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Abstract. The animals were exposed to ionizing radiation (gamma-radiation “’Co) on the radiotherapeutic
equipment “Teragam” in a dose of 6 Gy and received phyto medicine Epb in a dose of 35 mg/kg orally within 14
days following the ionizing radiation exposure. Gamma-rays caused the increase of lipid peroxidation (LPO)
primary (CD-conjugated dienes) and secondary products’ (MDA-malonic dialdehyde) concentrations in spleen,
liver, thymus and adrenal glands. Treatment by phytomedicine Epb resulted in contents of conjugated dienes
decreased in 3.3 times in spleen, in 7.3 times in thymus, in 5.2 times in adrenal glands, in liver in 4.71 times, in
lymph nodes of small intestine it in 3.69 times. Malonic dialdehyde decreased in liver up to 6.2 and 3.78 times, in
spleen in 3.3 times, in thymus in 9.5 times, in liver in 6.21 times, in adrenal glands in 12.6 time, no changes in
lymph nodes of small intestine. Conclusions: The effect of Epb phytomedicine treatment of organisms exposed to
sublethal dozes of gamma-radiation results in the LPO primary and secondary products concentrations decrease in
spleen, liver, thymus and adrenal glands.
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Introduction diffraction analysis and ECD computational
Today, the explored flora of Kazakhstan calculations. Antibacterial activity and cytotoxicity of
accounts more than 6000 of plant species, out of all purified enantiomers were evaluated in vitro
which 150 are being utilized in current medical against Staphylococcus aureus and human skin
practice. For this reason, a great perspective belongs fibroblast cells, respectively [3].
to further chemical research of earlier found but not Populus balsamifera extracts completely
previously explored species, search of new sources of abrogated adipogenesis, severely limited -clonal
valuable biologically active bonds and synthesis of expansion of pre-adipocytes and generally
new biologically active derivants on the basis of plant maintained cells in an undifferentiated fibroblast-like
materials. One of the promising species which could morphology. Populus balsamifera extracts exerted
be used for the derivation of drugs and biologically antagonistic action against PPAR - y activity. It is
active mixtures is the poplar balsamic (Populus concluded that, through their actions on the
balsamifera), which contains up to 70 biologically adipocyte, these plant products may be useful for the
active substances of different classes of natural treatment of obesity and related metabolic diseases
bonds: poly-Phenols, adipose and organic acids, [4].
vitamins, trace substances, tannic materials, lignines The researchers obtained results confirm the
and essential oils. The new natural materials obtained potential of Populus balsamifera as a culturally
from a poplar balsamic have apparent advantage over adapted therapeutic approach for the care and
synthetic medical drugs currently applied in practice, treatment of obesity and diabetes among the Cree [5].
in terms of efficacy, safety and accessibility [1, 2]. The study of the rough-bark poplar oil and
By the group of scientists Simard et al.were drooping birch extracts impact on the antioxidant
investigated properties of the extracted of Populus system of the organism in case of acute hypoxia
balsamifera. A phytochemical investigation of an revealed positive effect of these solutions. The
ethanolic extract from Populus balsamifera L. buds undertaken research suggests the pronounced
resulted in the isolation and characterization of antioxidant and hepatoprotectoral properties of
twelve new flavan derivatives consisting of six pairs natural polyphenol compounds and also of the
of enantiomers. Structures of (+) and (-) - balsacones extracts of some vegetative organs of the studied
D-I were elucidated based on spectroscopic data (1D plants. Thus, the pronounced antioxidant activity of
and 2D NMR, MYS) and their absolute configurations polyphenol compounds contained in the rough-bark
were established using X-ray single crystal poplar oil and drooping birch extracts. The
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comparative analysis of antioxidant activity of rough-
bark poplar oil and drooping birch extracts using
different methods in vitro showed the existence of
correlation dependence between the AOA indicators
and content of certain flavonoids [6, 7].

For this reason it appears to be important to
undergo the “Topolin” medicine to a further study in
order to establish it’s pharmacological activity as
well as to explore the pharmaceuticals obtained from
this substance. The medical forms of drugs produced
on the basis of poplar buds (“Topolin”) have anti-
inflammatory, antimicrobial and injury-healing
effects, which was confirmed by clinical studies of
various patients affected by different diseases [8, 9].
On the basis of above stated the conclusion of
importance of continuous research of poplar balsamic
based drugs appears to be obvious. It might prove to
be useful to stimulate the broader implementation of
these medicines in clinical practice.

The present paper describes the influence of
phytomedicine Epb (“Topolin” substance) on the
metabolic processes (peroxide oxidation of lipids) in
immune competent organs and tissues of white rats
undergone to ionizing radiation.

The study of Peroxide lipids oxidation
(PLO) process is used as one of stability parameters
of organism’s changes and as a key mechanism for
understanding of adaptation reactions and of
pathogenesis of different diseases. It’s determined by
high biological activity of products which are formed
in the PLO reactions, in this relation lipids with high
contents of fat acids play important role. As known,
the increase of CD and MDA concentrations’
certifies the structural affection of biolipids in
cellular membranes of radiation  genesis.
Intensification of peroxides and free-radicals
substances formation together with impairment of
mechanisms of cellular defense may result in serious
structural violations and metabolic changes of cells.

The purpose of this experimental research is
to study the influence of phytomedicine Epb on
metabolic processes of white rats undergone to
ionizing radiation.

Material and methods

To investigate the lipid peroxidation of
laboratory animals (white rats) in three series of
experiments. The overall number of white mature rats
was equal to 45 with body mass varying from 220 to
250 grams. All rats were divided into 3 groups: I —
controls (n=15), I group — animals exposed to
radiation (n=15), III — animals exposed to radiation
and received supplementation of phytomedicine Epb
(n=15). The animals of the II and III series were
exposed to y-rays ®°Co in a Teragam vy-therapy
apparatus. Before the exposure, topometry and
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dosimetry of the rats was performed. To this end, the
object was placed on an isocentric therapeutic table
of Terasix X-ray simulator, which is similar to the
therapeutic table of the y-apparatus by its
construction and parameters. The images of irradiated
animals after displaying were directly input in the
planning system using network connection with the
computer by electronic tablet. Isodoses were
calculated using planning software Plan W-2000, and
the image with radiotherapy plan with technical
characteristics and planning radiation doses was
obtained. The animals were exposed to single whole-
body radiation in a dose of 6 Gy. During the
exposure, animals were placed in a specially
engineered cage made of organic glass with
individual compartments for each rat. In the II group
animals were examined 30 days after irradiation. The
animals of the III group received phytomedicine Epb
in a dose of 35 mg/kg orally within 14 days following
the ionizing radiation exposure. Experiments were
performed in accordance to the order of the Ministry
of Public Health of USSR (12.08.1977), Geneva
Conventions, and Declaration of Helsinki on
Animal’s Welfare. The study protocol was approved
by the Local Ethics Committee of the Semey State
Medical University, Semey, Kazakhstan with the
number of No2 dated September, 2013.

The levels of LPO, CD (conjugated dienes)
and MDA (malon dialdehyde) in thymus, spleen,
liver, lymph nodes of small intestine and adrenal
medulla were tested. Primary products of LPO
metabolism — CD (conjugated dienes) were formed
due to the migration of double bonds of
lipidacidacils, with 2 or 3 double bonds causing
changes in phospholipids’ membranes. Secondary
product of PLO’s metabolism is MDA which form in
the destruction of the hydroperoxides lipids and

phospholipids.
The obtained data were statistically
analyzed; the significance of differences was

estimated using Student’s ¢ test [10].

Results

The results of the phytomedicine Epb
influence on CD contents of exposed animals is
shown in table. As this table presents, in the II series
of experiment 30 days after irradiation by common
gamma-rays in the dose equal to 6 Gray, the reliable
increase of CD contents was observed, that was 2.75
times higher in liver, 1.37 times higher in lymph
nodes of small intestine, 2.5 times higher in thymus,
and 2.38 times higher in spleen (p<0.05) as compared
to control animals. The decrease of CD concentration
in adrenal medulla under the influence of ionizing
radiation was observed in 1.93 times (p<0.05) as
compared with the control group.
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Table 1. The influence of the Epb phytomedicine on DC and MDA of exposed rats

1 2 group 3 group
Body organs group B (exposed animals) (exposed+Epb
(control animals) n=15 _ : i
n=15 supplementation) n=15
DC, measurement unit — conditional units 1 ml

Liver 0.36+0.03 0.99+0.06 * 0.21+0.01 *0

Spleen 0.21+0.02 0.50+0.03 * 0.154+0.05 *0

Fpripn ek eal 0.35+0.03 0.48+0.04 * 0.13+0.03 0
intestine

Thymus 0.42+0.04 1.10+0.08 * 0.15+0.05 *0

Adrenal glands 1.20+0.10 0.58+0.04 * 0.11+0.036 *0

MDA, measurement unit — mole/mgr

Liver 1.44%0.13 2.36+0.09 * 0.38+0.02 0

Spleen 1.180.11 2.00£0.17 * 0.610.021 *0

Lproph sl skl | 0.051£0.004 0.060+0.005 0.063+0.006
intestine

Thymus 1.2540.11 2.10+£0.05 * 0.22+0.01 0

Adrenal glands 1.12+0.10 1.90+0.15 * 0.154+0.01 *0

to the 2 group of animals (p<0.05)

Note: * — statistically significant in relation to the 1 group of animals (p=<<0.05), 9— statistically significant in relation

Three series of experiments show us, that
under the influence of Epb phytomedicine the
contents of CD in exposed animals decreased in 3.3
times in spleen, in 7.3 times in thymus and in 5.2
times in adrenal glands (p<0.05). The CD
concentration in liver decreased in 4.71 times as
compared with the 2 group (p<0.05), while in lymph
nodes of small intestine it decreased in 3.69 times.

The data of experiment results by lowering
of primary product of Peroxide lipids oxidation
(PLO) in all investigated organs. As table 1 presents,
examination of MDA concentrations in liver, thymus,
spleen and lymph nodes of small intestine and
adrenal glands 30 days after exposure to common
gamma-rays in a dose of 6 Gray in the II series of this
experiment, show that the MDA amounts
significantly increased in thymus (from 1.25+0.11 to
2.11£0.05) and in spleen (from 1.18+0.11 to 2.0+0.17
(p<0.05). The MDA concentration in adrenal glands
of exposed rats as compared with unexposed animals
show increase to 55% and 67%, accordingly. The
increase of MDA concentration in liver was equal to
1.63 times. No changes were observed in lymph
nodes of small intestine.

In the 3 series of experiments at usage
phytomedicine Epb the concentration of MDA
decreased in liver up to 6.2 and 3.78 times as
compared to the 1 and 2 groups. The significant
decrease of MDA concentration also occurred in
spleen (in 3.3 times), in thymus (in 9.5 times), in
liver (in 6.21 times) and in adrenal glands (in 12.6
times) as compared with the 2 group. No changes
were present in lymph nodes of small intestine.

Finally, obtained research results show that
in case of exposure to common gamma-rays in a dose
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of 6 Gray, the concentrations of CD and MDA
increase in liver, thymus, spleen and adrenal glands.
Under the influence of Epb phytomedicine, the
primary and secondary products of peroxide lipids
metabolism decrease in spleen, liver, thymus and
adrenal glands of exposed organism. However, no
changes in MDA concentrations were observed in
lymph nodes of small intestine in animals exposed to
ionizing radiation and received Epb phytomedicine as
a supplementation. Our research work results prove
the fact of antioxidant properties of phytomedicine
Epb (“Topolin” substance) in case of organisms
exposed to ionizing irradiation.

Conclusion

1. The exposure to common sub-lethal
dozes of gamma-radiation causes the increase of PLO
primary and secondary products’ concentrations in
spleen, liver, thymus and adrenal glands.

2. The effect of Epb phytomedicine on the
LPO’s  primary and  secondary  products
concentrations decrease in spleen, liver, thymus and
adrenal glands of exposed organisms.
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