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P o l y c h l o r i n a t e d  b i p h e n y l s  /PCBs /  are w i d e l y  d i s -  
t r i b u t e d  e n v i r o n m e n t a l  p o l l u t a n t s  wh ich  may produce 
d i v e r s e  p a t h o p h y s i o l o g i c  and m e t a b o l i c  e f f e c t s  /VOS 
1972s FISHBEIN 1974 / .  T h e i r  l i p o p h i l i c  p r o p e r t i e s  
and low m e t a b o l i c  and e x c r e t i o n  r a t e s  r e s u l t  i n  cu-  
m u l a t i v e  d i s p o s i t i o n  f o r  ad ipose  t i s s u e  and egg 
y o l k .  

P o u l t r y  appear  to  be v e r y  s u s c e p t i b l e  to  the ad-  
v e r s e  e f f e c t s  o f  these  compounds. P r e v i o u s  works 
/REHFELD e t  a1 .1972 .  PLATONOW and REINHART 1973 /  ha- 
ve i n d i c a t e d  t h a t  PCBs are  s t o r e d  i n  body f a t ,  ex -  
c r e t e d  i n  eggs and caused some decrease  i n  egg p r o -  
d u c t i o n  and a d r a s t i c  r e d u c t i o n  i n  h a t c h a b i l i t y  
/BRIGGS and HARRIS 1973.  TUMASONIS e t  a 1 . 1 9 7 3 ,  BRIT- 
TON and HUSTON 1973.  CECIL e t  a1 .1974 ,  SCOTT e t  a lo 
1975 / .  PCBs have been shown to a f f e c t  enzyme sys tems 
t h a t  m e t a b o l i z e  sex hormones,  wh ich  u l t i m a t e l y  leads  
to r e p r o d u c t i v e  f a i l u r e .  

I t  was d e m o n s t r a t e d  by RISEBROUGH e t  a l . / 1 9 6 8 /  
t h a t  PCB i n d u c e  the a c t i v i t y  o f  h y d r o x y l a t i n g  enzyme 
wh ich  m e t a b o l i z e s  e s t r a d i o l .  PLATONOW and FUNNELL 
/1971, 1972 /  r e p o r t e d  a n t i a n d r o g e n i c  e f f e c t s  i n  PCB- 
- t r e a t e d  c o c k e r A l s .  NOWICKI and NORMAN / 1 9 7 2 /  demon- 
s t r a t e d  i n c r e a s e d  m e t a b o l i c  r a t e s  o f  s t e r o i d  hormones 
a f t e #  f e e d i n g  of  PCB i n  c h i c k e n s .  

L i t t l e  i s  known about  the i n f l u e n c e  of  these  com- 
pounds on c h i c k e n s  ha tched  from exposed hens.  The 
p r e s e n t  s t u d y  was i n i t i a t e d  to  d e t e r m i n e  the e f f e c t s  
o f  exposu re  to  r e l a t i v e l y  sma l l  c o n c e n t r a t i o n s  o f  
PCBs on the pe r fo rmance  of  hens and to  i n v e s t i g a t e  
b i o l o g i c a l  e f f e c t s  on e s t r o g e n - d e p e n d e n t  f u n c t i o n  i n  
t h e i r  p rogeny .  

MATERIALS AND METHODS 

E i g h t y - f o u r  p u l l e t s  / h y b r i d  S h a v e r - S t a r c r o s s  2 8 8 /  
f i v e  months o l d ,  s e l e c t e d  as a c t i v e  L a y e r s ,  were Leg- 
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-banded and randomly  d i v i d e d  i n t o  a c o n t r o l  and two 
e x p e r i m e n t a l  g roups ,  Water  and e g g - l a y i n g  mash were 
s u p p l i e d  ad l i b i t u m .  The egg p r o d u c t i o n  o f  each group 
was between 80 and 90 ~.  

C o m m e r c i a l l y  produced PCBs 1 /  / D e l o r  103,  D e l o r  
1 0 5 / ,  c h l o r i n e  c o n t e n t  42 ~ and 54 ~ were used.  D i e t s  
c o n t a i n i n g  5 mg kg-  o f  PCBs were p r e p a r e d ,  De lo r  103 
and D e l o r  105 were d i s s o l v e d  i n  ace tone and added to  
sma l l  samples o f  egg l a y i n g  mash. These feed samples 
were a i r  d r i e d  o v e r n i g h t  be fo re  m i x i n g  w i t h  commer- 
c i a l  r a t i o n  to o b t a i n  the d e s i r e d  l e v e l s  o f  PCB. 

The d i e t s  were fed f o r  6 wl<. the c o n t a m i n a t e d  
d i e t  was then w i t h d r a w n  and the hens were fed the un-  
c o n t a m i n a t e d  d i e t  f o r  9 wk. Two ha tches  were o b t a i n e d  
d u r i n g  PCB f e e d i n g  / 2 , - 3 .  and 5 . - 6 ,  w k . /  and two h a t -  
ches d u r i n g  PCB w i t h d r a w a l  / 2 , - 3 ,  and 8 . - 9 .  w k . / .  

The e f f e c t s  o f  the above compounds on biological 
a c t i v i t y  o f  e s t r a d i o l  i n  F 1 progeny o f  exposed hens 
were i n v e s t i g a t e d .  O n e - d a y - o l d  c h i c k e n s  ha tched from 
eggs o f  b o t h ,  the PCB exposed and c o n t r o l  hens were 
d i v i d e d  i n t o  t h ree  groups from each h a t c h e s .  Ch ickens  
were fed w i t h  u n c o n t a m i n a t e d  d i e t  f o r  14 days .  I n  the 
course  o f  the l a s t  s i x  days the c h i c k s  were i n j e c t e d  
i n t r a m u s c u l a r l y  w i t h  0 ,25  mg o f  e s t r a d i o l  d i p r o p i o n a -  
te  /AGOFOLLIN SPOFA/ and 2 4 - h r  l a t e r  t hey  were k i l -  
l e d .  As a c r i t e r i o n  o f  e s t r o g e n  a c t i v i t y ~  the i n c r e -  
ase i n  o v i d u c t  w e i g h t  was used.  S h e l l  s t r e n g t h  was 
measured by the method o f  GA~O e t  a l . / 1 9 6 4 / .  The r e -  
s u l t s  o b t a i n e d  i n  e x p e r i m e n t  were ana l yzed  s t a t i s t i -  
c a l l y  by t - t e s t .  

RESULTS AND DISCUSSION 

E f f e c t  o f  d i e t a r y  PCB on egg p r o d u c t i o n ,  egg 
w e i g h t  and s h e l l  q u a l i t y  a f t e r  6 weeks o f  f e e d i n g  
the  PCB d i e t  i s  shown i n  Tab le  1, 

F o l l o w i n g  a s i x - w e e k s  a p p l i c a t i o n  o f  PCBs,~4Delor 
103 and D e l o r  105 /  the hens d i d n ,  t show any s i g n i f i -  
can t  e f f e c t s  on egg p r o d u c t i o n .  Both examined t ypes  
o f  PCBs d i d  not  a l t e r  egg w e i g h t ,  s h e l l  w e i g h t ,  
s h e l l  t h i c k n e s s  and s h e l l  s t r e n g t h  d u r i n g  the expe -  
r i m e n t a l  p e r i o d .  A s l i g h t  r e d u c t i o n  i n  h a t c h a b i l i t y  

i /  Delor i03, Delor 105, trade names for the Czecho- 
slovak products 
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of  f e r t i l e  eggs was noted.  Th is  f a i l u r e  d isappeared 
a f t e r  f i r s t  weeks of feed ing  the PCB-free d i e t  /Tab -  
l e  2 / .  

T A B L E  i 

E f f e c t  of  d i e t a r y  PCB on egg p r o d u c t i o n ,  egg we igh t  
and s h e l l  q u a l i t y  a f t e r  6 weeks of feed ing  the PCB 

diet. 

Groups 

Dietary Egg Egg Shell Shell Shell 
PCB _~ pro- weight weight thick- strength 

/mg.kg duc- ness 
tiOn 
% /g/ /g/  / ~ m /  /C.U./ I /  

C o n t r o l  ~ 89 58,7 4 ,8  316 4 ,5  
De lo r  

103 5 93 57,8 4 ,9  317 4 , 9  
De lor  

105 5 89 57,9 4 ,8  312 4 , 6  

i /  C o n v e n t i o n a l  u n i t  

T A B L E  2 

H a t c h a b i l i t y  1 /  of  f e r t i l e  eggs from hens fed PCBs f o r  
6 weeks, f o l l owed  by 9 weeks of uncontaminated feed.  

D i e t a r y  
PCB 1 

Oeoups mg.kg- 

H a t c h a b i l i t y  of  H a t c h a b i l i t y  of  
f e r t i l e  eggs f e r t i l e  eggs 
from hens fed from hens a f t e r  
PCB by weeks removing can tami -  

nated feed by 
weeks 

0 3 6 3 6 9 
% % % % % % 

Control ~ 87,1 86,2 81,2 88,0 88,5 82,1 
Delor 
103 5 89,0 75,2 77,0 89,5 86,9 73,5 

Delor 
105 5 84,8 79,7 87,2 87,2 85,8 70,1 

1 /  Each hatch rep resen ts  a sample of 100-120 eggs 
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The p e r c e n t a g e  o f  f e r t l l e  eggs o f  the  e x p e r i m e n -  
t a l  and c o n t r o l  g r o u p s  i n d i c a t e s  t h a t  r e l a t i v e l y  low 
l e v e l  o f  d i e t a r y  PCB does no t  i n t e r f e r e  w i t h  f e r t i l i -  
z a t i o n .  Our e x p e r i m e n t  shows t h a t  l e v e l s  o f  PCB i n t a -  
ke o f  0 , 5  m g / h e n / d a y /  when the  c o n s u m p t i o n  o f  t h i s  
d l e t  i s  a p p r o x i m a t e l y  100 g / h e n / d a y /  can cause 
a s l i g h t  r e d u c t i o n  o f  h a t c h a b l l l t y  bu t  do no t  have 
any d e t r i m e n t a l  e f f e c t  upon egg p r o d u c t i o n  and egg 
s h e l l  q u a l i t y .  These r e s u l t s  ag ree  w i t h  the  f i n d i n g s  
o f  BRITT~N and HUSTON / 1 9 7 3 / ,  SCOTT et  a l . / 1 9 7 5 /  and 
a l s o  w i t h  ou r  p r e v i o u s  e x p e r i m e n t s  /KOSUTZKY e t  a l .  
1 9 7 6 / .  Owing to  the  h i g h  c u m u l a t i o n  o f  PCBs and the  
o t h e r  l i p o p h i l i c  x e n o b i o t l c s  i n  egg y o l k  i t  was o f  s o -  
me i n t e r e s t  to  o b s e r v e  the  e f f e c t  o f  t h e s e  compounds 
on the p r o g e n y  o f  t r e a t e d  hens .  For  t h i s  p u r p o s e  the  
e x a m i n a t i o n  o f  the  changes  o f  b i o l o g i c a l  a c t i v i t y  o f  
exogenous  e s t r o g e n s  i n  c h i c k e n s  h a t c h e d  f rom t h o s e  
eggs was used .  T h i s  method p r o v e d  to  be a s e n s i t i v e  
t e s t  f o r  the  d e t e c t i o n  o f  the  e f f e c t  o f  o t h e r  o r g a n o -  
c h l o r i n e  x e n o b i o t i c s  i n  c h i c k e n s  /ADAMEC et  a 1 . 1 9 7 5 ,  
1 9 7 5 a / .  The s u r v e y  o f  the  r e s u l t s  o b t a l n e d  by t he  
measurement  o f  b i o l o g i c a l  a c t i v i t y  o f  s t a n d a r d  e s t r o -  
gen doses e x p r e s s e d  as o v i d u c t  w e l g h t  i s  p r e s e n t e d  
i n  T a b l e  3. 

T A B L E  3 

W e i g h t  o f  o v l d u c t s  i n  F 1 p r o g e n y  o f  c h l c k e n s  i n  c o n -  
t r o l  and e x p e r i m e n t a l  g r o u p s  a f t e r  r e p e a t e d  e s t r a d l o l  

a p p l i c a t i o n ,  

Period of hatch 

Groups I. II, III. IV, 

Control 
Delor 
103 

Delor 
105 

.0 v...1 d .u c t .... w e i 9 h t /Me.an + SD/ 

/g /  /g /  /g /  /g /  
0,79+_0,13 O, 81 +_0,19 O, 8 0 + 0 , 2 1  O, 81+0 ,17  

X X  X 

0 , 5 0 + 0 , 0 9  0 , 5 9 + 0 , 3 8  0 , 7 9 + 0 , 2 7  0 , 7 7 + 0 , 1 3  
X X  X X  X X  

O, 46 +~, 07 O, 53+0 ,13  O, 57 +_0,09 O, 72 +...0,19 

PCBs / D e l o r  103,  D e l o r  1 0 5 /  w~re a p p l i e d  to  hens du-  
r i n g  6 weeks a t  dose 5 m g . k g -  o f  f e e d .  
F e r i o d  o f  h a t c h ;  I .  3 weeks o f  PCB a p p l i c a t i o n  

I I .  6 weeks o f  PCB a p p l i c a t i o n  
I I I .  3 weeks a f t e r  r emov ing  o f  con -  

t a m i n a t e d  feed  
I V .  9 weeks a f t e r  r emov ing  o f  con -  

t a m i n a t e d  feed  

Xp < 0 , 0 5 ,  X X p < o , o 1  
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I n  c o n t r o l  g r o u p s  the  s t i m u l a t i v e  e f f e c t  o f  t he  
s t a n d a r d  dose o f  e s t r o g e n s  e x p r e s s e d  as o v i d u c t  
w e i g h t  was a p p r o x i m a t e l y  a t  t he  same l e v e l  / 0 , 7 9  - 
- 0 , 8 1  g /  d u r i n g  the  w h o l e  e x p e r i m e n t a l  p e r i o d .  C h i c -  
I<ens h a t c h e d  f rom hens r e c e i v i n g  PCB have shown h i g -  
h l y  ~ i g r ~ i f i c a n t  r e d u c t i o n  o f  o v i d u c t  s t i m u l a t i o n .  I t  
i s  most a p p a r e n t  i n  the  case o f  D e l o r  105.  A f t e r  r e -  
mov ing  o f  PCBs f rom the  feed  the  b i o l o g i c a l  r e s p o n s e  
o f  o v i d u c t s  on exogenous  e s t r o g e n  was r e s t o r e d .  The 
p r o g e n y  h a t c h e d  from eggs c o l l e c t e d  3 weeks a f t e r  r e -  
mov ing  o f  D e l o r  103 f rom feed  and 9 weeks i n  r e s p e c t  
o f  D e l o r  105 d i d n ' t  show any s u b s t a n t i a l  changes  i n  
o v i d u c t  w e i g h t  compared to  c o n t r o l .  

A s i g n i f i c a n t  d e c r e a s e  i n  b i o ] o g i c a l  e f f e c t i v e -  
ness o f  e s t r a d i o l  i n  c h i c k e n s  h a t c h e d  f rom exposed  
her~s has d e m o n s t r a t e d  t h a t  r e l a t i v e l y  low doses o f  
PCBs i n  d i e t s  c o u l d  a f f e c t  the  m e t a b o l i c  r a t e s  o f  
exogenous  e s t r o g e n  i n  the  F l p r o g e n y .  Lower a c t i v i t y  
o f  i n j e c t e d  hormones i n  p r o g e n y  o f  exposed  hens i s  
p r o b a b l y  due to  the  i n d u c t i o n  o f  l i v e r  m i c r o s o m a l  
d r u g - m e t a b o l i z i n g  enzyme s y s t e m .  F u r t h e r  s t u d i e s  are  
r e q u i r e d  to  c o n f i r m  the  above h y p o t h e s i s ,  Under  t he  
used e x p e r i m e n t a l  c o n d i t i o n s  i t  i s  n o t  p o s s i b l e  to  
make any d i r e c t  c o n c l u s i o n  c o n c e r n i n g  the  m e t a b o l i s m  
o f  endogenous  s t e r o i d s ,  h o w e v e r ,  i t  seems t h a t  the  
h o r m o n a l  s t a t u s  o f  exposed  b i r d  may be a f f e c t e d .  I n  
t h i s  r e s p e c t ,  the f i n d i F g s  o f  PLATONOW et  a l ,  / 1 9 7 2 ,  
1 9 7 6 /  a re  v e r y  i n t e r e s t i n g .  They  r e p o r t e d  bn s i g n i -  
f i c a n t  b i o c h e m i c a l  a l t e r a t i o n s  o f  g o n a d a l  hormones 
i n  mammals and t h e i r  r e s u l t s  i n d i c a t e  t h a t  PCBs have 
a d e l e t e r i o u s  e f f e c t  upon m e t a b o l i s m  o f  endogenous  
s t e r o i d s ,  I t  i s  n e c e s s a r y  to  r e s p e c t  the  d i f f e r e n -  
ces i n  t he  r e p r o d u c t i o n  o f  b i r d s  and mammals. The 
d e v e l o p m e n t  o f  b i r d s  i n  ovo i s  i s o l a t e d  f rom any ma- 
t e r n a l  f a c t o r  / p l a c e n t a l  b a r r i e r s ,  t r a n s p o r t  f a c t o r s ,  
m a t e r n a l  d r u g - m e t a b o l i z i n g  c a p a c i t y / ,  and i t  i s  c l o -  
s e l y  a t t a c h e d  w i t h  the  i n s i d e  e n v i r o n m e n t  o f  t he  egg.  
There  i s  no doub t  t h a t  the  p r e s e n c e  o f  PCB i n  the  de-  
v e l o p i n g  egg can d i r e c t  a f f e c t  no t  o n l y  e m b r y o n i c  de -  
v e l o p m e n t  bu t  a l s o  the  m e t a b o l i s m  o f  c h i c k e n s  i n  e a r -  
l y  weeks a f t e r  h a t c h i n g .  
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