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Vitamin B15 in s tarving rabbi ts  inhibits the development of ketonemia and hypercho les te remia  
and also r e s t o r e s  depressed hexokinase activity. 

Recently pangamic acid has been used on an increas ing scale in clinical pract ice  for the t rea tment  of 
hypoxic states,  dis turbances of lipid metabol ism, a the rosc le ros i s ,  and coronary  insufficiency [1,3, 8, 14, 15]. 
The therapeutic effect of pangamic acid is based onthe accumulation of h igh-energy compounds through act i-  
vation of the aerobic conversion of carbohydrates ,  and also on stimulation of the oxidation of fatty acids 
[5, 6, 9,11, 15-17]. 

The disturbance of lipid and carbohydrate  metabol ism in s tarvat ion appeared to be a convenient model 
for the further  elucidation of the mechanism of action of pangamic acid. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were car r ied  out on male rabbits weighing 2500 g. The 20 rabbits  of ser ies  I were di- 
vided into two groups with 10 animals in each group. The animals of both groups were completely s tarved,  
receiving only water ,  for two periods of 7 days each, separated by an interval of 15 days. The animals of 
group 1 were the control,  while those of group 2 received vitamin B15 in isotonic NaCI solution (by subcuta- 
neous injections of 20 mg daily throughout the experiment) .  Before and after  starvation, total choles terol  
in the rabbi t s '  blood was determined by Bloor ' s  method, ~-lipoproteins by the method of Burstein and 
Samaille [10] in the modification of Klimov et al. [4], lipid phosphorus by the Fiske-Subbarow method [13] 
in Braunshtein 's  modification [2], glucose by the anthrone method, and ketone bodies by Behre ' s  method [7]. 

In the experiments  of ser ies  II the animals were divided into four groups, with five in each group: 
group 1 was the control  (intact animals),  the rabbits  of group 2 were starved for 5 days,  those of group 3 

TABLE 1, Changes in Indices of Lipid and Carbohydrate  Metabol- 
ism in Starving Rabbits Receiving Pangamie Acid (M :~ m 

= _  

No.of Total Lipoid B - lipo- Glucose choles- phos- proteins NEFA Ketone 
Group of atonal s terol (rag%) bodies animals phorus (rag %) (~eq/ml) 

] [(rag %) (m~ ~ (mg ~/~) 

Intact 30 
Starving / 10 

Starving and rej 
cetving vita- / 
rain B1s / 10 

/ 

44• 
148--+13,4 
P<0,001 

55,5• I 
P<0,001 

3,1• 253~ 12,6 
5,0_+0,5 1656+__63 
P<O,O01 p<0,001 

4,3+0,5 [483,5__.14 
P<0,1 I P<0,1 
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0,2+..!0,09 188• 
0,25+__0,0i 172~6 

P<O,1 P<O,05 

190~I0 0,33~0,026p<0,02 P<O,I 

0,32• 
0,8+0,086 
P<0,00I 

0,38• 
P<O,O01 
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TABLE 2. Changes in Hexokinase Activi ty in Homo-  
genates  of Gas t rocnemins  Muscle of Starving Rabbi ts  
Receiv ing  Vitamin Bls 

Group of animals 
'Statisti- 

l 
alindex 

Hexokinase activity 
(pmoles NADP" Hi) 

100 mg gram fresh 
protein weight 

Intact I M+rn.n. 0,5___0,065 0,31___0,025 
d 

I 

Starving for 5 days Al_+rn 0,34___0,019 O, 18• 18 
5 s 

<0,02 <0,01 

Starving for 10 days M+m 0,24• 0,13• 
5 5 

<0,001 <0,001 

starving for 10 days, adminis- 
tration of vitamin Bzs on 5 of 
them 

M• 0,46• 
5 

<0,I 

0,33• 
5 

<0,1 

Note. P compared  with no rma l .  

for  10 days ,  and those of group 4 a lso  for 10 days ,  but during the las t  5 days of s ta rva t ion  they rece ived  in- 
ject ions of v i tamin  Bts in a dose of 20 mg  daily.  

At the end of the e x p e r i m e n t  hexokinase  act ivi ty  was invest igated in a homogenate  of the gas t rocnemius  
musc le  [12]. 

E X P E R I M E N T A L  R E S U L T S  

During r epea t ed  s ta rva t ion  for  7 days an i nc rea se  in the total  cho les te ro l ,  lipoid phosphorus ,  and fl- 
l ipoprote ins  and a dec r ea s e  in the concentra t ion of glucose were  obse rved  in the blood s e rum.  Other ev i -  
dence of d is turbance  of ca rbohydra te  and lipid me tabo l i sm was given by an inc rease  in the blood concent ra -  
tion of ketone bodies (Table 1). 

Injection of v i tamin  B15 into the s ta rv ing  rabbi t s  improved  the indices of lipid me tabo l i sm and r e s t o r e d  
the no rma l  blood level  of ketone bodies.  This  evidently indicates  r e s to ra t i on  of the no rma l  ca rbohydra te  
me tabo l i sm.  

The r e su l t s  of the expe r imen t s  of s e r i e s  II a re  given in Table 2. They show that s ta rva t ion  for 5 days 
lowered the hexokinase  act ivi ty  by 1.4 t imes .  

Starvat ion for 10 days reduced  this act ivi ty  st i l l  m o r e .  Adminis t ra t ion  of v i tamin  B15 to the an imals  
s t a rv ing  for  10 days r e s t o r e d  n o r m a l  hexokinase act ivi ty .  

The dec r ea s e  in hexokinase act ivi ty  during s t a r v a t i o n  may  re f l ec t  the secondary  development  of insu-  
la r  insuff iciency.  The r e s u l t s  indicate that act ivat ion of the hexokinase reac t ion  by pangamic  acid may  be 
one way of e l iminat ing  the d i s tu rbances  of lipid m e t a b o l i s m  c h a r a c t e r i s t i c  of s ta rva t ion .  
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