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Abstract
This paper describes the results of studies on the effect of lipo-peroxidation stress on sperm count in the male population aged from18 to 49 years conducted by the research team of Karaganda State Medical University on the territory
of the environmentally disadvantaged areas of the Republic of Kazakhstan—village Shalkar of Aktobe region. A clinical
examination was carried out on 225 men who have taken the test of ejaculate for macroscopic and microscopic examination. The test was divided into three age groups: 18-29, 30-39, 40-49 years. It was revealed that the accumulation
of secondary products led to lipo-peroxidation stress in the sperm found in men of all age groups living in the areas of
Aktobe region.
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Introduction
The Aral Sea crisis is one of the biggest environmental disasters of
the planet. Intensive desertification, sustained irreversible degradation
of the environment, and worsening living conditions have caused
an increased incidence of new socioeconomic and environmental
situations that require legislative solutions and legal regulation of social
protection of the population living in ecologically unfavorable areas [1].
It is known from literature that the environmental problems of
the Aktobe region are very serious, because in addition to the effects
on the body of the dust and salt aerosols of the Aral Sea region, there
are various production-related factors, such as oil pollution; presence
of chromium, bromine, and heavy metals; and the combustion of
associated gases being transferred by winds over large distances from
the source of contamination, in this area [1-3].
In this regard, we believe that in the Aktobe region there are
insufficiently addressed environmental problems, sanitary and hygiene
issues, public health problems, and others. As we know the totality of
these factors leads to increased harmful effects on the human body,
which in the long run may contribute to the development various
diseases [2,3].
The aim of this research was to study the condition of the products
and lipo-peroxide cascade of antioxidant protection in the sperm of
men living in the Aktobe region.

Materials and Methods
Research conducted as part of scientific project “An integrated
approach to management of health of the population of the Aral Sea
region,” included the examination of male population aged 18-49 years
living in Shalkar village of Aktobe region. During the study 225 men
were divided into different age groups (seventy-five men in the age group
18-29 years, seventy-five men aged 30-39 years, and seventy-five men
aged 40-49). The criteria of inclusion were time of human habitation
in the Aral Sea area being not less than five years and employment in
occupations with the hazard level of no more than two class. All men of
the study area underwent clinical examination to detect the symptoms
of reproductive disorders and laboratory research was conducted to
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determining the level of malondialdehyde (MDA) in the semen [4], the
level of glutathione peroxidase (GPO) in the semen [5], as well as the
level of middle molecules peptides (MMP) in the semen [6]. Statistical
analysis was performed using the package STATISTICA 6.0 (Stat-Soft,
2001) and the program BIOSTATISTICA 4.03 [7].

Results and Discussion
It should be noted that reproductive disorders in the male
population village Shalkar of Aktobe region in the majority of cases
were presented to reduced fertility and fertilizing capacity of sperm.
Taking into account the above stated, we felt it appropriate to
determine the level of secondary products of lipo-peroxidation stress.
Mean MDA (M 6 m): group of 18 to 29 – 1.84 6 0.14; in the group of
30 to 39 – 1.97 6 0.17; in the group of 40 to 49 – 2.72 6 0 17.
Mean GPO (M 6 m): group of 18 to 29 – 2.12 6 0.12; in the group
of 30 to 39 – 1.85 6 0.11; in the group of 40 to 49 – 1.66 6 0.10.
Weight average molecule include universal factor toxicity, as
decomposition products of proteins that act as secondary endotoxins,
causing breakdown of various physiological processes. Endotoxemia is
accompanied by an increase in the concentration of MMP and can serve
as an indicator of the degree of development of pathology. It is known
that the accumulation of middle molecules have a negative impact on
the body, as they accumulate on the membranes, leading to disruption
of transport through the membrane, damage to the protein molecules,
and activation of enzymes of antioxidant protection due to what is
developing endogenous intoxication, leading to the development of
various pathological processes the level of the reproductive system.
The mean value of the MMP (M 6 m): group of 18 to 29 –
1.01 6 0.06; in the group of 30 to 39 – 1.57 6 0.12; in the group of
40 to 49 – 0.83 6 0.10.
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Analysis of the contents of middle molecules in the sperm of men
of all age groups living in village Shalkar showed a significant change in
the content of middle-mass molecules, which indicates a high level of
endogenous intoxication in the cells and is associated with changes in
ecological trouble of the region.
The study of lipo-peroxidation stress in sperm count in the male
population aged 18-49 years in the ecologically unfavorable Aral Sea
region of the village of Shalkar of Aktobe region revealed:
1. Significant accumulation of MDA in the semen found in men of
all age groups and living in areas of Aktobe region.
2. Inhibition of GPO activity is observed in the surveyed persons
living in Shalkar, consistent results between the two studies
(MDA and GPO in the semen of men in the region); this is due
to the depletion of the antioxidant protection, and this change
is due the weakening of compensatory possibilities of cells.
3. The accumulated average molecular peptides in the sperm,
which is caused by the increased formation of excessive
amounts of metabolites within the cell.
4. These changes may be related to environmental conditions of
the region and the effect of dust and salt aerosols in the Aral Sea
region.

our data, increased free-radical formation and development of lipoperoxidation stress in sperm in men showed unidirectional change.
In our opinion, a violation free radical cells leads to disruption of
cell-cell contacts, membrane integrity, and cell signaling. In our
opinion, a violation of free radicals lead to a change of the processes
of spermatogenesis and on the stages of formation spermogonia,
spermatocytes, and spermatids, as evidenced by the results of study of
spermatogenesis in men living in the studied region of Kazakhstan.
References
1. Ablazim A (2004) Ecological and hygienic assessment of environmental
objects disaster zone Aral Sea region. Problems of social medicine and health
management. Almaty 33: 80-84.
2. Abdreeva HW (2005) Health of the population living in the area of environmental
pre-crisis state. Health Kazakhstan 4: 17-19.
3. Kultanov B (2015) Assessing the level of medium-weight molecules in the
semen of men of reproductive age in the area of environmental crisis of Aral
Sea region. 40th FEBS CONGRESS The Biochemical Basis of Life, P10-028,
Berlin, Germany, July 4-9, 2015.
4. Korobeinikova IN (1989) Methods for determination of malondialdehyde in
plasma. Lab Bus 7: 8.
5. Kovalevsky AN, Nifantiev OE (1990) Comments on the screening method of
determining the molecular weight of the average. Lab Bus 10: 35-39.

Conclusion

6. Vlasov SN, Shabunina EI, Pereslegina IA (1990) The activity of glutathione
enzymes in chronic liver diseases in children. Lab Bus 8: 19-22.

Contamination of the environment under the influence of
various chemical and physical factors leading to the development of
environmentally related diseases, which are manifested in the form
of clinical, immunological, and pathophysiological biochemical
changes, adverse environmental factors negatively affect the health of
the population living in the study regions of Kazakhstan [8]. Based on

7. Leonov VP, Lang TA, Sesik M (2011) How to Describe the Statistics in Medicine.
Guidelines for authors, editors, reviewers. Practical Medicine, translation from
English. Moscow, p. 478.
8. Ivleva LP, Derbush SN, Kokzhalova BZ, Salimbayev BM (2010) Healthy Nation –
state strategy. Ecology of industrial region and the health of the population.
Materials of scientific-practical. conf., Dedicated to the 70th anniversary of
academician RK Kulkybaeva G.A. – Karaganda, 2010, pp. 65-67.

Submit your next manuscript and get the following
advantages
Special features:

Citation: Kultanov B, Bublik G, Kubaev A, Dosmagambetova R (2015)
Evaluation of Lipo-peroxidation Stress on Sperm of Men Living in Ecologically
Disadvantaged Areas of Aral Sea Region. Biol Med (Aligarh) 7(5): BM-139-15,
2 pages.

Biol Med (Aligarh)
ISSN: 0974-8369 BLM, an open access journal

•
•
•
•
•

30 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at Scopus, EBSCO, ProQuest, Gale Cengage, and Google Scholar etc
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: submissions@biolmedonline.com

Volume 7 • Issue 5 • BM-139-15

