
S E X  R A T I O  

PERIOD OF 

I N  M O U S E  E M B R Y O S  I N  T H E  

D E V E L O P M E N T  

L .  D .  U d a l o v a  

P O S T I M P  L A N T A T  I O N  

UDC 612.64-055 

The sex  ra t io  of  CBA mouse  e m b r y o s  was studied on the 10th and 18th days  of development  
in o r d e r  to d i s c o v e r  any connection between the sex  of the e m b r y o s  and the i r  mor ta l i ty .  
The spontaneous embryon ic  mor t a l i t y  r a t e  was found to i n c r e a s e  until  the 18th day of 
development ;  however ,  the ra te  was unconnected with the s ex  of the e m b r y o s  and the d i s -  
t r ibut ion of em bryos  by sex  at d i f ferent  s tages  of  embryogenes i s  did not devia te  f r o m  1 : 1. 
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T h e r e  is  an extens ive  l i t e r a tu re  on the study of the sex  ra t io  in m a m m a l i a n  and human embryo g en es i s  
[1, 2, 6, 9, 10, t5]  and~ in p a r t i c u l a r ,  the connection between embryon ic  mor ta l i ty  and the s ex  of the embryo  
has  been  d i scussed .  Cont rad ic tory  opinions a r e  e x p r e s s e d  on this p rob lem:  Some worke r s  cons ider  that 
p redominant ly  ma le  o r  f emale  e m b r y o s  die dur ing embryogenes i s  [11-13], whe reas  o thers  have found no 
connection between mor ta l i ty  and sex  of the embryo  [16, 17]. 

Such widely d i f ferent  v iews  a r e  p robab ly  the r e su l t  of  the use  of different  methods to de t e rmine  the 
s ex  of  e m b r y o s .  Fo r  ins tance ,  the sexing of e m b r y o s  by de te rmina t ion  of sex  chromat in  may d i s to r t  the 
t rue  sex ra t io  in the progeny  [4, 5]. The  sex  of m a m m a l i a n  e m b r y o s  can be es tabl i shed more  accura te ly  
by invest igat ing c h r o m o s o m e s  in embryon ic  ce l l s  [14, 18]. 

Th i s  invest igat io n was under taken to de t e rmine  the sex  ra t io  in embryos  at dif ferent  s tages  of pos t -  
implanta t ion deve lopment  in o rde r  to study the connection between embryonic  mor ta l i ty  and sex  of the 
e m b r y o .  

E X P E R I M E N T A L  M E T H O D  

Male and female  CBA mice  w e r e  used.  After  mating the day of d i scovery  of a vaginal  plug was taken 
as the f i r s t  day  of p regnancy .  The  f ema le s  were  killed on the 10th and 18th days  of  p regnancy .  

C h r o m o s o m e  p r e p a r a t i o n s  f r o m  cei ls  of 10-day e m b r y o s  were  obtained by the method of Wroblewska  
and Dyban [18] and then t ryps in ized  (0.01% solution of t ryps in  in phosphate  buffer ,  pH 6.8, a t  37~ and 
stained with s tandard  G i e m s a  solution in phosphate  buf fe r ,  pH 6.8. 

TABLE 1. Dis t r ibut ion  of 10-Day and 
18-Day Mouse E m b r y o s  by Sex 

Age of 
embryos 
(in days) 

10 
18 

1 
Number of I Sex ratio 
embryos I 

[86,30~:100 Q 221~ 

x 2 

2,48 
0,4 

P 

~0,1 
>0.2 

Sex c h r o m o s o m e s  were  identified in accordance  with the 
r ecommenda t ions  of  the Commi t t ee  on Standardized Genetic  
Nomencla ture  for  Mice [8 ]. 

E m b r y o s  at the 18th day of development  were  removed  
f r o m  the u te rus  and, a f te r  l aparo tomy,  the i r  gonads were  
inves t igated with the MBS-1 m i c r o s c o p e .  

Altogether  210 pregnan t  mice  were  used:  Of these  116 
were  killed on the 10th day and 94 on the 18th day of pregnancy .  
The  total number  of 10-day e m b r o y s  examined cytogenet ical ly  
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was 477. The sex of 622 18-day embryos  was de te r -  
mined macroscopica l ly .  

Fig. 1. Chromosome set of 10-day mouse 
embryo.  Sex chromosomes  indicated by 
a r rows:  1) X chromosome;  2) Y chromosome.  

TABLE 20 Postimplantat ion Mortality of 
10-Day and 18-Day Mouse Embryos  

Number Age of 
of preg- embryos 
nancies l(in days) 

116 10 
94 18 

Number of Number of embryos 
implanted dying after impl~nta- 

~lon 
embryos absolute % • 

846 ] 29 
674 58 

3,42m 0,62 
8,60~ 1,07 

E X P E R I M E N T A L  R E S U L T S  

The 10-day embryos were sexed by the study of 
their sex ch romosomes  which, after  staining by the 
t r y p s i n -  Giemsa method, can be identified sufficiently 
easily (Fig. 1). 

The Ychromosome,  for instance,  stains more  
intensively than the other  ch romosomes  of tile set and 
it has no pe r i cen t romer i c  heterochromat in .  X chromo,- 
somes a re  identified by the charac te r i s t i c  a r rangement  
of their  bands [8]. 

As Table 1 shows, the sex ratio of the embryos  
(the number  of males to 100 females) did not significant- 
ly differ f rom the 1 : 1 distr ibution (x 2 = 2.48, P > 0.1). 
The same sex rat io also was observed la ter  during de-  
velopment on the 18th day (x 2 = 0.4, P > 0.2). 

Investigation of postimplantation deaths of embry-  
os at these same t imes of development showed that the 
embryonic  morta l i ty  on the 10th day was 3.4% and on 
the 18th day it had increased to 806% (Table 2). 

The resul ts  of this investigation thus showed that 
the sex ratio in mouse embryos  at different s tages of 
postimplantation development does not diverge f rom the 
1 : 1 distribution. The inc rease  in embryonic mortal i ty  
toward the end of this period of development does not 
disturb this distribution of embryos by sex. 

These  findings a re  in good agreement  with the resul ts  of investigations of the sex distribution of 
mouse embryos  of the same ages but different s t rains  undertaken by Vickers  [16, 17]. In ear ly  mouse 
embryos ,  i .e . ,  in the preimplantat ion period of development,  the sex rat io likewise does not diverge f rom 
the 1 :1  distribution [10]. 

The study of h u m a n e m b r y o s  during the f i rs t  3 months of development and of  children during the f i rs t  
y e a r s  of life has also shown no divergence of their  sex ratio f rom the 1 : 1 distr ibution [1, 3, 5, 7l. 

It can thus be concluded f rom the analysis  of the experimental  resul ts  and data in the l i te ra ture  that 
spontaneous embryonic  morta l i ty  is unconnected with sex of the embryos  and that the sex distribution of 
embryos  at different s tages of development does not diverge f rom the 1 : 1 rat io.  
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