MsAnWIUSEUNIEUNSASIa NS eaULaLltd G-6-PD s2vqn
48 Methylene blue reduction Ay Fluorescent spot test
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ﬂﬂﬁﬂi?ﬂﬂﬂﬂdﬂuﬂﬂﬂﬂﬁﬂauLauTﬂﬁ G-6-PD lugthy Drug-induced he-
molytic anemia LﬂuﬁuaﬁLﬁuLﬁaﬁquﬂunﬁsﬁﬂaﬁuuunaanﬁﬂﬂéﬂau hemolytic
disease (flavansningdu  thyiulalygiauei8ni1snsimseiuieuley G-6-PD
fNw, 20157 wazfuluSaveldsunes Lo Methemoglobin reduction test
uwas Fluorescent screening test n1s@nun LS ey (Reua il iflan 5809
asavtoulen] G-6-PD fivae, fuivBewiou, 3391357 wazlnwanisasaafl efels
unflgn TaennisnsnaBendhativatngihosuiviy 504 sqe 1fuwne 243 31
uasnfiv 261 51w

NRﬂﬂﬁﬁiﬁﬁﬂU%ﬁi:ﬁUﬂavLﬁuiﬂﬁ G-6-PD fins239n2058 Methylene blue
reduction war38 Fluorescent spot luflar wdususiuunusznisia lasdu-
UYszmBauduius (r) = 0.04 luwwArie waz 0.03 luwneme  asfilasannas
paramaaviBluivasy inadaluunnaeifusgeiifoa™dy (p<0.05)

n1snsranateulay G-6-PD aau3% Methylene blue reduction wuan
inFnseuar 36.0 8 iaulauing ua:twﬂw@wgaua: 93.1 fioulaun®  Funs
m11§510ﬁ3 Fluorescent spot wuatazun®luinewne fiuesasar 77.0  uas iwd
Hmv;aua: 88.1 :

n13 LUSou L fisufeaaviBnnsmsaa wuan - Fluorescent spot test (FS)
L TABN1999237 sensitive IS8 Methylene blue reduction laman-
u1sansaan1wsaviaulay G-6-PD lauannia  Fefedaaiue® inaz 1anzawnan
w31zl Substrate Tasmsvluntsmaseuiouley uansndgvfiuitavas, Inwa
A19AS2WA 1AUNIT uaEEWISoRsIalaan Blood specimen i ifivldvunszae
nvavuu L iudlnm S munzaufszuiua e o tiSgnsnsaanassiuieuley  G-6-PD
Tuneviftfnistugnatiag 1y Adeentsusintiofiy inatuazalaany  aaenaunanis
ns2a7 defiala
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. a3 1n15.An Hemolytic disease waquiﬂuuuiﬁLﬁuuwnﬁhiuﬁ:uziﬁuﬂu 7
e § éduﬂﬁvﬂaﬁnnquﬁﬁﬂnﬂﬂﬁwéawtauTﬂﬁwﬁvﬂsﬁuﬁuﬁ L Fusaln L Ainaa uRnunfae
n11Wﬂﬂu1ﬁ 11uﬁhﬂﬁﬁunuﬂvuwvusvwaunﬁvLﬂaanuntﬁaﬂuav(l) a17eflL3un2n Drug-
induced hemolytic anemias aﬂaLﬂﬂﬁuanﬁnﬂﬂﬁwiauLeu1ﬂuﬁ51ﬂﬁhﬁuuaﬁnnauﬂaluﬁ
fia Glucose-o-phosphate dehydrogenase (G-6-PD) , Glutathione reductase
(GSSG-R) w¥an1Iwsovwevssiiu Reduced glutathione (GSH) wanannd 1uﬂéuwan
Nonspherocytic congenital hemolytic anemia ﬁaﬂﬂlﬁﬂﬂﬁﬂﬂﬁ1W€avtﬂu1ﬂﬁ Pyru-
vate kinase (PK), G-6-PDL uavﬁwulﬂﬁauﬁﬂ #n A1WIBY GSH n%s GSSG-R, Diph-
osphoglyceromutase, Triosephosphate isomerase w39 ATPase aﬁnsuqﬂﬁuﬁwsau
G-6-PD fhumulaluziie w3iulae  unguusn szuzaaunladsrovunylaludszainsvey

(2-4

natuUsz ing ) Lartssunwantaytuliginsevieulel G-6-PD #lansgsan 100 au

5
> 1uﬂ1"Lwﬂlwu1aﬂnﬁiﬁnuﬂLnu1ﬁuquﬁﬂﬂﬁﬂﬂiw$autauiﬂu G-6-pPD ludaumv 9

WU L LA 1ot anzlunta inflanuuszaanansavisuleay G-6-PD guily 12.5% %}

ﬂﬂﬁﬂﬁ?ﬂﬁﬁﬂﬁﬂﬂ1ﬁuﬂﬁﬂﬂﬁLdﬂﬁﬂﬁﬂﬂﬂﬁﬂ%avLau1%£ G-6-PD #3838n1MY
P agifu ~1ﬁUﬁ:Tuaﬁadwunqﬂﬁviuiﬁunﬁﬁiﬁnﬁuu:uﬁuﬁéﬁﬁﬂaﬂuﬁwﬂﬂﬁwﬁwﬂﬁsnﬁué
ﬂaﬂﬂﬂuﬂﬁTﬂﬁﬁﬂquﬂﬂﬂﬂﬁfﬂﬂﬂﬂﬂﬁﬂ a1y lsfinw ﬁﬁnﬁsnﬁaﬂﬁavﬁLﬂ1ﬁ:ﬁﬂ1ﬂ11ﬁﬂﬂw€au
voulapauevazfulUdey, fiuiaauiu wazaovlogunsaf taslunisnsna f7t LAGHA LNAT
q lfﬁﬂwiﬂuﬁwﬂqQNﬁunﬂﬁSﬂﬂsnﬁqaﬁvﬁu, sanL3a ua:ﬂ1u11ﬂ1ﬂwﬂﬂ13ﬂﬁ1ﬁLﬁanunﬂ1ﬁu
AnUnBusyninioy touleimiensiugesnainaiuinundngudula

ﬁm"gﬂnuﬁinwﬂnﬂsmﬁ)ﬂwﬂﬁﬁﬂuunwﬁaunauiﬂu G-6-PD A7na@avifin1snsia
fin Methemoglobin reduction test( ) #u Fluorescent screening test(7_8)Lwa
ﬂﬂﬁasd%uutﬁuuiﬁiﬁ%%nﬁﬁnﬁ1wﬁnﬁ15€1u, Autaamay wazlananisasiafiumels 9w

Foarursoun Ul slunavuii@ni stugasiia luaay

Faauarisnainiing

: S ﬁ1ﬂuﬁﬂL5aﬂﬂuﬁﬁﬁ1ﬂ1ﬂﬂﬁ1!ﬂﬂﬁﬂﬂﬂﬂﬂLU%UULﬁHUﬂfﬁu Vi L Baefl Lanzan Lau
LRannusufiu EDTA ugasiudoaudyludiun 2 faanfunofeon 1 aﬂuﬁﬁnswuﬁuuﬂs
TnuiﬂaﬂngU1uﬂnﬂfunﬂsnﬁﬁﬂnﬂuTaﬁwﬁwuﬂﬂavﬂavﬂﬁﬁﬁnﬂsﬁuQﬂsﬁﬁﬁﬁaTuTﬂﬁﬂTﬁﬂ AR
WNNBATAT TskuﬁUﬂauﬂsL%uvinu 11uﬂﬁuﬁuﬂﬁﬁul504 Eld Lt iwAge 243 31

way iwemily 261 30
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o 14 otuff 3 flubuy 2524

2. 383959 o lelunisasae iflentsfnen LUSeu iiisunded @ 2 58 #n

f. Methemoglobin reduction test (Methylene blue n%s M.B-)(G) Ty

U781 Combined sodium nitrite was Glucose : (@uSodium nitrite

(Merck) 37 1.25 n3u uar Glucose 5.0 n¥uavlu Volumetric flask fuuindu
Inasu 100 9a8%es  alasrwiauouvewnhenfity 0.18 M NaNO, uaz 0.28 M Glu-
cose

R0y 0.0004 M Metnylene blue : iy 0.15 njuTrihydrate methy-

lene blue chloride (Mallinckrodt)lu Volumetric flask (funanaulnasusiuiu

1,000 9addns

i dendonivaiuau 200 luleséns waufuuien Combined sodium ni-
trite war Glucose a%uqu 10 lulas3ns wanfuBuey Methylene blue TudsSu
10 lulasans luvassuniauis 13x100 fadiuns weninionfuf usiudly incubate

37°C tfhuiaauu 2 d2Tuvede  mFunas incubate WAIUAVIBIUNANITATIN

#lyTnaduszgn oxidized lmy Sodium nitrite InifhuiundluTnadud 73
LA918 UAlaBAnszuaunis Glucose metabolism  wavidniSeaumeniuniy  Pentose =%
phosphate patnway lauflieulen G-6-PD sauufin3uisie wiInifia NADPH  uazazld 37
%qt reducea ‘v Methemoglobin naiwifh Oxyhemoglobin @uwifusy i1fas uwaiufou

Wisuas lagred

- lunsonfidssiuioulay G-6-PD uUnf 4z ifusunaudfun

- lunassfidnrsnsaveaeszduioulen G-6-PD sz thudiunay L Tudutnqad
| fudnwusesy Complete deficiency

- lunaeafiffuovdunauagsznivdunsuazfinna uaea1 L Tudnvazey
Partial deficiency

8
2. Fluorescent spot test (FS)( )

Combined reagent solution :

Glucose-o-P, sodium salt, 10 mmol/1l 520 “ml ~
B=NALP, 7.5 mmol/1l 140~ mik
Saponin (Sigma), 10 gm/1 2.0 ml
Tris-HCl buffer, 750 mmol/l, pH 7.8 3.0 ol
Oxidized glutathione (GSSG), 3 mmol/1 3.0 il
Distilled water : 20l

il L fulaununane L flauflgamgd -20°C
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w1 Aendhagavaiuny 10 lulasinsumuauunszaieniay Whatman No 1 uan
Folilnuns lugamgimes sanszaensouifnen: fanunvildaylulunasaunizuin 13x100
fadiuns Ay Combined reagent solution avlushuau 100 lulassing LULINAD
urnaauiuRuaualy incubate figamgd 37°C WU 15-20 wAfl  LBHIMERAL
wanga Lonsunalunasaun 10 luTnsansmuavunszaisnsavfiazein fal Inunvuszuna
5-10unf uaquﬁu1ﬁ11ﬂqn1u1nuﬂuﬂauuﬂ1ﬂaw Ultraviolet lampﬂﬁﬁtﬁ%ﬂﬁﬁdﬂﬂﬁwLaﬂﬂ
flazinwauan (Deficient Control)w11€TﬂUﬂﬁ1uﬂuLaanﬂﬂﬁﬁhuﬂuﬂ WA INEARIUUNTE -

AEnS DU

quiSonfidsziuioulel G-6-PD Unf ¢ Lfinusv i Savuey NADPH fas1auiann
NADP 4-uffu G-6-PD UAWEIMwey NADPH azgn oxidized lau GSSG Tuugnsondane us
§asn1s catalyzed lmm Glutathione reductase Az 1n118nsIN 158579 NADPH
i Sonunefifl iauley G-6-PD TuuSuam 20 % wewss cxuUndiaz luvh v L Ainuas L Savnsuay
qansilalaidn nsemnadined

a1 lnuauan ﬁagﬂduﬂﬂﬂtau1%u G-6-PD wiln Complete deficiency ﬂﬂwnUﬂ
Incubation mixture azluApuavidey wazar Grading Wiy 0 1uwﬂvmsuﬁuw1unﬁ
Innasu fogthagsziuieulel G-6-PD ifivwme Fazwurayefinen mixture ff AnuaviSov
R duasousvgansilalatdn dvawnsaar Grading lodous 1+ aufiv e+  fnue N’
Soupavn1s LAnLE 158y uADNyAYey mixture Hlwuav 109 fiuv LEntes  Afiealanans

5291 Partial deficiency uarat Grading et & oo

HANISNARDY

n13¥nssdvuey ioulul G-6-PD lay Methylene blue reduction test uas
Fluorescent spot test wuiﬁéﬂﬁlﬁﬁﬁnﬁvﬂaeﬁﬁﬂwsﬂ51aﬁ1ﬂﬁﬂdﬁuﬁuﬁu5ﬁu Tauflan
Fuussaniauduiius (r) = 0.04 Tuwwewie waz 0.03 Tuiwemiy  nsVAday % &ln
navovan lufeaevd Suanaeiuatedifuaidy (p<0.05) #olouanel lunnsaveil 1

ArsnsaamAseiu toulay F-6-PD uUn@iluineein a%uiu 243 s1093038 Meth-
ylene blue reduction nusotar 86.0 wazaat38 Fluorescent spot wusepay 77.0
ﬂ1u1uuwﬁuﬁu {uU 261 s Lﬁam1ﬁam1u%% Methylene blue reduction WUSBUAY

93.1 uaz3f Fluorescent spot wusasar 88.1 uavlﬂuﬂﬂﬂ111uﬂwiﬁvw 2 uan



2. wedlantsunng 1 Boving 131
M 14 etud 3 fuvuw 2524
> . - -~
POSNT 1 uEavkanIsaIIaAsEiulaulan G-6-PD  luinsusuazniivnauis
ANSMS93 MB uae FS 3
Total Methylene blue////Fluorescent
SEX i
N S reduction test spot test x2 " &
N/N [P/N |D/N [N/P|P/P |D/P |N/D |P/D|D/D
Male 243 1814 & e |20 0 4 8 0123 114.04 |<0.05 |0.04
Female| 261 22781532 &40 0 4 8 0 8 86.15 |<0.05 |0.03
Both 504 4081 3 8 |30 0 8 116 @ 431 211.94 |<0.05 |0.03
N = Normal, P = Partial deficiency, D = Deficiency.
A139F 2 UEANATUAUSDLATYDY LWAT oAy inmmly  Afseéuieulu G-6-PD
Un®  a20A8n19nsae MB uar FS
. Total Methylene blue Fluorescent
SEX :
Number reduction test spot test
Normal % Normal %
Male 243 209 86.0 187 T740
Female 201 243 93.1 230 88.1
undanse

N7 InAReNAnE LUSeU LAlBuSEn1s asramaszduaulel G-6-PD  iwuaviE
Methylene blue (MB) uat Fluorescent spot (Fs)ﬁviutwﬁﬂ1uua:nﬁm 1ﬁuauﬂﬂﬁ1w
ﬁuadﬂvﬁﬁuaﬁﬁm (p<0.05) WAZNUAAE FS Ha010979 W1 Lanzaviazalulauinnin5 SMB
Tunts5nssiuaunsaveevioulay G-6-PD luwauie Tnazyalavisuar hulade tau
w312 L Thunsnsavetin complete deficiency uﬁiuLwﬁnmﬂﬁﬁ tHun1swseveiin Heter-
ozygous w3a Partial deficiency azifulaliuses®ai’u 3nn1svasewwui198  FS
szawasainsasaain iuladn csuni1luag M Fuffidevand® MB eadunasqiuey um-

Flulnavfde  Tudiea LUSou ioufufuay Oxyhemoglobin fliTufuae nan i finnaswaay
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uflp Partial deficiency 2 AnfiuazoyaTniNIn A IaauLAY dyaz LUgou oy (Rewaniiu
i laAsus NN warszuL 12awan1In e lauis MB Zaowun incubate WAL
Son 3 dhTuvdie 3 FaTuvaSy (WSIZOMINTTOTLIRIVBIANS incubate luauysa faznn
uafllaifu False positive ln n19ng29mu3E MB L TuahuauuIng fluapuazazaIn
on  #ous8 Fs fu lwiaanlunns incubate fiwy 15-20 yrfifiamatoetuna 1nannns
\auay LS avRauaIganslalaLan deszannuaz innzsu@msuntsasaatnany L fen Ll
FUIUNINTE uaﬂwﬂnﬁnﬁﬁﬂﬁaﬂuﬁﬁﬂwﬁnﬂﬁﬂﬁqaiﬁﬁuﬁﬁﬂﬂtﬁawﬁLaﬂ:uﬁﬂnﬁq fauase
Fazmon vl vunszaensov Lo Tum e teduntonFuu duduam w38 MB W ns

g b D = - g{?
a57991n L Ranf LanzunTny L Au- 36 FaluvdvazInuwad )

snnas (S fisusan 1 sas e sl wisnez ludanuduiusiuluis 1ay
n9EdR unnani1sasranuiaulay G-6-PD Tuﬁ:ﬁuﬂﬂﬁua:s:ﬁnmaﬁnﬂiwéavﬂuﬁdadﬁvLﬁaﬂ
daulngiinazlunsuiula thiunivg i s g Innagaunisasaadnenay (leaunsie 8
A wuana1eiuluseviBntsnsaativ waaraguUla iuveg Swiugiaulaszuiienisla 58
alvlugavaBnisnsaatilflalunisnsramaseiuieulen G-6-PD Tunovifidnasdugens 1
fulnaaussiass ¥ RateviuaiuBanainfions iinfula frail

1. \3anflf anemia win 9 WNR239L5E MB AasUTuA B lanse oy
Tugan 40-45 % npu TﬂuﬂﬁﬁﬁuuunLaﬁwawﬂﬁﬂaaﬁUﬁvéquﬁauﬁnzuﬁLﬁaﬂﬁuuﬁwﬁnﬂsﬂﬁﬁﬂ
WL L Spafld uin L Reaunstioy aznaIngns s uvey Sodium nitrite aausuadlulnaiu
QvtﬁuﬁﬁﬂuaﬁuﬂﬁﬂwanLauimﬁ G=6-pD un1s reduced UasunduiumElulnalu nalvua
n1sAsananu Lty Falsely deficiency 1a

2. \Assfil Jaundice uang IAUGRF0U = aAPns L Anu e L SouRBUEgR-
ws1la1e L Suduinnaaun® aranhnnisasiawan Partial deficiency 1058 FS  nanu
unanfig voulay G-6-PD széuungila

3. Teus% MB iiu a56unagursovan laan@d (Wdsunduluidy  Oxyhemo-
globin ua:éﬁﬂﬁanﬂﬁuaﬂﬁ:ﬁh1u1ﬁuﬂﬂnﬂﬁﬂﬁﬂLauWﬁﬁ ns8unaerafaoan luaud 3 41-
Tuvedy unliarsuulundndy datmandei Tudianrafiszoz el Afielaiagihoyin teu-
lai) G-6-PD wan1sauRuewssdiu Partial deficiency 5uﬁauﬁﬂuu1ﬂ

4. \3onflLTu Methemoblobinemia aguﬁﬁ a1v9z ifavuranaufiaun@ieay
wan Reducing system fuln ndaa8TuTnatuinundfin iy sxinwanisnsas G-6-PD 1aa
58 MB il Falsely deficiency 1n

5. wmSumpviRifinsfidnasnsoaieuled G-6-PD umg afe 1991948

- e m - b ° L3
1 unsnil Specimen yanwdaniseanluifiu Specimen RINN1IFI529 tuTUUNAI S Le38 FS
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COMPARISON OF THE METHYLENE BLUE REDUCTION AND
FLUORESCENT SPOT TEST IN THE DETECTION OFG-6-PD DEFICIENCY.

- *
Orapin Chaiyarasamee BS, MT(ASCP)

*
Suraporn Matragoon BS, MS

It was later found that G-6-PD deficiency had a widespread ra—
cial and geographic distribution. Drug-induced hemolytic anemia due to
F-6-PD deficiency has a high frequency among Caucasians and Orientals.
These non-Negro type deficient individuals are more susceptible to hemo
lysis following ingestion of several drugs and fava beans.The detection
of G-6-PD deficiency level in essential for the differential diagnosis

from hemolytic diseases with other causes.

Several screening tests are developed for the diagnosis of G-
6-PD aeficiency. Most demonstrate the presence or absence of G-6-PD by
testing the ability of‘the red cells to generate NADPH from NADP, a re=
action which directly depends on the availability of G-6-PD. The two
methods using for the comparison in this study are Methemoglobin reduc-

tion test (MB) and Fluorescent spot test (FS).

The detection of G-6-PD level by the methods of MB and FS has

been performed in EDTA blood specimens from 243 males and 261 females.

. No correlation between the two methods was achieved with a correlation

coefficient of 0.04 in male and 0.03 in female subjects.

The normal level of G-6-PD detected from these subjects  were
86.0 % in males and 93.1 % in females by Methylene blue reduction test.
The Fluorescent spot test demonstrated normal G-6-PD of 77.0 % in males

and 88.1 in females.

The Fluorescent spot test tends to be a useful specific test

*
. Department 'of Clinical Microscopy, Faculty of Associated Medical
Sciences, Chiang Mai University.



the need of special equipments.




