
h ChinA IAi A{S l9S9; ZZ: tl?_l1l

r,rr"'rnt ir.-t
ada:a3 r nratr_t z&rr :
rinqr icinir

r iufin:r rLriulru,r un,.ir ao ilufi,ir
.tu 

r ic r n'onrot ro,l au unrfid r As{ nndluur
lt:cnou#tafiffinni.ru eo, r. uo, i. uon
qrnriud.afif;ttnniu Atrdnor fu rnfisufird
l 

'?lttflu1llltitfl 
( Fast"trrovirut hemoglo_

bin, FMH ) unc FMr fiqcC,riuquirfru r tn
rrru lufl ff.rl, 1968 *nJ*" ui, 

"or-r.oqu<ist ( r ) tfrlJr iotrtt r fiutnjl gua,"
d{ r uudlurjrcnounor nn firnnfinaunrirer
arfifo r.nrlrn s-zx .runlrnfi,iriimrnir,r
lhcnou#la ardehyde t€o t"tonu mriu
i-5t'ts N- lo{niaorilulol p_oh"in tol8
fNfnnirufnulffiiulso{ Schi ff b6.se ung
cnririernlrfredrsriu Lons chain ari_
phatic Iipid |lnulufirfinrfiu Rahber 16
:rs{ru,irllilhgrmnr.li gu,1,",ftrd,l
urcmflr rdtro{fitrhi snunomrffit,tt|
l,runrirrirufirbriur.nlu N-vartuE fu he_

lnein,r:&rrnriuinrninlrmrfu ufi _

nonenzynatic flycoeylation fi

xose

ntgl
r finiu8lrrnnilururr-niumr.r mc*ufiuir
Illl valyl llnr lysyl residue .ltJlftiil
nir'i riurirdrn

mrffi!.rcro{ rx iunrrin r efidfin r firtr
i'u glycosylated protein ( g-protern )

n:urdriu e #ru&
n, nr:furtnrrn6lfiirorsduni'orhunnr{ td
tln c-IIb lru l]ivelli |lnEff]tui c.5.
1971 r' r xpgti0mfo 8-albtnin ( 3- 3 )

r fo cir indnfl r fiardrnrrmrnul:nr rnnru
rh c riurfihm.lCn"udDudr r m,i
r, nrr&nntur6lfiiorra., n:'oruAufi
rfiu:m.reirt,ioa*rilfuf,udrirnr:rfia

rirrdrdryonrcRin

r rnrmu r {or-r lncldrfiu#rwnfil asind
process l6tiu lens crrstal.tine, RoR-
R1 lqu [flc ru uflilo.i 1nn r lo:n'n r iudu,*

ugntur:unrtturornriun:oorit1u,1ou
temu lysine rrnc va_line riuriroonf,ftan
nlr6rfunr:36r{ .rffi:racru*{rnit 

e.d.
rste uncuh r ninrmr4-{'nriutrlurl u.iu_
ardr uiO Broening reaction r-ffirf fi
rfiaiufi g lounoudlsn'ufo

t. nr::uir (cordersation) 5c
u'itn:mrilularril:61 riltntiadrrufiot
re(lucfn8 sucar 

"lnqluu 
schiff base

( Atd.imine ) unefirir r fioiu l lrrflnfl q1n

u cu I nonli l lH{ m.ll$J ( Anadon rear_
rangeuEnt ) 1AA cyclization [Rc iso_

L'nerlzatlon Inot UufllTulcnou l_anino_

.1deo)qy-"4-ketos. 
r5o k"tou.in Uffi _

lrnnfflouJ aldopentose qc r fiofdfur.ir
aldohexose unu diaaccharide

,z, , 
n,rriarncocilu oonqrnf,rthr_

nnufi r ficf,l ordrffiiar dehydration,
cyclization, dehydration fio arnirr"
condenaati on tfiarfrl lvAroxrrretrrvf _

furfural, redrrctones, dehydruredtrc_
tones llns c. dicarborryIs rrnr fif nnmai
ntirqc r fio delrydration ooonr*rhuiU
r ituo'nf,arudunri p],Trare, pyrazrne unr
sugb.r degladation prodrrct , irnfi ,ftl
aroms qun:rtnunltul{mmt

r rotrhf,mrqr:J rnrir.r rnfo6in
am r rninnr:unad rur'rnurds r flc{ ,lnl



Chsr6rat N.

3 . r iudfiirr Dol'nnerize tlo{d'lr

fi ,"nr{r,tuot -rfi z n^.r,in n.."rrL*loto

short 'rd interdiate rife prrotein :

CLLCOSE + M2-protein -kr - Schiff base *t +
(lye, val) k-r (Aldturine ) k-z

I-o(tg liv€d atn.Etural Prot€n :

cLtEoSE + NHz-protein -E-+ Sahiff base kz , AIEdori' product

,,. - E-<oLLaeqr
'..

,,t - g-cn'Btsllin

E//' k"

AdvarEed gll"cosylated Prodrrcts

( Brown fh.rorescent pi&Ent that N-Iinked proteinl

lui1{n1E d1m5omjf,11 aldimine
t'!"

IRE ketoanine 10 lnullt{ lll|&llH'l.lllnu
dA-dc

rnflluluUt 10 Itffil'lu'lullt6lRDn$i'i
nn1ffi mllnnlffi IRE PhosFhorylated

derivatives lo'rrhccfir friurdu ter-
urinal reline !O{ oc- Uffe F-Hb chain

lREfiu valyl, l-vsvl ttncnrmEiluiun
"ni B-ur, min:tissrcccui'lifirmgdc
ro.rliild rrn r hcriogn'ir 1furn *-rve ?,

* -11.s 16, d -lys 40, ca-fYs 61' P-
r}E 8, P-lyB 1? uflc ?-lYE 66 tfialinl

glycosyLated ltn! Salactoaylat€d''n9
^!.rD{1rha i'unoucttintih reversible

sclliff base ( aldi-uine ) fis rlm#r rdu

P-N-va1yl-1-deox'€l'ucose 
(Cltlcosvl-

valine ) clniucs t fin mdori r:earar!-

Eecnt lrlliil relativelv reverelble

f,e " ala
slcqr n:alufl-Dlrncn1Bu1nla lullhfi.lltN

B'lbU'I1 llf,ff{alt aging Process

Aoadori godtrct
(Ketootrine )

3-Hb (Arc' Arr F, S)

d-pla.$na protein ( alh,min

transferrin )

g-lipoprotein
g-aei-no acids

1-deoxy-2-hetose Hb sddtEt ( Ketoa-

nine ' P-N-valvl- 1-deoxyfrrrtose tliO

firiun4r f.l-t"="ti-rt. ) lt{ valine qc

r inlffiisrr#n'irnimciluiuunu 1 ionnlu

t ilu k"tornine qcN isoelectric point

nnn{fiqtitiil HbAr c tlsfto0fl}11110 HbAr

rdunruiB riru ( -'..lir," rfordiounir

unr rin r"nnrfiriucnqln HbA rdrlier qu

Abrahan uRrc0! ( 
' ) 1#ti gio"e*

cati.on excharule coltEl 14 4 ! llft
llarPo. Eradient {tlrnlnlln Hb ]r'l

proteilr-bowd ketoaaine lthlfl'rffnl'|

mlnlnu ffu
Arer
Ar rr
Arbr
Arrr
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Aror
6-r ri iArc I lnlfl1U}tfiUmnIf,o iurnfl 5B

Al dl

Arar
Ar o s |ltjthull'1fl 40* t8rt Ht'Ar c

! 4,t uft.t HhArc ufl! HtrAror qu tfofiu.lui
drrirmfirlu uflc HbAr c qutfrirufufifif,
n,i1 r.hcmfl 10fr io,t HtAr c qrodquru

!o,r pre-Htrar c tlncderlnlr r fratir
HbA, c IRsiEfrfi D,arfu ruf, uo{drnufinornn:-1d, :usc nnrfifinnrof,n{ nnuorulor rfii
I ROOIfi{

Hb lrRr1lfiruunnt|nsnfl1&1ln I na 8ly_
cosylation fd r drir Furfiu qyoglobin
$l11qct teminaL valine 1OU01c r fiofi
]nfi .lun n rqyoglobin fron 

"r"oo."_,. .!
Iated lalqg| efrr,u1c 1fl 2.3X

q -- " 
j df,1ffrrnflu u{ | ijultnfulur,nr Rr|r tfi

ora #tf,ie io 'r"ul riluftfitdr-unrlxf,u
rtqmn nrir Lys-199, szs frrh gie ;1
q{ Ino slrcosylation fddrgn,irfiiu unc
X -^- d. adr rJys-tyy |UuCeylNnliil nlnu acetyl_
salicylace nrodtfi+u ) fffirfir,r dqriu
lrofll 5rJi,t f,1x,15 nriug'{ nr r rfic gl}rcosy_
Iation lD{0-Rlfruldh{ 5% ,tuil e ,d.
r9?9 d.l$rin;Hno-ngril oanrrnfirylrorn!
unn ltncrfl8llnm_1r.r -ri,lfrl 8* ]lnr
tsx otrriro'u fm fil6ufi&nn riu6o t.ar,"-
ferrin |lfls cerul oplasnil
iio e rnu ,r iuolnirfii

fi.riors#o

cllcosylated fibrinogen tlnr
fibrin irnrr&rrnrforhrnscutrnrrnuuan
drlnru trs r ioinrruilirmr r fioa rac-

^ .. -.! -tor VIII ccirxili riu transglut€ri_
nida.ee rirlfirfia interrcleeular
crosg-link rruil,lnnmiusnu fnifu riufrt

c_h,oteir

uiurrrrnnnrie'tr:rforirq#lil;unrdrod uo
r iro r io etycosvlatton quirqfidnuirut rn
fiurri'ir{icridrmrnr-nmdnrmqfiritd r, ;

.lslnlfi Uifiuffi.ri1inrr Bllcosytate
mnlutilu[o{ Iow densit, I ipoprotetn
(LDL) Unsfiul#]u high density lipo--
protein (HDL) 61U(s)

ril:fiuqur fiDir rffdr ior fionuorrril,so
sr€ctrin ftnr:furtnnnr: Eh.cosyla-
tion iruiunr:rhuriifiiorrLqrnmfi rriu
t irurnlrnr.l sLycosylare 1urflillu I iofi.l
rlndriarfioqtrr r n6or n'oq firn*t'uri un,
m lalrtlq qcfi m r dlruo' 

*rirrlr 
: rirurir f, ro.i

dlycosylate t r6ulo,t

TUA1H

n11|, aryc,osyrate ruteu?0,| Iens
e.i.

crysta.l Iin t lufiurdu.lcmn r ", r"uotqrna._ ad. L
t rJulusouyl|Alull11 t{ oc_ , p_ ttnr f_
crysta,llina qc rfimrr:rl#1du:u,ir{
1{r RnnttflEnron6 r$nunr:nunrunr i.i ot
r l!f,'l rnmo{n1r r fir#o tcrt 

"u"t" r un,
reil'r .rurima 

r mulul:'oiflrorr
;,,;i ;;;i#a,fr r,;;,..*^a,2

unr rfrurrrHufiimnquo lns;nu fibri-
llar protein llRU connective tissue
ut r $rf,tuurrnouirftUlotirnril flN nlconto
rDu l.Rcnnoer R00 1nr{d51t [flcm5i.]{1u
t0.lN|liUUUnU intra- llns interrDlecu_
rar rtnl(rng U0{ lf,|tftmfll tq trntqln
nllN]Rttl tlfls hydro)qyLFine residue
ll|DtflO 4-lycosy-tate qtlttRdOnrt cr\oss
-Iinking(ro)

Glyco8ylation l8,t r[yel ine pro-
tein'r{l?uuutcf,t f,tnhrgtncirunn1,r
01ql||Reon1l11{1UtB9 tr lJutJSr d.lti

dGa.
oufiu unt onillulotiolrn:rlmocj

I rtuluiatifl&lniruncrlfiurnn urir io{qrn
roludr ccru ketoanine rffruuriol ir
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u"r uir iruf,nuqqtiuulsisnlg r 'I ad
n1'tenrnnlmcNlulns I UflXi nn glv-

coaylated rREttnonnu f,tll'l!1ft116n11

i retlu n:m"ilutlu NaBrHr-redrred

hmh'sate nr'i,rnffi clycosYlated

Iwine 6?-86X ltRU'lUX'lHltnrnl qcr

rrfi.rntni'rfficmfl r.s r ?ir

iritnrfii,otdt"t.,rmrnnlu r fron4t'n
nr:nntttho Ealactosvlation 0'0 i.DL

dru

mnErorrrrr*rf, trfnr'lririircrnm srv-

cosylat€
r. f,trrnnin rnrirun'{nr:tNdrrcuirt

P-vaI I iunnlfw'll HbArc r1'lullNtrlnu

2,3-diphogphoglvcerate ( z'3-DPOI 1l|

rd nrrir-nnorntnoni t qut lhuultl ther 
"T

{uriinoni rqutfunniu ( t 3) f,'lu HbArds
;-
finntndrnrciu G-vaI 1 llncN P-vaI I

ir.roriir:Tldu 2,3-DPc 1a olvgen dis-

sociation curve t[ ounu HbAo

2. lilreiaumdrn
n. rinrnru flnel Nfr1u$u'l n5'utrlnu

nrrnr{l tfrnnmu I iu nnlffi nlnl xtl

6nrr ffi1iu uiourohu 
-rir& 

rfionn

glyco5ylate quNflSNtnqunlSRERluttRl

nrr,dou*-rqutnix'tlmr1 fl ltfisulu ne

nr:$trrirfiiufiral r"al rirolrnfuqu#Ndi

iilriifiisrfiu r.c-arucoae ufirnnn,nou

drunrnlnrmol:otiin uun*lufi r ierfrrt^h

iidqun: t.c f,{dn (55-58X) rdlunoton

tfnr[nc llonth-t lnnGurtt .
!. l ui1utcr dru unNmlnnrnuqc

ftrnf,rrfiu{rurumn 6ltin glv"otvlate

rforn rirlfinrnlr$nunT :irulfi rfioruir6'r

nmr unclirqfitt{uiunnboulnurnl6lu'ntr{

ld 1o-90fr'r tt r

n, L,DL nhrnn alYcosYlate lhc

rru zx unnrdrnsrrnnruqt tirtirl st
td

i'rqfi ryrine residue "Neldxfrr Lfrcrru

LDL dn1#lnm{ 5-25X llullfrltnriEiu
t.ai
ri'rslntllSorqnmld'l g-zzr ih01q I $$h

r fiodD{n15tno I Rd leolDnd{'luxtns' t. rurfuiu'r 'tumrdlrRlrn:n t fin

s.lyceaylate ldriuriu uirlmgi:rulru,:.
nr: n6uuurntm:rl1{1utllaffrf,&ue nmnu

lqfro nmudtmiu i'oiror. iliinrfrur a

r-u fi 11:nciriiliniiasrrn"drLrirmnfiou
un-'rrr uu fiutd

e. lrhlnurirrfrntar lastemc'lutr|}l

I tnutl8c apectrin rioffia Blvcosvl-a-

tion qeir'lffii5Grl t Lfrgluncorufiunl

4. lrhAdimdml l€ns crYstauin

#orurrrnurr-niufiu riu finrniu nonnr-

rqu untlrrflfiu tialfia glvcosvration

nritdnmnrqu{ur igu ( turnover rate }

, #tr-*.titr*t uoq" rfinnr:firlrmn *l
nrlrrn'tirituirrnn nttrnunr:lotsrrutd
'rd riu nrrrficfu uRoetfiooui't tlttt.-
oscrerosie) ttRtntluuldtlo'tttuttnu
lnnrmrfid riufiI
Xon#fu*o"nnrrnrrfr
r. rn: rin*rrdrr rionrui8rn:r:t

" , "" ! '
n1.i t clc tnutR8r r11etln16 ftl|trlll

3c
rrtrqtnthtaut mon I Roimt{|rlu[u tilotl

iwr nttlrn,foc, tn'urfroauitrd riu rg-

rniu sm nioir*:u droirr l fiornT lrrn
,it T nlc r#r niu t erltji'ft t u nc"dil1nn"ul

rasirnsu{'l r fi6-l omlnlndou uRucr
3t ' 'irqrc rdocttR1lnfl1t [nml lRg{ t'lR1Hn'{

oru'r:*rrn'rn r-rdu riolcrnlelnlrnro"ir
lfiirnrunr:rmouri unirhlnr:rir o""r

tlucoae tolerarPe tegt uion:rq:cdu

,i.*'o*-,o i{r r inhl omrnr:riol
i8n'rraruqndhdrn r r nfi ni'lurn, :cs ir
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&roi'xl,rnmqr.nGlrnrfiufi lerirrirrrirfi
errrfiut{ drrfiurfioo (wtrote brood)
m: r flufinnmnifiolu5ofi +'l-rlr"nl o ln,
za irlnorui'rfu uioiaciu nrrri,r riru
hemotysate uncdr{trirlfi r ilil r ffidoon r fiu:
nou r ioilfiinnr:emqiqtu f,.lnrc riurd
n'rrnrriuf,urionml ftfi

- n.r,fo$, rdorq,rnmrduclnu
riru:'ai r un'oni'ruor r iln r fiooum , J..*,, t

nianntndin:cnri ninorqfinrrnirr nu_
breakdor.m prodtrct uSoinrrrrl#trc
rrir,af,ttnfiurfu oxidised glutathione
til Hba,o fi,lfiorir ,iro"t cation col-
rwr chrooatoEraphy cc r nfiordrtl||t{ot
riu HbA,".o

)
-" nttnont tiolr.tn aldimine dnlu

rh rftrlu r{r.rrii8fia5rqsiru 
"rdin 

ine fiqu
rir,tfirdmfiom.ro rh_ciu i.,fiu$ir,tuf,ru
io{ ketoanine fourr'.i r ilulU hench.sate
rm"D di.ry.. drofi remq'riou, furi,rf,qnn

^xladodtu tflcolq l hnirsl srlfh}dryt rriu
cysteine R{ltnu henolysate rrdr r fiufi
+ 'z ur'ori.rqr.ri6driufi.rrilfiufi _zo fir
-80 "d

z. rn: r nisx*1arh r mrr
innrri6drafiu ril.triri8filir iurnfti

grr. l,iln:nti1#itri6nrrn:md,rulffi
nrrhuanrnrdrnoonlau r;1 

_ 
drl rinrn'oc

re{ 
" 
r-a or',e #rgir rnfio r furirqionntnn

qrniuri,rqfi riorfiouurruonritr,Lr. rr"po-
tonic lfirrunrirufi r flu r rfinnfiroontu riru
mlm,rrnn:B l nxlrhfiuqurnrnlr r eiil;1
od'r r irxr* noffi r.hil#r gn:crcrmorrsE i_
fin udrri,rrunmol drtitunr:nrunruaol
dnufiu finnruiEdru:junr: r *5ara-nuimfirB
nn6 i6fiuurrl.rfonrrt#tftrr.rtnnirilfiilor
ctrlina nnue3e r r. r nfi11"qi1rfi 1finfirj

(Fkoteirr

reirirsnodlrirnrmron:ttit uionr:rir,tfi
r fidrirnro thiobarbituric ( TBA )f,1min
rtrr an#tirdfiunr:o:1qnfis r eflt.Jriulfladu
rdu tr{iitu r qrr ln1mtJi6u rns1ffifiusot
I UO I U0trl{')

riruiuif; nr:s:rqfi lrrf, rm:nufl n:c u.ir,i
aldinine uflr ketoanine srrririnirud

a4
IUll ald!'nirre ttiO labiIe fraction
oonriou f,rrirrfonrui6 rduri nr:rilrim
rfioouo'r riurh rnfio uiorlirmifi.rlirinrnrr
u'tu 12 i'xlrN r#orirqdnrn r anr, rfroinrs
aldi.nine fiqtqirrnrrioant Itr borate
nia u""trt. buffer 0.2-0.6 :irnr{ fi
d{ 5-6 u1ll io mfi flnr noaisndrnrrl#
Rr: rnfirfuRnru ardimine tiu sesric€r_
bazide 30 dt dU aniline tZ ll! gio
sodirn acetate buffer saline pH 5

uru oo mfi
s. if;nr:mrJimn

io'nr :fi xar roi.r t dlrr-u,r rrrir rrrfi do.r
nr:qrttornr ilunc riiudr r fuinr:,tfoo_
- <!
R&uf,uuw cation exchange fiumn ue
do{ri,l{q .tdi.ir. ooryiou nolrfinr:dh
tt nt.li n-arUnopherlyl boronic acid
I t[] effinity chromatography nediun
x1.tfin1tel,t1m HbAr, Hb{ r " rd{r rmc
runc uiurilf, u,twrufiifrtri{nlc{rmumnr
dlxlrnfuuun.rtfiriu r #ololorur6 riu a,r_
tonated high-pressure liquid chro_
mtographyr AEar 4s1 electrophore_
sig oolil scaruring densitqreter t fjudu

i6drtfi'rrilii'unr:rh euu .ti o"iei-
na]. IorIg columr cation exchange re-
s11 r r r fi1f,tgn"d1lmnirutiasr.r.r u rrn.r
zl ftrlrrhl# HbArc runoonqln nfi ld
ior qu uetnr r+ncdruiwrulr.lrnh'rn ir'r
n'r:dnlr.tn.rlfnodltifm r"o rriveui .lu
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fln,e. rszr r 4rndnrurnnAncruuln z0 Nn.

H'11 5 nr|.'ldilnT lErnfl 2'5 drfrn udt

r.n ilri",.rrn-rnt n'I#urios'l , it*.g.*
tffnrtuanfildiu irsrtruriuir irrdrr
runcirgmnrr r siur r rfiurrntilrt rro{ itnr:

- .t -.;l.ti ninicoh.ur (It ff0n$ufldu ) llRl ni-
crocorrur r,frumdutidneur rnririEfida

l|l.h'r N'liiilqJ$1frl'lrumr.nru r iot qrnomrni

lngdrfirfi 22-24'n cutfonnofldo{fiu

nac'ocorr-q rr#rornrfinl $u t'l qurirlfi

HbAr " tfutirt 0,5-1.0* iauruldrirfir r4q

rfitrlnuonifiuiuurinEornndr factor 1i
lra rnrfioT q'ldnr:uirnnlrlfi'trlriu zs't
,rurirr rLuiocdtt uuth trln r lau:ol'nri r rufi

;.- n.r;"g*omrrfl rir{u "m'l'f;nrrfiuil

150-2oo I t urfiudtcrnusoe h"tolY-

sate R{tll]tliilJ dlrninxllo 16 o10u1{

rnatu 15-30 urfi n€onrrl# r nio'r hi6h-

pDesauFe liqr:id chrmtoerapt\v( 16 )

1Ag.Ii cation exchange resin tiU Bi-

orer< ?0 nEonTrSu riuiBfi'nrnnfirurlu

nllrn gHb uio g-Protein 6ua fi tt-
orodrribiritv 6 li*rodtriau rhrdrr

unrdoumr'rdfu r#osderurH'td mrnll
,fiso#o int.- ung inter-assaY fih

-!
du-nuRn6enuurnrhlltrFux'lfl l-3i lh-

-qriuiunruuiftrfilfinr#oliniirnrrrs 
r *r

Becloan Instnm. Inc. ' Gilgon l'tedi-

cal Electronica, Hewlett-Packardr

LNB Instn'm' Perhin-ELrer Instnm'

Pha!@cia, Shi-rdzu Uflc liaterg lffi
r iofr nT rdunrir borvl-subatitut€d

celluloee *iO chromtofraPhic

aumrts 
lDu't 

d.rmrn l'nfi-6fi3ur rimr:
,tilb*fit,i.*'ord irirnr rnuouw'rfrd

boronate fui ulO a'ffinitY m r'a-
; d e rlivfrucis diol lt'llDu'tr ketoatrrnt

aldfurine l imd a tvUrorryt"rvl-gube-

tituted cellulos" u5o polvt"tvt"-
niae #o n-aninophervl bornnic acid

lnlcutl agaroae l€qd( r? ) riui6fi'f#m-
dlridufiirrft ta :rari, linnulrifir lnt'n

mtrtis,tmnnirif; ion "xcta.ge 
tilui8

fi "uglfi ulr n ihq ririnrnr suq;m"rrfi n rinr*r
ricriliruururdu Pierce, rsorab t ihgltl

' iBi rirernriloiild fi"uurnf; fiu6o r tnn-

lnf,oEilfir, agar [Ra aEarose o1dlgldn

"n uue, " inr:ulnurlnni'l Hbeo "q'l"l i"o-
electric point (pI) ft]{ ltj lExltr 0'1

dt urit(rs) ftrir nrrm#mnirfir'#
musrra'rndui6n:rm, irrrrdnrrlotld

ruiurnrn'nn rarlHrrhn1nflocttffi ung r"oN

dextr€n surfate nltluilt{ r ilfli rhl#ulin

r dcmlfiu non-gt{t il t4lnt rdoufiriun

4r uoUlte affinitv electroFhoresia

1ir rnrlmrrucnthE!1o1 40 u1fi ui n.f,'

19?? firmr'|fi agar ' agarose tlfrs poly-

acrylanide gel lruri active liga'rd

f,{Irnu sel mtrix llnnlHnE titnftinlu
rTuriou nrrlf, agar Eel electrolhore-;6 ' ruririccssis qt.l Etrix tllllJ58qnul'lu

rrnrufiu gu fii'rncqdll'l fiu gun,. fu"n

rhcrnunnn'ir Hbeo quill trrsirrnnrnn
'Dnir nr:rhcun*1i pr m{l n|l.u PolY-

acryIanide gel fro Isoelectric fo-

",r"i.g 
irqffnr:uun*rier qunirif;finil

lNudnnrruunirmnlurnriorrrcq tC1 r iq

irrfiinri.nhrqr'rf, a@rcline nio *n"-
Lrt. g, 6-g [nc z.g rnrirnrrqd

flat bed electroplroreais 1roli thin
Iayer ( 0. 5 r$. ) polyacrvLeide fel
sla,b uBE dl Sradient f nhmufir'l
6. 5-?. 5 crli1lfirunfirrffin'ir
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iEnmrdl r rnc uREml[.1,16t{ unftnrt&nn
rufuu d1 r-rn1.rm1fip-1g gpqr"rre r fi1
tru r #guouiih'motunrm sun," uinnd
..nnu , iori,rnrr ua"ort r fo.lffm,ltlir
rrncno rbA," uncrfin&iisrio#dmo
nueo nririn-&iin"rtri r cm" RrmrniJuiu
IlbAr r ltt HbAr r 5t ung f Of muhfiJ
uonq1n[D$Aiirclnunr ud1 drin,rrJ|runrr
,tduo$'ft:mrnnrcfiE*1s

.i3 ntot*t"y lfltffiiar:rrirrrl,t
nnnfiisrnlrBr iu*rrih{ n'rn:mohuqc
lnff1lf,I1mn (Maillard reaction)

.;a
l u)nnDD8ff)ltFrBn:mr r uhul r ilu 

. 
s_hy_

drorryrrcthJdfulfuraf tnrt it rinri,rrti
fiiuriotn"u z-Ihiobarbituric acid
(rtsA) er r fiefhifiiiirnfrol mniuuft f,rhc
rnfl 440 u11ut rfi nln:nnltirnsf*L
g-p'rotein uRE A-tb Ar:ma:grufilfifu
fnrctose, 1-deo:6y -1-rcrpholino-tr-
fnrt Be, IllF,lrAilized [Rs F:ri_
fied HhArc i6iidrfuncfin6mrlrurh
tji'lt.|U8rl |{ithjn [nt betHeen assay
rri,rfiu z.ax unc.z.6t imtlfuil zx,
3 . 2x uns q . ox imtr r iui t3 .6x fi1r
ri,fu .inrnrui6.ri phenot-sutfuric
acia irnodrrfirmruriorqrnfrrllf;uon
fu sor usnrflilucfuridrr rirlnilr, , ".2.r1uo1r i1i;Iim1u,luft ffI1$h r tofoinn
ryi1ifiqd 13,qrrrr

,t
rnroonfirnirhnnnf,ndumrn- qft r oU-

A.d
ho|.'or furfu*tc periodate udr{rnr
riorurrf, rfit'nriorqrnroirnnf,a.rd riu
nfff"ifr aldid-ne Unc k"to.rir,e ui
if;orfrsnfrffirif, rhorr corrdr i@

. i, . - ,€llclEqae chrct dlaFtty |lfiXtnrt'ft|l
afdidne g661igq r rr r

i8firsncihn'u grt fomrrix rno-

G_kotcin

sitol hexaphoephate *io ptrytic rcia
l 
'otth,lxfil 

?,3-Drc qfirtt nnnror Hb f,
dr#r.rln"rnhmn ri,rt#rr:mriurfl r LSurarrutltr 560 uns 6ss u11urltrt uncdxfud
lunrrndlfiu sub ;nnlrraN haptosto-
uin rfromuriu Eo rim,r:rfudou udrr'a

-aArad
I l.[)l08nt I trltrtu'lo fluorqptry

n1fi'l C-protein ,luirlm qlhfig,ld
mlMllrntnt0t ketoanine *50 t".r"to-
eanine,lun1:ielfifilol nit-Ut,- t"-

.ttrazolilu sElt (NB|f)f, s| to.8 lfiriru
fiuo'l .fot*zun rirt#,rari,rfismfl zs
:rqnot'rlrn froimrr r f,a.tftnn nrd{r.trc
od
f,IEflllxulhlh.tt|| }ltiuthutttfl Zl,r z z I

mr I uiau | fiatxnir H'i,t { sHb ttft s-
protein ruit plasDa fnrctoaamne qE

r uumuannnml riu [ncuirlrrmumut#
rrir unc rio,ircu rini8f,irrrncno g-p.o-
tein rnnnil r dmrr{a g-alhmin iioi
noonunN l|fl0||lrnumlfin r frlnir oor
uru ar r*iliiinroro"ffri$1lrs mfl 20 1-u;1

-,: Iq*rnrnlr I L5uutrrjRirol:cfirhmnbu.n"r
lu$r8x1fl z-4 fthi drururaUi||, frrqc
r irurrrfu fifi rniriurirmr.:rfio r'rtu acr"rte

flrase reaponse p-roteil niorfo coac-
uLetion factor f,imn urid-N nit ffif,
lnsmcrhrl rfo

Ilayashi rnu uatrino 1;r n oi6 nu-
. ,--. i c. ooc,, . 1orcrettT'( I ta| UlE}l{1gi1 .tunf,li

a-alb.Din 1fnfi nnsyfatea pmr-vf
bononic acid tN-( 5-direthyl-uilo-f
-naphtlnlsr sulfq\yl ) -3-ahoben_
zene bor.qric.rcidl fui..ioi-r rpu"-
tl:a l rfgulut io,trriu cis-dior! uuu
rnnffitN Hb rirtfiiatirnarirflrrtcrn
tnlll e:@itatiat |l& e[iasiqr Exi-
mr I 330 uft'19O milt ma*luhij
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CtErtt tl.

u*nirn,i"#1lc iethnirffi rrroeine

rplc ccrrrc+fld (0.06 mlulrn lIN
r*1xrrn.ro.,io,frun") usmri e-

aino acia $n}{imt tuirilm lcfiu z.s

tnftrlrn/z4 ilr1rn nhnrindT t nn. )

rtrcnouftgtnfu riju*1utxfltrurnu or-eor

-r,d*nrn.o-nf,rranruinr rfic

irr*n.rfii,rrd,ni.mmurfro{r i 
.er,r

cose intole.arFe Xl0l|tnlcmmn8{ {l
;i";;r* ,hcfi,it gl-oo.vl"tit rd

rnnn'iLrr*in z-s trir riu ero rrrifrurt

rnfl 4-8t u..,fi,ir,itt zo-Bot 1ftn1l
"'frtumt-tret ih ketoanine .lE 1nfr)c'lr

fiomfrrrdr finfos rin'rufinhmn rilfiauril

m rtlu rtfu'ruwfltu s-l il-mli

rmshirrunrffi&rmrnu
mrhmnfiB 1 nrrlrhiu ftwf,rrmirP

rnrn6tin
r io r imr" fi aunr*rciiqfo r rn$1'lu

*nn r incrrnrnurn tllr 115116$l

rftd

riud qruni,t:rut l1s1lun'lrinnadrEil
,i. at t*,41^ niorc;nnrx6;hc$rii
r fimnr r iorcrrfn'l:firr db uu-h
:.

r iormonorgmr t lln lnonof,{ 
" 
natry

Biohinetic uonirtnru lRmnrmldlll
[$mldn1!*l!0t hetouitE rnrirqc I fia

rtgsnrf,aor Hbarc'lulli'rtllrlnfl 3-4

Crmriudr vr nrn: t rLinuur-nun:r dunllm

n.rtdrr..r, d,i.lri r fi ,, rn*r.rrrrd"itnriol
fiinrr tht fronrar untrc;u:rmnmfi tiur

fiumieuriu rrrh nrir me," rilnrnufi
,.tito.tu* il,iru o.szro. zor,inthlfi
rhrrnnorurnu 26 ftmfi

rnnrr*rmlrmuf, 10 outrlc 21-39

i ftnr nue. o.8ao.56t ; 10 nu o1E 44

-sz fl im HbAr 6..5!o.es ; ltnurrn
lnlu type r,rr fi rilanrn 'rh, rtbl'

16.24!1,zcr unE 13.39!2. ?or tinl;rlu
rnr{nrn inr HbAr 1?.92!1.5fi uflc

12,71!L.6?'--; xthulmmlu l5 fir lro
qffiusrnfrrr;uirmni rbr, = 12.6!0.8r

linmrflfl s firrri i Hbl : 1b.2!0.8fi

rrrcrdrith# zz rirn'rf,crrxfiftn,rfifl

1.

z.

- rnlrurt5ntowBl lmxnlu

- rnr rciororr'u (Astuf )

- nrrhtnorrnrrrr*fint nmcta
,runr rn:htnndblcnrrnfir utn rilr

s rxir 60

r. '*infiftnct, riurforfomel , t"ar'-
liao

eferrin (mE*tri,ln 8 1ll) ' mU

torsnirflin eo iu)
l. n. a

z. nfuf,finrgrnunm r liln 1finutotr1

.id,i",fr-,,", urui'rrnnnin ftfi
arsrlt nl lZO iu

s. fl;iuiiiolqnr r&ri mmTrw,.il
mfil, f.nt crYgtsllin, ll'tdflr

rffi
nirr*rnnra

zo i gbfu = 14.1!0,96 llf,t

d*mifi zl u* ze mridu
12.3!0.8r

tb'i

:cfir db qEf,!f,odirn1't lt6$$Ln{

ro,r rc finnrmilirl r irrnurhr6o*nrlu
rsHs 5-8 fr*rffi1tlrn l1nE1|do{"n{rnr

.l-
duormunooi 15 ltiDtnfrnrnxtnrqnuuc

itrnn, r irriu irsrrmrcimtdu cls mr

foodrrrioa l-o flrnri
nrr{nrnirhr rrnnoluh Nrm{ ffiq

m*rdrhfii'rf, IDA," rfidaltr8rrulor

rryper liT'it u*ruitnr r rnrrrulin rmr
*,t,frn tiln, nsnicc;nif, tirnruinmn
lrt||rf,ur; mt*nc{trc;u &Arc tl!

mn'ti inrn, urnrinrnirorirhu rcqifiit &At " (kctoirP) lltrll
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Ln|| 
"uRrulnmltfirha 

]mn11n1im.lq1e
rcfirirmntu r fioo 

-u5o1urhn'rru 
r fox oi.r,i

l ac?

tnttyn l$ile db
e{ [cm1rfiuuonis1mrfli1{ sgb rio

.4ffir 1flU n.6. 1975-19?? ,iri e u'umu
lasr"tlmuutn r fi iorh r : rn i1 unc rinunniutd
l-.t11 aldi-nine t'uf, z r fiaotir.r ir.r unc

6ornn'u'tdr im r inriog rfim: ketoanine
A!
!{q!F{t1oHm06o.r4lot r ia t doeua,l r.o r

nrtqflqlosiE cation exchange
. - .i ti , vt - ,cnrmtography non$fffilxlN]nn1{ofl.tu

ftlt unclirciiS Affinity chrdlato-

labiIe oonriDu qcrir.l#rfiduduqmr:uon

:cfirlrmnfi r-z rfoudound,r ,door.n
rrrcx'tfl loa ro{f{r$nqrorhilrufinnrs6r
rft'ra ururir r frrq'rhsfiinr&;;mn r dnurft'rs umrir rfi$,ilhufiinrAulimn rtfrnu
uthr odmoa r rnrur'o.|u IDsr orcfifir nort t . ' _--'_ -'a{u nrrnrrrlUinnrrdrirsfoflif;nrt.l
r iu,r-n grn :tr'' #rui8mdrrutu udrr-c
ketoamirre 6rg mA rni,r,rfirficu r iJu
pre-HbAr c nionr:rh Hbe," douttnc '
nr:ri,r{crlf,nntr'i1urn 3-? r'u ccnffii,lr
,ir r itu.lunrrclqirrJfinirmnnr rd
clycoeylatim rorifrnnnilnr*rn

irnsrnnrrudifrr,:nniruiunrn r,nr

rfrlnnrs r iotriunrrfirnr r nn'rh qrfuirur n
n,ir loo tin udfirmbardud Hus [nc
tutc rdmrfllor*in'u, o'*irid.rdr, nuiu
rioluuduiulr.ni #orrr nrcr.hrhrrirfiff ,
nuffilr{r r inumrrlirmrr rigil ullmfl
S-ZOX Crrfo heterozygous UE.t HbSt

rio .c unco,lcid8lrmrfir +sx uol8tr
tnnirnftnra nr:ntcia enu irui6 raa
qccfonflntrrfu rrntr r iJunr:r'qlmmrn
uffi r fiui6irorCu:rqtunr:urrndruegrirqff[nn'l ]itua6iolel rsctumrusndlulcrillfi
nrd,rnr rionrncrillfiri rbe," rio

Gk'ot€i.n

craphy fi50 effi.nity electrophoresis
lll0 Isoelectric focusing loUli in-
nobilized di Aradient o1lf,.linintlfln
ungur$irnn altb !D.ttuunln|toncd.]urd
tUuttl HbArc, HbSrc, HbCrc, }lbFrc
I UUO|I

nfornrrrnfo
ndsriltrhiuurudmiil
i t..,

r tD{ cln.turnldrn n5otitinntecbnr c. .3a "0g q{UUC{ InA 1l1'cosylation lOmtoa
nnr nrr r iudnarirrslqfi{ rlhouririr6'0
nnlndoonnouqgrir.tfi t6orfiiomro nmrun
nnledf,rldloanrr d.ia-tyse fi+oGnGEnou

rrr:6ilr fiuri.luruft nou riaarnru.ludr:nc
i ,d

f,'lHIlxXnfl1ff

iEntrm g-protetn rir.t6.irs uoi
r]r1maml.ttn.trtth noouiicli.trnn r fiorqrn, i".1urfllttnfl uiui 6nr&ttenor{ zororuoiliist,
q1u1ulf,tulnr11RU $Ayfft, Jdlrfttn6lun.ti

d
5'lr$nnufl,t5Du

tbFarlarrl [REn0E ( 15 ) ldfinmlunu
Unn ZO ounuirio,l g-protein lafiuut;
xlfl 0.6i-l.gl u,l1 lrn,/rn.tur6lt rh,i

,.: -ntrrhutmmlu zs euitftcdu 1 .54_J,9?
mltrttn/ltn, lrhAtr Kenneqy ltflrerrrfutm
c'|lt-nn 82 fiJ1601 0.1-0.65t tsu o.gar
t]nclmuIu1t|'l,tu lo? nu xo1 0.2_1,5
( r efia o, z.t I u'rlulxn/ n ,1ffi6

droirrfiqfi orc r fui r fronvln$noer fi o,
ai.e

mntoq,rn norrRofltouir.nruir uncorciu
litrunrc ar m:o{ fi rdd{ qc fi rqffimo?rrrt t:
u11u6h{1 n"u riu:"unrrfrntn g-protein
dru.tnrindo'nu&u r firdrmrm r rnumu:"u,
du qrtntou limunfi z . dr r , zx rroi8
Carbo:gneth.vl celfufos. chrqBto-
graphy [ns g.3lz.zfr rcsi6 mA riru
xt.tlu r u1u,l1!.Irfil 12.Blzg,,1% crnliinol
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Cbnrat N.

i6 r fiotclndnuiunn slrcosvrate 1&nn

n'ir su lnri,,in.lftfridunir ilrfird.
rnnfi lnrr t tsuurtrhltorrsdlirmnrffin'ir
nr:tfie glycoeyration laldnr-fiufidr

ruuri* rys-szs r fioldrl:ul'lrlt 50x ti1lfi

16i{ f, ir { unu nliri'r nirfi tot dnu&u, w-r'r'tr.t

qrnrfo uncnrrtffi rv"-tgg fuli'uG
rrndtfio r""tvtrtion ldfiru n1r'nutlDf,

tniu$iNrwtn't ttiu'tu:cu4'ltn1rinfi

Rheunatoid arthritis qgwir:tdu g-

artnmin dq$ufi ciln6r iro{cft liBmfurSrci

m1onflilfi uioi rinln:*oiin uff16 iso-

eleetric focusing drm:nrEnnfl'utofi

o'nuiuoonqrn acetvlated albr.min Id
' i6nrrmGlrnr g-albnin rits rcfi

Ha'rui6 rtiunrrqd Affinitv chronato-

Sraphy, Isoelectric focuaing '
nobile aff iniiy electrophoresis (tR:

),,
reA filin:olirllfi ptl = 1 BDBulu I tt1

ruo$ ,ru'l rfo'tfirfio rm' ufirrirurfir

dfliurfiu ltsA 12. 5 infitrnnofior so uT

ir riroq#rflofr ntrdnfilnroorqno t rnrn't

r#o r iru.l z irrurcgli'mrudurirunio'ti
-"; "autoclave i6n'ltunuuuur ttnt 11F15'lo I i')

6Ont:,li affinity agarose-bororate

corumr ldlin g-arbunj-n firrunrfrult
. 6 .. ' ' 'l-lketoardn€ ninGmnonrltu t Ult l lhl I dun

xo{1iJrfiui1l n1ifinm g-alb-min ffrrli1

xn 3 dile1ti

n:runrrbiuuftlrhltriftrfi|r.r
dd6

xiludlltsiu -[o1cffr{ iiafiJsl rnfl 8

"-, ft riuit'rir iudruonrtfinirmndoundc
!,luSgEuf, ''(5r)

Fibronectin dlmlnl?xdu c'eII

[6trix tlRB baaffnt mbrane cotpo-

nent tionn Ervcosvrate qctirlfimlxdr

m5oURm{

n'll'l-ff g-tmnsferrin ntlthfiuuog
i -a
DUi U{tn1lffnnnuuou

lnlrnrhfo
,tuitru r mutuinr: t ufiauu ntlotmr

6ui, &#rs tdu thqcilnr nf, t oolon ' LDL

, i*r{ufilin 6fiunm'ur"6,r,1.*lo ununr: tfie
iA'.glycosylation d{tu llRUlUuf,1lfimo{

d d' 3

n'r5 I netnlu floo I Rooll!{
Y d d .t
ril t DL ttRc HDL xlndulgmu c{ t no

glycosylation fdriurfia'lfiu apolipo-

protein AI (APo AI)' APo B' APo CIt

ttnv ADo E lU tDL N'lndurhuN'lll +0x

rfrarfin grv.otvtatlon qsir\finrrir rd'r

rdn{lo'r i.nL riruttrl Lot receptor,16

ntn{ 'lua m6q3 lfio glvcosvlation filn

tuurrmt 2* ttoAuturnrruqc rho z-5x

ununttdnrust'rRoR.i 5-25% rir'tfifinrrdn

'|0.! 
LDL 'lunn1f,rnuncls t nd toorond{trlN

rio r 

rcafu 
{ druiu tot, qginr:nnrsfi1 r4r

3;. d_."
-nu 

r-uo r ho glvcos]-Iation i1lfl{Utl5lN1lr

rsx d.iriu ornr:fir,tT urtotiitllu t urH'ltu

fiarnrrflrut:n'lunrrliltruro'i LDL re-

ceptor 6lofl{O1tl

'eihcgmlufimlo{ lnffi
t*rGturqu lhe glYcosYlation 1

iruununfi"urn'tu r[1ui1111um1r r I

Activated r Xrrra frti transilu-
' 

v'

taninidase activitltflc I Uufr1lnmfl tnfi

is.i fioult'lt-titl 1nun1J I ioNeDlo{ 8rafia-

nine ttft lniuiuwir'r1rrrnnnr*riufioiria

trl nr:rfic Elvcoavration ilfn?uquirlfi

nrrorf,rnntfiulu unurriuiurtnnunufiulln

fiu rir,tfirimrr: slycoaylate tnlulmfi
e't1161m50no{mlditu \un15f,n181 UiUfi

ncnl*ru
Ant i thrombin III xr4uf,iucl l ml

A *-* r J' rtnir'run. r, il,lh ;*io fi ,it fo

flt1
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!o{ serine-protease plawr coagula-
tion facor n11lfiO Ell].cosyLatron rlE

nanlri?N*tftr{*trfiti,r hiu riu r nrriu i
-!

r Rn1 rt'tff] 1 rrd.l nl tO.run15 dLU'{ Xr 0l|iunm,r
1!d1{n1ulEfiffnsmunlri.lui!.tu I m 1,tu
IDDM" n'tlN antithronbin I llnrlilUir
nqfl{qCrI'lg1ulan1I1 heparin infr..rsion

miilriuild{ rncrntcr4nsalfisn[i{
I tfit 11'lc [fl5ngD|llr]}lt1u I u1n'l1ur I lJuu,lu,l
14fl!01qtiqq1 nto,t glycosylation 1tJ

8UU{n1tsln,tuo1r,o,t1}ftJ5ulosm,tf,iu In8
nlinrcdunllli.t{,tutB{ anti thrqlbturr r I
10! | drj,tiu

ll|llffitfiffia!
rNclf,Douo{ inrgrrta5"ttr:nufi

fl.F, 1976 t{Un'll ghcosylation tD.t
mn I Na tR0ot|a{.lrtlhH I tnH,]1u 18 t1u
rmri,n z r rir ra{ nuunfiuRc nbiuririrnc du
HbAr c nlr t Guurfiuulr.n rlururrU:|rrrn
RcilBlcUli sN-polltcrylanide ael
electrophor€ais lrirnriri selective

.dg'.,'glycosylation idcr ru le? r friiicr cu,lu
xtnrl tnm.lriur I_DDH ri,lu,il 12 518
( 11 . 310. 7 u,llulxn lorF,/M , rm6u t r fiau
mfirtno l0 atJ (4,910,3 u11r-txn l0rF/
rln.1rJ:fu ; p < 0.001) unuillfiidrrrmn-.:
mfi1r tti'llulnidu.r riu g-plasoa pro_
teinl HtA13 ||Bt FBS

ru:fiudrfry.ru uu r mlrou i,a r fioouar
16td spectrin< er r ilfitnfut o.ex rio
r flsuriu uonr{1-fitlnniru i ? .8x .rnr
r u#r-Srlrnninri z,6z spectrin fini,rd
rir.rffirrinrfiocnmimllrufiur finnriu
rforiT cfindud:uit rfurrd rftoi erv"orJ-J f' - Irarron tlll|tuqElu8tfl{ transglutad_
nidation nm1rhiurdu.f,s1fiuf, rimurrr
Gru r cuirlrir in r fioauar uirirrnnunrndr

G-ft'otei.n

t_ . ..u 3 ZRf,rnfit t'loslntu nmuurulnlu r nar Foo
o . 4o

ra$r r r-qr rufrunr r i.tltfrrurifu r finqfirhg r ul
inruuncdxrhJdfiunr:fi :cfi;1orn.r; r fi oodr

rrdriurnfirfiulft1ffi"ilftn
. nllulrrlnd0u mnq,rD,0 trnmlu0niio

<ir
ru'tao lrms{ rnicrocirculation ldtrifi
lnn txot8'fl [ng 11;l!1 r""r mtd,]$linFnu
rurgfiJrirerntd cc flor n'un6onnolr &r u u rs
t0,l nicroargiopathy inrrfinm.iq r 6u
tufi r flalzorlfirunno r fiontourotuufr 

"nt-didynal fat r,nr.ir g-rfU-ir, 'qcnnqlU

lo8n5utnunll pinocytosis onu,mi do
-lul0unnn Elycosylate tiunu nlctn!
nr r urnnifi r"nof,urnguonuRoo r fios r flo,i crnil
g-albledn rc6l'uf,{9 lo{ilhu r mu.l1ufii
microrascular leakage u1u.l rtu 1fuf,1
r norirftFornrr r fio xnicroangiopethy

Glrcnrlar bas@tt @bEarle
(GFt) PEptcin(5.-551

fl 1n1m.r{ lq r iunrru unrndoudrfryto.l
rul ,llulag 

I Crnclic ronr qurul11810
'11a1ffi{ 40* ufi,rqrnio'nliuiroonlru:c
1tx 7-10 lnuir SOX rllqvma rcy"rrv

[ncn08 ]rtflO\ria g-plasna protein lU
!.

Hlr,nr ? mxn6itl6,li tz ct',1 n-rir s qu z

i cnu nurf,u r iDeclnnA's,rcnxrrcr:fi l fio-
6nou coh€n uor"il rdr.oJ.r6us"uaotr
lrrurf,arnlu udfifiurl:rurrufif,ud,rtunu
'iro'nuftuunfifinrmrn:rldrrfu cun,1 rd;i
tunurtniunc uufi r i rrn l1u orilrtrimn
clnnl5dfltnnluuDnfl tnrurnrir nonenzy_
uatic glycosylation nO{ CSM ccrfoJiu
llt rurunonuruunu rgc [nc! | inriuluifiu
rftnro,tu elr dra

nrr&nnlu r infi r iu r rnfillu 18 ou
(rna 40 fl) unrin zo nufiirrrnduironn
rnmlidd1,lc (rha 10 ail ) r ioi'c csu
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Cbfat x.

lsualcu 1ftI irdr.ooelectrophoresis

fiu anti-hrmn et crnffiumu tnrir tl
'lu 18 lnl l0 q1n 20 i alPha-l rrcbi-

,da..rity dlui l molnu naM.nrn8 I rJu alFha-z

rcbirity un r identnlrunrruomfi r iarr!

fiiurrirnnr*rnuuon'irtnrs @l aor rAn

rLnhclfi- elpho-1 rcbilitY tioqmq

cBu clngfidmu'u$l') z-s Jrtll{ rntir&
Jd!

ketoanine nxnnlffi t nlEoumg uonqlnuu

frrhrrrnw-rTuf,fi-nua," rfiu tol cti GTt,

iu,ho..r,,-druu*{ mnnilP,,di HhAr.

rnnnir ro*,ft riu rnrf,irnqrxlffirftfi{cr
qcrirqfr ceM rrhuulth{i{lrflmmn1lnl na

15O nenal angiopathy llutnHItn$]1U

uilr no'nuiu'ruihnrru mt {rnu t tnumu
r .Xrqcmflti{iu .[aDs11d1u$nn 

grvcosv-

tate qrnon{ fu orqn8murdqlnnllxtrlB{

rois @1 trudondra norrePecific

protease qs | nolcuotl'lwnom{0ntlltMnn

Ehrceaylate r iro r fisufiu*lodrrrn6 ttnt

*riur.rielq,, fi#uqrirlnruft u

'lu rDDM frirornr:lotr:fil|r rfrolfiiu

afiurirrrnrirtlT er1T nriT i nicroaltm-

olir,.l"lr nnnl tribun'i'l r n:"leoiu t uo

rirrfitoflnr:Atnrr ni qcurr-Fsur n{ 1u

:csc a t frou drorq r iururd riolqrnnr:
tZ

inrnniamrnlrrr.nnra r iri qcirlfint r fic

lrmo{191118,1
d oa

1 l5ltortrluHlm
n1l .glvposylate. 1thn u01uu11

uEorLniud r innn:tnirri irnrir'rfi r fie

"".a-*."t p"oa,-t r frunrrfr rirerniil

el*r ftrilrrufo{umNolu unrslt'Ii t iltl

*rirnn r.llnon.rfo ornrtrnunl:lormru
-iil *.*i.iti.t,rnn-,.uc,,fiir i.i,r

n1: r fia6nrccn uft11ft0{ Ilfirm f,1

-tnrit-d.ord 1ftn15mmlu; i1e'lR'lu

. ai
rhoa nr:unnrnd,l0umu'nux1'l ltlffi)'lt

tlt

I uD{ q1n
_.rfl. -n11d51{ sorbitol c'lnnnld

ul r iltirurunn laui .aldose redrctase. - z .."-
turnue r umirg i{i1m5nutDllilas
enzym inhibitor sorbinil

! , NonenztDtic 8l't"coeylation

!0{ Iens protein |lna uon*l , rudr,

ltn$n lns I inql cryata]Irns
) . ,a (

riorqrnrnud lulnllmmonlo{ | infl

u5orrn&u i,lu, *rfii.,in'itrtfiuf,i,o.uu.n
finmorfrrinnr"un unc"m r nfisnqtiNOl U | ?11

i a - rl 'irnrsro'rou$-0dff1lu n1l I nmu'l'l$l aud
, i'

du t io{ r1nn1r:1xil { aggregate I to'ir'-'-- . ^t .. E
itnfiu'ru r nuduntiri'ruin- l Rnnrnntu

lu r nufitrolnuun'nur'olueuir r iudonlt cn

Iio{clnd{D'lu qgfint: glreosvlate tiu
,6r.n'u 'no" iS,{uqufrngrm$.u r ilu z

nnfiornrlrc ssr ;{iu nrtrha grv"o-
t I -'n1rtiil&sylation rflldl t l'ffi1fl [D{ 

6 f
l€e tlnsfllrnnl glvcoaylation lnqtu

dlth"ru'r, , nufinrruon irrd r'nnruir r dun
l"pirie -Fllli I HnOtirmmluur tmsdoot

do nrrsnrqqrntnud ooo dufi rinr&rnrir

,u* ifi,nfrno,iru tnu agx ifirircrnril
mrnnrr uR, tintrsnrffiAildrufirNntn'lui1

unc t nrcfiulau'lrni ai.",rffia" bond t'llj

'irn'rrfltirnrnfiucn'rffiruf,inrilil:fu hrr
ffifiuudrcuil{Dne511?10rngfi 325-355
t .' ";ullurrffiunu t 50{tlf,il10}'lMnn11 400 1t50

mH 450 u1lut{sr in'ntru dr lru:fumr
Aundori prodr:ct druil uncd'uncne61l

inqrkr: r5o.rrrmfildftflfi{Ao z-( Z-firro-

svl)-4 ( 5 )-( z-furur\vl) - lH-imidazole

inr:mniuunrrlncfi 2?8 mlu trtrl llnl

mudrsnlf, 330-335 u11u tr6i tlflE lRufl'l

,nfiri'ricfiuuntfirnr rfturd irifi rufroruu
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.i--^- , .- ,t.,- - tuleln |lRt tto. td{n 440 t11ulrtrt d15i
rtitriu 2 peptide ami.no-N-atcn qlnlR
iuuncnntmfin z #l

*1.' - .i dltlotf,uolu8,l1 .luthu ltns'l1ui I Ir
tadlco lnuf,qc! ketoamine t0,t cortical
crystaltin mn,i.rh rnfiun*rimqrnnn4l
niru post-Anadori prcduct dodriG,."
cortex qcln.El|l0tt r tu.lum tmufl E.tiil
[o{ l nuft dlmniunioi inia."ore uio
nrr\ndrfiwrnn lnei,irinr: rfiruffiiu,rru
n'irlrurilfi rirnmrRi.rl riunntoruilrn
frr murufi

ltruotrriu,r rutfruitharnrlru
sex mndruunu$rodrrnt og cu unri
EHb lz. or rilrnuf,tlinrnool r:iuri go
11 . 3* r0nclnrirg'{nri,r r{rmrnnrf,ir!,r

lo
fr]f,.Iu r RDfftlttqr6l.lmlnirnomt I nm,ln15
nB{ | tem 5oi1.tfrruno1mi mrmuflfi
"ltllm{ffi,lqdDut4-{ Hb{r c uflu rirmn,tu r n'ao

^^ . ^ :.tT".* : 
#*r rir.rrinnr:Rir r mn

R.'l l lI ]|RcN glycesy]ation r rrrirdrA
-n

I UO{ Clnunln8lnlt I n6 lysyl-derived
crosa-Iinked. collagen nnrn.fri irriuct
o ,.;ll clyc.osylation fr epeilon anino
acid Do{tRi .ttmnn'r rcufif,i1l$millriD
lnn Amdori coryourd fti polperi_
zatiqr URE delrvdratiqr (Muifhrd
reactic'n) nmuliildlif,imlghrnifl.tu
nlln8n1snan{ rih r fiafi t""or*,t *-
bEne ior xm,i I fioflonri r rn r rirn

fftrlt$t
i4r:&nnmnrfiu irnrir rirul rfot -Eflt tatl

Aanllilarlui F\.rroeine: - ffi fruc-
tose-lygine crntthirnutiu ruirlui
rhsrmmru incfi.frrn,iruAu,rrmn ;
I 

'l'l

(Fkotei.u

n1rffi1qi1fii{fri : - gg i.lH irnrhA
O, 7 2!0, 012 lxlellmlo{ frr.ntosanine
rn.ilui{f,a Lyons $Rc Kerule(y r1g{1u
irmRnr r quloritni{ | fia glycosyration
dll |nu.u I mw)1u IDDM llnc Br.K,kinchan, ..;.fluffta xlril.lu | ;flfi r ilu r ulnrilfirlo-r ifi

rcfirirmn,lu r fioefi grlrosvration ddr
.d.

nri'l rfrnrit ls rril rirnfiidnurcedru
sclercd@ syndrone firurir r inrh finrt
uusrhlrftirnrr&rmirurh rinmsi irraiu
irfrarull.nu row r#adfrfiornrrmrrn
ir#ru ur'ninrrfio, ioo.'oirornrrunrndou
fiuirl#ru raaqddloi.rt r io r ionatimn
200 {n.

nnlrdunhr r fia-Siarmr epsiron-
anino t0{lni ttio h"d"o*yly.irr ,lu

mnnl Iq r io r f,u r rnnrlucr rufi.ulnr:
lu#ttsrt,i1{1! I nnnrnrnr: r "no covalent
bridge riu schiff .,."efitrit&nqrnntm

rsrirrnrr r riqf;uolnanm rru nnfiaiurrt
nt|{m1l nat fltnatr}Rnll qu [R8Rm11 fh
mlmrn1,tf,cR1g R6rnlcnlt,ilurhnltdou
U';tlglo||ldl| collagenase dt Lyons ttRc

I{erure{v 16r nuoir rrrrnr:dli riacln
n'lt Elycoaylate drr thm{nr:do#rg
r ito t fiulsmnnr r q! r fie cross-rink ics
nrtr: I fin dycosylation

OntllgllflE tgc f,rfrrrnrm'U g-col-
lagen rdhdrnonnl r rruostrmfi{ 4 rn1
rir,tfi r fiff.r r fu ;0r 1fl6{di1l l ilfi Ertr.nrsc
rfimr:rirmsrio,doohr r{oiu.run rir
mr r f,s'ln'u twil{rnstnm,ll arycosy-
Iation lo{mnffllqtt U)L qs tnlsrit|uuu
covarent rirlfir,irn,rr r'nnrnrsuf,oi r fiDc
uirldficfia

ilnnorolBldrhu I tn [al utns ts sB t,rn.l
mdrEfiJilmnirlu r fioarorirha r mrrtnIt
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cbrat l{.

quirlffi r-cottag"n iirmnrnniu na

nar*oa-oo**a,., inT r riorrlnrfi
. A f a. q a !

405 r11Ullffi 1r$nu URcr${1lf 1flff)'|ff{

truinrrmrfiuunrnrnaf, e+o ullulist
_!

mrn rin&rtnqrnnr:ir*gnf, insolubre

dura mtcr ruirnr:fr t 16or tprfruuqfiat r c I
350 mlul{trt ) qc ItrlirenNo,rs]|nl 111!U

cdlhurm$1ru tiatolnonm tquqrntil
,:c

urruu (riorufri 440 u11|llrtrt ) xltl']

r.&iiirfi.nlrxnruriudu roo inirln
uru 19 r'u crflnr:amfiuufiuns lisrtlrl{

2 c.
ruiioun'rrfrriT mndrnrim irorqqc ti *r
r*urduriufirnrruhlor1niurim uft rhmln

usnrdc r no'nilfu fi irorirnc rtsuiu
rrhimor lCrnncrhtt

it}tsrmm'tu rurnfl z5* qclornrr
t

rnr rf,uUrudu .huc lildarantnr 1{Ir{tfi

irunifi rfiur.n"nrm1ulh1H mtllBHnll
t"nc glycoeylation $ud ryeril strea$r

!0ttculth8dlr|dlrnnrruncf,ruthau 01

nlrm{r}:rdlr-luirhg tmmru intnlfora
rdrfomtnncfi;1rln'lu r 6oat$ ungo'o

ri
rrn'r:dln"rypntilfrpo{ mtor nerve rna

ncrrmnrr;.nr:frthnrnqu r iodlroritha
d
rnl#rnmlhtiifirfrrrnrnr

nrr'Id Hber "
,"duilt oqu,fro"

-nlmrlurn:iir.fo r rnrrtrir r'ue . rpw
uedn NrDt rrurridbrrir crr ftr-nr

ffi"rqfoni.,tfo odilr,.#ornr# r iroiorritnm{ 't cTr

i.finfrnrtfn Hber" mul hg
rnr:rmrundmir t&n, " nis lbl.

rri r irnrolrriu I irrufoffinlrnriicig r m

*iomf,rfurctrie,cu *rnr:*rtrrf,||lll tflofl'|ril.lll lrlir -tr. !trr | 
'+rrE 

I't

lilnrrinomiotfrr firrr rfolrnqrniEnrrf,

tf*nnrrrfiu ninrnrurlinmlnrri'rrfiu

ircfi fi t ddln rndrtrrnfi urruouri
-l ' trnrtnnEctmm ulm

ifijernuior"ntnfrrrut ultt'I1$ mrrir
;

cnrr ttt'tcuruHor6u11 nllnmrnlnfrrrnN
rxm1l6ills{ithu1fr qcnmrr t fintn1ut l"
unrniouli n1lflrrnnrmtoldenllellq
rfionnioihnmu r iout"nornunrrliBugiu

oior.o"tr,#.*-rntu I fionqfino t umc ;;D

nlllnmlun|r.l n1

protein lftBdlll| I
iirri riunrtntrciq g-

irfi#urutffiur erv"o-

sylatiqr m|lflRD{

UfE ketcdrle llmu
lrllrglflffi lu uMrlrl

rnrmtnnnpdu rforh'rrmrqrh
la,

Iabile pre ttbAr " (inrunnl8iu ) ' e-

feFitin (D1s.S iu) lffi g-albudn

(o'rs 20 itt ) tlqtdTnrrnronrnrtirnrn
isurfinrrnd r-z fitnori fu z-+ fitnnfi

nrrucn tomrfro t{tnmr:ilu r:iousn

mrstrunnuuu rnrir ror i||rnrirurirn

rfrmrerhoou "lorq o-ro iu r'rnritnur

uirnmrrdr nnmnrm:m,nffnrc irnrn'lnfl

1flg1fiffiqfis1f,r:" I,J.
nlimlrft mugullnu m g-albrdn

r iuiEf,fl ncmn rRE I rtnuslr 1rolf,rflclu

nfuinarri, 1rn1iarfroflt{rnn, 
"riofttbr umttwilrnrrinrnmrnrlffirmn

ffmn'l
tnlf,nnncrrlnunnl 'li 8Eb (ke-

t
toadne ) , iui-t*tt Fa*t* s-e ;ftlani

iril qc rqt r'noaulrnain fficrnfl z-g
g

tmrnofi{
a

inrrlnrnffittcinrorrn5*'t1e sHb

rrrr*r il-nul.iuau t rnrn-ruiin rmr
e. ! i 6

urulut mmrui tiltli1fti1l 1u)ll'lrurYllfl
X t -' - i' 

'rio urnlttrlt $nrx1m ,nlefieiin [nt
fimrrniirns lclr lfioar.h1gin;1giu I Dr

t l'
ufiriuriurnrcmilroriouclrn uln i x1

lfi urmdnm rrnrf, rrf; u r 

trofi rciulc
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fnrffllnnrtED'l't tdrrnnrror.rq
ld,g-collagen ZO\tlrlH {ltlotfllfin 12 IBOU

dlxltnu0nnllnluait |lnuntr r fio post-
arudori prodrrct nionn.rr r rduulun{ r iu
f, tuno{ | oo,tuit1fltu 1nH I qtnc.lu I u1ul1u.i c Erqs llnuult.t l

a r au
ff t1r$li5rnrn,ls urtnih[

rioifiq&r4r rfiururu11lufi.r ulrxlrrr
1 ,u 3 r"0 oun,irlo{drtrufinqg rfioornrr
lr sndou 10trn01n1in1{ uted.lu 'to rrhur
lncHRlorfioo inrlnl4r rdafirrdurlslrn
,lu tnoofi{ rftJlxnlu'tu'l lonr ncolurfit

,tcd
t fl0'1'liJllao0udnir I tu I Ru6i r rctt naotto.i

t. a .J!
cv I ffiJu5 t 1tlltiit6f.tltfls I uN,]nn,t,tnou

m'rlitrfidrirnr"nr*?6u.r
-!t , n-rrnrcmrrhm nlr r 6oe uu{ rfru
rn,rr rhnnntu r fio*l n.r:irlr*-,nolqu

r fi oo r iturirr r rnrnJul iofi r:orr." ori.r i fi&

51U'i1Un15flU Hbe," nio gbe, ,firu,lurrt
ad

rrnrrwruuratnnalnfi liBru, rrscnoufiru
rf,o'rD1nlr l u.lu,i1u, rirarnqurfiooR,r riat
qlnfirnrfiroign, :rnunno r fioorir,ti ri$o

da
nlSNt0ililUIOUnO I tUli g.rowth honnone
d.l , Cushir€'s slndrome, l:nriru fifi
nr"orifi ornrr r uru11u n1r6li;1!-uiidf, .r1r

lio thiazide uru.t u uc r:r.ir ar r lin r r
o51q s-a.Lh.min rnnn.iradt.rdu

!!
rnrurhmn;1ur6oe iunruor r uofiyir

:i
qfir fionrr: ri.rcrrndrn.i r fui r rnrnlu'r td' uo

;o
f,1( Hoflm1,lt I nn Utfir au g,tlitlNit,tnin liu
Neonataf hypoelycernia, insu.linorna
( Nesidioblastoais ) , Adrenocortical
ard pituitany failure r malnutrition
u8u liver necrosis (cirrhosis ) , gly_
cogen stora[le disease tyfE I tlnr
galactoserda

nrriirfo insu-Linona irir nuouuc,ir

(Fh'otein

HbA I ttiu61ltu0n]olr uu,tn111uoui1018,r{

lRoo (6tt{u'loln RE HbAr A1qq3l}lnon,i

lf, sl d{dq crrrqs n.iri6rafiun.rqu r fioo
ll,1nn11

Glycogen stora"ge disease (CSD )

tti0 r'on Gierke's dise&se ir UUa,. f"rr

'lu galactosemie t{ 1!fi1x1i flflfl.} unl {tnn

toro rirtfit:6unrunntnntlfiruriudfiunarna
^':

'Iu ldso7iquRndlR.r 6i iiuqc riio satacto-
sylated atbuurin n.rnirunfiloifr i, rrir
z. riurn,rctrdun'

lrnant ticrdmuat q irfl1::irr;(.iq -,i

Uuqdl nunfl r uo,isInrtpnSlrt inlriu, trer_

editary spherocltosis rru nui; dit EIft,.-:-'
nnn.rmnn.irnrirnruorifi r [tuiiu.ufl u ui;:nu
Uno (3.910,1% nu 7.0+0,7% Uar 6,?+
0.7%, p < 0,0005 )

-ici.-6tu (Hb'lucru?t1tl I iju I u1it11 uq :: uon

n'i aotrnrrunnitnruro,r r i]orfiOorrn,i ficu
rint iir\rlorq rrir r itu6o,i or rqiolruuo,i riro
l floo|lo.lonoolij

.'lUrn.t1:ntdU '15fl'lqIiot{, }l1GA

I ilnlulo, pernieious anernia, rhe_urn-
toid arthritis ltq: 

- 
henolltic anemia

::
lt&01u?t c.t { ito I R00 o.t ditfl,: ( cr s I _hal f
rire riounit ts.r!t q;fi eHb.1.0-{j,85
l fllunuunn 7.3% dxuNi}]riturutru intn
!i4
oluu1llllNnlt,l6lii r SJot nDottot(on ltrl dap_
sone qU& gHb ,l,2% ltfte IIJU 3.? .li/

rfiounorr rirr r'r'r:u dunr ro'i rJnhtnli6 ,nt-
crocolunn chronatoqraphy r ri.ttiU g.SX

llncfl&lruEnl[)1U r U0,i qtnntt tnO keto_. .:,..-i..-l ;ganrne I UtJiUSIOUltt'l !&nt ROOUA.iO0UqTN

eHu 6,: uncimn{u r fiolridr
'lu sHb i .tn,tfllrlltyrufi z, r-oR; fir

lffiem1lf,rrn:n.tunr:i'uriuooni r qr r frNf u

r rtur nrir,tfr r ier.r r r rroonnirqllurflorio

_IJJ_



GaDrat N.

unudrufirLrtrmu porvcvthenia lu{rhu
- -,J 

", ,1

Immlu u6irs fil l nrfinnuirrrurirru fit rdl

rirqfirfimrnrtiar cu
ada

lutnlrlnPncl{ I u8\tc1nn']5!1i I nRn

infr gnu 
. r ilr orq r nTraiufirlru r rnu'r, u $e

qrnmt rior-ntn irirf,ooBrnsmli n'uri

umuluu
"lrmnnirni#n I'r um uorl'l r fi fi dntoe

rj:rcdlsriu guar" ttio ml, drrh ir
uiniolrnuunoon.rnriurm mdrrirmurrn

nmrfiuioirinrnrmiin rriu Fr'[r (HbF'

s, cr orqfurfinr:nmou r "rourl'umol"dln

rnni.rufrrs
allm|l.

1) Cystic fibrosis iTrulrui
mu gq :rg D1U 1' 5-20 U tt0t Hbnr "
nrJerru z. sz1r. tox rfiuufiurfurmh tso

nu rirdu 6.8!o'8fr tn1ro11rtf,u onu

nr:lnr:f,ullnom0utnrflm{ [nc ft11 uu
Xd
rilffiRnnld ldulu

dac.2) m1166-L6l'llfllro5oHc otlttflifl1

r iodru rtttvnvt".tradiol-norethiste-
rone qcrirlfi uul, nmlmnni-Teufi't{

barrier ttio antiestrogen liolqT n
-. ad

r Ddlol r cuil{ l etluriinnrir'tfi:cdu'i1fr1nqu

r framml ftaolcillnm Portat insulin
: glucagon ratlo

o*t*A lnt mu rnril n1llhm corti-
steroid tut$I. 14 9i0 60 r"ucurircfimn-

nr rqurotirnri.rG llar rrmba.r l*rrlul't
uro*niu lirirr-ntn rzo iu ccimr$irn

runrGmononnr t quml tdtr.tt ilr.limrnn

lolf,trt r nrc tiu epeilon anino acid lo'l

1niulueon8l lc!
sr nmudndu'turfionfi riu qt""-

nic rElnutrition uao kwaahiorkor ql

idnuinnuh'mmsrnnfi{ 1. 5-2. 5 niN/m'

m g-"tt,,srln rirur uo{rludtolrtnfilltt
niodn ln.dnr.&u quml'tunufiftir*rntu

a

r fioadr rrnt r-lvsine 'tuihdl?ErEnml
mulrnr rniuittr&rlo{cranfurc r 111fiu

n t nrr:htn&ru salicYl'at€ HbF'

nn acetylate tnglull{n18 d{f,1rnlnfir,

BHbF $1rui6 isoelectric 
" 

f@u8ira

firfruuoerniuuirn nn rr1{'l firlurfu,uno

{.ughuirn:udtdu r fi*rcrirllifiiur"u""-
tylation [Rr g lvcosvlation hlRd|lul0

mflu wi, o'nr.fru mnnl I cutio r unt rv
, J.i
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