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In  an earlier s tudy  i t  was found t h a t  the  a m o u n t  of 
in ters t i t ia l  a lbumin  in 100 g of dog k idney  was equiva len t  
to the  a lbumin  con ten t  of 6.4 ml  of p l a sma  6. F r o m  this  
value and  the  tu rnove r  t ime  i t  can be calculated t h a t  the  i 
a lbumin  con ten t  of 1/6 ml of p l a sma  entered  and  left the  2 
in te r s t i t ium each minute .  This value is in ag reemen t  wi th  
the  e s t ima te  by  SZABO and  MAGYAR ~2 of 10 g p lasma  pro- 3 
rein per  day. As the  a lbumin  concen t ra t ion  in l y m p h  is 
abou t  40-70% t h a t  of blood plasma,  a l y m p h  flow of 5 
app rox ima te ly  ~/4 to  1/a ml  per  min/100 g k idney  can 6 Hilar 
account  for all the  dra inage of in ters t i t ia l  a lbumin.  This  7 Capsular 
cor responds  to the  value of 0.35 ml per  min/100 g, which  
can be ob ta ined  f rom the  figures given by  O'MoRCHOE 8 
and O'MORCHOE 1. if, ins tead  of body  weight ,  k idney  
weights  are t aken  into account .  We  conclude f rom these  
calculat ions t h a t  renal  l y m p h  flow m a y  be sufficient  to 

Experiment Duration of Mean flow Mean transit 
no. collection (rain) (mg/flow) time (min) 

0- 50 8.0 15.9 b 
0- 43 6.5 58.4 
0 60 12.8 23.9 b 
0- 60 16.5 34.1 
0- 60 23.9 41.8 
0-180 21.6 63.7 
0- 60 28.0 32.0 
0- 60 2.6 32.8 
0- 60 7.9 51.1 
0- 43 2.1 21.1 b 
0-105 22.6 38.2 

Mean, 37.5; S.D., 14.5. In experiments Nos. 2, 3 and 7 the deter~ 
ruination was repeated after 2 h. b indicates mannitol diuresis. 
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Fig. 2. Ilm/1125 albumin ratio vs. time curves in arterial plasma, 
renal hilar and capsular lymph and in thoracic duct lymph. 

dra in  all the  a lbumin  f rom the  in ters t i t iunl  of the  dog 
kidney,  and tha t ,  a l though a di rect  ref lux of a lbumin  into 
the  capillaries canno t  be excluded,  t he  la t te r  process 
does no t  seem to p lay  a s ignif icant  role under  our experi-  
men t a l  condit ions.  

Rdsumd. On a d6termin6 le renouve l lement  de l 'a lbu-  
mine  p l a sma t ique  dans  les inters t ices  du rein. Le t e m p s  
moyens  de passage fut  de 37,5 min.  Un  flux l y m p h a t i q u e  
de 0,3-0,4 ml  p a r  rain/100 g tissu r6nal pa ru t  suff isant  
pour  le dra inage  to ta l  de l ' a lbumine  inters t i t ie l  du rein. 
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C a l o r i g e n i c  Ef fect  of  N o r a d r e n a l i n e  in t h e  N o r w e g i a n  L e m m i n g ,  L e m m u s  l e m m u s  ( L . )  

Control  of non-sh iver ing  the rmogenes i s  is med i a t ed  
t h r o u g h  the  s y m p a t h e t i c  nervous  sys tem,  and  nor- 
adrenal ine  (NA) is the  main  med ia t ing  ho rmone  1-4. NA 
m a y  mobil ize the  release of free f a t t y  acids (FFA) and 
also ac t iva te  the i r  subsequen t  ox ida t ion  or re-esterif ica-  
tionS, 6. The calorigenic ac t ion  has been observed to be 
med ia t ed  by  the  adrenergic  / /-receptors 7, and  because 
propanolo l  (Inderal) is a specific / /-receptor blocking 
agent ,  it  kas  been  used in these  s tudies  8, 0. The aim of t he  
p resen t  s tudy  was to measure  t he  non-sh iver ing  the rmo-  
genesis in the  l emming  and  the  possible effect  of NA on 
the  p l a sma  level of FFA.  

Material and methods. Adul t  male  l emmings  weighing 
60.6-t-11.7 g were ma in t a ined  indiv idual ly  in cages a t  
0 ~ or a t  30 ~ in cons t an t  l ight  condi t ions  for 3-4 weeks. 
Care of an imals  was as descr ibed earlier 1~ Oxygen con- 
sump t ion  was measured  at  5~ and  at  28~ using 
Beckm an  E 2 oxygen  analyzer  w i th  open circuit  sy s t em 10. 

Doses of NA and  Indera l  were 0.3 mg and  10 mg/kg  of 
b o d y  weight ,  respect ively .  All in jec t ions  were given i.p. 
Controls  received the  same a m o u n t  of saline solution. 

The effect  of NA on the  F F A  co n t en t  in the  blood p lasma  
was measured  f rom the  decap i t a t ed  animals  15 min  after  
the  appl ica t ion  of 0.3 mg/kg  of NA. Blood was heparinized,  
centr i fuged,  and  0.5 ml  of the  serum was analyzed for the  
F F A  con ten t  according to tile m e t h o d  of DOLE 11 as 
modif ied  for mic rode te rmina t ion  by  NOVAK12 

Results. At 28 ~ which  represents  the  t h e rmo n eu t r a l  
zone, t he  contro l  level of the  oxygen consumpt ion  was 
s ignif icant ly  h igher  (P  < 0.01) in cold-accl imat ized t h a n  
in warm-acc l imat ized  animals  (Figure). The calorigenic 
effect  of NA seems to depend  at  th is  t e m p e r a t u r e  on the  
acc l imat iza t ion  level. In  warm-acc l imat ized  lemmings  the  
metabol ic  ra te  increased 105% and in cold-accl imat ized 
l emmings  117% above the  basal  level. A t  the  same t ime 
b o d y  t e m p e r a t u r e  was e levated Iron] 37.8-41.1~ and 
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f r o m  3 8 . 9 - 4 2 . 2 ~  r e s p e c t i v e l y .  A t  lower  a m b i e n t  
t e m p e r a t u r e  t h e r e  w a s  no  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  
c o n t r o l  v a l u e s .  T h e  m e t a b o l i c  e f f ec t  of  N A  w a s  l o w e r  
t h a n  in  t h e  f o r m e r  a m b i e n t  t e m p e r a t u r e  o r  3 6 %  in  w a r m -  
a n d  4 1 %  in c o l d - a c c l i m a t i z e d  l e m m i n g s .  

T h e  F i g u r e  a lso  s h o w s  t h e  e f f ec t  of  I n d e r a l .  A t  h i g h e r  
a m b i e n t  t e m p e r a t u r e  n e i t h e r  w a r m -  n o r  c o l d - a c c l i m a t i z e d  
a n i m a l s  were  a f f e c t e d .  H o w e v e r ,  in  w a r m - a c c l i m a t i z e d  
a n i m a l s  t h e  o x y g e n  c o n s u m p t i o n  w a s  s i g n i f i c a n t l y  l ower  
( P  < 0.01) a f t e r  a n  i n j e c t i o n  of  I n d e r a l  t h a n  in  t h e  co ld -  
a c c l i m a t i z e d  a n i m a l s .  A t  lower  a m b i e n t  t e m p e r a t u r e  t h e  
I n d e r a l  d e c r e a s e d  m e t a b o l i c  r a t e  in  co ld -  a n d  w a r m -  
a c c l i m a t i z e d  a n i m a l s  6 7 %  a n d  78~ r e s p e c t i v e l y .  A t  t h e  
s a m e  t i m e ,  b o d y  t e m p e r a t u r e s  were  d e c r e a s e d  f r o m  3 8 . 2 -  
37.1 ~ a n d  f r o m  38.0 36.7 ~ r e s p e c t i v e l y .  S h i v e r i n g  w a s  
seen ,  b u t  i t s  m a g n i t u d e  w a s  n o t  m e a s u r e d .  

T h e  b a s i c  v a l u e  for  F F A  c o n t e n t  in  t h e  b l o o d  of  co ld -  
a c c l i m a t i z e d  l e m m i n g s  w a s  369 • 10.9 l x g g / L  (S .E .~L)  
(N = 7) a n d  in w a r m - a c c l i m a t i z e d  l e m m i n g s  283 ~ 20.4 
IxEg/L (S .E.M.)  (N  = 8). T h e  d i f f e r e n c e  is s i g n i f i c a n t  a t  t h e  
leve l  of  P < 0.01. A f t e r  t h e  a p p l i c a t i o n  of  N A ,  t h e  F F A  
c o n t e n t  i n c r e a s e d  u p  t o  1 3 4 0 - k 6 1 . 1  F E g / L  (S .E .M.)  
( N -  8) a n d  to  1 0 9 6 ~ 7 6 . 3  b~Eg/L ( S . E M . )  ( N - -  8) in  
co ld -  a n d  w a r m - a c c l i m a t i z e d  l e m m i n g s ,  r e s p e c t i v e l y .  T h i s  
d i f f e r e n c e  is  n o t  s i g n i f i c a n t  

Co tzchtsiou. I n  t h e  r a t  a n d  t h e  g u i n e a - p i g  t h e r e  is a 
p o s i t i v e  c o r r e l a t i o n  b e t w e e n  t h e  c o l d - i n d u c e d  n o n -  
s h i v e r i n g  t h e r m o g e n e s i s  a n d  t h e  h e a t  p r o d u c t i o n  a f t e r  
t h e  i n j e c t i o n  of  N A  ~a,la, T h e  p r e s e n t  r e s u l t  is, h o w e v e r ,  
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Metabolic response of cold-acclimatized (0 ~ and warn>acclimatized 
(30 ~ lemmings measured at 5" and at 28 ~ (1) Open bars are the 
control wdues, {2) solid bars indicate metabolic rate after the 
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indicate metabolic rate after blocking non-shivering thermogenesis 
with Inderal as measured 20 rain after the application. Each bar 
gives the average of 7 8 measurements and standard deviations are 
indicated. 

in  c o n t r a s t  t o  t h o s e  o b s e r v a t i o n s .  I n  s p i t e  of  30 o d i f f e r e n c e  
in  a c c l i m a t i z a t i o n  t e m p e r a t u r e ,  t h e  h e a t  p r o d u c t i o n  a f t e r  
t h e  d o s e  of  N A  w a s  as  g r e a t  in  b o t h  a c c l i m a t i z i n g  g r o u p s  
b o t h  a t  2 8 ~  a n d  a t  5~ I t  m a y  be  t h a t  s t i l l  l o w e r  
a m b i e n t  t e m p e r a t u r e  w o u l d  h a v e  b e e n  n e e d e d  to  u n c o v e r  
a p o s s i b l e  d i f f e r e n c e  b e t w e e n  t h e s e  g r o u p s .  O n  t h e  o t h e r  
h a n d ,  t h i s  r e s u l t  r e s e m b l e s  t h o s e  o b t a i n e d  in  co ld -  a n d  
w a r m - a c c l i m a t i z e d  h e d g e h o g s  ~a a n d  in  h a m s t e r s  ~s. T h e  
s i m i l a r i t y  in t h e  m a g n i t u d e  o f  N A  m e d i a t e d  h e a t  p r o d u c -  
t i o n  w a s  c o n f i r m e d  w i t h  spec i f i c  n o n - s h i v e r i n g  t h e r m o -  
g e n e s i s  b l o c k i n g  a g e n t .  

T h e  F F A  c o n t e n t  in t h e  b l o o d  p l a s m a  is in  a g r e e m e n t  
w i t h  t h e  r e s u l t s  o b t a i n e d  in  t h e  co ld -  a n d  w a r m -  
a c c l i m a t i z e d  r a t s  b v  HANNON e t  al. 16. T h u s  t h e  r e s u l t  
o b t a i n e d  does  n o t  s u p p o r t  t h e  o b s e r v a t i o n s  t h a t  t h e  
e f f ec t  of  N A  is s e c o n d a r y  to  i t s  e f f ec t  o n  t h e  p l a s m a  F F A  
c o n t e n t .  A l t h o u g h  i t  w a s  n o t  s t u d i e d ,  t h e  t u r n - o v e r  r a t e  
of  l i p id s  m a y  b e  h i g h e r  in  c o l d - a c c l i m a t i z e d  a n i m M s .  I n  
c o n c l u s i o n ,  t h e  s i m i l a r i t y  in  t h e  m a g n i t u d e  of t h e  n o n -  
s h i v e r i n g  t h e r m o g e n e s i s  in  b o t h  a c c l i m a t i z e d  g r o u p s  s u g -  
g e s t s  t h a t  i t s  c o l d - i n d u c e d  e l e v a t i o n  is n o t  a g e n e r a l  
p h e n o m e n o n  in  c o l d - a c c l i m a t i z e d  m a m m a l s .  
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Electrophys io log ica l  Evidence for the Action of Light  on the Pineal  Gland in the Rat 

E n v i r o n m e n t a l  l i g h t i n g  e x e r t s  i m p o r t a n t  e f f ec t s  on  
p i t u i t a r y - g o n a d a l  f u n c t i o n s  w h i c h  a r e  in  p a r t  m e d i a t e d  b y  
t h e  p i n e a l  g l a n d ,  i.e. b y  t h e  m e t h o x v  i n d o l e s  s y n t h e s i z e d  
a n d  e l a b o r a t e d  b y  t h e  p i n e a l  ~. L i g h t  r e d u c e s  t h e  abili ty" 
of  t h e  r a t  p i n e a l  g l a n d  to s v n t h e t i z e  m e l a t o n i n ,  one  of  t i le  
m e t h o x y  i n d o l c s  1. T h i s  i n h i b i t o r y  e f f ec t  of  l i g h t  is m e d i a t e d  

v i a  a p a t h w a y  i n v o l v i n g  t h e  r e t i n a ,  t h e  i n fe r io r  a c c e s s o r y  
op t i c  t r a c t s  a n d  p o s t g a n g l i o n i c  s y m p a t h e t i c  f i be r s  f r o m  

R. J. ~VIJRTMAN, J. AXH.RO1) and D. E. KELL% The Pineal 
(Academic Press, New Vork 1068). 


