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Abstract

One of the actual problems of contemporary medicine is the restoration of the tissue structure that has
been impaired. Because today, with the rapid development of medical technology, the pathologies called
“inoperabel” were brought to life by organ transplantation. Liver cirrhosis, malignant tumors without metas-
tasis, chronic renal failure, and so on. liver and kidney transplantation has become a therapeutic tool for the
treatment of illness.

The experiments were performed on head white rats. Experiments were carried out in accordance with
the rules set out in Protocol No. 31 of the Bioethics Committee of 21 April 2008. All weighing procedures and
experimental extraction on animals have been accomplished through inhalation anesthesia.

Anesthesia was given to animals to form a liver ischemia model, and the abdominal cavity was opened
at full disinfection. The right part of the artery entering the liver has been mobilized and taken to the liver. By
using the ligature, a reperfusion pattern has been created to relieve the ischemia.

MweMusiHbIH epTe caTbicbiHAA penepdy3usiHblH GaybIp TiHiHIH

AHTUOKCUAAHTTLIK KOPFay XyheciHe acepi

Mirzayev M.I.
93ipbaiixaH MeauuUMHanbIK yHMBepcuTeTi,Matonornsnelk aHatomus 6enimi,baky, 93ipbaiixaH

Axpatna

S3amaHyn meanLmMHaHbIH 63€KTi MpobeManapbitbiH 0ipi TiHHIH OY3bUTFaH KYPbIIbIMbIH OYPbIHFbI KaJMbIHA
Kkenipy 60bin Tabbinagbl. «OTa Xxacayra 00IMaiTbIH» A€ TaHblIFaH natonorusaap 0ovibiHILIA Ka3ipri TaHAa
MeauLMHanbIK TEXHONOINSAapAbIH Xblagam AaMybiIMeH opraxsfap TpacnaaHTartanyra Tvicti. baysip umppo-
3bIHa LWanAbIKKaH, KaTepi 6CiHAINep MeH icikTep naviga 0osraH Ke3iHae MeTa3aaHychl3, CO3bLIMabl Oyipex
XETIiCreyLwiniricia xaHe 63re Ae apynapra WwanjbikkaH xaraaviaa, 6aybip MeH OyipeKTi TpaHcnaaHTaTTay eM-
Zley a4icTepiHiy 6ipi 60/bIN TabbLIAABI.

SKcrnepuMeHTTep ak TyCTi ereykyipbIKTapabiH _ bacbiHa xacasraH. Atanmbiil skcrnepumeHTTep 2008 Xbitrbi
21 cayipaeri 6uoatvka 6oibiHLLIa KomMuTeTTe basiHAasFaH epexenepiHe cavikec XyprisinreH. XaHyapnapaa xaca-
N1aTbIH 6JILLEY XOHE CbIHAMA YLLIH ILLIIHEH any eMLIapanapbl NHIranIUUsIbIK aHECTE3Ms apKbUTbI ICKE aChbiDbUTFaH.

XaHyapnapra 6aybip ULLIEMUSICbIHbIH MOAEIH KanbiNTacTbipy YILUIH HAPKO3 OEPINreH, COHbIMEH ilunepae
KYbICbI TOJIbIK ACENTUKAJIbIK XarAannapbiHAa allibliFaH.

baybipra Kkenin TyCceTiH apTepusiHbIH OH XaFbl XYMbUIAbIPbIIbIN, OaybipFa XETKi3iireH. JlnratypaHsi
KongaHa OTbipbIn, ULLIEMUSIHBI XEHIAETY YLLiH PEnep@y3usiibiK CYPETI CabiHFaH.
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BnuaHue penepdy3un Ha CUCTEMY aHTUOKCMAAHTHOW 3aLUMUTBI

TKaHU NeYeHU Ha paHHeﬁ CTaguv MeMmumn

Mirzayev M.I.

A3epbaiifxaHckuii MefnUMHCKNIA YHUBEPCMUTET, OTAEN NaToNor1uyeckoin anatomun, baky, AsepbaiigxaH

AHHOTaums

OfHovi M3 aKTyasbHbIX MPOGIEM COBPEMEHHON MEANLMHBI SIBASETCS BOCCTAHOBIEHNE HapYLIEHHOM
CTPYKTYPbI TKaHW. CeroaHs ¢ GbICTPbIM PAa3BUTUEM MEANUMHCKUX TEXHOSIOMMMA, NaTonor, Ha3biBAeMble
«HeonepabesbHbIMU», MOANEXAT TPAHCMAAHTaLMN 0PraHoB. [1py UMPPO3e NeYeHH, 3710Ka4EeCTBEHHbIX HOBO-
06pa3oBaHusx 63 METacTa3npOBaHNs, XDOHUHECKON MOYEYHOVN HEAOCTATOYHOCTH U APYruX 3a0601eBaHUSIX
TPAHCNNAHTALMS NEYEHU W 04K CTana OAHNM U3 METOAOB JIEYEHUS.

KcrnepuMeHTbI IPOBOANINCH HA ___ rOI0BaX OEJIbIX KPbIC. IKCIEPUMEHTBI MPOBOAUINCH B COOTBETCTBUN
¢ npasunamu, n3noxeHHsimu B lpotokone N° 31 Komutera no 6uoatuke ot 21 anpens 2008 roaa. Bce npo-
Lesypbl B3BELUMBAHNS U IKCIEPUMEHTAIIbHOIO N3BEYEHNS HA XUBOTHBIX GblIN BbIMOSHEHbI 104 MHIAN[LUN-
OHHOW aHecTe3nel.

XKnBOTHbIM aBamm HapKko3 1S GOPMUPOBAHUS MOLEN NLIEMUN MEYEHU, 1 OPIOLLIHYIO MONOCTb OTKDbI-
Ba/m Mpy MOJIHbIX acenTnyeckux ycnosusx. [paBas yacTe apTepuu, NOCTynaLLas B Ne4YeHb, Oblia MooU-
JIN30BaHa M JOCTABIEHA B MeyeHb. Mcrob3ys auratypy, Obu1 co3aaH penep@y3noHHbIii PUCYHOK As 06-

JIer4eHns niemmn.

One of the actual problems of contemporary
medicine is the restoration of the tissue structure
that has been impaired. Because today, with the
rapid development of medical technology, the pa-
thologies called “inoperabel” were brought to life
by organ transplantation. Liver cirrhosis, malignant
tumors without metastasis, chronic renal failure, and
so on. liver and kidney transplantation has become a
therapeutic tool for the treatment of illness (1,2,3).
However, there are a number of problems waiting
to be resolved in the organ transplantation. One of
them is a toxic effect on the cell membrane, which
is formed during tissues during the ischemia and is
distributed to the tissues during reperfusion of toxic
substances collected into the tissue areas. Despite
the fact that the various research efforts to neutralize
this effect, some pathological processes in the cell
membrane have a negative impact on the function of
the transposed member (4,5,6), even under the in-
fluence of reperfusion. Given all this, we considered
it appropriate to study the effect of strengthening
the body’s antioxidant protection system by creating
liver function and reperfusion in the experiment.

The experiments were performed on ___ head
white rats. Experiments were carried out in accor-
dance with the rules set out in Protocol No. 31 of the
Bioethics Committee of 21 April 2008. All weighing
procedures and experimental extraction on animals
have been accomplished through inhalation anes-
thesia.
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Anesthesia was given to animals to form a liv-
er ischemia model, and the abdominal cavity was
opened at full disinfection. The right part of the ar-
tery entering the liver has been mobilized and taken
to the liver. By using the ligature, a reperfusion pat-
tern has been created to relieve the ischemia.

At the end of the experiment, the liver was re-
moved from the abdominal cavity and placed in the
Petri casserole and washed with a physiological so-
lution. Then, finely chopped porcelain was assem-
bled into the case and homogenate was prepared
by homogenisator. The antioxidant markers were
determined by rinsing 1:3 with the homogeneous
physiological solution.

To evaluate the body’s antioxidant protection
system, the following markers have been identified
for the liver-prepared homogenate.

1. Protein hydrosulfide groups on the surface
(nmol / mq).

2. Structural internal protein hydrosulfide groups
(nmol / mq).

3. Reduced glutation (nmol / mq).

4. Activity of the catalase (sv).

5. Total antioxidant activity (cc).

Surface and structural internal hydrosulfide,
reducted glutathione Elman (7), catalase enzyme
thickness Bergmeyer (8), General antioxidant activ-
ity (UAF) E.V.Spector and co. (9).

The experiments were divided into five groups
(Table 1).
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Table 1.

Table 2.

N
Separation of white ra_lts by §' Experiments Quantity of_experlmental
groups under experiment S animals

1 1 | Intact condition 5
2 2 | Hepatic ischemic model 15
3 3 |Reperfusion after ischemia during 5 minutes 25
4 4 |5 min. Ischemia after injection of Mexidol 5
5 5 | Perfusion after ishemia of 5 min. through injection of Mexidol

The obtained quantitative data are statistically
quantified by non-parametric method of Wilcoxon
- Manna - Whitney taking into account modern rec-
ommendations (10).

Practice results.

The homogeneous surface SH - group consist-
ing of liver lipids included in Group 1 is 31.4-35.1
nmol / mg and the mean density is 33.5 = 0.7 nmol
/ mg. The density of the reduced gluten is between
12.4 and 14.7 nmol / mg. The average thickness is
13.2 = 0.4 nmol / mg. The density of the catalase
is 264,67-267,35 sq.m. The average thickness is
265.9 + 0.5 sq. Km. UAF activity was 39.61-41.57%
and the mean density was 40.6 + 0.3%.

The liver’s ischemic model has been developed
to reduce the thickness of the antioxidant protec-
tion system in experimental animals on the fifth
minute of the ischemia.

Compared to the intracorporal condition, the
density of the SH group in the liver tissue de-
creased by 0.5%, the concentration of the structur-
al SH group - 1.2%, the density of the reduced glu-
ten content - 1%, the catalase density - 0.2%, the
UAF concentration - 1.6% . The quantitative data
from the experiments are given in Table 2. As you
can see from this, it has been a catalase-enzyme

resistant to ischemia. UAF activity is a marker that
is more sensitive to ischemia.

On the 15th minute of the Ishemia model, the
antioxidant protection system in liver tissue has sig-
nificantly lessened.

In 15 minutes after the creation of the Ishemia
model, the thickness of the SH group in the liver
tissue decreased 6% compared to the intimal state.
The decline in the structure of the internal SH group
of structures has reached 9.6%. The most decline
was recorded in the thickness of the coagulation.
The concentration of the known enzyme decreased
by 11.5% compared with the intake. During the
15-minute ischemia, as in the previous observa-
tion, the density of catalase decreased at a slower
pace. Thus, the density of catalase in this period
decreased by 0.9% compared to the intake situa-
tion. More interesting dynamics were observed in
the decrease in UAF activity. Thus, in the fifth min-
ute of the ischemia, when its activity was 1.6%, in
the 15th minute this decrease was 4%;

Thus, as the ischemia period lengthens, the an-
tioxidant protection system in the liver tissue para-
lyzes. This condition is more apparent in the 30th
minute of the ischemia. Thus, in the 30th minute,
the concentration of homogeneity of liver tissue

. X Stages of the Statistical Surface Structural Gluation Catalase UAF
Changezf”t]htzzgt]if;r(]jzsni experiment indices  SH group SH group
protection system markers N Min 31,4 20,9 12,4 264,67 39,61
depending on the duration 1 | Intact situation Max 35,1 24,6 14,7 267,35 41,57
of the ischemia. M+m 33,5+0,7 |22,7+0,7 |13,2+0,4 |265,9+0,5 |40,06+0,3
Min 31,3 20,07 12,2 264,15 38,4
9 Ischemia for 5 Max 35 24 14,6 267 41
minutes M=m 33,3+0,7 |22,4+0,6 |13,1+0,4 |265,4+0,5 |[40,0+0,5
P * * * * *
Min 30 17,6 9,2 261 36,4
3 Ischemia for 15 Max 33,2 22 13,6 266 40
minutes M=m 31,4+0,6 |20,5+0,8 |11,7+0,8 |[263,4+0,9 |[38,9+0,6
P ** ** * ** *
Min 27,5 15,6 8,2 258,8 35
4 Ischemia for 30 Max 32 22 13,6 266 39
minutes M=m 29,5+0,8 |18,7+1,1 10,4+0,9 |261,6+1,5 |37,0+0,7
P *k % * % *% *% *kk

Note * - P>0,05, ** - P<0,05, *** - p<0,01

BECTHUK XUPYPTUN KA3AXCTAHA N2 2 - 2019



EFFECT OF REPERFUSION TO THE ANTIOXIDANT PROTECTION
SYSTEM OF HEPATIC TISSUE IN EARLY STAGE OF ISCHEMIA

was significantly higher than that of the SH group
in 11.8%, the density of the structural SH group was
17.5%, the density of reducted gluten content was
21.4%, catalase density was 1.6%, UAF activity was
reduced by 9%.

Thus, the results of our experiments allow us
to conclude that the liver’s ischemia weakens the
overall antioxidant protective system in liver tissue
and its weakness is correlated with the duration of
the ischemia (Table 2).

The white rats included in Group 3 were reper-
fused for 15 minutes after 5 minutes of ischemia.
At this time, the following changes in the markers
of the general antioxidant protection system in the
liver tissue were detected.

The liver tissue in the liver tissue of the experi-
mental animals included in group Ill decreased by
2.6% compared to the intensity of the SH group
and by 2.1% compared to the 5th minute of the 2nd
group. Structural density SH group density, respec-
tively, decreased by 4.1% and 2.9% respectively.

The density of the reduced glucose continued to
decline. This difference was 6.3% compared to the
1st group and 5.4% compared to the second group.
The density of catalase decreased by 1.1% com-
pared with the 1st group and by 0.9% compared to
the corresponding period of the 2nd group.

Relevant changes have also been made in the
UAF’s activity. Thus, its activity decreased by 8.4%
compared with the current situation and by 7%
compared to the 5th minute of the 2nd group.

Thus, despite the restoration of blood flow, the
organism’s total antioxidant defense system con-
tinues to weaken due to the spread of some inter-
mediate products.

The density of markers of antioxidant protection
system, except for the surface SH group, continues
to decline in the 30th minute of reperfusion.

The surface SH group, compared with other
indicators, increased by 1.4% compared with the
current situation and by 2% compared to the cor-
responding period of the 2nd group.

The density of the internal SH group of the
structure decreased by 6.8% in comparison with
the intestine and by 5.6% compared to the 30th
minunte of the ischemia. The thickness of the re-
duced glucose in liver tissue continued to decline
(Table 3). The decrease in its thickness was 4.9%
in comparison with the intimal state and 3.9% in 30
minutes of the ischemia.

Unlike other markers of the antioxidant protec-
tion system, the density of catalase has changed
relatively little. Compared with the duration of both
observations, its density was reduced by 1%.

Stages of_the S?atl_stlcal Surface Structural Gluation Catalase UAF
reperfusion indices  SH group SH group
Min 31,4 20,9 12,4 264,67 39,61
1 | Intact condition | Max 35,1 24,6 14,7 267,35 41,57
M=£m 33,5+0,7 [22,7+0,7 [13,2+0,4 |265,9+0,5 |40,06+0,3
Min 30,4 20 1,2 261,5 35
2 | 15min Max 34,5 23,4 13,8 264,9 39
M-+m 32,6+0,7 [21,8+0,6 [12,4+0,4 |263,0+0,6 |37,2+0,7
P * * * * % * %
Min 30,8 19,5 11,6 260 35
3 130 min Max 39,9 22,7 14 266 4
M=m 33,9+1,6 |[21,1+0,6 [12,5+0,4 |263,2+0,9 |[38,5+1,0
P * * * ** * %
Min 29,7 18,6 1,1 261,5 341
4 11 hour Max 34 23,1 14 265 40,8
u M=m 32,3+0,7 [20,8+0,9 [12,3+0,5 |263,1+0,6 |[37,9+1,2
P * * * * k% **
Min 29,1 18 10,8 261 34
5 13 hours Max 33,5 22 14 264,7 40
M-=m 31,8+0,8 [20,3+1,0 [12,2+0,6 |262,5+0,6 |37,3+1,1
P * * * * )k **
Min 29,4 16,7 9 261,7 34
6 | 24 hours Max 33,8 23 15 265 4
M=£m 31,4+0,8 [20,4+1,3 [12,1+1,0 |262,9+0,6 |37,8+1,3
P *% * * *k Kk **

Note *-P>0,05, **-P<0,05, *** - p<0,01
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Table 3.

Changes in density of anti-
oxidant protection system
markers, depending on
the duration of reperfusion
conducted on 5-minute
ishemic background
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The decrease in UAF activity continued inten-
sively. Compared to the 30th and 30th week of
intestinal and ischemia, its density decreased by
5.2% and 3.6%, respectively.

Thus, in the 30th minute of reperfusion, the an-
tioxidant protection system in liver transplantation
continues to decline.

After 1 hour of reperfusion, the density of the
SH group in the liver tissue was 3.5% in intravenous
condition and 2.9% in comparison with the corre-
sponding period of the 2nd group. The density of
the structural SH group has been significantly re-
duced. This difference was 8.1% in comparison with
the intensity level and 7% compared to the 1st hour
of the 2nd group. The density of the reduced oxida-
tion has sharply declined. This difference is 6.4%
compared to the intensity situation and 5.4% com-
pared to the 1st hour of the 2nd group.

As in each stage, there is not much difference
in the thickness of the catalase in the first hour. Its
thickness decreased by 1% compared to both com-
parisons.

There was also a sharp change in the UAF’s ac-
tivity. Its activity decreased by 6.7% in comparison
with the current situation and by 5.2% compared to
the corresponding period of the 2nd group.

Despite the fact that 3 hours after reperfusion,
the antioxidant defense system in the liver contin-
ues to weaken.

The concentration of homogeneous surface SH
produced from liver decreased by 5.1% compared
with the intake and by 4.6% compared to the cor-
responding period of the 2nd group.

The density of the structural SH group has
dropped sharply. The decrease in its concentration
was 10.4% compared to the intake situation and
9.3% compared to the corresponding period of the
2nd group.
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Unlike the catalase, the concentration of UAF
has been significantly reduced. This difference
was 7% compared to the intake situation and 5.5%
compared to the 2nd group. Thus, as a result of our
experiments, it has been established that, despite
the short duration of the ischemia (5 minutes) in
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reperfusion.

1. Tote C.B. TpaHcnnaHTaums nevyeHu: KIMHUYECKUE W
xupyprideckue acnektbl //50 nekuuii no xupyprum.
Mon pen. B.C.CaBenbeBa, M.: Tpmapa — X. 2004.
C.436-451.

2. llymakos B.W. Tpancnnautonorus M.: MUA, 2006, -
540 c.

3. Busuttil R.W., Klintmalm G.K. Transplantation of the
liver — Elsevier Saunders, 2005. — 1485 p.

4. ®eopopos B.[., BuwHesckuii B.A., HazapeHko H.A.,
1 ap. OCHOBHblE OCNOXHEHNS OBLIMPHBIX Pe3eKLMil
MeYeHn W NyTu ux npepynpexneHns //bronneteb,
Cunbupckuit meauumHel 2007, N2 3, ¢.16-21.

5. XopocoBckmit  M.H., 3unuyk B.B. Bnusuue
HUTPONPYCCMAA HATPUS HA KMCNOPOZ, CBSA3bIBAIOLLME
CBOIACTBA KPOBM Npu nieMnuu penepdysum neveHmn y
Kponmkos //Poccuitckuit Gusnonornyecknin XypHan

M. N.M.Ceyenosa 2012, N2 5, ¢.610-617.

6. Abbulla Oguz, Murat Kapan, Ibrahim Kaplan et al.,
The effects of sulforaphane on the liver and remote
organ damage in hepatic Ischemia — reperfusion
model formed with pringle maneuver in rats //Inter-
national Journal of Surgery. 2015, N 18, p.163-168.

7. Ellman C., Tissue Sulthydryle groups //Archivcs of
Biochemistry and Biophysics 1959, N 1, p.70-77.

8. Bergmeyer H. Biochemistry Information. Methods
of enzymatic analysis. Verlag Chemic 1974. V.2,

p.45-47.
9. Cnektop E.B., AHaHeHKo A.A., MonuTtoBa J1.H. MeTop
onpefeneHns  aHTUOKUCIMUTENbHbIE  aKTUBHOCTH

CcbiBOpOTKM kpoBm //Na6.peno. 1984, Ne 1, ¢.26-28.
10. Nakuu M.®. Buometpus M. Beicwas wkona. 1990,
352 c.

BECTHUK XUPYPTUN KA3AXCTAHA N2 2 - 2019



