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The investigations carried out by Koelsch, Fr. (8), Gontzea I. and assoc. 
(7), Levy M. (9), Tzvetkov L. (5), Boyadjiev VI. (1), Mitkova N., Kr. Ki- 
riakov and P. Kolikovski (3) and others prove that the proteins prevailing 
in the alimentary ration of individuals working in contact with lead, accounts 
for a delayed occurrence and a more favourable course of lead intoxication. 
The explicitness of these inferences leaves unsolved the question about the 
effect of the specific proteins’ composition, exerted upon the amino acid 
content in the blood and other organs during lead intoxication, and the po- 
sibility for regulating the changes ensuing by means of prophylactic diets, 
including proteins w ith an established qualitative content or various ami
no acids.

As a result of investigations on the issues stated above, our research 
team reached certain conclusions concerning the changes of cysteine, meth
ionine and glutamic acid in the blood and liver of animals, fed on proteins 
and fatty rations during experimental lead poisoning (2). In the w'orks 
referred to the regimen of feeding and intoxication of the experimental ani
mals is described in detail, as well as the method for quantitative chroma
tographic determination of amino acids after T. S. Pashina, Z. S. Chulkina 
and M. I. Tumena etc (4). Poisoning is produced wdth lead acetate per os, 
whereas the protein content of the rations — regulated with casein. The 
animals of the first group are fed on rations poor in proteins, and the second — 
on high protein content ratiors.

Results

In the present work the results are reported of studying the changes in 
the concentration of the amino acids histidine, arginine and valine. Sta
tistically elaborated after the method of analysis of dynamical changes and 
correlative relationships (Sepetliev, D.), they are summarized in table 1 and 
graphically illustrated in diagrams 1 through 6.

I. Changes in the blood.
Lead intoxication causes reduction of the histidine in the blood of the 

poisoned and control animals of the first ration group (Diagr. 1, Table 1). 
The decrease has an acute onset, displayed as early as the first days of into-
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xication. At the end of the first week, the concentration of histidine is almost
2.5 times lower than the initial one (1.9200 mg % — 0.7720 mg %ml). 
Next follows a stable, slow decrease in a rectilinear pattern and towards 
the 35th day from poisoning, the values are about 7.3 times lower than ini
tially.

The decrease of histidine in the blood is likewise noted in the control 
animals fed on the same ration. The changes are about two times lesser than

Diagr. 1. Histidine content in the Diagr. 2. Arginine in the blood
blood of rats: of rats

Ration I and II C —controls; P — poisoned Ration I and II. C — controls; P — poisoned

in the poisoned. They might be explained merely with the disturbance of 
the amino acid metabolism, due to the paucity of proteins in the ration. The 
latter changes are considerably intensified by the effect of lead (Diagr. 1).

The rich in proteins ration produces insignificant changes in the histi
dine content in the blood of controls (Diagr. 1, Table 1). This favourable 
effect is reflected in the dynamics of the changes observed under the in
fluence of the lead, the level of the latter being maintained constant up to 
the 7th day after poisoning. Thereafter, the concentration falls under the 
effect of progressively increased deposit of lead up to the 21st day. Sub
sequently an increasse is marked with a tendency towards normalization 
(Diagr. 1, Table 1). The final values of histidine in this group are twice as 
lower as the initial, whereas in the animals fed on poor in proteins rations, 
they are 7.3 times lower.

The arginine content displays deviations analogical to those of histidine. 
A decrease is established in the animals fed on a ration poor in proteins, 
which is marked in the poisoned animals.

The rich in proteins ration exerts an effect on the curve in the following 
fashion: the decrease noted up to the middle of the poisoning period is com
pensated and towards the completion of the experiment, the decrease of argi
nine in the animals fed on this particular ration is 2.5 times, and in those 
on poor in proteins ration 7.2 times higher as compared to the initial values. 
The changes noted in the controls fed on ration II are insignificant (Table 1, 
Diagr. 2).

The content of valine follows the same patterns described for histidine 
and arginine. It is decreased after the exponential curve, steeper for the 
poisoned animals on ration I. The difference in the changes depending on the 
type of feeding is obvious. The rats on ration I exhibit four times lower con
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centration of valine in the blood compared to those on ration II followir 
a 35-day-lorg poisoning period. The reduction in the control animals c 
ration II is insignificant, a fact confirming the positive effect of the ratic 
(table 1, Diagr. 3).

Summarizing the results related to the changes of the bood amino acic 
investigated, the following basic inference could be drawn:

Diagr. 3. Valine in the blood of 
rats:

Ration I and П. C — controls;/*—poisoned

m l  7. g r

rats:
Ration i and II. C — control; P — poisoned

The concentrations of amino acids — histidine, arginine and valine i 
the blood of the poisoned with lead acetate animals, are substantial! 
decreased, with those fed on poor in proteins ration displaying a stronge 
reduction.

II. Changes in the liver.
The histidine in the animals poisoned and fed on poor in proteins ration 

is much more reduced as compared to the reduction in animals on rich ra 
tion (Table 1, Diagr. 4). At completion of the experiment, its content is tei 
times lower in the animals on ration I and 1.05 times in those on ration II 
Regardless of the initial decrease observed in animals fed on rich in protein 
ration, a clearly manifested tendency towards an increase and normalizatioi 
is established after the 14th day. In the rats on poor protein ration, a con 
stantly low concentration about 1.0147 mg % — is retained within ; 
period of 21 days after the poisoning. This rectilinear tendency for a decreasi 
is likewise observed in the controls on ration I. The excess of proteins lead: 
to a slight increase of histidine in the liver of the control animals, a fac 
related to the already described tendency towards normalization of its con 
centration in the poisoned animals.

The liver arginine is similarly influenced by alimentation (Table 1 
Diagr. 5). In the control animals on poor protein ration it falls continuously, 
In those fed on a rich ration, a constant concentration is established following 
a minimal decrease.

The effect of lead intensifies the changes in the hepatic arginine (Table 
1, Diagr. 5). During the first week of the experiment the changes are insigni
ficant. About the 14th day a sharp decrease is observed in the animals of 
both groups. Subsequently, the arginine is decreased at a lower rate in the 
animals on ration I, and "towards the completion of the experiment, the va
lues are about 4.5 times smaller than originally. The favourable effect of 
the rich protein diet as regards maintenance of the level of amino acids is



5 Changes in the Content of Certain Amino adds in the Clood. . . 17

reflected by an increase of the arginine content after the 14th day, reaching 
towards the end of poisoning a level 1.04 fold lower than the initial, with 
a tendency to normalization.

The diet influences the content of hepatic valine. The control animals 
on rich protein ration retain a constant level with insignificant fluctuat
ions around the average value 8.4800 mg %. In those fed on deficiency of
proteins, the latter value is 4 times

d a y s

Diagr. 5. Arginine in the liver of 
rats.

Ration I and II. C — controls;
P — poisoned

rer than the original.

Diagr. 6. Valine in the liver of 
rats-

Ration I and II. C — controls; 
P poisoned

This background influences the changes in the concentrations of valine, 
brought about by the lead intoxication. As in the blood, the hepatic valine 
of the poisoned animals on ration I is decreased very acutely, in a steep 
rectilinear pattern with the final value — 0.2920 mg °0 — being about 
30 times lower than that of the autocontrols — 8.4800 mg %.

The animals fed on rich protein diet do not show an acutely pronounced 
decrease up to the 28th day of poisoning. Thereupon, the valine content is 
raised and the final value results two times smaller than that in the auto- 
control.

Discussion of the results

The summarized statistical analysis of the results plainly enough demon
strates that the changes established in the amino acids investigated are due 
to the exclusive effect of the lead, with a close correlative relationship 
existing between the value of alterations and the duration of poisoning. In 
support to this conclusion the values of t c p r, z, tj/ц and p for the histidine, 
arginine and valine in the blood and liver of the poisoned and control 
animals are illustrated in table 1.

The decreased content of the listed amino acids in the blood and liver 
of the animals on ration 1 is assumed as a consequence to protein and some 
alimentary amino acids deficiency in the diet, accounting for disturbances 
in the protein and amino acid metabolism. The insiginificant decrease of 
the histidine and valine in the blood and of the arginine in the blood and 
liver of the control animals on rich protein ration, is very likely due to 
the same cause, as the casein, responsible for the regulation of the protein 
component of the experimental ration, introduces mainly methionine.
2 Scripia scientifica medica
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The comparative assessment of the data related to the concentration c 
histidine, arginine and valine in the blood and liver of the control and teste 
animals underlines the more favourable effect of the rich protein ratio 
(Table 1, coeff„z“t and p for the respective amino acids). It is evident fror 
the table that the statistical reliability for the arginine with p=0.01 i 
not sufficient. Hence, the protective effect of the rich protein ration shoul< 
be verifie.d on rather more numerous groups of animals, and only after du 
consideration has been given to the opinion stated herein concerning th 
effect exerted by larger doses of lead.

The comparative assessment of the ,,Z“ coefficients for the hepatic ainim 
acids doubtlessly confirms the favourable influence of the rich protein ratioi 
(table 1). The drawing of a basic inference is justified to the effect tha 
the excess of the protein in the ration does not prevent affecting the amine 
acid balance in the blood and liver during the action of lead, but result: 
in inhibiting its effect to such an extent that ultimately a tendency is ob 
served towards increase to normalization of the level of amino acids (diagr 
1 —6). The critical reductions in the concentrations of all amino acids studiec 
in the blood and liver of the animals on ration II during the second and thin 
week of experiment, at a high level of the controls, is most probably due tc 
the rather large lead dose applied during the first week of the experimen 
(200 mg/kg Pb2*-). It may be that the finding established is consequent tc 
strong cumulative action. Accounting for the acute changes occurred, the 
dose for all the poisoned animals was subsequently reduced to 60 mg/kg Pb8+ 
thus producing a more clear-cut demonstration of the effect exerted by the 
ration.

Nevertheless, the data obtained indicate that the lead very severely 
disturbs the amino acid spectre of the animals on both rations, an evident 
correlation being present between the changes in the liver and blood. In 
the rats on ration I, the respective coefficients are: rhist=0.95, rarg=0.99, 
rvai =  0.75. With the rich protein ration, the coefficientris accordingly 0.98 
for histidine, 0.994 for arginine and 0.89 for valine.

The very interesting results obtained could not explain the mechanism 
of the changes occurring in the amino acid metabolism during lead poiso
ning against the background of the respective alimentary regimen, as this 
was not the objective of our present investigation. It is necessary to carry 
out experiments on the regulation of the level of the amino acid spectre, 
through inclusion in the diet ration of proteins with a determined content 
or pure amino acids. The solution of these questions will greatly contribute 
to the elucidation of the actual problems of protective professional nourish
ment of a substantial group of workers, occupied in the lead production.

Inferences
1. The experimental lead poisoning causes a considerable impairment of 

the metabolism of the amino acids histidine, arginine and valine, manife
sted through a lowering of their content in the blood and liver of experimen
tal animals. The greatest changes established are in the valine level.

2. The protein defficiency in the diet likewise leads to a reduced con
centration of amino acids in the blood and liver, bringing about an intensi
fication of the disorders in the poisoned animals.
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3. The rich protein ration does not interfere with the occurrence of chan- 
es in the amino acids studied during poisoning with lead acetate, but sub- 
tantially reduces the difference in their content between control and poi- 
aned animais.

4. The results obtained pose for solution new problems, related to the 
lucidation of the mechanism of impairment of the amino acid metabolism 
uring lead poisoning against the background of a determined dietary re- 
imen. Further experimentation is required on the regulation of the disorders 
bserved by inclusion in the diet of proteins with determined content or a 
omplex of pure amino acids.
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ИЗМЕНЕНИЯ В СОДЕРЖАНИИ HEKOTOPblX АМИНОКИСЛОТ В КРОВИ 
И ПЕЧЕНИ БЕЛИХ KPblC, НАХОДЯЩИХСЯ HA БЕЛКОВОМ РАЦИОНЕ, 

ПРИ ЗКСПЕРИМЕНТАЛЬНОМ ОТРАВЛЕНИИ СВИНЦОМ
II сообщение — гистидин, аргинин, валии

Вл. Бояджиев, Л. Халачева, В. Николова

Р Е .З Ю М Е

Токсическое действие свинца находится в связи с деструкцией клеточ- 
Hbix и тканевььх белков. Нарушения обмена белков можно успешно ре- 
гулировать путем предохранительншх пищевь1х рационов, составленньпх 
на основе точного знания изменений в аминокислотном составе крови и 
других органов, вшьшаемьпх отравлением. В зтом аспекте били нссле-
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довань! хроматографически по T. С. Пасхиной количествените измене 
аминокислот в крови и печени белих крие, получающих пищу, бед 
(3,70%) и богатую (34,67%) в отношении калории на счет жиров.

Зкспериментальное отравление свинцом внзьшает значительное 
рушение обмена аминокислот гистидин, аргинин и валин, вьфажающ' 
в понижении их содержания в крови и печени опьшшх животннх. 
доимок белка в пищевом рационе также приводит к уменьшению их i 
центраций, усиливая нарушения у отравляемнх животннх. Богатьш 
ками рацион не останавливает возникновения изменений в исследован 
аминокислотах при отравлении уксуснокисльш свинцом, но значите; 
уменьшает разницу в содержании их между контрольньши и отравляем 
животи Ь1МИ.


