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The rational use of vitamins in nutrition as well as in

therapy presupposes the knowledge of the biochemical mechanian

of their functioning as biocatalysts of metabolism. The effect

of vitamins, in particular that of vitamin C, on the metabol-

ism of the central nervous system in connection with the func-

tional state of the latter has been studied rather insuffici-

ently. Nevertheless, vitamin deficiency reveals itself in a

number of general symptoms of disturbances in the functional

state of the brain.

As a number of investigations by E.A.Vladimirova and others

have shown, ammonia is one of the biochemical factors which

are closely connected with the functional state of the brain.

Previous experiments carried out by E.Martinson and I.Fetisenko

on an isolated liver established the stimulating effect of

ascorbic acid on urea synthesis, i.e. on the detoxication of

ammonia in the liver (1937). Later on it was confirmed by us

(1955) in conditions of the accumulation of ammonia in the

organism in drug-induced sleep which brought about a disturbance

of urea synthesis.

In the present report we have studied the effect of vita-

min C on the process of binding ammonia locally in the brain

itself.

Our experiments showed that when the solution of ammonium

chloride was subcutaneously administered to guinea-pigs along

with ascorbic acid, the ammonia concentration in the brain

increased to a considerably smaller extent than after adminis-

tering ammonium chloride alone (Fig.l).
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At the same time the

rise of the ammonia level

in the blood was markedly

lower in the case of admi-

nistering ammonia to an

animal along with ascorbic

acid. This, however, does

not only result from the

stimulation of urea synthe-

sis in the liver. It was

simultaneously accompanied

by a rise of the glutamine

content in the blood. Ob-

viously, ascorbic acid in-

tensifies the binding of

ammonia in the organs in the form of glutamine, which enters

the blood (Fig.2 Indeed, our analyses showed that in a num-

ber of cases there proceeded a marked increase in the values

of free glutamine in the brain, but not in all the

(Fig.3

However, in all the cases we observed a significant increa

in the binding of ammonia by the brain proteins in the form

of protein-bound, amide nitrogen (Fig.4 Apparently vitamin C

stimulates the amidation of the proteins in the brain. This

is confirmed by a decrease in the amide nitrogen bound in the

brain proteins of the guinea-pigs, which had been suffering

from vitamin C deficiency caused by scorbutic diet (Fig.s).

g//c/77//7 С

Fig.l. Changes in ammonia
content in the brain after

administration of ammonium

chloride alone and along

with vitamin С.
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Fig. 2. Changes in ammonia and glutamine content in the

blood after administration of ammonium chloride alone

and along with vitamin C.

4%(7

Fig.3. Changes in glutamine
content in the brain after

administration of ammonium

chloride alone and along
with vitamin C.

Fig. 4. Changes in protein-
bound amide nitrogen content
in the brain after administra
tion of ammonium chloride alo
ne and along with vitamin C.
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Fig. 6. Disturbance of

amidation of brain pro-
teins by scorbutus after

administration of ammo-

nlum chloride.

The disturbance of the

amidation of the brain pro-

teins in vitamin C dificien-

cy became more marked in ex-

periments when ammonium chlo-

ride solution was administered

to both healthy and scorbu-

tic guinea-pigs. In the last

case the degree of amidation

is considerably lower,which

is shown by the amount of

protein-bound amide nitrogen

(Fig.6

And lastly, the stimula-

ting effect of ascorbic acid

on the binding of ammonia by

the brain proteins revealed

itself still more convincing-

ly when we compared the in-

tensity of the amidation of

the proteins in the admini-

stration of ammonium chloride

to healthy guinea-pigs and to

scorbutic guinea-pigs of

which some received no vita-

min C and the others were gi-

ven vitamin C (Fig.7 We

Fig.s. Protein-bound amide

nitrogen in the brain of

healthy and scorbutic

guinea-pigs.
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could clearly observe that

the degree of the amidation

of the brain proteins

lower in the scorbutic

guinea-pigs compared with

the healthy ones, but in

case ammonia was administe-

red to the scorbutic ani-

mals along with vitamin C,

the process of amidation

was intensified and even

exceeded the degree of ami-

dation of the healthy ani-

mals.

It may be concluded that vitamin C activated the binding

of ammonia by the brain proteins in the form of protein-bound

amide nitrogen. In its dimensions, this binding is very consi-

derable. This fact may account for the lack of increase in the

free glutamine content in a number of our experiments. But

this form of binding essentially differs in its biochemical

and physiological importance from the binding of ammonia in

the freely mobile micromolecular form of urea and glutamine.

Fig. 7. Changes in amidation of

brain proteins by healthy and

scorbutic guinea-pigs after ad*

ministration of ammonium chlo-

ride alone and along with vita

min C.

In the laat two cases binding leads only to the removal of am-

monia aa a toxic substance. In the case of the amidation of

the macromolecular proteins structurally fixed in the cells

there proceeds, in addition, a change in their physico-chemi-

cal state. The binding by ammonia of free carboxylic groups



of the proteins in the amide form reduces the total number of

its free negative electric charges, but this, as was shown by

our previous reports (E.Martinson, L.Tähepõld), involves a

change in the macroatructure of the proteins in the brain.

This must be accompanied by a change in their biochemical

properties which, in its turn, must be reflected in brain me-

tabolism and, hence, also in its functional state.

This makes vitamin C indicated in clinical practice not

only as a means of intensifying the processes of the detoxi-

cation of ammonia (e.g. in liver diseases), but also gives

reasonable foundation for the study of the effect of ascorbic

acid in the pathology of the central nervous system on the

macromolecular level.

Tl

10300 00551873 5


	C&atr Btocßemtstry
	Chapter
	Chapter
	g//c/77//7 С Fig.l. Changes in ammonia content in the brain after administration of ammonium chloride alone and along with vitamin С.
	Untitled С б* Fig. 2. Changes in ammonia and glutamine content in the blood after administration of ammonium chloride alone and along with vitamin C.
	4%(7 Fig. 3. Changes in glutamine content in the brain after administration of ammonium chloride alone and along with vitamin C. Fig. 4. Changes in proteinbound amide nitrogen content in the brain after administra tion of ammonium chloride alo ne and along with vitamin C.
	Fig.s. Protein-bound amide nitrogen in the brain of healthy and scorbutic guinea-pigs.
	Untitled
	Untitled Fig. 7. Changes in amidation of brain proteins by healthy and scorbutic guinea-pigs after ad* ministration of ammonium chloride alone and along with vita min C.
	the macromolecular proteins structurally fixed in the cells there proceeds, in addition, a change in their physico-chemi- cal state. The binding by ammonia of free carboxylic groups


	Illustrations
	g//c/77//7 С Fig.l. Changes in ammonia content in the brain after administration of ammonium chloride alone and along with vitamin С.
	Untitled С б* Fig. 2. Changes in ammonia and glutamine content in the blood after administration of ammonium chloride alone and along with vitamin C.
	4%(7 Fig. 3. Changes in glutamine content in the brain after administration of ammonium chloride alone and along with vitamin C. Fig. 4. Changes in proteinbound amide nitrogen content in the brain after administra tion of ammonium chloride alo ne and along with vitamin C.
	Fig.s. Protein-bound amide nitrogen in the brain of healthy and scorbutic guinea-pigs.
	Untitled
	Untitled Fig. 7. Changes in amidation of brain proteins by healthy and scorbutic guinea-pigs after ad* ministration of ammonium chloride alone and along with vita min C.

	Tables
	the macromolecular proteins structurally fixed in the cells there proceeds, in addition, a change in their physico-chemi- cal state. The binding by ammonia of free carboxylic groups


