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PEAAKUMOHHAA KOAAETUA / EDITORIAL BOARD

KysunenoB Oner EBrenneBud (eragnuiil peoakmop) — KaHIUAAT OHOIO-
THYECKHX HayK, JOLEHT, AupekTop MHCTHTYTa OHOXUMUH OHOIOTH-
YECKM aKTUBHBIX coeuHeHni HannonanbHol akagemun Hayk bema-
pycu, I'poano, benapych

Moiiceénox Aungpeii I'eoprueBuu (3amecmuments enagnozo pedakmo-
pa) — WIeH-KOppecIonaeHT HannonansHoll akagemun Hayk bemapy-
CH, JOKTOP OMOJIOTNYECKUX HayK, Ipodeccop, 3aBeIyIONIHil OTAeIOM
WucTutyTa OMOXUMUH OHOIOTNYeCKH aKTUBHBIX coeinHeHnit Hanmo-
HaJIbHOM axkazeMuu Hayk benapycu, I'ponHo, benapycs

Cytbko Upuna IlerpoBHa (omeemcmeennviii cexpemaps) — KaHIUIAT
OHOIOrNUeCKUX HayK, CTApIINiA HayYHBIH cOTpyHUK MHCTHTYyTa OHO-
XHMMHHU OHOJOTHYECKH aKTUBHBIX coenHennit HanmonanbHoil akage-
muu Hayk benapycu, I'ponno, benapych

I'neabko Tarbsina BacuiibeBHA — JOKTOP MEUIIMHCKUX HAyK, 3aMECTHU-
TeIb aKkaJeMHUKa-cekperaps OTaeneHust MeTUIIMHCKUX Hayk Harmo-
HaJIbHOM axkazeMuu Hayk benapycu, MuHck, benapycs

3aBoanuk Unbs BopucoBHY — 10KTOp OHOIOTHYECKHX HayK, Ipodeccop,
npodeccop ['PorHEHCKOro rocyjapcTBEHHOTO YHUBEPCHTETa HMEHH
SAuxn Kynansi, I'ponno, benapycs

Kanynnuxosa Huna I1aBnoBHa — [OKTOp OHOIOrHYIECKHX HayK, Ipodec-
cop, mpodeccop ['PORXHEHCKOr0 rOCyZapCTBEHHOIO YHHBEPCHTETa
nmenu Snku Kynansl, I'pogno, benapycs

KuubueBckuii Anexcanap Biragumuposuy — akagemuk HanmonanbHoit
akazeMuu Hayk bemapycu, TokTop 6uonornueckux Hayk, mpodeccop,
3amecrurens llpencenarens Ipesuaunyma HanponaneHoil akagemun
Hayk benapycu, Munck, benapycs

MakapunkoB Anexcanap ®éropoBuy — J0KTOp OHOIOIHIECKHX HayK,
JIOIEHT, 3aBemyromuil kadgenpoil ['pogHEHCKOro rocyIapcTBEHHOTO
arpapHoro yHusepcutera, I'ponHo, benapych

Hapnoabuuk JInaus UBaHoBHA — TOKTOp OHONOIMYECKUX HAyK, TOLCHT,
3aBemyromui oTaenoM MHcTuTyTa OHOXUMUH GHOIOTUYECKU aKTHB-
HBIX coeanHenni HarmonaneHol akagemun Hayk benapycu, ['poaHo,
benapyce

Hedénos Jleonua MBaHOBUY — TOKTOP MEAUIIMHCKHUX HAyK, Ipodeccop,
npodeccop ['porHEHCKOro rocyjapcTBEHHOTO YHUBEPCHTETa HMEHH
SAuxn Kynanst, I'ponno, benapyce

OcTpoBckmii AekcaHap AJIEKCAHAPOBHY — JOKTOP MEAMLIUHCKUX
HayK, Ipogeccop, pyKOBOAUTEIb IPyNIbl (YHKIHOHAIBHOI MOp(ho-
noruu MHcTHTYTa OHOXUMUH OHONIOTHYECKU aKTHBHBIX COSTHHEHHI
Hanuonanenoii akagemun Hayk benapycu, I'ponno, benapyce

CusaxoB Anexcanap [IaBioBuY — 10KTOp MEIUIIMHCKUX HayK, Ipodec-
cop, 3aBenyrommuii kadenpoii benopycckoit MEIMIIMHCKOM aKkaJIeMuu
HOCIEIUITIOMHOTO 00pa3oBanus, Munck, bemapycs

®enopuus Onbra EBrenbeBHa — JOKTOp MEIUIMHCKUX HayK, Ipodec-
cop, npodeccop TepHONOIBCKOr0 HAIIHOHAIBHOTO MEIHIIHHCKOTO
yauBepcurera uMmenu U. S1. Topbagesckoro, Tepromnons, YkpanHa

XBopuk /Imutpuii ®e1opoBuY — TOKTOp MEAUIUHCKHX HayK, mpodec-
cop, 3aBenyomuii kadeapoi [ poaHeHCKOro rocy1apCTBEHHOTO MEIU-
LIUHCKOTO yHUBepcuTeTa, [’ ponno, benapych

XoBanckas I'annna HukonaeBHa — KaHIUIAT METUIIMHCKUX HAyK, J10-
ILIEHT, 3aMeCTUTeIIb JUPEKTOpa 10 Hay4HOH pabore MHcTHTyTa OUO-
XHMMHHU OHOJOTHYECKH aKTUBHBIX coenHennit HanmonanbHoil akage-
muu Hayk benapycu, I'ponno, benapych

Xpycrauaés BaaauciaaB BUKTOpoBHY — TOKTOp OHOIOTMYECKHX HAYK,
JIOLICHT, 3aBeRyronuii kadenpoil benopycckoro rocynapcTBeHHOTO
MEAMLMHCKOTO yHUBepcuTeTa, MuHCK, benapych

IIkymaroB Braagmmup MakapoBuy — 4ieH-KoppecnongeHT Hauuo-
HaJIBHOI akajieMHuu HayK benapycu, TOKTOp OHOIOTHYECKHX HayK,
npodeccop, 3aBeyromuii 1adoparopueit Hayuno-uccienoBareis-
CKOTO MHCTHTYTa (pH3UKO-XUMHUYECKUX Ipobiem bemopycckoro
roCcyJapCTBEHHOr0 yHUBepcuTeTa, MuHck, benapycs
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HEMATOLOGICAL AND BIOCHEMICAL STATUS IN NORM
AND WITH LPS-INDUCED GENERAL INFLAMMATION

A. G. Sysa’, E. I. Kvasyuk', A. Shihad'?, M. S. Hassan’
! Belarusian State University, ISEI BSU, Minsk, Republic of Belarus
2 University of Al-Qhadisayh, College of Veterinary Medicine, Al Diwaniyah, Iraq

Background. The widespread use of antibiotics has led to the emergence and rapid spread of resistance in
microorganisms. Potential antibacterial activity is postulated for modified nucleosides and nucleotides. Along
with studying the mechanisms of the antibacterial action of modified nucleosides and nucleotides, it is important
to take into account the systemic reactions of the host organism to the introduction of these compounds.

Objective. To characterize changes in diagnostically significant hematological and biochemical blood
parameters during systemic inflammation caused by E. coli lipopolysaccharide administration to rats and its
modulation by modified nucleosides/nucleotides in a model experiment on laboratory animals.

Material and Methods. The study was performed on Wistar male rats. Animals were immunized with E.
coli lipopolysaccharide intraperitoneally, then 7 days later they were injected with modified nucleotides and
nucleosides. The hematological and biochemical status of rats was assessed.

Results. Seven modified nucleosides and nucleotides have been synthesized: fludarabine, fludarabine
phosphate, 2-NH2-6-Cl-araPur, ara-C, TTU, cCMP, and ara-CMP. Tests were carried out on laboratory animals

with an experimental systemic inflammatory process.

Conclusions. Studied nucleosides and nucleotides increase the severity of nephrotic and hepatobiliary
syndromes of the inflammatory process. The cCMP and ara-CMP nucleotides, as well as the TTU nucleoside, had

the most pronounced effects.

Keywords: modified nucleosides, endotoxin, anemia, hepatobiliary system, inflammation.
For citation: Sysa AG, Kvasyuk EI, Shihad A, Hassan MS. Hematological and biochemical status in norm and
with Ips-induced general inflammation. Biochemistry and Molecular Biology. 2023, vol. 2, no. 2(3). pp. 38-42.

Introduction

Bacterial resistance to one or more antibiotics is
becoming a growing concern. Therefore, it is essential
to create new types of antibacterial drugs that might
be applied to the treatment of bacterial diseases. This
is crucial for treating serious infections, which kills
over amillion people a year and is exhibiting worrying
signs of developing antibiotic resistance [1].

One of'the little-studied classes of compounds with
potential antibacterial activity are derivatives of
nucleic acid components: nucleosides, nucleotides, as
well as their modified analogues. Nucleotides and
nucleosides, being the main structural units of DNA
and RNA, participate in protein biosynthesis, act as
cofactors of many biochemical processes, regulate the
activity of enzymes of nucleotide metabolism. In this
regard, even small modifications of the nucleic base
or sugar fragment of the nucleoside can have
a significant impact on the recognition and inhibition
of the respective enzymes, and thus on its activity as
an antipathogen. Nucleic acid analogs and derivatives
are currently important elements of anticancer, and
antiviral therapy [2, 3]. In addition to being effective
against viral and cancer infections, natural nucleosides
analogs have recently been found to be effective
against the development of M. tuberculosis [4], albeit
the molecular targets are still completely unknown.

38

Additionally, purine analogs have been demonstrated
to stop Escherichia coli growth [5].

At the same time, among the representatives of
modified nucleosides antibacterial activity was
discovered only recently [6], and this area is actively
developing [7].

Therefore, the search for new compounds with
potential antibacterial activity in a series of modified
nucleosides and nucleotides is of fundamental and
practical importance.

Objective—to characterize changes in diagnostically
significant hematological and biochemical blood
parameters during systemic inflammation caused by
Escherichia coli lipopolysaccharide administration to
rats and its modulation by modified nucleosides/
nucleotides in a model experiment on laboratory
animals.

Material and Methods

The modified nucleosides and nucleotides of the
purine and pyrimidine series studied in the work were
synthetized as described [8]. Purine nucleoside analogs
are represented by compounds halogenated at the
nitrogenous base, 2-fluoro-arabinofuranosyladenine
(fludarabine) and 2-amino-6-chloro-arabinofurano-
sylpurine (2-NH,-6-Cl-araPur). Pyrimidine nucleosides
are represented by sugar-modified arabinofura-
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nosylcytosine (cytarabine, ara-C), which contains
arabinose instead of ribose, and [ 1-(2°,3°,5’-tri-O-acetyl-
B-D-ribofuranosyl)-4-(1,2,4-triazol-1-yl)Juracil (TTU),
which is modified at the carbohydrate fragment (three
acetate groups) and the nitrogenous base (triazole in the
4th position) (Figure 1).

To study the changes in blood biochemical marks
caused by of E. coli, the isolates were tested for their
activity to grow in a biofilm [9], briefly in this method,
brain heart infusion broth (BHIB) containing tubes
were inoculated with the isolated bacteria, incubated
at 37°C for 24 h, then the content of the tubes was
poured and drops of crystal violet was added to the
tubes with gentle rotation, left for two minutes, then
the tubes placed upside down on a filter paper after
rinsing with distilled water to remove excess stain.

Hemolytic activity of E. coli was tested by
cultivation of bacteria on blood agar plates then
incubated at 37°C for 24 h, a clear zone around the
colonies, indicating a positive result [10].

Urine isolate with the highest biofilm formation
activity and hemolytic activity were selected for LPS
extraction as a pathogenic isolate. In brief, 250 ml of
the 24h bacterial growth in brain heart infusion broth
(BHIB) were centrifuged at 6000 rpm for 20 minutes,
the sediment washed with phosphate buffered saline
(PBS) twice then subjected to 15 ml of lysis buffer
containing TrisHCI, MgCl12,SDS and 3-mercaptoethanol,
then placed in water bath at 65 °C for 1 hour to solubilize
the sediment, then, 1 ml of proteinase K was added to
the preparation to remove contaminants proteins,
preparation was incubated at 37°C for 24 h, then LPS
was precipitated at —20°C using 3 M sodium acetate

cl
N
N/
/:T\>
HoN" N N
HO"Q
., ~OH

NH;
N
N/
[
F7 N7 N
Ho{ §
~,,_OH

and cold absolute ethanol, after final centrifugation, the
pellet was re-suspended in 9 ml of 10 mM Tris-HCl
followed by extraction using hot phenol, where 9 ml of
phenol at 65°C was added and mixed vigorously and
then was immediately placed in an ice bath, preparation
was centrifuged at 6000 rpm for 15 min and the top
aqueous layer was taken, and the extraction was
repeated again, then the aqueous layers of the extracted
LPS were subjected to dialysis for 48 h against distilled
water, and the LPS was lyophilized and stored at—20°C
until use [11].

The experiment was performed at the College of
Veterinary Medicine of University of Al-Qhadisayh in
strict compliance with The European Convention for
the Protection of Vertebrate Animals Used for
Experiments or for Other Scientific Purposes (Di-
rective2010/63/EU) [12], Institutional animal care and
use committee (IACUC) approval Ne 1047/2 from
20.06.2023. Forty-five adult male Wistar rats of
8-10 weeks age and weights between 160-210 grams
were obtained from the Animals House, College of
Veterinary Medicine, University of Al-Qhadisayh
were kept under standard laboratory condition, they
were given standard locally prepared diets and were
placed in cages and were acclimatized for a week.
Next rats were divided into 9 groups (5 rats each), one
group was the control group (was given standard
saline solution) and the other 8 groups were the
experimental groups. The first experimental group was
injected intraperitoneally with only LPS (5 mg\kg
BW). Eight others experimental groups were injected
with LPS and the synthesized nucleosides\nucleotides.
All concentrations of used materials were injected
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HO HO cytarabine N \>
fludarabine 2-NHj3-6-Cl-araPur =y
TTU
OH
NH, Rl "o . 0
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Figure 1 — The structure of the modified nucleosides and nucleotides used in the work
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with 3 repeated doses 48 h between them, after 7 days
of immunization with LPS, the blood was collected
using retro orbital blood collection technique and
placed in EDTA tubes.

Four clinical and morphological blood parameters
were measured on a Celltac o (Japan) hematological
analyzer: hemoglobin (HGB) g\dl; hematocrit
(HCT) %,; leukocytes count (WBC) 103\ul; relative
concentration of lymphocytes (LYMP) %.

The study of biochemical parameters of blood serum
was performed on a biochemical analyzer of the semi-
automatic type BioChemSA (USA). The following
parameters were analyzed: blood urea nitrogen (BUN)
mg/dl, glucose (GLUC) mg/dl, total protein (TP) g\dl,
total bilirubin umo/1, alanine aminotransferase enzyme
activity (ALT) IU/L, aspartate aminotransferase enzyme
activity (AST) IU/L.

The data was summarized, analyzed, and presented
using the Statistical analysis for Social Science version
23 software program and the difference in mean of
quantitative variables between groups was investigated
using a one-way ANOVA, which was accompanied by
a post hoc Duncan multiple range test.

Results

We used the reference values for Wistar rats in
a comparative analysis of hematological study data, but
we used the outcomes of control group investigations as
the reference [13]. Table 1 shows the dynamics of the
parameters of the general blood test of rats (M+m). The
administration of bacterial lipopolysaccharide to rats
resulted in a significant reduction in hemoglobin content
(by 44.7 %) and hematocrit (by 45.6 %) (Table 1),
indicating anemia of inflammation that occurs during the
development of a pathogenic response.

According to the data in Table 1, the number of
erythrocytes and blood hemoglobin in animals that
received injections of the studied compounds after 7
days of LPS immunization decreased significantly
throughout the entire observation period to 54.3—
67.2 % and 46.2-66.2 %, respectively. A slower drop

in blood hemoglobin content compared to the number
oferythrocytes suggests thatanemia has a compensatory
nature at first, but the discovered pattern implies
a decline in compensatory mechanisms with time.

In terms of white blood cells and the relative
concentration of the lymphocyte fraction, the content
of leukocytes and the proportion of lymphocytes
increased by 71.5 % and 23.8 %, respectively, following
administration of bacterial lipopolysaccharide. The
administration of modified nucleosides or nucleotides
to animals resulted in an increase in symptoms of an
acute inflammatory process on the part of leukocytes,
as indicated by the results provided in Table 1. The
most prominent lymphocytic leukemia was found with
the cCMP and ara-CMP nucleotides, as well as the
TTU nucleoside (an increase in leukocyte content of
51.9 %, 58.6 %, and 51.9 %, respectively, compared to
the LPS-immunized group).

We used the reference values for Wistar rats in
a comparative analysis of biochemical blood test
data, but we used the findings of investigations of the
control groups as the reference [13]. Table 2 shows
the dynamics of markers of biochemical blood
analysis in rats (M+m).

According to the data in Table 2, signs of impaired
renal function in the experimental group rats increased
over time, as evidenced by an increase in the content
of urea in the blood by 78.9 % 7 days after infection,
as well as a more than twofold increase in the content
of chlorides (2.2 times). A higher total protein level
(68.4 % higher than in the control group) implies an
acute infectious process. This idea is supported by
a 46.4 % rise in the quantity of glucose in the blood
serum, since the body releases hormones to control
inflammation during an infection. They have a counter-
insulin impact, which means they diminish insulin’s
efficacy in the body. An increase in the activity of the
liver enzymes ALT and AST by 2.3 and 1.3 times is
also a marker of dysfunction of the hepatobiliary
system, and may also be a consequence of the
development of hemolytic anemia.

Table 1 — Hematological status of laboratory rats with experimental systemic inflammation induced by bacterial

endotoxin

Tabnuua 1 — ['emaronoruueckuii craTyc 1a00paToOpHBIX KPIC P AKCIIEPUMEHTAILHOM CHCTEMHOM BOCIIAICHHUH,

WH/Iy[IIPOBAaHHOM OaKTEepPHaIbHBIM 9HIOTOKCHHOM

Groups HGB (2\d]) HCT (%) WBC (103\u]) LYMP (103\ul)
Control 14.5+0.78 46+0.97 13.09+1.12 39+1.4
LPS-treated 8.02+0.87 25+0.76 22.45+0.94 9.01+1.3
LPS + Fludarabine 7.8+0.66 21+0.67 30.1£1.2 11.1£1.0
LPS + 2-NH,-6-Cl-araPur 9.3+0.72 19+0.96 27.2+0.93 10.5+1.1
LPS + ara-CMP 6.1+0.75 19.4+0.71 35.6+1.1 10.4+0.94
LPS+ TTU 6.8+0.85 21.7£0.72 34.1+1.1 9.9+1.1
LPS + Fludarabine phosphate 7.4+0.70 19+0.83 27.8+1.1 10.2+1.1
LPS + araC 5.6+0.81 17.7+0.85 29.34+0.96 9.34+0.99
LPS + cCMP 4.94+0.79 15.1+0.83 33.6+0.85 10.6+0.86
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Table 2 — Biochemical status of laboratory rats in experimental systemic inflammation induced by bacterial endotoxin

Ta6mz1ua 2 — buoxuMmudecKkuit CTaryc J'Ia60paT0pHBIX KPBIC ITPU SKCIICPUMEHTAIIbBHOM CUCTECMHOM BOCIIAJICHUH,

UHAYIUPOBAHHOM 6aKTepI/IaJ'H>HBIM OHJOTOKCHHOM

Groups AST (IU/L) ALT (IU/L) | BUN (mg/dl) | GLUC (mg/dl) TP (g\dl) CI (mmol\l)
Control 142+£1.1 36+1.4 19+0.78 112.03+0.88 9.54+0.98 103+1.2
LPS-treated 182+0.99 59+1.2 3440.89 164+£1.2 16+0.78 223+1.3
LPS + Fludarabine 189+1.2 67+0.99 43+0.65 171+1.1 23+0.93 227+0.99
LPS + 2-NH,-6-Cl-araPur 174+0.82 54+1.1 39+0.88 167+1.2 20+0.87 225+1.1
LPS + ara-CMP 192+1.3 72+1.2 45+0.73 179+1.2 27+0.86 23340.82
LPS+TTU 186+£1.1 75+1.1 5240.71 183+0.98 31+0.96 230+0.92
LPS + Fludarabine phosphate | 191+0.89 65+1.0 39+0.73 176+0.83 19.840.87 220+1.1
LPS + araC 189+0.92 70+0.97 39+0.86 162+0.90 25+0.78 210+0.98
LPS + cCMP 192+0.97 76+0.84 43+0.81 174+0.86 29+0.97 227+0.94

Following administration of modified nucleosides or
nucleotides to animals, symptoms of an acute
inflammatory process increased, followed with disruption
ofthe excretory and hepatobiliary systems. The nucleotides
c¢CMP and ara-CMP, as well as the nucleoside TTU,
exhibited the most dramatic effects, increasing total
protein content by 1.8, 1.7, and 1.9 times, respectively,
compared to the LPS-immunized group; and increasing
ALT activity by 1.3, 1.2, and 1.3 times, respectively.

Conclusions

A study of the effects of modified 2-fluoro-
arabinofuranosyladenine (fludarabine), 2-amino-6-
chloro-arabinofuranosylpurine (2-NH,-6-Cl-ara-Pur),
arabinofuranosylcytosine (cytarabine, ara-C),
[1-(2°,3°,5’-tri-O-acetyl-B-D-ribofuranosyl)-4-(1,2,4-
triazol-1-yl)Juracil (TTU) nucleosides and 2-fluoro-
arabinofuranosyladenine-5 0<,2’-monophosphate
(fludarabine monophosphate), cytarabine-5’-
monophosphate (ara-CMP) and O?,2’-cyclocytidine-
5’-monophosphate (cyclocytidine monophosphate,
cyclo-CMP) nucleotides, suggests that the modified
nucleosides and nucleotides have modulating effect on
the systemic inflammatory response.

The results of the research show a significant
alteration in the hematological and biochemical
patterns in the laboratory animals that were given the
test chemicals.

Seven days after systemic administration of E. coli
lipopolysaccharide, intraperitoneal administration of
the investigated nucleosides and nucleotides alters the
patterns of the inflammatory response, specifically
increasing the severity of nephrotic and hepatobiliary
syndromes of the inflammatory process. The most
notable effects were produced by the TTU nucleoside,
c¢CMP, and ara-CMP nucleotides.
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TEMATOJOTMYECKHUHA U BUOXUMHUYECKUN CTATYC
B HOPME U 1P CUCTEMHOM BOCITAJIEHHUMU,
NHAYIUPOBAHHOM BAKTEPUAJIBHBIM O9OHIOTOKCHHOM
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! Benopycckuii cocyoapemeennolil ynueepcument,
MIOH um. A. J.Caxaposa BI'Y, Munck, Pecnyonuxa Benrapyco,
2 Vuusepcumem Anv-Kaoucus, Konneooie eéemepunaprnou meouyunst, /Jusanus, Upax

Bgenenue. llInpokoe npuMeHeHNnE aHTHOMOTHKOB IPUBEIO K BOSHUKHOBEHHIO M OBICTPOMY pacrpocTpaHe-
HUIO PE3UCTCHTHOCTH Y MHKPOOPraHn3MoB. [loTeHnnanbHoi aHTHOaKTepHaIbHOM aKTHBHOCTHIO 00J1a/1al0T MO-
T (UIIPOBAaHHBIC HYKJICO3U Bl M HYKJICOTHIBI. Hapsiy ¢ m3yueHrneM MeXaHHM3MOB UX aHTHOAKTepHAIbHON JIeH-
CTBHS B&YKHO YUUTHIBATh CHCTEMHBIC PEAKIINU OPTaHU3Ma-XO035IMHA HA BBEACHHE 3TUX COCTUHEHHH.

Lean uccaenoBanus. B MonensHOM 3KCTIEprIMEHTE Ha JIAOOPATOPHBIX )KUBOTHBIX 0XapaKTEPH30BaTh N3Me-
HEHUS AUATHOCTHYECKH 3HAYMMBIX TeMaTOJIOTHUECKIX M OMOXMMHYECKHX TT0Ka3areye KpOBU MPH CHCTEMHOM
BOCTIAJICHUH, BBI3BAHHOM BBEJICHHUEM JIMTIONONNcaxapuaa E. coli, m ero MOgymsyun MoaAn(GUINPOBAHHBIMA HY-

KJ'ICOBI/II[&MI/I/HyKJ'IeOTI/I,IlaMI/I.

Martepuaiabl 1 MeTObI. VcciieoBaHme BEITOIHEHO Ha KphIcaX caMiiax Wistar. JKUBOTHBIX HIMMYHH3HPO-
BJIM JINTIOTIOJIUCAXAPHUIOM E. coli MHTpaniepuTOHEealbHO, 3aTeM CIyCTsl 7 THEH MHBEKIIMPOBAIN MOTH(UIIIPO-
BaHHBIMH HYKJICOTHAAMH U HyKJIeo3u1aMu. OLIEHNBAIN TeMaTOJIOTHUECKIH N ONOXUMHYECKNH CTaTyC )KUBOTHBIX

IpH SKCIICPUMCHTAIIBHOM CUCTCMHOM BOCIHAJICHUH.

PesyabTarbl. CHHTE3HPOBaHbI CeMb MOAM(UIUPOBAHHBIX HYKJICO3UIOB U HYKJICOTHIOB ITyPHHOBOTO M ITH-
pUMHIUHOBOTO psina: durymapabuH, ¢aymapadbuna docdar, 2-NH,-6-Cl-araPur, ara-C, TTU, cCMP, ara-CMP.
[TpoBeneHsl MCHBITaHHUS Ha JTA0OPATOPHBIX JKMBOTHBIX C HKCIEPHMEHTAJIBHBIM CHCTEMHBIM BOCHAIHTEIHHBIM

mpoueccoM.

3akJiioueHne. HCCJ’IS,I[OB&HHLIe COCINHCHUS YCUIINBAIOT BBIPAXKCHHOCTD He(l)pOTI/I‘IeCKOFO n FCHaT06I/IJ'II/Iap-
HOTO CMHAPOMOB BOCHAJIUTCIBHOIO IpoLecca. Hawnbonee BbIPpA’KECHHBIMHU Sq)(i)eKTaMI/I 06naz[am/1 HYKJICOTHUAbL

c¢CMP u ara-CMP, a taxoxe nykneoszug TTU.

KiroueBrbie ciioBa: MOI[I/I(I)I/IL[I/IPOBaHHLIC HYKJICO3UbI, SHAOTOKCUH, aHCMMUA, FeHaTO6I/IJ'II/IapHa$I cucrema,

BOCITIAJICHUC.

Jist unTupoBanusi: ['emaronornyecknii 1 OMOXMMUYECKHUH CTaTyC B HOPME U IIPH CHCTEMHOM BOCTIAJICHHH,
WHIYIUPOBAaHHOM OaKTepHanbHBIM dHTOTOKCHHOM / A. I. Chica [u fp.] // Buoxumus 1 MoneKyspHast OMOIOTUS. —

2023. —T. 2, Ne 2(3). — C. 38-42. (Ha aHTJIMIACKOM).
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