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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 mg. No vitamin B;y 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 contfent in the liver was observed in the monkeys not receiving vitamin
A and receiving vitamin A in a dose of 30 yg. Inthe animals receiving 45 pg vitamin A,no decrease in the
vitamin A content in the liver was observed (Table 1).

Clinical manifestations of vitamin A deficiency were observed in two monkeys of group 2, receiving
30 ug 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 1, 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 ug/g. Another monkey (No. 1) of this
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TABLE 1. Vitamin A Content in Liver of Monkeys Receiving a Diet without the

Vitamin
BE 5 [Vitamin content in liver
E z live
o ‘é’i o (pe/g liver) Clinical state of monkey after four
Fd-v-l ()]
= L =8 % Back— After |After months
535 i2an| o two four
£ g S5 = ground
G E|A> months|months
1 0 55.5 12.7 9.2 Adynamic. Poor appetite, clouding

of the cornea

2 34.0 12.3 | 11.8 The same. Sensitivity of cornea
lowered

3 17.2 6.8 - Diarrhea, blood-stained stools
Sensitivity of cornea lowered

2 30 1 33.0 20.1 | 19.7 Polyneuritic syndrome. Diarrhea,
clouding of the cornea

2 30.9 26.0 | 23.0 Healthy

3 39.2 23.6 | 21.0 Polyneuritic syndrome

Clouding of the cornea

3 145 | 1 | 58.2 | 46.3 | 71.0 | Healthy
2 | 49.6 | 50.8 | 53.5 | Healthy

TABLE 2. Blood Concentration of Folic and Folinic Acids in Monkeys Developing
Avitaminosis A

Blood concentration of folic and folinic acids (in my /ml
Daily blood)
Group of | dose of | Monkey ‘ ,
monkeys| vitamin No. Backgroun P Afte? two After three After four
A (inpg) ‘ months months months
Tolic Folinic|Folic |Folinic|Folic | Folinic|Folic [Folinic
acid acid acid | acid acid | acid [acid | acid
1 0 1 8.1 4.2 4.0 2.0 0.6 0.0 - -~
2 10.0 4.6 5.8 2.1 1.6 0.3 1.2 0.8
3 11.7 4.2 6.2 1.8 - - - -
2 30 1 7.5 5.7 5.0 3.9 2.3 2.0 1.9 1.5
2 7.4 5.2 7.0 4.8 2.3 2.6 2.3 1.9
3 4.7 2.5 4.8 1.4 1.3 0.3 1.5 0.8
3 45 1 4.0 3.4 3.4 2.0 4.8 2.6 5.5 1.8
2 3.7 3.2 4.0 2.8 4.0 3.0 5.7 4,2

*Mean of two determinations.

same group died four months later with signs of vitamin A deficiency and a fall in the vitamin A
content of the liver to 9.2 ug/g.

It is clear from Table 2 that as the monkeys not receiving vitamin A developed avitaminosis A, their
blood levels of folic and, in particular, folinic acid fell sharply.

In the monkeys receiving 30 pg vitamin A daily, a marked fall in the blood levels of folic and folinic
acids was also observed, but it was not so severe as in the monkeys of group 1.

In the monkeys of group 3, receiving 45 ug vitamin A daily, maintaining them in a normal physiological
condition, no changes were found in the folic and folinic acid concentrations.
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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 clear. These vitamins, however, are known to participate in regenerative processes in
the body. In vitamin A deficiency regeneration of the epithelium covering various organs is considerably
affected. Folic and folinic acids are directly related to regeneration 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 reserves. This was seen particularly clearly in the monkeys with diarrhea,
modifying the biosynthesis of folic and acid in the intestine and increasing its elimination from the body.

It follows from these observations 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.
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