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hrtl 6iq thi aa l9g); 23: l2l-llo
hvitcd lrticle
APPLTCAFIOT\I OF OO3{PIjEDIEII\II CIq
EiroEa sq.lrrlAlr$rcEllE IN C|ITINIG|AL
lrrGlcrNSIoLoer
Ib. ltri*i naadi.

Clinical dia4rlo8tic t€chnology
developed in the tJreory ard tecfi-
niques frm teats for the diagnoeis
of bact€rial infectim ard eventu-
aIIy developed into a science
alnost e)clusively drring Ure rrct
20 to 30 years. the first nierobi-
oloSical diarho8tic laboratory
becane jugt a part of central
diadrpatic test facilities, while
clinical chenistry laboratory wtrich

developed later ia equiped with
fully aubmted inetnnents ard
recumently occupied the core of
centrBl laboratory facilitie8.

EVen in tests for infectious
diaorderB, there have been ecrDe

i.nprovmrts ard discoveries of nelrt

techrdqLFs. Iicrrever, with the
errception of rccerrtly developed nerr

[ethods alrctr as gtrE 'rE i nl'|o,.crAy,
radioi-mr.moassay or in gitu hybri-
dization t€chnique, a}noet no puro-

ttr€sa has been mdc in the general
pninciples of ;er.odia3noaie of
infectiow diaea€es.

f am crrlently in the develop.
oerrt of n€sr anti3en ad antibody
detection syBtet! usind a }abelled
corylmrt ccnponent Clq. Fortts|a-
tely' j.t has boccae poaaible to
prodrce peroxidase labelled Clq of
eufficientLy good $ality for rise

in resealch ard clinical laborato-
ries. UeinE thi3 cdlplffint, it is
poeaible to msure cc4lenent
fixi-ng antibo(v or vin:g neutrali-
zirA antibo{y rapidly'precisely and

qusntitativ€ly. F\rllv - autsatcd
focedur€s for the dia$psis of
viral infections becoe alao poaei-
ble in neer future. Before going

into tie rFin tErt of the lodqyte
preaentatidr, f would like to talk
a little bit of the brief olltline
of the hietory of semlo{y.

lhofesgor aDd Chainrn, Depertrent
of Microbiology' School of gy8ienic

Sciencesr Kitasato (hi\rersity,
Sagatoilnra, fanatFgra' Japan.

-tzt-
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lbe ri-ni histotr? of seroloet
Ae yq.t lray lmcrwr t.|e forder of

Kit€,sato Inatitute ard our Kita€ato

lJtiiversity is L,at€ Dr. Shibeset ro
Nit ,aato. He alFeeded in the P:re
cuttrre of Clostridiu tetani tuder

the anerobic cordition in 1889r ard

in t}le next year of 1890r he

diecovered tlrat Cloatridim tetani
prodrrced lettBl exotoxlnr ard the

antitoxin was present in the aenr|

frcrtr the ani.Pls t{tdch l€Be

a.rtti aiatnBted with ttte steprdsely

increased arlorf|tB of the toxin ' ard

firallyr that rften aen-n cqttaining
the a,ntito:<ic antibo{Y ard the

toxin are mixed toletler in vitro r

the toxic activity of the e:<otoxin

rgas neutralized with itE im.D€
eenn. Theee gFeat ffudin88 reguLts

i,n the establisbcnt of tJte aerr.!

tlrerapy. In 1891' El"il von BehrfuA

successfully tr€ated diphtieriat
patients with i"mwre gerr.m after
the Kitrsato's adviee r ard tben

Behrir8 received the firet Nobel'

prize for his Lerk in 8€n!
therapyr ard i-rnure eenn Haa

recoifriz€d as the first allent or

medicine to be able to cure

intractable diseaaee.

In 189?' Widal rePorted the

serrrn of typhus pdtients 'dglutina-
ted typhr.rs bacteria. In 1901'Bordet

ard Gengou develoPed c@Plenent

fi)(atidt t€st u8irul fresh Buinse

pful aenn as cc|ryl@rt ' In 1906r

waasermnn afplied the CF tet for
ttre diagrosis of gyphilia, lbege

steps led to the eat blidrrent of
serodiadtraie for inf€ctioua dia-

easea caue€d b'y bact€rial ard

\rin:sea. llrerefore r aerolody

start€d with lAe dipvery of tbe

neutralizatiqr of bacterial oco-

to(in with its antibodY bY Dr. S.

tritasato in 1889, ard aerologr is a

lsl8 stadfua rrith a hietorY of one

century a|mg
aci€ica.

the bioloaical

I-El|ilt pdlc fc golCicat
reaoti@

l{odern sci€rw have develoPed

reoarkably in the last 30 Years.

Altho{th eerolody has a historY of
100 yearg ' drrirul tlre last 30

yeara, ho,cver ' the pnirciples con-

cerning the msurenent of antibo4v

titer€ by tlre serological tests

have reroined ahet wrchanged.

Insoluble probt@ reoin in ttrie

field.
For the qrrnti tativa arnlYgis

of arrtibody present in patientt a

ae!'tr! or inntr|e serrlrr the generel

prirciple of t,trc aerological reac-

ticr ie based qt a continrioua u{o-

fold etep{ise dilution of tlrc

saqle. Wbat is the reasdr for or
prrpose of this cqrtinr.pus tno-fold

-lzz-



ateperise dilutiqr of genrn ? Is it
really poeeible to Ea3ure the
anounta of antibodies by neang of
dilution ? Is the tno-fold increage
of antibo{y tit€r frm 16 to 32-
fold really equivalent to the two-
fold irrcrease fror 128 to 256-fo1d?

the probleo involved in dilu_
tion can be explained rDre concre-
tely using the assay of virus
neutralizing antibo{v in the aen r
from two petienta #l arrl #2, as ah
exanple. We ean aasrrr€ that ure
aerrm sarq)lee ar€ identically
diluted to 3z-fold, one rmit voh.ue
of ttre diluted sen_m sanplee is
rnixed with an equal volrrne of a
vrru.s su.apeneion, for eJor4rle IXSV

as a nodel, ard allorr tp neutralize
virtrs. 90ff of the virus is neutra_
fized (10i of the virus Denein
Lnneutralized) with the Bentrl #l at
the dilution of 3?-fold, ard lOt of
the vir s i-s neutralized (90fr is
LDneutralized) with tJre senm fronr
the patient #2 at tJre gane dilution
of L:32. In these two caaeg, the
artolnt of virus r@ining wrneutra-
Iized ie abeolutely different, i.e,
10X ard 90f. Iturrever, when ttre
reFainind vinrs ig alloned to r€-
plicate in cultured cells, the
infected celle with the infecting
virua Fhich has activety repli-
cated, arul than irdrrce the cyto-

tplicatto of glq

pthic effect (ceu deg€neration).
Ar a result, the rrcutralizil3
antibo& tite! in both scra ie
evaluated aa presrDble I : 16 sirDe
neutralizing antibodiee in both
sera could not neutr:elized tie
virug at t,Le dilution of I : 32.

Therefore I in the ca^se of ure
anowrte of neutrelized vinrs ig
0.1X or 99.9*, the aane cqrclusion
r*ould be obtained just like an
er<aryJ.e of l00i of the virug. Ttre

reaaon of thie is that this
corwentiqgl netlrod only evaluates
nhether or $ot unneutralized virue
ia pr^esent qualitatively srd does
not qualitate the anomt of anti-
bo{y. In apite of ttris defect,
every textbook incfuifurs the t€rt-
booke ueing in CtrianC Mai thriver-
sity ard aleo in ny class tlnt
antibo{y titer can be deternined by
using tr€-fold steFffiae dilutions
of aenm eanples.

bidcratio of otit@ assay
EtH

I an fully arare of Ute
inportanoe of qrnntitative determi-
rbtion of antibo{v tit€ra, hrt f
h.ave Etrorul doubt about tlre
prirrciple of antibody tit!,.atidr by
neans of serr,lt dilution. Ig it
inposeible to asaay t,Le p!:€cis€
anount of antibody directly,
cdltinuoualy, ard id6u.y ag tjre

-t23-
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nder of antibodY mleculeg

without diluLion of the aaqles ?

Ihere ane tmrrY gubstances r{hich

bird to IgG or Idl im.noSlob ine

srrch aar for exarqrle, corcanavalin

A of l€ctina ' Potein A of etaphyl-

ococcus, rhettrBtoid factore r dlti-
bodiea to ICg or ISt ard ec4le-
nent. Mng theg8 r onIY corryl*nt
bfuds to antibody im.upetlob'rlins

nhich have gpecificallv reacted

with its antiSen ard cmPl*nt
does not birxt to int€ct antibodY

im.e|e globiling. ltrig irdicates
tlnt cwlmrt can bild onlY to

antigen-antibody corylo<.

Ihen' I firstlY cmgider the

possibility of the uge of an

enzyre-Iabe l led couplenent for ttris

IrrrpoEe nqre tlran 10 Yedrt ago.

Oryfat d cqrlct fistice
AB Blr€ady You lsro ' coPlcnt

ie the corylex aen'm Prrotein rith
20 differe.nt tYPea of cdPonents

fro Cl to C9. theee 20 Proteins

each react in the corr€ct fastridl '
tJhen Cl conponent fir8t birda to
antibody noleculee fixed on ite
antigens ' a ctrain reaction ag far
aF C9 oocure cr fJre im,rre coPlex'

Ttrerefore r if btudinS of the Cl

coponent can be proven' ccq)l€tEnt

firGtion can be relnesented b,y the

Cl birdinS reaction alone.

!{eam'rhilcr the crylmtt cor

ponent Cl conBists of thr€e

subcdrponents of Clqr C1r ard Cls.

the Clq cdponent of cryIcnt
cdeslent Cl first birds to tb€

im.src corrylex. lberefore' I
congidered firet labelled of the

clq with biological active sub-

st:rce such as Peroxidaae.
the Clq prot€in ia a lEcrmle-

cule with a rcIecular rei8ht of
about 400,000.lthic}r conaiste of e

head porticr in tlre ehaPe of a

Elove Fith six fingerB 8lri a lortg

tiarxtle shap€d of a tail Portion'
Tl|o of t,he six fingers of one

rrcleoule of Clq bird' with t''p
rcleculee of IgG at ttrc site of Fc

portiqt in tlre Ctr dmin.
Ttre tail Porbicn of Clq ie a

very apecial collaSen like proteil
irr Hhich three different PePtide

chai-ns ar€ united by g€veral S-S

bonds. ltreee s-S bdds arle Pr€-

eented onlY in the erd of the tail
portiqr. The€e S-S bords of Clq are

rcdrced b'y the tr€atrnt rdtlr nild
redrEiru| readent ard certain enzyre

is inaerbed in t-Le oPen bond'

Herpe, it becrcs Possible to Pre-

ferential label onIY tlre erd

portion of Clq mlecule witb the

enz:m. Ag a resul't ' Peroxidase

labelled clq (deEiglated as to

Pr-Clq) rns eynth€aized bry birdiru|

oire tDolecule of pero<idase to one

-t24-



nolecule of Clq prot€in.
the uae of ttria active tyTe of

Pr-Clq as a bioloAical s€rr8or for
the detection of iumzre ccnplex nras

inveatigatf,d. I will ahor you the
ercaryles of eplication of Pr-Qtq

in the nessr.[:eoent of CF antibody
ard virus ne,utraliuirg antibo{v,
ard also identification and typing
of herpes eimpler< virus.
A. E.rR4FfS

Gjetiw
Sirrce the introdrction of CF

teat in l90l by Bordet ard Cengor.r,

the det€miration of CF antibody
titers has b6en bas€d conv€ntion-
aIIy upon the ird.irect prirrciple
that coropleoent ig coneloed.by ita
birding to antiS€n-antibody cmplex

fnifiqtio otr Clq

ard becmg thereeftcr unanailable
for the holysis of sh6ep crT-
throcytes bv h€rFlysin. DwBloY-nt
of d diract, sin3le-st€gE CI'test
aoceptable to aU investigatora haa

be€ln an ideal yet to b achi€ved.

In vie of tbe frct of se<pantial
birdiru| of cqlerent ccqon€nts,
r,re prelnr€d active €nzJDe-Iabelled
Clqr nhich ie tb€ first cqle-
nent copoirent birdfu|. to ilntfic
oooplex, ard tlrerebv have developed

a ne', CT' teat sy!te[, tenta-
tively desiEFEtd as 8I,I8A{F1
for the repid ard qldrtitative
detel fu|atidr of CF antibodies to
vinBea.
lbtcriala d l3tldr
r. Clq (Figure 1)

p.rdrd.rc-tab.hd clq
(P-clq)

ffi_#
c|q

ffi* 'lli-fl'j* ffi"--* fi t##N
_ _,/,CF.nUb.xth.-.--_--+EUSA-CF

.vtrtons __----e_Tg-ajsl

Fi|$.E€ I Sclranatic representstidl of tErsoxi.daae-Irbell€d Clq ard its
aplication to diaahogis of viral infectiong.

-t25-
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Cfq subcqorrnt of oryonent
rus isolated fro Soet senD ard

prified hv cation excha8e chrtou-

tosraFhy' ard then b'y 8el filtra-
tidr. lhe fractions contsinirut Clq

p'rotcin nere r€duced with dithio-
threitol ard slls{€d to resct witlt
horeeradish peroxidase !{bich had

be€n nodif i€d wittr mlei-nide r a

cro6s-linkir8 r€ag€nt.
Biolo6ical ectivities of Pero-

xidas€--labelt€d Clq' desigiat€d aa

Pr4lq, $ere cdfirned ty deoss-
tratir{t its ftlntions as follo,n :

1) holytic activitY aB a
nixtr.ae of Pt-Clq and Clqdepleted
glldnea p.rtt aeran to stleeP

erythrocybee r

2) birdira affinity for BSA

and anti-BSA cople:<'
3) enaylatical ly as pero:cidase.

2. hcpratio of mti{aocted
Plrt€s fd: E'rsA-{.!It

I{ells of 96-r*ll nicrotitrr
plate nere coated ritJt llStrl CF

antirten or cell control antigen.

lbe pl-ates r.fere tien r.rash€d thre6

tires with Pffl containitg 0.06f
tie€n-zo. llren r.nreactrd prvt€in
birdinS aiteg r€r€ block€d with 5f
Ekin dlk for I hour at lroom

t€[perature. ltre pletes r€re ctor€d

at -\A'C rntil r.reed.

3. PtGllte of E.IFII-(]

Fifty nicroliters of heat-

inactivated rerrn ganplee ard an

equal volrre of Pr-Clq were diluted
with O\ts ard then added ei"ur"lta-

neor.ely to each well. Foaitive or
nelbtive cdrtfol aera 9ler€ aIxBYa

Uphd€d qr all plates. ltr Plates
r^rere then inq$ated for 90 ninutes

at roqr tdpersture. Aft€r washing

all the relle 3 tiEs with T!,E€n-

PBS. 10O nicrolit€rs of a sub€trate

solution (0.041 ABIi| cdltaintu|{
0.1751 HrOz in citrat€d br,rffer at

dt 4.0) wer€ d€livor€d to each well r

foltor,rcd hry ircubatiqr for 30 nirur-

t€B at roo t€ryerature in the dart.
The enzyre reactisr ms etoped bY

additiqr of 0.011 sodirn azide. The

color developcd xaa masured $nto-
retrically at a 'll4 rn.

Ihe E ISA-CT value for specific
reactian nas obtained br subtrac-

tinc tjre 0D readfua rith tbe cell
ccntrol antiaen fro OD r€ading

of tlle vinls CF antiten.
hrlto
l. Ibtsri.Etid| of mrting dilu-

tian of P.{lq (Fif 2)

In order to deternine tlre

optinl diluticn of tlre Pt-clq

IreF,ration' variqrg dilution of
Pt-Clq witlt GvB r{€Fe incubted Hith

CF po8itive senD in nells etith

tfv. nre reaults are sho|m in
Figure 2 ard indicat€ tlat a linear
relatiqrship betfle€n CF tit€rs bY
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Amfiotio otr Cfq

a |5 32 64 PB

e -ti*."l"ilil.I"a
fiOne 2 Deteniratifi of worling dilutiqr of peroxidase-labelled

Clq (Pr-Clq)

o
E!5

conventicnal CT'test atd OD readir|8
by EIJSA-CF test Has obeen/cd
prinarily at a dilution of l:200 of
tlte Pl-Clq eolution. Ttrus a working
diLutiqr of I:200 wa,e choeen for
Pr-Clq in aubeequent experienta,

With constamt concentrat ion of
Pr-Clq ard IFV antigen, the enzyne
activity of pt-{lq bowd rdaa

deperdent r.ryon the dilution factors
of anti-fflV itnf,.ne senrl. fhie
confirned the suitabili.ty of the
Pr-Clq for the deteroirntion of CF

titera of antibodies.
2, Deterrirntidr of r$'rtfuig dihF

tio of IIIV aatirFa (tr'igure 3)
fn order to deterdne the

rorkirul dilution of t[lV antig€n
prepared, IIw CF antigsr at CF

ti.ter of 1:40 rras serially diluted

frm l:5 to l:40. Bloff titration
analyais of IllV antigen aaainst CT'

antibo(y poaitive hr.un e€rr! r€€
perfomed.

I{LEn Eenn with a FV CT' titer
of l:32 was diLubed eerially frm
l:5O to 1:3200 for each dilution of
the antigen. Ag geen in Fifnrre 3,
as the lmxi.an.n :lope of linear
r€Sreaaion beb€€n 0D r€ading and

a€nu dilutidl na,e obeerv€d at a
dilution of l:10. of the tffv
antig€nr for further ercperfuHrtg

the dilutiqr of thc IIIV antig€n r.rBa

fi:<ed at l:10 for ooatirua platea.
3. Qtiu dilutian of een.r alr-

pf€8 ( Figure 4l
Aa shqrn in Figure 3, m8t

linear color devetopent waa

obt^airrcd ntren tlre platce bad been

o
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coated with 4 CF lnlits of the IISV

ar&igen and reacted with the pr-Clq
at 200-fo1d dilution.

!?ren, the optinua dilution of
aerun sanples xas determined by
campa.riaon of titration curves of
hunan aera with various CF titerg
to IXSV, As ehot.'rr in Figure 4,
virtu&Ily linear FeCresaion rela-
tionship Here obaerved in the ca^se

of antibody poeitive aera from 1:B
to 1:128. On the other hand, no
specific reaction was obaerved rrith
antibody negative aenm thrpuih the
serrn dilutions frm l:25 to l:800
and the color developlent ca€e at
hiSher sen-m concentration,

thue, a dilution factor of l:bO
wa^s conaideFed to be noBt
appropriate for genm dilutidt,
4, Ct titerB ad q) r€adfuid in the

det€ctio of a||tibo6r to EV
(FiguFe 5l
b<perinents r€re perforrned to

know the corelation between CF

titer arxi OD reading in the
det€ction of antibody to tIff. t?re

relationship of OD reading in
ELISA-CF test to conventidEl
antibo{v titers xa^B e:<plored in 3g

hrrnan ser.a varying in 6T' titer.
Witi elevati on of CF antibo{y titer
plotted as abecisea, aa ehown in
FiSIre 5, tf,te OD readin8 8ho*ed
an incr€a.s€. lheee b{o paret€r8

Ag icatio of Clq

nere fotud to have a high degr€e of
direct correlation with a
coefficient of 0.94.
5. blati.'.rhip of CF titcr ad CD

r€adi-ug in the detetim of
ar|tibo& to IZII (FidrEe 6)
ELISA-CT' teata wer€ perfomed

on 24 hunn aenm speci.mra in
wells of nicropLate coeted rrith rEll
in the aam catrler aar l[lv, ard a
sinilar dats analysis waa ude
tfmugh the gera. Here again, a
high degr€e of dir€ct corr€lation
nas noted betneen CF antibo{y titor
and OD readinE with a coefficient
of 0.94 af tfnrgh the OD readir8
ahoned am variatiqr.
6, Felaticnhip of EI titer ad C)

rdftr8 in tle detetian of
antibody to rr$ella yirug
(FidtE€ 7)

l{e also o<plored the relatian-
ship of OD t€adin8 in nI.ISA-CFtest

for antibody to rl.rbelle virua ard
c€rwentiqu.l gI antibody titers in
24 hlmn aera witJr various III
titers. The FI.rSA-CT' r|as carried
out on l:50 dilution of test aera
as in tlre detection of antibody to
I[V. As can bs a€en, their
correletionehip had a coefficient
of hiSh as 0.94. Ilo,cver, no

detectable oolor dercloped in the
F.IgA{t' rith sera having HI
antibody titere- of l:32 or loler.
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the good coFelation b,etHeen OD

readind in ELISi{-CF teat ard
conventional CF or Hf antibodv
titer obs€rved in theee sttdiea
indicate ttlat the OD reading night
be cqrverted to er$rr€saiql in
conventionaL CF antibo{y titer. In
view of thie, a Btardard
calibratiqt curve Has cqrgtnrted
t'y plotting ELISA-CF OD readingt of
reference sera sgeinst their lsrown

conventional C? antibodv titera so
that CF antibody tit€ra of test
Bera, hereil after referred to a.s

ELISA-CT' Liter, cqlld be obtained
fron OD reading by refererrce to the
standard curve.
7. Relaticrdip of ccrvtaticnl CF

antibody titer ard ErJsA{x'
titers (FiIiEe 8)

Fbctrr oD re€din88 in EI_,ISA-CT'

teats performed dl 40 htrn aera
trith differerrt CF titerg of
antibody to tlSV, tleir ELISA-CF

titers r€re obtained by refererre
to the etarda,rd curve., In Figur€ 8
ghowed the reaulte. data obtained
with 5O-fold dilutions of the sera
are relFes€nted in Cha.rt A, ard
tbose wittr ZoO-fold dilutions il
Chart B. Ttrere wag a sharp distinc-
tion betneen sera witJr CF tit€rg
Icmer tban 1:8 ard Uroae with I:8
or higher wlren the aera wEre uaed a
50-fold dilution in the Qnrt, A.

r|?Iic.tio o( CIS

lihen the EIJISA-CF was caFi€d
out on sera difut€d Zfl)-foldr
nevertlreless, usual subtle differ-
ences in antibody 'titer bf the
cst\rcrrtional CF t€st HBre not€d to
be ecqrreas€d I Dt€ obians
difference in ELISA-CF tit€r.

Tbe oorrelatian coefficient
thercfor.e at aeran diluticr of 50

or 200-fold r+ene 0.95 ard 0.9?,
respectively. the w,rSA-61 ti.ter
obt8't|ed fro the st:Illanl cund
ehored a cormrdarrce -rate of 83t
with the conv€ntiqgl CF titer at a
serr.D dilutidt of l:50 in the Orart
A' ard ?5* at a serr.u dilutian of
I :200. Arrtherrcre, tllere were no

Z-fold or dreater discr€Frries in
antibody tit€r bett{e€n conventicral
CT' ard EL,ISA-CF at senm dilutidl
of l:50.

Tlre data heretofone pres€nt€d
dmngtrate tlrat, by referenoe to a
stardard calibratiqr curwe, an OD

readirA in.l?J.rS4-CF can be convert-
ed to an err;reasidt in cdr/€ntidr-
aI Cl antibody tit€r ard that, fof
a serrm sho.illg a converrtioal €F

titer of l:16 for e)caqrle, a tit€r
in finer detail betF€n l:l2 ard
l:24 is obtained by ELISA-6T.

8. VinE s1r@ifi,citt of tie r*-
tio i"D E.r3,l-{!F

An att€ryt waa Ede to
ascertain whether ure antibody
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8 16 32 64 128 255

CF titer

d€tection by ELISA-CF ni3ht be

epccific of viral antii€lr. ldella

coeted with lflv' l/A/ or C[lV were

eet.upr and.BLISA-CT t€3ts of s€ra

with knom CF titers of 1:8' l:16
or 1:64 to tlw ard free of antibody

tn the other tJo vinraes erere n[r
on thes€ r,relle t explorE virua
rpecificity of the r€actidr. Ilre
teet ircIrded e aerul ritb a CF

titer of 1161 rb UAI ard a senu
witJr a titcr of 1:64 to C['lV. As

a |6 32 64 lZA 256

CF Lite!

aeen in FiSure 8, the tera
positive for G'antihody to ffry

Bholled reactions with l{SV alone r

herrce no croea-reaction with the

other vinrses.
The pr€s€nt innestiSation ha8

thue dffnstrated the EITISA-CF to
be a new t€st Byste for quanti-

tative det€ction of antibo4y to
virus, particularly of CF antibody'

in the aerr.n of Patients t{ith
viral infectiong.

?96

EA

3sn
!32
E!r
d(,)a

66
.EB
3ae
.lJ

32

?r
iDc

FiSEG 8 correlatiori betrcen GT antibo{v tit€r to herpee si4l€t(
virts arrl EL,ISA-0F titer.
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B. Rf.rsA rc_EIsA
Objectir€
I{e have devi.sed a sinple netJiod.

for rapid ideritificetion and
aerotyping of lfiV using comnercial_
ly availabte anti-IXw iurrrre eera,
hereilafter referrred to a IE_ELISA.
Thia pr€aentetion briefly describea
the new a,asay syst€m.
I'bteria,ls *-r ltthods
l. lbterials

(1) I?re 2 laboratory refererpe
strains, HF ard lblntyre, r.rerc used
aa type I standard strains. & type
2 etaDda,rd strains, strain 196 Erd
uW-268 rrene erployed. gesides g l[IV
type I clinical isolateg and 14

tyln 2 isolatea !,ere also t€st€d.
ALl theee straina had be€n t}?ed
according to cleavage pttern of
viral D|.|A w-ith restriction enzynea
as rrell as b'y inrn-urofluores@irce
r{ith lpnoclonal antibodies tp IflV,

( 2 ) Cwnercially available in_
nune aera to IISV were enployed in
this stu{y. the anti-ESV type 1

aenm nas a. prodlEt of Denka
Seiken, for GT. teet, prepared in
duinea piga. It had a CF antibo4y
titer of 1:64. The anti-IEV type Z

imur.ure senrn Ha.s obtained frm Dako
mnoglobulins, Copenlradlen; it wa^8

a rabbi.t antiserm for neutra,Iiza_
tion test. I?re eenrn had a neutra_
lizinC antitro{y titer of 1:1024

f5pliotio otr glq

irtrin8t hmologous tlTe Z vil'rl8 ard
titer of l:256 aggin.st heterololous
antig€fi.
2. hirrciple of IE-E fSA

fflV is prolEgbtert, for aryIi_
ficetion of viral antillena, over a
short duration in Vem cells lEthryt
in 96-r+ell nicrotiter plates. ftre
infectcd cells are fixed w.itfr
nethanol as a(xrn as a DiId degr€e
of CPts has ameared. ltre teat
syateo is bas€d on the principle
that I{tV antiEens are detected ad
quantitated by sre-step ELISA_CI,
test by irn$ation rittr gi.mrlta_
neouslt add€d @rcial anti_l5V
poly€lonal i.m.ne aer:ul ani
pero:<idase-labeUed Clq.
3. hocedrne of IT,-E IftA

(f) BSV is iroculat€d onto verlo
cells.

( 2 ) The plate is irsubted at
3? 

oC for 24 hourg or longer, if
neceasaryl

(3) Ae the cells have becme to
edtibit a lOt or greatcr CpB, they
are fixed with rcthanol.

(4) 50 microlitere of anti_{X$V
inn:ne serrm ard an eqrDl voh.c of
Pt-€lq solutiqr ar''e then pipett€d
dirEctly into ea€h well without
prior bloc&jrul ttreatmlt, ard ttre
plate is i.ncubated for 60 nfunrteg.

(5) 100 nicroliters of a color:-
Senic aubdtrEt solution (ABtfl) are
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delivercd to each nellr follcm:d by

a firther 60 nirnrtos irnubotion.
(6) nrc entlDtic activitY of

Pr-Clq bor.rd ig msurcd lhotc-
trically with an Im-rro neader at a
navelcn8th of 414 rn.

(?) Ih€ abeorbarrcc of the rix-
blre in tlre r*11 of rrdnfet€d
celle is stibtract€d fro tbat of
the nixture in the r,cll of virug

infectcd oells to obtain tlre viral
antigen sp*ific r€actiqr.
E!|rfts
f. fforti.na dilutiqr of aati-IB\r

irre serrr (Ei$Ee 9)

qrltues of Vero cclle etr€

incubatcd with l0O PFU/rell of the

HF strain of ffw tYPe I ad
incrrbatrd for 24 horrs. A8 40 to

6Ot CPts dcvefoPed in tlre culturea I

alryr'opriate dilutiqrs of antisenn
to tfiry-l ard IEIV-Z nere added

respectively to r'elle and tlre 0l)

readira of each rcll contstt ros

deterni-ned.

Iaie pic$.use abore ttpical
reeults of etFeri-srt. Fro tleae

data it r*as oqrlr.ded to adopt a
dilutiqr frctor I : l5 for Denka

anti-lf;lV-l ard a diltrtisr factor of
l: IOO for lbko arrti-lEV-Z i-nne
s€nn in arfteeqrmt eJrperiftnts.

LO

o.8

n6

trl

a6

o
tr
<t
FIs

anui-HSV-1 Anti-Bsv-2

1015zo '30

ReciProcal of serus dilution

Ei|tnc S Workir8 dilution of arrti-lflV irnne aera'

50 loo 200 300
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2. Ibtetian of tE V artifea tr
IC-EI,ISA (Table t)
Cultures of Vero cellg ard

MRC-5 cellg rlere inoculated wi$r
100 PFll/rlell of IFV-I HF atrain of
tlSv-z gtrain 196, follcred blf
irpubetiqr for ?4 ard ?Z hotrs,
r€spectively. Ilpical findinCs are
preaented in this slide.

AE s€€n in cohwr B of tlrig
slide, r"ninfected cell controlg
sho$ed OD readill8 of 0.23 or lower.
Viral cqrtrole of both Vero celle
ard lffC-5 ceus l{ith prorromoed
CPBg prldrrc€d b!. VZV, Clw, salea
vin-ls, and nqo vinrs eholFd OD

reading of Legg tbaa 0.3. hence
eaaenti"a,Ily tlp aaG aa tlre

Ag iotio of Clq

Lsrinfect€d celL controls.
Aa s€€n in colrsr A, o

intense color of l0 or
gteater 0D reading dev€lofd rrith
antieerar r$etlrer flrti{Sv-l or
anti-lBV-Z, in cdtures inf€ct€d
rfift IAV-I HF strain. In cultur€e
of cella infect€d wiur INIV-Z, on
tf,re otJrr hard, OD readings great€r
than 1.0 n€Fc obtained with
anti-EIV-Z i-mr.up s€na. Rrt OD

readinds $ere a^e low as loes tjran
0.37 lrift anti-t8v-l inrr€ renn.

lhe differqrce in abeorrbonc€r

tbat ia, intengity of coloratian
HEa ao obviors that t,lrey oqild be
readily agn:eciable rritl t,lre naked
eye.

lble 1 OD reodind of reactiqr of. lItV antfut€n br IE_B,ISA.

Virua goat cell with anti-t$V-l senu w-iti antiiflV-Z sena
(A) (B) (A-B) (A) (B) (A-B)

tXw-l Vero
( HF ) !cc-s
HSV-Z Verp
(196) tf,c-5
VAI Vero

cuv [sc-5
Mea^sles Vero

l,h.npe Vero

1.19

r.03
0.35

0.37

o.27

0,06

0.30

0.29

o,23

0.13

o,t2
0,13

0,27

0

o,z3
o.23

0.96

0.8!f

o,7z

o.24

0

0,06
0.07

o. 06

1 .34

I .09

1.00

r.22
0. ?l

o

o.23

o,2l

o,2l
0.10

0.15

0. t0
0.18

0

0. l5
0. r5

l. 13

0.99

0.85

t.tz
0.03

0

0.08

0.06

A : Vin:s infect€d cell; B = Contrpl oell, A - B = Specific r,eactiqt;
Anti-Ifilv-z s€nn : Daho, l:l00
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Tlre data Pres€nt€d in Table 1

$88eat€d aPPlicabilitY of the

IE-ELISA syat€o for slncific
detection of IISV tty Ging. Dako

anti-ttrw-z im.sre genrnr ard for
siryIe differentiatic'n of type I
frd type 2 t[w wit}r ttre uge of

Denka anti-Iflv-I i.mune gerrn.

2. CqEriEm of EV ttFa I ad 2

in IT,-E ISI\ (Tahle Z)

FeactivitY of 'tSV wiUr im'rte
aera to ttrlv-l ard IfIV-2 t4E^9

aas€saaa bY I0-ELISA. ltre OD

r€odira of urinfected cell controls

shon€d tre inter-aggay variationg'

In vi€rt of this, the ItrlV Ltrf€ 2/l
rcactivity index naa calculatld bv

dividing the OD rcading of nells

Fith anti-$ry-Z imsc aentl bY

tlnt of nel1s r{ith anti-Elv-l
i.mn.rle 3€nm.

IJairE thie irds< as a lEraneter '
ne cc@r€d rcactivitY lrith anti-
sera in TC-ELISA betrcen tYPe I ard

type U. the tYFp- 2ll indox of OD

reading of ttre rninfected cell
eontrola ras consigtsltly bett{o€n

0.6 and 1.0' Orlturee infect'ed

with the HF strain ard Maclntyre of

Ifiw-l shct*ed innariable irdicies of

2. 1 or lorer in all fur3tfltces t

r.rlrereas {hg itYlax nas ueually 3'5

or hifher and in no instare beLc*r

3.0 in cultunes infect€d witJr IIIV-Z

refereiEe gtraine.

Thrs tlre oserisrts d€ron-

l$lc 2 Cryrison of IflV irdscr with c*rcial artisera in TC-E'ISA

bett€€lr IE V tYPe I ud tlrye 2

Vil^trs Vero celle l8C-5 cells
b(P.r e(p.z eq.l EA.Z

Irder(

nangerr

IEIV-I : HF

ltcIntYTe
Hw-z : 196

IJtt-268

CeU cdrtrol

1.4

2.1

4.1
3.5
0.8

1.5

2,r
3.5
3,0
0.6

0.8

l.?
3.6

3.0
l.o

1.1

1.8

4,7

4.8
0.8

0.8-1.5
1.1-2,1
3.5-8.6
3.0-4.8
o.6-1.O

t Irdcx - OD with anti-I[ V-2 eenn/OD rith arrti-ElV-l BGn'D

tt BanSe of vrahres obtained fc the itdex in 10 rcplicate d€telrirtatio'
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etrat-ed that typins of the labora- AB can be eeen in tlre nent
tory strains bf lfilv nidht be feasi- elide, ttre index r.ras l.l or hidrer
bIe bv the IC-ELfSA system enptoyed for,all clinical ieolates of IGIV-Z
the Denka aad lhko irunr.rre senB. h-rt rnaried considerably aroortg tlrese
4. $Dins of l[lv clinical isolates isolatesl cmparea to the l$v-l

by IU-EI,ISA (Table 314,5) isolates.
I5pical reaults of tests rr.ur in Ttre difference in intsrsity of

dt:plieate are presented in this color developed betrreen the gpee
slide. Atl lxsV-l ieolates extribited of tlre vinrs lra,a ao diatinct tlat
remrkably proxirnate indicesr being it could be r€adily noted nith $re
invaria,ble 2,1 or lower aa r.las the nalrcd ey€, prior to photrctric
caae of ttre ttrlv-l reference determinations,
laboratory stl"aina.

ffiIe 3 qrping of IXSIV by IC-HJISA with cmrereial imr.ure E€rgrr

Virls Irrle:< I lrderc.Z Range

Non-infected cellg O.g 0.6 0.6-0.9
Laboratory straing

ffrv-t HF 1 .4  1 ,2
lhcfntlne 2,1 l.g 0.6-e.1

rfirv-z 196 4 .1  9 .3
ul{-269 3.5 4.9 3.5_9.4

Clinical isolates

#104

#153

#212

#264

#265

#287

#289

#377

1 .4  1 .9
1.5 ,  '  1 . .6

1 , 4  n l . 6

1 .5  -  1 .6
1 .?  2 ,O
1 ,7  1 .6
1 .6  1 .5

1 .9  1 .9  1 ,4 -2 .1

* Art tflv tlpe I was identified by restrictiqr erdonrrcreases.
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Table 4 typing of.tlsv by T0-ELISA w'ith comercial tumnme sera.

Vinrs frdex 1 Index 2 Range

Non-infected cell

Laboratory gtrains

tf;lv-l HF

l{acIntYre

TtrIVOz 196

rjl{-268

Clinical isolates*

Yt{3

YMS

MA

IBI

ID

NEA

NEB

l{29

UD5

r.,D112

l'ts-1325

Irft-1420

lts-1437

Its-14?6

0 .8  0 .6

1 .4  0 .6

2 ,1  1 .8

4 ,1  8 .3

3 .5  4 .8

5 .6  3 ,7

7 .1  3 ,1

3 .8  3 .5

4 ,1  4 .0

6,2 lr l

5.9 htT

6 .0  Nr

7,1 I .n

5,2 lW

4.6 Nr

8 .3  31 .5 r r

6 .5  31 .2 i f

9 , 7

& ; : 3 '

7 , 3
' 1 , 2

0 . 6 - 0 . 9

a.6-?, ,L

3 .5 -8 ,4

cPE 30%

cFE 30S

3 .  1 -31

; ;; ;;;;;;;-;; ;; ;";;* ;;;; ;;-";;"

pattern with restriction etwyv\e and also bv imnr-urofltffescent microscopy

with IfffV type specific noncclonal antibody'
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Table 5 Relationship between type l/type I index a'd HSV serotype.

kdex range

Non-infected cell control

fSV-l : 2 l,aboratory strains

8 Clinical ieolates

ISV-Z I 2 La,boratory strains

14 Clinical isolates

0 .6 -0 .9

0 .6 -2 .  1

7 ,4 -Z . l

3 .5 -8 .  4

3 .  l - 31

Table 6 Detection lirnit of HSV by TC-ELISA.

Virrs dose

PFU/mt PFU/well

fncubation period (hours)

24 48 96

1000

500

100

20

10

2

50

25

1

0 .5

0 .1

+

+

+

+

t
t

+

+
+

+

+

+

5. Lower linit of senaitivity of
IU-ELISA in the detectiqr of

Itrlv (Table 6)

E:<perinents were corxfircted to
explore the lower limit of sensiti-

vity of TC-ELISA for detection of
HSV. Results of rc-ELISA performed

on the plates are $nfirarized in
Table 6.

'" Cultures of eells infected with

500 ' Pzu/mf (equivalent to Zs

PF[.J/r.re11) of IFV ard irrcubated for
24 hours showed positive reactions.

When incubated for 90 hours after

inoculation with 20 PFU/nl (equi-

rralent to I PFU/well), eultureg

also sholrcd positive testg.
. 'These findings irdicate that
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Tasrhi f

Iable ? Characteristic adrnarrta,Eee of IE-ELISA

1. Rapid

2. Sinple

Vinrs antiBen arylification for 24 hoursr

and identification & typine for 3 hourg

Couner:cial ilm.lne Berun, no bloching treatrnent,

one-stage ELISA

20-400 Pfu/mf for 24-96 hour irrcubation periods

HIIV specificr no croBs reaction to \rZV or CllV

Fenarkably good

3 .

4 ,

5 .

Sensitive

Specific

Reproducible

detection arrd tfping of IflV can be

acconpliahed by IU-ELISA in so far

as eelle are inoculated with a

ninimr.un of 1 PF[J of lffll/ per well'

$rrry ad blusio

Ttrie new TC-ELISA sYeten

errployirut Pr-Clqand cmnercially

available antisera to tlflV has the

adva.ntages of facilitating detec-

tion of an extrernely sItBlI amount

HSIy', for ercarrPle, 20 Pzu/nl ard of

rapid measuresrent of neutralizin$

per:rnittind both identification ard

typind if I{SIV sinultaneously wittt

corsne.reial illrnxre sera bY a

proc.edure ttrat can be comPlete

within 3 hours. (Table ?)

ltre TC-ELISA s)'atem ?t9 have

developed. is aPPlicable also for

rapid detection'and identification

of non"cybopethic vintses sLEh as

nrbella vinrsr AIDS causing vilsls,

as r,ell as for a raPid neaeurement

aleo non-cytopathic vinrseE' Thus

ttre assay slraten has Potential

usefulnees a,s a raPid diadnostic

test for viral infections.

lhis PaPer r+as Presented at the

Faculty of Associated Medical

Sciencesr Chiang Mai Lhaiversity as

a special lecture of academic

cooperation betr'reen Kitasato

tlniversity, School of HYigienic

Scienees arrd. ChianS Mai Universityr

Faculty of Aesociated l'Iedical

Sciences, llaY 18, 1989.
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A a J u
hrLl Chi-t lrbi l|l|S lgg0; 23: lll-t4,I

wfmnnuu
crnarf,'r I ea{d.rrlslnlJ : atlzrrn.ratcfnrr$lr r ea{
r in r frrwru r ilqctsrnruumnrrrfuu$l*ndrana
tnr# ilrc{flir une rhrwr ius{rfrr

rnfrcn mrirrm{ rffiumnnqrnsunrrfut',rftdrnnn rro.d rH,irnos
hrm{mriru$hu (Cry'ter Aided rnetn.ptim, ear} *iA north
rm{miraturnrr{nr (cryrter Assi.st€d L€a,'rtuut, eal) rmfin
&nn mlh r m{qcfifu uiraqrrnr r rt$fl1 rshurfr{ftr u'srnr I ntrmtr r f,r
nqras ui#hm r.*.ui rffinrmuntn r injrstrirr, €nnnrf,ounnsrni

- J 6 6 r o G
It$rfft1{ Io{ tj0lnn.ltx.l{uo{ tj0t-Hl't?

( l  s  A  -  6  o  D A

rrnun li rdrf,rnriu*rsrn*lrl&n
a  ]  .  d , r l !cmpetible re inr rlnatrr'nn 6{0 K Frnrhrrrnuntrf,*frrf;nu ff1r,rrn

- t r s  r i -  -  ]  r  _  
I  

t  _  _ - .  t ,  a  I'|rufffiltn1ffiffiIllF11lf I n'lqt0{flt I 0,t unsH:t n t trlqltrmful nnmn t ngi
j  -  .  6  o  .  g r  J  .nqts [f,fr{ I ffQtn $flsff1oEma*lsflort rrnurnmn*rrlnTnrnfrqarirlu}:c

l r

anil#qunrrriuu nrrrtmn:cmrifiiu'r rffin*rs tirrrh : mlhrm{,
J  -  -  - -  f .  -  a  t  d .  - .  . . q d  -  d  !  oDrnnlffi'lnr|) ?ltr|1rtfinunnrrunnariu{q$l ffi za oi.fr e rfuirluurnr

g

2f3

(Iaboratory Interpr,etatian)

rfiarntrnri qdrhn rfru*rarnt ft
" !usx'l{1utul*l8{ttBnfl IF{-F0

o  { - g &  -  a -  a t  a a  . -  &  4  b  u  ! ,* rnsndllnillfsluchf,gnofittn ** n1fi1d'lrononun Anprrmrilgrnturlyrg ilurinflrfrgriat.lnrl
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(hrrtPd(bratil

Mrrt Cqrrter Aidd Ilstnrt'idr : Oqrrt'D kogn of
E hnicsl llrderstrrdi-ttd in Clinir'-t l.&ratort Inte4rctaticr'
Garnrat P ard Cbarnrot N.

At lro3€nt, ccprtcr'had o role in edrtidnl syst€r' the

1r.Ep6€ of tlia report ie to intro&r Cryrt'er Aidcd

Instrltrctidr (C;r{I ) or Cqrter Asaiet€d L€arnfull (CAL'I for

ednaoed ld€rstsdirrg in interlrctaticr of rcidfree
distrnrblc. this cc4rter Itroerar rns develryd in BASIC

lofuale ald nn an IFI-FC crytible 16 bitt 6l(X' lbe

Fopos€d Fqlrar coufd bG Frford a eelf t88t for gtld€nt

ad oqlld be sbo its ccrt nbsr ansu t-8 iErrEt'
this palrn 6rfd be apfi€d ard dificd for t€'chtur' ir
&tler clinical laboratory interpotatim' (EE flcd 2

Oqrlt r' Sfetrolvtca) hll 6ia|8 lhi A.B lgso; 23: l4l-li|?'

eiouh r rirfi rhu r iunfr r ilrnrfu tn
ihrdrrnrrhnr, hrn'rd'hmrfir rm{rnqd

drscurnrirfircfrltrfiA fir*iwtn{s
mr1 [ncrlumrflrfrutornmfr 1ufi ufui

nrn ffrudrduflmlrGmr tdu nrr{a

ti.io*tin,;*tir*t"' #o{nlororc'l:6u*r. Y .''-
rtr1trifr r'r unrllnuu Ht'|fl{n5u1mrm
iJ-d.,t*nt r 4rnnT rno, r frriuin*ru

mnir rm{irarfou (coquter Aided

InstnEtidr, cAI)(r't) idrinto{'tu
I

rhliu rftri
C{qB = Cryrttr Afrinister€d Bdl.rca-

tidr
CAT = C@uter Aidcd t2a.hirA
CAB = Coq)trt€r Asaiat€d Ech.pation

C,AL = Oqr.lt r AsEisted L€arntu8

druirf,iunflriurnn 6o car r& cAIr
. a.ru nn!o{ cAI rro cAL t8li nn*fnl

rdr{nfi r'rcs q#ft*rmlhuiomrmgl
1frdnin&rmrfftntrh{Nflru riu hrt

v 
" 

6' 6
mtrtrnl mnlr t l1'ltflDl ll nqurtrlos

tnr,l*t,A*,'tlrirrcfficit$l ftn'lrlfi
dr d

*[lnftunltmu rn1l1 lf}l1lllf,'luxtnffio{

m{do1fiun1r*tln drurrndccfurnrrdou
trulflmrlfrr rmirnirsA$nrnou r *irl fl50

r?*r$orqccm*M*rgfl r ot r io r iwnr
r#rufr.wm r firnrtr I drqqron r niioqrnf,

r*iuik nrtrnruruquiu r i$&d'l
n'lr r iuunltdor tu*1l1ii1 | fin|iffnr

urmd durdun nlrrhr&1rlnfitrinln qn
a6a q6

nr3fifi*r'ianIn tfln$m q8i'llfi81m

fui u*r&&riuiugrdin rnrmnit'l rior.r
*11rniEi1t'lun15 M'lqrlRlol nllsl'lqfi 1l

hlrffinrtflrinmrun1lrfi otriilfo fi 'Ifi
r irlq fu mtr&rfidts$i1rn1ridousl{'l
r1g|1rluirlfih I $oi"snrrt'ur lroqlmr
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ftr r no{lrirs .,tun,r: r niunr r iuumrffi
m irntnrnfiqufrurtddtreirro,r tronf;
rnmnolfirrm{itdurnrin uncorcccdrtil
ffi rundtdrimrrmuirriu'l ri*rs
i6rnr

fi f;iop uncrho6msr{nnrrffr1in1{
foruftEnr:lornr:nmqi rfifiertnfi o"rrd
rrrin'rrffrqrlanufiJ Na, K, cl1 Ir@:1
Ftll' H., p@r, DOrr ll@a, Uree,
Creatinine, Anidr aap IRE Lact€'te
r innn'n uncq{ft odrrqrnfrrha r fruiornlu

----at
nrrfrrrn r. r 'tnutfr{rlirrru (F}or
charr) rionr:ri,rrUrirrutmuntmlfir

Lu,,:rmishtrj muRnrquururnlf, r d1$1ur. t"rnrrr \trtlliuuir#rsrnmrL&l uftrh
d{1ulrllltrlot ISI-PC cqtible rslo

ro in drmano r6ualorlrhuntnmrtt
It
rflntnml

d14 to.a paoeraq ec+aas rir
'tnurciolrfir .lfrlihiilr prt fir"umng
{oJlItnttnrmno{rmlr lsx 1 n cffnr ntr|

ruurnnfi z #ouirfennr.inxounrrfurr.fi
€ , E -ueatnfl1ifrl{'1 91nl|l.l tfl n*ltftmlmnllnl

;.. "t 6 . J.fl15e1.1r|rtlau I ftcQ1n6l1 I $fflne1nn4mufrti1

firmn m (A) (B) (c) (D) nro (E)

urnrin&ttnmurftrn&x ft #rorirrfi r
^amrdm r noiqc udi{ qrinflu tasrlrrnofiir

f.
YCIJ AnE RICHT lurn [Rsmnnot||t d{fl

,.i.t.,
0H1.tit 2 nsr t1n0ml1 Yq, ARE Unoi(i
ium unc re4olqunryir frrnrr#ro8
muliorri rirnrnforn,r:ficriilni 

",#o.fit ,, -- , Jqu.rnr{*10Erngl|.lm1fi9 fl moul{lt 2.aa
1ln.l.

nolfirrnoiirsdou hdiirnot.rnhs

ctl

rr nrtmuh r mi u*rrrritnlf,trrrmrfrn
m urcirnrur'nridrdurinnrsin r.r.rfi
rsrsrt'mrrf riuiun- t'rma. etnrni
-qcirun'flrnirmi6rntrrrrlc?nfr fri rnm
f,qf, rdrfiorntn rufur *r rilrunrnCr{rsud
nrr rltqq nrt riulrhunrlrridrarn firui
'irrnrrirnuqefi nirrntn6u odii, *,ri.,
rhrn cidlrnr"unrrixnriui r is!

lurdnnru#1 n.rit*ofi.,-{dt
rbu fimutrrdrforfirnrdrsrdiunr
nouunu tdirmtlrirlcrorf ritnl irdrin
nr.ldrmtdununl{nou rioimrnrruir rfo

" - o !r
notnirf,oug{$D$nn

i&"ltftui car riuh.ui Arriri-
cial ,Int€Iliterrce (AI) n lOrform,
iui rioinumulsn uncrfonffirffiriul
irrl qfirilmrftiritnl rffirc car Crfiut .,
oF Filclf itr r ilrnururnrdr r irlr*r*
unrirndr iicru rnsfirrrn.rmrnicr{aur
r{suxfi rnmr;fidrisuri u*rusrnenfr
tnd &nirrrirrdqJtn.rr.nrurnr rc,Ar
( Intelligence Cqrtcr Aid€d I!E-
tnntian) fu r'rturc wiirurrnrr (b(-
prt Systea) h

otnlltr1flIlo{ c.AI m
ir I {rrrmflrurhrnoiicrfim.rf,

ftn{u{riul rnrrinnrr*nn {rrfiuoirrL-i- E " 6 . . JSlIqrmtIffum tflrt qlulmtoll0nunu
irmurl*rrn irquftcfi cu funtoni,r
I'Jrd

(z) 'rrhttmxunliul tlrui rmdr
ilrnunrufi tisurrbnnrh ttntrncrnmlr
riuurnrnou*rsmlfin r m{ ft rrhrimru
tlalullll8 qlqlt uom{a{ xcEmtn
mr*i a urg nrrilrs noui6
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frnt|atPdhratl{

It[T
PnEtsITATICD{

INPUT Als'I''EB

(A) {B) (c) (D)

i r x-rnunrt*iT lltJrunlmlintno{
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crr

tll1tt I llunr I{llrt!0{lt}'unll|

ta F|l.r ,
lavlrnD tl

r. ,r. x. d|x(*r.

ar iDr . ro - | ri rr. t..rl-t6r Ftrh - - ,oud :
rra* t-r4)

ll llDr. a a.r (r,H.at |li rr Dr^ tr-ra,
cr i taa-rdt p. ra -t {ra-a,l

rao rrDF . ort-r? :- $rr r. . Ftrjr d hn r&!rc _rtur.
t-iltkt ar F 1Lo Fddo d b
dd. . rru. a cr htd! _16 .la r..

rar rirxl . sl t [6. rh Efrrrr_r
d6 h6 6td-rr nrna6
-trt-t. d. r. rrr dt.utt{tt6 h. lr!d..

lat nD.r . .trc! m tlr ab&rlrlld oa Etl.ra rd
r.h.. tr. hrb_ -a _r€llrrr ,l!t,b..

l$ nrc " rtr ffir ra .r."
ro nF . b t!, !.r.t,to o{?tf,r t trtt ry, (r ,1,. ,
rt! |' I r "f tlrl oRr tra
rta l' ra , "xr ltat @ro ro

ro ttxr't. rb r.rlrdlt rd.,rr.ry ntr ul t c.r _ - h'otdrhl5i'F*tdt
.tr-16 b 

- hrt drrb- rl.n..a..

|t lar trt-laat tr a.x t?,r!_r,tt,
i a.t G.t-a.at x. tlt DL4 lrr{a,

rr tD-rrt pr tat { (-_l|ol
rJr- ro,a tr.o-a.ot to, rt 

-rirL ttJ_rrll

Frxt '
dda@irro."

ao FIxr' r..oFn r oldr.ru. rd .tq.rd!.trr
--dd F6|d t^ . .rtodd .bb d. i. 

-r-Dr.dtll rnb |'r. nn, or .d,r6 lI. hbrro , r. lal tttt] . firls (-llt t lroD

5 rt trta-rar, t a., ir,*r.aal ro rDrr' cr |ct ta_lorl pr a! dt tt,-r|,

aa,o it.Ga.ot rqr, r 
-r4 t$-sl

a!t. o.- lo.c...rt,
e. |. -/|l tr-rrt

aa rDr . r,t r. t.o tc.ot.
ao Frxt .

a. m l-tlo -r'rdr.
t, 116 -16 a.? -t blr. -rLr.
c. rtF I r-u6 Grih.r.'
!.h'Fl.
l. .U .a tlr .lrn"

a tr!t!, pr rar* ta-r|ot l.ta lo.c-o.rD
Ee t q/! (t-tr,

ra FD|' ' r. nl artg
!. e ri obir.tr .tntd 6. EF.r.rr
c. .trd -t&rb -d Frtnr.q _rd_r..

rtr lll|.r' D. rD r l-u. -&to.tr
LnoaUrei"

lo Dc,t " nr| srr rr i.t. t!r. tct, tDr c tr,"rra
Ulr||tr"l'ial@Dln
'z 

rr || f i. r-r 610 rt
lt I' xr . 'c' nar oro rx
I l' rl | 'Dr 

'-r 
orD lto

'. 
ltn r'rt.r lO

lo 
''Drl 

" rq/ ra rrErf

ft! r[ rFrr
t$$F'6llurrrrsJ
rao I' rr r '1. ro. (Dro rai

tI unr' rut 
^rrd 

ll t^t, t!), tct. tot a tr).rr'
tlo I' r, , .a. rlt oro !50
l|t tt rt I t. tlt @tD 8t0
nr !t nt , 'r" r|.t @l! rto
tli rr I t "r r-t 6F rlo
1|6 tt |l : "e t'!t @ro tla
!o r|xr . ru, .! 86.

'li xr " !!u ra arotr

l|r n.rn. lo rur r|xr ro !t ct| aar r fin ir, (r .i, :d
Iro rr c' I i|" n.| c'o t@

, 0 RI|n. o||aal :- nr r-tr. -u-r. b $r. FuaL r. lrr t
u- rrFd. Frrr|l aE rb dt _a
r'rnbqrir6-tr.u.dr-.hl"

$r ltur ' . drd r-Dr-!4, -d rbbrr. -!dr..rL bF?btd. F!L6r' m&. 
'E 

u.
-Grrfuhrb.rraritfr.t|Etarc,.
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'lrflDnt-r| r iJrrsarn3n
21asa1a I rra-rranr: urrrrj r Srrr qrrlr

tt ..,......'...........

iui.......... '..

fir rnrminrtrlerrlmisrrrurm6 r"turlnr

drlr ir Suimrniurfoonin rrrnrl rnninnrrumf r iur'll+r turnirht:nrr
fuirnrir iri

ullr ............ ..... ' ihrinrru

n$r.,.......... mln """""'

drrm .......,.. ... {lrin

drxrir rfrrriuilulu ..'..'..... rnn iirniuritrilirrrllrin
r- 'ui E monix i;;;;il;;;;tfi'111dlrrxniatn1rrm6 ilsrtd'

fi . rilinmfiur'nntnl ur#olfitruuuroilirrfir

nnslxr nrrhll*ninmui 60 rntt

' irrh'irnrnlnmoafln 5@ mn

nrio
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eil Chi."'a I'bi $'3 1990; nr tt$l6l
ri, r.t#'lrracrzcrDr.rf,i-r r oei{nren.r ?f,dadtugnx,-l'lJclttE{ I tD Et€ero'ba,eteria.ceae
rrrild rn:,rrrrnfir{ rnrd rnlmmriurir rc urc*d 6t'1ifirnrr

==;==:=-===:::=:==::::=:=:==:=====--======::-=:=======-====-=:==========_:=

rrrh -r^.ui r,f,*nnrn*prfornir,{r,,-,tiri".tio) mrrlmt{
&rterobctcrim fmmriofolhrdr rnfoa,r,trmuar ricrotitca
prate ffi rnrn,rrmn'n?r rd rl f,r. rf,...r-l*iil,sr n"*,
l rhrr,. otnnfirf,harrnurnlurmm&umi "oi*.-" *,teln.r
fircfih#rrnrir tfiamfurfui1rrru l3r a1n l5o mano.rlt'"nrnri
(89.33t) (irtfr : frnmmrir r mi, &rtcrrbcteri_d*) ?ltfir
rndrnrlinirflgrt{i frfi rr *irfr t rf,ofiunrnr esss ih us-rsl

Abstrrt Rapid ldeatificati.cr of ftcrcbgtcrie b,
Iticr@Futer ard lticnobiocherical lstiod8|. httra.{hidtartt
v, rrairo.fuiarDrrt lt ad 1taravichitlul p.
Eapid identificaticr of htcl&gtcrim ould be perfor-d
ty a.rspdi.ug tbe or1mir in oterile mrl eali-c ad
dro|?i4 furto cch rpll of ricr,otiter plate rticb drtairEd
of l2 bio€h€ric-r tcats. Aft€r I hqr! otr iuietiol tlc
biochedcal re lts rcre interFet€d by ricrooqrtcr Fq3rl
"6HEt1"AtUn. lbe pogru ros developd udcr &E€c III phB.
It tcs revtaled tlbat tlhia rapid ricrobiochcrical Etlod iflE
the oorrect iderrtificaticr of 134 fra l5O isolat€ (g9.3gf).
(feford : lticr,@cryrt€r, Ertcrchcter.isE€ae) hrrl (liq thi
A|fI 1990: 23: l|9--l5l

rnnirrudinslfi dff rifr ( nrntmrruin{ ) mrmrl,lgirl rr*irrrgoi[6
* nltriilcnihinlrnfiirn * r tdrntulnrJ rr nururffir:nnr{ re[rilsmdi#

lilTinmdsrflartui
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kttrachiarEDt V, et al

, iryr i rffrnt',irn1tfftsu1{i1lnil
c$h rirmclcunrt\rriuanriamr r lo'ru

ndl p,t"tob""t""ia"tt" uqncrnEdli

, tirA*."f, ilcfimr$furhcffnrkcti r $o

tfirritfi ttiui"ti" gugceptibilitv
patterrE ' Sltciee specific bacteri-
odraSea' DM-DNA hybnidigation I iltl

du runinruri, fi rir'liwrm:nuanrloquns$

&rt€robacteriac'eae o*,iu ro*"i,
apecies una bioer.oup ffrnnrng Cufi

n.d. 19?o Rapka( Lr ) tfiir rorvncn
mnfrr rmir d'rrnqf cunrtdrsi r mrttiunc

r fi udomn'x qnf, riilm fonlffmriliulr{r jr ., *o a" - i c '
1lJ1[frtu no'l$lmEn1l1llqQ8fit',ltl5'l ( 

' )

nT rndomr{ft rdcunn{rlrcI d'#ilurni
rfiirgrd'l,iqtt (rit) rfirri APr zoB,
tr
Micro ID, Eeteri tek ' Eltertribc II'
Iticrcdilution svst€n' Minetek( ' )

, Z | ! .d !
[m'lfinltnEr lio [Rcu181ffl l5qlulm1u
inrm um rnn t fi rni'rfi cclsmmrf dluvlu

ror uncrilnrtnffornnfiBtrnrirrnccu I
irr*r {rrf ir ntu ccnrm:fli1mldqu

fuu&ftnnnirinurror fi c r udlrstd
inri6rnr
161',llll?

,ri. tloloxi Ertenobcteri.aceae d

rfrcriufir iruru rso nrsfid mtrnc
rf;ri*,xr*$ uncntcclstloturir 116o qfi

rdmtriurf,rrurrirriu loru"t*d I{o.2

no'i.,1** quorur:t$ulrlo 'tu ni-
i "lcrotiter plate tr$u181n15xif,0u 12

fh ffrrd glrrcoee, @D, HrS, Irdole,

llalonate' ONFG' Ur€a, Phenylalarrine

deanitnse' VP' arabinoee' ?"*:-
tol' notilc 3lnu oxidase qlnl& tn
nicrotiter prate #rgrrmrt'ffnm udr

rrnrrlorifi a?'i rforlm + irrll rirj' ,' i . r.i
rsfilsn r!1 1ffto{mNmtml !{B'lq lson
.li Con progiraD 1fi0 L€rge prottratr

O4rt€r ho3ral
ccf,mn prdgran l ultjl[nll|ff)l|'n

ti- a p E
I ml riu noo|nlol I io Enterobacteria-

".u" firrurdrbs" cufisru$rynlqRt1'lxu1
ri e ' o -, dr

]loffiq1ululNllullxs ttl.tltl'rltrl1rn1c

tlllufnllEtn|lu f,'lu Lsrge 4roCraD
rfiurmuntrfitdrhfindormor rio fiironrn

r3.ra
u1nq1nffflfrtlqtou|lll$

lurunlN rigurfrnirrnutnr|rnil
dBase III plua |lffilAln1tml1u ml|

.i
uiufn$l I
nntn.

qrnnrt r$isurfigu n11ffiou)il1{rm
. , IJ !

ri,ltsmlt tiB trnE lnH{ull brood Esbr

[Ru tffionkey us" {ruru loo fisfud, rJ- r -iffiltnfil rilou t mE tRult g blood aaar"'ll4

xnn1flr*rmrfrr gzr louriofi rrnu r'nar

Ul lboonkey aSar llnnlnm{ 75f
;. 6 rl-'"" t i

l rnhlmlfSqu t io1ro16l'lotl'l lif,1
il

mrffi1unl&ns{u 4 ftflr rfisufiui"E

rnnrlruirf,rfourr{r nrirltilnPfiorlr
134 iaolates q1n 150 isolat€s ffnluu. t,',.
89.33fi f,1llliollo1t[{nl 16 isolates
hriu to.szr $t,i &rtertacter
clccea 6 isolates' Rrt€robacter

Bakatokii 2 iaolatea' Eacherichia

coli 2 isolates ' StilElla sotmei I
iaolat€' Klebeiella Prer.usdae 2
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rrt ct!o{ oftlANr*l rN ncufINB rrt

qIJ I,,DC

++
Orc HrS IND }IAL ONPCI

-++

P88CB{T

96. ?5

1.98

l.z2
0.05

0.01

PD VP

-+

s@nts

o.96748327

0.019756i12

0.oL222573

0.mo/$486
0.000069?3

ANA SrcR

++
T,R lrrr

t{A}G

K.fptnniae
X.Wtoca
8. aero{icnea

Ibfnia alwi
8.oo1i

M YqJ T{AttT lp MNFIn}' (Y/N)

i f t*tt*a iderrtification tr raPid te€t

qraDti'tY Oraanit Irmrrcct
idantification

Irprr€ct
r€actidr

I
I
1

I
I
3

2

I
I
I
I
1

K.FelElia€
K.prermdae
K.rhinoeclerotie
K.&fiEi
P. nrstigianii
P.rettSeti
B.cl@
B.cl@cae

B.clacea
B.clccea
E. aakaahii
B. gatracahii

B.@Ii

ll,owrw
9. Iiprfacians
K.ogacnae

Y.Fstis
P. alcali fac iang

P.sUlartii
B. atka'zaldi
E. a{3oLrcr€ng

H.a1vei

E.taylorae
H. alvei
E. taylorae
B. ferSusdii

VP

-l

Sbr

ONP(I

-D

I,I.ea

Stor

Sor

IDC ard Sor

Sor

LE ard t'bl
llBI
Sor

r = differesrtiate try Tr€halo* ard Incitol
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isolat€a, I0ebeiella rhinoaclero-
retig I isolate, hoviderrcia nre-
ti.gianii 1 isolate Unc ho\riderDia
rettgeri I isolat€

n1i[Unxn I ilisut fismc$,i,rr cqr-
ter program 2 proglan tn$f1n0,i1
c\orEpn proli]cao 0rhflnoofu{ 89. 3axt[e L€rSg p,rogratr [t5ilnnnrfu{ 84.66A
unxfu rf,ofifincfia dru,rfou rfo riolu
genus &rterobacter [Rc Slxlftffiouin.m r Rfl9tn$tflffiO sortitot
oa,llnr!

riro rrtiuur fiamrrnxoufi rnuo drnrt
iiq,forna.tft#lardhr{q:rd,rg fird
API 208, Enteri Tdr, Enterotube II,
Micrn Dilution SysteD l|n8 Minet€k
4.^.,_.__..". t E Z " alr.lurnnlltsqu lio.l faily unnfut tilu
9%, 96.3r,.96.5r, 9?r [Rr 93.8*

!r.aagnrnlau( 6) fiaqlnclrnutt.hittun*rTr
nnfur i6fi r;soiorcqfihfihnir r6r*oir
rirrditn,r:rr{rntrr*rrrl srcflmrmnfuI
d X c i, I x r -'

I rr|luqut u|Jrtr1tn.lq10

m r rq firfirlii8nrrisqrir
rirrilnfioru olcdifidri;dDt

t. nlid.lrlrs;1trtrDrie
n'r rnnrfioun'rrun i.io..,ion
nr rqdnr :iiq#lun,l intrDul;fl1
ti'rtltnrng,lu r rntnr, , -" , i^

ntctUctcira

mnn'ir q.irtl orqcctilqffilor irdi-
cator rL6surfrdldorodlrnurni cum:
nndnt*iii rramdernra{ruiu g ir
od1{ q.rnnlrtrdou rbo *rod1{ #of,r
riu er

Ulnnn sorbitol *lrntnuSn B.coli
D0m1n B.fe!$.rsonii<rl rhri1rniclU
ccdl'nnrforlo&uiilnt *,rni.roi'd : rr
nlrlrhsuuthrror gt riomniumwnr
Et€rile 1fifint autocla\.e ne1|li0||qc
rhlf, p"pt ". tu"" trriui,rruooiqu
mmriirifro rt'mtrfrtirr,rdr.rlnn
nrs f,rcfi cr yiu rnlrfi.rafrn'ri britr
mru{u dr nrNrhrnrn1utniffi q1n*tn1r

autoclave ufir unrfimrotmr t tfiuttltJ
q.rnfl rf,s.l rfru6#1*rs Hcr o. rN

z. lrhunrr fiqiurnrn rnrfoqrirlo
o1ft nn1flrtrburfor re dq firilirfor
ro r iomudrnrlnf,ndrsliunn ri*tmrn
uuncrnfiuli#1cn1rffiDu Morility tiu
tr. plermriae (ncr rctile ) r S,
liprrfaciens (notile) dlUo{rfrd
8?r ftriu mrxrdouh{r,tiriri mrh
I mnlirfrlou mtility r irrndruur.gn
dr{*1u

^ .l- .- o t-3. Itorntf,lgr Ettt 8€rnl8 I fonfru
nllldou rz tialoli8nrr'|dotnilrrln
,iT fi rrirr-rnusn,forn.nrrfidlu r.-
rnrs r f,u,rriusoncrnrirrd liu n1.r[un
P.rustigianii q1n p.alcalifacidrg

a .lm{x1mfltffoutrlr lftntrilnu[1*ln
Tlehalo€er rhlactod€, Adonital ( . )

t iouun species rir z oonqrndu

4. cqlt€r prolarar finirr{u
r f,ssdutntr| dBase III plus nltunn

'trida r qu

bitol *r
4 i11&{

r iunrcrdrriurnrmfiqr r r-6su gr .triirnrru
ri'r,tri itrri"oto" rr$asfi rffi rxfiorr*r,
mri qr rfiurirur forfh f,s1dou rhlfrnrriru
nniaru rirrrnrdirnrrriurf;gr rdr*)rdn

*ooirlme
-Eff{|l
fuo..ri,

ur..n,lofi
ri.rqfin,rr

I rhtn

fi pr ryururnr 8 rnsqurlnl
orqrirq#,loriouirnnn udrrfic

riu nrtrmou#ru,L*o 
"o"-
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firmrhtm{ rlornr "B""i.. lf,lr-n{
rilimtnhcurffi *iot*rrnrurnn

.iu a
01q r llu r rtl8!1u!0rnfi'li I lJlttlu!$rn[D{

irttru r nc*{i factor mt'r irirnnns
" ' 'u " "ridurrrinrrrffn rfixtl1 qtlf|'lxllllttlllfl 

E !
rfnoonrniricnturh't'lu rntn,tnir io
,"ti.tl, frt"#rdqrffn:olaandrcrnnrr
l*,r,f;r,,florud.riur I irr*r
*1rl

I ao
m5 trou1tfff6 lti.crobiocheaical

lrnrurhlrslrulrn*:mrtftr r*i fi mr,ftli
rnnr:*mcfidcirio &rterotacteriaceae

tl

odrrtrar{rriu I ilrrrr rrulilnpfio'r
f d "89.33r 0Rs tt8filtnRnll*:rrforrfia'trL

t;;..tltd fiariru to'ozx ..n,lo,i.*
rso nruf,ud nrtrxouf,rir'lhnnrrnarqfi
i.i,{Jrl**t.dt"at n.r"o..dru,l.
r Jl, dmn sorbitol lrmlunrrrn"rniludlr
nJ*,.uluo,,lodqf;irn.rnxo,rt ii.n.,

2i
rmr t6glw blood a8ar 1r0tq1mtl15

rmrlqrnihc'Bmvr iosn'irnrr r rnc rict
W Hccq (ey agar

rsnrtilrrir
f, Radra EW. Truthtable classifi-

cation ErId identification'
Spce Life sci 19?1; 3: 135-156.

2. Radrs Bt{1 ClaPPer lits ' Boren IG

and Balb R. A Model for
identification of bacteria' J

Gen llicrobiol 1967; 46: 407-424,

3. Fa.r-r JJ, Ill B' Davi.s Ft{, et

al. Bioch€nical idetrtification
of new speciea ard bioglrotrPe of
Enterobacteriacea€ isolated
frcm clinical sp€cirena. J clin
Microbiol 198it; 2l: 46-?6.

Niss€n B. lticroteatg for raPid

identificatiqr of &tterobact€r-

iacea€. Acta tat.h l4icrobiol

I'n.rtof scard sect B. 1984i 92:

239-245 ,

rnn's rriffi . ffirlrurdlisrilfilf,qu
rnriicdu Bacteria unt llolr. rlt
6l1rf,mflflucitrl1rurmd ffi t+ aih-f,

I fi.f|. 2529 ilfrl 13-L?.

rnrfrn6 srr"T t*rnn ' mrnrlqi'ucds

,lonrnfi ,i, rioir unrnrtfia,fior,

4.

o.

eT n# rntrinurn'urflsr'lnx'

:-nquriorr.6rfrnrr. rneitrqnfT irur
rn8ntl'lH$rimrphinm

nrh u-re.

rnreti vnrrcnrfo{,

9tt $l U

2529 ,

1fi.u. ( rtdtrnlltr6 )

rn*irrqnflrinsldin
*r,#*.r*-ri
Nr.ninsrduriurqurl
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h|n Chi-r thi *A l9g); Zi:.lOG-159

nn-tr r Grr8aftrrnilrr.ru I ia t.Gioauar dzua-r r.t
rinrn nll6'liir rrnm rnirir rF ilrgl# r:irjr

rrfr :cirfrrnirrcriarrhrimer*rrarrcirr*rr irhrnndh
urnrialfioered t3,o@ rorim; rnr ro rnf, &r r-ry"t" rnfo
frrnmonrrfin umii,rr.|}iimri.r thi&rbitr.ric rcio r-*f;r#rd lrs
mlu r flrr ri*r rdo 1 aout inr rrunnattnor rfo rfoeoer*run mr
ftuitrirrfu ,o.uu a ,.r, ufr lz.tB I z.zeunmtn&fieaenrdrfrl
friaotruerdrrfirorhrirt*riut*ii (t = 4.6e, p (0.006) ,nrrr.rq
fircirfr rnnf,fftnafimrierfuerlrurr*rufi innrrsrritrufif,nrr?l
rnnrur fon&ra*tu*rlrnririr rnctit*lrnm.ursr rirrfinnld r*r
rfr : nfr rrrihrrunfo , r inr fimrr I llrrhrl;itrnrrnafi rftrrd ffi
zt &f, s riouimrru zsl3 nh rbs-lsg

Ab3tr8t olycst€d HqfobiD i.n hrctiqBt€d n€d Blood Oells.
Cbarnrat N, SaErrtilert S ad Charnrat p.
Cf:rcatea hcglobin in t}e uF|Dr ard lorcr frrctiaatcd
erJrthroclrt€r }|aa Eaa|[:ed after c€ntrif|{Bticr of uched red
cell at l3r000 r1r for l0 nirnrtes. Ilre halyaEte nas biled
r+itr orolic acid ard t.lre flrfr.ral forrd. rua t}en rsted
w.ift uriohrtitr.nic acid to fo|! a colored. proart nhich t€a
Eeeql"€d at 4'13 r!. fte d:rcated boglobin in ute uE|er r€d
cell frastion rns l0 , 55 + I .3? rnle/L rdi<*r rts hi gfir y
eilFrificant lqer (t = 4.69r p <0.005) tlan tle lorer frac_
tidr, 12.18 ! 2,?,5 r,mle/L. fte deterrirntian of glrcated
hogJobin in tlre fracticnted erytlrreJrte can be uaed as aa
idex of glrc€ric cqrt-roL for diabetic tntieat^E. It can alao
be aplied for t}e estintio of erytlrrocvte g|.Evival,
(ferprd : clycat€d b*Clobinr r€d bldrd celL ) Brl1 ftiane
M&i elGl 1990; 23: lb5-l5g

nreir.rriirurfi ffirrhfo (, nninnrr[ffi; ] ro{ u1u r frtrrlr unG rfie rn*irr rn&dirn
qu r nirwrrrumd Mningrfigr"isrlfin
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ndsr ettf,fflnniu (orrcat€d hs-
Slobjr' Glycosylated h@8lobin'
clycoh@globin, glb fi60 Hber") lfu
clnnllflffilo{ tbA 'timnld 2 'Iil
1s1sr rr 111s1girnfl 4llb 6l1m5nri11d

1aci6 sp€ctrcphot@tric rethod,

Electrophoreais, fsoelectric foctr-
ing chrm8toglraphy ' Affinitv chrp-

natoCfaphy ltRE High Performrrce
liquid ctr@tography (HPtf )

tiorqrmlimruor ttvcar,ed hm'
I ,,globin'ltltiofiNlom1fln luognulEfil

nnlFHid*, rE8t t1mfr1urAufiru&iiurrilu

tii"lo uncor#riielo{1ffiAiludnEtfio
do,iuquriarfiocll^do.riou'r fu in6mru

' 'i < ar " urnniu locllb u08 116 I xo t llc I Rl)flrfr{ u)1

n1f, t1dft ddnlnnld'Iutn1dmfi ion n d{ ir
r{nidimumn inun€o finrtrrfrldulotng
rm.rusrirn iif, r rn nriu ronrnfi ru r "nn-ffi trrtAJ
U1 dlycation nffintu flcUU nliftl'lt'Ifl
rrirrrn otu fu infitrgrthunr5mnfi{rgdu
ZO
fi mn.t$ t aD6'lui'l.l5r EE I 1R1n1{1 nu 9'lll

oluno{ Ifutfioilnrfirrrlfl
i-

n1J*nnn1lffi1ctctu ds'lu$ml
druror rircrfimuat 

"riorforrurnri " ln
nrrmn:mnn"iutilmsluil{ l'ln1f,uuft,i"i
.tud1't t'tR1H11 clnn'lf lql8 I noo I Huilel{

rfrur unc r iro riflurulfirlqun, rthrnEoru

ror rierfrocuxlr{rtruortilrfl riu uiritnu
rrerfiodu'r unu iioqfiurttd firrndffic
rudr fi rrfrnrrintnirnc r mfir'ludr$fi u

d1rntnalnfrilr0{ r#rforqa lnf,o{firil
.,.u..uiio'Un.nrtfurt,.:cdu d$ ct;;ft
drurorrfurfioana,r rio'htnf,liurrr"
1sifi*rltJ

flr16tntt..
r . *roirrmrmrunn 16q1nn1i lqlt

tt
riioacrnilnoorioo*rto{euf,1lu tilrnrrriu

rfioalirrfia E[ttA $imnt r m./rn. rir

mrfiur{quru herrclvgate uw rinrdrs

rfin,r ldqurmommo{tmn 1ox?5 r$. 'lu
duJuir rioqfldlritntrmtnltr!1root
fl15rmoil

z . irsdrrrntl*or.r tdq'rnnrl qlt r ioa
a6gtlrni {ruru 25 l'lu t uilH 15 fll rry{

10 nu muilri zo-23 fl radtAr wrA
riurfislrt-#roitcnunrn nt{ tii oon*.n
rn unrhrhrfioniclrnrrandrulouri'l
farnir p*ea red ceu mrhf, ra,ooo

romorrfi lrru lo mfi rfiuu{nritu*4lrru

an"#rrirl riornuilrE slrb

3. rnrmilimdrrrfinful rosliifito'l

* **r ltRE yziilstra cdl1ur ug
otr"nctanr nouiri t,,

Kfe(Ct{) c a.z niN

gteno< SE 0.5 rn'
rimhlftau l,ooo rn.

l. rnrurtfiurE gto

ciiEnrrfi 1cfi r iafr rmindnnrr#r ifio
,2.

SHb qu lr-Huutih 5'-Hydroxyrethvlfur-
ardehyde (IltF) l'nof,Tr.ffiiurfirnrmon

rrficfionntfor ri'rnr:firfrnirr.ff*urfir
I rl llr !

rtsA r'afrfir"nnfiufir 443 tnlulmt(3)
iSrilrir h€Dolysat€ inriwrtr r f,l

iumqfllrrnntnr'rfirfiu s nilr,rm. rrd'rir

I(cN

XILFr

osnfifulU 1

i'rtrr rirlfitfil

0.05 nlx
o.14 n{$

rn. &nuirrfoe uru r
udr rfior lox trichloro-

mu lm. r fu o. r rrnmficrlB'r tllc
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6b i.|r Ertir.-td m

acelic acid n{lu 1 rn. tgdru:tt ufir
rhrun r orriruldm z xn . t6rt o. oo rn
0onaiflo{ TtsA n{l 0.t rn. riuf, gz 'l
ii1u,t d11N.t rir.rfir6urdri#n1raenfin
unofi sqe mlur&ni u.*r.u,drrlulru

zir
r frEufluntl$nn S1rfi16c1nmi.lf, o, -ntr
o'r1$lr {rfilo1{1 dri.lrfrfiiu,rlwrforfiu
rtrnl'tml

t8nr:nuimo ds irli i*rtrrfigl
( precisicr ) r iroi,r tmrysate #roirl
loall riDx't fru i1u,lu to moc r rhn"u

2,81 wt tfurcfiu 1 muti.B{ ru$ncf;"
!1u = 14.6?+0.42) unr r ftorirml {lriu =
3,9 *cv ( 14.61!0.58 )

, emlrisrdueal (Linearity) -no{i8
rio.rd s'-rnr erurdliucrgr ri'u,irui o

fit so trutrnlrnooRcr
mrtlriu r fiunrr locnnoa

vnnl'lE 1irtrl averade

mmri t irnrrirm,rc*rn'ufrillor
-IltF f lflO{.lll hetoly€ate
flfnrfmmfint I

Rt

(16

IIf added

)e.l.e/1,

Eecovery

u.1c

t,z5
2.50

3.75

6.30

9.40

12.50

18.80

r14.70

106.40

80.00

96,80

105.80

95.75

106.40

97.50

100.41

*rrr4nfutro.ei6n,r:,tronrr&ttnm
o tr - -n151|rnlunflnueU (% recovery) !0{ 5'

-mm firfurnr,lu pooled he{rorysete dfi
mmtrr#l#u ro rrnntgadoRnr nrirfi
nrd.run eo.oox fil roo.qrr drcrtxi r

:sfi.nor ert6 lu r fio r fiooucr riruch{,1
-.---- ! g, ; ' ;o{nutnn ||tr enu 1 crnrtlrrut rw

"-a.tmelE1u lo{tEfil 8Hb .lUunti8ati{
duwunr dudrl r rirriu to.ssgt.az lnr
tz, relz,26 txlnrlrffinr *rufifiL flr
trorffornognrrfi pired t t€st r .ri1
firntlronirlriuorirririudrfu dnrui r
aa_l
'lrt11!

q1nnr1$nei!1uf,qd s'-mfi' mru
!,ai'llnre1{1 c{[n 0 n{ 50 1!1trrlmifui

fir,r i{ r f,u r dun:sla8nnDa rf,c{,i1lunr1rr
a,, .. I
iJ fl1 15n01!e1r0,i 5 ' -tttF r6*:ounar*r

rft r.un fu riuh r foi{ r,oihutiurr:*mc,l-nJi
x1fl sttb fasfiri fu firCuct r.hfi unrf,rtrs
I tnlf11U

nn*rrqnhr rinacrnmnrri reilcri-. u
ndufuu-u rnrir i6nr:ii rnminldronmll
tmthrror:cfir o'-ns' tfrritioa o.zs
rlrmtndof,nr $rfirir rinnrofiqrlftnn
m1l|[trfi{.Innlrhrnird

'lunrrur$irnn 111b .lttintfioftr{
irurnuncildrr {ruru zs r1B rfli1{1
lrr*rodrrqclrlnnrin uifirarirn"rrnrnuun
na1rrumtrlrrcrhrmcud,luuJ unrdrud,r,r

rddarqu

. qlnml9htnl8{ Nahrahi.E lncru
flrrduunrhrfioflctoonriudrwr, ", uns

nrGrnn gm :mri6 High performre
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16.

1q

1{.

11

12.

11.0

I

.',
v

PA/t

)( = 12.18

f = i0.55

anple tlo.

gro quritrfiofla{f,1uul (-) unsdrunrt (-----) !0{e.flI I lcot^
filun

liquid chrffitoEraphv fiui'lrcdu gXIb

nu r ira r fronumfrrriou rtlrninmnlffi{tn1t
n15m$l|r0{mfiu1f,u ( irsulin responee )rt
uin rcfiJtirmnqu r fiondounfi'r qurtuuifu

rrdu dtu qudlunnl{'r qcdomdordilfitl

rtirnruor fnrtosartute *Soqf;rnnrnTc
!-
rlrnrn,turfioodouudrrrucmunRlr dru

dlb utrqlnoflfr{c1[n ffiof,1un1t q;

t,u.
rnnrnrcrhnnngo|l$R{ lijulcuEsl.lfln

nrrfuun*{cfi Jtunrmrntirnrrlan
dru rftar fioauc{'tfin" r dcsnnn'iri r iol
q'rnqrfrgq#r fionr iu{ruru*rn 11rl?l{1!

n'rrrfulgniffior r lnt fioatm qiunoalure

, finunri, Xrurnmnrrutnitunrqnttsn t itc

r froaunr ittdrirnrruttloon r fiu t fiu{nol

,hu fio#rtruuor#rd.r *{crnnr:nffio.

\iItiv|l
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nr i'1f,,til15n tm11{[enth{u0{rsdu dHb
,tuf, ruiirRo'rodr.oter qu

nr:finm:vfiL cgb ,tu 
r f,o r fioouo,c un

ncriru.tfilnc r fiflodlrlurgunsril enl fion,tii8
nrrur ims enu dfiamrrrmf,urncldG
rT sr fioarioar rrrrir,lf;, roi.rrnliranou

r irorfioauo,r,trihn6u#u unr r umsdrnrn
n'irfl uncnrrqsrirntnrKornottnas r iltsu

drrdu rdu i6 Affinity cohmrlrYBs ltu ?0 Alfinity cohmr chro-
mtoSraphy, tlPrc unry.rl8nrr, furjiuuUn

2,

tlb in hactir.-tcd E

rr*rrfil|Sr
l. Bernstein RE. Non€mzyoaticaUy

glycoEylated protein, fn
Advanced in Clinical Chenistry.
VoI 26, Spiegel HE (ed), Acade-

mic Press lrrc, 1987r p l-?8.
Davidsohn I alxl Henry JB. Todd-
Sardford Clinical Diagnoaia b0,

Laboratory lrtethods. tiB

Sa{xders, 14th ed, 1969, p
32-50, 126-t'.t6.

Chansrst Nr Chanarat p ard
M. Glycated tlenoglo"-

bin : A suitable nethod. & l
chi.ang tt8i AI'ft 1988i 21: 31-38.
Nalgsibi rnA I(, Nishizald O, Ardotl
Y, et aI. Clycated heroglobin
in fractionated erythtrocytes.
CIin Ctreo 1989; 35: 958-962.

t mulJl8fiu lu r fra r froaunr uoncdru
r fisurirrf rfi;rorn,tu r fioc , fnrctosa*ne
.lura1flrn 

r foontuiuriudfiurnruirnrn,tu
l fl09!0{lrua8 t lnx?1u901t1

uonirnriu n.r&rrn#fi olcrhlltrhr
Snd rfo.lf,r.hcruldqun,rr&tm#rhstro
ifio*ho'r, fo*o",, ro.oooo, irifio*,*
tuirnurrnr ilooeht,r ldu 6-.ln'flf,tfi8, rn
rrrnfioqrttia8rrdufinr irfinturiar.nfi
r fi grfiu r i6 r fioe[c{ rir.lfi r irar froarff ioru
fiuununnrs#')rdrir d.triu rrf;r cnb roJ
r in r fioaua{uanritrqcifi ft n'ir,luflt hfoh
lrj InsD1q.lfianlffi{ftt1tnrt|lllto{1in
qrnntr rtmnnnorgrorriarfionro{ tio- t,,
Sreu gHb ulralu

rinrs,l r*i.d, il.r. (rodiffiidin)
mn'Mlflnnun

.a
oll! I 

'lauenl 
SU?t'tU

tlr{1'l lr1RU I iH{ t$r
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rnflh! il1rni1e

(f ) fte Sth Asian-kcific Cqr8r€8 of Clinical Biodteuistry

&be, JaIrD

Seeteuter 29 - Gtober 4' 1991

l2l {th As€an Oonferele in fHical Laboratory T€dmolo4y

CentEI Plaza tbtel, Bangkok r thailard

A1n 1-5. 1991

(3) the ?tlr Interoatiqral Syryoeirm on Qrslitv Control ' Tolgo

Jrne 15-16 r 1991

[eio Plaza not€l' Tdqo' JaIDn

(4) hd Asia-hcific oqrFess of virlogv

1?-22 l{orrcrber 1991

n*assador Eotef' BarUkott

(5) XII Interrratiqlal Oorutreas of Clirrical Ch€nistrv

3lgt Arunral Oonference, Artralian Ass@iaticrr of Clinical

Biodraiets r Inc.

6th Asian-Pacific Cogress of Clinical Bichoistry

blbaEr|e' Atrstralia

ltov€iler lil - 19 ' 1993'
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Hrll 6i4 lbi rra 1990; 23: t6l_163
rlr|lrfitfb
. rr€fian.r-t{afugr lrrrdrrrrfifierfirrirrrn :
CATAI..nIC IfITWI..ONAII AI\ITTEDD'':r
['nle ldeim IrEtitut€ of Scieree ths ttdftf tmr
fun nr#rt

runrirduolhntcln asit€s ftnrrruB1# rri,ri8 p'teio A
Affinity elrctosraphy iamffimninir,tr#-rulimt f,ommrn
lcd sa4re ldffi"rru s rq. riorf,nfififi rprc *. ,* ri*i.*
0.25 m. riorhrmunriniiurnrft*rif;ftffi .1,"r-."i"r.##
rroi6 w-rrm nririfi not"ir, A Af,finity _ chrrDto8rapb
rfihrtnfirnC*rfi f,o rf,rftn r-i',,.",-,ir-*J#S ;;F-:
fi""" *-ruiu qlrunflffiu1rq'rrilnusrru t* catal5rtic ...-y
wiTrriur*rrrfo

Catalytic rnorioclonal antibo4y
(c!rA) , fruuouir#fiinrrrilrtrndrs r ou
rlri rcaorforirr rru i.lh,rligr*1lor
nroocfilufi r firlrrdl frnru,r:nriou tcata-
ryze) firnro:nld qunr:R{rt ora eo
irapten uioflnfiuudr Fndtnrernfifutnrr

" E. ".."tl{tl0uouofMluonlgl catalyze lnuBlqqu
srolnnrrdo$ nrfrr hapten ro{,lfifiefln
r f&rcd{fiqr n:cfirlfi r fio oll ..n,irirmu
#rn"uftnr ( carrier l rinigxq; Bolrirr"
senu alburin n5o k"yhol. _tirp"t
henocrranin fr nouiunrf.ldt mqile lV-
bridoora [ncnr:t6on clone fitu{tcdll
foliS Short analog conpetitive
gl,rsa rirtrlr fio ascites r.tnlcrnfifd
a.scites {luru{rnudr rsusrounoruiliraql

,-68m n1'lunllouflnmonc,lnlrhrufl-0f,1r
6u'r cu aacites _fio,rqccqfnffiimrdu
rf,srriu qn rd i.jtmroin",lnhdnnn..9rrnlc&riuir r.lfriur cctarrze f,rfiacc
rlrfrnqrnuoufirnfi qrnrtflrn-rni.i i
r1ur1ulfiim1ilno-u t*l6rnd.*u, oi
.tunrrrsnuor&nftrfiuinnf; rroi6 Hi.eir

r ms{runrrilnotn{ fl irlrfic r rfilrurfir
ND/CDF koject CO-18? (r,b..

936-5544-{-00-6034-00 ) irn,i1{{rfi
10 m1flr fu{ui r s'umnr esso

rr idruffrdc,:rqrrf rnail,udfrn-uius,l
o rl I

nnun nor nrginnr:rrlmi rnrinurf,g
rig'r,t$l

- 16l -



tlcrluiri s

perforcnce f iqr.rid chrqtoeraphv
(tFLC) lntnf collrt DBSE-IIX9=SPH

rrfirrurflnrlfifi Prot€in A AffinitY
chr€DtDemDhv [nElilnlll*omo1x
uienCro,nofi#iucnld . rdinm1ffil
rrrinrooootriroAounli{uiudfix t fi nsnEsh

mln catalyze fir r mntfuio1ri rcanr:
c

fnomlumntr ft-nn{$n ournsitrnl n

uftn1rqfii1[Ethqln Prof. Bernald s.

Gt€en [nc hof. Z€lig Eshhar

mrntuo,&ni.rrfi ufuiim t"*lt " 
I

rri6 mc
rir asciteg mihfi 1o'ooo g ultl 5

urfi rioq,rrinr t;4 hu 20 dt rlis
buffer dl 8.5 nl0illllll filter n!|lo

0.45 un-o|l dattrd coh.ur (DEAE-1I6

-5Pl{, ?o rm x ?50 m) tilnrt clution
-t,ft{ufr)

Solution A (20 dl Trig tuffer
ptl 8.5) 901 + Solution B (3 M

sodirrl citrate 'lu 20 d'l Trie tDffer
-,tpll 8,5) lot ft{Otl1f,1uul1||1u 2'5 ullt

6cmca nc soruticrn A fl{ 1||60 ?0t $sc

rfo sotutiqr g iutiil got tanf;rrnr
,tlnrr r r$Urdmrdru ( Sradient ) Ultl

r?.s mfi srdnm*rui'riu, u, 10 u1fi

nrrrf,T gradlient fifirralrr#ol LDc

Analytical-ltrltiple Solvent Delive-

ry Sytten BIO.A! 4000 it1n1lffl1qm

fi rixiluoonrn fistr1crtom1limftudtfi
;;.#; z8o u11ul,trr 't*,#oo
L.Dc AnslyticaL holrramble Wave-

Iength Detector $t /fOoO iTnrrrfiu

fr€ction firnm so mofi sE 20 il1fi

dnarrnrtmrol eh.rent lrflfiu f m.m
o Zt. .i

U1i CE'ti pesk noluomulat u Peak fi

2 q1n Deak lnlh ftnrn s peak- . I !-. 'rnrr&u0r*.n-r1tnhtuiorlfilr ( ascits )

rnfi6 notein A Af'fi-i tv ctuimto-

drarLt
rir e un.lo'l ascitee thf, ro,ooo

8 u1u 5 u'rfi , nroliruuriunloil nuln

0,45 llnro|l c1nfri *1uR{'Iu hotein A

colrn (bed vohre 5 nl. eqtrifi-
brate *lu 30 dt TriE buffer fll ?.5)

iT nrtfirrntr"nrl{tdu not"itr e oon*ru

ritrn{irrilroritfiou ro trtuoq t.a

"rtr* ,iana, 6rube t o1[ofiioionnrca
o. 2 !, 8lrcine b'rffer Pll 2. I r iu
fraction momu 2.5 rn. fn'Ifi ellBte

firdrinrnntiTc Z[!,Tris h:ffer fli 8.2

rnrrmrm, rnrierdmr lmfrn3fi 'ri
,i"uouimAduunrfrnri'r sos-pne

rnr|lffitffittEt||fnt{ufrr urt-t
.r.Rd
ti1 l o1lornirmr Efllnnrn ELrsA

fidqd hapten fi "-,.i,rs"t 
fri BsA

tnttffitl Catalvtic rctiYity
ir r nruofiLo6fiucnri uruirnfirfi

cnrrr f,du 1.8 $n ' /xR. ttntirm ?0 ln
rorinr ril&iiurriufitnrmn 20'1x1ftr

fien unc ro uncrfufo{ 3o otl Tris

br.rffer g{ a.o firnrricmnrrennfruuRcfi

4os u'llulnfti tru{ouw kh";ic fuie
nnl urfi montrnr ts ur'n

substrate lo''Q-o'L(Gtr) r @[a{(cnr) I @zH
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btrlrtic fhcfo,f mibo{r

rtftiiuriirdu dri

l'lor\ le-(Cltr)r @[|N(OL ) c @rH .+ PNF{H + t0&-(Cnr) r @NH

torfinlt!
6a

uu'ln, 1!fftrlo{ Catalytic anti_
todv iltnuufir uitrhhcntnrrdrr{c
rflocqrndruii hybridoa technology
udcurhcriu ulr6afi ri,rdrrd{tnr1&du.tcdil
nir&rtnliuodrtqir{l rnrrJrrdrmlrdl
ricmnflum&ftfir o!1mro{ ora ftrfofi
li'rRu,lqnoucnrnln{n1r[fl]tf IRErl{0tr11
Hnsirr ft furor&rnrrrr.6rruo,,_6iit
rrofurourri orfi rjlr mrriflnmriie
siotrtnui# r niglCu rft,orfo r orriii
r oiulrdarnnioinlmurr{ morcur.ffitmd
urnfiqr rfic$ufio.rqqc.rf crA,itr,*-, rnds.

rhrirrfi rfinffiurtfi," r; d,*,.uiCrfr.n
-tilnm,tlrr,a,rs.i r furrrrutrh;r*l
nrrttgun,lttusimn&flriuingliudr u

o ol I I 'rururJ-g4ai[ntUir[infn moecumriiuf,
flctfiul;ortiu catalycic nanoctqul
drtibody rinodr nn

fua *# tr.ll.(cihinn)
m*itrrfififrinurnfiin
rurnnfim,rrunn'
ltnrinmdarflurqr*t
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.{sIAN PACIFIC CONGRESS ON BLEEDINC DISORDENS

AND TRANSFUSION MEDICINE

lllay 12 - 16 ' 1992 ' nl{ I $ll1

irnrrtr rfisu dsu te oct, 1991 380 ust
$d{ 15 oct, 1991 430 ust

6adordfi
Dr.ThiP SriPhaisal
Division of Pediatrics
Hematologv

1.fi.filcrt{n01
nl{ I nt 10400
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Bllt csi4 rbi fts 1990; 23: 156_158

PFDDILIqF fON OF Fpl\rIrohll{f. AI\r:FIEDI)fEq
TlO IIT.DIAN r,.EIN@SYTE AI\IFI(EN{
of Instit*e for rr-y{ody thiwrsity of Vienpr Artria,
rr*:c nfirlnjrr

:i;=:==::::==::====:=-===:==:==::===:=_=:_===_:==_==========:====:==:E==:!= .

1. fntroduction of plasnid D|,IA

into E,coli lttunlll#Ufi pl.a,ni d
DNA 81fl E.coli

2. DEAE-Dextran Ilansfection
3, Imn-rropr€cipitation

q 3E ,unllrnotfirjffi{q og.lum1l|nrrRno{tr
Prof. Dr.hlalter lt|aFp (ns Dr,llannes
srockinser dlfilane rfiumunlr;lnsffirl
s.tu

tlsr rtd r fi+ns{ rwnrilnorlr! d _IDstitrte for rrrnlog
(hriversity of Vierna I tftl;ffiI*is ft$riurdrrfffidft$t*1t.,
rnruns adr I nciflm{ nlecular biology dulfori' rtu""ror-ti-,
technique, Pla.*id nfuripr€p, Uft ,A6arce electrophcceig liOUfft
!fttrt?q$1rmffrot rx{A rornrnfifirfdrisrrirrrdn DBrE_Deortraa
transrectio'r ii,ir,,rr#,h rc. nro id.";;J..rrna-*",n*, A
lrflll er.rkarvotic.cell iie6u rioffi er*arr,,otic ceff itt;;;#
flfr *o nra f;rd r ir ru*nf,rrrrruniq r rf .Ur *, t*;, **, i-
'ir rnnqnecipitatlan t riurnniafinh tor urcrcnr 'arltibdies
rnnr1rxn1ftfl di1rusitrfirut nnnror rrfi idn*rs

r neiofird{unrinsmffio

I llll'l'lunll notrt! fl Institute for
Imunology thiver8ity of Vienna
uru r nfiood r eigrcrilriufi 26 riugluu
2531 - 31 lstHnnN 2532

rr 0't't,li6thr{1rn*indforiuins,ldin
--ll

nu r rnicnrrumrl lrrinsrfis r frsr.tflx
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bsi-rrcr* r

1. Introdrrticr of Placid Dt.|A

into B.c.oli uftfnt ltrlU0l PLssoid

Dt{A q'ln B.coli
dnn'l

.: ,l - "iolf,0rfud1u1u Plasmid DNA' l'lnluuo

ruriufifutnrrirfutqri Prasnia uu dt

nd,.l|irtrtcr E.coli tfio E.coli [ttsdr
d o 

[mu1u*18qrnl'lH Plassdd DNA t tsltl'lu'l

mt'td Pra.eid DttA lfllrnu E.cori fi

risnil ftsuforoati on technique fi6'l

qTndrd r.cori fiir Prr".:.a ona fi6ol

n'lic'1n'luMn s irhrugn Prasnid DNA

dfu,n.roon..n E.cori ri{oti1lilAftndo

frL r noiofiqd$un Pla:Erid DI'IA 00flq1n

n.coti tignir Plasnid niniPrePs

technique
16n1

llansforqtisr ltechniqt.te

( r ) r fi n. coti n{'lu$n0crmfnn fi'l

pre-cool ori'lu ice batlr

(Z\ lful plasnid-DNA Ril'ltJ I 1 lnl
fim

(3) tnmfirf;rriuuns rncubate'lu ice

utn eo urfi
( 4 ) rfinoaflnnocunlu "ater 

-Uettr

42" lt q'lu 45 iu1fi,:.
( 5l lloftlul'ln1ml tl'lu ice bath 2

urfi
(6)

(?)
t fot soc solution R'{ 1tJ 0. 9 R .
.;.n
d|lunocnano{tt 37 tr u1u I i'llN'l
imrrd'rnnoanmo{1ild1u it zzb

rr.
rinnrurrnrril E.coli'lutlnocltlxzt
IRC{Ur|0lml lRBl tiB (LB redit.m}

f;fl lryi"i.ui.o ung Tetracvclin

DUO'tU,r z ; x
outiofl 37 i 6nOOOU tio E.co]i
t
firir r or plasmia-olre 

'ii'rRrlndqt
r q€rur f,urornfiqfi r fiu'tddrun, r unr

(e)

(?)

2. IEAffi,ran Ilarafectldr
r*rnt

if, tt"tt"f*tio.t
n'lr'td Pla.snid-DNA

eukaryotic cell

r itu r vreiofili'ru
rnt nu r firlu,tu

d.ii
on[un u{ t n0'lti

eukarrotic ceff fo nirrf6rldo{ffi ltto't

tilrfilfinnriruucrcu _praEoid-DNA 
;11f, I d1

lrtriuoonmwftr r gnd

16tnt
fft reiul Transfection solution d'ifi

- r &l oacp-D"r.tmr, rbo rlrenfrfi5

- titll chloroquire phosphate 20

'lrrlonfim

- tfot pla.slrid-Di.IA 50 1me5fi65
dcd

- tm nmq xN 10fr Nu Senm 2 Nfl.

- llfflloul{a
Ql tfot T"*of."tiot solution fi

fiNm{qu eukarvotic ce.Ll (lu

nliinourilfi'tii cns ? ttn6)
( 3 ) oud rz't 5x @, ultl 4 ixlN{
(4) lxotrtut1fl1oo neditm vl{ l{R'ilo

IOX Dl'so in PBS fl{ltl e rtn. du
d 6!
nofl$tll$ro-l u1u 2 ultl

( 5 ) A1{ rdRR 2 05,1 tlnl l etl D'EN

with I0* Nu Serr-m nil ltj 4 Nn.
n.;16) ri1riflBltfilufl 37 i 5x cor ulll
48-?2 if itl{
f,cc{nrrn{rrrilr6urosi6 rndi-
r€ct Im.nofluor€scent tech-

nique

(8)
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3, Irrrs€cipibtianlbcbnqrE
sftrnt

o f d
u1 | tRR I 16t ROAtl'l 1manlnc1g r r.5
.:d o u aclnuilqiml$ I tnR[en[Rcu1 ceII lysate;.tlnlUtlulm protein-A sepforose fift

nonoc.lonaL antibody 6ooti uoufirquw
d do . I

I R0tlt11fiq1 I mceo nonoclorral aritibo-
4v qunn{Utiuu protein-A se;:haroae
lxB elute t 01llouhl CUiu0BnC.ln

protein-A

Pla-id rlnrpeF
i. lFu{[to E. cori firdnrnnrrri.r

TransforsBtion I cofony R{qu LB
.td

broth llll Arpicillin [Rs Tetra-
ctrcl.in

2, Incubate f, ei"z dr.rFru laurldr

?.

lue'lutl 275 rFn.
oO E.coli suspension n.i.tu Eb-
pendorf tube 1,4 irn. [6hdut'l-yv
1oo0 g I u1I mft.tdri1urjufi{

t.
u0ll E.coli tr)t Cluconix fit
LysozytrE 100 ltnffiAoi
rar 200 ]rnftiflo5 UD.r 0.2 N

NaOII- l% SDS, incubaLe .l! ice
beth 5 U'lVl

(t. lA& 150 1rr1fli66i

toac, mix Otirti
i. Incubate .lu ice bath S lii

! ;, d!
8 . u1finoofi,ifirMlu-Ju r ilurirqnnrurru udr

I Oll Phenol Cllcl : R,t'ltj 400 1rnoi
R6t5

g. rirrtni! s u.rfi onrfiuiu or,re(Jurrunar

10, r 6lr Di.ethylether ntlu 300 Unftt
iiat

thrcfo.f rb to t[A

lt. rJ"1]nh s urfi urirmiu rtter ir
12 . r fui 600 l{mrfitr !B{ gbx Erha-

nor n{1urdlfituih rooo s to rnfi
13. ldrt ?ot6 Etbal n,olrl 1 {n. (61i1

rnh s mfi
tl. ooJr.rndruurirqunln

3?'d qutdnsnBrlrri.l

lful Ftlda.se-Hro n{lrj 100 frnetfint
/uRoo

Plaa''id-Dr.rn fird rhtdnqrirruiE
I

Agaros€ electlophores i s $nrrfiUfi

-20 d

aa
Sepharose nfllrninahmttRreilg .t

svcC'rsft { fl5,1 .t $ nt !t1t4un1! I Rnnio{ uoue I ctrlu
1Ol'IH1E SDS-PACE

'r6tr1
?u( l l ooinln[ouol qulnl lml nDan1l c,tg
Ir25

.- i u t ! ulz', uunl{ ItRn 3 rri{o'tu ls BsA_pBs

xrt l0 dt KI

ldrrirrrnufi

15,

4,

io{ 5t1/314

(3) tiu rysine txrfr"r rforirqdrm{
l Not Roqfi11[An
i.ifllnu lysate ttn?l l]€ate R{

'luunooffi protein A-sepharose

fl OAl1fflB nonoclonal antibo4v
riorncubte tJn0c?tofo{n 4 d t1uj

2-4 t11tit
WR'l{ protein-A sepharoee 8
Ai,l

nlute lnlfi r cu#1u sarrple buf-
fer udrit supematent lUtit
SDS-PAGE

dr sm-pact ger fitdruir auto-
radiograph

(4)

(5)

(6)

{7)

(8)



ertmrt t

(9) ruisurfiuu ura irfru statdard
dcDrter iccffrlftrir$fin'lx I nnn

a or. q
rortuo nIqu m{n15fingl

ia'
urlqln n'lllil lguS tne ffl{'l

drnim ftrdricu{rulrurornrrfiti{l
lorruii{ulordnriluf,tdnotnu urn|lru

nrrfiriludrnritrrriurnr{rrffi Journ'l
club fin.t t fioul nr z #r nrtc,-ot to .
Journal club u 1'lllffEl|.lculm ttri1tH

oirtrrsqddo"nn fi,u moaqul*{uuurhnir t T

.t
rln n{1|laq8!0tn$nq8nn&}u fnluur{1ur!
iisoonriilirudos ufirqfiuifteuidrnou

" 
g. 6 I.tufl'll8oH lfi tllllt{u1xnl1u1qgr11 |fE1utl

drufurtnriorn nE z fti{ mscqufunr:rd

rfrunrtinlruiuoinrcil{r rorumrnr'tu

Rnrrhfi tr.snotnl rirlfifi*ir*rnrirriri{a
iirdrurin*rfi ri'rqcirm'tiquilir txd'tw,
; - o- r,od tr

r rngnlrctfl 1u1qffl$fr Itun11 t flt

irrorn
frii"lrooourn"o kof . Dr.ltalter
tl

Iftlalp ilnl Dr.lbnnes Stockinger tlnc

mfi n1rm1$ililfu ifl {iilnrrruwi't{ 1n8-

oon r *ishfo unildlu'l*.rfr no-mr*{o fi

irru rfunf , 1fi .u. ( lfinietnrrilf )

rn.ll tpftinr,I
rneinniforiutnurn6for

a
mE I taufln l[ ]l?lg

lnrinurfiu rf,src$l
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F-f rydr:or<ybut:-r.a..ts e
rr*ririr

=:=::::====::=::=:==:::====:=::=:-=======_=:=a:==========:=:

umn trIbdro,ehrtyrrate (mr) rfrudrrftndrrirf,mrirftcfr.!f,r
runrcfilnfo (htoeie) u*nr*rrcr-firfir m ftirrfornu#
rnrstnrufic{r{u ,.*rui rdr ruoi8rn:rncimcil o a-
orfouftrnrrCfl r orf*i Ffrrarox*rrtvrate defrydrogenase rLftil
nr ffrrfru acetmcetate uG rlaD rurrr.frruriu xnm *rerrntn
{rnrrfiulnri,#-no }rArH rd ,nourau,r* *n*.A
:rfrr mr o.os-o.z? nffitnrnfim liluirhsrnrrfliefu rc*nu
rfimir s in61rndoAtr (*rr*: pny*rcnq,tiltyrate, ketoeie)
rrrfir r nnirn:unr6r lwlnl r99o; 23: 169-1?4

Ketosis r inrnrcfi r fiacrnmtfiaunfi
o{ntrnunll r }rtrltr6nrttos nr{rurg

rnrrt 1na r nrfinrfinttirjrcrmlnru [ns
Nn1'l3n5o51ilo1ll l SUn'I1 Diabetic ke-
toacidoaia u4a r fiaqrnrnrcamrnrr
(Starvation) fun:f qh (Aqrte alco-
hol abuse ) 6'r r finnrroonftro{uwlrift!
infaolnrotariutfr nncfiru r ftrnr:6rou .ru

AU n0fl11ll F-hydroxybutyric acid
.!- ^lsogt qc r ur'l:Hlnufiintimnnnnfinc . Ao

it ltf ?5%(r-1, nns.lurcHi.ltfi rfiA
nrrcfirnen sou fiqrrfilqr$ulufunrfilrn
n'irflrtitslfin z #rfo rcecoacetate
(AcAc) lns ocff16u ( acetone f tiri ,iru

lnf| nonenzynetic decarboxylation
ata

nnlgIuUoutleut{ I ljltdlllr Iu0{1u n1t
1UqAUffi 0mn1rO{Rnlttntnm?r ketoais
a..c!
c{ff1tqt I ttt n1lla lx,t051laleux{r|ufArl
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