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The Reestabl ishment  of Sex Balance in 
Ophryotrocha puerilis Through  Interactions 
Between Individuals from Arrhenogenous  

and Thelygenous  Lines 

I t  has been known for a long time that  female phase 
individuals of Ophryotrocha puerilis revert to the male 
phase under  the influence of other female phase individuals 
which have the biggest eggs 1 or have a stronger female 
genotype ~. Such reversal is presumably brought about  by  
the activation of the male sex genes by  sexual hormone- 
like substances produced by  the stronger female phase 
individual.  

Predominant ly male strains (the arrhenogenous strains) 
and predominantly female strains (the thelygenous 
strains) were obtained in Ophryotrocha through selection 
for the prolongation of the male and for the anticipation 
of the female phase s. 

A marked decrease of fertility takes place on the other 
hand both in the arrhenogenous and in the thelygenous 
lines after a few generations of selection. Cytological 
investigation showed tha t  such reduction is largely due 
to degeneration of germinal elements tha t  takes place 
not  only during the sex phase against which selection was 
carried out but  also in the sex phase that  ought to have 
been favoured by  selection *. 

Prolonged selection for either sex phase therefore alters 
the balance among sex factors in such a way as to alter 
the expression of both sexes. In  other words, the normal 
expression of the male or female phase can only be at- 
tained within certain limits of balance between male and 
female determining factors. 

Such results provided a functional interpretat ion for 
the general phenomenon of genetic sex bipotency. Accord- 
ing to such interpretation, genes of one sex would be 

necessary for the normal expression of the genes of the 
other sex t. 

The idea was advanced, on the other hand, tha t  the 
degeneration of sex elements in the arrhenogenous and 
thelygenous lines of Ophryotrocha might be due to pro- 
longed inbreeding rather than to the altered balance 
between sex genes. 

A decision between the two interpretations was made 
possible by  comparing the production of fertilized eggs 
by  'pure '  couples of Ophryotrocl~a, which were composed 
of individuals both from arrhenogenous lines or both from 
thelygenous lines, with the fertility of 'mixed'  couples, 
which were composed o1 one individual  from an arrheno- 
genous line and another from a thelygenous line. The 
components of the 'pure '  and of the 'mixed'  couples 
belonged to the same generations and thus showed the 
same degree of homozygosy. 

Couples from the thelygenous strain H produced at 
generation 9 a mean number  of 2.55 fertilized eggs per 
day and the thelygenous strain R produced at generation 
10 a mean number  of 2.75 fertilized eggs per day. The 
total  amount  of fertilized eggs laid by strain H and by 
strain R was 4230 and 11,535 respectively. The arrheno- 
genous strains D and K produced likewise at generation 
9 an average number  of 2.45 and 2.48 per day; the means 
are based on a total  of 4315 and 3970 eggs for strains D 
and K respectively. 
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Mixed couples  composed  of ind iv idua ls  f rom t h e  the ly -  
genous  s t r a in  R (genera t ion  10) a n d  b y  ind iv idua l s  f r o m  
the  a r rhenogenous  s t r a in  K (genera t ion  9) p roduced ,  on 
the  o the r  hand ,  an average  n u m b e r  of 4.41 eggs per  day ,  
The to t a l  a m o u n t  of fer t i l ized eggs was  4543. 

Fe r t i l i t y  has  t h u s  nea r ly  doubled  (Figure) in t he  mixed  
couples.  

Such m a r k e d l y  d i f fe ren t  resu l t s  m u s t  be  a t t r i b u t e d  to  
t he  a b o v e - m e n t i o n e d  sexual  in te rac t ions .  T h e y  re- 
es tab l i sh  in  t h e  m i x e d  couples  t h a t  ba lance  wh ich  h a d  
been a l t e red  by  se lect ion wi th in  t he  a r rhenogenous  a n d  
the lygenous  lines and  c a n n o t  be es tabl ishdd in couples  
composed  of indiv iduals  t h a t  have  exceed ing ly  s imilar  
sex genotypes .  

The  i n t e r p r e t a t i o n  a d v a n c e d  prev ious ly  t h a t  a ce r t a in  
dose of genes  for  one  sex  is necessa ry  for  t h e  no rma l  
express ion  of t he  genes  of t h e  o t h e r  sex  is t h u s  d e m o n -  
s t r a t e d  in Ophryotrocha, and  the  occurrence  of genet ic  
sex b i p o t e n c y  in all k inds  of eusexual  o rgan i sms  can  be 
i n t e rp re t ed  on a func t iona l  basis.  

A s y s t e m  of con t ro l  and  feedback  m e c h a n i s m  t h r o u g h  
sex h o r m o n e s  a m o n g  indiv iduals  of b o t h  sexes  and  con- 

t ro l led  t h r o u g h  d i f fe ren t  r egu la t ing  s y s t e m s  has  been  
accord ing ly  p roposed  G,v. 

Riassunto. Si d i mo s t r a  che in te raz ion i  Ira indiv idui  che  
posseggono genot ip i  sessuah  sbi lancia t i  in  segui to  al la  
selezione p e r  geni  sessuali  maschi l i  e femmini l i  p o r t a n o  
ad  u n  sub i t aneo  a u m e n t o  del la  fertilitY, a cause  del  
r i s tabi l i rs i  del l 'equi l ibr io  genet ico.  Cib d i m o s t r a  che  in  
Opkryotrocka una  ca r t e  dose  di  geni  di  un  sesso ~ neces-  
sa t in  pe r  la no rma le  a t t i vaz ione  dei  geni  de l l ' a l t ro  sesso 
e fornisce una  i n t e rp re t az ione  funzionale  al f enomeno  
del la  b ipo tenz ia l i t~  gene t ica  dei sessi. 
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Differences in Teratogeni¢ Response and in 
Capacity to Repair in Embryos of Two  

Inbred Strains of Mice 

Studies  compar ing  the  suscept ib i l i t ies  of d i f fe ren t  in- 
bred  s t ra ins  of mice to  t e ra togen ic  agen t s  have  disclosed 
t h a t  in t he  expe r imen ta l  p roduc t ion  of congeni ta l  abnor -  
malit ies,  t he  f r equency  as well as t he  p a t t e r n  of mal -  
fo rmat ions  is d e t e r m i n e d  in p a r t  by  the  genet ic  back-  
g round  of t he  embryo .  Refe rence  is m a d e  to  t he  w o r k  of 
CALLAS 1 DAGG s,s FRASER 4,5 and FRASER and FAINSTAT 6. 

The present investigation addressed itself to the ques- 
tion w h e t h e r  t he  va r i ab i l i t y  in response  to  a t e ra togen ic  
agen t  b y  inbred  s t ra ins  of mice is re la ted  to  i nhe r e n t  

s t r a in  differences in d e v e l o p m e n t a l  ra tes ,  or  w h e t h e r  t he  
va r i ab i l i t y  in t e ra togen ic  response  is a ref lec t ion  of 
d i f ferences  in capac i ty  for repa i r  du r ing  embryogenes i s .  
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Table I. Incidence and pattern of trypan blue induced malformations in C57B1/6J mice 

Group Age of Age of No. of Mean 
fetuses a fetuses - fetuses litter size 
at treatment on day recovered 

sacrificed 

Mean crown-rump No. of No. of % of 
length mm normal abnormal abnormal 

fetuses fetuses fetuses 

Controls 

1 7 7 t6 8.5 ~: 0.35 0.8 4- 0.05 
2 7 8 26 6,5 4- 0.25 1.6 4- 0.20 
3 7 9 23 7.7 4- 1.36 2.6 :~: 0.24 
4 7 10 20 5.0 4- 0.79 4.8 4- 0.i0 
5 7 ii 19 6.3 :l: 1.78 6.7 4- 0.09 
6 7 12 25 6.3 4- 1.08 7.6 q- 0.23 

Experimentals 

7 7 10 t5 7.5 ~: 1.64 2.3 4- 0.01 
8 7 11 18 5.7 q- 0.54 2.4 -t- 0.16 
9 7 12 18 6.0 4- 0.93 2.3 :h 0.13 

16 0 0.0 
26 0 0.0 
23 0 0.0 
19 1 5.0 
19 0 0.0 
21 4 16.0 

0 15 100.0 
0 18 100.0 
0 18 100.0 

In breaking down abnormalities into the various categories many cases were listed more than once, whenever more than one type of mal- 
formation occurred in the same embryo. This fact should be borne in mind when adding the figures of Table L • The age of the fetus is calcu- 
lated by counting the day the copulation plug is noted as day 1. 


