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Abslract : An Evaluation of the

Determination of Total Bilirubin in Newborns

by Chemical Colorimetric Method.

Tan gvarasittichai S,, In-ngam L,,
Tangvarasittichai O., Kotivongsa K. and

Vongsaming C.. Determination of total

bilirubin in newborns by a chemical

colorimetric methods shows a good

correlation with the MtcRoBlLlRUBt-

NOMETER (r = 0.951. Y = 0.180 +

0.958X, n = 87). Th6 coefficient of

varlatlon of wlthin-run and between-run

assay by this method were 1.85 - 2.8i$
and 3.32 - 5.0396. The lineadly was al

leasl 1 8.0 mg/dl and sensitiviry of this

method was .l .7 mg/dl. Bull Chiang Mai

AMS 1991i 24(2):67-72.

Keyword: Total Bilirubin, Newborn,

Chemicd Colorimetric Method.
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Germany) ii 528 nm. Iorfld{rndu rJiuf.ri{d

(zero, blank)

?6nr:nnao.r

f. ilnl*romtdtiln"ilf rtoinanrtlro:rcrd
ffipiu:alleuiinrrmrlroii riuiiirn:r:ri
n'rornior MtcRoBtLtRUBtNoMETER
(Amerlcan opticat) lnavlrnr:ironcr4"[u6n

vrr:nvtrdu 87 :ra
2. oeouoarufi'rl.t (precision) rirnr:
irnrr:r{dri6t0ullru'lu,6it (pooted serum)

2 t:fl'u 60 ;:6lgllrn un::cdu:Jr nnrllou
rirntliro:rcr4uulrirhlxiolriu (within-run

assay) ![R! u:.trJ5udoiu (between-run

assay) ,irueu 20 nfl
3. yrodoun?'unnd'o.r (accuracy) loalirnr:
irorrcf'ludilur{,:(serum controt) riinrir
f,odnG(aonomal) fifici.ridl$u:alqi (cBR

CORNING) ,iruru 10 flfi
4. ytof,oun?lrrlf,ufun.r.r (tineariry) rird*ru

iifi drfid:f u:rrr6,r"; rLtirnra6aor.lfi :cri:rcti
uei 1.7-17.a n/nf,. siasdrnn'u udrfr
l,1t1OdOUA1 linear regression

5. roeolorrrulalo.lf6'nrtfrn:rlr{
(sensitivity) losrirnr:reeou'll{ri'ror.jrliifi eir

fid1iu:areirii diturion fi'eirfiqoir'eln:n
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iro rr: r{lri1nurfi trrriurirfildrrnnrtdrur ru'lu

nr;dnmorndo 4.

HAn..|fltedon

1. r.tao1nn'rrmnaoun'lrldtlrilurisoriinr:

nr.rrn6 riuiifiiodrsrnio.: MtcRoBtLt-

RUBINOMETER'h{eirnrtrfrnt'ufdu6trn r =

0.951, y = 0.180 + 0.958x, n = 87

(3rJfi rl
2. nmufiulro.riinr:irn:r:r{ (precision)

'h{rirn?ttiiuifi uoliu\d mnnrtiron:riuurl
rirbJfliolrlu (within-run assay) 20 o{r

leudtsdsii 5.94 !n/on. t{eir xcv rf,u

z.e t ua:fitqdrJfi I 5.76 !n/na. 'lrieir xcv
rflu t .gs unclrn:lgduuuiuebdn (between

-run assay) lnudtsdsfi 5.94 un/oo. tirh

xcv rf,u s.og un;ritqdufi 15.76 un/na.

'lririr xcv rflri 3.32 (or:r.rii t)
3. o?1&nndonglojiinr:iro:rcf (accuracy)

lnsrirnrriro:rctflildiilutil uoJ ctBA

coRNlNG d.rrirfiuodrrqduryirnil 5.1 run/on.

uacfifir'ludri 3.8 - 6.4 ln/na. iruru 10

o*.r ldritqdaryirfiu 5.22 un/oa. d.:d'rfi\dc:

o{"[udr.l 5.0 - 5.4 rin/oo.

4. nosounluirufunx (tinearity)'hirir

n'lrlrflurfuq:fldoriroiosl6l 18.0 un/oa.

ua;tdomodou regression line '[tl'rir r =

0.9998, slope = 1.0060 (TJfi 2)

5. yro do :r o'lr l1tro.:r-l-nlt':'ro:r; r{

(sensitivity) lnuiinrrirn:rrlid f,1tl'rln

irer:r:rilueir dilution dT qn t.z ln/oa. '16

qnio.: (crnlanr:finnr'lu '[ldo a)

Tabb '1. Precision ot the chemical colorimetric method for

total bilirubin determination

Lower concentration Higher concentration

within run betvrreen run within run between run

X SD %cv X SD %cv X SD %cv X SD %cv

5.94 0.167 2.811 5.92 0.29( 5.03 15.7e 0.292 1.85 14-7A o.52t 3.32
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?1iff rxrfl nf, nn' rrunmdirrfu $nri

lcrr[
& . ur,

elnt.|0n11Y10ra0.0Yl.ll,llJ0ec[$$10?1 ?t
-a-nrrvrr.rrniif,iinmldil{$ifiudli'u iiiro:r:r{

6asrn':o.l MToROBTLTRUBTNoMETEB n?'xr

riiu'i o':rrqno'o.r uncnrrrf,wfun:.rror
.i!rr..rt..ir

?fn11?[n113fitlj1tvt00ulu li 111 $4u1| ng{1u
'ir nr:irn:rsridmur:niisldyeurunr:
irn:rslirirsrolo{ MtcRoBtLtRUBtNoMETER

1d vfr'[$'ilr:ns"n lr'n'0.:dorofo.:
MIcRoBILIRUBINoMETER ri.rnrrldnr:n':

otir.l.fi'liciruru{os rnfisunir.rfilddrrnior

MIcRoBILIRUBINoMETER un:rrrri.:rio'irii

nrrn, soiiriro:'h{rirfrnndorn'jr lnamnnrz

irnrrrr{ linearity "[uucin! dilution rfiuunittdrfi

lcier nnr :drur nu,ru'irn ndo.rln dr6a.lriudrfi\6'

mnnrrriru?or dueo.r'ir fiiirficdufirf,unr:

rilJfi fi-:rrrir.ri':i6Siuudrrficddurre3.r I lri
rf unrrinrfi r,:Jfr :,a.rfi f, 1f,ri{nonr.i 0nflnu.i

fi10mrr:nirR:r: r{nr1uril:ra.:fi 6:iu'lel
::hor conjugate/free form lffindaa ?{fr

^--l-cia.ifirfirdr'luiiir 5o Spectrophotometer fi

lfriu e:io.riiom a Rrrurf,ufunxra.:

roiolqrnodo eiorfi::rLr:tor Photometric fi

6norlnr: uncdrrnioriilfifr+oior!urrir
n r :rccio r Jintrreao:.r'[r{6rdu rio$r'r (u r :n
irn:rrflesiidld riobi ua:roio.:srlr:n'[r{

nirn?r rflrufuq'rild6.rrvir1: :'xdrnr*6on
lim rlrn:Jr*n5o calibrater ijrs ua:cern

nr:1d calibratlon serum uio serum control

iirrrrciruriuou e:aeorn uorqnoiorn'jrnr:fi

c:rr:i.lerrrrn:grui6gfiu d.:crdur 6owrn

6nurneoo$dturio.rrJ6dhnr::ro.:1rnns"l:r1a

uvi.ryd.: loaldlrrfi$'rnr 3 f, nu'ir}{Harflu

iiritro'[o uo:rf, uiiriofi ocio4rrzunrdotir$i.l

roncr:dr.r6s
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n r loiu illf1 a r drrf o pJ drH fu
0rronruaudfl tofi uuoufiuod

rjntoi lnsrriurf' qf,u q66fuuuuri.*

ilnfrario {r*iiafrlirmno.un':aU DNA-latex

aggtutinatton (u) t<tt {ruor riorirl:Jvrnsou

rlarou6$rrndurou6usSluiil{r]ru sLE {1

$?u 104 fltr lnufin!.ruj.iuurfiruriuii llF

Hnd:rn6'Jr LA kit fifl?ill? 85.5* ioru
irrnrc a5.3* unsiin'lruifutluffiuodrrurn

riuii ttp 1nu1fiHno:rrllrtru'lnun:nu irulr
92 :ra rio gg.sx d?uernfi"trJn:lriu tz
trs ,nio 11.5* rilu llF+, LA- ri.:6t{ uan

crnildorir LA rit 1:lnneorfii6lrnro.rfi:Jru

1:o6u1 ruarJrrn4'jr'lr{Hal'lnrJnoln'ulmdo

dnrrulurnoui q 1u zo la, llolnrioai z
1u 50 :rs uncl:oiflhs 2 1$ 30 :ra d?u

l:odnr{olrhlndr zo :ra unr{uierqlafio

so nu lfiHoou?irrm :rudr LA kit birun

lrn oor +.Zx q:fru LR fit frrniuldruo.l

rirol riruldoraerruoB6f,lndsuouduod
rf;o:irsif,rfuI:n slE \C rx:rciio?rrlr
un:orrnilnrsl rhliirg hiio.flfioio.:6a

fif, :rnruu.r 6.urlr:nrduirr{o.rrJfi :lhnr:r{a

\l
Cr:fic : otfinuonnqdrufir, uouiilr

rodauaudro6, o:ub. neru'illn;

Abstract : Preparatlon of DNA-latex kit for

detection of antinuclear antibodies.

Thaiyanan P' and Susiriwattananon Y'.'

A preparation of latex agglutination (LA) kit

by coating DNA on latex Partlcles

for the detection of antinuclear antibodies

(ANA) In systemic lupus erythemalosus

(SLE) was d6scrlbed. Sensitivlty

and specificity of the LA kit were 88.596

and 95.3%, respectively, with great

correlation with the indirect immu

nofluorescence (llF). Results of LA and llF

tested in 104 sLE sera were the same

in 92 cases (88.5%). On the other hand,

disdepancy result was found in 12 case

(11.596). A kit was also studied in non-

SLE sera; 4 out of 20 rheumatoid arthritis,

2 out of 50 typhoid fever and 2 out of

30 syphilis gave falso positive results,

whereas 20 sera of E.histolvtica infection

and 50 blood donor were all negative. In

concluslon, the LA kit is adequately sen-

sitive, specific and practical method to be

.rrui{uf,tiirLpqnrrlumnmrituurirtrfi :Jr:{ril zs gt

' nrnitrnfidlri*lrurodfin owmof,nnrrurmrl rlrlriilarft,riu.r'l$rl
.. rriruf,rgorlrR lrourur*dn nTrrnr

'f a,



?'l:d'lr[ flfi on1:ul,lfld]ftJ{"lul

nr:liiodul:n Systemrc Lupus

Erythematosus (SLE) n'xriolrJfifhnr:ordn

n1:q1?et1 antinuclear antibodies (ANA)

rfiurd'n 6':iio:ror1 ANA nrlrior:Jfir36nr:

ou$a1u?r toun immunodiffusion (1),

complement fixation (2), latex or bentonite

agglutination (3,4), passive cutaneous

anaphylaxis (5), hemagglutination(6,7)

indirect immunof luoresence (llFX8) enzyme-

linked immunosorbent assay (9), uas

radioimmunoassay (to) olrfiu'jrn110t:?o1i't
& e -v aANA riT A 1U? ! l UCtfl! ? [nUYll10n10[flU

o'rda.rrdon'ldortrq?1rl!14rJ'lsdlllarfio.r'tJfr ti6

nr:uoin:uvir dru'lurludrfuru'ldii [F (8)

rn:rcfinm lad.r uflsu"{d'ltl'r:ougnnqoiJol

uoudro6\6oirs (tt) iifioil:oiallr\duriii
hemaggtutination riio.lornrir\6'irl tniorfio'trj

uilr udfirsrrfiu'tei'lriuru rui6ld6rl6'r6on

ii tatexa gglutination (LA) tlAnu, r{$u1

rr:trfuiidrir\dirr aitvral6':'tolieuasfi

nmrlrql roio$0fi'trjdoltdor\:ilrn udfirio

rdu6o6'o.:dodraliul.o (t<it) ornsir':rJ:styrfl

6.:fi :rnruvr.r .:lri6'uiliiiqn!:valdrdoinnrii

n1ln6o! otiR :lr+fionrrfio (tatex) tdorir

1 q:aofiruoudr.roddof,lodsalilnu'ld sLE

loufiurlrirLiiilrq:g,u 6o ttr eio'bJ

used for

patients.

73-80.

Keyword

the detection of ANA in SLE

Bull Chiang Maj AMS 24(2):

latex agglutination,antinuclear

antibody,sensitivity,specif icity.

ffi oTnri:Jrufiarftrdrcsri$1:n sLr fi
2flouas?!n-r't

dwror:ronr ANA or nmitrlo6rivrur onrc

uflvrsf,raq{ rtfirilurd'sriu.rlflri .irutr t oa

:ru e rn{rJerfitdHal':noio rheumatoid factor

lest 20 T1U, widal rest (liter sio o antigen

> 80, H antigen > 160) 50 r'r!, VDRL

test (titer > 8) 30 r1u, E.histolytica

hemagglutination test (titer > 640) 20 :'lU

ua;fiu3oro'la$q so :ru 6:1ilfirvruof,rfi:.r'li

fi -2o " q oun'iro:riroonrrnoao.r
iirqfuil DNA ornrfiotdoem, (tz)'li

riTm{ so nilHalfiu citrate buffer saline,

pH 7.4 (cBS) 2oo ila. itulurqiol blender

n:ordrwirrlot iludr.rdes{tnfio g ofi rir
rqadrrararu'lu lysis buffer g o{.:lf,orili'a

lfiordoouol rilfi or6ooynfil6'rurncaru'lu 2.6

l/ NaCl 100 tJfl. t6xj 5% SDS-45% EIOH

a':'l:Jdn s la. oub{rdrrirufiu'tfluqirfiuirl
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Chiang Mai
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6rr udrriroon rrJrufi r.rrlr'ladruuul{ r6ld'ra

95% EIOH al'[:Jdr"1 rrud'uuyi.lurla cc\6'

rduo:noulo.l olu riuGouyi.rurie ilooon 'l

drflu 75% EIOH 2-3 n*{ nrarsqgna

DNA "[u citrate buffer rfir\id -zo "r

ouniroc{roanu'r'ld (n rsrrn ' rhuryr""tfvi{

ulneio.rrir"hdrfi uriou)

lftndau DNA uurfiafl.rrfm $1 DNA fi

tioorr'lu 0.1 M glycine buffer saline, pH 8.

2 (cBS) 1 drururHerufiuarrfin 1 druuar

GBS 6n 1 drurir}Jrldrlu shaker barh

37 't r1lr t cu. ud?iludr.:6'aa cas fi
zuarrirr o.2go rween-2o z o{iaor{rafl.n
nlorulu GBS fiil 0.5% bovrne serum

albumin (BSA) ruenro{dru"hileinmlrdlduqn

riruto.rartfin rs 16u 10%

i-lnonal nsndi!fioio.inrflrodo! 1 TUe

fifluriu DNA-latex 1 t4uo nrudrstfiSuflu

r:rrru 3 urfi eirualouqnr:,i'ln{triulol
tfnarrrio udr'[ri':s6':Jn?ruuxmrnr:6lndn

lfu 1 * 61 4+ or .ir6'! ri'rhifun4'lfio.ir
'biHnau

nrmdaun, rru'l'l rir6fir{rJru slr rLr

3 ?'ru r6oo1{ri?u cas "lfiflu 1:5, 1:10 ou

fi.r 1:640 liludasdrururnoaold.:uii LA

uas ttF rf,or:JirJurfisufiuusgflodouriudillor

{arf,u'jrc:rflu1:fl sLE 104 :rs6'ra

nr:rnodaunerrudlnrc *r DNA-latex

fi roiurL\6^tilyrnaouril6illorfi fi rfl uI:ndu
")

fih1d sLE 'lduri doohraupnnooo',

lvrr.lasid, 6f,16r. Gnr{oofllr unc diurol

flfi z+ oriufl 2 ?{qunmrt 2534

nurjnG

n'r:lrqdoun?1 a.rfrr rir DNA-latex

\:Jrfir'tflu,4'r6u 4'q rdoq:uuda:d:Jenririr

oonrl1yrnff ou riudilurnua: arfi ur.irtfi ulifi
-80'r

n.rflisdoun?1ur{iofi o\d lourfi udiufi'h{

rra!?n (2+) '[uii ln u:-il"ldtror6n1 rfiu

l{fi -go's vdrernrfiuld' o, 3, 7 un: 14

irr riroonrurrndouri:J DNA-latex firfiuli1u

{r6unfia; s nnoer

Hf,n..|lltonO.t

elnnrraonoJ14'rdnm:fitttr:artdrufl
nrrrndou DNA rrufioatfin x:.1'iroatr

riudr.irol DNA firrrJlsdrLdo 1:4 r;o 1 :g

' Srrniro.l Tween-2o fi"lffralriu cBS

drriudr$o 0.2%, pH 1ro{ buffer 7.8-10.0

drru'lardrrirnuqdo! 30-60 urfi uas

oruvnfifirvurcfl! 37 's n1 1n?1rultro.rii

LA tYlSJ:Jn:J F fiU?1?f ltF tn?',ltJ tl tOUrSflU

qln'jr u :c r$ 20 rrir d.rrriu trufi t

32 Ln (640120=32) :TUfi 2 16 rYil uat

:rufi g zo ryir (ortr.lfi i ) nrtrroml'ir
[ 1s10.: DNA-latex :J:rngir"h{zuaurn:Jaot

rir{firflulzodod'nra!:$roouri 4 "lu 20 :ru
(20%)J:o'[yrr,,louei z 1u So :ru (+x). 1:oB

ilda z lu 30 r1u (6.7%) dru{fioldoofir.n
(E.histotvtica) uacai!?arn16oo'lfiHaalvilrruo

(0rrrrn- , rfo6o:e t 70 r1u
"lrdnaurnrjaori 8 :ru 6orfl +.tx yioda

rflqrirn'lr '0"1 r:ld'rrirrir 95.3% n'trin'l

flmrro.rd'floarfiu m xit "lifi a "q rdorir
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11i{,trrn0 nn'trunnirft nlnrJ

lrrneotfuitil 4+ luudn;d:Joli rhrng.ir
rn'rerrufiulfld*ru 4 {Jeli rJSfiiul-:l
flon.lo"tn 4+ rf,u g* un;luftJnliii s rndo

2+ (orrr.rii g)

nrlrlreirotrlrdofioldlol DNA-tatex

loaqroonurfloeouriu6ilii'lfiHau.:nt:ciu 2*
iruru 5 rru ndrcrnrfiudilriultflunnr
0, 3, 7 uns 14 i$ Hnrhrn6.jrhiiinr:
lrJduuurJaflurJfifiiglas (orl.rfr a)

nuil-:aufiuuii LA un: F lunr:nrrl
rruou6iaRf,auoufiuo6lu{rJru sLE i1il?$
104 11u :J:rn6'jr'h{Haor.ldurfttrnun:au

9z :ru dnrf,u 88.5% (nr:rli 5) unlrua

hio:triu 1 2 :ru rfl$ [F :J?n d? LR a:.r#.1

rln unchi u LA !?n. llF nulau

lerrrfl
nr:n:teiounrlriouJfi 116nr:"ll:lcliu

ii aggtutination'b{aarirfr qnlouronr:odrrij.r

ii LA "|fi':nrrf,ui 2-g u.tfifiei.rr*ral6udr

u asriluii{it{Hordo6olCrft 1uuinlr{rrnr:.
nmdruosRrrmldr {i{ai.lnaurlfr*
r{orurii LR rCorhlrldnrreaourioi$rdu
1:n'lriiilrnij.rdr r1qnrl4i:ro.:ii u 6o

latex partlcle ilrrornllrn (66.n:ri*n.jr

!1il) drhifr'ln:n{rn'ecdourfrnrflieao.!
drni:.rtarexn't#lunrfl 'teaoifir,tritulCrn-:al
dslrn.lcrnirafirrdo'li (microtner ptate)

lo!, eno.rrRdous1!fiori.ralna:16u d.lriu
1 :J :n-ur Co1 in :r rrlrrlroosiur,lnrnoifi ldHo
rfufrrirno'lc (r g) ouiftd6ildnonorfiiarr
DNA fr.r oodrriq'lunr:rna'o:.rf,r:rlu
n rrfi ortgClisio.u r dnmc r"ru u r : allo.rdlii
rfiaado.l o-ulduri :J-:lrnrmsondreufrerfr
1:Jtn6o:.r:l3lrnralfiR rfinlol coating buffer

o':ruf,nn:odr.r :lrri.lenra:du1 irg e:rfin
dr.lrur-eigdlillrirr ilrr||lo.r DNA f
uriuouoonurr'tfl uryirlrdrnir.rnr:ro6or'lu
ni.:riu"| rdo.r.nir.l*n*n6ouucia:n{.!rr[
csio.nir tirration rlnn{l6lo;'leizua6

or:rrfi 1 uaeunra -ttrurfiurn':tLhro.rii LA fi! ilF

Titer ot serum

method

No.1 No.3

ilF

LA

640 '160

10

20
'I
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or:rrfi 2 ueomruitnr:lon DNA latex

Disease No.

DNA |atex

Positive Negative

%

Positive

Rheumatoid arthritis

Typhoid

Syphilis

E.hist infection

Blood donor

20

50

30

20

CU

4r

z

2,

0

0

to

48

18

20

50

20

4

o.+

Total 170 toz

4.7

% 100 95.3

. 'hixaurnrir-r tF 6'rs

err:r.:ii 3 ucn.rorrufllqi?to{ DNA latex firfiul{fi a't

Week

Serum

Positive

Negative

4+

0

4+

0

2+

0

4+ 3+

0

4+

0
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2..|l$rr rmiinn1ruflYtri!fu $uri

gr1r1{ii 4 uanrorrltiia6oldlo{ DNA latex

Day

Serum
14

Positive 2+

(5 sample)

5155/3E/E

orrtd 5 usornrr iuutfialii LA li! lF "l n11o:xo$1 nruA1ufiin

fi:Jas sle 1 04 1'ru

Halric!:.1fi'$

druru
LA-,llF- LA+,llF+ LA-,llF+ LA+,llF-

104 21 71

1 1.588.5

t6



r ior{ou'tilfi'lr"nerr\raoa.r ('tilleiuao.:nrn)

drnfurenrlunr*odo! 30 uri "hiruaman

iinrnn6o!drB"lnqjorduiita.l Singer

and Plotz(1 4) uciii{i'rndrr\ilfinr:fudr.lrfio

atfi nrdrornrn6ouuoudreurdr 6orirlrJ'lfi as

louhiinr:dr.rroruoudreudrufi rroon6.:oroor

rir'hinrr:Lblo.rn't:ylodouannl rir oq6ur

rig oH ml buffer firmrioeilfiutjororir
lrinmrLhnoo.rrdqriu udrlrouludes 7.8-
'to.o rrurrerrrihlrir:Jogilrilnr (lil'td'

uen.rHa) rJ-rrrrru Dr'{A firdw6urfiurir'lftrn

udr uoi.lruiftrf,"li 60 rTfi qaoorfroriu

nrufinnarn drniuqur4iifi 37 's uac

+s 'q Hnhisir{duuoirirririi zs '{ nio 56 "t
ertrru\raoarodr.ruiuleifo ('lri'triuao.:run)

nr:rromlhratii rn rfiorfiu:JritLii r
nyirii Ln finrrd'xdrn'irJ::trru 20 ryir

(qr'r, .:ii t ) dsorrunrrurfuoi.:ii LA ri, og

ldnmllaq.rnird 6ofiqllhdln'jr ilr :J:g

rTru 5 ryir(15) usirfioriliu:lrfiuuiivi.raor'lu

n11or?0fi1 Orun 1u6i {:Jau'rrssio:rsudr
ru'ir'lri'Haurnuacalo:rfiu 92 '1 104 7']u

nioiloarr'l'l 88.5% (oir1.lfi s)

n'nrL,irrnr:lor DNA-latex firi'l 95%

(or:rrii z) 6.rri:.r'jrqoLrn ueirirqronrfl:n

ogrliu'jr1:ododnrm-rptretoori"lriHautn aorLfi I
zox 6{"lndrdurf:lruanr:nnaowo.! Fessel

uncoru (3) fitl'Ha::rn:Jaol 2zx usirirfir

d'rsii hemagglutination "[r{Ha!rndaoil6.r

52% d?r{ Harisdangkul [a! Bhuvanath (16)

"lrlHaurn nor 4.4% ( U 22 :ru) uonorn

rtu DNA-tarex rir'h{ruolrnrlaouril6'rifia16'

flfi z+ oriufi 2 ilqsnmil 2534

6n 6.7q" Eilat [arnr*: ( 1 O)nnaoudaaii

RAb4ruamnrjnolriulrnBildr 20% (3'lu
15) DNA-latex iiroiul{ruo,rdrirfinmm*i'r

rioudr#r 6ao.:droqjkirf,l.l t r6ou :Jfifiiar

firirLdra.r (qr:r{ii s) ernnrrr iu:Jrfiaunrr

rdlua:hjrdru ssn a.illd'ru :J:rn4'lrrirlri
16l BSA a.:'hjosrfirlfld'urunr'r'lsrio.r

lorermrord'adririoidnrnriusio'hj adr.rl:fi

orr'lruiar:ramllrdofiolririu (or:rrfi a)

ornnr:ronoo4rdrg ril a o{rj a: 5

drorirr 'ludx z frJnrri Nohiuoncir.:dl{aa

uaoyirii u rfluiifirdodo\d

nnflr:dr16.l
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:;du Glycosylated hemoglobin uncflrorn

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

tateo nenn$obkr (gHb)

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

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

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

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

r:durirnrnlur6onl6illrnnrl (chamical

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

atrnrlql::durirorn'lnr6oald\ri6 (overt

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

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

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

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

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

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

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

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

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

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

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

Efrn€s .r6nrflnn. lnolun{ t1f,{qF'

fiur:du Qycosy-

ndlonortrr g :h

d'lo lnu
FBS tltt

Abstract : Gycosylaled hgmoglobin and

fasting blood sugar level in diab€tic rnellitus

of Chiang Mai provlnce. chutipongvivate S'

and Japunya P'. Fasting blood sugar

(FBS) and glycosylated nemoglobin (gHb)

were measured in 1 10 fasting

diabetics blood. The diabetics were

divided Into thr6€ gtows according to the

status of glyc€mia : 1 ) excellent control

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

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

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

diabetic had a significant (p<0.01) higher

level of g ycosylated hemoglobin than

excellent conlrol DM. Conelation coefficient

b€tween FBS and gHb in ovelt diabetic

was high€r (r = 0.z16, P < 0.01 )

rhan chernlcal (r = 0.24) ard excellent

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

addition, gHb level h excellent control OM

was normal. This indicates that

determhations of FBS and gHb are useful

in monitoring of diabetic. Bu[ Chang Mal

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

Keyword : Glycosylated hemoglobin Blood

sugar, Diabelic mellitus

. drunuriinsrodfln eruiingrsrrqinrr
unnri s rftJ.!'lfiri

. Clinicat Pathology Section' Regional

Medical Science Center 5,

Chiang Mai Province'
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?'r:6tTluofi on1:uY{ilrirfu fl nri

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Glycosylated hemoglobin (gHb) rf,u
.;-

hemoglobin fifi deoxy-glucose tnrrderfiu N

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

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

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

l ou n6firnusn HbAl lnu eleclroohoresis

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

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

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

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

r:Jdsluu:Jartf,u Schiff base uastfio Amadori

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

1rudon nrrueunr:iliulilorjrrdr1 lnahi
d 

' 
A-- a\. ,- q

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

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

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

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

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

ftlo1f (5,6) uasrfiordoounrsrioirorfi gHb

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

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

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

WHO technical reoort series No.727 fl

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

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

classes of developing oiaoetes 16'6'.:il

t. {rleoiifiornr: hypergtycemia fn
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absorbance (A)

o1n gHb (%) =

tlii z+ qriufi 2 flqgnmu 2534

fi\drur*irurnrtroil % gHb

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

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

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

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

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

nlrqr?o z ntidriiuliu dorflrulmeru(g)

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

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

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

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

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

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

diabetes

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

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

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

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

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

nr:n'ltout:cn-u glycosylated

hemoglobin (HbA1c) "ldii cation

exchange chromatography(6) (GLYco Hb

QUIK CoLUMN of Helena Laboratories) rir

rurier?iinruur':oduue.l 415 nm rireir

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

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

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

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

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

'lru uasl tidratlrtmundrufi s dlnuqrurh

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

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

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

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

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

d'! 60 0.18 (Y =

= 0.1 1 6x - 3.8)

6.5) q'lxraild'!

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

(13)

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

d! 80-120 mg/dl

Han1llloflO{l

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

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

qlrlrerralei6,iruru 44 l'lu ficirrlroralu

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

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

0.030x + 3.9), 0.24 (Y

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

cornbinatiorl rllethod
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rHb (z)

and gllb
tor <letection of DM

Fig. I FIIS

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

FBS

(ms/dl)

sHb

(4.5-7.5 q")

gHb

(> 7.5 *)

80-120

121-140
> 141

40

1

o

44

26

40

25

37

Total 110
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ilxtlc,lml
luntl6nrnnl.:d{rJroru'urrun{1fi t

fior4ldrnrnldd ficir FBS oqir;t'irr eo

-120 mg/dl aa :ru ueileir gHu oqilrunrud

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

crrllonruqr:ro'trrhorald6{vh'lfirh FBS

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

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

nuorr.rqul:ciurirorarorfl:Jralfthjerirrarro6

rfl:rcnrrfio gHb fiu{uriusrlrlrdlLdu:ro'l

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

rdrLdulnursduro.:nqlnalurf nr6oounr"ludr.t

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

flti za oriu{4 2 nqu lrnlt 2534

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

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

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

'lunrrdnmoirf, r{idulirdonmvfrJra'lniufi

aJ:Jrulrndinturn'lru lunr:q:rcrrlsoiu

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

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

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

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

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

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

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

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

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

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

rl* uao.rbirfil'jr {rhururnrrufrii FBS rr1n

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

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

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

rrar uonernd'lu{r]ruurfi luiioruqu{rora

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

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

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

rdldr+:rorrirorrn"lwdoolold:Jaatlmmu"[d6

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

n1le:ra gHbud:l'duli10l1n1ur6oo (FBS)

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

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

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

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

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

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

looiu. ftnarun:nrrf,lti, 2530: 716,
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determination. Acta Med Scand Supp'

1980.639:17.

7. Ellul DA. Glycosylated Hemoglobin : A

literature review.: Am J Med Tech

1 980;46:657-661 .

Gonen B, Rubinsten AH, Rochman H ,

Tenega SP and Horwitz DL.

Hemoglobin A1 : An indicator of the

metabolic control of diabetic patients.

Lancet 1977 t 2 : 734-736.

Oimomi M. Problem in the clinical

application and measurement of

glycosylated hemoglobin. In.

Glycosylated hemoglobin' Vensonic

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

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

10$a

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

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

ta
n1t?aunl{u

ton6r'lad't{Ar

1. nouiu rililn. eir:rnr:inBrlrocior

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

2530: 45-9.

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

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

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

rttro:oort6rtlra oirfie

2531: 1-7,24-37'

60



riliurrfi uunrro??oqooltc + ?6 uncnr:'ld

rofi aorft Ermunu'[otofi n6tvtofluiirrirudu

qur 61u:e*" dnar dlorn"r., rnqinri qrliori*

unfindo, ernnrrfrnmt:Jiulrfi uuiifi'ldo:ro

fi'rlul,tt 1f tllooo'tTs 4 lt o0 ?tf11lro1 ?t

nrlq iir,loirLrdu-drvroi uaviiiloirurdu-
trofia orfirern o:roooorrrri.rrrLo tog cir

odr.:n:.l'iriirlofinhu-5rrof ua:r'lo*Lriu-
^e -.i & - ^r/rol,lR ol,noYt lti9Jf,fit46lo Yl.t 2 ?t lllt^lau?n

ryirriu 6o 80 7N 07.7%) :ora.:rLrlsiuri ii
orfoh{ruourn 65 ?1u (63.1%) uariifi
'[r{Haurnci'rao'tduri iil::lordr'lr{Harrn
Lfiu{ 29 :1s (28.1%) drultdhinurifir,ru

no ilari'l:Jlfludu uag ari rnm ornnr:
alf,ng1fl[doil$ni i'r in r,loirurdu-rofra

orBrqiyrdr r:nf rlr"lft vruiir{oirrfi u-6rnoi
.Atn [R;U.tulann?1 no [uoD{ llrfl'tTotvto: $i

rfl ua'r:h\ri ua:rirororfl uduozrusioarnrx\d
rl..tt . o6+rirur:t-o:*rrurlf,1n.rruo:roooollg :s,fr
I . .. b,.'?ld 6t11t7:J?rn1to UnC?tt11 01 [ O[U:U!

rfi uudrorr hfiuiir4oirLrdu-6rvroiudr'[deir

nmru \': 81 % uas 36gc qrtdrfiu o fiu'jr
iinrlsr'[fiHadaildr{6 ririra hiprarir uog

ltJoo{ [mnTo.t]Jl.t 0i1{'t0 lJ1{?[7ltllxl1tfl'tfi :].1

.rl sn?on1ndu'lr niorio.rrJfiri6nr:vilrjfi

roiorriu d'luirr:rruordrficiro'lrrulrrfiu.l
36% ilrosrdnlildudr

dr:rie : iior:roqoor:c, 1d$uour,,iuri

Abstract : Comparison of four technics for

slool examination and a use of ethyl

acelate tor diethyl ether substitution.

Chinorose S., Muengkum S. and Sukhavat

K..* Four lechnics; simple smear, Kato's

thick smear, Formalin-ether sedimentation

and Formalin-ethyl acetate sedimentatlon

were compared for parasite and/or egg

detection in 103 stool samples. lt was

found that the formalin-ether and

formalin ethyl acelate equally gave highest

positivity rates (80 samples, 77.7%)

whereas the Kato's thick smear yielded 65

positive samples (63.1%). The simple

smear gave lowest positivity rate (29

samples, 28.1%). Most of the parasitic ova

round were opisthorchis and hookworm.

From this study, it is suggestive that the

formalin-ethyl acetate could be used in

place of formlin-ether, with additional

advantage in that hazrdous and flammable

ether is not used. and thus suitable for

routine stool examination. Comparing of the

formalin-ether or formalin-ethyl acetate

technics, the Kato's melhod and simple

smear yield respectively 81 % and 36%

* J'11{1181f?Yr81nA$n t:.Wtu1U'tA 3lU'l

.'n'lqi!r'llraoirur or*cu ruaraqi
rJlt,llflulaurau{ t14u

" Phayao Hospital

" Department of Parasitology, Faculty of

Medicine, Chiang Mai University.
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zris.rt gO nnlrurrrvulftl.r1nri

)-tt^-e'e
eluu Irnfl [na01n[40!7flnu{$u?1llj1{

ilqrrarlrrruqlfi drdqlo.::J::uralna dor
- t | ^. r i . t 'eofltoulinl$qllt o1r,7r0in$0'l.r3l x$ognu

entxurndorvn.r4figraqf tdu a1n1fl, o?'m
t-6u qun4fi anm:rr+a:ngfiouacd.ro! (1)

rJ:todru'lu{rinorflaoqlludrld n110r?r

qmr::6.rrfi*dliliulunrriqrdu lrnrJ:?cl

nr :fi nwrnf.rflldr4rnrrermrqcerrlouiieirl"y

lfuri iir::lcr, ii:romrlq, uaciild!fir
ruuenwno$ z ii Icu 2 ai nd'.rdld'1hn1t

irJls,ufiaunrrld Ethyl acetate uflt{ Diethyl

ether 6qsnr:llnrndrnr{m ntn:nlfifls
uu'ln tn"r: rirlrJrso n1f, tufo.til6f hnr:ra.t

lxngruarirtj\ci

ftqua;linr:
o'aodr.rqcer:eldirfi uorn:Jr;lrtnlrlrier

dtnortftnrhu {rrian:sr lerilridru$ntilfl

uo:orqitnu 103 :1rJ ilnn:tbi uo:/

riodaeionnuri louqcer*nfl.:d':odr.rr;rir

rrqrro 4 ii 6o

f . iin:ter (Simple srnear technic)

ldqeor::rf,a.:r6nriaa Hmrriuritndo:Jn6

1 - 2 fiunr.ruruiuelori ilod2sJnr:rnut':tin

:l:tr 22x22 !u n:':rEdlando.llavr:lrni

2. ii:ro.:orln (Kalo's thick smea.

tectrnic)(z)'ldqeerr:rl-rlrru 60-70 un.

(gurerjirrouritfao"rucr) un:lrrnrlen
slnri uocfl nfiudrturlrutnlnnlnfiududrriru

Cellophane staining solution (glyoerine 1 00

ml, 3% aqueous malachite green 1 ml,

distilled water 'l Oo mlh unr;rnur+fin

sensitivity rates. h addilion, th6 Kato's

method is relatively simple and does not

centrifuge. Accordingly, the Kato's mBthod

should be used ln field study and finally

the simde smear is not suitable for

stool exarnindion. Bull Chiang Mai AMS

1991; 24(2): 87-90.

Keywd : stool exarnhation

technic, parasitic ova

ua:neorrdor.rqcerr:h{uuu:un.l qiin*.r

lirJ::ursrni.:rirfu{ udrtirrrqrrcirsndo.r

1On::eni
3. iirdl:iulnu'ldiloiurdu-6rnoi

(2) (formatir ether sedimentationtechnic)

ldqeor::dtrurru 1 nfuHdtrild1 1o-20

a. u{rnrorsil.rdrflota':naonriuil

t}luiiqrrurir 1,500 - 2,ooo lou/s1fi

urrr rrltru t - 2 srfi rnrhdruuuii{r6u

{r Heln:norilrd fid1 z-s ni.t ru{r
druuu'le Hf,rr 10% r'loilr6t to lo. ftii.:
l{odr.rrioa 5 urfi rdl6rnoiail:J 2-g la.

fl ndrnrnonrrrirodrsu:'r udrrirlililgiinrru

15? 1,500-2,ooo :ou/urfi d?rr'{ Joruan

rflu + fii 6o du6rvroi *uilrfu?loirrr6$

ua:dlo:nou riror{nn:nou'l:Jrunuuslad

fl ndrunr:cn!r.!uarerlrcqdrundorlomr:ml

+. iirdlduleu'lfi{oilr6u-tofi n ord

to?| (Formalin-ethyl acetate sedimentation

technic) rirtdur6srrlui-rii g Intrld rofin
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ortilronunuloroftn 6rrcJ

HOn.]: CAA.I

Hnnlrerraqee,lrc{rurrr 103 drodrr

lca'lfffiififlcr r,ru:J:Rn 29 r1u (28.1%)

iinrln nu 65 l1u (63.1e6) iir,loilrf,u-6
rnoi r,ru 8o na Q7.7t") rilrri:.r r4oftr6s-

rofia orr nr l:inarifinudruh{ lfuri

fld zc orluti 2 n.tgn'rnil 2534

nurf,tulil${u (opisthorchis ova) ua:rur-l

rnro (Hook worm ova) rJ:?ndu1 iinu6o

sn:orinoaC (strongyloid tarva) ntniCr6o

(Taenia ova) un:1:Jrlndr ldud ciaroia

tanblla udn:rrhilrulnsiinrln (or:r$ t )

rdouJftrurfisunrrilr (sensitivlty) lo.rii
rrlro'1, iiorln tts; iiiloJlrdl-rofin
or,ffinvr rlulf,r{ofinhn-6rvroi lddrollb
36*. 81e6 ufl! IOO% orrdrd:r

nrlrlfi 1 uffi{nra iuurfiaudonnr:n:rrnuilr?nlnulirirlq n1n 1og d?orlt

fram.rrj:fudnl Sirpb
gTpat

Kato's

Tl*i< srpar
Fonmtr

Ether

Erhy'

aoetate

iruru:ru (nu)

firrurj:3q

29

(28.1)

A(

(63.1)

6U

(77.7)
80

Q7.7)
l:n{u1[uJ lu t$e
(opisthorchis ova)

26

(25.2)

61

(5e.2)

75

(72.8)

t5
(72.8)

l:inurirjrnlo
(Hook worm ova)

I

(1.e)

5

(4.e)

I
(7.8)

tl

(10.7)

Giefdla lamblla

cysr

a

(1.e)

z

(1.e)

1

(1.0)

Taenia ova 'I

(1.0)

,iru'lui':odr.r

iiilurj:?qurnn'ir t lta ( 1.e)

4
(3.e)

8

(7.8)

10

(e.7)
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?'rii'rllilQf, anTruYlfiittfu nlurl

lerm[
nttqreooeottlouiirttlornu ur-t

16rlo0n'iriidu don:Lrf,u{founc 2g.t 6$fu

iifr orer:n:rehjnulu{rJzfi linr:6ordor:du

dr (tight intection) dlrii lomrlonulrn{u
rf*{oanc 63.1 arqfiolcrnldti?lrorm.l

oecrrrtnn'ir iif,rirldiruua:rjr:rdcn'ir

nrrn:rclesiftdudu 6lsrlr:nelrirl:Jlftru
dr r iuv rnqouna ri'[urn Cufl"uo nrio.:rJ fi rj6

n11 rio"luurirunu{idrlrearJnroifrirrf,u

dmfi-rnr:nllolnsiftfidut$t roiolilnrio

rirar 6':uri'iriif, "b{r"ran,rn:m1d6n'irii

11:uc'r uidolflu{Snmlirurqronnr:
riudruoinrruriqoort:biur{ otfi rc un:ntlo

n'nrnr:lorlrjdorccruJduuuJn.rl:Jdrll:Jrir':

lnarqxr;\d uriiitrildonurl rdu ror-t

rjrnlo(s) 6ni::nr:ndlhisrlr:nldnmc
nrrj:Rnfmtj:lndrld drritriivloilrdl-d
rvroi unslloirrdu tofis ordtor(4,5)

o;reilurhf,eld'lrnn'jriidB 1 6o erlr;n
n:xo{:J 77e6 us:nrrcrrldrt': 6riloilil:1o
dr ld ua;drsouloi$$orrr,ruri4nr$n

qoor::fr fi dllJr:nou:tofl lfuorilrnfi lrlr:n
n:rertj:?q16iru, l:i un:ri'reia$1riril6au

u:.larpJirr, nr:"lfiofia oT ftrnvr un*6rnoJ(6,

z) fiB 'til{r'lfiHnnr:o:ret da u nruncdo

6:rornr:'lrirofia ort nr dolrirf,um:bbi

un:1lr:1$oirrnrrueioqlnrnto.:d:Jfi 116lru

rnfi o*6rvroi(0,7) un"lunr:rhCal::riotcl.rlu

riun o uqo rira r n".l e r n tn r o ltuardrrru uf .r1il

oroe:tn6odrufi rf, uosno t'lf,uriulofi n-otrft qvt

rir'lrdrfior,lonrolrofin or6t$Yt fio:l:Juo:i.:

or:nonqeor:r'[unr:omcdrundorlanrrori

e:niuld'irnr:ollcoccr::iraiir:rlnrflo
nrf,fionnrn nioomrhinurdo'tdd.: eg.ex

6.rorro*6n1ii'rd'td'uf,rd':uiinr1nf, lanr<
q:'lrlrinurio 1 8.8% udrdorerneidfrldirt,

\rid'or'1finio.rrlu6ltfirtr;d!nrrq't?cn1n tllt
n 5o r{o r :J fi :r"er-n r :n"l rl fr t n io l fu riri r o ;1f
afd drrfiirr{oilrar.r-rofia ordtnr
rir*rf, uiifi 6iiqnrnrr;iio'lrrl1rs.rrviriir4oi

lrdu-6rvroiung?i.r6n'iro:1fi\ri'ld6rnoi d.rrf u

m:1':b.luncrf, ildun:raeiaqrnrn

ronarrdr16r

l. rrir rl::dr:-Irr 2526. 1:'leo rur:nrq:: f,u{

oi.rfi z fnriqrnrrf,!fi, nfl!. $fi 1-16.

irio: r:no, rnqlori q:r h{ 2532. tJfiuifin'rlif,rdu

1:n :?o nrnllrtj:iqinor oru:urnItarlcli

rtrlrlflsr{utiuinrJ
orlrurl J::finruy1tar:, l1q \nrlarl 2524 i!0
nr:qtllort-rttColrtl:?ols:uunfitltt *leouJ:Ro'

inorun:g, u:fhgni tloiowviltj:gmlnt
Erdman DD. Comparison of Ethyl Acetat and

Diethyl Ether in lhe Formalin-Ether sedimentation

Technique. Clin Microblol 1981: 14:483-8.

Yamaguchl T, Khamboonruang C, Inaba T. et 81.
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uyrn?"riled'rn13 : Cluster of Differentiation (CD) Antigen

Rta c{dii

CD rflurirfiriol'te1n cluster ol

dif ferentiation rjndrdortnrifi nr: uti.toirrSsn'ir

oroliteration eclCrgadfiild'nrnwrrfioxdl usi

fiirurulrndg ucirirrtndfi$ii differentiation

rfi odruqnrifi\desiloluunncir.r\ilornrtadr6n

orfirriu finririinjduulil unirodr{triu ore T

- ce ll rdo fn r:n"nr gr n'o 't oc 'n t:
differentiation rir't#tf r helper cells

(CD4+) ua: T suppressor cells (CD8+) d.r

rirrrirfiunnsir{fiu'lil

rqadl$ir{nrsiirtrnlrunarutiro
ueia:tirnocri'r$ri'rfirorcrwo.r ri.:j drtarirrdr

da'r*r'rnrnrgnn'eigrirriinrn-s?n'$ 6a

zygote nruud{ll-nrt proliferation uRt

dif f erention rir"lftdrtadnarnnaru iir{r

nrrdo r6n'iltnduonernonir rrirfiunnsir.r

niuu d'e r so cirr rir dii n r rrir lr u r: er u niuodr.:

\: finr:d.rfrrgqrnr ua: nr:irdqrgrnlf,on::

{u'hirta ;ioi'r :1 r irur ior qn n r rrir nrirfi 10.:si")

ror\6otjr.:'t:rf, ofi or:rurqorrfi u'j'rrrari6oeiofi'u

nrsuonlaslirrlFertariri'ruo.r d{rtur.nrFrrsad
) ac c efiu{ il 0s n?flJflQru'ltu (receptorJ ll1n!1u

diuriuogrqnrisir{tirodoliireceptors fi dl
riu (oreocfilr{ receptors ft$fi0rrfiillfl rfio

\eifidqryrnruruderqado:rirrir.rru rdurir:

rudosr:rrrorir.l (o'tfirdu IL- 1 , tL-2, rou

'tqf, sofl u "lag) uac riouar:fi oond

nrauonrtaririorJfi:36ru1ounr.: r:iu roulsi
doslorfirrrio drl:J'tr{rir receptor !u
rqaddgrCoiilnr:munrrdel:Jfild onc"ln

receptors eirr 1 uda uu6':tgndu"ioreii

marker rfr o'[{tqaridulfi o:ur6ocio\Ciqneio.rhi

Fnlrnro rqarid$ildorirr riudorsnridur:do.lfi

lrraqarufi 'utndrto{d?toli4'erfiJfl:J marker

uurtadiie:'t:J6oeio errtudrat:r:nnzru'ir

rqadusioc!flofi receptors un: markers o;lt
rsnd!n6i1dfi n{liioeir.rlr o:rir'[r{nrrrfi r

g"&
n1:!?l|n"lT 11{00 n1ai41.:'1 no{1!lJUl{U.J

\d' drurrqdrinirurflrsof6{l6trsrsrilrr
. , f -receotors uat marKers [T8"]un1|ouou'l.91ElJn

rrriuluylarf,
n1?ot?er41 receotors t3o markers

rnrirflrirldodrrl: rinivrlrfiraoi ldnsrurl
uunrgndloao'rdri markers iisir.rfiurururuudr

'lus.ofitl"r'lriil-rylnlulaf, eiru monoctonal

antibody (mAb) fildusn T cells oono'rn B

cell lersT-cells ortfio rosette riurfiotdoounl

un: "lrrrllwfi B cell !fio rosette fiufiordoo
;^

Io Ju n r [01{ouoo0lJ0urua:/ r:0!no!1{a
ruitri:ero{eiru rijoiinr:rlulirrvrolulad mRr

:Jt;nouri:.t receptors ua: markers dau"lnqj
e<ta Aa

luu lulqu$To grycoprotein {'r nr ffilljor[ull

uol6rog 6rvir'[ri$nr:H dn mAb sio

receptors tla! marKers o'].:31 ll1n 1u

.nrfl itrnfi {ilfisivrsrndf, n nu:rmnirnnr:unrri lrrivrsrdtlisr'lnri
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11'6l'r1t aonn1lu?ntirtft x1nr,

rCodru'lunrrn:rtiaunr!flelot rtoddrrj

nriru.rruuio:.tifinnruuri.reirlfiH6o mAb du

lrun;h{ilounneir.lriulrj [d$ oKT3 uns

Leu4 r:rfiu mnu fi{uriu T ce s d?$

OKT4 us! Leu3 cctf,$ meo fi{ud:.t t
helDer cells dliliudu 6ltfionrrudfunr'tu

nrrdluoc r-rundocir.!.t rnrirfl 6il6iinrr{n

rll:llutntrddudanttnllr(ouun;dmuo
do mAb ii{uriu rec"ptors tlio markers

rusirf, firJr:pldrirnucdrtianlo.t receplors

ttnr markers urrfirttod rf,urirlnri'ir cluster

of diff erentiation rlofldrrio'ir co C.rfiqr{r

'il cD antigen 6{n1|1u6.!uoudtru! fir lgnd

d.rorccrrf,u receptors tio markers :to':

rtntirtufitil mnnrd::tl urlrtr6re! 4

nl.: oi.rffiiqnicii Vienna tJ'::tvt6oosrnia ::
nirriufr 2t-zs rprnrriu:i zsaz rhbi16

cD ri.rnlo 78 tflodrufiu lauu l cD oon

rf,u o n{rl6o co firdurdorri:.r T cett-

associated, B cell-assoclated' Myeloid cell-

associated. Activation-assoclated,

Non$neage/NK cell-associated un! Platelet-

associated o'lllo'lT1ifi 1

'lunr::Jr:4rotlfr 4 dldfi:rslruomrL

fiurrir6rnrrfinmrio-: co rirfrdllnl co

1nr[ ua;nrtfintrrlrr:tan:t6sclo.! cD fi

rosnurrudr fi$:toJ CD lrnd.rnirnilqnuun

uo:rirtJld expression vectors tiuufoaudr

rirlfistnrnfrt;riTo1 cD antigen frldrrn

vectors ldrirnr:finBrcio orfitdu nr:tr
lo:.ralriun; rsr:iic:utirrJfifiiordu cD

rnrird ua:rirnr:6nr*rHniirfia{Mrufldrfifi

nr:ntdu cD tfi6i1d{ioltJ

nancrndriu DNA base :to.t CD udr

rfn ifl srfi r ro iu"rlirrr{runrirlor0uft n'ruql

co rndrd'iroqjiilouuln:Illsl 6rnrlduf,r

lil{oun'i1 30 cD un:nuir r.nlinruri.*iui
o{:rordrdnruql cD lrnn'jrtil.uSn drfiu

6.rrf utJldfio:iin{rror0rrtn'onruql cD

rarsdt oncrnrturiinu'irtl, lcirurri.rlo':6u

fiotrql cD oglndrlu0tfirfiurdo.:dunr:

rfieurir rJu drfior:-rqu cozo rf,uChr

cD antigen hjirn'jr s lfln rf,rso$lsriii

o4uudhto.lrtad rdu cD 1 o rilu
endop€ptldase, COt s rf,u arhinopeptidase

N, cD26 !flr dipeptidyl-peptidase lV,

CO4S rf,u membran€-associated proteln

tyroslne phosphatase uffi CD43 tf,u ecto-

5'-nucleotidase d.:rindofr rird.:rnn'ir

markors rncirdorce:rfl*drtitnru marxers

du, rlroru chemotaclic factor tio
peptides duiirdtnd.rdqqrrrr nioore:tflun'e

rir"tri rtndiilrdl{srir*frorirnrirfi'lerrirfi
rd.s 6+iofi riorfrfr udrrlqnroultri6nllraqn

fr lldoleioriuriu rCorir}irgadugnooncrnliu

uonernfi tl.rnu'j'l cD4 ua: cDB 1;1'{:Jn?!

dfiuroulmi lymphocyte protein tyrosine

kinase nlr6$fluc'.lnr{rr rirb{ntutfiurdor

niu:;n'jr.l::ru4fl{lriu uo:tcultoilllrifi
ortrdrdfqlrndu rCot{rdr'lefi .rnnlnnl'trt?u

qlua:nrrirtfi ul:Jtto.lnrrnou(uo{10113!JU

nuqun$

nu'jr CD antigen hidrn'jr eo tf,o rdo

'rirnrr cross-linked drs mAb [d?dfl1;n

n::{*t{ lymphocyte rficnrnrJduwrJn.:ld

ldu cD1,cD2,cD3, cD4cD5,cD23,cD26,
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cD27,CD28,CD38,CD43,CD4 4,CD 45,

CD54,CD59,CD69,CO73 drn:':.t T

lymphocytes uss CD20,CD21,CD22,CD23,

cD4o,c)4g,cD72, cD73 slrriu B

lymphocytes

rlnivrurargqilinorurlfi rlrirnr:rir
.rrurornrrn::du cD eirq lrdtru':a
rdrdrudulasri$o'itn*utunr:eo!iuollro'!
::uu4${lriuriilC[rdo lymphocyte qnn::{$
lnaelru antigen receptor mnfiutf,nrrnr:

d'u cD2 d.rr:rir}irfionr:eir.: antigen

receptor mn{ruCofi.rdqqrnrcrnuoudtculd'

urndu domr:inr:ntdu cos rfro'lriiinr:

tirlalrlmr#Gduimio un:rirfinrrn::{l
CD28 r:rir'lrdiiriurft nr:rlrnro mRNA drnir-r

s{rr interleukin-2 (IL-D 6ltrhlfinr:uri.l
C'arflul:Jldd'lsnr.ror.:riurjrlfiriinrrnr:{u
cotg rcfrlfi B cettsurireirf,rar

nr:finm:firnounr:rir.n unrnrflJ:sgru

nr:rirlru::rr'r*rorieir.ll loadru cD

markers Hafi\Clrnnr:n::{l cD drq \Cqn

fintnodrircfnrrriu'lu rrord ua;n{ocfinm!

6uurir'[ue'rrdrf uodrrmn'[unr:rhctrin{.r

ciol:J

'[rrnr:rl :: pro&dri.rlifi nr::rslrufi r

1o:.rehrnnrufluu:.r:ro'r cD rfl'r1 rdr.r

cDas orce:f, drufifl.ro$uf, rrrnriu:.r:.l6urfiu

'lu:rnr:fidlrfiaqjuonfi?ttod unncir.rriu rirb{
\drfls co+sRn. oD45RB nio co+sRo

nSoltnrf,ii cD56 fidt{ fio:sll.rod1uArlo.:

rsofldrnnn'ir 1 drn 6lorcr:fin'nlf,lr{lrf
n-r nr rdeo o r: nrr.lrtodlouulnn"rilnrqn si

flli z+ orlufi 2 ilqr*n'rnrr 2534

rdrdruriil cD59 ufl! cozg firf,u Pl-linked

molecules rdorir:Jfifiiarriu mAb ud?d"l 'l1o

n::d*rradrtuj lC 1nu co fiue: rdr'l:J'[u

rmdldad.:dqqreueiol:J

'lrinrrrlrl 4rn{rf,lduri€onrfl rrfi nrs

workshop l6uri f Cel Workshop, B Cell

Workshop, Myeloid Workshop, Activatlon

Workshop, NK C€ll and Non-Lineage

Workshop uR3 Platelet-Associated Antigen

workshop drfirf,onrmllleurlrlto.lueio:

workshop i.:i

T C€l Wofishop

ldnrrceor mAb eio T cetts 6.1 2oo dr

orirr rdo'tdrlrnrrqlleto:it -:tt:ltfiu:Jril mAb

fi\drrnnrdr:4ro5'rriou"l iludtf,ilrinl$ri
rf,u.i 45 drodr.: ua:nu cD antigen 1ril

rf,a.i 1 5Se 6o cDweo

odr.:'t#ntrlCilnrr:tu.rr$orru6!n{t
rfisrdr.r T-cell markers 6o 11u{11{ cO1

gene family drilEu{inruqlo{ s dtiroriu
crnnr:fintn s 0u'[u nr1 6o cD1a,b un; c

nudrhirf,udr$fi{tfir: (conserve) lfio

r liuurfiu:Jri! class I Ag d.lr:irt r*dodlu

ri*r{ndq un; cDlc xu16'lu t-lineage

cells uas neonatal B cells iinrlsnro:flolnfi

rf,o{'j'l cD2 fidr*ndrand.ldu cD45R r4slu

:rs'rrdiihio?rur*hrfiurri:l marker 1lo{

gamma/delta+ CD3+ T cell 'lunu:Jnfi un;

d:J':ai:ulrornratf,n r::'jr T-cell subset d

50lo cnfu cD28* ufl! 50* r:tf$
CD1 1b+
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?1:t'lrxn0 nnrulrnrirtfu $nri

iinr::ra.:rw{:J PTKase iruli:.r cD4 tra!

cD8 dl PTKase tff,rur:nn"c;
phosphorylate delta |[ns epsilon chains !0J

T cell receptor (TcR) il:J'jT m4 [a: cD8

cells rfiodldlfariu specific HLA antigen e!

nn phosphorylated ualqnrildldntrluiqaai

ori1Jr?or;?

B CeI Workshop

I'lnn1Tnl?rf,olJ mAb fidJri1ol2rdou fi!
mAb luil 33 rfin unc ! cD "hri 9 iira
uonernrtudrnu mAb 6n so lqo6rlir
rJfifiiurrtu ma*er 'luriiift hjli&do mno

do CD l|o,t B cetts dnulrri6o CD72 un:

cD73 lrnn:;{'u 1r{ e ce s rfienr:urjr

d'eld co 1nri5n 3 tf,nfiruuu B ce s 6o

CD73. CDw75 unr CD76 ti.lnrlCius

T cells u'Nn4ll

cD2o fii1u.r1uorru6:.firirmr cD20

drilrllrn4afifi two cytoplasmic tail ufli

fid'nrfigtn:nrfin phosphorylation ld 6.1

f,Mto'l'ilf$ substrate'l nrtdntnoTtl

rfiur,iorsol kinase ti'tt B cells \d ua:nyir

rdorirnrz cross-linked co2o rcfir"lfi flnnr:

n::{u kinase ua:tfin phosphorylation du

onllnf$riJfirru{1 ?'1 cDzo fioerru

rfiurdo.idunrro?uqrnr:fi r.:ruao16oo$ ra.r

rtaridrs

cD22 ld$:rumunrrn:eeroudrrrro.:

cD22 n::'irrriio*riuiulo.ilrj:6gfido cett

adhesion molecule (cnM) dnf,* myetin-

associated glycoprotein rirlrirfirfiurfiinrr

rir B cetts hjOoriurrnfuin6rdrfifiufio:lr
6'ufi! cD22 d urunudrrh}{ B-cetts rir
:J$fi?arrir mAb do cD22 udrc;aodims

anti-Q 1*nr:iic:n:r{rr B-celts aildodr.r

rr1n 6.rri*doariuequ'jr cD2z o'lri!
)e:r)"

Inu?1o{n:Jn1Tfl{fl qu1ou; n$tv{0m1n't7

nr:{* B cells

cD23 cD ri'rdatn:nturiu lgE Qnn::

{u'lrifinrrrir.rlau L-4 udrqn :Jdouoonuon

rqad crnnr:finy-l recombinant cD23 tr!'i1
'&aln:niuniu tgE us;tiurirnrriulo.r lgE filJ

mast cetts lei cozg fioqj e uuir 6o "a' ua:

"b' uuu 'a" er! cytoplasmic tai g'nn'irulu

"o' CD d'rdnuu[ B cells, monocytes, une

activated tonsillar T cells lL-4 i'lu"llon1!

eiu'hifinlrairrri.l z u:L:.r ('a' ua: 'b") 'lu B

-cetts ucin:;d'u"h{iinr:airsuu'0" rfil{u
, &.

lfl11du [U monocyles

5i:ranr.r'ir cD23 uni cD39 e:[fil6'?

drdrg"l*n, :dooioriurlwJrl B cells [ni
T cetls rfio.lornrw'ir mAb eiori.:go.: co f,
grrr:nriurir B cells ernnrrn::duro.t

anligen-specrflc I cells [6

cD4o fi:T UrT u'irtf,qdrt6srfii nerve

growth factor receptor nr: n::{u B-cells

e.i'lu cD4o f,qiolordanrnocfilu threonine $
c{ru$d.r 234'[u cytoplasmic tail ri.ifiil'i1 lL

-6 o:rirnrirfindrul riu mnb cio co+o ld
rriuriu 6,rrf,ur6'npuariusqu'jr ligand 1o.l

cD4o o'lrisrflu L-6
mAb do CD20, CD40 u8: Bgp95

mlr:nriron::{* B cells 'h{lfinnr: urj'rcir

94



\d6{r*do B cells nnn?soiqd':u anti-lg t3o

L-a uci mAb te6i1d ndlti:lfrnr:airruou

6ro6eiouoq6tou

cD6 ii11ur1['i1 cD6+ B cells \riarl, :n

nx{u}iair.l lgG 6.:drrorn cD6- B

cells 6rr:lurioarl:.rar1urr cD6 rfu
marker sol B cells iitilldiin'l'tlisJrrl

Blast-1 activatlon marker (droloqjlu

8rlol B cells, T cells uas monocytes nlu

u6'rfi\65r-rnr:n:r{u) fi ollndrundrfi! cD2

ua: cD58 ua:fid$iioruqlorifi tqzt-zz
'lndrirf,ufinruqu cDt

ii:rasrqnrrdngllos Bz (BB-t) 6qflu

activation marker 6norvd'l ru'j,rflu

type I membrane protein d?$ B-LAM-.l

riu type ll membrane protein fi lectin tf,u

drurJ:rnou uarillrldruto{lta4atnfiouril
epidermal growth factor-link domain 6r B-

LAM-1 rflfio$fi! E-LAM1 uflt Mel-14

Myeloid WorkshoP

1,r! cD 1fiil s tiro 6rfi mAb rt'lrlo

76 tflofiarrur:nritJfifi3u'rril cD"tfirjf.: 5

riro nu mAb 6n t z drofirir:.Jfii3urfi:r

ma*er iiti.:hildoftdo

cD68 :J:J1.1 macrophages uacl flultu

monocytes cooa rflu Fc receptor (Fc Rl)

uufirgo.r macrophages crnnr:6nnr0ulor

CD6+ nudrtflu type I membrane protein fi

3 domain firnfio riu lg domain d?tlloJ 2

domain urniin?'l od'tsliu cD32 (Fc Rll)

ua! cD l 6 (fc nttt) lrnn'iroomain fi 3

flti z+ oriu{i 2 flqunm! 2534

CD66 [oc CD67 l'luul{ granulocytes

ua:ecfi :Jim$rrn{r*dorrariqnn*{u
cot + r,rl'irfiudenrLquo{fr10fl11mrfi s

uar"lndrilEuiinruq nllfiili cytokines ua!

cylokine receplors vatulitn CD14 oerfiu

:J-:lrru{r*dortariqnn:voiud'lu GM-csF

cD15 tl-:rsfludrru cD15 1

secondary granules ljoJ granulocytes uas

monocyles

CD3S fideilndrariu MAG (adhesion

motecule titnrir.r) rfll cD22 cD33 ot

lhrn4"[u:ru:rildutro.lrsadfior fliolur"[rlrf n

rsarilfiorfioertirosirlq 6':riio'jr cD33 dc;lir

vrirfi rfl ud":riotdurqnddu

cD34 tflil marker fiudolfii:lul:tol

rqad 'r n n'j rfi oc u aer.:6 r d'n s :tqvtrrn{lrtad

(lineage) tdu olru cD34 lwtnd cD2-

cD7+ 1 'ttnfinn drorooltf,g precursors

1]or thymocytes

fi:rlltr mAb iiaur:no:?o csF-1

receptor 1Ju monocyles ufl; mAb iiarlrrn
qr?o lL-3 receptors 1ue*iiidaa

Activation Workshop

firJr;tln{.rf,16o:rodo! mAb 1og

tf,er rvnoudru mAb qio cD25 Gflu low-

affinity lL-2 receptor) CD70 (tlansferin

receptor), CD69 (AlM, activaiion inducer

molecule), CD70, Ea-1 (early activation

antigen)

Cozo drtosrdo'irtflu marker drrit-t

memory T cells rtu<rur:no:':enu'tdlurf,o
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2,ristTrnniinnrurtnnJrft l.rlnri

da nrstf,n :al#riudra iinu.rruCr!'ir

CD26 rriiourlu dipeptidyl-peptidase lV

(DPPIV)

CDSO liu activation marker dnd'r

rfilnuu lymphoblast cogo nuli"luiil
roid:Jra T-cell leukemia (ATt-) lunu
rJn6r ruldrirr"lqrrro{r

CD69 liil activation marker fin::uu B

ufl! T cells nrs"lu 2-a $1. Tdiornnrrn:c

rulmr:f,nrird
PKc 6siodr

PKC mAb do

cetts ldfi:runrnrrdnsrd.l cD16 fl!'il
cD16 n NK cells iin21rJuondlJeln CDNA

{u rou\rnifida protein kinase c (PKc) rfls

n'rf,nrir'hiiinrxlrr cD69

nnrldflea inhibitor !Jo.r

cD69 rf,* substrate tol
cD6g esdru'lunrrnr:{t T cets \ri cD69 nr.rl6 s :rjuuu6o 1 2okD. I 40 kD ro:

n::ldlu medullary thymocytes ueihjnuuu

CD1+ 3-thymocytes

cozo rflu marker 5nciafif,.:frrruuu T

lymphoblasts [n: B lymphoblasts

u a: c: n :: n r u o'n"r cD3o 'tdrrlu
marker drniu Reed-Sternberg cells

NK Cell uas l,lon-LineagE Wofishop

iirJ*prn:radldrhn'r1crr?odo! mAb

i 29 riro [acq1?oflu cD 1nil 12 nqo

firru.:r$6{ cD firflu receptor drtilt
\r:"s ln"un cD54 drnfi human

rhinoviruses Honrt6nvrlrldruflr:ri$J:l
latti'lunr:ortLqlnr:6or{omnltia

olnnl'rolrof,olJ mno fiitlnrirhi

1 80 kD d$flur.rouloln mRNA splicing ficilt

lr.luuuriu 1 40 un3 1 80 kD lf,$ integral

6t1Lt110?tu mno fio;rir:Jfifi?urrc r:du NK

1ro.! CD16 '[u granulocytes fiofirr{adrriu

n:aa:n-lurfldn z1 drorcr;riudru
transmembrane ua3 intracyloplasmic tio'ir
nr:rirlruro.l NK cells ore c'ldiuflqqror
si1$ 1i CD.l 6

cD56 rf,u glycoprotein iiermtntir
rJafiSarrlu mnu fido anri-Leu1 I ua! NKH-

t dlR:.refinroiuraqntniiouriu neural cel

adhesion molecule (N-CAM) o'ln

nr:ilnl*rluunuo:rryu.t'ir N-CAM rfu
homotypic adhesion molecule Sioarldrd'q

"[untlr{runr:rlir.l:to{t{nti'lgrcs:nrivtifl ur

nr:dxd'rejau N-CAM polypeptides dlrJ1ln

membrane protein 1 1 sfi 1 20 kD rf,u Pl

-glycan anchored cD56 !un11o': NK cells

uac cytotoxic T cells tfBtin 1 40 kD $fl3

ii In:.rrirroirlorn 140 kD lor N-GAM ii
u!$ neural cells vrirfirlol CD56 lllr NK

cetts rirtrifinr:fintn artectfiurdorfii cell

adhesion rirrtaridufi h1d hematopeietic

cells

Phtebt-Assocbted Antbens Workshop

iirJ'l:pl6'n'r':eeo:r mAb 1 og nf,o

uasr.ru cD "[rri s fie co drsinfi tlunl
'lurirf,u gtycoprolein complex 6.rueirhloi':do

'j1 very late activation antigen (VLA)

tamity drnddltriorfi onlr':rnratfinluaqn
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heavy (aipha) chain Light chain nrsrflldo

cozg riu glycoprotein xuln 130 kD ldoil

n'uo!,rlfou 6 heavY chains irg
noncovalently bond heavy chain 3 d1u qn

qi.rdo'ir cDagb (vLAa2), cD49d (vLAa4)

us; cD49f (vLAab) cD29 uas cD49 ii

fld z+ oriufi 2 nqtsnmr 2534

ronm:drl6.l
Clark EA, Lanier LL : Report trom

yi.116 : In Search of All surface Molecules

Expressed on Human LeukocYtes'

Summary of the Fourth International

Conference on Leukocyte Difterentiation

Antlgen Held in Vienna' Austria' February

21-25, 1989. J Clin lmm 1989; 9:265-

72.

onrnrrlfifirnrsdnfi!?{2n matric proteins rdu

collagen, laninin ufl! fibronectin

cD51 rs: cDot qnrirn$nb{rflu

urietrlou a un: b 1o'l vitronectinrec€ptor



?'l:f,'r1 ntnn.l:urrilrirftJ$fl il

T.bl. l. Establishcd and Provisiooal CD GrouDs

anrigcn
Ligand

(substra!c)
Mw (kDa)

rcduccd Distrib!don cha.acrcristics Prorotypc rnAb

CDla
cDlb

CD2 LFA.3
CD2R
CD3 Ag rcccptor

complcx
cD3.
CD{ Class II

CD6 Class I

cD28
CD?9
CDw60

CDlo Pcptides

cDr9
cD20
cD2r c3d
r-ntt
CD23 IsE

cD39
cD40
cD't2
CD?3" AMP, crc.
cD74

cD76
cD77

CDI Ia I-CAM-l
cDl lb ic3b

Fibrinogen

CDI tc iC3b
CDwt2
CDl3 Pcprides
cDl4"
cDr5
CDl2 IeC

cD34
cD35 C3b
CD64 Fc
CDw65

cD66
cD67'
CD6E

49
45
43
50

T c.I.Btocirtrd

Thymocyt.s, dcnd.iric cclts
Thyft ocytcs, dcndritic cclls
Tlymocytcs, carly B cells
T and NK cclls
Activation cpitopc

T cclls
Epsilon chain
T-ccll subsct. monocytcs, HIV rcccplor
T c.lls, B-ccll subs.l
T cclls, B-ccll subscr
Most T cclls, NK cclls, P,
T and NK subscts
T cclls, plasma cclls
T cclls, plasma cclls
vLA bcta chain, T subscr, P, lcukocylcs
T-ccll subsct, P

B call-.ssoci.tad

CALLA, ncutral cndopcpridasc, prc-B cclls,
PMN, kidncy

B cclls, FDC,
B-lincag. cclls
C3d rcccptor (CR2), B c.lls, FDC
B.lineagc cclls
Low-amnity Fc .psiloo rcceptor, B cells,

monocylcs
B-liDeaSe cclls, PMN
B cells
B ccus, M. FDC
B cclls. carcinomas, FDC
B-lincage cells
Ecto-5'-nuclcoridasc, B cells, T-ccll subsct
lnvarianr chain of Class II B cclls,

monocylcs, M
Maturc B cclls, T.cell subsct
Mature B cclls, T-ccll subset
Activated B cclls
B cells, monocytcs

Mycloid ccU.rsrociat.d

LFA-l aipha chain, parleukocyte
CR3 rcccptor, myclord. NK. and T Jclls

mycioid c.lls, acrivated T cclls, NK cells,
CR4

Mycloid cclls, P
Aminopcptidasc N, rny.loid cclls
Monocytcs
X hapten, granulocyres
FcRIl, mycloid cclls, B cells, P
Mycloid lcukcrnia bonc marow
Hcharopoictic st.m cells
CRI 3Cb rcccptor. myeloid cclls, FDC
Fc rcccptor I, monocytcs. M
Fucogangliosidc, gr-anuloc:/tcs. and

monocylcs
Granulocytcs, clcvatcd aflcr activation
G|-anulocytc5
Matophagc spacific

Lcu6. T6

M24 t

Leu5, TI.9.6
9.t, Tl t-3

OKT]
lru4
Lcu3a. OKT4
Lcul. Tl
tz.t, Tt2
341, Leu9
Lcu2, T8
cl-B-27fl, OKTIE
9.3
K20,484
M.T2I

J5
84, Leu12, HD37
Bl, lF5, Lcu 16

82. OKB-l
Lcul1, HD6

MHM6, Lcu20
BA-I
HD28, G28-t
AC-2, O28-10
c2E-5. EA-s
s-HcL-1, BU-40
1E9.28, AD2

BU-43, LN2

HD66
BLA
Lc!21, FNI

LFA.I
Mo-I, OKMI

60.1 . LeuM5

MY-7
Mo-2, LeuM3
lC 10, LeuMt
2Er
L4F3, MY-9
My I0
El l, To5

vtM8

Ki-M7, Y?/l I I

'r7

55

120
40

55
44
t35

100

95
33n5
140
r35
45

45155/65
40-45
80
48
39/41
69
3y35t4l

53?
61/85

67?

lEo (95)
r 60 (95)

150 (95)

150

cHo,
40

I l5

,:

180-200
100
I l0
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'ilfi za oriu{i 2 qrrn1e 2534

T.bl. I. Contioucd.

CD
antigcn

Ligand
(subsu-ate)

MW (kDa)
rcduced Distribution characrcnsucs Prototypc mAb

cD25 lL-z
CO26 Pcptidcs
cDl0
cDtS

cD69

cD70

CDll Transfelrin

CDl6" Fc

cDlT

anrt

cD43
cDl4
CD,t5 Eozyfirc
CD45RA
CDISB
cD45RO
cD46
cD41
cD48"
:D.l9b CollaSco
CDt9d Laminin, FN
CD19f Laminin
CDw50
CDw52

CD54 CDlla

cD55

cD56 CD56

cD5t cD2
cD59

55
130

120
45

2A)4

2

90

95

95
65-E5
180-220
2m
r90, 205, 220
180
56t(6

4l
t67
25lt35
3C|/l20
l08i l4t)
25-10
32-40
75-65

t35nxl
cHo'
45-60
l8-20

Tac
Tal, J.9

OKTI0, LeulT

Ea-I, Lcu2l

Ki-24
T9

3G8, Lcul I

T5A7

60.3
Laltzz
FIH+2, Hermcs
T29R1,9.4
Lcu18,2H4
PD7
UCHL.I

Rl.1/1, LB-2

NKH-1, Leul9
HNK-1, LeuT
TSZ9
MEM.43

SG I]4

)!l

Activation-rssocirlcd

tL.2 low-afrnity reccptor
Dipcptidyl-pcplidrs. lv, activatcd T cells
Acliva|cdTandBcells
Rcslrictcd expGssion io lnany lcukocyte

liocagca
Aclivation induccr molcculc (AIM),

activacd lymphocytcs
Activatcd T and B cclls, Rccd-Srcmbc.8

cclls
T!-ansfcrrin rcccptor

Nonlt!..t /NN c.[-.!soci rd

Low-afnoity Fc reccpaor FcRIIl, NK cclls,
granulocytcs, T subsct

bctosylccramidc on Slycosphingolipids,
PMN, P, ctc.

lntcSrir 82 chain for CDI la, b, c,
leukocytcs

T cc[s, PMN, biain, ctc.
Lymphocytcs, PMN, b|ain, samc as PgPl
Lcukocytcs, PTPasc
NK and B cclls, T subsct
Lcukocytcs
T subsct, acdvatcd T cells
MCP, L,, E', F,, P
Most cclls
L
L, P, vLA alpha2 chain
L, P, VLA alpha4 chain
L, P, VLA alpha6 chain
Most lcukocytes
Campa$-I. L. E, S

MEM.53, L
I-CAM-I, monocytes, E, F incrcascs aftcr

activation
Decay accclcratint faclor (DAF) broadlt

distributed
N-CAM. NK cclls, T subsct
T cell and NK subscts
LFA-1, L. broadly erprcsscd
L, P, broadly distributed, Ly-6 equivalent

Plsclat.associalrd

Prc-8, monocytes, P
P. PMN, monocyres, gplla
Thrornbospondio/collagcrI rcccplor, P,

monocytcs
P, gpUb/gpllla iotac! platelet coorplex
P, gpllb only
P, 8plx vonwildcbrant's factor rcccplor
P, splb
P, L, vitroncctin reccptoa alpha chain
P, gpllla/vitronec(in rcccpior b.ta-3 chain
P, CMP.I4O, PADCEM

5(l60

cD9
CD3I
CD36

CD4l a
cD4l b
CD42a
cD42b
CDS I
cD6l
cD62
CD63

TS

Fibrinogen

VW factor

z4
t57
8E

VN
a*

n4^2Ut31

24251115

241t20
Il4
150
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nr:ld:cdu Thyroglobulin 1*d5ru qniliiouoonlror ncio&f,uroudldr$olClunr:

n::{rri'ra TRab ua: thyrotropin '[u
uonnl?cn1?n:s{uoioruf,u:oud

{r.hunononrf,uf, Bfi\tdir m€thirnazole oqjun:

"lu{rl'ru noflanrfluf,u
Aizawa T, lshihara M, Koizumi Y, et al.

Serum thyroglobulin concentratlon as an

indicator for assessing thyroid stimulation in

palients with Graves' disease during

antithyroid drug therapy. Am. J. Med. 1990;

89:1 75-180.

antibody

uJ0o0$rutou6nnnty0$o1e$d.t thyroglobulin
nrrlffiirrlndstr sor if, lod s 5(rs) aanrr'[unararirl#lu{rJrulrononon

rf,ufiMt$n Graves' disease urTtdfuur

methimazote ciortf,u:oadfi rl.larennn:;6'u

1n'aa.d.lo:o :r en!lci1eunrryi1 T g-
suppression test udrld'Ha non-suppressible

rirdrhufirucrnl:o Tg-suppression test cg

16'Hn uci T3-suppression test ::dl Tg d
oc drr"iou'1il't6ril:rc ir.inrsocldiui.tftnnrfi rl
bJ ::ri'ular rg "[u6i! oreeyrf,ueirfi:jldnr:
n::eiuroleiolf,u:auri16 ptrzrs.lrud.ileirir

nllo:roio Tg'lu6illo.:{:J,lu Graves'

disease fi\dils1 methimazole uacfir T3-
suppression test \6Ho suppressible [at
non-suppressible ruanr:lnaolnu,jr ::6u
Tg 'lun{l non-suppressibteq.rn.jr'lun{l

suppressible uarnnor1{d'lnr:bi methimazole

uonerndrhnu'jr l;n'u tg diinmridlr{ufiiu
llfilJ thyrotropln receptor antibody (TRab),

thyrotropin uat f,lr{l:fiileir thyroid uptake

ei'lu Haeir.:g rrairdrir'tr{ aplld.jr rg o:

dhrr{uf,riunmll*ut.luo.:nr:fi douiuroudqn

n::{*dra 6lrirbllu6llliri.:dr:dunrrrir
.nuroldanfti:oarilirf.lriou r:'ir{ uns$s'r

nrrfnure'au methimazole lCc les
ronr:odr.rii.:lnrJrJrafi\riru thyroglobulin

n n2t?3ll 0 t$l,nl

sr ??oeioilfi'] n1 sllil Be6rondlrd

Pilbrow WJ, Brownless SM, Cawood Jl, et

al. Salivary Gland Scintigraphy : a suitable

substitute for sialography? Brit J Radiol.

1990;63:l90-1.

nr:o:':esio!{rnrslnaifton$:si ua:dnarr
fiuirfi (Siatograpny) rfuiiiifiri'uo:ru rfu
:J?n ua:rf,urenr$ru {rhfidodoludrurqql
drun r :o:eeC'tulieit.lnrxtrlyrletr goif, r
rnfiuf (Scintigraphy) .d,: rir.rn r iirn:rcti
nrfld'rsoor,f,lerof rfroE:Jiu*i.:f'lucioil{r
alu dtlnlurfriurraro;rirb{omociotrtr 4

linlorriu \rifi duqrrstrn una{rirfilrie1o$i

olrirurqq.l d;rs.lruld'rirnr;6ntnr:J5srr

rfiarti#.rao.rd'lu{rhu 36 nu iifiornr:sio
rhnraurujao rio ornr;:Jrnur1,r tifirbars
ru'irnr:n:tcrirgronqr:riocniuyionrrtnurlr



?' |:6l1lyroii qnr:uil?dtfu .ililri

0T.[ddotr$n'ir uciiiilr$rlsrsnJiloft,fl f
irn:r;rinro'nrrnr:air.r ui: durirnra'lC6

n'jr'lu{rJrodtulnq,i aonr:n:mlolrfiao.r
ifieoendalrigS uelgnafifinrmed$:,oryia

rlrnru iil?rarenff,nn6uflr{Ha6n,j.r la:"[f
6nnruannrrinurld6nirft acrn:iodtnuilo.r

ntlrirfi irun'ir 6+f;n.irnror:lfi-nuarterf
fllodufl$nr:n:?ccio&{rnruufl nrnonc :d
'lu{:J'ufir.rfu Sialadeniris tra; nr:qcdu
lowiorirnra (Sjogren's syndrome)

nunrr:s olErfic

n1:f, i'l{Rlnuiraru6orda
Auv
[unfionltnefl00?u{

1 1 1ln-labeled-lmmunoglobulin G

Over WJG, Claessens RAMJ, Hom JR.

van der Meer JWM & Corstens FHM,

Scintigraphic delection of bone and joint

inf ections with Indium- 1 1 | -labeled
nonspecific polyclonal human immuno-

globulin G. J. Nucl. Med 1990;

3 l:402-3.

nr:6ordou3nnrnl:nnuocdo rlr6,rrdo

rdolcr,:ou rir'[r{nr:inureio\rJdrurndu
i{60rfi rnr.ri$cda"hll6'ln$ir n1:dfi {n1fl

rr.l ratnrsnif,tndrJio:rirld uid'0.:iisr:iiii
orru,frtnr:ter:r.:q.: un:d1lt1tnuafl.r:,ou

rlnro.uirrru6crdoliqniar tgc rf,usr:

iloiicTeilf,.t dlrdrtjcruldluuirrordnrio
'lB soft tissue nionrsludooio.l ufli
vascular infection $rulruldrirurliriu{rJra
rfroif,cdsnr:6ordoroln:;qn uncdo lna$r
lgc urdasarnriu In-111 iinrrdnsnrn
e:ri1 DTPA lri:rriu tgc rihrrio$ udr6{"hi

rh:lfinisrfirJ 1111n- Chloride In-111 e![d1

tJ rnrsfi orpn rdorirl:Jdo'lu{r.leuudrefrr

nrnfiraar za rirlu ndldn ldntrfiueowi
^ t u'rrru6nrioln'qndos'lours rsorjr.:Oflun:

f,lor Osteomyelitis lioi.i fifiuuirrrurios
1 e r --/ err, ) ,^|tr.l6ll1{n1fie?u2[o unuJnu $ouJtuulytuu?t

f, ttttn-tgo riuiidr'lunr:6ordodufi'hino

rvitfir,rflu un:iido6ior6hreir.r 1 rfutJ rdrr
ggmTc-MDP [o! 67ca o,c"lriHaurn oan

rn rr: fqlilr: mr"luuirroriiiinrreir r n rcon

'lflri16'drri d2il 111tn-wBc'lildoai!$ns
nr roordorio'l-.run: riou rriordoe trrfi6o
anrn6':s ggmTc-HMPAo fiiinr:fi{wrn
nrrdesarndru 11iln-wBc ii:iodrrinfi

oxine fifigdorroli 1 1 1ln-wBc nndrdooan

onn:cundonldlirn jr l r tn-tgG rir"tr{

background it ud 111tn-tgc o![.i11 d:6ru

1u!Srrnrcr-nrdo'lu{nd'lum"q.ln.ir 1 1 1In-

Bwc $oncrnd 1 1 1tn-tgG fia:sl'lul-arr*
6'nrm.rlnuhi6erdo odr.:lrfiorl 11.iln-tgG

ugemafiSndrlun:f,ml Low grade, Chronic

ostoomyelitis

nunr:ts olgrfie
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