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A scheme of adminis t ra t ion  of nicotinic acid by mouth is suggested in o rde r  to prevent  any 
inc rease  in the free fatty acid concentrat ion in the s e r u m  a f t e r  intravenous injection of 
hepar in  or  t r i iodothyronine,  prolonged s tarvat ion,  and thyroid feeding. 
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The pathogenic role of an inc rease  in the supply of f ree  fatty acids (FFA) for  oxidative t i s sue  m e t a b -  
o l i sm in many d i seases  has been act ively d iscussed  in the l i t e ra ture  [2, 3, 14-17]. Meanwhile the inc rease  
in the blood FFA level  might  be purely  an assoc ia ted  feature  and not a fac tor  concerned with the pathogenesis  
of the pr inc ipa l  manifes ta t ions  of these s ta tes .  The exper imen ta l  s imulat ion of these d i seases  under  con-  
ditions in which a r i se  in the blood FFA level  is p reven ted  would obviously make a m a j o r  contribution t o -  
ward the solution of this p rob lem.  

Among exis t ing metabol ic  blocking agents of l ipolysis  in adipose t i s sue  considerable  attention has 
recent ly  been paid to nicotinic acid, the mechan i sm of action of which is not yet complete ly  unders tood [1, 
5, 8, 10, 13]. However,  the e s sen t i a l  fact is that nicotinic acid, both in animals  and in man,  prevents  the 
inc rease  in the blood FFA level  no rma l ly  obse rved  in ce r ta in  acute hormonal  d is turbances  [4, 6, 12]usually 
accompanied by act ivat ion of l ipolysis in adipose t i s sue .  

A method of using nicotinic acid to prevent  the inc rease  in the FFA concentrat ion in the s e rum in 
cer ta in  acute and chronic  conditions in rabbi ts  is descr ibed  below. 

Exper iments  were  c a r r i e d  out on male  chinchilla rabbi ts  weighing 2.5-3.2 kg. Consider ing the i m -  
por tance  of the feeding p r o g r a m  during determinat ion of the blood FFA level ,  the expe r imen t s  were  c a r r i e d  
out in accordance  with the following scheme.  The animals  rece ived  food (the o rd inary  diet of the animal  
house) twice a day: at 9-10 a .m.  and 5-6 p .m.  During the in tervals  the feeding bowls were  removed  f rom 
the cages .  Water  was given ad lib. Blood for  analys is  was taken f rom the marg ina l  vein of the e a r  in the 
morning  before feeding. Nicotinic acid was given by mouth twice a day before feeding in a dose of 0.5 g 
pe r  animal ,  in gelatin capsules .  

The lipolytic effect  of intravenous injection of 700 i .u . /kg  hepar in  (1 h a f t e r  injection), 150 #g /kg  of 
3 ,5 ,3 ' -L- t r i iodo thyron ine  (3 and 5 h a f t e r  adminis trat ion) ,  and also of prolonged s ta rva t ion  (8-10 days) and 
admin i s t r a t ionof thy ro id  ex t rac t  for  12-14 days was tes ted  in animals  rece iv ing  and not rece iv ing  nicotinic 
acid [2]. 

In these expe r imen t s  the s e r u m  FFA concentrat ion of the fast ing rabbi ts ,  de te rmined  by Duncombe 's  
method [11], averaged  0.383 * 0.09 # e q / m l  (n=45). In the exper imen t s  with hepar in  and t r i iodothyronine 
these substances  were injected int ravenously  2 h a f t e r  the morning dose of nicotinic acid. The animals  
were  fed a f t e r  the end of the exper imen t s .  
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TABLE 1. Dynamics of FFA Concentration (in peq/ml) in Serum 
of Rabbits during Starvation Accompanied by Nicotinic Acid Admin- 
is t rat ion (M • m) 

Experimental 
conditions 

Without nicotinic 
acid 

Preceded (for 
3 days) and 
accompanied by 
administration of 
nicotinic acid 

Before 
starvation 

0,355~0,04 (6) 

3,371-----0,04(I 1) 

After beginning of starvation 

4 days 

0,500--0,05 (5) 
P<O,05 

0,208+0,008 (6 
P>0,05 

o days 

0s (5) 
P<0,05 

0,165--~0,02 (5) 
P<O,05 

i o days 

0,639--0,I (5) 
P<O,05 

0,112+0,04 (4) 
P<O,05 

Notes. 1) Here and in Table 2 number  of animals given in 
parentheses ;  2) P is the cr i ter ion of significance of differences 
between initial values and those af ter  the beginning of t rea tment .  

TABLE 2. Dynamics of FFA Concentration (in #eq/ml)  during 
Thyrotoxicosis  Accompanied by Nicotinic Acid Administrat ion 
(M + m) 

Before admin- 
Experimental istration of 
conditions thyroid 

extract 

Without nicotinic 
acid 

Preceded (for 
3 days) and 
accompanied by 
admimstration of 

�9 nicotinic acid 

0.300-----0,02 (30 

0,371*-0,04 (1 

After beginning of administration of thyroid extract 

2-4-day 

0,452:t:0,04 (32) 
O,05<P<O,I 

0,810--+0,04 (6) 
P>O,1 

5 - 9. day 

0 , 6 0 0 - - - + 0 , 0 7  (10) 
P<O,OI 

0,448-----0,05 (8) 
P>O,I 

io--14- day. 

0,610--0,05 (30) 
P<0,01 

0,276~0,06 (7) 
P>0,1 

% 
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Fig. 1. Action of nicotinic acid 
on effects of intravenous injection 
of heparin and tr i iodothyronine:  
I) 1 h af ter  injection of hepartn; 
II) the same, af ter  p re l iminary  
(for 1 day) administrat ion of 
nicotinic acid; III) the same after  
p re l iminary  (for 3 days) admin-  
is t rat ion of nicotinic acid (in the 
morning no nicotinic acid was given 
before the heparin); IV, V) 3 and 5 h 
respect ively  af ter  injection of t r i -  
iodothyronine; VI, VII) the same,  
af ter  p re l iminary  (for 3 days) ad- 
minis t ra t ion of nicotinic acid. In- 
itial level of se rum FFA concen-  
t rat ion taken as 100%. Number of 
animals in each experiment  given in 
parentheses .  Values given are M =~ m (%). 

The information given in Fig. 1 shows that 1 h af ter  injec-  
tion of heparin into the control  animals the i r  serum FFA had 
r isen by more than 150% (P < 0.001). If the nicotinic acid was 
given 3 t imes (twice on the day before the experiment,  and the 
last t ime 2 h before injection of heparin) before the injection of 
heparin no prevention of lipolysis could be found. If, however, 
the animals received nicotinic acid for 3 days (twice a day) before 
the experiment ,  a subsequent injection of heparin caused no in- 
c rease  in the serum FFA regard less  of whether they had received 
nicotinic acid in the morning on the day of the experiment  or  not 
(P > 0.6). These resul ts  indicate that, f i rs t ,  the lipolytic effect 
of heparin can be blocked only by a sufficiently prolonged preced-  
ing saturation with nicotinic acid and, second, that this blocklasts  
at least 16-18 h, 

Similar  resul ts  were obtained in experiments  in which a 
single injection of tr i iodothyronine was given. Whereas in the 
control  animals the serum FFA level 3 and 5 h af ter  injection of 
the hormone was about 300%higher than initially (P <0.001), if 
nicotinic acid was ~ v e n  for 3 days beforehand, the serum FFA 
level af ter  injection of the hormone was actually a little below its 
initial value. 

The resul ts  of the administrat ion of nicotinic acid in chronic 
exper iments  are evidently of the greates t  interest .  

Starvation and experimental  thyrotoxicosis  were chosen as 
models of states charac te r ized  by a high serum FFA level. On 
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the basis  of the data given above the an imals  began a long period of s ta rva t ion  or  of thyroid  adminis t ra t ion  
3 days a f t e r  the beginning of rece iv ing  nicotinic acid. The rabbi ts  continued to r ece ive  nicotinic acid through-  
out the exper iment .  

The r e su l t s  given in Table 1 show that  t he  s e rum FFA concentrat ion in the fast ing animals  at all  t imes  
of the investigation was higher  than init ially.  Meanwhile s tarvat ion,  accompanied by nicotinic acid admin-  
i s t ra t ion,  did not  cause any increase  in the s e rum FFA level .  At all  t imes  of the investigation the c o r r e -  
sponding valves  were  actual ly lower than initially. 

The above p r o g r a m  of nicotinic acid adminis t ra t ion  also prevented  the s e rum FFA level  f rom r is ing  
in rabbi ts  with thyro toxieos i s  (Table 2). Whereas  in an imals  rece iv ing  thyroid ex t rac t  the s e rum FFA con-  
centra t ion at cer ta in  t imes  of the exper iment  was twice as high as initially, in none of the rabbi ts  rece iv ing  
p r e c i s e l y  the s ame  dose of thyroid ex t rac t  in conjunction with nicotinic acid was there  any significant in- 
c r ea se  in the s e rum FFA concentrat ion.  

Adminis t ra t ion  of nicotinic acid by the suggested scheme thus provides  a method of s imulat ing cer ta in  
pathological  s ta tes  f rom which one symptom (elevation of the s e rum FFA level),  r ega rded  by some worke r s  
[9, 14, 15] as playing a causat ive role in the genesis  of o ther  manifes ta t ions ,  is e l iminated.  In other  words ,  
the use of nicotinic acid can prove an effect ive method of studying the role of FFA in the pa th .genes i s  of 
cer ta in  d i seases .  

In conclusion it must  be stated that,  according to the w r i t e r s '  observa t ions ,  prolonged adminis t ra t ion  
of nicotinic acid by mouth does not change the s e r u m  FFA concentrat ion,  by cont ras t  with the effect  of a 
single intravenous injection of the compound [7, 8]. 
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