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Abstract: Evaluation of efficiencies of MCV, HbH inclusion body test and
Gap-PCR in the screening of O-thalassemia: A case study of Lampang Hospital

Tiemjan Kewkarnkha,* Surasit Suwannasin,** Thanusak Tatu**

O-thalassemia is characterized by quantitive abnormality of O-globin chain commonly occur in Thailand.
Heterozygote of O-thalassemia is clinically asymtomatic, but with modest alteration of hematologic parameters.
This report aimed to evaluate the routine thalassemia screening methods (MCV, HbH inclusion bodies; HbH-IB)
in diagnosis of O-thalassemia diagnosis and to determine whether the single molecular protocol was able to
detect the molecular defect causing O-thalassemia in Thais. The study was conducted in 29 students of Lampang
Sport School. Full blood count was analyzed by using automated blood cell analyzer. HbH-IB was determined
after incubating blood sample in 1% Brilliant Cresyl Blue in 37 °C waterbath for 1 hour. Hb identification was
performed by LPLC technique. The results showed that all samples analyzed were non-anemic with hemoglobin
concentration ranging 11.0-14.6 g/dL, normal Hb typing with normal HbA2 level (1.9-3.3 %) and lower-than-80 fL
MCYV value. Four samples were positive for HbH-IB. Based on these results, all samples were initially categorised
to be O-thalassemia heterozygote. However, after Gap-PCR analysis for O-thalassemia 1, 5 samples with MCV
lower than 70 fL were positive and the other 24 were negative. The fingding in this study indicated that the
thalassemia screening parameters including MCV, HbH-IB and HbA2 level routinely employed in most routine
laboratories might not be of sufficient capability to detect O-thalassemia heterozygote. The additional molecular
analysis was required to complete the diagnostic process. This study also indicated that the molecular back-
ground of O-thalassemia in Thais is more heterogeneous and only the Gap-PCR for SEA deletion could not

cover all the causative molecular defects causing O-thalassemia. Bull Chiang Mai Assoc Med Sci 2009; 42: 94-101.
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2849 O-thalassemia 1 ﬁy‘aéﬁﬂﬁmama 25% fiazle
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ounter(] : Model GEN S) tielnlan Hb (g/dL), MCV
(fL), MCH (pg) W&z RDW (%) @33a%1 HbH inclusion
bodies %é’amnéué”;aaﬁmﬁa@lu 1% Brilliant Cresyl
Blue (BCB) tlwiaan 1 Tluedi 37 °C*" asrazdia
wazdSunadlulnadu 1ae3F cation exchange LPLC
(Hemoglobin Gold; Drewl]) Lazf5332 O-thalassemia
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welduag Q-globin gene cluster (SEA type) ‘ﬁﬁ’]’ff@
a1/a2-globin genes aan 'l (gﬂ‘ﬂ' 1) 53m3lawse
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ﬂi:ﬂaug’m primers 3 Lgu (forward primer fa P1
(5’-GCG ATC TGG GCT CTG TGT TCT-3’),
reverse primers fla P2 (5-GTT CCC TGA GCC CCG
ACA CG-3’) az P3 (5-GCC TTG AAC TCC TGG
ACT TAA-3) ﬁm’]m“ﬂu“ﬂumm forward primer LYi’]ﬁ".LI
0.7 UM Lazvad reverse primers P2 Las P3 THART
0.3 uM, 86 UM dNTPs, 8.6 UM Tris, 43 mM KCl,
1.3 mM MgCl, Uaz 6.2 % DMSO Tagly 0.04 units
283 Taqg DNA polymerase (Fermentas) LLNZEL"I;L@]’%@G
MJ-PTC200 Thermal cycler lunsvind§iisen PCR
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ﬁqm%gﬁ 95 °C uian 5 wifl lusauusn uag 1
W b 41 iauﬁmﬁa, annealing step 171'. 58 °C
e 1 W uae extension step 1 72 °C 1iluiaan
1 wmfiuae 7 mﬁlmauq@ﬁm NLUATIIFAL PCR
products lae3% agarose gel electrophoresis LAY
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Systems (BIO-RAD) aulazutlana lagluaudnd 2WU product YW1 188 bp WANITATIVAILRAL

WU product VWA 314 bp LLazDINU SEA deletion sl,ugllﬁ 2
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gﬂﬁ1 uanIn1IunnIaldaas a-globin gene cluster ﬁtﬁ%mmqmad O-thalassemia 1 LazL&EAI
AUNRWINTITIVVBI primers P1, P2, P3 N1B&@1M5UN13A329U1 O-thalassemia 1 (SEA type)
lunsdtluiiansunisaziionandauad primers P1 + P2 241a 314 bp 3uaAian1Iuniduuy SEA

type LLNANANRAN primers P1 + P3 241@ 188 bp

hp
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5N 2 uEAIAI8819N1IAIIVNT O-thalassemia 1 (SEA type) laa35 Gap-PCR aaaslwiawnd 1, 2, 6

i heterozygote #1930 O-thlassemia 1 (SEA type)
FIWU PCR products 2419 314, 188 bp uazr ar0819lutawdi 3, 4 1% negative a1%TU

O-thlassemia 1 (SEA type) 49wu PCR products LB9um1@ 314 bp 11w M 1Ju Phi-X Haelll

i
fragment 911w size standard marker
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-14.6 g/dL (12.8 + 0.9 g/dL) s=audlulnaduiesas
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flananan 80 fL %aﬂuq@é’maamﬁﬁad‘sms

WUWNIRETIARTINE WU HbH-IB lu@las19 4 318

Vol. 42, No.2 May 2009

TaedumIWULLY rare @Tﬂﬁ?umé'ﬂfagaﬁmmuga
é'haﬂlw\nﬁa@nmmgnmé’h’uﬂumm O-thalas-
semia Lwiﬂé'aﬁnﬂﬁwnﬁ@mm:éﬂuLaan@ﬂLmﬁﬂ
Gap-PCR W8 W1 5 eagnslnnauinaa PCR
§193U O-thalassemia 1 (SEA type) §Iudi0gniLaan
fiwae 24 71 IMNARUABNNIATI? Gap-PCR @nam

[ P a
AINAN LLaﬂ\‘Il%@ni’N‘ﬂ 1

A13WN 1 REAINANITATIINWLARAINYI, HbH-IB, 5:AU HbA uazWa Gap-PCR N DAIIINN

O-thalassemia 1 (SEA type) Tu@1a819119 29 fna8n9

Hb Mcv MCH RDW HbH- HbA, PCR-
No (g/dL) (fL) (p9) (%) IB* (%) SEA
1 12.7 61.0 20.2 15.9 neg 29 pos
2 121 62.0 20.6 16.6 neg 3.1 pos
3 12.2 62.0 20.6 15.9 neg 2.7 pos
4 12.3 62.0 201 14.4 rare 2.2 neg
5 11.3 65.0 211 14.0 neg 2.4 pos
6 12.6 65.0 21.2 12.9 rare 2.8 pos
7 12.5 65.0 221 13.7 neg 1.9 neg
8 13.4 67.0 22.5 13.7 neg 2.2 neg
9 12.8 67.0 221 15.8 rare 2.2 neg
10 12.2 67.0 221 16.3 neg 2.4 neg
11 13.1 72.0 24.7 13.4 rare 3.0 neg
12 11.2 73.0 24.7 14.9 neg 3.1 neg
13 12.9 73.0 24.8 13.7 neg 2.3 neg
14 134 74.0 25.4 13.5 neg 3.0 neg
15 12.4 74.0 25.7 13.9 neg 3.3 neg
16 12.2 74.0 255 13.3 neg 25 neg
17 13.0 75.0 25.4 13.7 neg 2.7 neg
18 13.6 75.0 254 13.9 neg 3.0 neg
19 11.1 75.0 25.6 14.7 neg 23 neg
20 13.6 77.0 26.6 13.9 neg 2.7 neg
21 13.8 77.0 26.9 13.2 neg 3.1 neg
22 14.4 77.0 26.0 13.5 neg 29 neg
23 12.4 78.0 26.9 13.4 neg 3.1 neg
24 14.4 78.0 26.9 13.2 neg 2.5 neg
25 13.5 78.0 27.0 12.9 neg 2.7 neg
26 13.2 78.0 26.3 12.8 neg 29 neg
27 12.9 78.0 27.3 12.2 rare 29 neg
28 14.6 79.0 27.1 12.6 neg 2.2 neg
29 13.1 79.0 27.9 13.1 neg 2.8 neg

*HbH-IB = HbH inclusion bodies
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semia, homozygous 0-thalassemia 1 (Hb Bart's hy-
drops fetalis) mﬂﬁﬂmmvaoﬂﬁﬂ'ﬁmsﬁﬁwl{lu
mi@m%ﬁ@mamn:mé’ﬁ:ﬁa red cell indices (MCV,
MCH, RDW), One-tube Osmotic Fragility Test (OFT),
HbH-IB test uaz DCIP test G9mnaminansasln
HAUINPIRNA @BININ1TATITRALRZUT U0
Slulnadu (Hb identification) 1iNafuin'
mimmﬁ'@mauéﬁLﬂuwm:"nau O-thalas-
semia 1 %uﬂumé’asﬁﬁwﬁﬂ;mm NINTHIAN
NANT3A323 red blood cell indices laglaniz MCV
FIBUNANNTA22 OFT URSHAMIATID HbH-IB test
Im;‘;ﬁﬁéw MCV < 80 fL uaz/m3e lwnauaniy OFT
WRSWU HbH-IB U3u1@ 1 : 5,000 — 1: 10,000 LLET@]G’JI’I
agfluﬂ’mmnﬂummmé’a&ﬁal O-thalassemia 1
FsnasnnnIaTaduiuaI8nII Hb identification
1 9T1ATERIERY HDA, WAIWLIN HDA <3.5%
LLam'i'lpg%'uﬂ'lim’sﬁ]Lﬂu‘wm: O-thalassemia 1
TRRIEN é’méﬁlwa MCV Un& OFT lnnaau @379
LY HbH-IB Uz HbA < 3.5% WAAII18199z
Wnaudndnsanne o-thalassemia 2 Sadusiia
VLSJE‘H,LL'N 2,10,11,13,14
O-thalassemia 1 tiaanmMsvIanyhl (de-
letion) V84 A-globin cluster U%LL‘UMT’NE%MJM chro-
mosome 16 %dﬂ°’15’ﬂ a1- WLz O2-globin genes

241516 4 NANTFNITIANUIN VUG

panlury 2 gene
maamwmmﬂﬂ@‘ﬁﬂé’nLmﬂ@i’mﬁ'usluﬂf,jugjﬂ'sal
AT 01180190 % UAZIINNNTENTIVN H1%U beb
Uszanelnowumsmemsll 3unfean Southeast
Asian (SEA type) ﬁﬁﬁ’li@nﬁa Q-globin gene cluster
pan'ly Uszanm 20 kb 19 01- Uz a2-globin genes

N’]ﬂﬁq@ 4,17-19
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