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MORPHOLOGICAL AND BIOCHEMICAL STUDY
OF THE BLOOD COMPOSITION AFTER PROLONGED
EXPOSURE TO TOBACCO SMOKE IN WHITE RATS

Abstract. This article presents a study of changes in the blood composition of white rat cells after prolonged
exposure to tobacco smoke in different doses. Tobacco smoke contains 4000 chemical additives, 40 of which are
harmful to the body. 20 cigarettes per day are equivalent to fluorography 300 times a year. The main substance in
nicotine smoking is cholinomimetic, which increases the activity of acetylcholine in the central nervous system.
Recent studies have shown that nicotine increases the amount of dopamine in the main dose, forcing smokers to
smoke cigarettes again, thereby causing addiction to smokers. Nicotine is an acetylcholinomimetic, a substance that
binds to the receptors of the nervous system and causes a sharp release of adrenaline into the blood. An increase in
adrenaline level causes an instant and prolonged spasm of all blood vessels. Each cigarette "costs" the body
15-20 minutes of increased pressure and overstretching of the heart muscle, trying to push blood through narrowed
blood vessels. Tobacco smoke is a powerful carcinogen that adversely affects the homeostasis of the entire body. For
the internal balance of the body in the first place meets the liquid tissue of the connective tissue - blood. Therefore,
this article is relevant to the identification of morphological and biochemical changes in the blood cells of white rats.
This article gives an important conclusion in the disorders of the circulatory and immune systems of the whole
organism.

Key words: blood, tobacco smoke, nicotine, erythrocyte, leukocyte, platelet, hemoglobin.

1. Introduction

Over the past ten years, the main diseases that determine mortality worldwide have been coronary
heart disease, stroke, chronic obstructive pulmonary disease (COPD), respiratory infections of the lower
respiratory tract, and lung cancer of the trachea and bronchus. From these 5 leading reasons in 2012,
21.9 million people died in the world [1]. Tobacco use is a risk factor for the development and progression
of all these diseases. According to experts from the World Health Organization (WHO), tobacco use is one
of the most significant health threats ever encountered in the world. About 1 out of 10 adults worldwide
die from tobacco use. In May 2015, WHO published Fact Sheet No. 339, which presents the following
facts:

“Tobacco kills up to half the people who use it.”

- Annually, tobacco causes nearly 6 million deaths, of which more than 5 million cases occur among
tobacco users and former tobacco users, and more than 600,000 among non-smokers exposed to second-
hand smoke. If urgent measures are not taken, the number of deaths annually by 2030 could exceed eight
million.

- Almost 80% of the one billion smokers in the world live in low and middle income countries [6].

Nicotine is one of the most powerful substances with its potential for adductivity. While smoking, a
significant amount of nicotine undergoes pyrolysis, but a small dose that remains in the body causes
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somatic, psychological effects and chemical dependence. Henningfield and Benovitz experiments showed
that nicotine is much more addictive than caffeine or marijuana.

Tobacco is the second leading cause of death in the world. Tobacco smoke affects the pulmonary
epithelium and causes smoking from morning cough, bronchitis, infection and lung cancer of the smoker's
body. In smokers, the risk of bronchitis and infusion is 10 times higher. It was found that in men, mortality
from cerebral palsy is 90%, and in women - 80%. Tobacco smoke is a powerful carcinogen. This reduces
tumor immunity, as well as damages the DNA of cells, which leads to their transformation into malignant
neoplasms. The risk of developing myocardial infarction in smokers is 2-4 times higher than in non-
smokers. Smoking increases the risk of death from a stroke by 2-4 times. Tobacco smoke increases the
risk of infection by large peripheral arterioles, for example, large arteries of the foot and neck, which leads
to trophic disorders leading to the development of gangrene [1,2,3].

Resins, carcinogens, hydrogen cyanide and other substances, getting into the bloodstream, damage
their walls, depriving them of the necessary smoothness. As a result of this, atherosclerotic plaques “cling”
to them much easier, turning the smoker's vessels into ulcerated tunnels, ready to “collapse” even with a
small load. Each smoker can easily assess the state of the vascular system. A feeling of coldness in the
legs, cooling fingers and toes, coldness, pallor of the skin, impaired growth of nails and hair are the very
first signs of a pathology of the vascular system. If the smoker continues to smoke, not paying attention to
the state of his body, he may gradually develop one or more vascular diseases [4].

The vessels of the lower extremities are most affected by smoking. Most older smokers exhibit a
characteristic change in gait - intermittent claudication, which may be a symptom of obliterating
endoarteritis or obliterating atherosclerosis. With obliterating endoarteritis, a prolonged spasm of the
vessels causes a change in the wall of the vessels, they coarsen and thicken. Blood hardly flows to the
tissues, which can cause the development of gangrene of the extremities. Vascular changes in smokers,
unfortunately, are irreversible, but after a few months after quitting smoking, all indications of the
cardiovascular system gradually begin to return to normal, and after 2 years of “without a nicotine” life,
the risk of dying from a heart attack becomes the same. like non-smokers of your age [5].

2. Materials and research methods

For research adult white rats were taken. Rodents were exposed to tobacco smoke for 30 days
according to the method of L.M. Bershtein. Animals were kept in such an atmosphere for 10 minutes, with
a break of 3-4 minutes to ventilate the chamber and the introduction of a subsequent dose of cigarettes,
also for 10 minutes. Such work lasted 1.5 hours daily [7,8].

During the study, 30 laboratory rats were used, which were divided into 3 groups: I control group
(10 rats), II experimental group (10 rats), III experimental group (10 rats). The rodents of the control
group were fed with water and food in the same concentration as the experimental groups. The
morphological parameters of blood plasma were revealed. Group I was not exposed to tobacco smoke, all
groups of rodents were fed daily in the morning. After prolonged exposure to tobacco smoke, ether was
exposed to the rats for subsequent decapitation [9].

It is possible to take an extremely small amount of blood (literally 1-2 drops) from the auricles of rats
or a puncture of a paw pad, and repeated fences are possible in 3-5 days. To prevent rapid blood
coagulation, the auricle can be greased with a thin layer of paraffin. Moreover, according to the literature,
the content of red blood cells, white blood cells and white blood cell count remains unchanged [10].

Taking blood from the tail can be done in various ways, based on the required amount of blood
needed for analysis. To get a few drops for making a smear, make an oblique incision of the tip of the tail
over the translucent vein to a depth of 1-2 mm, having previously treated the tail root with alcohol. To
obtain small volumes, you can use a circular incision. With repeated blood draws, incisions are made at a
distance of 1-1.5 cm from the previous ones towards the end of the tail [12]

Preparation of blood smears. Preparation of smears begins with a drop of blood (usually one of the
capillary tubes) on the edge of the slide. Then the droplet is smeared with a second glass, which slides
along the first. Coloring is carried out by the standard method (Diff-Quick®, RAL®, Wright-Giemsa®).
Before staining, the smear made is dried in air by swaying a glass slide, which avoids the formation of a
bright unpainted zone in the center of red blood cells and, accordingly, eliminates the erroneous
interpretation of hypochromia (D. Walker, 2008). Blood smears are stained according to the Romanovsky
method (Wright® or Wright-Giemsa®), based on eosin and methylene blue: smears fixed in methyl
alcohol are stained with a solution (1 ml of prepared liquid paint + 2 ml of basic buffer solution + 47 ml of
15
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distilled water) within 40-120 minutes (the duration of staining is selected empirically). They use
phosphate buffer, but the pH of the buffer depends on the type of smear: for a smear of bone marrow - 5.8-
6.0, for a blood smear - 6.4-6.5, for the detection of protozoa - 6.8, malarial plasmodium - 7, 0-7.2. Rinsed
in distilled water, dried and examined by immersion. A smear is ready for prolonged use. Using an
objective micrometer and an oculometer, the diameters of red blood cells can be determined. The
morphological and biochemical parameters of the blood plasma of rats of group III had a number of
changes [11,13].

3. Research results and discussion.

In the results of the studies, it was found that the blood indices of white rats of the II and III groups
significantly differed from the blood indices of the I (control) group. In addition, there is a significant
decrease in leukemia in blood poisoning with tobacco smoke. The leukocyte level was significantly lower
than in the control group (16.34 + 0.01), and the number of lymphocytes in the control group (3.21 + 0.9)
and the number of monocytes decreased, and the granulocyte index was lower (0.02 £ 0.01-1.52 + 0.1)
The data are shown in histogram 1.
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Figure 1 - Morphology of blood cells Figure 2 - Morphology of blood cells
of the control (I) group of white rats of the experimental (II) group of white rats
after exposure to 15 cigarettes per day

Figure 3 - Morphology of blood cells of the experimental (III) group
of white rats after exposure to 30 cigarettes per day

In white rats, red blood cells and white blood cells were reduced. As a result of a small change in the
number of white blood cells, the total number of lymphocytes and the relative size of the lymphocytes
were reduced, without significant changes. Morphological changes in blood cells are shown in figures 1-3.
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Figure 4 — Changes in the leukocyte count of white rats after prolonged exposure to tobacco smoke

In the blood plasma of the II group of rodents, a decrease in the content of enzymes was noted. There
were changes in the blood composition of white rats after prolonged exposure to tobacco smoke compared
with the control group. It was found that poisoning of the II group by tobacco smoke and the red blood
cell index of the blood serum of animals of the Il group had negative changes. The number of red blood
cells was lower compared with the control group (9.72 + 0.1 * 1012 / 1), therefore, group II decreased to
7.58 £0.9 * 1012 /1 and in group Il to 5.68 £ 0. 9 * 1012 / 1. The hemoglobin level (up to 150 £ 7.6 g/1)
also decreased to 128 + 5.7 g / 1 in group II and to 125 £ 5.2 g / 1 in group III. The hematocrit level is
38.72 £ 0.8%, significant changes have been made, and the experimental groups have the same deviations
from the normal level (figure 5). In addition, animals with anemia were reported.

160
140
= Red blood cells
120
= Hemoglobin
100
= Hematoerit
80
B The average volume of red blood
cells
m The average hemoglobin content
in the red blood cell
20 ® Red blood cell heterogeneity
0
I Contrel group II Experimental Il Experimental
group group

Figure 5 - Changes in the red blood cell count of white rats after prolonged exposure to tobacco smoke
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According to the results of the study, the effects of tobacco smoke and the platelet index in the blood
of a group of animals changed in a negative direction, similar to the red blood cell index. The number of
platelets in the control group was 915 + 7.7 * 109 / I, and in group II - 1002 £ 5.9 * 109 /1 and III in the
group - 1014 + 4.2 * 109 / 1, respectively. The average platelet volume was 8.2 = 0.3 fL in the control
group, and in the experimental groups it increased to 8.3 £ 0.2 fL (group II) and 8.6 + 0.2 fL (group III).
The next conclusion is that tobacco smoke has a negative effect on platelet blood count, and with
increasing dose, its harmful effect also increases (figure 6).
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Average platelet volume
400
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I Control group (1) I1 Experimental Group [ Experimental Group

Figure 6 - Change in platelet counts in the blood after prolonged exposure to tobacco smoke

Reduced red blood cells (oligocytoma) and hemoglobin (oligochromia) characterize the pathological
condition of the body. An increase in white blood cells characterizes the body's immune ability. The
decrease in white blood cells was associated with a decrease in the number of lymphocytes, monocytes
[14,15].

A decrease in the number of granulocytes explains the activity of neutrophils. The decrease in their
concentration in the event of a collapse is due to adverse conditions. The reason for the decrease in red
blood cells is that they are caused by the urinary system and, in this case, hemolytic anemia. The
endothelial layer of the blood vessels was damaged.

4. Conclusion

Oxygen delivery to the heart muscle is severely disrupted due to the blocking of hemoglobin by blood
carbon monoxide from tobacco smoke. This leads to serious damage to the heart and blood vessels.
Smoking increases blood pressure: blood vessels contract, forcing the heart to work harder. As a result, the
heart expands and becomes damaged. Smoking increases blood cholesterol. In the arteries that feed the
heart, fats are deposited, their blockage occurs. As a result, myocardial infarction.Smokers have a
4-5 times higher risk of myocardial infarction than non-smokers. If the smoker has high blood cholesterol
and high blood pressure, the risk of developing a heart attack increases by 8 times. The average age of
those who died from heart attacks is 67 years old, smokers — 47 [17,18].

A statistically significant decrease in the average volume of red blood cells and the content of Hb in
the red blood cell was demonstrated. Therefore, the average erythrocyte count in red blood cells and the
hemoglobin content in the medium were low. We can say that currently there is a sufficient set of
materials that smoking can disrupt the biochemical state of the blood [16].

Currently, smoking leads to the development of many diseases, diseases of the cardiovascular system,
cancer and other diseases. Experimental studies of the number of white blood cells in the blood showed
that the number of white blood cells in the blood has changed compared to the control group. Changes in
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blood composition were evident with prolonged exposure. In a group of 30 animal species, the number of
leukoform and erythroform in animals decreased, and the number of thromboforms increased [19,20].

1. Reducing the level of red blood cells and white blood cells in the blood of rats. The total number of
lymphocytes has relatively changed.

2. The number of red blood cells was lower in the experimental group. In the control group, it
decreased from 8.01 = 0.1 * 1012 /1 to 5.9 £ 0.6 * 1012 / | (experimental group). It was concluded that
large amounts of tobacco smoke have a significant negative effect on the number of red blood cells in the
blood. It leads to the development of anemia.

3. As a result of studying platelet parameters obtained in practice, the platelet formula has changed in
contrast to the number of red blood cells. In group I, it was 860 + 5.6 * 109 / I; in group II, this indicator
was 1002 = 3.5 * 109 / 1, which showed a strong effect of large doses of tobacco smoke.

K.b. OnxadaeBa, K.9. Canapos
on-Dapabu arernarsl Kasak ynrTeIK yaHuBepcuTeTi, AnMatsl, Kazakctan

AK ETEYKYIPBIK KAH KYPAMBIH TEMEKI TYTIHIHIH Y3AK OCEPIHEH KEWIH
MOP®OJIOTUSLIBIK )KOHE BUOXUMMUSLIBIK 3EPTTEY

AnHotanusi. Byn Mmakanmama TeMeki TYTIHIHIH y3aK ocepiHeH KeiiH aK ereyKyHpbhlK KaH KypaMbIHIarbl
e3repicTep Typaibl 3epTTey YChIHbUIFaH. TemekiHiH TyTiHiHAe 4000 XxuMUsIIBIK Kocnaiap Oap, onapabiH 40-bl
opranm3mre 3usHabl. Kynine 20 Ttemeki xbutblHa 300 per durooporpadus eTkeHiMeH TeH Kenemi. Temexi
KYpPaMBIHBIH HETi3r1 3aThl - HUKOTUH OPTANbIK JKYWKE >KYHECIHIETi aleTHIIXOJNWH OCICEHIUTITiH apTThIpaThIH
XOJMMHOMHUMETHK OoJbIn TaObutaabl. COHFBI 3epTTEyliep KOPCETKeHACH, HUKOTHH HETi3Ti Mo3amarbl Ao(haMIHHIH
MOJIIIePiH apTTHIpaabl, OYI HIBUIBIM IIETYIIUIepAl KalTa TeMeKi Ieryre MoXKOyp eTill, TeMeKire ToyeImiIiKTi
TyblHAATaAbl. HUKOTHH - Oyl aneTHIXONMHOMHMETHK, JKYHKe KyHeciHaeri perenTopiiapibl OallaHBICTHIPATHIH
KOHE aJpeHaAIMHHIH KaHAa Te3 0eJiHyiH TyIbIpaThIH 3aT. AIpeHATNHHIH )KOFapbUIaybl OapiIbIK KaH TaMBIPJIApPBIHBIH
Jie3/ie KOHE Y3aKKa CO3bLIFaH CIa3MbIH TyAbIpajabl. OpOip Temeki 15-20 MHUHYT apajbIFblH/a aF3aHblH KbICHIMBIH
(OKOFapIiaTajibl», OChbl yaKbITTa )KYPEK OYIIIBIK €Ti KaHJbl TAPbUIFAH TaMbIpJiap apKbUIbI OTKI3Y YILIIH IIaMajJaH ThIC
Ky xxymcaiiibl. COHBIH HOTHIKECIH/E aF3aHbIH JKYPEK-KaH TaMbIp JKyieci Oy3bUIbIcKa yiubipaiabl. Temeki TyTiHi -
Oyt OYKi OpraHM3MHIH IIIKi TYpaKThUIbIFaHa (TOMEOCTa3) Tepic aCepiH TUri3eTiH KYIITiI KaHIepOreH. AF3aHbIH iMIKi
TYPaKTBUIBIFbIHA JKATATHIH TOHEKEP YJINAChIHBIH CYHBIK TYpi - KaH, €H aJIAbIMEH JICHEHIH 1IIKi Tene-TeHAiriHe Kayar
Oepemi. Temeki TyTiHIMEH ylIaHFaH KaH KJIETKaJlaphl 63 KbI3METTEPIH ar3ara JKETKUTIKTI ACHIeHIe aTKapa aaMai bl
CoHplH imiHAE KBI3BUI KaH XKacyIIaJapbl — SPUTPOLUTTEPIH TeMOTTIOOMHMEH OalIBIHBICH HallapiIaisl, YIrmaisap
JKETKUTIKTI MeJIIepe OTTEeKIIeH KAHBIKIAaWIbl, OFaH KOCa KaKETTi TPOPHUKAIBIK 3aTTApMEH KaMTaMachl3 €TiIMEH .
AK KaH jkacymajapel — JIEHKOIMTTEP — ar3aHblH KOPFAaHBIII KbI3METIH aTKapaTbhlH MMMYHABI jKacyllauap aszas
Oacraiiipl, HOTIXKECIH/E ar3afa KaObIHY mporeci Ooublm, Typni HHGeKuusuiap MeH Oerjie 3arrTapra TeTen Oepy
KBI3METIH KOFajanel. TeMeki TYTIHIHIH y3aK ocepiHeH HMMYHHTET oJJIeKaija TeMmeHneiai. Merakapuobmact
KapThUlall OaraHaNbl KIETKaJaH JAaMHUTHIH KaH IUIACTHHKAJIapbl — TPOMOOUWTTEpAiH OacThl KBI3METI KaH YIOTY
npoueci 6onbin Tabbutaabl. TeMekl TYTIHIHIH Tepic ocepiHeH TPOMOOLMTTEPAIH TYTKBIPJIBIFBI apTajbl, TapbUIFaH
SHJIOTENNH KaObIpFackIMEH Koca, TPOMO Hemece aMOoIanap by AaMy KayIli apta Tyceai. byn e3 ke3erinjae HHCYIbT
XKoHe MH(AKTTHIH OoyblHAa oKerneni. TeMeki TYTiHI 9CEpiHEH 3PHUTPOLMT KACyLIaChlHAa IeMOTJIOOWH MeJmepi
azasiipl, OyJ1 aHeMUsl aypybIHa SKEJIil COKTHIPaIbI.

3epTTey HOTIDKENepl aK ereyKyHpBIKTapbIHBIH SKCIEPHUMEHTTIK TONTAphIHBIH KaH KepCETKilTepi Oakpliay
TOOBIHBIH KaH KOPCETKIIIIHeH alTapiIbIKTali epeKIIeIeHeTiHIH aHbIKTa bl. COHBIMEH KaTap, TeMeKi TYTiHIMEH yJaHy
CalJapblHAH JICHKOITUTTED CAHBIHBIH aNTapIbIKTal TeMeHneyi Oaiikamansl. JIEWKOIMTTEpAiH IeHreii OakpLIay
TOOBIHA KaparaHIa aiiTapiueikrail ToMeH 6omasl (16,34 + 0,01). KemiprimrepaiH KCTIEpAMEHTTIK TONTAPBIHBIH KaH
IUIa3MacblHAa (EpMEHTTEep KYpPaMBIHBIH TeMeHIeyl Oalkaiabl, COHABIKTaH OaKpliay TOOBIMEH CajbICTBIPFaHIA
TEMEKiI TYTIHIHE y3aK ocep €TKEHHEH KeWiH aK ereyKyHpbIKTap/blH KaH KypaMblHAa MOpP(OJOTHSIIBIK JKOHE
OmoxuMusIIBIK e3repictep Oonmapl. Toxipmbemnmik TomTapAslH TEeMEKi TYTIHIMEH YIaHybl MEH KaH CapBICYBIHIAFbI
KbI3bUI KaH KIIETKaJapblHbIH HHJIEKCIHAE Tepic e3repictep OOJFaHIBIFbl AHBIKTANIBL. JPUTPOLUTTEPAIH CaHbI
Oakpuay TOOBIMEH canbicThipranaa (9,72 = 0,1 * 1012 / n) 5,68 £ 0,9 * 1012 / n neiiin a3 Oosnasl. ['eMorioouH
nenredi (150 + 7,6 v / n neiiin) 125 + 5,2 v/ n neiiin temenneni. ColikeciHlle, aHEeMUsIMEH aybIpaThIH jKaHyapJiap
TipKemi. 3epTTey HOTHKENIepiHe ColiKec TeMeKi TYTiHIHIH ocepiHeH Oip ToIl XaHyapJapAblH KaHJaFrbl TPOMOOLINTTED
WHJICKCIHIH ocepl JpUTPOLMUTTEPAIH HWHACKCIHE YKcac JKarbIMCBI3 OarbiTTa e3repii. bakpuiay TOOBIHIAFEI
TpoMOorTTep canbl 915 £ 7,7 * 109 / n, an ToxipuOenik Tornrta on coiikecinme 1014 £ 4,2 * 109 / 1 neitin ecri.
Keneci KOpBITBIHABI: TEMEKiHIH TYTiHI TpPOMOOIMTTEp KAaHBIHBIH KYpaMblHAa Tepic ocep €eTexdi, ajx Jo3aapbl
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JKOFapbUIaFaH CalbIH OHBIH 3MAHABI dcepiepi A€ apTaibl. AK KaH KIETKaJIapblHBIH a3al0bl aF3aHbIH HMMYHJBIK
(YHKUMSICBIHBIH Oy3bUTybIHA OQiIaHBICTBI. DPUTPOLIUTTEPIH a3al0bIHBIH ce0ebl - Oy 30p IIbIFapy KKyiieci, xoHe
OyJ1 KkaF1aiiia TeMONIMTHKAJIBIK aHeMHs. KaH TaMbIpIapbIHbIH SHI0TEIHH KabaThl 3aKbIMIaJIIbI.

Temeki TyTiHI a3FaHbIH IMIKI TYPaKTBUIBIFBIHA TEPIC 9CEp €TETiH MBIKThl KaHIEpOreH OOJbII TaObuLIabl.
CoHJbIKTaH, OChl MaKaja/la aK ereyKyWpbIKTapIblH KaH jKacyllajapblHAa MOP(OJIOTHSUIIBIK JKOHE OMOXHUMHMSIIBIK
e3repicTeplli aHBIKTAy ©3C¢KTi OONBIN TaOBUIaNbl. bynm Makama OYKiI aF3aHbIH KaH aifHaIBIMBI MEH HMMYHIIBIK
JKYHenepiHiH Oy3bUIbICTaphl Typalibl MAHBI3IbI KOPBITBIHABI Oepei.

Tyiiinai ce3nep: KaH, TeMeKi TYTiHi, HHKOTHH, SpUTPOLIUT, JICHKOIIUT, TPOMOOLIUTTEP, TEMOTJIOOHH.

K.B. OmxadaeBa, K.A. Canapos
Kazaxckuii HarmoHaIbHBIN YHUBEpCUTET UMEHH anb-Dapabu, Anvatsl, Kazaxcran

MOP®OJIOI'HYECKOE U BUIOXUMHUYECKOE U3YYEHUE COCTABA KPOBH
IMOCJIE JJIMTEJBHOI'O BO3AEUCTBUA TABAYHOI'O JIBIMA Y BEJIBIX KPBIC

AnHoTanusi. B craree mnpuBOIUTCS W3y4YeHUE M3MEHEHUH cOcTaBa KpPOBH KJIETOK O€NIbIX KpbIC MOCIE
JUINTEIBHOTO BO3AEHCTBUS TabauyHOTo AbIMa B pasHbIX Jo3ax. B tabaunom neime copepxkurcs 4000 XuMHUIeCKUX
n00aBoK, 40 U3 KOTOPBIX SBIISIOTCS BPEIHBIMH AJIsl opranu3Ma. 20 curaper B JA€Hb SKBUBAJICHTHHI (rrooporpadun
300 pa3 B rox. OCHOBHBIM BEIIECTBOM B KypE€HHHM HHUKOTHHA SIBJISICTCS XOJIMHOMHMETHK, KOTOPBIH MOBBIIIAET
AKTHBHOCTh AIlCTWIIXOJIMHA B LIEHTPaJIbHOW HEpBHOW cucteMe. HenmaBHue mccienoBaHMs MOKA3ayld, YTO HUKOTHH
YBEIMUYMBAET KOJIMYECTBO JOo(aMHHA B OCHOBHOH /03€, 3aCTaBIIIsl KYPHJIBLIMKOB CHOBA KYPUTh CHUTapeThl, TEM
CaMbIM y KypWJIBIINKOB BO3HUKAET 3aBUCHMOCTh. HUKOTHH — alleTHIIXOTMHOMUMETHK, BEIIECTBO, CBS3BIBAIOIIEECS C
peuenTopaMyu HEPBHOI CHCTEMBI M BBI3BIBAIOINEE PE3KUH BBHIOPOC aigpeHanInHa B KpoBb. IloBbIIEHHE ypOBHS
aJIpcHAIMHA BbI3BIBACT MIHOBEHHBIM M JUIMTENBbHBIH CIIAa3M BCEX KPOBEHOCHBIX cocynoB. Kaxnmas curapera
«obxomuTcs» opraHusMy B 15-20 MHHYT MNOBBIIIEHHOTO [aBJICHUS M TEPEHANPSIKEHHUA CEplIeYHOM MBIIIIIH,
MBITAIOMIENCS TPOTOJKHYTh KPOBb Yepe3 Cy3UBIIMECS COCyIbl. B pesynbraTe cepaeuHO-COCyIucTas cHcTeMa
opraHu3Ma mnoBpexaaercsi. TaOa4yHblid JIbIM SIBJISETCS CHJIBHBIM KaHIIEPOT€HOM, KOTOPBIH HEraTHBHO BIIMSIET HA
BHYTPEHHIOIO CTaOMJIBHOCTH BCEero opranmsma (romeoctas). JKuikas ¢opma COeIMHHUTENbHOW TKaHH — KPOBb B
NIepBYIO OYepeab OTBEYAeT 3a BHyTpEeHHHH OanaHc opraHu3Ma. KiieTku KpoBH, OTpaBlieHHbIE TaO0auHBIM IHIMOM, HE
MOTYT BBIIIOJIHATE CBOM (YHKIMH B JIOCTATOYHOM pEXMMe. B uacTHOCTH, Hapymiaercst CBS3b SPHUTPOLMTOB C
TeMOTJIOOMHOM, BCIIEICTBHE Y€ro TKAaHW HEZOCTATOUHO HACHIIIEHBI KUCIOPOAOM M HE 00ecredeHbl HE00X0IMMbIMU
MUTATEIbHBIMH BEIIECTBaMH. benble KpOBSHBIE KIETKM — JIEHKOLMTHI — 3TO HMMYHHBIC KIETKH, KOTOpBIE
BBINTOJIHAIOT 3alIUTHBIE (DYHKIMH OPTaHU3Ma, HapyIIeHHE NX IPUBOANUT K BOCTIJINTEIBHOMY IIPOLIECCY B OPTaHU3ME,
KOTOPBIN TEPSAET CIOCOOHOCTH NMPOTHBOCTOATH PA3IMUYHBIM HMH(MEKIMAM M Yy>KEPOIHBIM BemiecTBaM. JlTHTENbHOE
BO3JCHCTBHE Ta0a4yHOrO JAbIMa 3HAYMTEIBHO CHIDKAeT HMMyHHTeT. OcHOBHOW (QyHKIMEHl TpoMOOIMTOB,
Pa3BHBAIOIIMXCS M3 CTBOJOBOTO MerakapuoOiacta, SBISIETCS IPOLIECC CBEPTHIBaHUS KpoBH. HebmarompusiTHele
3 dekTsl TabayHOro JbpiMa YBEIMYHBAIOT BSI3KOCTH TPOMOOIMTOB, HApsIy C CY)KEHHOW CTEHKOW OSHAOTENHUs
YBEJIMYUBAIOT PUCK TPoMOO3a WK dMO0IHH. ITO B CBOIO O4Yepeb IPUBOAUT K MHCYJIBTY U CEPACYHOMY HPHUCTYITY.
[Ton BMsHMEM TaOaYHOTO ABIMA KOJIMYECTBO IeMOIIIOONHA B SpUTPOLUTAX YMEHBIIAETCS, YTO IPHUBOIUT K aHEMHH.

B pesynbrarax nccienoBaHHi OBUIO YCTAHOBJIEHO, YTO NOKA3aTEIH KPOBU OENBIX KPBIC HKCIIEPUMEHTAIBHBIX
TPyNI 3HAYUTENFHO OTIMYAINCh OT IIOKa3aTeled KpOBH KOHTPOJNIbHOM Tpynmel. Kpome Toro, Habmomaercs
3HAYUTEIBHOE CHIKECHHUE JICHKOINTAPHON (POpMBI KPOBH NPH OTPABICHUH TaOAYHBIM JABIMOM. Y POBEHb JICHKOLINTOB
OBLT 3HAYHUTENEHO HIDKE, YeM B KOHTposbHOU rpymme (16,34 £ 0,01). B mra3me KpoBU 3KCIIEpUMEHTAIBHBIX TPYIIT
TPBI3YHOB OTMETHJIOCH CHIKEHHE cozaepkanne (epmentoB. Takum o0pazomM, mpousonumm Mopdosorudeckue u
O6MOXMMUYECKHE M3MEHEHHSI B COCTAaBE KPOBU OEJBIX KPbIC MOCIIE ITUTENBHOTO BO3AEHCTBHSA Tab0A4yHOTO AbIMA IO
CPaBHEHHUIO C KOHTPOJIBHOW IPyNNOH. BbIO ycTaHOBIEHO, YTO OTPABIEHHE HKCIIEPUMEHTAIBHBIX IPYNN Ta0auHbIM
JIBIMOM M MHJIEKC 3PUTPOLUTOB CHIBOPOTKH KPOBHM MMENHM OTPUIATENbHbIE M3MEHEHUs. KonnuecTBo 3pUTpOIMTOB
OBLIO HIKE IO CPABHEHHUIO C KOHTPOJbHOH rpymmow (9,72 £ 0,1 * 1012 / ) mo 5,68 £ 0,9 * 1012 / 1. YpoBeHb
remoryioonHa (zo 150 £ 7,6 r / 1) Takxke cHu3mwics a0 125 £ 5,2 r / 1. COOTBETCTBEHHO OBUIH 3apErHCTPUPOBAHBI
JKMBOTHbIE C aHemued. CoriacHO pe3yJibTaTaM WCCIIEJOBaHMs, BO3JEiCTBHE Ta0ayHOro JAbIMa M HMHIEKC
TPOMOOLIMTOB B KPOBU TPYMIBI KUBOTHBIX M3MEHWJIMCh B OTPHLATEIHHOM HAIpPaBICHUH, aHAIOTHYHO WHIEKCY
sputporuroB. KommyecTBo TpoMOOIMTOB B KOHTPOJIBHOHM Tpymme cocraBwio 915 + 7,7 * 109 / 1, a B
AKCICPUMECHTAIBHBIX — MOBBICKIIOCH 10 1014 £ 4.2 * 109 / 1 cooTBeTcTBeHHO. ClEAYIOMUI BBIBOJ 3aKIFOYACTCS B
TOM, YTO TaOAYHBIN JIBIM OKA3bIBACT HETATUBHOE BIMSIHUE HA TPOMOOIIMTApHBIH 1TOKA3aTeNb KPOBH, & C YBEIHICHHEM
JI03bI €r0 BPEIHOTO BO3JEHCTBHE Takxke Bo3pacTaeT. CHIKEHHUE JEHKOIUTOB 00yCIIOBIEHO HAPYIIEHHEM UMMYHHBIX
¢yHKImMi opranusma. IIpuunHa yMEHBIIEHHS SPHUTPOLUTOB B TOM, YTO OHHM BBI3BaHBI MOYEBBIICIUTEIBHON
CHCTEMOM M B 3TOM CJIy4ae — TeMOJHTHYECKON aHeMmueld. DHIOTENHANbHBIA CIIOM KPOBEHOCHBIX COCYIOB OBII
MOBPEK/IEH.
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TabauHblil IbIM SBISIETCSA MOIIHBIM KaHIEPOI'€HOM, KOTOPBIH IIaryOHO BJIMSET Ha TOMEOCTa3 BCEro OpraHu3Ma.
3a BHyTpEHHEE PaBHOBECHE OPraHU3Ma B NIEPBYIO OUEPElb OTBEYAET JKUIKAs TKAHb COCUHUTEIBHON TKaHU — KPOBb.
[TosTOoMy B NaHHOHM cTaThe SIBJSIETCSl aKTYaJIbHBIM BBISBICHHE MOP(OJIOrHYECKHX W OMOXUMHYECKUX WU3MEHEHHH
KJIETOK KpPOBU O€NbIX KpbIC. DTa CTaThs JAeT Ba)KHOE 3aKIIOUEHHE B HApPYLICHUH KPOBEHOCHOW M WUMMYHHOMN
CUCTEMBI BCEIO OpraHu3Ma.
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