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THE EFFECT OF TOXICANTS
ON THE MEMBRANE HYDROLYSIS
OF THE DIGESTIVE TRACT IN ANIMALS

Abstract. The article deals with the effect of cadmium on abdominal and membrane hydrolysis of the digestive
tract in rats. Continuous worsening of the ecological condition,increase in environmentally harmful factors, dete-
rioration of ecological condition in the food industry in the world determines the high relevance of this research
topic. Salts of heavy metals, including ions of cadmium are dangerous; they cause activity disorders of liver, kidneys
and in blood circulation. In our studies we determined the effect of toxicants on the abdominal and membrane
hydrolysis of the digestive tract on the activity of alanine aminotransferase (ALAT) and aspartate aminotransferase
(ASAT)ferments. As a result of the study, the activity of enzymes in the stomach was determined, both in the small
and large intestines, in normal condition and after poisoning with toxicant.

Under poisoning, the increase of the amount of alkaline phosphatase is observed;the level of enzymes of
aminotransferase has increased which is related to liver activity disorder; in pancreas and liver there is a streng-
thening of cytologic processes; the synthesis of protein has decreased and the transport function of metabolism gets
disrupted. The obtained results have practical significance in ecology, medicine, agriculture,and the food industry.
The results derived from the research make it possible to create a database of the effect of cadmium on the activity of
the digestive system of mammals, and can be the basis for finding ways to solve this problem.

Key words: rats, toxicants, membrane hydrolysis, enzymes, digestive tract.

Introduction. Chemicals that pose a threat to human health and pollute the environment are indus-
trial toxicants, such as cadmium, lead, mercury,and other volatile organic compounds. Knowledge of the
mechanisms of the involvement of the circulatory lymphatic system, the preservation of balance in case of
a disturbance in the adaptation reaction in the living organism will make it possible to reduce the negative
influence of extreme factors on the visceral function, and also take preventive measures against them [1].

As a result of the conducted studies [1, 2], the effect of cadmium ions on the lymphatic flow and on
the contractile activity of lymphatic vessels was clarified, along with deriving information on the negative
effect of cadmium salts on the composition of blood and lymph proteins, as well as on the prothiolytic
activity of cells [3, 4].

Cadmium salts also affect other cells and organs of a human. Conducted laboratory tests on animals
have shown that when cadmium salts enter the body via different paths, in a short time - in around 12-
16 weeks, the liver happens to increase while other organs and tissues of the body get damaged [5, 6].

Salts of heavy metals, and among them cadmium ions, are considered dangerous, as they cause
disturbances in liver and kidney activity, as well as in blood circulation. Under poisoning with salts of
heavy metals, and among them with salts of cadmium, now it is necessary to clarify the mechanism of the
negative influence of cadmium ions on the body; at the same time in the modern periodithas become
relevant to study ways to restore the activity of organs after damage. The substances that poison the
human body lead to various diseases. Poisoning with salts of heavy metals leads to cardiovascular
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diseases, endoarthritis, thrombosis, gastrointestinal diseases, which can lead to both temporary and full-
disability[7, 8].

The most vulnerable to various toxic substances are cells, subcells of membranes of organelles,
important compounds of the biosynthetic system, for example, histamine, hormones, as well as oxidation
of lipids, as one of the modern mechanisms of biomembrane damage. Damage to the cell begins with the
release of a toxic substance into the organism and its appearance in the environment of the cell membrane
[9, 10]. Cadmium changes the blood-brain conductivity of external systems and microvessels. Cadmium
ions are absorbed in the membrane, penetrate into the red blood cells, then connect with the plasma
protein and penetrate into other tissues. In erythrocytes, 70% of cadmium is retained [11].

In connection with this, the study of the function of the gastrointestinal tract, the functions of its
exchange and drainage and the penetration of cadmium ions into the intercellular space and into the mem-
brane exchange has great theoretical and practical significance. The common vital physiological and
biochemical processes are based on the function of the biological membrane; in connection with this,
under the poisoning of organs and tissues with various toxic substances, there is no information on the
transport function of the gastrointestinal tract. In consequence of damage to the function of biomembrane,
a chain of pathological processes appears in organism [12].

In the modern period, researchers are much interested in studying the ways of the transport function
of the gastrointestinal tract, their biochemical indices and properties. In this regard, the main goal of our
research was to study the effect of cadmium salts on the organism, in particular, investigating the changes
occurring in the digestive system.

The aim of the research: to determine the activity of enzymes involved in the membrane hydrolysis
of the digestive tract of rats in normal conditions and under intake of cadmium salts.

Materials of the research. In our research, the effect of salts of heavy metals, in particular cadmium
salts on the membrane transport of the digestive system, was studied. The research was conducted on
50 adult white rats with an average weight of 230-250 grams.

Method of research. In order to study the effect of cadmium ions on membrane and cavity transport
through the digestive tract, the rats were daily given a 200-ml cadmium chloride solutionthroughout
30 days. To determine the effect of the toxicant on the enzymatic activity, the experimental rats were
decapitated after anesthesia. To determine the toxicity of heavy metal salts, laboratory rats were divided
into two groups: the first group (20 rats) and the second experimental group (30 rats). To poison the rats,
aqueous solutions of heavy metals were used. The salts of heavy metals, namely, an aqueous solution of
cadmium chloride, were given to the experimental group in the amount of 200 ml per day for 30 days. An
aqueous solution of cadmium chloride was prepared at a concentration of 0.05 mg/1 (0.02 mg/kg) [13].

Determination of membrane digestion was carried out by the method of A.M. Ugolev. The tissues of
the thin, large intestines and stomach were rinsed in Ringer-Locke solution (1:1), ground three times for
120 seconds each in a Polytron homogenizer; the homogenate was first centrifuged at the speed of 10,000
g for 30 minutes, thenatthe speed of 30,000 gfor60 minutes. Biochemical indices were derived from the
obtained homogenates of the small, large intestines and stomach.

In membrane digestion, the enzymes alanine aminotransferase (ALAT) and aspartate aminotrans-
ferase (ASAT) contained in the small and large intestines and stomach were determined by the Raitman-
Frenkel method; the activity of alkaline phosphatase based on the hydrolysis of p-glycerophosphate was
determined by the Bodansky method; the amount of a-amylasewas determined by the amyloclastic me-
thod [14] with the help of the clinical diagnostic complex "Bio-Lachema-Test" (Czech Republic) using a
biochemical analyzer "Biochem FC-360" (USA).

The obtained indicators were processed by a computer program Microsoft Excel, and also statistical
data processing by the Student and Fisher criterion was used, performing calculations in the interval of
p <0.05 and p <0.001.

Analysis and discussion of the data obtained. As a result of the study, during poisoning, the influence
on the process of digestion was observed along withthedisturbance of the equilibrium of water metabo-
lism in the animals' organism, the water retention in organs and tissues was also noted. This led to an
increase in the weight of some organs. In the organism, protein metabolism, lipid metabolism and the ex-
change of enzymatic processes are violated; the interstitial fluid in the liver and in the kidneys decreases.
These processesare likely to be associated with the accumulation of cadmium ions in the organ tissues.
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Table 1 — Effect of cadmium salts on biochemical indices of membrane digestion.

Indicator name Observation group Poisoning with cadmiumsalts

Smallintestine

ALAT, U/ 272,0+9,7 291,3+8,5*

ASAT, TU/ 263,9+7,2 287,4+6,9*

Alkalinephosphatase, [U/1 48,943,8 89,1+4,6*

Totalamelase, 1U/I 46,4+3.3 60,1+4,1%*
Largeintestine

ALAT, TU/ 264,1+4,2 289,7+6,1*

ASAT, TU/ 212,743,5 238,9+5,4*

Alkalinephosphatase, U/ 52,4421 64,6+3,9%*

Totalamelase, 1U/1 7,13+0,3 10,2+0,1*

Stomach

ALAT, TU/ 223,942,6 287,3+5,3*

ASAT, IU/ 231,4+4,1 299,6+2,5*

Alkalinephosphatase, TU/1 105,5+1,8 164,143, 7%*

Totalamelase, 1U/1 52,8+2,2 87,3+£2,9%*

Note: the purity of observation when comparing: *P < 0,05; **P<0,01.

In the process of digestion by A. M. Ugolev, the membrane one is the second period of digestion. As
a result of our studies, a negative effect of cadmium ions on membrane exchange was revealed (table 1).

In the course of the study, under both normal conditions and when poisoned with cadmium salts,
chymeswere taken from various areas and placed in the measuring tube; the mass of the mucosa was
measured: the mass of small intestine was 0.048+0.0001 mg, of the large intestine - 0.065+0.0003 mg, of
the stomach - 0.0924+0.0002 mg.

The general membrane digestion proceeds due to the peculiarities of the structure of mucosa of the
small intestine. We noted the presence of villi and microvilli in the intestinal mucosa [15]. The structure
of the membrane is surrounded by a complex enzymatic system, at the same time, in the direction of the
membrane, there is a holdup of enzymes from the intestinal cavity. Underpoisoning with cadmium salts,
the membrane metabolism in the digestive systemhas a different directionality. This, in time, can lead to
changes in enzymes of aminotransferase. During the study process, an increase in the parameters of
alkaline phosphatase in the small intestine was observed at 82%, 89.1+4.6* 1U/I; in the control group,
these values were at 48.9+£3.8 IU/1 (table 1, figure 1).

Aspartate aminotransferase is one of the main enzymes of protein metabolism in the body. This
enzyme is involved in the synthesis of amino acids, is part of the cell membrane and tissue. ASAT is
active in all organs. In connection with such feature, aminotransferase can be attributed to specific en-
zymes. Alanine aminotransferase is synthesized in many human organs: in the kidneys, in the heart
muscle, in the liver, and even in the skeletal musculature. One of the main functions of the enzyme is to
participate in the turnover of amino acids. This enzyme is a catalyst in the transition of alaninamic acid to
alpha-ketogluthorate. As a result of the conversion of the amino group, glutamine and pyruvic acid are
synthesized.

ASAT mainly occurs in the myocardium (heart muscle), hepatocyte (hepatic cell), muscle tissue and
brain neurons. The higher the activity of cytolysis, the higher the value of ASAT. When the cell structure
is destroyed, the plasma activity decreases. The analysis of ALAT helps to determine changes in myo-
cardial cells (cytolysis) or various deviations of the hepatic cell. The results of ALAT show not only
specific cell abnormalities, but also serve as an indicator for differential diagnosis of heart and liver
pathology.Based on anatomical, morphological, histological studies we are awareabout the presence of
villi and microvilli in the mucous membrane of the stomach and intestines. There is a complex enzymatic
system in the structure of the membrane surrounding the mucous membrane;at the same time the enzymes
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Designations: along the ordinate axis - ALAT, ASAT, alkaline phosphatase in IU/l, along the abscissa - 1 - ALAT, 2 -
ASAT, 3 - indicators of alkaline phosphatase.

Figure 1 — Biochemical indices of membrane digestion
in the stomach under control conditions and under poisoning with salts of heavy metals

are hold up from the inside of the membrane and from the intestinal cavity. Microvilli and enzymes in the
membrane composition are involvedinthe digestion of food. And thus, the processes of splitting, digesting
and influencing the biochemicalandphysiological processes proceed.

As a result of the analysis of literature data, information was obtained that under poisoning with
cadmium salts, there are changes in the contents of ALAT, ASAT, trypsin, amylase, lipase, total protein,
urea, creatinine, bilirubin and hematological parameters. When poisoning with salts of heavy metals, the
content of amylase in the digestive tract increased by 29.5% (figure 6, table 2). In comparison with norm,
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Designations: along the ordinate axis - amylase level in IU/], along the abscissa - 1 - control group, 2 - group of animals
poisoned with cadmium salt.

Figure 2 — Indices of the level of amylase in the stomach of rats under membrane digestion




Hzeecmus Hayuonanvnou Axademuu nayk Pecnyonuku Kazaxcman

the content of amylase in the small intestine increased by 1.2 times, 60.1+4.1 * IU/I (table 1). An increase
in the content of enzymes in the gastrointestinal tract is also observed through biochemical indicators.

An increase in the level of a-amylase in the small intestine indicates a rapid poisoning by the
toxicant. According to the literature [159-161], an increase in the level of a-amylase explains the activity
of enzymes and their appearance in the blood in a high concentration, and this all indicates a rapid
poisoning of the organism and the onset of pathological processes.

The cadmium metal that enters the body is found in the blood in the form of a colloid phosphate or as
albumins. First it enters through the blood in all the tissues and accumulates in the bones, in the liver
tissues and kidneys. At such a moment, the formation of trivalent phosphate occurs. Due to the action of
the cadmiummetal, as a toxic substance, on the body as a whole, the poison also affects the nervous
system. As a result of intoxication with the poison of the central nervous system, dizziness, insomnia, epi-
leptic convulsions, inattention, visual and movement coordination impairment, and muscle fatigue are
observed.

An increase in the level of amylase and alkaline phosphatase in the small intestine in the animals’
organismindicates a rapid poisoning. According to the literature [16, 17], the increase in the level of
amylase is explained by the activity of this enzyme and its appearance in the bloodstream and, in the
whole, in the blood circulation of the body, and this, in turn, indicates a rapid onset of poisoning of the
organism and the course of pathological processes in the organs.

In our research work, we drew attention to possible changes in the stomach when animals were
poisoned with cadmium salts. A well-known to all of us mechanism of membrane digestion has a great
biological significance. This stage of digestion generally proceeds in a pure, non-microbial state. This is
due to the goblet structure of the mucosa.

From the biochemical parameters of the structure of the stomach the following information was
obtained. In the control group of animals, the concentration of alanine aminotransferase and aspartate
aminotransferase was 223.942.6 and 231.4+4.1 IU/I respectively; under poisoning by salts of cadmium
the indicators were 287.3+£5.3* and 299.6+2.5* IU/I respectively. After poisoning, the indices in the
stomach rose by 28-29% (P<0.05). In the digestive tract, most of the food appears, and herethe accu-
mulation of ions of cadmium salts is possible. Therefore, when the gastric mucosa is poisoned, as com-
pared to other parts of the stomach, the phosphatase indicators tend to increase.

In rural animal husbandry, cadmium poisoning is rare. Poisoning occurs in most cases through drin-
king water. In the experiment, it was found that 600-800 mg/kg of cadmium is needed for acute poisoning
with lethaloutcome of cattle, and 30-40 mg/kg during 1 month is necessary for sluggish poisoning.
According to the information obtained from the literature, it is known that salts of heavy metals cause a
decrease in arterial pressure, inflammation of the gastrointestinal tract, stomach and duodenum, wrinkling
of them, and possibly the appearance of ulcers, although these statements require further investigation.

According to the information obtained from the scientific literature, the weight of rats decreases
under their poisoning with heavy metals, moreover, there occur changes in protein metabolism, bioche-
mical, physiological, histochemical parameters, in particular, an increase in the nitrogenous amine,
inhibition of the activity of alkaline phosphatase and enzymes, and insignificant liver dystrophy [18, 19].

In mammals, disintegration of food and membrane digestion occurs in the intestinal epithelium, and
this serves as the reason for the research. In animals of the experimental group, compared with the norm,
the activity of amine metabolic enzymes is revealed in the gastrointestinal tract, and the level of amelase
production undergoes certain changes. The activity of ALAT and ASAT in the small and large intestines
and in stomach increased evenly by 9-12%. The levels of amylase and alkaline phosphatase in the
stomach are also increasing.

In the animals of the control group, the membrane digestion in the stomach is 52.8+2.2 [U/l, and in
the group receiving the cadmium salt, the indices are higher and are 87.3+2.9** [U/I. As a result of into-
xication with cadmium, there is a prolonged edema, inflammation and a decrease in the function of the
stomach and intestines, heart and blood vessels. It is known from the scientific literature that poisoning
influences the blood plasma elements (hematocrit), the specific weight of blood, and the viscosity of
blood [20, 21].

Under the experimental study of the digestive system, we found an increase in ALAT and ASAT,
which, on the one hand, is associated with the strengthening of gluconeogenesis, on the other hand,

— 8 ——




ISSN 2224-526X Cepus acpapnvix nayxk. Ne 6. 2018

possibly with a violation of the liver parenchyma cells and its structure. Throughout our studies, as
compared with the control group, the ASAT indicators doubled and the ALAT level tripled. An increase
in the rates of ALAT and ASAT in the digestive system underpoisoning of rats with cadmium chloride
indicates an increase in the rate of cytological activity.

Based on the results of biochemical studies, it can be stated that not only the parameters of the
gastrointestinal tract undergo the change, but also the parameters of blood plasma. Accumulating in the
environment, heavy metal ions descend from the atmosphere and enter the water and the human organism.
Entering the gastrointestinal tract, accumulating for a long time, heavy metals lead to a change in the
function of both the individual organ and the whole organism [22, 23].

According to the results of our research, it can be stated that the increase in ALAT and ASAT is
associated with both the strengthening of gluconeogenesis and violation of the function of the paren-
chymal cells of the liver and its structure. In our studies, as compared with the control group, the ASAT
indicators increased twofold, and the ALAT level tripled. In the digestive system, an increase in the rates
of ALAT and ASAT under cadmium salt poisoning showed an increase in the rate of cytological acti-
vity.Compared with the control group, in the experimental group of ratsthe level of biochemical indices in
the small, large intestines and in the stomach increases several fold. This leads to disruption of water-salt
homeostasis, as well as pancreas, a decrease in diuresis and electrolytes in the blood and protein levels in
biological fluids.

The conclusion. Compared with the control group, in animals receiving cadmium salts, biochemical
indices of the digestive system indicated a metabolic disturbance in the intestine and stomach. Compared
with the control group, in the animals receiving the cadmium saltthere was an increase in membrane
digestion in the small and large intestines and in the stomach, there were high rates of ALAT, ASAT,
amylase and alkaline phosphatase. In the control group, the indices of amylase in the small and large
intestines corresponded to 46.443.3 IU/l and 7.13+0.3 IU/1, and in the stomach - 52.84+2.2 [U/l, and under
the poisoning with cadmium salt, these parameters in the small intestine increased by 29.5%, in the large
intestine increased to 10.2+0.1* IU/] and in the stomach by 65%. When poisonedwith cadmium salt, alka-
line phosphatase increased from 22% to 65%, along with an increase in the level of the enzyme amino-
transferase, all of which indicated a violation of liver function, increased cytological activity in the liver
and pancreas, decrease of protein synthesis and metabolic disorder.
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'KP BFM F I<2A/1aM JKOHE JKaHyapiiap (HU3HOJIOTHACH HHCTUTYTHI, Anmatsl, KasakcraH,
Kazak yiITThIK arpapibelk yHuBepcuTeTi, Anmatsl, Kazakcran

'KAHYAPJAPJBIH AC KOPBITY KOJIJIAPBIHJA
MEMBPAHAJIBIK THAPOJIU3IHE TOKCUKAHTTBIH OCEPI

AHHOTanmsl. Maxkanaia jkaHyapiapIblHaC KOPBITY JKOJIBIHAAZ MEMOpaHaNIbIK THIPOJIU3IHE KaiAMHUil HOH-
JIApBIHBIH 9cepi aHBIKTAJIbl. OJIEMJIe OPbIH aJIbIll OTBIPFAH JKOJOTHSUIBIK >KarAaiblH, 3USHIBI (haKTOpIIapabIH,
9KOJIOTHSUIBIK axyaJIblH KYH CaHall YIIBIFBIT OTHIPFAHJIBIFBIHBIH 631, aTajfaH MOCEJIEHIH epeKlle ©3eKTi eKeHiH
alKBIHIAWIBI. AYBIp METAJI TY3aphl, OHBIH ilIiHAC, KaAMUNH HOHAAPHI Ja KayinTi OOJBIN CaHaIaIbl, ojlap KaHaii-
HaJIBIMbIHA, OaybIp MeH OYHpeK KbI3METiHIH Oy3bLIybIH TyIbIpaabl. bi3 €3 3eprreyiepimisae ac KOPBITY JKOJIBIHBIH
MeMOpaHaibIK ruaponusine, AcAT xone AnAT, amuiiaza ¢pepMeHTTEpiHIH xoHe cinTii ochaTasza Oercenainirine
TOKCHUKAHTTBIH 9CEp €TYIH aHBIKTaJbIK. 3epTTey HOTHXKECIH/IE ereyKyHpBIKTapAblH KaJbIIThl )KOHE TOKCHKaHTIICH
yJIaHFaHHaH KeHMIHT1 KapblH, all ilIeK )KOHE TOK iIeKTeri (hepMeHTTEepiH OeJICeHALTIr aHBIKTaII/IbL.

VYinany ke3inne cintiai ¢ocdarasa MenuepiHiH XKorapiaraHbl, COHBIMEH Oipre aMmuHoTpaHcdepasa pepMeHT-
TEpiHIH JICHIeHiHIH apTKaHIbIFbl OalKaJbl, MYHBIH OapIbiFbl Oayblp KbI3METiHIH Oy3bLIbIN, Oayblp MEH YHKbI Oe-
31HJIET] [IUTOJOTHSIIBIK YASPICTEPAiH KYIICHICHIH, OSIOK CHHTE31HIH TOMEHICTCHIH OUIIIpe i )KOHE 3aT ajJMacyIbIH
TaCMalJaHybIHbIH OY3bUIFaHIBIFBIH KepceTedi. AJIBIHFaH HOTIDKENIEpAiH AKOJIOTHUS, MEAMIMHA, aybul LIapyallbl-
JIBIFBI JKOHE TaFraM OHEPKaciOi cananapblHaa TIXKIPUOENiK MaHbI3ABUIBIFBI )KOFaphl. 3epTTey OaphIChIHIA KOJ KETKi-
3UIT€H HOTHXKENEP CYTKOPEKTUIEP/iH ac KOPHITY MOJIBIHBIH KbI3METiHE KaJMHUHIIH acepi Typasibl MajiMeTTep Oaza-
CBIH KJIBIIITACTBIPYFa MYMKIHJIIK Oep/i JKoHE aTajfaH MOCEJNIeHI IIENIyAiH XKOJJapblH i34eCTipyre FhUIBIMU HETi3
Oosa anasl.

Tyiiin ce3nep: ereykyipbIKTap, TOKCUKaHTTap, MEMOPaHAIIBIK THAPOIN3, PEPMEHTTED, aC KOPBITY KOJIBI.
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II/IHCTI/ITyT (usmonorum yenoseka u xuBoTHEIX KH MOH PK, Anmatsr, Kazaxcran,
’Kasaxckuil HALMOHABHBII arpapHbIit yHHBepcHuTeT, Anmatsl, Kazaxcran

BJUSAHUE TOKCUKAHTOB HA MEMBPAHHBIN T'IIPOJIN3
IMUIMEBAPUTEJBHOI'O TPAKTA Y (KUBOTHBIX

AnHoTanusi. B craTthe paccMOTpeHBI BIHSHHE KaaMHS Ha ITOJIOCTHOW W MeMOpaHHBIA THAPOIH3 IHIICBA-
PHUTEJIFHOTO TPAKTA Y )KUBOTHBIX. Y XYALIEHHE SKOJIOTHIECKOTO COCTOSIHUS, SKOJIOTUIECKH BPEIHBIX (PaKTOPOB, KO-
JIOTHYECKOTO COCTOSHUS B MHUIEBOI NPOMBIIIJIEHHOCTH B MHUPE OIPEAEIAET BBICOKYIO aKTYaJIbHOCTh TaHHOW TEMBbI
HccIe0BaHNsA. MUpe ONpenelsioT COMH TSDKEJBIX METAJUIOB, B TOM YHCIIE, HOHBI KaJIMUSI SBJISIIOTCSI OITACHBIMH, OHH
BBI3BIBAIOT HApYLICHUs AESATENbHOCTH NEYEHW M IOYEK, a TAaKXKe KpoBooOpamieHus. Mbl MCCIEIOBaHMAX OIpe-
JUTAIT IEHCTBUE TOKCHKAHTOB Ha ITOJIOCTHOM M MeMOpPaHHBIA THIPOJIN3 MHUIIEBAPUTEIBHOTO TPAaKTa, HA MOKa3a-
Tenn akTUBHOCTH (epMeHTOB ANAT, AcAT. B pesynprare mccienoBaHus OBUIH ONpENeNeHBl aKTHBHOCTH (ep-
MEHTOB B JK€JIyJJKE, B TOHKOM U TOJICTOM KHIIIEYHHKE B HOPME U 1OCTIE OTPABICHHUS TOKCHKAHTOM.

[Ipn oTpaBieHMH IOKa3aHO IOBBINICHHE KOJIMYECTBA INENOYHOM (hocaraspl, ypoBHS (HEPMEHTOB aMHHO-
TpaHc]epasbl, YTO CBA3aHO C HAPYIICHHWEM AEATEIHHOCTH NEYeHU. B momkenymouHO# Kene3e W IeYeHH MpOouC-
XOANT YCWJICHHE NUTOJOTHYECKHX IIPOIECCOB, TAKXKE CHIDKACTCS CHHTE3 Oellka M HapylIlaeTcs TpPaHCIIOPTHAas
¢ynkmst oOmeHa BemniecTB. [lomydeHHbIE pe3yabTaThl UMEIOT MPAKTUIECKYI0 3HAYUMOCTh B 9KOJIOTHH, MEIUIINHE,
CENTbCKOM XO3SIHICTBE M B IHIIEBOM NPOMBIINIIEHHOCTH. JlOCTHUTHYTBIE pe3yJbTaThl B XOAE HCCIEIOBAHMS JAIOT
BO3MOXKHOCTH ()OPMHPOBATh 0a3y AaHHBIX O BIMSHNUHU KaIMHS HA AEATEIBHOCTD MTUIEBAPUTEIEHON CHCTEMBI MIIEKO-
MUTAONINX, © MOXKET OBITH OCHOBOM IS TIOMUCKA ITyTeH perIeHus] TaHHOH MPOOIEMBIL.

KiroueBble c10Ba: KPbICH, TOKCUKAHTBI, MEMOPAaHHBIN THAPOIN3, GEPMEHTHI, TUIIEBAPUTEIBHBIA TPAKT.

Information about authors:

Abdreshov Serik Nauryzbaebich — candidate's degree in Biological scinces, ass. professor Laboratory of the
Lymph System Physiology, Institute of Human and Animal Physiology SK MES RK, Almaty, Kazakhstan;
snabdreshov(@mail.ru; https://orcid.org/0000-0002-8527-921X

Ibraikhan Akniet Tolegenkyzy — magistrant of Kazakh National Agrarian University, Almaty, Kazakhstan;
ibrai.akniet0195@mail.ru; https://orcid.org/0000-0001-8824-6846

Alayev Igemberdi Khudavadievich — magistrant of Kazakh National Agrarian University, Almaty, Kazakhstan;
igem.alaev96.03@mail.ru; https://orcid.org/0000-0003-1870-4164




ISSN 2224-526X Cepus acpapuvix nayx. Ne 6. 2018

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHrs cTaThu JUIs MyOJIUKAIIMK B )KypHAJIE CMOTPETh Ha CaiiTe:
www:nauka-nanrk.kz

http://agricultural .kz/

Penakrop M. C. Axmemosa, T. M. Anenoues, /]. C. Anenos
Bepctka Ha xomnstotepe /4. H. Kaikabexogoii

ITopmwucano B meuats 30.11.2018.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
6,25 m.o1. Tupax 300. 3aka3 6.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



