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Too little is known about the relationship between the metabolism of vitamin A and folic acid in the 
animal organism. The study of this problem is important for enabling the correct dosage of vitamins to 

be given in health and disease. 

In the present investigation the blood levels of folic and folinic acids were studied in monkeys with 

avitaminosis A. 

EXPERIMENTAL METHOD 

Experiments were carried out on 8 rhesus monkeys of both sexes aged 3.5 years and weighing 
2-3 kg. 

All the monkeys at first were kept on a balanced synthetic diet, after which they were transferred to 

a diet of the following composition: 76% polished rice, 6% corn oil, 15% casein purified from vitamins [5], 

3% salt mixture, and a mixture of vitamins [6]. 

The vitamin mixture was administered through a tube twice a week [3]. The daily dose of folic acid 
was 0. 5 rag. No vitamin Bi2 was administered. 

Experiments were carried out on three groups of monkeys. Group 1 consisted of three animals not 

receiving vitamin A, group 2 of three monkeys receiving vitamin A in a daily dose of 30 #g, and group 3 of 
two monkeys receiving 45 #g vitamin A daily. 

Observations were made before and during the 4 months after the animals had been transferred to the 

vitamin A deficient diet. The criteria of vitamin A deficiency were the content of vitamin A in the liver, 
changes in the cornea, and the general clinical condition. 

The vitamin A content in the liver was determined in punch biopsy material [2] and the concentrations 
of folic and folinic acids were determined in whole blood by a microbiological method based on stimulation 

of growth of Streptococcus faecalis R. and Pediococcus cerevisiae. The principal and maintenance media 

were prepared as described by Herbert [4]. The whole blood was treated by Toennies' method [7]. 

EXPERIMENTAL RESULTS 

A decrease in the vitamin A content in the liver was observed in the monkeys not receiving vitamin 

A and receiving vitamin A in a close of 30/~g. In the animals receiving 45 pg vitamin A, no decrease in the 
vitamin A content in the liver was observed (Table I). 

Clinical manifestations of vitamin A deficiency were observed in two monkeys of group 2, receiving 

30 #g vitamin A, and in all the monkeys of group 1, not receiving vitamin A. These manifestations took 

the form of clouding of the cornea, anorexia, loss of weight, and increased susceptibility to infection. 
Monkey No. 3 from group i, for example, developed a relapse of dysentery caused by Shigella flexneri, 

leading to death of the animal two months after the beginning of administration of the vitamin A deficient 

diet. The vitamin A content of the liver of this monkey was only 6.8 #g/g. Another monkey (No. I) of this 
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T A B L E  1. V i t a m i n  A Content  in L i v e r  of Monkeys  R e c e i v i n g  a Die t  w i thou t  the 
V i t a m i n  

0 >~ ~.~ �9 

~ ' ~  :~ 

1 0 

Vi t amin  con ten t  in l i v e r  
( lzg/g l i v e r )  

After After 
Back- 

e two fou r  
g round  months  months  

1 55.5 12.7 9.2 

2 34.0 12.3 11.8 

3 17.2 6.8 -- 

C l i n i c a l  s t a t e  of m o n k e y  a f t e r  fou r  
mon ths  

A d y n a m i e .  P o o r  a p p e t i t e ,  c louding  
of the c o r n e a  
The s a m e .  S e n s i t i v i t y  of  c o r n e a  
l o w e r e d  
D i a r r h e a ,  b l o o d - s t a i n e d  s t o o l s  
S e n s i t i v i t y  of c o r n e a  l o w e r e d  

2 30 1 33.0 20.1 19.7 P o l y n e u r i t i e  s y n d r o m e .  D i a r r h e a ,  
c loud ing  of the  c o r n e a  

2 30.9 26.0 23.0 Hea l thy  
3 39.2 23.6 21.0 P o l y n e u r i t i c  s y n d r o m e  

Clouding  of the c o r n e a  

Hea l thy  
Hea l thy  

T A B L E  2. B lood  C o n c e n t r a t i o n  of F o l i e  and  F o l i n i c  A c i d s  in Monkeys  Deve lop ing  
A v i t a m i n o s i s  A 

Blood  c o n c e n t r a t i o n  of fo l ie  and fo l in ic  a c i d s  (in m # / m l  

Group  of 
m o n k e y s  

Da i ly  
dose of 
v i t a m i n  

A (in/zg) 

30 

45 

Monkey  
No. 

1 
2 
3 
1 
2 
3 
1 
2 

Background* 

F o l i c  F o l i n i c  
a c i d  a c i d  

8.1 4.2 
10.0 4.6 
11.7 4.2 

7.5 5.7 
7.4 5,2 
4.7 2.5 
4.O 3.4 
3,7 3.2 

blood)  

A f t e r  two 
months  

F o l i o  F o l i n i e  
a c i d  a c i d  

4.0 2.0 
5.8 2.1 
6.2 1.8 
5.0 3.9 
7.0 4.8 
4.8 1.4 
3.4 2.0 
4.0 2.8 

A f t e r  t h r e e  
mon ths  

F o l i o  F o l i n i c  
a c i d  a c i d  

0.6 0.0 
1.6 0.3 

2.3 2.0 
2.3 2.6 
1.3 0.3 
4.8 2.6 
4.0 3.0 

A f t e r  four  
mon ths  

F o l i o  F o l i n i c  
a c i d  a c i d  

1.2 0.8 

1.9 1.5 
2.3 1.9 
1.5 0.8 
5.5 1.8 
5.7 4.2 

* Mean of two d e t e r m i n a t i o n s .  

s a m e  group  d ied  fou r  months  l a t e r  with s i g n s  of v i t a m i n  A d e f i c i e n c y  and a fa l l  in the v i t a m i n  A 

content  of the l i v e r  to  9.2 p g / g .  

I t  i s  c l e a r  f r o m  Tab le  2 tha t  a s  the m o n k e y s  not r e c e i v i n g  v i t a m i n  A d e v e l o p e d  a v i t a m i n o s i s  A ,  t h e i r  
b lood  l e v e l s  of fo l io  and ,  in p a r t i c u l a r ,  fo l in i e  a c i d  fe l l  s h a r p l y .  

In the m o n k e y s  r e c e i v i n g  30 #g  v i t a m i n  A d a i l y ,  a m a r k e d  fa l l  in the b lood  l e v e l s  of fo l io  and  fo l in io  
a c i d s  was  a l s o  o b s e r v e d ,  but  i t  was  not  so  s e v e r e  as  in the m o n k e y s  of group 1. 

In the m o n k e y s  of g roup  3, r e c e i v i n g  45 #g  v i t a m i n  A d a i l y ,  m a i n t a i n i n g  t hem in a n o r m a l  p h y s i o l o g i c a l  
condi t ion ,  no changes  w e r e  found in the fol io  and  fo l in i c  a c i d  c o n c e n t r a t i o n s .  
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The mechanism of the changes in the blood levels of folic and folinic acid in monkeys with vitamin A 
deficiency is not c lear .  These vi tamins,  however, a re  known to part icipate in regenerat ive p rocesses  in 
the body. In vitamin A deficiency regenerat ion of the epithelium covering various organs is considerably 
affected. Folic and folinic acids are  direct ly  related to regenerat ion of the intestinal epithelium [1]. 

In vitamin A deficiency the body evidently requires  large amounts of folic and folinic acids,  leading 
to exhaustion of their  r e se rves .  This was seen par t icu lar ly  c lear ly  in the monkeys with diarrhea,  
modifying the biosynthesis of folic and acid in the intestine and increas ing its elimination from the body. 

It follows from these observat ions that in vitamin A deficiency in monkeys conditions are  created in 
the body contributing to a reduction in the concentration of folic and folinic acids in the blood. 

1. 

2. 

3. 
4. 
5. 
6. 
7. 
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