
:;du Glycosylated hemoglobin uncflrorn

rmfi'crio fiduldfinwrallfllr{nrflol:rCtl
rlrqrn'lwdoa (FBS)

tateo nenn$obkr (gHb)

lluror{rJ'ulrmrn{ru':n 11o nt 1na{r

ulnt{rJruurnmuoonfln 3 n{l nrlr:d:l

rirernlur6an6ontiliiudlmlrrnoruqlr:6u
rirqrn'lur6on\i6 (Excellent control DM) a{

::r'jrr 80 - 120 mg/dl, n{lfiaosnruqn

r:durirnrnlur6onl6illrnnrl (chamical

Diabetic) li$dN 121-1 40 mg/dl n{Nfi

atrnrlql::durirorn'lnr6oald\ri6 (overt

Diabetic) 6o urnn'ir 140 mg/dl Hnnrriiu

lru'ir{iruturnmu fi\riltn:n nuqlr:du

rirnrn'lt{oq1*r:durJn6 6o ntilfiao'r us:

erUt;iidr gHb {rnd1iln6 fio lrnn'jr 7.5%

ou r rfria drdqnrlrod (P.o.o 1) 1cu

rsr,nrodr.liirflu'ir {rJrarurnmulun{lfierl
for gHb q.rnrrntildu';

ii*rdlrh:?niorrudlr{rlf twirr
gFIc lyi1fiu 0.46 (P<0.01) {drun{Ifieo't
uar n{rn"rd.: ltl'jrciro':rIihrxiuf l:l'jr't
FBS riil gFtb oqlur:fi:Crfio 0-24 un3 o'18

orrdr6'u (P'0.05) uonflndd':nudnJrJru

1*n{lfrni.rc:iidr gHb o{'l$to'urJn6 ftrtu

riorrJ6ri6nr:aolfl nf, nturntr$o?1o121fi 1

"[urd oosir]r utu'1fi ?'l$1$d{u {orf, trfl nri

Efrn€s .r6nrflnn. lnolun{ t1f,{qF'

fiur:du Qycosy-

ndlonortrr g :h

d'lo lnu
FBS tltt

Abstract : Gycosylaled hgmoglobin and

fasting blood sugar level in diab€tic rnellitus

of Chiang Mai provlnce. chutipongvivate S'

and Japunya P'. Fasting blood sugar

(FBS) and glycosylated nemoglobin (gHb)

were measured in 1 10 fasting

diabetics blood. The diabetics were

divided Into thr6€ gtows according to the

status of glyc€mia : 1 ) excellent control

DM (80 - 1 20 mg/dl); 2) chemical diabetic

(121 - 1 40 mg/dl); 3) overt cliabetic

(>l40 mg/dl). The overl and chemical

diabetic had a significant (p<0.01) higher

level of g ycosylated hemoglobin than

excellent conlrol DM. Conelation coefficient

b€tween FBS and gHb in ovelt diabetic

was high€r (r = 0.z16, P < 0.01 )

rhan chernlcal (r = 0.24) ard excellent

control (r = 0.18) DM (P > 0.05). In

addition, gHb level h excellent control OM

was normal. This indicates that

determhations of FBS and gHb are useful

in monitoring of diabetic. Bu[ Chang Mal

AMS. 1991; 24(2): 81-86'

Keyword : Glycosylated hemoglobin Blood

sugar, Diabelic mellitus
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?'r:6tTluofi on1:uY{ilrirfu fl nri

r:ri"lr FBS o?u{'[:Jfi'u gHb rfro'hinrrdoort

nl:or:lorL::sirrirorn'luddearumrru rir
'!dorir.rfi 'rJr:iyrinrn

rir:rta , 'tnnlo6raruio ffllInaiu. rhnratu
16oo, I:or:lrnmu

nrrqrr?orh:sdun 91oafi :Jrrlunilunr:
ifiodu6oqrr uac ::rfiuno'irri:hrrd1l1:n

o?ufrlJR'l?:[u11r?ru\ririo'til rdo{orn:co"'u
to
l{1o'Ifl [ Aon n?1tJfl',]flru t n11tnH1n1?c

r1l'rfi?'lr{rJ"}n [yr:1in']TR?!n rsfiu{rora'lu
16ooorilurnrud:Jn6ocdeusao rioaonmru:q

u'rJrto Jn1?!uyl:ndoul'rsodrr\si uri'ir
n r rq :l o 1c n":J n qloa"lur a-oe n o".loo 01fl 'rl
fasting blood sugar (FBS) o:fiorr drdry

1n usifi rfl urfi ulnr:!on:roirnr:uon::or"'r.t

nlrn?:Jollu'l42luorJrlodmj rvirrtu rn:rr
o: ri,rlon:Jiurnrriroranaloa"lrudoarqr,nsiufi

ro'l:oi?o unrr:JduuurJnr\60rlfleduoirrg fr

{:Jra"kiiuldu o1fir: u'r nr:oondrd.lnruuas
Ir
ouq n11011020::0ll Ftss [l{u.t0u1. o0lc{ [

rf, uororiouJfi :16nr:or:o;oio.rorduiinr:6u";

r :l :s no :J n r :o :r o ifl odunrlr{o r tlfi l"6nr :
riod'lurf, ildar-i,rfl un1lfi?llo n"l?3[lJ'n4?11r

::nrsre "[unr:i6'nnildr{i,iu'tdnr:ortro FBS

uflcnl?01?a glycosylated hemoglobin(1) lu
n r:6^oq r n rr: pftJ e a r ! rfir ru (2,3)

Glycosylated hemoglobin (gHb) rf,u
.;-

hemoglobin fifi deoxy-glucose tnrrderfiu N

-terminai valine llo.! B-chain ur.lfrtisn'ir

HbAl(4) arrr:nu idouoonrfl$ HbAl a,

HbA lb, HbA.lc, HbAl d uar HbAl e

l ou n6firnusn HbAl lnu eleclroohoresis

ogfl!'irf,rJiuror Hnntc lrndqo ri'lrtulu
flriofifinoco:raiorj3rLrru HbAlc odr,r

rdurnioiori.rn{l 6o io Hrnta" HbAlb uag

HbA tc r l"r n"r s nlu fil i'l'u n-l5f n r: n1 d
nrs:-r'lsnr*fla gHo r:llornnrtfi nqloc6a:l
,fi'rfiu N-terminai valine lio cystine :tu

B-chain rton tto "lr*fierdooueu rir'h{rfionr:

r:Jdsluu:Jartf,u Schiff base uastfio Amadori

re-arrangement'lrirflu gHn 6ln'w!'l nr:d
orrfiorurnriouduoqjriu omrurriudurolnaloa

1rudon nrrueunr:iliulilorjrrdr1 lnahi
d 

' 
A-- a\. ,- q

txtol+ tfitJ un3[:J1{u0n1u1Yl [$n na! o00f]
t-t

o1tllJU9lOJ[ OtAoOLtO.r tU01!0U1|1Ct10twfloo

r:Jdauu:l a.r Hont c fie;rilduusnrodr,rirjua:

rflufiuorui:-rfiu'jr::ril grin os"lftf,u6'lqlon

6r.ls6'udrqra"hu6on riourd.:\rj:J:srt1or 3-4

ftlo1f (5,6) uasrfiordoounrsrioirorfi gHb

rrnn'jlfi or6oouo.rd'adog (7,8)
&A r^e vlun'rranumi{q flidrJdornr: dnMfir

iinr:vrrrrio.silfiri6nrr fi aln:ndruurnrilri
fi 1rJ1:no?tLn uosor-'nnr :cn-ufrnrn
'lutfi ootorfiiJrurumaru\eiorir.rfi rJ:carinr

ornnr:o'ruun ::mrsirrl riollll']fi?"ruor1ti

WHO technical reoort series No.727 fl

t sao unrrJilrllsfir:rdlfl t ses(g) '16'6'o

usn ::rnrdr.rq roq::rurruli rtrlosii
clinical classes uas statistical risked

classes of developing oiaoetes 16'6'.:il

t. {rleoiifiornr: hypergtycemia fn
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absorbance (A)

o1n gHb (%) =

tlii z+ qriufi 2 flqgnmu 2534

fi\drur*irurnrtroil % gHb

A gHb x 100 A lotal Hb
doruvrdu flu\oi Hola.l tr:.larufio arurrir or

rir uasfir.tnnr:o:rodrerratf,srn{rt6lrtfit,t

2oo mg/dl lfiifi0&r'jtf,wumlu
z. 1u{:JrufifirJ:ci6u0iornr:nhjforou

fiio\rifiornr:ras uciiiri, FBS !1nn'i1 120

mg/dt 1nn{l riournn'jr 140 mg/dl oln

nlrqr?o z ntidriiuliu dorflrulmeru(g)

1un r :6lnr*r n f': drJi 6'a\dldnrror :rorJ-:lr rurlr

ora'lrudoolosii o-toluidine 'iruunfirlrs
rrrrmuaontflu 3 n{l 6o n{rufi t rflu

s.f:J r s r r r t r r un"o a u ql rir or r a\o"6'l r n

(Excellent) o:fi eirrlrona"[ru6oooglu:ir.r:JnG

6o 80-120 mg/dl n{ffi z rf,u{rJro

rum'lruiior:.rqrLriroral6 runa'lr (Fair) 60

diabetes

ionuaciinr:
drd.rn'no 16onornftJrgfi oero1111TtJ't

g rirlilr 'luo6flnturnmu l:lns, ura'lud'l

u5oriuflvri ,irueu Ito :ru 1oa"lriusnt?te

uarorq torrtdoo.iruru 3 ln. "ldlrofiu::q

sodium fluoride o{d':l iluuannarsrur *r
\r.lor:r orr n qloa unc rirrfor6oouo lr'\si
"[r..lo:aotr gHb

nr:n'ltout:cn-u glycosylated

hemoglobin (HbA1c) "ldii cation

exchange chromatography(6) (GLYco Hb

QUIK CoLUMN of Helena Laboratories) rir

rurier?iinruur':oduue.l 415 nm rireir

ori:rv'jrr 121-140 mgidl dnrflu chemical fi:Jruiiruau 4 :rer fiii gHb lnn'j'r 7.5%

diaberes ua:n{ruii e tf,u{rhururtlufiorl lufidrsrlrrm[nriii 2 6rnrlnlrhelra

nlrlrqroludoo'hild (poor) ocfi:rd!{rqtn 'tn"nolfrhrriu chemical diabetic

1r*6oorLrnn'jr 140 mg/dl {otflu overt ,iruru 26 :ru fidrora"lurdaa 121 - 140

mg/dl iicir gHb 1nn'j1 7.5% ri1$?u 25

'lru uasl tidratlrtmundrufi s dlnuqrurh

ora'lru6oo\ri'[6'60 iirirrhora'[r+6oorurnn'ir

'1 40 mg/dl 'i1 ?1{ 40 rru firir gHb lrnn'lr

7.5% ,ilu?u 37 :rudl ft?Ylinrrrudlr{uf

(correlation coefficient, r) :ll'jrl FBS $aY

gHo 1un{ilii 1, 2 ud! g iicirrfirL{uorildr

d'! 60 0.18 (Y =

= 0.1 1 6x - 3.8)

6.5) q'lxraild'!

dr:Jndnor gHo louiid rvirril s.o - 7.5 %

(13)

n'l:sl'lofi'l fastirg blood sugar ldii
o-toluidine(2) rirr..lnGlo':nq1na lesiiflrYir

d! 80-120 mg/dl

Han1llloflO{l

n ul'r"[ url:J a u t u'l 14 ? 1 uo 1 n o a-fi n

rlrrtru,irueu 110 1'tU (Or'tr.rfi 1 ua::
fi t) fi{rJrururratrn{rfi 1 d1 lrnn?:r

qlrlrerralei6,iruru 44 l'lu ficirrlroralu

16oo 8o - I 20 mg/dl uariicir gHn 'lrunrxd

f nA (4.5 - 7.5D .i1 ? 40 :14 uasii

0.030x + 3.9), 0.24 (Y

[ar 0.46 (Y = 0.038x +
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?lrtT ann0nnrlunruJrftnlnri

cornbinatiorl rllethod

25
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t0

o

rHb (z)

and gllb
tor <letection of DM

Fig. I FIIS

mfll{i 1 rrJiiuurfiaul:durirqlnl$ndild'Ni fiurir gHb

FBS

(ms/dl)

sHb

(4.5-7.5 q")

gHb

(> 7.5 *)

80-120

121-140
> 141

40

1

o

44

26

40

25

37

Total 110

r rr.su.rr-coDrror Dx o ohemrcd l,laDet's * t.rllllI
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ilxtlc,lml
luntl6nrnnl.:d{rJroru'urrun{1fi t

fior4ldrnrnldd ficir FBS oqir;t'irr eo

-120 mg/dl aa :ru ueileir gHu oqilrunrud

:ln6 6o rloun'ir 7.5e6 lf,u.: 4o rrs trirfiu

uso.lrr{rlru 40 :rurfuoruqlnrr:
rurllrruro.m*ldtfuolirl6 rJfirFnrudruw

rirlo.unvuiadr.:rni.rnfo lslnr:fi$Jru6n +

:ruhiarrrrnRrlqurr:turlmlldlnunaoo
irdlnrfidr gHb q.:n'JrrJn6 or+f,urfumn

drJronruqlorur:rionul'tuu vrtitf,s'! 1-7

5u lnuriouuririltrildorr-rqlraunio ldlu
6usuuioarnorirnrn'lr$fionriou mtr-nrnnd

us:'[lr{:Jruiii] FBs lrnn'irJn6 fio lrnn'ir

120 mg/dl ri'r1l{n{rJfi 2 unE 3 Clm$ 66

rru ryjriirir gHb qrn'jl 7.5* d11|2u 62

:ru uenl'ir"lu g-a drjot{riownruunnd

drJrar:lruluhierrr:no'l::qlt:6lrimra'[u
r6oo"[rioqlu::6'urJn61d 6'lrtu{rJrari'r z n{r

dirotlo:\diul"ruwrir uo:nr:ror'leldrf,u

f,rm*ornunvrti Bonolnf, nuir{rhulln{ffi
2 uai 3 ,irulr q :rs iirir gHo :Jn6fiu

uao.:'irriourrn::unmrj s-a ftJorf {:J':u

d'r!1rnfl ?uquo1t4,'rld6 unluiufinuunrdln

crrllonruqr:ro'trrhorald6{vh'lfirh FBS

q.:{u tdo'rcrnnr*:J6uuu nlr:6'l gHb e:

rrJdulurilo.!{il nio aos.rodrrfr,; uanlir

nuorr.rqul:ciurirorarorfl:Jralfthjerirrarro6

rfl:rcnrrfio gHb fiu{uriusrlrlrdlLdu:ro'l

nalsr<lurf ot6onuo.l ua:til g:riou6.tortt

rdrLdulnursduro.:nqlnalurf nr6oounr"ludr.t

e-+ drjorrifiilrulr6'?u(5) 6locr6$1ddr'[u

flti za oriu{4 2 nqu lrnlt 2534

nr:6nol.rnJrJruul$?11{ rlrunndld::d'u

FBs tfh,{oti'l{t6orlunrrf,aorlnrrlmn fi

r:lrjillutesrrnrrotuqlrirnralo'lelrJru
ruru'rtrlun{lii 2 uni 3 Ifthirrirrslo ofr'l

'lunrrdnmoirf, r{idulirdonmvfrJra'lniufi

aJ:Jrulrndinturn'lru lunr:q:rcrrlsoiu

rlrornltrdoo [n: gHb r:frb{nnur:du
rlro r o'lut 6o n no.:1niniil rndfi nIu 1 1'l 2 1 rr

uac :turirntrr|rdld*rsrrirnrnlr$6oo1nn
rsdotdo s-+ d:Jnrf riowtrnuurv imn

rir gHb nu'jrcirdinJtiniortdfur{sflo':
rdurhnralu t6oo ua: gHb hiq.tmnfn ?i't

'lun{rlfi t, 2 uffi 3 fio 0.18 , 0.26 unt

o.ao qrrisird'u otnnr:6nu11or Dr.oimomi

nu'jrrirf,l:J::furfnrrldlr{uf,ml gHb riu

res'tu ftJordfi 3-4, 2 uo3i$fr{d?su1ofi

intur- rflrurirfiu o.zo, 0.51 [[st 0.26

orlrire'u(g) firn::rt*finlr'tu{rJeun{lfi s
fir1':firirdl:Jr:nvrinrrlf,lrinfq$.r o.ao rl'l

rf udrdlrJ:;imioml dfu r{uf, lrriuft lrytuunrti

rl* uao.rbirfil'jr {rhururnrrufrii FBS rr1n

n'jr 140 mg/dl rinr:nlurprrirnrolil'ld

lnuoaoo nioorc*sd'lur:scfinr:n:ue d'lnlri

\6runfi1d'rirlrtrcir gl-lo urnn'jr 7'5% oaoo

rrar uonernd'lu{r]ruurfi luiioruqu{rora

\ti\rjd ecdr'tfirh gHb {'irfu 2-3 rYi'rrron

ririln6\d(s) olrriuir:Jilrru sHb 6.:rflu

nr:tflii'lf,lunr:na:.lql un:6oetru::ti'::nrrl

rdldr+:rorrirorrn"lwdoolold:Jaatlmmu"[d6

odr.lnd.r o6*ntrrnmu6lnr:fi ourur"lrifi

n1le:ra gHbud:l'duli10l1n1ur6oo (FBS)

or::{riuu tn;r: octir'h4u vrdn:rutdlrlr
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?'r:6te:urgii en1:ulrnrirtfu $nri

orra'lru6oo lorfidratlrfiluornrir FBS'[u a. 6o: 6'liorriefiel r1f, ufir:Jo'1. itrrcuutS$

{ufilrxu unvrdua;"lu 3-4 f,rjnrfrioulrnr
unrnrierncir gHn tf,o"[#l$nr:;:nounrr
6oqrlHanrringr!:J11 ?'lr{ "trirflul:Jodrrfi

;:!:: f,Ylfn'tflu i1J1{

n6n:arrjtneet
r.fr-d'alo t o uqnrltrnur! rauq'tfi'rri,

1:o,ot::rntnfrutnuo*iur'[nri fi"lfiorrlirl

looiu. ftnarun:nrrf,lti, 2530: 716,

Trivelli LA,Ranney HN, and Lai HT.

Hemoglobin Component in Patients with

Diabetes. New Eng J Med 197 1; 284

253-357.

Walinder O , Wibell L and Bostrom H.

The clinical value of HbA 1

determination. Acta Med Scand Supp'

1980.639:17.

7. Ellul DA. Glycosylated Hemoglobin : A

literature review.: Am J Med Tech

1 980;46:657-661 .

Gonen B, Rubinsten AH, Rochman H ,

Tenega SP and Horwitz DL.

Hemoglobin A1 : An indicator of the

metabolic control of diabetic patients.

Lancet 1977 t 2 : 734-736.

Oimomi M. Problem in the clinical

application and measurement of

glycosylated hemoglobin. In.

Glycosylated hemoglobin' Vensonic

Seminar'82, KobTokyo, 1982i 27 -3O

fio'lunr:rfiuilorjrr, quo:'lnnld driu:qa fi

10$a

"lr{nmldrurr6o'lunrldnf,il{ uo:itnlrc14

u8clloljotjq$ {dru':unr:ov'riivrar
sraoinr:uyrrd 5 riur'lrri fibinr;eiiuelu

ta
n1t?aunl{u

ton6r'lad't{Ar

1. nouiu rililn. eir:rnr:inBrlrocior

1{vio'lur$nrldraur. n1{rfl1{[?td1r,

2530: 45-9.

2. 5qu i:r1ind, nrrn$1n 1:1qrUr. 9.

loflflailn. n1{rflfll?!f,'lr, 2525: 194-a

g. 'l'lrfi flirnuufi, ofitr6 itrqruiori
fl13e 21filtuf,{. Diabetes in Practice.

rttro:oort6rtlra oirfie

2531: 1-7,24-37'

60


