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CHANGES IN BIOCHEMICAL AND CELLULAR STRUCTURE OF RATS BLOOD
UNDER NDMA ACTION AND UNDER CYTOFAT PREPARATION CORRECTION

Maxkanada Humpo3zooumemuniamunniy Kau srcyueci Kvismemine acep emyi bepinedi. byn 0api kam,
Oayvlp, OYUpeK, JHCYpeK JHCYMbICHIH AHLIKMAUMbIH OUOXUMUATLIK KOpcemKiumepiniy o32epyine
aKenemini 0anen0eHzeH. DKCnepUMeHmanobl HCanyapiaposbiy' Op2aHusMine npenapam acepi mouviy
OUOXUMUSATBIK, MYPELIOAH MATIOAHEAH.

B cmamve oaemcs xapakmepucmuxa 6030eticmeust Humpo3oduMemwzwwuHa Hd KPOBEHOCH)I0 CUC-
memy. ,ZZOKQS’GHO, umo Hump0300u/wemuﬂamuﬁ 6 JKChnepumeHme usmeHAem OuOXUMUYECKUe NOKA3A-
mejiu cocmaea Kpoeu, neyernu, noyex, pa6ombl cepdua.

The lab rodents’ biochemical and cytological parameters under the N-nitrosodimethylamine (NDMA)
action with the application of the hepatoprotector Cytofat have been researched. The received models can be
successfully used in ecology and pathology. areas.

Severe weakness, dysfunction of cardiovascular, respiratory systems and thermoregulation are shown
under N-nitrosodimethylamine (NDMA) acute poisoning [9]. Moderate changes of protein, carbohydrate and
other kinds of metabolism are also observed. Peripheral blood is characterized by transit leucopenia follow-
ing by leukocytosis; thrombocytopenia, tendency to anemia [4]. In liver cytochrom P-450 is replaced by non-
active P-420 form. [3]. Sever protein and carbohydrate dystrophy of hepatocytes with necrobiosis and cen-
trobular necrosis development,protein- building and carbohydrate function suppression, nuclear metabolism
dysfunction, and further — liver fibrosis and chronic hepatitis development are morphologically shown
[1,2,5,11]. According to some authors’ results, oxidative and hepato-toxic effects of NDMA are more seen
under the moderate dozes.of toxicant and their doubling rather than one big doze using [2]. Acute toxic ne-
crosis with the nephritic component, membrane or serologic glomerulonephritis are observed in kidneys
[8,10].

Significant circulator dysfunctions, protein dystrophy signals are observed in myocardium [6]. In-
creased level of vascular penetration is observed in all internal organs [7,9].

The progressive liver insufficiency symptoms (dysfunction of protein, carbohydrate and pigment me-
tabolism) are the characteristics of the chronic intoxication. The other (less shown) symptoms are: kidney
insufficiency and decreasing of some hematology indexes. Chronic hepatitis (following by the cirrhosis),
chronic nephrosonephritis, sometimes membrane glomerulonephritis are morphologically observed [1].

The analysis of cytological and morphological blood indexes shows the following: erythrocytes amount
is 28,75 % (p <0,001) less under acute and chronic intoxication by NDMA; leucocytes amount is sufficiently
higher — 81,94 % (p <0,001) in the second group of the animals; leucocytes amount is moderately higher —
30,15 % (p <0,001) in the fourth group compare to the blood parameters of control rats. After preparation
Cytofat introduction leucocytes amount got close to the control data, which is an evidence of the inflamma-
tory process decreasing. The moderate decreasing of hemoglobin — 17,12 % and decreasing of color index
— 27,83 % are observed in the second group of the animals under the acute intoxication. The hemoglobin
concentration and color index were not changed sufficiently in the forth and fifth groups of the animals. Af-



10

ter preparation Cytofat introduction hemoglobin level got 16 % less but color index got back to normal. ESR
is within the norm limits (Table 1).

In the second group of the tested animals the amount of stab neutrophils in differential blood count was
26,67 % (p <0,001) higher, the amount of segmented neutrophils 35,83 % (p <0,001) less, the amount of
eosinophils 17,15 % (p <0,001) less, the amount of monocytes 53,57 % (p <0,001) higher, the amount of
lymphocytes was not changed compare to the control data. In the forth group the amount of segmented neu-
trophils was 42,24 % (p <0,001) higher, the amount of eosinophils 97 % (p <0,001) higher, the amount of
monocytes 264,27 % (p <0,001) higher, the amount of lymphocytes 26,52 % (p <0,01) less compare to the
amount of leucocytes morphological forms of control animals blood (drawing 1).

Table 1
Changes of hematology parameters under intoxication by NDMA and detoxication by Cytofat preparation
Parameters Control Priming NDMA, | Priming NDMA, | Priming NDMA, anﬁgED}_\/lA’
acute acute + Cytofat chronic o, A

Cytofat
Erythrocytes | 5,56+0,03 4,00+0,04*** 4,36+0,08%** 3,9640,08%** 4;15+0,06%**
(*10/12 L)
Hemoglobin | 135,15+ 111,90+ 113,40+2,29* 134,60+3,44 133,00+2,62
(gD 0, 48 2,02 **
Color index | 1,15+0,01 0,83+0,01 0,99+0,01 1,00+0,01 0,90+0,01
(units)
ESR (mm/h) | 3,85+0,15 4,40+009 3,6+0,2 4,40+0,28 2,00+0,05
Leucocytes | 5,87+0,16 10,68+0,01%** 8,9+£0,2%%* 7,64+0,34%* 7,1540,24%%*
Note: * — p<0,05; ** — p<0,01; *** — p<0,001 compare to the control animals data

At introduction of Cytofat preparation in the third group of the animals the following blood parameters
were observed: the amount of neutrophils 53,96 % higher, the amount of eosinophils10 % higher, the amount
of monocytes 6,98 % less, the amount of lymphocytes 9,5 % less compare to the second group data. At in-
troduction of Cytofat preparation the.improvement of differential blood count compare to the data of 3aTpas-
JeHHBIX groups was observed (Drawing 1 a, b).

Neutrophil leukocytosis with. the deviation to the left is an evidence of intoxication acute form.
Eosinopenia is the other eyidence of acute damage and stress development. Relative monocytosis, most
likely, is caused by the strengthening of immune reply to the intoxicant presence.
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Drawing 1. The differential blood count of control rats and of rats toxicated by NDMA..a — acute intoxi-

cation, b- chronic intoxicatio

Moderate leukocytosis with the neutrophilosis and nucleat deviation to the right in this group of the
animals are the evidences of leukomoid reaction, caused by production increasing and leucocytes moving
from bone marrow to blood. As a result, decreasing of the leucocytes amount in a bloodstream. Eosinophilia,
observed in this group, might be caused by organism sensitization and slowing down form of allergy devel-
opment; relative lymphocytopenia might be caused by inereasing neutrophilia. Monocytosis, observed in this
group animals blood, shows strengthening of the immune processes in organism.

Biochemical parameters data of the control group animals are given in the Table 2.

Table 2
Biochemical parameters of control group rats blood
Parameters Measure units Amount Parameters Measure units Amount
1 2 3 4 5 6

ALT N mol/l 323,8£10 Cholesterol M mol/l 1,75+0,23
Total bilirubin Mc.mol /1 13,8+0,68 Triglycerides M mol/l 1,15+0,07
Combined Me mol/l 3,35+0,16 Glucose M mol/l 6,4+0,3
bilirubin
Alkaline Un/l 418+31,5 a-amylase Mg/l 64,69+1,5
phosphatase
Total protein I'/n 69+2.26 AcAt N mol/l 353+10,8
Thymol turbid- Un/l 1+0,06 GGTP Un/l 9+0,45
ity test
Blood urea M mol/l 4,97+0.4 LDH Un/l 450+6,8
Uric acid M mol/l 230+0,4 KK Un/l 777+49
Creatinine Mc mol/l 54,8+0,25

Under acute Priming, the glucose amount gets 19,59 % (p <0,001) higher, under chronic Priming by
NDMA this parameter gets 99,5 % (p <0,001) higher (drawing 2), which is an evidence of carbohydrate me-

tabolism change caused by NDMA intoxication.
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As for the a-amylase activity change, it has decreased at 40,01 % (p <0,001) in the second group, and at
30,06 % (p <0,001) in the forth group, which shows the carbohydrate oxidation change with their decay in
tissues slow down.

The glucose amount has increased at 12,6 % (p <0,05) in the third group, at 106,87 % (p <0,001) in the
fifth group; the a-amylase amount has decreased at 38,78 %

(p <0,001) in the third group, at 10,97 % in the fifth group. Cytofat application does not cause changes
in blood glucose amount, but the a-amylase activity is improved compare to the priming group.
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Drawing 2. Blood glucose and a-amylase amount changing under the priming by NDMA and Cytofat
preparation correction

According to our researches results, NDMA (chronic priming) caused increasing of: blood triglycerides
at 18 % (p <0,001), cholesterol at 36,57 % (p <0,001). This confirms the change in lipid metabolism under
chronic intoxication by HIMI products. Perhaps, this is connected to the liver function damage and the fol-
lowing increasing of liver lipoprotein secretion into the plasma (Drawing 3). Using hepatoprotector Cytofat
has caused the increasing of: blood triglycerides at 5,47 % (p <0,001), cholesterol at 17 % (p <0,01) compare
to the control data. This confirms positive effect of the preparation. Total blood protein content in plasma is
increased at 42,95 % (p <0,01) in the second group, at 9,7 % in the fourth group. Thymol turbidity test has
increased at 386 % (p <0,001) in the second group and was within norm limits in the forth group. Under
acute Priming with theprevious Cytofat using the protein level in the animals blood was 39,98 % less. Under
chronic priming with the Cytofat correction it was 3,65 % higher compare to the control animals.

According to the experiments, the urea level in the fourth group of the animals receiving NDMA in a
doze of 4 mg/kg, has decreased at 17,06 % (p <0,01), the significant changes were not observed in the sec-
ond group.-The uric acid level has increased at 9,08 % in the fourth group of the animals, in comparison with
the first group data, and has remained within the limits of the control group data in the second group of the
animals. The creatinine level has been changed slightly in the experimental groups only in the second group
of the‘animals, receiving NDMA (40mg/kg), compare to the control data the creatinine level has decreased at
14,04 % (Drawing 4).

The experiments have proved, that shown moderate dysproteinemia can be explained as an initial phase
of protein metabolism dysfunction under NDMA influence. Unsymmetrical dimethylhydrazines (UDMH)
(1,1-Dimethylhydrazine) products action at the various ferment systems is not specific. It can cause either
increase or suppression of the enzymes activity.

The mechanism of hydrazine products toxic action is based on their non-ability to inhibit of enzymes —
transaminases, aminoxydases, decarboxylases and others. It leads to the phosphorilation, decarboxylation,
oxidations, and other important vital processes reactions change [3].

The following changes in the enzymes activity have been found: transaminases activity in the experi-
mental groups was authentically higher than the control data; ALT activity in the second group was
161,58 % (p <0,001) higher, and 101 % higher in the fourth group (drawing 5).
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Drawing 3. Plasma triglycerides and cholesterol content changing undet priming by NDMA with the cor-
rection by Cytofat

Under detoxication by Cytofat the ALT activity was 82 % (P <0,5) less in the second group and 2,25 %
less in the fifth experimental group of the animals compate to the control data.

AcAT activity was increased as well — at 58,96 % (p <0,001) in the second group of the animals, at
303,37 % (p <0,001) in the fourth group of the animals. In the third group of the animals this parameter was
only 50,49 % higher and in the fifth group — 64,92 % higher compare to the control animals data.lt shows
that after Cytofat receiving the transaminases activity-is'decreasing compare to the parameters of the priming
animals.

De Ritis coefficient, which shows the propertion of transaminases, is equal to 2 under chronic intoxica-
tion by NDMA and is equal to 1,6 under correction by Cytofat, which is an evidence of cardiac muscle dam-
age because of the chronic intoxication. Under acute intoxication this coefficient is equal to 0,6 in the forth
group and to 0,83 in the fifth group, which is an evidence of sever functional liver condition and acute hepa-
titis development. Acute hepatitis is@ccompanied by sharp increasing of ALT and AcAT activity, where the
AcAT activity is increased but is.usually lower than the ALT activity. The ALT activity becomes to increase

at the npoxnpomansHoil phase, when the other signs of the disease are not shown yet. De Ritis coefficient
AcAT/ALT <1.
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Drawing 4. Total blood protein content changing and the Thymol turbidity test result under Priming by
NDMA with the correction by Cytofat
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Alkaline phosphatase in the fourth group has increased at 30 %, and its change was insignificant in the
fifth group (Drawing 6).

GGTP level in the fourth group of the animals was 8,9 % less, and was 10,1 % less in the fifth group.
LDH and KK activity change took place under various pathological conditions, including the sever forms of
intoxication [4]. After the first experiments the signs of cardiac muscle damage had been found. That is why

we have carried out the research to determine above mentioned enzymes activity change in the fourth and
fifth groups of the animals.
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Drawing 5. AmuHoTpancdepa3s activity under toxication by NDMA and detoxication by Cytofat

According to our experimental data, LDH activity. is increased at 22,53 % in the fourth group, at
11,33 % in the fifth group. KK activity in the fourth group is 27 % higher, in the fifth group — 8,6 % less
compare to the control data.

It should be noted that under the chroni¢ intoxication by NDMA the moderate changes in cardiac mus-
cle happen, such as blood serum LDH and KK activity increasing, which show the initial stages of myocar-
dial infarction.

Total bilirubin and combined bilirubin content in blood serum of the animals under chronic intoxication
is not changed significantly, but it is changed significantly under acute intoxication: total bilirubin concentra-
tion in the second group has increased at 211,24 %, in the fourth group has decreased at 7,39 %; combined
bilirubin in the second group has.increased at 204,49 %, and in the fourth group has decreased at 10,45 %
(p <0,001) compare to the control data.

After Cytofat introduction total bilirubin has increased at 162,72 % (p < 0,05) in the third group and has
decreased at 2,89 % in the fifth group; combined bilirubin has increased at 205,05 % (p < 0,01) in the fifth
group and has decreased at 4,48 % compare to the control data level (Drawing 7).
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Drawing 6. Alkaline phosphatase, LDH, KK, GGTP activity change under toxication by NDMA and de-
toxication by Cytofat
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Drawing 7. Blood bilirubin content change under Priming by NDMA and correction by Cytofat

These data confirm liver pigment metabolism damage under intoxication by NDMA, the degree of this
function damage id higher under acute intoxication compare to chronic intoxication. Cytofat application as a
medical remedy has normalized these parameters.

Thus, according to the biochemical blood research results, it is possible to conclude, that under acute in-
toxication by NDMA liver damage takes place in general, which is confirmed by transaminases activity in-
creasing, thymol turbidity test, bilirubin in kidneys, that is also confirmed by hypoproteinemia and decreas-
ing of creatinine level.

The moderate increasing of glucose level and a-amylase activity decreasing under acute intoxication by
NDMA, is perhaps connected to the liver dysfunction as well.

Under chronic intoxication there was observed: the transaminases, alkaline phosphatase, laktatdehydra-
henasa and total protein activity increasing; urea, kreatininphosphokinasa, y-glutamiltranspeptidasa level de-
creasing. That confirms cardiac muscle and liver dysfunction, and the moderate hypoproteinemia can be ex-
plained as an initial phase of protein metabolism damage.

Glucose level increasing and a-amylase activity decreasing is perhaps connected to pancreas dysfunc-
tion and blood insulin level decreasing.

Triglycerides and cholestetol increasing was observed in lipid metabolism, which is an evidence of liver
lipid metabolism dysfunction Cytofat normalizes the basic functions of an organism under NDMA action.
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E.A.BekeToB aTbiHAafbl KaparaHabl MEMNEKETTIK YHUBEPCUTETi

KEWBIP OMBIPTKAJIBI )KAHYAPJIAPJBIH OKIIE KYPBLIbICBIHbIH
MOP®OJIOTUAJIBIK /KOHE AHATOMMUAJIBIK EPEKIIEJIKTEPI

B cmamve paccmampusaiomesn mopgonozuveckue u anamomuieckue 0CoOOeHHOCMU CIMPOeHUs. 1e2KUX
HEKOMOPLIX  NO360HOYHBIX  JICUBOMHLIX. B uyacmmocmu, uccnedoséanuio nodgepnucy —nezkue
3eMHOBOOHbIX, penmunull u Mmiekonumanowux. B pesyrbmame nposedennozo mopgonocuueckozo
UCCIe008aHUA A8MOPAMU YMEEPHCOAeMCsl, YMO 6 JNeSKUX HCUBOMHLIX 6 HAUbobuel cmenenu
suipadicenvl  cekpemopvlie @yukyuu. B cmamve oOupghepenyupyromes  6udbl  SnUMenUAIbHOU
BLICIUAKY, — ONpeoensiomcs  cneyuguueckue  0COOEHHOCMU . CEKPEMOPHLIX — CIMPYKMYp,
npeocmasieHHblX — OOHOKNIEMOYHbIMU — OOKANOBUOHBIMU — KI@MKAMU, » a  MAKdHCE  CLOINCHbIMU
OPOHXUATLHBIMU JICENe3AMU PAZIULHO20 MUNA.

There are considered morfological and anatomical particularies of the lungs’ construction of some
vertebrates in this article. Authors approve, that in-easy animals sector functions are to the greatest
degree expressed. Also in clouse features structures of lungs and iron various type are classified. Au-
thors approve, that in easy animals sector functions are to the greatest degree expressed.

AF3aHBIH KenTereH (U3HOJIOTHSIIBIK MaHBI3IbI MYIIETEp JKYHenepi apachiH/ia eH JKeTEKIIiCl TBIHBIC ary
XKyHeci OOJIBIN TaObUTATHIHABIFE OENTilii, 0J1 aIMacy NMpOUECiHIH KypAedl HUKIIHIH OpTalblK OyBIHBI OOJIBII
taObuianel. JKanyapnap OHTO(MIOLEHETMKAIBIK NaMybIHAA THIHBIC aly >KYHMECIHIH op Typii esrepyiepi
KOPPEISIUSITBGI ©3TepTYJIepAiH KYpAEi. Ti30€ri apKbUTBI 0acka MYIIENepIiH 3aT aaMacyblHa >KOHE OYKiT
aF3aHbIH 3aT alIMacyJapblHbIH KalTa KYpbuUTyblHa okenieni. COHbIMEH Karap OKIe CBIPTKhI OpTa ocepiH
IFalIKpUIapABIH Oipi OOJNBIM ce3eli, o7 OoNapAblH KalbINThl Aa KeH ayKbIMAbl MOp(oQyHKIMOHAIIBI
©3TEPTIIITITiH )KOHE 9p TYPJl MaTOJOTHSIIBIK JKaFAaiiia aF3aHbIH KOPFaHBIIITHIK-TOCKAYBUIIbI PEaKIMsICHIHA
OeJiceH 1l KaThICybIMEH HETI3ee].

CoHJIBIKTaH THIHBIC ATy JKYHECIH op TYpJIi 9aicTepli KoJAaHa OTHIPHII, JaMybIH 9p TYpPJIi AeHTreHiHaeri
XKaHyap OKIIeJepiH >KOHEe OHBIH CEKPETOPJIbl KYPBUIBIMIAPBIH KaH-)KAKThl 3€PTTEYIiH YJIKCH TEOPHUSUIBIK
JKOHE TOKIPUOCIIK MaHBI3BI Oap.

JKanyapmap = TaKCOHOMUSUIBIK TOITApBIHBIH KEeWOIp OKULIEpiHiH eKmenepinaeri (QyHKIMOHAIIBIK
epeKIIeNir MEH KYPBbUIBIMABIK TU((epeHINPOBKaHbI CATBICTRIPMAIIBI 3ePTTEY JIe KONTETeH MaFiyMaTTap/bl
oepemi. byi OarepiTra 3eprTEyiep JKYpridy OHTO(MHMIIOTEHETHKANBIK JaMy TIpOIleci Ke3iHIe OKICHIH
©3TrepyiHiH JKOJIBIH alllyFa, COHBIMEH KaTap TBHIHBIC Ay JKYWeCiHIH aypylapblHbIH ce0e0i MEeH MmaToreHe3iH
TEPEH TYCiHyre MyMKiHJiK Oepeni [1-5].

KenrereHn FpUIBIMU KYMBICTap HETI3ri Ha3ap/pl KaHyapiIapablH op TYPJ TONTaphl apacklHAa TYBICTBIK
0allTaHBICTBIH OPHBIFYBI VIIIH TEK OKICHIH MaKpoMOp(OJOTHSIBIK epekienirine aymapnabl. Keiinri
3epTTeyJepAe HeTi3iHeH MeIUUIUHAIBIK THKipruOe TarchlpMaiapbl, acipece Keyae XUpPYpPIusichl eCKepiifi.
ConblMeH Oipre OKIeHi 3epTTereHjae HeTi3ri Hazap/pl jKeKe TOnorpadusulblk BapHalMs CypaKTapblHa,
OKIIEHIH OOIIKTIK JXOHE CETMEHTTIK aHaTOMHUSACHIHA, COHBIMEH KaTap aJaMHBIH OKICTIK TaMBIPBI KoHE
OpOHXTBHIK aFalIThIH TonorpadusceiHa el [6, 7).

Opman Oacka azaM OKIIECiHIH 3epTXaHaNbIK JKOHE KeHOip Yyi »KaHyaplapblHBIH MaTOJOTHSUIBIK-
MOPQOJOTUSIIBIK  3epTTEYJIepi a3 eMec, OHma Oy MYIICHIH JOHE OHBIH JKeKe MOP(OIOTHSIBIK
KOMITOHEHTTEPIHIH 9p TYpJIi aypyiap Ke3iHIeTi TYPaKThIIBIK )KOHE PEaKTUBTLIIK JOPEKEC eCKepUIi.





