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Introduction daesiall 1 -1

Autoimmune 4313 ielid) alyal (1o AlOpecia  Areata(AA) Ldaill ¢la axy
Laa o 2l hdliay Jiays ¢ e dll CObuand e liall LAY daalea 4t Caag diseases
OSLel ) LIyl 90 Aime pdalge 83 sk ail o3a A5 L bales canall Bpia Ayl oy
pmal) (3halie maen 8 el 3 el 1] Thaae Sale il oda ysels days cansall & (A
O S el o)y o) (A BLEY) aads (2018657815 Rajabi) ol 4l 4 aaVLs
Apee Aage ol Ay GV BT AN (e S gl Agpand) i) Calide o (aldiY) gy
s dles o Gliadl 5y 3 i Vs cadgalall Adaje 8 40 Alial) ek Lo sale <31 Y)
xd g Ay elade ady seday i Glhlaaly i die i o) gSaall e Sy LAl
Vsl e jae (ol B Caad o 08y ¢S an A g lay LY 5y sl S Yy
(3]s Strazzulla) saase ddse Jsae 5 Guin 5 jee Al Gl ¢ geall e 55aY) 2l i
(2018

el Al el Lal layawiy Alal) Cua 8 s adiall albs chlidig y ga3a
Lysa 3aaS (Al dgslall ALSjall 7)) e 45t LA Haats Al o)y Galiadll (ayal)
e Ba2mie K aaled Al Saliaall alual) z LY Pl LA L las ) 45Ul WD)
oS als Aagie 2ivee Laliel cpDlad) 05< cSlly aliil) jslall Lgie jal) cDlyiay
elaa¥) ol 81 ol el COan (ala aliad) aluaS saae 3 aatis (Ylaal
A lall Gl Suall gay ¢ LI Y AL =Yl (2020 (5 —aT5 Zeberkiewicz)

S el IFN=y cilsine g lin) o) 3 cdadeil) elay onail) 3 Laga 150 Cytokinesiylgily)



dadial) 1 oY) Juadl)

Gregoriou) el i1 JICaT g sylaiall de samey A )lie ALelil) ol ISN el nje
Al Al 10T CDg " T cell LA dae g lay) ) Zaal) caluhpall i (2010605 AT
e i laysns MHC-T Js¥) Cancall (e Sl oaall 381530 dhaa (3815 ) Zlell) aia e
G sSae iy AIL-17 5IFN-y e wlud JS& s ) T lymphocytes dgtill L)
S sl sk ae IL=10 5 14 a3 dglal) l€al) Z il 5 @l s cdslal)
2012 «y5aTy Alli) 45l L all cillaind 8 hSall 1)y 28 Lea o Jalil) i) ¢ )

(2015 <55 ATs Guo

Th17 5Th2 s Thl a8 WAL gileal) adanil) & Jlay a8 L0301 o) oy
IL- 5IL-17 s TNF 5IL-1251L-2 g JS dpslall i€ bl 585 ¢ i) el e Jays
i) elay cplaad) doas 8114 5 IL-13 Griwesaly) N dlayl, 17 E
5IL=31 5IL=23 SIL-17F 5IL=17A (s5iun adip Sy (- 2021.Waskiel-Burnat )
LY sy Jagipe ok JaleS QLESY) aays Ll 6y uload) mpall Jase 8 1L-33
e)ay Cmbiaall Bl sylally aBle a IL=160a) DY) aaxs &1 (- 2020¢5,415 Bain)
O IS5 LBl diinal LS ge IL=31 5 1L=36 axy (20145415 Lew)a il
el Jamn 8 Leelin) s IL—1 Alle ) Lgapen a3y gl saliae IL-38 5 IL-37
Osxals Boutet ) 4l o lal adle ongSy pand Gl 4 oashl 858 Al ol uliad)

(2019 «
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Ciiagiad 3 ¢yl Auabyyg Jlall adly e Casdll Zlal) Auhall e hal b ddadlas sl

t ok L Agllal) Ayl
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sl (el JalsaS laalaie |y dudeil) ¢l Gulad)

Al )y Culiadl piagad) a0 diae 8 IL=37 5 IL=16 dulal) GlSiall Clsive aui =3
Jlexiuly IL-37 5 IL-16 <l ) idU Polymorephism 45l JISay) axi e gyaill —4
sy Polymerase chain reaction Sequence-specific primer (PCR-SSP)i.

bl a1y e Legile

SIL=16 3 5ayiall 55l ll JICEY) st Aih gl 5yl dayys ABle 35ag (e 5yail =5

- ksl de e Llies el ol Gubad) mpal) deas & LS5 (g5t aa IL-37



Summary

Alopecia areata is one of the autoimmune disorders that causes hair loss in
the form of patches in all parts of the body and is concentrated in the areas of the
scalp, eyebrows, beard and eyelashes. There are many factors, including the genetic
factor, family history, infection with other immune diseases, viral and bacterial
causes, in addition to psychological stress and environmental factors. It was treated
with natural and pharmaceutical methods. Recently, (topical) immunosuppressants
have been adopted as a therapeutic method, and in view of the role of genetic
factors in the incidence of alopecia areata, the current study suggested to
investigate some immunological changes associated with alopecia areata and to
know the extent of the genetic association of single nucleotide polymorphisms
(SNPs) for some genes and their relationship with alopecia areata.

The current study was conducted on patients with alopecia areata who were
attending Baquba General Hospital, Mugdadiya General Hospital, Baladruz
General Hospital, and Mansouriya Hospital in Diyala Governorate from December
2021 to June 2022.The number of patients with alopecia areata was (51) in
different ages, in addition to them (50) person as a control group (uninfected). The
proportion of infected males with alopecia was higher (62.7%) than in females,
(37.3%), the age group (31-40) years was more group that being infected with
rate (33.33%) while the age group (51- 60) years was the less categories being
infected in percentage (1.96%) at mean was (27.90 £ 1.66) ). The infected
percentage with alopecia areata among employees increased (68.6%) compared to
non-employees (31.4%), with a significant difference at the level of probability
(P<0.05).The presence of hair loss areas distributed over body of the patient or the
entire body, as it constituted the high percentage infection rate in the scalp was high
( 74.5%) than from the head and beard areas (7.8%), while the incidence of chin
and beard was (3.9%). According to its clinical forms, alopecia areata, which
constituted (92.16%) in a significant difference at the level of at a probability less
than (0.05). Individuals with single spots without hair (one spot and only two) were
significantly higher (60.78%) than multiple spots (three and more) ( 35.29%) at
( 3.84 £ 0.68) compared to control group . The mean duration of onset of infection
in weeks at (78.98 + 38.46), in statistically significant difference at the level less
than 0.05. The patient's family history is a major factor in the incidence of alopecia
areata, as the number of patients with alopecia areata who had a family history of
infection increased at (98.00%) among other chronic diseases, this increase formed
a significant difference at (P<0.05).

The results of the immunological study showed after some immunological
changes were investigated, there was a highly significant, statistically significant
increase at the level the values of some immunological factors that were associated
with the infection by measuring the levels of 1gG , IgM , Complement proteins



(C3and C4) and IL-16 and IL-37. The level 1gG was elevated in serum of alopecia
areata patients and arched to (2439.75+ 69.58) mg/dl compared to control
group(389.09 £ 17.85) mg/dl. As well as the case of IgM which their concentration
in serum of alopecia areata patients was reached to (509.26+9.85) mg/dl while,the
mean IgM in control group was(73.48 = 2.69) mg/dl. An increase in the level of
complement protein C3 and C4 were observed in the group of alopecia patients
(221.96 = 5.07 )mg/dl and (87.12 £ 1.85) mg/dl, respectively, but in control group
the concentrations were (31.89 + 1.89) mg/dl and (17.75 + 1.15) mg/dl,
respectively. As well as the concentration of IL-16 and IL-37were high alopecia
areata patients group that were reached (214.56 + 22.48) pg/ml and (184.18 +
69.45) pg/ml, respectively compared to its concentration in the control group
(167.07 = 23.59) pg/ml and (153.28 + 48.17) pg/ml, respectively. This increase
formed a non-significant difference at aprpbability(P > 0.05),

The present study recorded a strong direct and statistically significant
relationship at a significant level of (0.01) between the immunological variables
IgG, IgM, C3, and C4 with a Pearson correlation coefficient of (0.910, 0.951 and
0.893, respectively), with a significance value of (0.000). The Pearson coefficient
between IgM and protein complements C3 and C4, with a cumulative rate of 0.935
and 0.934, respectively, with a significance value of (0.000), and the correlation
coefficient determined for C3 with C4 only with a value of (0.909) is smaller than
(0.01). It has a very strong correlation, (r>0.80). While there is no relationship
between variables C3, IL-16 and IL-37 with other variables within the studied
groups and it is statistically significant (Sig.(2-tailed)>0.01).

As for the results of the molecular study, the analysis of the genetic sequence
of SNPs IL-16 and SNPsIL-37 was found the presence of two genetic variants of
the IL-16 SNPs were G>T rs11325 and T>C rs1131445 in the group of alopecia
areata patients and control group, as two G and T alleles were recorded for the
SNPs rs11325 IL-16 corresponding to three genotypes (GG, GT and TT), as the
dominant genotype, GG and allele G had the highest percentage among affected
patients (64.6%, OR:1.4; 81.0% OR:1.31, respectively), Therefore, the dominant
type, GG, and its allele G was considered an etiological agent for the occurrence
and progression of alopecia areata. While hybrid genotype GT, the recessive
genotype TT and the allele T was decreased with a frequency of (33.3%, 2.1% and
19.0% with OR:0.69, 0.89, and 0.76, respectively),therefore GTand TT and T were
considered as a preventive agent for infection . While rs1131445 IL-16 SNPs had
two alleles, T and C, corresponding to three genotypes (TT, TC, and CC), the
dominant genotype TT and allele T recorded a significant decrease in frequency in
the infected group was (37.5%) while, the control group was ( 60.0% ) , with
OR:0.83 and 0. 86, respectively), therefore TT and T were considered a preventive
agent for alopecia areata. While a significant increase observed of the hetero
genotype TC, and the recessive genotype CC and allele C for patients with alopecia



areata (45.8%, 16.7%,40.0%, with OR: 1.07%, 1.23 and 1.16, respectively) also,TC
, CC and C were considerd an etiological agent for alopecia areata. Through
statistical analysis, this increase did not constitute a significant difference at
p>0.05.

In addition, the results of the present study indicated by conducting a genetic
sequence analysis of the IL-37 gene that there are also three important genetic
variants of IL-37 gene known as (T>Crs3811045, G>Trs3811046 and
A>Grs3811047), IL-37SNP T>Crs3811045 was recorded two alleles T and C
compatible with three genotypes (TT, TC and CC), and the frequency of the
dominant TT allele and its T allele in the group of affected patients was non-
significantly decreased by (6.25% and 34.0%; OR:0.29, 0.56, respectively), which
it’s considered as a preventive factor for alopecia areata. While the hetero
genotypes TC and recessive genotypes CC and C allele considered an etiological
factor with OR:1.02, 1.75 and 1.78, respectively). Whereas, the dominant genotype
GG, allele G, and the hetero genotype GT of IL-37SNPG>Trs3811046 recorded a
significant decrease (8.33%, 52.08%, and 34.0%, respectively), and each of them
was considered a protective factor for the disease OR:0.34, 0.95 and 0.57,
respectively). As well as the recessive genotype TT and T allele were considered as
an etiological factor with a frequency (39.58% and 66.0%; OR:1.91 and 1.74,
respectively). This increase did not constitute a significant difference at the
probability level P>0.05. The dominant genotype AA and A allele of [L-37SNPs
gene A>Grs3811047 showed a significant decrease in patients with alopecia areata
with a frequency (12.50% and 41.0% ;OR:0.47 and 0.75, respectively), and that
were considered a protective factor for the disease. While the hetero genotype AG,
the recessive GG and allele G, recorded a significant increase in affected patients
compared to the healthy group (56.25%, 31.25%, and 59.0%; OR:1.35, 1.17, and
1.33, respectively). More over, the AG and GG genotypes and G allele considered
etiological factors and risk factors for alopecia areata. Through statistical analysis,
a non-significant correlation between the genotypes of each of the IL-16 gene and
the IL-37 gene for different genetic variants, despite the significant increase in the
level of their concentrations in the serum Patients with alopecia areata compared to
control group.which are involved in the genetic predisposition and susceptibility to
alopecia areata, because they are all considered among the genetic factors causing
the disease and the risk of developing alopecia areata . Because heterogeneity
occurs in the nitrogenous bases, which results in point mutations of the type of
substitution within the sequence of nucleotides and thus leads to a change in the
code of the type of amino acid. This is the first study of its kind in Irag.



