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PROTEIN DEFICIENCY IN DIET ON THE GROWING ANIMALS
Muravleva L.Ye., Kulmagambetov I.R., Terekhin C.P., Klyuyev D.A.,
Koikov V.V., Abdrakhmanova Yu.E., Mursataeva A.M., Muratova A.Z.,
Utibaeva R.A.
Karaganda State Medical Academy
Karaganda, Republic of Kazakhstan
The purpose of the present research NDMH was influence on a condition of biochemical processes in blood
plasma of the growing animals receiving a diet with deficiency of protein. Effects of nonsymmetrical dimethylhydrazine at the protein deficiency in diet of the growing animals has been represented by superfluous
accumulation of the oxidized proteins and infringement of the structure-forming properties of blood plasma
in growing animals.

Our researches has shown, that the expressed infringements of an oxidative metabolism, increase of extracellular nucleic acids in blood and changes of the blood plasma
teziograms morphotypes are fixed at growing
animals for 30 days after unitary injection of
nonsymmetrical dimethylhydrazine (NDMH)
[1].
It is shown, that the alimentary factor
has essential influence on reactions of an organism of animals at NDMH injection [2-6].
NDMH influence on a condition of
biochemical processes in blood plasma of the
growing animals receiving a diet with deficiency of protein is not studied practically
that has served as the purpose of the present
research.
Research materials and methods
Experiment has been carried out on 60
white not purebred infant rats-weanling of
both sexes with initial weight of body 50 g,
divided into 3 groups (control, comparison
group and basic group). NDMH has been
unitary injected in a dose 5 mg/kg intraperitoneally to animals of the comparison group
and basic group. Experiment term lasts 30
days. Animals of control group and comparison group received the general vivarium diet
during all experiment. Animals of the basic
group has been kept on an isohigh-calorie
semisynthetic diet during 30 days.
The structure of an isohigh-calorie
semisynthetic diet was presented by protein
of gluten (8 %), deficient on methionine, lysine and threonine, lard (15 %), carbohy-

drates (68 %), a mineral component (4 %), a
vitamin mix (4 %), small wood sawdust (1
%). The carbohydrate component is presented by granulated sugar (10 %) and potato
starch (58 %). Mineral and vitamin components was made according to recommendations [7]. Animals received forage and water
without restrictions. The forage rests were
considered.
Animals has been deduced from experiment by a method of incomplete decapitation under an easy ether narcosis according
to the international recommendations [8].
Morphology of blood plasma has been
defined by a method wedge-shaped dehydrotation. A plasma drop has been placed on a
fat-free surface and dried up at a room temperature. The dry film-facies, reflecting intermolecular interactions in blood plasma,
was formed after water evaporation [9].
Degree of spontaneous and oxidation
metal-catalyzed protein oxidation (MCPO)
has been defined in blood plasma. The
method of an estimation of the protein
oxidative modification (POM) has been
based on reaction of interaction of oxidized
aminoacidic
residues
with
2,4dinitrophenylhydrazine with formation of
ketone dinitrophenylhydrazones (KDNPH)
and
aldehyde
dinitrophenylhydrazones
(ADNPH) of the basic and neutral character.
Protein oxidative modification has been
initiated by Phenton medium. Degree of
protein oxidative modification was expressed
in units of the optical density, related on 1 ml
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of plasma [10]. Results of biochemical
researches has been processed according to
the method of Mann-Whitney [11].
Results of research
The analysis of the blood plasma phascias morphotypes in infant rats-weanling of
the comparison group has revealed presence
of the following general trends: partial loss of
an intermediate zone, occurrence of chaotic
type of cracking and decrease of the concretion quantity. Similar changes of the phascias
morphotypes are markers of system changes
of the structure-forming properties of blood
plasma in growing animals for 30 days after
unitary NDMH injection [1].
Morphotypes of blood plasma in growing animals of the basic group are character-

ised by an infringement of the phascias formation zonality, loss of symmetry and equiradial cracking, formation of amorphous areas in the central zones of phascias, the general decrease of the concretion quantity and
occurrence of the concretion atypical forms.
However there are also differences in
morphotypes of the blood plasma teziograms
of females and males. Elements of three-zone
structure (fig. 1) remain in 60 % of the blood
plasma teziograms of females-weanling
whereas phascias formation zonality has not
been expressed, or was absent in 40 % of
teziograms. Generated concretions were
characterized by the small sizes.

Boundary zone
Intermediate zone

Central zone
Amorphous zone

Fig. 1. Teziograms of females-weanling at basic group

Boundary zone with large concretions
Central zone with amorphous regions

Intermediate zone with lipid inclusions

Fig. 2. Teziograms of males-weanling at basic group
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Large amorphous areas in the central
zone were observed in 20 % of blood plasma
teziograms of male. Accurate large concretions were fixed in 60 % of teziograms. We
has noted formation of the concretions with
different sizes (large and small - dot) and different configuration (round, extended, rodlike) within one phascia.
Similar changes of the phascias morphotypes are markers of not only system, but
also subsystem changes of the structureforming properties of blood plasma in growing animals of the basic group with deficiency of protein in a diet.
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Strengthening of the protein modification oxidation can serve as one of the possible causes of infringement of the blood
plasma phascias morphotypes in ratweanlings of basic group. Definition of of the
spontaneous POM catabolites has shown,
that at growing animals of the basic group
the contents of dinitrophenylhydrazones of
basic and neutral character authentically differed from those of the control.
We has revealed reliable increase in
the contents of dinitrophenylhydrazones of
basic and neutral character in blood plasma
of rats at the basic group in comparison with
those of animals of the 2nd group.

Table 1. Influence of NDMH unitary injection on indicators of spontaneous protein oxidative
modification in blood plasma of the growing animals, kept on a diet with deficiency of
protein, (M+m)
KDNPH
ADNPH
KDNPH
ADNPH
of basic
of neutral
of neutral
of basic characGroups of anicharacter,
Sample character, ref- character, refmals
ter, reference
reference
erence
erence
units/ml
units/ml
units/ml
units/ml
4,88±0,51
5,22±0,45
2,75±0,49
0,439±0,054
(n=9)
Control
(n=5)
4,82±0,63
5,18±0,54
2,65±0,54
0,434±0,061
(n=4)
4,96±0,37
5,27±0,39
2,87±0,46
0,445±0,052
Comparison
group (NDMH
unitary injection)

(n=30)
(n=15)
(n=15)

Basic group
(NDMH unitary
injection
+proteindeficient diet)

(n=20)
(n=10)

7,16±0,73 *

8,01±0,71 *

5,91±0,64 *

0,974±0,088 *

6,95±0,70 *

7,84±0,71 *

5,73±0,62 *

0,961±0,093 *

7,38±0,70 *

8,18±0,69 *

6,09±0,62 *

0,987±0,083 *

8,99±0,31 *#

9,86±0,38 *#

7,50±0,35 *#

1,383±0,054 *#

9,04±0,33 *#

9,91±0,41 *#

7,47±0,35 *#

1,381±0,059 *#

8,96±0,31 *# 9,81±0,36 *# 7,53±0,37 *# 1,383±0,056 *#
(n=10)
Notes: * - reliability of indicators in relation to the control ( <0,01);
# - reliability of distinctions of the basic group in relation to comparison group ( <0,01)

We has revealed the increase of the
blood plasma protein sensitivity in animals of
the experimental group to action of prooxidizers is revealed. It is documented by reliable increase of the contents of metal-

catalyzed POM catabolites. Level of catabolites formed at addition of Phenton medium
not only reliably exceeded those of the control, but also of comparison groups.
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Table 2. Influence of NDMH unitary injection on indicators of metal-catalyzed protein
oxidative modification in blood plasma of the growing animals, kept on a diet with deficiency
of protein, (M+m)
ADNPH
KDNPH
ADNPH
KDNPH
of basic char- of basic charof neutral
of neutral
Groups of aniacter, referacter, referSample character, ref- character, refmals
ence
ence
erence
erence
units/ml
units/ml
units/ml
units/ml
9,25±1,69
10,57±1,74
4,79±0,79
0,999±0,150
(n=9)
Control
(n=5)
9,12±1,75
10,58±2,15
4,82±0,76
0,984±0,158
(n=4)
9,42±1,87
10,55±1,41
4,75±0,94
1,017±0,162
1,929±0,109
17,65±0,77 * 18,77±0,74 *
8,47±0,53 *
*
(n=30)
Comparison
1,909±0,121
group (NDMH
17,43±0,73 * 18,60±0,78 *
8,42±0,49 *
*
(n=15)
unitary injection)
1,950±0,095
17,87±0,77 * 18,93±0,68 *
8,53±0,58 *
*
(n=15)
2,435±0,319
19,48±0,62 *# 20,22±0,74 *# 10,97±0,87 *#
Basic group
*#
(n=20)
(NDMH unitary
2,370±0,360
injection
19,30±0,57 *# 20,01±0,54 *# 10,77±0,77 *#
(n=10)
*#
+protein2,500±0,277
deficient diet)
19,67±0,65 *# 20,44±0,87 *# 11,18±0,95 *#
(n=10)
*#
Notes: * - reliability of indicators in relation to the control ( <0,01);
# - reliability of distinctions of the basic group in relation to comparison group ( <0,01)

Prooxidant effect of NDMH is the reasons of superfluous accumulation of the oxidized proteins in blood plasma of growing
animals [1]; oxidative stress is also developed owing to deficiency of protein in a diet
[12]. It determines infringement of the structure-forming properties of blood plasma in
growing animals. Thus, deficiency of protein
in a diet of growing animals appreciably aggravates detrimal effect of NDMH.
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