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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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which were given to drink 10% sodium nitrite solution, sodium
glutamate was administered at a dose of 20 mg/kg in 0.5 ml of
distilled water, Ponceau 4R — at a dose of 5 mg/kg in 0.5 ml
distilled water 1 time per day orally. Thus, the use of a com-
plex of dietary additives of sodium nitrite, sodium glutamate and
Ponceau 4R led to changes in the morphometric parameters of
all structural components of the rats’ duodenal wall. This reac-
tion is aimed at neutralizing the alterative factor and restoring
the morphofunctional state of the duodenum. By the end of the
observation, complete recovery of structural components was
not established due to the predominance of constant negative
influence of the stimulus with the occurrence of dystophic-de-
structive changes.

Keywords: sodium nitrite, sodium glutamate, Ponceau 4R,
duodenum, rats.
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PEMOJIEJIMPOBAHUE JIYOJEHAJIBHOW CTEHKH
KPBIC ITOJ] BO3JEMCTBUEM KOMILJIEKCHBIX ITH-
IIEBBIX TOBABOK - INIYTAMATA HATPU S, HUTPU-
TA HATPUS U1 PONCEAU 4R

I'puropenxo A.C., Epomenko I'.A., llleBuenko K.B.,
Jlucauenko O./., [lepenepuii H.A.

Vkpauncrkas meduyunckas cmomamono2uveckas akaoemus,
llonmasa, Yxpauna

Lenbto uccnenoBaHus sSBUIOCH YCTAHOBUTH IUHAMUKY H3-
MEHEeHUI MOP(OMETPUUECKHX MTOKa3aTeNIeH CTPYKTYPHBIX KOM-
HIOHEHTOB CTEHKH JBEHAALATUIIEPCTHON KUIIKU KPBIC IIPU JUTH-
TEJIbHOM NPUMEHEHUHU KOMIUIEKCA MHUIIEBBIX 100aBOK: HUTPUTA
HaTpus, MyTamara Hatpus u Ponceau 4R.

Pabora mpoBeziena Ha 84 MOJOBO3PENBIX HEIMHEHHBIX KPBI-
cax-camuax, KOTopbIM JaBaiu nuth 10% pacTBOp HUTpUTA Ha-
TpHsi; pacTBOp IIyTamara HaTpus B 1o3e 20 mr/kr B 0,5 mut fuc-
TUJTMPOBAHHOM BozbI, Ponceau 4R - B mo3e 5 mr/kr B 0,5 ma
JIMCTUIUTMPOBAHHOM BOJIBI, | pa3 B CyTKH MEepOpaIbHO.

IIpumeHeHne KoMIUIEKCA MUILIEBBIX JO0ABOK HHUTPUTA Ha-
TpHs, TIyTamara HaTpus U Ponceau 4R npuBesno k U3MEHEHUAM
MOpP(GOMETPUUECKHUX IOKa3areleld BCeX CTPYKTYpPHBIX KOMIIO-
HEHTOB CTEHKH ABEHAALATUIIEPCTHON KMIIKH KPBIC B pe3yllb-
TaTe peakiiy, HANpaBICHHOH Ha 00e3Bpe)XUBaHHE ajbTepa-
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THUBHOTO (pakTOpa U BOCCTAaHOBJIEHHE MOP(HOPYHKIHOHAIBHOTO
COCTOSIHMSI JIBCHAIIATUIIEPCHON KUIKUA. OHAKO, 3TO HE TIPUBO-
JUT K TOJHOMY BOCCTAQHOBJIEHHIO CTPYKTYPHBIX KOMIIOHEHTOB,
BBUY Npeo0iIagaHus MOCTOSIHHOIO HEraTMBHOIO BO3JECHCTBU
pa3npaxuTes U MOSBICHUS AUCTPOPUICCKUX-TCCTPYKTHBHBIX
W3MCHCHUH.
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CHANGES IN THE KIDNEY AND LIVER STRUCTURE AND FUNCTIONS DURING
THE EXPERIMENTAL, NON-LETHAL LOAD OF CARBON TETRACHLORIDE (CCL4)

'Tatarina O., 2Chulak O., 2Chulak Yu., *Nasibullin B.

'National Pirogov Memorial Medical University, Vinnitsa, *International Humanities University, Odessa;
SUkrainian Research Institute of Medical Rehabilitation and Balneology of the Ministry of Health of Ukraine, Odessa

Currently, there is a steady tendency for the growth of dis-
cases of the hepatobiliary system, which is caused by a whole set
of factors, both endogenous and exogenous. One of these factors
is the entry into the human body of a large group of unnatural
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compounds that are not used by the body for life or energy. Such
compounds are called xenobiotics. Elimination of xenobiotics
is carried out in different organs (lungs, skin, gastrointestinal
tract), but it is most actively carried out in the liver. Transformed



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

hydrophiliated xenobiotics are excreted by the kidneys.

The existing level of development of society is caused by the
increased use of foreign substances. When these compounds
enter the body, they do not take part in the implementation of
vital processes and are not used as a source of energy. These
compounds are defined as xenobiotics [1-3].

Xenobiotics are divided into 3 groups: a) products of human
economic activity (industry, agriculture, transport); b) household
chemical compounds (detergents, insecticides and perfumes);
¢) most drugs [2-5]. A significant accumulation of foreign sub-
stances (xenobiotics) in the body seriously threatens the health
and even human life, because over time, it damages cells and
causes mutations leading to malignant processes or hereditary
diseases. To remove foreign compounds from the body, mecha-
nisms of detoxification and their removal from the body were
made during evolution. Elimination of xenobiotics proceeds by
chemical modification in two phases. The first phase is a series
of chemical reactions that makes them more hydrophilic, the
second phase is the excretion of modified compounds with urine
[2,5]. The first phase is carried out in the liver, the second phase
is carried out by the kidneys. Excessive xenobiotic load, which
creates increased requirements for liver and kidney function,
causes structural and functional changes in them, which, accu-
mulating over time, can lead to the formation of a pathological
process, in particular to the development of pseudo-hepatorenal
syndrome [6-10]. Based on the foregoing, the aim of our work
was to identify structural and functional changes in the liver and
kidneys with a single massive exposure to a xenobiotic - carbon
tetrachloride (CCLu4).

Objective - to evaluate changes in the structure and function
of the liver and kidneys under non-lethal carbon tetrachloride
intragastric administration.

Material and methods. The material of the present work was
the results obtained in the study of 46 white Wistar rats (180—
200 g), which were kept under vivarium conditions at a tem-
perature of 19-21 °C and a humidity of 40-60%, water and feed
were given ad libitum. Animal experiments were carried out in
compliance with the provisions of Directive 2010/63/EU of the
European Parliament and of the Council of 09.22.2010 on the
protection of animals used for scientific purposes [11] and Order
of the Ministry of Education and Science, Youth and Sports of
Ukraine Ne 249 of 01.03.2012 [12].

In accordance with the objectives of the study, animals were
divided into two groups: 1— group of 16 intact rats (control
group); 2 - group of 30 rats that were subjected to xenobiotic
loading by subcutaneous injection of 0.5 ml CCla.

Animals were withdrawn from the experiment on the 7th
day after the introduction of CCla. At autopsy, liver and kidney
pieces were removed and 5 ml was taken. blood for biochemi-
cal research. To assess the state of renal function, daily urine
was collected from animals on the eve of elimination from the
experiment. The seized material of the liver and kidneys was di-
vided into two parts. One part was fixed with a 4% solution (36
hours). Then it was carried out through alcohols of increasing
concentration and poured into celloidin according to the gener-
ally accepted technique. Celloidin was used for maximum pres-
ervation of tissue structure. Histological sections 7-9 um thick
were prepared from the obtained blocks, which were stained
with hematoxylin-eosin.

The second part of the material was frozen with dry carbon
dioxide (t° = - 44°C), cryostatic sections 11 um thick were made
from the obtained blocks, on which the activity of succinate de-
hydrogenase (SDG, EC 1.3.5.1), lactate dehydrogenase (LDG,
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EC. 1.1.1.27), and glutamate dehydrogenase (GDG, EC 1.4.1.3)
[13]. Assessment of liver function was carried out according to
changes in biochemical parameters: the content of total protein,
urea, creatinine in the blood, the activity of alanine transami-
nase (ALT, EC 2.6.1.2) and aspartate transaminase (AST, EC
2.6.1.1), and the content of bilirubin and its fractions. Changes
in liver function were performed according to the following in-
dicators: daily urine output, glomerular filtration rate, % ring
reabsorption, the amount of urea and creatinine in the urine, the
amount of chloride ions and the pH of the daily urine.

The results were statistically processed using standard meth-
ods MS Excel and Statistica SPSS 10.0 application packages
for Windows. The results are presented as arithmetic mean and
mean error (M+m). The likelihood of difference between the in-
dicators was evaluated by the parametric Student’s t-test (with
normal distribution). The data at p<0.05 were considered as
plausible [14].

Results and discussion. The results of the studies showed
that on the 7th day of the experiment, microscopic liver of nor-
mal size, its surface is shiny, shiny, the front edge is pointed, the
color of the fabric is brown — yellow.

Microscopic examination determines the preservation of the
lobular organization of the parenchyma, although the isolation
of individual lobules is somewhat difficult, since part of the in-
terlobular septa is thinned or destroyed. In the vessels of the
triads and in the central vein, the phenomenon of plasmostasis
is determined. In the lobules, over most of their area, hepato-
cytes are not distributed in an orderly manner, only around the
central vein can their beam organization be observed. Most he-
patocytes are small, their lumpy cytoplasm is pale colored. The
nuclei are small, intensely colored, some of them are of point
size (karyopycnosis). In hepatocytes around the central vein, the
nuclei are medium in size but intensely stained. In the cytoplasm
of many hepatocytes - small vacuoles, in the cytoplasm of the
part - medium vacuoles. Between hepatocytes lymphoid cells
are scattered.

According to the results of histoenzymatic studies, the activity
of SDG in hepatocytes of the central zone is 3.0+0.06 conven-
tional units of optical density (CUOD), In hepatocytes of the
peripheral zone 4.5+0.5 CUOD. Perhaps this reflects a slight
weakening of the reparative activity of the liver parenchyma.
LDG activity in hepatocytes of the central zone of the lobule is
7.0+0.35 CUOD, in peripheral hepatocytes of 5.0+0.09 CUOD.
The activity of GDG was also higher in the cells of the central
zone 6.5+0.07 CUOD, and in hepatocytes of the peripheral zone
5.0£1.0 CUOD, which means the activity of this enzyme was
individual. The results of assessing the state of liver function
according to the main indicators are summarized in Table 1. As
follows from the data obtained (Table 1), the activity of ALT and
AST with a load of CCls increases, which may indicate destruc-
tion of the hepatocyte membrane.

In addition, one should pay attention to a different degree of
increase in the activity of these enzymes, which can be consid-
ered as a manifestation of an imbalance in the transamination
process in hepatocytes, which means the violation of detoxifica-
tion processes.

As for the content of bilirubin, we observe its decrease, which
can be considered as a manifestation of compensatory reactions
of increased excretion of xenobiotics with bile. However, the
degree of change in the content of bilirubin fractions is not the
same (indirect bilirubin decreases to a lesser extent), which may
be associated with a weakening of the detoxification function of
the liver. Accordingly, with the accumulation of the toxic form
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of bilirubin, the blood urea and creatinine levels increase, which
indicates a mismatch of the body’s ability to remove toxic me-
tabolites to this need. Also, there is an increase in total serum
protein. Since the main binding and transporting agent of xeno-
biotics in the body is albumin, an increase in the total protein can
be considered as a manifestation of the reaction to the xenobiotic
load.

A study of the kidneys did not reveal changes in their appear-
ance. The size of the kidneys is normal (left - 20 mm, right —19
mm), the surface is smooth, the color is grayish brown.

Microscopic examination revealed the arrangement of re-
nal bodies in groups. In some of them, capillary glomeruli are
rounded, in a significant number of them - webbed structure. In
capillaries, endotheliocytes with flattened, oval, medium sized
nuclei. The cytoplasm of the endotheliocytes is swollen, and
vacuoles are found in some of the endotheliocytes. Most Bow-
man spaces are slit-like; bodies are also found in which small
homogeneous eosinophilic inclusions are defined in the bowman
space. The convoluted tubules, for the most part, have a free
clearance. All tubules are lined with a single-layer epithelium.
In part of the tubule, the epithelium swells and closes the lumen.
Separate tubules have desquamated epithelial cells with pyc-
notic poisons. The interstitial layers are broadened due to edema
or due to released lymphocytes. Direct tubules of the cerebral
substance of the usual form.
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According to histoenzymatic studies, the activity of SDG of
the tubular epithelium is 6.5+0.5 CUOD, in glomeruli 3.0+0.4
CUOD.

The activity of LDG in the tubular epithelium is 6.5+0.44
CUOD, the activity of this enzyme in glomerular endothelio-
cytes is 3.0£0.5 CUOD. As for the activity of GDG, according to
the data obtained in the tubule epithelium, it was 5.5+0.5 CUOD
and for endotheliocytes 3.0+0.5 CUOD. It can be assumed that
the increase in GDG activity is associated with the active use of
alternative substrates in the Krebs cycle. The results of the as-
sessment of the state of renal function by the main indicators are
summarized in Table 2.

As follows from the data obtained (Table 2), daily diuresis
in experimental rats is significantly decreased, this is due to a
decrease in glomerular filtration rate and a decrease in the per-
centage of tubular reabsorption, which means there are changes
characteristic of reduced renal function, which is described with
the development of hepatorenal syndrome.

At the same time, there is a decrease in the amount of cre-
atinine and urea excreted by the kidneys, but it is significant in
the change in the amount of creatinine excreted, and urea is at
the trend level, which means it can be assumed that a violation
of the excretory function of the kidneys affects the process of
excretion of large molecules more strongly.

Table 1. The dynamics of indicators of the state of liver function in rats with xenobiotic load CCls

Groups I groupe II groupe p
Indicators (control) (with CCls load)
ALT (mmol/l) 113.314+2.13 194.7+17.3 <0.05
AST (mmol/l) 289.64+12.12 316.82+15.7 <0.05
= Total 84.4+0.28 4.62+1.4 <0.02
o =
= g Direct 3.06+0.18 1.83+0.1 <0.002
52 Indirect 5.38+0.15 2.79+0.8 <0.05
Urea (mmol/l) 2.08+0.27 5.3+0.3 <0.02
Creatinine (mmol/I) 47.8+0.63 72.243.8 <0.02
General protein (mg/ml) 68.7+£2.74 79.25+8.3 <0.05
#*p — level of statistical significance of differences compared with the control group
Table 2. Changes in renal activity in rats with load CCls
Groups
I group II group N
Indicators (control) (with CCl. load) P
Daily Diuresis
(ml/ dm? body surface) 0.96+0.06 0.75+0.09 <0.01
Glomerular filtration (ml/dm? per minute) 0.16+0.009 0.13+0.002 >0.05
Tubular reabsorption (% of filtration) 99.58+0.009 99.19+0.003 <0.01
Excretion of creatinine (mmol) 0.017+0.001 0.015+0.001 <0.01
Urea excretion (mmol) 0.80+0.05 0.76+0.004 <0.5
Chloride excretion (mmol) 1.24+0.05 1.80+0.01 <0.01
Daily urine pH (pH) 8.75+0.54 8.37+£0.04 >0.5

* - p — level of statistical significance of differences compared with the control group

152



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

There is also an increase in the excretion of chloride ions,
which may indicate a violation of the ion-exchange function of
the kidneys. At the same time, the pH in daily urine remains
almost unchanged, which means urine acidification is not ob-
served.

Conclusions. Thus, the results of our studies showed that the
xenobiotic load with carbon tetrachloride causes changes in the
structure and, accordingly, function in the liver and kidneys. In
these organs there are dystrophic, and in the liver, degenerative
changes, which are characterized by: vacuolization of hepato-
cytes, pycnosis of nuclei, plasmostasis, violation of the intra-
lobular organization of the parenchyma and smearing of the
lobular structure of the liver. Functional changes are manifested
in the weakening and imbalance of the processes of transamina-
tion, a change in the nomenclature of the synthesized proteins,
a change in the ratio of fractions of bilirubin. In the kidneys,
dystrophic changes affect both the tubules (convoluted) and the
renal corpuscles. The manifestation of functional disorders: a
decrease in daily urine output, weakening excreting renal func-
tion and regulation of ion exchange. In general, the revealed
changes correspond to those described in hepatorenal syndrome.
However, since in addition to the xenobiotic load on the liver,
other chronic or acute pathologies were not found in it, it is cor-
rect, from our point of view, to talk about the pseudo-hepatore-
nal syndrome when carbon tetrachloride is loaded.
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SUMMARY

CHANGES IN THE KIDNEY AND LIVER STRUCTURE
AND FUNCTIONS DURING THE EXPERIMENTAL,
NON-LETHAL LOAD OF CARBON TETRACHLORIDE
(CCLs)

Tatarina O., 2Chulak O., 2Chulak Yu., *Nasibullin B.

'National Pirogov Memorial Medical University, Vinnitsa,
2International Humanities University, Odessa; *Ukrainian Re-
search Institute of Medical Rehabilitation and Balneology of the
Ministry of Health of Ukraine, Odessa

Objective - to evaluate changes in the structure and function
of the liver and kidneys under non-lethal carbon tetrachloride
intragastric administration.

Experimental studies were performed on 46 white Wistar
male rats. Within 7 days, the experimental group of animals un-
derwent intoxication with the introduction of 0.5 ml of CCla.
The state of liver function was evaluated by the activity of ALT
and AST, the amount of bilirubin in the blood, the content of se-
rum creatinine and urea, the amount of total serum protein. The
state of renal function was assessed by changes in daily diuresis,
glomerular filtration function, percentage of tubular reabsorp-
tion, serum creatinine and urea, indicators of chloride output and
urine pH. The results of a study in experimental animals with the
introduction of carbon tetrachloride showed that in the liver and
kidneys there is a development of dystrophic lesions: vacuoles
in the hepatocytes and endothelial cells of the glomeruli, dis-
orders of the structural and functional organization of the liver
parenchyma, swelling of Kupffer cells, swelling of the tubular
epithelium, eosinophilic inclusions in the liver and renal intersti-
tium. However, the activity of redox functions was maintained
and this suggests that the detected changes are not irreversible.
In the kidneys, tubular cortical degeneration was determined,
which is obviously associated with the renotropic effect of gen-
tamicin. At the same time, liver and kidney function changes.
In the liver, the activity of transamination enzymes decreases,
the level of urea and creatinine in the blood rises, and the level
of bilirubin in the blood changes. In the kidneys, the rate of
glomerular filtration and tubular reabsorption decreases, the
level of creatinine and urea in the urine decreases, that is,
urination and excretory function of the kidneys are impaired.
The reaction to intoxication with carbon tetrachloride is also
observed from other functional systems. In the peripheral
blood, the number of red blood cells decreases (the trans-
port function of red blood cells persists). The balance and
intensity of lipid peroxidation processes and the antioxidant
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system are disturbed. Violation of the energy supply of the
transmembrane potential, a decrease in ESR, and the content
of total blood protein increases (the changes nomenclature of
plasma proteins). With a non-fatal load of carbon tetrachlo-
ride, dystrophic changes in the liver and destructive changes
in the kidneys were detected. The detoxification potential
of the liver and urinary function of the kidneys decreased.
Changes in nature were similar to those described in hepa-
torenal syndrome. However, taking into account that no no-
sology of liver damage was found, the activity of redox en-
zymes is preserved, the detected violations can be defined as
pseudohepatorenal syndrome.

Keywords: xenobiotics, liver, kidneys, metabolism, carbon
tetrachloride (CCl,), pseudogepatorenal syndrome

PE3IOME

N3MEHEHUE CTPYKTYPbI U ®YHKIIMU INIEYEHU
N INOYEK ITPU HECMEPTEJIBHBIX HAI'PY3KAX TE-
TPAXJIOPUCTBIM YINIEPOOOM (CCl) B 9KCIIEPH-
MEHTE

'"Tarapuna O.B., *Yyaak O.JL., *Yyaaxk 10.J1.,
*Hacu0yminn B.A.

'BuHHUYbKULl HAYUOHATILHBIN MEOUYUHCKULU YHUBEPCUMEN UM.
H.U. Ilupocosa; *MedxcOynapooHulii cyMaHumapHulil yHueepcu-
mem, Qoecca; *Vrkpaunckuti HUU meouyunckou peabunuma-
yuu u kypopmonozuu M3 Ykpaunwi, Odecca

Ienb uccnenoBanus - OLEHKA U3MEHEHHs CTPYKTYPBI ¥ (PyHK-
[[MY [ICYCHH U [IOYEK MPU HECMEPTENIbHOW Harpy3Ke TeTpaxJyo-
PHCTBIM YITIEPOIOM.

DKCHepUMEHTAIbHbBIC HCCICI0BAHHS MPOBEIACHBI Ha 46 Oe-
JIBIX KpbICax-camuax JuHud Bucrap. B teuenue 7 nueit onbit-
HOl IpyIe KMBOTHBIX MPOBOIMIM TETPAXJIOP YIJICBOAUCTYIO
MHTOKCHKALMUIO BBegeHHeM 0,5 MII TeTpaxJIopUCTOro yriepoja
(CCl,). Cocrosinue (hyHKIHMH TICYCHN OLCHUBAIM MO aKTHBHO-
cti AJIT u ACT, xonnvectBy OHIHpYOHHA B KPOBH, COICPIKA-
HHUIO KpeaTHMHHHA, MOYEBHHBI U 00IIero 0eika B ChIBOPOTKE
KPOBHU; COCTOSIHHE (QYHKIMH MOUYEK - 10 U3MEHEHHUSIM CYTOY-
HOTO auypesa, QYHKINHU KiIyO0ouKOBOW GHIbTpALNH, POLCH-
Ty KaHaJbICBOW peabcopOunu, CONepKaHUI0 KpeaTHHUHA U
MOYEBHHBI B CHIBOPOTKE KPOBH, IT0KA3aTEJISIM BHIBOA XJIOPH-
o8B ¥ pH Moun.

Pesynbrarsl Hcce0BaHKs Ha MOIOIBITHBIX )KUBOTHBIX HPH
BBEJICHUM TETPAXJIOPUCTOrO yriiepoa IMoKa3aiu, YTO B HEUCHH
U TI0YKaX OTMEYAeTCsl Pa3BUTHE AUCTPOPUUECKUX MOPAKSHHUIM:
BAKyOJIM B TeMaTOLUTaX U YHJIOTEIHOLHUTAX KIyOOuKOB, HApy-
IICHHE CTPYKTYPHO-()YHKIMOHAIBHOW OpraHu3ally IapeH-
XHUMBI TIedeHn, HaOyxaHue kietok Kymdepa M KaHAIbLEBOTO
SMUTENNS, Y03UHO(WIbHBIC BKJIIOYCHUsS B TIEUCHH M HHTEp-
cTuiuu noyek. OHAKO aKTUBHOCTh OKHCIHMTEIHHO-BOCCTAHO-
BUTENIBHBIX (DYHKIMH COXpaHsulach, YTO MO3BOJISET MHPEIIIO-
naratb 00paTMMOCTh OOHapyXKEHHBIX H3MeHeHHH. B moukax
orpeieIsuIach AereHeparys Kopbl KaHaJbIEeB, 4To, 10 BCeH Be-
POSITHOCTH, BBI3BAHO PEHOTPOITHBIM ACHCTBHEM I'eHTAMHIMHA.
OnHOBpEeMEHHO M3MeHsieTcsl (QYHKLUSI [IeYeHH U MoYeK. B me-
YEHH CHIDKACTCS aKTUBHOCTH (DePMEHTOB TPAHCAMHHHUPOBAHUS,
HOBBIIIACTCS YPOBEHb MOUYEBHMHBI M KPEATHHUHA, U3MEHSETCS
ypOBEeHb OMIIMpyOMHA B KPOBH. B 1mouKax CHIXaeTcsi CKOPOCTh
KITyOOUKOBOI (PHIIBTPALIMK U KaHAJIBLEBOW peabcopOuui, a TaK-
K€ YPOBEeHb KpeaTHHHHA ¥ MOYEBHUHBI B MOYE, T.€. HAPyLIAeTCs
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MoueoOpazoBaHre M BbIBOAHAs (YHKUMS Movek. Peakims Ha
MHTOKCHKALINIO TETPAXJIOPHUCTBIM YIJIEPOIOM HAOIIONAeTCs U
CO CTOPOHBI JIPYruX (pyHKIMOHANIBHBIX cucTeM. B mepudepu-
YECKOH KPOBHM CHH)KAETCSI YHMCIIO IPUTPOLUTOB, TPAHCIIOPTHAS
(GyHKIUST 3pUTPOLMTOB coxpansercs. Hapymiaercs Gananc u
HMHTEHCHBHOCTH MPOLECCOB MEPEKUCHOTO OKHMCIICHUS JIMITH/IOB
U aHTHOKCUIAHTHOH cuctembl. [Iporcxoaur HapyleHUe 3Hep-
roobecriedeHlss TPAHCMEMOPAaHHOTO IIOTCHIMANa, CHIDKCHHE
COD, Bo3pacTaeT coepkanue oouero 6enka KpoBu (MEHseTCs
HOMEHKJIaTypa OEJIKOB TIJIa3Mbl).

[Ipu HecMepTenbHON Harpys3Ke TETPaxJIOPUCTHIM YIIICPOIOM
oOHapyXeHbl TUCTPOPUUECKHE H3MEHEHMS] B IICUCHH M Jie-
CTPYKTUBHBIC - B TouKax. CHI)KAETCsl IeTOKCHKAL[MOHHBIH 110-
TEHIMAJ TIEYCHN U MOUeBBIBO/sIIIAst PyHKIMs mouek. M3mene-
HHS IO CBOEMY XapakTepy HpHOIMIKEHBI K OIMCAHHBIM IIPH Te-
natopeHanbHOM cuHApoMe. OIHAKO, yYUTHIBAS, YTO HO30JOTUH
MOPAKCHUsI TICYEHH HE BBISBICHO, aKTUBHOCTh OKHUCIIHTEIILHO-
BOCCTAHOBHUTEINIBHBIX (PEPMEHTOB COXpaHeHa, OOHapy)KEHHbIE
HapYyLICHUs] MO)KHO ONPECIUTh KaK MCEBIOreNaTopeHalbHbIH
CHHJIPOM.
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HAJIO)KEHUE BWJINOJUT'ECTUBHBIX AHACTOMO30B METOJOM BUY-2JIEKTPOCBAPUBAHUSA

Tynyasik A.W., bynuk U.H., 'Tlacbko A5, 'MBanuna B.B., 'Mumyk B.B., 'Tyuyask B.H.

' Usano-DPpankosckuli HAYUOHANbHBIL MEOUYUHCKULL YHUGEPCUMEN,
2Hayuonanvnwiti uncmumym xupypeuu u mpancnianmonozuu um. A.A. llamumosa HAMH Ykpaunwi, Kuee, Ykpauna

Ha ceropssuHuii 1eHb akTyanpHO# ocTaeTcs npobdiaema dop-
MHUPOBaHUsI OMITHOIUTeCTHBHBIX aHacToM030B (BJ{A) mpu Hapy-
LIEHUH MarkcTPaJbHOIO JKETYEOTTOKA. | ernaTHKOCIOHOCTOMHS
Ha Py memne sBnsieTcst cTanzapTHOW onepanueid, KoTopas mpo-
H3BOJINTCS KaK MPH 3a00JIEeBaHUSX, TAK U OBPEKICHNSIX BHETIS-
YEHOYHBIX XKEITYHBIX IPOTOKOB. BayKHBIM MPEHMYIIIECTBOM JaH-
HOTO METO/a SIBJISIETCS BO3MOXKHOCTh CPOPMUPOBATH AaHACTOMO3
aJICKBaTHOM IIMPUHBI HE TOJIBKO MPU PACIIUPEHUH IKEITIHBIX
MIPOTOKOB Ha ()OHE XPOHHYECKOIl KEITIHOI TUIIePTEH3UH, HO U
Ha HepaCIIMPEHHBIX IIPOTOKAX B CIydYasiX HHTPAOIEPAL[IOHHOTO
BBISIBJICHUS TTOBPEXKICHUS VI TPH HAJWYNU BHEIIHETO JKeTd-
Horo ceumia [1-3].

OpHaKo paHHHE IOCIEONEPALOHHbIE OCIOKHEHUS, TaKue
KaK HECOCTOSTEIBHOCTD IIIBOB M JKeTUeHcTeueHue, popmMupona-
HHUE a0CIECCOB, XOJIAHTUT BO3ZHHUKAIOT Y OKOJO 20% OONBHBIX,
OTJaJICHHbIE, IPEUMYIIECTBEHHO B Buje cTpuktyp —y 10-30%
[4-7]. Takxe npakTHYECKH HEPELIEHHBIM 0CTaeTCsl BOIpoc (hop-
mupoBanust 5/IA B ycnoBusix BOCJICHUS! TKAHEH M OCOOSHHO
JKETYHOTO MepUTOHHTA. M3-32 BBICOKOTO pHCKa BO3HUKHOBEHHS
HECOCTOSITEIEHOCTH IIBOB MPU HAJIWYUK OCTPOI BOCIIAIUTEIb-
HOM peakiuy B TKaHAX OPraHOB OPIOLIHOM MOIOCTH, CYLIECTBY-
IOLIME METOJIbl HE Jal0T BO3MOXKHOCTH IIPOBECTH OJHO3TAIIHOE
PEKOHCTPYKTUBHO-BOCCTAaHOBHUTEIBHOE OINEPAaTHBHOE BMeIla-
TEJILCTBO, a TPEOYIOT NPEABAPUTEIILHOTO TPOBEACHHMS JUTUTEIb-
HOH NMPOTUBOBOCHANIUTENBHON Tepanuu [1,8,9].

Takum oOpazom, mpobiema HapyIISHHS MarucTpaibHOIO
JKEITYEOTTOKa TpeOyeT NajbHEeHIIero M3yueHus U pa3paboTKH
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HOBBIX METOJIOB XHPYPTUUECKOTO JICYEHHs C MCIOJIB30BAaHUEM
COBPEMEHHBIX TEXHOJIOTHH, MO3BOJSAIOMNX (OPMHUPOBATH Ha-
nexnble BJIA kak B yCIIOBHSIX HEU3MEHEHHBIX TKaHEH, Tak U B
yCIOBHAX UX BocnaseHus [10-12].

Lens uccnenoBanusi — pa3paborath HOBBI CIIOCOO HaJOXe-
HHsl OWMJIMOUTeCTHBHBIX aHACTOMO30B, KOTOPBIH ObI MO3BOJNII
(hopMHpOBaTh aHACTOMO3BI, KaK Ha HEM3MEHEHHBIX JKEIYHBIX
MPOTOKAX, TAK ¥ B YCIOBUSX UX BOCIIAJICHHUSI.

Marepuaj U MeToabl. DKCIEPUMEHTAIBHOE HCCIIEIOBAaHUE
npoBoamiock Ha 50 kponukax nopoxsl «lllnunmnay. B xoxe
JKCIIEPUMEHTAIBHOTO HCCIIEA0BaHHUsl OBUIM COOJIONEHBI HOP-
mbl, npenycmorpennsle «EU Directive 2010/63/EU for animal
experiments» u npukaszom Ne249 MuHucTepcTBa 00pa3oBaHHs
n Hayku Ykpausbel «O0 yTBepkaeHun [lopsiika mpoBeaeHHs
HAyYHBIMH YUPEKJICHUSIMU HCCIIEJOBAHUM, SKCIIEPUMEHTOB Ha
JKUBOTHBIX».

Bce »HMBOTHBIE TOMENIATINCH HA KApaHTHH, a 3aTe€M COofiepiKa-
JIMCh B OTAENBHBIX KIETKax. XHUPypruyeckrue BMEIIaTelIbCTBA
MPOBOAMIINCE B HAJI)KALIUM 00pa3oM 000pyI0BaHHOM ornepa-
[IMOHHOM. Bce Xupypruueckue BMeIIaTeIbCTBAa HMPOBOANIUCH
nox oOlell BHYTpEHHEIEPUTOHEAIbHOW aHecTe3Mei, MmyTeM
BBEJICHUsI B OPIOLIHYIO ITOJIOCTH pacTBopa THoneHTansa Na 5% -
3,0 M B coueTaHuu ¢ pactBopom npomogorna 0,1% - 6,0 ma. B
XOJIe ONepalvi NpY HEOOXOANMOCTHU KMBOTHBIM BBOJWIIN €IIe
1,5 - 3,0 M TuonenTana Na u 3,0 - 6,0 M nponagosna. B mocre-
OTePAlMOHHBIN MEPUOJ] KPOIUKH MONydYaan 00e300JIMBaIOIIIe
keToponak 3% - 0,5 mur B/M 2 pa3a B JicHb B TeueHHE 3 JHEH U
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