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Aim. To determine the role of the relationship of immunological disorders with interleukin-6 gene polymorphism in the formation
of HCV-associated mixed cryoglobulinemia.

Materials and methods. The study included 149 patients with chronic hepatitis C. The polymorphism of the IL-6 gene
(rs1800795) was determined by the method of polymerase chain reaction, the quantitative content of IL-6, RF IgM and IgG
by enzyme immunoassay, cryoglobulins by spectrophotometric method. The patients were divided into groups depending on
the polymorphism of the IL-6 gene and the presence of mixed cryoglobulinemia.

Results. The frequency of formation of HCV-associated mixed cryoglobulinemia depended on the polymorphism of the IL-6 gene.
In patients with chronic hepatitis C with mixed cryoglobulinemia, the frequency of registration of the CC genotype of the IL-6 gene
was lower than in patients without mixed cryoglobulinemia, namely, in 9.7 % versus 28.6 % of patients. The presence of the G-allele,
namely the CG/GG genotypes of the IL-6 gene polymorphism, was more often detected in patients with mixed cryoglobulinemia,
namely, in 90.3 % of patients against 71.4 % of patients without signs of mixed cryoglobulinemia (x?= 8.94, P = 0.003).

In the presence of G-allele, the quantitative content of IL-6 in the serum of the general group of patients with CHC was higher
than in healthy people (P < 0.01), and in the presence of the genotype, the CC did not differ from the control group (P > 0.05).
The highest levels of IL-6 were recorded in patients with HCV-associated mixed cryoglobulinemia who had the G-allele. The
content of IL-6 in the blood serum of these patients exceeded the indicators of both healthy people (P < 0.001) and the results
of patients without mixed cryoglobulinemia (P < 0.01). In patients with chronic hepatitis C with mixed cryoglobulinemia, even
in the presence of the CC genotype, the content of IL-6 in serum was higher both in comparison with healthy (P < 0.01) and
in comparison with patients without signs of this extrahepatic manifestation (P < 0.01).

In patients with chronic hepatitis C with mixed cryoglobulinemia, the presence of CG/GG genotypes was associated not only
with the highest serum IL-6 content, but also with the presence of more pronounced autoimmune disorders due to a higher
content of RF IgM (P = 0.04) and mixed cryoglobulins (P = 0.03) in serum, in comparison with patients who had the CC
genotype. Moreover, the presence of more pronounced immune disorders in patients with HCV-associated mixed cryoglobu-
linemia in the presence of CG/GG genotypes was accompanied by more frequent manifestation of severe general weakness
(P =0.003), arthralgia (P = 0.02) and the formation of Meltzer’s triad.

Conclusion. The frequency of detection of the G-allele, namely the CG/GG genotypes of the IL-6 gene polymorphism, is the highest
in patients with HCV-associated mixed cryoglobulinemia (90.3 %). The presence of CG/GG genotypes in patients with chronic
hepatitis C with mixed cryoglobulinemia contributes to more pronounced immunological disorders due to the highest content of IL-6,
mixed cryoglobulins, and RF IgM in serum, which causes the manifestation of the clinical symptoms of this hepatic manifestation.

B3a€mo03B’A3KH iMyHOAOFYHUX NOpPYLUEHbD i3 NOAIMOP}I3MOM reHa iHTepAeHKiHY-6
Ta iXHA poAb Y dopmyBaHHi HCV-acouinoBaHoi 3milmaHoi KpiornobyaiHemii

K. B. KanaluHuk, 1. 10. Psa6okoHb, O. B. Pa6okoHb

MeTa po60TH — BU3HAUNTW POFb B3AEMO3B'AI3KiB iMYHOMOMYHMX NOPYLUEHD i3 MONIMOPI3MOM reHa iHTepnelikiHy-6 y dopmy-
BaHHi HCV-acouiioBaHoi 3milLaHoi kpiornobyniHemii.

Matepianu Ta MmeToau. ¥ gocnimkeHHs 3anyumnu 149 naieHTis i3 xpoHiyHum renatutom C (XIC). BusHaumnu nonimopdiam
reHa IJ1-6 (rs1800795) meTogom nonimepasHoi NaHLoroBoi peakuii, kinbkicHui BmicT 11-6, RFIgM ta IgG meTogom imyHodep-
MEHTHOrO aHanisy Ta 3MillaHux KpiornobyniHiB cnekTpodoTOMETPUYHMM METOAOM. [auieHTiB noginunu Ha rpynu 3anexHo
BiZ, nonimopdiamy rexa IJ1-6 i HasiBHOCTI 3miLLaHoi kpiornobyniHemii.

Pesynkratu. BctaHoBunu, Wo vactota ghopmyBaHHs HCV-acouinoBaHoi 3milaHoi kpiornobyniHemii 3anexana sig nonimop-
dpiamy rena I1-6. Y xBopwx Ha XI'C 3i 3miLLaHoto kpiornobyniHemieto YacTtoTa peectpauii reHoTtuny CC reHa I/1-6 6yna meHLuoto,
HXX y nauieHTis 6e3 amilaHoi kpiornobyniHemii —y 9,7 % npoTu 28,6 % xeopux. HasBHicTb G-anens, a came reHotunis CG/
GG nonimopdiamy reHa IJ1-6, YacTille BU3Ha4anm y XBopux 3i amiLLaHoto kpiornobyniHemieto —y 90,3 % npotu 71,4 % xBopux
6e3 03HaK 3miLuaHoi kpiornobyniHemii (x2= 8,94, p = 0,003).

3a HasiBHOCTi G-anens KinbkicHUI BMICT IM1-6 y cupoBaTLi KpoBi 3aranbHoi rpynu naieHTiB i3 XI'C ByB BULLMM, HiX Y 300pOBUX
ocib (p < 0,01), a 3a HaaBHocTi reHoTuny CC He Bigpi3HsaBCA Big NokasHWka ocib koHTponbHoi rpynu (p > 0,05). Haneuwywmi
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piBeHb BMicTY I/1-6 3adpikcyBanu B nauiexTis i3 HCV-acouiioBaHo 3MilLaHoto kpiornobyniHemieto, siki Mann G-anens. Bmict
INN-6 y cupoBaTLi KpOBI LiX XBOPUX NEPEBULLYBAB NOKa3HWKK ik 30opoBux ocib (p < 0,001), Tak i nauieHTiB 6e3 amiaHol
kpiorno6yniHemii (p < 0,01). ¥ xBopux Ha XI'C 3i 3miLLaHoto kpiornobyniHemieto HaBiTb 3a HasiBHOCTI CC-reHoTuny BmicT IJ1-6 y
CMpoBaTLL KpoBi ByB BULLMM MOPIBHSHO 3i 3opoBuMM (p < 0,01) i xBopUMM BE3 03HaK LibOrO No3aneviHkosoro nposisy (p < 0,01).

Y xBopux Ha XI'C 3i 3amiLLaHoto kpiornobyniHemieto HasBHiCTb reHoTuniB CG/GG acouitoBanacs He Tifbky 3 HaWBULLIMM BMICTOM
I11-6 y cupoBaTLi KpOBI, ane i 3 BUPaXXEHILLMMU aBTOIMYHHUMY MOPYLLEHHSMM BHACcNigok Buworo BmicTy RF IgM (p = 0,04)
Ta 3milwaHux kpiornobyniHis (p = 0,03) y cupoBaTLi KpoBi NOPIBHAHO 3 nauieHTamu, ski Manu reHotun CC. BinbL BUupaxeHi
iMyHHI nopyLueHHs y xBopux i3 HCV-acouiioBaHoo 3milLaHot KpiornobyniHemieto 3a HasiBHocTi reHoTunie CG/GG cynposo-
[KyBarnmes 4acTillor MaHidhecTalieto BUpaeHoi 3aranbHoi cnabkocTi (p = 0,003), aptpanrii (p = 0,02) Ta hopMyBaHHAM
Tpiagn MeneTuepa.

BucHoBku. Yactorta BusBneHHs G-anens — reHotunis CG/GG nonimopdiamy rena I1-6 — € HanBuLLoto y xBopux i3 HCV-aco-
LiiioBaHoo 3miLLaHoto kpiornobyniHemieto (90,3 %). HassHicTb y xBopux Ha XI'C 3i amiLuaHoto kpiornobyniHemieto reHoTunis
CGI/GG acoujiioBaHa 3 BUPXEHILMMM iMYHOMOTYHUMM NOPYLLEHHSIMU BHACTIAOK HaWBWLLOro BMICTY IJ1-6, amiliaHux kpio-
rno6ynitie, RF IgM y cupoBaTLi KpoBi, LLIO 3yMOBIIOe MaHidhecTaLlito KNiHIYHOT CUMNTOMATUKK LibOro N03aneYiHKOBOTO NPOSiBY.

B3aumocBs3u noAMMopdu3Ma reHa MHTePAEHKUHA-6 ¢ UMMYHOAOTMYECKUMU
HapyLIeHWAMM U UX POAb B Pa3BUTHU CMELLAHHOW KPUOTAOOYAUHEMUU
y 60AbHBIX XpOHUUECKUM renatutom C

K. B. KanaluHuk, HO. H0. Pa6okoHb, E. B. Pa6okoHb

Lienb pa6oThl — onpeaenuTb porb B3aMMOCBS3/ MIMMYHOMNOMYECKUX HAPYLLEHWIA C MONMMOPHU3MOM reHa MHTEPrenkHa-6
B (hopmmpoBannn HCV-accoumnmpoBaHHON CMELLaHHOM KpUornobynmHeMnm.

MaTtepuans! u metoabl. B uccnegosanue Bknounnm 149 naumeHToB ¢ XxpoHudeckum renatutom C (XIC). OnpepeneH no-
numopduam reHa UIT-6 (rs1800795) meTogom nonvmepasHom LEMHON peakLmm, KonndecteeHHoe copepxanue Wi-6, RFIgM
1 IgG mMeTonoM MMMyHOEPMEHTHOTO aHanm3a, a Takke KpUornobynuHbI CEKTPOOTOMETPUYECKM METOAOM. [NaLMeHTbI
pasgeneHbl Ha rpynmbl B 3aBMCUMOCTM OT nonnmopdmama reHa UI-6 1 Hannums cmeLlaHHoNM KpuornobynuHemum.

Pesynkrartbl. YCTaHOBNEHO, 4TO YacToTa hopmupoBaHus HCV-accoummpoBaHHO CMeLLIaHHON KpUornobynuHemMum 3asucena
ot nonumopduama reHa UJ-6. Y 6onbHbix XIC co cMellaHHomn kpuornobynuHemuen Yyactota peructpaumm reHotuna CC
reHa WJ1-6 Bbina Hike, YeM y naumeHToB 6e3 cmeLlaHHow KpuornobynnHemu —y 9,7 % npotus 28,6 % GonbHbIX. Hanuuve
G-annenu, a umeHHo reHotunos CG/GG nonumopduama reHa MM-6 yalle yctaHoBneHo y BOoMbHbIX CO CMELLAaHHOM Kpro-
rno6ynuHemuent —y 90,3 % npotus 71,4 % GonbHbix 6€3 NPU3HAKOB cMeLLaHHOM kpuornobynuHemu (x2= 8,94, p = 0,003).

Mpu Hannumm G-annenu konuyecTBeHHoe copepxanue UJ1-6 B cbiBopoTke kpoBM 06LLer rpynnbl 60nbHbIX XIC 6bIno BhiLLe,
YyeM y 30opoBbix nogert (p < 0,01), a npu Hanuuum reHotuna CC He oTnMYancs oT nokasaTtenew NuL KOHTPOMbHOM rpynmbl
(p > 0,05). Camblin BbicOKwiA ypoBeHb copepxanus UIT-6 3achukenposaH y naumenToB ¢ HCV-accoummpoBaHHOW CMeLLaHHON
kpuornobynuHemuen, y kotopbix 6bina G-annens. Coaepxanue UJ1-6 B CbIBOPOTKE KPOBM 3TUX GOMbHBIX MPeBbILLan noka-
3aTenu Kak 30opoBbix noaen (p < 0,001), Tak u nauneHToB 6e3 cmeLLaHHo kpruornobynuHemim (p < 0,01). Y BonbHbix XI'C
CO CMeLLaHHoW KprornobynuHemmen faxe npu Hanuumm CC-reHotvna cogepkaHue UI1-6 B CbIBOPOTKe KpoBW BbINo BbILLE B
CpaBHeHUM 1 €o 300poBbIMM (p < 0,01), 1 BonbHLIMK 6€3 NPU3HAKOB 3TOTO BHENEYEHOUHOro nposieneHus (p < 0,01).

Y 6onbHbIx XI'C co cMeLaHHoi kprornobynuHemmeit Hanuymne reHotunos CG/GG accoummpoBarnoch He TOMbKO C CaMbIM
BbICOKUM copepxaHuem WMT-6 B CbIBOPOTKE KPOBU, HO U C HanMnumMeM Bornee BbIpaKEHHBIX ayTOUMMYHHbBIX HapyLLEHWA 3a
cyet 6onee Bbicokoro cogepkanns RF IgM (p = 0,04) n cmelwanHbix kpuornobynuHos (p = 0,03) B CbIBOPOTKE KPOBW B
CpaBHEHWM C NaumeHTamu, kotopble umeny reHotun CC. Hanuure 6onee BbipaXeHHbIX UMMYHHBIX HapyLLEHWUI Y 60MbHbIX C
HCV-accouumpoBaHHO CMeLLaHHOM KpuornobynuHemueii npy Hanuyum reHotunos CG/GG conposoxaanock bonee yactoi
MaHuecTaLmen BblpaxeHHomn obLueit cnabocty (p = 0,003), aptpanruii (p = 0,02) n hopmmpoBaHuem Tpuagel Menbuepa.

BbiBogbl. YacTota yctaHoBneHns G-annenu, a MeHHo reHotunoB CG/GG nonumopdmama reHa UI1-6, camas Bbicokas y
6onbHbIx ¢ HCV-accoummnpoBaHHOM cmellanHoi kpuornobynuHemuen (90,3 %). Hanuuve y 6onbHbix XI'C co cmeluanHom
kprornobynuHemuen reHotunos CG/GG cnocobeTayeT 6onee BoipaXeHHbIM MMMYHOINOTUYECKVM HapYLLEHUSIM 3@ CHET CamMoro
BbICOKOrO cogepxanus UI-6, cMeLanHbIx kprornobynuHos, RF IgM B cbiBOpOTKe KpoBW, 4TO 00YCNOBNMBAET MaHUhecTaLmo
KIUHUYECKON CUMMTOMATUKM 3TOMO HENEYEHOYHOIO MPOSIBMEHUS.

A distinctive feature of chronic hepatitis C (CHC) is
the high incidence of mixed cryoglobulinemia, which
increases the risk of mortality [1,2]. The presence of
mixed cryoglobulins in the blood is registered in almost
70 % of patients with CHC, but clinical manifestations
develop only in every tenth patient [3]. It is known that
the typical clinical triad of cryoglobulinemic syndrome
is skin purpura, the general weakness of a significant
degree of severity, joint pain (Meltzer's triad). Also, in
some patients, due to this syndrome, there is damage of
the kidneys, sometimes the lungs, which causes difficul-

28 ISSN 2306-8027  http://pat.zsmu.edu.ua

ties not only in diagnosis but also in the treatment of these
patients [4,5].

In the literature, in recent years, a significant number
of studies have been conducted on the role of various
cytokines in the course of CHC [6,7]. It is well known that
the main importance in the development of HCV-associ-
ated mixed cryoglobulinemia is the tropism of the virus to
B-lymphocytes, which leads to the formation of autoim-
mune disorders, namely, to the increase in production of
autoantibodies and mixed cryoglobulins [8,9]. Taking into
account the role of autoimmune disorders in the deve-
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lopment of mixed cryoglobulinemia, attention is drawn to
the role of interleukin-6 (IL-6) in the course of CHC. IL-6 is
amultifunctional cytokine that contributes to the regulation
of the immune system, hemopoesis and oncogenesis [10],
and also affects the differentiation of B-lymphocytes into
plasma cells [11,12]. Several studies have demonstrated
the role of this cytokine in such pathological conditions
as arterial hypertension [13], rheumatoid arthritis [14],
hepatocellular carcinoma [15]. There are isolated studies
to determine the role of IL-6 in the progression of liver
fibrosis in patients with CHC [16].

When studying the immunopathogenesis of disea-
ses, it is relevant to determine the quantitative content of
some cytokines in conjunction with the polymorphism of
the genes that they encode, because the polymorphism of
the cytokines genes affects not only the natural course of
the disease, but also the effectiveness of treatment [17].
Thus, the study [18] demonstrates the dependence of
IL-6 products on the polymorphism of the encoding gene
in patients with rheumatologic pathology. However, in
literature available to us, no work was found on the role of
the level of IL-6 in blood, depending on the polymorphism
of the encoding gene in the development of HCV-associ-
ated mixed cryoglobulinemia.

Aim
To determine the role of the relationship of immunolo-

gical disorders with interleukin-6 gene polymorphism in
the formation of HCV-associated mixed cryoglobulinemia.

Materials and methods

The study was attended by 149 patients with CHC.
The age of the patients was from 24 to 73 years. All
the patients were examined in the communal institution
“Zaporizhzhia Regional Clinical Infectious Disease Hos-
pital” of the Zaporizhzhia Regional Council. Men were 98,
women — 51. Duration of illness since the confirmation
of etiology was 4.0 [1.0; 8.0] years. Most of the patients
were infected with 1 genotype (101 —67.8 %) or 3 geno-
type of HCV (45-30.2 %), 2 patients of them had infection
with genotype 2, and one patient had simultaneous
infection with 2 and 3 genotypes of the virus. Viral load
was high (>400.000 IU/ml) in 95 patients and accordingly
was low in 54 patients. The degree of liver fibrosis was
determined by FibroTest (64 patients) and elastography
(in 82 patients), liver biopsy was performed in 3 patients.
In 87 (58.4 %) patients with CHC, the initial stages of
liver fibrosis F 0-2 were diagnosed, and severe F 3-4
liver fibrosis was detected in 62 (41.6 %) patients. The
normal level of ALT activity was observed in 24 (16.1 %),
every third patient had minimal activity (55 — 36.9 %),
one in five patients moderate (29 — 19.5 %), one in four
patients high (41— 27.5 %) activity of necroinflammatory
process in the liver.

DNA isolation and determination of polymorphism of
the IL-6 gene (rs1800795) was performed using real-time
polymerase chain reaction on the CFX-96 Touch product
detection system (BIO-RAD, USA) using NP-512-100
kits (RU). The spectrophotometric method determines
the concentration of mixed cryoglobulins in serum.
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The immune enzyme method in blood serum tested
the concentration of IL-6 (Human IL-6 High Sensivity
ELISABMS213HS, Invitrogen, Austria), RF IgM and IgG
(AESKULISARf-AGM No. 3116, AESKU, Germany) using
the Sirio-S microplate reader (Seac, Italy). The control
group consisted of 20 healthy individuals. When tested for
viral hepatitis markers, they had negative results, the age
of these individuals and the sex ratio was not statistically
different from those included in the study patients. The
research was conducted in the Training Medical Labora-
tory Center of the Zaporizhzhia State Medical University
(headed by Professor A.V. Abramov).

For the analysis of data, 149 patients with CHC were
divided into groups depending on the polymorphism of
the IL-6 gene: the CC genotype (25 patients) and geno-
types CG/GG (124 patients); depending on the presence
of mixed cryoglobulinemia: patients with mixed cryoglob-
ulinemia (93) and patients without this extrahepatic mani-
festation (56). In addition, 93 CHC patients with mixed
cryoglobulinemia were divided into groups depending on
the polymorphism of the IL-6 gene: the CC genotype (9
patients) and genotypes CG/GG (84 patients).

Statistical processing of the material was carried out
using the software Excel (Microsoft, USA) and Statistica for
Windows 13 (StatSoft Inc., JPZ8041382130ARCN10-J).
In order to assess the validity of the differences between
the quantitative features in the independent groups,
the Mann-Whitney criterion was used, and the quality
method x? was used between qualitative features. Spear-
man correlation was used to detect relationships between
quantitative features, while Kendall's correlation — be-
tween quantitative and ordinal values.

Results

As a result of the studies, it was found that the incidence
of HCV-associated mixed cryoglobulinemia depended on
the polymorphism of the IL-6 gene. In patients with CHC
with mixed cryoglobulinemia, the incidence of genotype
CC registration of the IL-6 gene was lower than in patients
without mixed cryoglobulinemia, namely 9.7 % (9 out of
93) versus 28.6 % (16 out of 56) patients. The presence of
the G allele, namely the genotypes CG/GG polymorphism
of the IL-6 gene, was more often identified in patients with
mixed cryoglobulinemia, namely in 90.3 % (84 out of 93)
patients versus 71.4 % (40 out of 56) patients without
signs of mixed cryoglobulinemia (x? = 8.94, P = 0.003).

An analysis of the relationships between the quanti-
tative content of IL-6 in serum and the polymorphism of
the gene encoding it has shown that, in the presence of
G-allele, the content of IL-6 in the blood serum of the ge-
neral group of patients with CHC exceeded the same
rate in healthy subjects (P < 0.01). It should be noted
that in patients with CHC with genotype CC, the quanti-
tative content of IL-6 in serum did not have statistically
significant differences from the index of healthy people
(P>0.05) (Table 1).

The highest level of quantitative content of IL-6
was observed in patients with HCV-associated mixed
cryoglobulinemia who had G-alleles, in particular,
patients with CG/GG genotypes. The level of IL-6
in the blood serum of these patients exceeded both

ISSN 2306-8027  http://pat.zsmu.edu.ua

29



OpuriHaAbHI AOCAIAXKEHHS

Table 1. The content of IL-6 in the blood of patients with CHC, depending on the polymorphism of the gene that it codes, and the presence of mixed
cryoglobulinemia, Me (Q,; Q,)

Healthy people (n = 20) Patients with CHC (n = 149) Patients with CHC (n = 149)
with mixed cryoglobulinemia without mixed cryoglobulinemia
(n=93) (n =56)

Genotype CC 0.08 [0.08; 0.14] 0.22 [0.09; 0.28] 0.3[0.26; 0.32].. 0.10 [0.08; 0.2]

Genotype CG 0.60 [0.22; 0.76] 0.62[0.20; 1.02] 052 [0.24; 0.64]
Genotype GG 0,31[0.24; 0.67] 0.64 [0.26; 0.94]".. 0,24 [0.22; 0.30]
Genotypes CGIGG 0.50 [0.24; 0.74] 0.63 [0.23; 0.96]... 0.26 [0.24; 0.54]

*: the difference is significant compared with healthy people (P < 0.001); **: the difference is significant compared to patients without mixed cryoglobulinemia (P < 0.01).

Table 2. Comparison of indicators of autoimmune disorders and the frequency of HCV-associated mixed cryoglobulinemia clinical manifestations,

depending on the IL-6 gene polymorphism
Patients with CHC with mixed cryoglobulinemia (n = 93)

Indicator, units of measure Healthy people (n = 20)
Genotype CC (n=9) Genotypes CG/GG (n = 84)

Laboratory indices of autoimmune disorders

Mixed cryoglobulins, optical units less than 2.2 2.42 [2.36; 2.54] 2.66 [2.39; 3.13]**
RF IgM, IU/ml 1.43[0.54; 2.13] 5.10[1.75; 10,00* 10.47 [5.10; 17.49]***
RF IgG, IU/ml 1.23[0.10; 2.31] 5.74 [4.26; 10.20]* 7.27 [4.90; 8.84] *

Clinical manifestations of mixed cryoglobulinemia
The general weakness, %
Arthralgia, %

22.2% (213 9) 71.4 % (60 i3 84)**

22.2% (2i39)

Hemorrhagic vasculitis, %

Meltzer’s triad, %

15.5% (133 84

( )
63.1 % (53 ia 84)*
( )
15.5 % (13 i3 84)

*: the difference is significant compared with healthy people (P < 0.01); **: the difference is significant compared with patients with CC genotype (P < 0.05).
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indicators of healthy subjects (P < 0.001) and those of
patients without mixed cryoglobulinemia (P < 0.01). In
patients with CHC with mixed cryoglobulinemia, even
in the presence of the CC genotype, there was an
increase in the content of IL-6 in serum as compared
to healthy people (P < 0.01) and in comparison with
patients without signs of this extrahepatic manifestation
(P < 0.01). In the absence of HCV-associated mixed
cryoglobulinemia and the presence of the CC genotype,
the content of IL-6 in serum is the same as in healthy
people (P > 0,05) (Table 1).

To find out the role of IL-6 gene polymorphism in
the progression of HCV-associated mixed cryoglobu-
linemia, we have analyzed laboratory parameters that
characterize autoimmune disorders and the frequency
of development of clinical manifestations of this extrahe-
patic symptom in 93 patients with HCV-associated mixed
cryoglobulinemia, depending on the detected genotype
IL-6 gene polymorphism. The analysis made it possible
to note that in patients with mixed cryoglobulinemia,
the presence of CG/GG genotypes was associated not
only with the highest quantitative content of IL-6 in serum
but also with more pronounced autoimmune disorders due
to higher RF IgM quantitative content (P = 0.04) and a
higher content of mixed cryoglobulins (P =0.03) in serum,
compared to patients who had the genotype CC. In addi-
tion, the presence of more pronounced immune disorders
in patients with CHC with mixed cryoglobulinemia, in
the presence of CG/GG genotypes, is associated with a
more frequent manifestation of the clinical features of this
extrahepatic signs than in patients with the genotype CC.
The most commonly reported symptoms were weakness
(x?=8.86, P =0.003), arthralgia (x?= 5.62, P =0.02), and
appearance of cryoglobulinemic vasculitis with the forma-
tion of Meltzer’s triad was only observed in patients with
genotypes CG/GG (Table 2).
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The role of IL-6 gene polymorphism in the develop-
ment of immune disorders and the formation of mixed
cryoglobulinemia in patients with CHC also confirmed
the association between the presence of certain IL-6
polymorphism with a quantitative content in the serum of
RF IgM (1= 0.27, P = 0.007). IL-6 gene polymorphism,
namely the CG/GG genotypes, promotes higher levels of
IL-6 in serum. According to the results of the Spearman
correlation, a correlation was found between the content of
IL-6 and RF IgM (r=10.33, P =0.03), between the content
of mixed cryoglobulins and RF IgM (r = 0.37, P = 0.009).

Discussion

The data of modern literature on the cytokine genes
polymorphism show a certain pathogenetic role of these
parameters in the formation of CHC course variants. For
example, the role of the T-like receptor 4 polymorphism in
the chronicity of HCV infection and its subsequent prog-
ress is proved [19]. In our study, we found the relationship
between the presence of the G-allele, namely the geno-
types of the CG/GG IL-6 gene polymorphism. In this case,
the genotype is observed by an increase in the quantitative
content of mixed cryoglobulins in the serum of blood with
the formation of HCV-associated mixed cryoglobulinemia
and the appearance of relevant clinical signs. This allows
us to consider the IL-6 gene polymorphism as a genetically
determined risk factor for the development and progression
of this extrahepatic manifestation in patients with CHC. In
the available literature we did not find scientific research
on the role of IL-6 gene polymorphism in the development
of HCV-associated mixed cryoglobulinemia, but we found
work that proves the role of IL-6 in the development and
progression of rheumatologic diseases [20] and joint
damage in CHC [21].
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In patients with non-rheumatic diseases in the blood,
RF can be detected, but CHC also is characterized
by rather high percentage of patients with positive RF
[22]. This is due to the fact that surface antigens of
HCV interact with B-lymphocyte receptors and reduce
the threshold for their activation, which leads to suppres-
sion of apoptosis. This causes the formation of somatic
hypermutation of B-lymphocytes and increased produc-
tion of both mixed cryoglobulins and RF [8,9,22]. The
frequency of RF detection, according to various studies
[23,24] in patients with CHC ranges from 40 % to 76%.
According to the results of our study in patients with CHC
with mixed cryoglobulinemia the presence of genotypes
CG/GG leads to more severe immunological disorders
due to the highest content of IL-6, mixed cryoglobulins,
RF IgM in serum, which causes the manifestation of
clinical signs of this extrahepatic manifestation. Literature
data [25] suggest that the increased concentration of RF
is more often found in patients with arthralgia and CHC
than in patients only with the presence of hepatitis. At
the same time, high blood levels of RF remain even after
elimination of HCV [26].

In modern studies of immunopathogenesis of rheu-
matologic diseases considerable attention is paid to
proinflammatory cytokines, including IL-6 [27]. IL-6 gene
polymorphism in the position of 174 C/G (rs1800795)
has been studied in patients with different rheumatologic
pathologies. The study [28] has shown that patients with
rheumatoid arthritis with the genotype CG have a higher
degree of bone marrow deficiency, and the presence of
the CC-genotype is associated with an early manifestation
of the disease [29,30]. According to the results of our study
in patients with HCV-associated mixed cryoglobulinemia
and the presence of CG/GG genotypes, the highest
levels of IL-6 in serum were observed and they most
often have clinical signs of manifestation of autoimmune
lesions. Also, the literature suggests that high levels of
IL-6 in the blood are associated with greater activity of
rheumatologic pathology [31].

Conclusion

1. IL-6 gene polymorphism influences the formation
of mixed cryoglobulinemia in patients with CHC. The
detection frequency of the G-allele, namely the CG/GG
genotypes of IL-6 gene polymorphism, is the highest in
patients with HCV-associated mixed cryoglobulinemia
(90.3 %).

2. In patients with HCV-associated mixed cryoglobu-
linemia, who have CG/GG genotypes, the highest quan-
titative content of IL-6 in serum is determined, which is
higher than healthy people (P < 0.001), and the rates of
patients without mixed cryoglobulinemia (P < 0.01).

3. The presence of CG/GG in patients with CHC
with mixed cryoglobulinemia is associated with more
pronounced immunological disorders due to the high
content of IL-6, mixed cryoglobulins, RF IgM in serum,
which causes the manifestation of clinical signs of
HCV-associated mixed cryoglobulinemia.

4. In patients with CHC it is expedient to determine
the IL-6 gene polymorphism to solve the problem of
the appointment of specific therapy in the first place.
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Prospects for further research. Taking into account
the data obtained, it is expedient to continue the research
on the role of IL-6 gene polymorphism in relation to its
quantitative content in predicting the effectiveness of
various antiviral regimens in patients with HCV-associated
mixed cryoglobulinemia.
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