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Cytokines in Liver Cirrhosis
(Their Importance in Assessing Activity
and Decompensation)

Giesiddin K. Mirodzhov, Saodat D. Pulatova*

Institute of Gastroenterology, Dushanbe, Republic of Tajikistan

Aim: studying the role of pro-inflammatory and anti-inflammatory cytokines in the pathogenesis of liver cirrhosis
progression.

Materials and methods. The material of the study was the data of clinical-instrumental, biochemical, virological
studies of 109 patients with liver cirrhosis of various etiologty, who were hospitalized in the clinic of the Institute of
Gastroenterology (Dushanbe, Republic of Tajikistan). The diagnosis of the underlying disease was established ac-
cording to the clinical recommendations of the Russian Society for the Study of the Liver and the Russian Gastroen-
terological Association for the diagnosis and treatment of liver fibrosis and cirrhosis and their complications (2021);
decompensated liver cirrhosis was established according to the 1996 Child — Pugh classification. The age of the
patients ranged from 17 to 79 years (36.9 + 0.8 years), there were 55 men and 54 women.

Results. Among the examined patients, compensated liver cirrhosis (Class A) according to Child — Pugh was de-
tected in 18 persons, subcompensated (Class B) — in 14, decompensated (Class C) — in 77. The study of the
content of pro-inflammatory and anti-inflammatory cytokines in the blood serum of patients with Class A liver cir-
rhosis showed, that levels of tumour necrosis factor alpha (TNF-a), interleukin-2, interleukin-6 were statistical-
ly higher compared to healthy individuals, while the concentration of anti-inflammatory interleukin-10 was lower
(30.7 = 4.7 pg/mL) in comparison with the control group. In patients with Class B liver cirrhosis, the level of TNF-a
increased to 75.0 = 4.5 pg/mL (p < 0.001), interleukin-2 — to 328.7 + 23.9 pg/mL (p < 0.05), and interleukin-6 —
10 95.4 = 7.7 pg/mL (p < 0.001). Serum interleukin-10 decreased compared with the control group (23.1 + 2.8 pg/mL;
p > 0.05). At the decompensated stage of Class C cirrhosis, a huge release of pro-inflammatory cytokines occurs —
the content of TNF-o increases by 80 times, of interleukin-2 — by more than 60 times, as for interleukin-10, its con-
tent is progressively reduced.

Conclusion. In liver cirrhosis, there is a significant disruption in the synthesis of pro-inflammatory cytokines, which
is manifested by a sharp increase in the content of TNF-a, interleukin-2 and interleukin-6. High levels of proinflam-
matory cytokines in blood serum in liver cirrhosis correlate with the activity and degree of decompensation, which
indicates their important role in the pathogenesis and progression of the pathological process.
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LLUTOKUHBbI NPU LMPPO3€e NeYeHn
(ux 3Ha4YeHne B oLleHKe aKTUBHOCTU U AiAKOMMNEeHcaLuu)

K. Mupopgxos, C.[. lNynatoea*

'Y «MIHCTUTYT racTpoaHTeposiornn» MuHNCTepcTBa 34paBOOXPaHEeHs] Y CoLmMasibHO 3aLUmMTbl HaceneHus Pecrybiviku
TamkukuctaH, [ywaHbe, Pecriybnvika TagXukuctaH

Llenb nccnepnosaHua: 13y4nTb POJib MPOBOCMANNTESNbHBLIX Y MPOTUBOBOCMANNTESbHBLIX LIUTOKMHOB B MaToreHese
1 MPOrpeccupoBaHnv LMpPPOo3a NevyeHu.

Martepuanbl u metogbl. Matepranom UCCNeo0BaHNS CAYXUIN AaHHbIE KINHUKO-UHCTPYMEHTasbHbIX, BUOXUMN-
YecKux, BUPYCONOrMyeckmx ncenemosaHnin 109 naumeHToB ¢ LMPPO30OM MeYeHr PasinyHom 3TUOJIOTMK, HaxoamB-
LLIMXCSA HA CTaLMOHAPHOM Nle4yeHnn B KnnHuke MY «MIHCTUTYT racTpoSHTEPOOrMM» B OTAENeHMM renaTtosiorui. Ava-
rHO3 OCHOBHOr0O 3ab0J/ieBaHUs yCTaHaBAMBAIN COMMACHO KJIMHUYECKUM pekoMeHaaumam Poccuiickoro oblLiectsa
Mo M3Y4YEeHUNIo NeYeHn 1 POCCUIACKO racTPOIHTEPOIONMYECKOM accoLmaLmn Mo ANarHocTrke 1 nedeHnio dnbposa
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1 LMppOo3a NeYeHn 1 nx ocnoxHeHun (2021), neKOMNEHCMPOBaHHbIN LMPPO3 yCTaHaBAMBaNu no Lkane Yarnnga —
Mbto (1996). BospacT 60nbHbIX konedanca ot 17 go 79 net (36,9 + 0,8 roga), My>k4nH 66110 55, XeHLWwmH — 54.
Pesynbratbl. Cpeayn o6cnenoBaHHbIX NaLMEHTOB KOMMEHCMPOBAHHBIM LIMPPO3 neyvenn (knacc A) no Yamnagy — lMbto
BbisiBSIEH Y 18 yen., cybkoMneHcnpoBaHHbIli (knacc B) — y 14, pekomneHcupoBaHHbIA (knacc C) — y 77 4en.
M3yueHne copepxxaHms MpOBOCMNaNNTENbHbIX U MPOTUBOBOCMANINTENbHBIX LMTOKMHOB B CbIBOPOTKE KPOBM MaLMEH-
TOB C LMPPO30M neyveHu knacca A no wkane Yannga — MNblo nokasano, 4To YPOBHU pakTopa HEKPO3a OMyX0Jv ab-
da (PHO-a), nHTEPNENKMHA-2 U UHTEPNENKNHA-6 OblI JOCTOBEPHO BhiLLE MO CPABHEHMIO CO 340P0BbIMU MLAMN.
Y 60MbHbIX C LMPPO30M neveHun knacca B yposeHb @HO-a 6bin paBeH 75,0 = 4,5 nr/mn (p < 0,001), nHtepneiikn-
Ha-2 — 328,7 = 23,9 nr/mn (p < 0,05), uHtepnerknHa-6 — 95,4 + 7,7 nr/mn (p < 0,001). NMpn fekoMneHcUpoBaH-
HOI cTaamn umppo3sa knacca C nponcxoouT OrpOMHbIN BbIGPOC MPOBOCMANNTENbHbIX LIUTOKMHOB — COAEpXKaHue
®HO-a yBenuumanocs B 80 pas, a uHTepnerkmHa-2 — 6onee 4yem B 60 pas.

BbiBoAbl. Mpy UMppo3e NevyeHr MMeeT MeCTO 3HAYUTENIbHOE HapyLUeHWEe CUHTe3a NPOBOCMHANIUTENbHbIX LIUTOKN-
HOB, YTO MPOSIBNSETCS PE3KMM MOBbILLEHNEM coaepxaHus DHO-a, MHTepnenknHa-2 1 nHTepseiknHa-6. Belcokunii
YPOBEHb MPOBOCMANINTENIbHbIX LUMTOKMHOB B CbIBOPOTKE KPOBU MPY LIMPPO3e NeYeHN KOPPEPYET C aKTUBHOCTbIO
1 CTEMNEHbIO AEKOMMEHcaLMm, YTO CBUAETENLCTBYET 006 MX BaXXHOM POSIN B MaTOreHe3e 1 NporpeccrupoBaHm naTo-

10rn4eckoro npotiecca.

Kniouesbie cnoBa: LLIMPPO3 nevdeHn, npoBocrnannTesibHblie U NPOTUBOBOCTa/INTEJIbHbIE LUTOKUHbI
KOHq).ﬂI/IKT NHTEepeCcoB: aBTOPbLI 3aABJIAIOT (o]¢} OTCYTCTBUA KOHCbﬂI/IKTa NHTEPECOB.

Ans uutnposanus: Mupomxos K., Mynatosa C.[. LIMTokmHbI Npy LMPPO3€e NeYeH (MX 3HaYEHME B OLLEHKE aKTVBHOCTM 1 AEKOMMEHca-
umn). Poccuiickunia xypHan racTpoaHTeposiorim, renarosnorum, kononpokronorun. 2023;33(4):24-29. https://doi.org/10.22416/1382-

4376-2023-33-4-24-29

Introduction

Liver cirrhosis remains one of the most important
medical, social and economic problem of the centu-
ry and occupies a leading place in the structure of
diseases of the digestive system. The urgency of the
problem of liver cirrhosis is associated with its high
prevalence in people of young working age, the lack
of effective treatment methods and serious complica-
tions, such as bleeding from esophageal varices, asci-
tes-peritonitis, hepatic coma, which become the main
cause of death [1-3].

Some scientific studies have shown that cytokines
play an important part in the development of the
necro-inflammatory process in hepatocytes with the
development of liver fibrosis [4—7].

Currently, quite a large amount of scientific ma-
terial has been accumulated on the participation of
tumor necrosis factor alpha (TNF-a) in the devel-
opment of immunopathological processes that con-
tribute to the progression of liver cirrhosis [8—11].
At the same time, the importance of pro-inflammato-
ry and anti-inflammatory cytokines in the develop-
ment of decompensation of cirrhosis and its severe
complications has not yet been identified.

Materials and methods

The material for the prospective study was data
from clinical, instrumental, biochemical, and viro-
logical studies of 109 patients with liver cirrhosis
of various origin who were hospitalized at the clin-
ic of the Institute of Gastroenterology (Dushanbe,
Republic of Tajikistan). The diagnosis of the underly-
ing disease was made in accordance with the clinical

recommendations of the Russian Society for the Study
of the Liver and the Russian Gastroenterological
Association for the diagnosis and treatment of liver
fibrosis and cirrhosis and their complications (2021).
The age of the patients ranged from 17 to 79 years
(36.9 + 0.8 years); there were 55 men and 54 women.

The control group included 16 healthy individu-
als (employees of the Institute of Gastroenterology),
who also underwent clinical, biochemical and in-
strumental research methods. Serum levels of pro-in-
flammatory and anti-inflammatory cytokines (tumor
necrosis factor alpha, interleukin-2, interleukin-6,
interleukin-10) were determined by enzyme-linked
immunosorbent assay in a “sandwich” version. At
the same time, to obtain research results, the fol-
lowing reagents were used by OOO Vector-Best
(Russia): Interleukin-2 ELISA-Best; Interleukin-6
ELISA-Best; Interleukin-10 ELISA-Best; TNF-a
ELISA-Best. Cytokine levels in the control group
were at the lower limit of sensitivity of the method
and ranged from 1 to 11 pg/mL (average — 0.6—
0.7 pg/mL).

Results

Among the examined patients, compensated liver
cirrhosis (Class A) according to Child — Pugh was
detected in 18 persons, subcompensated (Class B)
— in 14, decompensated (Class C) — in 77. The dis-
tribution of the examined patients according to the
etiology of liver cirrhosis is given in Table 2.

We studied the levels of serum pro-inflammato-
ry cytokines (tumor necrosis factor alpha (TNF-a),
interleukin-2 and interleukin-6) and the anti-inflam-
matory cytokine interleukin-10 in patients with liver
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Table 1. Distribution of examined patients with liver cirrhosis by age and gender (n = 109)

Tabauya 1. Pacupenenenue o6CAeOBAHHBIX MAIMEHTOB C IIMPPO30M IIE€YEHH IO BO3PACTy U MOJY

(n =109)
]_l.iver cirrhgsis Age, years / Bospacr, Jer
class according <9 20—2 = 40—4 — = =
to Child — Pugh 0 0—29 30—39 0—49 30—-359 60—69 70-79
Knaccumpposa |m /| f/ |m /| f/ |m/|f/ m/|f/ | m/|f/ |m/|f/ |m/|f/
eYeHn M K M K M K M K M 3K M K M K
no Yaitnny — Ilsio
A (n=18) 1 — 3 2 2 4 1 3 — 2 — —| - —
B (n=14) 1 — 1 1 ) 1 2 3 — — — — — —
C(n=177) 1 — 2 1 14 10 17 15 S 4 4 2 2 —

Note: m — males; f — females.
IHpumewanue: M — My>KIUHBI; K — SKCHIUHDL.

Table 2. General characteristics of the examined patients with liver cirrhosis by etiological factor

(n =109)
Ta6auua 2. O6mas xapakTepucTuka 0OCIeLOBAHHBIX IALUEHTOB C LUPPO3OM IEYEHH MO STHOJIOTHH
(n =109)
Liver cirrhosis class Etiological factor / drnosornueckuii pakTop
according
to Child — Pugh HBV HCV HBV + HDV | HCV + Ethanol .
Kiaacc uuppo3sa meyenu BI'B BIC BTB + BTC BI'B + Jtanoa e
no Yaiininy — Ilsio
A (n =18) B B) 7 1 16.5
B (n = 14) 2 3 7 2 12.8
Cn=177) 16 18 41 2 70.6
Total / Bcero 23 26 35 5 100

Note: HBV — hepatitis B virus; HCV — hepatitis C virus.

Ipumeuanue: BI'B — Bupyc renarura B; BIC — Bupyc renartura C.

cirrhosis of various etiologies, class A (compensated
stage) according to the Child — Pugh classification.
Eighteen patients (11 women, 7 men) aged from 21
to 74 years (mean age — 47.3 + 2.4 years) with liver
cirrhosis were examined.

A biochemical study of the blood serum of pa-
tients with class A liver cirrhosis revealed an in-
crease in the levels of enzymes of the transamination
process with a simultaneous significant decrease in
the total protein content due to the albumin fraction
and prothrombin index (Table 3).

A study of the content of pro-inflammatory and
anti-inflammatory cytokines in the blood serum of
patients with Child — Pugh class A liver cirrhosis in
18 patients showed that already in the stage of com-
pensation of the disease, the level of pro-inflamma-
tory cytokines, compared with the indicators in the
control group, significantly increases. Thus, the lev-
el of TNF-a, interleukin-2 (IL-2) and interleukin-6
(IL-6) in patients with class A liver cirrhosis was
significantly higher compared to healthy individuals.
At the same time, the concentration of anti-inflam-
matory IL-10 in the blood serum of these patients
was lower (30.7 + 4.7 pg/mL) compared to control
individuals (Table 4).

Serum proinflammatory cytokines (TNF-a, IL-6,
IL-2) and anti-inflammatory I1L.-10 were studied in 14
patients (9 men, 5 women) aged 24 to 70 years (mean
age — 46.6 £ 2.5 years) with liver cirrhosis class
B (subcompensated) according to Child — Pugh.
The study showed a statistically significant decrease
(p < 0.01) in albumin levels (33.6 £ 1.5 g/L) and
prothrombin index (59.7 + 2.0 %) compared with
the control group (42.8 + 0.7 g/L and 90.1 +
1.2 %). There was an increase in the activity of ALT
(41.8 £ 3.8 U/L) and AST (34.4 + 3.6 U/L) com-
pared with the values of healthy individuals (28.4 +
1.3 U/L and 23.3 + 1.4 U/L, respectively) (Table 3).

A study of serum concentrations of pro-inflam-
matory and anti-inflammatory cytokines in patients
with Child — Pugh class B liver cirrhosis showed a
significant increase in all studied parameters. Thus,
the level of TNF-o increased to 75.0 + 4.5 pg/mL
(p < 0.001), IL-2 — to 328.7 + 23.9 pg/mL (p < 0.05),
and IL-6 — up to 95.4 + 7.7 pg/mL (p < 0.001).
The serum level of anti-inflammatory IL-10 de-
creased compared to the control group and amounted
to 23.1 +£ 2.8 pg/mL (p > 0.05).

Biochemical parameters and pro-inflammato-
ry cytokines were also studied in the blood serum
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Table 3. Biochemical parameters of blood serum of examined patients with liver cirrhosis (M + m)

Tabauya 3. BruoxuMuyeckue IOKas3aTeIn ChIBOPOTKH KPOBH OOC/IEOBAHHBIX MAIMEHTOB C IUPPO30OM

neuern (M + m)

Parameters Healthy persons Liver cirrhosis class according to Child — Pugh
310poBbie A Kinacc nuppo3sa neyenu no Yaitaigy — Ilsio
IToxazaten (n = 16) A (n = 18) B (n = 14) C(n=177)
51.6 £ 6.0
AST, U/L 34.4 + 3.6
23.3 + 1.4 Ay p, > 0.05 P 3003
ACT, Ea./n : P, > 0.05 p.> 0.05
ALT, U/L 539+ 58 41.8 + 3.8 67§88051
28.4 + 1.3 . <0.01 py > 0.05 z > 0.05
AJIT, Ex./n : p, > 0.05 pe> 0.05
Bilirubin, umol /L e 23.4 + 2.6 38.5 “6 %)58 ;5962 88061
. A4 £ 2. =
0 £ 0. > 0.05 Py > 0.05
Bunpy6un, MKMOJIb,/ T P p, < 0.01 z .
33.6 +1.5 271+ 0.7
Albumin, g/L
42.8 + 0.7 I8 & 1 p, < 0.01 D008
Anp6ymuH, 1/1 py . 2 r
p, > 0.05 p; > 0.0
Prothrombin index, % S0l s 1.9 77.3 + 2.8 9.7 '6%10 ;4902 2)_ (}0?
. 3E2 >
" 0 S p, < 0.05 Py p, < 0.05
IIpoTpOoMGHHOBLIIT HHIEKC, % 1 p, <0.05 p, < 0.05

Note: AST — aspartate aminotransferase; ALT — alanine aminotransferase; p,

with data from healthy people (according to the Kruskal

— statistical significance of differences compared

— Wallis H test); p, — statistical significance of differences compared

with data from the group of patients with Child — Pugh class A liver cirrhosis; p, — statistical significance of differences
compared with data from a group of patients with Child — Pugh class B liver cirrhosis.

IHpumeuanue: ACT — acnapraramunorpancdepasa; AJIT — amanunamunorpancdepasa; p, — CTaTHCTHYECKas 3HAYUMOCTD Pa3-

JIMYHIL 10 CPABHEHHIO ¢ JaHHbIMU 3/10poBbix (110 H-xpurepmio Kpackena — Youmca); p, —
10 CPABHEHMIO C JaHHLIMU IPYIIIbI HAIMEHTOB ¢ LUPPO30M Hedenn Kaacca A 1o Yaitngy — Ilbio; p, —

CTaTUCTUYECKasd 3HAYMMOCTDb pasﬂmqmﬁ
CTaTUCTUYECKasA 3HAYMMOCTDH

pas3Inymit 110 CPaBHEHUIO C JAHHBIMU TPYIIIbI MAIIMEHTOB € IIMPPO30M Tleuenn kiacca B nmo Yaitnny — Ilbio.

of 77 patients (32 women, 45 men) aged from 21 to
74 years (mean age — 47.3 + 2.4 years) with liver
cirrhosis of various etiologies in the decompensation
stage (Child — Pugh class C).

The study revealed a significant increase in the
level of bilirubin (56.3 + 5.6 umol/L; p < 0.001),
enzymes of the transamination process — AST
(51.6+£6.0U/1;»p<0.001) and ALT (67.4 £9.5U/L;
p < 0.001) compared with the control group. At the
same time, there was a significant decrease in the
level of albumin (27.3 + 0.7 g¢/L; p < 0.001) and
prothrombin index (40.3 + 1.3 %; p < 0.001) com-
pared to healthy individuals (Table 3).

Analysis of the level of pro-inflammatory cyto-
kines in patients with class C liver cirrhosis showed
a statistically significant increase in the content
of TNF-a (85.8 + 6.5 pg/mL; p < 0.001), 1L-2
(440.0 £ 12.1 pg/mL; p <0.001), IL-6 (162.7 + 11.8
pg/mL; p < 0.001) compared with the control group.
At the same time, the serum level of the anti-inflam-
matory cytokine IL-10 continued to decrease and
amounted to 20.1 + 1.6 pg/mL (p > 0.05) (Table 4).

Discussion

In liver cirrhosis, already in the compensation
stage, there is a tendency to increase the activity of
transamination enzymes, against the background of a
decrease in the content of total protein, its albumin
fraction and prothrombin index. At the same time,
there is an increase in the level of pro-inflammatory
cytokines, which can contribute to the further pro-
gression of liver cirrhosis.

With liver cirrhosis in the subcompensation stage
(Child — Pugh class B), along with a slight increase
in bilirubin levels and a decrease in the prothrom-
bin index, which indicate the initial manifestations
of decompensation, there is a moderate increase in
the activity of enzymes in the transamination pro-
cess, which indicate the activity of the process. The
results of the study showed that the level of pro-in-
flammatory cytokines (TNF-a, IL-2, IL-6) in pa-
tients with class B liver cirrhosis was significantly
increased, and the concentration of anti-inflammato-
ry IL-10 decreased.
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Table 4. Content of serum cytokines in examined patients with liver cirrhosis (M + m)

Tabauya 4. Coneprkatue CbIBOPOTOUHBIX IIUTOKMHOB Y 06C/IE€0BAHHBIX MAIIMEHTOB C IUPPO30M MEYEHH

(M + m)
Cytokines Healthy persons Liver cirrhosis class according to Child — Pugh
310poBbie JHIa Kiacc mupposa nevenu no Yaitigy — Ilsio
Lot (n = 16) A (n = 18) B (n = 14) C(n=17)
INFa pe/ml 1.2 £ 0.1 L AL T ;‘?E 0.001
o .8t 4. - . .
.21 0. < 0.01 P : , > 0.05
®HO-a, nr/Mma Py p, > 0.05 zj > 0.05
IL-2, pg/mL o 328.7 + 23.9 140.0 = 12.1
5.7+ 0.4 » < 0.05 : p, <0.05 g - 0'001
WJI-2, e/ M d p, > 0.05 p, < 0.05
IL-6, pg/mL 30.5 + 1.8 95.4 + 7.7 1627 2018
3.5+0.4 » > 0.05 p, <0.001 g <0001
WJI-6, e/ M d p, <0.05 p, > 0.05
20.1 + 1.6
IL-10, pg/mL 23.1 £ 2.8 =
323 + 4.7 L3505 p, > 0.05 P 0001
WJT-10, r/Ma ! p, < 0.001 . > 0.05
Note: TNF-a — necrosis factor IL — interleukin; P, — statistical significance of differences
compared with data from healthy people (according to the Kruskal — Wallis H test); P, — statistical significance
of differences compared with data from the group of patients with Child — Pugh class A liver cirrhosis; P, — statistical
significance of differences compared with data from a group of patients with Child — Pugh class B liver cirrhosis.
ITpumenanue: ®HO-a — daxrop Hexposa omyxoun anbda; NI — warepaeiikut; P, — craTHCTHYECKash 3HAYNMOCTD PA3JIIHUIIL

[0 CPaBHEHMIO ¢ JaHHbIME 310poBbix (110 H-xpurepmio Kpackena — VYoumca); P, — craTucTiuecKas 3HAYMMOCTD Pas/mduii

28

110 CPABHEHUIO C JJAHHBIMU TPYIIIbI TAITUEHTOB C IIUPPO30OM IIE€UYEHU KJacca A 110 [Ial‘/'mz[y — HbIO; p3 —

CTAaTUCTHUYECKAaAd 3HAYNMOCTD

pas3ynumil 110 CPABHEHUIO C JAHHBIMU TPYIIIbI MAIMEHTOB ¢ IIUPPO30M TleueHn kiacca B nmo Yaitnny — Ilbio.

During the decompensated stage of class C cir-
rhosis, a huge release of pro-inflammatory cytokines
occurs — the content of TNF-a increases 80 times,
IL-2 — more than 100 times and IL-6 — more than
60 times; as for IL-10, its content progressively de-
creases. Consequently, the level of pro-inflammatory
cytokines can be used to judge not only the degree
of activity of the process, but also decompensation.

Conclusions

1. In liver cirrhosis, there is a significant dis-
ruption in the synthesis of pro-inflammatory and
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