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The question of the rat io of the sexes in the offspring of mammals  born after the influence of ionizing rad ia -  
tions on sexually mature  parents, has been the subject  of many investigations, but the results of different authors 
differ. Thus, a substantial decrease in the number of male  individuals has been obtained [16] among mice  born as a 
result of crossings 5 to 18 days after irradiation.  However, these data were not confirmed by subsequent studies. In 
experiments  on the irradiat ion of male  mice  in doses from 400 to 1400 R [12, V/], no deviations in the numbers of 
males  in the offspring of the i r radiated male  parents were obtained.  Negative results have also been noted in a num-  
ber of other investigations [ l a ,  etc.] .  

An ext remely  sharp change in the ratio of the sexes in the offspring (more than 85% males) occurred after total  

irradiation of the males  and loca l  irradiation of the testes of the rabbit  in doses of 75 and 250 R [2, 3]. The author 
explains the predominance of males in the offspring [4, 3] by b iochemica l  changes in the sperm, arising after x - ray  

irradiat ion.  

The ratio of the sexes in the offspring of i r radiated females has been the subject of a few investigations. 

According to certain data [20], among the children whose fathers were subjected to radiat ion therapy without 
protection of the gonads (dose 721-1730 R) there were 55.5% boys (before irradiation 81.4%). The change in the 
rat io of the sexes in the offspring of i r radiated fathers is explained by the appearance of sex-linked dominant  le thal  

mutations.  

In the a l ready mentioned study [20], data are ci ted according to which there were fewer boys (46.3%) in the 

offspring of i rradiated women in comparison with the corresponding control (85.1%). A study of the offspring of 
parents subjected to irradiation during the a tomic  bombardment  at  Hiroshima and Nagasaki [18] indica ted  a change 
in the ratio of the sexes, in a direction of a decrease in the number of boys among the offspring of mothers i r radiated 
in doses from 100 to 400 R (the results approach s ta t is t ical  re l iabi l i ty) .  The changes in the rat io of the sexes are 

explained by recessive lethal  sex- l inked mutations. 

The contradictoriness of the l i terature information on the variat ion of the ratio of the sexes in the offspring of 
i r radiated animals  served as the basis for conducting this investigation to determine the sex in the offspring after the 
irradiat ion of male  and female germ cells in various pre-  and postnatal  periods of l i fe  of the parents. 

P R O C E D U R E  

The work was conducted on white rats of the Wistar line. In a l l  the series of experiments,  a single total  i r-  
radiat ion was performed on the RUM-3 apparatus. Male and female  fetuses 10, 12, 13, 1.5, lff, and 19 days of age 
were prenatal ly i r radiated in a dose of 50 tL Newborn rats were i rradiated postnatal ly at  the ages 7, 14, 30, 45, 60, 
78, and 90 days. The adul t  females were also i rradiated in a dose of 600 R, and the males  in doses of 600 and 

1000 R. When sexual matur i ty  had been reached,  the irradiated females were mated  with normal males  and normal 

females with i r radiated males.  The sex was determined in 17-19 day fetuses according to the external  appearance 
of the gonads of the latter,  when the abdominal  cavi ty  was opened. 
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The data obtained were grouped in accord with the stages of gametogenesis and state of the gonads. In the 

females,  the following periods were distinguished: a) migrat ion and mul t ip l ica t ion  of oogonia (10-17 day fetuses); 
b) early premeiot ic  changes in the o o c y t e s - f r o m  the leptotene to the diplotene stage of the prophase of meiosis (19 
day fetuses and newborn rats); c) transition to dictyotene,  or "resting" stage, as well  as beginning of growth of the 
ooeyte and formation of the fol l icles  (7-10 day baby rats (7, 1t]; d) formation of nml t i layered  and hollow follicles 
and acquisit ion of a definit ive structure by the ovaries (30-45 day baby rats); e) la ter  stages, wtien the ovaries pos- 
sessed the structure character is t ic  of sexually mature  females.  Grouping of the males was performed in accord with 
the periods: a) migrat ion and mul t ip l ica t ion  of goniocytes (10-19 day fetuses, newborn rats); b) appearance (from 
the fourth day) and mul t ip l ica t ion  of type A spermatogonia and beginning of spermatogenesis (7-45 day baby rats); 
c) age (young and adult  males) [10]. 

R E S U L T S  

The results are presented in the table,  from which i t  is evident  that in the irradiat ion of female  gametes  
(dose 50 R), with increasing age of the females,  a tendency for an increase in the number of male  individuals among 
their  offspring is observed--from 45.5 to 54.5%. The difference between these values is s ta t is t ical ly  reI iabte  (9.0 
3.8), but i t  proved unrel iable  in comparison with the control (5.1+ 3.4 and 4.9• 4.2, respectively),  perhaps on account 
of the insufficient number of fetuses investigated in the control.  In the experiments on irradiat ion of females rang- 
ing in age from 19 day fetuses and newborn rats to 30-45 days of postnatal  life, the number of male  fetuses and their  
offspring was approximate ly  the same as in the control.  The numerica l  ratio of the sexes in the offspring was also 
unchanged as a result of i rradiat ion of adul t  females in a dose of 600 R (difference in comparison with the control 
(2.8~ 2.3). 

irradiation of the male  gametes (dose 50 R) at  various periods of pre- and postnatal  l i fe of the males revealed 
the same numerical  rat io of the sexes in their offspring as in the control group of animals .  Nor were the results 
changed when the adult  males were i rradiated in a dose of 600 R. Only in experiments  on the irradiation of adult  
males in a dose of 1000 R was some predominance of males  in the offspring obtained (5~/.5%). However, even here, 
the difference was s ta t is t ical ly  unrel iable  in comparison with the control (the difference between the percent  of 
males in the exper imenta l  and in the control groups was 8.1• 5.5). 

In the case of simultaneous irradiation of adult  males and females in a dose of 600 R, followed by mating,  the 
percent  of male  fetuses among their offspring did not differ from the control.  

Thus, in experiments on the irradiation of female  rats in various periods of their l ife,  a s ta t i s t ica l ly  re l iable  
increase in the number of males in the offspring was observed only among females i rradiated in the prenata l  period 

(10-17 day fetus) in a dose of 50 P,. A slight predominance of males in the offspring was obtained in the case of i r -  
radiation of sexually mature males  in a dose of 1000 R. In the case of such a high irradiat ion dose, dominant  lethal  
mutations may arise, leading to an increase in the nmnber of males  in the offspring. The predominance of males  
obtained in the offspring of females i rradiated in the prenatal  period cannot be explained by dominant  lethal  mu-  
tations loca l ized  in the X-chromosome,  since in this case the ratio of the fetuses shoutd be unchanged. In the case 
of recessive sex- l inked mutations and anomalies  of meiosis,  one might  expect  an increase in the percentage of 
females.  

We turned our at tention to the predominance of males  in the offspring of i r radiated females in connection 
with nmnberous l i terature data,  c i ted  in [1], on the study of the influence of external  conditions on the de te rmina-  
tion of sex in Drosophila melanogaster .  In part icular ,  i t  was shown in the experiments  of [1] that unfavorable influ- 
ences on the parents (starvation, overheating, chi l l ing,  ether narcosis) give rise to a change in the ratio of the sexes, 

toward a predominance of males .  The deciding factor in this case is the influence on the female .  An analysis i~-  
dicated that  this is the result of the influence of the environment upon the female  gametes in the proembryonic 
period. The max imum predominance of males  in the offspring was observed when females were overheated for 2- 
4 days before laying eggs -dur ing  the cr i t ica l  period of development  of the ooeyte,  in which the predeterminat ion 
of sex is completed .  During this period of oogenesis of Drosophila, the oocyte acquires the properties determining 
the greater probabil i ty  of its combinat ion with spermatozoa bearing the X- or Y-chromosome,  and thereby, its sub- 
sequent conversion to male  or female .  

The question of the possibili ty of se lec t iv i ty  of fer t i l iza t ion has been discussed by many researchers [1]. A 
predominance of the male  sex in the primary numerica l  ratio of the sexes has been established in man [19] and in 
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the golden hamster [14, 18]. There are a number of indications of physiological  differences in the sperm with X- 
and Y-chromosomes [8, 9]. It has also been demonstrated that in rodents the egg is nonpassive during the process of 
its combinat ion with the sperm [6]. 

The increase in the number of males  in the offspring of female  rats i r radiated in the prenatal  period, obtained 
in our experiments,  may be evidence that  mammals  (l ike Drosophila), which possess a homogamete  female  sex, are 
charac ter ized  not only by syngamy, but also by progamy of the sex determination; moreover,  in mammals  the pre- 
determinat ion of sex is accomplished at  ear l ier  stages of oogenesis during the period of mul t ip l ica t ion  of the oogonia. 
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