[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

http://rjms.tums.ac.ir

Libaghy W@

. |
VWAV 53,598 OV o Ll YV 6,50 ISIIII:S“'.'HPBIINIH-D |

oliilo )5 gLl yo

Oyl olisle,S wlisla S S, pole olKitils el (Sl g5ls SEo3S o 5 (SKibjy 01Sld «smniom 055 «(Seby Sulf pamasiio g 5 dlil 1 iy o LSy 55 %

ralibakhshi@kums.ac.ir .( Jgiue sk 5 %)
s_kh_61@yahoo.com .1yl (05 «5yd (185 55 0 y55 ploy oSl pale 01Kl ¢ ouwlid o3 Ayl (quolid 87 1 A dnowns

akramipour20@ ..yl clisle,S wlisle,S” (Sibjy pole olSiily ¢ S5y 0aSuily (5355 09,5 559loSS] g (93 LSS G989 Hkuiil> g1 (0,51 LS, 5>
kums.ac.ir

drbidoki@yahoo.com .l ! «ylye5 <5 GRS 350 49 ply oI ¢ wlid Canj 05,5 « S aastio g Hbdbul 1 S dwt B S 5>
AIEIY bl ol VAN wzdlys g,k

LXVCES

@l (B s glowl g gl i sLitio b b Caman 13 g 039 gl (o985 L (35 S ()lon Sy oYU 130 g die
Sobow ol g8 J) S (adeis 5 J)mS (S Gl e (s 5 e sloital) Sl (oo olon (nl (B> e e e E9ed ey L (o0
b

Ly ealtile S bl Ly oliile 8 (S pole oltily (S50 <S55 olSslol 4y oolay) 5,9 ¥+ 51 Lo — Ligogs adlae o4l,5 2y 49,
303 31,81 (ol el St 635 g chidly inlS |y b HD A2 g HD F gglans g smibs 35 5l 57 s MCH (<YY) s MCV (< A- fl)
2ls (ol dai ls ias ARMS PCR iS5 b g yadss Salting Out 39, 4 33l opl 0955 DNA 33l 0391 cyglS W o5 wlis slo B
513 L apolyAd ige adlls 3)50 digad o 3 (e o @l ol pasie e £5 7 ey 290 208 Fe 1250 TR )3 laaidly
501+ImRNA Hb Adana cls igs a3l s £VV/0 Slslys L apolyA6 Licgas 2Y0 Slold L 0-50t igs o j g YVID
L4335 ololid Jlg s 3k 51024832 G>A

5 emar (65 Jlot (S 0glidio S 0l (o o 2l @l ) g 0092 dilaie )3 0 plowl adlllas (5 el cadllas (] (g S AR
Dged odlatwl Wes 5l L ez

olislo S ¢ Bl e gla Ligs o g8 s ¢ oYU (H] La:a,l,..\ﬁ.ls

Al VBT (g Lo sl Jpins 155
Al S 3y el (o o el
1ok 4 Uy g (Lans¥lma) cibgial, W 000
—0+) a—po el S, u| i Ol s
(A) ooV

(el Jol> Jolis oVl W1 o e
H s t598 o 5o o caa¥b Lall i
et A4S abl (oo L g0y
99 S 59, = TS (Jese Ll Kkles
03, Jlaz )0 il o malSWT 5 oz b 4
sl 5 (S (FeFenls ool LT S
31 aS oYU LAl 5,8 90 5 0,10 0929 atriue
H 5nsl5 g0 (g)larm sl Coanl (b s
(Hb Bart) _udlsb uys)dsd oyt 5 (Hb H)
O 5 ) sl oo

3

Ao
5SS sl il (il (S eV
53 PES 0 1) 395 on Ggmma o 53
o OmislS sl oy i el L plais
3 i o oyl eVELIT (V) Wl o 99>
sl 03 (1) 3,1 s lS W (slo 0y 0l
asg> ;0 2o g la) caclan &ygo 4 (yoslSe]
0 G YCHaFa o o O)a
FSTF) alonds @Blg V7 pgj9e9,5 oligS 553k
S50 dmy el oS LAl 5 0 ek az
(—laa) oo L o (- aoa/) S5 sladi>
il Jols 3 ek sla iz Jy wadlse
So ol wlal ) Bis ¢ (gagilS el ST ol

s 0 (0-Y) 58 Sz S GadslSs aix b
(aTa) la Lo (Ta a) 20 slo o 5l —ol>


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

gMCH L ol j ot Sy S 9 Sang S g
Hb Fg asl jals b Jl i HbA2 (sl MCV
Aogr 00lad Gl ol leys 4 aS siws b
sl ) s sl Bas w8 o8l ol ien
(__MED 4-(0) 205 o 42 g 37 s S LT
Ot o 50 Shlem (s 03gumme il oo
o8, oKisle;l jo (SYSMEX KX-2, Japan)

28,5 aloul olBiulosl ol jo 55 A2 (poolS gen
O35 5l = (e 02V (6,5 assed sl
Yoo ol a5 gldg) J3ls 003 2 e
(PH=8) ¥g¢ o o3 EDTA , _=Js s V-
=8 S le dbged 0l 4By, il o
o, 5 lw az 0 -Ve )58 0 DNA #l 5l

DA (5l

o9, b ohlesm (9> st slo Jsks ;I DNA
() 0o 5 7l 5wl (Salting out) glosl Ko
o)l 99 L B9,y il 5o aoMS 5k o
o J5elS 008 5 3 Bl gt JolS 55
s 30,8 sla JoudS (Red cell lyses buffer)
Lsle LJ?‘“KW&WL;AM))SQ o
a0 VY los o celw YV oo 4 SDS
5285 wilgs 18 il o S ol 5 il
sl gilwlas el Lade NaCl 04380 aslsl
Jsbly Jobgnonl S5 b cus 4 g al>pe 0
Sl it & gty sl g See oK 0 7 Ve
al> o ol joclls wales o 1) ey DNA
k_A—PTE Jj_L?bo )_a.aJﬁ)io.d YeouVO- Sgd>
A dolg> 05938 DNA el

L oo zl,5cisl DNA oo s 5 clale 51 o
(NanoDrop ® ND - ;ieg:8g mSl 51 oolaul
yogls YA g YP+ slo 79 Job 50 (1000
A CaiaS ola asgel 9ol oo
g 33 VA =YIY oo o o] 0 260/A280
ool !zl DNA Lwias Gbesl PCR STy
sbos 55 3oy (lopuzes ST plowl Gloj U

http://rjms.tums.ac.ir

OlSes 5 o e Loy 5o @

P PRSP AP 3 H REAYCES
5 (b gz slwl g gl adlae e
35 eomWB (VY g A) amil e el lalew
Sl 10,95 1 YL (G35 5l (JeSlge mlaw
S (rez y2 (S il k) e I
L0 aSsyeb aadl oo )b, pols Gz
) adbic ;o slo iz (nF @l e V-
Ll S5y adeis () oo e JSis
FrNse S35y o o Wl oo (oYU
g 5l il (alel> 285 (s Lo
s AT sen i Sl e 1 (sl sol5ils
S syS sl Hb H (g len 5 udld g yore
5 OF) (eom¥BL L ()13 o (ols 05
bzl y joiws S e (asedd (roizren
SYsb ool pleydg anien ) Sa sla o)y
sle Gz 3L cplpls (V) wled SeS So
OO et sl 558 50 05 ge LA
s Ol 3l 5 ol 39,0 slon S8 Copndg
Mg 5l =8 asds 5 a8l e (alulis o
3,5 oolatuwl
plodl aiey ol o ot Oldlas o 5l 5o
Gl bl 51 Sy a5 olisle S bl o Lol ons
2 obaiSl (Bl (g9l dis S
St el 4855 D90 (il la diged 59,
S5l esliil Ly oty diged (JoSIge (o)
o VBLT s ol abis (gl slag,genlise ARMS PCR
3,90 (@ 0™, HbCS and Cd19 (-G) ™)
G S ($0)l5e Sl ey 285 13 o)
0,55 oLl ARMS PCR g, G5ossb |

Ao ,S alxil Jlg s

SLETP)
Syl el )l Ghlas o 5108 Fe slass
Sy Sy oilejl an jaatie S
6&‘3_3 J.@‘ l_: ol_,.i‘._SLA; C’S_..J)., 'ag_l.c oKislo
Iy aadllae a 09,9 bl i a S coliile S Ll
5 Cold, el e ans bzl aasls
s—olaisl aol Jiwng asl culs, o8 eSS
FSde o VA olaws il aials axdllas o)1y of 3
S shilo o8l ol Wogs Eige A YY

WA 2355, MA o5les YN oy 1gjl) iR js ogle alan


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

oo VBT Loy sl slo ()5 (Bd et sl ez (J5Ss0 (o)

PCR Jusly 5 Jools cilaba o555l Sequencing ¢ ARMS-PCR ziSly ;5 oolizul 3,90 slo peuly (sa592S'g gy =V g

ool 3y5e  askad Jb S5LT g 556
ARMS PCR 189bp 8'-GCA CCG TGC TGA CCT CCA AAT ACA GTT -3' 02 cs-N
ARMS PCR 189bp 8- GCACCGTGCTGACCTCCAAATACAGTC-3’ 02 cs-M
ARMS PCR 815bp 8'-CAAGGCCTCCTGGGGTAAGGTCGGCTCG -3’ a2cd19-N
ARMS PCR 815bp o'-CAAGGCCTCCTGGGGTAAGGTCGGCTCC-3' a2cd19-M
ARMS PCR 767bp 8- GGAGGCCCTGGAGAGGTGAGGCT-3' _5ntN
ARMS PCR 767bp 8'-GGTGCGGAGGCCCTGGAGAGGCT-3’ _5ntM
ARMS PCR 8'-CTCCATTGTTGGCACATTCCGGG-3' a2Com R
ARMS PCR 334bp 8'-CACCGGCCCTTCCTGGTCTTTGAACAAA -3' PolyA6 N
ARMS PCR 334pb 8'-CACCGGCCCTTCCTGGTCTTTGAACAAG-3' PolyA6 M
ARMS PCR 330bp o'-GGCCCTTCCTGGTCTTTGTATA -3’ PolyA4 N
ARMS PCR Pb330 8'-CGGCCCTTCCTGGTCTTTGTATG -3’ polyA4M
ARMS PCR 2'-CAGGGAGATTTCAAAGGAGGGTG-3' PAScom-R
Sequencing PCR 8'-CGCGCCAGCCAATGAGCG -3’ ALPHA1-2-F-SEQ
Sequencing PCR 8'-CATGTGTGTCCCAGCTGCTGT-3’ ALPHA1-R-SEQ
Sequencing PCR »-GAGAGGTCCTTGGTCTGAGACAG-3’ Alpha-2- R-SEQ

ALPHA A Wi o5 ALPHA 1.5 s & bstye yorly SEQ oS siie yoslyy COM by yorlyy F ozt y sy R caly tges yoslyy M eipmsis yol s N

solw a0 A0 sl plol as > Yo gl g
as ol 3 Blw ax 0 PO w@ads ) Dow 4 ol )F
Y Soe ol 5 il az 0 VY g dads ) Gus
0 S sl WSy izren 4B Y 5 aido
Bl delol ol 5 il a0 VY gles jo agdo
5515 59, PCR o¥s—ame o ld o
F0 e 4 TBE 3L o 4 (Invitrogen) 7.1/07
399239 Sl e Jg AD 5L —Jg L g aa.8s
oy bl dige .0y0,5 (Power supply, IRAN)

Smley porasl oslaiwl Ly 5 (59, y— 00
ol yod L0 (6 o] S, (Ethidium bromide)
J=uSg (Ladder) JoSJgo azlis Lo aiges
PCR Jgamo 5| sl o0 solitias] e 5 cite
oS giligeghl Gl 5 UV 5 00l svaline
AR Y| SW)) W Jos a5 5 lop
DNA gl abaii slo Golige ow)p Cux
25 ARMS PCR gl ek o5 53,31 o
-0 5 0 sl 5 waog oal o slo yigs
() Jguz) ol gla S5lel 5l oolal b (yslS
oz Ly (iSTy bglis )0 wiyl b wiads 5355
byle (o053 DNA Lol 2l 9,500 0 2l
CLle L) PCR 3l ol ol Tag ol o S5l2]
5dNTPs 4 Vo o Lo ¥ MgCL2 (L

WAY 5355, A o5l Y o5 15y ySaisja gle alan

VLé.nojz

0,5 (6 IS ol 5 gile ax 0 -

ARMS PCR gt s g, ARMS PCR
el—wlis ¢l ,— (Newton, et al, 1989)
Sleolaiwl b oo asliss gl alais slaygumligo
sle agel Cgz (1 Jgoz) o5y sla S5k
Jlas J Sy cbise J, S ol yan @ oo
W pdy el

PA2  (a™Y)  (HBA2:c.*+92A>G)
o™ | PA1(a™Y%) (HBA2:c.*+94A>G),
(HBA2:c.95+2 95+6delTGAGG), Codon
19 (-G)(HBA2:c.56delG), Hb Constant
Spring (HBA2:¢.427T>C)

bl 1Sy plosil Lty (65l asee 51 om
DNA Jols 55 S B0 pom s 25T,
a8l Gz sl yerl) bS5l byl (o053
lmonly Taq o351 (S e yalyy 5 (ombo b
e 1.5 MgCly cdale b ,8L bglso s INTP
R e P R R A SRS RS ISR IS
W > dlacss g Loo ()l yo Ol s U aalol
AL s Jo 5 oo o PCR i STy
s yulg tas oLl (Biometra, Germany)
a0l 5 sl a0 0 sles ;o DNA aJl
7SS Al e (ZEpdy Djpe adBs B e

http://tjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

OlSes 5 o e Loy 5o @

S b (uS1) 5 Sle g adllas )3 osds ol sl Ligs Jo > -V Jod>

MCH MCV 7

olas 555

(mean £SD) (mean £SD)
YOINENND VVIARY/YS ¥/o \ st
YOIYE- /Ay VYS/AE\Y b VF oYM o Joor
Y\ Ve/A ¥/o \ oPOAY g gPOA g
YOIYE/FY VS/A£Y/\Y ¥a N o™ oo
YE/F£)/AA VYIVEY/YD W/o v oP*Y /00,
YE/Y YY/Y A ) Hb Adana/ aooo
Yo/o Yo/ Y/ y o, +832 G>A o/ o, +832 G>A o
\t4 vv/Y Y/ ) o; tImRNA o/oo
Voo ¥ 9o

5 (HBA2:c.56delG) Codon 19 (-G) ol abais gla g b dige3l <o zud )3 cpmiman A cyonnd 331 cpl )3 Gl s & ggommo

SIS gy o Sl oy 4Bl 2SS
aslelo,d ,d 9, e VO o (Percipitation)
5 Lo absels gal> o5 AP cdy ol Lol
YV\Y. Jo— ABI Genetic Analyzer oo
do oud odld d sl as a g Lol oolo 18
Bol, 5 g plzil Lo diges iilg 5 ol o
o @l 0,8 e plaml b diged GadsdlS s
GLQ )‘)._5| e oS l; ‘) oK )‘ odel Cawd
Gene 4 Sequencing Analysis 5.2 _—olais
S 9ilS g5 Bol, 5 a5 ¢ JLST Runner

aadly
SOt Lo iz oy p 0 addlbe (ol
5 gl ahss g £ Y ARMS PCR i, L
Ay o oo b aiged 5 (2A) L& TP
alall gz 097y o Il uend by, 4 Lo dige
=y p azes S ool plas ]y e Y e
3,90 o, 3151 (L AY/D) , a5 ¥R o JeSUge slo
S Il (55 adigm )0 gz 2929 LS (cw)
(Y Jsa2)
Oemxd o8l cpl o alie i £ ggeme o
sl iz o dgeljl G ey ioren O
5 Codon 19 (-G) (HBA2:¢.56delG) (gl alass
Hb Constant Spring (HBA2:c.427T>C)
Sl et gy SeS @ oS ola e gyl
gl gep g 0 (asiie (rglS-00 ()5 )0

http://rjms.tums.ac.ir

s a3l Hb Constant Spring (HBA2:¢.427T>C)

ABI) JSL o JL» 5 oK —wo ;o DMSO
4l » .o-% pll (Applied Biosystems, USA
0 oo ol,5 il a0 0 S 4 oKl
o, 5 il 4> ;0 A O jg0 4y 4z > Ve ad o

Y O a0l )5 gile ax 0 #T ad s ) Doe 4
g a8 ) Suw ol F ile a0 VY aado
Do 2STy (b 5o s S pelais b Y
aslol o, 5 Sl az 0 VY glaoo jo 4o
=4l
PCRI Jgazs azecs sdnlin jl w aolsl )0
e sl A5 PCR plndl s 2l 5
plel PCR (g3l jalls cS Lo g PCRI
sl ai, SO DNA (o5l caws @ glp 208
Sy S et ol g 438y 2S5 5
—iSly bgloes cal> o ] jo .0l plxil PCR2
byl (il 005 agd i 9,500 Ve o> &
PCR i Sy Jyaome i) 5,Sn | Jals

Blgdye f"")_j )_...J 9)_i».a 2 0o ua.A_Z.lJ
PCR5X ,8L , =] 4,50 Y Terminator v3.1

Reverse L, Forward ,5;L¢l , =) 4, S 0.5
—hbe O ) d o, S F/0 5 (V Jga—z)
olws ;o 9 a0 5 oolel (RNase-free water)
(Applied Biosystems, USA) ISGLw Jloys

8l iS5 5 bl b

a2 Y0 w@ads ) Gus ol 5 sle ax 0 47

il Ve Cae ol )3 ile a0 A8 D90 4
A0 54l D oo ol S leax 00
sl e, SEDNA aads ¥ oo 4 ol 5 le

WA 2355, MA o5les YN oy 1gjl) iR js ogle alan


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

() - st 5.5 i 4 S

JAS @ bype oo Jl Jgl Y 93 SV 55051 5 59y 5 07

otz ¢l ARMS PCR gy S p> ¥ guasms 5589 5801 -) S5

LY gl Y g sl G5Sojaen Sygo 4 (i Oned 4 bgspof 90 oY g (550 J5uS) ©ojg i Oygo 4 g 4 bgipe ¥ o VY (Jloy

wlo.lwd)j#)wl.))wlyw)l

el GgSje s Gjgo & ke ed 4 baye A gV (Vg Jloy diges 4 brpe £ 90 (Y 5 ©sjgyia SRS 4 bgpe ¥ o ¥ Y (Jlop S8

5 Ol e Olml o8 wamz (ol Jles
Sl ools plaizl og s as 1) ol 558 Jles
Eo— o=l 5l 69,9—0 o=l ez 0 . (VF-VF)
OF) el onis 5158 g
g Bd> ol Gded )0 mlh ez eesd
Sleld Lt (35 S gl shal lassdls s
o™ (HBA2:c.95+2_ 95+ a—il /Y0
(6delTGAGG
sbe Gz Jelos g 4525 Sz &5 Sl
S ans o lis Cenl 485 alonil eVl W]
ol o 4 i
o, ATG— ACG(HBA2:c.1A>G),
PA1(a™Y4%) (HBA2:c.*+94A>G)

WAY 5355, A o5l Y o5 15y ySaisja gle alan

Al oo (site JyuS aigel a bgye Ve 5% gla Y

&,9-0 4 Hb Adana (HBA1:c.179G>A) Lls]
Do VIO (Slglyd g 0,8 S j0 DS j9 50
0y +832 gz g 00,0 VIO Slolyd 50,8 SO
&ye—o o G>A (HBA2:c.*+107A>G)

S5 oS g Sy
Al LS 0 Sz ol G o
[PA2 (apolyAd) (HBA2:c.*+92A>G) &, 90
1 Dieez ol )8 CXVID) |y sl e 5Vl
Ll (Ba> ,f (grmslise azly slo JT o
Gblie o 4l Giez W1 on s olyl 3 (gonsVl

http://tjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

OhlSes 5 iz e Lo, 5o @

JrS d bgsye o a3l gl Y 90 VD 5T 5 g9y 2 00

" Gt sl ARMS PCR (0 S, 5 c¥guamme o83 Sl - S5

Sl dged 4 bgupe W g WV A gV (Y 5 ©sSajg i (sl digad 4 bguya WY 9 WV 908 50 () ¥y CgSujpin JyuS 4 bgye ¥ 9 ¥ (Y (Lo

Sg03  Ee30  §952 5874 5896 §918 5940 G362 5934 60DS 6028 GOS0 6072 6094 6116 6138 6160 Bl82 6204 6226 6248

& o T oo F G
487 489 491 453 435 457 499 501 503

rrlbtrrrrrrrrlrirrrrirerln.
6 €C €C € & 6 G T T &4 &4 G & £ £ N €

505

EYRLRARERRERE

[ G & & G G 6 C C G
507 509 511 513 515 517 519 521 523

5308
439z | 4971
0

i 8053

Cpa a4 by e JISS! 48 )3 adlllas (ply3) 345 (o0 0sd 95059 58 Oyg & oS (HBATL:c.179G>A) aHb Adana i -¥ JSs

{cwl oad 03y Ui o )8 Sy & (asd 9 (2 Sy 4 (i ((Sue U & 195 o Sy 4 03] 5L gl s

=0 9 OS] (e iy sdie Il o B>
(VVA) il oo
4o Codon 19 (-G) (HBA2:¢.56delG) g

stz =B Slols 5 olnl 300 ceimg oo
ol asllas ;0 aS Jls 0009 o650
Slald b S ol ot <8 o 5l 090
OloygiS 08 wgiz g 55 s (Jlad o (65
OF) ol 0y o5 5
L, (HBA2:0427T>C) gz U1 5
y—ol> asllas o Constant spring  y.ost5 gon
5 syobs adlllas )3 i pl 99— Hio
oz sl Pl 5l (Sl 3700 il Son
S92 4 GloygdS 3,8 Jlod )5 (B3> ppe aidly
G5 e 5 yaS lalyd L 5 e ools ol
ol ool &8l 5o )9l Jlad 9 08 o

http://rjms.tums.ac.ir

iz plow aalllas po i T gl
Jleb )0 (Bam o8 sl iz Gl yo j5iS
AL alin ;5 b as 3,0 o 5 o2
13 XY el Ly ol 55 e 4o ((AYYIYY)
Slelp Loy 4o ol Jbd g (26 o5z
cmizmen (VE) ol 0ads o, l3 VYISV 5700
gl adly G T g9 (e Gl €5
Gl )5S 10 5 o35 (VA) (3] ,5dS S/ ¥YIFF)
FOD) S5 5 (V) (e ovoie O)lely CugS
il e mls sle iz
(a**Y%) (HBA2:c.¥+94A>G) gz gl
&l ay il o (VD) yols aslllas o PAI
Sibom c9d i (nl DeS9en 02 (0
Golo o=l (B3> 08 5l ol &jse | H
2 G 2Pl Syee nl (F) S (oo ol

WA 2355, MA o5les YN oy 1gjl) iR js ogle alan


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

o VBIT liloy GuaslS AT slo 05 (B3> 1 (slo S IS0 (o2

P g peds
oBiolesl yo ‘saslf_w.aba)—‘ OHSe pimen
Sy pede oS iils S SCSs g il )8,
)S_....» C)Jo u)‘ 'ab;.ﬂ o Lg)l.iasb S ‘oL&jLA;

b oo Jos 4 Gl 508

el oo alowil olzile S Sipy psle

&L

1. Cao A, Saba L, Galanello R, Rosatelli
MC. Molecular diagnosis and carrier
screening for beta thalassemia. JAMA.
1997; 278(15):1273-7.

2. Weatherall DJ, Clegg JB, Gibbons R.
Thethalassaemia  syndromes. 4th ed.
Oxford, Malden, MA: Blackwell Science;
2001. P.484-525.

3. Greenberg PL, Gordeuk V, Issaragrisil
S, Siritanaratkul N, Fucharoen S, Ribeiro
RC. Major hematologic diseases in the
developing world- new aspects of diagnosis
and management of thalassemia, malarial
anemia, and acute leukemia. Hematology
Am Soc Hematol Educ Program. 2001:479-
98.

4. Shaji RV, Eunice SE, Baidya S,
Srivastava A, Chandy M. Determination of
the breakpoint and molecular diagnosis of a
common alpha-thalassaemia-1deletion in
the Indian population. Br J Haematol.
2003;123(5):942-7.

5.ClarkBE, Thein SL. Molecular
diagnosis of haemoglobin disorders. Clin
Lab Haem. 2004; 26:159-76.

6. Fei YJ, Oner R, Bozkurt G, Gu LH,
Altay C, Gurgey A, et al. Hb H disease
caused by a homozygosity for the
AATAAA-->AATAAG mutation in the
polyadenylation site of the alpha 2-globin
gene: hematological observations. Acta
Haematol. 1992; 88(2-3):82-5.

7. Orkin SH, Goff SC, Hechtman RL.
Mutation in an intervening sequence splice
junction in man. Proc Natl Acad Sci. 1981;

\Y“\Y’J_:)}}‘\\A a)uc\'\ a))zlsjllbslijj:.!.nslgnl:}n

A%
L Hb Adanaoa(HBA1:c.179G>A) >
sle i 4o i Adana (yoelS g0 les
S —aS —lgly8 sloa b Sl _wlil , Suo
Bis U ez ool odles (O F) colls 55
(Vo) oS oobml hH (g)les osgd olgo
alises sl |5 (igm oud 45 CuiS i
r S Grge w o)l SUNS g Gl jgis
Sr—e Slgl 5l gble (a0 Le i
2l ol Gblie ;o Laid (B g 039 1595
RN
e I I R R o
2oyl caeds Ol o 4 ¢ cols Gbla o
Gl 0oLl 5Lty Vhe JSS1 4y o Cenglie
)
R R T ST
Otz oYU Ll ol 8l o i e g
(HBA2:c.427T>C)Hb Constant gl a_laas
als by als 5> o Mb s Spring
S boes (Sd> e
PA2(a™Y*) (HBA2:c.¥+92A>G),
PA1(a™YA%) (HBA2:c.*+94A>G),
o™ (HBA2:¢.95+2_95+6delTGAGG)
ol 55 eans coily la g b as il e
A) oyls Sle oo aslllas
PA2 (a”*) (HBA2:c.*+92A>G) ygu—wlige
sle agas ;o Sl 5 itz 0 @l
iy el clllas ol il oo axdllas 5,
Olss o0 Ol 5lg 00gs adlaie ,8 oo plow! axlllas
o= YB LAl JoSle (6,5 JLoyé Slaal (gl
oyt olzile S nliwl jo adg 5l LS awsedss
2Ol e b crl e @S oS sls
Olbos Sz Sj 0j5line Sy plnil s,
5 trez 655 Jlosf il sV L]
P9y 0998 g eoliiul W 5l BS anseis
adlhio slo S o 50 el (JIgS e
abd = Sy sle G Ll Gl ¢
ey 0 B A (65950 (oYL

http://tjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-2999-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

thalassemia diagnosed at a medical center
in Jordan. TAF Prev Med Bull
2008;7(5):373-6.

19. Hamamy HA, Al-Allawi  NA.
Epidemiological profile of common
haemoglobinopathies in Arab countries. J
Community Genet. 2013;4:147-67.

20. Durmaz AA, Akin H, Ekmekci AY,
Onay H, Durmaz B, Cogulu O, et al. A
severe alpha thalassemia case compound
heterozygous for Hb Adana in alphal gene
and 20.5 kb double gene deletion. J Pediatr
Hematol Oncol. 2009; 31(8):592-4.

http://rjms.tums.ac.ir

OlSes 5 o e Loy 5o @
78(8):5041-5.

8. Harteveld CL, Higgs DR. Alpha-
thalassaemia. Orphanet J Rare Dis. 2010;
5(13):1-22.

9. Phillips JA 3rd, Scott AF, Smith KD,
Young KE, Lightbody KL, Jiji RM, et al. A
molecular basis for hemoglobin-H disease
in American blacks. Blood. 1979;
54(6):1439-45.

10. Oner C, Gilirgey A, Oner R, Balkan H,
Gumriik F, Baysal E, et al. The molecular
basis of Hb H disease in Turkey.
Hemoglobin. 1997; 21(1):41-51.

11. Higgs DR, Vickers MA, Wilkie AO,
Pretorius IM, Jarman AP, Weatherall DJ. A
review of the molecular genetics of the
human alpha-globin gene cluster. Blood.
1989; 73(5):1081-104.

12. Lam YH, Ghosh A, tang MH, Lee CP,
sin SY. Second trimester hydrops fetalis in
pregnancies affected by homozygous alpha-
thalassemia-1. Prenat Diagn. 1997; 17:267-
9.

13. Miller SA, Dg Kes DD, Polesky HF.
A simple salting out procedure for
extracting DNA from human nucleated
cells. Nucleic Acids Res. 1988; 16(3):1215.

14. Hadavi V, Taromchi A, Malekpour
M, Gholami B, Law H, Almadani N, et al.
Elucidating the spectrum of a-thalassemia
mutations in Iran. Haematologica. 2007;
92(7):992-3.

15. Hadavi V, Jafroodi M, Hafezi-Nejad
N, Moghadam SD, Eskandari F, Tarashohi
S, et al. Alpha-thalassemia mutations in
Gilan Province, North Iran. Hemoglobin.
2009; 33(3):235-41.

16. Tamaddoni A, Hadavi V, Nejad NH,
Khosh-Ain A, Siami R, Aghai-Meibodi J, et
al. alpha-Thalassemia mutation analyses in
Mazandaran  province, North  Iran.
Hemoglobin. 2009; 33(2):115-23.

17. Lacerra G, Musollino G, Di Noce F,
Prezioso R,Carestia C.Genotyping for
known Mediterranean alpha-thalassemia
point mutations using a multiplex
amplification refractory mutation system.
Haematologica. 2007; 92:254-5.

18. Abu-Ghoush Mw. Subtypes of alpha

WA 2355, MA o5les YN oy 1gjl) iR js ogle alan


https://rjms.iums.ac.ir/article-1-2999-fa.html

Original Article http:/rjms.tums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-05-09 ]

Molecular analysis of alpha globin genes non deletional mutations in alpha

thalassemia patients in Kermanshah province

* Reza Alibakhshi, Assistant Professor of Medical Genetics, Dept of Biochemistry, School of Medicine and
Nano Drug Delivery Research Centre, Kermanshah University of Medical Sciences, Kermanshah, Iran
(*Corresponding author). ralibakhshi@kums.ac.ir

Somayeh Khalegi, MSc. Department of Biology, Payame Noor University, Tehran, Iran. s_kh 61@yahoo.com

Reza Akramipour, Associate Profesor of pediatric hematology and oncology, School of Medicine, Kermanshah
University of Medical Sciences, Kermanshah, Iran. akramipour20@ kums.ac.ir

Seyed Kazem Bidoki, Assistant Professor of Genetics, Department of Biology, Payame Noor University,
Tehran, Iran. drbidoki@yahoo.com

Abstract

Background: Alpha thalassemia is a single gene disorder, inherited in an autosomal
recessive manner. The thalassemia occurs mostly in peoples from the Mediterranean to
Southeast Asia. The present study was aimed to identify the prevalence of nondeletional
Alpha thalassemia mutations in our samples in the Kermanshah province.

Methods: This study included Alpha thalassemia individuals who had referred to Medical
Genetics Laboratory, Kermanshah University of Medical Sciences, Kermanshah, Iran,
between March 2009 and February 2011. Subjects were from different geographic areas of
Kermanshah province in the west of Iran.

Forty patients were selected upon having red cell indices suggestive of non deletional alpha
thalassemia carrier status (MCV<80 fl and MCH<27pg, normal or slightly reduced HbA2 and
HbF) after B- thalassemia, iron deficiency and deletional Alpha thalassemia were excluded.
Blood samples were collected, and genomic DNA was extracted from peripheral blood
leucocytes by salting out procedure. DNA analyses were performed using Amplification
Refractory Mutation System (ARMS). Sequence analysis was applied for DNA samples
when no mutation was detected with ARMS.

Results: Six different types of mutations were determined in 39 subjects of 40 individuals.
The most common Alpha-thalassemia mutation is a”¥** which comprises 37.5% of the total
mutations, followed by o™ (35%) and o (17.5%).

DNA sequencing of the amplified a-globin genes revealed Hb Adana, Alphal+1mRNA and
alpha2+832 (G>A) point mutations.

Conclusions: This is the first comprehensive study in this region. The results of the study can
be also applied for the genetic counseling, population screening and prenatal diagnosis.

Keywords: Iran, Nondeletional alpha thalassemia, Sequencing, Kermanshah
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