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Effec t  o f  N i c o t i n e  on  t h e  M o b i l i z a t i o n  of  Free  F a t t y  A c i d s  f r o m  A d i p o s e  T i s s u e  in  v i t r o  

I t  has  been es tabl ished in previous s tudies  1 t h a t  
tobacco smoking  in m a n  and  nicot ine admin i s t r a t i on  in 
the  dog are followed by  increased p lasma  concen t ra t ions  
of free f a t t y  acids (FFA).  I so topic  s tudies  2 have  shown 
t h a t  the  rise is due to  an a u g m e n t e d  influx of F F A  into  
the  circulation.  I t  also has  been  shown t h a t  the  increased 
s y m p a t h e t i c  and  ca techo lamine  ac t iv i ty  effected by  
nicot ine have  a basic role in the  F F A  response 3,4. The 
presen t  s t u d y  was u n d e r t a k e n  to  de te rmine  w h e t h e r  
nicot ine has any  di rect  ad ipokinet ic  effect  con t r ibu t ing  
to  the  release of FFA.  

Method o/ study. Spragne-Dawley  ra ts  were  killed b y  
decapi ta t ion ,  and ep id idymal  fa t  pads  were removed,  
sectioned,  and in t e rmixed  in to  por t ions  of app rox ima t e l y  
200 mg of tissue. The adipose t issue was incuba ted  for 
2 h a t  37 ~ in 5 ml  of Krebs -R inge r  b ica rbona te  buffer  
conta in ing  4% bovine  a lbumin.  Aliquots  of med ium were 
r emoved  before and  af ter  incuba t ion  for F F A  esti-  
ma t ion  ~. Addi t ions  to  t he  contro l  med ium consis ted of 
nicot ine alkaloid (1.0-8.0 bag) and  L-epinephrine (7.28 and  
14.56 b~g). 

To de te rmine  the  in vivo effect  of these  drugs on 
subsequen t  in vi t ro  release of FFA,  ra ts  were p r e t r ea t ed  
wi th  saline, nicot ine (0.2 mg/kg),  or L-epinephr ine  
(0.2 mg/kg),  admin i s t e red  i.p. 15 min before sacrifice. 
F a t  pad  dissect ion and  incuba t ion  was t h e n  done as 
described.  Sta t is t ica l  s ignificance of mean  differences of 
pai red observa t ions  was  de t e rmined  by  S t u d e n t ' s  t-test .  

Results. Table I shows the  effect  on F F A  release of 
adding  nicot ine  or ep inephr ine  to  the  ep id idymal  fa t  

Table I. Effect of nicotine and epinephrine on release of free fatty 
acids from rat adipose tissue in vitro 

Additions to incubation FFA released P 
Medium (btEq/g tissue) (compared 

to control) 

None 5.68 J= 0.72 

Nicotine 1 bag 5.87 =L 0.61 n.s; 
Nicotine 2 b~g 6.41 j= 0.58 n.s. 
Nicotine 4 txg 5.21 -L 0.46 n.s. 
Nicotine 6 bag 6.48 zt= 0.98 n.s. 
Nicotine 8 Dg 4.73 4- 0.67 n.s. 

Epinephrine 7.28[zg 9.45 i 0.88 ~0.05 
Epinephrine 14.56 [xg 10.73 4- 1.17 < 0.01 

8 animals were used in each experiment. 

Table II. Effect of pretreatment with nicotine and epinephrine on 
in vitro release of free fatty acids from rat adipose tissue 

Treatment before FFA released in vitro P 
sacrifice (IxEq/g tissue) (compared 

to control) 

Saline 5.71 :t= 0.56 
Nicotine 8.28 • 0.91 < 0.01 
Epinephrine 8.82 ~= 0.79 < 0.01 

7 animals in each experiment. 

pad  incubat ion.  Nicot ine  did not  s ignif icant ly  affect  
adipose t issue l ipolysis compared  to the  control .  W i t h  
epinephr ine  there  was an increase in release of F F A  of 
66% and  89%. 

W h e n  nicot ine and  ep inephr ine  were admin is te red  
before sacrifice, subsequen t  incuba t ion  of the  animals '  
fa t  pads  resul ted  in an increased F F A  release of 45% 
and 54%, respect ively ,  compared  to  ra ts  receiving saline 
(Table II).  

Discussion. The init ial  expe r imen t s  d e m o n s t r a t e d  t h a t  
nicotine,  in a wide range of concent ra t ions ,  had  no effect  
on ra t  adipose t issue l ipolysis dur ing  in vi t ro  incubat ion.  
VERDY 6, i n  in v i t ro  s tudies  w i th  h u m a n  adipose tissue, 
also found  t h a t  n icot ine  had  no d i rec t  l ipolyt ic  effect. 

W h e n  nicot ine was given before sacrifice, there  was a 
s ignif icant  increase in the  release of F F A  dur ing sub- 
sequen t  adipose t issue incubat ion,  comparab le  to t h a t  
which  followed ep inephr ine  p r e t r e a t m e n t .  This suggests  
t h a t  p r e t r e a t m e n t  w i t h  nicot ine resul ted  in ca techolamine  
release and  accumula t ion  in adipose tissue, s t imula t ing  
l ipolytic ac t iv i ty  dur ing  incubat ion.  

The f indings in th is  s t u d y  indicate  t h a t  nicot ine has 
no direct  l ipolytic ac t ion on r a t  adipose tissue, They  lend 
s u p p o r t  to  t h e  view t h a t  t he  mobi l iza t ion  of F F A  by  
nicot ine and tobacco  smoke is a resul t  of s y m p a t h o -  
adrena l  s t imula t ion  7. 

Zusammen/assung. In-v i t ro -Versuche  mi t  Fe t tgewebe  
yon 1Ratten zeigten keine d i rekte  Wi rkung  des Nikot ins  
auf die Fre i se tzung  n ich t  ve res t e r t e r  Fe t t s~uren .  W u r d e  
den Tieren Niko t in  verabre icht ,  bevor  sic ge t6 te t  wur-  
den, so konn te  nach  I n k u b a t i o n  des Fe t tgewebes  ein signi- 
f ikan te r  Anst ieg der  Lipolyse festgestel l t  werden.  Diese 
/3eobachtung s t f i tz t  die Auffassung,  dass  die Mobilisie- 
rung Ireier Fe t t sXuren  durch  Niko t in  fiber eine sym- 
pa thoadrena le  S t imul ie rung erfolgt. 
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