[ Downloaded from bloodjournal.ir on 2025-12-22 ]

<

S L it
(SRR

(TVA=YYP) AA by ¥ o )les £ o5 2y Al

20T uigd 9(e, C, E, C, D) RN s ol sy 55T (5598 gmovhaslg gw
1WAZ Sl 40 0biTp 33 (b saw o995 FALS o

'S o e ke Kl

Oduiy

S g 4l

gCgDojwﬁib.wl@QQBM}I@,&»,}WCﬁ;W‘ABOjlﬂRh S5 05
3 Bip Bl o 2 055900 D 03T 5 Mter G 0 8 03T r Sl s et 5O E
Q—Mjéuoigr—ssﬂj(e‘gc‘EgC‘D)RhMdhb;&sid‘}‘féwjbw‘w\hﬁw‘
SNl ST S 5 530 slaca g5 lls 311 plubid i o0 ;\,if,s Ol ;g5 08 ST aal
.59 UAQT

borigs 59050

s S W‘Ja sheS ol \YYP ‘_;_,,,3‘_;,1.«.:»,.; Q,ypm‘_;ﬁfd}u S ‘-;é-:-'p"s t}s )‘ [ % (l}u‘ as)Uase
Lo s S350 02588 p e 53 IY10 (J 38 0ol g 23 8 plowl sllp 5 05 Jisl oKL 4
el 5 5 G L e 05 ET Bld SIRN 5 03 8 50 RN s (gl s 5T
A el S 85 Sl

bast

= AV/OV —AV/ ¢ CTAE/PE) e 05 T an b e STy op ik codd edalia sla STy adS Ol
—Q0/8Y JAY/AN) D 05 5T 3,50 45 39 (LF¥/O) E a4 by o o odalie 2iS1y op S 5 (C1 /40
C 5C slads =l b xSty RS adls e STy sl BIUV/Y 5 Cate STy 5131 (CLTR0 = 44\ ¥
Yy VAAVAS }./.V\"/O [V g g VR o1

i ) S A

LSSl s Aw Rh gladsly 4 2y 4> 2 am g sklp 2 Ol 5 )3 D 05 81 ooy AV 6 5l
SO sbwl psyd e e QNS Tael 4 o s fad (Bb 5 es e 5 ST 50 1 adlate g5
s S e SIa Gy 3 e 1) S e 50 e slad sIS

Ol b OB ASIAal (RN (55 05 5 s ¢ i 53 S50l SalS’

AT s sl
AN ¢ s Gl

SAVVY=FAOAD : :.1,\5_51416,5- Gl oL 5 01l 02 Janl Olejle Slidiss S e - 0t b s (5 Slen iyl wled ) 15 fome il 3o )
Oy (a3 pske il om0 L s 5 slen Ai ) Wl ls Y

AR


https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

S ol e 5 s Sl

O OB aSIaal 53 o Ci g s Rh Lol slacss 5l

o 205 oAl e ld S5 et oS5 s
et ilsee else U Caw Ol Jgb s ol (S
2D 05 5l g aallas SO 53 e Ol 4 iled
Il il sds 5158 Aoy Ar AYES L s 5l al
53 Sy S edal as 4 il ) 534S O]
2 S lees S s s OLSen 5 it
53 A0 S gk Dlsm 5538 ol o OIS S1s|
QDD e VWA Jl
5 elaaallas €5 ol (655,0 olel pmen
ploml adlaie s 55 yakls Sl laess 5o L ol

..)).J:

bR g, 9 alee

S Sased Dy o s ¢ 3l ek r\qn}l axdlze
i 0dS aanl e o duSIAAl VYYS (65, (gl s,
oS el \YAS L s "—-’TCF' O Jlsl oKL
A eI (S5 0 53) X100 gl 5
— DR e e sl e ST L DS S TAl &S
_ ol ses =mlyeo wlE- wicCo 1D
L3ty 2V 5 Gasi 5,5 45 D - 5T CDE
g2 3 Nen bap e BTl 01l 0 Il Ol
Ghls Ll cs e &S 5 a5 5 JU IS 45 40 IgM
ol g5y Ay 31 Jlal 5 O ae s
= Lids LS Jole S 5 s 5wl (O3l
5 5 2kl (65 Shas sl Jandl) s ol
LS ol b il O s sl slacS L5 Ol s
aslsl 5o, Fr e a5 S e fk?ﬁ‘ ligy &) ge am
ROHN

3 S s STy 680N o3 ol OLL L3 s
a5l L ol glakipd SESTs g5 ol
e Bad I e sLal3 STRN (s S e
o i by dodr 0 b Sy s 53 s S
Sy o 5 S gl sl r 55 RO slaos
S b Sl S osb s S sl
g JolS s 1l 5 B85 S Jeime Bl
O Jsdr) s S )5 eslnad

Y-

i

S S St S S SO RN
I3 s (3l sl ABO s 51 g il Lol
3 oSt 45 Sl Gy 0,5 55T 00 Jilas
sdibee 5 EC D 05510 Lol sals
Sl () Nl Lo 5T ol cp 5055500l D 0 1
206 31w ST aS el g O 50 5T opl L
238 G5 Sute 0381 03 IS 05T i L S
S s dal = sl oob T ol ade oYU Jlex! L
o3 GladsdS S 4 e il 53 sl T !
o5 035515 5 e 5 Se ¢ pAe 5ok sy
23 eslsen 45 a5 S Sen Ol ol 53 (F=0)35 5 s
sl Ohlan A8 e 13 OIS ) S me
sle o VB Lo (Multitransfused)O s> ¢ slts 5555
o plis Sl Hpbe 4 1O Fasl o 55k
shdl o s ar 55l 3l pl gl L85l Sy glaes sl 2
sl s 5 ALST pus sl e 05 5
o33 pd3 5 OIS Al e 3 S s slal3 51
el e 05 51 glad sl L rsls

oy ol o WUilg s ol o
sl Jbe Olse 4 dled oal b il s 50 (glaes sl 5
33 gy s Comax 3 baaddlas ST s e 05 sl
055l opl ade 555l e VB Slew S STl /8A
S sl g sl SISl O Bl 03 5 el
Shas e glad s SOL LSS L Ll oy dal
s 03551, pl o zs el anlllas ol il
R elasl 05 Il SToe 4l 5o b 51 8 e
D 051 s 51 6 o OuSlaal IS (55, typing
Cal (8,8 0dsl o (Al Wl oS (e ) 5o
(PN s o) 505 or 0551 e

5y bl Lo 5piS 5 sl Jls s ailinlie
275 (D 7 ) Rh pa Gl sl Slsl b sl sl
Sladks glaaalas 5,0 K o U.buiérpj:)\.b
Vg i p s o slaalllas azilor Ly 5 o
3 ol laasl 4 o)) 4 Ol ped 5 LEL o 0B
laaallas 534S o los g a3 ai sl ul O


https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

<

<&
/\/\J',:i\i‘ra)u.i:¢?e))> g%‘.*:‘“w%

gjhr‘aibh‘_;bb‘;‘bi j‘&uﬁ.}sb g@x@%&;é U(JI @l,l),uﬂ.‘:’l 6""‘.,"::.9:‘3 a|,o.hc\.3Rh ‘5\.&%3}3 :\ d‘gb
(Nl ok 41,1 G = 5T 2381y 56 5 oS

Antigens Other antigens
Frequency

D C ¢ E e Phenotype Genotypes (%) ce C CE < G

+ + - - + DCe/DCe R:R, DCe/DCe R'/R! 17.68 - + - — +
DCel/dCe R'r 0.82

+ - + + - DcE/DcE R,R,  DcE/DcE R?R? 1.99 - - - + o+
DcE/dcE Rr” 0.34

+ - 4+ - + Dceldce Ror Dceldce R°r 2.00 - - - - +
Dce/Dce ROR® 0.07

+ + - + - DCEDCE RR, DCEIDCE  RR®  <0.01 N "
DCE/dCE RZrY <0.01*

+ + + - + DCe/dce R,r DCeldce R'r 32.68 + + - - +
DCel/Dce R'RO 2.16
Dce/dCe ROr 0.05

+ - 4+ + + DcE/dce R,r DcE/dce R?r 10.97 B - - + -
DcE/Dce R2RO 0.73
DceldcE ROr” 0.06

+ + - + + DCe/DCE R,R DCe/DCE R'R? 0.20 - + + - +

1%z

DCE/dCe Rr <0.01
DCe/dCE R'r <0.01*

+ + + + - DcE/DCE R,R, DcE/DCE R2R? 0.07 - - + + +
DCE/dcE R?r” <0.01
DcE/dCE R2rY <0.01*
+ + + + + DCe/DcE R,R,  DCe/DcE R'R? 11.87 - + — + +
DCeldcE R'r” 1.00 - + - + +
DcEldCe R%r 0.28 - + - + +
DCE/dce R?r 0.19 + - + - +
Dce/DCE ROR? 0.01 + — + — +
DceldCE RO <0.01* + — + - +
- - - - - dCe/dCe r'r dCe/dCe rr 0.01 - - - - +
- - - + - dcE/dcE " dcE/dcE Fre 0.01 - - - kS -
- - dce/dce rr dceldce r 15.10 + - - - -
- - - - - dCE/dCE L dCE/dCE rr <0.01* - - + - -
~ + 4+ - - dCe/dce r'r dCe/dce rr 0.76 - + - - -
- - 4+ + 4+ dcE/dce r'r dcEldce r'r 0.92 + - - + -
- + - + o+ dCe/dCE r'ry dCe/dCE rr <0.01* - + + - +
- + 4+ - - dcE/dCE r"ry dcE/dCE rr <0.01* - - + + -
- + 4+ 4+ + dcE/dCe r'r’ dcE/dCe r'r 0.02 - + - + -
dCE/dce rr <0.01* + - + - +
b Hlen *

vy


https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

S ol e 5 s Sl

O OB aSIaal 53 o Ci g s Rh Lol slacss 5l

TEF5 Al LS RN gl s SllA Y Jod

ol s G5 il sl Y J_w;‘_;si - J’JT L Sy
(4,3) CDE Rh-hr v Kl g D ‘ c ‘ E ‘ c ‘ e
YA/Y vo.  CDelede gy DCce D,C,c e L
Y5/4 yr.  CDe/CDe  pipt DCe D,Ce L
V8 Y.y CDelcDE  pipo DCEce D,CEce LA S S
s \ia cDe/ce R°r Dce D,ce + - - + +
Vosp vy CDEfee Rr' DEce D,E ce R
£y oF cDE/ cDE R2R? DEc D,E,c + . + + R
VA )+ CDelCDE  pige DCEe D,C,E e L S
<o \  CDECDE g DCEc D,C,E ¢ o+ -
o V) cdefcde rr ce ce - - - + +
AVAR \0 Cde/cde r'r Cce C,ce - + - + +
¥ o cdE/cde rr Ece Ece ; - + + +
NRARE \ ? Cc C.c - + - + -
¥ 5 2 De D, e - -4
VY VY ? DEe D,E,e + - + - +
Sy \ cdE/Cde r/r CEce CEce - + o+
< /ey \ Cde/Cde rr Ce C, e - + - - +
Voo )Y geoe

UJ”JJ@L.Z (\—\‘ d}UJ)C,\_M:‘ o enls OLLES QL@_>

‘UMLSK_A‘T‘;)JLJ‘)}‘)‘°JJ—<)—A)J“T‘G—7}’5

STy ol RN (s g 05 ST ol 3 ¥ g

K589
Slaebl alols P | o
(Ao )
v/ 4)/0v MY NVEF | et
Zhni ¥/44 0/55 2 6-
VY/AY F/ ¥ VIFE MY o+
Yo/oA YV/ YADF Yor c-
YO/0V FA/AN frEa o OF E+
OA/FY O¥/\A 08/ sa5 E-
VSN0 VV/Y$ VIV an c+
YVVO YE/AY TZALN AT c-
/7Y 9N f YA NYA | D+
V/AA s VAY AA D-

YYy

2l LS s La sty a S bl oS ol S50 p3Y
Nyle Do 85 a5 5 5 seelS 3 QS Tl oMb
ke a0 Ol 0 JUisl Olasle s eslizal 5 4
| e Op gldal G L oS 5l 3l (g5 0 el

el oS o (aled e

R wbl
SLdsdS ol edalie sla i STy IS Ol S
STy o i 5ol slap T 5 QST 5 3
—AV ¢ Olabl alsl L 74¥/) e o5 sl w0 bg
055l 4o by e 0l sdalive [2Ss op 2S5 (A1/OV
sla 2iSly an by e Sledbl oIS 5y (LFY0) E
B 51D 5Tl lap 5T L s stalie

rAmb sl psen Sl mTCo Al
el = et sl 55 e r Lo 55
2 Sl Gaamez 55 4 S ol RN (glaanlllas



https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

/\/\J'Qi\_é‘Va)L».Jéfa))b

<

Ot JUs] (6,20 (sla JiSTs als )

Lo s> 4 55, Rh (D) typing plosl asy S
o=l 25 05T Sl O Ll el ol sl
2 @l S 0 oS S1 g ol )t e
Jlazl il Lol sl 51 G aBb 5 Al (golsub o
HDN 155 Sadson (S5l 5 O gl 3yl )]
&5 53 4L |, (Hemolytic disease of the newborn)
RN (e (630 5T 3155 olaw cnl 31 s3,050 5 23 8
oS ST Ll (=Y & Vel sl 5518 D s>
il sile enVU 2o gl 5 A se sle G 05
ol &S ol e oy o dalgt Jast s Cands
ladss 51 Jaw 5 Olsles 5105 S cpl 53 O el 5 geul
slaadlas L.Vl sl 55058 55 Rh R
L o) ladl (Sl s omdgd o b 3l s s e
3,5 RN (535 0155 e B o (R i (3 5T
Rh 535 585 aand i 3 Lol 03 905 blazul |
e L Sl gl slaandlas 5 DNA IUT 05y 3131
el Gl pde 5l (o sdns 315 el o Ses
S Sl S a8 35l sy I 50 5 K555
S e JUT (V=YYW il O L o bl
23 e B 8 55l 51 (ks ol e DNA
530 Y YUl sl | s e gla ST
G 3l oS ss blaral ol 3l 5oy 8 av 53 andllas
) i 1 35 Iy OLSal sl sl L3 g
O dsdz) s 555 SleMbl 4 by e Jodr 5o e sl
S A oly Jlex| 5 Sl 35 g w b Corer
a LadldS L 2Sls 5s bap s 5T U155 pde 0T e
slacishle &yl 5 sl 03 s 0l Cheas Ws
SaS 550 50T (g0 o 3 5 Sl 0340 ol
e adlae pl s OF ol OSGl Lol 35y dal g oS
(YOI 2l 3 4 5 Ol s

J1e o3 el pladil i slaadlas b anglio o
Rh slao) ol Slslp oo sl ol 3 b s

Yyvy

Glacomer 53RN s g0OS (p i mld @ ax g b
S Gl o i 5l S ¢ gy Ak
cDe(R") 5 cDE(R?) « cde(r) « CDe (RY) Jolx Iyl 3
u)mwulwﬂajwl;s«{(gﬁ.mlﬂf
3355 IOl s 85 blanal La sty 51y S
53 p a8l 2ULS e O e oS 4 ol Jle|
L5 0381 Ol im0 503 slad IS L STy
JslS lav S5 SO B 1S15 5 pde

.CM‘GJ).:}AJ;

Cainl

1 e3> plde Yozl (2l ol Blod 5IRN (2o
O 3l o das o jolanst] s 5 4 ABO v;;.m:.ﬂ)'lm
e Ll el s Ll s 0l 3 0351
(EC D dacumex 55 Sl 5 b L 5l ol
o=l sl sl Sl 5l ABT.(0-Mast s sc
Lot 55 50 5 e Sl sl 4 (2o
Lol . (N =V0) Sk (5,55 2 (Paternity testing) o |
aibe ,a O8SIal s andllas ol el s ER
sl S5 2
o J 5T ) U315 e =)

5O ms Co s dn S (a0l il e
4S gladan ;3 dle Olge 4 A8 o St s> Lis
Oy JUEl 58 e eV D 03 5T 1 5 T ¢ oot
.l D- d}}ﬁb-b.la.d;-é\_:;ﬂ.b}a
e ujd:;/‘d;j;- slaasly alilojl Y

38 o4 JLanl 55 » « Rh phenotyping rt_?;.\ (o
S5 sladsls ol s 5 Gy bl sy dal
4L}JJL.9@‘J_.~_>UL}_AGJ,~J \)oMJaL&JW‘JS
ol s aS e ehy e 05 51 gbad e L LS
1017 aS (g sl a3 LAY ol 5 aalllas
IS SIS e e 05 5T ol sl o STl
JP-)—? J_:LE r_;‘) Jj_«.i: eJ‘b v.:».x.? QKJ\MS‘M‘ W


https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

S ol e 5 s Sl

O OB aSIaal 53 o Ci g s Rh Lol slacss 5l

Lésﬁ‘uwﬂﬁjwm.zpw Qo3 Ve opl ST s
5 Ao, s AF/A YooV Jle a8 (s s 487) NAAY Jl
sl iyl S 55380 4 el Ve s s
sl S el S5 g (sjﬁ Y AF Ya-vy ) el
dd o Rh e kguojd:ﬂ Rl s gd)dﬁ ¢ o
Sy

RN o L0351 0355 0 sdtalie oS 48 Olea
Sosro 5 il o Solis gt glls e bl o
e SLa03 Bl i e L it oS
Lis 5 g S o Gronl s glaes S
Aol alls S L;Lmsjﬂjé (S35 90

S o i
Rh slads ol SaSl, a5 das e 0L anlllas oyl
oz Golae (2 b sble = Ol gl O aSIaal s
QL_.:..)CJ‘;\A; d%éb@&ﬁfﬁﬁj}jﬂ)) PR e
‘deu—ﬁid“—z@@@r@“—s“?ﬁ@):JJMJJﬁ

.>ﬁ,u,\j>'-

YyY¥

DM Il 3 5lal 53D 05 sl Sl ol 5 54
OYVF) 144Y Jlo 5o (Al sl 55158 Ao s 4
5 0550 ol et OLKen 53583 S5 andllas 5
S ol sz 03 5 A3 AV/AY Ol J Ol
Jsb 3 5538 Sl S5 Slaes 8 w5 5l dlpd s
Lo s AVAY 5 AVAY Co 5w OTAY 5IY8Y sladl
el sp b S5 GO Pl sl ple
RR; 1) o553l 5 (Ao ys YA®) Ryr 1, Rh 5 5
Lo aalllan (slaasl b oS S o pdlel (Aoys +/00))
A 5 YWY s 5 a)dims e 0L (ool calid
OS5 dlae S $BT Olgaal 53 e b NEWEPN
lye sEcc C glaos sl Slsls YA Jle s
sl o )3 QO 5 VY77 VY/PF MY 5 5
2> Lo adllas ol Ly O a5 0B sl S 3 50
(Ao ;3 VY/O) C 5 (Ao YY/O) E (glaly il
O
D 051 Fom Yoo 7 Jl o (bl slaypis s
03 5 do AP S 5 551844 Jle js sy A s s
03O TV TA) ol o3 g Ao ys A o 55 Yoo 0 JLa
Yoor dlu s s dewys 40 Wl 531440 Jle s L)l


https://bloodjournal.ir/article-1-350-en.html

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

/\/\J'Qi\_é‘Va)L».Jéfa)jb

<

10

11

12-

13-

15-

16-

References :

Avent ND, Reid ME. The Rh blood group system: a
review. Blood 2000; 95: 375-87.

Daniels G. Human Blood Groups. 2nd ed. Oxford:
Blackwell Science LTD; 2002. p.195-250.

Motal MA, Sakashita A, Kutner JM, Castilho L.
Applications of blood group genotyping. Einstein
2006; 4(1): 27-31.

Canatan D, Acar N, Kilic B. Rh Subgroups and Kell
Antigens in Patients With Thalassemia and in Donors
in Turkey. Tr J of Medical Sciences 1999; 29: 155-7.
Castilho L, Rios M, Bianco C, Pellegrino J Jr, Alberto
FL, Saad ST, et al. DNA-based typing of blood groups
for the management of multiply-transfused sickle cell
disease patients. Transfusion 2002; 42: 232-8.

Joy SD, Rossi KQ, Krugh D, O'Shaughnessy RW.
Management of pregnancies complicated by anti-E
alloimmunization. Obstet Gynecol 2005; 105(1):
24-8[abstract].

Hackney DN, Knudtson EJ, Rossi KQ, Krugh D,
O'Shaughnessy RW. Management of pregnancies
complicated by anti-c alloimmunization. Obstet
Gynecol 2004;103(1): 24-30[abstract].

Palfi M, Gunnarsson C. The frequency of anti-C + anti-
G in the absence of anti-D in alloimmunized
pregnancies. Transfus Med 2001;11(3): 207-10.
Marzban M, Kamali MS, Hosseinbasi T. Blood groups
of the people of Ahwaz, Iran. Anthropol Anz 1988;
46(1): 83-9.

Pourfathollah AA, Oody A, Honarkaran N. Geographic
distribution of ABO and Rh blood groups among
Iranian blood donors and comparison of their
frequencies between the years 1982 and 2001.The
Scientific J of Iranian Blood transfusion Organization
2004; 1(1): 11-17 [Article in Farsi].

Garratty G, Glynn SA, McEntire R. ABO and Rh(D)
phenotype frequencies of different racial/ ethnic groups
in the United States. Transfusion 2004; 44: 703-6.

Yan L, Zhu F, Fu Q, He J. ABO, Rh, MNS, Duffy,
Kidd,Yt, Scianna, and Colton blood group systems in
indigenous Chinese. Immunohematol 2005; 21(1): 10-
14,

Wagner FF, Kasulke D, Kerowgan M, Flegel WA.
Frequencies of the blood groups ABO, Rhesus, D
category VI, Kell, and of clinically elevant high-
frequency antigens in south-western Germany.
Infusions ther Transfusions med 1995; 22(5): 285-90.
Lyko J, Gaertner H, Kaviti JN, Kariithi MW, Akoto B.
[Blood-group systems ABO and RH in the Kenyan
population].Folia Med Cracov 1992; 33(1-4): 85-92.
[Article in Polish].

Souiden Y, Chaieb K, Romdhani M, Mahdouani K.
Contribution of the genetic fingerprintings compared to
grouping ABO/Rhesus technique in the expertise of
filiation. Ann Biol Clin 2007; 65(6): 663-70.

Maafi AR, Rahgozar S, Pourfathollah AA, Hariri MM.
Evaluation of distribution of blood group antigens in
patients with thalassemia intermedia and blood donors
in Isfahan, the years 2003 and 2004. The Scientific J of
Iranian Blood transfusion Organization 2005; 2(3): 23-
29 [Article in Farsi].

17-

18

19

20

21-

22

23

24

25

26

27

28

29

30-

31

YYO

Kiani AA, Abdi J, Shirkhani Y, Kashi M. Prevalence
of alloimmunization against RBC antigens in
thalassemia major patients of Lorestan province. The
Scientific J of Iranian Blood transfusion Organization
2006; 3(3): 265-71 [Article in Farsi].

Karimi M, Nikrooz P, Kashef S, Jamalian N,
Davatolhagh Z. RBC alloimmunization in blood
transfusion-dependent ~ B-thalassemia  patients in

southern Iran. Int Jnl Lab Hem 2007;29: 321-6.
Randen 1, Sgrensen K, Hauge R, Dahlberg AB,
Mirlashari MR, Thompson KM, et al. Accurate Rh
phenotype determination by reticulocyte mRNA typing
shortly after multiple transfusions. Haematologica
2008; 93(4): 627-30.

Noizat-Pirenne F, Lee K, Pennec PY, Simon P, Kazup
P, Bachir D, et al. Rare RHCE phenotypes in Black
individuals of Afro-Caribbean origin: identification and
transfusion safety. Blood 2002; 1: 1-38.

Okuda H, Kawano M, Iwamoto S, Tanaka M, Seno T,
Okubo Y, et al. The RHD Gene Is Highly Detectable in
RhD-negative Japanese Donors. J Clin Invest 1997;
100(2): 373-9.

Castilho L, Rios M, Pellegrino J Jr, T O Saad S, F
Costa F. Blood group genotyping facilitates transfusion
of beta-thalassemia patients. J Clin Lab Anal 2002;
16(5): 216-20.

Chérif-Zahar B, Raynal V, D'Ambrosio AM, Cartron
JP, Colin Y. Molecular analysis of the structure and
expression of the RH locus in individuals with D--, Dc-
, and DCw- gene complexes. Blood 1994; 84(12):
4354-60.

Irshaid NM, Ramadan S, Wester ES, Olausson P,
Hellberg A, Merza JY, et al. Phenotype prediction by
DNA-based typing of clinically significant blood group
systems in Jordanian blood donors. Vox Sanguinis
2002; 83: 55-62.

Moulds MK. Monoclonal reagents and detection of
unusual or rare phenotypes or antibodies.
Immunohematology 2006; 22(2): 52-63.

Farhud DD, Eftekhari A. Blood Groups Distribution in
Iran. Iranian J Publ Health 1994; 3(1-4): 1-10.
Tripathy V, Satapathy KC, Gupta R. ABO and Rh D
polymorphism among Tibetans in India. Hum Biol
2006; 78(2): 229-33.

Canatan D, Nilgun Acar, Kilic B. Rh Subgroups and
Kell Antigens in Patients With Thalassemia and in
Donors in Turkey. Tr J of Medical Sciences 1999; 29:
155-7.

Mukhin VN, Chinakh DG, Avdeev AV, Kuleba VV,
Afanas'ev MV. Gene frequencies and heterozygosity of
the ABO and RH blood group alleles in the populations
of two cities of the Donetsk region, Ukraine. Genetika
2003; 39(4): 530-3.

Loua A, Lamah MR, Haba NY, Camara M. Frequency
of blood groups ABO and rhesus D in the Guinean
population. Transfus Clin Biol 2007; 14(5): 435-9.
Jeremiah ZA, Buseri Fl. Rh antigen and phenotype
frequencies and probable genotypes for the four main
ethnic  groups in port Harcourt, Nigeria.
Immunohematology 2003; 19(3): 86-8.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Palfi%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gunnarsson%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Transfus%20Med.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Souiden%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chaieb%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Romdhani%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahdouani%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Ann%20Biol%20Clin%20\(Paris\).'\);
javascript:AL_get\(this,%20'jour',%20'J%20Clin%20Lab%20Anal.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Loua%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lamah%20MR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Haba%20NY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Camara%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Transfus%20Clin%20Biol.'\);
https://bloodjournal.ir/article-1-350-en.html

SIS ol e 5 st Sl O OB aSIaal 53 o Ci g s Rh Lol slacss 5l

[ Downloaded from bloodjournal.ir on 2025-12-22 ]

Original Article

Seroepidemiologic evaluation of Rh system major
antigens(D,C,E,c,e) and their phenotypes among the blood
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Abstract

Background and Objectives

Knowing the frequency of D,C,E,c,e antigens is necessary for population studies and plays a
significant role in paternity tests. The purpose of this research is to determine the frequency of
Rh antigens and their phenotypes in Khorramabad blood donors and to set up the data bank of
individuals lacking the very common antigens.

Materials and Methods

The study was carried out as census on 1236 blood donors referring to Khorramabad Blood
Center. Appropriate cell suspensions were incubated with several Rh antiserums; then, based
on the type of reactions observed and most probable genotypes identified by reference to tables
of Rh antigens frequency in black and white populations, phenotypes for main antigens were
determined.

Results

Out of all observed reactions, the most common ones were associated with the e antigen
(94.34% , Cl 95%= 91.57-97.10) and the least with the E antigen (43.5%). As to D antigens,
92.88% (CI 95% = 90.14-95.65) of individuals were positive and 7.4% were negative. The
results were 73.5% and 71.2% for C and c antigens, respectively.

Conclusions

A 92.88% frequency for D antigen in Khorramabad city blood donors indicates a high regional
difference in frequency. As a result, Rh negative blood units in the region deserve much more
attention. In the meantime, the relatively significant frequency of e negative donors in the
region more than ever emphasizes the necessity of setting up an e negative blood bank.
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