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POJ1b TNFa U IL-10 NP PEBMATOMAHOM APTPUTE U
ACCOUMALUA C HEKOTOPbIMU AJIJTIENIAMU HLA-11 DR
nDQ

Anncaaux H., Paxum C.C., Anusicapu A.

Yuueepcumem Anv-Mymanna, Upak

Pe3iome. PeBmatouanHbiii aptput (PA) — cructeMHoe 3a0oJieBaHUE, TIPUBOJISIIIEE K IMTPOrpeCCUpyIoleMy
TOBPEKACHUIO CYCTABOB 1 MHBAJMITHOCTU. [1p1 3TOM mopakeHHbIC TKaH!U XapaKTePU3yIOTCST BBIPasKeHHOM
WH}MWIBTpaeil BOCIaIUTSIbHBIMA MOHOHYKJICapHBIMI KJICTKaMM, TAKMMHU KakK T-KJIeTKn u Makpodaru, u
npoandepaimeit CHHOBHAJIBHBIX (p1OpodmacToB. [IpoBocnamnTeIbHbIC IIMTOKUHBI, IIPOAYLIAPYEMBIC B OC-
HOBHOM Makpodaramu, B TOM 4uciie ¢pakTop Hekpo3sa omyxoseit (TNF) u IL-6, urpaior LeHTpaJbHYIO POJIb
B pa3BUTHU CHHOBHMHUTA. Harmpumep, mmokazano, uro TNF HeIrmocpeacTBeHHO MHAYIIMPYET Mpordepalnio
CUHOBUAIBHBIX (p1OP0OIACTOB, UTO BeAeT 00Opa3oBaHUIO BocmaauTeabHoro ouara. TINF Takke Kputuuecku
BaXeH IIJTSI DKCIIPECCUN BOCITAIMTEIIBHBIX XeMOKMHOB M aAre3Ui, YTO B COBOKYITHOCTH OOJIeTYaeT JaabHei-
mmee IIPUBJICYCHNE JICHKOIUTOB U ITPOIOKEHNE BOCIATUTSIIBHON PEeaKIINH.

ITomumo cpenoBbiX HaKTOPOB, TEHETUYECKAST KOHCTUTYLIMS OPraHM3Ma MOXET UTPaTh KIIOYEBYIO POJIb
B BOBHUKHOBEHUH W Pa3BUTHU 00JIe3HM. [JaHHOE MCCaeaoBaHNUE MPOBOAMIIOCH IUIST M3YICHUST aCCOUAIINN
mexay HLA 11 xkmacca (DR, DQ) n 3a601eBaeMocThio PA 1myTeM reHOTMIIMpOBaHUS ITallMeHTOB B Kpake,
a TaKKe IJIsi cOopa JaHHBIX O TeHOTHUIIAX, CBSI3aHHBIX C MPEAPACIIONOXKEHHOCTRIO I PE3NCTEHTHOCTHIO K
3ab0oeBaHmO. Llenpio ncciienoBaHms OBLTIO YCTAHOBJICHUE POJIM, MHTEHCUBHOCTH U XapaKTepa UMMYHHOTO
oTBeTa y manneHToB ¢ PA mmyrem ompeneneHust ypoBHeit TNFo 1 IL-10 110 cpaBHEHUIO C TPYIIIO 3M0POBBIX
JINT ¥ UICHTU(UKALINS PO KOHKPETHBIX aJUTeJIeii B BEIpaXKCHHOCTH 3a00JIeBaHMUSI.

1St 5TOTO MCCIenoBaHMs 5 MJI BEHO3HOM KPOBU OBLIH B3STHI OT 30 IMAIIMEHTOB ¢ MTOATBEP>KICHHBIM I1a-
THO30M PEBMAaTOMIHOTO apTpUTa, M3 HUX — 19 skeHmuH 1 11 MykumH, a Takke 30 06pa3oB KOHTPOJIbHOM
rpynmbl. Bo Bcex mipo6ax omnpenensuii ypoBHU TNFo 1 1L-10 metomom M®MDA (CBIBOPOTKY M3BJIEKAIN U3 3
M1 KpoBH). M3 octaBmmxcs 2 mi Beinensumi JIHK, 1 3atrem npoBomuim reHotTunmpoBanust HLA 11 kiracca ¢
nocpencTBoM cukBeHc-crrenngmiaeckoii ITLP (PCR-SSO).

IMokazaHa BeIcOKOmOcTOBepHast paszHuna ypoBHeit TNFo, m IL-10, Mmexny mamuentamu ¢ PA u rpym-
noii 3mopoBoro KoHTpoas (p < 0,001). He BBEISIBICHO CYIIECTBEHHBIX ITOJIOBBIX Pa3Iddrii Mo yactore PA
(p = 0,119). IenotunmmpoBanue HLA II kmacca y manmueHToB ¢ PA 1 B KOHTpOJIC TTOKa3ajI0 3HAYUTEILHBIC
pasIUIus MEXIy TpylmnaMu o psay amieieit. Hekoropwie ayutenun DR okasamics mHGOpMATUBHBIMU, B
yactHocTi, DR*0403 Gbu1 Oojiee 4yacThiM B KOHTPOJIbHOM Ipyine (35% mno cpaBHeHUio ¢ 6,67% B rpyiime
PA, p = 0,02). Anneas DR*701 BcTpeuasics Jaiie y nanueHToB ¢ PA — B 9 ciyvasix (30%, p = 0,007). Ipu
TeHOTHITMPOBAHNHU JIOKyca DQ He OBLIO BBEISIBJICHO 3HAUMMBIX M3MEHCHMU YaCTOTHI ajuiejieit. XOTs aylieib
*0202 BoisiBiieHa y 40% 060yibHBIX U 15% KOHTPOJIBHOM I'PYIIIbI, 9TO Pa3IMYUe HE SIBJISIETCS CTATUCTUYECKU
nmocToBepHBIM (p > 0,05).
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ROLE OF TNFo. AND IL-10 IN RHEUMATOID ARTHRITIS AND
ASSOCIATION WITH SOME HLA 1l DR AND DQ ALLELES

Alsalih N., Raheem S.S,, Alyasari A.
Al-Muthanna University, Iraq

Abstract. Rheumatoid arthritis (RA) is a systemic disease that causes progressive joint damage and disability.
The affected tissues are histologicaly characterized by prominent infiltration with inflammatory mononuclear
cells, such as T cells and macrophages, and proliferation of synovial fibroblasts. Inflammatory cytokines,
including tumor necrosis factor (TNF), and IL-6, which are mainly produced by macrophages, play a central
role in the development of synoviitis. For example, TNF is shown to directly induce synovial fibroblast
proliferation, which leads to the pannus formation. TNF is also critical for the expression of inflammatory
chemokines and adhesion molecules, which, in combination, facilitate further leukocyte attraction and
perpetuation of inflammatory responses. In addition to environmental factors, genetic constitution of host
organism seems to play a crucial role in acquiring and development of the disease. The present study was carried
out to investigate the association of HLA-class 11 (DR, DQ) with RA disease by genotyping in Iraqi patients,
as well as to provide information about genotypes that confer susceptibility or resistance to this disease. Aim of
the study was to assess the role, strength and profile of immune response in patients with rheumatoid arthritis by
estimation of TNFa, IL-10 and levels, as compared to healthy control group, and to identify a role for certain
alleles in occurrence of the disease. The 5-ml samples of venous blood were taken from 30 patients suffering
from confirmed rheumatoid arthritis, 19 patients were females and 11 males, as well 30 healthy control samples
were enrolled in this study. All the samples were subjected to ELISA test, in order to estimate TNFa, and I1L-10
levels in serum from 3 ml of blood. DNA was extracted from 2 ml of blood, and HLA-Class Il genotyping
was performed by polymerase chain reaction-sequence specific oligonucleotide probes (PCR-SSO). A highly
statistical significant variation, both in TNFa., and IL-10 levels between RA patients group and healthy control
group was observed (p < 0.001). No statically significant differences between males and females in frequency
of the RA (p = 0.119). HLA-class II genotyping of RA patients in comparison with healthy control showed
significant differences in some alleles between the both groups. Some DR alleles proved to be informative,
e.g., the DR*0403 allele showed a significantly increased frequency in control group with 35%, compared
with 6.67% in RA group (p = 0.02). The DR*701 allele showed increased frequency in the patients with 9
cases (30%, p = 0.007). Genotyping of DQ alleles did not any no significant differences. Although *0202 allele
occurred in 40% of patients group versus 15% in control groups, it was not significant (p > 0.05).

Keywords: rheumatoid arthritis, TNFo.,, IL-10, HLA genotyping, allele frequency

Introduction produced proinflammatory mediators, such as TNF
and IL-1, are implicated. Histopathologic features
of RA synovial tissue encompass infiltration by
macrophages and T cells, synovial lining hyperplasia,
neoangiogenesis, and pannus formation [2, 4].

Many evidence refer to an autoimmune component

RA is one of the most common autoimmune dis-
eases worldwide and is characterized by the inflam-
mation of synovial tissues and the formation of rheu-
matoid pannus, which is capable of eroding adjacent

cartilage and bone and cause subsequent joint de- ;. RA; mainly the recognition of HLA-DR subtypes,
struction [3]. RA occurs as a result of complex inter-  which are associated with RA indicate the involvement
action between numerous genetic and environmental  of antigen-presenting cells, such as dendritic cells and
factors [5]. macrophages, as well as T cells [7, 10]. Also, RA is

Rheumatoid arthritis (RA) is a systemic disease  associated with the production of autoantibodies such
that causes progressive joint damage and disability. asthe rheumatoid factor and antibodies against cyclic
Rheumatoid synovium is histologically characterized citrullinated peptide [9, 12] the disease is a result of
by prominent infiltration of inflammatory mono- a complicated interaction between immunologic and
nuclear cells, such as T cells and macrophages; it is genetic factors of the host. Therefore, populations
well known that many different inflammatory cells were categorized into susceptible and resistant to
such as T cells, B cells, fibroblast-like synoviocytes, probably the most effective genes in the HLA genomic
and antigen-presenting cells and the massive region which is known as high dense and polymorphic
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genes [11]. The most important determinants of
genetic susceptibility to RA located on the short arm
of chromosome 6; it is a kind of genetic marker of
human beings [6]. Numerous studies in Iraq reported
associations of HLA and RA diseases [1].

Materials and methods

Blood samples

Five ml of venous blood were obtained from each
subject, from which 2 ml were kept in EDTA tubes
for DNA extraction, and the other 3 ml in plane tubes
from which serum was obtained and kept at -20 C
until use. The patients related to the medical city in
Baghdad- orthopedic unit, during the period from
February to august 2017, in addition to thirty healthy
control group enrolled in this study.

DNA extraction and genotyping

DNA was extracted from whole blood using
ready kit (KIAGEN, Germany) according to the
manufacturer’s  instructions.  Sequence-specific
oligonucleotide primed PCR (PCR-SSO) method
was used for the amplification of HLA-DRBI
and HLA-DQ using ready kit (Lipa HLA DRB,
Innogenetics. Murex Biotech Limited, Dartford,
UK). Molecular typing of HLA alleles was performed
using a reverse hybridization Automatic Line probe
assay (Auto-Lipa) supplied by the same company,
in which typing tests were based on the reverse dot
blot hybridization. Positive probes on each strip were
recognized by typing table (provided with the kit).

Serum levels of TNFa, IL-10

Commercial kits were utilized for estimation of
serum levels of IL-10, TNFa (Demeditec Diagnostic,
Germany) and using automated ELISA apparatus
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Figure 1. Effect of rheumatoid on blood IL-10 and TNFo

(Diagnostic Automation Inc., USA) and following
the manual protocol supplied with each kit.

Statistical analysis

The Statistical Package for the Social sciences
(SPSS, version 14) was used for statistical analysis.
The association between different alleles and the
development of RA was calculated through adjusted
odd ratio and 95% confidence intervals using Chi-
square test. Serum levels of cytokines were quantitative
variables, but were non-normally distributed as shown
by Shapiro-Wilk test. These variables are better to be
analyzed by nonparametric test, and median but not
mean was calculated. The Mann—Whitney test was
used to further explore the significance of difference
in median between each pair of study groups. The
P value < 0.05 was considered statistically significant.

Results

Regarding statistical analysis of serum cytokines
levels: a significant elevation was noticed in the median
serum level of Th2-cells related cytokines (TNFa,
and IL-10) in patients with RA when compared with
healthy control group.

The current study revealed positive relation
between serum TNFa level,IL-10 and the progression
of the disease. And revealed no significant role for
gender in the occurrence of RA. Since no statistical
difference between male and female patients as shown
in the (Figure 1, 2, 3).

HLA-class II genotyping of RA patients in
comparison with healthy control evoked significant
differences in some alleles between both groups.
Among DR alleles there were some alleles showed
higher frequency in control group; DR*0403 allele
showed increase frequency in control groups with
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Figure 2. Effect of gender on blood IL-10 in healthy and patient
individuals
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TABLE 1. HLA-DR GENOTYPING IN RA PATIENTS IN COMPARISON TO HEALTHY CONTROL

HaLlﬁ;::R RA % Control % OR IOR EF PF P value
*0203 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0204 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*0302 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*0308 4 13.33% 5 25.00% 0.479 2.090 -4.36 0.81 NS
*0309 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0318 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0319 2 6.67% 0 0.00% 3.596 0.278 1.44 3.25 NS
*0329 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0402 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*0405 1 3.33% 0 0.00% 2.085 0.480 0.52 1.08 NS
*0415 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00% NS
*0435 1 3.33% 1 5.00% 0.661 1.513 -0.51 0.34 NS
*0440 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0442 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0446 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0456 2 6.67% 2 10.00% 0.649 1.541 -1.08 0.52 NS
*0459 1 3.33% 4 20.00% 0.186 5.364 -4.36 0.81 NS
*0603 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*0701 9 30.00% 0 0.00% 18.116 0.055 8.50 1.13 .007
*0707 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0713 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0716 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*0717 4 13.33% 3 15.00% 0.849 1.178 -0.71 0.42 NS
*1001 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1101 1 3.33% 1 5.00% 0.661 1.513 -0.51 0.34 NS
*1107 3 10.00% 0 0.00% 5.218 0.192 2.43 1.70 NS
*1109 2 6.67% 2 10.00% 0.649 1.541 -1.08 0.52 NS
1112 1 3.33% 0 0.00% 2.085 0.480 0.52 1.08 NS
*1122 2 6.67% 0 0.00% 3.596 0.278 1.44 3.25 NS
*1137 2 6.67% 0 0.00% 3.596 0.278 1.44 3.25 NS
*1152 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1156 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*1165 1 3.33% 1 5.00% 0.661 1.513 -0.51 0.34 NS
*1301 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*1302 2 6.67% 0 0.00% 3.596 0.278 1.44 3.25 NS
*1359 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1360 1 3.33% 0 0.00% 2.085 0.480 0.52 - 1.08 NS
*1370 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*1374 0 0.00% 3 15.00% 0.082 12.200 0.00 0.00 NS
*1401 2 6.67% 0 0.00% 3.596 0.278 1.44 3.25 NS
*1525 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1601 1 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*1605 0 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1607 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*1613 0 0.00% 1 5.00% 0.213 4.692 0.00 0.00 NS
*6389 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*9045 1 3.33% 0 0.00% 2.085 0.480 0.52 -1.08 NS
*0403 2 6.67% 7 35.00% 0.158 6.333 -10.67 0.91 0.020

Note. OR, odds ratio; NS, non-significant; IOR, inverse odd ratio; EF, etiological factor; PF, preventive factor.
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Figure 3. Effect of gender on blood TNFa in healthy and patient
individuals

35% compared with 6.67% in patients group., and the
P value was 0.020, which is considered as statistically
significant. Another DR*701 allele showed increase
frequency in patients groups with 9 cases 30% and
the P value was 0.007. Table 3-1; show the frequency
of various alleles in DR region in both patients and
control groups with their P value and EF. Concerning
DQallele’sgenotyping nosignificant allele’s frequency
was noticed. Although *0202 allele occurred in 40% of
patients group and 15% in control groups it was not
significant statistically as the P value was more than
0.05 (Table 1).

Discussion

This study aimed to investigate the association
of different HLA class II alleles with the incidence
of Rheumatoid arthritis among Iraqi patients. Two
alleles appeared to have significant effect on the
resistance to RA. The first one, HLA-DR*0403,
was a protective allele (OR = 0.158) which implies
that carriers of this allele are 6.329-fold less likely
to be infected with RA (protective allele) compared
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to non-carriers under the same circumstances. The
other allele was HLA-DR*0701 which associated
with increased susceptibility to RA (susceptibility
allele) (OR = 18.116). That means carriers of this
allele are 18.116-fold more likely to be infected
with RA compared to non-carriers under the same
circumstances. To explain the significant association of
the two alleles (HLA-DR*0403 and HLA-DR*0701)
with the resistance and susceptibility to RA. T cell
receptors (TCRs) are designed to recognize antigens
displayed by cell surface HLA molecules. Allelic
variation of HLA gene will affect the efficiency by
which HLA molecule could interact with TCR and
subsequent activation of the T-cells particularly, the
genetic alteration in loci encoding for side-chain
binding pockets has the greatest effect on such
interaction. That is because this pocket determines
which peptide sequences can accommodating in the
biding site [8].

Conclusion

This study aimed to investigate the association
of different HLA class II alleles with the incidence
of Rheumatoid arthritis among Iraqi patients the
constitutional resistance may be depend upon a
potential immunogenic predisposition with a potential
HLA association .The presence of different HLA
antigens among different studies of other societies
and present study may be due to ethnic differences
among world population and/or could be due to small
sample of patients taken in this study, or could be due
to interaction among ethnic groups of Iraqgi society
from very previous generations. This study concluded
that HLA-class 11 DR *0403 allele may might indicate
resistance to disease among patients, while presence
of HLA-DR*0701confer increase susceptibility. No
significant alleles in regards of DQ region.

Aknowlgement

We would like to appreciate the great cooperation
of the laboratory staff in Alkarama hospital for there
help.

1. Al-Karkhi M.A., Alani Muhammed M., Jassim Nizar A., Mahdi Batool M. Association between HLA-DRB1
alleles and development of antibodies to infliximab in Iraqi patients with rheumatoid arthritis; research Journals od
medicine and clinical sciences. Basic Res. J. Med. Clin. Sci., 2017, Vol. 6, no. 3, pp. 30-35.

2. Arend W.P, Dayer J.-M. Inhibition of the production and effects of interleukin-1 and tumor necrosis factor
alpha in rheumatoid arthritis. Arthritis Rheum., 1995, Vol. 38, no. 2, pp. 151-160.

3. Goldring S.R., Gravallese E.M. Pathogenesis of bone erosions in rheumatoid arthritis. Curr. Opin.

Rheumatol., 2000, Vol. 12, no. 3, pp. 195-199.

4. Goronzy J.J., Weyand C.M. Rheumatoid arthritis. Immunol. Rev., 2005, Vol. 204, pp. 55-73.
5. Gregersen PK. Genetics of rheumatoid arthritis: confronting complexity. Arthritis Res., 1999, Vol. 1, no. 1,

pp. 37-44.

6. KindtT.J., Goldsby R.A., Osborne B.A. Antigens and antibodies. In: Kuby immunology. 6™ ed. W.H. Freeman

and Company, New York, 2007, pp. 103-105.

549



Anvcanux H. u dp. Meoduyunckas Ummynonoeus
Alsalih N. et al. Medical Immunology (Russia)/Meditsinskaya Immunologiya

7. Santiago-Schwarz F, Anand P, Liu S., Carsons S.E. Dendritic cells (DCs) in rheumatoid arthritis (RA):
progenitor cells and soluble factors contained in RA synovial fluid yield a subset of myeloid DCs that preferentially
activate Th1 inflammatory-type responses. J. Immunol., 2001, Vol. 167, no. 3, pp. 1758-1768.

8. Stern L.J., Calco-Calle M. HLA-DR: molecular insights and vaccine design. Curr Pharm. Des, 2009, Vol. 15,
no. 28, pp. 3249-3261.

9. Sutton B., Corper, A., Bonagura V., Taussig M. The structure and origin of rheumatoid factors. Immunol.
Today, 2000, Vol. 21, no. 4, pp. 177-183.

10. Thomas R., MacDonald K.P, Pettit A.R., Cavanagh L.L., Padmanabha J., Zehntner S. Dendritic cells and the
pathogenesis of rheumatoid arthritis. J. Leukoc. Biol., 1999, Vol. 66, no. 2, pp. 286-292.

11. Urayama K.Y., Thompson P.D., Taylor M., Trachtenberg E.A., Chokkalingam A.P. Genetic variation in the
extended major histocompatibility complex and susceptibility to childhood acute lymphoblastic leukemia: a review
of the evidence. Front. Oncol, 2013, Vol. 3, 300. doi: 10.3389/fonc.2013.00300.

12. Vossenaar E.R., van Venrooij W.J. Citrullinated proteins: sparks that may ignite the fire in rheumatoid
arthritis. Arthritis Res. Ther., 2004, Vol. 6, no. 3, pp. 107-111.

ABTOpBI: Authors:

Aavcaaux Hasap — denapmamenm mukpoouosoeuu, Alsalih Nawar, Department of Microbiology, College
Konnedoc eemepunaprnoit meduyunst, Yuueepcumem of Veterinary Medicine, Al-Muthanna University, Iraq
Anv-Mymanna, Hpak

Paxum Cabaa Camup — denapmamenm Mukpoouosocuu, Raheem Sabaa Samir, Department of Microbiology, College
Konnedoc eemepunapnoii meduyumvt Yuusepcumem of Veterinary Medicine, Al-Muthanna University, Iraq

Anv-Mymanna, Hpak
Aausacapu Aau — denapmamenm muxpobuonoeuu, Koanednc — Alyasari Ali, Department of Microbiology, College of Veterinary

eemepuHapHoil meduyutsl Yuueepcumem Anv- Mymanna, Medicine, Al-Muthanna University, Iraq
Hpak

Ilocmynuna 18.02.2019 Received 18.02.2019

Omnpasaena na dopabomky 11.03.2019 Revision received 11.03.2019

Ipunama k newamu 28.03.2020 Accepted 28.13.2020

550



