
n're A'n urHJSe uyr's u nrr n sr q u r r : #u r a ult d e - e - p D r : u d r
e6 Melhylene blue reduction n'u Fluorescent spot test

a:fiui lzurloil rm.u. ( r.rnionr- unvrti 1 

*

MT (ASCP)

q:rr5 u'rni:le ) .u. ( rrnfinnr.:unrnJy 
*

rr,r. (Oerni)

uvrfintio

n "rr e5?ar1or'rlrftn nfizas r au'letri c-o-lo 1u{r}ra Drug-inouce<1 he-
molytic anemia rityd.:oi r,0u rdazieu'lunr:lihia uunaanrrn {tlrt hemotytic
dj-sease rdasarnar rrqdu flo1Iul6fl{ r auol6n r:n:-:afi r::fi'u roul{r; c-6-pD

dtiru, :rnrEr ura:6u r rl6a.r rir'|,in'r lr]a er 12is Methemoglobin reduction test
ua; FLuorescent screening test nr:flnBr rrJiuu rfiuuni.cd6 tConeiin e:
n':':o t arlz:.i e-a-po d.jru, {ur116osria0, :enr5e $ac'[ialane:o:erd rdofiol i'
r.rrndqo loruninr:n:rl r6anfi'-:aeir.rrrn{rie u:elfir:du :oa :-ru riugru 243 11

!!a: 6\t 2r:l :1u

ran r:r':eqylu-jr:;fi'rzo.r rou"l?trj e-6-pn vr'n.:T rriral6 Methylene bl"ue

reduction ua;i6 Fluorescent spor "[:.iine rr.li:1fi'udfi'u uvir]::nr:1n 'l d'ri.ril -
rl::irdnlr:ldr.:fru 5 tr) = o.04 1ur flz'tu 1163 o.03 1u rnnnQrr rirdlrilrnnr:
ar:eofis<asi3"lufisaa{ ruqinr']r.junncir.rfi'uaJr.liliud''1f,'q (p<0. 05)

nr:n:rq t!aultri c-o-po ieui6 Methylene bfue reductj-on rujr
!fitpj'ru;aua; cib,o fl ! au'l?rr; nfi ga: rnFrufttiaods 93.f i rau'hrJlhfl aieunr:

n:':loi':utE Fluorescent spot r,r!iro:lnfi1u !rFiz'tu rflu\r;a uaz 77 .A t!a! r fl

fi\:;au n: dd.1

nr:r :'u! rfiuufr\taa{lsnr':n:r q rlljr Fluorescent spot test (Fs)

riul6nr:n':-:od sensitive urnnjrl3 Methylene blue reduction Inuat-
!'r':on'5?a5nn'rryria.r laul{tti c-o-pp 16'lennjr fsf,siineeloi rnr= rq-r:csnir
rri':-r:"hi substrate I nun':rlunr:roaau lau'lerr; uanoendf,sfiu r raliaa , lria,a

nt:fl':rcdn tounir rra:drue:on:el16a rn Blood specimett n' r fir:'tiuun::nru
n:a'ruru riudrlnrri 6.r rnurvrudn;uir, ld r fluldn'r rnr?an.r r sfi'tl s2u[{r; c-o-eo

luri'o.rrJflflfine':du6n':lief irl fliosnr:l::n gnfi.: r e nr ua;ri-rb].ir u erooFriuaon.r:

n':eod rdafia16

*arnlrlrn60fi'alul 
e:al ni no: rrninn r :unr J unrlrnsedu r ilu\r'Ifl r;
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dn':rnt:tfln Hemolytr-c disease ra luilttuu'l; t dlur ndulu::u:Liuru d

druur6'deund'lidrtuqurrrnnr:nia'rrau'ttrivrettn::ur,'ui r iuHaLi r finnerufiorJnfiria

n-rr ihi,]tii :1r.lfitn1uduosuf su:lrLatatrlt tntairfn r64"unt: 
(l) nrr:dr3lnir orug-

induced herolytrc anemr-as a.ro r findul;qrnnr.:nias r au'l{r;fi'e'[ r,O'end.:arnn ajlvial r.]d

6a Glucose- b-phosphate dehydrogenase (G-6-PD) ' Glutathione reductase

(cssc-R) nSanr':niasso'l I tfiu Reduced glutathione (GsH) lann'rfld '[unajlto':

Nonspherocytic congenital hernolytic anemia 6a ra t fina-]nn-,ll jos ior.rlZri pyru-

vate kinase (PK) ' G-6-PIJ *a:livru'hiia urln 6a nr:nja'l GsH Y3a GSSG-R' Diph-

osphoglyceronutase, Ttiosephosphate isomerase tllo ATPase oin:11{Jeadtias

c-o-po riunul61u'rt'l-)a t:J3fiua1ni rihrnei!rr:n '::l:n'ol116:J:r ls11.J U'l;1u15:{1n1ua \

nu,.,urj.r",rrr(,-4) $as r:!1fli1la*Iufi{dnias rou'l{r; c-o-po iielanoqi:-,e lot-r i'ru

nr,(5) lur.,':; rnalrtll6flnT :fintr I durfi'uqffinr:ne:nia': r au'ttri c-o-po lujruvirr 1

{o\t .:rrufl Inutonr:lunenlria u l!?t1nt iol rou'lzri c-o-ro qs6r: tz''e(9)

nrlnl?al{ladunerlfinrlnfi rdolornnr: ia': taul{ri c-o-po 6eul6nr:vrrs

6e r airlu o:1irl.::l ltriaJe.:rrnfitlui, unr:Lini rru:ui rrri{iifine ru fiorJnfiur sn::lr{u{ '

eaotaua,.lldfudlunanr':5nnr {'-!rs adrsl':fiqL1 13nr:n:-:rdoci t n: r:r'ir rn-:runTt ios

r oulgr;riauir.rl:{u r rj6as, fiur.:a-tu.tu uo:frar:lriqrln:dfi tat"iunr:nrrr fr.ltrqolatun,l

d lutoluuaul{An6unrl6ne:n'.1odieu, ':en t 5e lta;a'1!r:fl'ldflanrrn:rqtduuuno'ttu

Fnr.lnfl sarnr:r,r ja.r 
t oulorireln': :ufiu{oanarnnerlfi vrnnfi n{ldul6

nru:{finnrl ivrhn'l ln tle'}'l'lo?lllunn:atr taul{i G-6-PD n'lndasiSn'l:n:eq

f,a Methernglob:'n reduction t.:tt(6) fiu Fluorescent screening tttt(7-8) 
'du

rria rtJ'!uu r fluu1}i't615ne:n.:rodvriti.jru , fiurearriou tta;16Han r:r'r eqdrjrnol n l,)ll

ri.r ael r: ou11Jl{'t 61ui'as rlflrlan r ':du6n':drl rl6e tr

Sdtl$a:16n1ffr21
- ,. lteaJrrr l6anduilrldlunr:flnurunaas rlSuurfi uni.rd rinrr6asrdtarvorntit',

rdanninraufil eora r fh.ra, :fi'u r6onuitlurlt:rru 2 fla6nilda rdan 1 Qrr!'lflrirelufi tl.ter5

1no16oTn{.truli!,rtun,rtnslavr-rslafinlnurzasriosrJflffinr:du6n:nfififi'allln:aInf, 
ao;

*nruqrani 1:sflrLeuraua: t8u'!1uJ 'reurirufiufisiu, soa :1!r tiu tvl6lt1u 243 :1u

rras ! flr4Q! 26I f-lal



1. rrn0;n,t.:lrrvlJ i,0a.r1ni

f,d 14 ofud i fiuu.lurr z>24
Ii9

2. i6n-l:er:rld'l6u-rllrhilune:n:rc rdanr:flntrr rrlfuu rfiuun5.rf d 2 16-

.Iobr-n reduction test (Methylene blue Hlo M.B.
(6)

u'ru-r Conbined sodiun nitrite !ta: Glucose : rfir:Sodiun nitrite
(l,lerck) thu-')u 1.-r n5! .!a: cl.rcose :.0 nilaslu Volumetric flask !filliindu
'ilin:u lou !naan- o:16a':ur{uriuzasr]\uedriu ,r.fB M NaNo2 !!a! o.29 M Glu-
cose

Ar]a:J u.JO04 H ;"1etny1ene blue : rfrrj O,l5 n5!Trihydrate nethy-
lene pl-ue cirlori,.e (Marlrnckrodt)1u Volumetric flask r filrihn iiu1rin.:roiueu
I,000 Il aaaq t

b]'ionf,':adrrrllulu 2OO'[lla:in: lla!fi'uriiu r conlcined soqium ni-
trite ra: cIlicose ihr.l?u 10 'tu1n':6n.: rri'e rfilirial Methylene blue lurJilrtu
lo tlln:6n: '[unaanuiezuln rJxloo iaar!ni rrJrLir,zirfi'un uiruilri i-ncubate d

37'C rihrraruru : iieflrrro{s ni'\n1: incubate uiruhr:ra'euruafl.t:n'51a

illlnaiur:qn oxidized lna sodium nitrite lri riu rl:vr8fulna0ufi

riinrn ueiln udn r:u-run'r'5 clucose metabolism rostinrdonlrn\r .|uvrT.i Pentose

phosphate patnway lnafl r au'l?tri G-b-PD ;?! nn:-urn"es vrhllirfin NADPH !rat131

ritu reduceo 'bi i"tethemoglobin na-ru r ihl oxynenoqlobin d.:ifruns rdoa'runra rrJiuu

rfiouo:'l6a'.rd

- 'lun aandfi:: firr r out{ri c-o-pD dno o: l fiudeuararidrn.t

- lurn aandinr:n iossar'::fiu r oul{r; c-o-po o; rfiudeural r fudriin e adrr

r fruinuo:zas compleLe def ] c iency

- lutaan{iidza.:uier^a:lo{t =nir.:Runs ua:flriinr a rtans jr r tlufi'nuwr: a.t

ParLial deficiency
z. Fluorescent spot test (Es) (8)

cornlcineo reaqent solutj-on :

clucose-o-P, sociiull salt, 10 nunol/ I 1.0 ml

1.0 ml

2.0 mI

3.0 n1

1.0 ml

2.0 mI

B-i'lADP, 7.5 runoI/l
Saponin (Slgma) I 10 gmll

Tri s-i{Cl buffer, 750 runo1,/l,

oxidized gl-utathione (GSSG) ,

DistilIed water

pH '7 .A

d mnol/I

rihu ed r fiuliurunarr r fioufiqrunnil -20'c
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1u r 6andJl'::fiu t au'lelri e-o-Po

NA)P i2!fi! G-o-Po urldeu"a\ NADPH

dn':1n11 catalyzed lnu Glutathrone

rinrfionunsdfi r ou'tet; G-o-pp 1u furo

qau:e1e1a r5n nT :druarafllfld

irliarattn fio{r1e a;z rn r au'tori

Incubation mixture l:"hir finuatr r 3ott

Bull Chrang I'{ai AMS

vo! h, No 3r SePtemDer I98l'

'Ljnfi t: tfin*ds tia'lza\ NADPH dui-tu'"u"n

aiqa oxidized lnu cssc lurlfinsuediru rrd

reductase I'nl:rirnird'n:rtrT :d;'rrt NADPH

2u t so\: 1 :fiu thlfi o:l:.ivriLi r fi nrrd'r t ia\eialtd\

c-6-PD ?tiln complete deficiency lovtrnun

tta:at crading lliri'r-r o "luvrrtre:sfi'u{e!ir

u'r r6oni'roriT t:ohu1u 10 'l:'r1 n:6n:l rn unuun 1;91'lun to$ whatman t'to t trir

6.11.ilri'ufsluqnnr4nia.r fi.nn.: I nrul:asdinu n r 6an !!;sdlaiau\flunaon rltirrru"rn t3xloo

fiaa!!nl !fi! conbaned reagent solution as"lrloiueu roo h1n:6n: !?lu'l aarl

urirlf erarfiuduieui'l inculace dqom4i 37'c u'lul:.lr1'l$ 15-20 u-rii 'zJrl"a"utie
u5:qn r a'rdeurallunaanlr 1o 1ulc:6n:nunuun 5: tl'rl*nlo\:da:a ra' 6s1i'lrirtris :;urtu

5- lou,rfl ui.rui:: rn:elqnru"l6uat:nduueeza{ Ultravi-olet lampfl11 rfl3ur:fi'raurs uiasr

doclfiHaurn (Def icient contro1 ) ui'[61nun']1t'ldrl r6an nafi'uriilr *itru"auuuo::-

nrun:atfiufr

1fiaaau fla{rJeufl::fi'u rou'lzri c-6-PD tfiu'rra fio:nr-'irlndTUn mixture f lr'uas r6a':

ir6urdo*asqavr:rhlariu duar'-t:oo: Grading ldiitrtsi r* qufi'l '* u'llloIllnlIn

riaUra.rne.: rfln$a.: rlas uririrloro$ mixture f'hi$as r3al rfil.r rSniotl fifiajr'li'arane:

n':eo lih.t Partiaf defj-ciency lla:as Grading birflu I rvirriu

an 1':rn ao \
nr:5sr::firsat routnlri c-o-po lnu Methylene blue reduction test ria:

Fruorescent spot test vrujTird'l6ornfir:dosidnr:n:T qflifin r ru<lviu ifi'u lnou-qir

d!r.l::firndnerrtdu*'u j (r) = J.04 'lut tl'zt 
.r u llas o'03 1u lnrnnq': nr:vrnaar x' fi"ltl'

Hazo.rdrlufisaoslBusrnrir.rfiuaei.t\flfiudifir! (p<0.05) fi's16rrar,.r'li"[us,r: r.rd I

n'r':trt"l 'l::fiu rau'l'uri r-6-po 1lnfi'lu trntru a\111 243 :ruieli6 r"teth-

ylene blue reduction ri!iau"" 36'o liaJ;,)ui6 Fluorescent spot rlioua: 77'O

drulu rnrmQ.r liulu 261 :ru tdo"-:rl'irul6 l'tethyrene blue reductiort n"iar'^:

93.1 [a:i6 Fluorescent spot nuiu'^' aa'l rra:'l6rran 'rl;'[un, 11'J1'1r 2 r;')



?. rnn0Ffl11U nd

Dn' i4 oritrirj 3

r0u.r1tai

fi'uuru! 2.24
i 3.1

-ln,'] l't \'1 i tudnr:aanl:n:el5n:;6'u r au'[ J C-O-pp

fl't5fr:tn MB (at FS

'[u r rnsruua:rftsrirul 6

:i= Normal, P = Partial deficiency, D= Deficiency.

uonsohuruiora:oo\ r irf,{1 u ras r nnrilr fld: r fi'v rauled c-o-po

rlnfi deal3nr:n':ro i'18 sa: Fs

SEX Nunber
Methylene blue
reduction te st

Fluorescent
cMt + act-

Normal t NormaI z

Ylal e

l'ema.L e

2,a 3

2 b,1

209 86. O

243 93.1

I87 77.O

230 BB. t

ulr i a r:ri

qrnnr:unaasfinBr rtl3uu rfr rui6nrr n:rour':;fi'u rau'lori c-e-po firrzasl3

Methylene blue (MB) tta! Fluorescent spot (rs ) fir1u r yrefttru ua:nQrr 'hiararrnnrie.r

fi'uarir.:firluahfiq (p<o.05) ua:nll.jr16 FS fln"')!ei r}r1! r a1!a\r|!a: n"1!leurnniriilre
lunr:in'::fi'r nerlrnia.rzat roul{ri c-6-pD lu rnfl?t'rr r]nr:fnlri.j-rlua: rdut6'{n rqu

nr:r:rflunr: ja\r?tfln cornplete deficiency urilu rrnnl-Drrriu r flunr:vrja!?tfitr lieter-
ozygous nia Partiaf deficj-ency o: rfiulrilt.iriauZo !eu e,rnn,t rrenornujr'iG Fs

r:ael: r:nuinr:n:eqlli rfiu16dn r runjrlul6 rc frsdrda.rornl! l,lB a'r lfsn'r ,:qitar: turn-

6lllnau9ds rifuirjinea rl3uu rfiuufi'uisa.l oxyhemoglobin drfuduns nrnrfinn,:njo'o

SEX
Total
NunDer

Methylene blue
reduction te st

Fluorescent
spoc l-est 2

X p r
i\/ r\ P/N D,/ N N/P p/p N/D D/n D/D

wlale

Pemale

Soth

243

26L

504

ld L

:. .1

4uB

I

3

2

B

2A

IO

30

0

0

0

4

4

8

8

8

16

0

0

o

23

8

31

r14 , b4

86. 15

2tL.94

<0.05

<0. 05

<0.05

0.04

o. 03

0.03
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{fin Partial def iciency ad rfrndu l: oqj::ri r 'trlln 
-l nouttnt dla: trlSu rfiol iSj-'''trunfir-'

ililnf,ticiou{r.lu1n ra:1:u; t'la-roo\r1tn51alou56 Me dn'atruil-r incubat-e u'luau-r{

riau s dellr.t6.r l 'lieIlso4s tx:r:irurn::e;;t?a-rtlo':fl1i rncubate'l oul:d 6o:lr"'l

1{radliri}uFarsepositivt'l6n'rrn:eqi1ul6l'lBriuaiueurrnlfi"!irjauq:a:e'1n
tln ;ieui6 rs riu 1ri r':ae'lunr: incubate tfiu\ 15-20 urfifiarur:oaruna lioennr:

rfinuas t Sa.rdouatqau:e'l e1a rivr dtta""-rnu"t llr!1:d'Jdhn51ln-r:9l:r'rillaurs tian tiu

aiu':urj tn: rl uanorndurn'lriattr" nltin t:n:ea'l d'tiufiatn r 6and r or:ut"lnri1 fiarlr:a

do:run r fir-,lilun::n1ufl:a\ rrieu'trjn:e a'l ilun rlnd':uru riudrlnri rrsiic l,tg riu nr:

n:roorn r6aod tor:le'in:.i\rl rflu':e {ie1us6 'rr;'1frr^ra6 
"'

ornne: t r]1ut.: tfi au lan r-:n.:r 1fi.:aasi6d ur]i eo:"I rji n e rr: fflLdu dfi,u.Iufi,r raz

1\tdfiA !!eiarafl1:n:eoru tau'lrJri G-r'-PD lur:d'!lnfitta:::fi'lzasn-l:r joslulfraJr r rfiae

ri':r1nr1snl:'t n61afiu'l i flqi'ueirrf i riuae ruqliaazo\nr:er:-:efirari t't Lfianlrt:ru fl

ner!$nnciesfiu'luaarif;nr:n:r ariu uao:a1r116 r f,uia1 ain5u{daulaq;uh rario'[qr i6

ndrrluaasl6nr:n: rrd't i1li'lrn-t:n: r aur:: fiu t au'l{ri c-o-pl 'Lu;o N1]i'Jf\fl ,r:fiu{er 1;

fi .:1ria':1.: : :f,n: : 5\ rCar]a'rfiunr rr-ran"a-t"dor o r n r'6u"[ 6' a'rd

:-. r6andi anemia !1n 1 rrnn:eorieoiB Me nr: 5lrir5urls'nirr Liarj

luderr 4tt-+S s fiau 1er0n r:ilu$un I o 1,x Rldr;10anl r s;irunauda;ui r 6at i'uu r hfl'l-tr511

rl:rl r6ondi ris' u6on!!ns;au o:vh'lrid'n r raieuta$ sodium nitrite qiar'l3u'rruilr:lnafiu

qs t fiuorrloru r: orlo.t r uu'l,lri G-6-PD 1un'rr reduced r duuna*l ruu6lllnaiu uilirla

nr:n':elnaru t {hl Falsely aeficiency 1i
z. riandfl Jaunoice !'ln'l ::6'u{i61fiu a:'nil'}inr: tfinr'ds tia'rn'auosqo-

u':etelo rSvrilrnn':'r nfi aronilinrrn:ra 1n Partial deficiency loll6 ns na,ru

riun-rndi rau'lrlJ c-o-pp ::fitrrjnfi '16

3. lnui6 Me fiu n r':r;ru{aa'rle:ouanlfiqrnfd rrldlunfiu'l rf,u oxvhemo-

globin rta:rir usian r:lan::fi'u1"- r sJdfin t:'u tt t ar't"l'url n 15 iru 46611flr'6 6n1lau6tr r rj'-

I!sn{.r uciL;ae:urul njerlu ds6rrrn6.r rfiudliir'.^dr:a:,-,^rd 6no1riie{rh az-rtr lol.r-

lctr; c-o-pp rrdnr:drufita'::3iit Partial deficiency fil' eiult{r s t''r n

a. r6and rffu Methemoblobinenia aqjuri'r uroo=r,das:''' ltnnrrrif]n nfizas

lr?n Reducing systern duln rrl o! 61l1natufinrhfi5nel l:'big'an't:r'':ra G-6-PD lou

iE Me rf,u Falsely aeficiencY li'
5. air5tias flfifinT :dSnT :n:ra rou'lctr; G-6-PD !1ul n5'r oroo:hil8

1ri uci;1n specimen llnnSonr':aon'l tfiu specimen ornne:o'r':r q1u?tutivrn? 511113 FS
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OF THE I'{ETHYLENE BLUE

TEST IN THE iJETECTTON

Bull Chlang Ma j- Al4S

No 3, SePtenber l98t '

REDUCTION ANT-T

OFG-6-PD DEI'ICIENCY.

vol 14,

ABSlRACT

COMPARISON

FTUORESCENT SPOT

oraPrn Chaiyarasamee Bs' MT(ASCP)

SuraPorn Matragoon BS' MS

It was later found that G-6-PD deficiency had a wldespread ra-'

cial and geographic distrlbutron' Drug-induced henolyiic anernia due to

F.6-PDdeficlencyhasahighfrequencyamongCaucasiansandorientals.
These non-Negro type deficient individuals are more susceptible Lo hemo

Lysis fol-lowing j'ngestl-on of several drugs and fava beans'The detection

of G-b-PD deficiency level in essential for the differential oiagnosis

from hemolytic diseases with other causes'

several screening tests ale devetoped for tne diagnosis of q-

6-PD oeficiency. Most demonstrate the presence or absence of G-6-PD Dy

testing the ability of the red cefls to generate NADPH from NADP ' a re-

action which dlrectly depends on the availabiliLy of G-6-PD' The two

Elethods using for tne comParison in this study are MeLhemoglobin reduc-

tj-on test (!fB) and Fluorescent spot test (FS) '

The detection of G-b-PD levet by the methods of MB and FS nas

been performed in EDTA Dlood specimens ilom 243 mafes and 261 females'

No correlation between the two nethods was achieved with a correlation

coefficient of 0.04 in ma.Ie and O'03 in female subjects'

The normal levef of G-6-PD detected from these subjects nere

86.0 t in males and 93'I t in females by Methylene blue reduction test'

The FLuorescent spot test demonstrated normal G-5-PD of 7?'0 g in nlales

and 48. I in fenales'

The Fluorescent spot test tends to be a useful specific test
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applreo to screenirg for G-6-pD defrcrency states. The aevantage of thrs
methcd is the eirminaL]-on of trme consumlng, :resh bloao speclmens and
che need of spe.ial equipmen:s.


