
r.rduo.ri n'Ifr u 0 nonr: rfr or nr nz sooy 
"lurri n r fi o oruo.rwi o.r -

r 5 ultl rf - n nlna - o - r,lo a u.^t n dlolori rua lunulnurn n rufi o

o:f,ud luurfoiJ

?t?fi 5a!ilrrrifru;

1v1 ,u., M.T. (ASCP )

rvr.u. ( r r,ln0nn.runv,ri; 
* *

uyrf,'n r.io

" 1u{t1eudnio.r r iulori-n31n<-o-rloa rrtn filaIn:d rua (c-6-pD) rdo
't ifuurrl': rnroonolari q: r fi anr:riarusos rfa r 6oauar'lu riu lfi sn lauvrilf
rfia Heinz eody 1i .: -rurrrudl i'finuraarollnrou 0 rionrrlfia Heinz Body
1u{tleunio.r r iu'tnri c-o-po ra:xujrinriu 6 dnerri rtilJu 0.5 - 2 mM dr-
r:r:o0uus.tnr:rin Heinz eoay rrnnr:nr:{u*iru Acetylphenyl hydrazj-ne
(APH) 1; *ri rdoner, r riuriu'o.rin riu d q.:du qr uorr: r.:o1un r:du f.:qc ara.t

r rur rutj'1idod'r i nn.jr rasol'rnriiu e ria{rJrun.io'r r i'ulgJ c-o-po luaulnud.r
t'rulrnjr iho0n cd !fie,ft flrnrtiurfiuefi'url .?:inrerbourn (1979) lriral:rurreu
ti lu{rhun.io.r r 5u'lz:.:'": r:,.u1:nh {i,: jeulnqjrrlu ca a-

uvrui

nnlna-i,- ea r rrsr filaiatdrua (c-6-pD) riu riulsr; :: rayroonOlnln-n
tlta 0nr rlahi'qio"! ?u n 1-r fin l sfrlriolriinra 'louairurrrr Hexose monophosphate
(IlMp) shunt nr:nio\ r 5ulqnid lrlunerrFnlnf,r-ros'ugn r r, (1) 

d,:nie, i i 6anr u fin,inn-
"[unrirfi'lunr: rt]duu nnlnc-c-r,,ra* r r,,h t llfu o-r,roa1r,{nsf n ruu :rlri.r n r rr: u{!$i!?o\t
argr: r{a{rfn rfianIr!flrla! x'Jrur*io.: r 5u'i{nioT c i fiar]rr:I afincr.r1irn r:snnriar uza.r
r 
jln 

r fionurr l do.:r rntrjr.rl ri ryr.:r:11'rrur:n rrjduu cssc 1r.lrfiu csH 1i irrdnr.:oan0
tnduzorr Methemoglobin l r iJu i"t-u.o."diate choreglobin, haemichrome rra:lu
dqnrihr u.i.,, eody {iwno:nou'irrriqrfiarunr:(2) f,{".uu-,ui-, inr0u d arlr:nrior
lfun,r.:rfirr Heinz Body 1u ria r 6anrin$t:orr{.Jeunr nidnios t 6uhrr; c-o-no(3) uasu-\t
IJ{:r,seudnir lu{rJeu.dnio'r r6uler}id rdol;'tv,rn-r€u o ilrogrrr; r fian.r:unnsos rfa
rflonun.rluriurionli(4,s) c-o-po lunu.tvru irrrd r.o;(6) lj.:ru.rrulid

ne nls rni0fi'allln:aIa fl aosrraonnrrurrJ u rlvrurd.u r{uslnri

,r'r nigl?iu iSlxu.t nag !!!lvru?tldsli ln rivro e d'uarrtarua iuvri
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valiant roN t6u1{r; G-6-PD 6! re ngi ui!0ndilJtioulunrdn'iol r furna ca

ur :1urugl n rfin io\ c 5u1$;il6irulnnjnudrr ca e- rrurr rud tdoinnmto\t'lrdlu
n1l rfirr Heinz aoay 1u{Jeunio.r rSulorilurtulnu dlftorrdurnrir.rlrlr, nrunerhjr rrfu

rdul:

@r:!!u:
I. nrrla r5!1gf c-6-po

t 6u r loaieuar:fiu r io;udssia eote ur: rfir.llri rfiu I drlurr n'ou

n,t.rnrrgolJ u'trtrrtrlstfi:cru r Suloi huli'a6 Methyrene blue reductl-or, 
(7) , u""

,:!n'r:yrreouieun.. t!uouuo 
( 8)

2. n'r'txnfo!n11r fin Heinz Bodv

uh rfioalrn:;riui"u lptt (1oo !n./Ioo ln. tsrrlot r vhfri r*oi) d.r

rrlultnrjlin, ulu 30 ulfl uirull*iud 3?'s. u1u a {ie'll.: Biruillh:er{r lteinz

aoay Iau1i ?tJorltiru crystal ,riolet(9) ur;iltamruriudrnru"rrrdl 7oo u.r

Iu,r".r (r0) 
Inu,:rrrir Absorbance (a) aft*:ndsu&\irfu a, uiru'r}Jdud srooo

rouiourfi rr1rl 10 u.rfl sir5atir a to.nilllrieuuu tfiu a, nrrimrrltu (AA)= er-e,

'3. n,l':fi nf,ourorro\ii1lu EJi4f:$.!-g9!!g

rfiaa

{ r'o

ui rtoa{rJrudnio! rdlloiurnrcfriru ma mltGJrriu ua: rhrfur-
au 6.,illnt't'tu tiuriuri..r 1 fi'u d o, 0. 5 , 1..0, 2.o , 5 ,o un! ro nM a.rlu$iecr,ru

l, iru'rlrr:rl5l Heinz Body irulGfworr

trn,r:vltto\

rrnauhil'.rl:rnururnur: riurluri gz :ru nn'l'l!{rhunior r Suirni l5
lau1611U (18.2 t) lautl! nethylene blue reductlon ursiu l8 rlu (2I.9 t)

t1?in11 !lo\tr|i\

nrlifir Heinz Body trnnlln::rlriru effr luaudnt uecaurjo,t tSul.|'tftl

atxnllyiii'tanr: rlorrual nu.jr irrodu (I t I s.D. ) so.! Heinz Body ie ue^6

rialieg crystar vioret lurrurhtrgi'rnirluaufh.iol rfriloriorit$rlullfty lluru
6,gi ! 5.37 lunrUnl io a5.r t zz.5 lualniorr rSuloi uncnujrnrrrfi; Heinz

so/.y i'ru'rt'rtiaetrriud zoo ur'll rlr: jr A a lurutlnl r;ri'rn'j, luaunio.: rdulsri
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Nortral G6PD def. Norllal G6PD CIEf .

AA

1fu1 +irrodu (i t r s.o.)to\ t Heinz body unc Aa d 7oO urluurr
rouurjnlue:aufin.ia.r r 5u1$i copo

o co oo

""t38 . ..." r in notmal = 0.651 n = 64, p<.OOl

r in c6PD def. = 0.691 n = 181 p<.oOl.

r in both = 0.73, n = 82, p<.OOl
c8o o

S**'
2u 40 60 80 1t Heinz bodly

mrlllftritorr t Heinz bdy_ irultn,r:riorlf ifir an ieut!fteeruiu
lunrrJnf, (0) ue:rnrdnio.rrduloi cepo a:t-- - -- ' -tdd 2
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0 0.5 I 2 5

i?rrl r{fufrto\t trdu | (n!l)
l0

Itld 3 mn:s Jso\ii,r0u o rionr:rfi; Heinz body 1u tfr tloruawios r5uloi
cspn fruliiot! (I r r s.Dr,)



.t4.'l1rd'lr lnniinnlrutt s tilc{trr
,JrJ .rs *iud 3 rius1il 2526

AA

.03

177

.02

tild 4

f

rerg riliruto.r ?rdlu t hx)

rnnrslLqor'lrr0u; { rionr: rfll Heinz body tu ir1; liaaursnia.o rfului
cepo irui6 a a d zoo u+lurrtlr: (i r r. 6.D.)
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rriu rflurfiu (o.ol2 t o.ol- rio o.o2s 10.01) iiliild I

n,rrrncoln1: lfin Heinz aody ieuilnrrtioll ue:farrerurju nuirdnrt
ilfu6fu launuirlir o.5s (P<o.ool) luasilnl uac0d1 0.69 (p<o.oo1) lunu

nio.rr6ulgJ i1rrlild 2

{etD\1i10!l 0 cionrr tfia Heinz

2. O nll t.rr,-tlodufrtnrr rlla Heinz aoay li
aoay nu'irdm rr rril6u*r

ud rdo"',ru r{lriulldu
?u.)n 0.5 -

arrrrrrr':o1u
nrr0'u8lc:nrn.tmulJd 3 uel e

ir:ri
lunerrrlcatcn'io.r riulrni c-6-PD ;,lulGtrrnt t lo.rusufu q:ru 2L I

t,o.r{thu gz :ru lul:rnuruleur: rou.llnli dnjot rSulrni c-6-po $tirdolilt ne-

thyrene blue reduction qs ur{u\t ret rvirfu i!{anr: t lortulrrrlut:llr rubn'jrt
6 roethylene brue reduction f,.r rtiudnacro.r rr.r l;ut'rtt\t,rul; 

( 11) un:i6{anrr
llolrlr{linrru rsnr:nir r i1;1; nilic-6-ilo{ tt{t tfiu substrate iru $e! rn-
ternational cdunittee for standardization in naenatology 

( 12) ,luu:u'"lild
1id

nr:r:Tcnr:rfia Heinz Body ieullnr:Jolfiru crystal violet fut€u

n1lr.r1lurJu quaritative lau1in'r:rlur'ruiuso\tilnou?lo\t Heinz Body 1urriar6oa

$n\ti!rnn'j1 s lndu\J riuraurn riofir:o.tnr:riultll fro nllilsarn :rar5e Ljfro'rnr:

rn{otlof, rnt uio,c! inc}usion tsrdurjvr.hli rirui8{arrllriudu rf,utt quantj-ta-

tive {rtrlt!10iro.{ Heinz soay d rfiadufi.trun uilrio rauto o.ltrs! red ceLl stro-
ma rJcdul ;' usifi.rao.:ttdfi nuir!; e rl dlrYudffir n rr Jd z

lurfa rdoa$t.! rdolnnrrtiuiro APH ( PhNHNAc) 1urfintfioaun'r oxyhae-

moglobin 1u1r,\rorr superoxoferrihaeroglobin {t{c3+or-) clqnt d!!1 lflu tne-

thernoglobin lutos t fiuefi'ui tfia acetylphenythydrazyl radical (APH') ua!1tx'1

r$nlurio rdasi'vl'J"'tuarn"t.r 
( lo)

J.?++ H ____J Hb-'H2O2

APH.

APH. + o^' + H

.--f Hb3+uro,

+ a, 
----------------- 

or' + H

?+
Hb- 02 + APH

1+
APH' + Hb" 02

+ APH.

+ PhN=NAc

+ + phN-NAc

APHoz



^'ll'lrdlr lxRinnlrur ir rils{'lilr
rl'if 16 *-rri 3 nls.rnu 2126

firfla\t ApH radi.cal, superoxide (ol') rwl1f oxyhaenoglobin
r ttduuh.t r itu methemoglobin t haemiqhrome uor,fii tt"inr roay llfiqa tuntzrJnl
rdo rfa r doauarlnn:;riufeu apn rlu r Suhrr; c-o-po r:nlrrird rrfufr ri.lgnlurnrr
rrJduu n31ar-O-ilad I r,le (G6P) lr-trflu O -vloal4nqlrr rur (6-pc) r$nfurih:}i

,/-\
NADP NADPH

\__--.//a\J\
GSH GSSG\-..___--,

/G;\
/\

'2o2 '2o

French, l97s 
(lo) lf:ru!1ujr in.llu

flu radical scavenger ni{n lpg radical 1rianarr

flqri'r:alnr:

APH. ______' GS.

2 GS . ---____) GSSG

nlo H2A + APH _______€ HA. APH

2HA _____=_' H^A

winrerbourn, 1979(3) Linr.rjrimou { 0.5 - 2 rnr,,t arur.:ndvfsar
e:nio'r r 5ulini G-6-pD 1u !6onnu6rl'lnrli rru.rrudri'nu rdu rfuefruirhrOuo:cfftr;1
arlr:oduflnr: r llr Heinz sodv 1i uirdo rClaetr rriuriuqrrdu rrruf,rrr:o(rsarerr
rriu riuefild canpberr, 1975(4) lirrasru 1u{Jrudrio.r rdulori c-o-po lunu
tv.Fnr rdolifil'lnrlu0 turaqr fi'c:ri1lirfilrfr r 6onur.:urn1u rdu r fiaali.

179

G-R

c-Px =

naopn drr r fhroieua'r;gdniLirfi a reduced glutathione (GSH) fi'1611-1.g

c-6-p G-6-PD ) o-pc

Glutathione reductase
clutathione peroxidase

{l (H2A) t|a! csH rcriuli1d
drorilf Heinz Body sre\lu
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EFFECTS OF VITA.I,IIN C ON G-6-PD

IN NORTHERN

DEFICIENT ERYTHR@YTES

THAIS

Orapin Chaiyarasamee B.Sc., M.T. (aSCp)'

chavradee wisitpongpun B. sc. (Med.tech.) 
**

G-6-PIr deficiency is the common causative of intravascular he_

molysj,s during intercurrent illness upon e:q)osure to oxidant drugs
group. It hras proposed that O.5 - 2.0 mt4 of ascorbic acid could be used
as an inhibitor of Heinz boaly fomation induced by oxidative alrugs as
acetyl-phenylhydrazine (ApH). This inhibition was decreased at high con-
centration of vitamin C. This paper pointed that the effect of vitamj-n
C on Heinz body formation in c-6-pD deficient real cell in Ttrais (nnstly
type Q Mahidof) r^'as sirj-lar to c-6-pD defictency in Africa (GdA-).

Department of CIinical Microscopy, Faculty of Associated. lrtedical
Sciences, Chiang Mai University.

Departnent of Pathology, Faculty of Medicine, prince of. Songkla
Unj-versity.


