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for genetic mutations at specific gene loel in sperm aand spermatogonial cells. Differences in radiadon
damage after reatment of mature germ cells and premeiotic spermatogonial cells are discussed.

Alexander, M.L. THE EFFECTS OF RADIATIONS ON THE GENETIC SYSTEMS OF ORGANISMS IN
RELATION TO THER PHYSICLOGICAL AND BIOCCHEMICAL SYSTEMS. Progress Report, May 1, 1960 -
April 30, 1961. TID-17003, Texas. Univ., Houston. M.D. Anderson Hospital and Tumor Inst, 15p.

Results are tepored of experimental 1ests for recovery systems that act after radiobiological damage, and
of studies on the types of generle damage induced and the recovery of mutational types of damage from
spermatogonial ceils of Drosophila virilis. Dose rate studies with y-tays in anoxic and oxygenated atnos-
pheres were employed in investigations of post-imadiation methods for reducing genetic damage. Higher
values for dominant lethaly wete recovered from spermatogonia after irradiations with 22-MV x-fays than
with 200-kV x-rays, Investigations wete made of chromosome breakage, cell degeneration, genetic
damige, and mutational studies of sex-linked and autosomal loci. Dirsct comparisons were made of loci
on the sex chromosome and the autosomal loci in sperm and spermatogonial cells. (From NSA 168: 1962,
1238).

Aunpean, C.B., Maprerc, BE.K., Morqauosa, B.A., CTenanos, A.C, HCCIEROBAHHE
BIHAHUA RO3B OBXAYYEHAA HA CMEPTHOCTD K HOROBY 0 CTEPHINUSALIHID AM-
BAPHOTO RONTOHOCHEKA. Paauwobkonorus 2, 5 (1962) 788-62,

Andreev, 5.V., Martens, B.K., Molchanova, V.A., Stepanoy, A.5. STUDY OF THE DOSE-
DEPENDENCE ON THE SURVIVAL RATE AND THE SEXTIAL STERILIZA TION OF THE GRANARY WEEVIL
{Calandra granaria). Radicblologiys 2, &(1962) 758-62.

In order to determine the lowest industrizlly usable dose, studies were carried out on the montality, sterility,
and the reduction of the biologieal activity of the geanary weevil. A 50 g equivalent Re-Co® source was
used for the tests, regulating the dose by adjusting the distance, Groups of insects were expoased t0 01, 1,
B, 12, 20 and kr of radiation. The results have indicated that exposure to doges between 0.5 and I kr
exerts partlal lethal and sterilizing action; complere sterilizaticn is reached at about 8 kr, (From N3A

17+ 1963, 6368).

Baldwin, W.F. RADIATION INDUCED STERILITY IN Rhodnins prolixus. P- 2 in *Radiaton Biclogy
fn Canada 1862-63*, CRB-112¢, AECL-1701, Atomic Energy of Canada Lid,, Chatk River, Ont. Feb.
1863, 60p.

The doses of x-irradiation required 10 stetilize R. prolixus in the nymphal and adulr stat= and the effects
of this serility in limiting the growth of laboratory-reared pepulations is being investigated. (Auth.)

Baldwin, W.F., Shaver, E.L. RADIATION-INDUCED STERILITY IN THE INSECT Rhodniuw prolixus.
Canad. §. Zool. 41 (1963) 637-48,

Imtnatute 5th instas Rhodnius nymphs and adults of both sexes were expaosed to various doses of 2 MVP
x-tays, chosen to produce reductdons in fertility up to and including complete sterility, In male insects
frradiated as Gth instar nymphs and reared to the adult stage, sterilizing doses interfered with mating,

thus making these males useless as a means of inhiblting the growth of populations irto which they are
inroduced, Exposure in the adult stage, on the other hand, had lews effect on maring behaviour. Thus,
with a very high dose {17 500 r) and high ratios of sterile to feriile males, a substantial reduction occumed
ian percentage of viable eggs from normal females. However, this was true for the 1st month only. In the
2nd and Srd months, the effect on populddon fertibigy disappeated, a result of the early deaths of irradiated
males. Greater effectiveness in limiting population growth over extended periods might be expected 0
result from the introduckion of males that bad been pactially sterilized by exposure to lower doses. {Auth.}

Bateman, A.},, Chandley, A.C. EFFECTS OF X-RAYS ON FEMALE GERM-CELLS OF Drosophila
melanogaster. 1.  DOMINANT LETHAL MUTATION AND OVIPOSITION IN RELATION TO TREATED
STAGE. Int. J. Rad. Biol. T, 4{1963) 385-84.

The sensitivity In terms of dominant-letkal induction (strictly speaking: reduced hatchability) has been
measured for mecessive eggs laid by D. melanogaster after iradiation of the female with 1000, 4000 and
6000 rad. '

Hypertensitivity it found in eggs laid by femiles aged 7 d, during the first 12 b after irradiation. This is
attributed to {madiaton of Metaphase I. A lower level of sensttivity is found in eggs 1ald over the next
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six days. Thiz is atmibueed to the trradiaxion of cocytes in all stages prior to Metphase 1. Finally, a
residusl incidence of dominant lethals {s observed in eggs taid more than 6 d afver irradiation, which are
presumed to have been irradiated as cégonia, Oviposition {i.e. rate of matuzation of eggs) shows an
entlrely different cadiation response. 4000 rad produces a stighe depresion of egg-laying during the
period of low dominant-iethal production, z more matked depression colpciding with the main production
of dominant lethals, and 4 particulirly severe depression on day 3 after {riadiation. The pattern of
sensitivity after 6000 rad is the same but mote marked. The egg-laying rate more than 6 d aftes {rradi-~
atlon is sdightly depressed by 4000 rad, and more 2o with increasing doses until 10000 rad, when complete
sterility is produced. Afier such 2 dose the ovarloles ate atrophied, without oSeytes or otigonia. (Auth.)

Blsichly, 1.D. EFFECTS ON SUBSEQUENT GENERATIONS AFTER 7-IRRADIATION OF LARVAE OF
Lyctus brunneus (STEPH.) (COLEOPTERA, LYCTIDAE). Aan, appl. Biol. 50 (1862) 661-7.

The effects of 2 single irradiation at 4000 r oo larvae of the powder-post bestle L. branneus (Stsph. )

are described. These included a reduced and delayed emesgence of the lst g ion. The ber of
beetles produced per female returned to normal in subsequent generations. The vigour of emetged

beetles as judged by their average weights did not appear to be much affected, Fradiation at a sublethil
dosage thus seems untikely 1o be a pracrical method of employing y-radiation for the treatment of infesta-
tions by wood-boring insects. One of the chief limiting factors in the employment of lethal dosages for
such weztments is the mas of screenlng required, hence a technique enabling lowet dosages to be used
would be of value. (Auth. summary)

Borought, H. THE APPLICATION OF NUCLEAR ENERGY TO AGRICULTIRE, Annual Tepott.
p-50-7 in TiD-15341, Inter-American Inst. of Agricultural Sciences, Turrialba, Costa Rics, 1 Mar. 1962
59p.

Work by K.P. Katiyar, 1. Valerio and E. Ottiz on Geratitis capitata {Wied.) is described, which tnciudes
mederately succesiul msss breeding studies. A Coi¥ source (y-fleld) was used, 3 new Go®® source {allowing
greater preclsion} being expected. - Pupae (8-d} were itradiated at 1000 t/min and mated with non-
irradiated females. Egg production and fertility were investigated over the tange 4-13 kr, Male ferrility
decreased with increasing dose, some fertility still remaining a1 13 kr. -P® -labelled flies were praduced
for dispersal studies, After only 24 h access to labelled honey salution (2,8 pe/mt) adults remained identi-
fiable even beyond 4 weeks. The biological loms of P& from adults labelled either as laevae or adalts is
shown. Adult feeding is less expensive and equally effective. The distribution (maximum in thorax -
ingestion  minirmum i¢ wings) is tabulated for different stages, Records are based on 10 individuats,

both sexes, for concentrations of 1.0 ge P2/g larvat medium, and 75 pe PS/20 ml honey water solution.
Experiments with Sr*® yielded insufficient radioactivity, 5t* remaining in the pupal skin, -In addirion to
y-imadiation, radiomimetic substances are being tried for inducing sterilicy.

Bontel, R.C. von. INDUCTION OF NUCLEAR DAMAGE BY IOMIZING AND ULTRA-VIOLET RADIATION.
P-243-50 [n "Progress in Photobiclogy. Proceedings of 3id Intemational Congress on Photobiology. The
Finsen Memorlal Congress, Copenhagen, 19607, Amsterdam, Elsevier Publishing Company. 1961,

The study of imadiated, unfertilized Habrobracon eggs was combined with the study of irradiated aggs
fertilized by unirradiated sperm to detect different kinds of muclear darnage. Damage is used in the sense
of induction of death of the cell etther tinmediately aftet ircadiation or after faw or many mitoses oceur.
Types L 1o V lethality wers studied and the probable cause of each waz determined, During the study on
the comparison of ultraviolet and lotleing radiation effects on the ucleus, it was concluded that witra-
violet radiation has a quantitatively different resp than x-radiation. Discusslon {s {ncluded on the
different effects of the two types of irradiation. (From NSA 16: 1962, 1621.}

Bull, 1.O., Wond, T., Comwell, P.8. A COMPARISON OF THE SUSCEPTIBILITY OF THE GRAIN
WEE VIL (Sinh.ilus graparus L.} TO ACCELERATED ELECTRONS AND 50Co GAMMA RADIATION.
AERE-R-3880. Uaited Kingdom Aromic Energy Authority., Research Group. Isatope Research Div.,
Wantage, Berlts, England. 1961, 456p.

No difference could be detected in the numbers of emerged adults, rate of emergence or stage at death
in the grain when two types of infested wheat, Enghish and Manitoba, containing mostly pupas, were
treated with y-radiation and accelerated electrons. Mature adults were mote susceptible to the killing
and sterilizing effects of y-radiaton. The estimated LDy, was abont 3000 rads higher for zccelerated
electrons than for y-rays, the estimated dose for 50% reduction in progery about 600 rads higher. The
difference in dose for 99, %% mottality and sterility was about 5000 rads. Pogsible explanations of the
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observed results ate discussed. The likelfhood of grain weevils providing 2 uwseful blologieal dosimeter in
engineering studiss for radiation disinfestation of grain holds livle promise.

Carson, G.l., Braver, G. STUDIES OF THE SPOUSE EFFECT ON SPONTANEOUS AND X-RAY INDUCED
LETHAL MUTATIONS IN Drosophila melanogaster.  p, 44 in "Proceedlngs of 10th Intematicnal
GCongtess of Genetics, MeGill University, Mootreal, 20-2T7 Auguse 1958. VYol.II". Toroote, University of
Totonre Press. 1958,

Clandley, A.C. THE INDUCTION OF MUTATIONS IN SPERMATOCYTES OF Drosophila melanogaster
WITH X-RAYS. Int, J. Rad, Biol. 5, 4 (1962) 305-22.

Fy males of D. melanogaster were irradiated with 1000 rads x-rays and mated $9/a/d for 8d. Frequencies
of dominant lethals, translocarions, sex-linked lethals, deleted X' and induced crossing-over in the male
were estimated for matings on d 5, 8. 7 and B following treatment. It it clalmed that the sperm used in
matings over these 4 sampling days was in the spermatocyte or early spermatd stage at the time of imadi-
ation. Thus the frequencies of mutstions recorded give an estimate of the elatve sensitivities of these
various stages of germ cell development to x-rays. Results show that sex-linked lethals and translocadony
follow similar patterns. reaching s peak on d 5, the level then dropping off through d & and 7 to a low
value on d B, Dominant lethals shaw an increase from d 5 to a high levsl on d & which is maintkined over
d 7 and 8. Deieted X' 2nd induced crossing-over {ncrease from d § through d 6 and 7 to reach a peak on
d 8. The retationship between the type of sberration studied and the sansitivity pattem of the weated
germ-cells is discussed. (From auth.)

Clayton, F.E. DEVELOPMENTAL-GENETIC STUDY OF THE EFFECT OF X-RAY IRRADIATION IN
Draosophila virilis AND Biio valliceps. Final Scientific Report, lan.l, 1955- Dee.31, 1980.
ORO-373, Arkansas. Univ., Fayetteville. 1 Mar. 1961, 115p.

Normal spermatogetiesis in D. virllls was studied by examining living celis by phase-comtrast microscopy.
Primary spermatocytes occurred in cysts of 8 cells. Histological analysis of sections from adult males
indicared a 2d-cycle in meiasis until the males are sexually mature at 8 d. Follawing the éth ¢ the
number of immature cells in the testes decreased steadily without further peaks in the number of primary
spermatocytes on gliemates days. Spertnatozoa were 0ot motile and finctional unkil the 6th d.  Typical
configurations of chromosomes during spermatogenesis ate pretented. Results are included from a serfes
of tests to determine the effects of {rradiarion on D, virilis males 2z measured by dominant letha] and
translocation rates in cells at various stages of spermatogenesis and sperm differendation. Males at
different ages were frradiated under similar conditions and mated with mature virgin females within 1 b
after irradiation and left for 5 d, No fertile eggs were deposited; the males were then remated to mature
virgin females and daily egg counts made, After & 2 J-mating period, the males were rematesd and egg
counts made. This ptocedure was continued for 2 totat of 8 consecntive mating pericds, Data are tabu-
Iated on rates of domidnant lethals rexilting from ircadiation during various stages of sperma
{From NSA 13: 1961, 14119).

el

Grook, L.J. THE SUSCEPTIBILITY OF THE RUST-RED FLOUR BEETLE, Trbolum castabeutr
{Herbse.) TO GAMMA RADIATION. AERE-R-3889, United Kingdom Aromic Energy Authority, Research
Gronp. Dwtope Research Div., Wantage, Berls, England. 1962. 18p.

All developmental stages of the rust-zed flour beetle, T. cast 1, were d at 30* C by y-radiation
from Coft with doses varying from 1000-19 200 rads, st a dose rate of 4000 rady/’h. Development of adulis
from irradiated eggs and larvae was completely prevented by 11200 rads. About 99% of adults emerged
from pupse irradlated et 16 000 rads but only 3% sfitvived, A 50% Kill of eggs was obtined by 5000 rads,
of larvae by 4700 rads, of pupae by 10500 rads and of adults by 13200 rads. Only 1% of adults remained
alive after treatment with 19200 rads. A $9.9% reduction in progeny was obtained after treatment of eggs,
Tarvae and puppe with doses in excess of 8600 rads. Very slight ferrility wan observed in adults vreated at
11200 rads, No tecovery of fertility was detected after the frradiation of any developmental grage. All
developmental stages of T, castaneumn are more resirtant to radlation than T. confusum. T. castaneum

Is also more resistant than Sitophilus granarins except in the susceptibility of adults to sterilization. The
dose evalusted for control of S, granarius (16000 rads) produces complete sterilization of T. castaneum,
but allows 10% of the sterilized aduits to survive. {Auath, summary).
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Dal Monte, G. UTILIZATIONE DEI RAGGI IONIZANTT PER L& CONSERVAZIONE DEI CEREALL, {The
ute of fonixing radiation in the preservation of cereal products). Molini d'Traliz 10, 1(1989) 29-33.
{In Itakian) .

The section of the Conference on the Preservation of Foodstuffa by Ionizing Radiation (arranged by the FAQ
at the UKEA {n Harwell, November 17-21, 1858}, which was devoted to the disinfection 2nd pest control
of cereal products, is suminarized. The behaviaur of slngle species was investigated, and it was fousd that
8000 rep y-radiation destrayed corn and tice weevils (Calandsa granaria and C. otyzae, respsctively) in

20 ¢ and flour beatles (Fribollue castaneumy in 36 d after iradfation. At this level of radiation, no harm-
ful chemical or organoleptic changes could be found. The second part of the report deals with economic
aspects of pest control.

Davich, T.B., Lindquist, D.A. EXPLORATORY STUDIES ON GAMMA RADIATION FOR THE STERILI-

'ZATION OF THE BOLL WEEVIL. I. econ, Ent. BB, 2{1962) 164-7.

The effect of y-radiation on boll weevil [Anthonomus grandis Beheman) adults, pupae, and eggs was
determined following exposure 10 Co®, Longevity and egg-laying capacity of reproducing weevlls were
drastically reduced at doses of S5000 1 or higher, whereas egg hatch was grearly reduced at doses as taw as
2500 r. Exposure of virgin males to 10000 r eesuited in transient sterility whereas 15000 r produced
permanent sterility. However, these dosas resnlted in very rapld monality of both sexes., A ratia of
3.8:1: 1 of sterilized males: normal males ;normal females did not affect egg laying or hatch, There
appeared to be lintle, if any, effect of adulz boll weevil age on suscepiibility 1o the lethsl effects of y-rays.
Emergence of adults from prepupae, young, and ald pupae exposed to 10060 r was eliminated, greatly
teduced, and unaffected, respectively. However, the lethal effects cartied over because atl of the adults
died within 2 weeks. Exposure of eggs w0 800 r did not affect hatch or subsequent development whereas
2400 1 drastically reduced hatch and prevented subsequent development. (Auth.)

De Bach, P., White, B,8. IRRADIATED PARASITIC WASPS, THE EFFECT ON PROGENY PRODUCTION
AND SEX RATIO. §. Hered, 53, 6(1962) 271-6,

irzadiation of adult A&E‘s linpnanensis Comp. atdosages of 250, 500, 1006, 2600, aad 4000 r produced:

(1} no effect onlongevity of the treated adults; (2) pronounced reduction in net fecundity with increasing
x-1ay dosages (3) indications that mawre egge were less affected by x-ray treatment than the less mature
ones; and (4) sharply reduced percentage of females in the progeny of those individuals which received
the highest dosages, (BA 44: 1863, 264)

DeFres, 1.GC.; Touchberry, R.W. GENETIC EEFECTS OF RADLATION ON EGG FRODUCTION OF
Drosgphiia melanogaster, (Abstr.) Genetics 47, 8(19§2) 850,

Studles were inftiated by the authors 10 assess the genetic effects of radfation on biometrical traits. Both
newly emerged males and females from Luces's wild-type strain were subjected to varions dosages of y-
irradiation {0, 500, 1000 and 1500 ry and mated in all possible combinations, resulting in a four¥ four
factorial amangement of treatments, Three mating patrs wese included in each subelass of two identical
experiments, requiring a totzl of 48 mating pairs per generation, Mean daily egg production over g 10-d
petiod of the treated females (generation one), their progeny {genetation 2), and offspring (generation 3)
resulting from 2 full-sib mating of gereration two was obtained ia both experiments. Somatic effeets
would be expressed in generation 1 wherea: genetic effects would be exg d in g ions 2 and 3. The
significance of the linear and quadratic main effects of treatment on males and fernales, as well as the
varfous interactions, were determined by onbogonal comparisons. In general, the results support previous
evidence found by the authors that sadlation-lnduced polygenic damage in survivigg offspring {s not large.
(From abstr, }

Dickermen, R.C. THE INDUCTION OF DOMINANT LETHAL MUTATIONS IN x-JRRADIATED
Drosophils virflis GBCYTES. Diss. Abstr, 23, 5 (1962) 1402-3,

To stdy the effect of various gases and combinations of gates on the induction of dominant lethal
mutations in x-irradiated D.virlis cdeyies two stages of olicytes were used. Pemales containing stage 7 odeytes
were irzadlated with 2000t and females containing stage 14 oticyteswere. {rradiated with 250 r. The flies were
frradiated in the presence of 1or 10 atmospheres (atm) of argon, He, methane, CO, air, Oy, of combinations
of 8 aup of argon, He, or methane plus 1 atm of O,. The percentage non-hatch was attributed to the
Induction of dominant lethal mutations, Fr was found that the LD, of matnre odicytes {stage 14) irradiated
in air is about 350 r while the LDy for stage 7 oicyres irmradiated In alr is about 2000 r, This demonstrated
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thart stags 14 olicytes are- much tnore sarsitive to radiation dernage than stage 7. Stages 7 or 14 odcytes
weze irradiated in conditions of increased oxygen tension (10 atm air, 1 or 10 atm of €}). The groups
showed an increased induction of dominant lethals as d by p ge non-hatch, when compared

to olicytes irradiated in one atmosphere of air, Stage T ov 14 odcytes imradiated in the p e of D atm
of argon, He, ot tnethane with 1 atm of oxygen showed a large decrease in induced dominant lethals when
compared to odeytes imadiated in T atm of pure O;. This demonstrates that argon, He, and methane have
a protective effect against the induction of dominant lethal mutations. Stage 7 or 14 ocytes irradiated in
the absence of oxygen (presence of 1 or 10 atm of argon, He, methane, or CO) showed 2 large d in
the induction of dominant lethal mutationy when compated to odcytes {rradiated in 1 atm of zir, thus
showing that decreased (3, in the obcyte leads o decreased damage w the cell. Fewer dominaat lethals
were induced witen the obcytes were irradiated in 10 stm of argon, He, methane, or GO as compared 1o
olcytes irradiated in one atmosphere of the saine gas. In preliminary investigations stage 7 odcytes were
irradiated in the presence of 10 atm of carbon monoxide with fractionated doses, A slight increase in the
percentage hatch of the groups irradiated in two fractions as campared to the groups imsdiated In one dose
was chserved. The differences in percentage hateh of the graups irradiated in fractionated doses ware not
statistically significant. Tentative evidence was presented that indicates thatanoxia during fractionated
doses or irradiation in stage 7 odcytes does not i the freq y of induced dominant lethal mutations.
The work was subsequeatly published in Genetics 48 (1962) 311-9,

Dickermag, C, INDUCTION OF DOMINANT LETHAL MUTATIONS IN X-IRRADIATED Drosophila
viglls OOCYTES. Genetics 48 (1963) 311-8.

For abstract, see 7768,

Erdnnan, K.E. EFFEGTS OF IRRADIATING SINGLE AND MIXED SPECIES OF BEETLES, p-188-201 in
"Hanford Blology Research Aonual Report for 1960™. HW-76000, General Electric Co. Hanford Atomic
Products Operation, Richland, Wash, 10 Jan. 1651,

Effects on teproductive abilities, induced dominant iethals, and life spans were investigated for single- and
mixed-species cultures of fiour beetles, T. confusum and T. castageum, given x-radiation. T. castaneum
Wwas tnote X-ray tod Co~exist as well a3 2 kr x-radistion teduced T, confusum progeny. (Auth.)

Erdman, H.E. X-RAY TOLERANCE OF TwO RELATED SPECIES OF BEETLES. p.156-9 in "Hanford
Biclogy Ressarch Annual Report for 1963." HW-T2500, Genetal Electtic Co, Hanford Atomic Products
Operation, Richland, Wash. 15 fan. 1962,

Steritizing and lethal x-tay doses were determined for various developmental stages of TriboHum confusum
and T. castaneum. Under the expetimental conditions, T. castaneum was more x-ray resistant than T.
confusum. Radiotol of bath species increased as development and differentiation progresred; the 1-5h
ovipasited egg was the most sensitive stage. (Auth.)

Ghosh, 5,M., Hatd, A.K., Basu, §.P. EFFECT OF ;GAMM& RADIATION ON THE FERTILITY OF
Aedes segypt. Bull, Calcutta Sch. wop, Med. Hyg. 8, 3 (1961) 111.

Exposure of adults of Aedes aegypri (L.) to y-radiation in doses from 500 r up to 2000 r, in steps of 500 1,
had so effects on longevity, feeding or mating habita, Exposure to 6000 r, the highest dote used, did not
sterilize females or lessen their readiness to mate, though it did so with the males, and the few eggs that
resulted from the rmating of such males with normal ot irradiated females failed to hatch. Half the eggs
exposed to 2000 r were killed and development of the larvae delayed, Whereas eggs hatched and larvae
developed normnalty after 3000 r, 3000 ¢ killed ajgoost 211 eggs. It Is concluded that males of A, aegypti
required a much lower dase of y-ray exposure for sterilization than females, and that eggs can be killed
by exposute between 2000 r and 3000 .

Gémes, MN.].C., Ferndndez, M,J., Gallimore, J.C., Gross, A, EL EFECTO DE LAS RADIACIONES
IONIZANTES SOBRE LA BIOLOGLA Y LA BCOLOGIA DEL Rhodnius peolisus, VECTOR PRINCIPAL DE
S. crozi EN VENEZUELA. p.185-89 in "4th Inter-American Symposiuim on the Peaceful Application of
Nuciear Energy, Mexico Gity, 9-13 Apeit 1862%, Washington, D.C. Pan American Union, 1982,

See 782,

221



782

783

784

185

786

222

Gémez, N.J.C., Gallimors, J.C., Feméndez, M.]., Gross, A, THE EFFECT OF IONIZING RADIA TION
ON THE BIOLOGY AND ECOLOGY OF Rbodnius prolixes, THE PRINCIPAL VECTOR OF
Schizotrypanum (i.e. Trypanosoma) cruzi IN VENEZUELA. Acta clent. venez, 18, 2 (1962) 46-5.
(In Spanish, with Englis: sammary).

Ionizing radlations 1n the systematic and detailed study of Rhodius prolixus are discussed. Sterllization
sccurred when malés were subjected to doses > 10 000 r; monility and longevity were significant]ly reduced
by 10000 £ and 40 000 £ respectively. In progeny from irradiated males mutations were found which
prevented uormnal development of the nymphs. The use of jmadiated males also served 10 eitablish the
absence of a "copulatory stoppage” in the female. Go® was used for labelling in ecotogical studies,
whtich showed the distribution fn and cutside houses. The results suggent changes In the concepts held to
date on the behaviour of this vector in Venezuela,

Heanebezry, T.J. EFFECTS OF GAMMA RADIATION ON THE PERTILITY AND LONGEVITY OF
Drosophila melanogaster. I. econ. Eot, 58, 3 {1963} 279-81.

Untreated females of D, melanogaster Meigen mated with males exposed to 4 kr of y-radfation in the larval,
and 16 ke in the pupal or adult stage deposited the normal number of eggs, none of which haiched. Females
irradiated in the pupal or adult stage withi B or 18 kr and mated with untreated males prodoced few or no
eggs. Females irradiated in the larval stage produced fewer eggs after exposure to high doses of gamma
radiztion than untreated femalés but showed po reduction in the percentage of emerging adults. The
longevity of maies or females exposed in the pupal or adult stage was nat affected by the radistion treat-
ment. Males and females imadiated In the larval stage were shorter Hved than untreated fnsects, Un-
treated female fliex mated with irradiated males (16 kr) produced sterite eggs, but when mated a second
time with untreated males, produced vishles eggs. Unteeated female flies mated with normal males
produced viable eggs, but when subsequently mated with irradiated males, they continued to produce

viable eggs. Sterile males confined with normal males and famales redyced the number of progeny. (Auth.)

Hennsberry, T.J., McGovern, W.1. SOME EFFECTS OF GAMMA RADIATION ON FERTILITY OF
Drosophila melanogaster AND VIABILITY OF SPERM AFTER MULTIPLE MATINGS OF MALES.
1. econ, Ent, 56, 5{19¢3) 818-28.

Untreated '13. melanopaster Meigen females mated 1o males exposed 1o 16 kr of y-radiation in the pupal

of adult stage produced as many eggs 35 untreated females mated to untreated males, but few or no adulis
emerged. Fernales exposed to 16 kr during the pupal or adult stage and mated o untreated males produced
Ao eggs. When males and fermnasles were treated with 18 kr az 1-, 5=, or 10+d-old adults and mated im~
mediately after troatment, pormal numbers of agge were produced but very few adults emerged, except for
females weated when 10 d old, which produced a significantly Iarger number of eggs than females wreated
arland 5d of age, When 1-, G-, or 10-d old males weta irradiated with 16 kr and mated 1 or 6 d after
treatment to untrested females, normal numbers of eggs were produced, but again few or no adults
emerged, an indication that restoration of damaged sperm did not occur, When males exposed to 8 or 18 kr
were {ndividually furnished a series of untreated virgin femnales within an 8=h period on the same day of |
treatinent and 5 and 10 d after treatment, the fernales 1aid fairly notenal numbers of eggs, but 89% of these
eggs were sterile. Fewer eggs were deposited by the 4th and 5th untreated females in each series than by
the 1st 'and 2nd females, (Auth.)

Hoenigsberg, H.F., Pozzl, L.V., Sironi, G.P. THE RESPONSE OF Dvosophlla TESTIS TO X-RAY
INDUCTION OF DOMINANT LETHALS. Atti, Ass, genet. ital. §{1961) 261-76. (In English).

Data presented suggest 1) that to call a 3-d batch of sperm of D. melavogaster {as done in dosage-
frequency experiméints) -an homogeneous sample {s erroiieous since it contaims a mixture of sperm cells
which "die® differently; 2) that a 9-d sensitivity spectrum includes all stages from mature sperimatozoa to
spermatocytes, whereas the highest sensitivity 1o x-rays is localized In the meiotic stage; and 3) that in the
Oy - effeet 2 pro work independently from each other: one causing an increase in chromosome brasks,
the ather affecting the amount of rejoining of breaks,

Hoopingamer, R., Kumararaj, S., French, A. GAMETOGENESIS AND RADIATION RESPONSE IN THE
CRREAL LEAF BEETLE. (Abstr. 293) Hull. ent, 5oc. Amer. B, 3{1963) 175.

Gametogenesis In both male and female cereal ieaf beetles, Oulema melanopa (L.), shows considerabie
meiotic activity in all stages of adult development, Feulgen-DNA stains were nsed o trace development.
Beetles were subjected to x-1ays to produce dominant lethal merility,
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Ives, P.T. GENETIC AND DIRECT EFFECTS OF GAMMA RADIATION ON Droscpitila. (Abmr, BID38T)
P+ 46~7 18 “Ressarch and Development in Progrest. Bfology and Medielne, Ismte No.1". TID-4200,
Dividon of Technoical Information, AEC. July 1963,

Darlng the year we completed work on the X<mutation rate-y dos ralationship afeer 1/4, 1/5 and 1 ke,
testing daily sperm samples, days 1-12, at 25°C. The relationship iy linoac except that 1/4 kr gives the
same rate as 1 kx and higher than 1/2 kr in days 9-10 sperm dropping to the linear level in days 11-1%2,
Posibly germinal selection fs delayed until day 11 at 1/4 kr. The conool rate {3 constant for all days, =
o' raised and kept at 20° or 16” show peak mutation rates, after 1 kr, tn sperm deposited as much later
aftes irradiation ay development waa langer at those bsmperatures, proving that the level of mutation
response is "stage spacific® In spermatogenesis, not "time specific” after irtadiation, There was variation
by a factor of 2 between serles of tests at 15°C. — Studies on induced chromosomal changes showed 35%
kethality, probably position effect, asociated with each translocation break, but none associsted with
crostovers, in o'f. = Curreat sudies are on (1) Variadon in mutagesie respanse to radiation in 15° G-
tests, (2) Lehality assoclated with induced 12] in ons, snd (3) Porxsible synchronized responses
o radfation {simul g Cre in ehromosomes 2 and 3) in premeiotic spermatogenic stages.

Kaneko, A., Shima, T., Momma, E. DOMINANT LETHALS INDUCED IN DROSOPHILA VIRILIS
THROUGH IRRADIA TION OF GERM-CELLS. (Abstr,) fap. J. Genet. 87 (1862) 382. (In fapanese),

Kansu, 4. PRELIMINARY EXPERIMENTS ON THE STERILIZATION OF THE PUPAF OF THE KHAPRA
BEETLE BY IRRADIA TION WITH GAMMA RAYS. Z. angew, Ent, 49, 2(1962) 224-8,

‘Tests on the sterilization of Trogodermsa granarium Everts, which has become a serious pest.of stored grain
in Turkey, were carried out by exposing the pupae to y-rays from '™, Doses of 6000 r or more reduced
reproductive capacity when applied to 1-d-okd male pupae, £nd 15000 &, the highest doss applied. 1e-
solred ic the serlization of all the males in 2 out of 3 tests. Doses of up to 7500 t applied 1o female
pupae had no effect on reproductive capacity. Further tests indicated that the effects become more
apparent ig the 2nd generadon after imadiation. Followiog & dose of » 10 060 1, malformation (elytrae}
was observed in some adults.

Laviclente, P., Nardon, P, INFLUENCE DE L'IRRADIATION SUR LES ADULTES DE SITOPHILUS SASAKII
TAKAHASHI (CURCULIONIDAE) ET LEURS DESCENDANTS.  p. 431-40 in ™Radiation and Radiolsotopes
Appiied 1o Insects of Agticultural Importance. Proceedings of a Symposium, Athens, 22-26 April 1963,

Le rayonnemesnt gamma de  Go reduit sifnificativement 1a moyenne de vie. Tow lex insectes meurent
en 12 j A 8000, en4 § 2 100000 r. La mort apparalt brusquement apris une phase de latence plus ou
moins longue selon la dose, variant de 12 j (5000 1) 3 1§ (100 000 1y. L'tude du coefficient de varig-
bilit& er de 1a moyenne de wrvie en fonetion de 1a dose suggdre la ptésence de denx mécanismes sensibles
détrutts par 1'irradiation. La stfrilisation par les rayom X est plus efficace I 150 kV qu'd 80 kV. 1 'irradi-
aton des parents a pour conséquence de diminuer 1a fertilief et le poids des descendants, et d"augmenter
leur durée de développement. Ces effets se wansimettent dtme génération 3 1"autre sans que 1%expéri-
mentateur procdde § aueune sélection. Alors que les deux premiers tendent 3 digparsltre, PPaugmentation
de la durfe du développement teste stable pendant au moins 10 générations. (Voir T91).

Laviolette, P, Napdon, P, ACTION DES RAYONS y DU COBALT 60 SUR LA MORTALITE ET LA
FERTUITE DES ADULTES D'UN CHARANGON DU RIZ. Buil. biol. 97 (196%) 305-33,

Le rayonnement y issee de la hombe ae ¥Co r&duit significativement 12 moyenne de vie des males de
Sitophilus sasakii & partir de 5000 1, ot celle des femelles 3 partir de 7000 t, A 8000 r, tons les Insectes
meurent &n 12 j. Fusqu'd 6000 1, 1"¥rude de La tion de 12 mortalit€ dans le temps montre gue
1'irradiation fait apparalwe progressivement une hérérogénéitd dans la populatlons, solant des individus
plus vécistants. L'examen des courbes de survie révile que ia mort est toujours différée. Elle se déclenche
brusquemsent apzés une période de latence plus ou moint longue selon la dose. L'&mude da 1a varlabilitd
monfre que selon la dose, 1"rradiaton augmente ou diminue 1z sensibilit€ des Insectes sux variations in-
controlsbles du milisu, La sensibflitf an tayormement semble augmenter avec 1'age. D2s 2000 ¢ 1a
fertilité se trouve réduite de moitlé. A 5000 et 8000 1 on obserye une phase de stérilité temporaire. la
stérilisation totale est acquise 3 15000 1. La fécondité est beaucoup moins résistante que la fertlits,
pitisque méme 3 18 000 r des oaufs sont pondus. 11 est possible d'envisager 1"empled des radiations pour Ia
dé&sinsectisation des denrfes. (Aot}
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Lee, W.R. RELATION OF DOMINANT LETHALS TO DOSE IN THE HONEY BEE. (Abstr.) Genetics 48,
7 (1963) 897. :

Variation in egp viability among individuals has made precise determinations of dominant tethal mutation
rates difficult at rates less than 0.1. Ta overcome this difficulty a technique of partial-body irradiation
was developed which made it possible to make all comparisons intta-queen. $8ix queens were paired into
three groups, and frames of eggs from the two queens in 2 group were always paired and tested together
for egg viability in the satne colony. The viability ratio was taken as the ratio of the proportion of eggs
hatching from queen "A" of each pair divided by the proportion of eggs batching fror queen "B" 5o as to
correct for environmental variation. After these tests the spermathecae of *A™ were lrradiated with 260 r
of 50 KVP x-ray and the viability tests repeated. 2000 gametes of each queen were tested in each test,
The post-irradiation tests were conducied after the irradiaved queen had laid eggs for one week; hence
the eggs tested for vlabilicy had at the tme of irradiation been odgonia in & well-shielded anterior region
of the ovary. This procedurs was repeated twice {n order 1o glve accumulated doses.  After correcting
each pair 10 make the pre-irmadiation ratio unity, and then averaging the three pairs, the following
proportions of dominant lethals (cotzected for saturation effect) were found: 260 ¢, 0, 08; 520 1, 0.25;
and 7801, .38, The dosage response curve varled as the 1.4 power of the dose, being significantly
oon-linear,

Lefevre, G., Jr., Jonsson, U.B. SPERM TRANSFER, STORAGE, DISPLACEMENT, AND UTILIZATION
IN Drosophila melanogastet. Genetjcs 47, 12(1862) 1719-36.

P.1727-8 describe an expetirent on sperm displacement carried ont with {5000 1 x-irradiated) males. It
showed that such sperm were not as effective in displacing sperm from the female storage organs as sparm
from normal {wild type) males. It may well be that frradiation not only produced a high level of
dominant lethality but some inactivation of the sperm as well,

Lindsley, D.L. A MUTUAL SPARING EFFECT OF THE X AND Y GHROMOSOMES TO THE STERILIZING
EFFECTS OF X-RAYS. (Absur. B1A358) p.57-8 in “Research and Development in Progress. Blology and
Medicine. Issue No.2". TID-4201, Division of Technical Information, AEC,. Nov, 1983,

It appears that when both the X and the Y chromosomes are present in the same irradiated sperm they have
some sparing action on each other. Three types of male sterility are observed in the sons of imradiated
males: prespermatogenic, spermatogenie, and postspermatogenic. Inthe present experiments > 600 males
were dizsected and scored microscopically for the type of sterility,

Spermatogenic sterility was the only class that showed an increase with doss and was by far the most
frequent. It is characterized hy a fairly normal testis distally with, however, a large region of necrotic
tissue in the proximal patr, and by empty seminal vesicles.

McDonaid, D.J., Long, H.C, EFFECT OF NEUTRON IRRADIATION ON THE FERTILITY OF Tribolium
confusum. Amer. Nat. 95(1961) 124-@.

Preliminary expetriments were carried out on aduft males of T. confusum, which were exposed to a neutron
dose of about 500% 10§ 0/em? or aboutr 254 rads. Althongh subsequent matings indicated a significant
difference in fertllity hetween the irtadiaved and control males (F=58.2, n;=1, n:=4T) there seems w©

be no significant change in fertility during those post-itradiation observation periods (6) for which matings and
affspring were tested, i.e. there is no indication of a differential sensitivity of the male germ cells in

T. confusum. These studies are being followed up,

MeDonald, I.J. THE EFFECT OF NEUTRONS AND X-RAYS ON THE FI‘.RTII..IT{ OF Tribolium confusum
(Abstr.) Generics 46, 8 (1981) #81.

The effect of 180 k¥ x-tays and fast nentrons with an average energy of about 4 MeV, on the fertility of
males of the flour beetle T, confusum was investigated by matlng each irradiated male with 10 successive
females for 2-d periods and determining, in the x-ray experiments, the perceat of visble eggs and in the
ceutron experiments, the aumber of offspring produced by the females over several days 25. 6% of the eggs
produced by 120 females mated with 10 thales receiving 2900 ¢ of x-rays, developed inte adults, compared
to 39. %% for 10 malesreceiving 1450t and 82.2% for ten unirradiated control males. Viability of eggs
produced by females mated with x-Tayed males 11 to 12 d after irradiation reached mintmal values of 10.5%
andd 30. 2% in the higher and lower dose experiments respectively, probabiy reflecting differences in the
sensitivities of cells in various stages of spermatogenesis. Hatchability in the 2900 r experimenis tested 55 d
following irradiation of the males, had attained control levels, indicating the absence of 2ny permanent



damage. — In the preliminary experfment with neutrons the mean number of off-spring produced by the
females mated with irradiated males was 59,3 compared to 77.0 for the controls. Ne significant difference
in the fenility of the males during the 12 d following irradiation was noted,

™™ McDonald, D], X-IRRADIATION OF THE DEVELOPING MALE GERM CELLS OF Tribolium confusam.
Genetics 46 (1961) 1511-7.

‘Young adult males of the flour beetle, T. confusum, have been shown to requive about 4 d, following
eclosion, to teach sexual matucity, Subjecting 2- or 3-d-olkd males to. 1450 or 2900 r of x-rays depresses
their fertility, as avid d by the i in the percentage of inviable eggs produced by their mates.
This [nvisbility, probably due in part to the induction of deminant ethals, reaches 2 maximum value
ilto124d iollwing irtadiatlon, and then declines, In gemeral, the pattern of response suggests the various

stages of spermat fs of T. confusum are differentially sensitive 1o ¥x-Tays. No evidence was found for
recovery of i:radiated sperim " tored by females, or of extended sffects on the fertility of the treated males,
¢Auth.)

798 Michigan State Univ., East Lansing, Mich, BASIC FERTILIZATION PHENOMENA AND GAMETIC
LETHALITY IN Drasophila. Technical Progress Report. TID-15021. 1962, 4p.

‘Fhe processes involved in normal insemination in D. melamogaster ate being studied by dissection

and. observation of the genital wact.of inseminated females at intervals following copulation. Movement

of the spermatozos into the ventril receptacle of the female did not seem 1o be accomplished by swimming
action of the sperm, but groupt of longitudinally-oriented sperm appearsd to be drawn en masse into the
ventral receptacle, Definite mating preferences of males and fémales cotrelated with stcain wetre noted.
Observations of females irradiated after inseminatlon supported the hypathesis that irradiation produces &
lethal, rather than merely deleterious, effect on the mature sperm cells, Differential survival of gametes was
examined by two genetic techniques, Data from both of the experiments agreed in suggesting an-apparent
enhancement of radiation damsge in stored sperm. (NSA 1A :1962, 9845)

199 Mortimer, R.X., Borstel, R.C, vor. RADIATION-INDUCED DOMINANT LETHALITY IN Haf-’[.OiD AND
DIPLOID SPERM OF THE WASP Mormoniella. Genestics 43. 11 {1983} 1545~5.

A doubling of the chromosome complement on Monmoniella sperm from haploid w diploid doubles the
seasitivity to radiation when deminant lethality is the criterion. X-rays were used.

800 Oftedal, P. INDUCTION OF MUTATIONS AND CELL KILLING IN IRRADIATED DrﬂsOEbild SPERMATO-
GONIA. (Abstr, 5,43) p.69-70 in "Generies Today. Froceedings of X1 temational Congress of
Genetics, The Hague, September 1963, Vol. I*. Geerts, 8.]., £d. Oxford, Pergamon Press, 1963.

Treatments of Drosophila spermatogonia with acute doses of 53¢, 1101, 1607 and 510 r gave &
clearly non-linear dose-effect curve for sex-linked recessive lethals. In order to explain the
results, & mathematical model for the ircadiated cell population has been formulated, comidering cell
killing, variation in sensitivity to killing and to mutation induction with cell cycle stage, and lenght of
cell eycle. Thus, the frequency of mutations observed will be equal 10 the product of; dose absorbed by
sensitive cells X number of sensitive celltx sensitivity of sensitive cells X sutvival of sensitive cells, divided
by: total number of cells in population less killed sensitive cells. In this first spproximation, effects on
resistint cells have been disregasded, According 10 this model, protraction of doses in this dose range
should lead to higher yields of mutants. Prouraction of 144 r, 267 r. and 542 r over 8h (4 spermaztogonial
cell cycles in the irradiated embryo), have given results in suppart of the hypothetical model,, showing a
linear nctease in tnutation rate witlr dose, with a slope bigher than 2% 10°5 sex-linked lethals pes r, indi-
cating & sensitivity at least as high as for maturd spermn, for doses lower than a few hundged r.

801 Oftedsl, P, GENETIC SENSITIVITY AND DIFFERENTIAL KILLING IN RRADIATED Drosophila
SPERMATOGONIA. (Abstr.} “Int. J. Rad. Biol. 6,.5 (1963) 490.

Liradiation of Drosophila spermatogonia in 20 4 3-h-old eggs/larvae with doses of 61, 581, 108'r, 163 1
and 307 £, at 25 t/inin, have tesulied in sex-linked recessive-lethal frequencies indicating 4 non-lingar
dose~effect relatonship with reduced effects at the higher doses. It was hypothesized that the specmato-
gonla coustitute a cell-population heterageneous as regards sensitivity both to mutation-induction and to
cell-killing. In a population of H spermawgou.ia. a dose D would then tead to the abervable genetic
effect
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I the semitvity to mutadon-induetion sy iy comelated with thé survival function {1 - k), this expression
leade to non-lisear dose-effoct cutves. These cin be fitted to the experimentsl vesulis if assumptions are
made about the relative fraquency of sensitive cells in the population, and about de shape of the survival-
curve, This formulation of the hypothesis slso leads to the prediction that protwaction of the doses over
saveral cell-cycles should lead to higher ylelds of mutations, since sub-killing damage should be repired
for zach cell-generation, in secordsnce with Bikind"s observations, This prediction hat been tasted by
giving similar doses over § b, which cover 3-4 cell-cyclei. The results show a significantly higher effect
at the 500 r level and a reasonable quantitative agreement with the predicdons,

Oftedal, P. INDUCTION OF MUTATIONS AND KILLING OF CELLS IN IRRADIA TED SPERMA TOGONIA
OF Drosophila,  Nature, Lond. 199¢1863) 1501-2.

If & given dose were protracted over several cell generations, the cbserveble genetic damage should be
higher than that found after dcute treatments, This hyposhesic was texted with doses of 144 r and 267 r, as
4gainst 8-h-imadiatons of spermatogonia at 25 ¢/min. The results seam vo support the fdea of differential
killing a1 an explanation. The effect ia similar to that found by Tazima et sl, (114%) after irradiation of
sllkworm larvas, 3-10 d old, and opporite that found after trestment of earlier stages, The results are not
in agreement with those reported by numeroms other wackers.

Parfencv, G.P. APPEARANCE OF DOMINANT IETHAL MUTATIONS IN Drowophils melanogaster
DIRING COSMIC FLIGHT ON SHIP-SATELLITE. p.324-9 in FTD-MT-62-T8, 0.d. Ttanslation,

A significant increase in frequencies of dominant letha) mutations in spermacides of male D.melanogastes
occurred during & satellise flight. Deta indicate thay the increase was the result of rocket vibraticns rather
than radiation dose. (From MSA 17: 1963, 35280).

Pelerenn, C. QUELQUES RESULTATS SUPPLEMENTAIRES CONCERNANT L'INFLUENCE DES RAYONS
GAMMA SUR LES CHRYSALIDES BT LES-CEUFS DE LA TEIGNE DR LA FARINE "EPHESTIA KUEHNIELLA Z.°
Rev, Ageic, 18, 2(1963) 805-20,

En irradiant des chrysalides adultes {15 ). avec 60000 rad, il est possible dobtenir des males stériles gt
agressifs, Par contre,  I'ige de 8 j les rayon y occasionnent un Tatatinement des ailes, le pawrcentage
d*é&closton et 1a durée de vie sont forternent réduits et la tendance ¥ 1"accouplement a eomidtement disparu.
Linflueace des rayons y (500-2500 fad) sur embryons eat fonetion de 1'ige do embryons. Les individu
oe réagissent pas de Ia méme figon A une dose identique. Les influences sur 1a fertitit€ sont hérédiraice,
Ia fentlit£ Stant t:2s probablement tributaire de phisieurs gines. Les spermatogonies sont plus semibles
aux murations qué les odgoues, Lex moyennes d*$closion des papillons Fy sont plus £levEes dans les
crofsements enre telgnes normales et imradies quen endogamie. Lé‘0n trouve chex les femelles irradides
au stade embryonsite 2 sortes de stéiMré: 1'effet d'une dose de 7000 rad eit plus provoncé chez les
embiyons de 4 j {pas d"oduls) que sur ley embryons de 5 | {présence d”oeufs mais absence d*€closion). Au
point de vue pratique, il est plus facile de ranembler et de waiter des ceufi que des chrysalides, Les
essals oat prouvé 1a possibilité d'induire chez les chrysalides ar chez les embryons des mutation (du type
dominant dans le cas de 1a teigne) qui provoquent un certsin degré de sterilicé.

<
Pendlebury, I.B., Jeffeties, D.J.. Baghiam, E.J., Bull, 1.O. SOME EFFECTS OF GAMMA RADIATION
ON THE LESSER GRAIN BORER (Rhizopertha dominica F.), TROPICGAL WAREHOUSE MOTH (Cadra
(Epkestia) cautells Wik.), INDIAN MEAL MOTH {Piodls intérpunctella Hiibn,), AND THE CIGARETTE
BEETLE (Lasloderma semicome F.). AERE-R-4003, Uuited Kingdom Atomie Energy Authority. Research
Group. I[sowope Research Div,, Waniage, Berks, Pogland. 1862, 23p.

Vatious effects of y-radlation on 4 stored peoducts pests, which infest grain and ceresl products in varying
degrees, were examined with particular emphasis on susceptibility to radiation sterilization. R. DOMINICA,
describied 25 the most destructive pest of griin, and L. serricome, occasiondlly found inferting cereql
products, are effectively sterilized by the dose (16960 rads) evaluated for the control of large populations
of grain weevil. C. cauteita and P. intexpunctells, principally pests of dried frairs, bt cccasionally im~
ported on infested cereals, ate mare resismnt to radiation sterilization, 16000 rads {s mmlikely to be
completely effective for their control, (Auth.)
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Pesacn, P,, Vetnier, J,M, LA PROTEGTION DES DENREES CONTRE LES INSECTES RAVAGEURS PAR
LEMPLOIE DES RADIATIONS IONISANTES EN VUE D'OBTENIR LA STERILITE DES INSECTES ADULTES.
ETUDE PARTICULIERE DE LA REACTION DES GONADES DE “Sitophilus granariys®, Aem, Num,,
Pars, 17, 6 (1963) B-487-B497,

Divers stades de développement de certains colfoptires infestant dés cfrfales, en particulier, 5. granarius,
ont &€ Erudifs par I'emploi dea tadiations 7™ Co, 1000-20 0G0 rads). La radidsensibilii€ se tontre supdri-
eute chez les miles ol les 1tales et les doses stérilisancés sont voisines. Les auteurs considdrent quelques
medifications histologigues et cytolagiques de 1'apparell sexuel dues aux radiations ionisantes.

Proverbs, M.D,, Newton, ].R. SOME EFFECTS OF GAMMA RADIATION ON THE REPRODUCTIVE
POTENTIAL OF THE CODLING MOTH, Carpocapsa pomonella (L.) (LEPIDOPTERA: OLETHREUTIDAE).
Canad, Ent. 94, 11(1962) 1182-70,

The reproductive potential of the codling moth, Carpocapsa pomonella, was reduced about 75% when

56 y-irradiated male moths {exposed a3 mature pupas to 39 000 and 40 000 rads) were caged in the labora-
tory with 5 normal male and 5 normal fermale motha. The veduetfon in reproductive potential was less
marked when both 50 ircadiated (30 000 rady) males and 50 irradiated {30000 rads) females were added to
the normal insects. Eighty-nine to $9% of the mature 1arval 6ffspring of irradiated (30 000 rads) mate x
normal female moths were males; the male offspring were largely sterile and the female offspring com-
pletely so. Sperm from imradiated (40 000 rads) male moths wete less competitive than those from normal
males, {Auth, seummary). .

Proverbs, M.D., Newtom, J.R. SUPPRESSION OF THE REPRODUCTIVE POTENTIAL OF THE CODLING
MOTH BY GAMMA IRRADIATED MALES IN CAGED ORCHARD TREES. J. econ. Ent. 55, 6 (1962) 834-6.

Fully developed pupae of the codling moth, Carpocapsa pomonells (L.}, were exposed 1o 40.000 tads of
y=radiation and the emerged adults caged with normal moths over dwarf apple trees. The average numbers
of mature larval offspring per cage that developed when each cage was suppled with (a) 5 normal male,

5 normal female, and 50 irradiated male moths, (b) 5 normal male, § nermal femate, 50 imadiseed male,
and 50 irvadiated female moths, or {c) 5 normal mate. 5 normal femsle, and no imadiated moths were:
6.0 in{a), 16.8 in (b}, and 40.3 in {c). In another experiment, inwhichthsnumm of normal moths
remained the same hut the number of irediated moths of each sex was increased from 50 to 100, the
average numbers of mature larvae that developed In each cage were 0.7, 2.0, and 33,3, mpective.ly.
(Auth.)

Proverbs, M.D. STERILIZATION OF THE CODLING MOTH BY GAMMA-IRRADIATION. Nature, Lond.

194, 4885 (1962) 1297,

When male pupae, within 1 d of adult emergence, weze exposed ta 40 000 ¢ of y-fays (Co®¥-source) domi-
nant lathzls were induced in abour $9% {sperm) without affecting adult emergence, mating or adult longe-
vity. Similar effects followed {rradiation of 12-24 b old male mothi, Further tests on radiosensitivity of
diffatent stages ace reported, Expetiments on matings amongst different sets and ratios of imadisted o
control adults are deseribed under 1abotatory and some under orchard {cage tests) conditions. Reanlts
indicate that the sterile male technique may be a promising metbod for the control of the codling moth,

Carpocapsa { = Cydla) pomooella (L.}

Pacynon, ®.K, BIHAHAE TAMMA-TIYHER HA CTEPHIEHOCTE KAPALFPHHE. Xaonko-
sopcTRo T (1963) 41-2.

. «
Rasujov, F.K. ACTION DES RAYONS y SUR LA STERILITE D'UNE NOCTUBLLE DU COTON (GENRE
Laphygma exigua). Xhlopkovoditve 7 {1963) 41-2,

The moth, Spodoptera exigua, is a comton pest. Eggs, larvae and pupte were mbjected to y-radiation
from a Co#t= source at 28 1/vec (total dose 3000-11000 1y, et 25"-27°C and a humidity of 85-75%.
Trradiation with 3000 to GO0Y r does oot prevent larval development and does not inhibit larvae breeding.
Exposure to 7000, 9000, 10000 and 11000 ¢ permitiad only a small number of larvae to reach maturdty,
Itradiation of mosle and female eocoons with 3000 ¢ resulted in 38, 3% sterllity in males, at 5000 1-46%,
7000 1-45%, and 10000 to 11 000 r-100%. Complets sterility was evident in females following exposure
to 5000 r. Total sterilization of males ard females was obtained with a dose of 9000-11000 r. The life
spans of mature moths from imadiated male cocoons was 4-5 d; for non-irradiated, 5-6 4.
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Rhode, R.H., Bgioss, F., Lopez, D.F., Telich, D.]. EFFECT OF GAMMA RADIATION ON THE RE-
PRODUCTIVE POTENTIAL OF THE MEXICAN FRUIT FLY. ]. econ. Eur, 54, 1{1861) 202-3.

Preliminary experiments are described on radtosensitivity of pupae, Adults of both sexes were rendered
sterile when 12 d-ald pupae were exposed 10 5000 1. Longevity appeared normal, and neither aggressivity
nor mating behaviour of young tmales was affected. Rate sensitivity was abwo investigated and results
tabulated for 90 r, 70 1, 501, 36 r and 10 r/min. In tests with caged fly populations the almost total
eradication atthe 50¢ 1 overflooding rate was of unusual istacest. '

Sacca, G, ESPERIENZE COMMOSCHE DOMESTICHE, STERILIZZATE CON RAGGIX. (Study on houseflies,
stetilized with x-rays). Awi Accad. maz, ltal, Ent., Rend. B(1961) 91-8, (In italian, with English
summary) .

Expetiments weee conducted on tadiosterilization of male houseflies. The females of Musca domestica
are monogamons, 3o that all the females mating with sterile males lay sterile eggs, Tests with 24-kV
X=rays showed that the most satisfactory method of seerflizing male houseflies consists. of irmadiating the
pupa with 3000 r 2 w 3 d before emergence. The mortality of the irradlated pupae was not appreciably
increased and the flies emerging from them were tiormal in appearance, viability, longevity, and gexual
activity, When the irtadiaved males were mated with norma) females, sterility was 100% complete.
However, thees was & slight tendency for females mated with irradiated males to remate with notmal
males. Sterile males successfully competed with normal males in search of females, and when they were
present in overwhelming numbers succeeded in mating with most of the fetnales, leaving them sterlle.
(From auth. summary). Also published in Rend. Ist. Super, Sanita'24 (1961) 5-12, -

Takeds, H., Tanaka, K. STUDY OF THE INFLUENCE OF X-RAYS UPON THE HEMOCY TES OF THE
SILKWORM LARVAE Bombyx mori, L. (Abstt,) p.259 in “The Gth Japan Conference on Radioisotopes
21-23 May 1963". Tokyo, Japan Atomic Industrtal Forum Ine,

An attempt was made to investigate damaging effects of x-rays {2000 1) on the number of blood cells of
silkworm larvae on the 2ud day of the 5eh instar. A marked decresse in haemoeyte counts was observed.
The extent of this drop 1s not connected with the sex of the larvae,

Tazima, Y., Onimaru, K. STUDIES ON THE GENETIC EFFECT OF RADIATION 1959-1960. II. STUDIES
ON THE GENETIC EFFECT OF RADIA TION WITH SILKWORM. (1) DIFFERENCES BETWEEN TIMES OF
DEATH OF THE F, AFTER IRRADIATION OF OOGONIA OR MATURE OSCYTES. Nucl. Svi, Absir., Japan
1, 3/4(1962) 117-8. (In English) .

Marked differesces in radiation-induced mutation rates for different stages of gametogenesis have been
observed In the sithwerra, both for visible recessive mutations and dominsnt lethals, Maximum mutation
incidence 1s obsetved In spermatids and mature odcytes. In mature obeytes the observed mutation rate 1s
sevetal times as high as tn odgonia. By the specific locus methods withegg colour mutants it was found
that induetlon rates rise linearly with increasing radiation duses applied to odgonia; with mature obeytes,
however, they increase rapidly with doses of powser » 1. This suggesss that most of the mutants induced fn
odgonia may be accompanied by grom ehromosomal aberations, aberration-bearing cells heing eliminated
subsequently in the long course of gametogenesis, Mortality was measared at vatious developmental stages
of the F, from imadiatad otgonta and irradiated mature obcytes. 1000 ¢ of C&'% y-tays were given, A
considerable p ge of the F iadividuals feomn drradiated mature oBicytes were found to be eliminatad
during the embryomic and larval stages, especially in the estlier stages,

Thomoun, H. STERILIZATION OF Dacus oleae BY GAMMA RADIATION. pr418-24 in "Radiation
and Radicisotopes Applied to Insects s of Ag Aguculmral Importance. Proceedings Ha Symposium, Athens,
22-26 April 1963". Vienna, Intetnational Atomic Energy Agency. 1963.

Thiree developmental stages of the olive fiy were exposed to y~radiation from & Co% soutce and the
stetilization dose determined. For 4th—ingtar larvae the sterllizing dose was 2000 + 300 rad, for pupae
11000-15 080 rad and for adults 16 000-16 000 rad. Mating sudies showed that sterility pezsisted throughout
the life of the adulys, The sffect of dose on emergence was studied with 4th-instar larvae and pupae. The
larvae were exposed to 300-3000 rad at 300-rad intervals, while the pupae were exposed to 3000-15000 rad
at 3000-rad {ncrements. Maximum emergence was obtained when 8~d-old pupae were jmadiated.
significant fluctuarions occurred at all dase-rates, (From auth,)



218 Ulrich, H. X-RAY INDUCED “"DOMINANT LETHALS® IN INSEMINATED BGGS OF Urosophils, (a)
EXPERIMENTS IN THE STAGE BETWREN-COMPLE TION OF METOSIS A NI BEGINNING OF CLEAVAGE. (Abstr, 5.47)
p.'11 in "Genetics Today, Proceedings of XTI Intemstional Congress of Genetics, The Hague, September
1963, Vol,I". Gearts, S5.)., Ed. Oxford, Pergamon Press. 1562.

In insects, pre-adult moretbity of the progeay of irradiated parents is thought to teanlt from radiation in~
duced "dominsnt lethals” in the genome of the matermal or paternal gametes. These "dominant lethals”
can be either gene or chromosome mutations. Similar tadiaton effects (e.g. embryonic moraiity) are
found if insread of the gametes the progeny (e.g. young embryos) is iradiated. This raises the question
whether in both types of experiments pre-adult montzlity is the result of "dominant lethals™ (i.e. alterations
in the genome) and/or “physialogical effecn” (i.e. effects in cell components other than chromosomes).
During the last 10 years we have accumulated quite a number of experimental results on inseminated
Drosophila eggs, x-1ayed after deposition in the stage hatween completion of melosis and beginning of first
cleavage. Most date (s.g. differential radiosensitivity of cell parts with ar without a nucleus. the oge hit
dose action curve: for mortality and recassive lethals, influance of axygen. during irradiation, etc.) weme
consistent with the assumption that the most importait radiation effects are alterattons in the genome
which behave like dominant lethals {probably of a ane hit type predominantlyy. However, new results
(experimient with cold post treatrnent and the analysis of radiosensitivity of eggs and embryas with
different chromosomal constitutions) indicate that at least some of the radiation effects have to be con-
stdered as *phyriological effects”.

817 Walker, .8, EVALUATION OF CONTRO!, OF EUROFEAN CORN BORER, Ostrinla nubilalis {Hibner,
BY X-RAY INDUCED STERILITY. Diss. Abstr. 23 (1862) T8l.

fecords on emergence from 4 groups of untreated European com bores larvae, involving 11 560 individuals,
showed that on the st day of emergence. 50% of the mothy were females. After the ist day of emergence,
males oumumbered females with a gradual shift to more females during the latter parnt of the emergence
period. The sex ratio of the moths studied was approximately 57% mates and 43% fernales, Mating
studies indicated that eorn borer moths had a poor to moderate fecundity level. In eages containing eight
males and elght females only 87.7% of the females maved. Also only 58-88% of the eggs deposited by
females in the control matings hatched, Exposure of 1-d-old miale moths to 32 000 r resulted {n 1% egg
hatch when they were meted to imtreated femates. The frradiated males competed equally with untreated
males for virgin females. A tario of 8 Irradiated males 1o 4 untreated males ta 3 untreated females re-
suited in 39.4% hatch of the deposited eggs. The survival of the irradiated males compared favourably
with mmueated males under 1aborstory conditions. Exposure of pupae to x-rays resulted in a reduction in the
percent of egg hatch as the dose was increased. Female puphe were more susceptible to the effects of
irradiztion than male pupae, The percent of egg hatch varied with the age of the pupas at the time of
treatment, younger pupae being mote susceptible to frradiation than older pupae, (Auth.)

818 Walker, J.R., Briidley, T.A. EFFECT OF X-RAY EXPOSURE ON THE RUROPEAN CORN BORER.
J. econ. Ent. 56, 4 (1863) §22-5.

When untreated virgin females wete mated to male mothi of the European corn borer {Ostrinia nubllalis
{Hiibnet)] weated 1 d after emergence with 32 000 r of x-rays, only 1% of eggs hatwched. Irradiated males
compeied equally with the untreated males for females. Motka caged wgether at a ratio of 8 irradiated
males 10 4 untreated males to 8 unweated femates resulted in 3%.4% hatch of eggs. Survival of the irradi-
ated mates compared fayourably with that of untreated rales under laboratory conditions. Exposure of
pupae of both sexes to x-rays resultad in a reduction in % egg hateh as the dose was increased. Female
pupae wete mote susceptible ra imadiation than males. The % egg hatch varied with age of pupae at
treatment, younger pupae heing more susceptibie. to irradiation than older pupae, {Auth.)

819 Whiting, P.W, R-LOCUS FACTCR HOMOLOGIES IN Mormoniella,  Genetics 47, 7(1982) 921-34.

In the wasp Mormoniella, the complex focus, R, after imradiation~induced mutations, frequently contains
deletetious factors, — lethals, mals steriles, or femule steriles, Only the last can he transmitted by
haploid males and, therefore, hormologies of lethals or of male sterfles must be detertnined by use of
diploid males, & mutent type abetrant for these insects. Normal diploid females heterozygous for one
mutant letha) are crossed ta diploid males heterozygow for another, Sperm of diplotd males are diploid
and hence triploid females are sired, one-half of which carty a lethat from each parent, one-hailf, the
paternal lethsl only. By use of proper eye colour tags, diploid P, males carrying two different Lethals
can be identified. Any theoretically expected type of eye colour in diploid males not found, indicates
homolegy of the lethals, such males being inviable. Arnong §3 testof 31 gemes bearing lethals {or male
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steriles) only one combimation proved inviable. The fact that most deleterious changes coused by
mutation are non-homologous, affecting different viml processes, Indicatss great complexity of this

single locus, R. "Self-tests™ were made by the same method as med for tests of luthals fromh separats
mutations. At expected, the diploid males homosygons for the same lathal were in no case viable. Com-
parisony are discussed between the R locus of Mormoniella and the “super-genes” of polymorphic species
aralso the induced complex genes of Prosophils and microorganistns, {Auth.) BA:d41: 1883, 8790,

wiirglar, F.2, X-RAY INDUCED "DOMINANT LETHALS" IN INSEMINATED EGGS OF Drosophila,

(b) EXPERIMENTS WITH DIFFERENT STAGES BETWEEN INSEMINATION AND END OF SECOND CLEAVAGE
DIVISION. (Absz. 5.48). p, 71-2 in “Genetics Todey. Proceedings of X1 Internaticnal Congress of
Genetics, The Hagoe, September 1963, Vol.1". Geests, 5.1., Ed, Oxford, Pezgamoan Press. 1963.

The nature of x-ray induced monality in inseminated Drotophila eggs has beer suudied by analysing the
tadiosensjtivity in diffecent stages of melosls and early cleavage. The highest senxitivity was found during
late anaphase/early tolophase of matosis Il and each cleavage division analysed so far, Seasitivity was
lowest when the nuclei wete in intesphase, Dose action curves for the different stages vary greatiy in shape
and slope. The one hit curve found for egy samples containing a1l stagea between complation of melosis
and beginning of cleavage (sse 816) could he shown to result from supetposition of different non lnear dose
effect curves. This result Invalidates the strongest argument supporting the hypothesls that radiation induced
moriality is of a one hit type. It has been shown by varfous-authors that insect embryos developing fiom
irtadiated gumetes can dis at different stages of development. In Habrobracon and Drosophila different
lethal syndromes seem to result from different kinds of nuclear damage as shown by Von Bomel {1961) .
Different lethal syndromes can also be distinguished after irradiation of fnseminated Drosophila egps.

The dependence of the relative frequencies of different syndromes after itradiation in specific stages of
nuclear divizsions snd the dose dependence of the differenr syndromes bave been recorded. The resuler
indicave that radiation induced genetic effects 2lone can hardly explatn all the facts,

Virkd, N. GAMETOGENESIS IN THE SUGARCANE BORER MOTH Distrses saucharalis ( F.)
(CRAMBIDAE). . Agric. Univ, P.R. 47, 2(1863) 102-37. (In Engish, with Spanish summary).

The gametogenetls of the moth was studied cytologleally, in onder 1o gain general infotsnation on the
plawsibility and msans of obtalning stertle males by imradiation, The following stages require to be
Lrradiated: -to affect spermatogonis and eazly speomatacytes: 7-10 d old larvaey to affect all stages
of spermatogenesis; larvae > 15 d oldy to affect spermiohistogenesis: pupae.

834 The actlon of radiation and other mutagenic ageats (1) in inducing mmutation ia Drosophila fernales,
and (2) In conuolling the sction of specific genes responsible for suppressing uncontrelled growth.
(Glars, 1981)
835 The action of radiation and other mutagenic agents (1) in inducing mutation in Drosophila females,
and (2} in conwolling the action of specific genes responsible for suppressing uncontrolled growth.
Report Covering 0-Year Perlod, May 1, 1953-Apri] 36, 1962.
878  Mutations In the screw-worm fly. (LaCkance and Hopkins, 196%2)
486  Inhibited ovipmsition by females of Gryllus assimilis (F.) induced by radioactive mates, uslng L-
methionine- methyl-HC, (Abdel-Malek, 1981)
467 Inhibitory effect of L-methionine~ methyl- ¢ on oviposiclon by femnales of the cotton Teaf wour,
Prodenia linna (F.), induced by radicactive males. (Abdel-Malek, 1963)
470  Effects of ingestad Pu™ on facundity, fertfiity and life span of Habrobracon (Hymenopieras
br idae). (Brd 1962) <
472  The genetic and developmental effects of ingesred radioactives in Habrobracori; {Growxch, 1960}
478 Certain biclogical effects produced in the boll weevil by tagging ¢ with P%, {Mayer and Brazzel,
1861} :
881 Radiation induced viability mutations in the heney bee. (Les, 1963)
812  X-ray indeced viible mutations in Habrobracon obcytes, (Whiting, 1663)
981 X-autcsomal eranslocations of Drotophila melsnogaser, (Wartets, 1963)
#91  GConuass in radiation-induced mutation rates ay differen: molotic stagey, (Whidng, 1962)
1000  Mutagenic sensitivity of sperm, spermatids, spermatocytes, and spermatogonia in Drovophila
melanogamer, (Chandley and Bateman, 1961)
1002  Effects of x-ray liradiation in Drosophila virilis ar differont stages of spermutogenests. (Clayton,
1962) -
1016  Spermatogenesis of the silkworm and its beating on the radistion lnduced sterility, (Sado, 1961)
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Considerations oo the changes in obeerved mutation rates in the silkworen after irradiation of
varions stages of gametogenesis, (Tazima, 1961)

Syoaptlc madification of dominan lethal frequencies after irtadiation of the Drosophila testis.
{Thompron, 1962)

The relatiotship of radiations s environmental changes in oxygen concentration for biologleal
damage in the Immature germ cells of Drosophila virllis, (Alexander, 1968)

The sffects of radiation on the genetic system of organisms in relation to theit phiysiological and
biochemical tystems. Progress Report, May 1, 1957-April 30, 1968, {Alexander, 1868)
Biclogtcal damage in the mature sparm of Dyosophiila ¥itilis in oxygen and nitrogen with different
dose intensities of gamma rays. (Alexander and Bergendahl, 1962)

The respopss of pre-meiotic and post-meiotic germ cells of Drosophila to dose fractionaricn and
chaonges fn partial prestures of gases. (Alexander, 1962

Influence of seration during gamma ireadiation of screw-worm pupae. (Bawmhover, 1983)
Alrsratioe of mutation frequency by treatment with actinomycin D. (Burdens, 1961)

The. effects of nitfic oxide on radiadon damage in Drosophila vwirilis and Drosophils melanogaster,
{Capps, 1961}

Further observations on the relation between gas pressure and the x-ray damage in Drosophila
melanogastef. (Chang, 1862) N

Studfes on the generic effect of radtation with silkwortn. (Japan. Natfoaal [ost. of Genetics,
Mishima, 1963).

Enbancement of tadiation-induced sterility in {nsects by pretreaument in CO, +air, (LaChauce,
1863)

The effect of culture envitoriment on the suscepubility of the grain weevil Sitophidus granarivg
L. 0 gamma radistion. (Martin, st al., (1962)

_Folerance of gontal cells of Drosophils melanogaster for heavy X-rey doses divided into install-

ments. (Meyer, et al., 1958)

Effects of varlable dose-rates on radiation damsge in the rust-red flour beetls, Tribolium
castaneum Herbat, (Nair and Subramanyam, 1963)

‘The influence of temperature upon the tadiation smcepdbility of Sitophilus gransrivs L.
{Pendlebury et al., 1982)

Pathogenic effect of low and medium doses of gamma-rays-on the progeny of imadiated insect.
(Podolyan, 1983)

Some effects of pitric oxide and oxygen on dominant ethal production in z-irradiated Drosaphila
virilis males. (Rinehart, 1962)

Some effects of nitric oxide and oxygen on donrnant lethal production in x-irradiated Drosophila
virilis malex. (Rinehart, 1983)

The effect of carbon monexide a» a vespiratory inkibiter on the production of dominant lethal
murations by X-rays in Dresophila. (Schmid, 1961)

Effect of 2, 4-dinitropheno] on frradistion-induced dominant lethals factors in Drosophila
melanogaster, (Steger, 1962)

Dose~rate dependence of radiadon-induced mutation rates and selective killing. (Tazima and
Kendo, 1961)

Further studies on two types of dose-rate depsndence of radiation-induced mutaton rates in
spertnatogonia and odgonia of the sikwormn. (Tagzima and Komde, 1062)

The sffect of tempezature during irradiation ou the brood-pattem of dominant lethals induced in
Drosophila melanogaster sperm.  (Wedvik and Strfmnaes, 1983)

The, effects of gamma radiztion and apholate on the reproductive tismes of Drosophila melanogsstes
Meigen. {Cantwell and Heoneberry, 1463)

Cytogenetic investigations on the nature of dominent lethals induced 1o medotic odcytes by gamma
radiation and alkylating sgents. {LaChance and Riemann, 1963)

Mutational response of Habrobracon oteytes in metaphase and prophase to ethyl mothanesulfonate
and niteogen mustard. (Ldbbecke and Borstel, 1962)

Prelminaty observations on chemosterilization of mosquitoes. (Weldhass st al,, 1861)

The effect of x-radlation on the ipermatogecesis of Petroblus maritimuy, (Mathur, 1961)

A comparative asseswaent of the injurfous effect of ionizing radiation on heredity in mouwe and
Diosophila. ~ (Shapiro et gl., 1963)

Preliminary studies ot the éffect of x-ray on Tribolium imagoes. {Sokoloff, 1881)

Irradintion experiments with Tribollum. (Sokoloff, 1861}

Effects of radlations ou insects. (La Chaoce, 1962)

Effects of gamma. radiation on vatious sages of three fruit fly species, (Palock et al., 1883}
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The susceptibility of the confused flour beetle { Tribolium confusum Duv.) to gamma radiation,
{Banham, 1982)

Control of tiw Mediterranean flour moth Anagasta kilhniella Zell by sterfle mule release. II.
Susceptibility to gamma radiation. (Bull and Wond, 1963)

Comparative x-ray sensitivity. of Tribolium confusurm and T. castapeumn {Coleoptera: Teaebrionidae)
at different developmental stages during thelr lifecycls, (Erdman, 1962)

Effects of 300 kY x-ray radiation on Sitophilus oryzae. (Hoover et al., 1963)

Radiosensitivity of the various stages of odgeness In Callirtogs hominivorax, (LaChance, 1581)
Radiosensdtivity of developing reproductive celly in female Cochliomyia hominivorax, (LeChance
and Leverich, 1962).

Studies on the biological influence of the termites expated to Co%® gamma source. 1. Influences
on the adult of Formosan termite and its offspring. {Nakajima et al., 1983)

Invloed van Gammastealen ap eitjes van Ephestia kuchniella Zell. (The effsct of y-rays on eggs

of Ephestia kuehniella Zell). (Pelerents and Brande, 1961}

Influence of gamma rad{stion on the development and fertility of the. codling moth; Carpocapsa
pomonella (1.) (Lepidoptera: Olethrentidae) . (Proverbs and Newton, 1862)

Radiosensitivity of various stages of Callosobruchus chinensis L. (Quraishi and Metin, 1963)
Fecundity swudfes on x-rayed Mormoniella vitripennis, (Ray, 1963)

Investigations on the spertmatogenesls and embryopic development following Lrradiation of
Calliphora erythrocephala Meig., Diptera, Calliph. males.) {Tasge. 1563)

Effects of desiceation of Drotophila females on the frequancies of irradiation induced emibryonic
abnormalities. (Annan and Reitan, 1961).

Changes in quantitative traits under selection and irradiation. {Bardetr, 1563)

Effect of lonizing radiation on Sitona weevils. (Allmdzhanov and Khakimova, 1962)

The effect of gamma radiation on the viability and fertility of Lucilia sericata Mg (Dipt.) Lrradiaved
as pupae, (Domnelly, 1960)

The lafluence of X-rays on longevity, fecundity and fertility of Dresophila melanogaster,

{Néthel, 1963) .

The influence of x-rays on the vitality of Drosophila melanogaster. Smdies of mortality, fecundity,
and fertility after various doses. (NOthel, 1963)

Some early effects of ionizing radiazion on the German cockroach, Blsttella germenica. {(Ross and
Cochran, 1863) '
The effects of cond and fractionated doses of gamma-radiation on the sucvival and fertility of

Sitophilus granarius (Calandra granariz L.). (Jefferies, 1862)

The effects of continuous and fractionated doses of gamma radiation on the srvival and fertility of
Sitophilus granazius (Calandta granaria) L. (Jefferles and Baoham, 1361)

Resistance of Sitophilus granarius and Sitophiflus oryza at differeat stages of their development 1o
y-irmadiation from cobalt-60. (Bruel and Bollaerts, 1980)

X-ray effects.on single and mixed species populations of Tribolium confusum and Tribolinm
castapeum (Coleoptera: Tenebrionida. (Erdman, 1862) '

The differentlal sensitivity of flout beetles, Tribolium confustm and T. castanewn to x-ray
alteration of reproductive abilities, induced dominant lethals, biomas, and survival. {Erdman,
1963)

The importance of competitiveness of radfosterilized mules n motquito-control programmes.
(Dame and Schmidt, 1862)

The effects of gamma radiation on the biclogy and behaviour of forest insects and the possibility of
their control by means of irradiation wechniques. (Stark, 1983)

Some components of adaptive values of heterozygous Drosophila willistoni fepm irradiated natural
populations. (Matques and Maciet, 1961)

Further data on overdominance. {Wallsce, 1963)

Further data on the overdominance of induced mutations. (Wallace, 1863)

Effects of radlation on ecological systems, {Erdman. 1963)

Effects of {onizing radiation on imsects and other arthropods. {Stone, 1983)

Research on mdiation in insect control, {Weldhaas et al., 1962}

Cobalt-60 starilization studies with Aedes aegyptl (L) (McCray etal., 1861)

Laboratory studies on the use of Liradiated sierile males to reduce C. fatigan: Wied. populations.
(Ramakrishoan et xl., 1952)

An experiment in the field with frradiated male Muses domestica in a rural zoae in the Province of
Latium, (Rivosecchi, 1962}

The application of nuclear energy t agriculture, A Supplementary Report, (Moh, 1952)

The application of nuclear energy to agriculture in Latin America, (Moh, 1963)
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1455 Sterilization of the Mediterranean fruit fly and fus application to fly eradication. {Katlyar and
Valerio, 1963)

1458  The applcation of nuclear energy to agriculture. (Moh, 1963)

1460 Investigationt on the sterilization of perniclous insects with ionizing radiations, (Baccetti and
Cappellini, 1961)

1462  Possible nse of lonizing radiations against the pine moth. (Baccetti and Zocchi, 1982)

1464 Could this be death to the codling moth ? (Proverbs and Kewton, 1961)

1485 Effect of gamma rays on inseets, Progress on the use of induced sexual steslity for the control of
the eodlifig moth, Carpocapsa pomoenella (L.} (Lepidoptera: Cjethreutidae). (Proverhs, 1881)

1468  Gontrol of the codling moth, Carpocapta pomonella {L.) by the release of sexually sterile males.
{Proverhs, 1963)

1468 Quelques effets des rayons gamma sur 1a teigne de 1a farine et sur divers nématodes. ({Brande and
Pelerents, 1962)

1469  Control of the Mediterraneas flour moth Anaganta kilhniella Zeil, by sterile male release. L
Biological stixdies related to large seale rearing, (Bull and Wond, 1962}

1473 [Irradiation. A seerilization weapon against the eorn borer. {Springell, 1968)

1476 On the role of lethal mutants in the conmol of populations. (Borstel and Buzeati-Traverso, 1962)

1479 - Conmol of weevil populations Sitophilus granadus L. with sterilising and substertilsing doses of
gamma radlation. (Comwell et al., 1862)

1482 The costrol of warehauss pests by gamma radiation. {Razulov and Anastasjiev, 1963)

1486 Effects of gamimna radjation on some wood-boring insects, (Bletchly, 1961)

1492 Irradiation of fruits and vegetables in a mobile cobalt 60 unit, (Harvey, 1263)

1497  Les possibilitfs d’emploi des radiations dans la lutte contres les insectes. {Nardon, 1963)

1499  Utllisation des radiations ionisantes {5¢Co) pour 1a protection des denréas contre les insectes
nuisibles, Recherches relatives & Ia détermination des doses utiles pour assures la stfrilit€ des

) insectes, (Pesson, 1963)

1580 Travaux de recherches utilisant les isotopes et les rayonnements nucléaires en entomologie appliquée
en France et dans les pays assaciés. (Pesson, 1962)

I~A-3 RECESS5IVE MUTATIONS ., VISIBLE MUTATIONS,
SUBVITAL AND SEX RATIC EFFECTS

Abrahamson, 5. POSSIBLE REPAIR OF X-RAY INDUICED MUTATION IN Drosophila melanog.mer“"
(abstr.) Genetics 48, 8 (1961) B45.

Dr. Newton Motton's observation that irradiated sperm produced a shift in sex ratio significantly larger than
expected has resulted in our doing teveral lasge-scale experiments to determine underlying mechanistns.
Males (v dy g) receiving 2700 r and corresponding controls were mared either to 5! B InS w® sc* (Basc=M-5)
females or to y { reversed acrocentric females needing the Y chramosome for suevival. Matlag (1) ylelds
the sex-linked recessive lethal rate; the second gives the {nducad sex ratio shift, found to be two or more
times greater than expected from the lethal frequency. Dotninant lethality, detrimenw] but nonlethsl
mutations and mosatcism wete considered as posible causes for the discrepancy. — In tise sex ratio scheme,
logt of X or Y chromosome results in zygotic death; possible unequal sex chromosome dominant lethality
should not be great enough to produce the observed shift. — Mating the F, patroclinous males to compound
X females produced the contro] sex rato rate, indicating that detimental mutations were not the cagse, —
Mating about 1000 F, females from nonlethat Basc cultures praduced an F, lathal rate corresponding to the
control. Furthermore no lethals reverted, Threfore, lethal gonadal mosalcism wae not oparating to any
appreciable extent. — If these factors play little ree in producing the observed phenomencn, it eems
likely that the sex rato shift dependy almost exclu.aiirely on sex-lnked recessive lethalfty. —~ As a possible
hypothesis, some induced mutations may be metastable. In the male zygote considerably fewer mutants
might be repaited than in the female zygote. On this hypothesis the agent responsible for repair may be
the untradiated X. Altematively somatic mosaicism without gonadal masaicism resulting from early
segregation in a two or more stranded chrornosome structure remains a posaibility.

# (See also Rec. Gener. Soc, Amer, 30t 1861, 55,)

Abrabamson, 5., Friedman, L.D. THE LINEAR RELATIONSHIP BETWEEN X-RAY DOSE AND LETHAL
MUTATIONS RECOVERED FROM CELLS TREATED AS SPERMATOGONIA IN Drosophila. {Abstr.)

p-199 in "2nd International Congress on Radiation Research, Harrogate, Yotksitire, England, 5-11 Angust
1882". London, Siiver End Documentary Publications, Lud. 1862,
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Wild-type males of the Catiton-S stock were irradiated with one of the following doses: 3000, 9000, or
12000 r. Each dose was detiveted in two half-doses separated by = 24-h interval. PFor a 15-d period after
imadiation, the males were supplied regularly with excess virgin femaleg to exhaust the supply of germ
cells which wete post-gonial when treatad. After 15 d, the males were singly mated with Basc/X-Y females,
A single heterozygous Bar-eyed daughter from each P-1 male was subsequently tested for the presence of a
sex-linked recessive lethal. The use of only one offspring from each irradiated parent sliminates the
problemn of dealing with clusters of cells descended from the same treated gonial cell. Our preliminary
study demonstrated that 50% of the lethals obralned at 3000 1 were recovered in suck clusters. Confirmatory
crosses were carried out on ail lethals. Our eriterion for lethality was the appeatance of 10% or less of the
wlid-type clasa of males. The results to date ate in remarkably good agreement with the rule of linearity
of mutation rate 1o dose, as previously attained for spermatozoan cells. The data from two experiments
are presented.

Alexander, M.L. THE ROLE OF RECOVERY MECHANISM AND OXYGEN EFFECTS UPON CHANGES IN
RADIATION SENSITIVITY IN SPERM TREATED IN MATURE MALES AND FERTILIZED FEMALES OF
Drosophila. Genetles 47 (1962) 1565-18.

An increase {n blological damage In sperm treated in inseminated fomales waz observed after treatment
with either neutrons o x-1ays. Recovery mechanlsms capnot account for the high sensitivity with neutron
teatment. The absence of recovety mechanisms was indicated by equal percentages of biotogieal damage
obierved the first and sscond day after weatment with 2 MeV neutrons 4n ait or with 14 MeV neutrons in
nitregen. The posibility of a post-radiztion enhancement of radiation damage was observed when mature
sperm were treated in inseminated females with X-rays in the presencs of N, gas. The datz indicate that
ar explanation for the increase in radiation sensitivity of mature sperm treated in fertilized females in-
volves more than one factor, the relative importance depeading upon the type of radiation and conditons
at the time of iradiation. The nentron data show that the chromosomes change in some way 10 become
more sensitive 1o radiztion Injuty after fertilization, The x-ray data indieate that thers may be differences
in recovery occurring in genetic damage in sperm treated in maley and inseminated females and that there
it an increase in chromotome breakage which iy assoclated with the increased sensitivity, There is also a
comelation of an inctease In chromosome breakage and the presence of oxygen and a possible post-eadiation
enhancement of radiation damage which may be asociated with the presence or absence of 0,. {From
auth, )

Abrahamson, 8., Himoe, E, INDUCED MUTATION RATES IN SPERM TRANSMITTED TC SONS AND
DAUGHTERS IN Drosophila melanogaster. Genetics 48, 8 (1963} 1085-T,

Irradfated® second chromosomes in wild-type D. melanogaster males were scored for induced lethat
frequencies when wanamitted to male and famale progeny. No difference was obssrved between thess

two groups, and it has besn concluded that the sex of the zygote which recelves the irradiated chromosome
does oot infloence the frequency of 1ethal mutations recovered, (Auth. summary, )

* 3000 r x-rays.

Altenburg, E., Browning, L.5. THE RELATIVELY HIGH FREQUENCY OF W-BODT MUTATIONS
COMPARED WITH FRACTIONALS INDUCED BY X-RAYS IN Drotophila SPERM. Genetics 46 2{1961)
203-11.

Femaies were examined for the relative proportjon of whole-body yersus fractional mutations induced by
x-rays {3000 1) in post-tneiotic stages, in the X-chromosome of their male parent, at 14 visible loci.
Parallel studies were made In a chemically treated and an untredted sedes, In%he x-Tay seties, 93% of
the mutatiods appezred to be whole-body, the remalning 7% being fractional. By contrast, in the
chemically treated series and In the untreated (spontanecus) series, the percentage of fractionals was
relatively high {30-67%), The implications of thesa résults ate discussed. In all 3 series the mutant tissue
of the fractionals as a rule seemed to {nvolve half of the body, as far as-could be determined upor externzl
examination of the fmét[um. and thin Is dscuased. )

Balwin, W.F. ‘THE EFFECT OF RADIATION DOSE RATE UPON THE PRODUCTION OF EYE COLOUR
MUTATIONS IN THE CHALCID Dahlbominys, A/AGC.82/G/L.717, Atomic Energy of Canada Lid.,
Chalk River, Ont. 15 Dec. 1961, 12p.
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All irradiaticns were confined o the tarval yages of Dahibominus fuliginosus (Nees) over the period from
6-9 d after propagation, 1.e. after placing the females with bost cocoons of the sawfly Neodiprion lecontel
(Fitch)y. The genétic effects of acute {1000 1 &t 100¢ r/min) and chromie {1000 ¢ at 10 r/k) exposure from
x-FAys and Co® respectively were investigated, The difference 1o mutation rates for eye-golour mutations
with type of exposure proved m be small {~1.2) and oot significant, Such factors ay species differences,
the malldng effect of differentiz] wrvival, the companatively high dose rate (10 t/k) in chronic {rradiation,
or differences in the stages of development during imadiation may account for the snall difference observed
in Dahlbomigys, as compared with those observed by other workers for Drosophila and Habrobracon,

Baldwin, W.F. THE EFFECT OF RADIATION DOSE RATE ON THE PRODUCTION OF BYE COLOR
MUTATIONS IN THE CHALCID Dahlbominus, Rad. Res, 17, 2 (1962) 127-32,

See 827. The induced frequency ded the spon t frequency by approximately 35 fold. In these
experiments, female germ cells were exposed in the obgonial stages of development. A preliminary des-
cription of the sye-colour mnations and of defective individoals found in offspring of irradiated mothers
is included in the paper,

Baldwin, W.F. DOSE RATE EFFECTS ON THE YIELD OF RADIA TION-INDUCED EYE COLOUR
MUTATIONS IN AN INSECT. p.8in “Radiation Biology in Canada 1882-63". CRB-1128, ABCL-1701,
Atomie Energy of Cansda Lid., Chalk River, Ont. Pab. 1963. 60p.

The investigation is camied out on the wasp Dahltbominus fuliginosis.

Baxter, R.C, RADIOBIOLOGIC STUDIES WiTH Drosophila. {Abstr. BIF1005). p.73 in "Reseatch and
Development in Progress. Biology and Medicine. Isue No,2". TID-4201, Division of Techoicsl In-
formation, AEC. Nev. 1863,

Gepetic suxlies with D. melanogaster ape centred upon the influsnce of dase rate and dose fractionation on
recessive letha]l mutation induction by ionizing radlation. Results so far agree with previously published
findings by other workers with the monse (Rusell) and s{lkworm { Tazima and Kondo) that there is evidence
for repair or recovery from geostic tadiation damage.

Belitz, H.J. RECESSIVE LETHALS IN THE IV CHROMOSOME OF Drosophila melanogaster, (Abstz. 5.50)
p-72 in "Genetics Today. Proceedings of XI Intemational Congress of Genetics, The Hague, September
1968, VolLI". Gesrs, 5.J., Ed. Oxford, Pergamon Press. 1883.

Afes x-1ay reatment of ey¥ey® males of D. melanogaster with doses of 8, 4.5 and 6 ke respectively 30
chromusomes with recentive lethals and 11 with semilethalt were found, In #llelic tesis these 41 mutated
chromosomen wers outcrossed with each other. Two chromoesomes contained two lethalt each, Among
the 43 mutations 0o more than 25 occupy one locusy the others are small deficiencies: 12 at least com-
prise 2 locl, 4 each 3 lech, and 2 four and 16 respectively. By ald of these overlapping deflelencles a part
of this chromosome eould be mapped over & range of about 20 loci including the locus of ol. Among the
induced lethals two clusters were found; ome censistad of 5 mutations induced in & spermatogonfum and
occupylag probably one locus; the other was composad of two lethals, which gave 3 positive result in the
allelic test, but proved to be overlapping small deficiences ineluding the locus of ci,

Berendes, H.D. THE SALIVARY GLAND CHROMOSOMES OF Drow@ hrgel STURTEVANT.
Chremosoma 14 (1963) 195-206.

A cytological map of D. hydei, -one of the species of the repleta group, it presented together with some
eytological observations, incloding the ﬂmﬂpd&l of 3 x-ray-induced reamangements. A mutant Ar
{Aristapedia) i3 a dominant autosotnal character located on the 2nd chromosome, lethzl in homozygous
condition. The autctomal dominant muvant, L (Lobs), iz chardcterized by almost complate famale
nerility; homoxygotes are lethal. The Do {Dorens) stock containg males in which some of the senilla
campaniformia on the wing are converted into conspicuous bristles; females are seldom affected. The
map of D. hydef {s compared with the existing map of D. repleta Wollaiton, In addition w the large
standard rearrangernents, & number of snall differences are indicated. On the baals of repmangemenu,
two of the linkage groupy are attributed to definite chromosomes.

Borstel, R.G. von. INHERITED PARTIAL STERILITY IN Habrobracon. (Abst, 7.23) p.12¢-5in

"Genetics Today. Proceedings of XI Intemational Congress of Genetics, The Hague, September 1963,
¥ol. I". Geerts, 5.J., Ed. Oxford, Pergamon Press. 1983.
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After x-irmadiation, 27 cases of inherited partial sterility were found in Habrobragon. Of these, 12 of the
females had hatchabflitles between 30 and $0%. Six were below J0%, 4 were above 80%, and 5 were be-
tween 40 and 55%. By classic theory, it can be assumed that the 40:55% class involvéd adjacent I segre~
gaton and the 30-40% clas involved mostly adjacent I and adjacent H segregation. The other lasses
eequire additional interpretations such s multiple chromosome involvements for those with hatchabilities
lower than 30%, and translocations involving chromosome ends for those with hatchabilities above G0%,.
The time of death of the duplication-deficiency products is extremely regutar among atl of the induced
cates, occuing at midembryonic stages of development. On the other hand, embryonic recesive lethal
mutations are expressed at all stiges of embryonic development from the blastula stage to hatching. Very
few cases of inherited partial sterility are found in progany from females iradiated in prophase I or meta-
phase I; Inherited partial sterility is commonly induced after {rradiation of males with matute sperm.
(From absyr,)

Brown, 5.W., Bennett, F.D. ON SEX DETERMINATION IN THE DIASPINE SCALE INSECT
Pseudaulacaspis peatagonia (Targ.) (COGCGIDEA). Genetics 46 (1957) 510-23,

The males aré haploid (8 chromosomes) and the females diploid (18) . Meiosis is normal in the female
and replaced by-a simple mitosls io the male, Egg productlon affords an example of combined saxual
dimorphistn and dichronismn; the mothers first produce a series of eggs. containing ¢otal-coloured fernale
embryos and then, without interruption, lay a8 series containing pinkish-white male embryos. Cytological
study of early etnbryogeny shaws that 2 chromosome st is eliminated to produce the hapleid condition of
the male embryos. Chromosomes beoken by x-rays wete used as genetic markers to demonstrate that the
eliminated set is of patersal origin, Irtadiation of fathers preferentially reduces the number of daughters,
A smilar effect on sex ratio following maternal imadiation cancot be sxplained on simple genetic assutmp-
tions and iy believed to he attributable to a physialogical effect of x-reys in predisposing the eggs to
chromesome elinination, Aging of mothers prior to mating aio results in 8 matked increase in the pro-
postion of sons since differential morality may be ruled out by inspection of ovarian contents, earlier
onset of chromosome eiimination is believed 10 be responsible for the effect of aging on sex rata.

Carlson, E.A., Southin, [.L. PRELIMINARY PSEUDOALLELIC ANALYSIS OF X-RAY INDUCED *
MUTATIONS AT THE DUMPY LOCUS IN D, melanogaster., Drasophila Inform, Sery. 33 (1269 124-5,

A series of x-ray-induced dumpy mutatjons in D, mel gaster, obwined at doses of 4000 and 1004 t
administered to mature spermatozoa, was examined for gross and minute structural damage to genetic
material, A recomhinational analyds methad was applied in testing the mutant with its neighbouring
genes for the presence or sbsence of crossing over. .Data are tabulated and results are discnssed, (TID-
3088, 4092)

Carlson, E.A., Southin, I.L. COMPARA TIVE MUTAGENESIS OF THE DUMPY LOCUS IN Drosophila
melanogaster. [ X-RAY TREATMENT OF MATURE SPERM — FREQUENCY AND DISTRIBUTION.

Evidence is presented to support the view that the majority of x-ray-induced mutatrions at the dumpy locus
are gene mutattons not associated with multibrealtage events. Complete mutations (those affecting the
entlre body) form & mixed class of hreakage events and gene mutations. The mutation frequency of the
duinpy gene wat oot altered when sperm bearing a pre-existing dumpy mutation were used For irradiation,
Gross mutation detected at the clot Jocus is 1/10 that of the dumpy locus. Criteria are svaluated for
determining the true gens mutation frequencies at both locl. The results of the x=ray analysis of the
dumpy locus support a theory of mutigenesis proposed by Muller, Carlion, and Schalet {1961), (From
auth. ) <

Carvalho, G., Cruz, M.?., da. DIFFERENCES IN SENSITIVITY TO GAMMA RADIATION IN Drosophila
OF THE willistonl GROEIP, AEC-TR-6429. n.d. no paging. (In Portugese},

Three morphologically similar strains of Erosophila were compared. Virgin femates {100) of D. willistoni,
D. equinoxialis, and D. paulistorum were expased to a Go™ source for 2 min 6 sec 50 as to receive ~3000r.
Differences in radiation effecu an viability, a sex-ratio factor, and response 1o different Lemperatures were
found amengst the 3 species.

Crouse, H.V. X-RAY INDUCED SEX-LINKED REGESSLVE LETHALS AND VISIBLES IN Sciara (i.e.
Bradysis) coprophifa. Atner, Nat. 95, BS0 (1981) 21-6,
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A study was made of the sex-linked recestive lethal and visible mutations induced hy x-rays in the sperm
and obeyses (first metotic prophase) of S. coprophiia. For sperm imadiated at 2000 £, 3000 r, and 4000 ¢
the lethal ratss obtained were 0.0136, 0.0303, and 0.0348 respectively. Sperm and odcytes irradiated at
4000 r gave approximately the same lethal rate, 0.0348 versnz 0.0437. On the basls of the expefimental
data the following interpretations have bzen made: (1) Sclara is not resistant to the musgenic effects of
x=tays. The low yield of visible mutations obtained repeatedly in this genus can be attributed to a nnmber
of factors, Including the unusual mode of fnheritance and sex determination found in these flies, (2) There
ts no correlation between the induction of chromesomal aberrations and the induction 'of sex-linked recessive
Jethals, Whesn the latter are used as a critecion of sensitivity to x-tays, the responze of sperm and obcyte
{First mejotic prophase) are not significantly different. When chiremosomal aberrations are used as a
measure of sensitivity, however, the sperm are found to be highly sensitive whereas the odcytes are com-
pletely ineensitive (zero aberrations), (From auth,) :

Grouse, H.V. X-RAY EFFECTS ON SEX OF PROGENY IN Sclara (i.e. Bradysia) coprophila, Biol. Bull,
320, 1(1961) B-10.

X-ray experiments of 3 kinds were conducted on 5. croprophila which clarify the mechanism of sex de-
termination in this species, The data were Interpreted to imply that imadiavion can induce 2 sperm or
obicyte 10 ransmit an irregular number of sex chromosomes to the zygote; if, following chromosome
elimination from the embryonic soma, 2 viable somatic complement {XX or X0) resulrs, the embryo will
differentiate accordingly inta female or mate.

Di Pasxquale, A, THE "BROWN SPOT" CHARACTER IN Drosophila melanogaster AND THEIR RESPONSE
TO X-RAYS, Al Ass, genet, itsl. §(1960) 117-26, (In Italian, with Bnglish Summary).

Some preliminary chservations concerning s new character of D. melanogaster consisting in brown spots
appeating on the abdomen of the females, rome days after birth are reported, The brown tpots are re-
stricted to the hypodermal cells of 1he pleurae. Size and number of spots per individual are variable. This
chatacter appeats in all isogenic chromosomal combination invelving the second chtornosome, derived
from the wild stock Aspia 52, whick fails 1o show spots, and has a manifestation of tumouts {60%). The
8pots appear some generations after the establishmient of the isogenicity. Treatinent of larvae and pupae
with x-rays fails o induce the spots in the males, bur increases the size of the spots. A possible eyto-
plasmic effect is discussed, as well as the connectlon between brown spots and tumours. {Auth.)

Edington, C.W., Epler, I.L., Regan, I.D. THE FREQUENCY-DOSE RELATION OF X-RAY-INDUCED
Y-3UPPRESSED LETHALS IN Drosophila. Genetics 47 (186%) 307-406.

An Investigation was made to determine the frequency-dose relations of total sex=linked recessive l=thals

as measured by the 5-5 technique and the two major classes of lethals, orthodox and Y-wuppressed, of which
they are composed. It was found that orthodox iethals increase lineardy with increasing dose. Y-soppressed
lethals, which behave for the rmost part as V-type position effects and constititte 2 latge fraction {(83% at
1082¢-17.3% at 43281) of total lethals at all doses studied, increase more rapidly than expected on the
basis of lineatity. When orthodox and Y-suppressed lethals were combined, it was shown that the frequency-
dose relation of total lethals deviated significantly from lineasity, The significance of these dose-response
telationships to recessive lethal origin has been discussed. (Auth.)

Edington, C. A STUDY OF GENE AND CHROMOSOME CHANGES INDUCED BY IONIZING RADIATIONS
IN Prosophila melanogastet, (Absir, BID258)  p.45 in "Research and Development in Progress. Blotogy
and Medieine. Issue No.1". TID=420¢, Division of Technical Information, ARC, July 1863,

A study of the frequency of radiation- and chemal-indneed fractional mutations in Drosophila is in progress.
The utilization of special screening techniques allows the detection of F-1 females that are mosaic for
sex-linked recessive lethal mutations. The mosaic females give rise to cultures in the F«2 generation that
are soored as oon-lethal cultares; however, an additional mating of the daughters present in these non-
Iethal cultures shaws that some of the dzughters ars heterczygous for an indoced lethal while their sisters

are homazygaus for the normal allele of the lethal, The average proportion of females that are hetero-
zygous for a lethal from a mosaic F-1 mother can be used to estimate the probable number of basic strands

in the chromosomes of Drosophile. In addition, studies are continuing ou the investigation of the effect

of the amournt and distribution of heterochromatin in the X chromosome of Drosophila on the frequency of
x-1ay induced X-autosome translocations,
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Falk, R, VIABILITY OF Drosophila HETEROZYGOUS FOR IRRADIATED CHROMOSOMES. Sclence 130,
3386 (1959) 1416.

HNumerous Hnes were prepared such that they were originally homozygous and colsogenie for their second
amd their ve-marked thind chromosomes, except-for heterozygouity for the recestive marker it oo their third
chromosoma. Half the lines had their ve st*+ chromosome frradiated with a dose of 24 600 x, given 1o the
spermatogonia, By hckcromngthueumm a cofsogenie stock, bomozygous for ye st, for a number of
generations, viability could be measured. Viability of conttnl homoezygous lines was compared with that
of the Mnes having one irradiated chromosome supetposad on the sarme otherwise homozygous background.
Vizbility of heterozygotes having one irradiated chiomotome on & largely heterorygous but uniform beck-
ground war alyo measured, Although many recesmive lethal as well as detrimental mutations were induced,
no increase in the average viability of the isogenic flies could be demonstrated as-a result of the hetero-
2ygosity caused by the radiation-induced rnutavions,

Falk, R, ARE INDUCED MUTATIONS IN Drosophila OVERDOMINANT: Il EXPERIMENTAL RESULTS.
Genedles 46 (1961) 737-57, '

It was inteaded to investigate whether Induced mutations when in heterogygows condition and unselectsd
can increass the average viability of an otherwise homozygous genotype. The dexign of the experiment
was such as to afford every chance for an induced increase in viabllity to be detected. More than 60 lines
were prepared, each having an imradiated third chromosome marked with the gene ve, carrled along with

& ve st marked chromosome (coisogenic — except for the st locus and its vicinity — with the ve-marked
chrornosome before its imadiation) , and homozygous zs well an'iscgenic with respect to the second chromo-
some gedes. A similar number of control lines, identical except for the irmdiation, were also secured.
The irradiation delivered to the treated Iimes comprised 6 doses of 4000 r each, given to males at 5-d
intervais. The itradiated males were kept for 15 & after the lan frradiation before deriving from them the
offspring studied, so that graetically only sparm that had been {rradiated at spermarogonis] stages was
utilized. The reduction of viability caused by tite presence in heterozygous condition of rediatiot-induced’
mutations manged from 0-3%. Results also support the notion that non-lethal deleterious muraats are on

the average relatively more dominant than ledials. The maximum increase in viability was found to be
even lower than the minimum Increase postible accoeding 1o Wallace (Radiation, Genes, and Man. Henry
Holt and Co,, New York 1959) in which he found an average increase of 1.5% in the viability of llnes
heterozygous for radlaton-fnduced mutations. The posaibiliries of indncing many overdominant mutarions
apd tmaintaining them (n a populadion are discussed.

Falk, R., Rahat, A., Himel, N. THE VIAEILITY OF HETERCZYGOTES FOR X-RAY INDUCED
MUTATIONS. (Absw.} p.153 in "Sod Intemational Congress on Radiatlon Research, Harrogate, York-
shire, Englapd, $-31 August 1862". London, Siiver End Docwmnentary Publications, Led. 1962,

Trradiation ix known to induce many mutations deleterious 1o homozygotes and hemigygotes, The effect of
these mutations in the heterozygons state (espectally of the very common clast, with only slight effects on
viability in homozygotes) is of major importance for their survival and for the dynamics and evolution of
papulations. It has sometimes been suggested that x-ray-induced mutations would be peutral {n heterozy-
gotes, or might even confer increased fimess on highly Inbred individuals beterogygous for them. The X-
chromosome of Drosophila melanogaster is under study to deterrnine, quintitatively, the viability of hetero~
zygotes for x-ray induced mutations in spermatogon and spermatogenia. The average degree of expression
in the hegetazygotes (dominance) of the déleterious effects dewcted in the hemizygotes has been calculated.
Preliminaty results confirm previous observatioar that the deleterious effect of x-ray induced mutations iy
also detectable in the heterozygotes. This seems to be 10 even for the mnge of mutations only very slightly
affecting viability. of the hemizygotes. A more.detatled siudy on the comelation Berween the effect of a
mutation on viability in the heminygotes and that ia the corresponding heterorygotes might lead to a better
insight into the dynamics of natural and irradiated populations. Spectal attesition is being paid to mutatcns
which might, ac leam under certain conditions, improve viability.

Falk, R., Rabat, A. THR DEPENDENCE OF VIABILITY EFFECTS CAUSED BY IRRADIATION ON THE
TYPE OF MATING. Proc. mat, Acad. Sci., Wash. 49, 3 (1963) 292-4.

The danghters of x-irradiated males and unirradiated control males were mated individually to 2 types of
males of Drosophita melanogaster. The viability of males bemizygous for the frradiated chromosomes and
of females hetsrozygous for the irradisted chromosomes was detarmined together with the corrmsponding
control values. While the viability of males hemizygous for irrzdiated chromosomes was always reduced,
the viability of femnales hetetozygous for irradiated chromosomes was either reduced or increased, depending
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on ilie type of mating. Intraculture competition differences were demonstrated to be responsible for the

-diffetence between matings, The heterotic effect was observed whenever the females heterozygous for

the inadiared chromessme were able to replace the dacline in the number of males hemigygom for irtedi-
ated chtomosomes, The observed hetarosis was therefore spurfows, in that It was not in fact the effect of

a viability of the heterozygote auperior vo that of elthisr homoaygots. It is suggested that some previous
reports on differences in mutability between types of cromes or on hatérosis of flies heterozygous for induced
mutatlony were alse caused by tntraculture competidon. (Auth.)

Faik, R., Ben-Zeev, N., Baker, 5. EFFECTS OF IRRADIATED CHROMOSOMES ON VIABILITY IN HETERO-
ZYGOTES AND HEMIZYGOTES. (Abstz, §.56) p.74 in “Genatics Today. Proesedings of XI Intemational
Caongress of Geaetics, The Hague, September 1865. Vol.I". Geems, 5.],, Bd. Oxford, Pergamon Press.
1843.

Drosophila males were frradlated with an x-ray dose of 2600 r and mated according to a design that per-
mitted the determination of viabllity effects in both the heterozygotes and hemisygotes catrylng the
imradiated X-chromosome. Apart from the induced lethals and semi-lethals, the milkler guasi-riormal
viabitity mucations could aho be detected in the hemigygotes for irradisted chromosomes, In crowded
cultures, when deleterious mutations caused a decline in the number of males hemizygon for the frradi-
ated chromosome, the remaining genotypes competed for the available space. If the efficient competitors
were heterozygons for an {madiated chromesome as well, the induced viability effect was offeet in the final
outeome by thelr advantage in comperition, The heterezygotes for imadiated chromosomes thus exhibited
a spurfous increase in viability as compared with their controls whitch cartfed unirradiatad chromosomes.
When intra-celture competition was kept at a minimurm it could be demonstratied that the induced mutations
had an adverse efféct on the viability of hetrozygotes. The heterozygotés carrying semi-lethal mutations
were the most seriously affected, The heterazygores for quasi-normal chromasomes were considerably less
visble than the coatols, their viability being reduced at least ay much as that of beterosygoves for Jathals,

Fartig, W.D. A CHROMATOGRAPHIC AND SPECTROFPHOTOMETRIC INVESTIGATION OF FLIORESCENT
SUBSTANCES QCCURRING IN CERTAIN EYE-COLOR MUTANTS OF Mormoniella vitripeanis (Walker) .

A radizton-induced eye~colour mutaet, su, which produces oyster-eyas in adult M. vitripennis has been
thown to-occur at the R-locw. Within the R-locus it occurs in a clstron other than 5, and probably occurs
in the O-cistron, One and 2-dimensional chromatography reveal that 2 R-locus mutants, s and scarlet-
DR, ‘both accumutate a blug-gresn fluorescent compound. designated 4b. This compound {3 preseat, but
13 pot accumulated, in wild type organisms. Althongh phenotypic complementation occurs between 3 and
st-DR, chemotypic complementation does pot oceur either in vitro or in vive, Two pomible explanations
for these results are presented. The black (bk) mutant of Mormoniella sccumulates 2 fluorescent sub~
stances. Hypotheses to explain these accumulatons are proposed. In all, 9 fluorescent compounds occur
on chromatogran of Mormoniella extracts, Uliravioler absorption spectra for 3 of thess subytances ate
preseated, One of these substances is found in both Mormoniella and Drosophila, and has not been reported
in Drosophila before. (From abatr.)

Friedman, L.D, X-RAY INDUCED SEX-LINKED LETHAL AND DETRIMENTAL MUTA TIONS AND THEIR
EFFECT ON THE VIABILITY OF Drosophila melanogaster. Dim. Absw. 31, 10 {1961) 2861

The total decreass in viahility in frradiated chromosomes can be separaved into two componems which
will be called the.lethal (L) and detimental (D) genetic loads. The D: L ratlo was found to be 0,125,
Thin is & low value, but in much better ageesment with the recent studies than the earlier ones, The
present results togesher with those.of Kafer suggest that the initlal D: L ratio it much lower than reported
by Timoeff~Ressovsky and Ketkis. The reasons for flils discrepancy are not clear, but the newer resnlts
remove much of the basls for Greenberg and Crow’s suggestions, (See thelr published work, as cited in
the thexis),

Friedman, L.D. X-RAY INDUCED VIABILITY MUTANTS IN Drosophils melanogaster, (Abmr,)
Genetics 46, 8 (1961) 885,

in order t¢ determine the relative importance of lethal v, detrimental mutarions Multee=5 (Base) and wild
type males segregating from the same culture were fmadiaved with 1000, 3500, and 7000 r. These were
mared with Basc/ + females from the same culture, and the F; heterozygous females mated individually
with aic males which are the same as Basc except for the absence of Bar. The F, male progeny wers
counted, and the ratio of + to Basc where the Base chromatome had been imadiated was compared with
those where the + had been imadiated. The lethal frequency was.029/1000 ¢ for the Base chromosome
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and .020/10600 r for Canten-S, a significaat difference — Farly studies by Timoffeef-Ressovsky and Kerkis
showed & high fraction of the total genetic load to be due to detrimenials, wh the more work
of Kafer showed & smaller fraction. Our results are in close agreement with Kafer, the ratio of the detri-
mental wo the lethal load being 0.125. In our studies 2 lethal was defined as having less than 10% of the
normat viability. The results indicate vhat either very few derrimental mutations are induced or that {ndi-
vidually they have very minor effects,

851 Frye, 5.H., STRUCTURE OF "YELLOW" MUTATIONS INDUCED BY X-RAYS OF SCUTPR* CHROMOSOMES
OF DIFFERENT GERM CELLS BN Drosophila melanogaser. (Abstr.) Genetics 48, B (1961) 985-6.

577 "yellow" mutstions {nduced by x-rays in scutef clromosomes of different germ cells were genetically
anzlysed to determine their qualitative stiueture, Order of the loct is assumed 1o be IJ1, ¥, ac, and bh.
The symbol + Indicates the normal allele while - indicates an affected or deficient locus, the locus in-
volved being indicated by the position of the symbol. An additional lethal (if present) somewhere 1o the
tight of bb is symbolized as - in the 5tk position. The following are structural frequencles of the "yeliow*®
mutants x-ray induced is odgonia, oficytes, and mature sperm, respectively: - - = +4, - - - + - 1 {total 5);
-=-=-+14, =ea-§, -==--=-- Lim==4=3,#--40, ¥-++3, +--¥-3, +- -~ =1 {total 35);,
-3, - - - =43, - - - - A, -~ #2165, == +4]l, +~++22, +- -4 -4, +-4+=1,
#=~-2, +----3(t01al 53T). - All - - (¢} (#) chromosomes of odgonia and obicyte “yellows™ were
tested fot wansiocations involving the 4th chromosome (Cat+}. None of the odgonia "yellows™ were

capped by Cat*(IVR), ‘Two of the oocyte "yellows” (symbolized - - - - } were capped by Cat+(IVR).
Mature sperm “yellows™ were tested for the 2nd (I1L, HR) and 4th chromosorne tips. TwWenty-two cases

were found. Tips from {IR (11/28 exceeded all other zutosomal tips detected, AIl yellow half-transiocations
were deficlency half-tramlocations. — The strucwre of breakage “yellows™ in scute? chromosomen is not
dependent upon either the x-ray dose (even 10 spontaneous "yellows™ were classifiable as elther minute

or gross structural changes) or the germ cell stage. — The means by which x-ray induced (and possibly
spontanesus) breakage and intragenic mutation can be separated is still not avallable. A consideration

of the frequency, functlonal and struceural types of chromosome breaks and thelr interactions may yield

2 more realistic and unifying approack vo tansmisstble changes (both forward and back) than the concept

of intragenic mutation,

862 Frye, 5.H. FURTHER INVESTIGATION CONCERNING THE COMPLEX PHENOTYPIC LINEARITY OF
YELLOW MUTANTS X-RAY INDUCED IN SCUTE? CHROMOSOMES OF Drosophila. p.204 in "X VI Inter-
national Congress of Zoology, Washington, 20-27 Auguse 1963, "Vol.It*. Moare, J.A. Ed,, Washington
D.C., X¥! Internittional Congress of Zoology.

Young scute® Bar males were x-tayed at a relatively high doss, 8000 £, Four post-treafment matings,

or broods, were made every 24 h and consisted of weated males aud virgin females contalning the sex-
tinked marker. yellow body colonr, and autosomal marckers, echnoid eye, dumpy wing, and clot eye.
Imeminated femnzles from each of the four broods were transferred several Wmes into fresh bottles, The
treated tmales were removed from the fourth brood afier 24 h and were discarded. Consequeatdy, F, females
were derived from eggs that had been fertilized by 1-d old, 2-d ald, 3-d old, and 4-¢ old sperm fmm time
of ueatment. Bxceptional yellow daughters were recovered among the expected ¥, Bir famales. Simul-
1anedus conirols were run, and the total indwced freq; ¥ Was cok d. The total fraquency of exceptional
yetlows fromn each (not all) of the 4 broods always fluctkated in the same direction, {.#., below the sx-
pected frequency for linearity (Brood I), above the expected frequency for linearity (Bmod o), and below
for Brood IH. However, the totals of yellow mutarits (froen all 4 brdods) induced in y+ scute-8 chromo-
somes of matvre and nearly marare sperm by 8000 t were found to exhibit approximately = linear dose=
frequency relation as reported for lower x-rzy daset (Frye, dvidy. Pousible mechnnums as to why the

cur¥e contidues to rse are discussed. (From abatr,)

853 Glan, B., Rinerhoff, R.¥. MUTAGENIC EFFECT OF A 5«r DOSE OF X-RAYS IN Brosaphila mslarmsaater. |
Science 133 (1961) 1366.

Minute bristle mutations, dominant meations which occur at » 50 loci in the Brosophila genome, secved
as the basls of scoring. Both parents were {rradiated with 5 t, 5o that the effective dose 1o the offspring
wag 10 +. A highly significant reduction in the number of progeny from the irradiated parents, amounting
1o 3.3% was found; other visible murations wete in excess, though not stgnificantly. It miay be tentatively
concluded that an acute dose of & r produces mutations, at a rate unmly pmpomm‘l 1o the effects at
1000 ¢ and 2000 r, in the mature gametes of both sexes,
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Glass, H.B. THE ACTION OF RADIATION AND OTHER MUTAGENIC AGENTS (1) IN INDUCING
MUTATION IN Drosaphila FEMALES, AND (2) IN CONTROLLING THE ACTION OF SPECIFIC GENES
RESPONSIBLE FOR SUPPRESSING UNCONTROLLED GROWTH. TID-11808, Johns Hopkins Univ.,
Baltimore, 1861. p.7.

Results are summarived from a study on the effect of a 5-r dose of x-radtation on the induction of murations
in D. melanogaster, Results are also summarized from wacer sudies on metabolic pathways involved in
the farmation of brown~spot eye pigment and the suppression of tumour genes in D. melanogaster,

(NsA 15:1961, 127T1T)

Glass, H.B. THE ACTION OF RADIATION AND OTHER MUTAGENIC AGENTS (1) IN INDUCING
MUTATION IN Drosophila FEMALES, and (2) IN CONTROLLING THE ACTION OF SPECIFIC GENES
RESPONSIBLE FOR SUPPRESSING UINCONTROLLED GROWTH. Report Coveting 9-Year Period, May 1,
1953 - April 30, 1962, TID-15001, Soha Hopkiny Univ., Baltimore. 22p.

Studies of the comparative mutagenic effects of jonizing radiations on mates and females of D, melanogaster
are described,  Sex-linked recessive lethal imutations were induced in nitrogen, air, and oxygen at doses
of 1000, 2000, 3000, and 4000 r. The frequencies of mutations obtained in spermarozoa wese uniformly
about 1/3 higher than the frequencies obtained for the same dose snd condition of atmosphere in mature
obcytes, The relative frequencies of recessive autosomal lethals in mawre male and femate germ cells
were identical with the relative frequencies of sex-linked recessive lethals, In studies of point murtations
and deficiencies involving specific loci, the rates in the male gertn cells exceeded those in the female
germ cells by a proportion equal to that found to apply o autosomal and sex-linked recessive lethals.
Fertility was lost in both males and fermales when they were x-rayed as 80-h-old larvae and bred upon
emergicg as aduls, Females recovered thelr fertility rapidly but the males did so at a much slower rate.
A study was also made of the effects ou the life span of two different mating regitmens.

Glass, 8. THE MUTAGENIC EFFECT OF A 5-r DOSE OF X-RAYS. Drosophila Inf. Serv. E (1962) 65-6.

T'aemoGuuxnit, 7.0, ASenena, D_A., Tankuu, B.A. BIHAHHE SPAKIHOHHPOBANNW S
JO3b] TAMMA-IYYEH HA HACTOTY BOSHHKHOBEHMS MYTALMEA B CNEPMATHIAX
y Drosophila melanogester. Paawofuonorws 1, 1 (1961) 120-2,

Glemborskil, Ya. L., Abeleva, E.A. , Lapkin, Yu.A. EFFECT OF FRACTIONATION OF THE GAMMA-
RAY DOSE UPON THE FREQUENCY OF OCCURRENCE OF MUTATIONS IN SPERMATIDS OF Drosophila
melanogaster. Radiobiolopy 1. 1 (1981) 381-72. JPRS-10170, 18 Sep. 1%61. Translation from Radjo-
biologlya 1, 1 (1961} 119-22,

The linear dose-frequency dependence of recassive sex-linked lethal mutations induced by y-rays in
Drosophila spermatids was found to be atfected in the range from 1000 ¢ to 2000 £, even when the 2000 r-
dose was fractienated, with a 3 h-interval between each 1000 1. A similar change {n the relatfonship
occurred for dominznt lethals. The validity of Russel’s hypothesis to explain the phenomenon is challenged,
i.e. that the death of tire most mutable cellz accounted for the observed dation in the exp d in-
crease {n mutation-frequency with dosa.

Glembouskif, Ya.L., Abeleva, E.A., Lapkin, Yu.A., Pacfenov, G. P. EFFECT OF FACTORS OF COSMIC
FLIGHT ON FREQUENCY OF APPEARANCE OF RECESSIVE LETHAL MUTATIONS IN X-CHAOMOSOME OF
Drosophila melanogaster, p.303-24 in FTD-MT-62-78,; n.d. Translation.

Investigation: of two stiains of D. melanogaster quablished 2 mutagenic effect for the complex of factors
encountered diting space flight, Lethal mutations were checked cytologically, amd 20 were identified ay
point mutstions. It was coneiuded that thers were induced by cosmic radiation. Vibration, acceleration,
and weightlessness may influence the genetic effects of radiation during space flight. (NSA 17:1963, 35273)

Glembowrskil, Ya.L., Absieva, E.A,, Lapkin, Yu.A, THE EFFECT OF SMALL DOSES OF IONIZING
RADIATION ON THE FREQUENCY OF QCCURRENCE OF SEX-LINKED, RECESSIVE, LETHAL MUTA TIONS
OF Drasophila. {Abstr,) Soviet Bloc Mainland China Tech. J., Set. VI Bio=Seci. 61-11 145, 26 (1963)
n.p. English abstract,

The praliminary results of experiments to stily the effect of 20 r doses of radiation on the frequency of
sex~linked, recesive lethals, in relation to {a) rype of radiation y-rays or high speed neutrons; {b) radiation
intepaity - single or repeatad dotey; (c) gamete development — mature sperm or spermatids (d) intersgain
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differences in spontaneous mutation rave. It is stated that littla work has been done on the effects of sub-
25 1 doses, especially regarding the existence of a threshold and accumutative effects. The experiments
were carrled out on A -18 and A-82 (D-16 and D-32) Drosophila lines, differing considerably (n spon-
taneous mmutation rate. Spontaneous and induced lethals were detected by the Muller-5 method. Co®
y-tays were delivered at 0.83 t/min. Experlments with high-speed neutrons began in May 1960, using 4
1000 kV reactor, the dose Intensity being 115 v/h, The results refer only ta expetimients with D-32 iine.
The suthors found that 5-r doses of y-radiation increased the frequency of recessive lethals in sperm and
spermatids and rep d radiation produced & cumulative, mutagenic effect, The relative frequency of
tecesrive lethals per radiation Induced by repeated § r y-radiation agrees with the data of other authors
uting higher single doses. The mutagenic effect of kigh-speed neumtrons is 1 1/2-2 times greater than that
of y-rays. Spermatids had 2 bigher muzation rate than sperm, with both types of radiation. No threshold
effect was demonstrated and it is suggested that, should a threshold be detected, it will be. specific to the
type of radiztion, type of muta ion, stage of gametogenesis, and the organism, The danger to human
germinal cells of low doses of y~rays, and especially, highspeed neutrots is steesied, There are 3 tables.
{Auth.)

Green, M.M. COMPARATIVE MUTABILITY OF WILD-TYPE ISOALLELES AT THE WHITE LOGT IN
Drosophila melanogastet.  Genet, Res. 1, 3 (1960) 452-41,

The frequency and type of x-zay {nduced murations at the w loci fn the Canton and Oregon wild-type stocks
was studled., No differemces in the mutation rates were found. A significant difference was found in the
mutation rates of recombinationslly separable segments of the ¥ loci. {Auth.)

Green, M.M. BACK MUTATION IN Drosophila melsnogaser, 1. X-RAY-INDUCED BACK MUTA TIONS
AT THE YELLOW, SCUTE AND WHITE LOCL Generles 46 (1961) 871-82.

The induction of back mutations by x~rays was studied using 7 independenit sex-linked mutasts in D,
melanogaster and irradisting attached X females, Significant increases in the back mutation rates of the
mutants y2, 3¢, and w@ were found, No evidence was found that the back muiations were caused by re-
combjration events or mutations to independent suppressors. Crosing over tests indicate that the back
mutations are not associated with chromosome . reartangements, The problem of x-tay induction of back
mutations is briefly discusted. (Auth.)

Green, M.M, BACK MUTATION IN Drosophila melapogaster. I1. DATA ON ADDITIONAL YELLOW AND
WHITE MUTANTS. Geuetics 47 (1862) 483-8.

Further artempts to obtain x-ray-induced mutations at the yellow and white loci in D. melanogaster are
reported. Of five independent white mutants tested, onty wbf ylelded back mutants, Of the five yellow
mutants studied, a single apparent reversal of the x-zay-induced mutant y™k was found, ‘The relationship
of these data te previously tepotted back mutation data in Drasophila are di 1. (Auth.)

Gunson, M.M. CYTOLOGICAL EFFECTS OF X-RAYS IN RELATION TO DOSE-RATE IN Drosophila
melanogaster, Amet, Nat, 88, 891 (1962) 347-52.

# cytalogical study has been made of 2 groups of sex-linked recessive l=thals induced in spertmatozoa of
D. melanogaster by high and low intensity x-irradiation, the 2 dose-rater varying by a factot of 20.
Although abetrations ate found to be slightly more frequent in the high dose-rate group, no significant
difference between the 2 series i3 apparent in this respect, ‘The result of this eytological analysis fs con-
sideced in relation 1o te question of an intensity effect in Drosophila. (Auth. summary)

Hannah-Alava, A, MUTATION RATES AT SPECIFIG LOCI IN Drosophils melagiogaster. Period covered:
November 1960 through Aprii 1961. Supplementary Report for Masch and April 1961, TID-16428, Turku,
Finland. Univ. 7p.

Progress is reported in studies on the genetic effects of x-radiation in Dmso&i'la. Data are presented on
radiation damage, as measured by mutavion rates at specific visibte sutcsomal loei, of male germ cells of
two species of Drosophila. Emphasin was placed on the comparative mutation rates of gumetes in differeat
stages of maturation at the time of radiation exposure. (NSA 18;1962{28746)

Hannah-Alava, A. MUTATION RATES AT SPEGIFIC LOCI IN Brosophila melanogaster. Final veport
November 1, 1960 through October 31, 1981. TID-16429, Twrtkn, Finland, Univ. 31 Cct. 1961. 5p.
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Effects of radiation were studied in tetms of mutation rates at specific, visible, autosomsl logi induced in
male germ cells of diffarent species of Drosophila, particularly with regard to different physiological states
at the time of iradlation. The most salisfactory brood patter: proved meting individual males successively
to 7-10 females pet miatlng, on'the 3rd, Sth, Tth, 10th, 12th and 14th day post-irradistion. A total of §1
recemive mutants at @ loci were recovered in the expetimental series, none in the controls. The diffstence
in mitant incidence at the different loci is great enough to suggest that the focl are not mutating at the

‘same rate, Different loct appeat to have different mutation rates in different broods. The motations in

the 3nd chromosomne were analyzed cytogenetically. 14 mutants at the in locus are being tested
cytogenetically.

Hannah-Alava, A. MUTATION RATES AT SPECIFIC LOCI IN Dmﬂ'la melanagaster. Perlod coversd:
November 1, 1961 through April 1062. TID-18430, Turku, Floland. Uaiv, 7p.

The brood procedure was wsed for obtaining mutations. The percentage of fertile males was found to de-
crease progresrively from brood 1 to 7 with the exception of brood 3 (6 to 8 d), which was lower than the
last beoods.  The towest number of offspring per male was found in the 3rd brood with & progressive in~
crease from the 4th to the Tth broods. A progressive dacrease in mutations from the 4th to the 7th broods
wat also found.

Hannah-Alava, A, RATES OF VISIBLE MUTATIONS AS RELATED TO THE MATURITY OF THE MALE
GERM CELLS OF Drosophila wielanogaster AT THE TIME OF RADIATION. (Abstr.) p.115 in *Znd Inter-
national Gongress on Radiation Research, Harrogate, Yockshire, England, 5-11 Aug, 1962", London,
Silver End Documentary Fublications, Ltd. 1962.

The effect of radiation damege, a5 messured by mutation rates at 10 recersive autosomal lock in D.
melanogaster, was determined using the brood procedure to relate the temporal to the spatial pattern of
spermatogencds. Malet, weated with 3000 r x-ray, were mated Idividually and sequentially to females
with a recessively marked third chromesome, and the F, offipring heterozygous for the marked chromo-
some were inspected for phenotypic vatiants, Each variant was tested genetically for 11s heritability, Ax
tutations at the specific third chromosome: loci were mimicked by phenorypic dominant mutations and
Minutes in the othet chromosomes, mutation razes for these two types were alto determined during the
course of extraction and verification of the mutations at the specific toci. The cates were high for an

3 types of mutation ia the fire brood (1-3 4 following teatment) but even higher in the next two broods
{4-6 and 6-8d). As the lowest fecundity was in the third brood, the tate of visible mitations appears

%o be higher in spermatids and probably alse meijotic stages than in the mature sperm. The fourth brood
(8-10 d) was characterized by a considerable decrease in mutation rates for all 3 types. in the 3 following
broods {11-13, 13-15, and 15-d) the mutation rates dropped progtemsively suggesting that spermatogonia
in different stages of maturation may have different sensitivitles to radiation,

Hannah-Alava, A, THE RATES OF VISIBLE MUTATIONS IN SEQUENTIAL BROODS OR IRRADIATED
Drosaphila melasogaster MALES. {Abstr, 5.38) p.88 In "Genstics Today. Proceedings of XI Inter-
national Gongress of Genetics, ‘The Hague, September 1963. Vol.I™, Geers, S.I., Ed. Oxford, Pergamon
Press. 1983,

The hrood pattern of recovered mutations was determined for three different types of vislbles-dominants and
Minutes in all chromoscmes and recessives at specific third-chromosome loct ~ in ths progeny of D.
melanogaster males of two gedotypes: wild-type, Oregon-RS, males (Exp.1) and malss heterczygott for
12 thisd-chromosome recesmive markers {(Exp, i), mated singly and sequentially to females of an appropri-
ate genotype for detecting mutations at specific loci and/or ctossovers. ‘The males in Bxp.I were 2-24 h

of age and in Exp.IE 24=48 h of age at the time ofkfreatment (3000 ¢ hard x-tays) and initial mating. The
sequential broods derived from these males, mated up to-24 ¢, totalled 94 081 and 42 951 F, offspring for the
irradiated and eontrol series respectively. Bxcept for the first brood {1=3 d) in which there was & Jower
incidence of mutations in the progeny of the cldet males than the younger males, the curves of fnduced
mutational response were not significantly different in the 2 experiments. In the broods following the
period of excessiva sterility (6-8 d) 118 mutations were recovered from 46922 offspring of the isradiated
males. The stopes of the curves in the premefotic broods (1124 d) suggest that one of the comsaquences

of radiation of the early gonial stages is alimination of the germ cells with potental visible mutations to

a greater extent than eliminaton of germ cells with either induced crostavers or racessive lethals with no
visible phenotype.
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Heidenthal, G. EMBRYONIC LETHALS INDUCED BY X-IRRADIATION OF FIRST MEIOTIC METAPHASE

'O0CYTES OF Habrobracon. Genetics 47 (1962) 685-93,

Two methods have been used- 1o study the frequency of various kinds of lethals induced by x-irradiation of
Habrobracon odeytes In 1st mejotic metaphase. The frst method involved the study of hatchability of eggs
1aid by x-irradiated virgin fernales and by others which were x-rayed as virgins acd then rpated 10 untreated
males prior to the egg-laying period (doses from 146 1 to 1750 1}, The second method involved tesis of F,
virgins which had developed from xz-irradiated oticytes which were later fertilized by untreated sperm
{doses of 500 r, 1000 ¢ or 1500 r) . Comparison and analysis of the two methods indicate that the lathals
detected by the first methad are a mixed group, which includes recessive lathals persisting in heterosygous
conditions among the adult F, females, and a group of lethels which express thernselves when heverozygount
in laryal and pupal stages,

Hirobe, T., Tazali, T. DIFFERENCE OF RADEA TION SENSITIVITY BETWEEN MALE AND FEMALE
UPON THE EGG COLOUR-SEX-LIMITED, IN THE SILKWORM. (Abstr,) Jap. . Genet, 2(1982) 386,
{In Japanese) .

Ikeda, H., Moriwaki, D, ON THE "FEMALE-PRODUCING FEMALE" IN Drosophila bifasciata. V. ¢Abstt.)
fap. §. Genet. 36 (1951) 381. (In Japanese)

Inagaki, E. THE COMPARISON BETWEEN WHOLE AND FRACTIONAL MUTA TION RATE INDUCED BY
X-RAYS IN Drosophila. (Absw.) Jap. I. Genet. 37 (1962) 338. (In Japanese).

Indlana Unfv. F_nundauon. Ressarch Div., Bloomington. THE INFLUENCE OF RADIATION IN ALTERING
THE INCIDENGE OF MUTATIONS IN Drosophila, Progress Report on the past 12 months and Renewal
Ptoposal for the period September 15, 1960 to September 14, 1881, TID-6042, 31 May 1960, 14p.

Indiana Univ. Foundatfos. Research Div., Bioomingron. THE INFLUENCE OF RADIA TION IN ALTERING
THE INCIDENCE OF MUTATIONS IN Drosophila. Progress Report on the past 12 months and Renewal
Proposal for the period September 15, 1961 to September 14, 1962. TID-13002, 31 May 1963, 18p.

Results are reported from studies on the relation between the dose rate at which y-radiaton from 2 CoS!
source is délivered and its effectiveness in inducing lethal mutations in odgonia of Prosophila melanogester,
Resulrs are included from preliminary studies on dose rate effectiveness of neutrons in inducing lethals in
odgonia of Drosophila, the relation berween the dose of x-radiation and the frequency of non-disjunction

in the germ cells of Prosophila females, and the genete aspects of somatic damage induced by irradiatton
in Drosophila. Data are tzbulated on the freq ieg of ive lethals induced with the X Fhmmosom
of Drosaphila. A Hst is inciuded of publications by staff members during the period covered. (NSA 15:
1861, 23288)

Ives, P.T. YURTHER TEST5 OF MUTATION FREQUENCIES IN SUGCESSIVE SPERM BROODS AFTER 1 kr
OF GAMMA RAYS, (Abstr.) Genetics 46 (1981) 873.

Virgin Oregon-R/hes males, imadiated at 48-60 h after ecloslon, were mared singly to 6 vg se females
daily. P, males weze tested for Y, 2 and 3 chromosome transtocations. A marsked peak in frequency
¢10-15%) oocurred in days & and 6 sperm, with < 1% in days 7-12, Oregon-R/rucuca males irradia ted at
0-12 h showed a similar frequencey patern except that the peak (19%) appeared in day 7 sperm. That
posteclosion age by itself did not canse thiz pattern change was shown by testing irradiated 0-12 h, 48-60 h
and week oid virgin Oregon-R/ ric-th (rucuca without thy males, Each age group showed a pattem like
the 48-80 h Oregon-R/hes. Simulikneous tests of 0-12 h Oregon-R/rucuca and Bkegon-R/ruc-th are in
progress. — For tests of the T frequency in early vs. late emetgiog Fy of {vradiated males, flies from non-
crowded cultures sfred by day 5 sperm (24-h laying period) wene collected dally. The frequency was only
half zs high in F, males emerging tn day one (roughly 20% of the total F; male harch) compared to latet
days noue of which differed from €ach other. Parallel X-linked mutation frequencies in semistbling F,
females collected daily and tested by Basc showed ro differences between days. F, samples ate routinely
taken in standard mutation rate tests here when more than 95%% of the flies have emerged.

Jackson, C.E. A MUTANT IN Anopheles gambiae. Trans. roy. Soc. Trop. Med. Hyg. 51 (1957) 294.

In otder o obtain mutants with 8 view to establishing linkage groups in A, gambiae, about 275 males were
exposed to 2 dose of 1000 § x-rays. This was done using 140 kv, maS for 10 mins 18 secs. These males
were mated with urexposed, unfertilized females from the same colony, and the Fy and F, females
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examined. Savera] fernales were found with 4 distinct bands on the paips a8 corapared with the notinal
wild type 3-banded palp., An sxamination of 200 females of the parent celeny showed no such 4-banded
females. Taxonomically this 4-banding Is charaeterindc of the variety A. gumbiae meias.

Kariik, A. GENETICAL STUDIEE WITH Drogophils ambigua Pom. Z, Vererblehre 89 (1958) 448-55.
(In German),

5 sex-linked, 1 partially sex-linked and 13 autcsomat genes are recognised from new mutations, mostly
produced by x-rays. A linksge map for the X-chromosome is presented, Homologies betwesn these genes
and genes in other Drosaphila spp. are discossed. (TID-3098, 4134)

LaChance, L.E., Hopkins, D.E. MUTATIONS IN THE SCREW-WORM FLY. . econ. Ent. 53, 5(1962)
733=T.

A search was conducted 1o find mutants useful for marker stocks. Flies scanned for mutations came fsom
3 sources; (1) untreated laboravory-reared flies, {2) progeny from lmradiated normal parents, and (3)
progeny from irradiated fHes inbred for 2 generations, Nine mutatiahs are deseribed for Cochliomyls
hkominivorax {(Coquetel): 7 ate ddminant, 5 affecting wing characterdstics, 1 body colour, and 1 oral
vibrissae; 2 are sex-linked recessives, 1 affecting body colour and 1 affecting wing venation, Pertinent
genetic data are presented for each mutant stock.

Les, W,R. FRADIATION INDUCED VIABILITY MUTATIONS IN THE HONEY BEE. Progress Report for
1961 and Renewal Proposs] of Contract for 1862, TID-14212, New Hampshire. IUniv., Durham. 6p.

The spactrum of viability mutations ranging from dotninant lethals 1o detritnentals in haploids that re-
sulted from irradiating semen from a single haploid male was stiudied in the honey bee. From the de-
crease ip viabiliry of diploid progeny following {rradistion of the spermathecs of the patental queen, It
was caleulated that one or more doiminant lethals were jnduced 1o G0, 5% of the sperm cells. In a ssparate
test using the same dosage on am unrelated queen 60. 9% dotninant jethals were found. The values obtained
by tresdiating semen in the spermatheca of queens with 2000 ¢ of 50 kV x-rays were equal o 2500 r applied
to semen in the ipermatheca of males. Recessive mutations and mutants with incomplets dominance wers
detected in baploid progeny of Fy queens.

See alwo TID-4200," absor. B1D30Z,

ise, W.R. RADIATION INDUCED VIABILITY MUTATIONS IN THE HONEY BEE. Progress Repott,
TID-17579, New Hampshire, Univ., Durham. 1962. 7p.

Resnlts of experitnents on partial-body irradiation of queen honey bees show that irradiating the segment
III through ¥ of the abdomen produces the same lethal effect as whole-body irradiation, wheveas irradiating
any other body region does not produce 2 sgnificant amount of radiation deaths during the following three
weeks, Apparently, imradiation of ssgments ITI through ¥ of the abdomen prevents the rsplacement by cell
division of the digestive cells lining the ventticulus, and the queen then starves for 1ack of proper digestion.
It {s concluded that variations in the normal rate of cell division in the ventricutus of varfows Insects and in
the length of time different species can go without food can explain the great variation in resistance of
adult insects 10 imadiaton. (NSA 17: 1962, 7799)

Lee, W.R. RADIATION INDUCED VIABILITY MUTATIONS IN THE HONEY BEE, NY(=2316~1, New
Hampshire, Univ., Durtham. 1963. 7p.

The frequency of recessive detrimental mutationgexpressed in the haplold droce honey bee was investi-
gated and compared with recessive and dominant Iethal mutations detected in the haploid drone and
diploid worker, (See 880). A singie queen was insaminated by & drone homozygous for 3 genetic markers,
Viahility of progeny was detesmined, and hybeid daughten bearing the genetic markers wers stored in
colonies. The spernatheca of the queen was then irradiawd with 2600 ¢ kVp x-rays. Morphological defects
and viability were studied in progeny and grand-progeny. A total of 92 pairs was then tested during one
season. Results showed that 60. 8% of the sperm cells teceiving radiation (out of 2094 tested) contained

at lasst one or more dominant lethals. Correcting for the samtation effact on the awumption of indapen-
dence of each dominant lethal, an average proportion of 0,94 dominant lethals were found per gameze.
The aversge redoction in embryonie viability was 28%. The post-embryonic viability ratios showed a
bimodal distribution, presumably due to point mutations, Forty perceat (31/77 pairs of queens tested) con-
tained 1 or more recessive léthals. Cotrecting for the saturation effect the frequency of recettive lethais {5
0.51. Emphasis was alse placed on the production of mutations in odgonial cells of queeny so thar
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mutations could ba detected in.the queen’s hapleid progeuy. By means of partial body lrradiation it is now
podsible to give doser as high ax 5000 r v odgonisl cells, and addirional work on effects of dose fraction-
ation on queen viability and sterility is in progrem.

Lindstey, D.L., Camba, C., Warters, M, THE CORRELATION BETWEEN RADIA TION-INDUCED MALE
STERILITY AND RECIPROCAL TRANSLOCATION IN Drosophils. {(Abstr.) p.153 in “2nd Intermational
Congress on Radiation Research, Harrogate, Yorkshire, England, 5-11 August 1962*. London, Silver Eod
Documentary Publications, Lud,, 1962,

It has been observed that males of Drosophils melanagaster that carcy a veciprocal translocation between

the X chromosome and chromosome I or T are frequently stetlle. X chromosome inversions and insertional
transiocations, oo the other hand, do not generally lead to male sterility; thus the sterility 1s not aterl-
butable to break-assoclated mutazion or pasition effect, but is dependent on reciprocal ranslocadon as such.
The experiments to be reported were designed 1o answer two different questions; (1) What proportion of
sex-linked male-sterile mutations are associared with T(X; A) " ? (2) What propordon of T{X; A)™ are
tnale-sterile? A sample of 120 sex-linked recessive male sterilizing changes was induced with Gs1¥ y-
tadiation and put into balanced Mnes. Each of these lines is being tested for the presence of a T(X; A)

by tliree criterla; (a) Salivary chromosome analysis, (b} Incidence of primary non-disjunetion of the X
chromosomes in T (¥; A)/FM6 females, and () linkage analysis, The results to date suggest that approxi-
mately 80% of 21l sex-linked recessive male steriles are astociated with X-autosome translocations. A
sample of 140 T(X; 2) " and T(X; 3) " was induced by x-rays in mazurs sperm and recovered from test
croszes of daughtess of the irradiated males, Qf those which survive as males approximately 75% (88/116)
are male-sterile.

Meyet, H. 1., MuHer, H,J. GENETIC EFFECTS OF HIGH DOSES OF X-RAYS IN OOGONIA. Drmgh.tla
Informi. Serv. 32 (1958) 187,

Meyer, H.U., Muller, H.]. SIMILARITY OF X-RAY-INDUCED MUTATION RATE IN GONIA OF
Drosophils FEMALES AND MALES, (Absit.) Genetlcs 46, 8 (1961) 882-3.

Eatly gonia are agreed to have the jowest x-ray-induced mutation rate of all germ cell ytages of adult D.
melanogaster. However, reports have disagreed concerning whether their rates ave alike in both sexes.
Our present experiments have investigated the frequency of second chromosome recessive lethals induced
in early gonia of both sexes x-tayed simultanecusly with 4000 ¢ (100 k¥p, 240 1/min}. Lethals induced

in colsogenized chromosomes camrying fes-ms-b-en-sp, -of flies heterozygous for Curly-Oster, were de-
tected by “criss-ctoss sterility™ tests improved since Muller’s Prosophila Infortn. Sery, description. Indi-
vidually identified young females and males, breeding for 3 d just before fmadiation, produted control
progeny denoted “YFC® and "YMGC”, respectively, and, after & 10-d or 15-d post-irradiation period of
active breeding, produced experimental progeny decoted "10FX, ™ “15PX"® and "15MX™, respectively. As
another control, "15MC®, progeny were taken from other males, upirradiated, after breeding them as long
as those frradiated. Determipation of induced lethal rate was made vnusually accurate by alletism tests of
lethals derived from the same parent before and after irradiation, some spontaneous mutations being there=-
by excluded from the "rectified* experimental rate. Allelisin tests aleo disclosed “clustering® within
experimental or control sibships, thus permitting more accurate standaed error determinations (Muller 1862,
G54 Recerds). Harmonically weighted mean frequencies {Muller 1841, Am. Natuzalist} of six such ex-
periments gave, for “unrectified™ conurols: YPC {3159 chromosomes tested) 0.6140,16% YMG (2718)
0.29£0.11%; 15 MC {2282) 0,171 0.08%, For "rectifled™ experimentalss 10 FX (1068) 6.3+0.7%;

15FX {1441) 6.5+ 0.6%; 15 MX {2028} 7.4+1.2%. These results, which. for odgonia coneur with our
previous X chiromosome results, show no xignificant sex difference, -

Moriwaidi, D., Tobadd, 1., Kitegawa, Q., Ohba, 5., Tobau, Y., Ineda, H., Ichida, H. A SHIFT OF
SEX-RATIO IN THE PROGENY FROM IRRADIATED MALES IN Drotophila melanogastes. Prellminary Note.
A/AC.82/G/L.731, Onited Nadoos Scientdfic Committes o the Effects of Atomic Radiation, December
1961, 4p,

The sex-zatia changes in the progeny of males irradiated at different stages of the germ cells in Ty melano-
gaster were Investigated, Using the isogenic Otegon-R wild strain, male flies of 412 h-old were irradi-
ated with 1000 r, 2000 r, and 3000 r and were cromed with the same wild type females of about 3 d-old,
The sex-ratio changes were found to be depandent on the dose a1 well as the germ cell stage. The sex-
ratio shifted to the fawess level in the group where progenies came from males of 6 to & d afeer {rradiation,
Ench class tex-ratio was depressed in proportion 1o dose and the coeffleient was G. 0237 per 1000 ¢ on the
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average. (NSA 16:1962, 11428)
{Alse published as abstract only, in Japaness, in Jap. J. Geaet. 36; 1961, 338).

Moriwaki, D,, Tobart, I., Kitagawa, O,, Ohba, 5,, Tobari, Y.N., lkeds, H., Fayama, Y., Kirimura, N,
A SHIFT OF SEX-RATIO IN THE PROGENY FROM IRRADIATED MALES IN Drosophila melanogester. IL.
(Abste,)  Jap. J. Genet, 37 {1962) 399. {In Jupanese),

Muksl, T., Chigusa, 5. X-RAY INDUCED POLYGENIC MUTATION RATE IN Drosophila melanogaster.
(Abetr.)  Jap. J. Genet. 36 (1961) 368. (In Japanese).

Mukai, T., Yoshikawa, 1., Chigusa, 5. RADIATION INDUCED MUTATION RATE OF POLYGENES
CONTROLLING THE STERNOFLEURAL BRISTLE NUMBER IN D. melanogaster. (Abstr.) Jap, J. Genet.
87 (1962) 400, {In Japanese).

Mukai, T.. Chiguss, S. RADIATION-INDUCED MUTATION RATE OF POLYGENES CONTROLLING THE
NUMBER OF STERNOPLEURAL BRISTLES IN Drosophila melanogaster.  Ann. Rep. nat. Inst. Genet.,
Mishima, 1961, 12(1962) 83-5. .

Miiller, 1., Ldbbecke, E.A., Oltmmanm, O, DOSE EFFECT CURVE OF SOMATIC MUTATIONS IN
Ephestia kilhniells Z. FOR LOW DOSE-RANGE (0-200r), Natwe, Lond, 184 (1862) 783-4,

Groups of gghes:ia kiihniella Z, (meal moth) pupae were ireadiated with 0, 10, 20, 40, 80, and 200 ¢
x=tays and both wings of each individusl examined for scale mutationy, The results for the most frequent
type of mutants (ES 1) show that In the range of 20 to 1600 r the mutation frequency is proportional to the
square of the dose, whereas for ¢ and 10 r this reladon no longer holds good. (NSA 18,1962, 20281)

Mutler, H.]., Falk, R. ARE INDUCED MUTATIONS IN Drotaphila OVERDOMINANT ? 1. EXPERIMENTAL
DESIGN. Genetics 46 (1961) 727-35.

The background of the problem of overdominanee and the plan of experiments to test for overdominance
of induced mutations are presented, For expesimental details, see 544,

Nelson- Rees, W.A. A STUDY OF SEX PREDETERMINATION IN THE MEALY BUG Pianococcus citri (Rissa).
I, exp. Zoal, 144, 2 (1960) 111-37,

An inveatigation of sex pre~determination was initiated in an attempt to elucidate the mechaniyn ultimately
responsible for sex determination in this and other coccids of the lecancid secton of the supetfamily, The
life eyele and the bebaviour of the mealybug in culture on potaroes are described. Survival curves of off-
spring (% of each sex) following pre-mating {rradiation {16000 and 2000 r x-rays) of mothers of various
ages indicated a differential sensitivity of eggs which were to yleld either male or female offspring. Daily
laying patterns of treated females indicated that aging of the female prior to mating changed the sature of
the sensitivity of ovaricles at the time of treatment to x-ray-indnced lethality and thus altered the sex
ratio of the towl surviving offipring. Whereas young females readily supported the developiment of tiploid
fernales (31-35% of control females) through utilization of polar body fusion nuclel when they were mated
10 males previonsly treated with high dosage y-irradiation (60 000-120 000 rep), aged females did o to a
lemser axtent {10%) or not at all. It {s believed that the sex of the embryo Is conuolled by the stage of
development of the ovarioles, i.e.. (1) the stage in meioxis of the obcyre, and (2) the nawure of the egg
cytoplasm at the time of ferdlization, (From auth, summary)

-«
Mirula, 5., Swaminathan, M.5., Natarajan, A.T., Sharma, B.P. INCIDENCE OF MUTATIONS IN
melanogaster RAISED FROM FLIES FED ON IRRADIATED MEDIUM. (Abwr. 5.34) p.68-7

in “Gepetics Today. Proceedings of XI Intarnational Congress of Genetics, The Hague, September 1963,
Vol.I*. Geerts, 5.]., Ed. Oxford, Pergamon Press. 1963,

Farlier studies ar the Indizn Agrieultural Research Institute on the effects of culture media, potato mash

and frait julces irradiated with ionizing radfations on mitosis In root meristems of barley, Vicia faba

and onfon grown on them have revealed that such imadiated products may have radio-mimetic effects. In
view of the chvious bearing of these data on asseming the wholesemeness of food material sterilised through
ionfzing radiations, a study was initisted in D. melanogaster 1o ascertain whether the murational load is
enhanced in flies fed with frradiated food, The basic medium consisting of glucose agar and yeast iz irradi-
stod with 150 krad of y-rays (nerilizing dosage) at a 160-c-Co® sourcs, Young Oregon-K flies (soon
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aftet emergence) are fed on this irradiated medium. The flies are allowed to breed and parent flies ate
killed about 7 d later. The male flies which emerge out of the larvze fed exclusively with imadiated food
are then used for conducting M-5 tests on normal eulture medium for fusther F1 and F¥ breeding. The
experiments have been repeated thrice. Sex-linked recessive lethals have been found only in the families
derived from the irradiated medium-series (6.44%). A wide range of phenotypic changes was a striking
feature of the F, famities from the irtadiated medium cultures (their frequency ranging from 8, 13-0,37%
against 0. 018-0, 085% In conural on population basisy. Some of the mutant flies, viz. curly wings, yeliow
body, and anothet with dominant wing munation were found to breed true. A few changes like half thorax,
torated abdomen and absence of neck belong 10 the non-inherited group of abnormatities of Morgan {Bridges
and Sturtevant 1825) they were observed only v the fradiated medium series. The implications of these
studies will be discussed.

Nur, U., Chacdra, H.S. INTERSPECIFIC HYBRIDIZATION AND GYNOGENESIS IN MEALY BUGS, Amer,
Nat. 97 (1983) 197-202.

Gynogenetic females are known to develop aftec heavy doses of paternal frradiation in Planococcus citd
(Risso) . In atternpts to induce gynogenesis 90 000 rep (from a Co% sourcs) wese administered to males of
Phenacoccus gossypli Towns and Cki. and Pseudococcus gahani Green, and 70000 rep to Pseudococcus
obscurus Bsilg, The fisst two attempts falled. However, gynogenetic Planocaoccus citrl daughters were
obtained after P1, citri females were mated to Lrtadiated Ps. gahani males.

Purdom, C.E., McSheehy, T, W. DOSE-RATE AND THE INDUCTION OF MUTATIONS IN Drosophila.
{Absu,) Int. J. Rad. Biol. 6, 5(1963) 491,

The lower efficiency of low-dose-rate irradiation on the induction of mutations in immatute Eetm-cells,

as discovered by W.L. Rumell and his colleagues in the moute, has oot been demonstrated ednclusively In
othet higher organisms. Some reports of studies in Drosophils and Bombyx claim a doee-rate effeet, but

in each case there are reasons for doubting an exact parallsl with the phenomenon in the mouse. An eatly
experiment by the present anthors gave sorne evidence for a dose-rate effect in spermarogonia of Drosophilag
this result however, could not be confirmed. The present paper deals with & contlnoation of thess dose-
rate studles, comparing dose-tates of 0,05, 0.5 and 5.0 rads/min. Information was obtained on the in-
duction of second chromosome recessive tethal mutations in sparmatogeonia and othee germ-cell stages in
the testis. Thete was no evidence of & dose-rate effect in any of these male germ-cells,

Puro, J.A. TEMPORAL PATTERN OF THE FARLY STAGES OF $PERMA TOGENESIS OF ADULT Drosophila
melanogaster MALES AFTER TREATMENT WITH X-RAYS, (Abst,) p.118 in “Zod Intemational Con-
gress on Radiation Research, Hamogate, Yotkshire, England, 5-11 August 1962%. London, Silver End
Documentary Publications, L., 1962.

Adult males of D. melanogaster were treated with 3000 £ x~rays and then mated individuaily to virgin
females during the whole period of fertility of the male to obtain sequential broods from cells In successive-
ly younger stages of spermatogenesis at the time of irradiation. Studies ware made of third chromosome
lethal and visible mutations in the broods, following the period of maximum sterflity, i.e, the third brood
(6-8 d after imadiation). GClusters were detected by cross-testing mutations from the same male for
identity. Uiing the total size of clusters (as d by the ber of {dentical mutdtions found) and the
relative size of clusters {calculated as percentage of identical mutations from the total tested in a brood) as
& criterion, the spatial pattem was related to the temporal pattern of early spermatogenesis. The results
suggest that mutstions oceurring in the young spermatogonid are available much earlier than has been
suppased previously. The sperm availabie at the time of highest fecundity following the sterile period
ssem to origioate from primondial cells. The dats suggest that the sncondary gonMi at the time of irradi-
ation have a rather limited period in the brood pattern,

Saul, G.B.0l. HAPLOID INTERSEXES IN Mormonielia. Genet. Res, 3, 3{1862) 242-~7.

Intersexes were found in a culture containing progeny of an mmated female which had arisen from the
cross of ay-NH females with x-rayed wild-type males. Geaetic evidence indicated that the isvessexnality
was due 10 mutaton, and not to chromosomal aberration. The intersexes thowed a gradient from anterior
maleness to posterior femaleness, znd were less masculinized than similaz types teported in Habrobracoo
juglandis. (Auth.) -
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Shiomi, T.. Inagaki, E., Tachibans, H., Nakso, Y. MUTATION RATES AT LOW LEVEL IRRADIATION
IN Drosophila melanogaster. (A Preliminary Report). A/AG,82/G/L.734, Japan. National Inst. of
Radiclogical Sciences, Tokyo. Dec. 1961. Tp.

Preliminary resulte of studies in D melanogaster led 1o the conclusion thar there isa linear relation be-
tween mutation rates and radiation dose down to 8 r. Sex-linked recessive lethil mutations were used as
indicators of mutation induction, Ne evidence was seen of & threshold dose in genetic effect for doses of
x-radlation down to 8 r, (NSA 16:1962, 11427)

{Also published ax abstract only, In Jap y in Japan. ]. Genet, 38, 1861, 395)

Shiomi, T., Inagaki, E., Tachibana, H.. Nakso, Y. MUTATION RATES AT LOW LEVEL IREADIATION
IN Drosophila melanogaster, (Abstt.) p.188 in “2ed International Congress on Radiation Research,
Hamogate, Yorkshire, England, 5-11 August 1862". London, Sflver Rnd Documentary Publications, Lid.
13982,

The study was aimed at testing whether & linear relationship (down to 8 r) holds for sex-linked tecessive
lethals in Drosophila, Methods and materials wsed wers bayed on data obtained by Spencer and Stem
(1348). A wild-type Canton-§ strain was used which was isogenized before the experiment and sgain
every 4 months. About'400 one-week-old malet were iradiated together in each experiment. The doses
used were B, 15 and 25 r. The results are based en 500 000 chromosomes.

Stem, C. THE CELL LINEAGE OF THE STERNOPLEURA IN Drosophila melanogaster, Devl. Biol. 7
{1963) 365-T8.

Latvae of D. melanogsster were irradiated with x-mys to induce somatic crosing ovet resulting in geneti-
cally marked mosaic areas. Mosaic sternoplenral sclerites were assoclated with mosaic mesonot in
frequencies compatible with tandom association. Association of mosale stemoplenrae and mosaic legs

was significantly more frequent than accountable by ch itis luded that the stemopleurs is always
derived from the ventral, oot from the dorsal, disk. Apparently differing results of earlier authors are re=-
interpreted in terma of embryonic indetermination as conteasted to latval detsrmination of prospective
imaginal areas, {(Auth.)}

Stern, C. RADIATION AND MUTATION RATE. {Absur. B1F1114) p.73 in "Research and Development

In Frogress, Biology and Medicine. Issue No.2™., TID-4201, Divistor of Technical Information, AEC.
Nov. 1963.

The prime object of this project is the ralationship between rediation and mutation rate. Much «ffort is
on spontansous wnutatlon rates, the analysis of which includes small point mutations as well a5 chromosome
aberrations. Wark in progren is conecemed with further studies of the intersex mutant, induction of mu-
tations amd mitotic crosing-aver by heat shock, and problems of fertilizarion in Drosophila melanog,
Developmental studies are centred on tmosalc types produced by irradiztion and also on gynandromatphic
and mosaic types produced genetically.

Swaminathan, M.5,, Nirula, 5., Natarajan, 4.7T., Sharma, R.P. MUTATIONS: INCIDENCE IN
Drosophila melanogaster REARED ON IRRADIATED MEDIUM.  Science 141 {1863) 637-8.

An increase in the rate of mutation has been found in D. melanogaster reared on & baxic medinm that war
iradiated with a sterilizing dose (150 D00 rads) of Co® y-rays. In Muller-5 tests, sax-linked recessive
lethals aecurred oaly in the F; progenies of the male tert flies obtained from breeding the parent flies

on iradizted medium, while visible changes occursgd in experimantal cultures from both the control and
irradiated media. The frequency of sex-linkad recessive lethals was 0,35, (.55, and 0. 8% in 3 independent
experimeats, Visibls changes were 2-6 times mors frequent in the irradiated series than in the coatrols.
{Auth. Summary)

Taufita, M. X-RAY INDUCED MUTANTS IN THE SILKWORM. Anny. Rep. nat. Inst. Genet. & (1958
63=3. (In Japanese} .

Twjita, M. STUDIES ON THE COMPLEX N1-U-Di LOCI IN THE SILKWORM. Annn, Rep, nat, Inst.
Genet. 7 (1967) 54-5. (In Japaness),



$06%  Twjite, M. ON THE N1* GENE BELONGING TO THE U-ALLELIC SENIES IN THE SILKWORM. Anng.
Rep, nat. Iost. Genet, B (; B (1958) 48-8. (In Japanese).

906%  Tejita, M, ONLETHAL Mif AND NI* EMBRYOS OF THE SILKWORM. Aonu. Rep. nat, Ios, Genst,
8({1959) 13-15.

B0T¥ Twijita. M. GENETIC AND BIOCHEMICAL STUDIES ON THE NEW WHITE-EGG MUTANT IN THE SILK-
Anmu, Rep. nat. Inst. Genet. 10 (1959) 13-5,

The mutant strain of the silkworm, wE¥, which exhibits a conspicuously transparent larval hypodermis
and white egge was obtained by X-ray weatment in 1954, The gene wi¥ belongs to the Xth linkage group,
and eroming experiments show it to be allslic 10 wil on chromesome Xth, Amounts of uric acid and iso-
xanthopterin produced In the hypodermis of 1arvae homogygous for wak, w8, w2l and of their hybeide were
measured by a paperchromatographic method. The atnount of uric actd {n the hypodermal tesue of the
wi¥ homogenecus Jarvae i3 only 3/100 of that found in the w@l larvae and 1/10 of that found in the od
larvas. It Is characteristic of the w2k mutant that its amount of uric acid and isoxanthopterin are much
smaller than In any other known mmutant strain with transparent larval hypodermir, ‘The change in amouny
of isoxanthopterin in the hypodermal tissue after injection of 2-amina-4 hydroxyptetidins into the Iarval
body cavity was investigated; the normal amount of isoxanthoprerin reappeared after 24 h. 3t may be
astumed that 1soxanthopeerin and.uric acid newly produced in the hypodermal tissue peretrate into the body
cavity, passing through cell membranes, and that the permeability of the substances is controlled by

or

908%  Tsujita, M, X-RAY INDUCED NI-TYPE MUTANTS OF THE SILKWORM.  Annu. Rep. nat. Inst. Genet,
10 (1960) 18-27.

909  Toujia, M. JINVESTIGATIONS IN N1 TYPE LETHAL MUTANTS OF THE SILKWORM, WITH SPECIAL
REFERENGE TO NI, NI' AND NIt EMBRYOS.  Jap. J. Genet, B8 (1063) 236-43.

A number of larvas showing the N1 phenotype were obtained by irmdiation (8000 ¢ x-rays) of EHEXp/gHEKp
individuals. The 3 NI types, N1, NIt and NI, were investigated, From croming experiments, it is
assumed that N1 mutants are caused by deficlencies in the part of the t4th chromosome which includes the
oa locus and that the order of their relative lengths for the 3 typesis NI>N1t> NI%, It was cbeerved that
embryos homozygous for MY die at a far more advanced stage than embryos homozygous for N1 and that
the development of the embryos homozygous for N1? advances sHil & little further, Thus, the difference
in the extent of the deficiency in each of the three N1 mutants velates to the stage at which the respective
homozygous embryos die, Spoutaneous N1 type mutation occurs very rarsly. However, it may be said
from the present expertment that the frequency of the mutstion increases strikingly ss a result of freadiation
with x-1ays and that the extent of the deficiency in each of the N1 type mutants is not alwzys the same.
(Auth. swmmary)

910 Turku, Pinland. Univ. THE MUTATION RATE AT SPEGIFIC AUTOSOMAY LOGI IN DIFFERENT SPEGIES
OF Drosophils. B Month Progress Report.  TID-13634, o.d., 0p.

The effacts of radiation damage, 25 measured by mutation rates at specific visible autosomal loct, upon
the male germ cells of Drosaphila wae studied with special emphasis upon comparative mutation rares of
gemetes in different stages of matucation at the tme of radiation, Information on the brood patters, aod
dats on the kind and incidssce of mutations as related to the hrood pattems are summarized. A clearly
defined reduction In number of offspring was found to cceur in the 31d brood (840 8 d following radlation)
although the number of offspring i1 also considerably reduced in the 4th brood, The data polnt to a differ-
ence In mueation patterns as well as mutation rates for the 3 types of mutations. The numben are large

, enough for the 13t 2 broods to make tt highly probable that the difference between the mutanny at specific
loct, and the phedotypic dominants {s more than just a quantitative difference. In respect to the gonadal
perlods, it appears that the mutation rate of the Minutes may be conxiderably higher than of the other types
of mutations, It is alsa suggested that there may be a difference in mutation sates in gonadal cells in
different developmenta) seages ai the time of radfation, {NSA 16:1982, 1465)

911 Vajencia, R.M. SEX RATIO AFTER IRRADIA TING FERTILIZED BGGS. Drceophila Inf, Serv. 36 .(1962)
126,
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Whitlng, A.R. X-RAY INDUCED VISIBLE MUTATIONS IN Habrobtacon OBCYTES. Genetles 48 (1963)
491-5.

Dominant lethal, récessive lethal, and visible mutations occur in similar percentages in pritnary obcytes of
Habrobracon z-rayed 1o & resistant stage, first meiotic prophase (LDg,=12000 1), and in & semsirive suge,
first meiotic metaphase (LDy,= 400 £), after comparable doses, 25000 r and 1100 ¢ respectively. ([Auth,}

Whictinghill, M. STUDIES OF MUTATION AND OF RECOMBINATION IN THE SAME CHROMOSOMES OF
IRRADIA TED FEMALE Drosophila 1 & Final Report, Feb. 1, 185¢-March 331, 1863, TID-18856,
North Carclina. Univ., Chapel Hill. 1363, 34p.

The frequency of new lethal mutations was meamred in chromosotmes from isogenic sources which marked
the whole lelig!h of the second chromosome pair of Drosaphila melanogastey for the deteetion of crossovers
rimultznecnsly. Control heterozygotes and sisters given x-ray doses of 3866 or $580 t provided chromo-
somes tested by the Sifeer technique of Miller. Theteafter, each racessive lethal was further tested to
determine the location of the:new lethal, particularly as to whether it was in a region of crosing over ar
was outside any nearby region of exchange. In the chromosomes of eggs layed In the 1st 10 d post~
irradiation the frequency of new recessive lethaln decreased from a high of 9.8+ 1.11% in the st 4-d-
period to 4. 740,74 {n the Jast 3-d period. These same chromosomes showed an increass In crosg-over
chromosames available for teséng, but anly durlag the %nd and 3rd breeding periods, Meither the cross-
overs nor the lethals were linearly related to dose. Four fifths of the higher dose received ducing 4/ 5 of the
maximum time of treatment produced less than 4/5 of the erossover frequancy and of the lethal frequency
of the 4580 t group. In spite of the 2 parameters changlng in different directions with time the contingency
Chi quare showed an exceys of chremosomes beth lethal and crossover in the same region only in the spindle
region and in & mid arm region. Studies were made of the mean viability and of its variability among the
many non-iethals and lethals of the experiment. Viability was less after either of the imadiadon doses.
Varfability way greater, as expected, among irradiated chromosomes and among crossover chromosomes.
The immediaté vicinity of the spindle attachment {s evidently a very special tegion of the chromosame in
regard to its responses to externally adainistered irradiation, (auth.}

Wild, A. A REDEYE GOLOUR MUTATION IN Gulex pipiens APTER X-IRRADIATION, Nature, Lond.
200 (1963) D17-8.

Four 1-2-d-old males of C. pipiens were Imadiated with a dose of 4000 r x-rays. While the normal eyes
of the larvae, pupae, and adults appear pigmented dark brown to black, the mutation r causes 2 red eye
colour in place of black. This mutant was isolated from F, cultures of 2 of the {rradiated males. It
could be demonstrated that ¢ in inhetited ay a recessive, shows full penetranceé and no variability of
expression, Although white-eyed mutation 1s also sex-linked the two factors could be shown not to be
multiple aileles, '

Yamada, Y., Kitagawa, O, DOUBLING RADIATION DOSE IN GENETICS. Kokurine Idengaku Keakyujo
Nempo 16 (1860} 104.

Aftet giving 500, 1000, and 1500 r to Deosophila the induced mutation rate was caleulated from the re-
gression, The estimation was 8, TX10% /r for the number of abdominal hair, and 3.5x10"%/r for the
number of chést hair. The doubling doses wers estimated az 60 ¢ for the former and 30 1 for the latter.
{Abstr. Japan Med. 21 (May 1962) No.5))

Yamada, Y., Kitagaws, O. DOUBLING DOSE FOR POLYGENIC MUTATIONS IN Drosophila melanogaster.
Iap. 1. Geet, 36 (1961) 76-89. (In Engleh) <%

Effects of x-irradiation upon beistle pumbers in Drosophila were remarkable for increasing variances but no
increase or decrease was obeerved for the means. This suggests that the chaeta characters in Drosophila are
coatrolled by neutral genes and the canse of varlance increase must be due to induced polygenic mutations.
The doubling doses for polygenss involving the chaeta characters were estimated by the two different
methods, i.e., 1sogenisation and selection. They are esritnated to be 5B ¢ and 29 1 respectively for ab-
dominal and memopleusal bristle numtbers from the isogenisation experiment aed to be 13 r on an average
from selection expetiments, providing the spontanecus variance increass rates of the trafts be 0. 005 and

0. 001 per generation, respectively. (Auth.)
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Effects of irradiation on the Mediterranean meal moth Ephestia kuehriella Zeller, cultured on
Sr®-gpiked food, (Erdman, 1962)

A noa-random diswibution of lethals induced by tritiated thymidine in Drosophila melanogaster.
(Kaplan et al., 1962)

The genetic effectsoilabelled DNA precursors. (Kaplan et al., 1963)

Mutagenic effect of CM and H? labelled DNA precursors Injected into Drosophila melanogaster
maies. (Strginnaes, 1962)

The induction of minute mutations in Drosophila with titium-labelied thymidine. {Str¢mnpae: and
Kveiland, 1963)

Cytogenetic studies of x-ray and ingested P® induced sex-linked recessive lethals in Drasophila
melngnlter. (Walen, 1B862)

The effects of radiations on the genetic sysems of organtsms in relstion to their physiological and
blochemical systems. (Alexander, 1959)

The effects of radiations on the genetic systems of organistns {n relation to their physiological and
biochemical systems. ({Alexander, 1960).

The effects of radiations en the genetic systems of organisms in relation to thelr physiclogical amxi
biochemical systems, (Alexander, 1961)

The induetion of mutations in speymatocytes of Drosophila melanogaster with x-tays. (Chandley,
1962)

treadiated parasitic wasps, the effect on progeny production and sex ratio. (DeBach and White,
1963)

Sperm wansfer, storage, displaoement and utitization in Drosophila melanogaster. (Lefavre and
Jonssoer, 1962)

Induction of mutatiods and cell killing in irtadiated Drosophila spermatogonia. (Oftedal, 1963)
Genetic sensivivity and differential killing in irradiated Drosophila spermatogonia. (Oftedal, 1963)
Induction of mutationy and killing of cells in imadiated spermatogonia of Drosophita. (Oftedal,
1983)

Seme effects of gamma radiation o the teproductive potential of the codling moth, Carpocapia
pomoneila {{.) (Lepidopterz: Clethreutidae). (Proverbs and Newton, 1962)

Studies on the 'genetic effect of radiation 1959-1960. . Stxdies on the genetic effect of radiation
with silkworm. (1} Differences between titmes of death of the Fy after itradiation of odgonia of
mature odeytes. (Tazima and Onimaru, 1962)

R-locus factor homologies in Mormoniella. (Whiting, 1982)

Genetic recovery mechanisms and fast newtzon treatment of mature sperm treated in males and
fertilized females of D. melanogaster. (Alexander, 1961)

The rates of trapslocarions and ive lethals of chromosome IV of Drosophila melanogaster
after x-ray treatment. {Belitz, 1963)

Radiation analysis of a lecanoid genetie systemn. (Brown and Nelson-Rees, 1961)

Mutation rates at specific arrosomal loci in different species of Drosophila. (Haanab-Alava, 1963)
Induced changes in female germ cells of Drosophila. VIIE, Exchanges indueed in different X
chretnosome regions after x-raying odeytes and obgonia. {Hemkowitz er al., 1562)

Spontanecus and radiation mutagenests and mutability in Dtﬂhﬂ (Hemkwnz. 1883}

The brood pattem of %-ray induced crossing-overs in Drosophila gaster males. (Purc, 1963}
Mutagenic sensitivity of sperm, spermatids, spermatocytes, and spermatogonia in Drosophila
melanogaster, (Chandley and Baternen, 1961)

Patterns of spontaneous and radiation induced mutation rates during sperm
melznogaster. (Eves, 1963}

Radicsensitlvity in different stages of spermatogenesis in Drosophila melanogaster. (Kvelland, 1962)
On the nawre of sensitivity changes in odcytes of Drosophils melanogaster. (Parker. 1963)

A comparizon of mutation rates In male and female pre- and postmeiotic germ cells of Drosophila,
{Ratty, 1861) _

Radiosensitivity dusing spermatogenesis in Drosopdila melanogaster. (Stranglo, 1962)
Considerations on the changes in observed mutation tates In the sitkworm after imadiation of vadous
stages of gametogenesis. (Tazima, 1961)

A comparison of visible mutation rates in Habrobracon eggs x-rayed in first meiotic metaphase or
prophase. (Whiting, 1962)

Dependence of the {requency of vccurrence of recessive sex-linked lethal mutations in Drasophila
spettmatogenesis on the fast-neurron dose. (Abeleva and Lapkin, 1983)

{3 in Drosophila

-




1042

1052

1053

1054

1058

1659

1080

1083

1064

1085

1066

1078

1085

1087

1088

1089
1092

1994
1097
1088
1102
1107
1108
1110
1111
1115
1126
1126

1138
1141

1142

1154

Radiation temsitiviry in sperm trensed in males and inseminated females of Drosophila with x-rays
in nitrogen and air. {Alexander and Bergendahl, 1962)

The effects of nittie oxide on radiation damage In Prosophila vitilis and Drosophila mela

{Capps, 1981}

Reduction of the sex-Hoked recessive lethal frequencies in Drogophila roelanogaster by argon,
nitogen, and methane under pressure. (Chang, 1960}

Further observations on the relarion between gas pressure and the x-ray damage in Drosophila
melanogaster. (Chang, 1962)

The effects of chloramphenicol, stteptomycin and penicillin on the induction of mutations by
x=ray1 1n Drosophila melanogaster. (Clark 1963).

Nitrogen-treatment sffects on rearrangement-induction patterns In Drosophila melanog v

{Falk, 1961/2)

Modification of the radfo-induced mitability in Drosophila by 2, 4-dinimrophenol. (Fritz-Niggli,
1981y

Preliminary resuits of combined effects of oxygen and low temperatures on mutationt induced hy
x-rays in Drosophila. (Gavelli £t al., 1968)

Bffeot of fractionating doses on the rate of x-ray-induced mutations in Drasophila. (Guyenot etal.,
1981) —
Study on the effect of mino-ethylinothironizmehloride-hydrochloride (AET) on radiation-induced
mutation Tate 1n Drosophils melanogaster. (Heake et ai,, 1063) ’

The oxygen effect in irradiated mature and meiotie germ cells of Deosophila melanogaster,
{Hoenigdberg et 21., 1981)

The effects of developmental temperature on mutational response to gamima rays In Drosophila
spermatogenesis. (Ives, 1962)

On a change In the spectum of somatic mutations in Ephestia kuehnfella Z. by temperature treat-
ment before {rradiation. (Ltbhecke, and Oltmanns, 1961}

Oxygen-effect on mutation-rate induced in different stages of speemiogenesis in Drosaphila melano-
gaster by 31-MeV electrons and 180 -kV x-tays.

Differentinl ylelds of mutations from the fitst and second matngs after irradiation of mature gpertn
in Drosophila melanogaster. (Mossige, 1963)

Changes in the mutational spectrum of romatic mutations in Ephestia by pre-treatment with low and’
high temperatuces, (Miiller, 1962)

Are chronic and acute gamma iradiation equally mutagenic in Drosophila? (Multer et al., 1963)
Effects of variable dose-rates on radiation damage In the rmst-red flour beetle, Tobolium
castaneum Herbst, (Nair apd Subramanyam, 1963}

Interaction of x-and ultraviolet radiation in production of recessive lethals in Drosophila melano-
gaster. (Nicoletri and Olivieri, 1962)

The frequency of mosaic mutations induced by gamma rays and neutrons. (Oster st &l., 1963)
The mutationz] spectrum with special reference to the induction of mogaics. (Oster, 1983}
Pretiminary report on the effact of cystelne on the rate of x-ray induced mutations in Drosophila
melanogasrer, (Palk, et al., 1862)

The effect of x-ray treatment combined with air, niwogen, or oxygen in Drosophila melanogaster
studied on sex-linked recessive lethals. (Pozzl et al., 1962)

Differential sensitivity of spermatogenic stages of Prosophila melanogaster to x-ray ieradiation in
©, and N, . (Pozzi et al., 1962)

Dose-rate and the Induction of mutation in Drosophita. (Purdom and McSheehy, 1963)

Radiation intensity and the induction of mutation in Drosophila. (Purdom and McSheehy, 1953)
The genetical response of radiation speemgtozoa to different types of radiation treatment. (Reddi,
1963)

Protective action of peniciliin against mutagenic effect of x-rays in Drosophila. (Shiomi and
Tachibana, 1962)

Bffect of penicillin feeding on the reduction of radiation induced mutation rate in Drosophila
melanogaster. (Shiorni, 1963)

Repair and differential radiosensitivity in developing germ cells of Drosophila males. (Sobels, 1963)
Modification of genetic radiation damage in Drogophila by post-treatment with nltrogen and
fractionation of the dose. (Tates and Sobels, 1981}

Modification of the x-1ay indueed rate of sex-linked Jethals by nittogen post-treatment and
fractionation of the dose in Drosophils melanogaster. (Tates, 1963)

Dose~dependence of radiatlon-induced mutstion rate in Drosophila melanogaster depending on the
stage sensitvity of the iradiated germ cetls, (Traue, 1962)




1161 A study of dose~dependence of radiation-induced mutation rates {n Drosophila melanogaster,
allowing for the degree of maturity of the germ cells, {Traut, 1962}

1152 Dose dependence of the frequency of radiation induced recessive sex-tinked lethals in Drosophila
melanogaster, (Traut, 1963)

1153 Dose-dependence of the frequency of radiation-induced recestive sex-linked lethals tn Diosophila
meln'nggz_am.r, with special consideration of the stage sensitivity of the irradiated germ cells, {Traut, 1863

1164 The reladonship berween dosage and mutation rate in x-radiation of Drosophils zygotes. (Ulrich,
1960)

1156  Parmial imadiation of Drosophila mygotes by x-rays. (Ulrich, 1963}

1187 The correlation of the ratio of lethal to visible mutations with that of whole-body to fractionals
induced by x-rays and chemical mutagens, (Browning and Alvenburg, 1961)

1168 Gonadal meosaicism as a factor in deterrnining the ratic of visible to lethal mutations in Drosophila.
{Browmng and Altenburg, 1961)

1170 Coimpatative mutagenesis of the dumpy locus in Deosophlla melanogaster. I, Mutational mosaieistn
induced without 2pparent breakage by a monofunctions] alkylating agent. (Carlsen and Oseet, 1862)

1171 Somatic mutadoos io the moth E| Ephestia. (Caspad, 1962)

1176  Maationsl response of Habrobracon obeytes in metaphase and prophase to ethyl methanesulfonste
and nitrogen mustard. (Lﬂﬁeckz and Borstel, 1862)

1179 Rates of forward and reverse mutation in Drosophila after exposurs 1o mustapd gas and x-Tays.

(Sobels, 1562)

1215 lmadiation experiments with Tribolium. (Sckoloff, 1961)

1218 Genetic studles of Drosophila srain differences in sensitivity of the testis to the mutagenic action
of x-rays. (Ward et al.. 1962)

1231  Prepupal effects of x-ray-induced, euploid and near-euploid mutants in heterczygous condition in
Drosophila melanogaster, {Baumiller, 1961)

1232  The effects of x-ray induced euploid and near-euplofd mutants in hererozygous condition upon de-
velopmental srager of Drosophila melanogaster. (Baumiller, 1962)

1233 Developmental effects of x-ray induced euploid and near-suplotd mutants in hatemygous condition
in Drosophila melanogamer. 1, Delay in egg hatching and larval delay and death prior to pupation,
(Baumiller, 1963)

1271 The.iofluence of age and mating patterns before and after inadiation on the incidence of induced
mutarions in Drosophila melanogaster. (Lefevre, 1963)

1298 X -ray seraitlvity of spennatogonia and spermatozoa in Drosophila melanogaster. (Yretborn, 1962)

1889  Oxygen dependence of the lethal and mutation rates induced by x-imadiation of Drosophila zygotes
(Wirgler, 1960}

1874 Reactions to x-1ays of 2 normal and a HCN-unsusceprible stock of Drosophila melanogaster.

{Lilers, 1963)

1381 A comparative study between natural lethals and lethals induced by tadiation in populations of
Drosophila willistonl. (Pavan, 1983)

1392 Relative genetlc loads due 10 lethal and detrimentz] genes in irradiated populations of Drosophila
melanogaster. {Chung, 1962)

1397 Persistence of lethals {n irradiated natural populatiogs of Brosophila willistoni, (Marques et al,,

1963)

1401  Heterozygous effects of induced lethal genes oo pre-adult viability in Drosophila mielanogaster and
their persistence {n experimental propulations, (Oshima and Kitagawa, 1961)

1404  Mutational recurrence or genetic compensation of lethals in Drosophila natural and irradiated |
populations? (Reguly and Cordelro, 1963) |

1405 Genetica] affects of radiation: a compatative sudy betwesn natural lezhels aid lethals induced by
radlation in population of Drosophila willistoni. (SEo Paulo, Brazil, Universidade. Fsculdede de |
Fliosofia, Ciencias e Latras, 1563)

1408 Experiments on mutavion processes in populations. {Toropanova, 1062) |

1411-2 The investigation of the genetic structure of populations. {Wallace, 1861, 1963)

1477 Control of iniect populations through genetic manipulations. (LaChance and Knipling, 1962) |




a1

917-a

1B

919

I-A-4 CHROMOSOME APERRATIONS
{BREAKS. CROSSING-OVER. TRANSLOCATIONS. Btc.)

Genetal

Abbadessa, R., Burdick, A.B. THE.EFFECT OF X-IREADIATION ON SOMA TIC CROSSING OVER IN
Drosophiia melanogaster, Genetlcs 48, 10 (1963) 1345-56.

Four different genotypes of D, melanogatter were x-irradiated at 1350 r during the 1st, 2nd, and 3rd lacval
instars. Treatment with x-rays resalted in a 3-fold increase in the frequency of tomatic. ¢roesing aver,

wid d by Incid of abdominal mosaicism, This effect was infiuenced by genotype and the onto-
genetic time at which itradiation occurred. Ho mosaic spots were detected in the wings, even after {rradi-
adon. It is coneluded that if somatic crossing over occurs in the wing snlage, it does so at an extremely
low frequency. (Auth. summary)

Evans, H.]. CHROMOSOME ABERRATIONS INDUCED BY IONIZING RADIATIONS. Int. Rev, Cywml. 18
(1962) 221-808,

Détailed review article concerned with a grear varlety of biologleal material, and divided into sections
dealing with chromosome and chromatid type aberrations; general theory of abemation production; the
exchange hypothesis; chromosome stickiness and sub-chromatid aberrationsy the relation berween aber-
raticn structure and the miratic and melotie cycles; relative radiosensitivity of different organisims, ¢ell
types, and stages i cell development; factors affecting the distribution of abemrations within and between
nuclei and chtomosomes; the relative efficiencies of different ionizing radiationy; the cxygen effect and
the importance of oxidative processes in abemarion production; and other physical and chemical factors
medifying aberration frequencies. Results obtained from studies on {nsects are 21so included. More than

500 references are cited.

Abrzhamon, 5. CHROMOSOME REARRANGEMENTS INDUCED BY X-RAYS IN IMMATURE GERM CELLS
OF Drosophita, Namre, Lond. 181 (1961) 523-4,

Factota influencing the production of chromosome rearrangements by x-rays in early odcytes and odgonia of
Drosophila malanogaster, are investigated, zmongs them anoxia, fractionation of treatments, age of fe-
males at irradistion, etc. ‘The results are dfsoussed. Data on the frequency of detachmenn of artached-X
chromosomes produced by different modes of treatment are wbulated,

Alexacder, M.L. GENETIC RECOVERY MECHANISMS AND FAST NEUTRON TREATMENT OF MATURE
SPERM TREATED IN MALES AND FERTILIZED FEMALES OF D, melanogaster, {Abstr.) Genetics 46,
8 (1961) 845,

Fast neutrona of an average of 2 MeV energles were utilized to test for increases In sensitivity in mature
spertn after femals insemination. Matore males and inseminated females were treated with 900 tads of
neutrons. Males were mated 1o Muller-5 fetnales or bw st femnales and the 1st and 2nd day"s tested
separately. Sex-linked lethale were scored by the Muller-5 method and translocations tested with bw st. —
The results for sex-linked lethals induced in sperm treated in inseminated females were 5, 5% (5/80) for
the 1st day and 8.3% (51/611) for the 2nd. For treated males, the peroentages of lethals were: lst day
5.4% (40/735) and the 2nd day. 8.5% (17/488). — For translocations in the female test, 9.8% (47/479)
were obtained for the 1t day and 8. 5% (59/623) for the 2nd. For treated males, 5,2% (33/6829) were
found for the ist day and 7.8% ({43/552) for the second day. By treating males with 1500 rads of neutrons,
uanslocatlon values of 12, 1% (30/21%) were obseryed for the 1st day and 11. 8% (22/211) for the 2nd day,
Ghi-square values wete not significant for the It aXi 2od day comparisons. — The abrence of significan:
or comistent changes in generic damage 1n the Zad day as compared to the fiest indicates the absence of
tecovery mechanisms aftet neutron treatment. Combined values for both dayt were significantly higher

in the female than in the male tests. This increase in genetic damage after sperm insemination thows
greater chromosome sensftivity to breakage sinee recevery mechanisms were not observed and will not
explain the increase.

Alexander, M.L. DETECTICN AND SEPARATION OF SPONTANEQUS AND INDUCED TRANSLOCA TIONS
IN MATURE AND IMMATURE GERM -CBLLS OF Drogophila. Amer. Nat. 96 (1982) 908-15.

Translocations of spontaneous origin were detected from wnirradiated females in certain strains of D virllis,
Results for the spontaneous translocations were similar in appearance to the expected results if clusters of
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transiocations were recovered frotn itradiated spermarogonia of males. Additional testing was gecessary to
wsparate spontanecus wenslocations originating in females from induced transiocations in males, The
method of separation is also applicable te separation of induced wranslocations of matemal and paremal
origin when inseminated females are irradizeed. Spontaneons translocations in females involved different
chromosomes and therefore. offer an evolutionary source of ge.n.etic varability of manstocations. (NSA 17:
1963, 18138)

Bateman, A.J., Chandley, A.C. AN ANALYSIS OF X-RAY INDUCED NON-DISTUNCTION IN Dresophila.
¢Absr. 5.41) p.69in "Genetes Today. Proceedings of XI International Congress of Genetics, The
Hague, September 1963. Vol.I". Geerts, 5.J., Ed. Oxford, Pergamon Press. 1983. :

It is commos 1o distinguniih between two forms of meictic non-disjunction: at first and secand division re-
pectively. This is a gress simplification. There ate many poss{bie mechaniems reanlting in non-disjuncrion.
Sotne of them are recognisable by thelr genetic effects. An analysls of matroclinous females in Drosophila.
produced by x-rayi, has been made it an attempt to determine which modes of nog-disjunction are, in
fact, aperating in thelr production. Though the tesults are ambignous, some definite conclusions can be
drawn.

Batemzn, A.J., Chandley, A.C. THE EFFECTS OF X-RAYS ON CROSSING-OVER IN Drosophila melano-
gaster. (Abetr.) Heredity 18, 1(1963) 125.

The effect of x-rays in doses from 1000 @ 800G rads on crosing-over between the X-chromosomes of the

on crossing-over in eggs laid during the fitst 5 d after tr_eatm'._ant but produced a strong depression of crossing-
over fromn day 6 onwards, which was maximal on days 7 and B, Analysis of the individual segmenis re-
veaied that the regions most sensitive to this depresion were those furthest from the centromere. The
segments nearest to the centromere actually showed 2 significant increate in crossing-over, with 2 maximum
effect at 4000 rads. (From abstr.)

Belitz, H.J. THE RATES OF TRANSLOCATIONS ANI RECESSIVE LETHALS OF CHROMOSOME IV OF
Drosophila melanogaster AFTER X-RAY TREATMENT. (Absir.) lot. 1. Rad. Biol. 6, 4 (186%) 378,

For the detection of wanslocations Drosophila males, 1-2 d old, of the stock Berlin-wild were irradiated
(100 kV; 1.7 mm Al) and mated each with onte homozygous el ey female, In intervals of 3 d sach male
was repeatedly mated with a fresh virgin female. In this way 5 broods were won. All cl-animals of the
F, were tested with a special stock to prove the translocatlon character. In the broods I-1V (ripe sperms-
spermatocytes) the translocatlon rates increase with dose. They are in a good agreement with dose-effect
curves i ing with an exp of 3/2 dose. The relztive values of the cates of alt dosages in these
broods are: braod I=1.0; II=2.6; II=4.% IV=1.0 showing 2 ciear brood pattem. The corresponding
values for sex~-litiked recessive lethals from experlments with the same wild stock under the same con-

ditions for 3 broods are: heood E=1.0; II=1.3; II=1.1. For the racessive lethals of chromosome 1V we

have found at 3.0 kr: breod Ir 3/917=0.33% 1I: 8/713=1,13%; II: 1/317=0.32%, In both cases the
maximum for recessive lechals Yes in brood H. So the resits show different brood patterns for trans-
locationy and recessive lethals, respectively. In brood ¥ (late spermatogonia during irradiation) in the
translocation experiments the experimental findings ave: 1.5 kr: &/857120,11%; 3.0 kr: 7/7780= 0. (9%
4.5 kr: 8/6425=0,05%; 6.0 kr: 4/4982«0,08%, It is not powsible to construct a dose-effect curve of
the type mentioned above which is in agreement with these values. It seems ble to cx a
dosa-effect curve going throughte point for 1,5 kr.  Then the low mutation rates. at higher doses may be
exptained by garminz] selection. i.e.all chromosome fragments which have not undergone a recombination
ot restitution before the next division are sliminated, Subtraction of the experifentally determined mu-
tation rate from the esimated curve gives a curve for the actios of germinal selection running parallel to
the theoretical dose effect curve in the investigated dose range. Flrst results conceming recessive lethals
of chromosome IV in thit brood show an increass of this type of mutations in late sperrnatogonia (3.0 kz:

2/824=0, 24%; 4.5 kr: 1/236% 0. 44%) indicating that recessive lethals are not affected by this kind of

germing] selecrion, (From abstr.)

Broseead, G.E., Jr., Nicolewi, B., Grell, E.H., Lindsiey, D.L. PRODUCTICN OF ALTERED Y CHEOMO-
SOMES BEARING SPEGIFIC SECTIONS OF THE X CHROMOSOME IN Drosophlla. Genetics 46, 3{1961)
338-44.

A methed for producing marited Y chromosomes by iradiating reeiprocal transloeations between an XY
chromosome and some other element in the genome has been used and a serles of marked T recovered.
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The most useful marken that have been appended to a Y are 85, wt and N*, and ma-1*. In addition to
these Y%, which carry single marker segments, a number of daubly marked Y"s have been constructed.
The current best estimate of the constitutions of the known marked Y chromosomes are tabulated. {Auth,
SUTRMATY)

Brosseau, G.E., Jr. NON RANDOM RECOVERY OF DETACHMENTS FROM AN ATTACHED-X CHROMC -
SOME IN Drosophita. (Abstr.} Genetlcs 46, 8 {1961) £54.

trradiation of females of the constitution y?* su-w? wibb : = /BSY y* with 990 r of x-rays yielded 159 detach-
ments. Of these 57 carried BS, 53 were y#, 32 carrled neither marker and 12 wete sterile or were lost
before testing was completed. The detachments that carried neither marker weee tested further for evi-
dence of involvement of the Y in the exchange and none was found. These are probably autosomal de-
tachments and were not tested further, The remainder of the derachments ware tested to determine the
location of the Y break with respect 1o bb+ and the fertility factors. Complementary detachinents ware
recaverad in very unequal nnmbers. The exchange resulting in a detachment produces an asymmetric

dyad from which the shortest element Is recovered more frequently, This 1 similar to those cases in which
Novitski (1951} found nen tandom disjusction, aod ft is likely that this {s another case of the same pheno-
menog. The coefficlents of non randomness for & classes of detachments are: 0,76, 0.58, ¢.71. Fifty-
three of the 115 breaks or 46.1% wete between the most dista) fertility facror of the arm involved and the X -
derived terminal marker. Acother peak of breakage occurs in the portion of YS thar is hoinologons to

the X. Perhaps most of the exchanges that produce detachments occur in synapsed tomologous regions and
detachments with the Y might be induced crossovers rather than translocations.

Brown, 5.W., Nelwon-Rees, W.A, RADIATION ANALYSIS OF A LECANOID GENETIC SYSTEM. Genetics
46, 8{1961) 983-1007.

In the lecanoid chromosomal system, as exesmplified by the tnealy bug, Planococcus citri (Risse), ofe
chrornosome set becomes heterochromatic during embryogeny of the male and i maintained as such during
development. At spermatogenesis, the first division is equational for both the euchromatic and hetero-
chromatic chromosomes which are segregated from each other in the ssicond; only the euchromatic deriva-
tives form sperm. Schrader and Hughes-Sehrader suggested that the heterochromatic set is genstically
inert and Hughes-Schrader suggested that it is of paternal ofigin. Radiation studies were undertaken to test
the Schradess' hypotheses. After paternal jrradiation, the induced aberrations appear in the hetetochro-
metic set of the male embsyos while they occur in the cuchromatic set after matemal weatment. Hughes-
Schrader's hypothesis of the patsrnal origin of the heterochromatic set is tharefors confirmed. Afrer
matermal treqrment, both sexes diminlsh with increasing dosage bur the results are complicated by the
effect of matemal age on the sequence in which the two sexes of offspring ocour during oviposition (sexual
dichronism) as well as on tatal progeny. (From auth. suminary}.

Chandley, A.C., Bateman, A.J. DOSE~-DEPENDENCE OF X-RAY INDUGED NON-DISJUNGTION IN
Drosophila melanogaster FEMALES. (Abstr, 5.42) p.69 in “Genetics Today, Proceedings of XI Inter-
national Congress of Genetics, The Hague, September 1963. Vol.I". Geers, S.1., Ed. Oxford, Pergamon
Press. 1863.

The frequency of induced non-disjunction in female germ cells has been estimated-on eleven successive
days following irradiation with x-tays. Dosesof 1, 4, B and 5k rad have been used and the resuits {ndi-
cate a non-~linear dosa-dependence both for female (XXY) and male (X0) exceptions. Over the first 6 d,
the frequency appears to increase with the square of the dose. 1In spite of the frequency of male exceptions
being 4-& rimes as great as that of the fémale exceptions, the shapes of the dose-dependence curves. are
closely similar. After day 6, when the female®and male exceptions have equal incidences, the dose-
dependence departs even further from linearity,

Chandta, H.8, CYTOGENETIC STUDIES FOLLOWING HIGH DOSAGE PATERNAL IRRATHA TION IN THE
MEALY BUG, Planococcus citrl (Riso). Thesis. California, Univ., Berkeley, 1962,

Chandra, H.5. CYTOGENETIC STUDIES FOLLOWING HIGH DOSAGE PATERNAL IRRADIATION IN THE
MEALY BUG, Planococcus ciui. 1. CYTCLOGY OF X, EMBRYOS, Chromasoma 14 (1963) 310-29.

In the mealy bug, Planceoccus cltrl, following high dosage paternal irmadiation (§0 000 to 120 600 rep),
the survivors are mastly female (about 30 to 40% of the unimadizted control value) whersas very few
males survive (about 5% of control value). After lower doses of patemal irradtation {P,1.}), however,
few or no females survive while the normal number of males (never less than the corirol value) survive,
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The females developiag after high dosage P.1. are gynogenetic and are triplold or diplold or 3N/2N ot 2N/N
mosaics. The cytology of Xy embryos following 90 000 rep is described in comparison with data from
ernbryos following lower doses (8000 r) of P.I. and unirradiated coatrols, to illusirate the chromosomal
mechanisms leading to the production of gynogeneric females and the probable rezsons for lethality of X,
mates after heavy #,1. It has been shown that triploid females stem from a fusion nucleus of the first and
second polar bodies, Thiy triplold polar nuclens, which normally paricipates in the formation of a poly-
plaid sector in the young embryo, undertakes a successful embryogeny fn many embryos when the zygote
nucleus is unable to do 50 because of the heavily damaged paternzl complement of chtamnosomes. Since
the chromosomes are chatacterized by holokinetic activity, the imradisted patesnal ser marages o divide
with the maresnal complement bur did not aiways segregate as successfully. Restitution divisions of the
zygotic nuclet result in hapleid, hyperbaploid, diploid and polyploid nuclei. Most of the diploid gync-
genetic fernales probably onginate from diploid nucled of zygotic origin shthough it is possible that a few
diploid females snd the 2N/N mosaic famales develop from pelar bodies. (Auth.)

Chandra, H.5. CYTOGENETIC STUDIES FOLLOWING HIGH DOSAGE PATERNAL IRRADIATION IN THE
MEALY BUXG, Planococcus cikri, II. CYTOLOGY OF Xy FEMALES AND THE PROBLEM OF LECANOID SEX
DETERMINATION. Chromosema 14 (1963) 350-44.

When fernales of the mealy bug, Planococcus citri, are mated 1o males previously irradiated with heavy
doses of y-rays (30 000 to 120000 rep) , the progeny is mostly female, These X, females are gynogenetic,
with unbroken chromosomes. Detailed cyrology of 17 such gynogenetic fermales showed triploids, diploids,
and 3N/2N and 2N/N mosaics, Most of the embryos produced by triploid mothers were aneuploid and these
degenerated before gasttulation. Regardless of aneupleidy, maie embryos showed the typical lecanoid
heterochromatization of the patemal set of chromosories. Just prior to degeneration, the suchromaric
chromaosomes in the ansupleid male embryos showed endomirotic splitiing while the heterochromatic did
not, Among the progeny of 3N ¢x 2N o matings, only males with 5 euchromnatic +5 hetetochromatic
chromosomes and femakes with 10 or 15 euchromatic chrormosomes wers found. A search for adults with

§ heterechromatic + 10 euchromatie chromosomes among the progeny of triploid mothers was unsuccessfol.
Chromotornal variables such 23 aneuploidy of the euchromarie set, haploidy and fragmentation are dis-
cussed in relation 1o the problems of heterachromatization of the paternal set and sex determination In this
species. {Auth.)

Chovnick, A., Schalet, A.., Kernaghan, R.P. RECOMBINATION AT THE ROSY LOCUS IN Drasophila
melanogaster, {(Absir,) Genetics 48, B (1981) 858-9.

A sertes of spontaneous and x-ray-induced mutants at thie rosy locos (3-52. 4) were subjected to recombi-
national anaiysis through the use of a crossover-selecror system (Whittinghill 1950). Males from &
balanced stock, In{3)} MRS, M34 ry? Sb/DEd ry* Ubx &', were mated to two series of females: {A)

M34 Dfd ry* + + / + +ry¥ 5bUbX and (B) Middfd ry¥ +4+/ +41yX §b Ubx, Due to homozygous lethality
assoctated with the mathens M34, Dfd, 5b, end Ubx, alt offspring of these crosses die except 1/4 of the
crossovers between M34 and Dfd, 1/4 of the crossovers between 5b and (Jox, and 1/2 of the crossovers
betwesn DFd and 5b. Viable offspring represent only 5% of all zygotes. The remaining 95% die as larvae
or pupae, From a ser of such cromes most adult offipring are phenctyptcally rosy. The sporadic ty * indi-
viduals consistently found in one of the two croges in a ser invarfably carry appropriate markers indicating
their origin a5 vers between jeparzble sites within 4 complex locus. The double mutact fypes, ex-
pexted in the cross that does not yield ry * individuals, have not been distinguished, Three separable stes
within the rosy locus have been established: {(ryl, cy4, ry?, ry®) ~ry¥bofoy?, ry¥, ry"). Ssignificam
failure of recombinadaon has not been observed. Map distances. estimated as 2X (w5 of ry* recombinants)
X 100/ 200X {tctal surviving offspring), range from & high of 0. 005 0 a low of ¢.0004 An improved selective
system with Increased percent killing and some egg mortality has replaced the abdve systemn in current
experiments. — All mutants reported here are noncomplementacy for eye calout and xanthine dehydrogenase
acdvity, Currant data support the existence of a single complementation group.

Crow, I.F., Thomas, C., Sandlet, L. EVIDENCE THAT SEGREGATION-BISTORTION PHENOMENON IN
Drosophila INVOLVES CHROMOSOME BREAKAGE. Proc. nat. Acad. 5o, U.S, 48 {1962) 1307-14,

When distorting males in the segmgatiqn'-dlswrtet (SD) strains of Drosophila were x-irradiated, they pro-
duced a lacger fraction of chromnosomes showing recombination about the SD region than controls. The
SD effect on the homologue was conciuded to be & chromosome break because of the ability to rejoin with
a radiatdon-indsced break. (A 5Tt 1562, 1723¢H) .
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Dubipin, N.P., Kanavets, O,L. FACTORS OF COSMIC FLIGHT AND PREMARY NON-DISJUNCTION OF
CHROMOSOMES. p.350-8 fn FTD-MT-82-78, 0.d. Tranlatios.

The genetic conzequences of non-disjunction of chromosomes are reviewed. Data are presented from an
analyus of non-disjunction of sex chromosomes in female Dm@oghil& subjected 1o space flight. Results are
compared with data on female Brosophila exposed 10 x-radiation of to the conditions encountered during
space flight with the exception of radlation exposre, Space flight caused more primary non-dfsjunctions,
and the genstic effects were svident for longer pariods of time than elther of the other conditions tested.
(MSA 17:1883, 35283)

Pabergd, A.C., Indd, B.H. CHROMOSOME BREAKS BY ALPHA PARTICLES. Drosophita Inf. Sery,
35 {1961y T9-BO,

Frye, 5.H. CONCERNING THE X-RAY DOSE-FREQUENCY RELATION FOR MINUTE CHROMOSOME
CHANGES IN THE YELLOW REGION IN Drosophila melanog {Abstr.} Generes 47, B (1962) 953,

Totals of yellow mutanm, x-ray-induced in y* scute-8 chromosomes of marure and nearly mature sperm
ejaculaved 0-2 and 2-4 d after imadiatlon}, were found to exhibit approximarely a lnear dose-frequency
relation. The presence of absence {inactivation) of matkers ctosely linked to yeltow was determined by
genetic analyses of 38% of the 558 yellows that were able to breed and were fransmirced, Intergenic or
“breakage® yellows accounted for $6-98% of the transmintibie yellows and these were roughty classified into

“only minute™ and "grom” chromésome changes. — The induced frequencies of "only minutes™ varled sig-
nificantly below linearity with dose, whereas thote of "gros changes* varied significantly above linearity,
Hence, the linear dose-frequency relaton of total yellow mutants is complex and consistsof at least three
presumptive components: aublinear, linear, and suprzlinear. Dose frequencies of the “oaly minntes™ did
naot disagres significantly with that expected were they proportional to the 0. 8 dose power, However, dose
frequencies of towl minutes sccorded tatisfactorily with the theoretical expectstion of linearity 1f the
total minutes lacluded those grow yellows "capped™ by a tannl d autosomal end piece and other
slmultaneous gross and minute yellow changer Jost by aneucentricity. Availability of a more accurate
eriterion of minute versus gross than the determination of which side of bb* the right-hand break lay on
wauld bave yielded more homogeneous classes and sharper dose-frequency relations. The dose-frequency
eriterion is more Iikely to be rneaningful where heterogeneitdes, such as germ cell treated, structure of
the mutants, and others are minimal,

Frye, S.H. A STUDY OF MINUTE STRUGTURAL CHANGES OF GHROMOSOMES IN Drosophila. Diss.
Abstr. 24, 1(1863) 443-4.

The problem of minute chromosame change was reinvestigated by studying the frequency-dose relation of
changes of the yellow locis in seute~8 chromoromes of mature and neatly mature sperm (ajaculated from
0-2 and 2-4 d after irradiation) in relation to 4 x-ray doser. The frequencies at which 607 exceptional
yellow females occurred in relation to x-ray dose czn be rspresented by a linear equation. Geseric analy-
sis In opder to detetmine the prasence or "absence™ (inactivation) of markers closely linked to the yellow
locns wers conducted on 95% of &1 yellows able to breed and be wansmitted, After saalysis and subjection
to vatious structural and/or phenotypie eriteria, the yellows were clasified into 2 categories, Extragenic
or breakage yellows accounted for 66-98%; presumptive intragenic or non-breakage yellows fot 4-2%. It
was deduced from the frequency-dose curves that many of the two breaks, produced close together, were
produced in the course of a single ionizing particle, whereas many of the two (or more) breaks, produced
far apart, in the course of 2 separats fonfzing particles. Two serlous toutees of heterogeneity are discussed:
changes of semsitivity wirhin short periods duting specmatogenests, and structural heterogeneity of the most
common groups clamified as “minute™ chaoges. The lingar retation found between yellow mutants of all
classes taken togethes and x-rey dose {3 complex in its defails, This complexity is discussed further.

Goldwchmidr, E,, Barak, B., Bemstein, N., Falk, R, THE RESTITUTION OF RADIATION INDUCED
BREAKS IN STRUCTURAL HETEROZYGOTES OF Dmughi.la. {Abarr, 3.49) p.72 [n "Genetice Today.
Proceedings of XT Intemationa] Congress of Genetics, The Hague, Seprember 1863, Vol.I". Geests,
§.1., Ed. Oxford, Pergamon Press, 1963,

Males of D. melapogastar carrying the Cy (11 L) inversion and their structuzally homozygoss brothars were
given an x-ray dose of 5600 1. The salivary giands were scanned in larval offspring of both groups of
males, and all breaks induced in eschromatie sections of the endre chromosome set were Iocated. The
tate of induced abercations was higher in the Fy produced by Gy fathers, The hatchability of eggs fertilized
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by imradiated males of both groups was studied in order to compare the brood patterns amd the overall rates
of "dominant lethals” induced during the premelotic stages up to the first mefotic anapbase. It has been
suggested that the loop configuratien in the heterozygous bivalent facilitates non-homologous contact and
thus promotes aboormal restitetion, A more comprehensive hypothesis proposes that eack of two perfectly
synapsed homologues peovides a ®splint® for the normal restitution of its partner, Hence asynapsis pet se
will interfere with the normal repair of breaks. On this assumption the sttuctural heterozygosity of one
bivalent, promoting dsynapsis in non-t logous elements, may be respoasible for the increased production

of abnormal restitutions In the entire chromosome set.

Gottlieb, F.1., THE CONTROL OF BRISTLE PATTERN BY HAIRY -WING IN Drong@!a melﬂgaater.
Diss. Abstr, 24, 3 {1863) 941

An analysis of the conwol of developmental pattetns exercised by the mutant gene Heiry-wing 49c was
undertaken. This geae, in addition to caustng the formation of chaetae on the wing veins, contrels the
formatlon of extra macro-and microchaetae on the therax. In homozygous condition it causes the thorax

to be disproporticnately wider at the level of the dorsocentral region and controls the formaticn of numerous
extra mictochaetae in the dorsocentrzl region. The number of rows of actrostichal chaetae is greatly
increased and nutnerous extta macrochaetae are present. The hetetozygote does not show this disproportion-
ate increase in width and, while it has an increase in the number of achrostichal rows. does not show any
significant increase in miczochaets density in the dorsocentral region, and passesses fewer extra macro-
chaetae than the hamozygote. By means of genetic mosaics, produced by inducing somatle crossing-over
in heterozygous larvae with x-irmadiation, a developmentz] analysis of the differences in differentiation in
the tissues of the Hairy-wing homozygous genotypes were performed, X-irradiation causes Hairy-wing
heterozygotes 10 express themselves in 2 homozygouslike fastiton,

Gretl, E.H. THE DOSE EFFECT OF ma-1+ and ’q: ON XANTHINE DEHYDROGENASE ACTIVITY IN
Drosophila melanogaster. Z. Vererblehre 93 (1962) 371-7 .

Two loci, ma-1* and ry*, necessary for xanthine dehydrogenase sctivity were studied for dosage effects
tilizing deficiencies and duplications induced for this purpose, Rather than asume that the known ma-1
and ry mutations are deficient for all gene activity, true chromosomal deficiencies were produced by x-
freadiation. Comparisons of 1, 2 and 3 doses of ma-1* in the female or 1 and 2 doses in the male indicate
that there is no increate in specific enzyme activity with dose. On the otter hand, comparisons of 1, 2 and
3 doses of ry* in the male and female reveal an [ncrease (n enzyme activity that {s roughly proportional
to dose, Since dosage of iyt is limiting, whereas that of ma-1* is not, the final concentration of xanthine
dehydrogenase iy shown to depend on the number of doses of iy, 1yt The implications of these findings with
respect 10 the hypothesis of dosage compensation and to the mecharism of control of enzyme and protein
contcentration are discussed.

Hannah-Alava, A. MUTATION RATES AT SPECIFIC AUTOS0MAL LOCI IN DIFFERENT SPECIES OF
Drasophila. Six-months report, due April 30, 1863. TID-1897%, Turku, Finland. Univ. 9p.

Preliminary results of genetic smdies on D. melanogaster are presented. Analysis of data on 48 maies
misted singly, sequentially, and daily after the 7ih day, or umtil the male died, for 24 d after treatment
with 3000 r x-radiation, indicated thar induced crossoveny ocenrred in oae brood as preudoclusters, and
that clusters beginning the 12th or 13th day afrer Liradilatfon and initlal mating may continue for & number
of broods, (NSA 17:1963, 28509}

Herskowitz, I.H., Schalet, A., Reuter, M.D.V, INDUCED CHANGES IN FEMALE GERM CELLS OF
Drosophila. VIII. EXCHANGES INDUCED IN INFFERENT X CHROMOSOME HBGIONS AFTER X-RAYING
OGCYTES AND OUGONIA. Genetlcs 47{1962) 1663-78.

Following exposute of germ cells of female D, melanogaster eithet to 3000 to 4000 1 ot W no dose of x-
rays, induced exchanges involving proxitmal or distal regions of the X chromosome were detected in Fy.
The results support the view that X-ray-induced recessive lethal mutants in odcytes typically arise as the
result of events which involve only a single strand of a tetrad.

Henkowitz, I.H., Norton, I.L. ARFANGEMENT OF CHREOMOSOMES IN MA TURE S5PERM. (1)
Drosophita Inform, Sery, 37 (1963) 88-9.

Recessive lethals from 18 MeV electtons ate diswributed among the sperm of different mates according to
Poisson expectation, even though some lethals are due ko position effects following chromosomal re-
arrangement. It i3 pointed out that the usual recessive lethal stodies are not tikely to fumish readily
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critical evidence on the potitioning of sperm chromosomes. A study of II-TH reciprocal transiocations
was performed. using 1500 r x-rays. Speom samples from different single ejacnlates were exarmined,
Subject 10 the comectness of the authors® premise restricting the joining of ends produced by x-ray
breakages to those located closely, the results do not Indi that the &l in tie different sperm
are arranged in an other-than-random fasbion.

Hershowits, I.H., Lacy, Mother Stanislaus, Bawmiller, R.C. ARRANMGEMENT OF CHROMOS(MES TN
MATURE SFERM. (2) Dwosophila Inform. Serv, :31(1963) 89,

Assuming (1) that proximity of broken ends derived from x-1ay tracks of lonization favours cross-union.
and (2) that & bfas which cccurs in orientation of chromoromes at meiois also remlts in an orientation
bias in the mature sperm, only males were ut{lized whose sperm chromosomss were all similarly blased
in orientation at meiosis, and males whose spesm chromosomies are not biased in such a way, The re-
sults indicate, however, that the amangement of ovetlapping chromosomes in the spartn head is not ap~
preciably influenced by any otientation which chroinosotnes may have had duting meiosis,

Herskowits, I.H. SPONTANEOUS AND RADIATION MUTAGENESIS AND MUTABILITY IN Drosophila.
{Absu. B1F206) p.50 in "Research and Development in Progress. Biology and Medicine. Issue No.1".
TID-4200, Division of Technical Information, AEC. July 18963.

The broad purpose of the proposed programme is to leam more about the phenatypic effects of mutations
and the factors involved in the production of chromosomal breakage, chromosomal rearrangement, 2nd point
mutation ccouring sponta ly and induced by radiatioos in a given cell type, including different stages
in its differentiation, and in several cell types, Attempts will be made to construct stocks containing
balznced lethals which when mated together result in the death of all progeny durdng the egg mage. unless
zon-disjunction or teverse mutation occun. H such stocks can be constructed, they will be ussd 1o study
spontaneous ard x-ray-induced non-disjnnction and reverse mutation of recessive lethals. Varous
mutational events will be studied, following x-ray or no x-ray treatment of daveloping. eggs, when the
adenine avaflable it or Iz not restricted in the dier of larvae auxotrophic for adenine, Using a dier
restricted in adenine, the effects of adding other purines or adenosine to the dier will be studied upon the
spontaneows and/or X-ray-induced mutation rate. Sewveral experiments are planned to study the effect of
penicillin on x-ray-induced mutations of varicus kinds,

Hughes-Schrader, 5., Schtader, F. THE KINETOCHORE OF THE HEMIPTERA, Chromosoma 12 (1981)
327-50.

Ta induce chror breakage, adult males and nymphs of Buschisms servus, E. tristiomus, and Solubea
pugnax were irradiated with 100 10 750 1 doses of x-rays. The diffuse gature of the kinetochors was
demonstrated by the ability of chromosame fragments 1o perpetuste thernselves mitotieally through many
cell generations of spermatogonia. Free kagments, when not immobilized by the effects of radiaton, sre
also capable of meiotic mitosis. A holokinetic, rather than a telomeric, nature was thus demonstrated
fot the tneiotic restriction of kinetochore acdvity to chromosome ends, norrmal for Heteroptera and certain
other Hemiptera. Simple fragmentation as a factor in the evolution of compound- sex chromosomes was
supported by the observation that fragments of the X chromolome co-orient with the Y in a typleal touch-
and-go patring. (NSA 16: 1962, 10404)

Ives, P.T., Fink, G.R. COMPARISON OF TRANSLOCA TION AND CROSSOVER CHROMOSOMES
PRODUCED BY y-IRRADIATION OF Drowphils MALES. (Abstr. Generies 47., 8{1962) 943,

Translocations {Ts) of chromasomes 2 and 3 wete de{',ved frorn dayy 5 and 6 sperm of Oregon-R/rucuca
males and crossovers from days § and 10 sperm, using'an exhanstive nlating schedule at 25*C after two

kr, Tests showed homozygous lethality in 84 of 102 Ts and in 24 of 105 non~T second chrommomes als
derived from days & and & sperm. The estimated lethality due to a T is 0, 35 of a lexhal for each of its
two chromosomes, with 2,7 T Iethals to one noa-T lethal per chromosome, In contrast 11 of 141 cross-
over chromosomes appearing in males and ten of 172 non-ctossover sibling third ehromosomes from days

9 and 10 sperm were recessive lathals, the difference in these two frequencies being nonslgnificant (P=0.6).
The lower lethality in ciossovers versus  Tsandthe absence of 2 comparable increase in proportion of lethals
in erossover chromoomes support ¢ the views that induced cromovers and Ts are genetically different at their
exchange sites (Patterson and Steoe 1934) and that if both tesult from indueed chromosome breskage then
lethality arises not from this breakage but probably from a position effect of genes not themselves affected
by the irradiation. (Barlier comparable studies were rendered unctitical by the later discovery of widely
divergent induced muration frequencies at different spermatogenic stages,} A difference betwsen inducad
male and normal female crossingover is still apparent in their very differeat propotionate chromwm&l
distributions. 261
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Kunze-Muehl, E, UNTERSUCHUNGEN UBER DIE VERTEILUNG DER BRUGHSTFLLEN NATURLICHER UND
STRAHLENINDUZIERTER CHROMOSOMENDISLOK A TIONEN BEI Droooghila subobscura COLE. ({Studies on
the distribution of breskage sites of natural and radiation-induced chremosome disloeations in Drosophila
subchscura Coll.) Chromesoma 2{1961) 286-30%, (In German)

Cytologic analysiy of radic-induced distacations was studied in salivary gland chromosomes of the F, larvae
produced by mating irradiated male flies with normal females, The males, 10-d-old individuals of the
Kisnacht strain, were irradiated with 5000 r. Examination of the salivary glands of 646 F, larvas revealed
a total of 74 translocations and 20 inversions in 92 larvae. On the hasis of previous studies, dislocations
cotresponded to 234 breakage points. The percentage of dislocations In the sperm (14.24+1,37%) was
lower than that obtained in previous experiments on other Drosophila species, at the same 1adlation doze.
The distribution of the 234 radio-induced and 152 natural breakages was considered on a statistical basis,
and the resuits discussed critically. On the basis of small chromosome segments, 2 autosomes were found
to show a significant deviation from randotn distribution,

Leigh, B. THE INDUCTION OF X0 MALES, BY IRRADHATION OF Drosophila melanogaster MALES.
(Abstr. 5.29) p.88-8in “Genetcs Today. Procesdings of XI Intetnational Congress of Genetics, The
Hague, September 1663. Vol. I, Geens, S.]., Bd. Oxford, Pergamon Press. 1863,

It has been found that, after the imradiation of adult males, there is & difference in the sperm samples which
show the highest frequencies of lethals and transtocations, and tiose which show the highest frequency of
XO majes. A set of experiments were carried out o investigate this discrepancy, Twenty-four-hour old
tnales, of the genetic constiwtion X®2yB; sc' Y, were reated with doses from 0-3080 1. A brood pattesmn
of five 2-d broods was used, with 6 females per male perbrood, The F, was scored for XO mates, non-
disjunction females, and sex ratlo. The highest frequency of XO males was found in sperm sampled on the
7-8th days after irradiation, presamably corresponding to young spermatocytes, and this was not accompanied
by any comparable inicrease in the number of non~disjunction females. From the structure of the ring-X

it is gxpected that most breaks will result in loss of the chromosome. This is supported by the fact that

the. same dose of irradiation produces mors XO males from the ring-X than from a rod-X. The dose effect
curve for the production of X0 males 15 a straight line, one-hit event, A comparison of this dose effect
curve with that of the change in sex ratlo gives further evidence that X0 males are mainly produced by

los of the X chrommome. A hypothesis to explain the different peaks for the 2 types of breakage-involving
effects, XO males and manslocations, 1s discussed,

Lindsley, D.L. GENERAL SURVEY OF GENETIC EFFECTS OF CHROMOSOMAL ABERRATIONS. p.213-8%
in "Report of a Conference on Radiation-induced Chromosonte Abertations held {n San Juan, Puerto Rico,
16-18 Movernber 1861%. Wolff, 5. Ed New York, Columbia University Press. 1963.

Genetic effects of radiation on mature Drosophila sperm are dis d. Itis luded that single breaks
that accur too far from another break to interact with it, if they occur, do 0ot remain open, do mot form
dominant lethals, and thus by o process of elimination must restitute. When there are two broken strands
within & site, three types of intrabrachial rearrangement ate possible: (1) they may reunite 1o form a
chromosomte unchanged except for mutational scars, {2) they can rejoin to produce an zcentric ring and a
rod daficient for tbe region included in the ring, or {8) they may rejoin to form an inversion. Interbrachial
rearrangements and the situation where, within a site, there are two differeat arms are also considered,

Two such breaks may restitute, they may rejoin to produce a dicentric and an acentric, or they may form
reciprocal manslocations. Tramlocations between the X chromosome and the autosomes aze used to illustrate
how the genetic effects of aberrations may affect the validity of scoring procedures, (NSA 17:1963, 25016)

Lining, K.G. CAN Drosophila SPERMATUZOA BE USED IN STUDIES OF RECOVERY PROCESSES ?
1. cell. comp., Physiol. Suppl. 1 58 (1981} 197-201. Symposium on "Recovery of Cells from Injury™
Gatlinburg, Tennessee, 3-6 Aprl]l 1961,

Data are presented on the x-irradiation of sperm in pure Oy, air,’ of in nittogen mustard, followed by
mating within the first 24 b, Data on the effects of dose fracrionation on’the {nduction of point mutations
and chromosome breaks are also Included, The results cannot be interpreved as proving the sccumence of
& recovery procem in sparm irradiated in a stage supposedly rather well supplied with oxygen. The peed
for deallng with well-defined cell stages is fieavily stressed by the author, in view of the otherwise Inevi-
table heterogeneity in results.
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McCarthy, 1.C.. Nafel, H. A TEST FOR X-RAY INDUCED TRANSLOCATIONS IN SPERMA TOGONIA OF
Drosophila melanogaster, Genet. Res, 4 (1963} 486-6.

The frequency of genetically detgctable translocations was determined in spermatozor, spermatocytas, and
eatly and late spermatogenis. In {rradiated male D. melanogaster. The males ware exposed to 3000 ¢ of
x-radiation and mated to 2 types of tester females. Results are presented in tabular form. (NSA 1B: 1964,
8158)

Matnx, F. STRAHLENINDUZIERTE UND NATORLICHE CHROMOSOMENDISLOKATIONEN BE] Drosophila
sibobscura, (Radistion-induced and natural chromosoms dislocations in Drosephila mbobscura. )

p.567-73 in 52 Ramegna Intemazionale Eletronica ¢ Nucleare. Atti del Congresso Scientifico. Sezione
Nucleatre. 16-20 Glugno 1958. Vol.I". Rome, Palazzo del Congresd-E.U.R. (In German)

A preliminary report on investigations of radiation-induced and natural chromosome dislocadons in

hita subobrcura ts presented. A localization of 1562 breaks of the namral inversions shows that the
disribution of the broken places over the chromosomes does not follow a probability distibution. The in-
versions and translocations cawsed by x-radiaton show the same dismibution.

Maiox, F., Doschek, E. CROSSING-OVER IN IRRADIATED FEMALES AND MALES OF Megdselia
(PHORIDAE) . (Abstr.7. 29) p,127 in "Genetics Today, Procesdings: of XI International Congress of
Genetics, The Hague, September 1963. Vol,I”, Geerts, $.]., Ed, Oxford, Pergamon Presi. 1963.

Megaseliz scalards has b an i ing ohject for genetic studies in many respects. A new type of
sex determination wan discovered in this fy md teported on recently. Grosting-over ocours also in males.
The crosting-over values are comiderably reduced in males. The differing rates of this reduction depend on
the localization of a given Zone In the chromotome. Crosing-over values Increase gfter imadistion of the
pupae to a certain extent. This increase again differs for particular chromosomal zones in female and in
male. Established on these results a rew theory of crassing-over conld be considered.

Manoa, G.K., Mazumnder, 5. THE GRASSHOFPPER X-CHROMOSOME AS AN INDICATOR FOR X-RAY
INDUCED CHROMOSOME BREAKAGE. Proc. Calcutta Zaol, Soc. 15, % (1882) 103-10.

X-ray induced X-chromosome breakage at the diplotene stage in the grawhopper, Gesonula puncrifrons

bas been studiedd, The breaksges of the X-clmomowomes have been clasified ax =ciromatid”, ~ehromo-
wome” and "mixed” type breakages and theit ftequeney distributions have been reconded at 80 r 160 r,

and at 240 r of x-rays. The frequency of bteaks is directly proportonal to the dosage wsed. The radiation
breaky of the X~-chromosomes are not st random, and regional localizations of the breaks have been ob-
sarved not only in G. punctifrons but alzo in 2 other spacies of different genera. A difference in the fre-
quency of breakages at 4 given dose among the different specles has also been observed. ‘Our data show
that the frequeacy of radiition induced X-chromosomne breakages {s much higher than that of die autosomes.
(Auth.)

Nakanishi, Y.H. PHASE CINEMATOGRAPHY STUDIES ON THE EFFECTS OF RADIATION AND CHEMI-
CALS ON THE CELL AND THE CHROMOSOMES. 1. TYPES OF X-RAY-INDUCED CHROMOSCOME
ABNORMALITIES IN GRASSHOPPER SPERMATOCYTES, WITH A NOTE ON THE NORMAL COURSE OF
THE FIRST DAVISION AS CONTROL. ]. Fac. Scf. Hokkaido Univ., Ser. ¥i. Zool. 14 (1868) 83-81,

Nakanishi, Y.H., Makino, 5. PHASE CINEMATOGRAPHY STUDIES ON THE EFFECTS OF RADIA TION
AND CHEMICALS ON THE CELL AND THE CHROMOSOMES. Il. FORMATION OF ANUCLEAR BUDS,
CONTINUATION OF CHROMOSOME STICKINBES AND FORMA TION OF AN ACCESSORY NUCLEUS IN
GRASSHOPPER SPERMATOCYTES POLLOWING X-IRRADIATION. Tex. Rep. Biol. Med. 18 (1960) 86-74,

Nelson, D.J., Blaylock, B.G. THE PRELIMINARY INVESTIGATION OF SALIVARY GLAND CHROMO-
SOMES OF Chironomus tentans FABR, FROM THE CLINCH RIVER. p.347-72 in “Radicecology.
Proceedings of 1st Natiopal Symposiutn on Radioecology, Colorado State University, Fort Collins, 14-15
S$eptember 1961". New York, Reinhold Publshing Corp. 1963.

Some of the Chironotmus tentass Fabr, larvae collected from White Oak Creek and the Clinch River heve
umusoal forked preanal gills. A substequent cytogenetic study showed the salivary gland chromdsomes of the
C. rentans propuiation contain what appears to be a reladvely high frequency of chromosotnal abertations,
23 {ndfvidusls in a samplte of about 300 were found which had 3 chromosomes each instead of the usnal 4.
These populations from areas contaminated with radicactive waste effluents have oot been compared with
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othet local populations not exposed to these effluents. The radiztion from radionuclides sorbed on the
tiver and creek bottom sediments is 20 1o 1000 times that of natural background. The larvae ate 2150 ex-
posed to a heterogensous mixture. of chemicals in the effluent reicased 1o the environment. The muugenic
sffect of chemicals i1 erratic when compated with the effect of ionizing radiption, (Auth. summary).

Nelson-Rees, W.A. THE EFFECTS OF RADIATION DAMAGED HETEROCHROMA TIC CHROMOSOMES ON
MALE FERTILITY IN THE MEALY BUG, Planococcus citri (Rosti), Genedes 47, 8(1962) 661-83,

The chromossmes contributed by the father to the zygote of male mealy bugs become hetercchromatic at
late blastula. This complement does not {tself form gametes, However, the present resulm indicate &
decided influence of this set on fertility of the male and can no longer be conzidered genetically inert,
Following high dosage y-irradistion of fathers, a certain bulk of heterochromatin (based on linest measure-
ments of the holokinetic entities), no matter how deranged, must be present for the survival of the sons,
and a presumably less affected set must be present for the sons to be ferdle 1o any extent. With lncrease
in dosage. there Is a quantitative reduction of fertility of the sons based o the production of fewer normal
functioning sperms. This is due 10 a gradual onset of derangements in spermiogenesis at all doses, but an
increased total effect with increase in dosage. (Autk.)

Novitski, E. CHROMOSOME BREAKAGE IN INVERSION HETEROZYGOTES. Amer. Nat, 85, 883 (1981}
25¢-1,

Note follows up some opinions expressed by the author and taken up by Bernstein and Goldschmidt (ibid 83).
After some comments, Novitaki describes an experiment in which Drowophils melagogaster females, hetero-
zygoun for the inversion rougheat (Genstics 31: 1948, 508),, wete x-rayed with 1800 r. Mazle progeny were
examined for loms of the position effect, Of some 32 000 progeny checked, ¢ cases of reversion were found
which appeared, after extensive {nvestigation, o be precise reinversions, genetically indistinguishable
from 2 normal chromosome. '

Novitski, E. THE REGULAR REINVERSION OF THE ROUGGHEST® INVERSION. Genetics 48(1981) T11-7.

Females hetetozygous for the roughest inversion were x-rayed, and their progeny examined for reversions
of the pbenotype. . 5i% were found which, by both genetic tests and eytological examination, appeared to
be precite reinversions of the roughentd inversion. It is suggested that the inversion loop formed in the
heterogygote facilitates breakage and reuaion in the vicinity of the break points of the original inversion.
{Auth. summarty)

Noviwski, E., Hanks, G.D. ANALYSIS OF IRRADIATED Drossphils POPULATIONS FOR MEIOTIC DRIVE.
Nawte, Lond. 190 {1961) 889-80.
{rradiated populadons of Drosophila were analysed for the exi of chromr oralleles represanted

in the gametes of a heterozygote with a frequency greater than the ekpected 50%, Such phenomena have
besn referred to as cases of melatic drive when the bass fs found in some aberration of meios{s, Chroma-
somes were tested that had received light doses of radiarion =ach generation for about 200 generations.
The genetic tests consisted of back-crossing heterozygotes for chromosomes derived from the irradiatsd
poputations and for stock chromasomes camying mutant genes to the mutant stock in order to detect any
deviation in the progeny from the expected 50% of each type. Of 1654 tests there were 2 instances in
which the eliromosomes derived from the irradiated population were recovered in significantly more than
1/2 the progeny, aud where this deviatlon petsisted aftar repested testing. (NSA 15:1961, 23317)

X-RAYS IN MALES OF Drosophila melencgaster, At Acead. Naz. Lincel Memorie Classe di scienze
fisiche & marematiche 34 (1968) 685-95. (In Itallan)

Otivieri, A., Olivier, G, DOSE-EFFECT RELATION IN THE INDUCTION OF CRO?ING-OVER WITH

Mates, -24 h old, betetozygote fn the 2n0d chromosome for b en vg bw, wers exposed 10 X-ray dosas of
500, 1000, 2500, and 4000 r. They wete bred with b ¢n vg bw femnates, and the crass-oven found in the
descendants of the Tth to the 21st day after irradiation were determined. Reauits are tabutared and their
stgnificance discussed in detail,

Olivieri, A., Olivier, G. INDUCTION OF CROSSING-OVER IN Drosophila melanogaster MALES WITH
VARIOUS DOSES AND FRACTIONATED DOSES OF X-RAYS. Atd Ass. genet, ital, 8(1963) 181-93.
(Is Italtan).




Stdies on the induction of crosing-over in male D. melanogaster chromosomes, following exposure to
various dose ates and frectionated dosss of x~rays showed the exirtence of a stage of greatest sensldvity
during spermatogenesis. A significant dacreass of induced crosdlng=over in the centromeric tegfon was
observed after exposare w fractionated doses, The possibie refation between radio-induced crosing-over
and chromosome breaks ix discussed. (NSA 171963, 28708)

Olivieri, G., Olivier, A. INDUGED CROSSING-OVER IN MALES OF D. melacogaster. (Abmr.) Int. J.
Rad. Blol. §, 4 (1963) 382-3,

Two main hypotheses have been put. forward 1o explain the appearance of “clusters” of cromovers in some
male offspting, following radiation. Cluster induction was measured in males irradisted with different and
fractionated doses in order to obtain some indications of cluster origin. If clusters are produced by a single
gondal croming-over cluster size should nox be affected, which it would be if produced by many crosings-
over induced in equally semitive eclls. I the time during which the cells are senuitive is shorter than

the interval between different treatments, the single dose-effects thould not sum up. A pilot experiment
was therefore petformed in which males hererczygous b co vg, 0-24 h old, were irradieted with 500 z,
4000 r and 4000 r delivered in 10 h by 500 r doses {180 kV, 6 mA, 3 mm Al, 300 r/min). The males
were mated with 2 femnsles each, on 1, 3, 6, 9, 12, 15, 18, 24, 30 and 38 day after irradiation, In the
following experimental resuits “cluster” is defined as & group of evenn — ocowrring in a single individual =
lying outside & Poiason distribution. These events are the induced cromings-over thatcan be refetred to the
same male according to the number and type of crossovers found in it otfspring after restoration of fertility
(in owr case after the 12th day from imadiationy. In the sample of 81 males imadiated with 500 r there
wetrs 1o clusters in the offspring of 17 mates, which produced cr whose frequency-dismribution was
of the Poimon type; In the sample of 83 males irradiated with 4000 r, clusters appeared in some of the

46 males which produced cromsoven. Even with fractionated treatments clusten have been obtained, but
in this cate the distribution {s more in agréement with the Polsonian type. Moreover, in thess two last
weatments, the numbe: of males producing cromovers was lower than expected. It thus appears that during
spermatogenesis cells show a "sensitive stage™ for induced crosdng-ovet, In comequence of the synchro-
nism of maturation, there could be at the 1ame moment several ceils in that stage; but, on the other hand,
it may be that none of these cells is present in some males at the moment of frradiation. This could show
up by giving a high dose of radiation, even in fractionsted weatment, if the "semsitive stage™ s longsr
than the interval between the different fractions. A low dose, on the contrary, should not induce a suf-
ficient number of brea kages 1o ssmitive celis to produce enough crossings-over to form a cluster, (From
abser, )

Oster, 1.1., Balaban, G. CYTOLOGICAL DEMONSTRATIONS OF INDUCED BREAKAGE IN SOMATIC
CHROMOSOMES OF Drosophila, (Abstr.) Gesnetics 47, 8 (1963) 8745,

X-mayed and chemical mutagen-treated larvae of Drosophila have been shown to exhibit an increase iz
prelmaginal mortality and a decrease in the life-span of the surviving adults. This phenomencn, essentially
akin to the premature ageing observed in irradiated mamimals, has been shown by weveral genetic tests to
be based on chtomosomal losa (Oster 1959 Muller and Ostertag 1959) ~One of these involved the use of
males consining a ring-shaped X-chromosome. Since ring chromosomes are more ptone to loss following
breakage than normally-constituted chromosomes, males hendzygous for the former sre more susceptible

o mutagen-lnduced life-shortening. — Direct cytological observation of this damage would offer additionat
coafirmation for om interpretation based on the breeding results and a simple method for testing other
agents s possible mutagem. — By utilining a combination of techniques recently introduced by E.B. Lewis
(Drosophila Inform, Serv., 34) for demonstrating the mitotic chromesomes of Drasophils larval ganglia

and 8 lactic-acetic ofcain-fast green stain developedpby Rudkin and Kameer (unpublished) we have been
able to obtaln preparations with 15-20 figures per ganglion fn which the full complement of chromosomes
cin be cleasly analysed (Oster and Balaban, Drosophils Inform, Serv., 37). ~ Preliminary ohyervations
have yislded rosults completely in sgresment with the gesetlo tests, i.e., the relatively high mscepti-
bility to low following inadistion of dng-shaped chromosotnes as svidenced by their breakage and frequent
involvement in anaphass bridges. Such effects can also be chsetved following exposure 1o relatively low
doses of x-rays, — Also this method has been succenfully applied to the somatic chromosomes of the
bousefly.

Ourex, i.1., Pooley, E., Schwarz, R. SPONTANEQUS AND INDUCED NON-DISTUNCTION IN Drosophila
Ielanogaster. Genetica ® 83p. (quoted as “in prens™ in 1963) .
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Omer, 1.1, Pavley, B. THE EFFECT OF ACCESSORY CONDITIONS ON X-RAY INDUCED NON-
DISTUNCTION IN Drosophila. Genetica? 10p. (quoted as in press™ in 1963),

Ostemag, W, THE GENETIC BASIS OF SOMATIC DAMAGE PRODUCED BY RADIA TION IN THIRD INSTAR
LARVAE OF Drosphils melanogaster. Diss. Abatr. 22, 5(1961) 135646,

Somatic damage to larvae can be attributed tolossof ot ¥ia the breakage-fusion-bridge-loss
process. Females have a higher radioresistance than males through all dosage ranges tested, the differential
sensitivity being expressed throughout the subsequent life of the flies until death of the whole lrradiated
generation. (Note higher radiosensitivity with heterozygous deficiency {n one of the second chromosomes,
‘The radfosennitivity of the autoromes it roughily twice that of the X chromcsomes. The presence of a ring-
¥ in females heterozygous for it and for a deleted rod, or in males, leads to a higher radiosensitivity than
in fljes having a normal rod-X in place of the ring. The effect of post-treatment with N, increases the
differential rensitivity to a level 33% higher than lo the ittadiated but non-traated larvae. A simple model
is developed explaining the action of radiation in producing somtic damage all through the life of the fiy
(unpublished mathematcal model), The present results leave no major tole for the cytoplasm or other
non-chrémosotnal componeats in the causation of somadic radiation darnage in Drosophila Iarvae. Genetic
effects other than breaksge by radiation could at most play a minor role in the effects described.

Puro, J.A. THE BROOD PATTERN OF X-RAY INDUCED GROSSING-OVERS IN Drosophila melanogaster
MALES. (Abstr.5.40} p.68 in “"Genstics Today, Proceedings of XI Intemational Congress of Genetics,
the Hague, September 1963. Vol.1". Geers, §.J.. Ed. Oxford, Pergamon Press. 1863.

The pauern of induced erossing-overs in D, melanogaster males was swudied using & hybrid stock of 12
recessive markers in the third-chromosome. Adult males, after treatment with 3000 r x-rays, were mated
singly and sequentially (at 2- or 3- d intervals for the first three broods and daily from the 7th to the 24th
d} ta females of an appropriate genotype for detecting crossovers. Fertllity and fecundity of the weated
males, after decreasing 1o the lowest level on 4 8, had a marked recovery on day 10 followed by a small
depression on days 11 and 12: no differences between the experimentals 2nd controls were found for any
of the rest of the broods, The number of tested F; offspring totalled 51 964 from ¢6 treated and 25778 from
11 control males, With rare exceptions, proven crossovers wers fint detected on the 9th d but the highest

incidence was on the 10th d after treatment. Clusters of crosovers, imany of which continued in several

broods, began on the 11th or 12thd. The evidence from the continuing crossaver-clusters substantistes the
hypothesis proposed by the author (1962) from clusiers of recessive third -chromosome lethals, that the
treated predefinitive gonia — on an average 5 in oumber per masle, basing the estimation upon the size

of clusters — are responsible for the recovery of sperm. production to the conuol level by the 12th d. Further-
mere it appears that the high incidence of cromovers, on the 10th 4, is the result of induction of crosovers

n definitive {1econdary) gonmia.

Ray-Chaudhurl, §.P. INDUCTION OF CHROMOSOME ABERRATIONS IN THE SPERMA TOCYTES OF
GRASSHOPPERS. Mucleus 4, 1 (1961) 47-66,

X—uy-lnduoed abnormalil:les in metiphase and anaphase cells are deseribed for melotic cells of male

ppers (G la punetiftons) . Independ from doke-rate but a dependence on the wavelength
wn ohserved. Different frradiating temperatuees (4°C and 37 °C) had no effect. An anempt was made 10
compare aberrations produced by x-rays with those from absorbed PH, A seties of experiments are mentioned
in which dicentric bridges are used as an index of radiation damage. to chromosomay (pre-treatizent with
sodium azide, versene (ethylenediaminetetraacetic acid), and cysteamine)).

Rasmuson, M. UNBQUAL CROSSING -OVER IN THE BAR REGION OF Dmto@ié melanogaster; INFLUENCE
OF TEMPERATURE, X-RAYS AND EDTA, Hereditas 47, 2 (1961) 357-78.

Unequal croming-over in the Bar segiment of D. melanogaster, giving rise to reverted B+ and BB, were uted
in a study of induced crossing-over 1o reveal the possible presence of clusters, High remperature {31° G for
48 hy, x-tays (4000 r aod 2600 r), and EDTA (a chelating ageat known to deptive the organisms of calclum)
were uted a1 enhancing treatments. Frequeaey of croming-over Lo the region f -cat was registered and
compared to the frequency of unequal crossing-over in the Bar segment. High tempetature and the higher
x-ray dose were found to be effective in raising the frequency of cromover. The lower x-ray duse was
without effect and the EDTA treatment was dubious but seemed t enhance the frequency to a small extent
in the later broods. Since a significant increase in crosing-over frequency has been observad withow the
simultanecus pressnce of clusters, it is lofetred that induction of gonial crossing-over with subsequent
multiplication of the crossover products is not the cause of the enhancing effect of the weatments. The
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aphancing effeet can be tupposed to work divectly on the recombination process during pre-medotic inter-
phase or earliest leptotene, 5-10 d before the delivery of the eggs. This probmbly holds botk for high
temperature and the effective x-ry dose. Whether the EDTA effect is exerted in the same manner and
at the same time cannot be decided until the treatment becomes more exactly Hme-limited and
quantitative.

skvhagen. R, THE RELATIONSHIP RETWEEN TYFE OF ABERRATION AND SENSITIVITY PATTERN IN
RRADIATED Drosophila melanogaster MALES, Hereditas 47 (1961) 190-6,

Differences between sensitlviry pattems for various types of induced genetic damages wers compared and
found to reflect the relationship berween the different mechanisms at wotk in producing damages and the
cell stage treated. It was concluded that there exisu noz only a marked difference in sensitivity to irradi-
ation between varions stages of specmatogenssis in Drosophila, hut also a difference in sensitivity according
¢ which type of sberration is studied. It is also obvious that the changes in sensitivity are dalimited to
very short intervals during specmatogenesis.  (NSA 18:1962, 17488)

Senglin, A. EFFECTS OF X-RAYS ON SALIVARY-GLAND CHROMOSOMES DURING EARLY STAGES OF

'DEVELOPMENT. Nuclsus 1(1958) 162-72.

Embryos of Drosophila melanogastez (4-6, 10-12, and 16-18 k old), larvas (22-24, 58-80 h old) and
older Jrd-instar latvae warme frradiated with ~8500 r x-rays. Chromosomes from the salivary gland, mid-
gut, and Malpighiantubule cells were examined in aceto-orcein or in aceto-carmine smeqr preparations
made from old 3nd-instar larvae and pre~pupae. In salivary-gland chromosome preparations from larvae
irtadiated at the age of 4-6, 10-12. 18-18, and 22-24 h soime structural abnormalities {"partial rearrange-
meats™ of Slizynski) were observed, They could be regarded as parrial {nversions, transtocarions and de-
ficlencies. The nature of thess rearrangements is discussed.

Slizynsks, H. ORIGIN OF REPEATS IN Drosophile CHROMOSOMES. Geuet, Res, 4 (1963) 164-7.

Rp, a type of duplication where & segment of one chromatid {s inserted nest to its homologons segmant i
the wister chromatid, are induced by x~-rays at a vety low frequency and tome chamical mutagens ace
capable of inducing Rp" with a high frequency. Atizmpts were made to deduce the mechanism respoaible
for the origin of Rp"s from a cytological study of different types of Rp and theit relative frequenciet, based
on X-ray apd formaldehyde-induced Rp's {n D. melanogastar, Pour types of Rp were found during cytologieal
analysis of the effects of formaldehyde food. and all can be explained by a mechanistn which requires two
breaks in a still undivided chromosomne; after spliting of the chromosome, these breaks result in two pains
of isochrornatid breaks. Depending on the type and the number of new rejotnings, different types of Rp

are formed. All of them are aceompanied by the same complementary deficlencies (Dfy. In order to
result in & Rp with complementary Df, the breaks have to fulfil special conditions. A proposed model

for the origin of rspeats suggests that these may arise most readily from chromosome hreaks which remain
latent (poteatial) until separation into sister chromatids. Thix i3 in excellent agreement with the fact that
formeldehyde, which produces mainly potential breaks, yields a uigh frequency of Rp's, while x-rays yleld
very few. (From NSA 18:1864. 11728)

Sokoloff, A. STUDIES ON FACTORS AFFECTING CROSSING OVER IN Tribolium castanewst, Tribollum
Ioform. Bull. 6 (1963) 57-80.

In one series of experiments 14 males and 8 females {genatically Be 8/+) wers exposed to 3210 r of x-ays
(1070 &/ min through & 1 mm Al filter). The irradiated beetles were mated to & nomber of 4/s besrles
correspanding to the numbes in the comrols, and gheir progeny reared in the same incubstor a3 the controls,
Irradiadion results in & mathed drop in productivity, especially in females. The frequency of crossing over
for imadiated females is comparable to that obtained for the controls. On the other hand, Chi xuare

tesis for bomogeneity for other tests suggest that the increase in croising over in the males as a tesnlt of
irradiation is real. With irradiation, crossing over i3 increased in frequency in the mazle but not affected

in the female. It {s modified by age, but probably only in the male.

Suianglo, V.A. RADIOSENSITIVITY TO GERTAIN BREAKAGE ABERRATIONS DURING SPERMA TOGENESIS
IN Drosophita melanogaster. Drosophiia Inf, Sery. A5(1961) 96-8,
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Tikhomirova, M.M, AFTER-EFFECT OF ROENTGEN RAYS UPON PRIMARY NON-DISJUNCTION OF X~
CHROMOSOMES. p, 198-202 in "Pervichnje Mekhanizen¥ Biologicheskogo Delstviya Ioaiziruywshchikh
Izluchenif™. Motcow, Publishing House of the Academy of Sciences, 1983, (In Ruxslon).

The guestion of whether the radiation effect is confined only to the recorded genetic effect observed under
ordinary conditlons or whether there zrise in the cells potential changes revezled only upan additional
treatment is dis 1. The freq y of primary non-disjuncrion of X-chromosomes was followed up for
Drosophila irradiated with 3000 r and subsequently exposed fo +27 °C durlng 8 h after various thme intervals,
It i concluded that the phenomenon of radiation after-effect upon the disjunction of chromosomes doesy
exist, (Auth.)

Traut, H. ON THE IDENTIFICATION OF RADIA TION INDUCED DELETIONS OF THE X-CHROMOSOMES
OF D. melanogaster. Drosophila Inforan. Serv. 34 (1960) 108,

Traut, H. THE LINEAR DOSE-DEPENDENCE OF RADIA TION-INDUCED TRANSLOCATION FREQUENCY IN
Drosophdls melanogaster AT RELATIVELY LOW X-RADIATION DOSES, Int, I, Rad, Biol. 7, 4 (1863)
401-3,

Sperm stored in females, which can be considered the most homogeneous germ-cell stage available in
Drosophila, were irradiated with 150 KV x-rays. at 500 r/min. The statistical test based on weighted
regression analysis shows no indjcation for deparure from linearity for the dose-range from 0-0.5 ke
{P=0.70), while there iz a high degree of significance for the Unear tarm (P> 100). The experimental
polnts can be fitted by the equation y=0.071+1.16 x (y = translocation frequency in percentage, x
xaxponure inkek  Remults of work wsing y-and neutron radiation are idered; it appears that in the low
dose-range, neutrons are tnuch more efficient In the production of two-break chromosome aberzations
then x- and y-tays.

Uchida, 1.A, THE EFFECT OF MATERNAL AGE AND RADIATION ON THE RATE OF NON-DISJUNCTION
IN Drosophila melanogestar, Canad, J. Genet. Cytol. 4, 4 {1862) 402-8.

Virgin femates were aged from 1-29 ¢ before exposure to 1650 r of y radiavion. Yellow body (y) was used
as the non-disjunctfon marker on the X chromosome. There was a 7-fold increase in the frequency of
exceptional flies among the progeny of lrradiated females compared with the controls. There is no evi-
dence of an increased rate of non-disjuncrion with aging in the absence of radiation. In the irradiated
series thore 13 8 positive correlation between the rare of non-disjuaction and matemal age. (Auth.)

Wallace, B, ON RELATIVE VIABILITY AND REPLACEMENT. Proc, nat. Acad. S¢i., Wash. 50 (1963)
514-24,

A type of replacement exists that could seriomly alter the cutcome of studies on the viability of {rradiated
X chramosomes. Conditions under which the replatement conld occur were defined, amd a search was
made for this kind of replacement by comparing the sumber of Drosophila melanogaster of varlous gena-
types emerging in comparzble Iethal and nonlethal cultures. Approximatety 5000 control and irradiared
X-chromosomes were tested. Levels of radiavion used wees 500, 1000, and 2000 r of x~rays. A total of
77 lethals were recovered among irradiated cultures, for which 77 non-lethals were chosen for comparative
analysis. It was found that hetesozygous females carrying an irradiated chromosome do not possess 3 unique
replacement ability., Lethal heterozygotes have somewhat irnpaired viabilitles, but there is no evidence
in this data that replacement of the sort that causes spurious ratios oceurs in the tests involving the X-
chromotome, Evaluations are made of suggestions on experimental data interpretations. (NSA 17:1963,
46601) %

Warters, M. X-AUTOSOMAL TRANSLOCATIONS OF Droiophils melsnogaster. {Abstr. B1A341) p.31
in “Research and Development in Progress. Bivlogy and Medicine, Imue No,1", TID-4200, Division of
Technical Information, AEC. July 1963,

‘Franslocation studies on Drosophils melanogaster have thown that a high degree of sterility can be ex-
pected in the male If the X-chromosome ivinvolved in the translocation. The investgation underway

was designed to determine the amount of sterllity 1o be expectad and, if possible, the factors responsfble,
A special procedure had to be designed which would permit the recovery of the induced translocations
through the Fy females of imadiated parenws rather than through the F; males which is the standard method,
The new :scgmque proved very effective in recovering borh male sterlis and male lethal classes of X-
autosomal wanslocations which otherwise would have been lost through the haploid male. A sample of
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180 X-autosomal transiocations has been obtained of which 78 are T(X; ) 1 88 T(X;8) % and 38 T(X;2;3) 's.
Of the: first two classes approximately 19% of the males fail to sarvive and 75% of the viable males are
sterile,  Cytological studies are now under way to determine whether & correlation can be found between

the break-points on the chromosomes and sterility. Evidence from some studies would lead to the hypothesis
that any interruption in the contisiuity of the X~chromosome would tead 1o steritity. This has not bean con-
firmed by the analysis of half of the sample of translocations.

Whintinghill, M., Davis, D.G. INCREASED RECOMBINATION FROM FEMALE Drosophila iRRADIATED
AS LARVAE WITHOUT OOCYTES. Genetics, 46 (1961) 357-60,

Different x-ray doses to Iate 3rd Instar larvae of Drosophila produced elevated frequeactes of crassovers
only from eggs 1aid in the 1st week of the fmagoes. 3 broods from B-to 21-d-old adults were homogeneous
among control and 3 {rradiation dowage groups. Comparison of non- Jver and ¢ frequenci
showed no evidence of radioresistant cells among the otigonla present in x-rayed larvae. Higher crossover
and lower non-crossover vatues were found fn the 14-to 21-d brood rather than in the earliest brood of the
controls, This respanse of Drosophila and the lack of such response of Habrobracon to irtadiation are dis-
cussed. (Auth.)

Whittinghill, M., Allen, A.C, UNCHANGED RECOVERY OF CROSSOVERS AFTER X-IRRADIATION OF
PUPAL Habrobzacon., Genetics _4_6.\ 8 (1981) 581-4,

To find whether recombination could be incteased in H. juglandis by heavier irradiation than is oecessary
in Drosophila and to concentrate on gonial cells as “targets®, white pupae were given 1000 r, 2500 ¢, or
4000 r, and the resulting adult females wers placed as virgine with fresh hosts evary 2nd day for § wansfers
or more. Festility of control, 1000 r, and 2500 r categaries was high, and it was reduced only in the 40001
females. Cromover values in the black-leman-canteloup-honey regions showed no significant change with
teatment, or with age or between individual familier. The lack of radforesponse and the lack of age
changes are perhaps caused by the lack of somatic pairing of chromosornes in the Hyinenoptera. (Auth.}

Wolff, 8. CHROMOSOME BREAKAGE AND REJOINING IN IRRADIA TED SPERM OF Drosophile. (Abstr.)
Genetics 44, 4 (1859) 545.

Wolif, 5. CHROMOSOME SPLITTING AS REVEALED BY GOMBINED X-tAY AND LABELING EXPERIMENTS,
(Absr, B1A1001) p.60 in "Research acd Development in Progress. Biology and Medicine. Issus No., 2%,
TID-4201, Division of Technical Information, AEC. Nov. 1983,

Cells were either labelled by a short treatment with H¥~thymidine and then x-rayed, or x-1ayed and subn
sequently labelled. Cells were sampled ac they reached metaphase at successively later rimes and scored
far the type (chromosome of chromatid) of aberration preseht and whether labelled. The fact that the
chromosome reacts as thongh double in the very early part of DNA rynthesis even though the majority of
the BNA {s not added to the chromesome unil Eater suggests that the protein maijety rather than the nucleic
acid couttibutes to the linear continuity. Experiments in which attempts bad been made to label the
chromosamal protein during duplication were unsuccessful because labeltied amino acids are incorporated
into nuclear proteins throughout interphase, making it impossible to distingnish those cetis fn which the
protein was doubled,

Wolff, 8, THEORETICAL XINETICS FOR TWC=HIT CHROMOSOME EXCHANGES. (Abstr, BIA1N0Z)
Pp.60~1 in "Research and Development in Progress. Blology and Medicine. Issue No.2". TID-4201,
Diviglon of Technical Information, ARG, Nov.t 1983.

Expressions for the yield of two-hit exchanges have been derived. The theoretically expected vilues from
these give very good fits to existing Tradescantia, Drosophila, and human chromosome dats without
necesiltating the interposition of extranecus factors to account for the shape of the curves,

Zimmering, §. GENETIC EVIDENCE OF X-RAY-INDUCED EXCHANGES OCCURRING AT A FOUR-
STRAND STAGE IN Drosophila SPERMATOCYTES. J. Hered, 53 (1962) 254-6,

Evidence ia p d that x-ray-induced exchanges between X snd Y chromosomes oceour at a 4-strand
stage in spermatocytes D. mel evid ists of the recovery of certain exceptional

female progeny thet received both of their X chromosomes from the irradiated male parent, one of thess
being a crossover and the other a noo-cromover chromosome,
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Zimmeting, X., Wu, C.K. RADIATION INDUCED X-¥ EXCHANGE AND NONDISJUNGTION IN
SPERMATOCYTES OF THE IMMATURE TESTIS OF Drosophila. Genetics 48 (1963) 1619-23.

The x-iradiation response of pimary spermatocytes of the Immature testis of D. melanogaster was lnvesti-
gated employing a genetic scheme which made possible an immediately classifiable distincrion in the off-
spring between nondisjuncrion of X and Y, and exchange between X and ¥ in the treated male. [N5A

18: 1963, 5047)
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Terrestrial and fresh-water ecology — radiation effects on Chironomus tentans. {Anerbach, 1963y
Radiation effects on biota. {Morton, 1981)

Radiation effects on biota = estimated radiation dose received by Diptera with life stages in bottom
sediments, (Mocton, 1962)

Radioisoropes and the genetic mechanism: cytology and genetics of divalent metals in nuclei and
chromosomes, (Seeffensen and LaChance, 1980)

C ytogenetic studies of x-ray and ingested P22 {nduced sex-linked recessive lethals in Drasophita
melangsane:. (Walen, 19462)

Ionizing radiations and the induction of chromosome mutations in the germ cells. {Ray-Chaudburi,
1961)

The effects of radiations on the genetic sysems of organisms in relatlon to their physiviogical and
biochernical systema. (Alexander, 1961)

The induction of mutations in spermatocytes of Drosophila melanogaster with x-rays. (Chandley,
1962) .

Developmental -genetic study of the effect of x-tay irradiation in Drasophila virilis and Bufo
yalliceps. (Clayton, 1961)

Genetle and direct effects of gamma radiation on Drosophita. (Ives, 1985)

The role of recovery mechanism and axygen effects upon changes in radiation sensitivity in sperm
weated o mature nales and fertilized females of Drosophila. (Alexander, 1982)

X -ray induced sex-linked recessive lethals and visibles in Sciara (i.e. Bradysia) coprophila.
(Crouse, 1961)

Structure of *yellow™ mutations induced by x-rays of scute? chromosomes of different garm cells
in Drosophila melanagaster. (Frye, 1961},

Cytological effects of x-rays in relation 1o dose-rate in Drosophila melanogaster. (Gumion, 1362)
The correlation between radiation-~induced imale sterility and reciprocal translecation in Drosophila,
(Lindsley etal., 1962)

Radiation and mutation rate, (Stem. 1963)

Studies of mutation and of recombination in the same chromosomes of irradiated female Drosaphila
melanogaster, (Whittinghill, 1963)

The immediate cytological effects of lonizing radiations, (Carlson, 1958)

Mutagecic sensitivity of sperm, spermatids, spermatocytes, and spermatogonia in Drosophila
melanogaster.  {Chandley and Bateman, 1861)

Effects of x-ray irradiation in Drosophila virllis at different stages of spermatogenesis, (Clayton,
1962)

4 cytogenetlc study of the effects of x-imradiation on Aedes aegypti. (Rai, 1963)

The relation between the rate of induced translocations and treated cell stages ix males of Drosaphita
nelanogaster, {Sdvhagen, 1960}

The relation between X-1ay sensitiviry and stages of developtment of treated cefls in spermato- and
spermiogenesis of Drosophila melanog + (Sivhagen, 1981)

Cell stages and differential sensitivity 10 irradiation in males of Drosophilaynelanogaster.
{Sivhagen, 1983)

Radiosensitivity during spermatogenesia in Drosophila melanogacter, (Strangio, 1962)

The effect of asynapsis on mutability in the temtis of Drosophila. {Thompsos, 1061)

Asynapsis and mutability in Deosophila melanog + (Thompson, 1862)

Synaptie modification of dominant lethal frequencies after ireadiation of the Drosophils testis,
{Thompeon, 1962)

Biological damage in the mature spertn of Drosophila virllis in oxygen and nitrogen with different
dase {ntensities of garnma rays, {Alexander and Bergendahl, 1962)

Radiation sensidvity fu sperm teeated in males and inseminated females of Drosophita with x-rays
in nitrogen and alr. (Alexander and Bergendahl, 1962)
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1058  Nimogen-treatment effscts on reamangetnent-icduction pattéms in Drosophils melanogaster.
(Falk, 1961/2)

1083 AET and MEA as protection against eadiation induced chromosomal aberrations in Diosophila.
(Mittler, 1963)

1087  Differential yields of mutations from the fitst and second matings after irradiation of matute spexm
in Drosophila melanogester. (Mosige, 1963)

1083  Phase clnematography studies on the effects of radiation on the cell, with special regard to the
behaviour of the chromosomes in graahopper spermatocytes in response to x- and beta-imadiations.
{Nakanishi et 31,, 1961)

1098 The mutaticmal spectum with speclal reference to the induction of mosatcs, (Oster, 1.1}

1099 Modification of genetic damage produced by ionizing radiation. (Oster, 1963)

1100 M odification of genetic damage produced by fonfzing radiation. (Oster, 1963)

1113 Protectlve action of Verseae against radiation damage to grashopper chromosomes. (Ray-Chaudhuri
and Saha, 19§0)

1114 GCymeantine protection of grasshopper chromosomes from x-ray-induced abemations under aetobic
and anaerobic canditions. (Ray-Chaudbur et al.. 1962)

1116 The genetlcal respoma of radiation spermatozos o different types of radiation treatment. (Redds,
1563)

1321 The frequency of XO males and indnced autosomal erosovers after trradiation of Drosophila melanc-
gaster males in afr of commercial nitrogen. (Sdvhagen, 1961)

1122 The effect of OXygen concentration on the frequency of induced XO males and son-disjunction

females after irradiation of Drosophils males. {Sivhagen, 1961}

1150  Dose-dependence of mdiation-induced mutation rate in Drosophils melanogaster depending on the
stage senstivity of the {readiarted germ cells, {Traut, 1982)

1151 A study of dose-dapendence of radiation-indoced mutation rates in Drosophila melanogaster,
allewing for the degree of maturty of the germ cells. (Traut, 1952)

1152  Doase dependence of the fiequency of radiation induced recessive sex-linked lethals in Drosophits
melanogastes. {Traut, 1863)

1152  The influence of oxygen on the frequency of radiation-induced chromosome abesrations in ofcytes
of Drosophtls melanogaster. (Witd and Traut, 1961)

1163 The effect of rokntgen rays and of high temperature upon the crossing over process, {Zakharov and
Inge-Vechtomoy, 1963)

1173 Cytogenedc investigations on the nature of dominant lethaly induced in melotic odeytes by gamma
radiation and alkylating agents, (LaChance and Rlemasnn, 1963)

1328 A quactitative stdy of Lifetlme xickness and mortality and progeny effects resulting from expasure
o penetrating iradiadon. (Gowen and Stadier, 1962)

1342  X-ray-indueed muorationy in Anopheles maculipennis, (Frizei and Jolly, 1961)

1353-a The genetic basls of sotnatle damage produced by radiation in third instar larvae of Drosophila
melanogaster, 1. Death before muvuerity, (Ostertag, 1863)

1388 Chromosomal abervations in a4 natural populadon of Chironomus tentans exposed to chronic low-
level environmental radiation, (Blaylock, 1963)

1393 Chromosomal polymnorphism decrease due to y radiation on natural populations of Drosophila willi-
stoni, {Cordelre, 1961)

I-A=-8 MITOTIC AND MEIOTIC STAGE SENSITIVITY
General

Carlson, J.G. THE IMMEDIATE CTYTOLOGICAL EFFECTS OF TONIZING RADIATIONS. Bios 28, 3 (1953)
108-~17.

"Immediate” effects appear as chromoome “stickiness™, mitotic inhibitlon, chromosome abemation, and
cell death. Neuroblast (grasshopper) appear particularly resistant to immediate lethal effects. The degree
of stickiness appeats to depend on the mitotic stage of the cell at ircadistion, and on the dose given. The
eacller the stage, the smatler the required dose. Mitosia in the neurcblast is bighly sensitive to even very
tow doses. Irradlation-induced mirotic retardation 1z considered 10 be 2 temporary effect, from which the
cells recover completaly. Chromosome aberrations (singls breaks, iaversions, and translocations) and the
ability of a cell to survive ioniging radiations are discussed.

Carlton, J.G. THE GRASSHOPPER NEUROBLAST CULTURE TECHNIQUE AND ITS VALUE IN RADIO-
BIOLOGICAL STUDIES,. Ann, N.Y. Acad. Sal., Wash. 95, 2 (1961) 932-40.

27
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Review article, Since Chortophaga virdifasclats De Geer has no diapause it iv a particularty convenient
gramhopper. Interest has been centred an newrobiast mitosis and on the effects of different kinds of radiation
on mnitosis and on the structure and behaviour of varlous parts of the dividing cell. The technique described
can be adapted to different kinds of radlaton. In x- and y-tiy experiments the cells may be Lrradiated
within the intact egg chorion and made into a hanging-drop preparstion a selected interval of time later,
ot they way be irradiated in a hanging drop, For a-particles it ts necessary to subktitute thin mica for

the caver glass. For B-radiadion the embryo is oriented with the ventral side downward against & rubber
hydrochloride membrane forming the bottom of a small dish cottaining culture medium and treated by
inserting a P* Bakelite plague beneath it. After ircad{ation the embryo is mounted In a hanging-drop for
observation. For ultraviolet radiation a guartz cover is substtuted for the glass cover, and the neurcblases
on one side of the mid-ventral line of thé embryo are shielded with film or black paper 1o serve as controls.
The advantages and shortcomings of the method are described, also the effects of ionizing and ultraviolet
radiations. 26 refetences,

Whiting, A.R. CONTRASTS IN RADILA TION-INDIJCED MUTATION RATES AT DIFFERENT MEIOTIC
STAGES. p.183-35 in *Strablenwirkong und Milieu (Radiacion Effect and Milieu), Internarionales
Radioblologisches Symposium in Mantreux vom 28. Mai bis 3. Juni 1961". Fritz-Niggi, H., Ed. Minchen,
Urban and Schwatzenberg, 1862,

Review article. Results obtained with Drosophila, mouse and Habrobracon are emphasized, with refesence
made to relevant data on Mormoniella, Apis, Sciara and Bombyx. As the basix for comparison between
stages and species, radiation~induced dominant lethal rates are used, whea available. The article 1s
broadly divided into tections on spetimatogenesis, and odgenesis, with some mention of the oxygen effect
in & brief paragraph at the end. Close on 80 references are glven, ragging from 1932 to 1961,

AGenepa, D.A,, Beasroscxufi, M. X . ._Ho'rexm{a, H.A. BOIHHKHOBEHHE MYTALWH B
HEOGBAYYEHHBIX XPOMOCOMAX AHNEKIETOY, ONAOAOTBOPEHHBX OBNYYEHHEI -
MY MYXCKHMHK FAMETAMH. PaauoGwonores 1,1 (1861) 123-7.

Abeleva, E.A.. Bel'gmrskil. M.L., Potekhina, N.A. OCCURRENCE OF MUTATIONS IN NONIRRADIATED
CHROMOSOMES OF OVICELLS FERTILIZED BY IRRADIATED MALE GAMETES. Radiobiclopy 1. 1 (1981)
373-86. JPRS- 10170, 18 Sept. 1861. Transiation from Radiobiologiya 1, 1{1961) 123-7,

Mutations In the chromosomes of non-irradiated ova of Drosophila fertilized with male gametes in not=
irradiated chromosomes suggest & possible prolonged preservation and transmission of energy from one
stricture to another. The effect i not peculiar to the patticular structure of the chromosome whete such
mutations occur. Contisty to observations on irradiased chromosomes, the effect (which had been subjected
to 2000 r, at 336-384 r/min x«rays) is greater when sperm rather than spermatids have been imadiated.

The general affect of radiztion (sum of mutation frequencies in irradiated and ron-imadiated chromosomes)
it the same for irradfation of sperm ot spermatid,

Abeleva, E.A,, Potekhina, N.A. THE RADIATION SENSITIVITY OF YARIOUS STAGES OF SPERMATO-
GENESIS IN Diosophila melanogaster. (Abstr.} Soviet Blee Mainland China Tech, J., Ser. VI Blo=5ci.
61-11 145, 28 {1963) no.p. {With English summaty}

The frequeney of dominant lethals on repeated irradiation of Drosophila sperm and spermatids was studied
o elucidate the revessibility of physiological damage and the mutagenic effects of repeated low dose
radiztion. Male F, hybrids of Algerian and Etebro sixains (24 h old) received (1) 2400 r in cne dose ar
3%809 ratl 1/2 h Intervals, and (2) 400 r and 1200 r in & single dose or 3% 400 t at 3 h intervals, In (1},
since no difference was discemed between single and repeated doses, the int#xlose interval was increased
to 3 b and the doses were changed to 1200 r maximum and 400 ¢ minimum. As anticipated, repeated
radiation did not affect the frequency of dominant fethals in tbe sperm. In spermatids the rate fell by
4.55%, suggesting recovery of the damaged chromosomes. The absence of effect after repeated radiation
is not considered a decisive refutation of Russell®s hypathesis, A iinear relationship between dose and the
frequency of dominant lethals is shown to exist up to 1000 £, and the similarity in the frequency pattern of
dominant and recessive lethals 15 pointed ocut. The spermatid-spertn tutation rate ratio Increases with
dose reduction, changing from 3:4 at 1000 rto 4: 5at 400 r and 10 5 at 20 r.  Small doses exert, there-
fore, a large effect on spermatids, These effects are discussed fn relation to man and the langth of the
varjous siages of spermatogenesis. The danger of damage during very short, but highly radiosensitive
stages s emphasized. There are 2 tables. (Auth.)
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Baldwin, W.F. LATENT RADIATION DAMAGE AND SYNCHRONCUS CELL DIVISION IN THE EPIDERMIS
OF AN INSECT. II. SPONTANEOUS REVERSAL OF BFFECTS LEADING TO DELAY DURING MITOSIS,
Rad, Res. 14 (1961) 426-31.

Moulting in the insect Rhodaius, order Hemiptera, {s initlated by a single meal of blood. After the meal,
and In response to a stretching stimulus from the abdomen, neurosscretory cells of the insect brain produce
& secretion that activates the thoracic gland, which produces the moulting hormone, Whole-body iradi-
ation was found to delay initlation of division in nymphs. Exposutes of 9000 1 from a 2-MeY x-ray machine
were given. Results of srdies on 4th-stage nymphs irradiated aver the abdomen only indicate the spontane-
ous reversal of & part of the latent radiation damage. Reaction mechanisms Involved are discussed,

Baldwin, W.F. NON-REPAIRABLE AND REPAIRABLE SOMATIC EFFECTS OF IRRADIATION IN INSECTS,
P.7 in "Radization Biclogy in Canada 1962-63%, GRB-1128, AECL-1701, Atomic Energy of Canada Ltd.,
Chalk River, Ount. Feb. 1963, &0p.

To determine the precise relationship between the delayed expression of radiation injury and the time of
onset of post-lmadiation cell divisions, the effects of ircadiation ot the epidermal cetls of the blaod-sucking
insect Rbodnius are being studied. Cell dividon in the epidermis underlying the outer cuticle of this insect
oceuts oniy at 5 d after feeding on bleod and the divisions are sssentially synchronous throughout the whole
epidermal layer. Thus it is possible to irvadlate in the non-dividing state and then force the cell divistons
to occur at any desired time after the exposure by allowing the insect to feed. (From auth,)

Borstel, R.C, von. THE GENETIC BASIS FOR X-RADIA TION-INDUCED MITOTIC INHIBITION.
(Abstr. 21) Rad, Res. 14 (1961) 43,

In Drosophila, most of the etnbryonic deaths from x-irtadiation of the sperm occur during the first few
mitotic divisions after meiosis, An ensjly recognizable syndrome follows: Numetous {usually B to 16, al-
thaugh the ranges are from 3 to about 100) polypleid nuclei are found throughout the egg. Many of the
muclet appear to be lylng In spindles with chromesomes disoriented, It has been shown that this type of
dezth cannot be accounted for by loss of chromosomes, inactvation of nucteoli, not by loss of chromosome
pars. The author believes that chromosomal bridges, detived either by radiation or generically, act not
thtough eventual loss of essential genes by bridge-breakage, but by drastic slowing of the cate of mitosts.
Unfertilized Drosophila eggs will not proceed in development as far as eggs ferrtized with imsdiated sperm.
This mitigates against the possibility that eggs fertilized by irradiated sperm are behaving ke unfertlized
eggs. (From abstr,)

Borstel, R.C. von, STAGE SENSITIVITY TO X-RADIATION DURING MEIOSIS AND MITOSIS IN THE EGG
OF THE WASP Habrobracon. (Abstr, B1A996)  p.59-50 in “"Research and Development in Progress.
Blology and Medicine, Issie No.2%. TED-4201, Division of Technical Information, AEC, Nov, 1983,

A dose of 500  was chasen since it approximates the 50% hatchability dose of eggs in the 1st mefotic meta~-
phase In the female. Eggs older than 1 mir from oviposttion were discarded, To slow down the rate of
ouclear division the embryos were kept at 20°C uotl irradiated. Conuol embryos were fixed in cold
Kahle's fixative and stained to parmit accutate cytological staging. Each embryo was imed to within

1 min, Data were collected for metaphase I of meiosiz, anaphase I through anaphase II of melosis, post-
anaphase I and pronucteus, prophase I of mitosls, metaphase 1 of mitosts, and later stages,

Bomstel, R, C. von., Amand, W.St, STAGE SENSITIVITY TO X-RADIATION DURING MEIOSIS AND
MITOSIS IN THE EGGS OF THE WASP Habwobracon.  p, 87-100 in "Repair from Genetic Radiation”.
Sobels, P.H., Ed. Oxford, Pergaman Press. 1983.

After reviewing reported radiation effects on (pre-ovipasition) eggs the anthors deseribe radistion effects of
a dose of 500 r administered post-oviposition. Problems related to stage sensitivity during meiosis and
during karyokinesis are discussed, alsa geneically non-transmissible damage and a "auclesr re-zctivation™
effect, demanstrated with ulteaviolet radiaticn, Five types of nuclesr damage can be distinguished {I-death
after one or several nuciear divislons; IT and {11 - death after numerous nucleardivisions; IV-desth and
pyknosis goon after irradiztion; V-dominant lethality expressed in eggs after imadiation In the gonial stage}.
The syndromes and probable basis for such damages are discussed.

Carlson, J.G.  STUDIES OF EARLY EFFECTS OF RADIATION ON CHROMOSOMES AND MITOSIS.
(Absu, B1A274) p-30-1 in "Research and Development in Progress. Biology and Medicine. Issue No.1®.
TID-4200, Division of Technical Information, AEC, July 1883,
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The proposed study will conalst of thres main projects: Electron microscepe studies of the early morpho-
togical sffects of x~rays on the internal structure of the chromosome. Grasshopper neurablasts will be
fired at different time intervals up to 1 h after x-raying 1o discover whether changes In the { 1
structure of the chromosome can be detected. Studies to determine whether tecovery from x-ray-induced
chromosome damage is accompanied by DNA synthesis, Selected neurcblasts will be imadiated in vitro
in any of 15-20 identifiable stages of the mitotic cycle, exposed to radicactive precursors at a desired
stage for & given length of titne, fixed and made into squash preparstions when they-are in the desired
stage, and autcradiographed. Effects of certain wavelengths of monochromatic uv eadintion on incorpo-
ration of tritlated precursors into the grasshopper neurcblam chromosome. The methods used will be
similar to those of the preceding project., In additon ro DNA symthesis, it is our intention to study also
ptozein synthesls by means of radioactive precursors.

Chandley. A.C., Bateman, A.J. MUTAGENIC SENSITIVITY OF SPERM, SPERMATIDS,SPERMATOCYTES,
AND SPERMA TOGONIA IN Drosophila melanogaster. Heredity 15 (1961) 363-15.

Freshly eclowd males were glven 1000 r x-rays and tiien mated contnuousty with 2 femaltes/male/d,
Maring on days 2, 5, 8 and 11 from irradiztion were analysed for dominant lethals, wansiocations, auto-
sonal and sex-linked recessive lethals, deleted X' and induced crosting over. Day § showed the peak
sensitivity for translocations and recessive lethals. There was 8 plateau including days § and 8 for domi-
nant lethals. Day & showed the peak senzitivity for deleted X's and for induced crossing over which in the
latter case continwed at a high level subsequently. A low incidence of crosing over on days 8 and 7 indi-
cates that thase must represent a dipleid stage (probably spermatocytes) at imadiation, It is thus possible
to {dentify the main sampling times with the irradiated stages then being sampled: day 2 - mature spsrm;
day §-sarly spermatidsy day 8 -early spermatocytes or late spermatogonia; day 11 - spermatogonia, (Auth.
summ, )

Chandra, H.5. INVERSE MEIOSIS IN TRIPLOID FEMALES OF THE MEALY BUG, Planococeus citri.
Generics 47, B (1962 1441-54.

The sequence of mefotic divisions, the first ususlly being reductiona] and the second, equationz], has been
demonsttated to be inverted in A mealybug, using wiploid females. Such femnles were prepared routinely
by imadiating adult males with 30 000 rep y-12ys (CoA® =source) . At first anaphase in the triplold there was
always a 1%:15 separation of chromatids; the diffuse nature of the kinetochore permits such & numerically
equational separation. Reduction 1s accomplished in the 2nd diviston in which there is evidence for re-
association ot "yecondary pairing” of the homologons chromatids into triads or dyads in most of the odcytes.
The maternal centribution to the zygote following INQX 2N o' matings war studied in 272 embryos, Thers
was a significant bias in diseribution in favour of lower chromosome nurnbers. It is suggested that the biss
{» probably real, and based on a definite tendency of tiploid mothers 1o deliver fewer chromasomes to the
egg than to the second polar body,

Clayton, F.E. EFFECTS OF X-RAY RRADIATION IN Dmhih vitilia ATI DIFFERENT STAGES OF
SPERMATOGENESES. p.345-73 {n *Studies in Genetics, II. Research Reports on Drosophilz Genetles,
Tzronomy and Evolution™. Wheeler, M.R., Ed. Austin, The University of Texas. 1962.

Dominant lethals and translocationy from x-ray exposure of [arvae, pupae, and adults were determined for
successive 2-d mating periods. Results indicatad that spermatids are highly susceptible to radtation damage;
inejotic ytages and mature Ipermatozoa are also sensitive periods, with grestest reststance to chromosome
breakage among sp gonia. Histological analysls of testes collected at intervals foltowing imadiation
of larvae, pupae, and adults revealed decreases in 211 types of meiotic cells foflowed by recovesy to the
control level in some tests. Radiation by 1089 r resulted in delay in emergence of adults by *~2 d. Phase-
contrast microscopy, aceta-orcein smears, and histological analysis of sections fromt adult males were used
for yudying spermatogenesis. Cell counts from adulws indicate a 2-d cycle in melosls until the males are
sexurlly mature. There appear to be steadily diminishing peaks in the mean numbers of primary spermato~
eytes in pupae just before emergence, and in adults of 2, 4, and 6 ¢. Spermatozoa of D. virilis are not
motile or funetiopal unti] the 8th day; femaler were not {nseminated and no fertile eggs recovered prior

to this.

Davis, D.G. INCREASED RECOMBINATION FROM Drosophila FEMALE X-RAYED BEFORE THE PRESUMED
ONSET OF MEIOSIS, Proceedings of the 57th Annual Meztng of the North Carclina Academy of Science,
1860, 1. EMsha Mitchell sei. Soc. 76, 2 (1860) 193,
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Ives, P.T. SOME EFFECTS OF COBALT-£0 GAMMA RADLA TION ON PREMEIOTIC SPERMA TOGENIC
CELES IN Drosaphila melanogaster. {Abstr.) Amer. Zool, 1{1981) 361.

Ives, P.T. PATTERNS OF SPONTANEOUS AND RADIA TION INIRICED MUTATION RATES DURING
SPERMA TOGENESES IN Drosophila melanogaster, Genetics 48, & (1863) 981-85.

Daily patterns of mutationat response to y-rays were determined for 2 types of young, adult, heterozygous,
Oregon-R males which were marted exhaustively during days 1 to 12 after irmdiavion. Dose of 2501, 5001,
and 1 kr were tested for the production of dominant visible and sex-linked hemizygous murations, and 1 ke
for ¥ and autosormal translocations, ‘Transtocations were also scored in tests of irradiated mature sperm,
and of spertn maturing S to 6 d later, after doses of 250 r, 500 r, 2 ke and 4 kr. A linsar relzdoenship with
dose is indleated for the rates of all types of induced point mutations in sperm from days 1-8. In pra-
melotic stages of spermatogenesis the relationship varles between dosage levels ait between the types of
haterozygous males tested. After 1 ke, day-5 sperm showed 3.7 times more sex-linked mutations thaa
appeared in sperm from days 1 and 1-3 and day-6 sperm showed 11.6 times mote translocations. Changes
in mutation frequency (days 1-6) thus appear te reflact changes in the rate at which hoth peint motations
and chromosome rearrangementa ocour in the various stages of spermatoganesis from meiosis to matricy.
The rate of transtocations increases at ~.1. 6 powet of the increase in dose in both mature sperm and spern
maturing 5-6 d after imadiation, and the rate of point mutations increases. clearly at both of thase times.
This supports the view that the mutation process does not change during the meicsts-to-matucation period
of tpermatogenetis, At the time of peak response in meiosii-spermiogenesis, as well as in matuse sperm,
after 250 r to 1 kr, dominant visiblas appear to be a mixture of point and position-effect murations, Peak
mutation rates appear to be amocigred with specific stages in spermatogenesis. (From auwth. summary)

Kvelland, 1. RADIOSENSITIVITY IN DIFFERENT STAGES OF SPERMATOGENESIS IN Drosophifa melano-
gaster. Hereditas 48 (1963) £20-42.

The relative radiosensitivity in different stages of spermat is in D. melanogaster was investigated by
studying the sensttivity pattemn for different kinds of muutims. 1.e, vitibles, sex-inked lethals, 1LI-TII
transiocations, and induce< crossovers in males, The time required for spermiogenesis, i.e. the time from
neiosis to fully matre sperm was considerad to be abour 6-7 & at 25*C in adult males, The following
peals in frequency were obtained, staved as nnmber of days after irradiation: recessive sex-linked lethals -
¢ translocations -7; visibles - 5; periods of excessive sterility (under experimental canditionsy - 7 and 8,

or 8 and 8. The radlosemsitivity of fully mamre sperm was seen to be somewhat higher than that of nearly
matute sperm.  With further itntmaturity n increasing sensitivity wae observed for all effects studied up 1o
5 and 6.

Lindsley, D.l., Edington, C,W., Halle, E.S, won, THE EFFECT OF GAMETIC GENOTYPE ON THE
RADLATION SENSITIVITY OF Diosophila SPERM. p.63-76 in "Repair from Genetic Radiatlon Damage™.
Sobels, F.H., Ed. Oxford, Pergamon Press. 1982,

Irradiation of Drosophila males may produce a shift in the ratios of the different genotypes recovered among
the progeny. A rmethod way developed for treating progeny ratios following patemal imadiation a3 the ratio
of two survival functions, whers survival refers to the ability of a mature speom of & particular genotype to
produce an adult fly in the next generation. Although chromesome loss and among-experitnent variability
contribute imprecision to the model 2s it staids, the following tentative conelusions were drawn: X-bearing
sperm and Y-bearing sperm exhibit virtually identical sensitivitles to radiaton, and sperm with two sex
chromosomes are more sensitive than sperm with one sex chromosome which are in turn more senxtive than
sperm lacking a sex chromosome. The portion of the proximal heterochromatin lying betweend the right
breakpoits of In(1)sc4 and In(1) sc® of In(l)sc*! this no effect on the sensitivity of X-bearing sperm when

it {5 in its normai proximat position, but whes It is shifted to the distal tezmicus of the X chiromosome,

as it {s by In(1) sc® or In{1)sc®!, it causes an increase in the sensitlvity of the X-bearing sperm. Clozing
the X chromosome, i.e. using & rfing-shaped X, cawes a large increase in the sensitivity of X-baadng

sperm, (Auth,)

Nélson-Rees, W.A. NEW OBSERVATIONS ON LECANOID SPERMATOGENESIS IN THE MEALY BUG,
Planoceccus cltri.  Chremasoma 14 (1963) 1-17.

In irradiation experiments, youag 2nod instar males were placed in gelatine capsules and treated with 1000 ¢
x-Tays, at 418 r/min. They were fixed 41 h later. Observations were made by phase microscope during
actual cell divislon, as well as on stafned and unstained squash preparations. Examination of the 2nd
spermatagenic division of the mealy bug. P. citd (Risw}, & lecanold coccld, has revealed hitherto unknown
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spindle actlvity of the euchtormatic set of chromaosomes during anaphase 11, An initial large haif spindle
elaborated by the hetere-chromatic chromosomes in early metaphase, gives way to a less proncunced, but
clearly visible bipolar spiodle involving both sets of chromasoines ar early znaphase, There is no lengthen-
ing of ete spindle or cetl, but the sepazation of the chromosomes occuts acound the periphery of the cell
with the 2id of interzonsl activity. The zetivity participation of the euchromatic chromosome during the
separation is fusthermore inferred by the formation of beldges resulting from euchromatic-hetero-chtomatic
tanslocations. (Auth.)

Onter, 1.1., Pooley, E. METHODS FOR ESTIMATING DIFFERENTTAL RADIOSENSITIVITY. [Abstr. 5.37)
p.67-8 in "Genetics Today, Proceedings of XI Internarional Congress of Genetics, The Hague, September,
1983, Voi. I®, Geens, 8,]., Ed. Oxford, Pergamon Press, 1983,

A combination of different rechaiques har permitted cytogenetical analyses of cells representing homo=
geneous siages of development at the time of treatmnent, There methods include the use of cur so-called
multi-purpose stocks {i.e. straine which allow for the detection of several different types of genetical
damage in the offspring of the same treated individual), histological examination of the germ tract of the
treated {ndividuals, and a sampling vechnique that involves the westment of immature stages which con-

tain a preponderance of germ cells in & similar stage of development. The clear-cut pattemn of germ cell

radiosensitivity as regards various types of geaetical damage which has emerged for Drosophila is in g 1
sgresment with that obtained more recently for the mouse by Dr.L.B. Rumzll. This parallelism suggests
that the mechaniym(s) underlying differential radfosensitivity may be Quite widespread, In additionto a
comprehensive repont of the results obtained with radiation, comparisons are made with the data obtained
by weating the reproductive cells with chemical mutagens. (From abstr.}

Parkef, D,R. ON THE NATURE OF SENSITIVITY CHANGES IN OOCYTES OF Drosophila melanogaster.
P«11-1% in “Repair from Genetic Radlatlon Damage™. Sobels, F.H,, Bd, Oxford, Pergamon Press. 1963,

Changes in semitivity tn stages 7 and 14 of primary obcytes of Drosophila were studied with special
attention on detachments of artached X chromosomes and the induction of dominant and recessive lethals.
Changes in sensitivity between stages 7 and 14 are ot simple. In‘the case of reamangement, the increase
involves a disproportionate | tn the value of k, aod the total increase is undetestimated dus to the
greater praportion of inviable anenploids occurring in the latet stage, The Increase in sensitivity is ac-
companied by much less rapid rejoiring, and this may be the principal basis for the increase in the value
of k, through a lowering of the probability of restitution, In the case of dominant lethals, there is a change
in the mode of their production. it being a two<hit process in the early stage, becoming one-hit later,
The delay io rejoining may be the primary cause, dominant lathals in stage 14 arising from breaks that do
not restitute of rejoln. The inerease in frequency of recesive lethals seems primarily dependent on the
inereased frequency of twa-hit events, hence may be due to an increased production of chromosomal
aherrations, perhaps small deficiencies. (NS& 18:1964, 11828)

Rai, K.§5. X-RAY-INDUCED MITOTIC CHANGES AND MORTALITY IN Aedes asgypti LINN. (Abscr.}
Geneties 47, 8 (1862) #77.

See 1013,

Ra{, K.5. RADIOSENSITIVITY OF THE MITOTIC CYCLE OF Aedes aegyptl. {Abstr. 206) Bull. emt,
Soc. Amer. B, 3{1862) 182,

Following exposure to x-1ays, the number of dividing cells in whele brains of Aedes aegypti larvae was
wored. Initially, all doses suppressed mitotic activity almost completely. Larer, Atef, there was a great
increase in cell division, the rate at 500 and 1000 r being mote than double the rate in untreated eontrols.

Rai, K.8. ACYTOGENETIC STUDY OF THE EFFECTS OF X IRRADIATION ON Aedes aegypti,
Caryologia 1€ (1963) 595-60T.

Cyrogeaetic effects of x-rays (500, 1000, 2000, 4000 r) on the NIH strain of Aedes aegypti L. were
nudied, Larvae were reared under controlied conditions and were irvadiared 6 d after hatching, at & time
when most were in the sarly 4th instar. 5-10 larvae were fixed for cytological examination at intervals of
0, 14, 8, 12, 18, 36, and 72 h after irradiation. Mitotic chromosomnes were studied from squash pre-
parations of lacval brains stained with acetolactic otcein, Mitoric actlvity was messured in terms of the
total number of dividing cells per brain. Initlaily, x-ifradiation inhibited cell division. Mitotic activity
was almost completely suppressed 14 b after irradiation.  After a titpe {depending on dose usedy, this



1014

1p15%

1018

1017%

effect was replaced by a grest increase in mitotic activity. Twelve hours after irradiation, the larvae ex-
pased 1o 500 and 1000 r showed about twice as many miitotic figures as did the unirradiated material. The
increase in mitotic sctivity at higher doses was less exweme and ook longer to occut. Among the cheomo-
omal aberrations noted wete deletions, invensions, exchanges, rings, decentrics and anaphase bridges.
Explanations for the induetion of these abemrations were discussed, A relation existed betwesn the dose
recelved and the developtnental mtage st which an individual died, The higher the dose, the earlier the
death occurred, Furthermore, 2000 r or more resulted in almost 100% mortality. Some possible causes

of x-ray-inducad mormality and changes in fertility weee suggested. (Auth.}

Ratty, R.J. A COMPARISON OF MUTATION RATES IN MALE AND FEMALE PRE- AND PQSTMEIOTIC
GERM CELLS OF Drotophila. (Abst.} Geoetics 46, 8 (1861) 801-2,

This study has attempted to determine whether the mutation rates of the yellow {y). white {w), split {spl),
and forked {f) loci conmined in the white-motiled-4 (wi¥) chromosomes ate comparable in male and
female germ cella. The work reported herein iz based upon the examination of 244 108 F, of both sexes
derlved from irtadiared w4 males and 172000 F, of both sexes derived from imradiated w* females.
White-mottled-4 parents were mated 1o ¥ w spl f flies following exposute to 3000 ¢ and the progeny were
scored for the oceurrence of viable and lethal mutations. The parents were subcultured to new media
every three days for & maximum of 24 d. A compatison of the mutation rates indicates an excess of y, w
and w-N mutants in ova whereas more N{w+) mutants were found in sperm. A comparable number of
mutants was found among the progeny of {rradisted males and femalés, In the perlod 4-12 d after irradi-
ation, am excess of all types of mutations was found in spermatocytes. However, subsequent to this period
ne mutants were fourxd following the examination of 353873 fernales derived from imadiated males, whera-
as 10 y, one w, one w=-N and 10 f s were ed from a cornparable ber of progeny of irradi-
ated w4 females up to 24 d subsequent to the rime of irradiation. It would appear that both viable and
lethal mutations are either produced more readily in premelotic female than male germ cells or they ate
transmitted with praater facility.

Sado, T, HISTOLOGICAL STUDIES OF RADIA TION SENSITIVITY OF SPERMATOGENIC CELLS OF THE
SILKWORM (Preliminary note}, Genetics, Japan 9 (1858) 101-2.

Sada, T. SPERMATOGENESIS OF THE SILKWORM AND ITS BEARING ON THE RADIA TION INDUCED
STERILITY, p.136-50 in "Proceedings of the Sympoziumn on Genetic Effect of Radlation, Mishima,
7-8 Novetnbet 19607, Jap, ], Genet. 38, Suppl. The Geuetics SBociety of Japan. 1861. (In English).

The correlation between the developmental stages of larvae and the germ cell stages in the testis was in-
vestigated in order to obtain basic knowledge required for mutagenesis work with the silkworm. The
duration of each stage in spermatogenesis of the sitkworm was estitnated from the time table of the 1st
appearance of cells in suceessive stages, It was noted that melotic prophase takes about 19 d bat late
melotic stages procéed within a short time. Results of the histological examinations of irradiated testes
of the s{ikworm were in good agreement with those of previous workers on different animals, showing an
extreme wensitivity of szcondary spermatogonia to the killing effect of x-rays. Spermatocytes at late
meiotic stages weee shown to be more sensitive to irradiation than those atsynaptic and pachytene stages.
In the siikworm stecility due to the destruction of late spermatogenia is not detectable, even though the
cells are eanily killed by radiation, Pronounced sterility after irradiation in the early Stk instar occurs as
a result of damage to late meiotic stages, expecially in late prophese, These flodings have been discussed
in relation to similar ones in mice and Drosophila, and it has been shown that a consistent pieture of radi~
atlon induced stetitity in animnals can be inferred,

Sivhagen, R. THE RELATION BETWEEN THE BATE OF INDUCED TRANSLOGATIONS AND TREATED
CELL STAGES IN MALES OF Drosophila melanogaster, Hereditag 46 (1960} 851-87.

The present paper deals with the relation betweer induced translocations and the treated cell stages in
Drosophila males. By we of a dual-purpose stock it was possible to study the frequency of induced XXO
females in Fy and the rate of induced tramiocations in Fy. The observed frequency of induced XXO
females paratiels very well earlfer studies with induced XO males and induced non-disjunction between the
patemmal X and Y ehromnosomes, ‘The occurrence of non-disjuneddon females wat used as in indication of
cells treated prior to anaphase 1. It was shown that the frequency of induced translocations varies with the
mating pericds, wihich, sccording to the brood technique, represent successively younger germ cells. The
peak of translocations was observed on the 6th day after ireadiation, It is suggewed thac the cetls which
become available for insemination during this mating period chiefly comespond to cells treated as early
spermatids. Germ cells imadiated during early mejosis (prior to anaphase I3 yield few manslocadons (8th
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day after treatmmear) . The reduction in the rate of induced traaslocations is even more pronounced on the
10tk or 14tk day afrer itradiztion. It is evident that there extists a difference in the observed pattem of
sensitivity 1o irradiation when different types of abervations are wed as an indication of indueed genetlc
damage. Mo effect 13 observed upon the rate of induced ttamslocations when the dote Is delivered in rwo
fractions with an iaterval of 1 k. Thus an intervai of 1 h was not long enough to allow rejeiring of chroma-
some breaks giving rse to transiocations. (Auth.)

Sévhagen, R. THE RELATION BETWEEN X-RAY SENSITIVITY AND STAGES OF DEVELOPMENT OF
TREATED GELLS IN SPERMATO- AND SPERMIOGENESIS OF Drosophila melanogaster. Hereditas 47 (1981)
43-68,

By using a dual-purpose stock it was possible to study the frequency of induced XO males-and induced non-
disjunction bstweesn the paternal X and ¥ chromosomes in Drosophila after 0 to 1 and 3 to 4-d-old 6,
sc?Y males were ircadiated (1100 1) and mated to virgin y w sn females in successive mating periods. The
firt mating period was delimited 1o ¢ 10 4 h after irradiation but from the 4th day and on each mating
period consisted of 24 h. It is shown that irradiation of Drosophila males causes non-disjunction between
the paternal X and Y chromosomes. Hence, the occurrence of an i se in the freq y of non-
disjutiction tn sperm ejaculated duriag a Mmited period after irradiation must be taken 3¢ an indication that
thase spermatozos were. In meiosiy at the time of weatment. Pactors which may influence this cell stage/
sensitivity relationship are discussed., (Auth,)

Sivhagen, R, CELL STAGES AND DIFFERENTIAL SENSITIVITY TO IRRADIATION IN MALES OF
Drosophila melanogaster, p,348-57 in "Repair from Genetic Radiation Damage™. Sobels, F.H., Bd.
Oxford, Pergamon Press. 1863,

By simultaneous studies of paternal non-disjunction and a certain type of chromozome aberration in Drosc-
phila the brood paitern was coirelated with the early meictic stages in spermatogenetis, prior 1o anaphase L.
It was shown that the cells treated in meiosis became zvailable for insemination during the 7-10th day
pfter irradiation, The peak of sepaitivity to irradiation measured through induced X0 males of XXO females,
coincides with the peak of induced paternal non-dizjunetion and thus with cells treated in early meiosis.
About the same sensitivity pattem is obtained after frradiation of 0-1 and 3-4-d-0ld males. There is, how-
ever, a difference in the amplitude of sensitivity. Thus the frequency of both X0 males and induced non-
disjunction females is much lower in expetiments with 3-4-d-old males. When comparing the different
methods used 1n order to-demonstrate the genetic effects (damage) of irrediation it 15 evident that there is
not only & marked difference in sensitivity to trradiation between various stages of spesmatogenesis in
Drozophila, but also a difference In sensitivity pattera depending on the type of aberration studied. Hence
the differences in the sensitivity pantems reflect the relationship between the mechanisms at work in pra-
ducing different kinds of damage and the cell itage treated. The relationship between induced genstic
changes and oxygen concenttation in various stages of spennato- and spermiogenesis was snxlied. The
effect after irradiation {n nitrogen atmosphere reveals that anoata exerts the most striking influence upon
the yield of XO males during the period of highest sensitivity to x-irradiation. Hradiation in commercial
oxygen affects the sensitive stages in different ways in 0-1 apd 2-4-d-old males. In the younger males
there is a lower effect than that ¢cbtained after irradiation in air, while in 3-4-d-old males there is a
correspondingly higher rate of chramosome losses. (Auth.}

Schmid, W. DIFFERENTIAL SUSCEFPTISILITY OF SPERM AND SPERMA TIDS TO IONIZING RADLA TIONS.
Amer., Nat., 94 (1961) 103-311.

A hypothesis is offered to explain the differential susceptibility of sperm and spermatids ta ionizing
radiations. In Dicsophila, a given x-1ay dose causes up to severzl Hmes mdbe genetic mutarioes in
spermatids than {n sperm. Further, the two kinds of cells shaw different dose-effect curves, react dif-
ferently to changes in the oxygen tension durlng x-iresdiation, but behave very similarly to neutron irtadi-
aton. In sperm the condensed chromosomes are packed tightly together [n the small sperm heads, while
the chromosomes of spenmatids, located in regular nucle, are separated from sach other by some space
within the caryolymph. The proposad hypothesis assumes that the diffusiog secondary radiochemical
praducts of jonizations occurring in the immediate neighbourhood of the chromaosomes cause a considerable
amount of chromesomal damage, in addition to the effects due to ionizations cecmring within the struc-
tures of the chromosomes themselves. The additlonsl space is present around the chiromosomes of sperma-
tds a1 in most other types of cells but is practically misslog in the exceptional cell-type represeated by
sperm. Various differences in the reaction of spermatids and sperm may thus be sxplained. (From auth.
SUmMmATY}
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Slizynska, H. HETEROGENEITY AMONG SPERMATOGONIA OF Drosophila melsnogaster IN SENSITIVITY
TO X-RAYS. Genet. Res. 4(1963) 446-56.

Sensitivity of D. melanogaster male germ-calls to chromosome breakage by X-Tays was measured by the
structurz] changes found 1o the salivary gland chromosomes of larvae from irradiated fathes and untreated
mothers, The generical effectiveness of {rradiation on the same males was measured by the frequency of
sex-linked lethals. Assesssd by the overall percentage of germ-cells carrying stroctural changes, sensitivity
follows the well-known pattern: it is highest in spermatids aud decraases over spermatosoa and spermatocytes
10 spermatogonia, This overall sensltivity was analyzed on theee levels, The fact tiat the semitivicy of
spermatogonia varies both between and within individusl males was tentatively attributed to the presence

or absence of spermatogonial mitoses, (Auth.)

Suangie, V.A. RADIOSENSITIVE STAGES IN THE SFERMATOGENESIS OF Drosophila melanogaster,
Nature, Lond. 192 (1981) 781-2.

4 preliminary aseount is given of experiments designed to detect imulzanecusly complete lomof R or ¥
chromosomes, deletion in the Y chromosome, and non~disjunction between X and Y chromosomas, A new,
doubly marked Y chromosome stock desigrated sc8 YBY Is used,  Afrer x-irmadiation with 1000 ¢, males
with & wild-type X chromoseme and the doubly marked Y are mated dally to 3 females homozygous for

the X chromosome markers yeilow, apeicot, echinus, On the ssumption that the determination of non-
disjunction will cccur only at or befote anaphase in the first mejotic division, the results indicate that the
7Tth brood in particular represents treated pre-melotic stages and confirm the high sensitivity of meiotic

and immediately pre-meiotic stages to the mutagenic effect of x-rays. (NSA 16: 1962, 2011)

Sttangio, V.A. RADIOSENSITIVITY DURING SPERMATOGENESIS IN Drosophils melanogaster, Amet,
Nat. 96, 88E (1862) 145-50,

Males catrying the dominant Bar (BS) marker on the Y chromosome ars X-rayed (800 r} and then mated
aftesh to virgin Bar-reverted B¥ asc {modified Muller-5) females on each of the 12 d following iradiation,
Assuming that this brood order reflects invenely the sequence and duration of the individuzl stages lno sperm
formation, the experimental method permits simultanecus detection of sex-linked recenive lethals, sex
chromesome Joss and primary nondisjunction of the sex chromosomes induced in male germ cetls which
were at different points tn the maturation eyele at the time of imadistion, If the ontet of induced primarcy
noodisjunctionis accepted as v criterion of irradiated primary spermatocytes, the results confinm earlier
findings that hypersensirivity w the induction of sex-linked recessive lethals oocurs in the pomt-meictic
spermatid stage while peak sensitivity for sex-chromosome loss accur in spermatocytes. (Auth.)

Tazima, Y. CONSIDERATIONS ON THE CHANGES IN OBSERVED MUTATION RATES IN THE SILKWORM
AFTER IRRADIA TION OF VARIOUS STAGES OF GAMETOGENESIS.  p.50-84 in “Proceedings of the
Symposivm on Genetlc Effect of Radiation, Mishima, 78 Novemher 1680%. Jap. J. Gener. 36 Suppl.
The Genetics Soclety of Japan. 1961. (In English),

The critetia employed in the comparison of radiation effects were fertility, fecundity, dominant lethals,
and recessive mutations at marked loci with genes that express thelr action at very early stagea of the life
cyele. The results are mostly consistent with existing data on Drosophils and mouse. However, extreme
sterility was observed when germ cells wete {X-)} imadiated at late meiotie prophase (see effects an late
spermatogonia in mice), Two types of doe-rate dependence in radiation-induced mwtation rate occurred
at different stages of eatly larval development. The technique used allowed mutants to be detected at
very early stages of embryonal development. It appears that gros chromosomal aberrations reduce the
detectability of viable mutations in later stages of development. Ths second peak in mutation frequency
occurred around the time of hatching, in both exes, when almost all getm cells are presumnably in the
primordial stage. {It should be noted that it is characteristic of Bombyx moti that all germ cells devalop
almost synchronously)

Tazims, Y., Konde, S, DIFFERENTIAL RADIATION-SENSITIVITY OF GERM CELLS AS A POSSIBLE
INTERPRETATION OF SEX DIFFERENCE IN DOSE-RATE DEPENDENGE OF INDUGED MUTATION RATES IN
THE SILKWORM. p,237-52 In "Repair fromn Genetic Radiation Damage®. Sobels, ¥.H,, Ed, Oxford,
Pergamon Press, 1863.

In order to elucidate the difference in sex with respect to mutation respouse of silkworm germ cells, ex-
periments were caczied out on silkworms. The dose-mutation frequency relzticnship was followed up by
imadiating spermatogonia and odgonia with acute (318 ~333 1/min) or chronic (0,069 ~0.208 1/min)
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Lrradisrion at the eardiest larval stage. The shape of the dose-frequency cuorves was diffetent between
spermatogonia and odgonia. In otgonia a linear relatonship was cleariy observed for both acute and
chronic irradiatlon, while in spermatogonia the frequencies for acute and chronic exposures incressed with
the increase of dose more rapidly than expected for linearity; the dose rate difference bacoming smaller

in the high dose range. Survival of {rradiated germ cells was estimated by analysigg theoretically the
frequency distribution of the number of recovered mutants per mating pair. Comparison in LDgg between
spermatogonia and cdgonia cleasly showed that spermatogonia are twice a3 sensitive to radiation as cdgonia.
It was concluded that the dose-rate dependence of radioinduced mutation rate is closely correlated to the
kilting effect of radiation, and hence to the seasitivity of germ cells. The significance of these phenomena
in the process of recovery of primary mutational damage is discussed. (NSA 18:1964, 11839)

Thompson, P.E. THE EFFEGT OF ASYNAPSIS ON MUTABILITY IN THE TESTIS OF Drosophila. (Abstr.)
Genetics 48, § (1961) 904,

In males of Drosophila, normal chromosomes paired with inverted chromosomes have shown higher rates of
spontanecus and x-tay induced mutation than isogenic conmols. This difference in mutsbility is most
striking in melotlc stages, where 1ts magnitude after irradiation implies a synergistic Interaction of treat-
ment and the genetic constitution. The effect is Yimited to those chitomosomes in which structural
heterozygosity exists. — Two altemative hypotheses toward zn underlying mechanism of increated mutabitity
have been advanced: an effect of stress or torsion associated with {aversion-pairing configurations, aod an
effect of the partial asynapsis that must accompany structural heterozygosity. A test of the effect of asynap-
sis without torsion {s made possible by the use of 5M5, a complex intrachromosomal rearrangement having
13 inversion or wansposition bteaks, which does not pair appreciably with its homologue, Preliminary resules
indicate high mmability of the unsynapsed bomologue of SM5 and suggest that homologons pairing itself is
an important factor in motation, presumably by some facilitation of repair.

Thompson, P.E. ASYNAPSIS AND MUTABILITY IN Drosophila melanog; « Genetics 47 {1962) 337-44.

From analysis of saliviry gland configurations and pattetns of non-digjunction, it is estimated that tighly
rearranged Second Multiple 5 (SMB) chromosome does not pair extensively with its homologue. The
frequency of chromasome If lethal mutations was significantly higher among sperm: fram zEynaptic SM5/+
males (15.5%) than among sperm from camirol males {B,6%) 6-3 d aftet treatrnent with 1000 1 of X-Idys,
These spérm batches are interpreted as having been In or near melosis at the time of irradiation. This
sensttivity of SM5/+ males was found not to extend to the X chromosome after irradiation indicating that
such inales do not have an inhereqtly high mutability, The rate of spermiogenesis or sperm imaturation in
5M5/ + males and control males was compared by scoring induced crossovers, fecundity and egg hatchability
dusing single-day mating periods after Irradiation. No difference in the pattemn of these effects was ob-
terved, sa that the maturation time of both groups of males is apparently the same, The interpretation
that asynapsis 1s an important factor duting meiosis is supported by these findings, It is suggested that
during meiosls the synapsis of homelogous chromosomes favours the repair of chromosainzl distuptions
over the formation of reatrangernents, and that asynapsis may greariy increase the frequency of tethal
muvations. (Auth, summeary)

Thompson, P.E. SYNAPTIG MODIFICA TION OF DOMINANT LETHAL FREQUENCIES AFTER IRRADIA TION
OF THE Droscphila TESTIS. {(Abstr.) Genetics 47, B (1962) 991.

Increases in the mutability of unpaired chromosomes have ted 1o the interpretation that the synapsis of
komologons chromasomes is a major factor in the repair of radiation induced chromosomal damage. This
hypothesis is substantiated by the present data on the produetion of dominant lethals zmong males in which
complex structural heterozygosity (presence of multiple invetsion $M5) has created%almoss total asynapsis
of one major pair of chromosomes. Egg development among 1-d broody from such males after x-ray treat-
ment gave evidence of an appreciable increase in dominant lethals of meiotic origin, in comparison with
males lacking structural heterozygosity, The brood patter of dominant lethals from {rradiated control
rales shows a plateau of maximum frequency from early mejosis to specmatid stages, i.e.. aiong sperm
sampled from the 5th xo the Sth day after inadiaticn. Broods from {rradiated SM% males gave similar
frequencies for premeiotic and postmeiotic stages, including the 5th and 10th brood periods, bat during
days 6-8 about twice as many dominant lethals were seored among these lines. 1f dominant lethals may
be equated with highly aberrant reatrangement or loss of chromosome fragments, asynapsis appeats to
contttbute markedly to grom genetle damage durng meiotis.



1028 Whiting, A.R. A COMPARISON OF VISIBLE MUTATION RATES IN Habrobracon §GGS X-RAYED IN
FIRST METOTIC METAPHASE OR PROPHASE. (Absir.) p.117 in “2nd Intemational Congress on Radiation
Research, Harrogate, Yorkshire, Fogland, 5-11 August 19627, London, Silver End Decumenvary Publi-
cations, Litd. 1982,

The extreme difference in sensitivity to x-rays of Habrobracon eggs irtadieted in finst meiotic metaphase
or prophase as measuted by dominant and recessive lethal mutatons has been established by studies
previously published, This difference has now been found 1o apply to visible mutations as well. Two
merhods of testing were used: (a) the same dose, 1100 r, for both stages and (b) 1100 r for metaphase and
25000 r for prophase, doses giving comparable lethal rates, After 1100 r, for eggs exposed in metaphase,
perceniage of visible mutations was 5,38, for those exposed in prophase, 0,48, After 25000 , percentage
was 6,18 for prophase. Difference between 1st and 2nd percentages is significant, between 1st and 3rd,
not significant.

1030 Wiligler, F.E., Ultich, _H_.. Sch_u.elde.r-uinder. A, VARIATION OF RADIOSENSITIVITY DURING MELOSIS
AND EARLY CLEAVAGE IN NEWLY LAID EGGS OF Drosophila melanogaster.  p.101-4 in "Repair from
Genetic Radiation Dainage™. Sobels, F.H., Ed. Oxford, Pergamon Press, 1983.

In one set of experiments eggs were irtadiated {500 r of 50 keV x-mays) at different ages, having been
maintained at 24.4°C from oviposition until completion of irradiation. Variations of x-ray induced
embryonic moftality during meiosis and early cleavage in Drosophila eggs are shown In a gtaph. Peaks

of radiosensitivity (high embryonic mortatity) were obtzined in late anaphase/early telophase of meiosis I1
of every cleavage division so far analysed. The relatively towest radfosensitivity occurred in the pro-
nucleus and in the interphase stages. (A very similar pattern of sensitivity has been reported by von Borstel
(same symposium) for Habrobracon) ). Two groups of easily distinguishable lethal syndromes are (1) early
death = death before gastrulation, and {2) late death=death after gastrulation but before hatching of larvae.
Dose-action curve: were recorded at every stage duting the first 1/2 b of development. The cutve for early
death has an init{al slope followed by a flartening off and & futther increase st nigher doses. In exactly
the same region in which the flattening off was found the late death curve shows a steep increase. Total
embryonic mortality {the sum of the 2 curves) is therefore the superposition of dose-action curves for
different syndsomes of lethality. Interpietation of the early-death curves is attempted,

See also:

757 Depend of the freq y of oceurrence of dominaat lethal mutations in the spermatids of
Drosophila upon dose of irradiation with fast neutrons. {Abeleva and Lapkin, 3863)

758 The effeets of radiations on the genetic systems of organisms in relation to their physiologicat and
bicehemical systems. (Alexander, 1958)

759-60 The effects of radiatioms on the genetic systems of organisms in relation to their physiological and
biochemical systems. (Alexander, 1960, 1961)

784  Effects of x-rays on female germ-cells of Drosophils melanogaster. I. Pominant lethal mutation
and ovipasition i relation to treated stage. ( Bateman and Chandley, 1963)

770 The induction of mutations in spermatocytes of Drosophila melanogs with x-1ays. (Chandley,
1982)

71 Developmental-genetic study of the effect of x-ray irradiarion in Drosophila virilis and gufo valliceps.
(Clayton, 1%61)

785 The response of Drosophila testis to x-ray induction of dominant lethals. (Hoenigsberg et al., 1961)

800 Induction of mutations and cell killing in {rradiated Drosophils spermatogonia. (Oftedal, 1963)

802  induction of mutatiens and killing of cells in irradiated spermatogonia of Drosophila. (Oftedal,
1963) .

814  Studies on the genetic effect of radlation 19;’9-1960. 1. Studies on the genetic effect of radistion
with silkworm. (1) Differences between times of death of the F, after {madfation of otgonia ot
mature odcytes. (Tazima and Onimaru, 1962)

818  X-ray induced "dominant lethals” in inseminated eggs of Drosophila. {a} Experiments in the wage
between cotnpletion of meiosis and beginning of cleavage, (Ulrick, 1963}

820 X-ray induced "dominant lethals” in {nseminated eggs of Drosophila. (b) Experiments with different
stages berween insemination and end of second cleavage division, (Wihtgler, 1963)

826  The relatively high frequency of whole-body mutations compared with fractionals induced by X-rays
in Drosophila sperm. (Altenburg and Browning, 1981}

838 X-ray induced sex-linked recessive lethals and viaibles in Sclara (1.&. Bradysia) coprophila.
[Crouse, 1961)

851 Structure of “yellow™ mutations induced by x-rays of scute? chromosomes of different germ cells
in Drosophila melanogaster. (Frye, 1961)
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The effect of small doses of jonlzing radiation on the frequency of occurrence of sex-lnked,
recessive, lethal mutations of Drosophila. (Glemboukil et al., 1963)

The rates of visible mutations in sequential broods of irtadiated Drosophila melanogastes males.
(Haonah-Alava, 1963}

Embryonic lethaly induced by x-imadiation of first melotic metaphase cbeyves of Habrobracon,
{Heidenthal, 1962)

X-ray induced visible mutations in Habrobracon otieyres. (Whiting, 1963)

Chromotome rearrangements induced by x-rays in immature germ cells of Drosophila.
{Abrahamson, 1981)

Analysis of irradiated Drosophila populations for meiotic drive. (Movitski and Hanks, 1961)
Induction of chromosome aberrations in the spermatocytes of grasshopper. {Ray-Chaudhuri, 1961)
The relationship between rype of aberration and sensitivity pattem in irradiated Drosophils melano-
gastet males. (Sivhagen, 1961)

Chemical effeets on x-ray induced mutation p in Drosophila. (Sobels, 1961)

Depend of the frequency of occurrence of recessive sex-1linked lethal mutations in Drosophila
spermatogenesis on the fast-neutron dose. {Abeleva, and Lapkin, 1983)

Further studies on the Infiuence of oxygen on x-ray-induced rearrangement in Drosophila vdcytes.
{Abzahamson, 1961/52)

The relaticaship of radiations and environmental changes in oxygen concentration fox balogical
damage 15 the immature germ cells of Drosophila virilis, {Alexander, 1858)

The affects of radistion on the genetic system of organisms in relation 1o thejr physiclogical and
biccherical systems, (Alexander, 1958)

The tesponse of pre-meiotic and post-meiotic germ cells of Drosophila ta dose fractionation and
changes In partial pressures of gases. (Alexander, 1962)

Oxygen effects and dose fractionation in the developing germ cells of Drosophila virilis,
{Alexander, 1863) .

The effects of chiloramphenicol , sreg yein and penicillin on the indnction of mutasions by x-rays
in Drosophila melanogaster. (Clatk, 1963)

The oxygen effect in {rradiated matuee and mieiotic germ cells of Drosophila tnelanoyaster.
{Hoenigsberg et al., 1981}

Post-irradjative effects of nitrogen and carbon monoxide on hatchability of Habrobracon eggs
reated in first melotic metapt {Lach 1961/ 62)

Effects of radiations on cell division and chromosomes in animals, Final Repart No.2, 15 Dec.
1861-14 Dec. 1962. (Makino, 1962)

Differential yields of mutations from the first and second marings after irradiation of mature sperm
in Drosophila melanogaster, {Mossige, 1983)

Modifieation of genetic demage produced by ionizing radiation. (Dster, 1963)

The effect of x-ray weatment eombined with air, aitrogen, or axygen in Drosophila melanogaster
studied on sex-linked recessive lethals. (Pozai et al., 1862)

Differential senxitivity of spermatogenic stages of Drosophiia melancgaster to X-ray itradiation in
Oy and N,. {Pozzi et al., 1862)

Dose-zate and the induetion of mutation in Drosophila. (Purdom and McSheehy, 1863)

The effect of intensity and fractionation oo radiation-induced mutation in Prosophila. {Purdom,
1963)

Protective action of Versene against radiation damage to grasshopper chromosomes. (Ray-
Chaudhurl and Saha, 1960)

Cysteamine protecticn of grasshopper chromosoines from x-ray-induced abetrations under aetobic
and anaerobic conditions. {Ray-Chaudhurl et al., 19862)

The genetical respoase of radiation spermatozoa to different types af radiation treatment, (Reddi,
1963)

The: frequency of XO males and induced autosomal crossovers after irradiation of Dmsoehﬂa
melanogaster males {n air or commercial nitrogen. {Sivhagen. 1081)

The effect of carbon maonexide as a respirsrory inhibitor on the produetion of dominant lethai
mutations ky x-rays in Deosophila, (Schmid, 1961)

Recovery from premutational damage of x-irradiation in Drosophila spermatogenesis, (Sobels

and Tates, 1861)

The role of oxygen in radiosensitization by cyanide in Drosophila. (Scbels, 1981}

Modifications of the mutagenic effect of x-irradiation in Drosophila males by chloramphenicot
and ribonuclease. {Sobels, 1862}
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Dose rate, cyanide, and some other facton influancing repair of rmntationsl radfation damage in
Drosophila. (Sobels, 19682)

Modification of pre-mutational radistion damage in Drosophila. (Sobels, 1862)

Bxperiments on repair of pre-mitational radistion damage in Drosophila. (Sobels, and Tates, 1663)
The contasting effects of oxygen and nftrogen in determining initial sensitivity and postradiation
recovery in Drosophila sperm and spermatids. (Sobels, 1963)

Repair and differentiat radiosensitivity in developing germ cells of Drosophila males. (Sobels, 1863)
Modification of genetie radiation damage in Drosaphila by past-treatment with nitrogen and
fractionation of the doge, {Tate: and Sobels, 1581)

Dose-dependence of radlation-indnced mutation sate in Drosophila melanogaster depending oa the
nage wnsitivity of the irradiated germ cells. (Traur, 1962)

A study of dose-dependence of radiation-induced mutation rates in Drosophila melsnogaster,
allowing for the degree of maturity of the germ cells. (Traur, 1962)

Dase dependence of the frequency of radiation induced recessive sex-linked tethals in Drogophila
melanogaser, {Traut, 1963)

Dose-dependence of the frequency of radiation-induced recessive sex-linked lethals in Dtoso@&'ls
melanogaster, with special consideration of the stage sensitivity of the irradiated germ cells.
Temperature effects on lethal mutation rates of Habrobracon obeytes x-irradiated in first melotc
metaphase,

The effect of roenigen rays and of high temperature upon the crossing over process, (Zakharovand
Inge-Vechtomoy, 1963) '

The influence of oxygen or the frequency of radiation-induced chromesome aberrations in adcytes
of Dresaphila melanogaster. (Wind and Traut, 1981)

Cell kitling and the problem of nuclear reactivation. ({Borstel and Libbecke, 1962)

Cytogenetic investigations on the nature of dominant tethals induced in meiotic obeytes by pamma
tadiation and alicylating agents. (LaChance and Riemann, 1963)

Mutstional tesponse of Habrobracon odeytes in inetaphase and prophase to ethyl methanesulfonate
and nitrogen mustard. (L&bbecke and Borttel, 1962)

Cytological evalvation of differential radiosensitivity in spermatogenous cells of Drosophila,
{Kaufmaan snd Gay, 1563)

Rediation effects on the cytoplasm of Habrobracon eggs. (Kenworthy, 1962}

A quantitative study of chromaoxornal elasticity and it influence on chromosome movement.
[Micklas, 1963)

Studiey on the norimal and % -irtadiated spermatogenesis of Stenobothrus viridulus and Schistacerca
Fregatia (Orthoprera}. (Mathur, 1960)

The effect of x-radiation on the spermatogenesls of Perroblus marirlmus (Mathor, 1981}
Cytochemiswry of the normal and x-irradiated spetmatogene.ﬁs of Stenobothrus viridulus (Fischer) .
(Mathur, 1963)

The influence of x-rayson organelle induction and differentiation in grasshopper rparma

{Tahmisian and Devine, 1561}

Cytological effects. (Tahmisiaa, 1961)

Effects of radiations on insects. (LaChance, 1962)

Radicsensitivity of developing reproductive cells in female Cochliomyia hominivorsx. (LaChance
and Leverich, 1962)

Fecundity studies on x-rayed Mormoniella vitripennis. (Ray, 1963)

Investigations on the spermatogenesis and embryonic development following irradiation of Calli-
phora etythrocephala Melg., Diptera. Calllph.. males. (Taege, 1963)
b

I-A-6 MODIFYING FAGCTORS
{INTENSITY. PLOIDY., RBE. LET, TEMPERATURE. SYNERGISTS.
CHEMICALS INCLUDING PROTECTIVE AGENTS.
ENVIRONMENT AT IRRADIATION. Etc,)

General

19031 Clark, A.M. MODIFICATION OF GENETIC RESPONSE TO X-IRRADIATION IN Drosophila. p.218-28
in "Radiobfology. Procesdings of 3rd Australasian Conference on Radiobiology, Sydney. 15-18 August
1980". fObery, P.L.T., Bd., London, Butterworths. 1861.
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Modification may be achieved by varying the physical conditions of Irradiation {nawsre of radiation, dote
ard dose rate, temperature), hy altering the chemical eondivions (varying degrees of anaerobiosis, the
use of metabolic inhibitors before, during or after irradiation) gr by changing the physiological state of
the material irradiated. The main topic considered in the review Is whetber, in Drosophila spermatozoa,
modification in genetic response to x-irradiation may be obtained by varying the dose rate, The evident
complexity of factors which must be taken into account in intefpreting data is discussed. Relevant
findings published variously betweea 1954 and 1960 are reviewed critically.

Herskowitz, LH. AN INFLUENCE OF MATERNAEL NUTRITION UPON THE GROSS CHROMOSOMAL
MUTATION FREQUENCY RECCVERED FROM X-RAYED SPERM OF Drosophila melanogaster. Genetics 48,
&{1863) 703-10,

Undesmourishment of females before, or before and after they were mated and x-rayed with about 3500 1
significantly increased the rate of 2-3 reciprocal wanstocations recovered from the irradiated sperm chromo-
somes, as compared with the rate recovered from condnuously well fed, otherwise comparable females.
The rate of such patetnal mutations increased (as moch as 50%). In eggs successively oviposited by femalas
that were undernourished before they were mated and irzadiated. The rate of complete or certain partial
losses of a paternal sex chromosome (rod Y or rod X, ot ting X or rod X) increased about 300 o 800% In
eggs successfully oviposited by females which were undetnourished before and after they were mated and
x-rayed with about 3500 1. It is hypothesised that musational enhancement by undemourishment is
assoclated with some effect upon the jelning of chromosome ends produced by breakage. (Frotn auth.
sumimary)

Sobels, ¥.H. CHEMISCHE BEEINFLUSSUNG DES RONTGENINDUZIERTEN MUTATIONSPROZESSES BEL
Drosophila. {Chemicat effects on x-ray induced mutation processes in Drosophila.) Naturwissenschaften
48, 6(1961) 146-55. (In German)

A review, with 53 references, Pre-treatment with cyanide, formaldehyde or dihydroxydimethylperoxide
was found to increase the x-ray induced mutation rate, moee markedly in specmatids than in mature
spermatozoa. The cyanide effect is probably due 1o an increass in Oyp. Post-tteatment with cyanide
Increased the mutation rate in spermatids provided they had been exposed 10 a high dose tate, whether in
O, or in N, atmospheres. Increased translocation tates in spermatids occuired independently of the dose
rate, Cyanide post-trestment increased the rate of lethal mutations even when & ting chromosome had been
wreated. Possible interpretations are discused,

AGenepa, D.A., Nlanku, I0.A. 3ABHCHMOCTE OT JO3B! BHCTPHX HEATPOHOR YA-
CTOTH BO3HHKHOBEHUS PEHECCHBHEX CUENAEHHEIX C MOAOM BETAJIBHBXY MY«
TAUHA B COEPMHOCEHE3E EPC30%RIE, PassoSkonornx 3,3 (1963) 420-1.

Abeleva, E.A., Lapkin, Yu.A. DEPENDENGE OF THE FREQUENCY OF OCCIRRENCE OF RECESSIVE
SEX-LINKED LETHAL MUTATIONS IN Drosophita SPERMATOGENESIS ON THE FAST-NEUTRON DOSE.

Radiobiologiya 3, 3 (1983) 420-1,

Expeciments cartried out to clarlfy the fast-neumon~dose dependence of the occutrence frequency of
dominant lethal mutations were inconclusive. The difference between the frequencies in spermatids and
sperm with neutron (rradiation was less than in 4~ and x-imadiation. The dependence on dose in the range
1200-2400 rad tapered off, as in y -irradiation, but the absolute freqiency was sa high that it was ex-
Pplained by the reaching of the timits of possible occurrence of the given type of mutation. To determine
if hidden factors are involved or if the nature of the mutations caused by fast neatrons {n spermatids is
stmilar o that in low-lonizing radiation, the recessive sex-linked lethal mutatidms were studied, which
are less frequent than the dominant. Comparison of the data obtained with eatlier data showed that the
ratlos between the frequencies of mutation in spermatids and sperm in nsutron-Irradiation ar 1000 rad are
the same: for 1000-r y-radiation, that ls, 2.27 and 2,18, respectively. In the 1000~ to 2006-r range

the frequency of mutation accutrence was proportional to the 0.57 power of the dose with y-irradiation and
1o the 0,37 power with nentron irtadiation, (NSA 17:1963, 31938)

Abtahamson', §. FURTHER STUDIES ON THE INFLUENCE OF OXYGEN ON X-RAY-INDUCED REARRANGE-
MENT IN Drosophila OOCYTES, Int. J. Rad. Biol, 4, 2 (1961/62) 113-25.

Alteration of the metabolism of Drosophila oicytes greatly affects the induction of structural changes by
x-rays. Females 2-3 d of age contain oBcytes whase chromosomes restinee and reartange tapidly, where-
2 0o evidence for testitution within the intervals studied was found in samples of odcytes from females
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§-8 d old at the time of irmadiation. The effect of nitrogen as a pust- ¢r inter-treatment showed, bowever,
that for both young and 0id odcytes there was more restitution in 2ir than in nitrogen. Both young and old
odcytes shaw reduced rearrangement frequencies when irradiations were performed in niktogen, and in-
creased rearrangement freq ies when a fractionated irradiation was performed with the flies maintained
in a Ny environment between irradiations. These different effacts of anoxia are discussed. (Auth,)

Alexander, M.L. THE RELATIONSHIP OF RADIATIONS AND ENVIRONMENTAL CHANGES [N OXYGEN
GONCENTRA TION FOR BIOLOGICAL DAMAGE IN THE IMMATURE GERM GELLS OF Drosophila wirilis,
p.3-4 in "Proceedings of 10th International Congress of Genetics, McGill University, Montreal, 20-27
August 1958. Vol.iI", Toronto, University of Toronto Press, 1958.

Lethal damage in meictic and spermatogonial cells was found to be influenced by increased Oy concen-
tratlans with both x-1ay and fast neutrons. Differences in lethai damage induced in spermatids by y-rays
in pure oxygen were obrained by varying radiation dose rates. Biologicel datnage induced by x-and
y-rays and fast nevtrons was consistently higher in spermatids than in mature sperm when O was present
at the time of rreatment. & siight but definite enhapcement was also obtained with oxygen with fast
neutrons in various types of immature germ cells. (NSA 16:1962, 23470)

Alexander, M.L. THE EFFECTS OF RADIATION ON THE GENETIC SYSTEM OF ORGANISMS IN RE-
LATION TO THEIR FHYSIOLOGICAL AND BIOCHEMICAL SYSTEMS. Progress Report, May 1, 1957 -
April 30, 1958. TID-17 000, Texas, Univ., Houston. M.D. Anderson Hospital and Tumor Inst. 17p.

The effects of radiation on the genstic system of organisms in telation to their physiological and bio-
chemical systems Wete investigated in the immature germ cells of Drasophila virilis, This biological
systemn offers a group of cells camposed of spermatogonial cells, meiotic cells, and post-mefotic sper-
matid and sperm cells, Different amounts and types of blological damage were ohserved in the diffecem
types of cells, Rewults are presented on the effects of fast neutrons, 200 kV x-rays, 1.17- to 1,33 MeV
y-rays from a Cof source, and 22-MeV x-rays from a betatron source. The RBE values for the radiations
used were calcuiated using the rad dese necessary to produce lethals in 50 % of cells. Data are tabulated.
{NSA 16:1962, 1236)

Alexandet, M.L., Bergendahl, §. BIOLOGICAL DAMAGE IN THE MA TURE SPERM OF Drosophila virills
IN OXYGEN AND NITROGEN WITH DIFFERENT DOSE INTENSITIES OF GAMMA RAYS. ~ Genetics 47
(1862 T1-84, .

Modifications in the pescentages of dominant lethal and transiocation damage were not obtained by
varying the dose rate of y-rays in treatments of marure spermm of D. virills, Nineteen experiments in 5
serfes of tests were performed using radfation dose rates from 50 t/min to 2000 r/ min ot 2 fractionated
doses divided by perlods from 15 to 60 min. The dose rates of y-rays did not modify the amount of 2
break, reattachment types of chromosome damage, translocatfons, of dominant lethal damage when
treatments were made in either a completely oxygen-saturated atmosphere o1 an anoxic atmosphere of Ny.
Post-irradiation recovery periods werenot detected by testing with atternste radfation treatments in Os and
Njp. Different time intervals of 15 o 40 miin between treatments failed to produce modifications in the
percentages of dominant lethals.  Therefore, there is no indicatiom of a post-iradiation time timit for
recovery wechanisms in Drogophlla sperm. The possibility of genetic “repair* mechanisms opetating
after chronic irradiation of spermategonial cells and of post-irradfation effects in metabolically active cells
are discussed briefly. (From auth. summary)

Bicker, A.E. RELATIVE EFFECTIVENESS OF 14 MeV NEUTRONS AND 200 kVp X-RAYS FOR PRODUCTION
OF LETHALITY IN GRASSHOPPER EMBRYOS. A'preliminary study. Thesis, TID-15962, Kansas. Univ,,
Lawrence. May 1962, 52p.

A test system using the grasshopper embryo (Chorgophaga viridifasciaw (deGeer), and Eacoptolophus
sordidus (Burmeistery) with hatching as the criterion for the end point ix proposed to determine the

RBE. Eggs of Chortophaga (14~d) and Encoptolophus. (14-d and terminal) were subjected to various

doses of 200 kVp x-rays, and egps of Chortophaga to various doses of neuteons. X-ray median lethal

doses were estimated {650 rads for Chortophaga (14-d), 760 rads and 1800 wads for Encoptolophus, 14-d

and terminal, respectively). In view of the lack of data in the region of decteasing survival of Chortophags
{14-d) embryos subjected 1o neutten irmadiation, the shape of the dose-effect curve retative to x-irradiation
survival was assumed to be unchanged so that an LDy, estimate of 370 rads was obtzined. The RBE of

14 MeV neutrons and 200 kVp X-Iays oo Chortophaga {14-d)} embryos was 1.76 (cbiained from the LDy,
ravio) .
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Alexgnder, M.L., THE RESPONSE OF PRE-MEIOTIC AND POST-MEIOTIC GERM CELLS OF Drosophita TO
DOSE FRACTIONATION AND CHANGES IN PARTIAL PRESBURES OF GASES. (Abstr.) p.186 In “Znd
Imternational Congrest on Radiation Research, Harrogate, Yorkshire, Bagland, 5-11 Angust 1962“. Londen,
Silver End Documentary Publications, Ltid. 1962.

The relationships of oxygen concentrations and the distribution of x-ray dose were tested by modification of
the frequencies of sex-linked recenive lethals, translocations and dominant lethals induced in the germ
cell cycle of Drosophila. X-ray treatments were given young males of D. melanogaster held under pres-
sures of 2 ayn Op plus 3 atm argon gas. In comparative tests, the intracellular oxygen concentration was
limited by using 4.2 atrm argon. Ao x-Tay dose of 2000 1 was given at 25°C at a continuous rate In 2-min
periods, or fractionated into two equal doses 40 min apart at & fast pate. X-:zay-treated males were re-
mated every 2 d for 2 weeks. In post-mweiotic sperm and spermatid gerai cells, fast and fractionated doses
gave vimilar results for all three types of genetic damage with the oxypen-argon mixnre. When oxygen
wat limited with treatment undear 4.3 atm argon, higher p ages of Ive lethals and wanslocations
were cbserved in spermatid cells with fractionated than with fast doses. Dominam lethals were not modi-
fied in post-meiotic cells with fast or fractionated doses in eithet gas environment. In spermatogonial
cells, dominant lethals were increased by fracrionating the dose in.both argon and oxygen +argon. The
germ cell cycle of D. virilis was tasted for protecting actions of the inert gases, helium and argon,
Dominant lethal damage was tested in 1 atm air, 1 aun air +9 atm hellum, apd 1 atm air+9 atn argon.
Nedther {nert gas, at 9@ atm presaute, suppressed ledhial damage below the air test,

Alexander, M.L. OXYGEN EFfECTS AND DOSE FRACTIONATION IN THE DEVELOPING GERM CELLS
OF Dm:n@ln viritis, (Abstr, §.48) p.70-1 In "Genetios Today. Proceediogs of XI International
Congress of Genetics, The Hague, September 1963, Vol. I*. Geerts, $.J., Ed. Oxford, Pergamon Press.
1963,

1-~d-ald males of D, vitilis were treated with 1000 r of x-1ays while under 74.7 lb pressure of atgaon gas
and in a gaseous armosphere of 45 1b argon + 19,7 15 Op .  X-rays were given at & rate of 1000 r/min as a
tingle dose and a3 two doses fractlonated by a pericd of 40 min, Additional tests were made with 2000 [
uixder 64,7 1b of argon, Postmeiotic. meiotic and premefotic germ cells were tested for induced biological
damsge. Dotnfnant lethals in pornmmeiotic sperm and spermarid cells were { d by the p of
oxygen. In sperm and spermatids, there were no differences {n the percentages of dominant lethals or
transiocations with dose rate changes in argon or when O, was present, These results differed from those
observed for D, melanogaster where dose fractionation in argon, but not oxygea, increased translocations,
sex-linked lethals and dominantlethals in q_}ermatids. The premeictic cells of virilis, as melanogaster,
showed an enhancement in dominant lethals with dose fractionation in both anoxic and oxygenated gases.
Enhancement with dose firctionation in virilis appear: to be limited to later spermatogonial stages. The
stern cells do not respond to dose fractionation, Enhancement of lerhals in premeictic cells has heen ob-
served in anoxic and oxygenated atmospheres of gases In both speci Diff in tesp of spermatid
cells in virllis and melanog mway be due ro oxygen metabolism or other metabolie differences in the
two species. Spermarogenic cysts are not preyalent in young males of efcher species and the differences
cannot be explained by mixed populations of resistant and sensitive spermatid celfs.

Alexander, M.L., Bergendahl, J. RADIATION SENSITIVITY IN SPERM TREATED IN MALES AND IN-
SEMINATED FEMALES OF Dtnsoﬂla WITH X-RATS IN MITROGEN AND AIR, (Abstr, E1} Rad, HRes. ﬁ
(1862) 572. '

Manire iperm were treated with 4000 1 of x-irradiation, simultanecasly, in mature males and inseminated
females of D, melanogaster., One treatment was in air and the other in nitrogen. Transfocations and sex-
linked recessive lethals wete tested the Ist and 2nd day after treatment. In air, Wie recults for jnseminated
femailes were 9.37% (3/32) the 1st day and J0,72% (43/401) the 2nd day for sex-linked lethals; for wans-
locations, 18.05% (39/216) and 17,20% (82/474) were observed for the 1st and 2nd days. For sperm
treated in males {aif), the rewlts were 9,66% (109/1128) and 7.00% (5T/814) sex-linked lethals and
9,85% (52/528) and 7.51% (42/559) wanslocations the 1st ind Znd days. In N,, the remlis for insemi-
nated fernates were 4. T6% (7/147) aud 8.19% (62/757) for sex-Unked lethals the let and 2nd days, For
teanslocations, 4.87% {20/411) and 8.03% (55/685) wers vhserved the ist and 2nd days. Mature males
gave results of 5, 83% (78/1338) and 5.26% (66/1255) for sex-linked lethals and 3. 95% (22/557) and
3.85% (21/548) translocations the lst snd 2nd days. In both gases, totals for both days show higher ans-
location and sex-linked lethal percentages induced i spertn in inseminated femzles than in males. High
translocation valuer indicate that chromosome breakage is an important faceor for increased sensitivity,
Genetlc damage was 0ot reduced consistently the 2nd day after teavment to indicate that recovery
mechanisms act {n males. The data indicate that postirradistion enhancement in air may result the second
day after weatment in N, in Inseminated females.
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Amer, N.M. MODIFICATION EFFECTS WITH MAGNETIC FIELDS. p.55-8 in "Biology and Medicine.
Semlannual Repott, Spiiag 19637, UCRL-11033, Califomia. Univ., Berkeley. Donner Lab, and California.
Unlv., Berkeley. Doaner Pavilion.

A modifying effect of a constant magnetic field on the course of wing development was demonstrated in
Tribolium confusum irradiated s pupae using 12040 r of 250-kVp x-rays at rate of 1000 r/min. The effects
of temperature are discussed. (NSA 18:1384, 5008)

Amherst Coll., Mass, GENETIC AND DIREGT EFFECTS OF y RADIATION ON Drosophila. Progress
Report 1962, TID-1%003. 10p.

Progres is reported in studies of the mutagenic effects of different dosage levels of yrays during various
stages of spermatogenesis in Drosophila melanogaster under controlled, varied genetic and envitonmentsl
conditions, Data are presented on the dosage - mutation rate pattem during spermatogenssls, the relation
between developmental temperature and mutational response to y irradiation, and the organization of
genetic materia]l on chromosomes. An analysis was made of a ratural population of B}, meianogaster,

A list {3 included of publications during the perlod. (NSA 17:1963, 28683}

Bawmhover, A.H. INFLUENCE OF AERATION DURING GAMMA IRRADIATION OF SCREW -WORM PUPAE.
I. econ. gnt, 56, 5 (1963} 628-31.

Screw -worms (Cochliomyia himinivorax {Coquerel)) have shown varlable respense to the standard dose
lewel of y-rays from CoS0 - sources used in routine production of sterle flies. The primary influence was
found to be availability of Oy during irradiation. When pupae were imadiated in o CO; atmorphere, =
dosage of 11 000 r was reqanjred to sterflize the fernales, compared with onty 5500  to 6200 r required in
Oy and air (forced ventilation). Anoxia induced by consumption of O by the pupae produced radiation-

- protection effects that were lotensified by delay prior to irradiation and/or ingreased rate of Oy uptoke as

pupae advanced in age. In practical tests, a canister made of 1f8-inch mesh Al sieen pravided sufficient
diffusion of air 1o standardize the dosage safely at 6900 r, with up to 30 min delay prior to treatment for
pupae 5d of age or older. This dosage reduces by 50% that required under maximnm conditions of anoxia
encountered in production when a closed canlster is used. (Auth.)

Blellmana, G. EFFETS DRRADIATIONS LOCALISERS CHEZ Locusta migratoeia L, Bull. Soc, Zool.
France £6, 1(1981) 99-1086.

Burdette, W.J. INFLUENGE OF PENIGILLIN ON FREQUENCY OF INDUCED MUTATION. Proc. nat. Acad,
Sci., Wash. 47 (1881) 1813-7.

The frequency of lethal mutations indweed in the X chromosome of Drosophila by x-imadiation (3000 r at
500 1/min} s diminished to 1/3-1/2 by administration of penicillin in concentratlons above a threshold
vatue (20 000 u/mly. The diminudon in percentage of mutations occurs in all stages of spermatogenesis
tesied. Enhancement of mutation frequency by O, is curtailéd by administering penicillin both in the
stages of gametogenesis with greatest frequency of lethals and when all sapes are combined. ‘The number
of heritable tumours in the susceptible strain of Drosophila used ate also reduced both by peniciilin 2nd
irzadiation, ’

Burdette, W.I. ALTERATION OF MUTATION FREQUENCY BY ‘TREATMENT WITH ACTINOMYCIN D.
Sclence 133 (1061) 40.

The frequency of lethal mutations gecurrisg in Drosophila melanog was reduced by approximately 1/2
when (x-) irradiated meles were teeated with am;mycin D, which also inhibited the appearance of
melanotic atypical growths in the strain used for the study. {Auth.)y

Capps, A.S. THE EFFECTS OF NITRIC OXIDE ON RADIATION DAMAGE IN Drosophilz virllis AND
Drosophila melancgaster. Genetics 46, 2 {1961) 123-7.

Nitric axide present during ireadiation at a concentration of 3%.in He enhanced genetic damage resnlting
from 1000 r of x-rays. Damage was measured by the production of dominant lethals tn D. vitilis and sex-
linked recessive lethals iu D. melanogaster. Under similar conditions 3% O, in He showed no effect on the
production of dominant {ethals by x-rays. Nitric oxide had the additonal effect, independent of irradiation,
of delaying developmeant of germ cells in D, wirilis. (Auth.)
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Carfagna, M., DeCapoa, A., Duraccio, F. EFFECTS OF A PROLLWIED EXPOSURE OF ARTIFICIAL
POPULATIONS OF Drosophita melanogaster TO MnGl,. Genet. agr. 16, 1/4 (1963) 354-64, (In Iealian),

Populations of D, melanogaster were expased to 0.2-0.6% MaCl; and simultaneously to x-rays (500 1/
genecation} . Fertility was significantly decreased after 20 generations of MoCl, exposure. (CA 61: 18964,
4782 b)

Chang, T.H., Wilson, F.D., Stane, W.5. GENETIC RADIATION DAMAGE REVERSAL BY NITROGEN,
METHANE, AND ARGON. Proc, nat, Acad. Sci. 45{1850) 1397-1404,

Chang, T.H. REDUCTION OF THE SEX-LINKED RECESSIVE LETHAL FREQUENCIES iN Drosophiia
melanogasier BY ARGON, NITROGEN, AND METHANE UNDER PRESSURE. Dissertation. The University
of Texas. 1960,

{Note: An assumption made here that x-rays would produce more lethals in 10 atmospheres of Oy than in
1 atnosphere has since been proved untenable. }

Chahg. T.H. FURTHER OBSERVATIONS ON THE RELATION BETWEEN GAS PRESSURE AND THE X-RAY
DAMAGE IN Dyosophila melanogaster. p.385-93 in “Studies in Genetics. II. Reseatch Reposis on
Drosophita Genetics, Taxonomy and Evolution”. Wheeler, M.R., £d, Aumtin, The University of Texas.
1962,

Increase in alr pressure increases the x-ray damage measured as sex-linked and dominant lethals, An in-
crease in pressure of pure Oz, on the other hand, does not, The same is true for argon and N,, Whereas
8 aumospheres (atm) of argon were not able to connteract the effect of 2 atm of Oy, 9 atm of argon
definitely reduces the effect of 1 atm of Oy almost to the anoxic level. The typical differential responise
of spermatogenic cells to X-rays was obsetved: eatly spermatids aze moit sensitive to recessive, spermato-
eytes to dominant lethal induction. This differential response is much less obvious when the flies are
treated in anoxia. The high radiosensitivity of spermatids (and spermatocytes) is therefore at least
partially atiributable 1o the presence of O;. Treatment of flies in gases and mixtures without radiation
has ne effect,

Clark, A.M. THE EFFECTS OF CHL,ORAMPHENIGOL, STREPTOMYCIN AND PENICILLIN ON THE

" INDUGTION OF MUTATIONS BY X-RAYS IN Drosophils melanogaster, 2. VererblLehre 94, 2 (1963)

121-5.

Injection of chloramphenicol, streptomycin ot penicillin into Drasophila males just before exposure to
{10400 1) x-lrradiation causes a reduction in the yield of sex-linked recessive lethsl mutations. The effect
appears to be primarily on spermatids and possibly spermatocytes. In the absence of x-irradiatien, the
injections of these antibiotics are certainly not maskedly mutagenic in Drosophila.

Clark, A.M., Cristafalo, V.J. SOME EFFECTS OF OXYGEN ON THE INSECT Anagasta kiihniella AND
Tenebric molitor, Physiol, Zodl, 34 (1981) 55-61.

The larvae and pupae of A. kithniella and T. molitor were exposed for 5 min to O, at pressures of 15-75
1b/in? and the effects were compared with coutrols maintained in O, and air at 15 lb/in®. Under such
eonditiens A. kithaiella pupae were injured and showed decreased O, comsumpton. Larvae, although
sensitive to O,, were more resistant than pupae, Unpigmented T. molitar pupae were injured after ex-
posure to 60 and 120 1b/in® O which affected their ability 1o become pigmented and 1o consume O, .

A 5000-r dose of x-rays amested development of T, molitor [arvae, whereas 50000 r were required to
asrest development of pupae, although the O, consumption of the latter was ndt decreased after such
exposure.  {CA 55:1861, 11687

Dubinin, N.P., Grozdova, T.Ya. STREPTOMYCIN, RADIATION, AND NATHRAL MUTABILITY.
Dokl. Akad. Nauk S55R, 148 (1863) 1397-9.

Experiments with Drosophila showed thar the aptimutagenic effect of streptomycin, admini d by intra-
abdominal injection, affects oot only the ¢hzomosome rearrangements hut also the spot (and gene)
mutations. The effect was observed both in the developinent of spsrm characterized by high natsral
mutability 2od in the development of the egg cells, No pratective action by thi¢ deug was found among
embryo cells which were irradiated with x-rays at 3000 r dosage. The mutagenic effect of streptormnycin
was not observed in these tests. Administration of streptomycin lowered the natural mutsbility of males,
cauked by metabolic peculiarities (n the early pupal stage. This result indicated that either potential
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changes in chromosomes exist in case of natural Mutagenesis or that mutagenic agents exert their action on
the sperm only after a certain period after administration. (CA 58; 1968, 14434f)

Ellis, I.F., Hamis, T.M., Ostheimer, J.T., Plongh, H.H. THE EFFECTS OF COMBINED GAMMA
RADIATION AND ETHER TREATMENT ON THE FREQUENCY OF EGG LETHAL IN Drosophila melanogaster.
Rec, Genet. Soc. Amer. 26 {1957) 368,

Falk, R. NETROGEN-TREATMENT EFFECTS ON REARRANGEMENT-INDUCTION PATTERNS IN Drozophila
melanogaster, Int. J. Rad. Biof. 4, 5(1961/2) 437-58. (In English)

Recovered rates of Y-chromosome-autoromal translocations {Y-A) induced in spermatids of pupae of D.
melanogaster, as well as the chromosomes 2-3 transiocations (2-3),, were higher in crowses to females
having an attached X.Y-chromosome than to regular females. This suggests that numerous position-effect
sterility mutations were induced in the Y-chromosomes as well as In the autosomes. N,-treatment after
imadiaton of 800 1 did not increase the frequencies of transiocations recavered, Prolonged N pre-treatment
apparently retarded development so thet irradiation involved an sarlier and more sensitive stage of spermio-
genesis than without pre-treatment., When two [rradiations were given 14 h apart in air, breaks induced in
the 1st irradiation rejoined prior to the 2nd, The change in the frequency of X-chromoesome recessive
lethals over the 14 b separaring the two irradiations applied to the spermatids is much larger than that of
breaks inwolved in translocations. At least some recessive lethals are apparently caused by intra-genic
mutations as opposed to {nter-genic breaks.

Fritz-Niggil, H. BEEINFLUSSUNG DER STRAHLEMINDUZIERTEN MUTABILITAT DURCH 2,4-DINITRO-
PHENOGL BEI Drosaphila, (Medification of the radio-fnduced murability in Drosophila by 2, 4-dinitrophenol.)
Maturwissenschaften 48 (1961) 650-1. (In German).

The varability of the radio-induced mutation rate with the age or development state of the germs cells can
be used as an indication of a dependence of the mutation genesis on the intracellular metabolism of the
cells. Therefore the effect. of 2,4-dinitrophencl on the mutation fate of D. melanogaster was investigated.
The results established that tredtment with this chemical before irradiation diminished drastically {approxi-
mately fourfold) the number of radio-induced recessive lethal. factors and chromasome losses by rupture.
{NSA 16:1862, 8380).

Glavelli, 5., Calluecl, E., Pozzi, L.V., Sironi, G.P. PRELIMINARY RESULTS OF COMBINED EFFECTS
OF OXYGEN AND LOW TEMPERATURES ON MUTATIONS INDUCED BY X-RAYS IN Drosophila. At Ase,
genet, ltal, 8(1963) 194-204. {fu Italian).

In arder 10 study the mechanism of the oxygen effect in x-ray~induced mutations, D). melanogaster Orsgon-
R males were irradiated in oxygen at 25°C and 0*C., thus at normal and low metabolism. Sex-linked
x-ray-induced recessive lethals were scored, and no difference was found in the mutation frequency induced
by the two treatments at different temperature, The oxygen effect was dered independent from the
metabolism of the ieradfated cells. (Auth., NSA 17:1963, 28710)

Glass, 8., Metler, L.E. THE OXYGEN EFFECT IN RESFRCT TO POINT MUTATIONS IN Drosophila
melanogaster, p.97-8 in "Praceedings of 10th International Congress of Genetics, McGill University,
Montreal, 20-27 Anguar 1958, Vol.I1". Toaronto, University of Toronto Press, 1858,

Gilemboskif, Ya.L., Parferoy, G.P. GENETIC EFFECTS OF SPACEFLIGHT FACTORS, Probl. Kosmich.

Biol, 2 (1962) 98-114. <

With the object of investigating effects of spaceflight factors on heredity, Drosophila tnelanogasier was
carried on the 2nd, 4th, amd 5th orbital spaceships and on Vostok-1 and Vostok-2. Four different space-
flight effecis were investigated. Non-disjunction of chromosoines was investigated by exposing unfernilizad
white-eyed Drosophila females on Vostoks 1 and 2 and mating them on their return with eed-<eyed mates.
Primary norditjunction of chromosomes resulted (n the appearznce of 4 times as fany unusual genotypes
(XXY females and X0 males) among the progeny of the exposed gronp as among offspring of the controls.
However, the increase in non-disjonetion cannot be aseribed 1o radiation effects, Induced crossovers were
investigated by exposing heterozygotic males (having normal phenotypes but three recessive genes in the
second chromosome) on the Bth orbital spaceship and on Vostoks 1 and 2. Upen retutn they were mated
with homozygotic females displaying the 3 recessive characteristics (black body, cinnakar eyes, and
vestigial wings) . Diosophila carvied in the fifth otbital spaceship with no protection against low frequency
vibrations showed crossover {ncidence of 0.50+0.12%, compared 1o an incidence of 0,05+ 0. (tb% 0 none
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at ail en Vostok spaceships, where the insect coptainers weree cushloned against vibration. Dominant lethal
mutations were investigated by exposing two strains of D, melanogaster (D-18 with a high rate of spontaneous
lethal mutations, and D-32 with a low rate for the same mutations) of the 5 spacecrafi. The number of
dominant lethal mutarions was found to increase somewhat In all groups exposed to space flight. Sex-linked
recessive lethal mutations were investlgated by exposing young males of the D-18 and D-32 strains of D.
melanogaster on all 5 vehicles. Exposure on the 2nd and 4th orbital spaceships and on Vostok-1 resulted in
statistically significant numbers of sex-linked recessive lethal mutationa for spermatozoz and spermatids of
both strains. However, no increase in mutations was observed {ollowing exposure on the 5th orbital space-
ship and on Vostok-2. (NSA 17:1963, 21549, See also abstr, 27200)

Guyenot, E., Kiortsly, V., Uehlinges, V. EFFECT OF FRACTIONATING DOSES OM THE RATE CF X-RAY-
INDUCED MUTATIONS EN Drosophila.  Ann. Genet. 4 (1982} 55-62. (In French).

The present experiment was conducred an D, melanogaster t determine 10 what extent fractionation of
dose increases or decreases mutaton. X-irradiation was administered in 3 ways: continuously, for 10 ming
fractionated, with an interval of 8/16 min between 1/16-min exposures at an average rate of 70 ¢/ mimn;
fractionated, with an interval of 1/16 min. In all 3 cases the total amonnt of radiation was 700 r, The
mutation considered was a sex-linked, lethal recestive in a wild strain of the froit fly crossed with the
Muller § strain, Acconding to formulae evolved previously, the average rate of mutation was found to be
12-13% less with short interyals than with continuous irradlarion, and 19% less with long intervals than
with continuous irrediation, These results were obiained from 21 series of irradiations spread over 3 stages,
each consisting of 2 groups. Stage A was chserved 1-3 d after Urradiation; stage B, 4-8 d aftery and stage
G, 7-8d after. Tie mutation zate was concluded o be progressively reduced when the interval of pro-
tection betweesn rhe fractionated x-ray doses was increased. In the case of point mutations, there is avi-
dence for a recovery phenomenon in the vatious stages of male gametogenesis. (From NSA 17:1963,
387166)

Henke, H., Hohne, G., Kinkei, H,A, {IBER DIE WIRKUNG VON AMINOAETHYLISQTHIURONIUM
(AET} AUF DIE STRAHILENINDUZIERTE MUTATIONSRATE BEI Drosophila melanogaster. (Study on the
effect of amino-ethylisothiutontumehloride-hydrochleride (AET) on radiation-indeced mutatlon rate in
Drasophita melanogaster.) Strahlentherapie 122, 2 (1863) 279-34. (In German)

The influence of AET on the {x-ray) -induced mutatlon rate of sex-linked recessive lethals was determined
using the Muller-5-method. A significant Increase In mutadon rate was obsesved after the administration
of AET, known as a radiation protective substance with regard o somatic damage. Chememutagenity did
not oceur.  The sensitizing effect was observed in sperm of different degrees of maturity.

Hoenigsherg, H.F., Callucci, E., Giavelll, A, THE OXYGEN EFFECT IN IRRADIA TED MATURE AND
MEIOTIC GERM CELLS OF Drosophila melanogaster. Experientla 17, 4 {1981y 172-4.

The radicsensitivity spectrum of spermatogenesis was established for 5 doses (150, 300, 600, 1200 and
2450 1) of x-radiation applied at 200 r/min, and corresponding rests were carried out on the O effect,
Increased mutability was ohsesved in the presence of Oy, but not at all stages of spesrmarogenesis. 4
higher frequency of récessives occurred in meiosis than in mature sperm. While, at }ower doses, no
apparent O, eifect was observed on mature sperm although a clear effect was observed in meiotic cells,
at higher doses the O, effect exvended o both mature sperm and meiotic stages. The most sensitive
period was the ona immediarely following exhaustion of the awre specm supply under the éxperimental
conditions deseribed. Nitrogen was observed to have a proiective effect,

Ives, P.T. THE EFFECTS OF DEVELOPMENTAL TEMPERATURE ON MUTATESNAL RESPONSE TO GAMMA
RAYS IN Drosophlla SPERMA TOGENESIS. (Abstr,) Amer, Zool. »{1862) 417.

Japan. Sericultural Experiment Staticn, Tokyoa. STUDIES ON THE BREEDING METHOD TAKING AD-
VANTAGE OF y-RAYS IN THE S5ILKWORM. Nucl, Sct. Abswr., Japar 1 3/4 (1962) 170-1, {In English).

The effects of y-ray reatment on the following genetation with regard to hatchability, sorvival sate at

the larval stages, pupation rate am quantitative ch istics of the n are almost the same for
fractlonal irsadiation of successive generations and & single treatment of one generation, provided that

the stage of the silkworrn art irradiation and the tota] deses given are the same. Linear dose-action corves
are obtained in both cases. Damage tends to be less with fractional irradiation, When one generation only
is treated the lowsr the dose the faster generation recovery takes place for doses <4 kr. Strains with
survival rates under normal conditions are also rather resistant to y-rays. Reslstance to radiation damage of
F, - and F, -hybrids is greater than that of parents, with ¥, -kybrids more resistanc than F,-hybrids,
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Japan. National Inst. of Genetics, Mishima. STUINES ON THE GENETIC EFFECT OF RADIATION WITH
SILKWORM. Nucl. Sci. Absti., Japan 2, 2{186¥) 72-3. {(in English}.

Two types of dose rate dependence of radiatlon-induced mutation freguency have beén found in sarly
gonial cells of siikworm, differential repalr and selective kilting heing suggested. Further evidence has
been collected supporting the hypothesis of selective killing. Vaslations In induced muiation frequency
were studied along with the development of germ cells, for acute and chropic imadiation. Rewutts from
cytolagical studies suggest that germ cells acutely imadisted at the primaty and secondaty spermatogonial
stages must have been killed eventually, observed mutation frequency reflecting that of repopulated cells
dotmant at the time of itradiation while, under chrenie Liradiation some cells at advanced stages are able
o sutvive a higher mutation frequency being observed.

Japan. National Inst, of Radiologica) Sclences, Chiba, MUTATION RATES AT LOW LEVEL IRRADIATION
IN Drosophila melenog, . Mucl. Sci. Abstr., fapan 2, 2(1963) 93-4. (In Euglish)

The Canton-§ strain of D. melanogaster was used as wild type material, isogenization being performed
every 4 months. Wild males were stocked for 1 week after their emergence, and irradiated with 145 t/min
x rays for high doses (1400-4000 r) and 4 r/min for low doses (8-25 r). Evidence was obtained indicating
that the linear relationship between mutation rates and radiztion dose can apply to dases down to B r, sex-
linked recessive lethal mutations being used as indicators. No threshold dose was observed for. the genetic
effects of radiaton down 10 8 1,

Kostolanska, A. INFLUENCE COF POST IRRADIATION CHANGES IN THE EGGS OF Bombyx mori L. AT A
LOWERED TEMPERA TURE. Biolégl_a. Bratlst. 17, B (1962) 826-8. (In Czech, with German summary}

Krebs, I.J.¥. THE EFFECT OF REPEATED X-RAY EXPOSURE UPON THE GENETIC LOAD AND MUTABILITY
OF Drojophila melgnogaster. Thesis. Saint Louds Unly, 1863. 48p,

Kinkel, H.A,, Oberheuser, F. ULTRAFRACTIONATION AND BIHOLOGICAL EFFICIENCY OF FAST ELEC-
TRONS, INVESTIGATIONS ON "EGGS™ OF Drosophiin melanogaster OF DIFFERENT STAGES OF DEVELOP-
MENT. (Abstr,) p.& in “2nd Intemational Congress on Radiation, Research, Harrogate, Yorkshire,
England, 5-11 Angust 1982". London, Silver End Documentacy Publications, Lnd. 1962,

Experiments were cartied out with a 16-MeV betatron. By means of a special electronie design it was
possibie to quench radiation pulses in the injector of the acceleraror. In this way the frequency of radiation
pulses was varied between 2 and 50 e¢ps. To compare this nluaftactionated radiation with continucus radi-
ations, B-ray: fram a 5% source as well a5 y-rays from 2 Cof? source were used. The influence of ultra-
fractionation on biclogical efficiency was investigated in Drosophila “eggs™ at the "age™ of 1.75, 4.5 and
8 h, Dose-effect curves were determined for each group keeping constant either the average dose rate or
the dose rate of the particular radiation pulses,

Kiinkel, H.A., Rosner, A, EXPERIMENTS WEITH CHEMICAL COMPOUNDS WHICH REDUCE OR IN-
CREASE MUTAGENIC EFFECTS OF IGNIZENG RADIATIONS, (Abstr, 5.35). p.67 in “Genetles Today,
Praceedings of XI International Congress of Geneties, The Hague, September 1963, Vol. I". Geerm, 8.].,
Ed. Oxford, Pergamon Press. 1963,

This paper deals with investigations on 3 chemical compounds well known as radioprotecting agents with
regand to somatic radlation damage: cysieine, amincethylisothivropinm (AET) and 5-hydroxytryptamine
(serotonin}. Experlmentm wete cartied out on Drosophila and on E.coli. [0 Drosophila the rate of ray-
induced sex-ilnked recesdve lethals was tested after x-irtadiation by means of the Muller-5-Methed.

No influence of cysmeine was observed In Dmmgﬁia. Serotonin reduced the fate of mutations in Drosophila
as well as in E, coli. Protecton, however, was only small. After AET the ray-induced rate of mutations
significantly increased although this compound per se has no mutagenic effect. Lastly experiments are
reported with bromodeoxyuridine which {s incorporated inte DNA instead of thymidine and provides in-
creased radiosensitivity in some cases,

LaChance, L.E. POST-IRRADIATIVE EFFECTS OF NITROGEN AND CARBGN MONOXIDE ON HATGHABL-

LITY OF Habrobracon EGGS TREATED IN FIRST MEIOTIC METAPHASE. Int. I. Rad. Biol. 4 (1961/62)
15-20,

The effect of N, and of CO administered as post-radiation treatments (x-rz2ys) was investigated. The
hatchability of Habrobracon egps t ¢ in first meiorlc metaphase was taken as the etiterion of damage.
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Borh gases are equally sffective in enhancing the damage induced by the radiation. Since restitution is
thought to be rare in irradiated metaphase oticytes, the action of these gases is considered as altering a
repalr mechanism which reselts In allowing potential damage 10 become actual. (Auth.)

(Also published as BNL-4981, Brookhaven Natlonal Lab, , Upton, N.Y.3

LaChance, L.E. ENHANCEMENT OF RADIATION-INDUCED STERILITY IN INSECTS BY PRETREA TMENT
IN COp + AIR. Int. J, Rad. Biol. 1, 4(14963) 321-21,

Whez the pupae of the screwworm fly (Cochliomyia hominivorax (Goquerel)) are irvadiated in an armos-
phete of CO2 + air (50-50 mixture), damage 1o the reproductive systemn measured in the adult female is
greater than that induced by a similar radiation treatment delivered in ajr. Doses of y-radiation ranging
from 2500 ta 5i0{ © were investigated. Ia all tests the number of femalas oviposlting, the number of eggs
pet fecund female, and the egg hatchability were reduced. For CO, 10 be effective in enhancing radiztion
damage air must be present, and the pupae must be pretteated in the gas mixture for approximarely 45 min.
Complete stezility can be induced by a treatment of 4500 ¢ delivered in CO, + air, whereas irradiation in
air alone requires about 5500 te 8200 r to induce complete stetility. Irradiation in COp + air is more
damaging to the reproductive system than irradiation in pure Qy. (Auth.)

Labbecke, E.A., Oltmanns, 0. ON A CHANGE IN THE SPECTRUM OF SOMATIC MUTATIONS IN
Ephestia kuehiniella Z. 8¥ TEMPERATURE TREATMENT BEFORE IRRADIATION, Z. VererbLehre 92
(19813 246-51,

Pupae were maintained at different temperatures (-7, 3, 30, 35, 40°G) far 6 h before being exposed (o
8(-r doses of x-rays. The Incidencs of 4 typer of scale mutatons (ES 1, ES 2, £3 2, ES 4) in the butter-
flies was studied. 1t was found to vary significantly according to temperature. The ratio of ES I/E5 2
mutations was lowest (5:1) at -7° and highest (11:1) at 35°C, The ES I mutant showed highest frequenay
at 25" and fell to the lowest value after preincubation at 40°C. The ES 2 mutant reached its lowest ineci-
dence at 35°. The ES 3 muant varied Inconstsiently and ES 4 frequency was only slightly dependent on
temperature. The preincubztion temperature of 44°C,the lethal limit for the species, generally depressed
murtation frequency, The precise reason for the effect of tempetature on mutation frequency is unknown
but it was previcusly found that chromosome fragmentation and transiocation were reduced at elevated
temperatures. (NSA 17:1963, 23206)

Markus, B., Stlciosky, E. EXPERIMENTS ON THE EFFECT OF THE ENERGY SPECTRUM OF FAST ELEC-
TRONS ON BIOLOGICAL REACTEONS. Strahlentherapie 115 {1961) 394-403. (In German)

After a sarvey of the present knowledge about the LET {linear enefgy transfer) spectrum of fast electrons
and of the possibilities for the examination of its influence on biological reactions experimentally, radi-
ation tests with eggs of Drosophila with 14.2-MeV electrons are descrihed, The egas were irradiared in a
piexiglaw phantom at depths of 100, 3u, and 20% of the relative depth dose under specially controlied
conditions with the same fonization dose of 200 ¢ {verging on LDy} with 65 t/min. As opposed o the
100% depth, the damage rate az the 30 and 20% depths was 19 to 23% higher. A discussion of the
methodic influences, especially of dosimetry, shows a true effect, {Auth.)

Markus, B., Sticinsky, E. THE ACTION OF 14-MeV £LECTRONS, 14-MVp AND 2uu-kVp X-RAYS AND
THE INFLUENCE OF THE ENERGY SPECTRUM OF 14-MeV ELECTRONS ON EGGS OF Drogophila. {Abser. )
p-244 in "2nd International Congress of Radiation Research, Harrogate, Yorkshite, England, §-11 August
1962". tondon, Silver End Documentaty Publications, Lad, 1962,

The effect of an ionization dose of 200 t on Drosophila eggs of mixed ages of u. §4% b was described pre-
viously for 14 MeV electrons, The LET of the radlation was varied by exposing the eggs at different
depths of a Perspex phantom. The depth dases corresponded to 1u, 30% and 20% of the incldent beam
intensity. The experiments have been extended using eggs of 1 b, 1.75 h and 4 h of age and using 14 MVp
and 204 kVp x-rays. Intercomparisons are given for the bi olagical effectiveness of the different radiations
used for diiferent depths in the phantom. The RBE varied with the age of the eggs. The effectiveness of
the radiations increased with the depth of the phantom. X-rays of both energies were more effective than
14 MeV electrons. This difference was more pronounced the older the egge at the time of frradiation,
Ohsetvations are based on doses of 150 r, 3060 and TuU r, and are compared with results of Frirz-Niggli
and Schinz,
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Martkus, B., Stcinsky, E, DER EINFLUSS DES ENERGIESPEKTRUMS VON 14-MeV-ELEKTRONEN UND DIE
VERGLEICHSWEISE WIRKUNG VON 14-MeV-ELEKTRONEN, 14-MV- UND 200-kV-RONTGENSTRAHLEN AUF
Drogophila-ETER. (The effect of the eneegy spectrum from 14 MeV electrons, and the relative effects of

14 MeV electrans and 14 MV and 200 KV x-rays oo Drosophila epgs.) Suahlentherapie 120, 2{1983)
269-8. (In German) -

In experiments on the {LET) -spectrum of fast electrons cn biclogical reactions, a significant effect on
damage rate of Drosophils embryes (aged 1,.1.75 and 4 h) was found in all 3 age-groups with electrons
of 14.2 MeV. The effect was most marked at 4 h when, with an ionization dose of 700 “1*, given in a
plexiglass-phantom at a depth of 30% relative depth dose, & damage tate of 230% is produced, against
160% at & depth of 100% relative depth dose, The effecis of 14 MeV-electron-itradiation at 100% depth
showed significant differences for all 3 age-groups, compared with 200 kV or 14 MV x-rays.

For an equal jonization dose, the effect of fast electrons was always less than that of x-1ays. The differ-
ences in efficiency shawed a characteristic dependence on age. Between 200 kV and 14 MV x-rays there
was no difference at 1 &, but with advancing age increasing differences were cbsetved. The results are
compared with those of Fritz-Niggli and Schinz.

Martin, V.J., Burson, DL M., Bull, },C., Comwall, P.B. THE EFFECT OF CULTURE ENVIRONMENT ON
THE SUSCEPTIBILITY OF THE GRAIN WEEVIL Sitophilus granasrius L, TO GAMMA RADIATION. AERE-R-
3893, United Kingdom Atomic Energy Authority. Researck Group, lsotope R h Div., wWantage, Beris,
England, 1962. 26p.

The lethal effect of gamma radlation on adult grain weevils is increased by culture depsitiet whick cause
a substantial rise in ¢ bolic tempers above 28°C during larval deveioy Densely ded
cultures in which tempezatures during growth and maturation of larvae do not zise appreciably above 26°C,
fail to modify the adult's fethal response, Temperture fluctuations up to 36°C during development do
not modify the susceptibility of the adult to zadiation sterilization. Accardingly, the efficacy of 18000
rads for control of grain weevils is unlikely 10 be reduced by population densities normally encountered in
commercial storage, {Auth.)

Makino, 5. EFFECTS OF RADIATIONS ON CELL DIVISION AND CHROMOSOMES IN ANEIMALS. Final
Report No.2, 15 Dec. 1981-14 Dec, 1962, AD-402109, Hokkaide Univ., Sapporo, Japan. 12p.

Effects of radiations on cell diviston and chromosomes in animals were studied. Effects of x- and B-lmadl-
ations on grasshopper spermatocyter were investigated using various chemicals with special regards to thelr
radioprotective effects, X-ray effects ou Drosophila spermatogenesls were also stdied. The remaining
investigations were not concerned with insects.

Meyer, H.U., Bhrlich, E.F., Muller, H.J. TOLERANCE OF GONIAL CELLS OF Drosophila mmelanogaster
FOR HEAVY X-RAY DOSES DIVIDED INTO INSTALLMENTS. (Abstr.} Genedes 44 (1959) 527.

To explore ways of obtaining offspring from heavily irradiated gonla, x-ray instalments of 1500 r, 2040 r,
and 4000 r were given to young imagees, To promote gonial proliferation, instalments were separated by
2=, 4-, 5- or B-d Intervals, dusing whick the flies fed and reproduced actively. Adult offspring from eggs
1aid in succassive broods after the last irradiation were covnted. After female ircadiation, ouly the Frst
two 4-d broods {from weated otcytes) were strongly affected by tize of instalment. The earliest broods
sepreseating treated gonia (brood 3 from treated females, broods 4 and 5 from treated males) gave the
highest yields. Four-day Intervals gave distinctly higher yields than 2-d, bur not much lower than 8-d
intervals. Tolerance varied grearly with genotype. Thus, with 4000 1 instalments 5 d apare, 8000 t
sterilized ail odgonia of a homozygous sock maried only by veinlet, while 24 000 r 2llowed some odgonia
of normals from outctosses 10 reproduce., With similarly given instalments, 12000 r sterilized all spermato-
gonia of yellows while 24 000 r allowed some spermatogonia of Stubbles to reproduce. In experirments
ranging fram 8000 r to 24 000 r, the yiel of offspring from treated odgonia was approximately halved by
each 3000 r given {as contrasted with 2000 r for the halving dose earlier found when lave spermatozoa are
irradiated in malesy. The following sex-linked iethzl Freq ies were indueed in otgonia in the last-
mentionad series; 12000 ¢ (3000 r lostalments) , 13/244; 18000 1 (4000 ¢ instalments) . 15/115;@4000 r
(4000 r instalments), 19/125; that is, 1% per 2000 r. Crossover tests showed these very rarely t¢ include
gross structural changes.

Mittler, 8. AET AND MEA AS PROTECTION AGAINST RADLATION INDUCED CHROMOSOMAL
ABERRA TIONS IN Drosophila. (Abstr.) Genetics 48, 7 (1863) 802,
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AET or MEA were Injected neat the testis of Drosophila 6 to 12 b after emergence and the fHes irradiated
with 2000 r of 100 kV x-rays in air. The males were mated at ratio of 1:3 females and tranaferted to a
new group each 3 or 4 d.  AET at concentration of 1058 mg/kg did not protect Oregon-R X chromosome
as indicated by the M-5 method from recessive sex linked lethals. The brood representing spermatids and
spermatocytes at the time of irradiation yielded more mutations than the control. AET did not protect
against deletion of the X chrommosome of Oregon-R male as shown by induced hypetpioidy of artached X
femzles with 2 y marker. Injection of MEA at 1411 and 3530 mg/kg did not protect X chromosome of
5c®Y {y*) /B males agalnst radiation induced recessive lethals when mated to a mult-purpose stock y
scSlInd9sc®, bw, stpP, Again the radiosensitive stages in spermatogenesis, the spermatids and spermata-
cytes, are induced to produce more rather than less mutations, MEA did not protect against radiation in-
duced translocations between chromosomes J and 3. (From ahstr.)

Mittles, 5. STUDIES OF CHEMICAL PROTECTION AGAINST RADIA TION INDUCED MIUITA TIONS.
{Abstr. BIB330) Pp.37 in "Research and Development in Progress, Biology and Medicine. Issue No.1®.
TID-4200, Division of Technical Information, AEC, July 1963.

Sulfhydsyl compounds, which ate effective in protecting mammals from death by irradiation will be
studied with respect to chemical protection againse induced mutations, and cheemnosome translocations,
and deletions in Drosophila melanog . MEA, 2 mercaptoetiiylamine, and AET, 2 amincethylisothlo-
wronium bromide, will be injected pear the testes of the fly which will then be iiadiated with 2000 ¢ from
an X-ray soutce. Recessive wex linked lethal mutations will be determined by the M-5 method and wans-
locatians between IT and 111 chromosome by bw: st method. The protection,if any, against deletions of
the X chromosome will be defermined by the (attached) X method. Pretiminary experiments indicate that
the sulfhydryl compounds are not protecting against genetic damage, but are enhancing it, This may be
due to sowe inhibition of & recovery procass.

Mossige, J. OXYGEN-EFFECT ON MUTATION-RATE INDUCED IN DIFFERENT STAGES OF SPERMIO-
GENESIS IN Drosophila melanog, BY 31-MeV ELECTRONS AND 180-kW¥ X-RAYS. {Abstr.) p.244in
"2 International Congress of Radiation Research, Harrogate, Yorkshire, Rugland. 5-11 August 1962™.
London, Silver End Documentary Publications, Lid. 1962.

The putpose of the present investigation is to determine whether the oxygen-effect on Drosophila sperm
could be modified by LET. A comparison is made between the brood pettems obtained by lrradiating
newly eclosed males with 31-MeV electrons from a betatron, and 180-XV conventional x-raya {n an
atmosphere of axygen ot of nitrogen. The electron doses are measured with & Baldwin Facmer substandard
dosemeter, and the x-rays with & Duplex integrating dosemeter. The males are mated each day with 5
new females and the progeny tested for recessive sex-linked lethals by the standard Basc method, Peak
sensitivity is usually found on the 5th day, and this day also reveals The greatest modification of sensitivity
by both O; and Nj. In an experiment with a doss of 375 1 in O and 750 r in Np. the O; enhancement
factor for Day 5 was 2.5 for x-rays and 3.8 for electrons, while it was about 1 on Day 1 with x-rays and
with electrons. Preliminary experiments at ligher doses indicate an even greater enbancement on Day b,
Further experiments are in progress 10 confirmn this finding,

Mossige, J. DIFFERENTIAL TIELDS OF MUTATIONS FROM THE FIRST AND SECOND MATINGS AFTER
IRRADIATION OF MATURE SPERM IN Drosophila melanogaster. (Abstr.) Hereditas 48, 3 (1962) 543,

See 1087,

Mossige, J.C. DIFFERENTIAL YIELDS OF MUTATIONS FROM THE FIRST AN SECOND MA TINGS AFTER
IRRADIATION OF MATURE SPERM IN Drosophila melanogaster. p.252-74 (o "Repair from Genetlc Radi~
ation Damage”. Sobels, F.H., Ed. Oxford, Pergamon Press, 1963.

Young males yleld lower frequancies of sex-linked lethaly.and IT to IGf transtocations over the age range
tested, from newly eclosed to 7 d for lethals and from newly eclosed to 8 d for translocations, The first
sperm available in the cewly eclosed males, ¢ to 4 b old, yield the same frequencies of both translecations
and sex-linked lethals when irradiated in nitrogen or air, but the fr ies are enh d in oxygen.
Wheo the sperm have been stored for 3 d in the male there is both a decreas fn N and sn increase io O as
compared ¢ aiz. It is concluded that the most mature sperm in § to 4-h-old males are relaiively anexic.
When irradiated in N, air, or O these young sperm give a decreased frequency of sex-linked lethals from
the 1st to the 2nd mating with single famales, and a continued decrease of the lethal frequenty with time
up to about 24 h. Sperm irradiated in £ d-old males in air atso show a marked decrease from the 1st to
the 20d mating and a further 4 io the fi ¥ with dme up to about 3 h. In T-d-0ld males there




1088

1089

is a decrsate from the st to the 2rd mating lemediately after irradiation but no further decrease with
time. In 2-d-old males lradiated over a dose tange of 445 to 3000 rin afr, N, and O there was & tendeacy

- toward & decrease from the 1st to the 2nd matings, withiz 5 h, 1o airand O, but none in N. It ja suggested

thit the dectedse often observed between 1st and 2nd sperm batehes i due bath to a difference tn O sensi-
tivity betwsen the first spermt available and those next in line in mates of all ages. and to a recovery with
time of all mature sperm ftom males at least up to 2-d-old, which iy independent of the atmosphere in
which the lrradiation was performed. (Auth.}

Miller, 1. CHANGES$ IN THE MUTATIONAL SPECTRUM OF SOMATIC MUTATIONS IN Ephestia BY
PRE-TREATMENT WITH LOW AND HIGH TEMPERATURES. p.154 in “2nd International Congeess on
Radfation Ressarch, Harrogate, Yorluhire, Engtand, 5-11 August 1962". London, Silver End Documentary
Publications, Lid. 1962, :

Scales on the hind wing: of Ephestia kuehniella ate of uniform shape and colour. After trradiation of pupae,
single mutatad scales of different appeatance are found. There are 4 kinds of mutant scales, each one with
a characteristlc mutation rate after irradiation in a standand envircnment. In a pilot experiment Libbecke
and Oltmanns found that it is possible to change the relatlve frequencies of these mutant types by varkation
of the temperature before frradiation. In order to ascertzin this effect and to gain & better insight Into its
nature, the dose-reiationships were mudied, Pupae were kept at +3°C of +35°C respectively for 8 h and

‘were then lradlated with one of 6 x-ray doies between 100 and 1000 r. For each poinx of the dose-effect

curves 375 000 scales wete examined. The experitnent was repeated once, The shape of the dose-effect
curves for each mutation was the same, regardless of the kind of pre-treatment; but the level of the curves
of the types ESL and ES3 was considerably lower in the 3°C-series, whereas for ES2 and ES4 {t remained
the same or was even higher than in the 35*C-series. In consequence, the relative frequencies of the 4
types, i.e. the motational spectra, were changed by different pre-treatmenis in the same proportion over
the whole dose range tested,

Muller, H.1., Oster, 1.I,, Zimmesiog, 5. ARE CHRONIC AND ACUTE GAMMA IRRADIATION EQUALLY
MUTAGENIC IN Drosophila? p.275-311 in “Repalr from Genetic Radiation Damage”. Sobels, F.H., Ed.
Oxford, Pergamonm Press. 1963, :

Drosophils osgonia were frradiated with Co® yand the progeny studied for the appearance of sex-linked
lethals. When doses and dose-rates were geged by means of physical dosimetry alone it was found that a
given dote induced abont 1.6 times as many sex-linked recessive lethals in the immature odgonia of adult
D. melanogaster, when they were imadiated at their Jowest or dead level stage of sensitivity, if the radi-
ation ware delivered in the form of & single aeute dose ic about half a minute, af 44 104 t/h, as iz did if
it were dellvered in the form of a chronic dose extending over 2 weeks, at 12 ¢/h. Again using enly
physical dosimatry, doses of 4000 ¢ delivered at lower rates, extending down to 1.5 1/h, gave no evidence
of a further drop in the mutagenic effectiveness of the radiation. St using only physical dosimetry, the
resulty of 4000 r delivered at dose-tates measured as being in the rapge of 120 to 60 r/h showed good
agresment with the results of the acute irradization, and highly significant disagreetnent with those of the Irradiation
at121/hand lower, when the irradiations in the 120 to 60 t/h tange were cartied outin the so-called bot 1oom of the
Erookhaven National Labotatories. Onthe contrary, whea the Irradlations inthe 120 to 80 v/hrange were carried out
in the so-called dilution room, the observed frequencies of induced lethals showed good agreement with
those abtained for 12 1/h and lower, and highly significant dissgreement with those of the acute irradiation,
A seties of irradistions of spermatozoa in fnseminsted females was carried out in ceder to determine to

what extent the frequencies of recessive sex-linked lethals induced in these well-studied stages corresponded
with the expectations based on the phyxical dosimetty. It was found that the frequencies obtained from
acute irmadiation in the hot room, and also from chronic ireadiation, at 12 r or less per hour, in the dilution
room, wete some 90% (3559 as high as expectedafor the supposed doses. In contrast to these results, the
frequencies obtained from chronic imadiation at intended rates of either 60 o 12 /1 in the hot room were
about 120% (& 6%) of those exg d for the snpposed doses. Application of cormrection factors for the

doses used would remove all declsive differences {0 the per-t lethal frequencies, Howevet, 12 t/h given In
the hot rootn was reckoned by this method to have only half the mutagenic effectiveness shown by all these
othet treatments. A series of inadiations was thereupon cartied out in which both spermatozoa in the
female and obgonla were liradiated ritmultaneomwly. Most of the values directly observed for ofigonia
agreed watisfactorlly with those obtained previowsly. However, after application of eorrection factors

based on the resuln from the spermatozos simultansousty given the same treatment, other values for
odgonla were obtained. The 12 r/h trradiation in the hot room, giving a calewlated lethal frequency

of only 0.9%, appeared to be onty about 0.4 ax effective ax the acute irradiation, and 0.7 as effective

as chronic irradiation given in the difution room. Iu an attempt to theow light on the discrepaney, as well
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as on lesser yet significant discrepancies in other cases, extensive tests were catried out of the possible
influence of the following factors: delay In germ-cell maturation caused by jrradiation or otherwise;
natural differences in reproductive activity; differences in nurrition; presence or ahsence of & presumptive
radioprotective agent (AET); exposure in centet or near periphery of radiation field. None of the results
indicated that any of these factors had affected the mutation frequency. (Auth.)

Muller, H.J. THE INFLUENCE OF RADIATION IN ALTERING THE INCIDENCE OF MU'TA TIONS IN
Drosophila, {Abstr. B1IF389). p.51 in "Research and Developinent in Progeess. Biology and Medicine.
Issue No.17. TID-42008, Divigion of Technical Information, AEC. July 1983,

In order to throw light on the relative mutagenicity of chronic versus acure y irradiation, the mutation
frequency among offspring derived from eggs laid different lengths of time after itradiation of the female
will be further investigated. Pre-imaginal and imaginal stages will be irradiated chronicaily and acutely,
in a study of mutagenicity a1 these stages. Solutions of radionuclides will be used for delivering radiation
at controtled rates. The effect of the pre-imaginal irradiations on survival and the life span of the exposed
flies will also be studied, in order (among other things} to throw light on the influence of dose fractionation
on the effectiveness of the radiation in producing damage of this kind. A series of other experiments
designed to investigate the kinis of genetic basis underlying the damaging effects of x ar y radiation on
survival and the life span will be carrled out. These will involve the use of diverse spectally constructed
genetic stocks, The investigation of the questicn whather spermatozoz teld in the male after irradiation
und€rgo a narwral pre-mutational repalr, prottacted over some 24 h, will be carried further. The study of
the effect of anoxia (nitrogen) pre- and post-treatments on radlation tmutagenesis will be carried further.
Work will be continued oz peculiarities of heteroctromatin in undergoing radiation-induced struetural
changes. '

Murzktami, A., Tazima, Y. MODIFICATION OF X-RAY INDUCED MUTATIGNS IN Bombyx mori L.
BY PRE- AND POST-IRRADIATION TREATMENT WITH 5-BROMOURACIL. A preliminary report. {Abst.)

lap. J. GenelL. 2(1982} 400, {In Japaness)

Nair, K.K., Subramanyam, G. EFFECTS OF VARIABLE DOSE-RATES ON RADIATION DAMAGE IN THE
RUST-RED FLOUR BEETLE, Tribolium castaneurn HERBST. p.425-9 in "Radiation and Radioisotopes
Applied to Insects of Agrlenltuzal Importance. Proceedings of & Symposium, Athens, 22-26 April 1883".
Vienna, Intemational Atomic Enecgy Agency. 1963,

In ordei to find out whether a change {n dose-tate would sigaificantly alter a radiation tesponse, eggs as
well as the adults of Triboliutn castaneun were tested for viability and fertility respectively after exposure
to y-tadlation ai different dose-rates. The doses employed were 2000 and 5600 rad and the dose-rates
ranged from 126 tad/h to 140000 rad/h. it was observed that with an increase in dose-rate there was &
decline La the ferility of the adults. Similarly the viability of the eggs was considerably reduced as the
dose-rate increased, but at very high dose-rates there was a significant increase in viability. The signifi-
cance of these findings is discussed, (Auth.)

Nakanishi, Y.H.. Makino, §., Ohnuki, ¥. PHASE CINEMATOGRAPHY $TUDIES ON THE EFFECTS OF
RADIATION ON THE GELL, WITH SPECIAL REGARD TO THE BEHAVIOR OF THE CHROMOSOMES IN
GRASSHOPPER SPERMATOCYTES IN RESPONSE TO X- AND BETA -IRRA DIATIONS. p.115-35 in *Pro-
ceedings of the Symposium on Genetic Effect of Radiation, Mishima, 7-8 November 1960", Jap. J. Genet.
36, Suppl. The Genetics Sociery of Japan. 1961. (in English).

The major portion of the stody was carried out on the 1st and Zod spermatocytes of Podisma sapporense,
supplementary data having been obtained from Chrysochtaon japonicus, Chorthipps bicolor, and Cxya
yezoensis, Results are given for {1) x-irradiation with whole body exposure (when chromosomes corm-
pleted the equatorlal arrangement in a seeiningly regular maanner but falled to separate or formed sticky
bridges at anaphase)y (2) B -ircadiation of individual cells at selected stages (sensitivity was measured

In terms of chromogome stickiness and found to decrease in order of diakinesis, tnetaphase and anaphase)y
and (3) B-irradiation of patts of individual cells. The need for further work is stressed.

Nicolewti, B., Olivierl, G, INTERACTION OF X AND ULTRAVIOLET RADEATION IN PRODUCTION OF
RECESSIVE LETHALS IN Deosophila melanogaster. At As. genet. iwal, 7{1962) 180-90. (In Iralian,
with English summary).

The possibitity that uv rays given to different biological systems: before or after x-1ays could modify
genetic or cytological effects is reviewed and discussed, Kaufmann and Hollaender's conclusions about



the recovering effect of uy rays on chromesomal damage induced in Drosophila sperms by a pre-teaunent
of x-tays are discussed and analyzed taking into account some general considerations. Preliminary results
of similar experiments on the frequency of sex-linked recessive lethals induced after single and combined
X + uv wedtmeats in Drosophila sperms are teported. All our experiments indicate no effect of the uv
treatment (at the given wave lengths and doses) in lowering the frequency of the x-ray-induced recesmive
lethals. On the contrary, there are some indications for a synergistic action between the two tadiations.
These results not in agreement with the generally accepted theory that uv rays do recover x-zay-induced
chromosomal damages, could be explained with the well established correlation between chromosomal
rejoined breaks and genic mutations. (Auth.)

1085 Oberhewser, F., Kittkel, H.A. ULTRAFRAKTIONIERUNG {IND RELATIVE BIOLOGISCHE WIRKSAMEEIT
SCHNELLER ELEKTRONEN. VERSUICHE AN DrouoBE'La EMEBRYONEN VERSCHIEDENER ENTWICKLUNGS -
STADIEN. (Ultafractionation and relative biological effectiveness of fast electzons. Experiments on
Drosophils embryos at different stages of developmenty.  Biophysik 1(1963) 11-19. {In German, with
English summary) .

A 15-MeV-betatron was used. By means of a speclal electronlc device it wes possible to quench radiation
pulses in the injector of the accelerator, The frequency of radiation pulses thus veried between 2 and 50
pps. The ultra-fractionated radiarion was compared with the continuousradiation from a 1000-¢ Cof®-
source. The influence of ultrafractionation an the RBE of fas electrons was tested on Drosophils eggs
aged 13, 44. and @ h (2t least 2000 eggs being tested for each stage), The average dosage tate or
the dose of the particular radiatién pulses was kept consant, Dose-effect curves show a significant inftu-
ence of the pulse frequency on the pescentage of killed eggs, passibly due to the existence of a recovery
effect.

1086 Oster, I.I. ON RECOVERY IN X-MRADIATED GERM CELLS. ]. cell. comp, Physiol. Suppl. 1 58 {1961)
208-7. Symposium on "Recovery of Cells from Injury, Gatlinburg, Tennessee, 3-6 April 1981", Phila- -
delphia, The Wistar Institute of Anatotny and Biology. 1981. :

After defining “recovery”, the author suggests thar spermatozoa located in different sections of the repro-
ductive tract (male or female) are differeatly oxygenated. He proposes that differential radiosensitivity

iz in all likelikood responsible for differences which have been observed following x-irradiation of sperm,
Some data is also given for imadiation with neutrons.

1097 Oster, L.1., Pooley, E,, Schwamz, R. THE FREQUENCY OF MOSAIC MUTATIONS INDUGED BY GAMMA
RAYS AND NEUTRONS. (Absiz.) Genetics 41, 8 (1962) 975,

Homuogeneous samples of mature spermatozoa (from inseminated females) wete treated with sparsely
ionizing radiation (y-rays fiom a Co® -source) and densely lonizing radiation (fast neutrons) and the {nci-
dence and mode of expression of mutations induced at the dumpy locus were analyzed, A y-dose of
4000 t (delivered at the rate of 200 000 /h) yielded 64 mutztions at the dumpy locus amongst 13 100 off-
spring (0. 48%)¢ 1B of these were mosalcs (28%) . A neutron dose of 750 rads yielded 52 mutations at the
dumpy locys amongst 22 960 offspring (0.23%); 16 of these were mosalcs ¢31%). These resuiu ressmble
those obtained with x-rays (Carlson) bur differ significantly from the 80-80% incldence of masaics
following treatment with chemical mutagens. Thus differences in LET do not result in different frequen-
cles of induced mosaics, and unlike chemicals, ionizing radiation tends more often thae oot to affect both
DNA sirands while traversing the chromosome. In addition, preliminary results with x-imadiated sperma-
tocytes and spermatids have indlcated that ajthough mosales can be Induced occasionally in these stages
the frequency of such mosaics is simitar to that produced by irradiarion of spermatozoa, (From-abste. )
<

1098 Oster, L.I. THE MUTATIONAL SPECTRUM WITH SPECIAL REFERENCE TO THE INDUCTION OF
MOSAICS. p.51-8 in “Repaitr from Genetic Radiation Damage”. Sobels, F.H., Ed. Oxford, Pergamon
Press. 1963,

By the use of special multipurpose stoeks of Drosophila melanogaster and refined breeding techniques the
effects of several eonditions existing at the titne of irradiation were investigated. In addition to information
galned conceming the frequencies of induced chromozomie breakage, lethal mutations, and translocations,
which were in line with previous results, it was found that y-rays, x-rays in air or oxygen, and neutrons
produce relatively low frequencies of moxsic mutations while itradiztion under anoxic conditions results in
fairly high proportions of mosaic individusls. (Aurh.)
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Oiter, 1.1. MODIFICATION OF GENETIC DAMAGE PRODUCED BY IONIZING RADIATION. Annnal
Progress Report and Renewal Proposal for the Period September 1, 1962 to August 31, 1583, TID-16026,
Iostitute for Cancer Research, Philadelphia. 1863. 13p.

Progress is reported in studies on the genetic effects of radiation in Drotopbifla. Such aspects a3 induced
crossing over and non-disjuncrion, differences in the effects of acute and chronie irradiation, and effects
of ionizing radiation of different LET transfes propecties, delivered under varicus conditions, wete studied.
Several innovations and techniques are described that were introduced with a view to increaslng the degree
of refinement in the detection of lnduced hereditary changes.

Oster, 1.1, MODIFICATION OF GENETIC DAMAGE PRODUCED BY IONIZING RADIATION. Progress
Report, 1 Sept. 1960-30 Nov, 1863. TID-18991, Instivute for Cancer Research, Philadelphia, 1863. 29p.

An attempt was made to define the epsctrum of effects that radiation of different LET properties {x, ¥,

fast newirons) can produce In the genetic material of the fruit fly. Pre-imaginal stages and inseminated
femazales proved the best source of hormogenecus male germ celis, The relative sensitivity to y-rays of
spermatids in pupae and of spermatozca in femnales was studied by & method similar to that used for de-
termining the spectrum of sensitivity of germ cells to x-rays, A similar semmjtivity to x- and y-rays was
obained, Differences in mutation frequency among spermatozos x-rayed in the female and in the mate
{but released on days following jtradiadon) appear due to differential oxygenation during meatmtent and
hence to radiosensitivity rather than to recovery, supported by results abtained from neutron irradiation.
Spermatids appear to be relatively less sensitive to neutrons than to x-tays. Results are also clred for
varions weatments {3000 5/ min x-irradiaton of spermatids, ac the pupal siage in air: y-imadiation of
mafure spermatozoa in inseminated females in 100% O,¢ 100% Nyy 100% Hey by fast nentrons in air) .
The LET difference between y-rays and neutrons does not result in different frequencies of induced mosaics.
The interactions between fast neutron: and x-rays were stidfed in mature spermatozoa. The effeets appear
to be additive for lethals but no interaction between breaks was observed. Work on (x-rays, fast neutrons)
induced crossing-over are also descrbed, Studies are under way to determine effects of varying radiation
daosage, LET properties, and accessory conditions on non-disjunetion in the female; and also on mutagen-
induced mortality. Cytological observations are described,

Oster, 1.I. MODIFICATION OF GENETIC DAMAGE PRODUCED BY IONIZING RADIATION. (Abstr.
BI1E301) p,45 in "Research and Development in Progress, Biology and Medjcine. Issue No, 1®, TID-
4200, Division of Technical Infortnation, AEC. July 1963.

Experiments aimed at modifying the genetic damage produced by lonizing radiation will be continued
using the reproductive cells of Drosophila meianogaster. Our sudies on induced crossing-over and non-
disjunction will be extended. Severul new stocks will be utilized in order o pinpoint more exactly the
regions of the chromosomes which are differentally affected as reégands crossing over by different conditions
exining during ircadiatdon. In addition, experiments to determine the extent to which chronically-delivered
radiation affects crossing aver and non-disjunction will be undertaken. It is planned to extend our analyses
of the stfects produced by types of ionizing radiation characterized by different LET propecties {{.e..
y-tays, x-rays and neutrons} [n the genetic material when detivered at differentdoses and under different con-
ditions. Special eraphasiz will be placed on detarmicing the relative incidences of induced mosic and
whaole-body mutations. The frequencies of such changes will also be studied following the exposure of
germ cells to chronically-deliveted radiation with a view o detecring the precence of repair mechanisms.
in addition, with the aid of a newly developed cytological technique for studying somatie chromormes
we hope to be able to investigate the effects of relatively low doses of radiation, differences between
acutely- and chronically-delivered radiation, and the effects of chemical mutagens.

"
Paik, T.K., Kim, T.5., Sung, K.C. PRELIMINARY REPORT ON THE EFFECT OF CYSTEINE ON THE
RATE OF X-RAY INDUCED MUTATIONS IN Drosophila melanogaster. J. nuel. Sci. 2 (1962) 37-40.
{Io English} .

The protectiva effect of cystelne ageins the produetion of sex-linked recessive tethals in Drosophils sperm
by x-imadiation was lnvestigated. It is shown that the cysteine injection priot ro irradiation apparently
reduced the production of sex-linked recessive lethals. The protecting action of cysteine can be ascribed
to the oxygen starvation produced hy in easily oxldized-SH groups durlng irradiation. {NSA 17:1983,
355628)
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Pendlebury, J.8., Banham, E.J., Gooper, B.E., Bland, C.M. THE INFLUENCE OF TEMPERATURE
UPON THE RADIATION SUSCEPTIBILITY OF Sitophilus gransarius L. AERE-R-3641, United Kingdom
Atomic Energy Authority. Research Group. Isotope Research Div., Wantage, Berhs, England. 1862. 38p,

The factorial experiment was carried out to examine the effects of high and low temperatures (15°C and
30°C) hefore, during and after irradiation, oo the susceptibility of the adult grain weevil to doses in the
range 3000 10 20 000 rads. Mortality: A high temperatnee before irradintion tensitises the inyect to sub-
sequent irradiation, reflected in greater mortality, whereas a low tetnperature affords some protection,
During {rradiation these effects are reversed; a low temperature semvitises and a high tempesature exerts

a protective influence. Under béih conditions the maximun effect i3 observed zt doses between 3000 znd
10000 rads. After {rradiation, a high temperature increases the rate of mortatity; at low tetnperatures it
is tetarded, this last effect being independent of dose, Sterflity: Differences of 15-30°C before, during
and after irradlation de not modify the susceptibility of grain weevils to tadiation steriiisation. The mini-
mutn dose for control of grain weevils (18 000 rads) would be effective at all temperatuzes likely ta be
encountered in commercial practica. (Auth,)

Podolyar, V. Ya. PATHOGENIC EFFECT OF LOW AND MEDIUM DOSES OF GAMMA-RAYS ON THE
PROGENY OF IRADIATED INSECTS. Trud. Inst. Zool., Akad. Nauk. Kaz, S2R 19 (1963) 220-5.
(In Rossian}, English Traoslation: JPR5-22107.

Data are presented on the effects of Jow and medium doses of Coét y-radiation on adult spring carrion flies
(Protophormiz terrae noyae) aod on the progeny of these insects from the 1t to the Sth generation. Fliteen
expetiments used varicus radfation doses from 100 fo 1500 r end combinations of irradiated males, irradiated
females, or both irradiated males and females, The monality rate amoag insects irradiated with 100 ¢ was
higher than that of mature insects exposed to higher doses. The percentage of unfertilized sggs and mot-
tality rate of the pre-immaginal stages increased with the inteasity of the radiation dose 1o the maternal
generation of matute flies. Fotsible applications of radiation in the conwrol of insect pests are discumed.
{N5A 121983, 5010)

Pozii, 1.V., Giavelli, 5., Siromi, G.P., Callucci, B, FREQUENCY OF RECESSIVE SEX-LINKED
LETHALS IN Drosophila melanogs SPRRMA TOGENESIS, IN Q,, N,, AND AIR, WITH 600 r AND 1200 r.

Drosophila Inf, Serv. 36 (1962) 111-2.
Sex 1107,

Paulov, §. EFFECT OF A LOW TEMPERATURE ON THE DEVELOPMENT OF RADIATION INJURY IN EGGS
OF THE SHKWORM Bombyx mori L. Folin biol,, Pragwe 7 (I961) 261-4. (In English)

Expetiments were made 10 determine whether the cooling of irradiated eggs during the dlapause would
moderate the effects of radiation in eggs of the silkworm. The degres of Injury to the irradiated eggs was
evaluated from the percentage of larvae hatched and from the time course of hatehing. It was found that
a low tempetature modecsted the effects of radiation. Injury was less when the eggs were irradiatad before
being placed in the refrigerator than when they were irradiated after being remaved from the refrigerator.
It 1s suggested that the difference in injury ix related to metabolic changes. [NSA 15:1961, 3048T)

Pozzi, L.V., Giavelll, S., Sitond, G.P., Caltucei, §, THE EFFECT OF X-RAY TREA TMENT COM-
BINED WITH AIR, NITROGEN, OR OXYGEN IN Drosophila telanogaster STUDIED ON SEX-LINKED
RECESSIVE LETHALS. AtH Ass, genet. ital. 7(1962) 170-9. {in Italian, with Eaglish surimazy) .

Germ cells of spermnatogenesis of D, were d with 660 r of x-rays. The sansitivity
spectrutn for recessive sex~linked lethals, obrainkd by erossing the treated males for 12 succerive days,
shows a maximum in days 1o 7, pocding to ted spermacids; this confirms data already known.
Anoxia lowers the semuitivity throughout the whole spectrum, particularly for spermatids; O, treatment

1 x-ray damage, although not uniformly {n the different stages of spermatogenssis: the less sensi-
tive cells under these circumstances are spermatids and rpermatogonia. (Auth.)

Pozzl, L.V., Glavelli, 5., Stromi, G,P., Callucei, E. DIFFERENTIAL SENSITIVITY OF SPERMATO-
GENIC STAGES OF Drosophita melanogaster TO X-RAY IRRADIATION IN O, AND N,. (Abstr.) p.187
in "2nd Intemartional Congeets on Radiation Research, Hamogate, Yorishire, England, 5-11 August 1962%.
Landon, Siiver End Documentary Publications, Ltd., 1962.

By scoring recessive sex-Iinked lathals in repaated single matings of x-ray-teeated D, melanogastet males

10 3-Muller-5 females, with mating periods: of 24h, a sensitivity spectrum is obtalned for the different



Spermatogenic stages present io the testis at the moment of irradiation. With the aid of the sterility
criterion amd by comparison with other authors® daza, it is possible to cortelate the mutatlon frequencies
with treated germ-cell stages. The results for the air treatment zre in agreement with known data, giving
a peak mutation frequency on the 6th day after meatment, corresponding to treated spermatids. If the
flies are kept in an atmosphere of O; or Ny from 45 min before to 45 min aftet irradiation, mutation
frequencies in different cel stages are modified to 2 diffecent exeent, Anoxia, which thows a reducing
effect on all stages, acts more strongly on stages giving highest mutation frequency in air. The effect of
oxygen, o the other hand, is mainly restricred to mature stages utilized on days 1-4 after reatment, and
s stages which we intetpret as representing meiosis (7-10 d after treatment), Spermatids are least sensi-
tive to an increase in O, concentatian. A metabolic effect of the presence of different gases, as well as
s different physiological content of Oy, could be responsible for the differential modifying action of Cy
and Nz on the mutation frequency spectrum,

1108 Pozzi, L.V., Giavelli, S., Siromi, G.P., Catlucci, E. DIFFERENTIAL SENSITIVITY OF SPERMATO-
GENETIC STAGES OF Drosophila melanogaster TO X-IRRA DIATION IN Oy AND N,. (Abstr.) Int. J. Rad.
Biol, &, 4 (1963 380-1,

{Eisentially as for 1108}

1110 Purdom, G.E., McSheehy, T.W. DOSE-RATE AND THE INDUCTION OF MUTATION IN Drosophila.
Int. I. Rad. Sfol. 7, 3 (1963) 265-75.

Drosophila male germ cells were exposed 1o B0O rad of Co® y-rays at 0,08, 0.5 and 5.0 rad/min. By
males were mated in 7 succestive broods of which breods T and VI were samplad for TInd chromosome
recesslve lethal mutations, Mutation frequency was independent of dose-rate in sach brood. It was con-
cluded that dose-rate had no discernible effect on induced mutation frequency in spermatids (brood Iy or
spermatogonia (brood ¥iI). These results. ace discussed in relation to the hypothesis that the dose-rate
effect discovered by Russell in the mouse arose through repair of genetic radiation damage. It{s suggested
that killing of cells by radiation, which it much more extensive {n the moute than in Drosophila, would be
a moce plausible mechanism 10 explain the dose-rate effect thea repair, for which there is no corrobhorative
evidetice. {Auth .}

1111 Purdom, C.E., McSheehy, T.W, RADIATION INTENSITY AND THE INDUCTION OF MUTATION IN
Drosophila, Int. J. Rad. Biol. 3, 6 (1961} 579-86,

A study waj made of the effect of intensity of Lrradiation on the production of Hnd chromosome lethal
mutations in spermatozoa and spermatogonia of Prosophila. No intensity effect was detected between x-
ray doses of 2000 r glven at 600 r/min and 2.0 1/min respectively, or Co™® y-ray doses of 3000 r given at
2000 r/min and 2.0 5/ min respectively. A comparison between the effect of Cof® y-rays given ar 2.0 ¢/
min and 0,01 r/min at a total dose of 200 r showed that a stight intensity effect might be operative in
spermatogonia but that this was very much less than that observed by Russell in the mouse over a com-
pasable dose-rate range. (Auth.)

1112 Purdom, C,E. THFE EFFECT OF INTENSITY AND FRACTIONA TION ON RADIA TION-INDUCED
MUTATION IN Dmmghilx. p.£13-30 in “Repair {rom (enetic Radiation Pamage™. Sobels, F.H., Ed.
Oxford, Pergamon Press, 1963,

The effsct of radiaticn Intensity on the induction of matation was studied in Drosophila. Male germ cells
wete expased to radlation intensities ranging from 0,01 10 2.6 /min. No intensity effect was obsetved
when irradiation was received primarily by spermatocytes and spermatids. Simiggrly, no intensity effeet
was cbserved in spermatogonia aver the range 0,05 ta 2,8 t/min, Irradiation at 0.01 r/min did, however,
produce a significantly low mutation frequency in one experiment, This may indicate the presence, at
very low dose-rates, of an intensity effect in spermatogonia, but the single observation was not regarded
as conclusive, Attempts to examine the effect of dose-fractionation in the light of possible intensity
effects were rendered inconclusive by the absence of an intensity effect in parallel experiments. {Auth.)

1113¥  Ray-Ghaudhurl, S.P., Saha, A,K. PROTECTIVE ACTION OF VERSENE AGAINST RADIA TION DAMAGE
TO GRASSHOPPER CHROMOSOMES, Proc. nat. Inst. Sei., India 26B (1960) 6-10.

The effect of treatment with Verene {I) solution before imadiation on the frequency of chromosome
«breakage was determined by counting the numbe: of dicentric bridges in the first meiotic anaphase divisions
of the testes of the grasshopper, Gesonula punctifrons. In the controls (treated with 0. 67% saline plus 86 r
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of x-rays), 10,84 0,27 bridges were reconded as compared with 8.291 0,81% in the weated series {10°% M |
in 0.67% saline plux 86 r of x-rays), ‘The unirradiated I-treated group showed no bridges {o 801 first ama-
phase cells. It was concluded that I is a definite though feeble protector of radiation-induced chromosome
breaks in their material. (CA 56 : 1962, 788h)

Ray-Chaudhyri, $.P., Chandhuri, §.P., Chatterjes, 5. CYSTEAMINE PROTECTION OF GRASSHOPPER
CHROMOSOMES FROM X-RAY-INDUCED ABERRA TIONS UNDER AEROBIC AND ANAEROBIC CONDITIONS,
Int, J. Rad, Biol, 5, & (1862) 691-5,

The effect of cysteamine pre-weatment on the frequency of %-tay-induced chromosome abemations was
detertined under both aerobic and anaerobic conditions by counting the dicentric bridges i the first
division melotic anaphase of the grasshopper, Gesonuls punctifrons, Under aerohic conditions in the
cysteamine-treated animals 20, 73%: bridges were scorad as compated with 30-90% in the controls. Under
anzesrobic conditions the scores were 5.95% and 8.22% in the treated and controls, respectively. Thus
the degree of pratection by cysteamine under hoth serobic and anaerobic conditdans was found to he mote
or leas the same. The powible mode of protection has been discussed. (Auth.)

Reddi, 0.5, THE GENETICAL RESPONSE OF RADIATION SPERMATCEOA TO DIFFERENT TYPES OF
RADIATION TREATMENT. Iut, J. Rad. Biol. 7, 8 (1963) 301-5.

Drosophils spermatozea were exposed to x-rays in aje, x-Tays in N, and neutrons in air. Each wreatment
was given either to males or inseminated females, After x-irradiation {n sir the frequencies of sex-linked
lethals and mamlocations were highest among the progeny of treated inseminated females; lower in the st
day progeny of treated males, and lowest In the 2nd-day progeay of treated males. After x-irradiation in
N, or after neutron radjation, ali 3 frequencies were the same. This suggests that both differences (male
versuy female treatiment; Ist versus 2od day) have the same basic cawe. Experiments in which x-rayed
nales were mated after 3 or 2 d of storage without fetmales indicate that this cause i3 differential radfo-
sensitivity between fully and nearly mature spermatozoa. (Auth,)

Rinehatr, R,R, SOME EFFECTS OF NITRIC OXIDE AND OXYGEN ON DOMINANT LETHAL PRODHCTION
IN X-IRRADIATED Drosophila virilis MALES. Thests. Texas Univ., Austn. 1962. 73p,

Drosophila virilis males were treated with varous x-ray doses in the presence of small amounts of &, , NO,
ar a combination of the gases. The effects upon sperm sutvivat were tested at a warm temperature, 23-
25°C, and at a cold temperature, 3-5°C, Control experiments were conducted in anoxia and in air at
similar x-ray doses and ternperatures. The teeated males were matured for 5 ¢ and then mated to 3 herero-
zygous females for successive 2-d mating periods. The mumber of eggs 1aid each day was recorded,
Irradiation damage in males was enhanced approximaiely the same whether 1, 2, or 3% NO was used as
the tem-gas, This was true at either the 500 or 1000 ¢ level of x-radiation. One atmosphere air, at
23-25°C, ot 3% O, at 3-5°C, showed a dmilar amount of damage, with similar X-tay doses, as was
observed when small amounts of NO were used. A lower temperature did oot appear to alter the X-ray
damage when the flies were treatod with NO or anoxia. However, at 3-5°C imadiation damage was greatly
enhanced when 3% O» was nzed g5 the test-gas, Flies were treated in & mixtute of NO, 0, ard NOj pre-
pared by mixing 3% NO and 3% Op. Through hydrolysis of the NOy, nimlc and nitrous acids were
presumably formed within the cell. At room temperature the amount of damage under these conditions
wat intermediate 10 that observed io the NO rests and tests conducted in anoxia. By lowering the tempera-
ture, the amount of damage was Increased. The smount of lethality usually associated with 2 or 3% NO
and 500 r was decreased if, immediately afier iradiation in NO, the flies were post-wreated with 1 atm.
Cr. A 6+d period during which no eggs developed from females mated with makes weated with 3% NO
was due to a lack of mature sperin rather than to coliiplete lethality. Mo definite conclusions were reached
regarding mechanisis of enhancement of x-irradiation damage in maies by NO, A number of expetiments
ate pointed out that might resolve more completely the mode or modes of action of NO in the system,
{Diss. Abatr,, 237 1982, 1339-40)

Rinehart, R.R. SOME EFFECTS OF NITRIC OXIDE AND OXYGEN ON DOMINANT LETHAL PRODUCTION
IN X-IRRADIATED Drosophila virflis MALES., Genetics 48, 12 (1963) 1673-82.

The zbility of small amounts of NO or Oy to increase dominant lethality was tested. (See 1116) It appears
that when equal amounts of either NO or Oy are present within the spermatogenic cells being tested, equat
amounts of eithet gas cause equivalent increases in damage. Io the presence of NO and Oz, which will
react to form NOz, much of the éffect of both gases 10 increase x-ray damage was reverted, Nelther NO
nor {ts hydrolysis products, nitric or nitrous acld, appear to be the major mntagens in this sysiem; Oy
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post-treatment immediately after imadiation in 2% or 3% NO revernes some of the damage. NO appean
to modify the post-frradiation swrvival of the males.

Rudnicki, T. THE RELATIVE BIOLOGICAL EFFECT OF P¥® B RADIATION. 1. COMPARISON OF P
RADIATION AND X-RAYS AS TO THEIR BIOLOGICA{L EFFECTS ON Drosophila melanog, Acta phys.
polon. 12, 1(1961) 154-T. (In Polish, with Englith and Russian summaries)

The infivence of phyical and biclogical factor: on the biclogical afficiency of ionizing radiation was
studled, The reaults of comparative studies on the biclogical effecis of 70 k¥ x-rays and P32 B-radiation on
D, melanogaster eggs 1 1/4 and 321/4 h old arte given. No differences {n hiological effects were found
berween the 2 types of radiant ecergy, (Auth.)

Sado, T. DIFFERENCES IN RESPONSE OF SILKWORM GONIA TO ACUTE AND CHRONIC y-IRRADIATIONS.
(Abst.) Jap. J. Genet, 36 (1961) 383, (In Japanese)

Sado, T. DIFFERENCES IN RESPONSE OF SILKWORM GONIA TO ACUTE AND CHRONIC y-IRRADIATION.
Annu. Rep. nat. Inst. Genet., Mishima. 1961 12 (196%) %0-1.

Sivhagen, R. THE FREQUENCY OF X0 MALES AND INDUCED AUTOSOMAL CROSSOVERS AFTER IRRADI-
ATION OF Drosophila melanogaster MALES IN ATR OR COMMERCIAL NITROGEN. Hereditas 47 (1961)
23-42.

Results are keported from an investigation of the frequency of induced XO mates and induced autosomal
crossovers in meiotic and premeiotic stapges in Prosophila after ittadiarion of 0 to 1-d-old males. The
effect of irradiation under anoxia upan the yield of XO males and upon the rate of induced autosomal
crossovers wasalwo studied during the period of highest sensitivity to x-ray jimadiation. By use of a dual-
purpose stock it was possible to study both aberrations in the samé stock. It is shown that there is a signifi-
cantly lower rate of induced XC males in experiments performed under anaerobie conditions compaced to
those irradiated in air. It Is furthermore obvious that the difference is most drastic in mating perlods cor-
responding to the highest sensitivity. In onder further to study the éffect of itradiation under anaerobic
conditions two experiments were performed where the dose was divided into two pares. The fivst part
consisted of 1100 r In commerclal pltrogen with an interval of 15 and 80 min, respecrively, in air, where-
upon the second part, T00 ¢ In air, was given. The results indicate that there i3 some recovery after ir-
rad{ation of the sensitive stages but that it could be only partly blocked by 100 r given 1a air within 15 min.
‘That the reduced effect of itradlation under ancxia s not limited to XO males is obvious from the crossing-
over study, The cbserved crossover data fit well with the sengitivity pattem obtained through XO studies.
Spermatozod available for insemination on and after the 12th day appear to correspond to cells treated as
spermatogonia.,

skvhagen, R. THE EFFECT OF OXYGEN CONCENTRA TION ON THE FREQUENCY OF INDUCED XO MALES
AND NON-DISTUNCTION FEMALES AFTER IRRADIATIOR OF Drosophila MALES. MHeredisas 47 {1963
163-89.

Sudies were made on the effect of irzadiadon under different oxygen concentsations during various mges

of spermazogenesis. Drosophila, ©-1 and 3-4 d old y!¢ and sc?Y mains. were imadiated in

aitrogen of oxygen and mated to virgln y w so females. A comparison between the yield of XG males after
irradiation snder anaerobic conditions and the corresponding data after trestment fn aiv thows thet 2 xigrifi-
cantly lower rate of induced XO males ir cbtained after Itradistion in ¥, # gkt diff; i
most marked in mating periods corresponding to the period of highest semitivity. The affact of eommercial
anygen on the frequency of induced XO males after irradiadion of 0-1 and 3-¢ d"B2¢ males is reversed as
compared to the effect of air atmosphere, For 3-4 d old males iadiation in O, increases the yield of X0
males, For both types of males almost no enhancing effect is obtained for mature spermatozor after trmadi-
ation in Oy. It is concluded thar it is not possible 1o talk about a common afr/simogen ratlc of radiosensi-
tivity for trradiated Drosophila males, since there exists great varlztions between the different mating periods.
For 3-4 d old males, lrradiation under anoxia gives an almost total piotection against Induced non-
disjunction, For 0-1 d cld males & reduction in the yield of non-disjunction females is observed. The
retation between radiosensitivity and intra and/or intercellular axygen &vailable in the treated cells is
discussed. (From auth. sutnmacy)

Schinid, W. THE BFFECT OF CARBON MONOXIDE AS A RESPIRATORY INHIBITOR ON THE PRODUCTION
OF DOMINANT LETHAL MUTATIONS BY X-RAYS IN Drosophila. Genetics 46 (1961) €62-70,
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Dominant lethal damiage in immature germ cells of Drasophila virills, obtained by x-vadigtion in CO, I
drastieally enhanced by the presence of vety small amounts of oxygen. These small amounts of O, which
wauld easily be remaved by céllular respirarion get acesss to the vicinity of the chromosomes if respiration
in the cytoplasm is blocked, Post-treatment with CO + 5% Oy for 9 h in the dark with the fliet lmmobi-
tized by the CO showed no effect on the x-ray-induced dominant lethal rate obtained from mature and
immature stages of male genmn cells. (Auth.)

Seecof, R.L, TREATMENT OF EGGS FROM CARBON DIOXIDE SENSITIVE Drogophila WITH X-RAYS AND
ULTRAVIOLET RADIATION. (Abstr.) Geneties 47, 8 (1962) 932,

Eggs wete collected from females of a stabilized, CO, - sensitive straln of Drosophils melanogaster, ircadi-
ated with x-says or ultraviclet Hght, and permitted 1o develop into adulr flies. The titer of the virus-like
factor {sigma factor) causing the sensitivity was measured in these adutty'and compared to the titer {n
adults that developed from untreated eggs. Ultraviolet radiaton from a germicidal lamp in doses of
200-600 ergs/mm? (mortality 15-40%) caused 4-8-fold {ncreases in titer, Higher doses were not effective
in raising titers, X-pay teeatments in & range giving 20-705% mostality faited 10 caume measurzble changes
in titer. The titer incregses following ultraviolet lght treatment were significant in &11 of the 3 experi-
ment: done o date, but more elsborate control expetiments are needed to establish the effect. Experi-
menty ate aow being done 10 confirm the titer increases and to determine whether the titer increases re-
present an Enduction of infectious sigrma from a nonirfectious stage in the sigema life cycle.

Shiomi, R., Tachibana, H. PROTECTIVE ACTION OF PENICILLIN AGAINST MUTAGENIC EFFECT OF
X-RAYS IN Drosophila. (Abstr.) Jap, 7. Genet. 37 {1962) £11-Z. {in Japanese.)

Shiomi, T, EFFECT OF PEMICILLIN FEEDING ON THE REDIUICTION OF RADIATION INDUCED MUTA TION
RATE IN Drosophila melauoaam. {Abswr. 5.48) p.71 in “Genetics Today. Proceedings of XI Inter-
national Codgress of Genetics, The Hague, September 1983, Vol. I". Geetts, 5.1., Ed, Oxford,
Pargamon Press. 1963,

A wild type I}, melancggster, Canton-S, was grown iz a culture mediutn containing penicillis G (20 060
units per mly; 24 h old virgin males harching from these cultures were irradiaved with x-rays. The in-
duced sex-linked recessive lethal mutations in mature sperms wers tested by the Muller-5 method, X-ray
doess used were 500, 1060, 2000, and 4000 r. ‘The radiation irRluced mutation rates in penicillin-fed
Drosophila are found to be about 1/2 of those for flies grown in normal colture conditions. The radiation
dose-effect relationship remalns linear. Penieillin ¢ontaining medium lengthens the growth period of flies
by nearly 1d as compared to the normal culture, and the rate of emergence i higher than [n the control,
The feeding of peniciilin daring the firse half of the larval stage Is more effective in reducing the induced
mutation rate than when fed during the 2nd half. The interpretation of this action of penieillin on the
radiztion induesd mutations, especially its effect In the early stage of feeding, is diffticult. {From abstr.)

Sobels, F.H., Tates, A.D, RECOVERY FROM PREMUTATIONAL DAMAGE OF X-IRRADIATION IN
Drosophils SPERMATOGENESIS,  J. celt, comp. Physiol., 3 Suppl. 1 58 (1961) 188-86.

Data relating to repair processes in Deosophila males are summarized. The data suggest that repair from
premutationa] damage 1s possible in at least 3 different sages of spermatogenesis, that is spermatids,
meiotic stages, and late spermatogonia. Most data are available for stages characterized by peak sensi-
tivity to x-irradiation, presumably consisting of spermatids and late spermatocytes. Hete fractionation of
the dote and pre-treatment with chloramphenicol lower the mutagenic effects of radiation, whersas post-
treatment with N, resulis in sn jnerease of radistion-mutagenicity. Post-treatment with cyanide may
resuit in either an increase or & decrease of the odhitation-frequency. As pointed out before, these ob-
servations can be explained by assuming that two processes with contracting effecty are involved In repait
from premutational damage, Recovery seems to oceur in dividing cells as meiotic sages and late sperma-
togonia where the mutagenic effect of radiation fs reduced by pre-treatment with chloramphenicol and
enbanced by anoxia, following radiation, In view of the present Drosophila data and other studies else-
where the author considers the passibility of 4 uniform pamem w which tepalr-processes conform in dividing
cells of widely divergent organisms. {From auth.}

Sobels, F.H. THE ROLE OF OXYGEN TN RADIOSENSITIZATION BY CYANIDE IN Drosophiia. Int. J. Rad.
Biol. 3, 3 {1951) 328-9,

Male flies were pre-treated with HCN in O or N, and irtadiated in the respective gases, Sex-linked
Tethal tests were made for siccessive broods, Results in O, and in purified N, at low doses (590 &/ min of
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x-rays) suggest that accumulation of Oy plays a part in the sohancing effect of cyanide In spermatids after
irmadiation in air. The findings in impure and purified N, show that in the presence of a respiratory inhi-
biter gven small amounts of O, may lead to a drastic § in radi itivity. The fact that cyanide
pre-treatiment is effective in purified N; after high-intensity {2840 r/ min) but not efter low-intensity
radiation is considered aa an indication of a duse-rate effect specifically connected with cyanide pre- or
posI-Treatment.

Sobels, F.H. MOPIFICATIONS OF THE MUTAGENIC EFFECT OF X-IRRADIATION IN Dr'osoE!la MALES
BY CHLORAMPHENICOL AND RIBONUCLEASE. {Abstt.) p.1%1in "Z2nd International Congress on Radi-
ation Research, Hamogate, Yorkshire, England, 5-11 August 1862*. London, Silver End Documentary
Publications, Lid. 1962.

it bad been inferred that inhibition of protein synthesis favours repair of pre-mutational radiation damage
(See 1131}, This assumptios is supported by the observation that both pre-treatment with ribonuclease,
known for its inhibiting effect on protein synthesis, and post-treatment with chioramphenicol redoce the
mutarion frequency in comparison to that produced by x-iradiation ajone, To explain the resuits it has
been astumed that, from a certain amaunt of pre- mutations) damage, & proportion doss not result in
mutation and that this repalr process is resiricted 1o a definite ime-interval following exposie to radistion.
The action of chloramphenicol and ribonuclease it thought to consist then in protracting the time-span
available for repair of pre-motational damage. which would result in a lowetiag of the mutation frequency,
Further data relating to this interpzetagion will be reported. For all experiments, males carrying a closed-
¥ chiomosome were nsed, This restrices the genetic effects observed to point-mutational lethals and
possibly small deletions.

Sobels, F.H, DOSERATE, CYANIDE, AND SOME OTHER FACTORS INFLUENCING REPAIR OF MU~
TATIONAL RADIATION DAMAGE IN Drosophila. Abh. disch. Akad. Wiss., Berl. K1. Med, (1962) 115-3C.

I irradiated Drosoplila spermatids and spermatocytes, tepait processes were shown to occur in flies by wear-
ment with cyanide, In the germ cell stages showing peak semitivity to mdiation, post-treatment with
cyanide resulted in a significant in of the mutation freq y, if x-irradiation was given at a high
dose zate of 2200 i/min, Post-treatment following radlation at lower dose rates of 600 1/ min or 150 1/ min,
however, did naor notably change the frequency of mutatien. Evidence was obtained that the increasa in
lethal frequency-due to cysnide involves gene mutatiory and possibly small deletions. Cyanide may also
inhibit a system reponsible for repair of part of the premutational radiation damage, and it was shown that
cysnide can produce bath enhancement and lowering of the mutation frequency induced by high-intensity
radiation i spermatids. Pre-treatmnent experiments uxler conditions (N, ot Oy}, where cyanide [s inef-
fective, if preceding tow -intensity radizdon, suggest that there is & specific dose rate dependence in the
presence of cyanide. It was assumed that in the presence of cyanide hgh-intensity radiation, apact from
direct damage to the chromoesomes, affects 2 second susceptible system, which may be associated with
repair processes, Other observations on modification of tadivinduced freq ies after dose fractionation,
post-iteatinent with Ny, and pre-treatment with both chiloramphenicel and tibonuclease are reported.

(NSA 17:1968, 24901)

Schels, F.H. MODIFICATION OF PRE-MUTA THONAL RADIA TION DAMAGE IN Drosophila.  p.197-212
in "Stwrahlenwirkung und Miliew (Radiation £ffect and Milien). Intemationales Radicbioclogisches Sympaosium
in Montreax vomn 28, Mai-3.uni 1961". Sondecbinde gur Strahlentheraple. Band 51. Friez-Miggli, H
Ed. Mbnchen, Urban & Schwarzenberg. 1962,

GChanges of radiation-induced mutation freg 1es in ive stayes of spefmatogenssts are reponed
after post-treatment with both HCN and N, , after doss-fractionation and aftefpre 1t with bath
hioramphenicol and ribonuclease. Except for the experiments with chioramphenicol and rib lease

all exposures were given at & high dose rate of 45 r or 55 1/sec. Post-treatment with cyanide may lead

to either an increase or a decrease of the mutation rate in stages with pesk sensitlvity. Post-treatment
with purified M, increases the mutation frequency in spermatide, mefotic stages and spermetogonia (the
1ast non-reproducible) . Fractionation of the dose lowers the mutagenic effect of radiation ic stages with
pealt semsitivity, Dose-fractionation followed by post-treatment with Ny reduces the mutation frequency
in spermatogonia. Pre-treatment with chloramphenicol decreases the motation frequency ic spermatids,
spermalocytes and late spermatogonia, whereas an increase was observed in mature sperm. Pre-treatment
with ribonuclease raises the musation frequency in mature sperm and lowers it in spermatids. Modification
of pre-mutational damage in Drosophila males is concluded to be possible in spermatids, meiotic stages
and perhaps in spermatogonia. Two contrasting processes are postulated. The observations after pre-
treatment with chloramphenicol and ribonuclease in sperm and spermatids suggest that protein synthesis is
involved in the different radiosensitivities of these two stages. (From suth. summary)
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Sobels, F,H. RECOVERY FROM GENETIC RADIATION DAMAGE IN Drosophila, T.N.O.-Rieuws 17,
200 (1982) 574-7. (In Dutchy,

Sobels, F.H., Tates, A,D. EXPERIMENTS ON REPAIR OF PRE-MUTATIONAL RADIATION DAMAGE IN
Drosophila. (Absee.) Int, J. Rad, Biol. 8, 4 (1963) 379,

Males carrying 2 ting-shaped X-chromosome (XC2yB) were used throughout. This restricts the genetic
effects gbserved to lethal point mutatons and possibly small delerions. In one of the post-treatment ex-
periments a reduction of the radiaton-induced mutation-frequency due to chloramphenicol was ohserved
throughout all stages, in anether only in spermatogonia. In expetiments on the effect of pre-wedtment
with ribonuciease, a significant decrease of the mutation-freq ¥ was rep dly observed in spermatids.
‘The similarity in effect of ribonuclease with that of chloramphenicol suggests that inhibition of protein-
synthesis can be held respensibte Tor the reduction of the mutation-frequency, following pre-wreatment with
these substances. When the experiments on post-treaunent with N, were continued, an increase of the
mutation-frequency in spermatids of the past-irested group was consistently observed. A treatment-dealy
experiment skowed that the critical time~span during which modification of the muration-process by N

is still possible, does not exceed 25 min. It has been assumed that from a certain amount of pre-mutational
radiation damage, a proportion does aot result in mutation and that this repalr process 1s restricted to &
definite time-interval. The increase of the mutation-frequency after poyt-treatment with Ny s thought

to result from an fnhibition of the metabolic repair process. To explain the reduction of the mutation-
frequency due to both pre- or post-tieatinent with chioramphenicol and pra-trearment with ribonuclease,

it is apumed that inhibition of protei thesis 1 the time-span avaitable for repair of pre-

¥

mutational radiation damage, (From ahstr.)

Sobels, F.}f. THE CONTRASTING EFFECTS OF OXYGEN AND NITROGEN IN DETERMINING INITIAL
SENSITIVITY AND POST-RADIATION RECOVERY IN Drosophila SPERM AND SPERMATIDS. Int. J. Rad.
Biol. 7. 5{1963) 505,

Ircadiation in O greatly restricts the capacity of the sperm or spermatids of Drosephila to undergo repair,
as compared with irradiation in N, The OfN ephancement factor for ircadiation-induced mutations was
1.3 for sperm and 2 for spermarids. {CA 61:1264, 7325 -T326a)

Sobels, F.H, PEROXIDES AND THE INDUCTION OF MUTATIONS BY X-RAYS, ULTRAVIOLET, AND
FORMALDEHYDE. Rad., Res,, Suppl. 3 {1963) 171-83.

Results are reviewed from studjes on the role of peroxides in the induction of mutations in Drosophila by
x-rays, ultraviolet radiation, and formaldehyde, It is highty probable thatthe formation of either an

-oxganic peroxide ar of free radicals inclwding peroxidic and peracid radicais are involved in the production

of mutations by formaldehyde and also pethaps in the radiosensitizing effect exerted by formaldehyde,
This, then, seerns a1 present the only possihle experimental evidence that peroxides may be invoived in
the production of mutations by x-Liradiation in Drosophila,

Sobels, F,H, REPAIR AND DIFFERENTIAL RADIOSENSITIVITY IN DEVELOPING GERM CELES OF
Drosophila MALES. p. 179-97 in "Repait from Genetlc Radiation Damage”. Sobels, F.H,, Fd. Oxford,
Pepgamon Press. 1963,

Pre-treatment of Drosophila germ cells with either chlosatphenicol ar ribonuclease was found to decrease
the radiotnduced frequencies of sex-linked lethals (XC2 yB chromasome) in stages showing peak sensitivity
to x-irradiation, corpesponding to spermatids and late spermatocytes, In mature sperm these sgenty

cause a significant increase of the mutatton frefMency, The results with spermatids suggest thax inhibition
of protein synthesia lowers the initial sensitivity to the induction of pre-mutational damage, Post-
weatnens with Og, following radiation exposure to 3000 r in N3, lowers the mutation~frequency. It is
thought that, under these conditicons, O, acw by activating an inhibited repair system, After exposure to
1000 r {n Oy, the effect of post~treatment with Oy exactly squalled that of post-trearment with Ng. This
finding is interpreted on the assumption thst the bjechemical systern respontible for repaie, is damaged

to & greater extent by itradiation In O, thac in Ny. The cbservation that after exposure of a ring-X
chromosome there is a dose rate dependence in the presence of cyanide and that dose fracticnation produces
fewer mutations in spermatids than unfractionared radiation, support the idea that the repair systern rself
is liable to undergo radiation damage, Post-treatmnent with chloremphenicol produced an nent of
the mutation frequency in two experiments; o did strepromycin.  These findings are taken as an indication
that protein synthesis is required for the repair process, In other experiments, however, post-treavment
with chloramphenicol lowered the mutation frequency, It was concluded that the mutational response in
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hila spermatids can be vesolved into four components, which can be modified separetely: inftial
radiosensitiviry 1o the Induction of pre-mutational demage, efficiency of the repair process, time of
mutation fixation, radfation damage to the repair systern, (NSA 18; 1964, 11887)

Steger, I.M. EFFECT OF 2. ¢-DINITROPHENOL ON IRRADIATION-INDUCED DOMINANT LETHALS
FACTORS IN Drosophils melanogaster, Oncologia 15 (1962) 247-57.

The influence of 2, 4~dinitrophenol {1} on the radiation-induced rate of the dominant lethal factors of

D, melanogaster was investigated, 72~ and 98-h Latvae, whose testicles contain mainly spermatocytes,

were given 1000 r of 2 180 kv, 6 mA radiation, The descendants of irradiated males with non-irradiated
females were examined regarding dominant lethal factort, The rate of dominant lethal factors was
lowered by } from 82 to T1-6%, according to the I dose given before radiation. The protective effect of

1 could be due to & varlety of intracellular processes, which have a pantly mutation-stimulating, parily

muthtion-preventing effect. Of all factors, the hypoxia of the specmnatocytes, caused by 1 during the
irradiation, seems to have the largest effect, fCA 58: 1963, 4851h)

Sumarukoy, G.V. CORRELATION BETWEEN THE REDCX POTENTIAL OF THE LYMPH OF CRICKETS
DURING TRRADIATION AND RADIOSENSITIVITY. {Abaur.) p.95 in "2nd Intemational Congress on
Radiation Research, Harropate, Yorkshire, England, 5-11 August 1962". Londoa, Silver End
Documentary Publications, Luw,, 1962,

A micromethod has been developed to determine the redox potential of the haemolymph of insects in vivo.
The effect of verious protective factors (hypoxia, protective substances} which influence the radicsensitivity
of ingecty has besn investignted, Uncorrelated differences in the values of the redox potential have been
observed for solutions of prorective substances and for tissues into which protective substances had been intro-
duced. Onthe otherhand, whea protective substances ave introduced into the organjsm during hypoxia, the values
of the redox potential exacity correlate with the magnitude of the protective effect and radiosensitivity,

The data reported in the literatore which failed to show such correlation were obtained when the potentiai
was measured in vitro and did not allow for the redistibution of the rates of oxidation-reduction reactions

in living systems, dltered by the protective effects,

Cyumapyxos, T'.B. KOPPENAHKA MEXIY BEXHUMHOR CKMCTATEAMHO-BOCCTAHO-
BUTEJBHOTO NOTEHLHKATA PTEMONYMEE CBEPUKOBR ¥ NX PAIHOYYBCTEBHTEN L
HOCTEE. Fagofuonoraw 2, 3 (1962) 374-7.

Sumaruktov, G.V., CORRELATION BETWEEN THE VALUE OF THE DXIDATION-REDUCTION POTENTIAL
OF THE HAEMOLYMPH OF CRICKETS AND THEIR RADIOSENSITIVITY, Radicbiology 2. 3 (1962) 58~62,
Translation from Radicbiologiya 8, 3 (1982) 374-7.

1t could be demcuzirated that when crickets (Gryllus domesticus L.} were subjected 1o y-radiaton, cystelne
and hypoxis had & cumulative protective effect. (Air was replaced by Ny at the time of Imadiation). The
following LDgg -values were obtained: without protection - 4200 r; with free cyneine ~ 6750 i with
hypoxia - 9800 r; with cysteine and hypoxia - 11600 r. A direct relationship was establithed between the
in vivo value of tha oxidarion-reduction potential of cricket baemaolymph and cricker radiosensidivity., A
Comelation was observed within the Eh tange from +240 mV in unprotected crickets to ~186 mV in crickets
in N, after previous cymeine~injection. The relatonship hetwsen radiosensidvity and the value of the
axidation-reduction potential of the tissues At the time of frradiation may be explained by the competition
of various redicing agents (their concentration having inereased under the influence of the protective
factors) with the vitally important cellular reducing agents for oxidizing radicals and peroxides arixing
from lrradiation,

Tates, A.D,, Scbels, F,H, THEGENETIC EFFECTS OF POST=-RADIATION TREATMENT WITH
CYANIDE IN PUPAL SPERMATIDS, Drosophila Inf, Serv, 35 (1961) 96-88,

Tates, A.D., Sobels, F.H. MODIFICATION OF GENETIC RADIATION DAMAGE IN Drosophila BY POST-
TREATMENT WITH NITROGEN AND FRACTIONATION OF THE DOSE. Int, J. Rad Biol. 3, 5 (1961}
5534,

Male flies with ring~shaped X-chromaesome were exposed 10 @ flow of pusified N, during 25 min, following
1460 r (@t 56 1/sec) of x-rays, Teuts for sex-linied lethals were made in 5 succemive 2-d broods, using

3 females/male/brood. In 2 [ndependent experiments, a significaist jncrease in the mutation frequency
due to post-treatment waa observed in the last 3 broods, representing stages with peak sensirivity and
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earlier stages (6, T% lethals in 3887 chroinosomes after tadiation alone, and 9, 05% lechals In 3926 chromo-
somes in the post-treatment group, x? =13,29). The effect of dose fraction was studied in 5 dl:posu.res.
separated by 2 h of 1350 r (at 48 ot 55 t/sec). In 2 out of 3 experiments, the mutation frequencies in
stages with peak sensitivity were significantly (x? =11. 04) lower in the fractonated group (7.2% lethals In
265¢ chromogomes) than in flies after nfractionared dose (9, 8% for 2585). No such effects were seen in
matupe sparm and spermatogonid, With N, post-treatment, dose fractionation also resulted in a significant
dectease in mutation frequency (8. 9% lethals in 2020 chromesormes for group in N, after ynfractionated
exposure, againa 8, 0% in 2678 when 5 fractions were used; ¥2=7.88). Repzir of pre-mutational damage

‘appears possible at peak senuitivity stages (presimably spermatids and late spermatocytes): fractionation

lowers the mutagenic effects of high-intenkiry radiztion, while post-treatment with N2, like that with
HCN (earlier) resuits in an increase of the radiation-induced wmurarion frequencies,

Tatey, A.D. MODIFICATION OF THE X-RAY INDUCED RATE OF SEX-LINKED LETHALS BY
MNITROGEN POST-'i‘REA_TME‘NT AND FRACTIONATION OF THE DOSE TN Dresophila melanopasrer,

{Abatr. 5,44} p.'10 in "Genetict Today. Proceedings of XI International Congress of Generics, The Hague,

September 1983, Vol.1". Geents, 5.J., Ed, Oxford, Pergamon Press, 1963,

Regults of 5 indepéni iments* show 4 significant increase of mutation frequency due to post—

‘meatnent in a‘petmatuit and late spermatocytes, 9, 5 lethals (3744 tested chromoesomes) were found after

irradiation withour post-trearment and 10, 8% lethals {S1%0 chromosomes) with N; post-treatment; netmal
deviate=2,2] and P=0, 0138, A pomtible interpretation of the results is that ¥, post-wreatment blocks
repair of pre-mutational damage, In 2 experiments a 3rd group of flies received My post-treatment after
& delay of 25'min, A comparisot of the vesults of delayed versus direct post~treatment shows 3 sigrificant
decrease of the mutation rate in the group with delayéd post-treatrnent. The percentage for the direct
treatment is 9, 54% (2222 chromosomes} and for the delayed treatment 7, 1&% (2545 chiromosomes); normal
deviate 2, 638 and P=0, 0055, This result suggewts tha: in young spermatids and Inte spermarocytes repair,
wider these experimental conditfons, is completed within 25 min. Five experments were carried out to
investigate whether dose fractionation favours repair. The imutagenic effects of a dose of 1360 1 given in
five equal fracticns, separzted by two hour-intervals, were compared with that of unfractionated imadi-
ation, The resulis show a significant decrease-of mutation frequency due to fractionation, in the tame
germ cell nages where Np ~post-mreatment had been effective, Percentages of lethals for the fractionated
and unfractionated groups are 8, 8% (4894 chramozomes) and 9, 7% (4678 chromosomes) respectively
(nommal deviate 3,01 and P=0, 0013},

Flaee 1141

Tazima, ¥,, Koudo, 8., Sado, T, TWO TYPES OF DOSE~RATE DEFENDENCE ON RADIATION-
INDUCED MUTATION RATES IN SPERMATOGONIA AND OOGONIA OF THE SIEKWORM, Genetics 46
¢1961) 193545,

Dose~rate dependence of radiation-induced mutation rate waa stdied in silk-work spenmnatogonia and
obigonia by the use of the specific locus methed, Both sexes of a wild-type suaic were exposed to x-rays,
C#'¥ y-rays of high dose rate, or to Co® y-ray1 of low dose rate ar a definite stage or during a definite
period in early larval stages, The dose-rate ratios between the acute and chronie irradiations were 2500: 1;
1to 7800: 1, The total doses given were 350 r or 1000 1, 'Two typea of dose-rate dependence of radiation-
induced mutation rate were found. In one type mutagénic effectiveness of chronic irradiation fs lowet than
that of acure frradiation (Type I) and in the ather motagenic effectiveness is agher m chronic {rradiation
than acuts irrediation (Type IT), The former iz observed only in the very young larval stzge when the
primcrdial germ cells are prevalent in the teseis, while the latcer is found when latex stages of spermato-
gonia or oBgonis are irradiated. For Typel dose-ra% dependence, cepair of primary mutations seems to

be responsible, whereas for Type IT dose-rats dependence selective killing of a specific rype of cells by
intense expoture seems to play an important role, The relationship between our finding and titat of Russell
is ditcraped, Radiation-induced mutation frequency it remarkably high at the very early stage of larva,
i.&,, around the time of hatching when the primordial germ: cells are prevalent in the gonads, (Auth.)

Tszima, Y., Kondo, 5, DOSE-RATE DEPENDENCE OF RADIATION-INDUCED MUTATION RATES AND
SELECTIVE RILLING, (Abstr,) Jap. 1. Genet, 38 {1961} 39§, (In Japanese).

Tazima, Y., Kondo, 5, FURTHER STUDIES ON TWO TYPES OF DOSE-RATE DEPENDENCE OF
RADIATION-INDUCED MUTATION RATEIN SPERMATOGONIA AND QOGONIA OF THE SILKWORM,
Annu, Rep. cat, st Gener,, Mighima, 1961 12 (1962) 86-7,
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Tazima, Y., Kobayashl, T. COMPARISON OF ACUTE AND CHRONIC IRRADIATIONS IM RESPECT TO
RADIATION-INDUCED LETHAL MUTATION RATES IN THE SILKWORM.  Annu, Fep, nar, Inst, Genet,,
Mishima. 1961 12 {1562) B7-90,

Tazima, Y., Komdo, 5, FURTHER STUDIES ON DOSE-RATE DEPENDENCE OF RADIATION -INDUCED
MUTATION RATES IN SPERMATOGONIA AND OOGONIA OF THE SILKWORM. (Abstr,) Jap. [. Genet, 37
(1982) 414, (In Japanese).

Tazima, Y., Kondo, S., Sado, T, STUDIES ON THE GENETIC EFFECT OF RADIATION 1958-1860,
U. STUDIES ON THE GENETIC EFFECT OF RADIATION WITH SILKWORM. (2) TWO TYPES OF DOSE-
RATE DEPENDENCE OF RADIATION-INDUCED MUTATION RATE IN SPERMATOGONIA AND OOGONIA
OF THE SHLKWORM.  Nucl, Sci, Abwr., fepan 1, 3/4 (1962) 118, {In English).

See 1143

Tazima, Y., Kondo, 5. FURTHER STUDIES ON TWO TYPES OF DOSE-RATE DEPENDENCE OF
RADIATION -INDUCED MUTATION RATES IN SPERMATOGONIA AND OOGOMNIA OF THE SILKWORM,
p-7 in "2nd International Congress on Radiation Research, Harrogate, Yorkshire, England, 5-11 Auguse
19627, London, Silver End Documentary Publications, Ltd. 1962.

Two types of dose~rate deperdence of radiation-induced muzation. froquency have been found in early gonial
cells of sibioworm, In one type mutagenic effectiveness of chronfe imadfation is lewer than thar of acure
irradiation, and In the other the sitvation is completsly reversed, The occurrence of either type depends
upon the stage of germ cells, These findings have been interpreted by assuming differential repair for the
former and selective killing for the latter (see 1143),

Fuether evidence compatible with the hypothesis of selective killing will be presented. Variation in induced
mutgtion frequency was studied aloag with the development of germ cells both for the acute and ehronic
imadiation, It varied drastically after acnte irradiation, being highest at she time of hatching and de-
creasing rapidly toward later stages, while it was almost constant after the chronic irradiation, Irradiation
with various dose-rates in later stages revealed that the mutagenic effectiveness of radiarion decreases
gradually with fa in dose~rate within the range from 0.14 e/min 1o 920 1/min, In this mage
mutation frequency for the acute did not deviate even at 156 r from a linear relation extrapolated from
higher doses, suggesting that the delivered dose was toe high to reglize the expectation that a mnall dose

of acute irradiation might give a higher frequency than expected from linear relation, Althongh directty
supporting evidence is siill meagre, there are two distinct types of dose-rate dependence, one of which
cannot be interpreted by the repair hyporhesis,

Traut, H. DOSE-DEPENDENCE OF RADIATION-INDUCED MUTATION RATE IN Drosophila melano-

"~ gaster DEPENDING ON THE STAGE SENSITIVITY OF THE IRRADIATED GERM CELLS. (Abstr,) p.1991n

"2nd Intexnational Congress on Radiation Research, Harrogate, Yorkshire, England, 5-11 Aungust 1862",
London, Silver End Documentary Publications, Lid, 1862,

Dose and siage dependence of radlation-induced mutation rate wege investigated, Utilizing the dual-
putpose strain  consttucted by Oster (1958) the dose-dependence of the frequency of x-~ray~induced sex-
linked iethtals and LI All-translocations for several suceeeding 1-d broods were studied, uing 10 oc 5
P-females per male, and irradiating 3~4-d-old Bar males (7 doses). With the co-operation of W. Ebeling,
174-h-old male pupae were also irradiated (5 doses). In addition, the dose dependence of lethals and
teanslocations after imadiation of spermartozoa stored in inseminated famales (9 doses) as well as of
radiation-induced chromosome loss after Irradiation of mature oboytes (11 doges) were investigated., A
stepwise increase of mutatfon rave with dose for alnost all our dese~effect cﬁ"’ves was found, Fer sex-
linked lethals dose exponents > 1 for resricted dose regions were obtained, These results are discussed in
relation to the following theoretical suppositions: approximarion of a definite n-hit function. by biclogical
variability concerning hit nurnher and formal target volume: ‘mutation-by-breakage’ hypothesis; and
“position-effect” hypothesis. Special attention is paid to the departures {most of which are statistically
significant) from the "classic” one-hit relation for sex-linked lethals. (From ahate, )

Traus, H, DIE DOSISABHANGIGKEIT DER STRABLENINDUZIERTEN MUTATIONSRATE BE BERTICK-
SICHTIGUNG DES REIFEGRADS DFR KEIMZELLEN, UNTERSUCHT AN Drosophila melanogaster. (A study
of dose~dependence of radiation—induced mutation rates in Dresophila melanogaster, allowing for the
degree of maurity of the germ cells.) Thesls. Heidelberg, Germany, Universitdt, 1§82 (Jn Garman),
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Traut, H, DOSE DEPENDENCE OF THE FREQUENCY OF RADIATION INDUCED RECESSIVE SEX -LINKED
LETHALS IN Drosophila melanogaster. (Abstr.) Int. J. Rad. Biel. 6, 4 (1868) 877

Using the dvai-purpose mtrain constructed by Caster, the dose~dependence of sex-linked lethals and trans-
locations for the first 4 one~day~broods afrer irradiating 3-4 d old Bar~males was studied. Only the resuies
on lethals are reported here, The tatio P~females: P-males was 10:1 or §5: 1. Different doses of radiation
wete given from 1000 to 6000 1, vsing filtered x~rays at 160 kV, The lethal~curves are charactexized (1)
by dose-exponents > 1 restricted to cestain dose-regions, (2) by & step-wise increase of lethal rate with
dose. Most of the departures from Linearity 3o obtained are statistically significant, ‘The same {e true.for
the results obtainéd by imadisting maximal sensttive germ-cells in male D, melanogaster-pupae, ming
low radiation doses, by Ebeling and Trawt, (From abstr.) See also 1153,

Trazt, H, DOSE-DEPENDENCE OF THE FREQUENCY OF RADIATION-INDUCED RECESSIVE SEX-LINKED
LETHALS TN Droao@a %mn WITH SPECIAL CONSIDERATION OF THE STAGE SENSITIVITY OF
THE IRRADIATED GERM CELLS, p.353-74 In “Repalr from Genetic Radfation Damage”. Sobels, F.H.,
Ed. Oxford, Pergamon Press, 1863,

Ir sxperiments showing a linear doss-effect relationship for sex-linked recestive lethals in Drosophila
males, insufficient corsideration has been given hitherto to the dependence of radiation sengitivity on cell
wage, The effect of radiation dose on mnutation frequency was subjected to a renewed study with emphasis
on differential radiosensitivity, The following vesults were obtained: dose~exponents significantly greater
than one for certain dese-ranges, indication of 2 stepwise increase of lethal rate with doge, Mott of the
departures from linearity thus obtained are matistically significant. Resnlts ave discussed in relation to the
mutation by-breakage hypothesis and the problen: of position-effect lethals. They seem to confirm
Muller's suggestion that at relarivety high doses, the lineariry of the classical dose-effect curve for reces=
sive sex-linked lethals is caused rmore or less incidentally by the connteraction of different factors,
Furthermore, our findings support the caloulations by Zimmer {1960% and Dittrich (1260) showing that
cutves of the one~hit typs may not pecesarily be the result of one-hit events alone, but also, of the bio~
logical variability of the irradiated material with reapect to hit number and formal tatget volume, (Auth,)

Uleich, H, DIE BEZIEHUNG ZWISCHEN STRAHLENDOSIS UND MUTATIONSRATE BE1 RONTGEN-
BESTRAHLUNG VON Dmnghﬂa-ZYGOTEN. {The relatibnship_ bhetween dosage and mutation rate in
x-radiation of Drowophila zygotes). Rev. suisse Zool, B7 (1960) 287-95. (In German).

Zygores (wild (females) X Muller 5 (males) were exposed to 2001409 1, The reduction in number of

males of the offspring of the radiated generation was taken as a measure of the rate of pustation in the -~
Muiler § X~chromosome to form a lethal recessive factor. The thus measured rate of mutation shows &
linear relationship to dosage only if care is taken to maintain an optimum density of larvae in the culture
tubes, Poar conditions resulting from under or overpopuiation select against the larvae that are heterozygoea
for the lethal mutation, & that the measured mutaticn rate is less than the induced murtation rate. The
possibility of such selection effects should be considered in all such mutation-rate experiments. (BA 36:
1961, 32B%9)

Ulrick, H., wirgler, F.E, OXYGEN EFFECT IN NEWLY LAID Drosophila BGGS. (Abstr,} p.187 in
"2nd Internationa] Congress on Radiasfon Regearch, Harrogate, Yorkshire, England, 5-11 August 19627,
Loodon, $ilver End Bocumentary Piblications, Lid. 1962,

Egps 155 5 min after deposition were x-rayed, It has been shown that Op can be remaved from such egps
within seconds by a Np-current. Only 2 slightly greater number of egge die during embryogenesis whea
rreated for T min with 3 N, -cucrent, as compared wigh air-treated controls, It is therefore possible ta

-analyze the Oy effect with very short pre-treatment tme and no lethal effects of anoxia, For the

embryonic mertality and mutation rate (recesstve lethals In the X-chromosome) the O; echancement ratio
was found to be between %, 0 and 2.5, Improvements in the egg-collecting procedure have made it pos-
sible to eollect egg samples which are more homogeneocus in age and thuy in division stages. With these
samples, of age variation of £ 1,5 min, the O effect in relation to different division stages is being
sndied agein, (From absir, )

tirich, H. PARTIAL IRRADIATION OF Drosophila ZYGOTES BY X-RAYS. (Abstr.) Int, J. Rad. Blol. 6§
4 (1963) 381,

Ferdlized eggs of D, melanogaster were x-irradiated totally 10 - 20 min after being laid, i, e, in different
developmental stages before cleavage. Bmbryondc mortality as well as the rate of recessive lethal mu-
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tations in the X~chromosome (determined by testing the srviving female adulee by a special Mulier 5
technique) increases lineaddy with dose, The same I3 true when the uncleaved Zygotes are imadiated in a
N-current insead of air, when the N-values with all doses are only ~ § those for air, Egge were als¢ ir-
radiated such that edther the nucleus (the two prouueled) in different division stages together with approxi-
mately the anterior half of the cytoplagm, or the posterior half of the cytopiasm without any nucleus,
were treated, The effects of anterior-half ipadiation are mainly the same as those. of total treatment.
Compared with thess, the effects of posterior~half irradiation differ quantitatively and qualitatively, For
ingtance, the dose-mortality curves differ In slope and shape, These and other diffexences demonstyate

a much higher radfosensitivity and, thus 3 much greater importance of the nncleus than of the cytoplasm
in the klling effect of x-rays. Moreover, the differences indicate the existence of a specific x-1ay effect
ox the cytoplasm, This effect cannot be detected In cases of toral ot anterior-half frradiation, since doses
which would cante eytoplagnic damage would be considerahly greater than the lethal dese for direet ir-
radiation of the nuolens, However, in case of porcerior-half iradiation with quite high doses, the cyto-
plasmic effect appears, but appatently 1ogether with other effects, AfRer imadiation of the posterior half
the embryonic mortality, for instance, could be due not only to a lethal effect oo the cytoplasm itself,
but also to scattered radiation energy reaching and damaging the ahielded nuclens, and/or to an effect
exerted on the nucleus by the frradfated cyroplasm (indirect radiarion effect). The origin of sex-linked
recemive lethals found after iriadiation not only of total egus ot their anterior halves (direct irradiation of
nucleus), but aiso of posterior haives (frradiation of cyroplasm only) are being investigated, (From abwr. )

Ursprung, . FRAGMENTIERUNGS- IIND BESTRAHLUNGSVERSUCHE ZUR BES TIMMUNG VON
DETERMINATIONSZUSTAND UND ANLAGEPLAN DER GENITALSCHEIBEN VON Droscphila melanogaster.
(Experiments in fragmentation and itradiation for the assessment of the state of determination and the
anlage pattern of the genital discs of Drosophila melanogg: stet), (TID~3098, no, 4208), Roux Arch,
EntwMech, Organ 154, 4 (1959) 50458, (In Germas).

Vami, K.V. A STUDY OF THE SUCCESSIVE EFFECT OF ROENTGEN RAYS AND TEMPERATURE UPON
THE FREQUENCY OF MUTATIONS AND ROENTGENOMORPHOSES.  p, 189-98 in "Pervichnye Mekhanizmy
Biologichesiago Delstviya Ioniziruyushehilh Izluchenii™. Moscow, Publishing House of the Academy of
Sciences, 1963, (In Russian), '

Experimental evidence is brought forward on the succesmive effect of roentgen rays and temperature upon
the mutation and motphoses frequeacy in Drosophila. It was shown that additional treatiment with high
temperature results in a considerablle increase of the mutation and morphoses frequency exceeding the
sum of the effects of these facedrs individually. The question is distuised of the presence afrer irradiation
in the immature germ and somatic cells of a yeversible state of increased sensitivity (after-effect) so that
weak additional treatment greatly enhances the genetic and bivlogical effect of irradiation, (Auth. )

Wedvik, H., Supmnass, (f, THE EFFECT OF TEMPERATURE DURING IRRADIATION ON THE BROOD=
PATTERN OF DOMINANT LETHALS INDUCED IN Drosophiia tnelanogaster SPERM.  Int. J. Rad, Biol. 7,
4 {1963) 389-75.

Four sets of males were exposed for half an hour to either 22°C, TC, 4°C or 0°C and then mated to a new
set of § virgin females on each day for 14 d.  The first sterile males appeared on day 4 in the series ex-
posed to 22°C or 7°C. and the number of sterile inales increased at almost the same rate on later days in
the two series, In the serfes exposed to 4°C and 0°C, the sterile males appeared already on the second day
aftey exposure and incredsed on later days with a significantly higher rate than in the two previous series,
The highest number of ster » male on each day is found in the series expoted to 0°C, Whether the males
have been exposed to 22°C, 7°C.’ 4°C or 0°C does not seem to influence the fagundity of the fertite males,
or the hatchabalivy of eggs fertilized by sperm from these males, Males exposed to T'C during irpadiation
with 3000 r of x-rays exhibit a sgnificantly higher frequency of dominant lethals than males irradiated at
22°%C for skl broods from the 1at to the Tth afier treatment, but the data for Iater broods indicate no dif-
ference between the two series, (Auth,)

Wharton, D.R.A., Wharton, M,L, EFFECT OF B~-MERCAPTOETHYLAMINE (MEA) ON THE RADIO-
SENSITIVITY OF THE MALE COCKROACH, Periplaneta ameticana (L.). Rad. Res. 18 (1963) 723-17,

No inereased resfstance to radistion (10 000 rads) from a 2«MeV Van de Graaff accelerator was chserved
after the injection or fngestion of varlous toxic or non-taxic eocentrations of MEA, Although the toxicity
of ingested MEA attained a high level of lethality during seversl weeks of feeding, it was quickly Jost on
denial of MEA to the roaches. It i3 suggested that the dose of MEA that would be required te counteract
the lethal dose of radiation would itself be too raxic to demonstrate protection.
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See also:

Whiting, A.R. TEMPERATURE EFFECTS ON LETHAL MUTATION RATES OF Habrobracon OOCYTES
X-IRRADIATED IN FIRST MEIOTIC METAPHASE. Genetics 46 (1961} 811-8,

Unmated females of Habrobracon were irradiated with 1283 and 1444 1 at high and low temperature before,
during, and/or after frradiation. A significant lowering of lethal changes induced i oBoytes x-irradiated
in first meiotic metaphase (LD 50 about 400 1) at low temperatures before and after exposure as measuced
by hatchability of unfertilized egge was obterved. Low temperature during irradiation (14 -2 min) did not
sigrificantly change survivel rate although there {3 a suggestion of a tendency toward increased lethality,
Theories are discussed as to the cause or causes of differential semsitivity of celle and the relation of the
sensitivity to Op and temperature, (Auth, }

Wind, H,, Traum, H. ZUR SAUERSTOFFABHANGIGKEIT DER RATE § TRAHLENINDUZIERTER
CHROMOSOMENABERRATIONEN IN QOZYTEN VON Drosophils melanogaster. (The inflnence of cxygen on
the frequency of radiation~induced chromoesems aberrations in oBcytes of Drosophfla melznogaster, )

Z, Vererblebre $2 (1961) 34-7. {In German).

Abrahamsen's results conceming the influence of cxygen on the frequency of x-ray induced srructural
changes (half-translocatfons) in Drosophila oBecytes were generally teproduced, especially the demon-
stration of a "reverse” oxygen effect {under special experimental conditions protecting action of Oy,
tenatization by Nz ). The added aberration frequencies of the 3w and 4th day after the various treatments
generally tended to deirease as compared with those of the firet 2 days (dependence an state of mamrity
of the treated oficytes), Prefreadiation rreatment by Ny increased the aberration frequency significantdly.
Possible explanations of this effect are discussed. (Auth,)

Zakharov, 1. A,, Inge~Vechtomov, S.6. THE FEFFECT OF ROENTGEN RAYS AND OF HIGH TEMPFRA-
TURE UPON THE CROSSING OVER FROCESS. p.1%-7 in "Pervichnye Mekhanizmy Blologicheskoge
Dedstviya Ionizirnyushchikh Izluckenii™, Moscow, Publishing House of the Academy of Sclences, 1963,
{In Russian).

A comparative study of the effect of x-1ays and of high temperature upon the crossing-over frequency in
the centromese region of chromosorne ITF of Drosophila melanogaster females ghowed that these agents call
forth crossing-over at different stages of oSgenesis, High temperature proved to be a factor specific only to
one stage, presumably the moment of chromosome canjugation (pro-phase of the first maturation division),
whereas x~1ays induce erossovers in cetls both in the prophase of the first division and in the preceding
stages, It is suggested that x-rays call forth some changes in the chromogomes of the ofgonia that conven
into chromosome exchanges when the cells reach the prophase stage of the maturation division. High
temperature and x-rays act independentdy of one another. (Auth.)

4719 Cytogenetic studies of x-ray and ingened P induced sex-linked recessive lethals in Drosophila
. melanogaster. (Walen, 1962)

953 Ionizing radiations and the induction of chromosome mutations in the germ cells. Ray-Chaudhuri,
1961)

757 Dependence of the frequency of docurmence of deminant jethal mutations in the spermatids of
Drosophila upon dose of iradlation with fast neutront, (Abeleva and Lapkin, 1963}

758 The effects of radiations on the genetic systemns of organisms in relation to their physiclogical asd
biochemical systesns. Progress Report, May 1, 1958-April 30, 1954, (Alexander, 1559)

759 Thid. Progress Report, May 1, 1959-April 30, 1860, [Alexander, 1960)

760 Ihid. Progress Report, May 1, 1960-April 30, 1961, {Alexander, 1961}

76T Induction of nuclear damage by 1m1zmg,and ultra-wiolet tadiation. (von Borstel, 1961)

168 A comparison of the susceptibility of the prain wesvil (Sitophilus granarius L.) o accelerated
electrons and ®Co gumma radiation, (Bull et al., 1%61)

776 The induction of dominant lethal mutations in x-irradiated Drogophila viritis odoytes. (Dickermao,
1962)

717 Inductlon of dominant lethal mutations in x-irradiated DmmEA_:a_:_l' a virllis odcytes. (Dicketrnan, 1963)

785 The response of Drosophila testis to x-ray induction of dominant lethals, (Hoenjgsberg et al,, 1961)

787 Genetic and direct effecis of gamma radiation on Drosophila, (Ives, 1963)

‘196 The effect of neutrons apd x-rays on the fertjlity of Tribolium confusurn. (McDonald, 1961)

803 Appearance of dominant lethal mutations in moﬂ melanogaster du.ring cosmic flight on ship-
watellite. (Parfanov, o,d,)

810 Action dearayons ¥ sur la stéeflit€ d'une noctuelle du coten (genre Laphygma exigua), Resulov, 1963)
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The role of recovery mechanism and oxygen effects upen changes in radiation sensitivity in sperm
treated in mature males and fertilized females of Drogophila. (Alexander, 1982)

The effect of radiation dose 1a1e upon the production of eye color mutations in the chaleid
Dahilbominus, (Baldwin, 1961}

The effect of radiirion dose rate on the production of eye colour mmutations in the chaleid
Patlbominms, (Baldwin, 1981}

Dote 1ate effects on the yield of radiation-induced eye colour mutations in an insect. {Baldwin,
1963}

Raidicbiologic studies with Drosopltila. (Baxter, 1983y

The frequency-dose relation of x-ray-induced ¥ ~suppressed leshals in Drosophild. {Edington et al,,
1962)

The _action of radiation and other mutagenic agents {1) in itducing muzation in Drosophila fernales,
and (2} in conwrolling the action of specific genes responsible for suppressing uncontrolled growth,
(Glass, 1961)

Ibid, Report Covering 8-Year Period, May 1, 1953-April 30, 1962, (Glass, 1962)

Effect of fractionation of the gamma-ray. dose upon the frequency of occurtence of mutaticns in
spermatids of Diosophila melanogaster, (Glembotskif etal,, 1961)

The effect of stnall doses of ionizing radiation on the frequency of accurrence of sex-linked,
tecestive, lethal mutations of Drosophila. (Glembotsldf et al,, 1963}

Cytolagical effects of x-rays in relation to dose-rate in Droyophila melanogaster, (Gunson, 1962)
The influence of radiation in altering the incidence of mutarfons in Drosophila, (Indizna Univ,
Foundation. Research Div., 8loomington. 1962)

Rad{ation induced viability mutations in the honey bee. (Lee, 1962)

Doss-rate and the induction of mutztions in Drosophila, {Purdom and McSheehy, 1943)
Chromolome rearrangements induced by x-rays in immatve gertn cells of Drotophila.
{Abrahamson, 1961)

Can Drosophila spermatozoa be used in studies of récovery processes? {Lining, 1963)

Dote-effect relation in the induction of crossing-over with x-rays In males of Drosophila
melanogaster. (Olivierl and Olivieri, 1963}

Induction of cressing-over in Drosophila melanogaster males with various deses and fractionated
doses of x-rays. {Olivied and Olivieri, 1983)

Induced crossing-over in males of o, melenogaster, (Olivier: and Oliviesi, 1963)

The eifect of accessory conditions on x-ray induced non-disjunction in Drosophila. (Oster amd
Pooley, 1863)

The genetic basis of somatic damage produced by radiation in tirird instar larvae of Droscphita
melmowter. (Ostertag, 1981)

Induction of chromosome abereatians in the spermatocytes of grasshoppers. (Ray-Chaudhuri, 1961)
The linear dose-dependence of radiation—induced ceansiocation frequency in Drogophila
melanogaster at relatively low x-radiatton doses. (Traur, 1963)

The grasshopper neuroblast culinre technique and its value in radfobiological studies, {Carlson, 1981)
Cell mages and differential sensitivity to jrradiation in males of Drosophila melanogaster,
(S3vhagen, 1963) _

Differential susceptibility of sperm and spermatlds to fonizing radiations. (Schmid, 1961)
Differential radiation-sensitivity of germn cells as a possible interpretation of sex difference in dose-
rate depend of induced mutarion ratés in the silkworm, (Tazima and Kondo, 1963)

Recovery from radiation and chemically induced premutational damage, (Brink, 1862)
Mechanism of resistince to virus diseases in the siliovarm Bombyx mori (IV) (V) (VI), (Aruga, 1958)
Studies on the induction of nuclear and cyroplasmic polyhedroses by treating with x-rays and nlra-
violet light in the silkworm, Bombyx mod L. (Aruga, and Yoshitake, 1961} %

15, Induction of virus infecticns, 2, Ultraviclet light and x rays, {Aruga, 1983)

Radiation effects on the cytoplaam of Hahrobracon eggs, (Kenworthy, 1562)

The action of umegigenic treatments and protective agents on melanotic tumour formation in

D. melanogaster, (Burnet, 1963)

Effects of radiations on insects, (LaChance, 196%)

The effect of frradiarion with y-ray: Co® on the development and reproductive power of
Trombicola akamushi var, deliengis. (Hsu et al., 1963}

The influence of age ‘and mating pattems before and afier irradiacion on the incidence of nduced
matations in Deosophila. melanogaster, (Lefevre, 1983) _ _
Investigations of radiosensitivity during spermiogenesis in Drosophila melanogaster, (Mossige, 1863)




1277 Radiosensitivity of Drosophila spennatogonia, (Oftedal, 1962)

1281 The effect of y-rays on eggs of Ephestia kuchiiella Zell, (Pelersnts and Brande, 1561)

1325 The modification by x-imadiation of the life span of haploids and diploids of the wasp,
Habrobracon sp. (Clark and Robin, 1951)

1326 Life span differences berwesn haploid and diploid males of Habrobracon serincpae after exposire as
adules to x rays. {Clark et et al,, 1963)

1374 Reactions to X-iays of & normal and a HCN-unsuscepiible rmck of Drosophila melanogaster,
(Liers, 1963)

1385 Research in genetics, (Stione, 1983}

1447 Laboratory studies on the use of {rradiated sterile males to reduce C.farigans Wied. populations.
(Ramakrishnan et al., 1962}

1-A-T RADPIATION AND MUTAGENIC CHEMICALS: COMPARISON OF EFFECTS

1164*  Bettendorf, G., Maass, H,, Kirmen, E., Kinkel, H.A. THE EFFECTS OF X-RAYS AND CYTOSTATICS
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1167

ON THE MUTATION RATE IN Drosophila. Strahlentherapie 112 (1950) 74-8 (In German).

By means of the combined application of lonizing rays and the chemical mutagenic subsance

2, 5-bisethyleneiminobenzogui 1,4 mm)maegmofgmeﬁceﬁmtmmtﬁwassmdled The
application of the mutagenic agen in the sequence of BBC +x-ray imadistion camed the addition of the
different mutagenic effects, whereas the game weatment in the order of x-ray irradiation + BSC resuited

in a considerably reduced yield of mutations. (Avth,)

Borstel, R.C.von, LBbbecke, E.A. (CELL KILLING AN] THE PROBLEM OF NUCLEAR REACTIVATION,
{Abmr,) p.240in "2nd Intemnational Congress on Radiaton Research, Harrogate, Yorkshire, England,
5-1) August 1882", London, Silver End Documentary Publications, Ltd, 1962,

X -irvadiation kills gametes and gonfal cells of the wasp Habrobracon by several means: (1) mitotie rate
depressfon, concurrent, for the most part, with chromosome bridge formation; (2) genetic death through
deleron of blocks of emential genes; (3) genetic death through drastic loss of chromosomes or their parts;
(4) immediate death of early obicytes or very late gonia before any cell division vccurs: and {5) death very
late in embryonic development after imadiation of ogonial cells. UV-radiation and nitrogen mustard
kill mature Habrobracon obcytes principally through deprestion of mitotic 1ate; only & low frequeacy of
deaths ara of the gene-loss types. Nimogen mustard also apparently is capable of inducing Type (4),
immediste cell death, a type tha: caunot be tested with UV-tadistion in our system., The mitotic in-
hibiticn induced by x-radiztion can be reversed only to & limited degree by fertilizing an lrradiated egg
with an unirradiated sperm, Partial nuelear reactivation of mirotically inhibited cells appears to occus in
mont of the embryos exposed az odcytes to cither IV radiation or nitrogen mustard, It would appear that
the mechanizn of mitotic rate depression is Jifferent between x-radiation, UV and nitrogen mustapd.
Supporting this contention, nitrogezn mustard induces chromosome bridges at a vety low frequency at doses
where lethalfty is induced.

Brink, N.G, RECOVERY FROM RADIATION AND CHEMICALLY INDUCED PREMUTA TIONAL DAMAGE,
Papers Proc. roy, Soc., Tawrania 96 (196Z) 41-7,

The guestion of recovery from rediation and chemically indeced prermutational damage is discussed in
relation to the natare of the primary genede damage at the molecular level, and alse in celation to factors
which influence the recovery process, Includes studies on Drosophila and broad-beans,

<
Browning, L_S., Altenburg, E, THE CORRELATION OF THE RATIO OF LETHAL TO VISIBLE MIITATIONS
WITH THAT OF WHOLE-BODY TC FRACTIONALS INDUCED BY X-RAYS AND CHEMICAL MUTAGENS,
(Abstr.) Genetics 48, & {1961) 855,

In expezimetitx designed to test the relarive rates of lethal and visible snurations induced by x-rays and
chemical mutagens {uzing Muller's Maxy technique} as well as the relative proportion of whole-body and
fractional mutations ameng the vistbles, it was found that in the x-ray series, the ratio of lethalt 10
visibles was much higher than in the case of the chemical mutagens: 78. 1 lethals: 1 visible after weat~
ment of the adult males with 3000 r versus 8, 7 lethals: 1 visible for dimethyl myleran, 12.9:1 for
phenylalanine mrstard, and 19, 9:1 for ethyleneiminohydroquinone. However, these proportions of lethals
to visibles were directly correlated with the ratio of whole~body mutations (visibles) to fractionals, being
highest for z-rays (113:9'in 159000 tested chromosomes), lowest for dimethyl myleran (13:26 in
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17000 chromosomes), next lowest for phenylalanine mustard (11:12 in 24 000 chromosomes), and next for
ethyleneiminohydroquinone (21: 8 in 31 000 chromosomey). It it concluded {4s suggested by Carlson and
Oster) that gonadal lethal mosaics account in large measure for the relatively low rate of detected lethals
to visibles in the chemical series, a conclusion in agreement with the earlier work of Auerbach showing
that gonadal mosaiciym is higher under chemical trestment than wder x-raye. (Larger scale tests by us are
in progress, similar to those of Averbach), The present experiments further indicate that the ratio of
fractionals to whole-body mutations induced by x-1ays is samewhat dose-dependent, being higher for

5000 ¢ (18:95 in 4300 tested chiromosomes) than for 3000 ¢ (9:113 in 7700 ewred chromosomes). In termis
of Muller and Carlson's "rotational substitution” theory, this result might indicate that the higher dose
{5000 7) might have caused a relatively higher propartion of breakage of base pairs into single bases with 2
tesultant lower propertion of "rotational substitutions™ of the intact base pairs and relatively more single
base submittions,

Browning, L.5., Alienburg, E, GONADAL MOSAICISM AS A FACTOR IN DETERMINING THE RATIO OF

. VISIBLE TO LETHAL MUTATIONS IN Drosophila. Genelics 48 (1961} 1317-21,

The higher the proportion of fractional mutations relative to whole-body produced by weamment of post~
meioric geym cells of the mature Drosophila male with four mutagenic agens, the higher is the ratio of
visible mutarions to detected recessive lethal mutacions, ‘The relative rates are as follows {whereh of
fractionals is followed by the ratio of visibles to lethals in parenthesesk 30001 x-rays, Mo (1:80);

£, 5 bis-ethyleneiminchydroquinone, 30% (1:30%: phenylalanine mustard, 52% (1:13); dimethyl myleran,
6% (1:9). This comreiation might be explained (as suggested by Carlson and Oster, Rec, Gen, Soc.
Amer, 30:1961, 66} on the assumption that gonadal mosaicism would lead to a lowering in the percent of
detected lethals, since a gonad which wasg partly normal {and partly lethal} would appear on further testing
to be nonlethal. However, the recovered visible rate would sot be similaily depressed by gonadal
mosaicism, since visible fractionals would be phenotypically evidert, These results necessitate a ye—
apprainal of the claim that chemical mutagéns are specific for visible loci in Drosophila. (Auth. summary)

Cantwell, G.E., Hennebemry, T.J, THE EFFECTS OF GAMMA RADIATION AND APHOLATE ON THE
REPRODUCTIVE TISSUES OF Drosophila melanogaster Melgen. J. Insect Path, 5 (1963} 261-64.

Adult fljes were eated with apholate or y-rayz to determine their effects on reproductive tissues, Male
and female fifes 3 to 4 d old were exposed 10 8 or 18 kr of Co?® radiation st & rate of ~320 r/min or were
fed 0,25 or 1% apholate in the diet, Ovaries and testes were removed 21 daily intervals for microscopic
examination, With the higher doses of either treatment, cesiation of sperm preduction cecurrsd in the
anterior end of the testes after the Bth day, with a genéral necrosis of the germinal epithelium in that
ares. The nectosis progressed mntil the 16th day when few sperm: were observed in the testes of treated
malex. The ovaries from treated females were reduced fn slze, and with the high doee of each treatment
this noticeable change occurred 2 d following wreatment and became more prominent until the 16th day
when very little ovadan tissus remained, Very small Feulgen-positive clumps of cheematin indicated that
complete breakdown of the nurse cels, oScytes, and follicle cells had occurred in ovarioles, Untreated
females mated 1o males either fed 1% apholate o exposed to 18 kr depmited z large number of cggs, none
of which hatched. Since fertilization precedes egg laying in D. melanogaster, it was evident from the
egg producticn data and microscopic examination that sperm transfer was not halted by the levels of either
treatment gaed, Some adults emerged ffom eggs deposited by untreated females mated to males fed
0.25 spholate or exposed to 8-le radiation, indicating that the trestments caused development of a
tethal factor in some of the sperm which fertilized eggs. Mo adults emerged from eggs fertilized by males
treated with high doses of either treatment which induced lethality in all sperm which fertllized eggs. No
eggs were deposited from females irtadiated with 16 o and mated to untreated males and none were
deposited after the 2nd day from females fed 1% apholate and mated to untreated males. No adults
emerged from te few eggs deposited, corroborating the histopathological investigation, which showed
pycnesis and Feulgen-positive chromatin elumps and ovatian awophy soon after treatment.  Females fed
0.25% apholate or exposed 1o 8 kr and mated to intreated males produced few eggs but some adulrs
emerged, {NSA 18: 1964, 1400)

Carigan, E.A., Oster, LI, COMPARATIVE MUTAGENESIS OF THE DUMPY LOCUS TN Drosophila
melancgaster. II, MUTATIONAL MOSAICISM INDUCED WITHOUT APPARENT BREAKAGE BY A MONO~
FUNCTIONAL ALKYLATING AGENT, Genetics 47 {1962) 5&1-7¢6,

Monofunctional quinacrine mustard (JCR 100) induces mutations at the dumpy locus with an average fre-
quency of 0. 8%, More than 90% of the recovered dumpy mutaticns are distributed mogaically in somatic
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and gonadal tisses, Mutation frequencies at 18 other loci expressing vistble effects weve low or negligible.
These experiments xiggest that x-ray-induced mosnic mutations become established primarily at the first
synchronous nuclear division of the zygote and that the ICR 100-indnced mosaic mutations become
established primarily at a later replication, Sex-linked lethals scored in the R occar with a, frequency of
8, T masaic sex-linked lethals detected by scoring in the Fy occur with a frequency of 18. %. The
mtatjonal spectrum of the dumpy alleles induced by x-rays does not differ appreciably from rhat induced
by the ICR 100, ICR 100 is capabie of inducing mutations in spermatoza, spermatids, and the earlier stages
of meioss, including spermatogonia. No evidence for brezkage events ar the dumpy locus was detected

in the progeny derived from ICR 100-weated sperm. The use of the wex-linked lethal teat as opdinarily
applied, 1.e, by examination only of the F; generation, for determining the effectiveness of a chemical
mutagen of for equating an egquivalent mentgen dose ta various concenrrations of chemical mutagen can

be misteading. However, the test can be made more meaningful by condnuing the analysis for another
generation and/or combining it with a test for vieible mutatons at specific loci. (Auth, )

Caspati, E.W. SOMATIC MUTATIONS IN THE MOTH Enllutia. PROGRESS REPORT., TID-19166,
Rochegter, N.Y. Univ, Coll. of Arts and Science, Aug, 1883, 25p.

The scales on the hind wing of the moth Ephestin were used as an cxample of & developing and differentiat=
ing system in studies of the effects of x-radiation and chemical mutagens on the genetic saucture of
developing celis, The chemical mutagens wsed included 5-bromodesoxyuridine (5-BDU), S-bromouracil,
2-gminopurine, and 5-BDU plus thymidine, Vesy little effect was chserved after weaument with
2-ayninopurine and 5-bromouraci]l, Possible reaction mechanisms involved in the genetic action of

5-BDU and x-radiation are discvesed. (NSA 17: 1963, 31856)

Hanue.ba:ry. T.]., Cantweall, G, E. SOME EFFECTS OF GAMMA RADIATION AND APMOLATE OMN THE
REPRODUCTIVE TISSUE OF Drosophila melanogaster, (Abstr,274) Bull, ent, Soc, Amer, 8, 3 (1962}
168,

D, melanogaster male and female flles were exposed to y-radiation o fed on apholare for 24 h, Whole
mouns of dissected ovaries and sectioned testes were examined to determine the effect of treatment,

LaChance, L.E., Riemann, J, CYTOGENETIC INVESTIGATIONS ON THE NATURE OF DOMINANT
LETHALS INDUCED IN MEIOTIC OOCYTES BY GAMMA RADIATION AND ALKYLATING AGENTS, (Abstr,)
Genetics 48, 7 (1963) 896-7,

When adilt femnales of the screwworm fly (Cochlicmyia homninivotax} are treated with alkylating agents
and ionizing radiation, domiract lethd) mutations are induced in the olicytes, Since the meiotic imge of
the oBcytes {s comrelared with the age of the females, 1t is possible to teat ofcytes in early prophase,
mietaphase and anaphase of the first mefotic diviton, When such tieatrnent is given, fewer dominant
lethals are induced in the prophase odcytes than in ofcyres in the other 1wo stages, This wend was foumd
in experiments with three alkylaring agenta and with y-irradiation, Compariyons between two trifunctional
alkylating zgents {tretamine = TEM and thiotepa) with a bifuncrional ageat {2, 5-bis (1-asiridinyl}-3, 6-bis
(2-methoxyehoxy)p ~benzoquinone) reveal that the sersitivity pattern is the same regardless of the
mustagen uted, but that the mutagenic efficiency of the variows agents differs considerably. The cyta-
genetic investigations permit comparisons of the nate of the chromosome abemations associsted with
lethal events, Gammy irradiation of melotlc oboytes with a lethal dose results in & high proportica of
chromosomal abereations during the 1st and 2nd meiotic divisions in the newly laid egg. In cdeytes
treated with lethal doses of the alltylating gent there iz a high percentage of normal appearing melotic
divitions, Dorminant kethals induced in the sperm of trested males are expressed during the cleavage
divisians following syngamy of the fermale and male pronucled.

Libbecke, E.A., Borstet, R.C, von DIFFERENTIAL SENSITIVITY OF Habrobracon OOCYTES I¥ THE
FIRST MEIOTIC. PROPHASE AND METAPHASE TO CHEMICAL MUTAGENS, (Absr,) Genetica 46, 8 (1961)
879,

See 1175
Libbecke, E. A,, Bomstel, R.C, von MUTATIONAL RESPONSE OF Habrobracon OOCYTES IN META~-

PHASE AND PROPHASE TO ETHYL METHANESULFONATE AND NITROGEN MUSTARD. Genetics 47,
7 {1962) B53-64,

Eiiyl methanesulfonate (EWMS) &l nitragen mustard [methyl bis (8 -chloroethyljamine hydrochloride] were
used to induce dominant and recessivé lethal mutations in the oboytes, OBcytes in the 13t mejorie
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metaphase were found to be much riore sentitive to EMS and nitrogen mustard {(~ 20 times} thazr o8cytes in
1st meiotic prophase when dominant lethality was the criterion, In this respect, the actiocn of the chemi-
cal mutagens resembles that of x-radiation. With recestive lethatity as eriterion, metaphase I and
prophase I oBcytes respond differently to x-radiation and chemical mutagens, A Z-fold difference prevails
after x-irradiation, withmetaphaselbeing the more sensitive stage, With nittogen rusterd, metaphase I
i3 3-5 timés mote sensitive than prophase I, and with EMS, no significant difference was found berween
megtaphase T and prophase 1. (From auth, sumimary).

Libbecke, E.A. MUTATIONAL RESPONSE OF Habrobracou OOCYTES IN METAPHASE AND PROPHASE
TO ETHYL METHANE SULFONATE AND NITROGEN MUSTARD. (Abstr.BIF9ST) p,7S in "Research and
Development In Progress, Biology and Medicine, lssue No,2", TID-4201, Divisice of Technica] Infor-
mation, USAEC, Nov. 1963, '

See 1175,

Oseer, I.1,, Catlson, E.A. COMPARATIVE MUTAGENESIS IN Drotophila USING X<RAYS AND
ALKYLATING AGENTS. (Abstr.) p.106 in "2nd Internarional Congrest on Radiation Research, Harrogate,
Yorkshive, England, 5-11 August 1962". Londoo, Silver Eod Documentary Publications, Ltd,, 1962,

The dumpy locus (chromosome 1I-13,0} in D. melanogaster has sevesal easily distinguishable pleiorropic
effects and an intemal prevdoallelic strueture thus far shown te be composad of efght separable sites
fCarlson and Southin, 1862). The mode of origin of mutations induced at this locus in mature spermatozoa
by x-r2ys was found to differ markedly from: that produced by s monofuncrional alkylaring agent of the
quinacrine series of nitzrogen mustards (2-methoxy-8 chioro-%(3-(ethyl-4-chloxoethyl) aminopropylamino)
acridine dihydrochloride), While the majarity of such visible changes following x-ireadiation seemed to
occur as compiete (. €., whole-body) mutations, these produeed by the quinactine mustard were mainly
transmitted mosaically (. ¢,, only te a part of the somatic aid/or germinal tissues arising from any one
single weated chromosome). The suggestion that a similar pattem should exist for recessive sex-linked
Iethal mutations was bome out by the finding that this agent produced fewer complete lethals (4%) (a1
detected in the conventional maneer by examination of the ¥ genération) than mosaic dethals {13%) {as
detected in the ¥, generation) in contrast 10 X~rays which Muller had already investigated in thiz cennection
In 1828, As with other chemicals, relatively few wanslocations could be detected by examinatfon of the
Fy generatiof. Extension of the analysis to the Fy generation did not increate this frequency appreciably
although it did indjcate that even such gross structorel changes can occur as mosaics, Studies with & poly~
functicnal alkylating agent, triethylenemelamine {TEM), camfed out as part of an extensive project in
collaboration with C. Auerbach and L, Snyder ylelded resulrs essentiglly similar to those found for the
monofunctional compound, Comparisons of the response of different gametogenic stages to x-rays and

. other chemical mutagens a5 also been studied, (From absir, )

Slizynska, H, MUTAGENIC E?FB:TS OF X-RAYS AND FORMALDEHYDE FOOD EN SPERMATO-
GENESIS OF Drosaphila melanogaster, Gener. Res, 4 (1963) 248-57,

The structural changes induced hy x-ray in cells at different stages of spesmatogenesis wete analysed in
sallvary gland clwomasomes of D, melanogaster and compared with the changes induced by formaldehyde
added to the food (FF) of the larvae, The different stages of spermatogenesis vary in sensitivity to x-rays
when measured by the percentage of sex-linked lethals, by the percentdge of spermatozea camying
structural changes, and by the number of changes per 100 spermatozoa, The proportions of the different
types of change (T, In, Rp, Df) however, are fairly similar in all stages of spermatogenesis, but entirety
different from those found after FF treatment, This suggests that it is the mutagen amd nat the sensitive
stage which 13 responsibie for the chamcteristic pattern of the FF effects. The differences between the
effects of x-ray and of FF are attributed to the diffezrent proportions of p ial breaks induced by these
two mutagens, Evidence has been présented indicating thar while most of FF induced breaks are potential
(about 7¥%), most of the x-ray induced hreaks are immediate, For the dose rate uted in the piessnt ex=
periment (below 1000 r/min) only a small proportion (4-10%) of breaks induced by x-ray was found to be
potential. {Auth)

Sobels, F.H. RATES OF FORWARD AND REVIRSE MUTATION IN Drosophila AFTER EXPOSURE TO
MUSTARD GAS AND X-RAYS., Genetica 33, 1 (1962) 81-44,

Afier wearment with mustard gas, reversions of the mutanz forked?D were cbeerved with a frequency of
1in 7500, The study on reversion of £30 was combined with tests for recessive visibles at 15 selected loci
of the X -chromasome, Mutations at the ruby locus weze most frequently induced by mustard gas (1 in

-



1700). About & of the forward rmuzations were fracticnals. Afeer éxposure to 5000 ¢ x=imadiaticn both
reverddm of £80 and forward mutation at the loct under itudy were observed with frequencies comparable
to those induced by mustard gas. Thus, no indication for mutagen -gpecific differences in mutational
tespanise have been obtained. After weatmnent with mustard gas a higher ratio of visibles to lethals was
obséeved thai after exposure to x-frradiatien. Compatisons of the mutagenic effect of & chemical tmuagen
with that of x-radiation, even if resricted to vistble mutations, me\rnably involve an underestimate for
the chemical, due to delayed effacts of the latter. (From auth. summary)

1130 Weldhazs, D.E., Ford, H. R., Gahag, [.B,, Smith, C,N, PRELIMINARY OBSERVATIONS ON CHEMO~
STERILIZATION OF MOSQUITOES. Proc. N.J. Mosq, Ext, As. 48 (1961) 106-9,

Resulty obrained with radiosterilization are described. It appeam that both sexes of Anopheles quadsi-
macnlatus Say can bie sterilized by exposing either pupae or adults 1o y-radistion in doses of 3885-
12900+, The presence of such stesile males reduced the roral pumber of viable eggs laid by females caged
with mixed populations of steile and nortnal males, Field tests on the control of A. quadrimaculatus by
the release of sterilized males were, however, unmccesiful, The smdies described here were made 1o
determine the effects of aphoxide (tris(1-aziridinylyphosphine axide), aphomide (N, N*-ethylenebis-

(P, P-bis(1-azirldiny)-N-methylphosphinic amide)) and apholate (2,2, 4, 4, 8, 6-hexa(1- azitidinyl}=2, 4, é=
triphospha-1, 3, 5-trizzine) and amethopterin (N-(p-{(2, 4—diamino-6-preridinylmethylpmethylemino)
benzoyhglutarnic acid} on the fertility of A, quaddmaculatus and Ades asgypt (L.,). Aphoxide,
aphomide and amethoptetin wete used at concentrations of 0. 1-1% against both species, and apholate at
the same concentrations against M and at 0, 01-%h against Ades. Mosquitos of both sexes were
given continuous access 10 the compounds in a mixrure of koney and water, and a blood-meal was givendd
after peak emergence and again after oviposition,

No females of either species oviposited after they had received 1% aphaxide, and none that received 0. 5%
laid viable eggs. Those that received 0, 1% taid the noemal number of eggs but hatching was reduced,
particulacly among eggs laid after the second blood~meal. Aphomide was similac te aphoxide in ita
efiect on egg productfon in A, guaddmacutams but less effective than either apbolate or apboxide with
Abdes. !t reduced the number of egps laid ar 1% and the hatch at atl concentrations, but it allowed a few
eggs to hatch, even at ¥ Amethopterin had little effect on either species, except for a partial reduc-
tion in the hatching of eggs of A. aegypti at 1%.

See also

842 A study of gene and chromdsome changes induced by jonlzlrg radiations in Drosophila melanogaster,
(Edington, 1983)
957 The preliminary investigation of salivary gland chromosomes of Chitonoms tentans Fabr. from the
Clinch river, {Nelson and Blaylock, 1963}
971 Unequal crotsing-over in the bac region of Drogsophila melanog: influence of temperature,
x~rays and EDTA. (Rasmuson, 1961)
974 Origin of repeats in Drosophila chromosomes. (Slizynska, 1963}
1330 The influence of X-rays on longevity, fecundity and fenility of Drosophila melanagaster, (NGthel, 1963)
1378 Mating ability of male masquitoes, Aedes aegypti (L.}, sterilized chemically or by gamma
radiation, (Weidhaas and Schmidt, 1963),

I-A=-8 PBIOCHEMISTRY. PHYSIOLOGY, ULTRASTRUCTURE.,
PATHOGEN SUSCEPTISILITY

‘- N
1181%  Apuga, H. MBCHANISM OF RESISTANCE TO. VIRUS DISEASES IN THE SILKWORM Bombyx mori (IV) (V)
{VI), ). serie, Sci,, Tokyo 27 (1958) 5-9.

It did not prove postible 1o produce muctear or cytoplasmic polyhedra by submitting B, moti larvee to
%-rays or ultraviolet radiation,

1182 Ariga, H., Yoshitake, N. STUDIES ON THE INDUCTICN OF NUCLEAR AND CYTOPLASMIC POLY~-
HEDROSES BY TREATING WITH X-RAYS AND ULTRAVICLET LIGHT IN THE SILEWORM, Bombyx meori L.
Tap, J. appl. Ent, Zool, 5, 1{i881) 49-56, (Inlapanese, with English summary).

No further induction was observed following exposure to ultraviolet light and x-rays respectively, It was
only on dual treatment (exposure to x-rayy and low tempesatures, i, e. 5°C for 24 h) that e larvae showed
a higher percentage of deaths from virus than centrols, The percentage of larvae with both nuclear and
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eytoplprmic svidence of disease was markedly higher when larvae had been treated with x-zays pre- or pon~
cold mweatment than when Iarvae had been exposad to low tgmperatu.re only in the St inaray larval stage,
soon after ecdyuis, (From summary)

Amga, H. 15, INDUCTION OF VIAUS INFECTIONS, 2, ULTHAVIOLET LIGHT AND X RAYS, p,507-8
in "Insect Patdiclogy. An Advanced Treatise. Vol I, Steinhaus, E.A., Ed, New York, Academic Press.
1963.

There was no indicatfon that exposure ro x-rays i d the p ge of polyhedrosiz-infected larvae of
silkworms, but in the cate of treatments both with x-tays and low temperainre (5°C 24 h), mofe virus-
caused deaths resulted In the rept larvae than in the conmol. Thie percentage of larvae with neclear and
cytoplasmic polyhedroses was markedly higher in those larvae weated with x-tays before and after cold
treatments than in those treated ocly with low temperature in the 5th instar larval stage, soou after ecdysis

Saccettl, 8., De Dominicis, R., Cappellini, M, MODIFICAZIONI IBTOCHIMICHE ED ULTRA-
STRUTTURALI INDOTTE DALLE RADIAZIONE IONTZZANT] S171, MESENTERO DI Dacus oleae Gmel,
(Histochemical and ultastractural modificaticns in the mesenveron of Dacus oleae Gmel, induced by
ionizing radiations), Redia 46 (1961) 205-22. (In Italian, with English summary},

Pupae were irradiated with 12 000 1o 50000 r of x-rays, the lowest dose able to produce electrenmicro-
scopically detectable changes being 30000 1, Higher doses cawed injury which differsd accaording to the
4 types of celly found in the mesenteron, Morphologically, such datnage consfstad of the dfsplacement or
disappearance of microvilli, and heavy macroscopic secretion; fragmentation of the nucleoli; and the
appearance of vacuoles 1o the ergartoplasm amd Golgi apparatys, From the enzyme paint of view, ob-
servations indicated the disappearance. of suecinic~deliydrogenase and cytochroroxidase at the stage of
mmaximat cellular da.map. (Work on this topic was published easlier in Redia 45 (1960} 113-31)

Baccerti, B,, De Dominicls, R. THE EFFECTS OF GAMMA RADIATION ON THE OVARIES OF Dacus
Oleae Gmel, p.887-411 in "Radiation and Radinisctopes Applisd to Insects of Agriculrural Importance.
Proceedings of a Symposium, Athens, 22-26 April 1363", Vienna, Intemationsl Atomic Energy Agency.
1983,

The avaties of unferti!ized adult females of the olive fly, Dacus ol;._a_e. icradiased in the middle period of
the pupal stage with various doses (2-39 Kr) of y-rays were studied by cytological and ultramicroscopic
techniques. In a1l cases the treatment inhibits the normal development of the ovary. MNurse cells and egg
cells are very small and few in cumber and show abnormal strocture and ulmastucture, partdeularly as
regards the cytoplasmic organelles,

Baumiller, R.C., VIRUS-HOST RELATIONSHIP AND THE EFFECTS OF X-RAY INDUCED MUTANTS IN
HETEROZYGOUS CONDITION. {(Abstr, 5,54} p. 73 in "Genetics Today. Proceedings of XI Intemational
Congress of Genetics, The Hague, September 1963, Vol I". Geerts, 5.1., Ed, Oxford, Pergamon Press,
1863,

The enly repotted phenotypic effect of the "virus" sigma has been to make its Dmmh&t seraftive to
COz. L'Heritier has reported strafas of virus-carrying flies which differ according to thie stability of the
virus-host relatlonship. The experiments, presendy communicated, examined the effects during davelop-
mental stages of x-ray induced mutants in heterozygous condition oo several of these strains, Sensitive (5)
and sibling cured (R} virgin fernales were callected from the strain to be tested and mared to sibling cured
males who had {X) or had not {U)-received 3000 r of X-rsys. In a cured line the presence of the virus can
no longer be demonsrated, After a 8-d mating perlod the females wese placed ifinet-enciosed eylinders
asd eggs were collected over $h-periods, Each hour, beginning with the 21st hour after ovipoaition, the
number of larvae haiching were acored. The effect of mutants.ir heterozygous condition on time of egg
hatching varfed aceording to the stability of the virus in the strain tested. {Frotn abitr, )

Grosch, D.5, CYTOLOGICAL INTERPRETATIONS OF FIVE TYPES OF INDUCED MODIFICATION IN THE
CQVIPOSITION-PATTERN OF THE WASP Habrobracon. (Abstr. 5,53) p, 73 in "Genetics Today, Pro-
ceedings of X1 Intemational Congress of Genetics, The Hague, September 1963, Vol.I", Geems, 8,J., Ed.
Oxford, Petgamon Press, 1863,

In conttast to Diptera whese ovarles may not mature for several days, at eclosion, differentiated and”
wansitional cells are present In the sequantial series provided by the polytrophic ovariols of the paraitoid
wasp Habrobracon. Furthermore, ovarioles invariably number only four, and quantitative modificarions of
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the partern of egg deposit may be traced back to the cellular state of thelr contents. When eggs are plotted
againat days, control females quickly reach a sloping plateau maintained for about 16 ¢ wntil the sharp
senile decline occurs, Low and moderate radiation expomures result in (1) 2 2-humped curve, The inter=-
posed valley, which can dip to temporary infecundity, atteats to the vulnerability of wanstrionzal cells
which undergo 5 succemive mitotic divisions, High doses of radiation destroy the ofgonia as well as
mandtional cells, Thiv resilts iy (2) & rapid decline to pexmanent infecundity within the 1st week, Single-
meal ingeation of metal cations and classic orgaric enzyme inhibitois prodice a constant defieit throughout
Hfe, reflected as (3) a cofve lower and patailél to that of controls, A general debility of somatie tissues
ensuea rather than a direct effect upon the gonade, Ingested antimetabolites can 2iso give type 3 curves,
but more typical i3 (4) an initia) lag phase of up to5d resulting from obcyte retardation and degeneration
atendant intefferance with nume cell fimetfon. Nueeleay digrurbance {5 involved and may be obtained with
apents influencing aither protein or nueleic acid synthesis, Amsomyein, methotrexate, DON, or FUDR
pive sirnilar-type 4 curiés when used in pioper concentration. Antimitotic agents provide still another

type of curve (5) characterized by a compensatory deposit of temporarily arrested cells which smake up for
eaclier deficits.

¥Karpov, A.E. ON POLYHEDRAL DISEASE IN THE SIEKWORM INDUCED BY X-RAYS, Dopov, Akad,
Nauk Ukr, SSR 8 (1958) 1015-18, (In Ukrainfan}.

Eggs and caterpillars of various instars of the silkworm (breed US-1) were Liradiated with aoft x-rays
(A=1,2 A), using dosss from 1000 10 B0 000 5 in oxder 10 siudy polyhedrosis morbidity, Irradiation of eggs
with doses over 20 000 1 resulted in the death of practically all the embryes but no polyhedrosis wat de-
tected, Imadiation of caterpillars with dogey from 10 000 to 80900 ¢ alsa caused a very high morality

. (62 0 9THh) due to physiclogieal wealkness and to a Jesser extent to bacterial diseases, Irradiation with

dowes frome 1000 o 6000 r did not perceptibly affect the development of the caterpillars, but resulted in a
significant increase in the frequency of polyhedral disezse as compared with the contzols.  This incrense
was especially marked when the catexpillat were irradiated with deses of 5000 to BOO0 £ (33,5 £ 3, 2%
polyhedrosis-diseased individuals as compared with 8,4 + 1. %% in the controls).  As shown by infecton
tests, the susceptibility of caterpillars to polyhedrosis did not increass after irradiation, This leads 1o the
conclusion that irtadiation causes an activation of lstent virus in the silkworm, (Auth,) (NSA 14: 1950,
1881)

Kaufmanmn, B.P,, Gay, H, CYTOLOGICAL EVALUATION OF DIFFERENTIAL RADIOSENSITIVITY IN
SPERMA TOGENOUS CELLS OF Drosophila,  p, 876-408 in "Repalr from Genetic Radiation Damisge™.
Schels, F,H., Bd, Oxford, Pergarmon Press, 1983,

The radicsensitvity of spermatogenous cells of Drosophila as studied hy cyrologists and cytogeneticiaty is
reviewed, Radioamographic chronometry, structural changes predizposing to differentisl radiosensitivity,
and the effects of rudiations on BNA and on the nucleoprotein complex that constimtes the chromosome are
discussed, 33 references are included. (HSA 18: 1984, 11841}

Kenwontty, W. RADIATION EFFECTS ON THE CYTOPLASM OF Habrobracon EGGS, Final réport, June 1,
1985 ~ May 31, 1682, TID-1}8471, Brown Univ,, Providence. 31 May 1962. 22p.

The cytological events involvad in androgenesis and the rate of production of androgenic males were

studied extensively. Eggs which had received sufficiently high x-ray doses for inhibition of functioning of
the female pronucleus were examined cyrologically, Dose-action survival corves (4200 r - 70000 t) weze
plotted for fertilized eggs which had received x-imradiation prior to fertilization, No survivors were found

‘at 42000 . The curves were a measure of the pmdg_:tim of androgenie males, Neutrons of 14,13 MeV

(6, 0X10% nfcm?® - 3, 14 %1011 n/em?) showed that the more densely lonizing radiations induced hgher
levels of lethality in eggs iradiated durlog melotic metaphaze I than in eggs irradiared during meiotie
prophase I. Effects of x-rays on cleavage mechanism were studied, In order to allow 2 study of nuclear
and cytoplasmic fnjury induced by low x-zay doses, attempts were made to prodoce androgenic males by
heat shock and ancxia, applied when the female pronuclecy was gouing tough critical stages in its
mefotic development, These were abandoned. Attempts were als made to produce such males from
hybrld cromes of 2 different species of Habrobracon,

MoGrath, R, A, X-RAY INDUCED INCORPORATION OF TRITIATED THYMIDINE INTO GRASSHOPPER
NEURCBLAST CHROMOSOMES, Diss, Absw, 23, & (1883) 3563,

For abstract, see 1152, Results are interprered as a reflection of repair of x-ray-damaged DNA. A corre-
lation is suggested between deteciable chromosome breakage, the sormal DNA synthesis period, and
1abelling of delayed, smopped or revertsd prophase neuroblasts,
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McGrath, R 4, X-RAT~INDUCED INCORPORATION OF TRITIATED THYMIDINE INTO DECKXYRIBO-
NUCLEC ACID OF GRASSHOPPER NEURCBLAST CHROMOSOMES. Rad. Res. 18 (1983) 526-37,

Direct observation of imradiated Chortophaga neurcblasss at Identifiable stages of the cell cycle in the
living conditjon, showt that changes in chromosome morphology which are characteristic of mitotic
stoppage or delay can be detected within 15 mio aftet 32 1 of x-rays. Four more or less distinct mitotic
responses of ireadiated prophase neurchlasts can be distinguished, and are discussed, also for & dose of
230 1, Living neuroblasts exposed to witiated thymidine (H” ¥) and then irradiated in hanging-drop
preparations and veidentification of the same cells in-mutoradiograms of sectioned material show that pro-
phase neurchblasts which are delayed, stopped, ot reverted mitotically in response to 82 r of x-rays in~
corparate HT. Incorporation js greater in cells {rwadiated in early prophase. No incorporation is ch—
served in cells treated in very late prophase. Labelling can be detected within 15 min after x~irtadiation
of eatly or middie prophase neyroblasts, Incorporation ia nbr seen in prepargtions weated with DNaze
before application of autoradiographic emulsion, Affer 250 rof x-rays, prophase cells which do not di-
vide within about 40 min do incorporate H® T during reversion to an interphase-like condition.

Nzkanishi, Y.H., Mizutani, M., Makino, 5. QUANTITATIVE MEASUREMENTS ON CHROMOSOME
MOVEMENT IN GRASSHOPPER SPERMATOCYTES WHICH HAD RECEIVED BETA-IRRADIATION. {Abstr,)
Jap. I, Genet, 36 (1961) 385, (In Japanese).

Nicklas, R.B. A QUANTITATIVE $TUDY OF CHROMOSOMAL ELASTICITY AND ITS INFLUENCE ON
CHROMOSOME MOVEMENT, Chromosoma 14 (1953) 278-95,

Melanonius differentlalis {f.ocustinae) ¢from a labarztory population} and Chortophaga viridifasciata
(Cedipodinae) {from a wild population) were employed; 14=-5 d hefore use, the Melanoptus males were
given 500 r x~rays in 3-4 min, Observations of live cells were made by phase microscopy, Chromosome
elasticity and movement were studied [n two distinet situations; early anaphase stretch due to opposed ex~

ternal forces (Chortophiaga), and drag streich, an elongation due to frictional resistance or drag on a
chrometome belng pulled towards one pole. Thus, if the Melanoplus X-ch me it partly broken by

x¥-irtadiation and its behaviour during 1st spermatocyre division examined, sretching in the region of the
break 1s seen when the chromosome moves, Neither stretch produces detectable alterations in the velocity
of chremogome movemeat. A simple mechanical model is described which allows the ratio between
frictional and elastic coefficients ro be calculated. it is concluded thar the mitotic Forces are continvally
adjusted to produce & standard velocity of movement even when an musual hindgasce exists, The impli-
catjong are considered particularly conceming stretching.and tuptire of dikinetochoric {'dicentric") bridges
in anaphase,

Mathur, R.8. STUDIES ON THE NORMAL AND X -IRRADIA TED 5PERMA TOGENESIS OF Stenpbothiug
viridulus and Schistocerca gregaria (ORTHOPTERA). Cellule 81, 2(1960) 173-%0. (In English).

Normal spermatogenesis is described,” The effects of x-irtadiation (200 r for 5 min 30 sec on the commeon

" grasshopper, 5. virdulus, and 300 r for 6 mis 40 sec on the locust, Schistocerca) cansed the mitochendria

and Golgl bodies 10 fime in spermatocytes. In Schistocerca, the Golgl bedies form an abortive acroblast
in a delayed spermatocyte. In hoth cases the Golgi bodies are displaced from their noitnal position,

The Golgi-idicsome complex can be distinguished in the spermatocytes, The centriole region divides in
both species to form 4 bodies. In Stencbothrus, a small ftagellum develops from each-body,

Mathur, R.5. THE EFFBCT OF X~RADIATION ON THE SPERMA TOGENESIS OF Pemobius maritimus,
Proc. roy, Irish Acad., B 61, 16 (1981) 275-81, <

Specimens were subjected to 300 r or 500 r of x-rays, at 50 t/min. These doses proved lethal for
spermatogonla, The fiest visible changes in the spermatocyter and spermatids appeared within 24 h,

The noclel became geeatly enlarged and lost their swining power. A lateral thickening was observed along
the wall of the elongating spermatid nnclens {the adnuclear fold was also pregent in narmal cells but its
development is more easily foliowed on imadiation)., The Golgi body lost its original shape and became.
very much enlarged, with a lamellar outline and condeasation of the granules at the centre, The
ceniriole regions divided into the proximal and distal centrioles. The Hagellum seemned to arise from the
proxitnal ceatriole and to pass through the distal centriole, The flagellum grew ow of the celi from an
eatly stage, whereas at no stage in the normal spermatid is the fiagellum extra-cellular. Mitochondria
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were found to fag behind in the formation of the primitive nebenkem in the earlier stages of
development.

Mathur, R,5, CYTOCHEMISTRY OF THE NORMAL AND X-IRRADIATED SPERMATOGENESIS OF
Stenvbothrus viridulus (Fiacher). Cytologis, Tokyo 28, 2 (1963) 1139,

Stenobothrus {5th instar) were collected and resred to adulthood. An optropm dose of 200 r x-1ays

(160 k¥, 17.5 mA, at5Q em, with 0,5 mm A1 filrer) was given, and testes were fixed at T2-h-intervals,
The first visible chanpes ocemred after 7 d. In the irradiated nuclens, dre slte of DNA and basic proteins
wege clearly marked, The BNA aggregated along the nuclear membrane, the proteins concentrated is the
centre. ‘The mitochoadria and the mitochondrial nebenkem of the normal material coisist of ryrosine and
‘arginine, the outer membrane of the nebenkem containing acidic lipids 2nd cholesterol, In irradiated
matetial, the fntecsity of the reactions increased with the coagulation of the proteins: Vaticus protein
groups coagulated In irradiated spermatocyces. This pemisted in the spermatids where the core consisted
of protein mases while the membrace maintained it lipoidal nature without showing any Imadiation
effects, With regasd 10 Golgl bodies which consist of galactogen, acid mucopolysacchatides (sulphuric
acid groups only) and acidic lipids, the polysaccharides were cbserved to lose their stalning power on
irradfation while the ipidy formed the cuter membrane; In the acrosome, which iz PAS positive and also
contains tyrosine, the tyrosine content bécame more pronounced, The centriole reglon consists of lipids
and proteins, Coagulation of the proteins aliowed them 1o be clepsly differentiated from the Lipids,

Ofshi, B, SOME PHASE OPTIC OBSERVATIONS ON THE FORMATION OF A CLEAVAGE FURROW IN
BETA~IRRADIATED GRASSHOPPER GERM CELLS, J. Fac. Sci. Holkaido Univ,, Ser. VI Zool, 15, 1
(1862) 37-42.

Podisma sapporense way nsed in the study.

Crpysiuxon, B.A. OTHOCHUTENBHAA YYBCTBHTENABHOCTS K PAIRCHINYHEHNAM

© AAPA H IHTOMIA3SME IOAOBHIX XKIETOX TY TOROT'O WENKOHPALA. Crp. 105-15

B 6. "Tpyar TamxeHTckolk XOHPEPEHUUH NC MHPHOMY HCHONbhIOBAHHE aTomuofl sHeprum”, T.3,
Tamxenr. 1961,

Strunnikoy, V.A. COMPARATIVE RADIOSENSITIVITY OF THE NUCLEUS AND CYTOPLASM OF THE
SEXUAL CELLS OF THE MULBERRY SILKWORM. p,109-15 jn "Proceedings of the Tashkent Conference on
the Peacsful Uses of Atomic Energy™, Vol.3, Tashkent, 1961,

Tahmisian, T.N., Devine, R, L. ‘THE INFLUENCE OF X-RAYS ON ORGANELLE INDUCTION AND DIF-
FERENTIATION IN GRASSHOPPER SPERMA TOGENESIS.  J. biophys. biochem. Cytol. 8, 1 (1981) 29-45,

The effect of x~ircadiation on grasshoppet™® spermatogenesis was studied with the ald of light and electron
microtcopy. The inwects were irradiated at the 2ad instar peiot to the presence of maruration stages and
chserved at the last instar and imago stages, Dosages of 100 to 600 r were found to retand the differentiation
of the nucleus and mitochondrial nebenkern in spermatids, Evidence Is presented that irradiation cames s
eurtaiiment and disorganization in the differentiarion of the nebenkem from imitochondria, The sbove
doses also induced the formation of superrurmerary cenwricles, flagellar filaments and acrosomes; nuclear
disorganizarion as well as pycnosls and fragmentation also cocur. The nucleut appears to be deawn: toward
each radiaticn-induced supemumerary actosome, with consequent multipolarity of the nuclews. Induction
of a set of flageliar filaments is seen only where the centriolar sructure s in eogtact with the nucleus.
Details are given of an organelle, not described heretofore, that is cornposed of anastomosed and inter-
woven cytoplasmic strands, (Auth,) L3

* Melanoplus differentialis differsotialis Thomaa,

Tahmisian, T.N. CYTOLOGICAL EFFECTS. p, 333-52 in "Mechanisms in Radiobiology. Vol.L
General Principles”. FErrerz, M., Forsberg: A., Eds. Mew York, Academic Press, 1961,

Review article, concentrating on date obuined with grasshopper embryos, The effeows of radiatton on the
nucleus are discussed, Thus, In the resting nuclems subsequent differentiatfon and not mitodis are stopped,
The radiosensitivity of the dividing cell is related 1o the degree of intracellular differentiation associated
with the division process. Radiation causes partisl or complete degradation of the mitotic spindle, As

for meiosis, the metamorphosis of spermatid o spermatozoon appears to be more sensftive than the mefotic
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divisions, Rediaticn effects on the cytoplasm were studied by the authar on Melanoplus differentialis
differentialiy Thoras, particularly by electron micrascopy, The effects on centrioles, filaments (spindle,
tail structures), mitochondria, Golgi bodies and acrosomes, and on indifferentiated eytaplasm are
described.

Tahmislan, T.N, AN ELECTRON MICROSCOPE STUDY OF IRRADIATION DAMAGE PRICR TO
MYOGENESIS. (Abstr.) p,226 in "2Znd International Congress of Radiation Research, Harragate, Yorushire,
England. §-11 Augntt 1962, London, Silver Fnd Documentary Publicarions, Lid, 1982,

Using grasshopper embryos (Melanoplus differentialis) it was found, with the aid of the electron microscope,
that 50 to 100 ¢ on the 15t day of post-diapause development will abolish myogenesis, which cccurs on the
8th day of post-diapanse development. Prior to or afte: the 1s day of post-diapause development, 250 r

is Ineffective in amesting myogenesis. Sarcoblast nuclet normally éontribute 1o the forination of the Z
bands a3 well as to the myofibrillar filaments, It is posssble thar it origin of the damage 1o the inductive
process of myogenests is astociated with nuclear DNA becaute the chromatin as well as the nuctéus mder-
goes karyoldasis during muscle formution, The most sensitive genemlized Bioktogical reaction to
x-imadiation appear 1o fnvalve some “trigger™ system that precedes molecular redistribution during
morphogenetis. (From abstr, )

Vago, C. 11, PREDISPOSITIONS AND INTERRELATIONS IN INSECT DISEASES. 3. IRRADIATION
INJURY, p, 351 in "Insect Pathology. An Advanced Treatise, Vol,I", Steinhaus, E A,, Ed. New York,
Academic Press, 1962,

The effects of various radiations, including x-tays, on the course of certain diseases, &.g. nuclear poiy-
hedrosis in Bombyx mori, s discussed.

B83 Cyological effects of x~1ays in relation to dose-tate in Drmo@ melanogaster. (Gunzon, 1962}

928 Cytogenetic studies following high dosage patemal {rradiation in the mealy bug, Planococcss citri
(RS0}, (Chandra, 1962), '

928 Cytogenetic studies following high dosage paremal frradiation in the mealy bug, Planococcus citrl,
I Cywology of X, embryos. (Chandra, 1963}

930 Cytogenede studies following high dosage paternal itradiation in the mealy bug, Plinococcus cimi,
1. Cyclogy of ¥, females and the problem of lecanald sex detetsination, (Chandsa, 19639)

942 Amangement of chromosames in mature spesrn. (1) (Herskowitz and Norton, 1963)

943 Arrangement of chromosomes in matute specm. (2) (Herskowitz et al., 1963)

956 Phase cinematogtaphy studiés on the effects of radiation and chemicals on the cell and the chromo-
somes, II. Formation of anuclear buds, continuation of chromoseme stickiness and formarion of an
accessoty nucleus in grasshopper spermatocytes following x-ireadiarion, (Nakanishi and Makine,

1960)
865 Cytological detnonstrations of Induced breskage in somatic chromasomes of Drosophila. (Oster and_
Balaban, 1962)

989 The immediate cytologieal #ffects of fonizing radistions. (Carlson, 1958)
999  Studies of early effects of radistion on chromosomes and mitosis. (Carlson, 1963)
1008 Methods for estimating differential radiosensitivity. (Oster and Pooley, 1968)
1013 A cytogenetic study of the effeets of X trradiation oo Aedes segypri. (Rai, 1963)
1100 Modificption of genetic damage produced by lonizing tadiation, (Oster, 1963)
1219 Comparative sindies of cytochrome ¢ oxidase activity and mutability in two straine of Drogophila,
(Ward and Bird, 1962) .
1230 Cytochrame oxidase activity in chromosome interchange stocks of the Oslo and fso-Amberst
straing of Drogophila melanogaster, (Ward and Bird, 1863)
1264 PRadiosensitivity of developing reproductive ceils fn female Coctiliomyia hominivorax, flaChance
and Leverich, 1962)
1209 Effecu of x~ireadiation upon cell population and morphogenesis in the developing beetle wing.
{Beck and Hayes, 1962)
1300 TEll differentiation and radiopathology n the wing of Tribolium confusam, (Beck, 1962)
1801 Effects of x-irradiation upon cell population amd morphogenesis in the wing of Tribolium confusum.
(Beck, 1982)




