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Abstract :

Introduction:  Glucose-6-phosphate  dehydrogenase (G6PD) deficiency is an
enzymopathy with high frequency in Southeast Asians. Phuan is a minority tribe in
Thailand. The prevalence of G6PD deficiency and its molecular heterogeneity in this
population is yet unknown.

Methods: Cord blood samples from 202 Phuan neonates were tested for G6PD
deficiency using G6PD activity assay. G6PD mutations were determined in deficient
blood samples by polymerase chain reaction-restriction fragment length polymorphism
analysis.

Results: G6PD deficiency was found in 12 (12.2%) of 98 males and 8 (7.7%) of 104
females in the study population. Molecular analysis was performed on 12 males and 8

females to identify G6PD mutations. G6PD Viangchan871A (25.0%) was the most



dominant mutation followed by G6PD Canton1376T (15.0%), G6PD Union1360T (10.0%),
one case each of G6PD Kaiping1388A and G6PD Mediterranean563T (5%) and eight
G6PD deficient unidentified mutations.

Conclusion: GEPD deficiency in Phuan is highly frequent and G6PD Viangchan871A is
the most common mutation. Our study suggests that Phuan has co-evolution with Thai,

which influenced of gene flow from Chinese and Indian mutations.
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1. Executive summary

ulainglaa-6-aawle alalasaiwa  (GePD) Wwaulsdndunuméanylunis
g5allpRunnne s avatiy lafiapalalng  (NADPH) Aqsisad Mn19AamNunnasLAdes
(oxidative stress) NsnaNERUANAILLLEY G6PD  \uatme ldiAanznsaaianlasd
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Wugnesnaesiiu GEPD  atnand1eu9ne wandurnawuguilaluilssmalne Fadaiuau
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FaetaisuuagniinndaAInisinauzedeulsl GEPD  AaeRBNIRI§INANNSIENY
489 World Health Organization (technical report series) (WHO, 1967) TAEIAINITNINNL
waaiaulasd G6PD Hydaendu International Unit (1U) AensuEluinadu (g Hb) wazsasing

nsaaienlad GEPD azilA1mAnndn 1.5 IU/g Hb

M3AILUNITNAENUGYBNE GEPD

afin DNA aesgwsevienlasl G6PD fouteain QlAamp® DNA blood mini kit
(QIAGEN, Germany) uaziiasnzinisnanaiugaestiu G6PD ¥ 6 aiemmLes g
iTnzueanaald 1 wiina (Mahidol: 487G A) Renduni (Viangchan: 871G A)
WAWSU (Canton: 1376C—>T) giileins (Union: 1360C—2T) lafle (Kaiping: 1388G—A),
uwaz lafla-5  (Chineses: 1024C>T) #neda  PCRRFLP  uazlusneenaiilsl
wumiﬂmﬂﬁuﬁﬁa 6 TlA AIIRAALNIINANEWUGI0IEW  G6PD #ntdd  sequencing
(Nuchprayoon et al., 2008; Kim et al., 2011) zﬁ'quﬁfmﬂ'wﬁwumiﬂmﬂﬁuﬁmﬁmﬁﬂﬁumﬂ
way wamefiadlaulingmageuniay  polymorphism (nt 1311 C=2T) (rs2230037)

WINLANARE 38 PCR-RFLP (Nuchprayoon et al., 2008)

nsAIiTeya

AmnzipnilanuuzesAANddadauazantalulndniung  Hardy Weinberg

equilibrium (HWE) fine) Chi-square test (X2)

4. NANNSNARDY
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AnAuLNG Lﬁ"'a?sLmﬁzﬁm@ﬂmﬂwugmmﬂu G6PD Tugwsaseuldd G6PD  wunng
naneRugIlaneedumi (871A) T polymorphism nt 1311T ';“'qué’qamﬂﬁ'qm n3a5a8ay
25 anggwiagienlni G6PD Frovam Saunilumiiauausii (1376T) wubenaz 15 Aag ey
(1360T) wudeeay 10 wazaialaRe (1388A) WuSaEas 5 ANEUAINIIN1 sequencing
wunsnaneugaiamAmasiaitieu (563T) Wil heterozygote il polymorphism nt
1311C WUU homozygote Fansnaluwanis 1 e daudn 8 ifmiaiwum?ﬂmmﬁuﬁim
lusundinessiadullsiy GePD Bnielinunisnaneiugsiiasfinalufesnefinges
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Tuusiazaiinaaeniananeiug uavgnseseulad G6PD uuu hemizygote lwwamng uay

homozygote lumnanigaiszauiaulad G6PD tiaandn 1 1U/g Ho

F197°9% 1 ARNENURINTzNaseulEd GEPD lumnanau

Mutation N (%) Sex (n) Cord blood G-6-PD activity
Hemoglobin g/dL  1U/gHb
(mean * SD) (mean + SD)
G-6-PD Viangchan 525 M(2) 17.90 + 0.85 0.67 £0.62
(871G$A, F (1) 18.80 1.48
1311 C%T) Fb(2) 17.05 £ 2.47 0.96 + 1.03
G-6-PD Canton 3(15) M (3) 15.93+1.69 0.30£0.19
(1376G=2>T) F (0) ] ]
G-6-PD Union 2(10) M (2) 17.10 £ 0.71 0.19%0.07
(1360C=2T) F (0) _ _
(G-6-PD Kaiping 1(5) M (1) 16.90 0.13
(1388G—A) F (0) - -
G-6-PD Mediterranean 1 (5) M (0) - -
(56309T) F* (1) 16.50 1.30
Unknown 8(40) M (4) 1413 £5.22 0.58 + 0.49
F (4) 16.68 £ 1.68 0.61+0.26
Total number 20 M (12)
F(8)

F* heterozygous female ; F homozygous female

5. d9UuaziaNTaiNaN1TNAADY wasdalduakuzdInsuNuIdElua AR
mazwsadieulnd G6PD mumnnlumawamnAmelnawudesas 12,2 FelndiAeiy
mﬁﬁuﬁ:ﬁ'uj luedansduaanideals 1w a1n (Gasaz 7.2) (lwai et al., 2001) ns (Fasay
11.1) (Nuchprayoon et al., 2002) LuNg (5ae1ay 12.6-26.1) (Louicharoen et al., 2005:
Matsuoka et al., 2005) wxn (agaz 7.3-11) (Iwai et al., 2001; Matsuoka et al., 2004:

Nuchprayoon et al., 2008) nlwnyluiganu (Feeaz 10.8) (Iwai et al., 2001) nagy (Feeas



6.7-12.0) (Iwai et al., 2001; Nuchprayoon et al., 2008) A1a1 (Fa81a¥ 6.3) ANY (Faaas 7.1)
(Iwai et al., 2001) xiasl (Faeaz 3.4) (Ainoon et al., 2003) way 119N lunn (Faeas
9.8) (Ninokata et al. 2006) nsnwuNTaznsaaeulsd GEPD launnlugnanaulazan
= o = vo o A . 2
TsaziueeniReN 1At HamauIaInAIzn1sAn@an  (natural selection) 84l3ALa8A
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a dldd o a dl d’f o
weneganialulniluuy  heterozygote  ENANIMAINMAIENIIFAWALNNGE  random
chromosome X inactivation
A dlizv o 1 A
ganauseanFanluwnlnnoy enduegnisniamiauarnianansuesdsemealng
wazuNdauenAtet lulszinaain @anudinanauduneanianga infienduegniemeu
Tmasau luamsssn 13 aawauldananwdunandue Tulsvmalnauazanalng l6iu
819FITNAMNTFRUFOU] PaansvaznIaaneaney sasnlull  1827-1890 #19WanLN
naulagndauannilszmaanannlnafasmauiasnsin (US Center for World Mission,
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nan1snanEUEIesEiy GEPD wuTiadaedumi (871A, 1311T) snfigaluginseewla]
G6PD awau (Famay 25.0) Tanananeviugaiiadesiumbusanduisiusalng
LAYAND HANNTANEN T IHTuT  T19mauilpuduiusnnem Avulien A9 Inauazan
uratindlsfimuanuiresdaraiaBesduniinslumaniudidasninfing lugnn lng
((ae1az 31.0-54.0) (Nuchprayoon et al., 2002; Laosombat et al., 2005) WLAZTIIA1D
(3asiay 100.0) (Iwai et al., 2001; Hsia et al., 1993) Anvelushatinadesmianausany
nsnaneugaiiafinuties lugnadu iy alauausi (1376T)  dawumnlugnduls
aunad wazaudanlls wudesaz 43, 42.3-50.0, WAL 24.0 MNA1GU) (Chiu et al., 1991:
Chen et al., 1998; Du et al., 1999; Yang et al., 2001; Ainoon et al., 1999; Ainoon et al.,
2004; Saha et al., 1994) uavmimgLtea (1360T) Anylglusaaunniad (Geeaz 0.8)

6

UANAMNUAINNNG  sequencing  uLBNgNnansiailullsAuaiusowunisnanaiug
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89.1) (Al-Jaouni et al., 2011) uay FINBULAE (Gaaiay 37.2) (Nishank et al., 2008) a1n
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