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Abstract. In our scientific research, several physiologically and biochemically important
parameters were studied in the blood of 3-month-old rabbits: glucose hemostasis, pH-indicator and
the amount of immune hemoglobin. In this experiment, we obtained interesting facts about hypoxia
and physical loads, the initial changes in blood and their dynamics during the joint application of
these factors. We considered that in the experimental work carried out in this direction, it is also
important to study the quantitative changes of the main morphological (cellular) structures-shaped
elements in the blood of 3-month-old rabbits in the above-mentioned experimental models. From
the obtained results, it became clear that the physiological necessity of neither leukocytes, nor
lymphocytes, nor monocytes to strengthen the body’s immune defense system during such physical
loads is almost too weak, this was confirmed in a number of experiments. This is also shown by our
research work. However, a number of experimental evidence show that very high motor activity can
lead to a more or less increase in the number of platelets in the animal body. Due to the increase of
erythrocytes and platelets, hematological parameters such as hematocrit and thrombocrit can also
increase. In the latter version of this study, we induced 3-month-old rabbits to perform a 10-min act
of treadmill running immediately after 20 min of severe hypoxic exposure. It is very interesting that
in the first hours of the experiment, the shape elements of the blood and other morphometric
indicators (hemotocrit and thrombocrit levels) were manifested in 3-month-old rabbits only within
the limits of changes that occurred when severe hypoxia was applied. Therefore, it can be
concluded that hypoxia is the factor affecting blood and its composition in a complex experimental
model such as hypoxia + physical load.

Annomayus. B cTarbe MpeaCcTaBlIeH aHAINU3 PE3yJAbTaTOB HAYYHBIX MCCIIEIOBAaHUI B KPOBU y
3-MeCSYHBIX KpOJWKOB. M3ydeH psa Quznonorndeckn U OMOXMMHUYECKH BAKHBIX ITOKA3aTEIICH:
DJIIOKO3HBIA remMocTa3, pH-mokazarens W KOIMYECTBO HMMMYHHOTO remorioOuHa. B nmanHOM
HKCIEPUMEHTE HaMHU TOJIYYEHBI JOBOJILHO MHTEPECHBIE MOKAa3aTeld O THUMOKCHU W (U3UYECKUX
Harpy3kax, Ha4aJIbHbIX M3MEHEHHUSX KPOBU U UX JMHAMHUKE MPU COBMECTHOM MPUMEHEHHUM 3TUX
(dakTopoB. B manHoM ciydae 1eiaecoo0pa3HO B AKCIIEPUMEHTAIBHON padoTe, TPOBOAMMON B ATOM
HaIpaBJICHUH, MPOU3BECTH PACUETHI KOJWYECTBEHHBIX W3MEHEHUH OCHOBHBIX MOP(OIOTHUYECKUX
(KJIETOYHBIX) CTPYKTYP — (OPMEHHBIX JIEMEHTOB B KPOBHU Y 3-MECAYHBIX KPOJIHKOB Ha YKa3aHHBIX
BBIIIE HKCIEPUMEHTANIbHBIX MoOJENsAX. W3 TMONy4eHHBIX pe3yJdbTaToB CTajlo SCHO, 4YTO MpHU
(U3UYEeCKUX Harpy3kax (U3HOJOTUYECKAas HEOOXOAMMOCTh VY JICMKONUTOB, JTUM(OIUTOB U
MOHOITUTOB JUIsl YKPEIUICHUS! HMMYHHOW CHUCTEMBI OpraHuW3Ma MPaKTUYECKH CIUIIKOM ciaba, 4To
ObUIO TONTBEPKIEHO B psiie OSKCIEepUMEHTOB. OIHAKO P DKCIEPUMEHTAIBHBIX JTaHHBIX
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MOKA3bIBAET, YUTO OYEHb BBHICOKAS JBUTATENIbHAS aKTUBHOCTH MOXET MPUBECTH K TOMY WU WHOMY
YBEJIMUYEHUIO KOJIMYECTBA TPOMOOIIMTOB B OpraHM3Me SKUBOTHBIX. 3a CUET YBEIHUYEHUS
SPUTPOLMTOB M TPOMOOIIUTOB TAKXKE MOTYT MOBBIIIATHCS TEMATOJIOTHUECKHE TIOKa3aTeNu, TaKUe KaK
reMaToKpUT W TPOMOOKpUT. B mocnennelt Bepcuu TaHHOTO HWCCIEAOBAaHHMS MBI HOOYKmanmu 3-
MECSIYHBIX KPOJIMKOB BBIMOJHATH 10-MUHYTHBIM Oer Ha OeroBoi JOpoXxke cpazy mocie 20-
MUHYTHOTO TSDKEJIOrO TMIIOKCMYECKOro Bo3zaelicTBua. Becbma HMHTEpecHO, YTO B MEpBBIE Yachl
HKCTIIEPUMEHTA 3JIEMEHTH (POpPMBI KpPOBU M JApyrue Mop(oMeTpuueckue MoKazaTenu (ypoBEeHb
IreMOTOKpUTAa M TPOMOOKpHUTA) y 3-MECSYHBIX KpPOJIMKOB MPOSIBISINCH JIMIIbL B Ipeaenax
W3MEHEHUH, BO3ZHUKIIUX NPU TSHKEIOW TUNOKCHU. TakuM o00pa3oM, MOXKHO 3aKIIOYHUTh, YTO
TUMOKCUS SIBJsieTcsl  (DaKTOpoM, BIMSIONIMM Ha KpPOBb M €€ COCTaB B TaKOW CIIOXKHOMN
HKCTIEPUMEHTATBHON MOJIENN, KaK TUIIOKCHS + (U3HUecKast Harpys3Ka.

Keywords: 3-month-old rabbit, blood, leukocytes, erythrocytes, respiration.
Knrouesvie cnosa: 3-MecsiuHbIN KPOJIMK, KPOBB, JICHKOLUTBL, SPUTPOLIUTHI, AbIXaHUE.

Introduction

In recent decades, one of the important theoretical and practical issues in fields such as
experimental and clinical physiology, biochemistry, hematology, adaptology is the question of the
adaptive role and ranges of the initial and subsequent (delayed), reversible and irreversible reactions
occurring at the blood level against the extreme and stressful effects of the external environment. At
the same time, new scientific concepts are required about the specific characteristics, adaptive-
compensatory properties and pathogenetic direction of blood reactions during this or that effect.
Here, an issue of methodological, experimental and clinical importance is the main physiological,
biochemical and morphological indicators of blood. It is a compilation of the classification of
external environmental factors that have an effective effect. Such a classification (classification) has
not yet been created in modern literature [1, 2].

Materials and Methods

In our scientific research, several physiologically and biochemically important parameters
were studied in the blood of 3-month-old rabbits: glucose hemostasis, pH-indicator and the amount
of immune hemoglobin. In this experiment, we obtained interesting facts about hypoxia and
physical loads, the initial changes in blood and their dynamics during the joint application of these
factors. We considered that in the experimental work carried out in this direction, it is also
important to study the quantitative changes of the main morphological (cellular) structures-shaped
elements in the blood of 3-month-old rabbits in the above-mentioned experimental models.

Therefore, in our next experimental study, we studied the following form elements and
characteristic morphological signs of blood in 3-month-old rabbits under normal conditions, severe
hypoxia and physical load, as well as during the complex application of these factors: quantity
change of erythrocytes; quantity change of leukocytes; quantity change of lymphocytes; quantity
change of monocytes; hemotocrit (the ratio of the total number of blood cells to the total volume of
blood); quantity change of platelets; thrombocrit (the ratio of the number of platelets to the total
volume of blood).

These parameters were determined based on the indicators of the automatic hemoanalyzer
(Mindray BC-2800 Vet), which allows studying the morphological picture of blood in a wide range,
as well as histograms related to different types of shaped elements. It should be noted that the
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quantitative indicators presented in the tables and diagrams below are somewhat approximate, they
are not absolute values.

Results and Discussion
In our study, as a rule, the norm (reference) indicators are determined first. In this next
research work, the main morphological elements of normal blood were determined in 3-month-old
intact rabbits. The results we received are presented in Table 1.

Table 1
LIMITS OF NORMAL INDICATORS OF THE AMOUNT
OF TRACE ELEMENTS IN THE BLOOD OF 3-MONTH-OLD CHINCHILLA RABBITS

Blood morphometric parameters Norm indicators Units of measure
Erythrocytes 45-4.8 10%/1
Leukocytes 3.2-35 10°/1
Lymphocytes 0.8-2.0 10°/1
(6-10) (%-with)
Monocytes 0.4-1.0 10°/1
(3-7) (%-with)
Hemocrit 30-34 %
Platelets 9-14 1071
Thrombocrit 0.25-0.28 %

As it is known, erythrocytes are the most important shaped elements of blood in terms of
number and physiological importance. The main respiratory pigment of the blood — the carrier of
O, and CO, — hemoglobin is stored in erythrocytes and determines their physiological and
biochemical functions.

It is shown in the literature that the erythrocyte content of blood in humans and higher
mammals is an age-dependent parameter and is determined within high limits. This regularity
manifests itself from the early ages of postnatal ontogeny.

According to the indicators determined by hemoanalyzers in the blood of 3-month-old
Chinchilla rabbits, on which we conducted experimental studies, the number limits of erythrocytes
are normally around 4.5-4.8x10'%/l. According to some literature sources, the number of
erythrocytes in the blood of 1-month-old rabbits of this breed is much lower than the above
values [3].

In the blood of 3-month-old rabbits, other shaped elements were also represented at high
levels. Leukocytes serving immune (defense) functions in the blood are 3.6-4.5x10°/1, lymphocytes
from agranular types of leukocytes are 0.8-2.0x10%/1 (about 6-10% of leukocytes), and monocytes
are 0 ,4-1,0x10°/1 (about 3-7% of leukocytes). In 3-month-old rabbits, the ratio of the total number
of shaped elements in the blood as a whole to the total volume of blood (hemotocrit) reaches 30-
34%. In humans, this indicator is 40-45% [4].

In the discussion about the shaped elements of blood in the literature, special attention is paid
to platelets, which are characterized as blood pages (platelets). These elements of the blood play an
important role in the mechanism of blood protection in the body (hemostasis) and take a special
place among the factors that coagulate the blood in the place of vascular damage. According to our
determinations, platelets reach very high values (9-14x10%1) in 3-month-old rabbits, and
thrombocrit also achieves significant values.
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In connection with hypoxia, the issue of changes in the shape elements and hemostatic
functions of blood has been studied for a long time, and there are not a few research works in this
direction. As we have already shown many times, our experimental goal is to get some idea of the
earliest changes that occur in the blood during hypoxia or physical stress. During this experiment,
we monitored the quantitative dynamics of the main morphological indicators of blood 3 and
6 hours after episodes of severe hypoxia. The experimental facts we received are presented in
Table 2.

Table 2
LIMITS OF INITIAL QUANTITATIVE CHANGES IN THE PATTERN OF TRACE ELEMENTS IN
THE BLOOD OF 3-MONTH-OLD RABBITS AFTER EPISODES OF POSTNATAL SEVERE HYPOXIA

Morphological The norm Results of the experiment Units of measure
indicators of blood In the 3rd hour At the 6th hour
Erythrocytes 45-4.8 3.6-4.2 3.0-3.7 10"/
Leukocytes 3.2-35 4.2-5.0 5.3-5.8 10°/1
Lymphocytes 0.8-2.0 2.8-3.0 3.5-4.6 10°/1
Monocytes 0.4-1.0 1.6-2.0 1.8-2.3 10°/1
Hemocrit 30-34 28-32 31-33 %
Platelets 9.8-11.3 8.5-10.3 7.8-9.4 1071
Thrombocrit 0.26-0.28 0.20-0.23 0.22-0.25 %

This experiment showed that as a result of severe hypoxia, the appearance of blood-forming
elements is significantly changed, and this effect is evident in the first hours after hypoxia. At this
time, there were different changes in the morphological composition of the blood: a sharp decrease
in erythrocytes from the norm, a significant increase in leukocytes, a considerable decrease in
platelets, low hemocrit and thrombocrit indicators were observed.

In our previous experiment, we established the fact that the amount of total hemoglobin in the
blood was much lower than normal in the first periods of severe hypoxia in 3-month-old rabbits.
Apparently, the reason for this was due to the negative effect of hypoxia on the processes of
erythroporesis and the decrease in the number of erythrocytes in the blood. Blood erythrocytes can
change shape during hypoxia. Some literature materials show that after episodes of acute hypoxia,
large erythrocytes are observed in the blood, in which some kind of adaptation reactions occur.

During severe hypoxia, an increase in leukocytes, especially lymphocytes, is observed in the
blood and is a necessary adaptive reaction. Thus, the strengthening of the body’s absolute defense
forces against hypoxia, including the immune mechanism, is manifested as one of the important
measures to protect against the severe effects of hypoxia.

Here, one of the interesting episodes is that under the influence of hypoxia, platelets and
platelets in 3-month-old rabbits are much lower than normal (9.8-11.3x10°/1 and 0.26-0.28%,
respectively) (in the 6th hour of the experiment, respectively as 7.8-9.4x10°/1 and 0.22-0.25%).
Some studies have shown that hypoxia slows blood clotting, fibrinolysis, and thrombin time [5].

The question of the effect of different types of physical loads (intensive labor activity, various
types of sports, experimental physical load models, etc.) on the physiological and other
characteristics of the blood's shaped elements is one of the widely studied topics. There are
numerous research studies available here. In our research, this issue was also addressed, and 3-
month-old rabbits spent 10 minutes on a rapidly rotating trend band. we tried to determine the
morphological characteristics of the blood 3 and 6 hours after performing the act of forced escape.
The obtained experimental results are given in Table 3.
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This experiment showed that a relatively long duration of intense physical activity, the 10-
minute forced running test that we applied, is a powerful factor that can change blood morphometric
parameters in 3-month-old rabbits. If we carefully consider the experimental results given in
Table 3, some interesting facts can be revealed.

Table 3
QUANTITATIVE CHANGES OF BLOOD FORM ELEMENTS IN 3-MONTH-OLD RABBITS
AFTER PHYSICAL LOAD (10 MIN. RUNNING ON TREADMILL) TEST

Morphological indicators of The norm Appointment periods Units of measure
blood Inthe 3rd hour At the 6th hour

Erythrocytes 45-4.8 5.2-5.6 5.6-5.7 10"/

Leukocytes 3.2-35 3.0-3.2 3.1-4.0 1071

Lymphocytes 0.8-2.0 1.0-1.8 2.2-2.3 1071

Monocytes 0.4-1.0 0.5-0.8 0.7-1.2 10711
Hemocrit 30-34 32-35 33-37 %

Platelets 9.8-11.3 12.2-12.6 14.0-16.5 10°/1
Thrombocrit 0.26-0.28 0.27-0.30 0.31-0.36 %

For example, the effect of the physical load we apply is accompanied by the growth dynamics
of erythrocytes at the first time (in the 3rd and 6th hours of the experiment); these blood cells
increase from the value of 4.5-4.8x10'%/1 (norm) to the value of 5.6-5.7x10'%/1. Such dynamics
probably occurs because muscle work lasting for a relatively short period of time requires a
significant amount of oxygen consumption, which necessitates an increase in erythrocytes and,
therefore, hemoglobin in the blood.

Conclusion

From the obtained results, it became clear that the physiological necessity of neither
leukocytes, nor lymphocytes, nor monocytes to strengthen the body’s immune defense system
during such physical loads is almost too weak, this was confirmed in a number of experiments. This
is also shown by our research work.

However, a number of experimental evidence show that very high motor activity can lead to a
more or less increase in the number of platelets in the animal body. Due to the increase of
erythrocytes and platelets, hematological parameters such as hematocrit and thrombocrit can also
increase.

In the latter version of this study, we induced 3-month-old rabbits to perform a 10-min act of
treadmill running immediately after 20 min of severe hypoxic exposure. It is very interesting that in
the first hours of the experiment, the shape elements of the blood and other morphometric indicators
(hemotocrit and thrombocrit levels) were manifested in 3-month-old rabbits only within the limits
of changes that occurred when severe hypoxia was applied. Therefore, it can be concluded that
hypoxia is the factor affecting blood and its composition in a complex experimental model such as
hypoxia + physical load.
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