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, e - 4 d ,, ;?0{O'tlNfltlliil6 = 0. 76 d{'lNaBUOUn I to,l
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!
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x1lnfl{tr10H1{'lljfmlq'l lltn{lnn 1091
uato
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.iu
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rfiulruqnu drq*,i"qrinrt*iriiccmnillr
rdfuum (nc11h6il1u+{{ ritnngiriu rinu
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aT nf,u rhs d1r Fobcation .Iuf,r"$ riu
lyeozlae qcdru cctv fffi
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1 . Tan-Ilorsf'aLl protein t ilU nrro-

e a6d6 dprotein fl11{1CUItR$0fl IRUX .lU
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! e -.ud ! " a Iqnpu loo{ 10-3c} n . /Rffi fiiomn11
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at , Errlrru lrmlluir!!0{n1i t nntefiiorn6u'r

I dl,t B-nEcroglobuli.n llflv ty.our"le ti'l

rririuf,uquhnms
nlrtrrrnmc fr .dnt-fi mutrt rlrnltrtn

lot-
luruho|}lrrnfl 1% u0{ofltf,lu c8qu
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q1n11U{ 1Un'l5tjisd& International

Synposiun on "Preventing the l(idney
disease ot Dlabetes Mellitus tlUfl

€.61. te8? mri,riirtrs r murlutfiofidotnrr
Bu?su (Lnsul.i.ndependent diabetes
mel-titus, IDD|{, Type I, Ccfi JC}-4[}X

irrfiorlrotor fiwrlnnnofor.nerulfl lb iltfi,g
lihrmfi11u l{ui,tD1n15u0.r 1io1o qc rflo
dtu 80fr uo{iiululinHxlu type r 1au

, au t o . d { c' rn1 iJ08u$lu?tu00nn1{ d6l1?c I $!u I iju
rinlulu ri;u.rill u1r{.11ililfi#$diotrrrifiu
1fiU ( Xon-insu.Lin dependent diabetes
rnellitus, NIDrf, lype II) rutfiE,0 rs
lfi z5x [etu0{q1fl Type II aMnna.t

1}?e I rhsiJlr|l 10 t'i1 rm,rg*tiuitin
cvfnlslliimifintn Type rr I iXlfilu.tfid
l n0rflrml ltnm

.lu D!,t trgu[ln nllintnact{a1u1&ri1rn
'111fl1 I fiOttqu ]thun1 n1ifi1\rlt A\rln fi1u

]u n10uot1R1n15Ino150ln .luIu1u11
. -t'" v
t ype I OO{&n1iO1UASfflO1R llnse,),t AU

rR0q 0g't{ 161{oio 01qa0i.lit 1floe11
;,, .

au!1H qlnnliflntnntnl urnlhu I u1rr.r1u.t
c* fim1ildil l fioomfi nrrri'rlfidnuiu,turinnr
1r non{ d1ldlourjufi{ n.lr r UHuu angroten-

dsin I lijlfu angiotensin II 1eH6ti

fl15tlUU\iOA e,nalapril Arutiotensin
II f,.0ll1t1u'l?ltru eflerent arterioles

L'<
o{lnfllel0lnfl n1fl1ollj nqufl1.lfi arte-

riole AUlUO'il41'lflRA ttt{OU I Roa!fleni0,0

r{1unl1u loflt 10 lr6lll|10 | thtuufnlN6lltl15n

"l n1i I R0flO66l1il,B\i nl'lU16lv"
n15a1uo ii1fi n rny irdoOrurriur;ru

,tuliilru 
t milr,lu type II lsuc[tn'] q1n

a4
1rhfuJ ?0 nix.lfititu ,tz n{lZfirnrnjlZi'u
qcdruthlriunrfl fiolrnlorcscruur{ Ii0{
c lncc d1qfi cFR nn'uridn'liluna

frtq1nffit1rl
qufl o.e . rgaz "iri.uldr{rfisomfi o,l

. lo
nlri'ud'nrfrufl1{dhd11silna .irrlrfil zo

lllerniitl,/mfi n€o so m,z{u ftinrriu
dnr,fru zo-200 ulsnni'xzurfi unqt"N"N

dJ. "n1l/tltl1t I l$lllllt1o I iUn,ll "lticroalbu-
ni.nuria" unc d,l r fig z0o l&1erniYfi/mfi
qu | 5Un Clinical proteinuria $iS
',nacrorpnoteinuria" n15qrinn,i,lfin1r

a4
tudngril r iiliuqcoo{olq*il.rnAurjcdtrs
d ,' " J
[10U1{!J0U 2-3 s1\i

n11 | lgnl1 Micro- t{10 l,lacroath_F

ninuria tiutntgrfruRu lffilc,i,tc8lrjd'U
fliln1uilu1cdo{1rh6$ rdu nicro-
rDacroglobrrlin riliiu rgc [nudrfiluril

dn11 fi50 mcroamylaae qg$li18n{ 8ny-
..i;.Iase tllnl!08nU1NlRnR0U nRlU l rJuf,lfI st
ri-rfloururotiirl iwriuo'nu&uun6 qcuifi

,t
dulol[6rn6i1.t lij I ]fi 1! *fiuq,i1riff{ nicro
Hio nacro- "{,t rn1fl$1llnr fiflfl.tlu

"EPrpteinuria 01q l neflulouN01n1l
n5otrifiornr: rJu rfi#lrriun'rrirorn,rr
!D{1iFl'tEt 01qcc lfioixNfiEDf i1rffftnrrfi
I R0o00n6lutlf,fl'l?c (heflaturia ) nfntnOe
oofllxlro18 $ds{11d1 |r4000,1n11 rnqllarln
qu I ng'ln!n1l$,t{1 00{ 1nR r |JotRd

Intermi ttent proteirnrria - linqs ril
benrgn loutn1lt.tuo,t1tjlnuDon$1allwo1.l6fi11 U't.mlt i8n benign
tranaient'pr-oteinuria, t'rnlc-
tional. proteinuria t4i'0 postu-

- 12-



ra1 proteinuria
n. Benign transient proteinuria -

qcqdfimtfi fiinttuirnrhfu'tiltldntu
,d. . - .t

xo fr9 $g{'lIfl'lu },lfl?ltflu1cfl, 'ltltll
!. Frmctional proteinuria qufln11

iurlrilvr. tfinntlc00nN1nn'i1iln6log

tiintnu o1c rfi#l$dun1rfiri oon
d6d

n1n'loglilfiun nnsnltl t Hu t450 llo1'lN

ro6uo fimrt1:o congestive heart

failure, seizuere, nlrtildolutioq
fio{ une$dsnrrinmdru svrtrIntho-

minetic dn€s
.q1ni1 fl {'lrn.ltfuttnitnsfi lI1iftnft lu

15{fiu1tnR General Hospital 313 l1?J
.tqa.fi1 10x $1rl5euoonrnfi1.l t-Flf,11t lluu t uu

!.ft5{ar1'l fffr ff1 t$tqlnalrda.nfinsnrr
rirlrutoclnn t t.totdnqursdllerc'l fiu [nc

ta
rnrcfiqcrarulrnurhsmfl 10 r"u uncflLrir

tu

n1ififl lBnnsqrfincfi'trirfisq'tefluft (Re-
.Z

nal vasocengtriction) 1 rflfllfl I lllttin
. d.:

no{ n11 l hofl1'lc1$t6urioonnxrkrtllsifio
z
u

n. Postural nEO orchostatic Pro-
.i .' c

teinuria ruluaun8Hmuuel{,$10
lordotic poaition dCsmufiri-ru

t oi
00n6Du l rl'lqc Nlrlfou0d'Itl t flall?ll-trlo d{

'lrintrmnlnuido ttor isturaL pro-

teimria qe tfirnlndr tuofilnnlsloi
uco!puturdo'
R6l rr.Mdlof! [nE01Cf,Nr Enul1l Ifi$q1

u1uno{$nDqrfiDod'r nt'omrrhuh$fi.e , itn{16 t4l0}1{dO{Bg1{ l ooB'lutl'lHu
S " o 4 tta ,v6ll{ mlBuqe I not ml{ I Rnuou $en1

nri'i&nrn6l4roonm'ludnrfiei fi 01i
ff61qtldfi11suod', $nrc4'lt?lqcft1tn
rorfia,iu#rr

t rirrY ko'tein

Fersiatdrt proteinr.rria - fltl'iUfi{fi
. 9"i g 

"n1lnfir}1nu r,ln*5{fi I nulKf,11c tttN
),.

1ct tlI 3 $ult

n. Prerenal or overflow proteirru-

"ia - titfitfioqlneal&fifi.rtfos{10
lem uflruurot fin.l dflrn:lstooon

daN1 rU0{q1flMrir.n0 1n I nun'llqcoo

nfiurd riil qu heiloglobimria,
rnyoglobinurie, lysozynuria itN
tiu nyelcmonocytic leukenlia llRE

light chain proteinuria i'ltltiu
ltultipl-e nyelorn

n. Rerral proteimrria 0'lq I ficcln6Yllr

fiouhFrcotlnnr$ntn'd ris'tn nio#,s
.!,

2 5l1t fie tnolacln$m1c11nio{5s

u.n'r'e r riu aryIoidosis r carci-
nonn' Leukemia ' u.rltiPleu rve-
lma, tfi& rfincrnrrefi'orlo riu
lradudnrduniro fl, rrnrr4o, iflfia

niorfinqrnur$EodTtfic rdu rdliu

d15rnfroro{6'1, tdtrbu, fir"nfl,

6l1illi0fl ' peniciflanrile' tri-ne-
thadone uioqrnRr rnn6l tiu con-

Senital Nephrotic SYndrorE'

Preeclanpei a r transplant reiec-
4Ution I tl6lu

drrur6g finnooonur'lurJddmc fi uro

lunm{ (40000-90000 da) rJu finyfr'r1

ludo{'ilonlrrfiorhfitostnnrlorn'n rftlruufi

d.rnr&rrnrirnrr tfrnndoliogrr qfinrotiru

ld (selectiv" proteim.ria ) nof iirfUt
, ,J
6uuil1nq$fitlu lt6lo'l11o11tJd1rnlnqufl11

r fiondacrt tfruru qstitln4l Non-selec-
'i;tive proteinuria fl1lttt0t0'l1nnlN05

dn ft,cmlc'rl'rtn'lun1r r finfldofii t rrf,Huril

- l.J -



eanarot tf

rfioqTnnrrfi ilu1mo.riffirr.rxi#u n5oi{,r
,ll .

u'iul{rur1nfl;0lhcquoit cgt rr.Halrufird
o'

fl11 I !'l U 0ttt0{UoniU1orAU ( Irn rre
corplex ) drNrrnrnrsf, cnu rir.tffi{ruru

A&c;
r r ieinniu yio r rfiuu{rururhu.clerlu{u
n"tl proteogrycans fimnuro:dn ilu$d., 3 " xIAU'lu nephri tis n t nol'tNfltrl'llee I ilo
streptococc i nr'o sr.n unr rfinrou6uo6

6nO1 I 0.1 ( auto-anti bocly l m c|A la
Idttlu coodposture, s diseaae {utithu

"Err rnlryl'luqufi GEDI ttuluu ltfls&q1tnlJ teq
mnnqnl rir,lrinTlf, rm rn.runrt r fi ondcn,ri

d
r ussulu

Glonenrlar proteintria 01qfi

rtnfiulsfifinrrcmnn'i1.tu primry tutnF
Iar proteinuria nruccfi1$ifiuilu1aeou
? |d
i1{'lwF{qc1f$n-rlu prinary tubr,rlar
proteinuria 0lr lstunlcn,lrinilrfiu
Bsrun.tutkf,.l.tc td r iulrn riou (nirdl ft4o

Ittlux I tlululll{ (heaw, Nephrotic
syndrone ) fu uurifi r inrru[rr qcfirlhfiiltu
.r--e!-'
uflfl1lc Inun11 3 nlN/1.?3 nu.{,/{uy.,
uiorl'lnn'i1 so M.,/ftflin*l r fitnn{tr

d;1U [ftlflffl1 llfl11l lhg rll"h'ti0\Cff11N

dlrl1in qrml tfioniaerr to{Ifln r rarn'61

ItRc Nephrotic syndrome qcithfiil
do

I'l00flt11.0tjfld1'lE t lfiq1rt1t]tt1n (msaj.ve

proternuria ) , Nofltltlufrl.lu I RoO ( hypo-
alburinenia), UT ll (edeNna), 'ttriuqU

lfioad{ (h}"erlipideoia} [ncfrtrlhoon
1{thf,11c ( lipiduria)

nlrncndufl 0{ 1rji6ufi 
'lof 

efu r orfo idlt d d ...i1 $Rc Itrun5utn n1ltt-tt$n1i t nonFn
( non-selective t uSorrirr{rnrrdu ( com-

petitive process) fir proxlnal

tubde rfis ru:6u$rnordru quoorwt.tr

tkflrrr,illdu pri.mry tuh.rlar protri-
nr.nia rfimrnnliemdu !D{1rhiltru1a
r fi n,r'tdvl,nrn n,rinr?qRornrhfiuturkgr

i Au1c ftc I lun1te{lqd0tncgc rir|d tolmrc
fiartnfuotfn (r€nal pErerlchrnr dis-
orders ) unt tinUr"fulriqrnltinm

a_.trJ!a
n1l Inn l't?r 1ufe|ft,lm { r-blf,1,lE ro{

crfnrtriarnrfuo ioln (tuburar pro-
teinuria) olcrnmrh{lf;H,lnisitdu
snrfrnm6rorrnnr{Dinhfild rtn6ufiru
dE - ; t 

,

rfuris.IuthRrru r ilorcrnelrdamAfls{hs
1e trdl Fr nacroglohltin, retinol-
birxCing protein, lysozltrE, C r-acid
rllycoprotein [tudo{llttt rnclotrlili
fie1sih tfiriu t rn f"" proteirurria
oritrf,srn'nqwnnffifiutuhnru uitfiu r
nirior"l urufidnfritr#ra dru,iufi u r iuJ. '!^lUtntl r|rruU10l|llfttl 50q)0 Da [1to
unrt tinflir,lfi ric tubular proteim.rria
'td (nrtrs r) lncnfio{lncuillms{lilJflil
qsfiort'l durcg'i'tr gl@erurus unr

tuhrla:c proteinuria (mf1{ Z }

0. Post-tEnal proteinwia r fioldq,rn
nrthrfro u:'oinrrnnrs#1 credene-

rative leaion [O{ renal pe.l-vis,

riorirrhR'rt, ntu rmutkdtrc, mN
Rn${1n , noihnlrc *|ooi'u1c r fidmg
uon i{ rhmrnri.lnllnlilsnlleldlftr
rririrhnr nr nrodtrduri n1rfi r fioooon

[ftnllmt i0 ,lu genitourinary
tract t itt cyatitis
qunlrn:rc{alrhiu.turhntc zq n'r

fr1i'|1n'ltfri1ql Jlrn|lffi o8fr ul1N
ia-a,.rw

I lt8 l rfifrlrnnnil11ml Inujdf,1.l?19|

11r.1

6t1U

- t4 -



t ri.Ert Prld€iD

) , rio
t.ll1ti I 15oc1{'l ?1 1'Ifllnc tubular proteinrria

Cosenitaf an@li€a
Bartter, a Byrdro.De Fanilial asJdptd|atic tubu-l"ar

Farrconi Eyrrdrone Proteinuri"a

occulocerebror€nal dvstrophy R€naI tuhJlar scidoais

Rena-t dysplasia Renal cystic disorder

Systd&ic diseaae

Hereditary : Cystinosis Heritable frr:ctose intolerance

Galactosetnia GLycogen sLoralle diBease

(Xalosis Wilson's disease

Acquired : Balkan nephropathy ltu-ttiple (velooa

Sarcoidosig Systenic lupus erythenatoaus

Acute renal disease

Acute renal t'ailure Acute tubular necrosis

Renal intbrction Transplant reiectlon
Int'ectious dis€aa€

Pyelonephritis
Viral- or bacterial-asgociated interstitial nephri tis

Dnrgs ard toxirB
Acute hypersensitivj. ty Aninoglycoside toxicitv

inter8titLal nephrit).s AnaLgestic nephropathv

(penicillin, cephalosporins, Cyclosporin toxicitv
su-lforrarnides , phenyboin ) Laxative ah.lse

cU, Pb, As, Hg, ethylene vitanin D toxicitv
g-tyco-t ' CCI a

llisc€llatEous
Excercise HenolYtic drsorders

t(yperca-tcsoia Hyperparathlroidism

HypokaLenia lnterstitial nephritis

Idiopathic rnlsc-le trat,trna Nephrocalcinosis

(nyoglobin) obstructive uropathy

Parrcreatitis Renal ischenra

Rerra-t tuberculosis Vesicouretera-l refhnr

- 15 -



Gamrat f{

fll1tf, Z tiorrncilil,l0nrharftu Cto*r.,t* Ufls 1\rhr.Lar proteinulia

kotein
Pri-narily
Glqnenrlar

disea^se

hi-Erily
1\rhrLar

diseaseNonnal

P-tasm

Alb{.min (g/L}
Low protein (ng,/L )

Urine

Total protein lg/24 ttr, )

Alhrnin {v'8/24 hr. I

P 
z-nacroglohrlin (ng,/24 hr)

Low-M. proteins (ntt/24 hT. I

HiEh-f{r proteine (ne/Zq nt,l
Ratio low MrlHiEh Mr

T\rh:Iar reabsorption of
fi.ltered protein (X)

4o

4

<0.15

50

0.150

l5

0.86

95

10-40

l-4

,a.C

> 500

0. 150

400

4400

a,t7
3

40

4

<2,5

<500

20,4

440

400

1.48

)U

olu mUnfiro,tFt{ft &firnuthnmcio{rid1s
: 15-25 un./n,fl,/iu rrffi {rifrl = 

"10-
I

22 Utr. /fi ,n . /1u
cinsberg llnsm lft1g{1umi&tm

lrdtwi lnr Hower l4rrsr run1l&ttn.tu
r 6n r fiurriunrrei'lc,r"ffjimrnrh6il.lutldf,1

rvfiuuuou roflldrknmcfi rfirriostftfi'luuo
t1fl1 ( untined u5o spot urine ) flU,i1

fimo1cnrdrum.0 protein,/creatj-nine
(w/crt #lf,urfri'umrmfuicu&n finniutt

oonmri{.tusfJmA[nc dlhg loU House! fru
" i - -'r

6l't flNlfl? flfl0011lJf,ltl[16 (r, = 0.98?
-.6.i . J d q(]tn6urmntuDDnrl?t{ u&o luu ntl/m. .

/iu = t(l.oz x w/erl - o.tz] t{io

-,.q,i - l, d eltn nnntuD0nn{fiNot $tntN,/au = w/cr). a.. " e.ucn'll I nuiJf,f,'I1c]ftiI$oo\rn1fiua I1R1t lllOd
fin1srllcn15 6onrlfitnirrd.iru lscil

, .,6
O'l1rru1l iOnO (reliability) AtnTr n'U

va i a
n1l'lttnfl1?! h I ntn0unlriu9 t 1R1 ( tined
urine ) laH I orfl codr.ril.t! r An
_ o_-a i
ffi | l|nrI]t fntln$lflft,l0oftfi1ril5htl'ls

r-ttcrnflfl a.Fl. l9?9 firutur[p-rrfla
{1r$n cv I iu[enlrorlqi'nGmrlriil:fiu:rru
rtourirnr rdnrms i"n nr :rh t'i
dlmrnrnniinlrh6uquthnr rc
qq6
o fl r nstlnml$|q nelo{lnfi lro5nd flov t'la $i0fi{do.t6{1nio r*rrrh'mrfirheqrn
rn1fi ru.nfi ro.r tnn I ir0iddqc ftilu1o.Ifl rln.i1

qufurhqrh

lrJiuli't11

- ltt -



nnhio{n1rtfu fo su rfigdmfi

ru-tri*rrntnuunlinlrriun, rourr rhcq

*io:rrirc rd nr r nnCT fumr srmn rar
td

proteinuria 6o trnntu nrtimnfinoon

rnnrrthdrrcodr{mn (H'eaw. protein-

u!ia) ude{6{n'lr r itu I nwrrufiirolnlllo{
.t#r#ru (Diabetic neptrroptbv) i
ihsrmwlrurficrlnt l0-30r culrjiAtson

-etcihdmc ru0{c1nlftt{fitf ino{1nn I Mri

n'ninnnuxn unc t flsmlrdtntn'tunrr r fion

frnrt rn-dtfrurrnnfluf,inrnrrml{1#1{j' 
',ftn ur#,o,lglornunfl tnuntfi f 0 I $in'l'r

qa#ruuor{,rrr! ufrirotrru't#rulnoru urr

" "1u qc tfifftil6hu.lfi0 n1t I uullo16riu uc f,o '

o1s 45-65 fi
oi

nlrxlrlSq a'l00nr1{r-hl6l1'lc'Iulcuc

u:nml rmxtufiitolmrfil{16d1r&ts ilu
4rrfiaclncnrdailnAls{lflfl1$ndd vi-

c i a o'
berti fflm tx0U O.f,. 1983 n{n1llU)nu

iuoonmrftRrlc unc prasD clearance

mrdnr-fi! (stoke rarlius 3.6 u1lr
t|JS5 ) [Bc Irg (5.0 U11 $rn ) 'tU

rmu fifirtr6aroonrn{rhdllcrcacdntl riu

rfiuuirnumfuir{tnafitriormtmrlc rnr

'ircr t efislor dnL0u uft IgC clearance

nlf,uforqu (D < o.o0l unc p < o.oo5li'-'- r-t g. .
nl*l nrtl'tnonrr *ihn'nc cc r ft $iuln snulu

;;' rec **firnuqnuninlfn$r Lt
nB{ IEG = 6,4-7,2, Onljllll = 4.7)

unc.lfun1rfi heno{vnanic f'actor llOfl
cti[r oq1nn1ltLhHuuth{ electrostatic

nedative baFier r0{fili{$n0alfioflog
lo{lnnr10ln'd f,rirqficrrrnlnrnqunl:
,fionfunrroinrr rfiriu't*itnsrrnmruffi
1rn1#'l$*1u [mntnft trif,arql [Ru1ru

ttriErY h'otein

.l . . ' ot
FrtrncgDrnrnilrl n1llr10nn6l{'lutRoo

r irurh{ffi fo f,ri,'tfi r"nnrtnlslfu*u, -
s'r1r,r rrnrc'irnntmfisrfiucumuimtJiAilll
rlrt riu f,lnnnin, mnnllqlt rearrn#

I OUlt{ UnEfluilnnlndffirnln I n1unul l
group

onu{!l
I

I
nuio{ (E}t m'ln I nC reactive
A - o ai
t{ rE 1r}i'ltirnftr}louto{ rirl M.
[Rr IgC I U||f,11$ic nou I [,l rDu filD8'rc

d vo
I rl mrm.ln I nm116lfl1gmn0{xll{finoc t Ron

r frler:r]tcnour i{dou ffi001q

rlouror'lnnrmrdd usrdlilnrwl'l5lfio

nesarulial mtrix expansion

firns r m m1ufiilmln1ffic sr [tn'l fl1l
lo

fit'lqdrrtSfunwllinlitlu!o{ln qct|ln1$|a

sn r{rfidnfl'}nrtnio{ti1lnrlsln (Grme-
AE

rllar Filtration Sate r Cm') tf Uq
d.tnrllu URcmnlllt8{lrltldfto8n (sub-
t 6x

clinical state ) u01q l nciu'l|lflth8 l m
no1$ r iu r 1o1rnrxn1sfl oln,rfrr;i*fri,

a.al
1thru0snn1{Lbl6l11ct uqlml|rrlnn{ 50-

za| wt, /24 ;'tlrN rnEffi'lr]$$i.rforn r iro
c t ,4 dIr rl5crnnt fflnqttulltilu 6'R qEReR.l

miil"Ldsuiruoonrrlrkdlrcqcmnn'ir 400

xn,/24 f;l1x{ unu"nsrlrdurniml rin
dnwitr s rtirn1r (rbiad) xil1rn1ed
rfleurrnrrru rl'rn:rq troffidlrfiomfin

idtn ( histology) 
-'ttftu 

Uc ltllolmlufln'l !0't

r:nn5o:cssfrrte*r tismr rutttl-uu q*flu
r '_@u rnll$U1$tliu ' msemgial mtrix

iru4u.n, fo$, unc 1nn t {ordd t fi uttlr iuurt
dru ( focaf dlmerulosclerosis l

leginlH{1un1r} grmnrlar pro-

teinuria luttnH pheochrmcYbm'
clExcot-t{arie-tooth syndr@er renal

ceII cancer ilriu pto8."t=ive in-
nrne cfiplex tllonenuldrephritis t

-t7 -



Chrit X

nephropatlry dfffiu ,rrirla"y dit ""-aiqr' 8iant lt4lh node lqrrplasia,
llyperternsive nephrosclerosie, ISA

nephropatlry, cirrhosis f,filtel#rl
mU [Rc nonF.ra,si tic cLvuria
rnrilrnflturmtihnnru rfor crrmrde
rmt|Nl|olt (nftilar Pnotci.n,ri.o)

.ruithutfiai nnrnf,uquhdtlc ri
mnnil so iin (e1r1{ 3) udft.tlrhftd
qw d 3trlflU1' Ps-Mcroslobulin fi rrufflllln
riro n.e.' r9ri4 rncdlrnrnir.tfirfin#rA
1ftt Bergiard unr Bearn .td o.e .

1968 flr-R{{$rn,tuthfircmrf,U?B t{il-
son'e d.igeaae u*rnarfiuifnum,isu
ac

tiltt glotDlar protein ftn:mcilu too
#r r fluCruuirao{ Lixed histoccopati-

ble ccoplo< (}|r) antiren rndrrfnd
frrrranr$rrhrfioflnuru tropaobrast
p !-DcrogJ.oh in qc 0fliuoonrnlikrlc
i frducufirhbmortdiinlorni^rft .,r#.
fitnsrmrulforiuwfrunc rio{r , mrL6
lsbnlrtmrhgln, tuhrlar intersti-
tial diaease, Belkan nephropethy,
pofyeystic kidneys, Frclcn€Fhritis,
ctuqdc glGrulql€Dhritia, fulmlu
ununrirdrr6or riorqrn pr-
EcroglobuLin qsdnaa;1si1rrmt{1q$

rhntcf, rilumn rmls*rirErifl riu iii
rnnfirrnrcmr{inrrfu s{iornrdde r$fl
crni nr: I Lfis|lurlnlrudurlirnanu+iuirlx. e g

ntnceunltrllNto{nl.lule ttfilEcruu
ir rrhf r ilr#rrnnnlrril{ 1r!o{ tn

mfltf, 3 rUr6uihfufinnl tubuLar prot€i.nuria

En rtEs I orylase, IyeozJe, ribonrclease, N-acetyl-r woeaninidase,
aid alanine crninopeptidase

bfypeTtide horss : calcitonin, t'ollitropin, lutropin, aL],cagdr,
s@totropin, i.naul.in, parathyrin, ard pnolrctin

Fof}t-fanf irrrcrglohtlin framts : kafpo ad laebda li'ht chaing
Fibrin ard aplit prodtrts of fibrin
Retinol birdinl protein, a, r-nicroglobulin, Fr-nicroSlobul-in, 6nd

€ r-{icroalobulin

netilof-bfudinS protein (rup,
r iu'tttrfluiinirurinrl r nnn'h ( zl , 000 )I

odqurmdrnlrumrsirnirilnr.fiu n8o t""n-lrl

sthyretin firnirfuurirsimiuls $#tu
rnldrninl+rnfl 46 rn./finr [ft.|uhf,11c

inhcmfl roo rflfrrnir/zl drr*r qc!'u

oonrnrihdTc|rn', fiu pr-mro6ilo-
urrin flofusr np foer&iuihemcfirfo
mc Benard &rtncuflc.g. rgez #l
p raicroflohrlin [n0 REP $rirnfira
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1n 6s rlsfiimrdnnfilortnnuntdg,
,JriDln [Rct,tdB{ou1{l1{nu filn1n1ltu

-t
RtsP ooflmr[hlfl'lcd{iu 48 51u [ert
Br-nacroal-otul-in rhiu 42 r18 [nrld, , " 3 'dtr-dlh1lrhrufi{ z cctl$lurutkdllcio{f
.r a u o'rlrulrclc un8 RBP rindrif,fin'irfirn{u
mfla'l1rfiolnfulilmrfn{'lul8{?|o1n r ior
c1nim1$il*ltttffnn t iunra

Yu uscflE &rrnCtdf.f, 1983 I flu0

uuu'i't q, r-nicroelohr]il ntnrmJr iu
dtfuornyrliarfi qffntrilr1tlro{rtotnrd

r1s{1t&1 rduri nrr*nn rolrrri
N-acetyl-F-ghreaDinidase tlflc

miro minopeptidase ft *$iln$nc1n
r rndrorriorr on nnirnon'trnrwitdftn'n
rhnruriore

scaJDioni unctrl fulmcufi e .n.

rggl frrr.trrtsdttrotnrrntrqintirnn
lygosctrE r RtsP, P r-mcroglohrl-in [Rc

dnr-fiulurhnrrcto'oi,t o -,,atotu,F
-L* fiirunctdltnr#rlhs fitrsfirrhtu

Bence-Jonea protein'Iuthgai, [ft$l
n-rvrrdctnfi'Iilnrrfilnu[olln qsnnth

ftrfiiruurorfrnl rnrfiueuufi unfirfr

Bence-Jones protein oonm*rg qttlu

"i dX: dx".'
lrl1eg0u ]l$fiuiatq [ffiqcmna{lun1N

*r'ufinnfiqunrrrhrrqmlte r!1lfrrrri1
B€nce-Jonea protein orqtfrudrtgnao{- c,i t
mflrnt}in lu,le l Rnou'l 1n!|l [Rlgcmn

6o{u,i.rni.o.tdcrLnfi rn:iu F2-mcro-tt
Clobulin qulnn! 'l|t nuJ.tiple ryeldB
liof,i'rnrrtful'uc ladbda tiltht chain

rdcr ir r fiuntcrnunrrfi t fimrnfinordtriu
nrrmrdrnmfilfirRorlinrof.

nltnnltDtullf{ (sepeie ) ttllJd'l lfln

ttriErt ffieir

,d
fhmFnoul{uil{ilo{n11t ngfil'lE 1o'l'lu I 9su

nfiu unft umirnnrnfiurif,n nrr"u i-rm:ne
,itcoqler( 1tl t nrtfi t inilotlnn I N0rdd

fi-0n01n mqmqu I ncfl15'41n1utn t'lmlu

unrurrtiiru"d,ino-uffiruffitn lis Ani-
.lo

nogtycoaides n01qmq$tflfll15n1n1BtlD

lclH Lintdr untnc &rtnqufl n.o.
.Ida

1984 .tu{tngcfl t lotuurtflruRc'tifilff1'lg
, g I , o or q d !

li-ri1fl{ dD{ nh{ll1lhnuoonm1{ $ld11c t }s$u
ot

fiarnmcfi p r-nacroe loh.rrin uf i'rqu tri
'tdt'u ulnogrycogides qunl5intnmlg

^ X a -! .r ,hliolullt,to1 ff{ru tulq{f,lLh1n1l{
rut#roonlr quihcmcmr flrhJat, lolu
ur{ rfiaclnnxlxinffirornofc $nsn1l}l

t
rrniloon*-rnrl&nr1c"r rlrdrir'lfimr$.lx a.

luuttlo.t 19.1'ruitn l0gunu I lDu t{t r.o -v lg d
Richnord URr9nf, 1trWtu!0dluutri'ltlg{

lufi e.d. r98z

t{i:ccd psteinnia
slrndie fiT qf, tfimrrirmrl$rftnon

n{frfirc 1d riu
Antitransplantation d.ruS ' U1*

n'rsfiouf$-rtu, d-penicillanine qcrirqfi

tfli prerenal proteintrria
srm-ruufmtiu, d1l lithogenic

tlltlll I nc post-renal lmoteinuria
cloneruJ.ar proteinr.rria rfiafdqT n

n. u'lfinrcfi/nrtrfimrrri{doui$tuI
|iu trirethadione ' nI 8ll llflE

d-penicillalrine
t. grf,nrufii'tfi r"nenrrg{rrrrouffi

nO Nqr-denaturcd D|.IA Ittt hYdrala-

ziner Eriseoulvin l c -nethyldopa
d u r, . d'o. mnnlEfln1ld51'lllouometrl@lt

'to$n d-penicillanine
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haat tf

lubul-ar proteinrlria t fiattn
rio

n . flflti1.li I no anaphylaxis I du
6E

l*rhilq1ntnguon, uqufruofr , mls{-u.no
r. srfiriilitulcsonldotlore tiu

A'rinoglycoaide, cyclosporin
n. urf,fir.tfirfio inter€titial ne-

phritis tdl phenildior;e, ph€nac€tift

rnc u1ilifllusm{tia
fitnrnunarfiul (catuir.m) rh.lffirffi

fiuoonmrrkntc laa[ml is{ qcflcf,n ru

r.enaL corter< rirqfir ira glcoerula.r fiio
tubr:tar nio .i*ua proteinuria lffi
r1s{1u n1rnnilrfiilnrrhfi1c[rfihfou
m?Eft rb I frfr{r unx 4rrn: r fru r irlfidore
mqcrnlncriel [Rgd'll]tox [nfnlri
nontuhrlar pnoteinr:ria qrirh!fi'fdiu
fitnrnecrir unovilirccif,tnrinrr6u ri.r
rtrilr#rg. ^tnrfln, rna r ioro{n1l I hd:hrh1u [w
itfrn srqfirlfi rfic chrqric pyerqreph-

ritis rnsnlrriln1sle1d milAfl,luc , tit,

cet'ralosporin llng aninog.l-ycoside fi
uw 6 nqi:'ntnnrriartorn{ l6ilthd1'lr 01ci1,tfi

trufru$rsld sch€rE [ngffit&rmqrfl
n,fl. l98l u F2-mcroglohrf in tUtk4L,"i"-
fl1?u II tu'lulrhul4ltrlu aeinoglycoside
; . o! d

l florfltnmlec I iolft,{ l nuud6l11ur4fll1g|lnc
d e J,. .

n1l t lflqce{lcolJ BtAnoO I'lR1hrn1ltl1,l1tt
I

?o,ttiotlafiothA [ss Ds-nacro8lobulindx d \ aqc 1!s$l.t I tog., llRctr1!418 t I'otn15 o{tr1oE

&fi1 uaerfi.,rnrtrh{1ilu0{loicr.r!fi
vr <ic
flmgflln1n15u (FebriLe) l|nln

trrfiulufldnmctiornfl orqqufifi,r'orriinro

1n18u fild
ufu ir,rntri rinnnurfiloonnrlilddmu

n gi t i[ul!'l*l't!'tfr .l.l lln8 t utt I u0{q1n1fl R ] |l0l
dn fun,rmnr.rr6rouulin,, so$n fu;

. d.'
mH n{q1nmoi l1tn$l pr€-€clarp€ia
.IutEuB 3 rfiouncf,rgiounsog 4?f qci
lrlrfiiloonrttrhdrrc rfiorqrnrirlnnrmr

,l- -rRfilncromrltlt*taffic 1c8]ililuRum1mu

18fo

nlroonriln'{n1s i,rqri r ficrrr&toon
m{ihffi 'lcfi{d1 I nnqrnlnnr mrfie' unc}ro

aJ"rlfl ln10'lluffltnontnu URr Bu -racrc-rla
EIoh. in .lUa.lWU 60 OU [ncttrl tbrunsl-

nft n,rroorui,r*rnrg ririrfruimrrirrilfi r ill
I ' w .t or
!UO81{tAl qU lflffntml{ gl@ru1-a.r

ddperoeabilitv titriu mrtturnrrfiuuuu
tubr.rlar r#olurnl .tilinfifiilfl.on,

mdrrl nR rflcudu;LEn 6nr.r** rir
4 - !l Vn1rflntnluun1{.tcHcu11 uh{trw 8lm-

ru-Lar [Re tubula.r fmr,nrirfirouffJ
. df ,tot|lolattnonrnxlttHfftl8 I |sEItrtg [Rc

vi-
nl tul r tn$11uim IDD' l,ll.ltrlg qsul l
".f 

I
w*r !ilni1ruln6 rnrirnrrirdnuinrnonquth

I
d11u t i0{c1nn1rD0nri1fi{ms'lu uf,}' qg

nfiudrn&au 6-ls {r rdrtntnArsfiurfi{a!l
unntirertfinrrifi rficc.lnlnnuotdd i.lil
du rnrcrrmlufid{ [ncAryi1 *i o...*
o dJ ,l| per@ble lllltiulrfi'll.ltlll00nmo'l
n1u lls{lrfiwl fieritnuu,ir ffr1r61rnlfl
.l$n1i rfronfu1rro{ @t o1c r Ldillliln{
dosnr: r L6suurh{*1glon{d{1{ r iunrr

-Jfiu1m0u fltn1n1lttn$tflto0nccd{da lr
{1,I 20-30 mfi fldrcrnraamrtloriirit
n1u [ncnnu irr zl irtrl{

qufrrhu Trau'a non-u-rn iiaro,l
rrLtfluf,uriuerrlrr[i{r0{uxn rracurnqcfi
1ulfll1'lll, oot$ll [Rs f -glutaryI-
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etfi'lN $Bc

AJ
transt'erase ( f -GT) trcilullnilg tlf,ct

frrfirft emdeunfoorlnnurotfr unctiolo

m1$ru[i.rlBir01nrt qcd{f,udfifficfinur

o'nl-fiu uirriiuriu f -cr drt
i-*t' riu rm6ufinorn

oaqE rfl trarm xlihluul{ ualnnfi{f,fflu

i'uf; s ilfi{ r "nn tt".m
qufi a.n. 1986 enahard [ncflE

fimnqurin lr eurdrrirnrri, dntdutrc
rnnc fifl UrAffi rmurhnrT, &rnt'tunnrmr' 

*u

rnrd ungl{fiumrufitlhiqutrurriiunrt
rd61c riorfi*nruirnsrn qtirr.nil

mroon rlihf,mc tfwir nnlirurrrr&l
rx

deg.
iu1ctnfl1 mgfln{qlfYru 3-? 'lu ll8clon

uinuihfiTcnmt. ,. B - ! c
xrl'Iulff11u r 

-al{ llnclcon | flu t fol{
qcrnn$riffionm{ ddteq'lndr tumnrl&n

,r#.ino,*rdnuncriotn'tu ur;pithe-
I

lial bladder ttnor grade III $nc Iv
ccfinrhftrqrnfint$05dr{ oonlrodrunn

i

mnn411u tunor grade I-II uffinnth
aucrnliotn tslnrqu Srade rlr-rv

6 ,, da o J
rnlhc t lrutnrcrthtrlr||fthf,n.lrnllKl.rc

d n...rfrldrmurutrn !o{nllflEllltunlu
ai, . '1thfrri100nn1{$ld118'l$ltnfltgn[RUr|tl

1fl0 qilu
r'60sl. n11c6'lqllheuiuffile0

2, n'lle11lnuai0{nnnu
3. n1Ini1q$undiono{d11fie unsn'lrfi

ttnfluoonur s rkn'l1E 1ou1rrim n1r$40
d

5',rlFlin1 n1lt0{ 15a'.lmr

alrilfitJrnurh|flruou't (uosn11 loq

$n,/fiffi )'|ilfr(11E lnHlgrnt'tuhrh1ifi
lrNnu lou&mlN ulttuuInu 1'015 ltrlqc

lldo{n{fnltunn

Ihi-6rt ktrtci.D

n.lrtn$reu l+ 1ns alhlsti; = 30o trffI.

zfi*r nnel'i, fiurfiloonl,'luhnr.lsfi fi-ha

miforrlsEltl
n15{1$rer 2+ $ft11$lorln6 mt$1uMfl
qrnfrnrrcfi rifict trrriruuar rnr , itrfiu
6amdruml
nephroaia

rtnfilz*1ocffiu
C-neactive

erYl'lc

, il rr"i" rirrd r fromonilr*rn
lcrErh8nftt frllftl1q n I $lo
m'trh1r1rll6 g{ nu)ofru1rm0 rN

tffiBuosnnr c ihd11E uuJilT sn11

,i,
!0{1lQlnoul1ll*lu

riroair rinr fixed uio orthoetatic ilr" 
" J ;i 4

alt}l't0tn{t0u 3 9n{ t $lcllllt}lltr)u I n1

qfirl.f flf11fl trace tft0 neaative Und
6aa.

lc l+ 'lunonnuo{ lllu ltf,ff11lull

orthostatic n1llllllnomotl l{lollo1n1l

drirrruir.nri6 nEoornrrun*rfirurd
[Re{ n{

2 f,rn1$

fn$rl1'lu

*ltr1t1

SnSmnllrmc lng{

, io.t$hn.t, rncnf 'lc{frrcfifiiocafiillu
fil rfiuuftn{rurn fi'rrdsrorhuirsurfi 'rfi. !"
n.uhofl.l 5c0c 3-5 rmlu ItoffilN

firtrgdrfitt pereistent fixed
proteinuria ftll 1n1lsl1qlKf,118eluun

mlInfiou (conrplete urinalvsis I 'E I d 6rr - 4J
nli rmc t Rg{ r i0 uncff1qftio8fluu'lutlN

frT firurfrruoonnrrihdmc'irrrtimrnli$rle{
'i o d Jo ^"6urollre]f, fi-015cn0{lsnnr,l rn'lu

rficlrole r4ofirhc'l3ntoucirtr1lri1n1l
*l1clcdns i6ucIduir n"tt r Ultrasound

u€o tv pyetogran itrriuemq$rrcftJft!

oufiiu, dnr-fiu, lntndtmron:tl'lufittn
orlr

uncn'lmt t$nc tii0'lujdd1lc n1flu renal

tesion drucci'lgn1iillg l'$ulrel#{il
irnufifirffi fiuoonfirc (f,mt t i,u nnr

u1I1ftt'lllx01n1l ft1ltl1 cdlplete
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Gamr"at N

curinalysis r1{ri{mrffi,lcthfhlcd1U
r' .. t Xnno{cRmrrflt, n15 tmc 1fla{ 1i0 [Bcnt.tq

- ie
1fihmonut9tJ,/ffi Dceur .lutj6lf,1.lctt hu

drrcndr,{$dl nio zrrirrm uimrnioc
e r, Bnutu, 1€|Rf,rnot0fft,ll|, m$in
t rruti ca, c. [nuri1ri1ldetrfir anti-
streptolysin O, anti-Dt{Ase B, l|{0
Streptozrrme #1U

m5ri'lsrn re m:tircurirllaf;firrh6!
al

B0fltl'l{t4fi1'lc I tjlt 1'IR1U1U.} n11fl1 void-
irrg cJ€tour€th.og"ur tilffir flornr:
!s{x1{ tAilikfi.lcti,ruiir{ $5orlfiuiiro{

q t 6 .r. , d r,mSmt !or|1{ ]flllffi11Crnn8u U501ll090{

rirnr ri r da itns$"mffi "sr.lnfr rh,rc orerfioI

MhUnRl'l ( lfl'li ortlroatatic ) trltffi1q
dolnln z fi

{rhufiimnfu.rurhats mn #oi r fioe

0sni'rx*18 risinrrmus r mfiqu r "nonh

riurrRrsrm drrrornrnliril{1uro{lm,a
er nio&etrrdbrnf,nnr orqquietrdar.rfi
!o{1nnr$[6d0d1{iclqu riu gt'mru-

I
ronephritia u*01cfu{f,1n1r#r,'ror.
N1tttr0u ffilt1{ {

rrr.ri I n1ilof,ouh{1 ir.ricmqinrnrurilrfluqufr nrrc

Urinalyais, urine cultrre
Urine protein qrantificaticr, trrltined urine protein/creatinine
Urinary protei.ns drile gubject i.s supine and upniSht
Senm cr€atinine, al.h.min, choleeterol
Senm Cs ard Cr conplerent atud.ie8

Streptococcal stldies (antistr€ptoly8in O, anti [NAse B or
streptozyre ) if irdicated

Renal imgirlE studiea ( renal ultrasor.rrd or iltraveno,rs pyeloEran)
Voidir|i cystoreurrogran ( if irdicatedf
Urinary Bence Jonee protein

16tnifffi'l a*I1ctl
1tli6il1uihd1'ls Gurnfit"nun,ir zoo

m./fitr d'l&1ro*r1q{c1d1flfi6nrrmec
nOU (precipitation nethod) ftAnridn
tlarfitfin uio lrnmoltouil&r *io,ttl6
n1ir1udrfi-d r dl aroqhenot btue fi

dl !0{ rkfilc (Alhstix, Anes ) n5o

Alnes "lficro-hnintegt" dri*rrltT Rl, - .. "3n11 ',lnrm{un 40-300 xn. /nGr
ifif,rhriofrs4r {nrd s-ro Nn./6nt

yrroo
( ?0 uflffin5$/I1I ) qcm{.1t16?t1{rNfll

fiu orqtlliB radioi-mr.rroassay, ;;
fixation, Eadioiun rrodi ft'ue ion thC

UUl|'16 Nephelctric [Ot turbidire-
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tric imniagsay t1Nfi{ E IsA [ncitrl1l
.fo.

xReinu1H1f,1 llqluql$vlumnlr]u'lE RrA
al

qE1A1O 5ult1$t 1 {n. /non fl1091n11 RlU

tEfiu'r qcr'c1*ruti1{ l-10 rn./fio{
e11Nl'l !D{ n1rfitrlOfi ffi aUtUlhn1,lu

fiT n{rlryirirns rfimrt$n.nfirao{lnni01N
1,. I I
uurll}l8lr1fir 50-100r f i frl'uql lmc $

lh nfl 94-100f ftlnllmm8lin (pre-

dictive value I nlxodotflt|lflnn mhr
$110t 75x di ,rtrllNllljlur'lu1u[mstnantnc

1fl 40-50X n1l8onfl1n'|fl1u l4'l'11{ Ae

i1n1i1fin!0$rkd1'lc tn'lcd{airri n1rfu
CA

1iloflotfl1{ | oul"Flf,1'lr lolRmnlltLnsuu,ld
00nn1{LHd1'lr n15o1um[hqt|fi1{3 t unlu

I " "dl0rru i'luqunl5ffi1q1 fl{Rnflao{ qou

frI0fl1{ffi1ttl I nrncf,$d1fftt n'llxffou
n1r'lithdl'tsi1{a'lfl1'ltrll9 (rardm

urine) qc{1gunc6lrff1n [ercfimrruur
It d tt A A a u

$r1unn lfinnfllx|rl ri000 ml I nu-Hd11c

zn-irturccAfl i'l uncinrE{ ru'irnrrl#
d.tr

mS lnulullt'l{ l1&1ffiOefll ( tined over-

night collection) qcnn'I1 llft1t11]llll
ufut11q1nm11{ [ft mlfi1.l1 lE]l'11{1 m5

tflt)ftl1fl1U!0{0nuru/FriDcrliu (alhnin/
creatini-ne ratio) l$tkdflcftl-l[rn

" riaqumu I i1 qrtrt'l1n1ltt1.lutfrf1'tr t nu
an.I

l lnlqAnla [rn1qc.I$x8nl rrnml Intnag

n1$unt1R1
.i

druiuriT uniir qrmslrnnsnliaafiriu
o I .3a 

"tl'i[0{ tniw}$0f,1uu1{ a{ uuq{rnlnqllnn
d1u loslcw.wn:ffifiGurrufin.r (< b rl

q .ic
letntN/ttR. ) l tuthfl1'lulll q0q1{[n'l

.tnllqcduu qEnlq$0RUnum81
It

0. z 'ltnrrintx/trr .d{ lo{r{tJfir{'r

nu1n8]fll Triton X-100 1&1lI

ttsirry Pnotein

'aadfl1lari[['t qs 'i.lfigYlnm{ tr1l t nut|
A c v e o . q (- |

t{cs r nu1ffin1u'lut{-0n{rl rnf 1nuftt

't|lnnR,€

'l60ato{ uft .lot utfttff l tttnl iff 'lq'lc.- z
rl-ulfrrhfin1|| rliltl
n. n1lffi1q li{trltYlfl - 1os dipetick

fu lfr brttt".d irdicator fi I r-fiuufi
ia

I x8rfl loll llEn protein error of
indicators inqcrrdodnt-fit [Rc

| $rncfi1ritfi1r6fl1cnro{ tisotnlt
glo0erular protei.nurie

.i .t
u . nlrerlc 1i{r}rmfl - tu0{q1n1$ln0l

i.lurlshll'lElruBfl nnEtrJtou l u0{ qlnutc

nol.#rulrlrfiuunlutia tlrfitfier:ru
n1u|l1mt1u uncfirffiaunnrudofi rfiote
nuxle ffifim1u'lun1lftr1qltheu'tc

| 6 6 oa.sri rnfiooiwia*rr'r, fiifiifi riil
nrri r iacrnmrdmsft mrf,ffinnilr,

i.
*lla a ncqln l rrn lrfffuio{ lu1tri I cu ,

IrBc116 rilnl,td fi{rqrnrtdnrs*1tor
tEi

d8llxuttRc lr0l uo
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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
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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
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l-3.1i t cv-s.os
3D.o.lt i.ltD

r.J.rD /.cv-€,$
.!0.o.8 tttrr
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/\
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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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r Rnfi{to{5cff1
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i"Ya
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t' ed 6c; u -<E'i6fl11R1{mflN A1rl16rnn11ltfl1 qon&tll.l
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fl1N15n!1nflUJ1't[ lFtBnq1U1 5 ffi{ .lnuv
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gHb fftoll,t nuqlu'ltr 10 o0R$u..1oo1 x =
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ri'rndwrqirffinuArn4, b ni{ msfitrr
J ", , --,d "ggHb 1a-1![ene1{nunufr1n1ffir{n5nlnu +
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4, m1rrutrd1rrorrcfrr dtb tuffrhg
mrtnsttnmlu,'d a
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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
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l1
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t3
tq

ltt
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z.5a
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2,45

z.a9*
z,3a

z,oz
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7 ,92r
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6.?lt
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5.7 2t
5. ?0!
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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$t0t1cft 1n1fflulff}n nU
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'u({tuouuno 1amfiNffi3dfl6Ftx1&d$t}t E :
- 0.0tt5 qlnq'til'luo'l8flf i 24 519 o'l
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i1u d;{rda{.tur fi 4
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.'
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; 3f - ,;
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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.

l2

- 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,

lt

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

IJrg
o
hl
k5
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
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'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 $51l|tr1
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Gamrat P, et al
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tn{ unr r flsmd&l$rto{1Fri{d{1{mn$

interlotmlar bridge cc lfiUlrjqc lfio

vacuoration lgfirrcfign u5o'rulrlln

|a1f,Nto{rind xRro{ EmA dorfiorfrno

lTrdrdu tdr rpnonrrtear cerl fictrfio

r du r flurdu
a aa3. n1fli1ult6l rlft I ff)a
.' do "C..fnlIlllXUf, I N81it1lolr{'10 coverslip

tlnc slide Ethoda [nm $0{u$nmt

@ of Blood br

a. i. d d

n1ilnfi l irHirht nlifit{m m8dou0{dlilul
nt t, 4

O11qaffi{ (straight} qE}111}llr.mlRoO

!'l1fficq'rsdrh t d{on'i1m51nd I iu{ fisnil

t-hlglttl { hrlfet shaped)

straiAt -edged stttear

bu-Llet shaped smear

m5d1'rfitsu.tnlsoalrlu nl.ntnri'rrfi:
log'tf,drln (sp,reader) filureorrln{rq
rinsn'irnllunir'iilo{dlnd n{o't{ cover

srip I intdx1n "fif,ohao{ cover slip fu
qudrd nutlnlsol.t nncq#rnrdmns'utids.t

, fion , ufiounr#fin"nmlr.rnrcrx iiuu tte$o

rfiffiunnirg
o r 6d

mtlr1 ufl $f$rtr|i U1',t081 { UOU 2,5

icufi'lrrficilfirwrriunr# nlstitfltsniia

ilo{ tialfioo?11 ( dift'erentiar white
. lt

b-tood cell cowtt ) q$OnnOO{llU lu0Hnu
. d { !,. 3 t

n15n5sq1UflO.l rRDO 6{luDgflLn1i 1nd t ilut

rfnrodrclrn nrndfiri'rl'r'r]fotdso16l 1oE

li,tlrfrfrula zo rlrt. x 75 Ntl. ( I x 3

fi.t uu', o.B - r.z rl&, nrxiruu-rnfrrqc
.;Z

r;1.rqi1fl 1nord0N1'lti{dco1qftiR1 [el $o
o v .' . c J . -r'r;1m,Iif, l &sa r aoq qcr|1'lt410d'luru]l1ln

,do6
fl1fl I tfi1sqrll NutnlBBtl c{q1lw0g1{

fu fiqrdo{firmrNdsornriouq#unoi{ 1o0ri
6ttl dichrofBt€ cleaning aolution U1l'l

|' ao u t
rz - 24 i11rN ltn1n1{fflBtllthsthcufixo

ftl1u [Rrldl ethyl alcohol sox dh
r imrlntft fi 

T urlunrnCd r os'l#rrdrlirlT lf;rd
finrufiouriu tqsirmttitlu 3r lvsoi rnu

.)olt
24 rt11x{ Rlirmgultnulnlnu&rrgl:rrr*t
ron rfufidoan drl#rsillfictnunt$i'tu

U4
ethyl alcohol ltflx I itnfllltl{ n1l&flco1fl

01q[i'l dichroEte
. ! i e.-"

solution Onnfi{fiU{n]n
da

r Rnffi1ulunlR t l.lgl
4dod(

I su ftl5itfi1f, | MrifnB'lu

I c1s r fisff n1ruf, tftH{uhnii4'ttlrliom'0

rfiuril fuqcdo{qf,nrrflnru f,'oorr+hfirqu

ilt. [Ru n1ddfrlo{t'hN m{qlnuf iglou

drnd r {u.'tilotnrRlqntrriT'rtiurltriT
ri'rdrqu rfia "pnrched out" 16 rllar:'td

nrr*ioudrs rin{mnqedr'tfirmdrdur
( shrink) td rrntsnrfiomour{r firn'rn6

r fiutiuruunru r 6ou udrdrini'nNqerir'liiffo
c a"o u -."rrluflull{u'lff
4. n1rhrfi

t' ' 
d d!

n1it0rFfl1u'lr4t! uH Uf,r|llxufl t tlHlttlg

wright's stain $io lrright-Giensa' s
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"i e .i-
stain t'i I lhlfifq00u't|l 5t t fM Rontanor^r-

sk]- dyes g'ill1snDi.Fnu anionic {ye
e]osin tlnr catioiic methylene blue
n1t r s#s$fi qudot rsr€ur1fir#r.|&&1elg1u

rundfinlssi'Iqfiolriourhrrlr# r iu r 6arriu
6.t

r*l !B'i buft'er n Ql1Nf,1elF1Hiun1igolt

liu toulnu

5. ltf ltno{mtuu
66

tl$ltl'l { ll0 \t n1l uU[ UnIUO tlB,l l$Otfl06
.d( ,".tit,.."!,

111 q1nfl t NUtuul {Ur{Rl|fifl0lldolrnluu rlfio

ll ofl1{n1iulBg 3 ltuffD n1f lmm .l
I

ra,t
r80ff tlg{91nloylit6lx1 1611||) [nctrdtn{n1t

ar6autflfllnunalur{utn1 rl.ltsllmlfEntrl lrln
r finnrdfirfi{ uncd.r r innrrilnrrf,urli.lfiaria
o V <.o " 

I
r n0et1 l lrofluonnlH

b. tn fl$|| tflltu6 x I {nl ff}fin,I
nlrdr.xruniiruolinrfinsmr ie,tr$

. " J ..,, d dlcialq r nctulq{1u fl{Iqu ao'i fnu{n{.lu
n1luu[gnluctlo.l lrnlflOffl1 lo$n

-;E a "d -"ti.l, ffI lufluumun{tt{llnodou
a 6 nr A ";{1 .lgn1luu[gniuni0i 

I llot RI]n21x itltmo e;E " d ,xqcfilngltiu o8't'tuofl {sqE6n,{rn11 luln
. I c. r ; ."!0u lflc r$um1 f,']ff||u0{{1ufl9tt tB{5tnc

iomux'iniEdN6.ll

U'l'l tlljlt11,l ll8sffflUnUefllgt{lth1 O'tltj

fi s{fl 1,i n1 iuue1tml,lu1.)

lt
rffr1,i n3ttutrlxIu1u11{

irstirr q nr rriugnunun6lsiiuiln'r

llFltl1.i U O't n1 5 Uull{ nO I ilr16l|1Oi g 1 U?l

"lin flOUiJiJil 3 lOUq! t RBnh6?l1.lUB'ln11UU
ic

c1nfl1ilin'iflBiiJR1Ufl t 1lH5 ft1,ltji t'itrl l,,l,O

6,',l m1$itDrru uone.lflcsm{Nt6 ;ql1N5tlron0u IBE I fiUo.]1rf,1€fllfl0{ {1U}IOU

rotir.fintouotiriu rcaiffrrl{lotoufi riu
d s - ,r d ,.i - o r
d{droerp'innrirr$I.i frfrr"r,fr arni.r.runr:riu

.Gg
lgnutlnflB't I itct Roe?11l e15qtfll11f,l{519

nrriaoaotudngru, datolriorfion ril
.cd 6 o oa- "io ori ;

fiqeltunfllfli}lounq n{ RnuoEfi}ln nmu'} m

, ,r' - cio
fl1ll11fluon10 .lutl0entnnltuultuniuoflo{

rNat 806tr1'tc1u
dit

{i . 3 f11tnE I Ogfltftlolnlu .l' 14u

ill.l1gi1 fl{n'l1unt t 0gtrt0tmu.ltlfl1fllmun
..t

i|iflfln{ r c I R0a011$flcfn1{s3 t 0uc60uaou
(u

'luo1uo1'ti r su iluufllno.ti{nnoo{ . }1161111
!{

Utl6lBU6!'1 ,0 ') 6l nn60'l
-( 6. (e e6.4 flfrXqflrffidu t r,to n5.|d1ffil.t odr|1nflfla .lrnTl utunitnD0{ l{nl Roqi'l.l

o{ u littrlia[R I 01.tq.tfl 1ntn 1a11t|f, E010
,f '. , u 9 ! -rl1U0t'lUFnlt{r4 t O5UNSIiON fi1im nl5'li.t1

I ta
10sm0q r lR1 $R80'llo5xcf,ouri.l I Ruf,ou I tlr.t

ifi i, l1lrRJ it'lR,i,t&fl I 0.16inn1ii
. '< ., C

'lun15! [uni ouo.t I n| flflou1luu
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(o e d a
1e'tiu'itRufin1nilltl18 lCt(lx 1150 4Ox n

ItRl[eASEnUqU0'l tl6nuOg tlRc ttORs l{0'l ll{ltt$l
it

n15 BURiJ I U0{ tnq'ifl9tll, fi't'ttll o{B ,I

6'llirne r 6uni0un0l'tiln1rilArft 1u r ifi 1e
4 6 - - !sdtunliiiuttunluotjS{ [l|al R00 11 1agliu'l

to u u e rda
lnuf,nln{lg'ltl 4Ox n'l I ullllll|l€n1fft e11ll

I rt r.l
d1U1tU tt8rNtjl8fiUn'lio4lln nflllnln?lqij u

.<
Iunduolo{ I tnln8o{,f ioonlqfl1gmn{ uultl

, aziv o i
o{nn1x ttfflunif4nffo{n1ifrl1URE I oHCOU.l

6a
l {tJ ollNrounonoil t Nn I BB9t11 [nelNo

r, - rlo v
r Roo[ft{ln{ D?r1{ no'{ 'lin1nilflB1g 100x
- ga

lil0 oil imersion lens ltt1I| !{mi6
O'lHn1R.rrU1H 4U( qc l1'lfin06n ln0BS{ lil

.t r,
t 14N1E 116l fitJ{ t tn{tdl n1io€n1'1') l lt.ltlll

tltu.tin1n'iflu1il lclox nlnliiJijBgndttotl8{

I Nnl R00t1'l6n1U
>l 4d7, n1l'lnrnfl n'llo'lltllfil{tallr|itnm

!fft s od
n15 0l Ullli 1,0 tl0il t lio t n0otto'l tl'l lilStl

3g '. ('i .
not[Rei{orinouu ca$N r nflfll n0 t ullil'lstg'lir

cc
iunliDT uithl'tflD'i I NOt RBotlff.i5tr t Hl|o|rnu

,, "-: d " u "n."nuo'rrjllranll t{10Hunolln',l$1nt{ iwo
-t

louietrirrir urffi ofi uru nmr:rFrunr rrirm
ri1lJffrf,ln1t qsfl1 'tlnorilqcSrrifirin
r fioouc{Frxuoriutil dmrrriuuuniinilo,l t fio

" 
,9 a 4

t RooUl'l'lO I nfltflun1lo1ulth1{ ll0,l lNo
tl

I RDqllo{ llo{ u
o 6.r <

7 ,t trlHe nllnnfltlx I rnl ff)fllnt
fr116itldC1{ ( hypochromia ) n'l1un6fli0lalt-
?i{RnlflBn1'ntrlq1i quf,{ I ns10c1nu5 t 1tu

toljtl0'i t ttRR d'lO66tllmjullO.l IIQUR{ n11Ufl n
aul

16U'1fi I ihUUt llulto nunliooflto.l tll0llftD6
t, o[o{ nodtuul lllnnnInuilnu n1561fi In ml0't

.- E
hypochromia PO{ u

.la6l
1+ hypoch-rooia : tli0tl30{ llntn0allail

2+

CP ot' Blood lbr

nadnsn{lij 1.lu 4 ufl{n1i6tr{tr1 iJno
.td

hypochrornia :. tltlouU0\i t NOI Roollff.!

ffi nmt ruol l vfl { uBil n1r 60fi mili-rra

hypochrodia : 
'|i8tfiD{ 

lNSlnBOun,i

no6{Ron'ilrj 3 .tu 4 ?lo{n116tofla1Nuno
Ad

hypochroria : 1t10U t ln t noo[o{ 6'lFlft
;.

Ron{&1flqu l nrr{u{ rduul\t'l 11uflfloofi

otirt'ir leptocyte
o1ml trn}ls&1m1ultl r llo r floorrq.i noffi

a! 3 a
q1.r01N l nflrnifl811 11 I rJllool1fl1iltoufli,

,d
I lt'i'lono{ | Not noa[n{ 6lull6lnl field
(popJ-ation) [drtrb{rurn 6rolr. tu
3+ hypochronia in ilO}i poprlation of

.t. a
red cell I uuou

?. z *trntorrrli'xrsr rirqrfrnnrsr
t c ,' <

I No I Ronllo{ Uno&lt}11.| tllg biconcave [O
c c ol ,

$1n t No I ROoIO{lllutl.lliOUnO l ifln11 poi-
kilocyte dila[n spherocyte, schis-

tocyLes, ovalocytes' elliptocyLest
target cells' tear drop cells,
acanthocyLes ' sickle cells' stofi|a-

tocybes, echi.noc''tes ltRU burr cel-Is

Rlftxxqi{u poikilocybes $1nn11 5% lloi
at

populatlon toill&nln0o$fr{'l}ll1u{1u
ilunu I 0UtlU0{ tlnnu IUOSo{ poikilocvbe
9."" J ,r,.,
uulllldlioftn E J0'l porulation tlofllll
ioan'ir 50x to.l poprration f,'t#mn

rfigt[o'irfi poikirocyLe fi x rm#u

rnfl{Uo{n'l111u,l1u poikocyLosis

r$Nu

l+ poikilocyLosj.s : ll poikilocyte
z-ti cel-ts/oi I field

Z+ poikllocytosis : ll poikilocyte

?-10 cells/oil field
3+ poiki-tocyLosis : poikiloc]'te
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11-20 celLs/oil field
4+ poikilocytosis : N poikilocf'te

&1nn'i1 21 ceus/oil fie-td
at?.3 nult[B{Ilnlff}flt3Mlo

tRDOtto{ n6N u1outrrJ1{I 7,2 1tlR50U
a d ;.

I $lO I ROellA.l llUU'lOfiOiJnOt 5Un'i1 aniso-
i ea

c''tosis d{O1q I il$lUu1odlfi0J,fl'}1 nO (na-

crccrLes ) ilu1o r flnn'i1ilnA ( mlcrocr-te )

n1i51ri{'rulfid{ r noa r fia r fioauq{ ui/1nilnAd

Utnai#rfiurfiuudn
tnfnl?l0'in'ri51U{'1U anisocytosis

a. &
rlo'{u

1+ anisocytosis : il t NO I flDnllC.l lu'lglllo
ilnfi : 4-8 cells/oiI fietct

c4
2+ anisocytosls t l.l t iJO I floollo{lu'lol}lo

flfi = 9-14 cells,/oil field
64

3+ anisoc]"Losis i t]t O I n0oloilltu'tollo
lJlifl : l5-?5 cells/oil field

Z+ anisoc''Cos i s : i{ t NOI Rotllltl{ Ul.l19$to

ltloN,lnn11 25 cel1s/oil- fi.eld
.io.tuin{$0'iu0u6yr1i }1fi1 1tn?l1n'lluu

1d
I tlol ROeltO{FnU I Q10{ electronic count
01ct1u't1u*]1r|fl ntnot0,t u10 I l|o I R00l{q9

n'luo'ltjtiusnilo't red c;11 irdices fiio

lfean coprscu-Lar vol-r.une (lfV)
fi1nft11qmjn11t nacr-ocytos i s 60

NU5lnarO0{ Dacrocytes rnnn'i1 50X !O{
d d vd o

t llo r R06r1lo{ .t t}$tto 5luns loflfftun15
.i -r' a ci- ,E51U-t1u I r{O.1 l1LrN U'1or41}i4AUn11rlne

o.{tJ

112-720 fL

4+ na,crocytosis : i1u,t1|JtfiO l|gv
1nn'i1 1zr fr

. o,i I 'rlunifir4oS?qHll 1{0r R0o[ff{ [uo poly-
chronasi"a llto polychrolrratophi I I ic
red cell *trfiLriu naerocyLes Inlfi
nacrlocyles 2()x tlo.l population dnU

ntlu{1u?t. 41 po-iJchroNnasia srd ?0?i

nracrocytes

$1nffi1qmJtn1c microcybosis 60

fiuir.ng ocrocytes 1nn'i1 50t; uo{ rim
q -v t o .i -r.

I n00[0t{ .tfi 
I t4 I n8lnlttl {'lu t}n.tnr51

a d e , t- E
n.i uu10t{ | Bnnllunoo'i u

l+ nfcrocyiosj.s : l4(i{r' ?5-83 fl
2+ nli.crocytosis : lfw 70-74 fI
3+ microcytosis : llCV 64-ttg fI
4+ ricrocytosis : l,tCV riO8n.ir 6+ ff

5t nlf||tlfllnl rnicroctrLe f,.lu.lfial,l tJu

nicrospherocyle .tfir1U{ru{i'luru r$ t0'r
tta

rdcro€ptrerpcyLe t1mllo I R flIt! IdU

nicrospheroc*e 6clfr

i .4 ned cell ircIusion tl1'lr
n ^.,,, I o
mfn U'ltJ li-roln1flrlllO { I sAl R0o$a{$l1n[d'l

besophilic
body ftil

1+

2+

nacrocytosi s

98-105 f1
na,crocJrtosis

lott-11i fr
oacrocYtosi 3

;: t1u{1ui||0 I'tcv

: 118{1U$lO }rCV

: i1u{1u I 0 tc\r'

moderate

/oiL
mny

field
- oci
lunifil'l!{U malarial pi8Frents

: lllfiod t AnU 5 celLs/oil

1'4 g t,llunnuflo ( irrclusion ) 6lH t 14u I Uin0u01q
o c c, riqt8u I BSOfi1oI Utlll0u') t{611{11fll.lB,l Ifiulq

au d ! !,rNouo{trtuflll 0u10[n

stipplinE, Hc'"re1-t-JoLlyt -E
I nmfllSlltl{1lio.lU
Occagiorral : t{ulo0 l afltl .l cell/oil

field l{t8 0Un'11

: mnOU I qnd ia-4 cells
field

3+

-60-

t{i0



cebot's ring llilqsn.lrtrnri4oriourf,gl

11 1I111U{1UX1 !0al.arial plgfnent ii10

tu uaool s rtnS []tNU

8. U flfi1g
fl'liH1 rnternal qualitv control

!o - ' i
0'in15$n1q blood smear ilql lUuotll.lU$

riv.E
flq300'i?rlnlt rn rsDn n111flfllflui n15

u0{61 n150fln al i1{ n'r1 lR1u'lu 9nT
c, o'u a "I tjuoudtunf)firD't I uunlftjo{ nulttdtu t noGnltl

o rd <floliff'lo tir I ilun15nu110n1'l[n n1t?'l'l

internal QC lotl preventive progran
& , 6 td o .:
i.l qB!'lu{1un1lfri'lqfl | uiln8a etxnlHll{t
li d-
U rit0lntr1aarnl|$fluFr0un{llj u0nq'lnuu

(F of Bkiod tuar

t ilOllqa 19&n15Af iqRlR&tl0ulifl{ou'l'ltl'ili
. .;

uno[ns atno 11ir r T'l i Frtl51U.{ lulijrtfl'in1
," 3 d

mo6lfi Bnft5.iltu{ qB I u&Du I otjitxo'ltl t11fl 161.:*., n
tl{lu6fr1tjo11$1u AM{ (tRsrn9dlun l 1fl.{

F[Un']]t[ fl 1 Ftff] 1 { 1 Ufl$t16[rfl 1tf tUvtl i iRrio
; . S v* , r

'lflu1 qu mJ1flu19 [ 1Ju0u1{iJ1n

rtrtrrlmr0r
1, Lewis SM, Coster JF. In

"Qualj.ty Control in llaenatolo-
gy". Acadenic Press ' 1975,

2, Cavil I. In "l,lethod in Henato-

logy". qrallty Controll
Churchili Livingls tone ' 198i.

.{ ir
rhrff|o i Erru, 'ln.r. (rlfl6'lr|lr|mun i

a a L6
tnfnil qRuSiflusl'If, 6t1e8un

.;t
o|)e rIouonll[ g

l$i11?l81BH I iU'{.ltiN
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hcit (futcte n8. Ocatritlr-
&tio)
th :-. n1ll|1ft1 tratocrit {IIet)
rasif;nrtrh n'uiEqfl reior mrriril#rufiu
[n8't[n{l181nfh uct fiu 

"ea 
cornt 1n

goanno{n

mu : - nrrmcr rct clnnlrriud'lu
d Jlloloil [Rcnltuumg nicroheftatocrit

I ',i' u
centrit'we uu e'ulmcl|l I fl1nu ltfi1u.;
NfiRnmr'lafrl{flrl rmm auemte ldudn

fl1lms'lflq1ndtl IIct - RtsC x l0v 140

qffi red cowrt [nE ]fv clnm tcfiBl8{

fl'lllldil?o{ rirlse (pulse height) 'lu5c
tl1'l{?lfi1n1iuu r.ed. count

'dcentrit'ure qcq$tr1f,{n11n{ lfi I tfllcl|
laldr|llltfrn0ri ( trappea pfagn) turln
lnDnu6l { r€d cell colum )

d e d.t
lf,uollucll .lu$0{l-outrl1l lamnuxll

oc
n1rn1wflD{16 fnSqEiEulr.|.ltnlu{1ullR'ltt

r'arcu'irfir*rgi8m riu
H@tocrit (Autcf,|Bte ) = .,........x

{ Centrit'ugation ) -..........S,!,tnl 1ft1 tlct UU m$Utrllt{ r€Dro--

drribility lc +2r nlltftcmfn1 b€'m-

srobi.n (Hb) riu rct drmrn*rmflldc1n
dBi Hbx3 =I{ct1?X

lusl$finurn{l1lt &e'l gb fl.| [etrl
lr,rht *r uhoce{ordurd rriu 'tuithu

hemlybic alr€mia ll intravascular
h€mlyais qct|u fib 'lumldfnln

l$n1tI1 corylete blood cowrt
i l r,. ria(cBc) I mlfilemnn Unlqu lu$n1iu1fr18

EIll (biad l,bi tltg l99l; Zl: 6S5

n.rlt - aDtt

i o e D c .c A . r , .i a
I ffi 0{filon15nnog$)nc f, itfi1trlDs1it$uqn

mnltxdx I Rocqu I t1nunnonnoun1lll1 it1fl
oa!.xSlxtn0ilrmm olqqcm.lnnfl{$nc

..t - .iA d.|a1ffle RntnBao{Invlflo}n1o rtJti[rru

lqtncSlg ( Irdividual emor )

'tm15rhi t fra l fionufr{ [Ru Hct riu R1

l1lnc61q*tulnfl1n q1nfftn Hct + ti + 3t-

= t nifl0{tr1llni0{fl11uutl|a] RBn[O.l ltU
Ibt - 3(}fr Ut4lltrlln 30 + 6 + 3 =

33-39 q.{$r Hct 30X = 3.3 x lO. lL
- 3.9 x lQrlIJ n0{ RBC

!A
*5,$tu,l

Hlnldfi$f,ooedo{riu nrtfirirltalfin

nldilqilrlrfiwhneidfinJr
flE I $eufrnl[?lhu

mningrdsrfll|{qfid
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