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ing t he  samples  and  a l lowing t h e m  to  s t a n d  for a n o t h e r  
10-15 min,  t h e y  were cen t r i fuged  a t  17.000 x g ,  30 rain,  
0~ to  p r epa re  f inal  pe l l e t  a n d  s u p e r n a t a n t  f rac t ions .  
R a d i o a c t i v i t y  due to  3H a n d  14C was d e t e r m i n e d  b y  a 
p rev ious ly -desc r ibed  m e t h o d  xz a n d  p ro t e in  was de te r -  
m i n e d  b y  t h e  m e t h o d  of L o w r y  e t  al. 14. l~C-sucrose 
d i s t r i b u t i o n  ra t ios  p r o v i d e d  measures  of t he  super-  
n a t a n t  f lu id  in  t he  pellets .  The  d a t a  are  expressed  as 
mole  3H-glycine b o u n d / m g  p r o t e i n  and  as mole 3H-glycine 
b o u n d / g  P2, cor rec ted  for sucrose space 12. Values  were 
cor rec ted  f u r t h e r  for 'nonspec i f ic '  b i n d i n g  of aH-glycine 
t h a t  occur red  in t he  p resence  of 10 -3 M un labe l l ed  gly- 
cine n .  
Results and discussion. 'H igh -a f f i n i t y '  m e c h a n i s m s  for 
3H-glycine b i n d i n g  to ' s y n a p t o s o m a l - m i t o c h o n d r i a l '  frac- 
t ions  of 6 regions  of r a t  CNS were e v i d e n t  in d a t a  pre-  
sen ted  on  a p ro t e in  bas is  (figure l a )  a n d  on  a we igh t  bas is  
(figure l b). Cor re spond ing  KD values  were s imi la r  for all  
regions,  a n d  r a n g e d  f rom a b o u t  0.8-1.6 • 10 -7 M. I t  is 
n o t e w o r t h y  t h a t  t h e  o rder  of p o t e n c y  of these  b i n d i n g  
m e c h a n i s m s  va r i ed  w i t h  respec  t to  b o t h  t he  region ana -  
lyzed  a n d  the  m e t h o d  used  for express ing  t he  da ta .  
Cor rec t ion  of t he  d a t a  for  t h e  a m o u n t s  of 3H-glycine 
b o u n d  in t he  presence  of 10 -3 M un labe l l ed  glycine 
r evea led  t h a t  these  b i n d i n g  m e c h a n i s m s  i nvo lved  
pos i t ive  coopera t iv i ty .  This  is e v i d e n t  f rom t he  parabol ic ,  
c o n c a v e - u p w a r d  L i n e w e a v e r - B u r k  p lo t s  shown  in f igure 2. 
Hil l  p lo ts  of these  d a t a  possessed slopes t h a t  r anged  f rom 
a b o u t  1.25-1.50. These  resu l t s  s u p p o r t  the  o b s e r v a t i o n  of 
W e r m a n  15,1e t h a t  more  t h a n  one glycine molecule  is 
necessa ry  for a c t i v a t i o n  of g lycine-receptors .  Such  

c o o p e r a t i v i t y  is also in accord  w i t h  t he  f ind ing  of Giam-  
b a l v o  a n d  R o s e n b e r g  17 t h a t  G A B A  b i n d i n g  to  pos t -  
j u n c t i o n a l  complexes  of r a t  ce rebe l lum occur red  w i th  a 
Hi l l  coeff ic ient  of a b o u t  2.2 and  w i t h  phys io logica l  resul t s  
w h i c h  h a v e  i n d i c a t e d  t h a t  2 G A B A  molecules  are re- 
qu i red  to  a c t i v a t e  t h e  G A B A - r e c e p t o r  of t he  c rayf i sh  
n e u r o m u s c u l a r  j u n c t i o n  is. Resu l t s  shown  in t he  t ab l e  
revea led  f u r t h e r  t h a t  c o m p e t i t i o n  of severa l  amino  acids 
for these  3H-g lyc ine-b ind ing  si tes para l le led  t h e i r  re la t ive  
po tenc ies  a t  m i m i c k i n g  t he  p o s t - s y n a p t i c  d e p r e s s a n t  
ac t ion  of g lycine  2,19, b u t  n o t  t h e i r  r e la t ive  po tenc ies  a t  
i n h i b i t i n g  g lyc ine -b ind ing  to CNS t r a n s p o r t - r e c e p t o r s ;  
e.g., f l-alanine exer t s  a n  effect  s imi la r  to  t h a t  of glycine 
on  sp ina l  neu rones  19, whereas  i t  does n o t  compe te  
s ign i f i can t ly  w i t h  glycine for  b i n d i n g  to CNS m e m b r a n e  
f r a g m e n t s  1~ As obse rved  p rev ious ly  w i t h  h ighe r  con-  
c e n t r a t i o n s  of glycine s0, t h i s  b i n d i n g  was sens i t ive  on ly  
to  10-5-10 -z M s t r y c h n i n e - S O  4 (da ta  n o t  shown),  indi-  
ca t ing  t h a t  g lycine  a n d  s t r y c h n i n e  are  b o u n d  to  d i s t i nc t  
CNS sites. 
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Summary. The  rise in 0 2 c o n s u m p t i o n  and  in glucose t u r n o v e r ,  i nduced  b y  acu te  cold exposure  is n o t  suppressed  b y  
a d r e n a l  d e m e d u l l a t i o n  in dogs. However ,  b o t h  a t  n e u t r a l  a n d  cold a m b i e n t  t e m p e r a t u r e ,  t he  m e a n  p l a s m a  glucose 
c o n c e n t r a t i o n s  are  h i g h e r  in  n o r m a l  (N) t h a n  in a d r e n a l - d e m e d u l l a t e d  dogs (ADMX).  I n  t h e  cold, the  fall  in rec ta l  
t e m p e r a t u r e  is la rger  in A D M X  t h a n  in N dogs. 

W h e n  acu te ly  exposed  to  low a m b i e n t  t e m p e r a t u r e s ,  dogs 
are  able  to  increase  t h e i r  m e t a b o l i c  r a t e s  up  to 10 t imes  
t h e  B M R  3. Such  a n  e n e r g y  e x p e n d i t u r e  is covered  b y  a 
para l le l  increase  in s u b s t r a t e s  supply ,  m a i n l y  F F A  a n d  
glucose. P r ev ious  e x p e r i m e n t s  c o n d u c t e d  in cold-exposed 
n o r m a l  dogs h a v e  s h o w n  t h a t  t he re  is an  a l m o s t  l inear  
r e l a t i onsh ip  b e t w e e n  glucose t u r n o v e r ,  as m e a s u r e d  b y  
U-14C-glucose, a n d  ene rgy  e x p e n d i t u r e  for 02 c o n s u m p -  
t ion ,  r a n g i n g  f rom 5 to  40 m l . k g  - 1 . m i n  -1 4. I n  add i t ion ,  
no  s ign i f ican t  d rop  in p l a s m a  glucose c o n c e n t r a t i o n  ha s  
been  obse rved  in these  dogs, even  a t  t imes  w h e n  t h e y  
were exposed  for more  t h a n  3 h to  a m b i e n t  t e m p e r a t u r e s  
far  be low - -20  ~ Th i s  seems to  sugges t  a r a t h e r  s t r i c t  
b a l a n c e  b e t w e e n  glucose p r o d n c t i o n  and  u t i l i za t ion .  
These  resu l t s  p r o m p t e d  us to  look for  t he  m e c h a n i s m s  
p e r m i t t i n g  glucose m e t a b o l i s m  to  be so pe r fec t ly  a d a p t e d  
to  t he  r e q u i r e m e n t s  of ene rgy  needs.  A d r e n o m e d u l l a r y  
secre t ion  is increased  d u r i n g  cold exposure  ~, and  t h e  
hype rg lycemic  effect  of c a t echo l am i nes  is wel l -docu-  
m e n t e d  (for review,  see H i m m s - H a g e n  6). The  a im of th i s  
i nves t i ga t i on  was to c o m p a r e  ene rgy  expend i tu re ,  to ler -  
ance  to cold a n d  glucose t u r n o v e r  in n o r m a l  a n d  ad rena l -  
d e m e d u l l a t e d  dogs exposed  to  n e u t r a l  and  cold a m b i e n t  
t e m p e r a t u r e s .  

Methods. 16 u n a n e s t h e t i z e d  a d u l t  female  mongre l  dogs, 
w i t h  b o d y  weigh ts  r a n g i n g  f rom 7.8 to 16.1 kg  (mean:  
11.3 kg) were used in 49 expe r imen t s .  T h e y  were housed  
in a + 22 ~ t e m p e r a t u r e - c o n t r o l l e d  room a n d  fed a b o u t  
300 g of a d r y  c o m m e r c i a l  pe t  food (U.A.R.  121, con- 
t a i n i n g  42 ,5% of i ts  calories  in  c a r b o h y d r a t e  form).  The  
an ima l s  were fed da i ly  b e t w e e n  17.00 h a n d  18.00 h, 
before  t he  e x p e r i m e n t  on  t he  fol lowing day,  so t h a t  the  
pe r iod  of f a s t ing  was a b o u t  15 h a t  t he  b e g i n n i n g  and  
19 h a t  t h e  end  of t h e  e x p e r i m e n t .  T h e y  were g iven  t a p  
w a t e r  ad  l i b i t um.  10 dogs were used in 18 e x p e r i m e n t s  

1 This work was supported by a grant from Universit6 Claude 
Bernard (U.E.R. Lyon Nord and U.E.R. Biologie Humaine). 

2 The authors thank D. Rougier and G. Dallevet for their excel- 
lent technical assistance and A. Brillant for secreterial assistance. 

3 J. Chatonnet and Y. Minaire, Fed. Proc. 25, 1348 (1966). 
4 Y. Minaire, J. C. Vincent-Falquet, A. Pernod and J. Chatonnet, 

J. appl. Physiol. 35, 51 (1973). 
5 J. Klepping, M. Tanche and J. F. Cier, C. r. Soc. Biol. 151, 1539 

(1957). 
6 J. Himms-Hagen, in: Handbook of Physiology, Section 7, vol. 

VI. Ed. H. Blashko, G. Sayers and A. D. Smith. Williams and 
Wilkins Company, Baltimore 1975. 



15. 8. 1977 Specialia 

Comparison of data collected at neutral and cold ambient temperature in normal (N) and adrenaldemedullated (ADMX) dogs 

1071 

Ta = +25~ T a =  --21~ 
N (n = 10) ADMX (n = 17) N (n = 8) ADMX (n = 14) 

VO2 
(ml. kg -~ -1) 13.4 ! 0.61 14.1 4. 0.41 63.0 -t- 2.89 58.9 q- 2.10 

zJTr (~ 0.39 4. 0.132 0.57 4. 0.175 0.31 4. 0.268 * 1.15 i 0.259 

Plasma cortisol 
(~tg. 100 m1-1) 0.68 -t- 0.163 0.43 4. 0.081 2.45 4. 0.363 1.83 4. 0.345 

Plasma glucose 
(rag.100 m1-1) 94.8 • 1.57 ** 90.2 4. 0.83 93.7 • 2.44 * 87.8 4. 1.72 

Turnover rate 
(rag glucose.kg -~ -1) 7.7 4. 0.63 7.9 4. 0.43 14.1 4. 1.56 12.3 4. 0.62 

Values are means 4. SEM; n = number of experiments. Symbols : * p < 0.05 (t-test for unpaired data) ; ** p < 0.01.dTr: Tr at the beginning 
minus Tr at the end of the experiment. 

and  are des igna ted  in t he  t e x t  as no rma l  (N). In  11 ani-  
mals,  b i la tera l  ad renomedu l l a ry  inac t iva t ion  was accom- 
pl i shed by  a one-s tep  surgical  p rocedure  involving de- 
medul la t ion  and  dene rva t i on  of the  r igh t  gland,  and  to t a l  
a d r e n a l e c t o m y  of the  o the r  ~. Such animals  are des igna ted  
in the  t e x t  as ad rena l -demedu l l a t ed  (ADMX) and were 
used for 31 expe r imen t s  a t  least  2 weeks af ter  demedul la-  
t ion.  A p o s t - m o r t e m  histological  cont ro l  of the  r igh t  
g land was  pe r fo rmed  on each dog. I t  never  disclosed any  
remain ing  medu l l a ry  tissue. 
For  3-5 weeks,  the  animals  were t r a ined  to lie ca lmly  for 
4 h on a tab le  set  wi th in  a large t h e r m o s t a t i c  chamber ,  
w i t h  the i r  heads  enclosed in a ven t i l a t ed  plast ic  mask  s, 9. 
Dur ing  the  exper iments ,  the  r e sp i r a to ry  mask  was con- 
nec ted  to an open-c i rcui t  sy s t em 1~ 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  (Pa ramagne t i c  ana lyzer  Magnos 2, H a r t -  
m a n n - B r a u n ) .  2 a m b i e n t  t empera tu re s ,  Ta = + 25~ 
(air f low in the  mask :  25 1/min) and  Ta = - -21~  (air 
f low: 70 1/min), were selected.  In  t he  cold env i ronment ,  
t he  animals ,  which  were sheared 1 day  before each experi-  
men t ,  developed a sus ta ined  shiver ing t h a t  increased the  
energy  expend i tu re  to  near ly  4.4 t imes  the  BMR. A b o u t  
1 week before  t he  beg inn ing  of the  exper iments ,  a f ter  the  
an imals  had  been adequa t e ly  t ra ined ,  two  vascular  ca th-  
e ters  (one in a carot id  a r t e ry  and  one in a jugular  vein) 
were  chronica l ly  i m p l a n t e d  n for serial sampl ing  of ar te-  
rial blood and  for venous  infusion of U-l~C-glucose. 
E a c h  e x p e r i m e n t  was s t a r t ed  be tween  09.00 h and  
10.00 h. Rec ta l  t e m p e r a t u r e  was measured  a t  the  
beg inn ing  and  at  the  end of the  expe r imen t .  Af ter  b o d y  
weight  was  noted,  the  an imal  was pos i t ioned  in the  ex- 
p e r i m e n t a l  se t -up,  and  an ini t ial  a d j u s t m e n t  per iod  of 
45 rain was allowed, in order  to ob ta in  metabol ic  s teady-  
s t a t e  and t he rm a l  equi l ibr ium. The expe r imen ta l  pro-  
cedures  were carr ied ou t  according to  t he  p r iming  dose-  
infusion t echn ique  12. Un i fo rmly  labelled 14C-glucose 
(238 mCi .  mmole  -1) d i lu ted  in saline was  employed.  The 
p r iming  dose was i m m e d i a t e l y  fol lowed for 3 h by  a con- 
t inuous  infusion a t  a c o n s t a n t  rate .  The ra t io  p r iming  
dose/ infus ion ra te  was respec t ive ly  80:1 and 58:1 a t  
neu t ra l  and  cold a m b i e n t  t empera tu re s .  Ar ter ia l  b lood 
samples  were d rawn  in chilled tubes  conta in ing  a N a F -  
hepar ine  mix tu r e  75, 105, 135 and  165 rain a f te r  the  s t a r t  
of t he  infusion.  P l a sma  glucose was measured  b y  a 
glucose oxidase  me thod .  P l a sma  glucose 14C specific ac- 
t i v i t y  was de t e rmined  by  l iquid scint i l la t ion count ing,  
us ing hexadecane-~4C as in te rna l  s t anda rd ;  Dur ing  these  
exper imen t s ,  even a t  neu t ra l  a m b i e n t  t empera tu re ,  an 
isotopic s t e a d y - s t a t e  was  reached  70 min  a f te r  the  begin-  

n ing of t he  infusion,  and  the  d a t a  ob ta ined  f rom samples  
collected at  105, 135 and  165 rain were used to  calculate  
specific act ivi t ies.  Mean p lasma  cortisol  concen t ra t ions  in 
samples  col lected a t  105, 135 and  165 rain were deter-  
mined  by  a rad iocompet i t ion  m e t h o d  13. 
Results (table). A t  neut ra l  a m b i e n t  t e m p e r a t u r e  (Ta = 
+ 25 ~ oxygen  Consumpt ion was  n o t  s ignif icant ly  dif- 
fe ren t  in N and  in A D M X  dogs. Moreover  t he  rise in 
oxygen  c o n s u m p t i o n  induced  by  the  lowering of t he  
a m b i e n t  t e m p e r a t u r e  was t h e  same in these  2 groups of 
animals,  the  02 c o n s u m p t i o n  being no t  s ignif icant ly  dif- 
fe ren t  in N and  in A D M X  dogs at  Ta = -- 21~ W h a t -  
ever  the  a m b i e n t  t empe ra tu r e ,  h y p o t h e r m i a  never  occur- 
red in N or in A D M X  dogs; the  lowest  recta l  t e m p e r a t u r e  
(Tr) observed was 36.2~ in an A D M X  dog, af ter  225 rain 
of cold exposure.  However ,  the  Tr  s l ight ly  decreased 
t h r o u g h o u t  the  expe r imen t s  in b o t h  N and  A D M X  dogs, 
the  decrease being grea te r  and  s ignif icant  in A D M X  t h a n  
in N animals  exposed  to Ta = -- 21 ~ 
P la sma  cortisol  concen t ra t ions  were no t  s ignif icant ly  dif- 
fe rent  in N and  in A D M X  dogs a t  bo th  Ta = + 25 ~ and  
Ta = - -21~ the  values  ob ta ined  dur ing  cold exposure  
being 4 t imes  h igher  t h a n  those  observed  at  a neut ra l  
amb i en t  t empera tu re .  Mean p lasma  glucose concen t ra -  
t ions  were s igni f icant ly  lower in A D M X  t h a n  in N dogs 
a t  b o t h  Ta = + 25 ~ and Ta = -- 21 ~ However ,  com- 
par isons  of d a t a  col lected at  75 min  and  165 rain af ter  t he  
beg inn ing  of the  e x p e r i m e n t  showed t h a t  no s ignif icant  
decrease occurred a t  Ta = + 2 5 ~  b o t h  in N and  in 
A D M X  dogs and a t  Ta = -- 21 ~ in N dogs. Actually,  in 
A D M X  dogs exposed  to Ta ----- - -21~ a s ignif icant  
(p < 0.05) b u t  s l ight  increase (0.046 m g .  100 m1-1 �9 min -1) 
was observed dur ing  the  exper iment .  
F ina l ly  m e a s u r e m e n t s  of glucose t u rn o v e r  showed t h a t  
glucose p roduc t ion  and  ut i l iza t ion which  equal  glucose 
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t u r n o v e r  in  such  'a me tabo l i c  s t e a d y  s t a t e  d id  n o t  show 
a n y  dif ference b e t w e e n  N a n d  A D M X  dogs b o t h  a t  
n e u t r a l  a n d  a t  cold a m b i e n t  t e m p e r a t u r e .  
Discussion. Demedu l l a t i on ,  as pe r fo rmed  b y  t he  surgical  
p rocedu re  of C a n n o n  et  al. 7, d id  no t  induce  a n y  s y m p t o m  
of cor t ica l  def ic iency.  The  a n i m a l  r e m a i n e d  in good h e a l t h  
for the  d u r a t i o n  of t he  expe r imen t s ,  i.e., for a pe r iod  of 
3 to  12 m o n t h s  fol lowing surgery.  Moreover ,  measu re -  
m e n t s  of p l a s m a  cor t isol  showed  t h a t  ba sa l  concen t r a t i on ,  
as well  as t he  ad renoco r t i c a l  response  to cold stress,  were 
n o t  i m p a i r e d  b y  a d r ena l  demedu l l a t i on .  On t he  o t h e r  
h a n d ,  t h i s  t y p e  of su rge ry  does n o t  leave  a n y  ad reno-  
m e d u l l a r y  t issue,  a n d  t he  c a t e c h o l a m i n e  sec re to ry  re- 
sponse  to cold exposure  is g rea t ly  r educed  in ad rena l -  
d e m e d u l l a t e d  dogs 14,15. T he  role of t h e  a d r e n a l  medu l l a  
in  t h e r m o g e n e s i s  is of ten  di f f icul t  t o  eva lua te ,  because  of 
t h e  lack of a s a t i s f ac to ry  m e t h o d  for d e t e r m i n a t i o n  of t h e  
i n t e n s i t y  of t he  cold stress.  In  t he  p r e s e n t  e x p e r i m e n t s  
c o n d u c t e d  on  c l ipped dogs exposed  to  a m b i e n t  t e m p e r a -  
tu res  of + 25~ a n d  - -21~  0 2 c o n s u m p t i o n  increased  
to  4.4 t i m e s  t he  ]3MR, a n d  h y p o t h e r m i a  was n e v e r  ob-  
served.  S imi la r  resu l t s  h a v e  been  p rev ious ly  obse rved  in 
a d r e n a l - d e m e d u l l a t e d  dogs S, 1~ a n d  ca t s  lL I n  ra ts ,  t h e  
consequences  of ad r ena l  d e m e d u l l a t i o n  d e p e n d  on  t he  age 
(ref. in H i m m s - H a g e n  6) : old r a t s  are capab le  of sh ive r ing  
a n d  pi loerect ion,  a n d  t h e y  increase  t h e i r  O 8 u p t a k e  ( jus t  
as con t ro l s  do), whi le  y o u n g  ones do n o t  m a i n t a i n  t h e i r  
b o d y  t e m p e r a t u r e  w h e n  t h e y  are cold-exposed.  D u r i n g  
the  p r e sen t  expe r imen t s ,  t h e  b o d y  t e m p e r a t u r e  of A D M X  
dogs decreased  s l ight ly ,  b u t  s igni f icant ly ,  a t  T a  = --21 ~ 
Therefore ,  i t  c a n  be  conc luded  t h a t  dogs dep r ived  of t h e i r  
a d r e n a l  m e d u l l a  are capab le  of m a k i n g  c o m p e n s a t o r y  
a d j u s t m e n t s ,  in o rder  to  cope w i t h  t h e i r  caloric  requi re -  
men t s .  However ,  t he i r  t h e r m o g e n e t i c  capac i t i es  are 
neve r the l e s s  reduced ,  a n d  i t  is l ikely t h a t  i n t ense  cold 
s t resses  would  disclose t h e r m o g e n e t i c  defici ts  due  to 
ad r ena l  d e m e d u l l a t i o n  w h i c h  would  induce  h y p o t h e r m i a  
for  a cold exposure  of long du ra t i on .  
A discuss ion  of p l a s m a  glucose c o n c e n t r a t i o n  shou ld  t a k e  
in to  a c c o u n t  severa l  factors ,  such  as t he  t i m i n g  of t he  
e x p e r i m e n t s  a n d  t he  l e n g t h  of p rev ious  fas t ing.  P r e s e n t  
d a t a  sugges t  t h a t  a l t h o u g h  t he  glucose pool, as de te r -  
m i n e d  f rom p l a s m a  glucose level, is s o m e w h a t  smal le r  
a f t e r  a d r e n a l  demedu l l a t ion ,  A D M X  dogs can  r e a c h  an  
equ i l i b r i um b e t w e e n  p r o d u c t i o n  a n d  u t i l i za t ion ,  wh ich  is 
n o t  d i f fe ren t  f rom t h a t  of N dogs. J a r r a t t  a n d  Nowell  is 
obse rved  a decrease  in glucose c o n c e n t r a t i o n  in 24-h- 
fas ted  r a t s  exposed  to a + 4 ~  a m b i e n t  t e m p e r a t u r e .  
Th i s  decrease  was  t he  same  in  cont ro l s  a n d  A D M X  ani-  
ma l s  2 h a f t e r  t h e  s t a r t  of cold exposure ,  b u t  was  g rea t e r  
in A D M X  a n i m a l s  t h a n  in con t ro l s  10 t l  af ter .  On the  

o t h e r  h a n d ,  ad r ena l  d e m e d u l l a t i o n  can  e l im ina t e  the  
h y p e r g l y c e m i a  some t imes  induced  b y  in tense  cold expo-  
sure in  sho r t - f a s t ed  r a t s  19, 20 or in dogs 14. 
The  t r a c e r  m e t h o d o l o g y  employed  in t h e  p r e sen t  exper i -  
m e n t  al lows an  overa l l  p i c tu r e  of glucose me tabo l i sm ,  b u t  
does  n o t  p rov ide  a n y  i n s igh t  in to  t he  s i tes  of glucose 
release a n d  up take .  However ,  w i t h  reference a n d  ana logy  
to  d a t a  col lected in m a n  (ref. in Fel ig  21), i t  is l ike ly  t h a t ,  
in 15 h - fas t ed  dogs, t he  a l m o s t  t o t a l i t y  of glucose p roduc-  
t i on  ha s  a h e p a t i c  origin,  t he  r ena l  c o n t r i b u t i o n  be ing  
negl ig ib le .  A t  n e u t r a l  or cold a m b i e n t  t e m p e r a t u r e ,  
p l a s m a  glucose c o n c e n t r a t i o n s  r e m a i n e d  fa i r ly  c o n s t a n t  
b o t h  in n o r m a l  a n d  A D M X  dogs. Therefore ,  i t  is poss ible  
to  cons ider  t h a t ,  u n d e r  these  e x p e r i m e n t a l  condi t ions ,  
hepa t i c  glucose o u t p u t  was  a l m o s t  equa l  to  glucose 
u t i l i za t ion .  
The  p r e sen t  s t u d y  shows t h a t  dogs d e p r i v e d  of a d r e n a l  
m e d u l l a  are able  to  increase  glucose p r o d u c t i o n  a n d  
u t i l i z a t i on  in t he  same m a n n e r  as n o r m a l  dogs. However ,  
i t  c a n n o t  be  in fe r red  f rom these  resu l t s  t h a t ,  in  n o r m a l  
dogs, c i rcu la t ing  ep inephr ine  ha s  no  effect  on  glucose 
i r revers ib le  p r o d u c t i o n  b y  t he  liver.  Actua l ly ,  as r ecen t ly  
s t a t e d  b y  Goodne r  22, t he  r egu la t ion  of hepa t i c  glucose 
p r o d u c t i o n  p r o b a b l y  reaches  a h i g h  degree of r e d u n d a n c y  
a n d  includes  m a n y  sys tems ,  such  as secre t ion  of p a n -  
c rea t ic  g lucagon,  r educ t i on  of insu l in  secret ion,  a n d  s t imu-  
l a t i on  of t he  d i rec t  a u t o n o m i c  i n n e r v a t i o n  of t h e  hepa t i c  
p a r e n c h y m a l  cells. One  m a y  p o s t u l a t e  t h a t ,  w h e n  presen t ,  
as in  n o r m a l  dogs exposed  to  cold, a d r e n a l  m e d u l l a r y  
secre t ion  affects  glucose o u t p u t  and  p l a s m a  concen t r a -  
t ion.  However ,  w h e n  i t  is n o t  p resen t ,  these  a n i m a l s  are 
capab le  of m a k i n g  o t h e r  a d j u s t m e n t s ,  in  o rder  to  ma in -  
t a i n  t h e i r  glucose homeos tas i s .  
I n  conclusion,  i t  appea r s  f rom these  e x p e r i m e n t s  t h a t  t he  
t h e r m o g e n e t i c  capac i t i es  a n d  t he  glucose homeos t a s i s  are 
n o t  c lear ly  a f fec ted  b y  ad rena l  d e m e d u l l a t i o n  in dogs 
s u b m i t t e d  to a cold severe  e n o u g h  to  rise t he  ene rgy  
e x p e n d i t u r e  4.4 t imes  a b o v e  t he  r e s t ing  m e t a b o l i c  ra te .  
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Summary. The  b i n d i n g  of c o u m a r i n  to  s e rum p r o t e i n s  of t h e  r a t  ha s  been  d e m o n s t r a t e d .  Of t h e  t o t a l  b o u n d  c o u m a r i n  
(37% of i n j ec t ed  dose), 36% was b o u n d  to  t he  slow and  fas t  oq  globul ins ,  11% to  t he  pos t  a l bumins ,  10% to  g lobul in  
a n d  9% to  a l b u m i n .  

The  b i n d i n g  of c o u m a r i n  (5-6-benzo-a-pyrone)  to  pur i f ied  
s e r u m  a n d  p l a s m a  a l b u m i n s  ha s  been  r epo r t ed  b y  G a r t e n  
a n d  Wos i l a i t  1 a n d  b y  O 'Re i l l y  2. T he  r e p o r t  of G a r t e n  and  
Wos i l a i t  1 suggests  ~ 4 0 %  of c o u m a r i n  b i n d s  to  b o v i n e  
s e r u m  a l b u m i n  in v i t ro .  B a u e r - S t a e b  a n d  Niebes  3 re- 
p o r t e d  a r ange  of b i n d i n g  for t he  r e l a t ed  O-f l -hydroxy-  

e t h y l  d e r i v a t i v e s  r a n g i n g  f rom 5 % for  t h e  t e t r a - h y d r o x y -  
e t h y l  ru tos ide  to  71% for ru t in .  T h e y  used h u m a n  se rum 
in i t s  unpur i f i ed  form. 
P i l le r  4 r e p o r t e d  t he  b i n d i n g  of c o u m a r i n  to  r a t  s e rum 
pro te ins .  I n  v i t ro ,  ove r  a dose r ange  of 3 .3-50 ~g /ml  b ind-  
ing r e m a i n e d  c o n s t a n t  a t  ~ 4 0 %  whi le  in  v ivo  over  the  


