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ppiall Clisall (e 2y Ja8 ) 3gm anlall (e SV B Alud 2 . Lased) (40 Lo sad
.(Vichinsky ef al., 2019)  Judlud

P A A )k de)) ) pdy U e B el Capiall
A e el mllaiadl 138 2w :(Silent B thalassemia)  dulall L1
Musallam ef al., ) heterozygote — dsjll sulaie dlls & 2 Al dedl) LSl

(2013




0 Aayll Bplaie Gy Ll :(B-thalassemia trait or minor) skl B Luwadi-2
.(Rasko ef al, 2019) Lawdli B tun (e 82alg dd B Lallh (e

Gy Lawdls =y b :( B-thalassemia intermedia)  daugiall f Lwadi-3
Ge Yaiel S A sdag a Ji ) gsaling Yy bawgie ) Cauia s ik Adawgidl
el Zlisag uglCll dladis ) aleaslh Jas i GulS B il &y GV (S]] LuaanUl)
Musallam ef al, ) p<) Lawdill galall ball ) doyyall 50380 e dad)d
(2013 ; Luo et al, 2019

Y JKED el (e g9l 138 Jia i( B-thalassemia major)  (5)Sl B L4
OuslS BAlade o AleY) cuad GuglS BBl S 4 Gaady B Laddl (e 84

.(Thein, 2013)

BB at 11p15.5
Hss4321 ¢ GyAy yn 8 B

s H—HHH

Lo ? HBAat 16pt
HS-40 2 Uyo yo d2ul

<][]U[lﬂu]_l_ll HIHHIH

i 14 gene

Lahiry ) cmgle Gy W) cliall clegana JS89 agmgag sl adsa (1-2) JSi)

(2008

: Human hemoglobin's (5&.) aall Glad 3-2




Oe Alide #lo3l e Bl e GsS ¢ JSAN el JSe 53 (ol Gaisle sangl)

laie cpsle Aladu IS5 (RBCS) ehyanll ol DA il slonal) cpslall iy Jou Judlas
dibde QIS8 aiaay gy dudlate gt Gl n oo Hlie Clinsle gl L(5-1) el egin
Omsle sangll Lo &1 5Ns) a5 . (Bienz ef @l,2019) dyidl sball &gkl dalyall Pla
HBA2 (a2) HbA (a2, B2) Wl (uslesadd) N (a2Y2  HDF ) isal
—2) JSa) 8 minge o LS el 6 aa ging G sV iy b il e Cuaass 82
WS« HBA2 (10 /2 Jlgag « HDA (10 797 (e sSall cpallll 3 Gsle sangl) agng (2

.(Scott, 2019) cusllll a3 & HDF (a (72) 8y LS 2258

Cell type ® Megaloblast @Macrocyte @ Normocyte

Site of Yolk

erythfo- sac Liver Spleen Bone marrow
poiesis :

(0

Proportion
of total
2

globin
synthesis (%)

) o T —
0 6 12 18 24 30 36 0 6 12 18 24 30 36 42 48
Prenatal age (weeks) Birth Postnatal age (weeks)

(Scott, 2019) Slai¥! sl Aluades Uil (b dysalill cpial) (2-2) JS&

Inherited hemoglobin ) g gall (pslesagd) clbhal 4-2

:(disorders

Ouslesaell CWe)  auly g pdlly dgpeall  uslesed)  Clbhhul

Ol e daell (8 dalell daall cOSa 58Sl e 8aals 223 ¢ hemoglobinopathies




Onsle sagl) 8 oSam Al cilial) & el cuias (Sa L (Chambers et all, 2020)

i EDIG ‘éa Lgﬁ,d\

.globin Ll e ST gl aaly 1) Jane 6 Cue (o i gas 0 4l -1

oanhll pe Al Gugle gagll Glina ) dde xin 2 el

Ahel clbhall e G gl s tHPFH (uall cpglesaed bl ol
ol sl 8 HBF - Bilaall e Jaball gl gangl) 7 1) Jaad jaieny Cum (ansle sagll
9 giad) Guslesagll (e /100 G5 Leadie i daaly Sla BT aagi Y elld aag
s Loe gl claginl) Capd Gon By LDl Lgald aas ZaaSl) Cilagill iyt HDF
Eod dpeadall je Clinglesangl) ST L Scott, 2019)Lsill cusle sangll < piia
(HBC)C (uslesagll (HDS)S  (husle sangl) b il el oy (g dadl SV
Sl daiyall gl chsiall 03gn (g fliall ayall Lelily (HDE) E - Gustasarglls
Alall oda (535 38y Laadhl LoDl Alay Zgadll dedsll ol i cVla B~ Ll
gl Jedll Guslesagl) 0s<is ( Chambers ef al,2020) pasiss  ages )
ObA Bl (I ok A anaSY) el G panall lad (HDAZ) 5o aalidll
05 4d Sasy Algill 8y s el I alall g lA5 sy Laag erythropoietin (sq e
Auia Jn Y F o5 A2 Guglesan ) 80l ae da Jladal) adii ge il ol

. (Andhale ef al., 2019) sy W) Judlu

:(Epidemiology)  4slgll 5-2
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Cmlbas Lt Ol JeL10000 Jlssy el dals ggale 350 ylale 22

( Al=Zwaini, 2018) allall 3 Lawdully

- el LDl e Ogilas Alisns el deal e 0uSsaY) 00 %6-3 Jss
Gl o) (S Y iy sane ddje @bl e palad) (4 Ly Laddlll e dall 5
2iglly Jawsg¥) 3ydll ddhie & (9AY) Bl 3hlidl L Lagidl Ganl) adl (a4l
Dl Jaa o ang @ball 4 .(De Sanctis et al., 2017)bul G)é ging Sl
(A= %3.24 ) Jaeas % 1.7 563 Jae 1S5 %4.74 6l DU 3 Laredil) (2 ya
dael 1ls 2016 Luud L)l dauall 5yl Lilas) jA) 4y .Hafidh and Younis 2019)
G Aaal) 3liel ddlas) Al cul Jbs dbilae e pageadl) g (115871) Ll
i) sl e paiall dadladll 8 S DG s o) Gus 2019 did Alilad)
Lasndlil) (age 3 Cpbeaad) 230 IS LDl and \ ol Gialial S50 oS Cun B Ll
& Cmbad) s cylily ¢ (2410) &l SV e (2633) &l LeSY e (5043) &4 B
& Cuelily ¢ (200) LYY axey (183) LSl s GIS Gua (383) al Jsull adiu
SUY) ey (211) &l oS (e (413) &l B Ll 8 cpuliaall 230 oIS alal) o
-(202) &4
: Symptoms of thalassemia Ll (ay alel 6-2

JULY) e LES sball o (Ao¥) nadl 8 wad a3 i e (S LasDlEl

Aaliiiay Ay Bgear o2 il Aals agd 05S Lo WG G Lol cbiadl cyiabially

BSaall dlgalal) dlsye (b mpall Cigax zOle 058 e 55 g gl Y see (e Dliel
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(08 AL bl

- 0)ell pally Augllly Chaa g pojs a2 =3

c ol Tl U il geca -5

Jablly 280 8 aai =6

sl s B Al pabeVls aldlall (e degiie degana (A el (gl B
dj.d\ ¢ JJU\ u.i:ul\ ¢ danlal) 5)&.\]\ ¢ &_uﬁm uab.c\zn sda Jadi Mg ¢ GAAJA\ sl z\e.cy
.(Viprakasit and Ekwattanakit, 2018) duaubhll je asgll alacy (Sl

:Signs of increased blood structure aal) cus i 5alj clade 7-2

ualaial BaLj(Hamoslooros, Aiisugaglicly) saall dgas Ll ai1-7-2

taaal)
pall o (ging 0)93 135 (eanhall Guslasagll o (ginT dalull elyead) ol il S
o bl LA ogis el ehand) sl WA Zl) 3 daaloall Jal (e cpmas1 Jal
O Gy ey ehiad) B ilgiall waall e S EaeS Galiaial Lawdlill aje vie elaaY)

san G Ll I e¥) ganr Jally Layss sale) (S Y aaall G 5aliell 2l oda




Viprakasit and Ekwattanakit, ) &l Jia (2w sasgll ¢13) sleac¥) e 2ae & sl

(2018

) alial) Lalia 8aljg ( pea¥) el Jajd ) alial) glAS balid L)@ 2-7-2

: (aw\um ‘ @M\wmuaﬁhjﬁa
Wyall z ) Gk e daddad) ehpaadl aall WIS (el o prangail) Jglag allaall ¢ las
aveill 138 alall deaa leds G s deas el Lo W ehead) adll LS (e
e 18 Ly o2l ) g )y s ( pead) gl i ) el g o) b
Gaudio ef, 2019) ( aUaell Lialia — oUsell LulS5 (el daPlie ) diay diieia olsall

(al

S A sl cuSiig (Jlakl) b Aedie ) Jlakl bldi b 3-7-2

:‘._.,A.Bai\
Jakll b eSSE 2 @lld sas Lagy 120 3 Jlss Do) elyaall pall WA oo aly
Ladil) simpe de eheall pdll WA ol plad) e 5] (goladl gal) & siac s
oiahyly JULY) vie Jakll o Ciagy @Y jaall 8 Bale jpeal e e dsiiall
el ot d3jlhe cheall ol WIS o 55 5T ase @S gt o) Lasdlill Guleadl)
L daPlig) ST deas € (i€ (S Jany 43s o Taher ef al, 2018) <l das
bl aall LA (e JS S Janae g byl ) s Jladall Jalis Jaji (g5 38 L ( Jladal)
JULY) Slay @iy deliall & Checa o dadilly esdall (e gyud UK Lgadl wilially
005 JS& geaedl e Jlad 2Ole o pplaladl e U Leadll Ggiladll G salalls

Mie iy ha egaly dugedl miliall N b gmliad) e Ol Gl il




o oSe @l any Jakall s gls elld ) dslayly 2l WA elSa saly ) dslaylg
eadl 2 Lo sale 4y (gAY clacV) o de V) e barcall i (AT clielias ) 05
.( Taher et al., 2018) 85w dlaja & 2all iz

-3

:(Diagnosis) LBl (adlds

280 adiy oyl el L Jedn A Al sl e adieg 1) paddiili-1
.(Mettananda, 2018) Jladalls)

Lol oy padds & Lkl Wl Hlod) CBC ay :(CBC) Jalsl) aal) slaas=2
DAY aae 5aliys (gsaally el (aBll) a3 4l le Ugae Lol (pe Ciany
axally Hb 585 aidily sheall adl LA 32 DA o Gy Liasdlil) Linpes ilanal
Viprakasit and shesll LAY a)5i(MCH)ausia g(MCV) - Jdgasll glLyall (abdiall

.( Ekwattanakit, 2018)

Ll Spiaa shen a3 G ae 2 LB Jedi adl Cliagad @ adll Galal Gadds-3
Ansari ef) dgeall Glasiall Ciillag 4 Qhlaaly oanla e JKA) deliiie e daall
.(al., 2019

die pahe¥) Clew e dew ga BB waall tduaal) & (Ferritin) cligica (uld-4
Qo 3 Ganyall Aidlyas Ganidn b el 3 ol paley VLA ol e by LoDl

(Cullis et al., 2018) Hla¥) s & woall Claell 535S Jumal) (4358 (g5na




( Treatment)  zall 9-2

s yeall Gl I aady aall 538 s il dyg puin dadiiiall Jail) cililee zaal) J& cilblas—1
.(Kadhim et al.,2017) 4atadll a2l J& Aokl pe el z )

aeles 2 Al el daleiall gl cilieloadd) ST a8 anae A dlee g3 -2
Kadhim ef)aall a1y allad Al 400 3ass Y Gl puny 3all 231 Jaall o SUsuily
(al,2017

shraall adll IS jaexi 8 lany LG ey Jakll muay Lvie :dlakl) Juativ) -3
aall &g pem Jlaall Jlaiind chdie maiy i fiSly dllad B aall Ji5 ciblee o
.(Kadhim ef al.,2017) aiuai (ahel o

o alial) g el de))) Do Cinmi Gum Alladll samgll Olall azaliad) gliS o)) -4
b Glieliae pe Loty daSl 8 e AIKEAD (U Gl aag LoDl iaye V) 2Dl
£ s Jasall usgll ~3lly (Biffi, 2018;Bandyopadhyay ef al, 2013) ¢,
slagly A b S 2 Olall 130 Al ol b ey mpall QYT 2laiy mlle allaal) g la
Zahra et al,2019) £l s L Gliclas dhin Ay cwbadl (aidl

.(Bandyopadhyay ef al., 2013«

Immune System Ul 2l 10-2

gyl Gty lisjally WIAN e (oS s Lot dabie 455 s delid) Jlea
ao Jaxd Al slacWlg daa¥ly WAL (e 4505 g4 XS, Immune Responsed.c Lial)
Gluwe ol JBg a3 b oo paley) Gluwe v aall e dlal sl lgian

Cig aenll (Y, Aillyed) WAy g il clyhadlly 5 LASAS dujall bl ial e




ef oLyl sl o b el lealls Awall Gl e aoall Al 25 g
Lc il LlaiVly dphill ewd o) Alabidl duelidl LlaiaN) ai(Abbas all,2019
Lsls daelie dilaicdy Lot dpelie dolaind ) s Wysa Allg 2SIl o ) LocaiSall

.( Morales-Yanez ef a/.,2019 ) el DAY Lglacgn |

: innate immune system 4 kil) delial) alii 1-10-2

Sl WA (e degiie dogena JB (e Ghahg (aped) aa JgY) g liall b Jia
dentitric 4,aall LAY ,neutrophiles =Y asll,epithelial cell LUl WAL Jods
Natural Killer asukll bl LA, macrophage dw.=lll, monocytes syagll ,cell
.(Morales-Yanez et al.,2019) cell
Aopledall Ashal) JLladl el LA oy Ailidl) Jalsald) dady e liall pUal)
DA Ao mh o Llatl) pias 5ylal) Agdall SlulS)) oSy @) Llad) 5y Al
@A) Jalaal) 3 3aa3 elasl) Sy il Slgall 3 Aulglal) laa¥) A o)) . dledal
. (Kesuma ef al., 2019) ixjpedl Glowall (4o Ly 5 dadall Gl 3yl N g5
Steadl (b sasasall daalell Cilanil) 5 sandl pasla Jio Lblasl) Salsall iss of
lagnll i<y (phospholipase,lysozyme) (i Ll salcaal) iy s sl
b Lege hoa i Al (B defeniss) Jia by Kaall saliaall ) cilyyladll salicadl)

-(Spampinat ef a/,2019 ) clcayd) Je Ll

aalsio Lasl a1l ol 3 DUl 5 ateal) 3580 e il jeall i€




LA e Olest aag - A)lally daall dall cl 8IS jexiy aling 3 Sl Phagocytes
candl GL SN auly 43y =all c¥axll neutrophils LLaY) adse dalall 8 s Al aaldll
Jil s<a ‘é.:d\ Monocyte Lgi PMNS ,Polymorphonuclear leuckocyte (g3l saasia
Neutrophils ci¥aall . (ggaall Llanuwy) 4ganll due W) )& daa¥) Jala Monocyte 5y
Ganlge vie 5 dael all (ae 4 588 A jead B LA 8 (6)AY) al (e
Cytokines cliSsulall 3yh e alball plas 8 caall 7Ll jaad 23y cilia el
adan A 625 e Colony—stimluating factors <l jeaivall juiat Jalge anls 4dg y2all
s S oalg Al (- Neutrophils 5 Monocyte ) Jie gailly ¥ aall aalgig ao iy

-(Spampinat ef al., 2019) <l Saall jadig Al Cua LlLaY)
Aquired Immune Response duuigall deliall alai 2-10-2

daresa Loy g el dmpat any all LS sla DLA LgliiS) 2y delia o
U s o A8 JS 0l Y, Aacadieg A8l Ayl Jealls Lus€al) delial) Jaaiiy duage
o danbll Acliall LIS . 2aly ayae ANtigen s dia Jaall aolain Ll
Byaa , al )8 ) 0jd (e Calian A00aal) dae Liall laiad) U (arae s ab) die dgaliig
. (Chevallereau et al., 2019) Lelia 5813zl e 8)mall o dowiSall deliall (5 A
Akl LAY, slaad) aall LS e Lals gl (b i) e lial Sles WA
Lo dall LA e Badicee doglialll LA (e 4 glsd) a5 Beell 4501 LAy Teell
O o Ahalal) Ao i) Blanal) 3 AL DAY ol L allaell g L Laiy aall 434l

.( Drummond and Lionakis, 2019) Ll Zaelidl LlanuY) 2 A0l LAl ¢llis

Human Leukocyte Antigen 4 dul) (and) clsll cladiva 11-2




: The HLA system HLA Al 1-11-2

sl el G Shae s dupall eliacl by b cuald) alad) 3 el

MHC o Glay MHC dauls JSEY1 saxie Ll o cilivia 5l aug (MHIC)
HLA ol oS5 Yl WIAY zshu e claival sda a3 5 aVHLA  oUsi (g)a)
alai A s HLA Glisal cull¥) agdsall joall o1 o3 Cilaaine anls 1a g yee

.( Busch et al.,2019). doe i) ks

Genomic organization of the HLA (agial) adanil) 2-11-2

system

Buadll ¢)A e 440 (MHC)  Major Histocompatibility Comple Lij)a

MHC auding (5958l (anall (3 832 gl 3600 (0 s Wl iy (P216) 6 agmigag Sl
HLA-A cilia Ao V) &) e (gias (3-2)d<al) b WS shalie &DE ) gyl
dalaia (35Sig (Ao A3l il ALEN Judld) jais ) 4wl HLA-C 5 HLA-B
Sl e B s A Qs o Lgia JS (giads daeydll Bhaliall (e dlades (e 40l 234
(DRBY | DRB1) cilisa 4wt ) Jeas Log 25y DRA (n e DR (pal) dlile o83
sailad 2aa3 g DRB cilin ddaclss sl Aabiaall B edlae Jany sy dlude culig
JEEY) 52323 DRB1 ol ddaudlsy (DR18 ) DRI ) HLA-DR ciacsice
J<& dhaiydl DRB1 eDW) aed HLA Ll s5ias 3 DRB1 el dauly kil

lialy Gus DQ 5 DP dlile (e (S élii DRB5 guasa 5 « DRB4 (DRB3 Lo s:aa
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il LIS Olalgey el agrcan Goa ) ey spdell cluall (e

.(Dendrou et al.,2018)

bp21.1-213

HLA region:

HEAB8RY Jrwaoa

HLA-DPB1 } o
HLA-DOA - HLA-DP
HLA'DO‘CHLI\VDOB HEA“DPAT

Dendrou ef .6 aspugag Sl Spadll ghill o (g :MHC (3-2)J<id

.(al,2018)

tHLA ciliga dadigg JISEY) saaiy J<a 3-11-2

HLA cilis dlacdsy 8yée glycosylated b Judle ce Jo¥) ciiall ciliia 5<0

Ousd &g (B2m) 4all #5la B2microgloulin WA e dada cilisially Jo¥) Caiall (he
e T ad e AL@l Al gginn (Robson ef @/,2018 ) 15 aswses Sl o lebua
s gl Jals Jlaag ¢ dilie dihiag « (@3 582 5 al) LAl ojla clae 230
V) oda daadg ¢ AuudY) Galaal) (e st Dldas Je @2 g al Ylse g
s 4 abb be B2m 5 PBS Yk (<4 (HLA 48 clial clasial)l jailad
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Busch ef  iad)) (aleal) 10 ) 8 (e glleall il o daws Jg¥) Caiall

.(a,2019)

s HLA-B 5 HLA-A ) HLA-I ¢lld i L ¢ (HLA) slandl adll i€ clisa
«C2 (TNF) HLA-IIl 5 (HLA-DR ; HLA-DQ 5 HLA-DP) HLA-Il 5 (HLA-C
clisgy 4 ¢ (HLA-E (HLA-F (HLA-G (i) s e HLAS ¢ (Bf (C4
hsa HLA clisia sl of Sas ((Agarwal ef al, 2017) dabsa)l awall DA e 2
Jigiy elall Slgall HLA-T cliia ean JAdl duw Jeg deliall Glga Ay 3 lge
Aali ey WAL Lol T dglaadl) LAY ) sl (aje @b oo duillayud) L3S
T dglaadl) WY ) scsiced) Jlay) 8 laga Hod Load HLA-IL Gilin el ¢ g3
Sar ¢ S HLA (e oy Lol 4laia) juad & Gy ¢ (Th) sac Ll
Sl DA e Hale s o Sdle IS8 deliad) s add AKDISH e HLA cilisial
oglaall) LAY ¢ (NK) bl 2B DAY Jie Lieliad) LAY (0 desiic degene o

. (Shahrabi ef al., 2019) a¥! daelial Wally ¢ acdllly ¢ Zsbl

: Human Leukocyte Antigen 4 ydull () il cladiun] 2-2

(HLA-G)

P e Hide dilide dgalitia JISET dasw 3 V3sase 058 o (Sa HLA-G i
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celld N Aalayl slaal) e Jlad) Juy N g2s e « (G7- 5 G6- 5 HLA-GS)
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S HLA-G1 L Ll dhaulss Saeall sl PIa (e 82V Jasiyel) HLA-GI (Sa

ladall Jaiyig B2-microglobulin 4 gy Ally ¢ Jehll dllS b dlalu ey G5-

sy of (Ko HLA-G (f ) Isealis HLA-G 5asiall cilaginl) & 8a3a 4ty 29 5picall

.( Mattuella ef a/.,2020) Is¥) dayall (o HLA cilisial ailie (S8 cilagyl)

LSl et I clivis ) ety ¢ daelie palliad 4l aga 525 HLA-G 555

HLA &) e la cliis e il Je H- 5 F- 3 HLA-E cula I ¢ HLA &5
salgiall clagad) Javsi o Waadl HLA-Ib ciliial (Kar ¢ (C= 5 B 5 HLA-A) "4udSY
O Ba3me dae b Clegene ) lganiiy Clisig pll Gans gsdae gold Abgn dlad DA (s
dpelall Cllaia) diat o lisall sdgl et )l dadagl) (8 ¢ iy aay CD8 + T DA

.(Lazaro-Sanchez et al.,2019) dxzajally dasslguadll o lall (10 S 4

Aopyad) Cagylalls abalily elall dasill 3 age 90 el 3 HLA-G s o)

po Wi IS age el cliae¥1 g5 A0 delial) @lld 8 Lo delily daleid) dabia
Acute ol eyl Gty (e dleadl Gly aall 43Sl daedall LAY &) 5 &y pul) i)
@ e i) 2 iy (HR) 0.45 [laall duws culSy Ciadaall oayad Qi) b graft
Aje 4l Wlly el Chacadll B Luwadlll mje 53l e sladl 5 Gl ae Lol
el mpan Cpbeaddl agal) gl cladl o) (adyll lalaall ganll JalaS Joxs HLA-G

.(Sizzano et al.,2012) b
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ciandl Nl Bt LoD (e gilag il gpal) b e Liadll (e Al 5lial
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Cudll ye adall gl 138 Z3al a8ly meig Jladll aagll g8 Jln Y transplantation
2 G Al WAL il jradl) (HLA) Lyadl Gl LSl clacsios oS5 «
@3l «( Morandi ef al.,2016) sualall cdgll ig gl jalas e HSCT 4 )lha 48 site
@ S 8L () daall an g daedall WAL #hall Cllaw (e Ay A0l g
il LY Gl ALl uladd) clas Sl5 (HLA Galia goiie o giall e Ll
£03 e &lhe LawdAll (he A Sladly slall 48 o sladl NV aea a3 (Seall G

Clnil i) Gaads (Sad) o deag cuilidly cpeyiall A oLl sl o) (358

La) Lasedlill &) dobee il 8 Slaina oo Ll o s 5 ¢ Labylals Lgie AlE,0 dunlid)

.(Nasa et al.,2016
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¢ JEall dae o) Cayral) Waacaiusg TCR G delinl) (2505 £oaal) 45l WA & L
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.( Horkova ef a/.,2020)4:e bl Llaindd ey T 2aal) Jaiss ) (APC) saicaal) anads

CD4 Wiy MHCI . 50240l CD8 + T WA ¢ 4l LAY (e baalad olegs Sllia

G e Blad) DAL el J@l) 8 CD8 + T 1A ¢l MHCH ; sael + T
Al elie WA e daall DA e Doelidd) @llain) ety CD4 + T WA o8
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5 gl Jelial iy Aleil ChLEY) eg TOR 5 dasyall Judlud) 8ud ) sy90

.(Demissie ef al., 2019) siwall 1560 WA dusles LCK

Cilang s luall 2301 LAY e Leliall DA mdac e dsngall (g€l (yig )
CD4 xcluw WA &S, cluster differentiation 4 _cx diedall LA, dalall LA
Al gl i Lo Wley (il deliall Slea e Gulad 12ja IS8 by a3 WIS 2 + T
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Ol g ddee U delial) add Qliel 8 ) Al e (i) e liad) Jeall ug b (gpae
Ciccarelli ) leaslss o) (Saall (30 OIS 3 SLLEN) (o dadg de sanal duiaje racar aneal)

(et al,2014

~CD8 5 CD8-qt dluls (3o CD8 1 legus Y1 il CD8 Judluall 73 callyy

(19V) elid) culgishall jiie po W el clgglall Alble b scae LadS ¢ B
¢ by Gl daulg claall daiddl LAl #)la Jladdl (i (immunoglobulin variable)
lag | MHC 23l s(5in e a3 eiall aa CD8—a0 (1o L) )8 19V ada e Jeliing
Aadi pe Adagineal) Aulally LA Aol A5l A0al A5l LAY C e e Jailay o )lil)
e WAL Aaladl 3500 LAY s codadl) il Jadin ol CES e Q) lgdany

.(Legat et al., 2013) CD8 + T LA CD8 alaudl (yiig il

(Cytokines) : 4gil) clbsall 14-2

Clisisn o Hle Ay S Lilu il e Cytokines Liglall cilSpnl) Cajes

2y (09l LS 20-5) om zalis Sl Ol asdie ndin Jedle @y Al




Gt el Qlal) g aany J8 e lall Gllannl) alhe se Gl dege Lilug
GlSall zwl a5 L(Janka, 2019) duca ) ) ge ail (K8 deleall e LA
Non  _a=sdl ey (Leukocytes) paadl WA e auly s i e dgldll
Gle duaan A (gyal N saals Lls oo cVLa) At o<l (leukocytes)

. (O'Shea et al., 2019) 555l dclidl WA jHlKally jlall

Interlukin—17 (IL-17A) alaxl) gl 1-14-2

6 o Interleukin — 17 (1L = 17 ) Lde aladl ocabany) cpd) bl (50
lgilins) fo)b Ao lalaie) 4y AEY) o3 paens IL =17 A, B, C, D, E, F a5 3
dpald b abAY) a3 anes @y L = 17A G he gl (glall Sall Ly o )
Bagaall Lglal) Sl £l o Jexy 2l 5 Lphadll delial) Gaca (gohati ) Llee
(Neutrophil)i<)aidl slaiall aall WDag Pro-inflammatory cytokines g™

.(Owen et al., 2013)

Gla S s Interleukin=17 (IL-17A) ,ie mludl alear i) o)

Liadd Laala 155 e dally (558w g oo 8lie sag Proinflammatory LU ¢aals
LS Aklass gl all Sl 13 iy (sl 5LS 20-15) oo Le ol Sy (g il
o daiyl) aiilagy Baelwd) T WLAN (e 823y de b dogana Wb Ciyasy (TH17)
Gy LS (gAY wlaDl Biald) Ll LSl zlly (CDA'T) cell W i cia
D e Jiay bl Wysa (Intlekofer ef a/,2019) aall sl LAY e e
Lt P e 055 ikl e layen ST (T-cytotoxic) dsewdl Aalall LAY 4dlad

(IL= Lead SliSy ¢ Proinflammatory cells (aY) algaPUd ) Wl 5,554l daudagllg




Glae 1 Aelie Alatial Glas Y &l S0 cldl Sleall 3 age s b 17A)

Alaly) Gabal skt 3 oage sn 4l Liady Lgla il doyladlly £,a<l) (i)
iayall Alel) (abel) g Jlo gine b Ll ey A8 dclial Gl
( Katara ef al, 2013; Shin ef al, 2020 )

CD4 + T (Th17) J daaiall IL=17 1 saelsall WDAY o Eaal) ciluhall ek
iy sl pdll E1L-17 Jeae ligivs dilatig GnlgilV) Sllaall 6 Laga [go canls
Clbigice Gl 25 aaall 8B Jeally Jladall Jlaticl Uy lgselal Guilly Gy Luasdlal
& el OS5 (ELISA) wx¥U Jadyell elidl Y] (asd dhauly IL-17 1 Jdeadl
D]l Gt Baxidl) aall i cillee @il Adaliall degenall A3lhe LoDl iy
il oVia b Sauadl danidl WA s e S cbdl 3¢ 06 e lial)
Al el 528 il dlia 1 LAdlaS S siad) Caupd il aladind (Sarg B Lapdlil
.(Baharlou et al., 2016) adall Jaxi

hormonal digasdd) clpigall 15-2

indicators

Thyroid hormones 4.3,al) saal) ciligaad 1-15-2
dgall DN (g llly (thyroXineT4) (S nlll Laa (igays da8)all saall
Baall (papp O AR gl AueSy Jads (5SS 5l masi ag (triiodothyronine T3)
& aw (triiodothyronine) T35 gl e cliia das) &= (thyroxine)T4 4.
(Janovsky ef auall & (T3 )i S 550 dage (T cos (B g Glisa

dy o Jhloal (S8 Lbe 058 3 (T4 )l Wls siieg Wlis 5€) (T3) 2ay @4,2019)




DEb A (T3) o cpn 8 Laalal) 5aad) b duled) Boual) 203 dala & 5S) il 90
Llall 8 age s 4l LeglS o ) 09 AT s pual) b ASulin ST ol
Josseel) Gl 3 thyrotropin) isis s cisap el Cin3 sl iy aslpaed
alas oo Anclaal) saall ) 5yalu 4asu g3l (TRH Thyrotropic releasing Hormone
Jiy & o Thyroid—stimulating hormone TSH) @Ual sy lae e liill gl ool
JSUiay Qlall jgemd ) mllaall 2 (65SH Luasudll (250 (53535 ¢ pall ($yae e (TSH)
Ji e aeld o (Kae Gl gag ¢ pall AL g S€) (il ansg ¢ 2l
2l oy aSlly QU Huewi ) (sag5 8 (STg (abe V) (ann e Blasad) (8 222340 a0l

(Ghimire ef a/,2019) 4dal saally claall

Follicle stimulating ¢islall (e Cluyall jiaall ¢igaxd) 2-15-2

: hormone and luteinizing hormone

Oe JS b alal) Llatll 8 Lala T50 caely (lUteinizing hormone LH) (y5e 50

SO Gub g ) b daaalill cBlaugall (e dald) gdy ((LH) ¢ @l S
ol Py (gl LH gli) Jile dsje) ask dg el LH) o0 oS il
)l dlls e Oy fungydl iy 6V i) aeall JSE ddsd) WA s
esadl) b jpeal) aual) didy e Bliall (gygpen ((LH) ol Julls g5l JlasY
(LH) cligion (oist Cise deall ign dla 35 Lgdll 5l (e culsY)
.(Al-Hamdany and Morshed, 2019) _jixa¥) avall (0 Y Jazsw (HCG) (50009

Ll e clupll Luil (g9 a8 Follicle stimulating hormone FSH( s n Ll
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anll e G sl s (8 5, I deasy FSH (gsive alajan anall el
ey 2 ol Gl Cpag 5Vl (g iyl U3 e dhaall Cligine (8 (LliadY)
i AN wall heat JSLie (e elacall il @bl s« FSH 1
O OSa Gasbanll 038 dadl) 3 waall ol o dabies dala¥) dalaill aally Luasedl
G35 3 saill (alias) (@AY lbhual) ey ¢ Clisasell Dy el 4 Gl s

(Tari ef al., 2018)&&l yad I &slll e Pl saill olais 5 2k

Biochemical indicators Lgagasl) clpdigall 16-2

Ferritin  aaall 1-16-2

Aoty ale e JSE G aaal) A e dew 3 2l G g s

Balie duadll (3 (il (g5ie baiing ()9 led 05 A halid) ) alisg el J<5
Giwa O 13 ehaall aall WA LY age ol sa ¢ auall 8 AA waall A
il Ao elaa¥) e maall Unjie Lialiaial (650 Uy Lasedl ey Gy adiiye (i il
& o) Ge dle Griwe dagy S aaall dlig ¢ Al ye cheall aall @lS
il e bardil) (e Gma A lld sl By ¢ waall Bl e Gl ol il
shasdl adll DA (e Gatdie 20 o (griman LS ¢ daall pall e Ol ()
ey Ol e o Grime S Gl (o e o oSe @l ) ALyl
il Ldla) Slagles (6 o Jsaaally Jughll s2d) o il sa) (550l

.(Kontoghiorghes et a/.,2020) =Mall daslia ol Laaudl)
z 3
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sl (N aall e ks Aol e Gang ) CLShe ) GuaslyS)

GBS OsSig 531 e sl e O s ElSY e il Sz jdag KU Ay

85 e delan Lo ¢ OBL)SI @lingd JS5 (8 Oilae e ¢ SOLaal) ) alirg 2S04

o o) (5ae Sl Creattinie Jugss 3 ddalad) fas laies ¢ Lgaillag o13Y cDliaell A8l
alyaly Landill (e (o Osilen A (dapall B (sgise i) ol g (SN 3k

.(Aydin et al.,2019) ¢!

— : Liver function parameters gl (ailag cilalea 17-2
Alanine Amino Transferase  jluauils e ¥l 1-17-2

: catalase

Aol Alie 2SN & 5SHD Balys CDlcaally il QU 6 Jganl Jelil)

ALT s Glutamate Pyruvate Transaminase (GPT) i ey (533 acall
I s o oSe 2SI WA bl e gs8 sls @olad) delill caay 3 oo e
55 W Al dadll e 58T ALT @ligind dhgald) clelin¥ly ALT Cligi Joine
(2 deria) (UEY) 2SN Dilialy ¢ caug il 28D Clgl) Jie 2l DA o aed) IS
Sgineag ASH Ll dsag Oy LerdBl (8 (Sgie e L9 ageddl o aalill aSl Cali
Il (ol Y (B LaPlias L)l miy Jiese IS8 DU b iyl ALT

DAY 3l 3l GlayOI AST 5 ALT Luld (s Lasedlill (iage e Gsilas (53
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.(al.,2020)
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:aspartate amino (AST) Al 4awyl aljlwy 2-17-2

transporter

85 ¢« Oxaloacetate Transaminase awsl Skl Jud Jil Lad el

GpaPusually dusSoua) J<8 ¢ Gan UbSy Yl JISE (e guilite (S5 (8 25asa
CBliaally Sl Jie pnll 3 (9AY) AVl A3jlhe QR 8 585 el 3 AST g
e clia) Pla aalgl) o) A5 3 jela AST LynisSauall ¢ i)l SNy <l
LyaisSial) wii) paliss sy 2SI Al S Jie Aiahall 2SI aalyal (3 SIS, )
& Jolnall AST Ll alae of cpm 8 ¢ Sl 3 AST Llis (e 7 80 s
I AST LyaisSouall daws Gl Alld oy (ol casiY) wiiY) o Gide Culall aladl)
2 Clglly Al 5 e Al LAY Alls 0t 8 dranids Lasal Lgd JSI AST Lol
& iy 2 el e Gsiby ) sl 3 AST el asus L Wt L Jsasl)
G (sinn gl Bk G ) ISy ALT 5l Lgd 006$ L sale il Al ialyl

.( Bluthner ef al,2020) 3 (almly bl iaye
: Alkaline Phosphatase (ALP) (g5l jilawsall 3-17-2
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Glsice o Koy ¢ Aghieall sUE daadly oSl Calilly Lgheaall a1 Clglly

SV aaxl) gf U)ol 8 ) Laandlil (aye (ra (gilan () (el (B G bl

a5 O Haar digeal) 553l A Gl gagll U] wb Cus adize g bl agadl GsSen
Lala A3l Jial dodee (e )28 bilirubin g plill J) lbigat Sug elyaaldl anll 4als

.(and Minter, 2020)
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:(Instruments) daaiiuall §ga¥) 1-3
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LAl a8 Gl
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daadl) 4,40 Laal) sigay!
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Hettich L ELISA readerss)all jlga
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Apal Cobase 411 analyzers jla

Roche i Cobase Integra 400 Plus jla




Bio Kit
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:(Equipment) dasiiuall cigiy) 2-3
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WAPEWN
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Medicd lect

<) o3 Tourniget
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syringes 5 ml 4.k diisa

Termaks
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2 3sal) s iy
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Ethylene sole o (ggiad (o3 ) Laiws. ( 42808)50 3000) Jarass 3l (5) 5adl
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IL- ,CD8 ,CD4, HLA-G ) LUl clpijall Sgima waai 1-5-3

Ll Qg B Cbeaal) (papal ad eaa B (17A

PRSI <_e-°‘ (IL—17A ,CD8 ,CD4, HLA-G ) Loclidl clydgall (gias 2aad
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e die 305 S (e die 30, Ll sy (e die 60 (Ladi (90) (test)
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A BN Ol el Caguy Bia IS (3 Gela) Bale Jslae Ciliasg sliadl) auall




SN Gald b . eaY) I G e Ol Jeating sia JS I cagll Jolaa dilia)

. yagils (450) eSS Jsha (OD) 4 padl
: Kit Components 5 cligisa 1Ll

. Micro Elisa Plate |l (s)la daldll ds il
. Concentrated Biotinylated Detection Ab 3<)all slcadl) avall (24K
. Concentrated HRP Conjugate <)l ()8 Jelaa
. Standard diluent  TMP  _Lall Jslae Caide
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et} i (25°C) b dayn 3 il gaes adag s .1
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) Js¥! bl Jslaall e (120p]) z3e &5 (100PG/HI) oubid Jolaa juanily =
bl Jslaal Ciita ¢ye (12011) g (200pg)/ul
) Is¥) (oubidl) doladl G (120M) 3e 3 (SOPG/MI) (ould dslan spaails ¢
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- e 30 pcaig Slasad) e ganal
i) s dupall asalae 36 :2-1-4
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(174) & dsas




andl il At} gsalaa aaisi (1-4) ad) Jga

Age groups(years)

Patients

Control

%

%

(1-9)

30 %

33.3%

(10-18)

40 %

33.3%

(19-27)

30 %

33.3%

TOTAL

100.0 %

100.0 %0

Immunological Study 4d.clial) du)al 2—4

HLA-G (g5iwa u.ulgé 1-2-4

syl b Lwil HLA-G (g5iae 1-1-2-4

Uy Glmall Galiil leall Bgiall g Ui ol Ll 55 Cjglaly Bylasadl de gans

NG\MI sleall Javgiall I3 8ylasial) de gana g &3jliag 91.607 NG\MI (IS LoD

(4

carall daladd dandlly dahal) e gana (o HLA-G 35 (Sginna (2-4) Jsan

Factors

Patients

Control

Mean

Std. Error

Mean

Std. Error

P Value




91.607 4777 ‘ 87.278 ‘ 7.784 0.6205

(P< 0.05) 4dlaia) (Sgima dicg dugina (398 a9 pie
i cuwg o(Craenmehr ef al,2019) 4 ols b e ) Al R5 i

D25 ¢(Syina (B Jgag ple e elawall Ablke (oapall (goise B lelin) lia o) Al
s gl 2 G e at)l ey e lidl Blaiul) Ciedal da daaly AN
Sl Jie ol Aasyall clieliad) o V) ¢ LoDl oimpe sl olis (& S (puead
Vip Bla peally Gl g jer pdim Qlall (aliels Al Cailis ¢ (GRY1 (goaad) i A
Cond) mamny AS oadil) ZMa Lgd ji5u Y A Y e B LandlEl sl
Ao 53 Aoy goiie @) Oalinadly ashaall #oall aay 38 ¢ Slaticss Alia (63 e il e
o O A uidl 23l Uliage abies 2o aly el Gand ~lall amgll zgll 2
(Dahl et al.,2014) « agilaly b sellac] Jinieudl
.(Chen et al.,2019)
Onbaall il Guinl) 20 HLA-G (g5t ajsi 2-1-2-4

101.187 ng\ml ,,Sall (giae o)) 3ng boaall Lusilly Seind) o HLA-G 4ilia xic
0.05) Giiesenall (o dusina (358 3535 g 82.027 NG\MI GV 3 olsiss (sa e

(3=4) dsall g (P<

Male Female

Factors
Mean Std. Error | Mean | Std. Error




HLA-G 101.187 7.348 82.027 5.706 ‘ *0.0439 ‘

Ombaall Luilly (uin) ge HLA-G g5ie ABe a5 (3-4) Jgand)
(P< 0.05) ddlais) (Ggima dicg Axginall (30 g *

@ cuwe (Schwich ef al, 2019) 4 els L ae LI duhall il cbds)
BLaY) 52 oY S Al GY) e HLAG (g5 b Laliasl lla o) dull
0.05) ssie dic (Goina B 29ag19 HLA-G uat daits agaal diaddie il cililgalNlg
BMT alaall i del)y da popdial) e sl Gy ol Qi Jana of (I 2gm Aly, (P<
Oe Ol ) ciapall (A (£13-12) Lo AL Lady eV Oy gdipe div grie O
(Castelli ef a.,2010) LawDl
»d) aa Gubadl HLA-G cligive 3-1-2-4

Lpand) A8l d3)ie 106.242 NG\MI 525 (s5iea o) A0 27-19 dojeall 43l s

3939 xe Nl Je 78.573 ng\ml ,85.126 ng\ml (sgie Jil L3 18-10 , 43 9-1
(4-4) Jsll mage - (P< 0.05) laa) (g5ine e (gyina (33

Cmbaall ity janll a0 HLA-G  (S5icua gjgi (4-4) Jssal

Age: 1-9 Age:10-18 Age: 19-27 J
Factors P Valu
Mean ] Std. Errory Mean | Std. Errory Mean ] Std. Errorn

85.126] 8.912 78.573 6.731 |106.24] 7.811 |*0.0352

(P< 0.05) dllaia) (foima dieg dugina B8 1™




B cuy o Gragert ef al,2014) 4 els b ae LIS Auhall 80 i

G sm ¢ LDl mge ool JoV) A8l (aliai) angg Lgiee B dla o Lyl
om sigiall sleacyl o) WA ddla) e HLA dilae  aie Zoelidl Llaiwl) Caica
¢ papddl e el pilasd Ll Calid) aakall a0a3 Jlas) e LS e il
O ) ) s Galial) ekl yaat Jlia) e ady Ganall B85l degenal g
A55Sall dae2all WIAY &) e Dytation o dainall (e ol Gy Lasedlill aayall ares
cllaa) ¥ ¢ dlb grtie e ilaie HLA (o ank o 05 @l aay giall (e aall
.(Pidala efsball a8 Je sladl oty 5 ¢ il A dadb saaly Lighe dany 25 dahaal)
al., 2013)
.CD8 & CD4 «clgiws 2-2-4
toapall Al 4l CD8 & CD4 (551w s 1-2-2-4

sar Onbad) (alai CD8 (srie 8 Jasale glinl agng gl ekl
G 2539 e 136.083 NG\MI cialig Bylascdl de senes 43)ae 154.598 NG\MI Luasdlil
il cyyell S ¢ (P< 0.05) dllaia) (goise ie duhall e gene o diginall e
216.991 NG\MI Lapudlil) (myes Cpbadl) (ol CD4 (5iune b Jasale ¢ 1) 352
Siesane (m dagies B9 8 a9 a2 2e 199.192 NO\MI Cialig Hlasall degana &)l
(5-4) Jsaall miagy . (P< 0.05) ddlaial (ggie vic duall

dauall Alall 4ol CD8 & CD4 (s5inia pujsi (5-4) Jsad

Patients I Control

I P Value
Mean I Std. ErrorI Mean | Std. Errorl

Factors




154.598 4.340 136.083 4.564 **0.0091

216.991 11.793 199.192 8.762 0.3208

(P< 0.01) ddlis) (§5iun sicg dyginal) o (58 dags**
2w cpghl ¢ (Allali ef al 2019) 4 els b ae Ldlad) Auhall il b
2539 g elanal¥l A3lke Lasedll) & Gubeadll oyl 585 8 leliy) clllia o) dul
WA bl 8 gl LG Bl Ge Aggus 0585 el i ¢ Lsinal) e 34
Juaiinly aall lad Hhgily daeliall Llaiul) Chada Ao Lewadlll (ajly dadaiall
G el DAY dlalugy 058 deliadl Cavca oli @lld e Dlad daadagl) 1A Jladal
DAY (e il clesendl ) el gy Jakll 3 ise G Osilar Gl oyl
Al o BN adus ddle ) Luaul 068 auh Jiada agadl ) impal) (S dglial
Alay SCA Zbaiall WIAY L) (e Osilay 0ull) iyl b Carmall (e g laall allas
& L5 Aad 53 ()5S a5 (CD8 «CD4 ) due i) 4300 LAY degane oy 3 Jlakal
alua¥) ) sl uSouad) Ll @lllia 55 (laswdlill (ompep ddaiall WA (g
.(Mohammed et a/.,2019) CD4\MA e TH2 dic 4l de ganall daiiall saliadl)
Cmbaall dacilly (uial) 20 CD8 & CD4 (s5iua s 2-2-2-4
ng\ml <Al & «ulS CD8 & CD4  cbigiwe gl duhall mils el

ng\ml ,154.937 ng\ml &Ly) < il Wiy 214.824 ng\ml  154.260,

o LS. (P< 0.05) Ciesenall (o Lisine (398 39 a2 ae il 1e219.157

Factors Female | P Value




Mean

Std. Error

Mean

Std. Error

CDS8

154.260

5.898

154.937

6.468

CD4

214.824

12.678

219.157

20.121

Onbaall duailly (uial) e CD8 & CD4  (S5iuus a5 (6-4) Jsaall

(P< 0.05) 4dlais) (fgima dicy dagina B2 3939 aie
i @ ekl ((El-Shanshory ef a/,2019) 4 els L e &) duhjall il sl
Jgag pde s CYYg 5 SA 3 5 (6 e B aliR) gl pli ) asm s pde (o Aadlal) Ayl
G 8 Gy las elall (il aiay aaall e G Jeal) O lldge g gine (358
Gsaally (aha) ilisweay Loanall LSy 5lall LAY sai Y ane 52bys delial) Citllag
83 (e Osibar () (el (B dl) (abel) Cluses dnbias gl 05S5 L Baley
Jaally Ligadll Lo g¥) (b dssi Ao Aaad) LAY adig Js ) wasll (5350 385 waal)
Qs ooliall Sleall oo dilide aledl & 4800 Loglalll LAY avisi (e i sl X))
CRaSE Chaany Lgiillagy 4801 WIAN sae e Jlang (CD8) sacluall LAY 55 558 (4
Laaldl DA adiy Lgaliig A5l DAY slacl aad 35 (CD4) 48k dglaadl) LAY
Ofsrslall 2l 518 e iy (aeDlly lasgl) Aaddsy) Baliaall aluat) dlalis gy A adll

.(Muslim et al.,2015) <l

sayall daladd jand) 2« CD8 & CD4 Sl glsa 3-2-2-4

sdsall Glsie o) cilae L 1810 dpeadl 458 ol duhall mils el
de (gyira 3B 35y e ae Jlgll e 150.972 ng\ml,151.289 ng\ml s

Slel Clau A 9-1 djead) (b Audpal) Zi gy . (P< 0.05) ddlas) g




, 4 18-10 jenl) i) Laing 236.725 ng\ml oS Gus CD4 e liall jidigall (55
GR a9 pe ga gl e 206.359 ng\ml,211.432 ng\ml s 4w 27-19

Ombaall Ll janl) 2o CD8 & CD4  (5iaua st (7-4) Jssal)

Age: 1-9 Age: 10-18 Agel9-27

Factors Std. Std. std. | P Valug

Mean Mean Mean
Error Error Error

CD8 ]1150.972] 8.987 | 162.638] 6.621 |151.289] 6.97/8 | 0.4868

CD4 1236.725] 32.992| 211.432] 12.080]206.359] 13.749] 0.5481

(P< 0.05) 4dlais) (fgima dicy dagina B2 1939 ate
e milt ekl | (Keshk ef a,2019) 4 ela Lo e ddladl daall il i)
O asm Al ¢ Dpeall SUA e (P< 0.05) didlaa) (ggiee dieg dugine (38 293
G5 By L bl cajal adgiadl jeall haugio o e B Sidl aall JB 230
ol il pa 2K e eliac¥l e 3l 8 4t Ljaddl Ps) I BB sl
lae elime ) & idag PDlidls ¢ (ggaadly ¢ liVlg ¢ (sausSh slgaly ¢ ) ,Siall sl
ey Lae e lial Hleadl o Gl dsaadl SII Jaadl 55 Slidslly acmpall 5005 ) (535
LA Lalis aae (e JageCD8 dpand) 45t LAY Lalis aae (pa ujng deald) Corca
Uyl duahl daludll ) J5aY) 08 el QL] Al (CD4) sacluall aglil
o 13 cililee QLN delially oSl slgay) o dahall cuyelaly ghady by Ledlil

. (Gharagozloo ef al.,2013) alss Pladly dawd) dla) Cans dddy

alan) ol IL-17A gl a8 3-2-4




roapall Ll il IL17A  (Goima g5 1-3-2-4

Gy Opbaad) Galad IL-17A Giiwe 8 Lisale £l8) 35y bl oyl
t= 43.164 ng\ml cislis sl 4 ganas 455l0 64.400 NG\MI s Cun LuaanD
magy (P< 0.01) ddlaal (ggime de Auhll Jiegens Gn dgiad) e G mg
(8-4) Jsxall

Joaal) Aall il IL-17A (S5t jsi (8-4) Jssal)

Patients Control
Factors P Value
Mean Std. Error Mean Std. Error

IL-17A 64.400 5.433 43.164 3.287 **0.0098

(P< 0.01) 4dlais) (Sgia dieg duginall o (35 1250 *
s Ay « ((Adegoke ef al,2017) 4 ela L ae Llladl duhyall 50 g
Oe sl ol pdayall sl aall 8 IL-17 Jeae lgies dida &5 ¢ Al
o Llsualls d3lae mpall 8 IL-17 (e ol g S clilall colals B L)

LA e bl Alaied) pahs dlasipe dulgal) Alla 1l Les ¢ doginall e G 35ag

Uaai el 2t WA o i lee ¢ Laadlill caje 8 IL=17 52l ety asbil

oo Adhiie Lalal ae GLLEDU sagal) clalled) Seay gauShl algaY) oy fiae Gialk
WAL (e el a5 LU 25all (Sl IL-17 2] gy oeliall jueilly S gill
L) (Ao der (Shasll Q) Gl il Gaan Al ae Bl dslialll WA Jie
el UK alalsy¥ by Leedlil) 8 Cpbaadd) ciapall 8 Ligale <8 IL-17 (g5ine
Llsiad e dslaadl) WIAY Jasds ¢ sliand) aall LI 23eg ¢ ol J& 530 Jaray 2aally

(Akcal ef al,2015) 3 waally aall Jat e Uiy Lol 3 o liall lgal)




ot cs Cubaall il IL-17A (Sgiua &8 2-3-2-4

Aol Ganlh daige IL-17A (g o) I Adlal)l dahll il ool

&= 62.247 ng\ml SLYL djlae 66.552 ng\mI_eSil 4 leli)l Glaw 8 aliaall

dsasll maags (P< 0.05) ddlaal (spue die (e genall G digine (B985 a2
(9-4)

Ombaall Lesills (uind) g IL-17A (Ssima 2555 (9-4) s

Male Female
Factors P Value
Mean Std. Error | Mean | Std. Error

IL-17A 66.552 6.477 62.247 8.824 0.6956

(P< 0.05) dllaia) (55iua 2ieg dgina (38 3529 a0
et al,2016 ¢ Garcia ef al,2020) axe AN duhall A )
oS 8 IL-17 585 (gsinne B lelin) dlia o) Al duhal) &5t caw ((Baharlou
dalgally aall BBl Jeally Jladall Jlabil 4aii ¢ (syiea G 259 pde ge QUYL 4l
g 83y (525 8 Gl B luawdall aped e liall Llaiay) o Al a8 dgaal)
e gana g ¢ Treg dibay 8 Th17 86 Cus ¢ iy Lasdll ocayall 3 IL-17 Jias
ol Sy ¢ dpcliall dagiill Jilie deliall caS] dacliall landU AN (e e
Oo hnall sl By Sl GSse il e IL-17 g Jmel) saL Ll
Ly elSal 0 @l Jaball Jlalind G50 by Lawdlll e Osiley (2 aiayall
laally elianll Al chaall aall oS Japis Ao 538 ¢ IL-17 zl) gy ¢ calgaly!
oaibad sy Leay lilgiDU saliadl) b€l ) 53k ) dslladl LAY, dgel)

el wban e pSgadl dens «(Vilas-Boas ef al,2016) o 2l Gl




ot S0 Bhso Caxdsy Al DAY ¢ aeSlly ¢ lamgl) o WIAD (o apand g o lial
gl Oy ¢ eliall deadll e Blially 4500 WANy ¢ Gulal) cilledl b oSa3)
L)) I sa5 38 Adaliall de sanally L lhe e Gy Liascdlill nje 3 IL=17 Cilsginse
slandl all LA dae 5 (ggaal) Cligs Eigang aall S 52e Jiney 2onll (S5ise b S ol
SN 835 o mand) 3 s aeSilly Y ol i s (055 38 g ilslaallly

.(Jeddoa et al., 2011) RSN Landlall 8 delial) cuSy

bl Lills janl) pa IL-17A  (S5ia 253 3-3-2-4

sdsall Gligies ol cilae Zas 18-10 djenl) &3l Gl dabyall il el

27 19, &3s 91 Lipead) il Laing 77.801 ng\ml Lisall Jawigiall IS Guall—17A

Ne (Syine B dgag p2e ae il e 52.958 ng\ml ,66.254 ng\ml s A
(10-4) Jsaal) sy -(P< 0.05) dullais) (sine

Ombaall Lol jaal) ga IL-17A  S5iaan i (10-4) Jgoal

Age: 1-9 Age: 10-18 Age: 19-27

Sl I St :I Std P Value
Mean . Mea| | . Mean .
EI‘I‘OI‘ Error Error

66.254 | 10.780 | 77.801 § 13.575 | 52.958 | 3.332 | 0.1634

(P< 0.05) 4dlaia) (Sgiua dicy dagina B2 1939 ate
2w celil o Allali ef al, 2019) 4 els Lo ae ddlal) duhall ol cagl
& @5 ) bl dais () ¢ dapendl QLA (s dugine B8 2529 pae O Adlad) Al
CD4 +) Gyl oo dah Gl IL=17 £ 83l g ¢ Ligadll due s Saesl (3 (pape Sl
Clesens & T WY Loy T dalpdl il aeY) gk oo Lad oSy (Th17

Jae ol &penl) i) g ST IS8 03 Al IL-17 2] o s o0 Aabiaall Asall LAY




g s CLLEDU ngall Al AN (e el IL-17 SVl cdganall LSl
B IL-17 iyl ofy sl s dphill U] s gliall b Gy Bed caaly 4l
Brgiae WA o plhad) aae il 4l sausd duclie @llay eie el a3
Joady ¢ QliSoladlly il Go waell Goha e o) S8 QlENT Hieg Baasia

.( Li-Thiao-Te ef a/,2018) <¥asll LA

Alall Lowilly pliand) ol WA | Ligadl) clpddall Lowd a3 (uld 3-4

-

: daaall
0.01) Zllaa) (sgime diey Liginall e G5 cllia o LAl Zahall il cuiy
Gesanall go Al Lasdlll (ulad) 3 WBC climad) ol WA Jae b (P<
Wl,20.69 ng\MI Ll gubad) a3 (A WBC Jare b gl caygla 3 ¢ ddasliall
S Gp dlia o) Glawg . 7.7110  ng\ml gl 3 daliall el 3 WBC Jaas
Culaall 3 NEU dlaall WIAD Jae 3 ((P< 0.01)  Zllasl (ggiss dieg dsinl
02 b NEU Jara (8 (alias) Aol i 3 Blasadl degenall e 45kl Ll
ng\ml &l 3 il die & NEU Jase Wl ,47.46  NGWMI Lasdills cpliadl
Al (gise dies Lginall e (5 lin o) (11-4) Jsaadl Lad oy .58.000
desenall po Aadl Lasdlills Culadl LYM dslaalll WIAN Jaes 3 ¢ (P< 0.01)
OS5, 40.962 NG\MI Lewdlill ubadll 3 (4 LYM Jans B gl gl 3 gylasd)
Lo @i dla o o colals . 29.976  ng\ml &l 3 dllall Al 3 LYM Jass
culad) & MON sassll AN Jaes b ¢ (P< 0.01) Zdlain) (ggise iy sinal

bad) 3 5 MON Jaee b g i) a3 slaa¥) de sanall go 23aally LoDl




Oy ¢« 5,613 ng\ml dlajlall duall & MON Jae (S5, 7.503  ng\ml LDl
. (11—4) Jsaad)
Al dacilly dahall ogana O sl adll WA Jaa Goia  (11-4) Joa

sl

Patients Control

Factors P Value
Mean Std. Error Mean Std. Error

WBC

G\LXA10 20.693 3.248 7.711 0225 | +**0.0060

NEU
47.460 1.616 58.00 1.410 **(0,0001
g\Lx~10

LYM

*%
AN 0.0001

MON

*%
G\LXA10 0.448 5.613 0.249 0.0052

(P< 0.01)4dlis) (goimn cady daginal) e @8 agagt*
ekl ¢ Thiengtavor ef a/,2019) 4 el L ae Adladl Al il i)
Jiray (WBC) elianll aall WA Jaza (e o dadipe Gligins clia ) Al mik
a3ylae Lasdlilly Caleadll 8 lgiad caly a3 Aol DAl WAl asslaalll LAY,
Jaly o€ A eliaul) sl WA £ la) Glaal 2a] 58 Ll (aje of LolaaY) e

Slead) bl Ly abiell g las dibal o 3 doglaalll dasly Jladally 2y alael) g las

asiy grh (S8 slmull al) IS 530 el (50n) o Lascdlil mge b e lial

Lgadll Tac V) gLl S Gabicngl) Lk (Mast cells )eloandl adll WA oany

ad) Lalas wia 3 olugl LD ass Liady awall (8 Lles Cian ) g5 A




S Bl eaally ((Piga ef al, 2005 ) Lawdlll aye (e sl cpdl palaadl
LSy Bajall e sl sangd) Alisls 820] [/ Geadiy ¢ daall S Jeall s il
Gt G2eSH AlgaY) iy Lae 500U aliadl) g Ball i jolams Alladll ye olpeal)
el dala dugel) palaa¥ly oally Lslall cilisig )l il 8 dphcadl s.SY) s
Gaapedt] Lampall Lingloniadll 3 Lgn g0 el 38 1 ehyanll pdl) IS clie 8 Bagasall
G GaaeSY) Pl Alls Gy Laaedll) Alls 8. ehasd) sl S e Qi Gk oo pl
o elly ) ALaYL . AY) Clegandl 43)lie e Jasale S8 G Gued)l) (sl
sliand) aall LA aae g Jaill Bae Jaray (piinpadll (Sgisag asdl 3 olsl baliy)) e gl

.(Keshk ef al.,2019) 4 slaadll LAl

Alad duadlls shpaall ol WA aaslad digadl) cpdiall aujsi 4-4

ol
0.01) Zllaia) (g5iusn dicg Wle Lgira G cllin o) adlal) duhall gl el
- Bl de genar A)lke Ll uliad) degene Jaa B palesil I cyldly ¢ (P<
¢ HCTu Soilasgll (HGB (uslesangll ¢ RBCehaadl aall LIAL Jaza & (aleds) cilaug
bugie gl Glawg ¢ MCH (aslagad O)g Jawgie ¢ MCVeheall aall LS aas
«7.760 ng\ml ,2.861 ng\ml Lewdilly ubadl 2 A& MCHC (uslagagll 555
3 dgall Je 37.534 ng\ml <26.671 ng\ml «68.243 ng\ml <20.208 ng\ml
ng\ml  dalaall duall & 43,80 MCHC, MCH, MCV, HCT, HGB,RBC Js s

ng\ml <29.963 ng\ml <89.916 ng\ml 45.256 ng\ml <14.780 ng\ml ¢(5.125

(12-4) Jsaall gy . sl e 33.230




Aladd Aty duapadl) o gana Cp shaad) adll LA Jana Sgina (12-4) Jo>

Gl

Patients Control

Factors
Mean Std. Error Mean Std. Error

RBC
g\Lx~10 2.861 0.145 5.125 0.103 #%0.0001

HGB g\dl 7.7600 0.279 14.780 0.349 **0.0001

HCT% 20.208 1.092 45.256 1.229 **0.0001

MCV fl 68.243 1.877 89.916 1.026 **0.0001

MCH pg 26.671 0.667 29.963 0.420 %%(.0013

MCHC g\dI 37.534 1.271 33.230 0.233 50 0196

(P< 0.01) dallaia) (Ggiua Nis g 3:1\9.\»4\ gJLG Ao g™ *
=l cuyelale ((Timilsena ef al.,2019) 4 el Lo ae ddladl dahall il cuis
9 glinls RBC g MCV 3 MCH 4 5:S5 (ggime (b Sl (aliadyl of ddlall duyal

Omsle sagl) S5 (gginn (Rlidd) o cpusle —B Alalu il & Glhhal) e dall)

s Les ¢ Guslall Gdas B bl dai 60 B Guet)l LewdlBl) iaye o
Cmsle Wl das 8 8alyg csle B omsle sangl) Aldes e ST ) aaly ] Janae mlissd
BRBC « (MCV  (s5iun & 2lia¥) of 5 (Rachmilewitz and Giardina , 2011)
pdl S 23eg aan jra G XSy ¢ Gusle gl 3855 JSa (8 @bl Cua 05S
Thein and Rees, (usle sagll (e (psle Judls —gl Y| [l s ¢ Aliall ¢l paal)
Lasdil) e Osilay ) pdapall 8 sl W Judld Jajidl) YY) maasls (2011)

Gl B ¢ (Leluall (aiig microcytic) duaul je eheall aall WA Zl) ) (05




S Sl e 5K daball 8 abaall g las b damid) daanlal)l e eheall Al WIS
jlae dlel Hlaal) il Galeds) 4 cad les ¢ ae S Ll daudg Jladall & s

-(Chaichompoo ef al.,2019) Aaudall Sl giaall

: Gasally Al Al Augadl) Cilasbiall Al gralae gujsi 5—4

Allas) (Siae dieg digieall e GH8 a5y cllia o) adlall dahall ~ilw cuiy

Llae ubadl degena (4 Digedll lapdiall Jane B gl claw Cus ((P< 0.01)

23 b 405.416 Nl PLT aysadl clasiall e Jana &y e glasad) e ganally

G adasliall de genall a2 (8 262.166 NG\MI PLT Jaee S Lein (uliadl) degane

acgenall 23 5 9.940 NG\MI IS (MPV fugedll cilaziall pas Jna ol dudall s

13-) Jsaall 5 sylancdl desanal 0 3 8.290 NG\MI Loty «Laasedil (impa b (slical
(4

Aladl Aty dapal) i ganna (pn dugadl) cilasbial) Jana Sgina (13-4) Jsaa

sl

Factors

Patients

Control

Mean

Std. Error

Mean

Std. Error

P Value

PLT
g\Lx~10

405.416

37.031

262.166

13.924

**0.0088

MPV%o

9.940

0.163

8.290

0.162

**0.0001

(P< 0.01) 4dlais) (S5ia dieg duginall o (35 2250 *
B e« (Timilsena ef al,2019) 4 cls L ae Zallall duyal) Ri s
& el Cediy) a8 Digadll Glapdall 2o Jaee (o dadipe Gligias gy dahall o2a

2o 35 ol @l ¢ e (grine (3 s ae slaal) ae ddlie Lardlll Guliadl)




glas & clbhal e aali Lads ehasdl adll DA (aliss) ) s digeall milacall
)zl & ehand) adl) WA ey (31 aall i he i sa DA adl) @ g alial
el 8 daal) By ) (a5 duseall cilasiiall oSI5 50l of 3 . (Casparyan ,2011)
Osilay Godll (payall (8 aaVeSl dgag daiil uape & Digenll milacall oS15 8 B3l
¢ bl dgedl) milaall fS)p Lasiy 8 ¢ Jladkall s ol Lals ¢ B Luendll)
Syilall ¢35 sl ehyaall adll S ayed e ¢ ayall paibad s sl ¢ pall U8 G elge
G ooiall e Digedl milball Ji S Leties ¢ Ade A dgas e (Ss sl ¢
Y pebn o tan Dubad 05 pll JULY) ) aasilly beadlill Gubiadl) (oajal
dayd amy Aeddiesal il Cilaliae i alse oany g dusedl peilecall Tads Luld callay

.(Zahedpanah et a/.,2018) Jall dsec jaliy adll (e cilie 380y Guiaall 5)ha

: caally ALadll A gayel) lpipall Auills Ll gaalae aisi 6-4

(P< 0.05) ddlas) (sgina dicy dagina (3 29ng a2 ) L) dudyall milis ol
Cnbad) degenn 4 LHy T4 ciligaygll (gsiea jue Galiddl dgag ) cyldl dus
¢« 104.103 ng\ml LH T4 Jasa il 3 ¢ dasliall 4c ganalls 45jlie Lasdlll (a3
LH T4 Jae il Letn ) Ll Gajer gubad) 2o (8 Jgll e 3.815 ng\ml
Oe b Cpng - Bl dcganall a3 4 gl 1e4.904  ng\ml 112,753 ng\ml
gliny) a3 (P<0.01) Al (giuse dieg Lsine e B dllia o) (53) dga
3.268 « 2.387 ng\ml bigied) cul€ Gua FSH (alidilee TSH ¢ T3 Jane
Loty , Lasdlill (iapar (uliaall dcganal) oo 4 sl Je o 3.407 ng\ml ¢ ng\ml
¢6.263 ng\ml ¢« 1.726 ng\ml ¢ 1.720 ng\ml  FSH¢ TSH ¢ T3 Jaxa oLl




Tl il Al iesana (o ligasgd) Jina (Ssina Ailia (14-4) Jgon

. anll

Patients Control

F P Val
actors Mean | Std. Error] Mean Std. aiue
Error

T4 nmoi\l | 104.103 3.705 112,753 3.226 0.1343

T3 nmoi\l] 2.387 0.078 1.720 0.054 *%(.00010

TSH nmoi\} 3.268 0.263 1.726 0.025 **(.00010

LH nmoill] 3.815 0.556 4.904 0.250 0.1815

FSH 3.407 0.374 6.263 0.210 *%().00010
nmoi\l

(P< 0.01) 4dlais) (S5ia dieg duginall o (35 1250 *
Lahall cayelal ( Zaghlol ef al,2019) 4 els Lo ae ) ddyall il gl
@ 45 523l clblaal o) Gl 8 Gl Glgine e (gpine 3 clilia Al
slal 3asly ol aasl (e Al RSN 23 ¢ S Al g Jafipe msall Y50
S @5 8 Ay (ROS) Lol cmnS¥) gl z s Ball siall (sS e Alghese
A dkee 2 salse ol BTM (0 Osilay 0l impall 3 cliae¥ls LAY iy
Zn ,Cu jaliadl o Lla¥) I <l ¢ (Abdulla and Polus, 2019) dié jase
e b AE ) didy Pl e Wgiedl il waall A8 sl (el
92N Gligiae gl dams 48l saall Gligays gl 0o o) daisall ey ¢ Lawdlil)

Ysa (o dandl 8 addadialy awall (B SIS Jaal) Caeia G Jeaddl 3 Cu

Zn (abaial 5oy @l e Zn 5 CU 5Ly & Load dadlial dalse aalid dgc uayal

¢ DALY Cladle (e Slesag glely ¢ ddlide J& OV ey ¢ oangll Slead) e CU g

Jiall cilie Liaag ¢ LSV e ¢ Aneally Ausiill (WA ¢ Aol Allag ¢ apall e




Gsiwns i TSH 5 FT4 5 FT3 J dbies 48,0 5330l diday ol colaall anally 313
Al P e ddyall 2l eualy sl G Al QLe jaad (Sass (deadll iyl
ot e daseny (3 Gl (g lagumg ST 950 adall Aaa) as e aalil clacall 2a2])
.(Pirinccioglu ef a/,2011) xaall ;L A digaall ducgY!
) (hypogondism) lalall sasll jeemd Hliml dawi oo duhyall sda Al Cuing
Ga o Aauill 22 ( rolal) ggied) o FSH 5 LH (s & (mliat)) (% 5.5
i) culS (Chahkandi ef alk, 2017) dabs & AY) Glahall ae d5)lie dunidie
S slaall saall ¥l SI s (Hypogonadism) dlulall ssall jsead ¢ (71.4%)
Nienhuis ef al., (5nSl) Lawdill iy e 70-80 % e ji5m Ally Lt &LV
gt ) il S0 g Ll mpe B Baliil sl sl Gl . (2012),
cuudl 2520 38 ¢ (De Sanctis et al.,2015) sloall 232l & sl
Gt il e QBN & e Lgb ) vaal) (DAl dugal BUS Y daddiall duadl) ol
LDl i s o€ ) (De Sanctis and Giovannini,2011) daw¥) & yaal)
Osoddl 8 LH Gsapedl 1y ¢ laa S G (e 23l o Gopdicas Aupall 020 8
FSH (sa (ssicens ¢ Linla sSl d olgicns palidil (55 8 I8 LalV) e Jjenal

.( JOUDA et al., 2019) &yl & (sasel) (ssinn o) el 3

Alad 4wdly Creatinines  Ferritind! 4wyl amlaa ajsi 7-4
108 el

(P< 0.01) Adlais) (s5ina dicg uginall Jlo Byd ellia o) dullall Aol il iy

dcgena a2 3 2770.31 ng\ml sl Jaee gy 3. Alailial de genalls 4lie Luasdtil




O Omng + aalall degane a3 (8 39.633 Ng\MI OIS Ly ¢ Lawdll) (ape Guliadll
Jane b (aliad) cipelal 3 ¢ (P< 0.01) ddlan) (s vy Disine Mo G 39a <llia
L « 34,672 NGWMI (a8l Jana iy 13, Lasedlal) (o pan pulaall o3 3 (sl <)
(15-4) Jsxng shncd) dcgendll a2 368.797 ng\ml (uslySll Jaes &by

danailly Al Jiegana G Creatinines Ferritinduas gsiwa(15-4) Jan

Gyl L

Patients Control
Factors P Value

Mean | Std. Error Mean Std. Error

Ferritin ng\ml} 2770.31] 280.885 39.633 1.782 **0.0001

Creatinine

) 34.672 2.1248 68.797 1.983 *%0.0001
umoi\l

(P< 0.01) A0l (Ggiua disg Ay ginall QJLQ (B8 dag**
Rasool ef, Zaghlol ef al, 2019) 4 cls L ae sl Ll mi bl

Llae Ll oy o Ferritin ssies ¢l llall 2uhall ekl o afk,2016

Gsilay ol iyl o) g peall (e @iy ¢ e (grina B 35ms pe slaal) degena

¢ Lo liad) L) G da $5l) e 53l ¢ salll e (0 BTM iy Laascdlil) (40
¢l iy Ladiyall BB aall Jead Aol sl ) Bale (alie) ods Ciluss (52
O (el dalpss ¢ pall i e Jfie S8 BB paal) (e Laad oapall oW ilas
i elag waall T anls Ll Sl AT A (TM ) by (Sl LDl (e il
Ay (i aghy AN Jaly (s 5o Ferritin ¢ Jjadl all Ji Cusan Zisedl dasa)

b Ol i s Gl ey aslsndl Uil cililiie s dasSae Ayl sl U




ols (Rasool ef ak,2016) Bl waall o [ 5 waall padl jale je eli€ deadll
(paall Gligind 4 Bgige sty Jad e ¢ Ly LAl dlla 3 opnss o) JoY) ubiiall
O peall &l Glgine bl (MRI) ool ol gl alaial oo
Jeadl (o ofipill gl anill d3jlhe Daslin ST pias pesdaliadl Guipdl gl
ddbaal) Lypull cOICE B Hlad Jeadll & ol (e Aaitiall Cligiaal e
Olsh iy s Al L o LDl e Osilay A oyl Jobal el ) dsLaY
S Obas Gl AnusYl aliy (waall (i dale) pela€y i daans ¢ BB Jaally
L) 4a) 4,30 35 ( Bhagat ef a@/,2013) TM —B caje (o duslS ciydlaal
Vs Jsan 8 2aall (e 5 el 2ga b (o sl pall (8 ity SN (alias) B )
I s Lee LS danil 3 waall e LS a5 ) (s @l 8 by i yall
o) Cllee e cDladll wil g b Cun 5 i Al ga s AASY il g aa) laid
Jany 138y Byl ¥l Pl =E 58 8 L0 clusd J LAl Gk e

.( Fatemeh Bazvand ef al., 2011) xasll (pe 5 S GluaSd) 292 51 (ia yallsad

: ayalls doluadld il ) il gl Ayl gaslas asi 8-4

0.01) adleia) (siee dics Lginall Mo s allia o) Zalall Ll il gl

Aaslial) ac sanall 2l LoDl (mye Cpabiaall Galaay) 3 gl Caillagl g il o (P<
41.765 38.914 ng\ml Ja=a <Total Bilirubine ALP« ASTALT Jaxa &b 3.
Jare OIS 3 Byl degena A)lke Mgl Je ¢ 344120 152.457 ng\ml ¢ ng\ml
¢ 29.300 ng\ml 24.208 ng\ml Jasa <Total Bilirubine ALP< ASTALT

. (16-4) Jssl) ey Jsill e < 7.496  ng\ml « 70.425 ng\m




Ioluall Asailly Ayl i gana Chy 48)) iy Jira (Sgiana A3jMa (16-4) Jsoa

. anll

Patients Control

Factors Std P Value
Mean | Std. Error] Mean '

Error

ALT u\l 38.914 4.264 24.208 1.034 **0.0178

AST u\l 41.765 3.264 29.300 1.272 **0.0097

ALP ull 152.457 8.343 70.425 2.526 **(.00010

Total Bilirubinl 34.412 4.696 7.496 0.255 **0.0001

(P< 0.01) Aullaia) (Ggina dicg duginal) lo (3 p 120**
ekl ¢ (Raoof and Daoud, 2019) 4 cls Lz adlall dudyall ik cas)
¢ gl e 3B g e Ll siaje Ganbaddl Ul agay dahall &l
oedug ASI 3 ade IS e Osila agd) Leadlll Gabiadd) ccajall ool Caillay ekl
Gadall aaall i (535090 Bpasl) DAY Bolia) ) el (piapadlly ALT Ll (g ol )
sl Jame Ll g5 (Ml asll Ollaje @iy 28l Cals il ) aS) LS 4
Rasool ) 2l casllay Plicly clall dliae Placly (g<ully (HCC) asll LAY U o
Ll asay e 2l by Jasiy pdl) b il (ggina 8315 Of saus o(ef al,2016
Coelal Al Bl LA 480l 532 jsead dualiy elacall aaal) Chylaialy cilieliaa
S e asly sa sl G osssll aaly e A8 sl eeal L) Oly ol O
5 Laalal Baadly A8 yal) saxd) 318 8 ey Ol BN daeat )l Claw g Aalud) cilie Liadl)
e Sl Algall juiat s A8l Baall (gapp Clbigies paliddl P e laaas S

&8 3Ly ) daa Akl cilblaly A< 8 0Bl sosll cua ) o0 108y GeanSoY)




Alkaline ) a 4wl jy o XXy ¢ (Raoof and Daoud, 2019) sl aiiy) (g5
Jua Al A8 sl sl pal Wl gaa) oa Lewdlll o e & phosphatase(ALP

glaiy Akl 8w aalsy Gum cheal) adll il SN limd J3b pal) dus (mlisily

G oA duy alaall g la s e Sl Jean (B a il ge SV sl o g alaal)

13g] ducayall WD I s L W a3V 1 Lalis gl ) ol Gl ganl) 55l
5 Lae 280 WIS e sl it I o) 35 Lay 5l Lasd) i pal gl

.(Prakash et al., 2013) all (5 e (MBS CilaaSa g a3V 12 Jlawl )




GlaliiiuN

Conclusions




Conclusions claliiiu)
b ble ddlad) du)yall caanni

5 CD4 3l degana 5 HLA-G dupidl () WIAY s 35 oy —1
s elaaL A)lee L) mpe 3 el IL-T7A alan] ol 5 CD8

O Gy o G e el )SAL IL-17A 3 HLA-G S5 4w o) M) «plal =2
csSA e Gle) Gyl CD8 5 CD4 5S35 Ao

CD4 <5 cunyg, el 2w (27-19) Ljeall 288 4 HLA-G 555 o) )il =3
4l A& IL-17A 5 CD8 Sl cuing el il dis (9-1) dpeall liall a
. o) cul€ di (18-10) jyenl

WAl 5 LYM dglaal DAY 3 WBC sliand) ol WA 35 alael 2Ly —4
PLT Lol Glaiall 2ae s MCHC usle s 3850 Jasgia 9 MON 5assll
@l s NEU dlaadl WA cilaig + elaa¥L bjlie bawdlill oage 6 MPV,
5 MCV .l cLufS aan 5 HGB (uslesagll 5 RBC sheall aal)
I o) Lawndlill paye & MCH (uslesas (s JangiaHOTcw Soilasells
- elaaYU &)lae

ASI Ciiliay LH Lowinll cligayell , TSH, T3 4l ciligasedl 385 5245—5

Llae Lewdlill oy & Ferriting Bilirubin Total, ASTATP , ALT

c el Alee Bl el mpe & bS5 T4 ciaay . elaalL
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p b Lo S il gl Za) Laall gl

08 e sle S8 Spainn due il dads Dles shal can -1
2ol U8 lasail) shal Zuaaly (el 138 Byglad e daall 5

ol el b Lmall Alally £ oyol HLA-G 1 elid) Gasill ol -2
dagiy wad 8 el pdndll Eed) Gl g Sl ahsl e Osile
Ghaa¥) & oall 1w Ji) dal e« HLA-G Jiladd &yl il
cpall draliag Glayall s (8 aclud 8 Al dad )l

Al o LS CD8,CD4 IL-17A  acliadl ciyisall sasill oal -3
- abediual) P are 6 dsall

LDl g (B gaill (sasp (Siuse il Ay 5 pasdl) ehal -4

- 20 aaal) Jeas ClieLias (il aall 8 83gasall 2al) dses Gandll 2l =5

) thalassemia test ¢ (uglegagll Sl dosll ) Ll lodl -6

Bal) o) Ll (e 3aaill (5pall asdll @ (Hemoglobin electrophoresis

pll DA salal g8 Csle gagll) adll B dsasall Guiglasagl (e dibina gl

asluaiy lesad S gl 00 A Cosslesaell s (Sl et 1 chpasl
Ll A ag 4l B F sl sangd ol Lol Luandll Ll 1 g0




Jdb.a..d\
REFFERENCES




;A pSY) dalll jaladl)

« Abbas, A. K., Lichtman, A. H., & Pillai, S. (2019). Basic Immunology
E-Book: Functions and Disorders of the Immune System. Elsevier
Health Sciences.

Abdulla, J. A., & Polus, R. K. (2019). Assessment of Thyroid Function
in patients with B-Thalassaimia Major and Intermedia: A comparative
Study. Diyala Journal of Medicine, 17(2), 115-126.

Adegoke, S. A., Smith, O. S., Adekile, A. D., & Figueiredo, M. S.
(2017). Relationship between serum 25-hydroxyvitamin D and
inflammatory cytokines in paediatric sickle cell disease. Cytokine, 96,
87-93.

Agarwal, R. K., Kumari, A., Sedai, A., Parmar, L., Dhanya, R., &
Faulkner, L. (2017). The case for high resolution extended 6-loci hla
typing for identifying related donors in the Indian subcontinent. Biology
of Blood and Marrow Transplantation, 23(9), 1592-1596.

Ajith, A., Portik-Dobos, V., Horuzsko, D. D., Kapoor, R., Mulloy, L. L.,
& Horuzsko, A. (2020). HLA-G and humanized mouse models as a
novel therapeutic approach in transplantation. Human Immunology.
Akcali, A., Kahraman Ceneli, S., Giimiis, P., Buduneli, N., Lappin, D.
F., & Ozcaka, O. (2015). The association between thalassemia major
and periodontal health. Journal of periodontology, 86(9), 1047-1057..
Alassane, D., Fatou, C., Fatou, G. T., Fatou, D., Oumar, T. F., Ndéné, S.
G., ... & Méissa, T. (2014). Serum lipids and oxidized low density
lipoprotein levels in sickle cell disease: assessment and pathobiological
significance. African Journal of Biochemistry Research, 8(2), 39-42.
Al-Hafidh, N. M., & Younis, M. S. (2019). Efficacy of Deferasirox
Median Dose of 30 mg/kg/day in Pediatric Patients with B-Thalassemia
Major during One Year Follows-up Therapy. International Journal of
Pharmaceutical Quality Assurance, 10(03), 69-72.




+« Allali, S., Dietrich, C., Machavoine, F., Rignault-Bricard, R., Brousse,
V., de Montalembert, M., ... & Leite-de-Moraes, M. (2019). Innate-like
T cells in children with sickle cell disease. PloS one, 14(6).
Al-Zwaini, 1. J. (2018). Introductory Chapter: Thalassemia-An
Overview. In Thalassemia and Other Hemolytic Anemias. IntechOpen.
Andhale, R., Ahmad, S. A,, Lodha, S., & Wankhade, V. (2019). Kidney
Functions and Physiological Complications in Pediatric Thalassemia
Patients of Indian Origin. International Journal of Psychosocial
Rehabilitation, 23(3).
Ansari, S., Rashid, N., Hanifa, A., Siddiqui, S., Kaleem, B., Naz, A., ...
& Khan, T. (2019). Laboratory diagnosis for thalassemia intermedia:
Are we there yet?. Journal of clinical laboratory analysis, 33(1),
e22647.
Ayadi, A., Nafari, A. H., Irani, S., Mohebbi, E., Mohebbi, F., Sakhaee,
F., ... & Fateh, A. (2019). Occult hepatitis C virus infection in patients
with beta-thalassemia major: Is it a neglected and unexplained
phenomenon?. Journal of cellular biochemistry, 120(7), 11908-11914,
Aydin, S., Ugur, K., Aydin, S., Sahin, I, & Yardim, M. (2019).
Biomarkers in acute myocardial infarction: current
perspectives. Vascular health and risk management, 15, 1.
Baharlou, R., Davami, M. H., Ahmadi-Vasmehjani, A., & Ebrahimi, M.
(2016). Increased IL-17 and TGF-3 serum levels in peripheral blood of
patients with B3-thalassemia major: implication for continual transfusions
role in T helper 17-mediated proinflammatory responses. Turkish
journal of medical sciences, 46(3), 749-755.

Bandyopadhyay, U., Kundu, D., Sinha, A., Banerjee, K.,
Bandyopadhyay, R., Mandal, T., & Ray, D. (2013). Conservative

management of Beta-thalassemia major cases in the sub-division level

hospital of rural West Bengal, India. Journal of natural science,
biology, and medicine, 4(1), 108.




Bhagat, S. S., Sarkar, P. D., Suryakar, A. N., Padalkar, R. K., Ghone, R.
A., Patil, S. M., & Hundekar, P. S. (2013). Attenuation of serum ferritin
and iron burden by intake of antioxidants in beta thalassemia major.
Bienz, M. N., Hsia, C., Waye, J. S., Bode, M., & Solh, Z. (2019). A
Novel Human B-Globin Gene Variant [Hb London-Ontario, HBB: c.
332T> G] is Associated with Transfusion-Dependent Anemia in a
Patient with a Hemoglobin Electrophoresis Pattern Consistent with -
Thalassemia Trait. Hemoglobin, 43(2), 129-131.

Biffi, A. (2018). Gene therapy as a curative option for Dbeta-
thalassemia. N Engl J Med, 378(16), 1551-1552.

Blithner, E., Bednarsch, J., Pape, U. F., Karber, M., Maasberg, S.,
Gerlach, U. A, ... & Stockmann, M. (2020). Advanced liver function
assessment in patients with intestinal failure on long-term parenteral
nutrition. Clinical Nutrition, 39(2), 540-547.

Borregaard, N. (2010). Neutrophils, from marrow to

microbes. Immunity, 33(5), 657-670.

Bortolotti, D., Vitali, E., Stendardo, M., Fucili, A., Rizzo, R., &
Boschetto, P. (2019). Plasma soluble HLA-G levels in a cohort of heart

failure patients exposed to chemicals. Human Immunology.
Busch, R., Kollnberger, S., & Mellins, E. D. (2019). HLA associations

in inflammatory arthritis: emerging mechanisms and clinical

implications. Nature Reviews Rheumatology, 15(6), 364-381.

Castelli, E. C., Mendes-Junior, C. T., Deghaide, N. H. S., De
Albuquerque, R. S., Muniz, Y. C. N., Simoes, R. T., ... & Donadi, E. A.
(2010). The genetic structure of 3’ untranslated region of the HLA-G
gene: polymorphisms and haplotypes. Genes & Immunity, 11(2), 134-
141.

Chahkandi, T.; Norouziasl, S.; Farzad, M.; and Ghanad, F. (2017).
Endocrine Disorders in Beta thalassemia Major Patients. International
Journal of Pediatrics, 5(8): 5531-5538.




+» Chaichompoo, P., Qillah, A., Sirankapracha, P., Kaewchuchuen, J.,
Rimthong, P., Paiboonsukwong, K., ... & Worawichawong, S. (2019).
Abnormal red blood cell morphological changes in thalassaemia
associated with iron overload and oxidative stress. Journal of clinical
pathology, 72(8), 520-524.

Chambers, C. B., Gross, J., Pratt, K., Guo, X., Byrnes, C., Lee, Y. T., ...
& Wilber, A. (2020). The mRNA-Binding Protein IGF2BP1 Restores
Fetal Hemoglobin in Cultured Erythroid Cells from Patients with -
Hemoglobin Disorders. Molecular  Therapy-Methods &  Clinical
Development, 17, 429-440.

Chen, W. C., Gau Sr, J. P, Hsiao, L. T., Liu, C. J., LIU, Y. C., Wang,
H.Y., .. &Chiou, T.J. (2019). The Impact of HLA Mismatch Direction
on the Outcome of Allogeneic Hematopoietic Stem Cell Transplantation
in AML Patients.

Chevallereau, A., Meaden, S., van Houte, S., Westra, E. R., & Rollie, C.
(2019). The effect of bacterial mutation rate on the evolution of
CRISPR-Cas adaptive immunity. Philosophical Transactions of the
Royal Society B, 374(1772), 20180094.

Ciccarelli, F., De Martinis, M., & Ginaldi, L. (2014). An update on
autoinflammatory diseases. Current Medicinal Chemistry, 21(3), 261-
269.

Copyright © 2019 www.kinderblutkrankheiten.de Autor: PD Dr. med.
Holger Cario, erstellt am 01.02.2012, Redaktion: Ingrid Griineberg,

Ubersetzung: Dr. med. Dani Hakimeh,

Craenmehr, M. H., Haasnoot, G. W., Drabbels, J. J., Spruyt-Gerritse, M.
J., Cao, M., van der Keur, C., ... & van der Hoorn, M. L. P. (2019).
Soluble HLA-G levels in seminal plasma are associated with HLA-G 3’
UTR genotypes and haplotypes. Hla, 94(4), 339-346.

Cullis, J. O., Fitzsimons, E. J., Griffiths, W. J., Tsochatzis, E., Thomas,
D. W., & British Society for Haematology. (2018). Investigation and




management of a raised serum ferritin. British journal of
haematology, 181(3), 331-340.

Dahl, M., Perin, T. L., Djurisic, S., Rasmussen, M., Ohlsson, J., Buus,
S., ... & Hviid, T. V. F. (2014). Soluble human leukocyte antigen-G in
seminal plasma is associated with HLA-G genotype: possible
implications for fertility success. American Journal of Reproductive
Immunology, 72(1), 89-105.

Daraghmeh, N. M. (2016). Management and Complications of
Thalassemic Patients in Palestine: Retrospective Study(Doctoral
dissertation).

De Sanctis, V. S. and Giovannini, M. (2011). Endocrine histology

findings in a prepubertal thalassemic girl with multiple endocrine
complications secondary to iron overload. Georgian medical news.
(193): 51-55.

De Sanctis, V., Kattamis, C., Canatan, D., Soliman, A. T., Elsedfy, H.,
Karimi, M., ... & Sobti, P. (2017). B-Thalassemia distribution in the old
world: an  ancient disease seen from a historical
standpoint. Mediterranean journal of hematology and infectious
diseases, 9(1).

De Sanctis, V., Soliman, A. T., Yassin, M. A., Di Maio, S., Daar, S.,
Elsedfy, H., ... & Kattamis, C. (2018). Hypogonadism in male

thalassemia major patients:  pathophysiology, diagnosis and

treatment. Acta bio-medica: Atenei Parmensis, 89(Suppl 2), 6.

De Sanctis, V.; Soliman, A. T.; Elsedfy, H.; Soliman, N. A.; and
Elalaily, R. (2015). Late-onset male hypogonadism and fertility
potential in thalassemia major patients: two emerging issues.
Mediterranean journal of hematology and infectious diseases, 7(1).

Demissie, E., Mahajan, V. S., Alsufyani, F., Kumari, S., Yuen, G. J.,

Viswanadham, V., ... & Pillai, S. (2019). DOCK2 sets the threshold for
entry into the virtual memory CD8+ T cell compartment by negatively

regulating tonic TCR triggering. bioRxiv, 582486.




Dendrou, C. A., Petersen, J., Rossjohn, J., & Fugger, L. (2018). HLA
variation and disease. Nature Reviews Immunology, 18(5), 325.

Drummond, R. A., & Lionakis, M. S. (2019, May). Organ-specific
mechanisms linking innate and adaptive antifungal immunity.

In Seminars in cell & developmental biology (Vol. 89, pp. 78-90).

Academic Press.
Elsayh, K. I., Mohammed, W. S., Zahran, A. M., & Saad, K. (2016).

Leukocytes apoptosis and adipocytokines in children with beta

thalassemia major. Clinical and experimental medicine, 16(3), 345-350.
El-Shanshory, M., Hablas, N. M., Aboong, M. S., Fakhreldin, A. R.,
Attia, M., Arafa, W., ... & Nabo, M. M. H. (2019). Nigella sativa
improves anemia, enhances immunity and relieves iron overload-
induced oxidative stress as a novel promising treatment in children
having beta-thalassemia major. Journal of Herbal Medicine, 16,
100245.

El-Shansory, M. R., Awad, M. E. A., & Soliman, H. H. (2018).
Hepatitis C Virus in Thalassemia. Thalassemia and Other Hemolytic
Anemias, 77.

Farashi, S., & Harteveld, C. L. (2018). Molecular basis of a-
thalassemia. Blood Cells, Molecules, and Diseases, 70, 43-53.

Fatemeh Bazvand,Sedigheh Shams, MahtabBorjiEsfaahani
,LiliKoochakzadeh , Maryam Monajemzadeh( 2011), Total Antioxidant
Status in patients with major B-.Iran JPediatr,;21(2):159-165.).
Galanello, R., & Origa, R. (2010). Beta-thalassemia. Orphanet journal
of rare diseases, 5(1), 11.

Garcia, N. P., Junior, A. L. S., Soares, G. A. S., Costa, T. C. C., dos
Santos, A. P. C., Costa, A. G, ... & de Paula, E. V. (2020). Sickle Cell
Anemia Patients Display an Intricate Cellular and Serum Biomarker
Network  Highlighted by  TCD4.Journal of  Immunology
Research, 2020.




+ Gaudio, A., Morabito, N., Catalano, A., Rapisarda, R., Xourafa, A., &
Lasco, A. (2019). Pathogenesis of thalassemia major-associated
osteoporosis: a review with insights from clinical experience. Journal of
clinical research in pediatric endocrinology, 11(2), 110.

Gharagozloo, M., Karimi, M., & Amirghofran, Z. (2013).
Immunomodulatory effects of silymarin in patients with -thalassemia
major. International immunopharmacology, 16(2), 243-247.

Ghimire, M. R., Thapa, S. G., Thapa, L., & Soti, B. (2019). Awareness
among Adult Females about Thyroid Disorder attending Neuro and
Allied Clinic, Bhairahawa, Rupandehi, Nepal. Journal of Universal
College of Medical Sciences, 7(2), 9-14.

Gragert, L., Eapen, M., Williams, E., Freeman, J., Spellman, S., Baitty,
R., ... & Maiers, M. (2014). HLA match likelihoods for hematopoietic
stem-cell grafts in the US registry. New England Journal of

Medicine, 371(4), 339-348.

Helmi, N., Bashir, M., Shireen, A., & Ahmed, I. M. (2017).
Thalassemia  review:  features, dental considerations  and
management. Electronic physician, 9(3), 4003.

Hodroj, M. H., Bou-Fakhredin, R., Nour-Eldine, W., Noureldine, H. A.,
Noureldine, M. H. A., & Taher, A. T. (2019). Thalassemia and
malignancy: An emerging concern?. Blood reviews.

Hope, R.A., Longmore, J.M., Maunus, S.K. and Wood Allum, C.A.
(2010). “Oxford handbook of clinical medicine” 8thed. Oxford
University Press.109-125.

Horkova, V., Drobek, A., Mueller, D., Gubser, C., Niederlova, V.,
Wyss, L., ... & Stepanek, O. (2020). Dynamics of the Coreceptor-LCK
Interactions during T Cell Development Shape the Self-Reactivity of
Peripheral CD4 and CD8 T Cells. Cell reports, 30(5), 1504-1514.
Intlekofer, K. A., Clements, K., Woods, H., Adams, H., Suvorov, A., &

Petersen, S. L. (2019). Progesterone receptor membrane component 1




inhibits tumor necrosis factor alpha induction of gene expression in
neural cells. PloS one, 14(4).

Janka, G. E. (2019). History of Hemophagocytic Lymphohistiocytosis.
In Cytokine Storm Syndrome (pp. 3-16). Springer, Cham.

Janovsky, C. C. P. S., Bittencourt, M. S., Goulart, A., Lotufo, P. A., &
Bensenor, 1. M. (2019, May). NMR-measured subfractions of HDL-
cholesterol through thyroid function spectrum. In 21st European
Congress of Endocrinology (Vol. 63). BioScientifica.

Jeddoa, Z. M. A., jabbar Rahi, S.,, & Ali, A. A. A. (2011).
Immunological Evaluation of Patients with B-Thalassemia Major in
Kerbala City Using Single Radial Immunodiffusion (SRID)
Techniqu Karbala Journal of Medicine, 4(9), 939-943.

Jouda, j., ghazzay, r. A., & al-mosawy, w. F. (2019). Effect of age, and
spleen and treatment status on male reproductive hormones and some
physiological parameter levels in patients with beta-thalassemia
major. Asian j pharm clin res, 12(5), 213-216.

Kadhim, K. A., Baldawi, K. H., & Lami, F. H. (2017). Prevalence,
incidence, trend, and complications of thalassemia in
Irag. Hemoglobin, 41(3), 164-168.

Kang, T. H., & Jung, S. T. (2020). Reprogramming the Constant Region

of Immunoglobulin G Subclasses for Enhanced Therapeutic Potency

against Cancer. Biomolecules, 10(3), 382.
Keshk, W. A., Hablas, N. M., Esheba, N. E. S., & Abd Elsalam, S. A.

(2019). Crosstalk between cytokine profile, redox, and iron status in -
Thalassemia: relation to frequency/duration of blood
transfusion. Pediatric hematology and oncology, 36(3), 151-160.

Kesuma, Y., Firmansyah, A., Bardosono, S., Sari, I. P., & Kurniawan,
A. (2019). Blastocystis ST-1 is associated with Irritable Bowel
Syndrome-diarrhoea (IBS-D) in Indonesian adolescences. Parasite

epidemiology and control, 6, e00112.




Kim, W. R., Flamm, S. L., Di Bisceglie, A. M., & Bodenheimer, H. C.
(2008). Serum activity of alanine aminotransferase (ALT) as an
indicator of health and disease. Hepatology, 47(4), 1363-1370.
Kontoghiorghes, G. J., Kleanthous, M., & Kontoghiorghe, C. N. (2020).
The history of Deferiprone (L1) and the paradigm of the complete
treatment of iron overload in thalassaemia. Mediterranean Journal of
Hematology and Infectious Diseases, 12(1).

Kuchroo, V. K., Regev, A., Gaublomme, J., Lee, Y., Shalek, A. K.,
Wang, C., ... & Park, H. (2020). U.S. Patent Application No.
16/675,398.

La Nasa, G., Vacca, A, Littera, R., Piras, E., Orru, S., Greco, M., ... &
Caocci, G. (2016). What unrelated hematopoietic stem cell
transplantation in  thalassemia taught wus about transplant
immunogenetics. Mediterranean journal of hematology and infectious
diseases, 8(1).

Lahiry, P., Al-Attar, S. A., & Hegele, R. A. (2008). Understanding beta-
thalassemia with focus on the Indian subcontinent and the Middle
East. The open hematology journal, 2(1).

Lala, V., & Minter, D. A. (2020). Liver function tests. In StatPearls
[Internet]. StatPearls Publishing.

Lazaro-Sanchez, A. D., Salces-Ortiz, P., Velasquez, L. I., Orozco-
Beltran, D., Diaz-Fernandez, N., & Juarez-Marroqui, A. (2019). HLA-G
as a new tumor biomarker: detection of soluble isoforms of HLA-G in

the serum and saliva of patients with colorectal cancer. Clinical and

Translational Oncology, 1-6.
Lee, Y. K., Kim, H. J., Lee, K., Park, S. H., Song, S. H., Seong, M. W.,
... & Han, J. Y. (2019). Recent progress in laboratory diagnosis of

thalassemia and hemoglobinopathy: a study by the Korean Red Blood
Cell Disorder Working Party of the Korean Society of
Hematology. Blood research, 54(1), 17-22.




Legat, A., Speiser, D. E., Pircher, H., Zehn, D., & Fuertes Marraco, S.
A. (2013). Inhibitory receptor expression depends more dominantly on
differentiation and activation than ‘“exhaustion” of human CD8 T
cells. Frontiers in immunology, 4, 455.

Li-Thiao-Te, V., Uettwiller, F., Quartier, P., Lacaille, F., Bader-
Meunier, B., Brousse, V., & de Montalembert, M. (2018). Coexistent
sickle-cell anemia and autoimmune disease in eight children: pitfalls
and challenges. Pediatric Rheumatology, 16(1), 5.

Liu, Y., Cuendet, M. A., Goffin, L., Sachl, R., Cebecauer, M., Cariolato,
L., ... & Luescher, I. F. (2019). CD8 Binding of MHC-Peptide
Complexes in cis or trans Regulates CD8+ T-cell Responses. Journal of
molecular biology, 431(24), 4941-4958.

Lubis, D. A., & Yunir, E. M. (2018, March). Endocrinopathies in
thalassemia major patient. In IOP Conference Series: Earth and
Environmental Science (Vol. 125, No. 1, p. 012174). IOP Publishing.
Luo, Y., Bajoria, R., Lai, Y., Pan, H., Li, Q., Zhang, Z., ... & Liang, Y.
(2019). Prevalence of abnormal glucose homeostasis in Chinese patients
with  non-transfusion-dependent  thalassemia. Diabetes, metabolic
syndrome and obesity: targets and therapy, 12, 457.

Mahmood, E.I (2019).Evaluation of thyroid, Anterior pitutary
hormones,hepatitis B & C for B-thalassemia patient in Diyala province.
Thesis.

Mattuella, L. G., Bernardi, L., Zambra, F. M. B., Campagnaro, M. B.,
Oppermann, R. V., Xavier, L. L., ... & Miranda, L. A. (2020). Human

leukocyte antigen-G polymorphisms in periodontitis. Acta Odontologica
Scandinavica, 78(2), 141-145.

Mehmetcik, G. (2019). Estimation of MDA, CRP and Some
hematological parameters in the mature Cypriot Thalassemia
patients. ZANCO Journal of Pure and Applied Sciences, 31(s4), 143-
149.




Mettananda, S. (2018). Management of Thalassaemia. Sri Lanka Journal
of Child Health.47(2): 159-165.

Mohammed, Z. H., Mohamed, G. B., Abdelhakeem, G. L., & Monir, A.
M. (2019). Assessment of plasma CD3, CD4 and CDS8 levels in B-
thalassemic patients with different treatment modalities. Kuwait
Medical Journal, 1(2).

Morales-Yanez, F., Trashin, S., Hermy, M., Sariego, 1., Polman, K.,
Muyldermans, S., & De Wael, K. (2019). Fast one-step ultrasensitive
detection of toxocara canis antigens by a nanobody-based
electrochemical magnetosensor. Analytical chemistry, 91(18), 11582-
11588.

Morandi, F., Rizzo, R., Fainardi, E., Rouas-Freiss, N., & Pistoia, V.
(2016). Recent advances in our understanding of HLA-G biology:
lessons from a wide spectrum of human diseases. Journal of
immunology research, 2016.

A- Musallam, K. M., Cappellini, M. D., & Taher, A. T. (2013).
Evaluation of the 5 mg/g liver iron concentration threshold and its
association with morbidity in patients with p-thalassemia
intermedia. Blood Cells, Molecules, and Diseases, 51(1), 35-38.

B -Musallam, K. M., Rivella, S., Vichinsky, E., & Rachmilewitz, E. A.

(2013). Non-transfusion-dependent thalassemias. haematologica, 98(6),
833-844.
Muslim, Ibn Al-Hajjaj. Sahih Muslim.(2015) (Correct prophet's sayings

in Arabic). Book of Al-salam (peace). Chapter of treatment using black
cumin (nigella sativa) Page 936. Hadeeth no. 2215. 2nd ed. El-Risala
publisher.

Nienhuis, A. W.; and Nathan, D. G. (2012). Pathophysiology and
clinical manifestations of the p-thalassemias. Cold Spring Harbor
perspectives in medicine. 2(12): a011726.




% O'Shea, J. J., Gadina, M., & Siegel, R. M. (2019). Cytokines and
cytokine receptors. In Clinical immunology (pp. 127-155). Content
Repository Only!.

Owens, Judith A., Punt, Jenni, Stranford, Sharon A., Jones, Patricia P.
(2013). Kuby Immunology (7th ed.). New York: W.H. Freeman. pp.
100-101.

Padgett, L. E., Broniowska, K. A., Hansen, P. A., Corbett, J. A., & Tse,
H. M. (2013). The role of reactive oxygen species and proinflammatory
cytokines in type 1 diabetes pathogenesis. Annals of the New York
Academy of Sciences, 1281(1), 16.

Patel, K. R., Roberts, J. T., & Barb, A. W. (2019). Multiple variables at
the leukocyte cell surface impact Fc y receptor-dependent

mechanisms. Frontiers in immunology, 10.

Paul, A., Thomson, V. S., Refaat, M., Al-Rawahi, B., Taher, A., &

Nadar, S. K. (2019). Cardiac involvement in beta-thalassaemia: current

treatment strategies. Postgraduate medicine, 131(4), 261-267.
Perera, S., Bonsall, D., Niriella, M. A., Allen, A., Peries, A. C.,
Nelumdeniya, U. B., .. & Weatherall, D. J. (2020).

Transfusion-transmitted hepatitis C: A cluster of cases in
transfusion-dependent thalassaemia patients in Sri Lanka. Transfusion
Medicine.

Pidala, J., Kim, J., Schell, M., Lee, S. J., Hillgruber, R., Nye, V., ... &
Fernandez, H. F. (2013). Race/ethnicity affects the probability of
finding an HLA-A,-B,-C and-DRB1 allele-matched unrelated donor and
likelihood of subsequent transplant utilization. Bone marrow
transplantation, 48(3), 346-350.

Piringgioglu, A. G., Deniz, T., Gokalp, D., Beyazit, N., Haspolat, K., &
Soker, M. (2011). Assessment of thyroid function in children aged 1-13
years with Beta-thalassemia major. Iranian journal of pediatrics, 21(1),
7.




Prakash 1.Shah.RameshK.Goyal, MehulGosai,C B Tripathi.( 2013)
Protective actions of wheatgrass capsules in patients with thalassemia
major.PHARMA SCIENCE MONITOR, ,4;296 -302).

Raoof, I. B., & Daoud, A. G. (2019). Diagnostic efficiency of Alpha
Feto Protein, Hypothyroidism in Thalassemic patients with Liver
Damage. Age, 10(30), 18.

Rasko, J., Walters, M., Kwiatkowski, J., Hongeng, S., Porter, J., Sauer,
M., ... & Deary, B. (2019). Efficacy and safety of LentiGlobin gene
therapy in patients with transfusion-dependent B-thalassemia and non-
BO/BO genotypes: Updated results from the completed phase 1/2
Northstar and ongoing phase 3 Northstar-2 studies. Cytotherapy, 21(5),
S14.

Rasool, M., Malik, A., Jabbar, U., Begum, I., Qazi, M. H., Asif, M., ...
& Jamal, M. S. (2016). Effect of iron overload on renal functions and
oxidative stress in Dbeta thalassemia patients. Saudi medical
journal, 37(11), 1239.

Rutten, M. J., Dijk, F., Savci-Heijink, C. D., Buist, M. R., Kenter, G. G.,
van de Vijver, M. J., & Jordanova, E. S. (2014). HLA-G expression is
an independent predictor for improved survival in high grade ovarian
carcinomas. Journal of immunology research, 2014.

Schwich, E., Rebmann, V., Horn, P. A., Celik, A. A., Bade-Ddding, C.,
Kimmig, R., ... & Buderath, P. (2019). Vesicular-Bound HLA-G as a
Predictive Marker for Disease Progression in Epithelial Ovarian
Cancer. Cancers, 11(8), 1106.

Scott, M. D. (2019). Model Human 3 Thalassemic Erythrocytes: Effect

of Unpaired Purified a-Hemoglobin Chains on Normal Erythrocytes.

In Beta Thalassemia. IntechOpen.
+ Sehatpour, F., Salehi, A., Vardanjani, H. M., Poustchi, H., Gandomkar,
A., & Malekzadeh, R. (2020). Upper Normal Limit of Serum Alanine

Aminotransferase and Its Association with Metabolic Risk Factors in




Pars Cohort Study. Middle East Journal of Digestive Diseases, 12(1),
19.

Shahrabi, S., Hadad, E. H., Asnafi, A. A., Behzad, M. M., Ehsanpour,
A., & Saki, N. (2019). Human leukocyte antigens in cancer metastasis:
Prognostic  approach  and  therapeutic  susceptibility. Histol
Histopathol, 34, 111-124.

Sharba, I.R. M. (2015). Role of Some Biomarkers on B-thalassemic
Women. Sciences/Kufa University.

Shin, B., Benavides, G. A., Geng, J., Koralov, S. B., Hu, H., Darley-
Usmar, V. M., & Harrington, L. E. (2020). Mitochondrial Oxidative
Phosphorylation Regulates the Fate Decision between Pathogenic Th17
and Regulatory T Cells. Cell Reports, 30(6), 1898-1909.

Sizzano, F., Testi, M., Zito, L., Crocchiolo, R., Troiano, M., Mazzi, B.,
... & Chiesa, R. (2012). Genotypes and haplotypes in the 3" untranslated

region of the HLA-G gene and their association with clinical outcome of

hematopoietic stem cell transplantation for beta-thalassemia. Tissue
Antigens, 79(5), 326-332.
Sollaino, M. C., Paglietti, M. E., Perseu, L., Giagu, N., Loi, D., &

Galanello, R. (2009). Association of a globin gene quadruplication and
heterozygous [  thalassemia in patients with thalassemia
intermedia. Haematologica, 94(10), 1445-1448.

Sompayrac, L. M. (2019). How the immune system works. John Wiley
& Sons.

Spampinato, M., Murabito, P., Raffaele, M., Vanella, L., Licari, M.,
Distefano, A., ... & Tibullo, D. (2019). N-ACETYLICYSTEINE
RESTORES ENDOGENOUS ANTIOXIDANT SYSTEM IN HUMAN
BRONCHIAL EPITHELIAL CELLS EXPOSED TO CIGARETTE
SMOKE EXTRACT.

Swearingen, C., Colvin, Z. A., & Leuthner, S. R. (2020). Nonimmune
Hydrops Fetalis. Clinics in Perinatology, 47(1), 105-121.




s Taher, A. T., & Saliba, A. N. (2017). Iron overload in thalassemia:
different organs at different rates. Hematology 2014, the American
Society of Hematology Education Program Book, 2017(1), 265-271.

s Taher, A. T., Weatherall, D. J.,, & Cappellini, M. D. (2018).
Thalassaemia. The Lancet, 391(10116), 155-167.

% Tari, K., Valizadeh Ardalan, P., Abbaszadehdibavar, M., Atashi, A.,
Jalili, A., & Gheidishahran, M. (2018). Thalassemia an update:
molecular basis, clinical features and treatment. International Journal of
Biomedicine and Public Health, 1(1), 48-58.

Thein ,S.L. ; and Rees ,D .(2011) Postgraduate Haematology.6 ED.
Hoffbrand. Oxford.UK.

Thein, S. L. (2013). The molecular basis of f-thalassemia. Cold Spring
Harbor perspectives in medicine, 3(5), a011700.

Thein, S. L. (2018). Molecular basis of  thalassemia and potential
therapeutic targets. Blood Cells, Molecules, and Diseases, 70, 54-65.
Thiengtavor, C., Siriworadetkun, S., Paiboonsukwong, K., Fucharoen,
S., Pattanapanyasat, K., Vadolas, J., ... & Chaichompoo, P. (2019).
Increased ferritin levels in non-transfusion-dependent
B°-thalassaemia/HbE are associated with reduced CXCR2 expression
and neutrophil migration. British Journal of Haematology.

Timilsena, S., Ardsiri, S., Lerdwana, S., Manandhar, K. D.,
Pattanapanyasat, K., & Noulsri, E. (2019). Accuracy of lymphocyte
counts from UniCel DxH 800 in B-thalassemia/HbE patients having

various numbers of nucleated red blood cells. Asian Pacific journal of

allergy and immunology.

Torre, L. D. C. R. D. L., Diaz, F. J. P., Cortes, B. I, Lopez, V. M. R,,
Lopez, J. Y. S., Anzaldo, F. J. S, ... & Bonello-Palot, N. (2019). Three
Mexican Families with [ thalassemia intermedia with different

molecular basis. Genetics and Molecular Biology, 42(4).




¢ Toubi, E., & Vadasz, Z. (2019). Innate immune-responses and their role
in driving autoimmunity. Autoimmunity reviews, 18(3), 306-311.
Vichinsky, E. P. (2019). Overview of variant sickle cell
syndromes. UpToDate. Retrieved July, 20, 2019.
Vilas-Boas, W., Veloso Cerqueira, B. A., Figueiredo, C. V., Santiago,
R. P., da Guarda, C. C., Pitanga, T. N., ... & Goncalves, M. D. S.
(2016). Association of homocysteine and inflammatory-related
molecules in sickle cell anemia. Hematology, 21(2), 126-131.
Viprakasit, V., & Ekwattanakit, S. (2018). Clinical classification,
screening and diagnosis for thalassemia. Hematology/Oncology
Clinics, 32(2), 193-211.
Wang, D., Zhu, B., Liu, X,, Han, Q., Ge, W., Zhang, W., ... & Shi, L.
(2020).  Daphnetin ~ Ameliorates  Experimental  Autoimmune
Encephalomyelitis  Through  Regulating Heme  Oxygenase-
1. Neurochemical Research, 45(4), 872-881.
Yassin, M. M., Sirdah, M., Al Haddad, R. M., Lubbad, A. M. M., & Al-
Yazji, M. S. (2013). Genotype-phenotype characteristics of
thalassemia children in the Gaza Strip, Palestine. Genotype-phenotype
characteristics of p thalassemia children in the Gaza Strip, Palestine, 2.
Yuri Gasparyan, A., Ayvazyan, L., P Mikhailidis, D., & D Kitas, G.
(2011). Mean platelet volume: a link between thrombosis and
inflammation?. Current pharmaceutical design, 17(1), 47-58.
Zaghlol, M. S., Al-Sayed, M. T., Yonis, M. M., & Mohamed, A. Q.
(2019). Thyroid functions and levels of some trace elements in children

with beta-thalassemia major. Al-Azhar Assiut Medical Journal, 17(3),
215.

Zahedpanah, M., Azarkeivan, A., Ahmadinejad, M., Tabatabaiee, M. R.,
Hajibeigi, B., & Maghsudlu, M. (2018). Evaluation of platelet

aggregation in splenectomized beta-thalassemia major and intermedia

patients. Journal of Applied Hematology, 9(4), 126.




s Zahra, T., Amber, W., & Fatima, |. (2019). Effect of Combined

Hydroxyurea and Chelation Therapy in Reducing Serum Ferritin Level,

Liver and Spleen Size in Transfusion Dependent Thalassaemia Major

Patients. Journal of Rawalpindi Medical College, 23(1), 30-33.




Sl

APPENDICES




HLA.G (o) inidl) (1) a5 3aldll

H LA.G y =0.0098x+ 0.0288

R? =0.9959

HLA.G
— Linear (HLA.G)

CD4 (ki) aidl (2) ) Gald

y=0.0019x+0.1215
R?=0.7298

CcD4

——Linear (CD4)
250

CD8 (lill iniall (3) 5 Galdl




y =0.0032x+ 0.207
R?2=0.7221

CD8
— Linear (CD8)

IL-17A Ll Jisiall (4) a8 Galall

IL-17A

y=0.0073x+ 0.1561
R?=0.963

IL-17A
—— Linear (IL-17A)

Jand (i gill J glae adlal xie sl il e (5) & salall




TMB Substrate Color Development
(Ee‘ore stop bufer)

-

(after stop bufier)

N A T
SR ¥ G I R

5,998, O .9.0.9,0,9.9,.%, <

B e (| ) e e s 2
- a v e " > . . - B r
e e /Q»"*-;‘-’-.‘\V-‘A. F N AN L
§ 9 N O O -y ) 3 3
e o e S iy
W e L R T ) P~
i A A B
s P PN PO PN PN INC NN NN TS
e .
ey "G ", S iy i s el e
o NN NG NG S NN ~ NS
Y S mt‘——m“‘ - To——

)

Agaglal) 0l Jgan (6) o) Galall

. laaay)
daaylal) audl)

3.6-6.1 mmol/L Glucose test




4-11 *10°/L

4-6.2*10°%L

11-18 g/dL

35-55%

150-400*10%/L

1.0-2.5 nmol/L

70-140 mmol/L

0.25-5 MU/mL

1.7-8.6 5 MU/mL

LH

4.0-9.4 mlU/mL

FSH

Follicular phase

7-140 ng/mL
12-150ng/mL
15-200ng/mL

Ferritin
6month-15year
Adult women

Aduit man

L) uasas dualdl) BLasa) (7) aly (3alel




o sall e

CSadl o) s

| ) EY\ Ja

Ayl dba

)

ol ad 5 gl jeal)

eﬂ\ Sua

AL 3 el an e o

FEISYRIIN

TN
o dli-1

Sl el may 32

gls ol 8 Gand o) aly (uall ) &8 da

o2l e L8N (3 5k cpall gl by Ja




The present study aimed to evaluate the immune role of human leukocyte
antigens HLA-G and some vital indicators in patients with thalassemia B
patients. This study was conducted at the Center for Hematology / Thalassemia -
Diyala Governorate, which continued from the beginning of October 2019 to the
end of February 2020, which included assessing the immune status of chronic
thalassemia patients by measuring HLA-G and some immunological indicators
as well as evaluating a number of indicators Bloody and biochemical.
Immunohistochemistry indicators included the measurement of the level of
human leukocyte antigens HLA-G, the measurement of levels of immunological
markers CD4 & CD8 and the measurement of IL-17A white levels by means of

the enzyme-linked iImmunosorbent assay (ELISA)

Hematological indicators included: RBC, HGB, HCT, MCV, MCH,
MCHC. Leukocytes WBC, NEU, LYM, MON. PLT. As for the measured
indicators, hormones included T4, T3, TSH, LH, FSH. As for the measurement
of liver function, it included ALT, AST, ALP. Biochemical indicators included
Ferritin and Creatinin. This study included 90 samples, of which 60 samples
belong to patients with thalassemia patients 30 males and 30 females, with a life
span ranging from (1 to 30) years, and 30 samples collected from healthy people
15 males and 15 females within the age range between (20 to 40) years ago, they
were used as a control group, in addition to that, samples of chronic thalassemia
patients were collected after being diagnosed by a doctor specializing in the

Center for Hematology / Thalassemia - Diyala Governorate.

The results of the current study indicated a significant difference at a
probability level of (P <0.05), and a high level of HLA-G was recorded in
patients ng / ml 91.607 compared to the control group ng / ml 87.278. The

percentage of males in females was higher than females and reached 101.087 ng

/ ml 82.027, respectively. As for age groups, its percentage was in the age group




(27-19) years and reached ng / ml 106.242 higher than age groups (1-9), (10-18)
years and reached ng / ml 85.126 ng / ml, 78.573 respectively

The results of the current study showed the presence of a highly significant
difference at the probability level (P < 0.01), and a high CD8 level was recorded
among patients and it reached 154.598 ng / ml compared to the control group
and it reached 136.083 ng / ml. While the percentage of females was equal to
that of males and reached 154.937 ng / ml, ng / ml, respectively. As for age
groups, its percentage was in the age group (10-18) years and it reached ng / ml
162.638 higher than the age groups (27-19), (9-1) years and it reached ng / ml
151.289 ng / ml, 150.972, respectively

The results of the current study showed that there was no significant
difference at a probability level of (P <0.05), and a high CD4 level was recorded
in patients ng / ml 216.991 compared to the control group ng / ml 199.192.
While the percentage of females is higher than that of males, it reached 219.157
ng / ml, 214.824, respectively. For age groups, its proportion was in the age
group (1-9) years and it reached 236.725 ng / ml higher than the age groups ( 27-
19), and (10-18) years, and it reached 211.432 ng / ml 206.359 ng / ml,

respectively

The results of the current study showed a high significant difference at the
probability level (P <0.01), and between the high level of IL-17A in patients ng /
ml 64.400 compared to the control group ng / ml 43.164. While the percentage
of males is higher than that of females, and it reached 66.552ng / ml ng / ml,
62.247, respectively. As for the age groups, its percentage was in the age group
1018-year, and the ng / ml was 77.801 higher than the age groups (1-9), (19-27)

years The ng / ml was 66.254 ng / ml, 52958, respectively

The results of the current study indicated a comparison between the level
of thalassemia and healthy subjects in the white blood cells markers WBC,
LYM, MON, as they were higher in thalassemia patients compared with healthy




ones. While the level of NEU as it was lower in patients with thalassemia
compared with healthy ones. On the other hand, it showed that the level of
indicators of erythrocytes RBC, HGB, HCT, MCV, and MCH are lower in
thalassemia patients compared with healthy ones. While the level of MCHC as it
was higher in patients with thalassemia compared with the healthy ones, on the
other hand, it indicated that the level of platelet platelet indicators, PLT, MPV as
it was higher in patients with thalassemia compared with the healthy ones, with a

high significant difference and at the probability level (P <0.01)

The results of the current study indicated a comparison between the level
of thalassemia and healthy subjects in the indicators of thyroid hormones T3 and
TSH, as they were higher in thalassemia patients compared with healthy ones.
While the level of T4 as it was lower in patients with thalassemia compared to
healthy subjects, the presence of a highly significant difference at the probability
level (P <0.01)

On the other hand, the results of the current study indicated a comparison
between the level of thalassemia and healthy subjects in the indicators of sexual
hormones LH, FSH, as they were less in patients with thalassemia compared
with healthy ones, with a high significant difference and at the probability level

(P <0.01)

The results of the current study indicated a comparison between the level

of thalassemia and healthy subjects in the indicators for liver function ALT,

ATP, AST, as it was higher in thalassemia patients compared to healthy ones.

On the other hand, it indicated that the level of iron-chemical indicators is higher
in patients with thalassemia compared to healthy people, while creatine level is
lower in patients Thalassemia was compared to healthy subjects, with a highly
significant difference (P <0.01)




Republic of Iraq
Ministry of Higher Education & Scientific
Research
Diyala University
College of Science

Department of Biology

Some Immunological, Hematological and

Biochemical Alterations in a Sample of

Thalassemia Patients

A thesis

Submitted to the Council of College of Science/Diyala University in Partial
Fulfillment of the Requirements for the Degree of Master of Science in
Biology
By
FARAH ABBAS FADHIL

B.Sc.Biology/ University of Diyala
(2017-2018)

Supervised by
Prof.Dr. Ibrahem Hadi Mohammed

Prof.Dr.Mohammed Abdul Daim Saleh

2020A.




