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Abstract: Environment pollution is a wide-researching problem and it is likely to influence the health of 
human populations is great. And environmental health is that aspects of public health that is concerned with 
those forms of life substances, forces and conditions in the surroundings of man that may exert an influence 
on man’s health and well-being. A number of natural and anthropogenic activities and may cause adverse 
effects on human health and the environment. Increased combustion of fossil fuels in the last century 
is responsible for the progressive change in the atmospheric composition. Air pollution has both acute 
and chronic effects on human health, affecting a number of different systems and organs. It ranges from 
minor upper respiratory irritation to chronic effects on human disease, lung cancer, and acute respiratory 
infections in children and chronic bronchitis in adults. The effects of environmental factors on student’s 
health and its mechanisms are briefly discussed.
The climatic – geographic conditions of the environmental living habitat is one of the most influential 
reasons that has always affected and produced physiological changes in our body. Because of this, it gives 
a chance to determine the change in organisms in time, and give us enough time to organize the appropriate 
prophylactic events in advance.
In our work, the data which had been measured during laboratory research was statistical analyzed the 
methods were used in our study, and assessment of the value of the measured data, we paid much more 
attention to assess correctly the changes because of various climatic – geographical reasons effects to 
students body. In order to determine the functional status of the students’ organisms, we used special 
pilot tested, and got the effective positive comment on its using. In this study we put significant effort 
to determine the physiological variations (disorders) to the students’ which from the different regions of 
the republic of Kazakhstan and their adaptation process in immune system because of various climatic – 
geographical changes in their life.
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Introduction

The environment affects our health in a variety 
of ways. The interactions between human health and 
the environment has been extensively studied and en-
vironmental risks have been proven to significantly 
impact human health, either directly by exposing 
people to harmful agents, or indirectly, by disrupt-
ing life-sustaining ecosystems [1]. Climate change 
is also posing risks to human population health and 
well-being and thus is emerging as a serious concern 
worldwide [2-5].

Although a number of physical activities (vol-
canoes, fire, etc.) may release different pollutions 

in the environment, anthropogenic activities are 
the major cause of environmental air pollution. Air 
pollutants, such as carbon monoxide (CO), sulfur 
dioxide (SO2), nitrogen oxides (NOX), volatile or-
ganic compounds (VOCS), ozone (O3), heavy met-
als, and respirable particulate matter (PM2.5 and 
PM10), differ in their chemical composition, re-
action properties, emission, time of disintegration 
and ability to diffuse in long or short distances. 
Hazardous chemicals can escape to the environ-
ment by accident, but a number of air pollutants 
are released from industrial facilities and other ac-
tivities and may cause adverse effects on human 
health and the environment. As far as humans are 
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concerned an air pollutant may cause or contrib-
ute to an increase in mortality or serious illness 
or may pose a present or potential hazard to hu-
man health. The determination of whether or not 
a substance poses a health risk to humans is based 
on clinical, epidemiological, and/or animal studies 
which demonstrate that exposure to a substance is 
associated with health effects. Contact with unsafe 
drinking or bathing water can impose serious risks 
(both acute and delayed) to human health [6; 7].

The main change in the atmospheric composition 
is primarily due to the combustion of fossil fuels, 
used for the generation of energy and transportation. 
Variant air pollutants have been reported, differing 
in their chemical composition, reaction properties, 
emission, persistence in the environment, ability to 
be transported in long or short distances and their 
eventual impacts on human and/or animal health. 
However, they share some similarities and they can 
be grouped to four categories: 1. Gaseous pollutants 
(e.g. SO2, NOX, CO, ozone, Volatile Organic Com-
pounds). 2. Persistent organic pollutants (e.g. diox-
ins). 3. Heavy metals (e.g. lead mercury). 4. Particu-
late Matter [8-11].

Sporadic air pollution events, like the historic 
London fog in 1952 and a number of short and 
long term epidemiological studies investigated the 
effects of air quality changes on human health. A 
constant finding is that air pollutants contribute to 
increased mortality and hospital admissions [12]. 
The different composition of air pollutants, the dose 
and time of exposure and the fact that humans are 
usually exposed to pollutant mixtures than to single 
substances, can lead to diverse impacts on human 
health. Human health effects can range from nausea 
and difficulty in breathing or skin irritation, to can-
cer. They also include birth defects, serious devel-
opmental delays in children, and reduced activity of 
the immune system, leading to a number of diseases. 
Moreover, there exist several susceptibility factors 
such as age, nutritional status and predisposing con-
ditions. Health effects can be distinguished to acute, 
chronic not including cancer and cancerous. Epi-
demiological and animal model data indicate that 
primarily affected systems are the cardiovascular 
and the respiratory system. However, the function 
of several other organs can be also influenced [13-
16]. Environmental degradation poses a significant 
threat to human health worldwide. Harmful conse-
quences of this degradation to human health are al-
ready being felt and could grow significantly worse 
over the next 50 years [17].

 Materials and methods

Objects of study: the objects of study were de-
termined by the methods which we had accepted. Ac-
cording to decision, 35 young students (female) who 
not had pathological abnormalities were examined. 
They divided into three groups; first group the local 
students who live in Almaty city, and this group was 
consists of 13 girls who were 18 – 21 years old, 49 – 
65 kg in weight, 149 – 168 cm tall. Second group the 
students who are from the south part of the republic 
of the Kazakhstan, and consists of 10 girls who were 
18 – 20 years old, 51 – 66 kg in weight, 161 – 169 cm 
tall. And the third group the students who are from 
the west part of the republic of Kazakhstan, and con-
sists of 12 girls who were 18 – 22 years old, 55 – 70 
kg in weight, 162 – 170 cm tall. Overall 35 students 
and all of them were girls. The height of the objects 
of this research was ranges from 149 to 170 cm; the 
age was ranges from 18 to 22 years old; the weight 
was between 49 and 70 kg. The object of study was 
examined before and after the physical workload, be-
tween 14:00 and 17:00, in autumn (October to No-
vember). They were estimated to make a prediction 
to their cardiovascular system status.

Methods of study: the objects of study were uni-
versity students in Almaty, and they were kept nor-
mal mode of labor and rest. The research was carried 
out at Keremet Medical Center in Al-Farabi Kazakh 
National University; indoor temperature was 22 -25 
C° and it was 20 – 29 C° in the environment (out-
side of room) of the Almaty city. Possible reserve of 
human blood indices which were dependent on time 
of year before and after the physical workload was 
added to their own research work.

The complex study of students started with reg-
ister their health status, general self-feelings, ages 
and weights. Anthropometric indices were measured 
with medical scale and height meter, height (H, cm): 
students stand on the platform with your back against 
the wall and your feet together. Stand up as straight 
as possible with your heels, back, shoulders, and 
head all touching the wall. Tuck in your chin and 
look straight ahead. Body weight (M, kg): students 
stand in the middle of the scale, error is ±50 g. blood 
pressure was measured with Korotkoff method using 
stethoscope and tonometer, systolic blood pressure 
is the pressure on the arteries as the heart contracts 
and pumps blood, the diastolic blood pressure is the 
pressure on the arteries when the heart is at rest be-
tween each heartbeats. The cardio respiratory system 
function was carried out with the help of the elec-
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trocardiographic device which name was “Merguette 
Hellige”. Physical workload was given by bicycle 
ergo meter (Proteus Cycle Pec 3000, 2000) and the 
physical work load was Watts every 5 min, the speed 
was 12 km/h, distance was 1.1 km. research was car-
ries out in two different stages according to research 
method. That is, at normal circumstance (before 
physical workload) and at special circumstance (after 
the physical workload).

The blood indices analysis was also carried out 
before and after the physical workload. Therefore, 
we did 1170 times research among the students. He-
matological research included the erythrocytes count 
in peripheral blood vessel, leukocytes count in pe-
ripheral blood vessel and absolute number of lym-
phocytes was carried out based on N. M. Mykolayiv 
method. In addition, the shape of leukocytes was de-
termined by the paint method of Popringler – Kryu-
kov. Determining of phagocytic activity of neutro-
phil leukocytes was carried out and calculated by the 
Hamburger’s phagocytic index.

The students had been used various tests to an-
alyze the functional conditions of the students; the 
amount of leukocytes and lymphocytes, the reaction 
of blocking the leukocytes migration, phagocytic ac-
tivity of neutrophil leukocytes tests were have been 
studied.

Data were analyzed using the software Microsoft 
office excel 2010. Significant differences are indicat-
ed by asterisks (P* < 0.05; P** < 0.01) for comparisons 
between before and after the physical workload.

Results and discussion

This situation shows the immune system of the 
students from the southern Kazakhstan wasn’t totally 
adapted to the local climatic – geographical changes. 
But the average amount of lymphocytes in the pe-
ripheral blood vessels of the third group was known 
that between 26.00 and 27.36.

This means that the adaptation ability of immune 
system (P > 0.05) in the students of third group was 
weaker than the students of the first group that live in 
the Almaty city for their entire life.

So it was shown that there were carried out much 
more obvious changes in the students immune sys-
tem to adapted to the new Almaty cities climatic – 
geographical conditions from the foreign climatic – 
geographical condition.

Therefore, the defense system of the students 
were endure incredibly pressure (P < 0.05) when 

the students who were come from the atmospheric 
air temperature was comparable lower and more hu-
midity region, and we had been discovered that their 
defense system had been undertaken complex adap-
tation reaction.

It has a magnificent importance to check out the 
neutrophil leukocytes phagocytic activeness in the 
peripheral blood vessels of the students that came to 
Almaty from the other parts of the republic of Ka-
zakhstan for biological adaptation.

So, the materials that we took from our study 
shows that there was a huge differences in the abso-
lute number of leukocytes and the absolute number 
of the lymphocytes, the leukocytes migration inhibi-
tion factor and Phagocytic activity of neutrophil leu-
kocytes in the Almaty city’s local residence and non 
– residence of the initial condition and after the phys-
ical workloads. These changes were depended on the 
adaptation process of cardio respiratory outputs be-
came lower in the students who came to Almaty city 
from the other parts of the republic of Kazakhstan.

 The adverse condition of Almaty city’s environ-
ment affects to human body, the cardio immune sys-
tem shows a significantly reducing of the object of 
study (second, third groups).

It might have had close contact with the high 
temperature of the environment and the ecological 
adverse factors. it should pay more attention to that 
the absolute number of leukocytes in the peripheral 
blood vessels of the students who are from the south 
and west parts of the republic of Kazakhstan were 
more than the absolute number of leukocytes in the 
peripheral blood vessels of local students. This im-
plied that the students’ bodies that were from south 
and west parts of Kazakhstan have sensitivity to Al-
maty cities environmental factors.

So, according to the data above, to adapt to the 
conditions of Almaty city in the three years, the stu-
dents who are from the south and west parts of repub-
lic of Kazakhstan, there were dynamic changing in 
their describing indices of peripheral blood.

It was known as the former data, the absolute 
amount of lymphocytes in the peripheral blood ves-
sels of the local students in Almaty, or the students 
who are from the other parts of the republic of Ka-
zakhstan was declining in the past three years, how-
ever, the other blood indices were increasing. The 
differences of leukocytes migration inhibition index 
might depend on the climatic – geographical condi-
tions and ecological adverse conditions which people 
lived in.
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Figure 1 – Leukocytes counts in the peripheral blood vessels of the students that before  
and after the physical workload (1μl, in blood)

Figure 2 – Lymphocyte counts in the peripheral blood vessels of the students that before  
and after the physical workload (1μl in blood)

Figure 3 – Research results of the leukocytes migration inhibition factor (1 μl, in blood)
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Figure 4 – Phagocytic activity of neutrophil leukocytes in peripheral blood vessel (1 μl, in blood)

Table 1 – the absolute amount of leukocytes in the peripheral blood vessels of the local students in Almaty city (control group) in the 
past three years and was analyzed before and after the physical workload

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 5413.6 ± 102.4 5428.7 ± 102.5 >0.05 5399.3 ± 100.2 >0.05

After the physical 
workload 6292.4 ± 109.8 6157.3 ± 106.9 >0.05 5987.2 ± 90.7 >0.05

Table 2 – the absolute amount of leukocytes in the peripheral blood vessels of the students who are from the south part of republic of 
Kazakhstan during the past three years and were analyzed before and after the physical workloads

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 5709.1 ± 106.4 5648.9 ± 107.1 >0.05 5488.5 ± 108.5 >0.05

After the physical 
workload 7042.7 ± 114.3 6891.5 ± 115.5 >0.05 6489.6 ± 121.6 >0.05

Table 3 – the absolute amount of leukocytes in the peripheral blood vessels of the students who are from the west part of republic of 
Kazakhstan during the past three years and were analyzed before and after the physical workloads

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 5958.8 ± 103.7 5837.9 ± 118.2 >0.01 5585.6 ± 114.2 >0.01

After the physical 
workload 6908.3 ± 82.6 6860.7 ± 126.4 >0.05 6759.4 ± 122.2 >0.05
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Figure 5 – the absolute amount of lymphocytes in the peripheral blood vessels of the local students  
in Almaty city (control group) in the past three years and was analyzed before and after the physical workload

Figure 6 – the absolute amount of leukocytes in the peripheral blood vessels of the students who are from the south parts 
of republic of Kazakhstan in the past three years and were analyzed before and after the physical workloads  

Figure 7 – the absolute amount of lymphocytes in the peripheral blood vessels of the students who are from the west 
parts of republic of Kazakhstan in the past three years and were analyzed before and after the physical workloads
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Table 4 – the phagocytic activity of neutrophil leukocytes in the peripheral blood vessels of the local students in Almaty city (control 
group) in the past three years that was analyzed before and after the physical workload

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 21.80 ± 1.16 20.40 ± 0.12 >0,05 21.50 ± 0.96 <0,02

After the physical 
workload 26.70 ± 1.62 24.20 ± 1.52 >0,05 26.10 ± 1.50 <0,01

Table 5 – the phagocytic activity of neutrophil leukocytes in the peripheral blood vessels of the students who are from the south parts 
of republic of Kazakhstan in the past three years and were analyzed before and after the physical workloads

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 23.00 ± 1.34 22.30 ± 1.19 >0,05 21.90 ± 0.90 >0,05

After the physical 
workload 30.20 ± 2.40 28.30 ± 1.90 >0,05 26.00 ± 1.66 >0,05

Table 6 – the phagocytic activity of neutrophil leukocytes in the peripheral blood vessels of the students who are from the west parts 
of republic of Kazakhstan in the past three years and were analyzed before and after the physical workloads

Experiment 
condition

First year Second year Third year
2013 – 2014 2014 – 2015 Р1 2015 – 2016 Р2

Before the physical 
workload 24.70 ± 1.72 23.30 ± 1.44 >0,05 22.10 ± 1.20 >0,05

After the physical 
workload 31.70 ± 2.30 29.50 ± 1.83 >0,05 26.80 ± 1.81 >0,05

At the same time, the phagocytic activity of neu-
trophil leukocytes in the peripheral blood vessels of 
the students who are from the south and west parts of 
the republic of Kazakhstan after the physical work-
loads are more changeable than the phagocytic activ-
ity of neutrophil leukocytes in the peripheral blood 
vessels of the students who usually live in Almaty 
city.

This is considered as the obvious functional pos-
sibility when the body’s adaptation to the new ex-
treme factors of environment.

We can notice that the phagocytic activity of 
neutrophil leukocytes of the students who have been 
living in the Almaty city for three years, that is, the 
index is decreased to the initial level and it is the sat-
isfactory response of the cardiovascular system ad-
aptation.

In contrast with the results of local students who 
live in the Almaty city, the results of the students 

who are from the other parts of the republic of the 
Kazakhstan were magnificently affected by the ad-
verse ecological and climatic factors.

Conclusion

As a result of a complex study to the ecological 
– physiological, statistical and dynamical. The cardio 
system and blood’s regional and constitutional fea-
tures of the local students who live in Almaty city 
and the students who are from the other parts of the 
republic of the Kazakhstan were identified. Accord-
ing to the results above we have made the following 
statements:

1. The blood and cardio system’s indices of the 
students who are from the south and west parts of the 
republic of the Kazakhstan weremore sensitive than 
the indices of the local students who live in Almaty 
city, so their organisms faced to adapt.
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2. The results show that the physiological indices 
of the students who were from the other parts of the 
republic of Kazakhstan functional condition have a 
close connect of the initial year, but in the local stu-
dents there was no any change.

3. Three years’ time do not enough to totally adapt 
the new climatic – geographical environment and ad-
verse ecological factors, three years’ time do not enough.

4. The complex study of cardio system and hema-
tology show that the physiological function activity 
of the students who are from the other parts of the 
republic of Kazakhstan are not as stable as the local 
students physiological function activity.

5. The physical tolerance indices of the local stu-
dents who live in Almaty city are much higher than 
the students who are from the other parts of the re-
public of Kazakhstan. Especially indices of the stu-
dents who are from the south and west parts of the 
republic of Kazakhstan increased after the physical 
workloads.

6. It is shown that the adverse ecological factors 
of environment have harmful effect to the human car-
dio and blood indices. The characters and extent of 
the effect was depending on the ecological condition. 
In contrast with the local students, the foreign stu-
dents who are from the other parts of the republic of 
the Kazakhstan affected more.
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