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Summary.  I r r e v e r s i b l e  u t i l i z a t i o n  a n d  r e c y c l i n g  of  g l u c o s e  d u r i n g  e p i n e p h r i n e - i n d u c e d  h y p e r g l y c e m i a  we re  s t u d i e d  
in  a d r e n a l - d e m e d u l l a t e d  d o g s  e x p o s e d  to  n e u t r a l  o r  co ld  a m b i e n t  t e m p e r a t u r e .  W h a t e v e r  t h e  a m b i e n t  t e m p e r a t u r e ,  
m o s t  of  t h e  e x t r a  g l u c o s e  m o b i l i z e d  b y  e p i n e p h r i n e  is r e c y c l e d  r a t h e r  t h a n  i r r e v e r s i b l y  u t i l i z e d  b y  t h e  p e r i p h e r a l  t i s s u e s .  

I n  r e c e n t  y e a r s ,  m a n y  e x p e r i m e n t s  h a v e  b e e n  d e v o t e d  to  
t h e  s t u d y  of  t h e  e f f e c t s  o f  c a t e c h o l a m i n e s  u p o n  g l u c o s e  
p r o d u c t i o n  a n d  u t i l i z a t i o n  3-7. H o w e v e r ,  t h e  c o n c e p t  of  
g l u c o s e  u t i l i z a t i o n  is a m b i g u o u s ,  b e c a u s e  of t h e  e x t e n s i v e  
r e c y c l i n g  of  g l u c o s e  c a r b o n  t h r o u g h  t r i c a r b o n  c o m p o u n d s  
w h i c h  a r e  t a k e n  u p  b y  t h e  g l u c o n e o g e n i c  t i s s u e s  a n d  re-  
i n c o r p o r a t e d  i n t o  g l ucose .  T h i s  a m o u n t  of  p r o m p t l y  re -  
c y c l e d  g l u c o s e  is  d e s i g n a t e d  as  t h e  ' r e v e r s i b l e  loss ' .  T h i s  
p o s s i b i l i t y  of  g l u c o s e  b e i n g  r e c y c l e d  led  u s  to  a n a l y z e  t h e  
m e t a b o l i c  f a t e  of  g l u c o s e  p r o d u c e d  in  e x c e s s  u n d e r  t h e  
i n f l u e n c e  of c a t e c h o l a m i n e s .  I s  t h i s  g l u c o s e  m o s t l y  ir-  
r e v e r s i b l y  u t i l i z e d  b y  p e r i p h e r a l  t i s s u e s  t h r o u g h  o x i d a t i v e  
a n d  n o n - o x i d a t i v e  p a t h w a y s ,  o r  is i t  m o s t l y  r e c y c l e d  ? 
Materials and methods. A n i m a l s .  T h e  e x p e r i m e n t s  w e r e  
c o n d u c t e d  in  a d r e n a l - d e m e d u l l a t e d  d o g s  ( A D M X ) ,  w h i c h  
w e r e  s t u d i e d  u n d e r  2 e x p e r i m e n t a l  c o n d i t i o n s :  r e s t i n g  a t  
n e u t r a l  a m b i e n t  t e m p e r a t u r e ,  w i t h  a m e t a b o l i c  r a t e  c lose  
t o  t h e  b a s a l  l eve l ;  e x p o s e d  t o  a co ld  a m b i e n t  t e m p e r a t u r e  
s e v e r e  e n o u g h  to  i n d u c e  a 4 fo ld  i n c r e a s e  in  t h e  m e t a b o l i c  
r a t e  a n d  a 1 .6 fo ld  i n c r e a s e  in  g l u c o s e  t u r n o v e r .  17 u n -  
a n e s t h e t i z e d  A D M X  f e m a l e  m o n g r e l  d o g s  (8 .0 -16 .2  k g ;  
m e a n :  11.3 kg) ,  w e r e  u s e d  in  57 e x p e r i m e n t s .  T h e y  we re  
f ed  da i ly ,  w i t h  a b o u t  300 g of  a d r y  c o m m e r c i a l  p e t  f ood  
( U . A . R .  121, c o n t a i n i n g  4 2 . 5 %  of  i t s  ca lo r i e s  in  c a r b o -  
h y d r a t e  f o r m ) .  A t  t h e  s t a r t  of  t r a c e r  i n f u s i o n ,  t h e  m e a n  
f a s t i n g  t i m e  w a s  20 h ,  d u r i n g  w h i c h  t a p  w a t e r  w a s  g i v e n  
a d  l i b i t u m .  F o r  3 - 5  w e e k s  b e f o r e  t h e  e x p e r i m e n t s ,  t h e  
a n i m a l s  w e r e  t r a i n e d  t o  lie c a l m l y  for  a t  l e a s t  345 m i n  
o n  a t a b l e  s e t  w i t h i n  a l a rge  t h e r m o s t a t i c  c h a m b e r ,  
t h e i r  h e a d s  e n c l o s e d  in  v e n t i l a t e d  p l a s t i c  m a s k s  s, s. 2 
a m b i e n t  t e m p e r a t u r e s ,  T a  = + 2 5 ~  a n d  T a  = - 2 1 ~  
w e r e  s e l ec t ed .  A t  l e a s t  4 w e e k s  b e f o r e  b e g i n n i n g  t h e  ex -  

p e r i m e n t s ,  b i l a t e r a l  a d r e n o m e d u l l a r y  i n a c t i v a t i o n  w a s  
a c c o m p l i s h e d  a c c o r d i n g  t o  C a n n o n  e t  a l .L T h e  d o g s  re-  
m a i n e d  w i t h o u t  a n y  s i g n  o f  c o r t i c a l  d e f i c i e n c y ,  for  t h e  
d u r a t i o n  of  t h e  e x p e r i m e n t s ,  i .e. ,  o v e r  a p e r i o d  of  6 - 1 2  
m o n t h s .  A p o s t - m o r t e m  h i s t o l o g i c a l  e x a m i n a t i o n  n e v e r  
d i s c l o s e d  a n y  r e m a i n i n g  m e d u l l a r y  t i s s u e .  A b o u t  1 w e e k  
b e f o r e  t h e  b e g i n n i n g  o f  t h e  e x p e r i m e n t s ,  2 v a s c u l a r  
c a t h e t e r s  (one  in  a c a r o t i d  a r t e r y  a n d  o n e  in  a j u g u l a r  
ve in )  we re  c h r o n i c a l l y  i m p l a n t e d  10. 

R e c t a l  t e m p e r a t u r e  (Tr) w a s  m e a s u r e d  a t  t h e  b e g i n n i n g  
a n d  a t  t h e  e n d  of  e a c h  e x p e r i m e n t .  A f t e r  b o d y  m a s s  w a s  
n o t e d ,  t h e  a n i m a l  w a s  p o s i t i o n e d  in  t h e  e x p e r i m e n t a l  s e t -  
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Table 1. Effect of epinephrine infusion (0.1 ~tg.kg 1.min-1) upon plasma glucose kinetics in dogs exposed to a neutral or a cold ambient 
temperature 

Ta = + 25~ (n = 16) Ta = --  21~ (n = 13) 
Before During After Before During After 
epinephrine epinephrine epinephrine epinephrine epinephrine epinephrine 

Rdt 
Total disappearance rate 
([zmole �9 kg -~ �9 rain -1) 

R a i  
Irreversible disappearance 
rate ([lmole �9 kg 0.~5. rain 1) 

R a t -  R a l  ~ R 
Glucose recycling 
(~tmole �9 kg-0.7~, min-1) 

R 

Rat 
Plasma glucose 
(mg.  100 m1-1) 

50.6 4- 3.21 . 54.9 4- 3.37 52.5 4- 3.19 75.6 -t- 3.82 74.7 4- 3.81 * 81,4 4- 3.58 

37.5 4- 2.72 36.8 4- 2.25 35.2 -t- 2.18 61.8 -t- 3.98 ** 55.0 4- 3.20 ** 

13.1 4- 1.04 *** 18.2 4- 1.47 17.3 4- 1.47 13.8 4- 1.19 *** 19.6 4- 1.56 * 

63.2 4-4- 3.36 

18.3 4- 1.21 

0.26 4- 0.018 *** 0.33 4- 0.016 0.33 -t- 0.015 0.19 4-4- 0.018 *** 0.26 4-4- 0.019 ** 0.23 -t- 0.016 

87.4 4-4- 2.19 *** 99.8 4-4- 3.07 98.2 q- 2.67 89.9 -I- 3.40 *** 119.4 4-4- 3.91 *** 100.1 -t- 2.44 

Values are means • SEM which are significantly different at * p < 0.05, ** p ~ 0.01, *** p < 0.001 (paired t-tests), n = Number  of experi- 
ments.  
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u p .  A n  i n i t i a l  a d j u s t m e n t  p e r i o d  of  45 m i n  w a s  a l l o w e d  
b e f o r e  b e g i n n i n g  i n f u s i o n ,  in  o r d e r  t o  o b t a i n  m e t a b o l i c  
s t e a d y  s t a t e  a n d  t h e r m a l  e q u i l i b r i u m .  D u r i n g  t h e  e x -  
p e r i m e n t s ;  t h e  r e s p i r a t o r y  m a s k  w a s  c o n n e c t e d  t o  a n  
o p e n - c i r c u i t  s y s t e m  n for  m e a s u r e m e n t  of  02 c o n s u m p t i o n  
( P a r a m a g n e t i c  a n a l y z e r ,  M a g n o s  2, H a r t m a n n - B r a u n ) .  
T r a c e r  m e t h o d o l o g y .  R e v e r s i b l e  loss  o f  g l u c o s e  c a n  be  ca l -  
c u l a t e d  b y  t h e  d i f f e r e n c e  b e t w e e n  t h e  d i s a p p e a r a n c e  r a t e s  
m e a s u r e d  w i t h  2 t r a c e r s  12-1~. T h e  t r a c e r  u s e d  for  ca l -  
c u l a t i o n  of  t o t a l  g l u c o s e  d i s a p p e a r a n c e  m u s t  h a v e  i t s  l abe l  
c o m p l e t e l y  l o s t  a t  a n  e a r l y  s t a g e  o f  m e t a b o l i s m .  T h e  t r i -  
t i u m  of  D- (2-3H)  g l u c o s e  b e i n g  l o s t  a s  w a t e r  a t  t h e  h e x o s e -  
6 - p h o s p h a t e  s t a g e ,  t h i s  t r a c e r  is s u i t a b l e  for  s u c h  a de -  
t e r m i n a t i o n .  Oil  t h e  o t h e r  h a n d ,  e a c h  m o l e c u l e  d e r i v i n g  
f r o m  U-I*C g l u c o s e  r e m a i n s  l a b e l l e d  t h r o u g h o u t  t h e  d i f -  
f e r e n t  p a t h w a y s  of  r e c y c l i n g .  A s  a c o n s e q u e n c e ,  t h i s  se-  
c o n d  t r a c e r  is  s u i t a b l e  for  t h e  m e a s u r e m e n t  of  i r r e v e r s i b l e  
loss .  
E x p e r i m e n t s  w e r e  c a r r i e d  o u t  a c c o r d i n g  to  t h e  p r i m i n g  
d o s e - i n f u s i o n  t e c h n i q u e  1~. U-14C g l u c o s e  a n d  D-(2-3H)  
g l u c o s e  d i l u t e d  in  s a l i n e  w e r e  s i m u l t a n e o u s l y  e m p l o y e d :  
T h e  p r i m i n g  d o s e  w a s  f o l l o w e d  b y  a c o n t i n u o u s  i n f u s i o n  
o f  t h e  s a m e  s o l u t i o n s  a t  a r a t e  of  0.1 m l / m i n  -1. T h i s  in -  
f u s i o n  b e g a n  a t  t = 0 a n d  c o n t i n u e d  u n t i l  t h e  e n d  of  t h e  
e x p e r i m e n t ,  i .e. ,  for  300 m i n .  T h e  t o t a l  t i m e  of  t h e  e x -  
p e r i m e n t  w a s  345 m i n  ( i n c l u d i n g  t h e  i n i t i a l  a d j u s t m e n t  
pe r i od ) .  T h e  p r i m i n g  d o s e / i n f u s i o n  r a t e  r a t i o s  w e r e  120:1  
a n d  90 :1  a t  n e u t r a l  a n d  co l d  a m b i e n t  t e m p e r a t u r e s ,  r e -  
s p e c t i v e l y .  S i m u l t a n e o u s l y ,  a s a l i n e  i n f u s i o n  (0.1 m l .  m i n  -1) 
w a s  a d m i n i s t e r e d  t h r o u g h  t h e  s a m e  j u g u l a r  v e i n ,  b e t w e e n  
t = 0 a n d  t = 167 m i n  ( p r e - e p i n e p h r i n e  c o n t r o l  pe r iod )  
a n d  b e t w e e n  t = 242 a n d  t = 300 m i n  ( p o s t - e p i n e p h r i n e  
c o n t r o l  p e r i o d ) .  B e t w e e n  t = 167 a n d  t = 242 ra in ,  so-  
l u t i o n  o f  L - e p i n e p h r i n e  c h l o r h y d r a t e  ( A d r e n a l i n e  R o u s s e l -  
Uc la f )  w a s  s u b s t i t u t e d  fo r  s a l i n e  a n d  i n f u s e d  (0.1 m l /  
m i n  -1) in  d o s e s  of  0.1 a n d  0.5 ~ g . k g  -1 m i n - L  
A r t e r i a l  b l o o d  s a m p l e s  w e r e  d r a w n  a t  t = 75, 105, 135, 
165, 180, 195, 210, 225, 240, 255, 270 a n d  295 m i n  in  ch i l -  
l ed  t u b e s  c o n t a i n i n g  a N a F - h e p a r i n e  m i x t u r e .  P l a s m a  
g l u c o s e  c o n c e n t r a t i o n  w a s  m e a s u r e d  b y  a g l u c o s e  o x i d a s e  
m e t h o d .  P l a s m a  g l u c o s e  14C a n d  3H S.A.  w e r e  c a l c u l a t e d  
b y  t h e  m e t h o d  of  I s s e k u t z  e t  al .  1~, t h e  2 r a d i o i s o t o p e s  
b e i n g  s e p a r a t e d  b y  t h e  m e t h o d  of  H e t e n y i  a n d  R e y n o l d s l L  
F o r  e a c h  of  t h e  2 t r a c e r s ,  t h e  r a t e  o f  g l u c o s e  u t i l i z a t i o n  

( r a t e  of  d i s a p p e a r a n c e ,  Rd )  w a s  c a l c u l a t e d  a c c o r d i n g  t o  
S t e e l e ' s  e q u a t i o n s  is, 19. T h e  v o l u m e  d i s t r i b u t i o n  of  g l u c o s e  
w a s  a s s u m e d  t o  be  300 m l .  k g  -1 b o d y  m a s s ,  a n d  t h e  pool 
s ize  w a s  c a l c u l a t e d  f r o m  t h e  p l a s m a  g l u c o s e  c o n c e n t r a t i o n .  
T h e  r a t e  o f  g l u c o s e  r e c y c l i n g  w a s  o b t a i n e d  a s  t h e  d i f f e r e n c e  
b e t w e e n  t h e  t o t a l  d i s a p p e a r a n c e  r a t e  ( R d t ) ,  a s  m e a s u r e d  
b y  (2-al l )  g lucose ,  a n d  t h e  i r r e v e r s i b l e  loss  (Rdi ) ,  a s  
m e a s u r e d  b y  U-I~C g l u c o s e .  
T h e  m e a n  v a l u e s  of  R d t  a n d  R d i ,  c a l c u l a t e d  for  t h e  t i m e  
i n t e r v a l s  of  7 5 - 1 0 5  m i n ,  1 0 5 - 1 3 5  m i n  a n d  1 3 5 - 1 6 5  r a in ,  
w e r e  c o n s i d e r e d  as  ' b e f o r e  e p i n e p h r i n e ' .  I n  o r d e r  to  a v o i d  
e r r o r s  d u e  t o  m e t a b o l i c  a n d  p h y s i o l o g i c a l  c h a n g e s  c a u s e d  
b y  t h e  o n s e t  of  e p i n e p h r i n e  i n f u s i o n ,  R d t  a n d  R d i  w e r e  
n o t  u s e d  to  c a l c u l a t e  m e a n  v a l u e s  d u r i n g  t h e  t i m e  i n t e r -  
v a l  b e t w e e n  t = 165 a n d  t = 180 m i n .  T h e r e f o r e ,  t h e  
m e a n  v a l u e s  of  R d t  a n d  R d i  c a l c u l a t e d  for  t h e  t i m e  i n t e r -  
v a l s  of  1 8 0 - 1 9 5  m i n ,  1 9 5 - 2 1 0  m i n ,  2 1 0 - 2 2 5  m i n  a n d  
2 2 5 - 2 4 0  ra in ,  we re  c o n s i d e r e d  as  ' d u r i n g  e p i n e p h r i n e ' .  
S i m i l a r l y ,  t h e  m e a n  v a l u e s  of  R d t  a n d  R d i  c a l c u l a t e d  fo r  
t h e  t i m e  i n t e r v a l s  of  2 5 5 - 2 7 0  m i n  a n d  2 7 0 - 2 9 5  m i n  w e r e  
c o n s i d e r e d  a s  ' a f t e r  e p i n e p h r i n e ' .  S t a t i s t i c a l  a n a l y s i s  w a s  
p e r f o r m e d  b y  u s i n g  t h e  m a t c h e d  d a t a  m e t h o d .  
Results .  T h e  d o g s  r e m a i n e d  n o r m o t h e r m i c  t h r o u g h o u t  
t h e s e  e x p e r i m e n t s ,  t h e  m e a n  ( +  SEM)  T r  a t  t h e  e n d  o f  
t h e  e x p e r i m e n t a l  p e r i o d  b e i n g  38.8 + 0.08 ~ a n d  38.0 4- 
0 . 1 3 ~  a t  T a  = + 2 5 ~  a n d  T a  = - 2 1 ~  r e s p e c t i v e l y .  
M e a n  0,  c o n s u m p t i o n  (VOw), m e a s u r e d  b e t w e e n  t = 90 
a n d  t = 150 m i n  (be fo re  e p i n e p h r i n e  i n f u s i o n ) ,  w a s  14.0 
4- 0 .30 m l . k g - ~  -1 a t  T a  = + 25~ t h i s  v a l u e  

b e i n g  c lose  t o  t h e  B M R  o b s e r v e d  in  t h i s  spec ies .  A t  T a  = 
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Table 2. Effect of epinephrine infusion (0.5 [xg. kg -1 �9 min -1) upon plasma glucose kinetics in dogs exposed to a neutral or a cold ambient 
temperature 

Ta = + 25~ (n = 14) Ta = --  21~ (n = 14) 
Before During After Before During After 
epinephrine epinephrine epinephrine epinephrine epinephrine epinephrine 

Rat 
Total disappearance rate 
([/.mole. kg -~ �9 min -1) 

Rai 
Irreversible disappearance rate 
(~mole �9 kg -~ �9 min -1) 

R a t -  Rai = R 
Glucose recycling 
([tmole �9 kg -~ �9 min -1) 

R 

Rat 

Plasma glucose 
(rag. 100 m1-1) 

48.2 + 3.06 *** 72.3 4- 4.76 70.6 4- 3.16 77.2 -4- 4.65 *** 108.2 4- 6.19 104.2 4- 4.80 

33.9 -4- 2.04 ** 41.5 4- 2.06 45.4 • 2.45 61.5 -4- 4.24 

14.3 -t- 1.90 *** 30.8 4- 3.82 ** 25.2 q- 2.89 15.7 -4- 1.14 *** 

0.29 -4- 0.029 *** 0.41 4- 0.030 ** 0.35 4- 0.034 

82.8 q- 3.49 *** 133.5 4- 5.74 *** 107.4 4- 4.66 

0.21 -4- 0.016 *** 

80.9 + 3.74 *** 

* 72.4 q- 4.11 * 81.7 -4- 4.23 

35.8 4- 2.96 *** 22.5 4- 1.73 

0.33 -4- 0.020 *** 0.22 i 0.014 

164.2 4- 11.83 *** 95.7 -4- 4.17 

Values are means -4- SEM which are significantly different at * p < 0.05, ** p < 0.01, *** p < 0.001 (paired t-tests), n = Number of experi- 
ments.  
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-21~ m e a n  VO s was 4.2. t imes  g rea t e r  a n d  r eached  
58.7 :t= 1.61 ml .  kg  -~ m i n  -1. 
W i t h  t h e  smal le r  dose of ep inephr ine  (0.1 [zg- kg  -1. min-1) ,  
( table  1), in  dogs r e s t i ng  a t  n e u t r a l  a m b i e n t  t e m p e r a t u r e ,  
t he re  was j u s t  a s l igh t  ( + 8 % ) ,  b u t  s ign i f ican t  (p < 0.05), 
increase  in t he  glucose t o t a l  d i s a p p e a r a n c e  r a t e  (Rdt) .  
This  increase,  was  n o t  due  to a n  increase  in i r revers ib le  
loss (Rdi),  wh ich  r e m a i n e d  u n c h a n g e d ,  b u t  i t  can  be  
en t i r e ly  a c c o u n t e d  for  b y  a n  increase  in glucose recycl ing  
(-k 39%,  p < 0.001). I n  t he  cold a m b i e n t  t e m p e r a t u r e ,  
R d t  r e m a i n e d  u n c h a n g e d ,  because  of a ba l ance  b e t w e e n  
Rdi ,  w h i c h  was s ign i f i can t ly  (-11~ p < 0.01) decreased,  
and  recycl ing,  w h i c h  was s ign i f i can t ly  ( -t- 42~ p < 0.001) 
increased.  Therefore ,  t h i s  smal le r  dose oi  ep inephr ine  al- 
ways  increased  recycl ing,  b u t  specia l ly  in cold i t  de- 
c reased  t he  i r revers ib le  u t i l i za t ion .  
W i t h  t he  la rger  dose of ep i neph r i ne  (0.5 ~g.  kg -1. min-1) ,  
( table  2), in  dogs r e s t i ng  a t  n e u t r a l  a m b i e n t  t e m p e r a t u r e ,  
t h e r e  was a large increase  (-[- 50~ p < 0.001) in R d t .  
Th i s  increase  was  m a i n l y  due  to  a n  increase  in recycl ing  
(q- 115%,  p < 0 . 0 0 1 ) w h i c h  a c c o u n t e d  for a b o u t  2/s of t he  
increase  in R d t .  I r r eve r s ib l e  loss was  less, b u t  s ign i f i can t ly  
( q- 22%,  p < 0.01), increased  b y  t he  h o r m o n a l  infusion.  
I n  dogs exposed  to  cold~ a s imi la r  s i t ua t i on  was observed ,  
w i t h  a s ign i f i can t  increase  ( ~  40~ p < 0.001) in  R d t ,  
wh ich  was m a i n l y  (s/s) due  to a large  ( -k 128%,  p < 0.001) 
increase  in recycl ing.  Therefore ,  th i s  la rger  dose of epi- 
n e p h r i n e  induced  a n  increase  in i r revers ib le  glucose loss, 
b u t  t h i s  increase  was smal le r  t h a n  t h a t  obse rved  for re- 
cycling.  
Discussion. The  c a t e c h o l a m i n e  sec re to ry  response  to  cold 
exposure  is g r ea t l y  decreased  in A D M X  dogs s0, s~, whi le  
ba sa l  c o n c e n t r a t i o n s  of p l a s m a  cort isol ,  as well  as t he  
ad renoco r t i c a l  r esponse  to  cold stress,  were n o t  impa i red :  

The  doses of ep ineph r ine  used in t he  a b o v e  e x p e r i m e n t  
were chosen  on  t h e  bas is  of d a t a  col lec ted  b y  K lepp ing  
e t  al. *~, who observed ,  b y  c a t h e t e r i z a t i o n  of t he  ad r e na l  
ve ins  in dogs, t h a t  t he  o u t p u t  of c a t echo l amines  increased  
to 0.3 tzg. kg -1. ra in  -~ d u r i n g  cold exposure .  
I r r eve r s ib le  loss of glucose inc ludes  t r a n s f o r m a t i o n s  such  
as o x i d a t i o n  to COs, a long  w i t h  convers ions  in to  m e t a b -  
ol i tes  wh ich  are i n c o r p o r a t e d  in molecules  w i t h  r e l a t ive ly  
long t u r n o v e r  t i m e s  w i t h  r ega rd  to  t he  d u r a t i o n  of the  
e x p e r i m e n t a l  per iod.  U n f o r t u n a t e l y ,  in  t he  a b o v e  ex- 
pe r imen t ,  precise  m e a s u r e m e n t  of t he  ox ida t i on  r a t e  is 
h i n d e r e d  b y  t h e  decrease  in t he  b i c a r b o n a t e  pool, which,  
in  t u r n ,  is due  to  t he  e p i n e p h r i n e - i n d u c e d  h y p e r l a c t a t e -  
mia.  On t he  o t h e r  h a n d ,  revers ib le  loss consis ts  of t r a n s -  
f o r m a t i o n s  wh ich  occur  t h r o u g h  ut i le  a n d  fut i le  cycles ss 
The  a b o v e  expe r imen t ,  c o n d u c t e d  in dogs, a t  a n  ene rgy  
e x p e n d i t u r e  level  close to  t he  BMR,  shows t h a t  m o s t  of 
t he  e x t r a  glucose mobi l ized  b y  ep ineph r ine  is recycled,  
r a t h e r  t h a n  ac tua l l y  ut i l ized.  More surpr ins ing ly ,  a s imi lar  
s i t u a t i o n  occur red  in co ld-exposed  dogs, even  t h o u g h  
c a r b o h y d r a t e  needs  for t h e r m o r e g u l a t i o n  increase  in cold 
a m b i e n t  t e m p e r a t u r e  s4. These  needs  are  p r o b a b l y  p a r t i a l l y  
covered  b y  i n t r a m u s c u l a r  g lycogenolys is  which  is also 
e n h a n c e d  b y  ep inephr ine .  

20 
21 
22 

23 

24 

G. Morin, Biol. med. 37, 196 (1948). 
Y. Satake, Nanzando Co Hongo, Tokyo 1955. 
J. Klepping, M. Tanche and J. F. Cier, C. r. Soc. Biol. 751, 1539 
(1957). 
M. S. Anwer, T. E. Chapman and R. Gronwall, Am. J. Physiol. 
230, 138 (1976). 
Y. Minaire, A. Pernod, ]'. C. Vincent-Falquet and M. Mottaz, 
Horm. Metab. Res. 5, 80 (1973). 

Effect of ant ib las tokin in  on rabbits  pregnancy*  
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Summary. On d i f fe ren t  days  fol lowing coitus,  i.e., d u r i n g  t h e  f i rs t  s tages  of p r egnancy ,  a d u l t  f emale  r a b b i t s  were 
t r e a t e d  w i t h  a n t i b l a s t o k i n i n  o b t a i n e d  f rom a chicken.  A h i g h  p r e n a t a l  m o r t a l i t y  was  obse rved  a n d  a r educ t i on  of  t he  
we igh t  in  t h e  s t i l l bo rn  of t he  r a b b i t s  t r ea ted .  The  a n t i b l a s t o k i n i n  p roduces  e v i d e n t  biological  effect  a b o u t  t he  4 th  day  
fol lowing coitus,  d u r i n g  t h e  per iod  of m a x i m u m  p r o d u c t i o n  of b l a s t o k i n i n  b y  t he  e n d o m e t r i u m  in vivo.  

B l a s t o k i n i n  (BKN)  is a p r o t e i n  i so la ted  b y  t he  u t e r ine  
secre t ion  of va r ious  m a m m a l s  d u r i n g  t h e  es t rus  or t h e  
ea r ly  days  of p r e g n a n c y  or p s e u d o p r e g n a n c y l - %  I n  t he  
r a b b i t  i t  is p r e s e n t  b e t w e e n  days  3-9  fol lowing copula t ion ,  
r e ach ing  m a x i m u m  a b o u t  t h e  5 th  d a y  and  i t  appea r s  to  
f a v o u r  t h e  d e v e l o p m e n t  a n d  i m p l a n t a t i o n  of fer t i l ized 
o v u m  3-9. K r i s h n a n  x~ a n d  Dan ie l  Xl h a v e  d e m o n s t r a t e d  
in t h e  r a b b i t  a n d  t h e  pig  t h a t  t h e  a d m i n i s t r a t i o n  of 
a n t i b l a s t o k i n i n  ( a n t i - B K N )  in t he  f i r s t  s tages  of e m b r y -  
onic d e v e l o p m e n t ,  in  p a r t i c u l a r  d u r i n g  t he  per iod  of 
p r e i m p l a n t a t i o n  of t h e  b las tocys t s ,  in te r fe res  w i t h  t he  
n u m b e r  of foetus  b o r n  ~~ ~, d u r a t i o n  of ges t a t ion  a n d  
a p p e a r a n c e  of successive e s t rus  n .  The  a i m  of our  r e sea rch  
is to  e s t ab l i sh  t he  biological  effect  of a n t i - B K N  found  
b y  us in  t h e  ch i cken  TM a n d  t o  e s t ab l i sh  a t  w h a t  t i m e  t h e  
course  of a d m i n i s t r a t i o n  of a n t i - B K N  d e t e r m i n e s  e v i d e n t  
b iological  effect.  

* This work has been partially supported by C.N.R., grant 
No. 77.00341.85. 
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