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The study of glucose-6-phosphate dehydrogenase deficiency from
persons affected by Hansen’s disease in Korea
Yun-Ji Kim, Jin-Ho Park, Jong-Pill Kim
Institute for Leprosy Research, Korean Hansen Welfare Association
Background

Glucose-6-phosphate dehydrogenase deficiency is the most common enzyme deficiency disease.
Drugs that cause deficiency-related hemolytic responses include dapsone, which is taken as a
therapeutic drug for Hansen’s disease. Due to the hemolytic adverse effects, the deficiency test
should be performed before the dapsone administration, but it is not conducted on the basis of low
incidence in Korea. Thus, the monitoring of deficiency in patients with Hansen’s disease was
needed and the study was undertaken.

Objective
The aims of this study were to determine the prevalence of deficiency and gene mutations from
persons affected by Hansen’s disease in Korea.

Methods
hemanalysis and activity test by venipuncture were performed against the 339 persons affected
by Hansen’s disease. All subjects were tested for detection of mutations by the polymerase chain
reaction.

Results

The prevalence of anemia was 45.5% and the prevalence of deficiency was 1.2% from persons
affected by Hansen’s disease. 2 gene mutations, Mahidol and Mediterranean, were detected in
foreign participants (Myanmar and Nepal).

Conclusion

In this study, we detected that the prevalence of deficiency and gene mutation was low, thus
inferred that anemia was relatively less relevant to deficiency in persons affected by Hansen’s
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disease. However, the number of participant in our study is small, and many studies reported that

deficiency test should be performed before the dapsone administration, therefore, we suggest that

continuous monitoring of patients with Hansen’s disease is necessary.
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7|7 (World Health Organization, WHO)= &t
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oot #(Multidrug therapy, MDT)2 #16t
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BAZ, X-GMAet HHE R0l Q0102 FF
O| YHSI7| = SHCF. GEPD ZATE EFY 24| AT
%E 28 SOl Yo MY/t mEo| 8YYYl
2 Q&7 SHO°, O] SYetgaL AT oF 2o
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7| 2R H 22 A ¥ (Institutional Review Board,
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HRCHYALS] ROl A S 25 T YUHeoH
HAH(Complete blood cell count, CBC)E 8l H
M (hemoglobin, Hb)£ 2|, 2& 14 (red blood
cell count, RBC), XY E%(mean
corpuscular volume, MCV) 2 Y1 8XE
(hematocrit, Hct)2 230 MAIEH7|2
TR0 T2t gAks YA A 13 g/dL OI2F o2t
=12 g/dL D|2HY F 2 gIP=Z THYSICHG.
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ST 22T 8710 HHE 871 & Q2N
O| 2|2 2T (KOREA)O|| QJ2I5t0f G6PD Y 2
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MEZ AAISHICE UIEOIO|E ottld O3S F
C Qlik(nicotinamide adenine dinucleotide
phosphate, NADP)E 7|22 &}0] T A|7HF A4
gel= UIEOt0|E otHld RS HIEIE QIht &
¥ (nicotinamide adenine dinucleotide
phosphate, NADPH) MY EE 246t uax &
JRRE UEHH T, HMA o2 R0 2T
G6PD LAYES EESIFCH. GEPD B 34
8 7.9~16.3 U/gHZ 7.9 U/gH DOI2tY HFRE Z

oz RO

4. %oHojlA DNA 28

QlAamp Blood Mini kit (QIAGEN, USA)E E3dH
YoM DNAS 22I5H3ICH MIRAPL 21798 Y
O =2 AFHAYEZ O|8StF O, 21T AlgEs 100
W2 A2,

-

5.G6PD Ho|Y EMZ Yt FHHLUMNYLZ
(PCR) AlsH
YOOl A =St DNAQ} Asian type DiaPlexc
G6PD Genotyping kit (SolGent, KOREA)S &2
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5+ GEPD tHOo[oll CHalH 2412 St 95°COllA
1587F 27| ¥4 ¥ 95°C, 60°C, 72°C 2} 30%, 30
R, 4024 307 BtE T 72°CO|A 527t AYstE
UY2 St FESIYCH, 2T 22 M7IF S
(QIAGEN)E ©O|85+0] &QISIGICE &Ql 7h5%
o]y QMAL= Vanua Lava (383 T—C), Mahidol
(487 G—A), Mediterranean (563 C—T),
Coimbra (592 C—T), Viangchan (871 G—A),
Union (1360 C—T), Canton (1376 G—T) &
Kaiping (1388 G—A) 5OICk

2

1, AT

ALY A= & 339F2 2, YAt 160, o
A2t 1799O|C, 60CH o|st7t 20, 60CH 62
%, 7004 1415, 80CH 955, 80CH O|%}0| 210
Ct. A (Multibacillary, MB)& 234%Y, 87
(Paucibacillary, PB)2 10590|%om, & THYAL
3 52 DIQFOL UlE, 2T % QH|AloF 229
Q= 10|,

Table 1. Demographic data of the study groups

Category Composition Results Percentage (%)
M 160 47.2
Sex
F 179 52.8
<60 20 5.9
60 ~70 62 18.3
yr 70 ~ 80 141 41.6
80 ~90 95 28
>90 21 6.2
Multibacillary (MB) 234 69
Type .
Paucibacillary (PB) 105 31
. . Korean 334 98.5
Nationality -
Foreigner 5* 1.5

* Indonesia 1, Myanmar 2, Nepal 1, Philippine 1
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USHHAALS SO WY U ZASHE BT Y
YAHO| CHSr LS THORSI0l YINHIIE 2%
STk MIAE27120] BETIZ0l T2H6 BAA)

2. YUHAE §

222 BUS W, CHAYRIO 45.7%01 B SH= 155
T (79, o 76)0| ¥lgz WYUK, HAts
# 7.0~12.9+1.2g/dL, ®at= FF 7.8~11.9+
1.0g/dL2l g2 &l g 2 UACH(Table 2).

Table 2. Prevalence of anemia from persons affected Hansen’s disease

Sex '\:g'ta?f a'\rlnc;rr::\ P;:;Iﬁ; c(%’f Range (g/dL)
M 161 79 233 70 129

o - e
Total 339 155 455

3. G6PD HLA YAZHAE S8t G6PD 2T T
NADPH 4493 =9 YAl 2t8 0838104 G6PD
Y2 ZY6IWOH, 79U/dHB D|PHS FEO= 2
SSIGICE THAFARS] 1.2%7F 0.3~7.9U/dHB #92
2Yol sligots YPats UEHRSD, 97.1%:
8.0~16.3U/dHB HAZ Y429 22 BHYCHL E
ot 2.1%= 16.4~18.4 U/dHB Y em 27tE
29 S UEHSTH(Table 2).
G6PD Zgol2t TTHEI= tYAt= DIQFOH & Ui
22{0] 9291 2%(20-55, 20-220)2 W= 2%

(20-256, 20-273)22 MAll LAl 1.2%0| oH
FEIUTH(Table 4). £3| =72l 272 YL 2
3.66U/dHB, 0.29U/dHBZ OHQ YO Di, =29l
9] 2= 2t 7.85U/dHB, 7.48U/dHBZ Z4}oil 7t
THSACE O Ate YMEXM Ak 20-55, 20-256,
20-2732 YMA »2|7t 2 11.2~12.6g/dLE B
2 WYEUCH(Table 5).

Table 3. Results of G6PD activity test from persons affected Hansen'’s disease

G6PD (U/dHB) Results Percentage (%) Range (U/dHB)
< 7 9 4 1.2 0.3 ~ 79
79 16 3 328 97.1 8.0 ~ 16 3
> 16.3 7 2.1 16.4 ~ 18.4
total 339
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*G6PD: Glucose-6-hosphate dehydrogenase
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Table 4. Characteristics of the persons affected Hansen’s disease

ClinicalID  Sex yr Nationality Type GGI;S /Zf_lt;‘)'itg geneGn?LF:'?a tion
o085 M3 M we 36 e
20-256 M 82 Korea MB 7.85 None
20-273 M 72 Korea PB 7.48 None

*G6PD: Glucose-6-hosphate dehydrogenase, MB: Multibacillary, PB: Paucibacillary

Table 5. CBC results of the participants with G6PD deficiency

Clinical ID He?;c;%lf)bin (milﬁsr('n: /) Hematocrit (%) I\(/I;i ;’
20-55 112 449 35.0 78.0
20-220 149 4.45 42.4 953
20-256 12.2 3.94 353 89.6
20-273 126 3.97 37.1 93.5

*CBC: Complete blood cell count, G6PD: Glucose-6-hosphate dehydrogenase
RBC: red blood cell count, MCV: mean corpuscular volume

4. FYAMIL LSS S8 G6PD HolY 24
G6PD Ho|Y A GRE QS| ol & 3392 Y22 FUUMBALIZ S S2YSIA20] 0.6%0f
SHFSHs 29 (20-55, 20-220)01lM HO[Y QMALE Ol Y £ QUAUCE 0|52 A4 YA G6PD AEHL 2
2270 ZYLo UUOT{(Table 4), 20-55&= 563 A+2|0f| 0|7} 447|= Mediterranean (Fig. 1A), 20-
220= 487 A9 ﬁ0|7|' *47|= Mahidol (Fig. 1B)2 &ol & 4 Qloict

).
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Fig. 1. Results of gene mutation detection by polymerase chain reaction.
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G6PD ZH2 7t ¢t Ha AUO25 M M|
O 49 ¥ HLO| WAL ZAHSID U 23 o
BAPE AFYSHE 202 YA Q. G6PD Z2Y
2 EY 42 AYsto] 88y YI"S RV
SH=GI®, OlQF 2T S0l Shally SRALO|H| X
Y= ©R0| EUL0] UCH. SHMlY Bratol| M
G6PD ZE QYEL 47tz2", U4o|[2[oF? Q=
13714 QUHE SoflA 1.5~27.0%2 B %10 QAT
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33992 ez A
5= 49YO|lM G6PD ZEHOZ WUy & QY
(Table 3). YMA HALOIM 24| CHYALS| 45.5%
7t B2 HYCIURIPH(Table 2) G6PD Z2E &
E2 1.2%2Q 2 2oH(Table 3), &2 28 3
SHAIY SHALOIIA LHEFH B1™o| GEPD ZAEdt AL
E7tsdE A YT A2
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G—A)O| HALIUCH(Fig. 1). HOlY QA2 EQ T
NAS G6PD AWOE 22 EUH 20-559 20-
220%904, O|E2 25 G6PD HA H/JgHo| O
SUTH(Table 4). 25 Y2, 20-2202] YAHEA
Za Uiy GYor AlEQ YMAS ZYSHA RBC, Hct,
MCV 50| 25 4f 9 £2Z02 LIEISHTH: 20
Ct(Table 5). ol 21" 37440l ¢oi= G6PD ZH?!
TAlOl QUL SHHOIS QY 2 QUOH, 2AHY
22182 UEHE 7H5/401 US S AlAFSHTE

2 HFOlM SHIALATHALS] GEPD AE RYES
1.2%2 0lz, Q0 Sof Hlsff Y2 mo|n''™, o]
Y QA B9 8 HA| 0.6%2 =2 QYT & & Q)
Ct. E9F 45.5%9 Y1FZ0| 2% & o2 2ot ot
MIEg ZAFOIAM LFEH 21”2 G6PD ZEY 2 FY
O| ¢g Ziol2t MZteTt. Dofut 2 HILQ CHAAL
27F BAI %2 Yo HolY RMALE B3P 20-55,
20-2200| 25 Q=010 Y 52 2Ot FF =7t 2
A7 HQYt Zio2t ALREICE 35 G6PD EH
O] XY AR At T/ THAH A&YS 125t
H=E6HQUE G6PD 2T WAsH?| Ast HLE R
g Zolct,
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7121 0.6%& UIE U D2FOL 229 Q=Ql0]7|of
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