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ULTRASTRUCTURE OF LIVER OF RATS IN THE CONDITIONS OF ENHANCEABLE PHYSICAL ACTIVITY WITH
DIFFERENT DIET

These ultrastructures over of hepatocytes of rats are in-process brought. The morphological indexes of
liver were investigated at the combined influence of physical activity and valuable ration of feed with a
different power value.The presence of the expressed fatty dystrophy of hepatocytes is shown for rats
being on the high-calorific balanced diet, and feed low-caloric vitaminizednewei educed absence of the
looked after phenomena. Keywords: liver, dystrophy, hepatocytes, diet, rats, fats, carbohydrates,
ultrastructure.

Introduction. Basis of the traditional mode of life is made by a rational feed, main principle of that is an
observance balanced consumption of food on proteins, fats, carbohydrates, by vitamins and mineral
substances. However, to attain practically required balanced not succeeded even at the large variety of
food. In addition, the norm of albumen offered by dietitians in 1,5-2 times excels that is required to the
man, in obedience to Worldwide organization of health protection. At this surplus and artificially balanced
feed an organism does not get along at the leadingout of products of disintegration of nutritives, and
increasing weight limits motive activity, what results in the most various diseases. Generally known, that
a liver is the central organ of exchange and very sensible to food influences. These ultrastructures over of
hepatocytes of rats are in-process brought. The morphological indexes of liver were investigated at the
combined influence of physical activity and valuable ration of feed with a different power value. The
presence of the expressed fatty dystrophy of hepatocytes is shown for rats being on the high-calorific
balanced diet, and a feed the low-caloric vitaminized food educed absence of the looked after
phenomena. Maintenance of normal structure of liver requires a conformable in a quality and quantitative
relation feed. It is already known since olden times, that food must contain, along with sufficient calorie
content, also and vitamins, mineral substances and several of proteins, thus the last can be transferable
amino acids. At the same time, as before about the lack of albumen drawn conclusion only on negative
nitrous balance, and on the halt of height of young animals. Lately the special attention is turned on
insufficient by formations of enzymes of liver.Further important and interesting information was got as a
result of chemical and histological researches of maintenance of fat in a liver. While at the mixed food
maintenance of fat in a liver makes 5%, at a qualitatively unsuitable feed maintenance of fat in a liver can
rise to 10-15%, and it after a while can result in the irreversible defeat of liver [1-4]. On the basis of
researches evidently, that fats and "transport" in form lecithin: fat from a depot acts as a lecithin in a liver,
and from a liver fats are translated in a depot as a lecithin. Education and breaking up of phosphotides
take place in a liver. From the results of research, touching the mechanism of action of lipotrophic
substances, flows out, that all lipotropic substances, after an exception only of heparin, an eventual
account is assist formation of cholin. In respect of action of it, then this question is not yet found out,
action, are base on lack of lipotrophic substances in food however, sufficient in a high-calorie relation[5-
11]. Only food substance the presence of that actively promotes fatty infiltration of liver.Yet not fully
found out, what role is played by dietary factors in human pathology of hepatic illnesses.The task of our



researches was to study the ultrastructure of liver at the combined influence of physical activity and
valuable ration of feed with a different power value. Materials and research methodology. The mature
females of outbred white rat were used in an experiment, in an amount 18 things, three months age, with
mass 160 g., identical age and size. Animals were contained in single cages and divided by three groups.
Control the first group animals got ordinary feed mixture in food, second group low-calorised, vitaminized
food, and the third group high calorised food. The dosed physical activity animals got through swimming
in water of 18-20% in a flow 30 minutes. For the electro-microscopic analysis pieces of liver fixed in 2,5%
solution of gluteraldehyde with post-fixing in 1% solution of osmium tetroxide. Bioptates conducted on
the generally accepted methodology and concluded in ethon.Semithin cuts were painted by mixture of
methylene blue azur- 2 and basic fuksin. Ultra-thin cuts were prepared on the ultramicrotome of
"Reicheyt", uronilacetate and nitrate of lead contrasted on Reynolds. Preparations were investigated on
the electronic microscope. Research results. The ultrastructure of liver of rats shows in a norm, that liver
hepatocytes of rats had large kernels of the rounded or oval form with the wavy contours of nuclear shell
(picture 1). Distribution of the condensed chromoplasm was premarginal on separate areas in a
nucleoplasm.Karyonucleus is large, mainly granular structure. There were the single lipid including and
lipofuscin granules. Space of Disse was filled by the numerous micrivillus of vascular surface of hepatocyte.
Endothelia, covering the sinewaves of liver was presented by the layer of thin endothelial cages. The cages
of Kupffer met rarely.
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Picture 1- Ultrastructure of hepatocyte in a norm. N - nucleus, M - mitochondria, GCR - granular
cytoplasmic REticulum, G - is a glycogen. Electronogram x 12500 Electron-microscopic research of liver of
rats after swimming showed the next ultrastructural changes related to certain physical activity. The
nucleus of hepatocytes contained plenty of euchromatin. The condensed chromoplasm is distributed by
the thin strake of premarginal (picture 2). The amount of nuclear pores increased. Long tubulis of granular
cytoplasmic reticulum was situated in close connection with a nucleus and mitochondria. In area of large
blade mitochondrias they possessed narrow road clearances (picture 2).

Picture 2 - Ultrastructure of hepatocyte of rats after swimming. Hypertrophy of mitochondria. (M).
Electronogram x 12 500 Thus, frequent - in a flow 30 minutes the conducted swimming at the
temperature of water 182C resulted in the expressed compensatory-adaptive reactions of organoids,
reflecting strengthening of albuminous and carbohydrate synthesis in a liver. The destructive changes of
organoids as a result of overstrain were expressed not sharply. Ultrastructure of liver of rats, being on an
abundant high-calorie and balanced diet after 30 days of swimming showed that nucleus of hepatocytes
had been by large with premarginal distribution of the condensed chromoplasm (picture3). Electronically
dense granules and wall outlets of granules of glycogen were evenly situated in a cytoplasm.Lipid drops
are polymorphic on a size possessed more dense core and electroniclight rim. Thus, phenomena of fatty
dystrophy of hepatocytes in liver saved. At electron microscopic study of liver of rats, being on the
lowcalorie vitaminized diet in 30 days swimming it is found out that the nucleus of hepatocytes had the
scalloped cut up contours of nuclear shell and premarginal distribution of the condensed chromoplasm
(picture 4). Thus, in 30 days of swimming on a
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background this diet the brightly expressed compensatoryadaptive changes developed in hepatocytes,
reflecting intensification of proteins and carbohydrate exchange. The signs of fatty dystrophy were
absent.

Picture 3 - L- lipid drops on periphery of hepatocyte, APL - autophagolysome.Electronogram x 14 500

Picture 4 - Sharp hyperplasia of granular cytoplasmic reticulum (GCR) and mitochondria (M), G is a
glycogen. The phenomena of fatty dystrophy are absent. Electronogram x 12 500 Conclusion. Electron
microscopy research educed the presence of the expressed fatty dystrophy of hepatocytes for rats in 30
days of swimming a feed high-calorific food resulted in predominance of processes of accumulation of fat.
Lipid drops became denser. The preliminary feed of rats and swimming the low-caloric vitaminized food
the phenomenon of fatty dystrophy of hepatocytes did not cause. Ultrastructural changes of
mitochondria, granular cytoplasmic reticulum, testified to the high level of compensatory-adaptive
reactions. Intensification of exchange processes accompanied by the enhanceabledetoxication function
of cages, provided agranular endoplasmic reticulum and peroxisomas.This diet exclusive development of
fatty dystrophy of liver and high resistance of organ to physical stress.
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3.b. EcnmcuuntoBsa 1, A.C. KoxkamkapoBaz2, P.T.Tarnposa2, C.A.MaHKnbaesal,
B.A.Abaynnaesal,.A.Mbip3axaHoBa,2 .C.BckeHbaltl 19n-Papabu atbiHAafbl Kasak  ¥YATTbIK
YHusepcuteTi 2C. XK. AcheHgmaposaTbiHAaFbl Kasak ¥ATTbiKk MeguunHa YHMBepCUTeTI

OPTYPNIOANETANNAPMEH®U3NKAJIbIK KYKTEMEHIH, YOFAPBINIAYbIXXAFOANBIHOAFbI
EFEYKYMPBIKTAPAbIH BAYbIPbIHbIH, Y/IbTPAKYPbI/IbIMbI

TyHiH: Byn »KymbiCTa ereyKymMpblKTap renatoumuTTepiHiH YAbTPaKYpPbINbIMAAPbIHbIH MafiMeTTepi
KenTipinreH. JleHere pU3MKaNbIK Kyw TYCipy }KaHe ap Typ/li SHepreTMKanbik H6afanbifbl 6ap TOMbIK TamaK
PauUMOHbIH apanacTbipy KesiHgeri 6ayblpAblH, MOpPGONOrUANbLIK KepceTkiwTepi 3epTtrenai. *ofapbl
KanopuANbIK TamaK AMeTacbiHAafbl ereyKymMpbliKTap4a renatouuTtrepdin, Ma AUCTPOOUACHbIH, aliKbIH
KOpiHyi, an TeMeH Kajopuanbl A9PYMEHAEeNreH TamaK AMeTacbiHAafbl  ereykynpbikTapaa



renatounTTepAaiH ma anctpoduAcbl KyObinbICbIHbIH, 60AMalTbIHAbIFLI KepceTinai. TyniHai cesaep:
6ayblp, Anctpodusa, renatoumnTTep, ANETA, EFEYKYMPLIKTAP, Manaap, Kemipcynap, yabTpa Kypblibim.

3.b. Ecumcuntosal, A.C. Koxkam»kapoBaz, P.T.Tarnposaz, C.A.MaHKunbaesnal,
b.A.A6aynnaesal,.A.Mbip3axaHoBa,2 *K.C.OckeHbanl 1Kazaxckuit HaumoHanbHbIN YHUBEPCUTET UMEHM
Anb-®apabu 2Kazaxckuit HaunmoHanbHbIn MegmunHekmin Yunsepcutet umenu C.4. Acobenamaposa

V/IbTPACTPYKTYPA TMEYEHU KPbIC B YC/IOBMAX MOBBLIWEHHON ®U3NYECKOWM HATPY3KU C
PA3/IMYHON OMNETOWM

Pestome: B paboTte npuBoaATCA [AaHHble YAbTPACTPYKTYpbIrenaToumMtoB Kpbic. WccnemoBanuch
Mopdonormyeckme nokasaTenu neyeHm npu KOMBMHNMPOBAHHOM BO3AENCTBUM GU3MUYECKOMN HArpy3Ku U
MOJIHOLUEHHOrO pauMOHa NUTAHUA C Pas3/IMYHOM SHEPreTUYEeCcKolM UeHHOCTblo. [loKasaHo Hanuuue
BbIpaXK€HHON KUPOBOM AUCTPODUM TrenaToUuMUTOB Yy KPbIC, HAXOAMBLUMXCA Ha BbICOKOKAIOPUNHOM
cbanaHCcMpoBaHHOW AuMeTe, a MUTAHWE HWU3KOKA/IoOPUMHOW BUTaMUHM3MPOBAHHOW MNewWein BbIABMAO
OTCYTCTBME HabntoAaeMbix ABAEHUN. KntoueBble CNoBa: neyeHb, ANcTpodusa, renatoumTbl, ANETa, KPbIChI,
KUPbI, YINeBoabl, YbTPaCTPYKTypa.
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STUDY OF INFLUENCE OF TOXIC SUBSTANCES ON ORGANISM

In the article the questions of complex action of crude oil are shown on the whole on the organism of
rats. Morphological, haematological processes are studied for mammals, developing under influence of
action of crude oil, getting them with food and water in the conditions of laboratory experiment. It is set
that enterosorbent possesses the expressed universal absorbe property. In the road clearance of
gastrointestinal tract it can link and destroy from an organism acting from outside and appearing inwardly
toxic substances of different nature, including oil products. Keywords: toxic substances, rats,
morphological processes, haematological processes, enterosorbent, histological research, haematological
index of blood, speed hemopexis, automatic haematological analyzer.

Introduction. Presently considerable part of illnesses of man and animals is related to worsening of
ecological situation. Qil, getting in the organism of animals, can cause the gastroenteric bleeding,
intoxication of liver, kidney insufficiency and violations of piesis. Presently from influence of environment



there is influence of enormous amount of toxic substances on the organism of man and animals. Toxic
substances affect organism of people through respirable air, consumable food, water and through a skin.
Under influence of toxic substances there are the pathological processes
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in organs, attended with the morphological changes of tissue their formative. Violation of structure of one
of them affects functional and structural properties of other tissue systems, that results in certain
violations of intertissuecooperations. Finding out of biological mechanisms of action of toxic substances
at intercellular and intertissue level matters very much for understanding of pathogeny of different
diseases. For renewal and defence of organism of man enterosorbents, able to take in, render harmless
and destroy toxic connections from an organism, are widely used [1-10]. From literary data evidently, that
small works on the study of morphological changes on a background the use of complex action of
enterosorbent on the whole on the organism of man and animals.For normalization of the broken
exchange processes in the organism of man and animals, caused by eco-toxicants of anthropogenic
character, very much different facilities and methods offer, heavy metals, adsorbents, and forage
additions. Effective means reducing the negative consequences of action of eco-toxicants on the organism
of animals are enterosorbents. Enterosorbtion practically does not have contra-indications, does not
require the special equipment, applicable in any terms[1115]. Taking into account, importance of
enterosorbents by us was high-efficiency carbon enterosorbents on the basis of digister, possessing a
correction, universal sorbtion abilities, goes out an organism by a standard method. In this connection,
we undertook a study on determination of effective influence of enterosorbents on the histological and
haematological indexes of white outbred rats getting it with food and water in the conditions of laboratory
experiment. Methods of realization of the experiment. Research oblect is 60 outbred rats-males of three
months age with initial mass 200220 gramms. Rats were neat on sex, age, mass. The choice of males for
a study was conditioned by that for females in the different terms of ex-trawl cycle a sensitiveness can
change to the different factors, and also a hit is possible in experience of pregnant females. The animals
selected for experience answered all requirements produced to raising of experiment (Good Laboratory
nursery). 1 group is an intact group; 2 group is an experience group - poisoning of Tengiz deposits; 3 group
is an experience group is poisoning by oil of Tengiz deposit + enterosorbent. Research is plugged in itself
by influence of crude oil on shallow mammals in laboratory terms. Control group of animals got the same
forage, in the same amounts and proportions, but without addition of oil. During an experiment in the
food ration of experimental groups of animals got the same forage, in the same amounts and proportions,
but without addition of oil. During an experiment in the food ration of experimental groups of animals
systematic - added crude oil of Tengiz deposit. On the first stage of experiment a feed was mixed by oil in
gravimetric correlation 1: 0,01 is a concentration of oil about 1%, the concentration of oil of 0,001% was
created in a drinkingwater. Thus, taking into account day's ration of rat 2, 3 groups got crude oil in a dose-
6 g/kg/day. On the second stage of experiment animals 3 groups after poisoning by oil enterosorbent
every day in the dosage of 1g/kg/day. Animals were contained in terms vivariums, by free availability to
food, water and were one age. An experiment was conducted on standard to the generally accepted
methodology. Viewing and photographing of the got histological preparations carried out through the
light microscope of LeicaDMLS with the digital chamber of LeicaDFS 280. For determination of
haematological indexes of blood (amount of haemoglobin, red cells, thrombocytes and leucocytes, and
similarly speed and haemopexis) of used automatic haematological analyzer of Abacus Junior Vet,
productions of DIATRON (Austria). Fence of blood for laboratory animals came true by the method of



counteretch for rats, approximately 0,5-0,6 mls of blood. Animals before a counteretch were put to sleep
by a chloroform. Haematological researches.Haematological indexes of blood at petroleum
contamination and after a correction in a winter

spring period it was shown by its enterosorbent, that during the repeated realization of experiment
practically all haematological indexes of blood of animals of the second group fell down at petroleum
contamination. For some animals of the second group leucopeny, relatively absolute lymphopenia and
monocytosis were marked. Sharply fell down level of red corpuscles and haemoglobin, and also
thrombocytes. Experimental data showed that the stay of rats on a petroleum diet had resulted in the
considerable changes of leukocytes picture of peripheral blood. After the stay of rats on a petroleum diet
there was statistically the reliable (P < 0,001) lowering of general amount of leucocytes to 1,6+0,02 109/I.
as compared to a control group are 4,9+0,03 109/I. It is impossible to eliminate the origins of leucocytosis
in our experiments and due to mobilization of cages from a wall pool in circulator. After disintoxication
the amount of leucocytes increased to 5,1+0,01, leukoformulenotedly got well. Experimental data showed
that the stay of rats on a petroleum diet had resulted in the considerable changes of index of red
corpuscles of peripheral blood. After the stay of rats there was statistically the reliable (P <0,001) lowering
of all indexes of index of red corpuscles on a petroleum diet, the amount of red corpuscles and
haemoglobin is special to - 8,29+0,08 and 89+3,5 accordingly. After disintoxication the amount of red
corpuscles and haemoglobin increased to - 8,97+0,07 and 113%6,4 accordingly, erythrocytes
formulenotedly got well. These changes in the thrombocyte index of peripheral blood at petroleum
contamination and after a correction it was shown by its enterosorbent, that the stay of rats on a
petroleum diet had resulted in the considerable changes of index of red corpuscles of peripheral blood.
After the stay of rats there was statistically the reliable (P < 0,001) lowering of some indexes of
thrombocyte index on a petroleum diet, the amount of thrombocytes and thrombocryte is special to -
577+13,5 and 0,351%0,002 accordingly. After disintoxication the amount of thrombocytes and
haemoglobin increased to - 680+8,2 and 0,461+0,001 accordingly, thrombocyte formula notedly got into
norm. Experimental influence caused in the organism of shallow mammals of the second group noticeable
deviations from a norm, and indexes of blood the animals of the third group had very near with the
indexes of blood of control group of animals. It talks that enterosorbent as a purifier of organism from
toxicants positively influences on the indexes of blood at chronic to intoxication. Consequently application
of enterosorbent effectively reduces negative influence of oil on the homoeostasis of organism.
Morphological researches. Results of histological research of lungs, heart, buds, bowels and stomach for
the control rats of the first group on semithin cuts showed that all organs are in a norm. The results of
histological research of lungs for the experimental rats of the second group after influence of crude oil
were found out the expressed morphological changes. The phenomena of atelectasiss of pulmonary fabric
are placed visible, alternating with the areas of swelling of pulmonary tissue. Microscopic research of
myocardium of experimental rats of the second group showed an edema and destruction of separate
endothelial cages. Of the circulatory system capillaries were sanguineous. Morphological researches of
mucous membrane of thin department of bowels covered by a monolayer with a border epithelium with
the unclearly expressed arctic differentiation of relatively basale membrane. There was a plethora of
capillaries of hair and vessels of own shell in a thin bowel. The hypersecretion of bowel cells was also
marked, that can be considered as a protective reaction. Histological research of bowels of rats at
influence crude oil showed the expressed changes of destructive character in thin bowels and insignificant
morphological changes of compernsatory-adaptive character in the thick department of bowels.
Histological researches of action of crude oil on the stomach of rats educed pathomorphological changes
in a structure, there was an edema of mucous membrane of stomach and violation of integrity of
epithelium in the separate areas of stomach. As a result of histological study of organs of experimental
rats of the third group after poisoning by nanoenterosorbent was visible oil of Tengiz deposit +, that
morphological researches of action of enterosorbent on the stomach of rats did not educe strong changes
in the structure of
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this organ. On expiration of experiment after the reception of enterosorbent the stomach of rat looked
fully renovated. Morphological research of kidneys of experimental rats of the third group showed that
feeding by enterosorbent assisted the increase of compensatory-adaptive reactions. The histological
study of microslides of myocardium of experimental rats of the third group showed on semithincuts, that
in the muscular shell of heart of strong damages was not observed. As a result of histological research of
bowels there is strengthening in the mucous membrane of shell of thin bowel by the bowel cells of hair
secretion of mucus and selection of it in the road clearance of bowels, that executes a protective reaction
on entering it road clearance of oil, the secretion of mucus increased bowel cages, its accumulation was
marked in space between hair, also there are insignificant morphological changes in the thick department
of bowels. Conclusion. Haematological indexes of blood the animals of the third group had very near with
the indexes of blood of control group of animals. For the animals of control group and third group the
signs of anaemia were not marked, it talks about that, enterosorbent as a purifier of organism from
toxicants positively influencing on the indexes of blood during chronic intoxication. In the road clearance
of gastrointestinal tract enterosorbent can link and destroy from an organism acting from outside and
appearing inwardly toxic substances of different nature, including oil products, and also can sorb surplus
of bilirubin, cholesterol and lipid complexes, metabolites of nitrous exchange, substances of "middle
molecular mass", accountable for development of metabolic toxicosis. The results of histological research
of internal organs specify on that after influence of crude oil the expressed morphological

changes come to light in lungs, heart, kidneys, bowels, stomach of animals. The obtained experimental
data of the third group testify that at petroleum contamination and after a correction its enterosorbent
during two months accompanied rats by reduction of damage of organs. Undertaken studies for the rats
of the second group allowed to educe, that over feeding with of rats crude oil brings to strong destructive
violations of organs of lungs, heart, kidneys, bowels, stomach, and application in the experiment of crude
oil and after a correction assisted reduction of dystrophic processes and increase of compensatory-
adaptive reactions. Conclusions: 1.Experimental influence crude oil caused in the organism of rats of the
second group noticeable deviations from a norm. Adding of crude oil to the food ration resulted in the
destructive changes of organs of animals of this group. Application of enterosorbentnotedly brought
down negative influence of oil on morphological changes. 2. Entrerosorbent can have antioxidant, blocks
the action of aggressive free radicals and adaptogenic properties, promotes the resistibility of organism
to the infections, unfavorable ecological factors, plays an important correction role. 3. The use of
enterosorbent in experiment of the third group does not cause in the investigational organs of rats of the
special changes of destructive character. Insignificant changes in histostructure fully reversable and carry
compensatory-adaptive character. 4. It is set that enterosorbent possesses the expressed universal
sorbtion property, renovates homoeostasis of organism and possesses compensatory-adaptive
characteristics.
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3.6.EcumcumTosal, A.C.Koxkamwkaposa2, H.T.AbnalixaHoBal, W.A.Xypasenb3, C.A.MaHKubaesal,
MN.Tneybekkbizbid, W.M.HKapkoBal 19n-dapabu atbiHgafbl Kasak YATTbik  YHuBepcuteti 2C.K.
AcoeHpmapoBaTbiHaafbl Kasak ¥ATTbiKk MeguumHa YHusepcuTeTi 3XapbKoB MeAULMHANBIK KOFapbl OKY
OpHbIHaH KeliHri 6inim 6epy akagemuacsl, XapbkoB, YKpanHa 4ActaHa MeauunHa YHusepcuteTi YbITTbl
3ATTAPAbIH AF3AfA oCEPIH AHBIKTAY TyiiH: MaKanaga, ereyKkympblK af3acblHa MyHal WMKi3aTbIHbIH,
KelweHAi 9cepiHiH *annbl cypaKTapbl KapacTblpblifaHAbIFbl KepceTifiedi. 3epTxaHanblk Taxipnbenep
6apbICblHAA,CYTKOPEKTINEPAI KOPEKTEHAIpY HeridiHge TafaMMeEH XaHe CyMeH KeneTiH MyHal
LUMKI3aTbIHbIH, ~ 9peKeTiHiH, acepiHeH 60naTblH  MOPQONOTUANBIK, TEMATONOTMANBIK  NpouecTep
aHbIKTaNbIHAbI.IHTepocopbeHT ambeban copbLmANnbIK KacueTTepre ne eKeHAiri aHbIKTabIHbIN KypblAabl.
Af3a[aH XaHe CbIPTTaH Kesin TYCKeH COHAal - aK ilwTe nanga 6onfaH Typai TabuFaTTbl YbITTbl 3aTTapAb!
YKOHEe MyHal eHimAaepiH caHpblay[a acKasaH-ileK TPaKTbiHbIH 6alnaHbICTbIPYbl MYMKiIH. TyWhiHAj ce3gep:
YbITTbl  3aTTap, ereykympbiKTap, MopQpONoruAabIK  NpoLecTep, remaToNnoruAAbIK  NpoLecTep,
SHTEPOCOPOEHT, TUCTONOMMAMBIK 3epTTey, KaHHbIH, TeMATO/IOTUANbIK KOPCETKiWi, KaHHbIH afy
KbIOAMAbIFbI, aBTOMATTAHAbIPbIIFAH FeMaTO/I0TMUAbIK aHa/IN3aTop.

3.6.EcumcumnToBa 1, A.C.KokamkapoBa2, H.T.A6bnaiixaHoBal, W.A.)Kypasenb3, C.A.MaHkunbaeBal,
MN.Tneybekkbidbid, WN.M.HKapkoBal 1 Kasaxckuih HaumoHanbHbIt YHMBEpPCUTET MMeHW anb-Papabu
2Kasaxckuit HaumoHanbHbln MegnunHckuii YHusepcutet umenun C.O. AchpeHamsapoBa 3 XapbKOBCKas



MeAMNLUMHCKaa akagemua nocneguniomHoro obpasosaHuaA, Xapbkos, YKpauHa 4MeamuuHCKuia
yHuBepcuTeT AcTaHa

N3YYEHUE BIMAHNA TOKCUYECKNX BELLLECTB HA OPTAHU3M

Pe3stome: B cTaTbe MOKa3aHbl BOMPOCbI KOMMAEKCHOTO AeNCTBUA Cblpoi HedTU B LENOM Ha OPraHusm
Kpbic. M3y4eHbl mopdosiornyeckne, rematosiormyeckne nNpoLecchbl y MIEKONUTAOWMX, Pa3BUBaIOLLMXCA
nog, BAMAHNEM AENCTBUA Cbipoi HedTU, NONYHABLUMX e C NULLEN U BOAOM B YCNOBUAX NabopaTopHOro
3KCNepMmeHTa. YCTaHOBNAEHO, 4TO 3HTepocopbeHT o06nagaeT BblpaXKEeHHbIM  YHMBEPCAbHbIM
COpBUMOHHBIM CBOMCTBOM. B npoceeTe enyLouYHO-KULWEYHOro TPaKTa OH MOXKET CBA3bIBATb U BbIBOAUTb
M3 opraHvMama nocTynatowme m3sHe M obpasylowmeca BHYTPU TOKCMYECKME BELLECTBA Pa3UYHOWN
npupoabl, B TOM u4ucne HedTenpoAykToB.  KnwoueBble Cn0Ba: TOKCMYECKME BeELLECTBA,KPbICHI,
Mmopdonormyeckme nNpoueccbl, remaToNIorMYeckme MNpPoLEecchbl, 3HTEPOCOPOEHT, TUCTONOTUYECKOE
nccnenoBaHWe, remMaToIorMYeCcKnin MOKasaTelb KPOBW, CKOPOCTb CBEPTbIBAaHUE KPOBU



