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L a b o r a t o r y  of  B i o l o g i c a l  S c i e n c e s ,  U n i v e r s i t y  of  I ~ d ~  ( P o l a n d )  

S u m m a r y .  ' L e g h o r n ' ,  ' C o r n i s h '  a n d  ' W h i t e  R o c k '  h e n s  w e r e  s u b j e c t e d  to  s t a r v a t i o n .  F r e e  a m i n o  a c i d s  w e r e  
d e t e r m i n e d  in  b l o o d  s a m p l e s  t a k e n  a f t e r  4 8 ,  72 a n d  96 h of  s t a r v a t i o n .  A p r o g r e s s i v e  d e c r e a s e  in  c o n c e n t r a t i o n  
of  t h e  m a j o r i t y  of  a m i n o  a c i d s  w a s  f o u n d .  C h a n g e s  in  a m i n o  a c i d  c o n c e n t r a t i o n s  d u r i n g  s t a r v a t i o n  w e r e  d e p e n d -  
en t  on  t h e  b r e e d  of  h e n .  

Key  w o r d s :  F r e e  A m i n o  A c i d s  - P l a s m a  - S t a r v a t i o n  - H e n s  

I n t r o d u c t i o n  

F e e d i n g  a n i m a l s  w i t h  a m i n o  a c i d  d e f i c i e n t  f e e d b r i n g s  

a b o u t  a d i m i n u t i o n  of  w e i g h t  g a i n  a n d  food  c o n s u m p -  

t i o n  a s  w e l l  a s  h i s t o l o g i c a l  c h a n g e s  ( S i d r a n s k y  a n d  

B a b a  1960 ;  S v e n d s e i d  e t  a l .  1966;  R i c h a r d s o n  et  a l .  

1965 ;  K e l l y  and  Sco t t  1 9 6 8 ) .  S e v e r a l  a u t h o r s  ( C h a r -  

k e y  et  a l .  1953 ,  1954 ;  G r a y  et  a l .  1960;  H i l l  a n d  

O l s e n  1963a )  h a v e  p o i n t e d  out  t h a t  in  b i r d s t h e  l e v e l  

of  f r e e  a m i n o  a c i d s  in  p l a s m a  b e h a v e s  d i f f e r e n t l y ,  

c o m p a r e d  w i t h  o t h e r  a n i m a l s .  An i n c r e a s e  in  t h e  

l e v e l  of  s o m e  a m i n o  a c i d s  h a s  b e e n  found  u n d e r  c o n -  

d i t i o n s  w h e r e  t h e i r  s u p p l y  w a s  l i m i t e d .  In o u r  e a r -  

l i e r  p a p e r  ( G o n d k o  e t  a l .  1977)  we o b s e r v e d  a d e -  

p e n d e n c e  of  t h e  l e v e l  of  f r e e  a m i n o  a c i d s  on  t h e b r e e d  

of  h e n .  It  s e e m e d  of  v a l u e  t h e r e f o r e  to  e x a m i n e  t h e  

l e v e l s  of  f r e e  a m i n o  a c i d s  in  d i f f e r e n t  b r e e d s  d u r i n g  

s t a r v a t i o n  in  a n  a t t e m p t  to  s h e d  l i g h t  on  d i f f e r e n c e s  

in  a m i n o  a c i d  r e q u i r e m e n t s  a m o n g  t h e s e  b r e e d s .  

P r e p a r a t i o n  of  p l a s m a  a m i n o  a c i d s  

H e p a r i n i z e d  b l o o d  was  c e n t r i f u g e d  to s e p a r a t e  p l a s m  
f r o m  b l o o d  c e l l s .  A w h i t e  l a y e r  of  l e u k o c y t e s  w a s  
r e m o v e d  f r o m  t h e  e r y t h r o c y t e s .  Two m l  of  p l a s m a  
w e r e  a d d e d  to 18 m l  a b s o l u t e  m e t h a n o l  ( 1 : 9 )  a n d  
t h e  p r o t e i n  s e d i m e n t  w a s  c e n t r i f u g e d  a t  30 000  x g .  
The  s u p e r n a t a n t  w a s  c o l l e c t e d  a n d  t h e  s e d i m e n t  w a s  
w a s h e d  t w i c e  w i t h  5 m l  of  90 ~ e t h a n o l .  A l c o h o l  w a s  
e v a p o r a t e d  at  40~  in  a n  o v e n  a n d  t h e  d r y  r e s i d u e  
w a s  d i s s o l v e d  in  0 . 0 1  N HC1 s u p p l e m e n t e d  w i th  a 
s t a n d a r d  n o r l e u c i n e  s o l u t i o n .  

A n a l y s i s  of  f r e e  a m i n o  a c i d s  

F r e e  a m i n o  a c i d s  c o n t a i n e d  in  t h e  e x t r a c t s  w e r e  s e -  
p a r a t e d  b y  t h e  m e t h o d  of  S t e i n  a n d  M o o r e  ( 1 9 5 4 )  
u s i n g  two c h r o m a t o g r a p h i c  c o l u m n s  f i l l e d  w i t h  c a t i -  
o n i c  ion  e x c h a n g e r .  C h r o m a t o g r a p h i c  s e p a r a t i o n  w a s  
p e r f o r m e d  w i t h  an  a u t o m a t i c  a m i n o  a c i d  a n a l y z e r  
J E O L  J L C - 6  AH.  A m i n o  a c i d  c o n t e n t  w a s  c a l c u l a t e d  
f r o m  i n t e g r a t o r  d a t a  a n d  c h r o m a t o g r a p h i c  p r o f i l e s ,  
a n d  e x p r e s s e d  a s  m g / 1 0 0  m l  p l a s m a  a n d  p e r  c e n t  
c o n s t i t u t i o n .  S i x t e e n  a m i n o  a c i d s  w e r e  i d e n t i f i e d  a n d  
d e t e r m i n e d  q u a n t i t a t i v e l y .  The  o b t a i n e d  r e s u l t s  w e r e  
s u b j e c t e d  to  s t a t i s t i c a l  a n a l y s i s .  To ta l  s u m  of  a m i n o  
a c i d s ,  ZAA,  s u m  of  b a s i c  a m i n o  a c i d s ,  ZBAA,  s u m  
of  a c i d i c  a m i n o  a i c d s ,  ZAAA,  a n d  t h e  r a t i o  of  b a i s c  
to  a c i d i c  a m i n o  a c i d s ,  E B A A / Z A A A ,  w e r e  a l s o  c a l -  
c u l a t e d .  

M a t e r i a l s  a n d  M e t h o d s  

' L e g h o r n '  ( L g ) ,  ' W h i t e  R o c k '  ( W R ) a n d  ' C o r n i s h '  
( C r )  h e n s ,  o n e  y e a r  o l d ,  b r e d  u n d e r  t h e  s a m e  c o n -  
d i t i o n s ,  w e r e  f ed  t h e  s a m e  food  f o r  a t  l e a s t  o n e  w e e k  
ad  l i b i t u m  b e f o r e  f e e d i n g  w a s  s t o p p e d .  B l o o d  w a s  
t a k e n  12 h r  a f t e r  s t o p p i n g  f e e d i n g  a n d  h e p a r i n i z e d  
to  o b t a i n  a c o n t r o l ,  ( C ) .  The  h e n s  w e r e  t h e n  s t a r v e d  
a n d  b l o o d  w a s  t a k e n  f r o m  t h e m  in  t h e  m o r n i n g ,  48 ,  
72 a n d  96 h a f t e r  t a k i n g  t h e  c o n t r o l  s a m p l e s .  Ten  
h e n s  of  e a c h  b r e e d  w e r e  u s e d  f o r  t h e  e x p e r i m e n t .  

R e s u l t s  a n d  D i s c u s s i o n  

The  c o n t e n t s  of  f r e e  a m i n o  a c i d s  e x p r e s s e d  a s  a b s o -  

l u t e  v a l u e s  ( ~ m / 1 0 0  m l  p l a s m a )  a r e  p r e s e n t e d  in  

T a b l e  1.  

T a b l e  3 s h o w s  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  t h e  c o n t r o l  a n d  s u c c e s s i v e  d a y s  of  s t a r v a t i o n ,  

a n d  T a b l e  4 s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  b e t -  

w e e n  t h e  t h r e e  b r e e d s .  
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T a b l e  I .  The  c o n t e n t  of  f r e e  a m i n o  a c i d s  ( ~ M / I O 0  m l )  in  p l a s m a  of  ' L e g h o r n ' ,  ' W h i t e  R o c k '  
a n d  ' C o r n i s h '  h e n s  d u r i n g  s t a r v a t i o n  

H o u r s  a f t e r  S t a r v a t i o n  
A m i n o  B r e e d  C o n t r o l  
a c i d  48 h 72 h 96 h 

m + c i  m -+ci m ~ c i  m •  

L y s i n e  Lg 8 . 3 3  • 3 . 9 6  1 3 . 4 9  • 5 . 7 4  6 . 3 7  • 1 . 9 6  4 . 2 6  • 2 . 8 1  
W R  7 . 8 6  • 3 . 6 9  1 0 . 8 1  • 2 . 0 8  6 . 1 9  + 2 . 4 4  4 . 9 0  -+ 2 . 8 4  
C r  6 . 1 6  +- 1 . 5 1  1 0 . 1 7  • 2 . 3 1  4 . 7 4  • 1 . 8 8  2 . 9 8  • 1 . 3 0  

H i s t i d i n e  Lg 2 . 2 0  • 0 . 9 0  5 . 7 1  2 1 . 9 9  4 . 2 3  • 2 . 1 4  7 . 3 2  • 3 . 7 1  
W R  3 . 6 9  • 1 . 5 8  4 . 7 1  • 1 . 0 2  3 . 6 7  • 0 . 5 5  4 . 3 8  • 0 . 9 5  
C r  2 . 6 4  t 0 . 9 0  4 . 7 8  • 1 . 3 8  5 . 4 8  • 2 . 2 8  3 . 9 5  • 1 . 8 4  

A r g i n i n e  Lg 4 . 3 9  • 2 . 4 9  9 . 0 3  • 2 . 7 4  2 . 5 2  • 0 . 8 7  2 . 4 7  • 1 . 6 2  
W R  7 . 1 1  • 4 . 3 9  7 . 6 5  • 1 . 9 9  2 . 4 3  • 0 . 6 0  4 . 1 3  • 2 . 1 9  
C r  4 . 1 3  • 1 . 8 4  7 . 4 8  • 1 . 7 8  2 . 7 3  • 0 . 9 7  1 . 9 6  • 0 . 3 4  

A s p a r t i c  a c i d  Lg 3 . 6 0  • 1 . 6 1  2 . 2 6  • 0 . 9 2  3 . 1 1  • 0 . 9 1  2 . 4 3  • 0 . 6 9  
W R  5 . 5 1  • 2 . 9 4  2 . 9 7  • 0 . 9 3  3 . 5 6  • 1 . 06  2 . 0 6  • 0 . 6 8  
C r  5 . 6 4  • 1 . 8 7  1 . 9 9  • 0 . 4 8  3 . 4 9  • 0 . 8 8  2 . 1 1  • 0 . 6 6  

T h r e o n i n e  Lg 3 5 . 9 4  • 6 . 7 5  5 2 . 3 7  -+ 1 5 . 0 1  3 7 . 3 8  • 1 0 . 1 0  3 4 . 8 7  -- 1 3 . 1 0  
W R  4 4 . 6 4  • 1 3 . 0 1  3 8 . 0 7  • 3 . 1 7  3 4 . 7 8  • 3 . 9 9  3 2 . 3 9  • 6 . 0 6  
C r  4 5 . 4 7  • 7 . 9 6  3 7 . 9 8  • 9 . 6 6  3 4 . 4 5  • 4 . 5 5  3 0 . 7 2  • 8 . 2 3  

S e r i n e  Lg 3 6 . 4 9  • 8 . 3 2  2 6 . 3 9  • 1 0 . 3 5  2 8 . 2 5  • 1 0 . 5 6  1 9 . 1 8  • 8 . 7 3  
W R  3 8 . 5 0  • 9 . 4 3  3 3 . 8 8  • 5 . 9 9  3 9 . 6 0  • 1 2 . 5 1  2 8 . 3 3  • 1 3 . 3 1  
C r  3 5 . 0 9  • 6 . 3 4  2 7 . 2 2  • 7 . 0 3  2 7 . 1 3  • 5 . 2 0  2 9 . 4 4  • 3 . 7 9  

G l u t a m i c  a c i d  Lg 8 . 3 1  • 0 . 4 6  7 . 8 7  • 2 . 7 4  7 . 7 9  • 2 . 5 4  6 . 5 9  • 2 . 0 6  
W R  1 1 . 5 7  • 3 . 7 3  9 . 6 1  • 2 . 2 6  9 . 2 5  • 1 . 8 3  7 . 8 3  • 1 . 0 6  
C r  1 2 . 6 3  + 3 . 3 0  8 . 7 8  + 1 . 6 1  8 . 3 4  • 1 . 5 2  6 . 6 1  • 2 . 0 1  

P r o l i n e  Lg 1 7 . 6 8  • 6 . 4 0  1 0 . 2 0  • 3 . 1 6  8 . 3 6  • 2 . 1 4  5 . 1 5  • 2 . 9 6  
W R  3 6 . 7 8  • 9 . 9 8  9 . 7 0  • 1 . 3 2  8 . 2 7  • 2 . 1 9  6 . 8 1  • 1 . 9 4  
C r  3 3 . 1 8  • 1 0 . 1 7  9 . 1 2  • 1 . 3 8  7 . 7 9  • 1 . 0 4  7 . 2 1  • 1 . 4 2  

G l y c i n e  Lg 2 7 . 0 9  • 5 . 2 2  2 4 . 1 1  • 5 . 2 6  2 2 . 1 5  • 1 . 8 4  1 7 . 6 2  • 5 . 4 9  
W R  3 8 . 7 3  • 1 0 . 1 7  2 2 . 3 2  • 2 . 5 2  2 2 . 1 4  • 4 . 2 8  2 2 . 0 7  • 7 . 3 8  
C r  3 9 . 0 1  • 5 . 7 7  2 0 . 0 9  • 4 . 3 1  2 0 . 7 8  • 2 . 2 9  2 0 . 0 6  • 4 . 6 1  

A l a n i n e  Lg 2 7 . 2 8  • 7 . 4 1  2 8 . 4 1  • 5 . 8 0  1 9 . 2 3  • 3 . 2 7  1 1 . 6 1  • 4 . 1 4  
W R  3 2 . 8 5  • 3 . 4 1  2 7 . 0 6  • 2 . 9 9  2 5 . 9 9  • 5 . 5 4  2 4 . 2 5  • 4 . 0 6  
C r  2 9 . 1 7  • 4 . 1 7  2 3 . 1 1  • 1 . 8 4  1 9 . 4 7  • 2 . 7 6  1 9 . 3 7  • 4 . 5 6  

V a l i n e  Lg 1 9 . 0 4  • 8 . 8 3  2 0 . 2 3  • 3 . 6 4  1 8 . 7 2  • 5 . 1 2  2 5 . 4 4  • 6 . 8 8  
W R  2 2 . 9 6  • 6 . 1 5  1 9 . 5 7  • 4 . 0 3  1 6 . 0 0  • 3 . 5 5  1 0 . 3 7  • 0 . 6 6  
C r  2 4 . 6 4  • 3 . 2 7  1 9 . 9 8  • 6 . 0 0  1 6 . 1 1  • 5 . 8 8  1 3 . 2 3  • 4 . 7 3  

M e t h i o n i n e  Lg 1 . 1 8  • 0 . 3 4  1 . 5 4  • 0 . 6 0  - - 
W R  1 . 2 3  • 0 . 4 5  1 . 8 1  • 0 . 4 8  0 . 1 7  • 0 . 0 6  0 . 7 5  • 0 . 3 3  
C r  1 . 3 3  • 0 . 4 6  1 . 4 5  • 0 . 6 7  0 . 1 6  • 0 . 1 1  0 . 3 7  • 0 . 5 6  

I s o l e u c i n e  Lg 7 . 3 7  • 4 . 0 9  1 1 . 6 0  + 3 . 0 7  9 . 3 5  • 2 . 3 6  1 0 . 4 4  • 2 . 9 8  
W R  8 . 9 6  • 2 . 5 6  1 0 . 5 2  • 2 . 1 9  7 . 0 4  • 1 . 2 5  5 . 2 8  • 1 . 2 5  
C r  5 . 9 9  • 1 . 7 5  1 0 . 4 9  • 3 . 1 2  8 . 9 9  + 3 . 2 1  5 . 4 7  • 2 . 3 9  

L e u c i n e  Lg 1 2 . 1 5  • 5 . 7 7  1 5 . 8 6  • 2 . 2 9  1 4 . 3 2  • 3 . 9 7  1 7 . 7 3  • 4 . 7 0  
W R  1 4 . 3 2  • 3 . 6 4  1 6 . 6 6  • 2 . 2 6  9 . 7 9  • 1 . 6 1  7 . 4 8  • 1 . 4 2  
C r  1 5 . 2 0  • 1 . 9 1  1 5 . 5 0  • 3 . 5 3  1 3 . 7 1  • 5 . 0 0  9 . 4 4  • 4 . 0 8  

T y r o s i n e  Lg 5 . 9 2  • 1 . 7 1  6 . 6 9  • 1 . 8 4  5 . 2 1  • 1 . 3 1  4 . 6 5  • 1 . 1 1  
W R  6 . 8 1  • 2 . 7 6  5 . 5 1  • 1 . 3 3  4 . 0 7  • 1 . 2 2  4 . 3 9  • 0 . 9 7  
C r  7 . 3 7  • 1 . 3 4  5 . 0 0  • 1 . 0 4  4 . 6 0  • 0 . 8 6  4 . 3 6  + 0 . 5 9  

P h e n y l -  Lg 5 . 1 9  • 1 . 8 4  6 . 2 7  • 0 . 8 5  5 . 4 3  • 1 . 1 2  5 . 7 1  • 0 . 7 6  
a l a n i n e  W R  6 . 2 7  • 1 . 6 3  6 . 6 5  • 0 . 6 8  4 . 3 6  • 0 . 5 1  3 . 7 3  • 0 . 6 1  

C r  6 . 5 5  • 0 . 7 1  5 . 0 2  • 0 . 6 9  5 . 3 0  • 1 . 3 6  4 . 0 9  • 0 . 6 2  

ZBAA Lg 1 7 . 1 6  + 9 . 6 7  3 0 . 2 9  • 7 . 7 3  1 2 . 8 2  • 3 . 5 9  1 3 . 7 1  • 7 . 5 6  
W R  1 8 . 6 7  + 9 . 2 9  2 3 . 1 9  • 3 . 7 6  1 2 . 6 3  • 3 . 5 5  1 5 . 5 1  • 8 . 2 1  
C r  1 2 . 9 3  • 3 . 0 3  2 2 . 3 6  • 4 . 1 1  1 2 . 6 6  • 4 . 7 3  8 . 6 1  • 3 . 3 8  
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Tab le  1 ( C o n t i n u e d )  

H o u r s  a f t e r  S t a r v a t i o n  
A m i n o  B r e e d  C o n t r o l  
a c i d  48 h 72 h 96 h 

m 2 c i  m •  m •  m •  

ZAAA Lg 12 .36  + 2 . 7 2  10 .14  • 3 .57  10 .90  • 3 .29  9 . 0 2  • 2 .81  
WR 17 .09  • 6 . 7 1  12 .58  • 2 . 9 7  12 .81  • 2 .84  9 . 9 0  • 1 . 7 0  
C r  18 .27  • 4 . 9 4  10 .07  • 1 .52  11 .84  + 2 . 7 8  8 . 7 2  • 2 . 6 7  

ZBAA/ZAAA Lg 1 .32  • 0 . 4 7  2 .91  2 0 . 5 3  1 . 1 0  • 0 . 2 7  1 .23  2 0 . 4 6  
WR 1.09  + 0 . 3 8  1 .98  • 0 . 4 4  0 . 9 0  • 0 . 1 7  1 .21  • 0 . 3 7  
C r  0 . 7 1  • 0 . 5 1  2 . 1 3  • 0 . 3 9  0 . 9 4  • 0 . 2 9  0 . 8 0  • 0 . 3 2  

ZAA Lg 210 .29  • 2 8 . 4 3  240 .85  • 4 2 . 1 3  191 .12  • 2 7 . 9 9  175 .18  2 14 .19  
WR 294 .52  • 8 2 . 9 5  230 .98  • 34 .48  2 0 4 .8 7  • 7 5 . 4 1  177 .32  • 36 .27  
C r  280 .53  • 35 .81  2 1 2 .7 0  •  180 .69  • 25 .31  157 .78  • 2 7 . 0 2  

m •  
7-~AA 
ZAAA 
ZAA 
Lg 
WR 
C r  

- m e a n  + c o n f i d e n c e  i n t e r v a l  ( a  = 0 . 0 5 )  
- s u m  of  b a s i c  a m i n o  a c i d s  
- s u m  of  a c i d i c  a m i n o  a c i d s  
- s u m  of  al l  a m i n o  a c i d s  
- ' L e g h o r n '  h e n s  
- ' W h i t e  R o c k '  h e n s  
- ' C o r n i s h '  h e n s  

P r o l o n g e d  s t a r v a t i o n  r e s u l t e d  in a d e c r e a s e  of  t h e  

t o t a l  a m i n o  a c i d  c o n t e n t  o f  h e n  p l a s m a .  In ' C o r n i s h '  

h e n s  t h e  t o t a l  s u m  of  a m i n o  a c i d s  d e c r e a s e d  by  n e a r l y  

o n e - h a l f  f r o m  280 ~M/ IO0  m l ,  t h e  c o n t r o l  l e v e l ,  down 

to  157 ~M/ IO0  ml  a f t e r  96 h of  s t a r v a t i o n .  A s m a l l e r  

d e c r e a s e ,  f r o m  294 ~M/100  ml  to  177 ~M/ IO 0  m l ,  

w a s  n o t e d  in  t h e  p l a s m a  of  ' W h i t e  R o c k '  h e n s .  ' L e g -  

h o r n '  h e n s  h a d  t h e  l o w e s t  c o n t e n t  o f  a m i n o  a c i d s  in  

p l a s m a  of  c o n t r o l  b l o o d ,  210 ~M/100  m l ,  and  t h e  

s m a l l e s t  s t a r v a t i o n - i n d u c e d  d e c r e a s e  of  t o t a l  a m i n o  

a c i d s ,  175 ~ M /100  m l  a f t e r  96 h .  A m i n o  a c i d  t o t a l s  

a f t e r  96 h of  s t a r v a t i o n  w e r e  s i m i l a r  f o r  a l l  t h r e e  

b r e e d s .  

The c o n t e n t  o f  b a s i c  a m i n o  a c i d s  t e n d e d t o  i n c r e a s e .  

Th is  i n c r e a s e  w a s  s t a t i s t i c a l l y  s i g n i f i c a n t  in  t h e  c a s e  

of  l y s i n e  ( C r ) ,  h i s t i d i n e  (Lg ,  C r )  and  a r g i n i n e  (Lg,  

C r )  a s  s h o w n  in Tab le  3 .  H o w e v e r ,  a f t e r  72 h of  s t a r -  

v a t i o n  t h e  c o n t e n t  o f  t h e s e  a m i n o  a c i d s  d e c r e a s e d ,  

and  w a s  e v e n  b e l o w  t h e  c o n t r o l  v a l u e s  f o r  l y s i n e  and  

a r g i n i n e .  

S t a t i s t i c a l l y  s i g n i f i c a n t  d e c r e a s e s  in  a c i d i c  a m i n o  

a c i d s  a f t e r  48 h s t a r v a t i o n  w e r e  n o t e d  on ly  in  p l a s m a  

of  ' C o r n i s h '  ( a s p a r a t i c  a c i d  and  g l u t a m i c  a c i d )  and  

' W h i t e  R o c k '  h e n s  ( a s p a r a t i c  a c i d ) .  T h e s e  s h i f t s  in  

a m i n o  a c i d  l e v e l s  w e r e  r e f l e c t e d  in  c h a n g e s  of  t h e  

r a t i o  of  b a s i c  to a c i d i c  a m i n o  a c i d s .  A s t a t i s t i c a l l y  

s i g n i f i c a n t  i n c r e a s e  of  t h i s  r a t i o  w a s  o b s e r v e d  a f t e r  

48 h of  s t a r v a t i o n  w h e n  a d e c r e a s e  b e l o w  t h e  c o n t r o l  

v a l u e  o c c u r r e d .  The g r e a t e s t  c h a n g e  in  t h i s  r a t i o  w a s  

n o t e d  in  t h e  c a s e  o f  ' L e g h o r n '  h e n s ,  f r o m  1 .32  to  2 . 9 0 .  

G e n e r a l l y  t h e  l e v e l  o f  m o s t  f r e e  a m i n o  a c i d s  in 

h e n  p l a s m a  d e c r e a s e d  d u r i n g  s t a r v a t i o n .  Th is  w a s  

e v i d e n t  in t h e  c a s e  of  g l y c i n e ,  a l a n i n e  and  p r o l i n e  

w h e r e  t h e  p a t t e r n  of  c h a n g e s  w a s  t h e  s a m e  a s  in  t h e  

s u m  of  a m i n o  a c i d s .  A s t a t i s t i c a l l y  s i g n i f i c a n t  d e -  

c r e a s e  in t h e  l e v e l s  o f  t h r e o n i n e ,  s e r i n e ,  v a l i n e ,  

t y r o s i n e  and  p h e n y l a l a n i n e  w a s  n o t e d  o n l y  in  s o m e  

b r e e d s  (Tab le  3 ) .  F o r  e x a m p l e ,  t h e  l e v e l  o f  t h r e o -  

n i n e  d e c r e a s e d  in  ' W h i t e  R o c k '  and  ' C o r n i s h '  h e n s ,  

w h i l e  in ' L e g h o r n '  h e n s  a s t a t i s t i c a l l y  s i g n i f i c a n t  i n -  

c r e a s e  a f t e r  48 h of  s t a r v a t i o n  w a s  f o l l o w e d  by  a d e -  

c r e a s e  to  t h e  c o n t r o l  l e v e l .  In ' L e g h o r n '  h e n s  a s t a -  

t i s t i c a l l y  s i g n i f i c a n t  d e c r e a s e  in s e r i n e  c o n c e n t r a -  

t i on  w a s  o b s e r v e d .  The c h a n g e s  in  c o n c e n t r a t i o n s  of  

v a l i n e ,  l e u c i n e ,  and  i s o l e u c i n e  w e r e  s i m i l a r .  P l a s m a  

l e v e l s  o f  t h e s e  a m i n o  a c i d s  d e c r e a s e d  d u r i n g  s t a r v a -  

t i on  of  ' W h i t e  R o c k '  and  ' C o r n i s h '  h e n s ,  w h i l e  in 

' L e g h o r n '  h e n s  a s t a t i s t i c a l l y  i n s i g n i f i c a n t  i n c r e a s e  

of  t h e s e  a m i n o  a c i d s  t ook  p l a c e  a f t e r  96 h of  s t a r v a -  

t i o n .  The l e v e l s  o f  p h e n y l a l a n i n e  and  t y r o s i n e  d e -  

c r e a s e d  s l i g h t l y  d u r i n g  t h e  c o u r s e  of  t h e  e x p e r i m e n t  

in  al l  t h e  i n v e s t i g a t e d  b r e e d s .  

P e r c e n t a g e  c o n t r i b u t i o n s  of  f r e e  a m i n o  a c i d s  to  

t h e  t o t a l  s u m  of  p l a s m a  a m i n o  a c i d s  d u r i n g  s t a r v a -  

t i on  a r e  s h o w n  in  Tab le  2 .  S t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  a r e  p r e s e n t e d  in Tab le  3 and  4 .  
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T a b l e  2 .  C o m p o s i t i o n  (70) of  t h e  f r e e  a m i n o  a c i d  pool  o f  p l a s m a  of  ' L e g h o r n '  , ' W h i t e  R o c k '  
a n d  ' C o r n i s h '  h e n s  d u r i n g  s t a r v a t i o n  

H o u r s  a f t e r  S t a r v a t i o n  
A m i n o  B r e e d  C o n t r o l  
a c i d  48 h 72 h 96 h 

m •  m + c i  m + c i  m •  

L y s i n e  Lg 3 . 4 0  • 1 . 0 3  5 . 2 8  • 1 . 4 6  3 . 2 3  • 0 . 8 1  1 . 7 9  • 0 . 6 6  
W R  2 . 6 5  • 0 . 0 4  4 . 4 6  + 0 . 7 5  2 . 9 0  • 0 . 9 0  2 . 4 7  • 1 . 1 6  
C r  2 . 5 6  • 0 . 8 8  5 . 0 5  • 1 . 3 4  2 . 4 8  • 0 . 7 7  1 . 8 5  • 0 . 7 1  

H i s t i d i n e  Lg 1 . 1 1  • 0 . 3 9  2 . 9 2  • 1 . 2 5  2 . 3 2  • 1 . 0 6  4 . 0 3  • 1 . 4 2  
W R  1 . 2 4  • 0 . 5 0  1 . 9 4  • 0 . 3 4  1 . 9 5  • 0 . 3 2  2 . 4 6  • 0 . 2 1  
C r  1 . 1 6  • 0 . 5 3  2 . 0 9  • 0 . 3 1  2 . 8 8  • 1 . 0 2  2 . 4 5  • 1 . 1 1  

A r g i n i n e  Lg 2 . 3 7  • I . I 0  4 . 1 1  • 0 . 9 5  1 . 2 5  • 0 . 4 3  1 . 2 9  • 0 . 7 2  
W R  2 . 1 7  • 0 . 9 0  3 . 1 6  + 0 . 8 1  1 . 1 2  • 0 . 1 8  2 . 1 6  • 0 . 8 8  
C r  1 . 4 3  • 0 . 5 9  3 . 6 1  • 0 . 5 8  1 . 4 0  • 0 . 3 7  1 . 1 8  • 0 . 2 0  

A s p a r t i c  a c i d  Lg 1 . 4 8  • 0 . 4 7  0 . 9 2  • 0 . 3 0  1 . 5 9  • 0 . 4 2  1 . 4 7  • 0 . 3 4  
W R  1 . 6 8  • 0 . 5 0  1 . 2 2  • 0 . 3 6  1 . 6 8  • 0 . 2 9  1 . 1 8  • 0 . 3 2  
C r  2 . 0 1  • 0 . 6 0  0 . 9 8  • 0 . 2 1  1 . 8 9  • 0 . 4 1  1 . 3 2  • 0 . 3 3  

T h r e o n i n e  Lg 1 5 . 3 5  • 1 . 1 5  2 1 . 1 6  • 3 . 0 1  1 8 . 9 3  • 2 . 7 3  1 9 . 1 7  • 4 . 2 2  
W R  1 5 . 1 7  • 1 . 7 0  1 6 . 6 1  • 3 . 3 7  1 9 . 0 6  • 2 . 8 0  1 8 . 8 8  • 4 . 2 0  
C r  1 6 . 0 9  • 1 . 5 7  1 8 . 0 3  • 1 . 2 0  1 9 . 0 4  • 1 . 7 0  1 9 . 1 3  • 2 . 4 2  

S e r i n e  Lg 1 6 . 2 3  • 5 . 1 0  1 8 . 8 7  + 3 . 9 0  1 2 . 5 2  • 2 . 9 2  1 0 . 6 0  • 3 . 0 6  
W R  1 3 . 2 2  • 0 . 5 1  1 4 . 0 0  • 2 . 1 0  1 0 . 1 9  • 2 . 3 8  1 5 . 0 4  • 5 . 8 0  
C r  1 2 . 5 8  • 1 . 9 9  1 3 . 1 4  • 2 . 2 6  1 5 . 1 8  • 2 . 8 7  7 . 2 2  • 4 . 7 6  

Glutamic a c i d  Lg 3.78 • 0.47 2.87 • 0.45 3.95 Z 0.83 3.73 • 0.76 
WR 3.82 • 0.45 3.96 • 0.77 4.52 • 0.54 4.60 • 0.85 
Cr 4.41 • 0.79 4.36 • 0.83 4.60 • 0.75 4.20 • 1.11 

P r o l i n e  Lg 9 . 3 2  • 3 . 1 4  4 . 4 7  • 0 . 5 0  4 . 2 5  • 0 . 7 9  2 . 7 9  • 1 . 4 2  
W R  1 2 . 6 8  • 1 . 6 7  4 . 0 5  • 0 . 6 9  4 . 0 0  • 0 . 6 1  3 . 9 0  • 0 . 8 8  
C r  1 1 . 5 5  • 2 . 8 4  4 . 4 7  • 0 . 4 4  4 . 1 4  • 0 . 3 9  4 . 6 3  • 0 . 9 2  

G l y c i n e  Lg 1 3 . 2 7  • 1 . 0 4  9 . 0 0  • 1 . 0 4  1 0 . 9 3  • 0 . 6 0  9 . 0 3  • 1 . 3 0  
W R  1 4 . 4 1  +- 0 . 6 5  9 . 9 3  • 1 . 4 5  1 0 . 3 0  • 0 . 9 5  1 2 . 1 9  • 2 . 4 3  
C r  1 3 . 9 4  • 1 . 4 1  9 . 6 5  • 0 . 4 6  1 1 . 3 2  • 0 . 2 1  1 1 . 0 9  + 0 . 6 4  

A l a n i n e  Lg 1 1 . 6 9  • 2 . 5 0  8 . 4 3  • 1 . 4 6  1 0 . 0 2  • 1 . 1 8  5 . 8 2  • 0 . 9 1  
W R  1 1 . 4 7  • 1 . 3 3  1 1 . 2 8  • 1 . 4 0  1 3 . 3 9  • 1 . 0 4  1 4 . 6 3  • 0 . 8 5  
C r  1 0 . 4 5  • 1 . 1 3  1 2 . 3 3  • 1 . 9 2  1 0 . 0 6  • 1 . 6 7  1 2 . 3 0  • 2 . 1 8  

V a l i n e  Lg 6 . 7 4  • 1 . 4 6  1 0 . 0 9  • 3 . 9 3  1 0 . 1 6  • 3 . 4 0  1 5 . 0 4  • 5 . 2 6  
W R  7 . 9 5  + 0 . 8 1  8 . 0 5  • 1 . 3 1  7 . 3 0  • 1 . 2 9  6 . 0 3  • 1 . 1 4  
C r  8 . 8 2  • 0 . 8 3  9 . 5 8  • 2 . 2 6  8 . 5 6  • 2 . 0 8  7 . 1 2  • 1 . 3 2  

M e t h i o n i n e  Lg 0 . 5 2  • 0 . 1 7  0 . 6 2  • 0 . 2 1  - - 
W R  0 . 4 2  • 0 . 0 9  0 . 7 6  • 0 . 2 3  0 . 0 8  • 0 . 0 3  0 . 5 1  • 0 . 2 3  
C r  0 . 4 6  • 0 . 1 4  0 . 7 4  • 0 . 4 2  0 . 0 7  • 0 . 0 9  0 . 2 0  • 0 . 3 1  

I s o l e u c i n e  Lg 2 . 6 0  • 0 . 1 1  5 . 0 5  • 1 . 8 2  5 . 0 2  • 1 . 5 7  6 . 3 2  • 2 . 2 5  
W R  3 . 0 6  • 0 . 4 5  4 . 3 5  • 0 . 8 4  3 . 4 3  • 0 . 3 0  3 . 5 2  • 0 . 9 5  
C r  3 . 4 1  • 0 . 4 4  4 . 9 2  • 0 . 7 9  4 . 6 7  • 1 . 0 8  2 . 8 3  • 0 . 8 3  

L e u c i n e  Lg 4 . 2 2  • 0 . 6 7  7 . 8 1  +- 1 . 2 3  7 . 7 2  • 2 . 5 9  1 0 . 7 2  • 3 . 5 8  
W R  4 . 9 8  • 0 . 5 9  6 . 9 4  • 0 . 9 9  4 . 7 6  • 0 . 2 8  4 . 7 7  • 0 . 8 1  
C r  5 . 4 5  • 0 . 5 5  7 . 4 4  • 0 . 9 2  7 . 1 9  • 1 . 7 0  4 . 9 8  • 1 . 4 5  

T y r o s i n e  Lg 2 . 5 3  • 0 . 7 1  2 . 7 1  • 0 . 1 8  2 . 6 8  • 0 . 4 9  2 . 6 2  • 0 . 3 1  
W R  2 . 2 6  • 0 . 6 1  2 . 2 9  • 0 . 5 4  1 . 9 1  • 0 . 3 0  3 . 0 9  • 1 . 1 1  
C r  2 . 6 6  • 0 . 5 3  2 . 4 3  • 0 . 3 2  2 . 5 2  • 0 . 3 2  2 . 5 1  • 0 . 3 6  

P h e n y l -  Lg 2 . 1 8  • 0 . 6 4  2 . 7 0  • 0 . 6 0  2 . 9 0  • 0 . 6 9  3 . 3 4  • 0 . 4 7  
a l a n i n e  W R  2 . 2 4  • 0 . 4 1  2 . 3 6  • 0 . 3 4  2 . 1 8  • 0 . 2 3  2 . 3 8  • 0 . 5 1  

C r  2 . 4 8  + 0 . 4 6  2 . 4 7  +- 0 . 3 0  2 . 8 5  • 0 . 4 1  2 . 4 7  • 0 . 2 0  

m + c i  - m e a n  • c o n f i d e n c e  i n t e r v a l  ( 
Lg - 'Leghorn' hens 

WR - 'White Rock' hens 

Cr - 'Cornish' hens 

= 0.05) 



R .  G o n d k o  e t  a l .  : E f f e c t  o f  S t a r v a t i o n  o n  t h e  F r e e  A m i n o  A c i d s  9 1  

T a b l e  3 .  S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  l e v e l  o f  f r e e  a m i n o  a c i d s  i n  p l a s m a  d u r i n g  s t a r v a t i o n  

A m i n o  a c i d  c - 4 8  h c - 7 2  h c - 9 6  h 4 8  h - 7 2  h 4 8  h - 9 6  h 7 2  h - 9 6  h 

L g  W R  C r  L g  W R  C r  L g  W R  C r  L g  W R  C r  L g  W R  C r  L g  W R  C r  

A b s o l u t e  C o n c e n t r a t i o n s  ( ~ M / 1 0 0  m l )  

L y s i n e  ++  ++ + ++ ++ ++ ++ + + +  
H i s t i d i n e  ++  ++ + + 
A r g i n i n e  ++ ++ + + + +  + + +  + + +  + + +  + + + +  
A s p a r t i c  a c i d  ++ + ++ ++ 
T h r e o n i n e  ++  ++ 
S e r i n e  ++ 
G l u t a m i c  a c i d  + ++ ++ 
P r o l i n e  + + + +  + + +  ++ + + +  + + +  ++ + + +  + + +  + ++ 
G l y c i n e  ++  + + §  + ++  + + +  + ++ + + +  
A l a n i n e  + ++  ++ + + + +  ++ ++ ++ + ++ 
V a l i n e  ++  ++ + + +  ++ 
M e t h i o n i n e  ++ + ++ ++ 
I s o l e u c i n e  + ++ ++ ++ ++ 
L e u c i n e  + ++ ++ + + +  + + +  + 
T y r o s i n e  ++ ++ ++ 
P h e n y l a l a n i n e  ++ + ++  + + +  ++ + + +  
Z B A A  + ++ + + +  + + +  ++ ++ + + +  
Z A A A  ++ ++ + ++ 
Z B A A / Z A A A  + + +  ++ ++ + + +  + + +  + + +  + + +  + + + +  
Z A A  ++ + + + +  ++ + + +  + ++ + + 

++ 

+ + 

++ 

+ 

P e r  c e n t  C o n c e n t r a t i o n s  

L y s i n e  ++ ++ ++ ++ ++ 
H i s t i d i n e  + + ++ + ++ ++ + + +  + 
A r g i n i n e  + +++  + + + + +  +++  
A s p a r t i c  a c i d  + ++ ++ 
T h r e o n i n e  ++ + + ++ + 
Serine +++ +++ 

Glutamic acid ++ + 

P r o l i n e  ++ + + +  + + +  ++ + + +  + + +  ++ + + +  +++  
G l y c i n e  + + + +  +++  ++ +++  ++ ++ 
A l a n i n e  + + + + +  ++ + 
V a l i n e  ++  ++ + 
M e t h i o n i n e  ++ ++ + ++ 
I s o l e u c i n e  ++  ++ + + + 
L e u c i n e  ++ ++ + ++  + + +  
T y r o s i n e  
P h e n y l a l a n i n e  + + 

+ +  + +  + +  + + +  

+ +  

+ + +  + + §  + + +  

+ +  + 

+ + +  

+ 

+ +  

+ +  

+ + +  

+ +  

+ 

+ +  

+ +  

+ +  

+ + +  

+ +  

+ 

+ + 

+ +  

+ 

+ 

L g -  ' L e g h o r n '  h e n s  W R -  ' W h i t e  R o c k '  h e n s  C r -  ' C o r n i s h '  h e n s  
c - 4 8  - d i f f e r e n c e  b e t w e e n  c o n t r o l  a n d  4 8  h o f  s t a r v a t i o n  Z B A A  - s u m  o f  b a s i c  a m i n o  a c i d s  
c - 7 2  - d i f f e r e n c e  b e t w e e n  c o n t r o l  a n d  7 2  h o f  s t a r v a t i o n  Z A A A  - s u m  o f  a c i d i c  a m i n o  a c i d s  
c - 9 6  - d i f f e r e n c e  b e t w e e n  c o n t r o l  a n d  9 6  h o f  s t a r v a t i o n  Z A A  - s u m  o f  a l l  a m i n o  a c i d s  
4 8  h - 7 2  h - d i f f e r e n c e  b e t w e e n  4 8  a n d  7 2  h o f  s t a r v a t i o n  S t a t i s t i c a l l y  s i g n i f i c a n t  " + " - 0 . 0 5  ~ ~ > 0 . 0 2  
4 8  h - 9 6  h - d i f f e r e n c e  b e t w e e n  4 8  a n d  9 6  h o f  s t a r v a t i o n  S t a t i s t i c a l l y  s i g n i f i c a n t  " + + " - 0 . 0 2  ~ a > 0 . 0 1  
7 2  h - 9 6  h - d i f f e r e n c e  b e t w e e n  7 2  a n d  9 6  h o f  s t a r v a t i o n  S t a t i s t i c a l l y  s i g n i f i c a n t  " + + + " - 0 . 0 0 1  ~ 

C h a n g e s  i n  p e r c e n t a g e  c o n t r i b u t i o n  o f  b a s i c  a m i n o  

a c i d s  w e r e  s i m i l a r  t o  c h a n g e s  i n  a b s o l u t e  v a l u e s  d u -  

r i n g  s t a r v a t i o n  b u t  a n  i n c r e a s e d  c o n t r i b u t i o n  b y  h i s -  

t i d i n e  w a s  n o t i c e a b l e  f o r  a l l  b r e e d s .  P e r c e n t a g e  c o n -  

t r i b u t i o n s  b y  a c i d i c  a m i n o  a c i d s  w e r e  v e r y  s t a b l e  d u -  

r i n g  t h e  s t a r v a t i o n  p e r i o d ,  a s  w e r e  t h e  p e r c e n t a g e s  

o f  m e t h i o n i n e ,  t y r o s i n e  a n d  p h e n y l a l a n i n e .  T h e  m o s t  

s i g n i f i c a n t  c h a n g e  i n  p e r  c e n t  c o n t r i b u t i o n  w a s  v i s i b l e  

i n  t h e  c a s e  o f  p r o l i n e  w h i c h  d e c r e a s e d  i n  a l l  t h e  b r e e d s  

b y  a b o u t  7 0  % . P e r c e n t a g e s  o f  v a l i n e ,  l e u c i n e  a n d  

i s o l e u c i n e  i n c r e a s e d  s i g n i f i c a n t l y  i n  ' L e g h o r n '  h e n s  

a n d  d e c r e a s e d  i n  ' C o r n i s h '  a n d  ' W h i t e  R o c k '  h e n s .  

T h e  r e m a i n i n g  a m i n o  a c i d s  ( g l y c i n e ,  a l a n i n e ,  s e r i n e  

a n d  t h r e o n i n e )  s h o w e d  d i v e r s e ,  s t r a i n - d e p e n d e n t  p a t -  

t e r n s  o f  c h a n g e .  

T h e  n u m b e r  o f  i n t e r b r e e d  d i f f e r e n c e s  a f t e r  s t a r -  

v a t i o n  w a s  a l s o  s u b j e c t  t o  c h a n g e .  F o r  e x a m p l e ,  i n -  

t e r b r e e d  d i f f e r e n c e s  i n  a b s o l u t e  c o n c e n t r a t i o n s  o c -  



92  T h e o r .  A p p l .  G e n e t .  51 ( 1 9 7 7 )  

T a b l e  4 .  S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  l e v e l  o f  f r e e  a m i n o  a c i d s  i n  p l a s m a  d u r i n g  s t a r v a t i o n  

A b s o l u t e  c o n c e n t r a t i o n s  ( ~ M / 1 0 0  m l )  

Lg-WR Lg-Cr W R - C r  L g - W R  Lg-Cr W R - C r  

c 4 8 h  7 2 h  9 6 c  c 4 8 h  7 2 h  9 6 h  c 4 8 h  7 2 h  9 6 h  c 4 8 h  7 2 h  9 6 h  c 4 8 h  7 2 h  9 6 h  c 4 8 h  7 2 h  9 6 h  

Lysine 
Histidine 
Arginine 
Aspartic acid 
Threonine 
Serine 
Glutamic acid 
Proline ++ 
Glycine 
A l a n i n e  + 
V a l i n e  
M e t h i o n i n e  
I s o l e u c i n e  
L e u c i n e  
T y r o s i n e  
P h e n y l a l a n i n e  
E B A A  
Z A A A  
Z B A A / E A A A  ++ 
EAA + + 

+ +++ + 

+ + ++ 

+ + + 

++ §247 

+ +++ ++ + + +§ +++ +++ +++ 

++ ++ ++ +§ 

++ 

++ ++ + + + § + 

+++ ++ + ++ ++ ++ +§ 

++ ++ 

+++ ++ + § ++ ++ 

++ 

++ + 

Lg - W R  - d i f f e r e n c e  b e t w e e n  ' L e g h o r n '  a n d  ' W h i t e  R o c k '  h e n s  
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curred in controls for three amino acids: glycine, 

glutamic acid and proline. After 96 h of starvation 

interbreed differences occurred for six amino acids: 

alanine, valine, serine, isoleucine, leucine and phe- 

nylalanine. Similar changes were noted for percen- 

tage contributions. Interbreed differences were ex- 

hibited by four amino acids while after 96 h inter- 

breed differences concerned nine amino acids. 

As shown by these data, changes in levels of free 

amino acids are dependent to a high degree on the 

breed of hen, which may explain the differences in 

level of some amino acids during starvation reported 

by various authors. For example, in 1953 Charkey 

found for the first time a considerable increase of 

lysine in plasma of starved chickens (Charkey et al. 

1953). This increase was confirmed by other authors 

and found also in the case of threonine (Gray et al. 

1960; Hill and Olsen 1963a,b). In 1963 Hill and Osen 

found an increase in concentration of 6 amino acids, 

and a decrease of 8 amino acids, in plasma of 21-day- 

old 'White Plymouth Rock' chickens in the course 

of starvation. Of glutamine, isoleucine, leueine, ly- 

sine, threonine and valine, the greatest increases 

were observed for lysine and threonine after 24 and 

36 h of starvation (Hill and Olsen 1963b). These re- 

sults were in line with the observations of Gray et 

al. (1960), who observed, however, a twofold lower 

increase of lysine in plasma of 4-week-old ' Barred 

Plymouth Rock' cockerels. It was found that the 

amino acids whose concentrations increased were 

endogenous. Feeding chickens with high energy food 

deficient in protein and amino acids brought about a 

decrease in the amino acid content of plasma. In the 

present investigations, the increase was confirmed 

only for lysine after 48 h of starvation. If one assumes 

that Hill and Olsen had finished their experiment after 

48 h of starvation and that their studies were per- 

formed on another hen breed, the differences would 

be understandable. 

Since we did not observe an increase in the con- 

centration of any amino acid in plasma after 42 h of 

starvation, determination of the limiting amino acids 
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a c c o r d i n g  to t he  m e t h o d  of  L o n g e n e c k e r  would  s e e m  

p o s s i b l e ,  when  app ly ing  o n l y  a l o n g e r  s t a r v a t i o n  t i m e  

( L o n g e n e c k e r  and K a u s e  1959) .  

Eluc idat ion  of  t h e  r e a s o n s  f o r  t he  c h a n g e s  in c o n -  

c e n t r a t i o n  of  i n d i v i d u a l  a m i n o  a c i d s  d u r i n g  s t a r v a -  

t i on  i s  d i f f i cu l t  at  t h e  p r e s e n t  s t a g e  of  i n v e s t i g a t i o n .  

U n d o u b t e d l y ,  a who le  s e t  of  a g e n t s  i s  c o n c e r n e d ,  and 

g e n e t i c  f a c t o r s  c o u l d  p l a y  a v i t a l  r o l e .  Th is  wou ld  e x -  

p l a in  t h e  d e c r e a s e  in g l y c i n e  and a l a n i n e  a f t e r  48 h 

of  s t a r v a t i o n  and  the  s u b s e q u e n t  m a i n t e n a n c e  of  c o n -  

c e n t r a t i o n s  of  t h e s e  a m i n o  a c i d s  wi th in  r a t h e r  s t r i c t  

l i m i t s  in o u r  i n v e s t i g a t i o n s .  S o m e  a u t h o r s  ( C h a r k e y  

et a l .  1953, 1954;  Hi l l  and O l s e n  1963a ,b )  s u g g e s t  

that  t h e  i n c r e a s e  of  s o m e  a m i n o  a c i d s  i s  due  to c a t a -  

b o l i s m  of  p r o t e i n s  of  t he  o r g a n i s m .  A s s u m i n g  t h i s  

h y p o t h e s i s  to be  c o r r e c t ,  i t  i s  d i f f i cu l t  to e x p l a i n  why 

l e v e l s  of  s o m e  a m i n o  a c i d s  d e c r e a s e  in t h e  c o u r s e  of  

f u r t h e r  s t a r v a t i o n ,  s o m e t i m e s  e v e n  b e l o w  the  c o n t r o l  

l e v e l .  It i s  a l s o  p o s s i b l e  tha t  t h e  f r e e  a m i n o  a c i d s  of  

b l o o d  c e l l s  i n f l u e n c e  t h e  c h a n g e s  in  f r e e  a m i n o  a c i d  

c o n c e n t r a t i o n s  in p l a s m a .  Th is  q u e s t i o n  wi l l  b e  t h e  

s u b j e c t  of  f u r t h e r  i n v e s t i g a t i o n s .  
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