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Guinea-Pig  Adipose Tissue  Responsiveness  to Catecholamines  

W e  were  p r o m p t e d  to  d e t e r m i n e  w h e t h e r  gu inea -p ig  
e p i d i d y m a l  f a t  p a d s  would  r e s p o n d  to  t h e  l ipo ly t ic  effects  
of se lected c a t e c h o l a m i n e s  u n d e r  ou r  cond i t i ons  of t e s t  in  
v i ew  of t h e  o b s e r v a t i o n s  of RODMAN I a n d  of RUDMAN 
a n d  SHANK 2 t h a t  t h i s  t i s sue  was  insens i t ive  to  e p i n e p h r i n e  
a n d  to  n o r e p i n e p h r i n e .  

Methods. T h e  p r o c e d u r e  w as  t h a t  desc r ibed  ear l ie r  for  
r a t s  ~,4 u s ing  f ine ly  m i n c e d  gu inea -p ig  f a t  p a d s  e x c e p t  t h a t  
t h e  i n c u b a t i o n s  were  c o n t i n u e d  ove r  a 3 h pe r iod  in p lace  
of t h e  11/~ h p e r i o d  of t h e  r a t  t es t .  Sam p l e s  for  g lycerol  
d e t e r m i n a t i o n s  were acco rd ing ly  t a k e n  a t  11/~ a n d  3 h in  
p lace  of t h e  ~/2 a n d  1 h s a m p l i n g s  of t h e  p r o c e d u r e  de-  
sc r ibed  earl ier .  

Results and discussion. T h e  l ipo ly t ic  ac t iv i t i e s  of some  
se lec ted  c a t e c h o l a m i n e s  on  t h e  bas is  of 4 or  5 mul t ip l e -  
level  pa i r ed  t e s t s  a re  s u m m a r i z e d  g raph ica l l y  in  t h e  
F igure .  The  re l a t ive  ac t iv i t i e s  were  d e t e r m i n e d  b y  leas t  
squa re s  ca l cu l a t i on  on  t h e  bas i s  of t h e  i n d i v i d u a l l y  de te r -  
m i n e d  values .  

The  re l a t ive  ac t iv i t i e s  a re  s h o w n  in  t h e  T a b l e  to  be  
close to  t hose  f o u n d  for r a t  e p i d i d y m a l  t i ssue  u n d e r  our  
cond i t i ons  of tes t .  G u i n e a - p i g  t issue,  however ,  is less 
r e spons ive  in  t h a t  a 3 h i n c u b a t i o n  pe r iod  was  used  for  
t he se  d e t e r m i n a t i o n s  in  p lace  of t h e  1 h pe r iod  of t he  r a t  tes t .  

W h i l e  t he se  s tud ies  were  in progress  r e p o r t s  a p p e a r e d  ~,~ 
showing  t h a t  gu inea -p ig  ad ipose  t i s sue  r e s p o n d s  l ipoly-  
t i ca l ly  to  e p i n e p h r i n e  a n d  to  n o r e p i n e p h r i n e  in  accord  
w i t h  t h e  f ind ings  g iven  above .  Thus ,  i t  is poss ib le  t h a t  
t h e  r educed  respons iveness  of gu inea -p ig  ad ipose  t i s sue  
m a y  h a v e  mis led  RUDMAN et  al. x,~ since, u n d e r  t h e i r  
c o n d i t i o n s  of tes t ,  t i ssue  slices in  a n  a l b u m i n - f r e e  me-  
d i u m  could  n o t  el ici t  t h e  pos i t ive  ef fec t  t h e y  h a d  n o t e d  
w i t h  r a t  a n d  h a m s t e r  ad ipose  t i s sue  slices. W e  are  less 
inc l ined  to  be l ieve  t h a t  t h e  d i f ference  in  r e su l t s  c a n  b e  
asc r ibed  to  t h e  t i ssue  p r e p a r a t i o n s  used,  t h a t  is, minces  
or  slices. 

These  f ind ings  w i t h  gu inea -p ig  t i ssue  l end  a d d i t i o n a l  
s u p p o r t  to  t h e  sugges t ion  m a d e  ear l ier  7,8 t h a t  t h e  ad ren -  
ergic r e c e p t o r  for  ad ipose  t i ssue  co r re sponds  in respons ive-  
ness  to  t h e  ca rd iac  r ecep to r s  b u t  differs  f rom t h e  r ecep to r s  
for  va sodep re s s ion  a n d  for d i l a t i on  of gu inea -p ig  b r o n -  
c h i d e s .  T h u s  i t  m a y  be  seen f rom the  compa r i sons  of t h e  
Table ,  whi le  t h e  conco rdance  for t he  l ipolyt ic  respons ive-  
ness  for  gu inea -p ig  a n d  for  r a t  ad ipose  t i s sues  is good 
(r = 0.98, l og : log  compar i son) ,  t h a t  for  gu inea -p ig  ad ipose  
t i s sue  a n d  gu inea -p ig  b ronch io les  is c lear ly  d i f f e ren t  
(r = 0.02, l og : log  compar i son) .  

o 

Nrd 3.78 NE 10 

N2 

° 3s 

lO-S 

I N~'~Ise 00J 

i0-7 i0-~ 10-~ i0-7 lO-~ lO-S i0-I 10-7 i0-~ lO-S 
[Calech01amine] fMJ 

llJ :¢ i0 -3 

Guinea-pig adipose tissue lipolytic responsiveness to L-nord- 
efrine (Nrd), DL-N-methyl-~-methyl-norepinephrine (MNrd), 
DL-isoetharine (Ise), L-isoproterenol (Iso), epinephrine (Epi) 
and to DL-N-t-butyl-norepinephrine in comparison with that 
to L-norepinephrine in multiple-level tests. The points are 
based on 4 or 5 paired tests. 

Relative responsiveness of guinea-pig fat pads, rat  fat pads and 
guinea-pig bronehiotes to cateeholamines 

Cateeholamines Lipotytic activity Guinea-pig 
broncho- 

Guinea-pig Rat • dilator 
activity b 

L-Isoproterenol 14.05 11.7 1000 
(bitartrate • 2H20 ) 

L-Norepinephrine 1.0 1.0 3 
(bitartrate • H,O) 

Epinephrine (bitartrate) 0.34 0.72 230 

L-Nordefrine (mueate) 3.76 1.67 7 

DL-N-Methyl-~-methyl- 0.35 0.53 120 
norepinephrine (HC1) 

DL-N-t -Butyl-norepinephrine 1.02 1.04 1075 
(acetate) 

DL-Isoetharlne (HCI) 0.007 0.051 115 

Data of ARNOLD and ~¢[cAuLIFF 4, b data of LANDS et al. a. 

Zusammen[assung. E s  w u r d e  fes tges te l l t ,  dass  Meer-  
s c h w e i n c h e n - F e t t g e w e b e  au f  C a t e c h o l a m i n e  wen ige r  rea-  
g ie r te  als R a t t e n g e w e b e .  W a r  die I n k u b a t i o n  z e r k l e i n e r t e n  
Gewebes  m i t  A m i n e n  langfr is t ig ,  so ze ig te  das  Meer-  
s e h w e i n c h e n - F e t t g e w e b e  eine l ipo ly t i sche  A k t i v i t ~ t .  

A. ARNOLD a n d  J .  P.  McAuLIFF 

Sterling-Winthrop Research Institute, RensseIaer, 
(New York 12144, USA), 73 November 1967. 

t D. RUDMAN, J. Lipid Res. 4, 119 (1963). 
D. RUD~AN and P. W. SHAUK, Endocrinology 7g, 565 (1966). 

3 M. CERNOHORSKY, J. CEFELIK, D. LINcovA and M. WENKE, 
J. Pharm. Pharmac. 18, 188 (1966). 

4 A. ARNOLD and J. P. McAuLIFF, ]3ioehem. Pharmac., in press. 
E. ZAKARIA and E. SHAFRIR, Proe. Soc. exp. Biol. Med. 124, 1265 
(1967). 
R, IHAIER, L. MAITRE and M. STAR]IELIN, Biochem. Pharmac. 10, 
597 (1967). 

7 A. ARNOLD, J. P. McAuLIFF, I q', P. LUDUENA, T. G. BROWN JR. 
and A. M. LANDS, Fedu Proc. Fedn Am. Socs exp. Biol. 25, 500 
(1966). 

s A. M. LANDS, A. ARNOLD, J. P. McAuLIFF, F. P. LUDtmNA and 
T. G. BROWN JR., Nature 2/4, 597 (1967). 


