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rirnn rur-nrir ifuh rsrrrunrn rnei ilsqr;rrltt
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l'lru ,lcmj gLycat€d lrmglobin ll{mIt.nu I rnm1u Un3fitlfif,
e b rr
filne1rlfnf1fflfln6 Affinity chr(Dtocraphy lfrfli lnino-

JdXph€rvl borqEte s€eba,rose tlltlg||iull}ttrUnolo'| OEtreca-
saa unt enfirs€n fdir rdg t e'l1rtfrn tu$1trtlt$rNeu.ffi
t rirrir z.ss + 0,5or (n = 24) um{rnrrrnnflurrirfiu

d.. ,t o. o .
1.98E (n = 64) t{r|mlmfltflI)m{r|uHficfln1{flnc

0. w5 ) ungffoftoiitf;udrstntnrtrndunqflriilrorrrfug

5.34

(p<
5 nit

tirtfr : n&rmrilrrrrniru, lrnm'ur, lffrrnif,nlilfi) flr6hr
a d4 . d -e

r rlflrtrnruing l igr tru $t z{ flJrfi I rtr}tlrn1fli 253{ nn
37- 46

Absttat : Develofnt of Af't'inity Cbr@togapl\y Oolrur for
Glyc8t€d Henoglobin Detercinatiqr. Chana,r:at N,

Blrohdbanupri S ard futta.iit lt.
Glycated h€mClobin in diabetics ard non-diabetica r€g
stldi€d b5r an affinity ctrrmtogfaphy Etlrod. A.fuio-
pbenyl borcnte 8€1:harose coh.nrt nas bmde deve.l.oped

usirlt the Etbod of Olatr€casas ard Anfinsen. lhe
glJrcosylat€d hemglobin in 64 diabetiqs Ha€ 5.34 !
f .98f (Uean 1 SD) dicfi ras higbty sigliticant
dif't'enent (p < 0.006) fro 24 non-diabetic.s, Z.3g +

0.501. Ttrc oolurr could be neuaed for at leagt 5 tirea.
(feurrra : cltcated hoglobin, Al'finity cbrrnto-
graphy, Diabetes) B'|ll Griang Mai alfit 1991; 24: 3?- it6

otmadilildiilulstlf,otrish ( r noionri[ilri ) !0,t {1flfiufio rofino1r]ri1}r 'rlnrrfrntyr zs:xl
c(

rnfl1n1rotlmun tr* l neIan1lfi.ttlg {tt1,l|1u1ntr I ig,t.tri&

t ro{rhrlel1r11ri rnsil,rnidin noB I hafionlr[nnf $nc rr lD{rhdfti,lq1ri rnnifr
flr r ofi erwunnsornei mariilurds r f,sr,twr
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Glycated henoglobin ( rtHb) lllou

mfiqcftolirhslrrr 4-?x sgb qgfinnd1'l
ria

q1n HbA ffi{filtrt1u r ilJlIor0ird1u 1U61

"3( Eeta chain) io'{ lnnhlfi{f,ordrurtftn1
1d l nlcDs itrnrirnrr:trdtu0{nnledti;

I I i." *t .--.
HbA I lnffi1n 0nt81lr1|{m{ B'l*l I DuldN

.tu
m t ns1!0{ l.ltllg I tn$l1uqcffica! gHb

Ec
d{flu I r.t 2-3 r r41uo'i.ruouunn 60$5crnfl
i6l
18-2Cr% !0{tfil|10, I{b }l{u{n(r-3}

6.t.ld
iEnrromqic eno riu ilodun'ruif; rd

ttti Affinity chr@tography, ' spec-

trophotometry' Electrotrtloresis'
Isoelectric t'ocuaing chr@togra-
phy, Cation-exchange chrmtoEra-
phy ll8s High perfon ance liquid
chrooatography (HPl.c) rr,sl lurhqfirf

o u c od
lEnlllugmllnu nO'16 sffinity chrnna-i ""t ,"
toCrap*ry t e I d{'l6g1r$|lnmu'|tnlflO$ttUt

uned1fll5ltffiouIttiou c.tio., ""Lnl"
rfofimdrchro@tography tftltt*l{''}

r{qltriruimrri'orcfifin{ sub" ftsi6
Affinity chronatoEraphy innnlT{r
urilUliRlgtfiHn [nntNviucl]l1ms{rnn

" 8r j
6l1fitumiu1x1'lilulnull'l t1g{1l.ltl I tiD-xisn at'rinitv corr.wr iumlf t D{'lufis{

il0unn1i lag1n lnli l stlgNfl',lutBil m-

aninophenyl boronic acid sepharoge

tu to{
inl*iBrnr

irorhlsrrnlrunl
rt'

lcq1nn1l l q1c tR00 q1n$RoclR0ffi1

i0.relJthn URctlUlU I tnm1U8ts1{R! I
.t

51U lnu EmA lUURltnUlROO[;{ xuilq

sl'ril I |{n.n0tfi0o I NR, ri'i rfioour rsriuu
ai a

t tlt1u1 I llo [ flBotatl{ llen ( heoolysate } tlRl

uu{oon riufinrur ri"ru r fiut{'tlunoanornor

boronate

fl.1
19FO456,

25 Ufl,

aephaxoae

0,3

m8 1nnu qlnuu

( l,ot
ritrnar
.llud{

0.1 lr

f{al0Og 'IUl}l lf-} ll 10 Nfl.

1.2 tfut ovsr (sism) {rura z's
ni$ lu o. t M NaH@g o{ludluitdNlo{

!!1o lzx?5 rru. rfitnufiriui{ rfo'Ifl'tu
.tao

n1rfflmm1N l ilB{ nrNnlrtlm8{
irohrrnm*ou
16qrnn1r r c'lcrnoa r froqfi mrcttthfi

i'ru'ru zr r1u 1ffifi wrA liufirtilrfioo
a6

[t{qu$-x1n I Ml, m]noc I ln, $R810

q1nmt lq1cq1nt-h1uul !0t thgl tn$11u
I'

irwru 64 t'lu 1ns | fisofildffircqu
d.'o'r

nicrohenatocrit tube fiNtdtilt|l I ljli
. . .;u 6 ddlrn rRoe[t{ u1rR0nnlc &11*lgNluJ

3 c d.t'- o t.. a
m rralnoorff[ff] | flu1't'llltu!11[{ t tot41

I

rfiNrfl eHb mfU

lEfnt
a'.enfl. ffitn5.ltl8$ln llnl fflfllFlutrl

' 6r .f o,v.
t1o1DU1{ I Roo rnfi$tnumu1n1'lt{ trn

l8onlft[nn ( 0. 1* lbiron X-100 [nc

0.01i Nal,Ia ) ttuo'n5.rri'ru f :fo ldrflfirdr
riu 6rfirr{ s ur"n mnrlftnlitrt'lqinnr
- - ! pc e D r.
cutE{ EHb 'lu'tuuu lu I nul'l'lrellullu,l

U , 16tnl lffISll n-l[irrltenYl bno-
nate sepharoee

uftrnt : m-F'ninophenyl boronic

acid ccll&ilfiu sepharose CL-68

mlf1En15t0{ Cuatr€casa's ard

Atrf insen ( ! )

!.
tnm|flwt]t I *fg|t : n-aninopherlvl

d. x
sepharoae NA{u

drr selr*Erose CL-68

si6ra uchellical Co. I

sepharoae l$l1un1tm{[m nU
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r#ornrrurirnfinrilfr unc${u $r 'rfird
ro-rr nrf,rftlt,ln'rtFrrnfl rs urfi *rs

.to5U klvl NaOtl ll0Mtu ZO-25 I
! .4 $9fl-0nrm1fttminlB{ sepha-

rose llll glass Hool llnB81ilfr18 cold
0,1 M NaI@r Utlrfl t,tt00 ruR.

1.5 I *1A|l e-aninopber\yl boro-
nic acid heoisulf'ate (Si4E) tlimfl
200 fl{I. 1r o.I M NaItrr lSmE zs

rn. $nu.tfrJiu gr oo.n.rnrnrr$.utd
?.5 $fi'ltfun{ltnu aegraroee f,ufirnU

udrnrrfit
. i...8 -.. t i

n .6 *1f,1t$d{ltlcu ltJr mfi 4 t
rinmmod,rlou ro irt*r

!.7 ll'l n-aminophenyl bor€nate-

coupred sepharose ird rnrirrffisrfiu
ettranolanine-Iff (sieta) GfnE a. f
. i iJntl| titfluR,lS.lurflnfu uf,Et]lu dl q|lIff

.icir
7.5 r tlrl rlfl,l 24 d11 { n 4 t

d.i,8 tlfindUl'ln1 tl1lO1 segharose
I Jo

r1R1{fr1uu1nngtn*1|Lnn.' q1flUg U1
T.

sepharoae l.l|nflf,$ltl O.021 Nal,fr lflc
grrd.d

I mJl'llt 4 ! I m.liltll}trnfl dHb no1lJ
.t utn. l6anltgtlstm|ll

I ill aninophenyl boronate aepha-

rose nrltnumfiNiilr.rlnlfin 1cu.tffffii'ul
d{U0{ sepharo8e thtlflfl 1 dl|.
.r. rnrfrftfirror de 'tflrifi Affinty

dlrctoeaphy
n&rrnr : cHb cctll*tlitl n-anino-

phenyl boronate sedlarose ll.lt0E.

llfl'lu!01 Hb 0 ', CE$RmBnq1nft)Rr|ll

clnll 'ltdllnum8 sorbitol it 101
adIb 00nrn mf,1uiB{ Hb Du'r

JdIb ltntrn5ffilRu$fl{ (A) n
I

tfb h'' Affinity 6r6t8aFhy

u11rl r trtrt
a dernmFlt

f ) fiash br.rft'er {O.25 M amDnitm

acetate ' 0.02X Nalb r 1.0X lbiton
x-r00) dl ?.8. ldumotl RcRls aJmo-

nir.m acetate r9.2? ni$ Uflc !{al,{r 0.2-unar 'luu't tn Tliton X-ltlo R{1tJ 10
!..,r1

,tR . qln t thufirnffi'l$eiu L 000 lm .
dd

|}lU d{.lfiltju ?.8 Inul'lh 4 i
Z) Eluticr brf'f'er {0.1 M Tris-

tlCI, 0.1 M Sorbitol ' 0,02% NaNa I

1.(X lbiton x-100) I trtu&lru RgRIH

15. ?60 n;r|!o{ Tris-Irct, 1S.2 niil
sorbitol llnc 0.2 nimor NaN" 'luti'li"nRs le Trir.on X-100 n{1U 10 rn.
[R',l$1ff[11trr q|ltrtu 1,000 tR.

'l6tfl
{.1 n11 equilibrate sephalcose

leN rlash hrffer R{ltnu
.( o e Ieont el 'lu 5 $R. toqtN t t{0t1t1nt1
,. J J

mnrfi ta l tnuuun09 f,lrtrmrfl
of r. c

t . 2 I fllt|1 I ln I Rontte{ [m R{ lll 50

]xIffintrl [RclnN }|aah buff'er ftll|fl{ 1lJ
i e, I a

0.5 rn. I M) I $uf,'lttloit g1 I Nc I RDa[a{ t !1
r, at oltflu se1*nroae *lloltnlq{ |e{ r-rash

hrft'er R{1r6n 4.0 m. clnriu tlioulfi
t , e(o

nash h-ffer u tl1u60flru I tlllhll!$n
q1ntful6{ l,aah bufi'er n{1rnud1ufiti1u

ulatt]rtr.,
snRr|u ODnmon 5.0 lrfl. [f,N.lHrn1flUo
a ua, d

t nul1I tjtlf,xult I (wash f'raction )

l.e S'luood$dmdlrnm4nDffima 13

x1O0 ltl|. 16{ eluttug hrft'er n{1 3

m. *iouqririruaofrlrirlquulo rtu r fiuils
I "o , i
ull lljtldlUlt 2 ( Eluant t'raction ).s.1,4 lmnl5latrlmsootlRltllfr'l fl0'{11'l

I

Inc

415
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sluH msnnltntrlnu[ft{I01ulnN1mu'l0t]t'lc{
td

f,19$t [ncf,lun1l ml tnun 4 t
xSIIb q1nflfti tflnttml

XgHb - 3(Aeluant) x 100

I . fr11lllr8l (heisicr) t0llfitnl
'iuVannl r xo.liul ltnl8Dfitfiufft lDtcu

l0(Awash l + 3 (Aeltrant) tflfll'l nm 8fib ltjffiorn ruq'lwlu 10
r ( u, -mnrfl \ffi| X = 3.?3Xr SD = 0.19 un8

- ti t, u S .{.5 mfuufiqiudrii n1rnrnrhr|r'tf; xcv = 5.05 r-tortrr-Frnot sHb 'lilrmcitl
- " 

, C I Dl
'tffin teunrunn'r q1n1r.li[dnEei-{ 'tfiraU r,n-rirr6an F = 3.?8fr, sD = 0.23 [Ru

Hcl o.lN lrcr B.rlu 5 Nn. rdlildosfirlil rcY = 6,10 6rld r
co

clndul6{ o.ootN Hcr ni 1L6n 5 rn.

zGHb ocv RCV

d0{d1! fi 415 u11ur$nr t*r.rf;rlndu*{u uiasfirrrhrrnfro z m. ufthmfttfir

I.r
(.1

J.U
??

l-3.1i t cv-s.os
3D.o.lt i.ltD

r.J.rD /.cv-€,$
.!0.o.8 tttrr

t\

/\
/\

x VV
i-zsD

\n / \v \/ \
V

i-

Gotumn No. ogvr
4l 2315678910 123t.56789

d,i-ttX I $dtttrtfrl1N I I0ti0itnltlnicau dlb .l!flU.he

i "t a c a, i o . E -." -rxDliu1lnoInofiro{rlcn to{rthu M ltlomn151fricflJ gllb trt{uln lc x =
-B d o ., r r. Yi

r tnm1uJ1t41€n EIb luwio{'l nuqlu'lg 9.58fr [ns t rnxlnl lmDlnffionuIljllftl{tl

10 noilxti #e1 F = 9,84r, sD = o.36 rlD{ ldnn T = 6.47r; 6 
" drll8c gorbitor ti1fiu 0.1.lnr XCr/ = 3.70 lll0ll1lhl|1fl gll|3 'lutlo ,ffl1tl]ll ! --s -nsiu ff-ri11nm x = 10.28%, sD = 0,66 M lN0r1n1l1n6cflJ gHb el{Ultl la x =

rrnr *cv = 6.38 d{rilfi 2 s.rrx [nclitofilmtrnnothnmfiuriru#,{;l
butz, m1rrtrirntwn& |'Dt sorbitol d0{ 1#1 F: ?.61sr ' irf,ntntnhnf,unrf,rifuuorlu elutirul brd't'er (tr1i1{fl 1) 3. q1u'llfr

e11x r f,iliutro.r sorbitot r rirfiu o.z mfoii tr-rr.o$ zt
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I _150
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t 2 31. 5 89

[6la{fsotro0{ g}lb I &O'lim1 t Dtltutlo'r sorbitol 61{nuqu

eluting b.rf'f'er

tt|C z rflmdrn'rrur dursolnrrierrdu cIru'tuithu r ins'iru
t

ft151lll I

tr)1N r !N!U O{

sorbitol gllb
E tf4Hb (xL 

' 
r Rnfi{to{5cff1

st{tl I R5{ Z

0.1 M

0.2 M

9. 11

9,58

l.ol lo.c

i"Ya
t il0.ldu1 l No I eDnuo{ $nn n8{}rtl'iulu1

t411UI{'cOtjU1C1n.IU I RDq 265 r|fl./OR.

lnmnl cllb rfiDN'l nuqlu?! 10 SoRNu
,i

1ofr1 X = 8.8?%' SD:0.21 itifll lllo'Id
t' ed 6c; u -<E'i6fl11R1{mflN A1rl16rnn11ltfl1 qon&tll.l

t-;
fl1N15n!1nflUJ1't[ lFtBnq1U1 5 ffi{ .lnuv

01 BHb u lqu[cntrl{ nunuGnh laei{ [1n
Inu + zsD

INO.ltUl I NAI RDq[O{[An to{Au$ntl
a '6fficatru1e1ndu r Rt10 87 {n , /oR , $l']ti1n1

gHb fftoll,t nuqlu'ltr 10 o0R$u..1oo1 x =

2.36x, sD = 0.12 r$i1oo8'i$ii n'rmrn

ri'rndwrqirffinuArn4, b ni{ msfitrr
J ", , --,d "ggHb 1a-1![ene1{nunufr1n1ffir{n5nlnu +

2SD

4, m1rrutrd1rrorrcfrr dtb tuffrhg
mrtnsttnmlu,'d a
6'l lonH + alllllUtl'l I UUl.nnlg'luUD'i

m gflb .l nnM$lLlonuflr ltthu t ul!i'i1u c1

s?r 84 51U rri1fiU 2.39 + 0.50% ufl8
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mi1rf, z unm'iruru*tifinrrnrnfi nn'uu.rchffinmrmfilri

trt{t1 xsHb .lmilrha xcHb qrdil?armrn1|t

I
a

4

7

E

9

10

l1
tz
t3
tq

ltt

2,47

z.5a

I .95r
z.al
2,45

z.a9*
z,3a

z,oz

2,29

1.45r

1 .89r

1 ,51r
z.Jc
tt. Lo

'z,o7 |

8.4?

7.69r
9.64

9.12

6. OC

10.07t

7 ,92r
6.01r
8.43*

5.58r
8.16r
6.?lt
7 .74r
5.7 2t
5. ?0!

6. 58r

x+?sD 2.36 + 0.24 4,87 ! O .4'.t,

* fn 10 l nui'l,t + ?sD

5.34 + 1.98X fr1lrR1a rN0fi1minCRDU

ft11 [ffn1{tl1{flnn q1UX6 wrpired
t test mn1lln11iJUenffl{fl Og1{rru8fllolu

(p ( 0.005 )
uo. .B5, ff',t1l|fr{Wu$t0t1cft 1n1fflulff}n nU

drb
6.i 

'u({tuouuno 1amfiNffi3dfl6Ftx1&d$t}t E :
- 0.0tt5 qlnq'til'luo'l8flf i 24 519 o'l
(f,o.t.ul1iJfl 3

quf;rnu rmnmu rdmdrnhu#e.l.lr
vrdl
flIt'lUE = 0,625 q1flq1m|l0n001{ 64

i1u d;{rda{.tur fi 4
!lrto. irrcf,mor db rs{if,ftrsfirihmfitl

.'
| trnmt.t tru

; 3f - ,;
fltn1o1 r cn830.r dtb q8 I flr{lu.IunRx?l. .Y d & _ ; . y'

N53rltn]1fflR.ltr l RDcr flrlrs louflrcouu1fl1R
.rurfioaludxdqud ror-roo m. ffi .$ulrl
cc'tfia'i sgb fi"nmrlunndrrriuosrrfrfiadr
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unft{nmrdrnfudrrwirrtcfidlmn'urfionriu snb lo{autrrfi
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2

0 50 t50 250 350 rS0

91000 6LUC0SE (mo,zdt)

rr( , .i
[dftm1tNr$ Etcttitlltununflln'lu I R0fflu dlb totlltflu I tnr11r

r.05?5

n.61

=
6
:
I

t
h

|q

odr
I

ofotl'{ f,nmm1 r cnuu8t gHb lrefluno , ( t
= 3,4029r p < tl,oo5) dr unqr'tutufi s

7. lcn!01 d|b leq'lt[Tll I ttUll !-
arfuophewl boronate selfra.r€e

,!
[mEnal
,;"ftlxlalo{ Cllb ttltlll | frlgll n-ani-

nophenyl boronate sednrose rrdnuftil

, .&
uoflo'l't fluit

e'li'l'tlt 3

t llq't5[

qc [enm{rir r 6nri0s un r frohado$arl fn'6

1cHmrfi'l peired t teet t{u1r Fnflifii

rifi riudrt*unr'r nfi 6 dr unor qu

Ir.
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- 4J -

.,at.i-q1nn15fifltnn{m1& l fl uilfl o{n15?ql30u
'r,o.8Hb I $O.liI1 I l|nt Rocltc{ [ffni0.louunnuR!



Cla'a,rat N, et Al

tc,
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2,..,6r.
O)
(9 rnOIU

IJrg
o
hl
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J

tD ;'

L)
ate2
:{

BL00D GLUCOSE (mg/dr)

-1 _, i v!..cfli o rn r qiuuo{ EHb !0{fififrirduriro,rntu r frooorl,r riu tdn r nl,tunilr{ufic{dn{,i1il,lrJ
drotl'i'r ln,{ tlonundir, * r ilfirnru[one1,,i clnnd$ <100 Mt.,/qs. nrirsfiiurirfiy I

.i - J..!*1t1tl 3 [f,OiitAu d$ I laqlnml lfft8$,J
seplrarose 'l [mc ftt{

aninophenyl botonate

<lm 101-150 15r?m 20?50 25Bm 301350351{.m 40K50

Ssmple No. Blood. glucose

(ngldl )

xsl{b (x)

trtitI I ffi{}t z ol{ tr 3

I /50c

tlt

8?

lz.26

4. l4

10.89 9.79

3.86 4.27

3. 19 3, 96
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Ad
rrhglrn$11u flrn1 ft1f,Mltcf,r6u0{trl1ll, c -E[|}rffi1u (lcv) uD{fn881il {f,0{lt mfis"
'tNUtrlfi1{ ng$l nun h{tniml tfiDr|'} nr
tu'lu tog'l $ftn1lr1e sc'lunu

ett.tq1nmltrm0{$1fn1{ Mfllltl I nNlunr

loil sorbitol lll eluting h-lft'er lou
nlt

n1rltu1 r r|il Ronue{utrl no{Ntng I tnwtlu
I

ruftcftnnmR.IutnDc 265 Nfl. /m, ntnl
d

mll|ltlnuno{ sorbitol t tt8,l 0.1 M n
! r,c u ,, ; d '-

t ltB{}ollR'1f,11fi[n1l lmlnu gHb $51l|tr1

nu rFardnopher\yl boronate septra,rose
, .idla ttfx1cfl0'l1ltMlit$nnn'11 EIIb xNft l1N

lnl|nulrfl{Ulctnfl 10 r.ft nRlSlm Uon
S d. a e(qlnu irlomn1ln1{fl)srffnuffi nrr'lfiudr

[Rct1N1 mo{'ltrtcct oil gHb 'l$$fllltl ltu

11frll0{ dlb filnffi'lflnilu qcnnfliqln lqU
at,,16.5f ]l|O'li sorbitol 0.1 M Atulfllll

I Ml'li sorbitol O.il M tciflq$5cflI,J;gIIb ntn{o{ 32.5x xna{nn11u I llo{rn
i dau -rio - ,,88,q1nq1s1fi.limitmn{ll r t$u1nsuflli0n 1x

d.fhrnlnl Wltltl sorbitol 00fl1111 arn:ino-

phenyl boronate sepharose ]mU1{

rfiuqrndrt T ! zso s5oui urni'nrir 61t4

flMr|IT

0,1 M U

1c{19n11

[nqum1{l!N[uio{ sorbitol
n1l[flu o'lun5c lrl qrnls]t1

,cffrr n'll.l! fn1r| lnrnulo{

All$ltrltr1.ln|l091{NuUf,1ffU (p < 0.0tt5 )

a w e. -i
c'1fl n1 56ntntr]'ttlfllsttlEi0.t i u otflJ1e1 n

.lutRBoflu gHb |,l
io 4 -

l lr8 1fl1tflfltrl'lUnR$l

sorbitol 0. I u'ltdtdnh{druiuirlm-
Rltu q{ tr11I I $&1cf,$nnn11tr11l ]llflr

. u-.i,
0,2 M q!n1i 1Nrci6{finmrm dlrirnTr

. t! Z
ulnnrflftqi.lt$tu0{nonNullu l1u{1uunD

uusrlf il rrirnrrltrT,tflfiilfia1uufi{n1rd1'r
"tdnunra cnrqci,rriitrfiunouriln'rf; ["ln

'l$ sorbitol tlRnoBnqln anrinophenyl
t --o , - a 6

boronate sepharose In0u1{Sltlultnil0

mnfisorfrsriou
3 .. gJ
dtr:'u{rururn-cid1tr1inft nfi $n1#1d

dlb b Affi-nity (brctocapbv

a - .!
on!0{non$u|| olnqlnfrl x + zsD do{

. or . r, - Inllxl Rcv 10ufl'tl{5lt{}18 r u1t{11truu '10
g'

,tihoirlqrniills r mrlxlufi"rnrftJrhmn'tu
.. t ..S --"

( n00 265 rn . /ofl . {1fl1 f,'luor.ltfr6rurJ 10

lf,*roirlcrnffrRunrilA fifrrrduironn'ru

tR0o 87 Nn ,,/m. m 1 qln u o'11 F1l1
, g"'

tdqrnnrrdrndun.ri.tuurntoirriu o'rfirii

1#tunT :nffalums*{l rriosquirr f +
. o C. , . I ue-

zsD l uqlu'lu z ftl{mmnu l(fril'lfi I ilu
, .tJ
11flOntuU$tllFntn

{{q1nn'livtmo{ffi9t|

lrffntJlnfiUrn.ldon
, .d"--

lnnlnonxu .lintJgn

Og1'lc'lnflU'iHt mli'lluutl f,'llllin lnR$l't
, -<,!u.-qilaon 5 fn{ f,'ruft)R{sfl.linunx0fl1{q1n

,!
outhst fll ltnulnn$l1.ti1ou1nn'11 5 fti{Ei . sr,
q1flfl 11flmo{u fl 'lrl$}151ln100R11u[mrouc , d.,"uu d1m'nu1nn$n.ltlcon fium1l|lhu

(a
ltsi$rnn tffi'lsqst un11flns11ilq1gqm15

frllq1frluo1j EHb ltrJ't5 Al'finity
chroslatoCrad\y l1l{l1Ffl ll f$l Ril 10

ao
| $0't1fl1lrm8o{1frt!ou gHb'lt]nn$s[J

unc 24 f18 flln1sn x + sD t0{n8r|o1

0it1,t I ?nnu z. 39 + 0. 50f, ltflc'lunn$

LhS 11n$11u16trt X + SD r lnu 5.34 +
! Z! d

1 .98X d{mtllnC1fln11rffio{trrflrJu n{
, , ..J ' ;

mlqc Intrrlx r fl1nunnn11]'t.lurJllul t{
cic,J'

01qqc I utuoitq'lnr rnQNftsilnlrucne,l{
u td , rr' dl Inu unnmn1f,1r.nlnlillf, niln{fn1xllnnfr1{

fiirolrudu sgb ils{ndil#10d1{fi{do'r og1t

dar qll 16gflrn1 | $0mn'llffK0uo't1N[6n

6n'wl1{flRa?B{lcou gHb o,lt1,ldo{nn lou
, , S ,r& d16 Lrrpaired t test mlmI{flO{u ll

-45-:



Cbamrat lf, st aI

nurnfi{ruru 24 na ruirrddr r =
- e -u a I

-0.065 ir0fla{.lu tuu,l1 tunnrdlorh{ m
oX , ! t ," u u tlurffi mfirnorirrifimrldlf,rdfiu udrlndl

i a t,
moultlt lu|tttng|tnfill1l| q1!'lu 64 51U

|tRcnRl|trlos't{Ilt{Inq1m|| 88 118 nn1
il r'fi'rdrrirfiu 0.625 {nc o.zs+ "rsmfi
-."2 'E e.6lolNf,oittrtu ||f,i{.tt||r n{n'tldnindrc
rritrudurLnrnqurfioc rit sflb curxfu*1

, &, o e r as ' 3 t
ou1{u'l1 trl1r6rmrEnu0m{n Q{ru I 11
. -e E.Rlxltnrtnlt'lfficau gHb u l th*tfnufln

runfrtnurmrrru, rfodqrcnnr*rfrrrr#i
mnqurfionArd,l{f,ri,rulrmrfirnsrd unu
i o o , rd

I ll0l|llll I tlutlffltnltgntnm t qng!8{ gl{b
- r,Jo .3 r
1 tx$rueunmnqu l nontrl{., nuunl ilLn1r- d I p . t- . flcAU[O'l Cflb rlc I t$Sr!|llrnuontncalnn

- .' idx^ r.l , g
trltr]u I R00I I tsttul9tJircut|1mR.lu I Rlloo,t

2,

rrnrrfitir
1. KinS }ts. Olycoeylatcd l{eoodlo--

bin. In Pesce AJr trEplar IA.
fbtlrods irr Cli:ricat Cheristry.
the 6V Hosby Co, 198?.

I(oen8t ltl ard F'l.tro nD.

Deterainatim of glfrcoaylated

h@globin : A laboratory
exlrri-mrt r€Ievarit to'diabetes
GIIitus, Bioclr{ Ed 1985i lg:
7-9.
Ko€nig RJ, Feter€on Clt, Jorrcg

RL,, et al. Olrroee !€guLatidr
ard. HbArc in diabetes. Net{ et8l
J lfed 19?6; zsSt 417.-42:A,

v( o d . aulttm t c,ing, thuSlfiE iurlnu [nc
--q -r .i e .'-- _ 6 GcIU Un1tff. nSU I flnd'irnnnttt| : a6

oafl1tl t$ncf,{. 111f,15 ]t4flffn1ilrofi
I tU{.lX{ Z53I; 2l: 3l-38.
Nlenk DC' llercrcon CT, I(r€hn
RI ' et aI. Detemfulatidl of
ralycoaylated hoelobin b!.

affinity crlromtography :

cqarison with coloriatric
ard ion erchanie cthods, ard
eff'ects of ccmsr intert'erence.
Clin glrem 1982i 28: 208€-2094.

3.

rsr sHb d{n'ilrcdu db !0{ndmnrf,
, or c t j ,r.i "oE1{r|llufl1trll (p < 0,005) flfr]fll9q1n

6 ! t"
n1rflnrnfii 2 tauuu rtrt1{donmo{nu 5,

.llln1l 1ffi9& yllaph.trryl bororlate
s€l*Iarose [mcfrl{Ul| l{ln1 trlU0{ 6Hb

fird irerrrunnmtfiuo{rhr udrrnndafirfu
olIt1{dfn lCUn1lI1 ugpair€d t test

arrrr?fifiT.rfirilndrndrrfi riounqrnnrr
I ffiH{ anlnglrlrenyl boronate sepha-
rose uthcftiriu {f,rn.rtnmortf, t#unu
rrimnfiui r rhfiu uir*rdnrnrcfi 11 qunll

drniu lafl tflrfitodrlft rrnrlurntrirff
igrrsf irt sepha^ruee riu n--aninoprre-

J;nyl boronic acid I tnflUfttlftt{ dtfftm1
8e;.

c'Ifl d1 r mfr ffi'l1ii r il*rnrirqfrirlf,L&iit

Ict1{ l0l-l5o m./en. tu1! qct$trI

. &du1n{nR1'l Ina]rfiunf{lnr}t1n{roqun,ll,t6 d- E
l olurnut} n0Nl n d{q1ntl'l I m1 5t1!'lin

d i, ro l,ootlnu]alcsn11 I m l lmn.litunlixltJofhul
ir u'i'r'{ d1r}i'tdD,tf,.rnri,rr,ttiurtfl u [ft mifi
n15n1ulrfl&cnoa l lmn.iE - 46

finu'r rrrr"ni, .ril.r. (nnBiffi *fui)
fnfnul l el|mun

o(
ffia l tautrl1lutt4u
N$1'tftU1nU I igit.l$lt




