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Abstract

A modification of indirect immunoperoxidase (IIP) for leptospiral IgM antibody

detection was performed and tested with 111 samples of serum collected from 65 leptospirosis

patients and 46 negative controls consisting of 10 healthy controls, 20 individuals in endemic

areas and 16 non-leptospirosis. Sensitivity, specificity and efficacy of modified IIP were 100,

95.6 and 98.2% respectively. The agreement rate when this method and IFA were compared, was

0.93 by Kappa analysis. This value demonstated a very good agreement. Antibody titer of 66

positive resulting from both methods was compared. IIP gave more titer than IFA in 34 from 66

(51.6%), equivalent titer in 23 from 66 (34.8%) and less titer than IFA in 9 from 66 (13.6%).

False positive was found in two samples, one sample of VDRL and TPHA positive case and

another from individual in endemic area. False negative was found in three samples only when

tested by IFA. This preliminary study showed that IIP might be used as screening test and

alternative method to IFA for antibody detection. The benefit of IIP over than IFA was light

microscope use and application for field trial study. However, mo-re sera should be tested before

its effectiveness for serodiagnosis ofleptospirosis can be concluded.
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dt s io h, l:g rq o j

t[AUryUUvl tlJU t:nmU0'1fl15 tlJttilU0UttneHA'lnHAlU vl'tUlJU0gnUryUO1|0{t$0 (serovars)
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Dr. Adolf weil unmtlm?tuo:tiu rflu#fivrrfi:J:udroJ:nd,fl'ror,,rr' ,du n.s. z+zg
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ltaur5unsotfrofrtrunlditdt spt ocheta icterohemoruhagia (Ido, Y. 1967 :341) ttneluil n.g.
99

2460 Noguchi H. v{u'j'rrfiofifin:rrluflnei'r.:0rnal:J1:6niiffinri'urfluriruln{6r#.rar1alrri
ort! - !, /aa
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nq{tytyl"l n'o serotype bataviae ilOu javanic, ri'lulufi:U8fin'lnY{U serotype icterohemorrhagia

dt t o I -a I
rra u bataviae rfl u aru lu ty (unt 0 gtgt: c{u. 253 4)
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oudcornr:Iurr:{rfruuud'u nt':vd'urrns'lgldrurfia?lrauflru'[d ]qufi'r'hJd'nuorsornr:'hiq

t y d u s i A A y tt s r a s 4ltuu0u[tavfl6luna{nil t:nouil1n tilolso[,[1q:1{nluflu [au,.t'luyll.tr.t?14u{r5ou'lnufln
Ayzirgta6rll/

1,r:ot1j1vrl'ltuoUlo{0Un illn fl'l ostlldniul[dtaoeln'lutu 24 r?Iil'r rfiotvrdr'hjrni,:ri':rfluq9a
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v q dt ! ^ 
, .i - J " .i3
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j aa s dq ir4,o a J 4- v I

tiio{01n0ln1:yt1{flnun10.1t:flilanuiluYt [u01t11luu1flun ry{n1:?l]0au10.1[trlvtu
9 u o q 9\ | !l th t
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nr:er:?0n:o{ (screening tesg titrirnt:rilt:virJ:nrrnvdurr{rhud':ldtu'lru:vurorimor
-19@4qi4dsaiadtlaunl:91:10?u0ilutu0{$lu flunl:91:?0uuuuflary{tilun1:91:?0?l'lctr t:?1:lJ0{tsory.:tutJ

t9
644

n?1il0'1tv{'lvu{lJu



7

ouou
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I

hicrrrluflaar:sosrirh?6nfrsl:nra:JIsrahll:fraltnn'it uon0rnfiornr:'lcifnrv'lrivrr
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rlfln^iur{runq'ru1ui:nri.rnrit: (eppassakij, H. 1995) uon0rnfiu'rdor,runotn'l{rn'onoon16':fi
r rn d< | tnrA a i o d o irnl u a d

0u1{ [5nnd?u]Jtn tI[o0000nrq{n0silu tutqnttas tun]luvt tlaaunu0lnt:50fi9l'luu1
Vl ,r q o o i A
[1J:?ilnUO1n'l:U'lvt1{:euuvll{r9tuotfi1: ruo{0'lnrsorailJqra',h]:rr4rtr?rfieornr:

4 q o r J ^ 4 o q yy\ 4 ,)0fl[dlr10{fiooo[ciofilu0?u?vgrl{cl :?uyr{:vuuvtlst9tuol14't: 0.10101i1tHryil?urioln1:n6]u

: y lJ U yl 1 { tO-U O'r fi 1 : d'n tdU t td u acute abdominal 
"-"rg"n"y'l 
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z. ?Gnr:sr:aoifi odunr{#o.rrl fr ffi nt: airmYul:nrorJlsrs'hfT:6a
d v q !t, I

IJfiAnnt:gr:?0 2 nnuflre lnttn
A < v r r ur/ t

2. I n'lt gt:?om1[T0 lou gt:{o1Rst20u1{fl 'l9t:?o lotlR
,t,- nr:sr:?0u116orarJlsra'hj:rlud':odr.r tdu rfroo flaar?urraedr'lxdurd'.:Jouet:s

qst , ti 
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4 y a9)
nru16'ndo'r1CIyl:5fldfl^uLl'o (darkfield microscope) ?ll0uotJdollu Giemsa ttio silver staining

ooio, o d d a4 iu,o tn r

n1:gl:?0?5utJzu0r.tov{alqq{ tuo{01ntilu?rfil:9r:?tvt ttJ01[1I13rrae lild'ttJ't:orrunn?]il
9t

r r a n ei r { : e il'j r.: 16 o ra rJ l sr a l r..l : r riu d-.: rJ o o ru rJ u du 1 l n u rn u r s l u fl a a t r v

J d q J, u u a v r o ') 
I- nrrrurulrunlfio0rnrfioq ilaar:v rit"[rd'urn'.: r5ooiu?esi1.:"1 luorHr:ra^usrdo

,t

ryfieil^tgsdrril16otnrlJsral:J:r 6o Burg medium (Ellinghausen and McCullough, Modified
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tr 9/s o rln I u 6a q s aaa y il
let [nufl :'irrovn?:vnn?uQ t]J nu n1:?utau tFru?r 0u1 a?u4nn:.1

a g v I S o 4 ,rt a c4 4 I t I- nt:qqltld9t?mna0{ tflunl:u1rn0qryil?ufi:0flen0uildd]?eanlt1s0{vt0{
u d r d a iA , v d ,, I

dsr i vr q a o { il : s rn il H U rr uil d rn o f H 60 il Hn e rn rfr tfr r r tit u ru dn im n n o r t v rl r u q or ri rlu rio.:

florriorory16ooti'rl{rfiofl:?0qrdoJorun:rr$orir'[rJnrrvluotut:tdusrdo 6'rd'srinrurirfiu
99Aqln4

ru001nmlJ[[oe tfl tJ1lfl letuo
I

- nI:et:?0rr6rduroto.:rfiororJIsra'l:J:r ]eruorflurflnu^nnt:rnAru{rueu616uronio
o jo r - ooi4 aai< ,t i

lmnunytt:un?t PCR (polymerase chain reaction) ?5lJtljlt?ITilfl?]U t?q{ dltJl:6191:?ll141t$0

nrr, I , A s ,4 eodY o/ -,4- -- I-[Flatrrst:yue[:urr:nt0{ [:n ltatilu?rytgt0{0]flutilnufllnil'l& :lfi'luv'|.: ttavfl0{n1:n?]il
o ! q rad:-. - r o 6@ ' ^l^odul:ntr u r q q.: d ? u t 11 iu ? r u u { 0 1 n a 0 gtnfl 1 e lu { ]u ? 0 utJ'l n fl ? 1 nl : ? u

2.2 n1:rst:.'tofi'trvrYuuoufiuofisiorarllsra'hJ:rludYru d0,fl,,nrmr?onr{4firinffu

?11u1

lfluiln6rrousr^uo6osrfirufin''rna''oorntdiluaersornr:'trjud: r d'rJorfrrasfi:vd'u

d{dqnrulu q dlJenyi d'ltiunr:s,:?014'ruouer^uo66rn'::sr::tornfri:rei firfilvirsriuodrrrlou
11'-6 -- -- {

r d'r-lotrvi rfrorr four-fold rising titer d'ruanldlnt:tfluJ:nnr:fl:?0fitltou6uo6fioqidauriu
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fin1U?Ii tTU Microscopic agglutination test (MAT), Indirect hemagglutination test (IHA),

Macroscopic slide agglutination test (MSAT), Indirect fluorescent antibody technique (IFA),

Microcapsule agglutination test (MCAT), Enzyme-linked immunosorbent assay (ELISA) fflUdu
- - o/o

2.2.1 Microscopic agglutination test (MAT) (to:f,nn^ ftnrJTnurqn .2543)

rd'nnr:drfluiGrurn:gru dtnfunt:n:rriu^oii'uI:nra:.JIsral:Jl:fiaIe'uryldrdo

Leptospira zo 6l:trf (serovars) rflurroufirou f rilfrfritrtfi'luoufiloGsiordo Leptospira lu
4u vtt a I

fr fru cJ o s r,lil r u rn n rJ fl n'io 1 agglutination rtio q d'r o n do { q a m : : fl ric u r ru l*n (darkfield

rni.ror.op""; runuxn0etfinnt:0'undilto.rtdo l"plo.pi.u nr:n::or1nn#sorr4r positive uav
r tn d ooid ooi , ,, ^rlinegative control otjts'[:finrruTGfrrfluTfifr {.:urndo.:ldtfiouaru 6I:rrf uaurflu tive antigen

'hiarru r:srn: aoirn:rv#1uri'o.:rJ g^rid^nr:il o'ruu?ir16'o*.:fi nr: n:.?0rqil1ylu: vrir l:ru orrrn
ora/adl

1U'r9t t14ru 14 : 0 flU U?Yt U]fl]dfl : nl:rr1\vrU

,),.r., inair".t hemagglutination test (IHA) (titfnctun?unilJ:fltarJJsrahjl:64.

2s44)

dra<utteloay
r!u?rflT?0flon:0.:ou't{{1u-fiann1:urvulttou9tr0u1Jo{16orarJJfla',lil:1il1rndoil

uurfiorooosruer{flunIil "o" trdrfitilflfi?uirTurrou6rLo6lu6iurosnu rfiorrJfrfi?urnr:6'rn{u
d a o Ado, a du

uo{rxJnlaoq[[e{ (hemagglutination) lun:fidtrl,{au?n 0eldo0l{Btil two-fold serial dilution

Isruriilotn dilution t:so '[rJtioul tffoqrJg^n^iurnr:6'un{ruto.rrfinra^oquflrfrilg'n?urqrqer

rflu'lnrsrof(titration procedure) rm lr{nn fl?1il'l? n?1ildttv{lc ttasfl?tilqndor rvirri'u s:,

9i.s Lnvsz;o/o strrudrd'u fla0rn{1uifrua:rjld'iri6 me rfluiGtihitj{urn a:?rau'odu

d':otjr.:dru?u:Jrnld lnuduuJfio.rrirldiiruriou hidosldqrJn:ain^tnulunr:rl:rriu'rri'u

(a'?fl ::u ud{oIru. 2542)

ael
2.2.37iMacroscopic slide agglutination test (MSAT) (to:f,no"fiarlIntrqa .2543)

- i"ql a ,) ,, s oqYd I I ot, / a
ilanfl'l:u [$rrouar0un?lu[lJrJlJuq{ t9ruYrl tl4rso9rlu9r?un?1il:0u?1:0y{0:ulau

(heat or formalin killed concentrated antigen) ruauri'ufiiruuua'[ar{lurJ?rurarfirvir1ri'u 6iru{i

tr{rualrnoyrirrJflfi?ur agglutination rTluouGtnuuualadd':d1u1:o}ro{r#ulddrusrrnJrir

^oia, ooi<
?6firfluTGfrfrnrrru{rrnrsdrn'ir MAT uavfnrfiq,{nu?nilaor1d{rodrrlan'rin?uquqiunrvr
d d a r dr aai 4 u '
tunl:rel:uN[[ouetr0u ttet[uu?rvtrsr:uu idiru rTuqrouasnrn'[ritirurn :'lerrirttnsh{na6

tiru fu n r: sr : ? t lu :e uv6ru tt: nqL ot l: n
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2.2.4 if; lnoirect immunofluorescent antibody (IFA) (anr:iui6'uiyrurqrafli

drrr:ilqu. 2543)

--- -- ; - a dq du qtr o taaa q a 2( ; 4vdnnr:il ttousr'uo61ufi:-ru{rJ:arirrJfln?orri'urrousr^rouuorrfrofrrnfrorrLua'[ar{

ilqu fl510i9t:J6^n^?urdruar:riosttal fluorescein labeled anti-human IgM r.rio IgG qnt:r;o.l
il il da

ttd.: q ? un a 0 { qa m : : flu r: o {ttd{
a.l

2.2.5'lfr Enzyme-linked immunosorbent assay (ELISA)

- : ^ d i o o-ild'nn'l:fr [[ou6t0u1oltfi0 Leptospira Qfl coat ul] ELISA plate luoorsl^il6frLrorfl:J:u

-e-. -.-q-.q-Y 4-. -.-. - -9-.t4 ' 
' t 

.frOnr{rhirilo01.: d1"lil incubate un-tornfut6ru peroxidase conjugated anti-human IgG 14i0
t' f I 

-- -J--o-'--- -__-_ __-"__-_^ _E 

v

rgrvr inrJflfr?urfirfisrndud:u er-tsa reader (ro:f,ndfrarJ1nrrqa. zs+:; uonrrnfild'fi
9u A4q t d g.t 6l O C) '

nfiqilurTEFl'.:ncitrlfiavq?n tunt: t'['{]unlnduulnor:Jduuillld insoluble substrate rrytu

*,r0," substrate lu?G plrsa llurt6ritflu dot ELISA Jqoarierroufirnudrurortuoa ud?

dtrtmqaouriuGfrLfilfi'r^rnurnJflui6 N4er uu'irl#r.ranr:yrerdoud d.rrti{'uId'l#

{o rau o rru v'i r n r : fl : : o il r IgM dr t sfi n : rr d rru r s ua v n : rru'h qr d r n ir n r ririo ii'otu sir.l

acute phase d.:f,uafid ttasnilu '[d'rirnr:n:']ofi1 IgM siordorailJfla'hJ:rloutduousl^roufi
,tu r A ds d-.- d 4 q r14 r r s rq 9/ 9) t v

dnfloul{1.ru'ru01nr5ory [l?'ll biflexa s{rlj1JCYlu?\uq tiln0 [:ntrst[rruonr:mnd0u{1un8uflu
v /r s. t4r,, r 14 d a<!- oY o @ q i , y t t

d'1u1.'{uf n0 t:Fr t9r 0ul{ t:nfl1u?ruu{tJ1J001nn tut:0{1J0{nt:0turuafi?ugt'ltila1 (subjective

.. ."O 9 a u ad i A a r u! r-q a|v 4 q
reading) ry{n?:0&fl0{Un1:flmtU1?In'l:yl9ld0UYlt?Iu'lvdUty{UtgllJsl0 til (flUdUU grUgiOtitt.

2550)

a.{ q ao a d
2.2.6 15 Immunochromatography (Lepto-Dipstick test) (dnuu?duiytUtfltdgti

d15r:iuqr. 2543)

-:eudnnt:il ttouAtouxo{tfio Leptospira 0sQfltna4ouuultr.iu nitrocellulose d:t6'l
- - tr o taaa s a dq dq ytt a d J

antihuman IgM dye conjugated ry{oUvllilAnlUlnUltouglUoq tury5ilfl0{flil?U oylnadsililry,l
el ugt-

lJ0.1tl.tU t9tS9t

a.l
2.2.7 iGMicrocapsule agglutination test (MCAT) (anr:iui{'uimurntan{

d1r1:6uq1. 2543)

-:erdnnt:u ttou6toillJosrfro Leptospi.u 'ldtrri L.autumnalis, L.hebdomadis, L.australis,
A

L.icterohaemorrhagiae, L. canicola UAY L. pyrogenes tUqntnfi0uUU microcapsule (MC)

particle orvir:Jn'fiiotti'ttttou6'ue6tufiiruto.:{rJ:urfin passive agglutination reaction
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3. qflnr?06trrSositrYuI:nrarJlsrcr'lrJl:fi4 (commerciat test kits) fifidtnriru1uil:yrns'lnuc

(ao rriui6'uim urerafl {arrr:0r qu. 2s43)

uflfl:rrdrr$orirrirnt:er:?0r.r'rrrousr^uodsiornilJna'l:J:r fifidrfir-irulurJ:vrmg'[muq

qqqdaadryajrra6
tu il 0 n u u il fi a t u uu fr ?i a t u ? t n t : gr : ? 0 tto v r a t uil : e [m fl ,.t r.r ort ry l p.,l r U u u r t im ur n a u nqq

anrriuio'uivru'rflrdrrfd'rrr:iuflt n:ilemu'rfl'raflfnr:rrilyrti 16'rirnr:vroaorrrayil:sru^up{aq

n r : ri r:r r ldri'u d'r o d r.: {rJ : ulu :J : s rvr a'lvr u r rd'r fi : r ua y 16 u n siw r : x fi t

,',r',.rdr,e.rfinri'arr,irirurqndrr5odrriunr:n:?014rrrouer'uodI:nrarJlnahJl:fiafifi

d r n ri r u1u rl : v ryr fl 'Iil u (r o : find fi nrJ Tnvrq a. zs+r)

d4jsaatddtadr
lu nr:rinurrnu':nlet nt:grr?0ttCIu nt5 til TUUtytuu:vt4 ?1{?r nt:gr: ?0?{u ?l

lutJ n.n.tqgs natv?6'ut0{ Appassakij H un&niuv (Appirssakij, H. 1995) vitnr:mflaor
a4ty

a:?0l4ruousruoonorfioraillna'hJ:rJquifi ra tfiuuri'uifi microscopic agglutination test

(MAT) Jqu1d6iil{or{rJaufifio1nr:yn.:na^rin'irrfluI:nrarJlsra'hJl:6a tzs d"rodr.r nu'ir

lr{r^rar:n 58 :rusio Mer lu:vuvrirdulnu?f; tre firit titer}t:100 rirn'ruLfrrurv : o.gj

rrnsrirnrrru'l':qrn'jr:vuvqordrulnui6 Ivre rirn:tr'h = 0.48 t tz 6':odr':l#runollnu uar

i -. t
T0finflfl0{cYt U'UYI

#prfisrtrl:vrvra

:E UUI?41

lunr:n:ro

tl
:1fl1n0[mdn

ao tlo i/ 
^ 

v I
1J : U yl FtU ltlt 1 H nn R ilcvt

H.S. Leptospira

Antigen(MSAT)

Sanofi/France 4 ulvr 40 ljlvt ryrIufl lvrorrnuri

Im:. z+as:oo

Leptospirosis IHA MRL

DiagnosticsfuSA

z frlus 200 u111
?a

u. ?05Ftrunn

Im:.:rssooo-z

IgG/lgM LEPTOELISA z-: frrfu.r 160 1JlYr u.'lvrurrnu'hlormn

Iu: og:orzo-:

Leptospira IgM ELISA Panbio/Australia z-: #rlu.r 180 u111
t?l

u. t?rno:51uu

lvr:. os:otzt-r

Dip-Stick Leptospira Integrated

DiagnosticsfuSA

z-t #rlrLr 200 ulvl

Lepto Dipstick Oganon/Belgium : {'elu.r I l0 u'rYt u. oonruou lmuunuri

Im:. os::r::-++
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1 0 1 aufr fi qtnrv{ 6 q: : rufi rfl u l: n s l:nfr r,ru ldrioutr{r.ra'hj#nmu lu nu 1{l: nrail JsralrJ

I:64 l#r.rnurnlnofirir titer )1:400 rrriarrut:onrrJfrfi?ur cross-reaction ld'rYrl:n syphilis

* ,, J I a I t 4 v d t @t d
Iqun]:er5?r0u t14ilnn{rr9r0]vr9ru[r:n10{n1:u1u r[nu]J:y9tuq{qfl tuT?.1 4 fl:Ja'l?t10{n'l:

rJ:u ]oruri'rlilnit titer 0snnn{0'rn 1:400 rn'rornfirdou 0rnnr:Tflaosul'irnirn:ruhrravrir

n':rru 6irvr rs oqilu:vd'u:Jrunnr{

luij rr.n. zs+t narvi{'oror iu^mr r?:rry rrauflfli& (iu^mr li:ru. zs+r) virnr:i6'u

er:?ofi'ruouGuo6siol:nrarJJsra'lil:r d:uif; r'e rfiurri'uiG rnter ]quyirnr:urirn{r finur

oonrflu : nril nri:rffr.J:ul:nrnrjlsra'hll:64 s+ :ru uyirl#ilnurnsioiG me uae MAr
a v ," , 

" 
-'n4rJounu nqilrya.:flu'jrrrrflul:nrarJJsrahJl:6a to: :ru rrilrrflu z n{rL n"o n{lfirflu1{

lnu'lriy:rudrrfiE s2 flauavn{rLnrJruJ:nd''rdnraufihild'fio,,nUr',0',nlrfao''rd'n,arfi

5r :'ru nu'ir1#r^rnurn'irfirroufiuodsioraillma'hj:r 22ilurnu 14 r'lo rludrd'rd'ruifi rpe
i o s, , I r t , ol o,
frrlfie.rournrrnn'irtu,qr 5 :ruri'{ z n{ru ornn{rurornurJnfifr'wrilq 100 :ru"lr{nat'lnsio

rFA r0 :iu l#ruau':nrio trler 6:ru 0rnn1:iu^oii'uuyiri6 me rras MAT 1#r.ralndrdusfi'u

i6 me l#drnrrlll: rco% nrudrrnrv : so% unvrirn:rruqnd'os = s4% i6 vrar hi'rir

nrrru'lr : roo%rirn:rru6rrn E : g4%trarrirnrrruqndo.: = 96yo trnnr:dnururirrflu?f;fifi
h ad o ln r t o u @ S tS U tS 4 rad

n':rru'[r TGnr:rir"trj{.rurn txrurvdrufrnr:n::tri'nn:orJ:nro:JJsral:J]:64 rrsiiG rraar

rflur^6frrururvarlunr:n:rrduf,urfiorJ:vlusrflunt:tilt:s5.tl:n rn:rsd'ru'r:CIer:?o1d'ir

tfiqorn serotype'[Fl

luu n.a. zooo nugi{'uto.l Wagenaar J,Zuemer RL, Alt D, Bolin CA. (Wagenaar, J.

2000) ro{il:yryrfl rutrofrraud ld'flnuir:JEuurfiuunrtrl'[rrravn:rrudrrurs ro':if; mR rfiu:r

rili6 pcn ]quflttrougt^lodgio Leptosptra borgpetersenii serovar hardjo luflaallvtltJ ttnv

ril6uurfiuuruatosiG pcR riuruato.riG m'e i6 nucleic acid hybridization rrnsif; bacteriologic

curture flonl:unaorvw'irii pcn l#rirnxril{ltilrutvirri'u too,z, rirn:rr'lrrvirriu qtx do
td < o aaj I U ad - I 6l e

nJ5uurytrlUnu?rou1 ritn:tl'lrtoti6 nucleic acid hybridization tvitriu 5s% luvrrlfl:sriu
orrlhadluA<t@Ai
drru rirnrrrul'lto.ri6 bacteriologic culrure tvirril gsx uaviG ma tvirriu 93% otnn1:f,nurfi

vru'irrirnrrrrulr'iri6 pcR ttas me fin:rru'hqslunr:n:aoiu^ori'tll:errarJIfla'[rJ]:64

luij n.g.zooo narci6'ur0{ Hatta M (Hatta, M. 2000) dnurnr:ld Lepto-dipstick

specific rgu rirnr:morao{lquldflrhuiio{lul:ruururari.nu, 403 :'ru fifiornr:'h1uavfi

frrlaufifiornr:'lrlrrnvornr:mr{nAfintol]:nrorJlsral:Jl:fic gs ,',r,,uuu^utirnr:n:ro

"UUUU
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iqui6 iralt udruyirfi z+ :ru filvYrunuanfim:sri'u uosfi6n e :rufi1#ilau:nJoruiE rraer

4 _. j o o r rrl uly r v r o u y I v
?150 dipstick [u0u]il]nlu?ilfi]nlfl?]tJ h [arrlnu 91.6% [[nefl'rfl?trJdrrilrv'lrrryt'lnil 93.6%

, d4 4 o<o ir d oio 3 @ t h9r o s
u09r Fro rlj u?Ivr lvr{]u :?9rt: ? ltCIu dil lnntus9rtlu 0 ]u ila ta{'lu [l.tu ]u rl]fi :ugt: ?0

YA rq r s 19 o s 6du r 4 r r j, I
,'lvr0u Iu[rHn{:vu'loflo.1 t:fl [[auo01floljo.l?I9t{nnl?n0 i'lfl19t014u?uytfl0ut'1.1d.l{ u 

lufl n.q. 1998 nils?6'ut0{ Suputtamongkol Y, Sarawish S, Silopasakorn S, potha U,

Silpapojakul K, Naigowit P (Suputtamongkol, Y . 1998) drnr:moaolifi uCer InuldfifiJ
I

flrJrui:nroillnabJl:6afi'l6'funi:sr::rdufluJnuiG uer rfo m'e ri'unur sz d'rodr.l

uu'irhi'rirrrrrru'hrvirri'r go.2% rirnrrrudrrurvrviriiu 96.3% firiod 6o virkidrukid'ororfi'ufi

dr u r ry r r u rl.nJ'r s ti r r ;u fl : ? 0 n : 0.1 ej r u r.r a'ldn r u lu : .fi'r fu .r

1ufl n.n.tg92 nilue6'u10{ Silva MV, Dias Camargo E,YazAJ, Batista L fi Sao Paulo,

Brazil (Silva, MV. 1992) dlnl:mnno{Jnuldpaired saliva ttou paired sera tol{rl:uJ:n
9

rarJlrlahJJ:64fi'rmrusr +o 6':odr.: drnr:n::t?I1 IgM antibody jquiG ELISA uu'jrlu
v9u

rirarul#flayxn87.5yo riru1u6:-ru1#r.ro:Lrn 100% ornnr:finurnf'rfi nnryfrmoao{y{udl
I o d ' q 

^ 
atn grd 

^d A
1l : u du fi ?'t lJ fl 't r: 0 :J r n rv{ : 1 u d'r:J 1 : n l#ri r a r ulu n r : et : ? 0 ?1 1 tto u a u o e rq o n ? r H u {

lufl n.a.tgqz nrusi6'ut0{ Silva MV, Nakamura PM, Camargo ED, Batista L,Yaz AJ,

Romero EC, Brandao ep. d sao Paulo, grazil'ldfitnr:finurrdur6'ui6 dot-ELISA tdon::orr

ruoufiroAru^el IgM, IgG rroe lge Tnufitnt:finurntn6i:rtorflrJ':ofrrfluI:nrnrJlqralrJI:64

,n'oru, u, :1u flr'ir6f:rfirfrrlu:susfir?lflorn1:to.:l:n (:J:vrurnr I iu) Jnam::orr

rroufruodsfror tgt\a uu'irfinetru'l: gax Joruti'rrflu IgG tvfinrr ult n'n rf ':u lg,l, tflu rcv,
, a- i d o q dr t - q d t I 4 r q

d?ury:ililrnu [u:euufla{10{n'r:rlju t:n (Ha{tlnrilu t:nrra? 6 roou) Y{u?1:e0u10{ IgIr{

f,.rnrqsoq] rrsir,rn''rornrfu to r6ourryu'i'rn?1il,l?ro{ IgM 0eo{ Lvlilo 57%tgc fif,rnsn:?tl'{u

r.rii'rornl:n 4 16ououir*r:sueqa#ruro{n'r:a^flarru]:n d?u Iga d'r}J'r:6rsri?rvrr'lrtlunul{

4nnudruoi t r6ou 0u04{ 6 rdoutorl:n nrnnr:finurnirdnnrvfli{'uvru'jr i6 dot-ruSe
dt v 9 raqq o<i< r a a i 4

rl.4lJtylilun]:sl:?0flfln:0{vn{r-r0{tJCIuan1: rrau?rvrxJtJ:&dilrnrflilrnvrqqnonrisl:?0Ii1

rroufiuofiryrio tgvt dsfiriod 6o t#r.ro#srtou :?qt*? ttou:rn'r,hirtfl{ odr{'l:ffnrlnu'ir nr:
r 6d dt u 4 lrl rd r dt

OtUilAIO.l?I dot ELISA tilUAnuiuUlo.l subjective fio tilUnl cut off [lJU09l9lo ttslo'lflUn]:
14j<q6ltqqrjd(

eirudrrnaronr Srililryytlunt:uilanadtriln{rufinnnt:n:?ttflu weak (Silva, Mv. 1997)

lufl n.g,tgel norvfri{'uto{ Ramadass P, Samuel B, Nachimuthu K (Ramadass, P.

tggq) ldmflao{Hrrrouel^lodsiol:nrarJlsrahJl:64 lnuifr latex agglutination rfiulri'liG

ELrsA rfioldlunr:fl:?0ri'nn:o{I:n lunr:mnno'rd1d1d6ilto.:nu zzo 6'rorir': uyirl#
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r{ailxnlauaG Le s+.ax uovl#runurnlnui6 ELISA Bss%unvdirudsr{ os 6'rodr.: vrl'irt#

p.rarrnlouii u, az.v, uavlt{r^rau':nloruifi ELISA 69.2% uu'irrirnr:rlhrowi.:ao.:ir'
rad d y 4 goaqo Jjr o d rq<

ELISA q{n?1?r LA [anu0u 01nflnu'rlJ0{nfl]urym1?0u tua:.:u]J:udufi?]:Jrilt:0rT:]u?t?I
d aai o hgr d ln r r o u r il

t-1, ril u TE fr ri r'[ rii r u : ? q r; ? r ra s T r n r'[ri uvw u.nr r v r rri n r : ri r'[rJ qr : : o n : o l I : n fi

luTJ n.g, zooo nnrvfri6'uto.: Smits HL, van der Hoom MA, Goris MG, Gussenhoven
9l

GC, Yersin C, Sasaki Ofvf, fe.pstra WJ, Hartskeerl ne. '16'vrqao{dlul latex agglutination fi

r(*urfirlmrjlunt:rruou6uodsiora:JJsrahl ji lnuldfifirriurirurlurJiurarfirvirl 6'u

d'llJt:o€i'lur.rn'ldlu 2 utfi Jqu1d6iilo1f'tHawaii, Thailand ttau Netherlands uu'irfirirn:rru

L't az,y, rirnrrrdrrn H 94,6% r,ru'irir'du.rrurvdruirn'r:er:?0lunr:ldrflunr:nrx0n5o{

I:n (Smits, HL. 2ooo)

oqadAdluad
rirr.rfuTE immunoperoxidase filrflunt:uisluriGnr:n:aoleruordu:Jg^fi:.utnt:n^n

9 ln ds 
^", 

I o a dt vt t Y t I a oa!
aatnn?urou tryil [9tu tsflu,.r?u9rrn]vrlJud taqrrn?[rav0]u,.ra01nfla0{1am::flu5::u9t1 ?ru
Ailo u Cl9/61 aa u < o '
frfirirrurr,t'zuur161unr:n:'loTritii'ul:nsr-ordovrl{ serodiagnosis t4CItutfio6':uri'u t,iu retty

,r,,uroo,r1dfi'ruuri6nr:d'rnrirrtfionr:a:?oafiori'ul:naniulvrfla (Kelly, DJ et all. 1988)
9,

nr:iu'nii'unr:6'otrfro herpesvirus ttndttudollnui6 indirect immunoperoxidase (IIP) ttav0tn
99a4SA<

sutu-o Iqu?t direct immunoperoxidase (Origgi, FC. 2003) lutarsfi Chimsumang S [[0ufiotu

lv{u"'pnuri6sT.:nrir':nrjonr:n:rniu^oii'ul:nrnrJlflahJl:64 Jouldrroueuouorn,du bptospira
qY a - I I u <

biflexa aerovar patoc t[OU t'LnOUgtnASUA Anti human IgG, IgA tt03 IgM ltql?,lU?1U{tjr{n01n

rJflfi?urrirrun{ruluI:nlrar6u l{lmvlouri uae dn;r'lmflalu:sd'u'lqrrno# rir,,ri t,+oo as

ilrIflufinlrrudrrurvlu: v,du la.so (chimsumang, s. 2005)

rlndrol'
o d r s'[ : fi fl r u n r : r til a il a n 1 T sr : ? 0 yn.r serology lu rJ : s tm afi fi T : n o gj:.J : v { r rr^u fn r v d r

t[9rr I t a a q u s , '
r er f,i o u 11 1 { u { s r n r s er r : fr 0 1 r il rfl o {u6'.: si o lil fi il : v n o u'hJ da u'ldr rri

- u r l{u'.r o rn ufi n rdo d:J r ri o u ds : v d'r uo u 6u o 6 f,t o t o r n r nr do o qjfi : v 6"u r n n'i r
Aru4rAreoaasrdoiot+gt4e

il5olylrn1l 10 0u6r{iltnn?'r?ffiolmtnu 1,000 [unt:?uoqu?tilnt:srfilso lilil0.19r0{sl:?rqi5u
lAArndtyt

2 fl:{ ry{0vv,tun]:tY{il10{ [nla0:0u]':u0u 4 tvll

- nrifinuld16'filurrJfrfi'ruvrE: ororirhi'uousr'ro6:J:rngrirdrhJuaru#:Jflr#

r i o hi rJ : r n g r'u,u o (n : tfi dn r : ryr I s t t u n tdo 0 v'dr u i u^ o ii'u r r u n I : n 1 d)
j r ^ d@ i* v lv q tl eA r

- tgrotrnassufi0'l0ilanuflIetefl1vvtdu?{utnu:sou lgtrgt0:vtgr:?0]IlJ L,fH L.hardjo
u h ti, A j s u t A
runnl -[ntno:grryt 

800-3,200 lillsvl L.copenhagenf lJflT{lJ tgltfl0:q{m > 1,000-10,000
,Jd@draaayt-Xoily

- lryo u 1.: 9r ? 0'l 0 u u a n : u] 1J l:J n q u n il tso uu 91 0 u 1 a ? u
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ut ?,i a e, rln I- nr:viu'[n tnof rirl iliou:iusi'tqrfl ofqi1 o'lnn'l:et: ?0lnui6 MAT ol0'hid'lr{'ud
9t

uaAoqv
nU fl 1: glgf tU0 Leptospira tUlJ 0 lUU

- nrterr ?0 Jqua6 MAT nrr:lduoudroufi J:rrffi rfl ud'rumurotvis z: serogroup uay
qY i a hro e, i

n?: tS isolates vl[9l5UtJOlflflU tt IUYIO{OU

o oJ d , '- lun:fifinl:madouvtl.t serology fi 
"ros 

reaction :;n'jr.:t6onalurfia n'l:ty{1&ttun
I

d I I Vl ,
[$00vry?un1:uilap{a t9r

trAjqil
fr.r nt:Fnutrfrurriu nt:er:? 01rIttou6to6siotfio Leptospira &rfin:rr rirri'ryoqjlrn

ru:ryJ:ndrfluuud.rluJ:nfioqjtunr:rflr:vi.:ro{n:eyr:?{drn1:0{q{ 6rfrnr:finuri6'uuns
i - a4 i oy< ln

14U'rU'llJ110y11sltU'l?5fl1:915?0Yr1{ serology tflOlt{ttnrt:J-httasn?'tilQndosilrnfiq9tqq

^a vo u A
n I I 9r I ? 0 ? UOfl U lU9r'l UOUcI

nr:a:?td'r{nru0ed?ulunr:fitr:turt#nr:fnurdrrruryaru 'lduri nr:vrfld0u blood

count, serum electrolytes, liver function test, urinalysis, bleeding time [[dU prothrombin time
lu
:?ilnUnl:Yl1 chest X- ray tt0& electrocardiogram

!
UOn0'lnUn?lA:?S blood pressure, temperature, pulse [[OU respiratory rates 4n#elff .f

lu:yuyu:n riorr4n + f':fus ttasier urine volume otixarjttaruo

d'r o d r c ru a n r : er : ? 0 m r { #o r il q^ri6 n r : au r ;i t ri t *n r : er : ? 0 yr r { 6 iil
o iu ra a o d a @ ds

t . lu : r ufi '[ri fu ra o n o o n 0 ru ? u ru n rfi o q ttn.r tta s : u eiuB]ru I n a l^u n v il n 6

et i4 a o d a A 4 r r2. nU?uytrJ0ln'l:rila0{ 01u?ultj9rra0ntl?tT{uu'ln1u0q:yil'11.1 11,000-20,000

(f f -ZO"f O'niter)

od4 qjt
3. n1u ?urnasr160qfn6rn'i1 100,000/mm3

l,
ad

4. ESR [1'{U1JU
,9

s. ni r guN u0 u creatinine tfi ru tou t rt1firj': o n s fi o r n r:'hi : u r r: s

6. :e6'u bilirubin Q.t serum grutamic pyruvic t *.u-irrur. (SGPT) fn:Jnn^uioq.:rfut,

rfiusrf;nriou (rflurJ:vluvrflunr:iu^tii'uuunttnl:nrTudntcu drfnosnr:v6''u scrr qsflu

fnroururn
hr q q * i-

z. vru'[rirtrluflaat':sv]n:vuvto.rl:n uonornfiurornfl::orlU pyuria, hematuria,
,t

hyaline casts , granular casts usilil?'lU red cell casts 010911?ovrlrir6tuflddl?s
o elu I d A Y v d a '

a. 1u{rlau6.rfiornr:16or{ruaruo.rdnrflu0'r0r\urfrnrdosrtrelurir'[rtt'urd'r]nornnry
9trj

lymphocytes : v d't Jrl : 6 u lu ri r lt du r dl tn^ru f, u ( 1 . 0-2. 0 gn) : r rTl ri r n ta il n sr^
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nr:Ynurpi{lau
U

t. nr:l#ur:Jfr6:uv
d q9 3 ts

nr:rn-onlfurt-uoqjri'rnrrru:uu:{ro.:I:nuoscnrr;to.:frrl':u arilr:nuil,:nr:t#ur

rJ fr fi au v rfl u aor n {ru 1r qjfi o

9rr ia
1. I r^til ?uYruo'ln1: :urr:.1

^'o aqy ^: iqra e) a
Penicillin c tfluurfihirua6fiqn 1uro1,o{ Penicillin c fildfrerdrflaonrfiondr ldlu
4ilA{urfla{f,o o druqusrtiu Jnuurirl# t.s drugfin 4n o {'rTrur rflunar z iu" 
*r,.,,,,n ryu'orfiot{'lfiaoflt6oadi tursrfil#+ nirusioiulnuuri.:1# t niru mn o

J,* a t

s? tlJ.: gtgtmonu 7 ?u

t.z {rJ ruornr:ejou6.:rJru na r.:
I

Doxycycline fiu tt *g iuav z nfl ulu 7 iu
oJ

Arnoxycillin" fiu SOO mg qn O ,fi":Irus u1u 5-7 iu
Ampicillin fiu soo-zso mg Un o f:Iru.: u1u 5-7 iu
z. nr:fnurfl]uorn'r:

-nr:hi'urnpr'[{

- nr:l#utrrflil:n lusir.r:J:srvrflv{u'irrr{:rudo,rldurfrru'qmdmiu pethidine urilu

rJ : v rm s'l vr u fir hj vr u'j r fi o r n r : il ? n n d'.l u,fi u u'.t n o u r1o.: l du r u d:J e n rJ : s rn vr q vr fi q r

- nr:t# diazepam u1rraontdot ,duumqu01nr:#n

-:rufifiotnr:yrr{il:cdryr teiu rXrrj'l :J:varmraou hinr:t# largactil nr:rvrirt#

'him:rrnr:srouduo{donl:;nulxosnul{unsfir.rnsiosTu drdrrfluornfin nuaot 5 mg r{r
tri

nalil[u0

- n r : 1 #u t r rfio r 16 u u (anti-emetics) lu : r ufi fr o r ti o u ru r n

- n r : l#ar : a s o l utta & tn do r ti (nuio and electrolyt"r) rio l ri' isotonic saline

3. n1:fnu1nl?ettm:ndou

- nr:ttrl'hntlut6on n:fifinrrvJail'et0'l{ n::1#rdoer(blood transtusion) u$otr{
s) d a J q9 d d d r otv d /l rn ra

ptasma rraydrvr:rrnfinra^oodrlutt:r nr:ltilndotdoq0sdn'jtni:"ltiarfru:ouer 8s'trjfinra6lu

nr:;nu1

- nlTrrfio'rn'r:um:ndoufi:vuunruln ldnr:rflr#srnaolnr:rl:J?uuaurrr{hnlilornr:
r q 9l^

0u'r{ tnasfi
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I- nr:uriflnr?enr:lir{ruxo.:fi'xl0frnrJno' lorunr:ti'rrnnornr:{rJru1n6'fi0 d':

Inuvi':hJornr:r[':1ordufinilnsr^odrqeiou #novtn^r,du#rn:r: uavrru'ldrosJnulildorfnur

6.: hi n r : b{ cardiotonic ly{ :'t u o I 0 0 u n : v {'u h{r6fl fatal anhythmia'ld

- nr:ruiflqrrd'urru,i',lruuru''*r:l:J:fiu nr:fnurcruEaro{ etectrotytes uau
d j qil io

r fr nrd ur n r: ].fi urfr fr iln ei od'u

- Io,urn'ehJ 'lnrrutfiulun'u1uJ:nrarJlnahJl:fia rflu non-otiguric renat failure dl

orrhi6'o{6'rslflfild uoi6'r{rJrufrntrv'ln:rsfiu",oio uavfiflearrv#ou duinrfiqnrfl acute

tubular necrosis dolu^ot:utdr dialysis dlnr:tfiondt peritoneal dialysis ltnn'jrfiosyir

haemodialysis ty{r'rv'iruttav:rrrtf:ndr hido.:ldqrJn:ai:ro"',,*,rrurioqnnrn:fiflnr.lutr

odx6 drnfulu:rufrfinirv160noonn?:dr t"-oaiutysis riou ti'r'hiar:n:nvirld 6ryr^rr:arr

rir peritoneal dialysis rrsido.:rrrlltnrasrdonoonriouttavdolrird:0n?'ru:ylr-pt:yi., ,i.rd

ru'olornlunt:fit peritoneal dialysis riruluqjdrrfludo.rl# heparin rfiorlosri'u fibrin clot d

Trocath (qfin:r u^rururuu^ntI.2527 : 69-78)

uytvX
fi?1xr l?ilavfl ? 1tJ9t 1ull1ufl o n1:lulTo

9t9Y

nufin:rru'[rsioI:nfi nfrdruyrrufrrfincr'unrur,rii'rnr:6ntfio r.rionr:frnin6uosfinoI
v

6'ruyrru serovar riul trriort'lriarrur:arlo.:6'unt:n'FrJ:nnrn serovar oiul'ld (r;ryt6uru 16o:6

1€t.zszt , so1

unci.:Y.rI:n
! - trr - J! d r u s j o - J r 6 i
mcdfliilrrrnud0t?tau{rlluuHa{:{ t:flmd1n€U s.:tlgtflgn{gntJsufilJ0{rto (serovar)

16'rrri uq (L.icterohemorrhagiae), c!ffi (L.pomona),7a n:sfro (L.hardijo), eli:u (L.canicota)

i; o u t& - t A tr J ' r

uoyrr:flqu (L.autumnal,s) tfrofinuluii'flir6ounoruttovti'srinitunnr5cdr rsu nr '[rirnufi

i'ru{rurriliI:nrur{nu dsrifirfluvnuuor0olriuder{01nl:trsifinr:fiqrdofiviolsr (renal tubule)

rir1#finr:rJriuo,duuonrurri'rflaarrs'ldrflunaruru (qcyr6uru r6tr:6'pfi .2527 : 50)

AdLtvaivvE
?fi n1:lJ0{ nuuavilaRtau{R1: dilBlfl [u 0

a !,,
r. 6rrirdl qnua eu;lnno rr r:fi r.l ql qnlr ri dr un : tru You

i,ttyvvgivdvta
2. ililu6r{:J 0n1uil n.: 0u a0{tu0ry]nfl fl ?ttnud9l?4nsu9l
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t!,ttt99cl 4 ei.t d d I 4 o d | 4t d c,t u /o <
3. tufluvttdu{ fl?:finntnu{nr:[[y fl:0quurvr0r0ilurilourriotrnilaarrrrfniilt l:n

9o d erct jj ! ,, y 4 J" r de) va
0"r01[uu fi?:d?tJ:0{[mluarlas[il0lJu0lflu][ta? fl0{:u0luu'ts't:y:1{nlu [1-tduolgtyluvt

I

+. rJ nfl pr o r r r : r r n v ri r'hi lri'u u l rfl a d r ? u : n'l dq

qy i , r ,q q r 9) rt &
5. tryra:o{u{fi iltJ o{nu t5u d?tJ :o.:ryt luau1.: d?uldottljuul? n1{tn{I1u1?

^ - : gt u rgtA r d i r s
6. n 1 : q n ? fl ryu U 0.: n u tt n t{yt il : e n 0 u 0't T}t tdu { a 0 [ : n

o9,,
7. L'nuldoxycycline rJorri'ul:nInut#iu:J:vynuur zoo t'a6'niru ii'rJnr#nvn9.:

^ i 9J\ v u @ v 4 q & yl
8. q n a 1 n:m errn 4il ?u n ?: : urJ 9t : & ?{ fl I : du [.tdrao a rla E fl 1: fl q fi a { 0 ] n ryil rurrn v

j i ac/i, .' '
d { u o.: rfl : o { t syr 1J u rd o u fl a cr r v t o s firJ r u fr o.r ri r hJ.}i r rfi o{

?fin1:fr?ilfitJ l:nq

n. il"rn:nrrflo.rfful:n
,61 9 4 rr ead a r s d i t Y r 4 il
t."lriatfrnu'rttri:-.l:uuruun-riGnt:st-ereiotorl:n ilfrnra-usnr:irurir rrryrioaulurir

r 9 ", 
--q- -'-'-

.i I 4l 4 q,t q /o S 4 9 o d I ql
yr 0 1 0 lJ u rlj 0 u [50 0'r nil ddl ? s d9r ? u'r t : fi 1-1 : 0 0 1 0 1 ril u n ? : d'] u : 0 { ryt 11 a

dY 9l u s r9io i
z. hin r : rl o.: ri'u T: n uri {fi r4 x r u rfr ur qi o I : n niu l dq r n^o u 1 { : 0.: r#ltJfl { a "l

9rlr,rrtt
3. er:?ouilri.:dr 6uu:rufiort:Jurflourfio drrflurirluvio:vuru fl?:d'l{:eururirfi

,
rJurflouoon'hJ

+. tirvruti'rt{o'nrdodourunoonrfioflo':ri'uhih{unirdol:Jf,.:d'sr{ri'ro'u 1 riorfinnr:
99I A d a d I v d o I q I r d

lJU[U0U[50U: r?ArmO g0]f,U d0luytvt 1.1]U tlilA.:fl nHouvto{tylu? { a"1

5. n?uErJrir{'orvrq1uuir:nrfioqjorf,uro{nu Jnurnnrvlurretsuu1r rir':arfioqjorfiu
io t v t r i

fl CI'tuYtvtl{lu ttl-lo{fl nr{ouylo{tYlu? "1 a"l

o. fioin6u:10':ri'ul:nurirJqdni (rsiu Jn n:vfio) unvii'm{rdu.: (rsiu qriry ovriro
,t,

rlo.1fluJ:n'16'usi'lilarilr:sr:lorfiunr:6n16orrasnr:dur6om1{flddr?sld'in6ufilddo.rfi
ds aA o y o l,
ry t:?15 vll',tutJlfl tuvt0{ituuu

7. nr:frn;n6urJorrTuurinurruuavfrfi:J:vneuordurfiu.rsioJ:n rflui6lit,ftr4i,1u
d 4 d r tL
0u oflra drilu il:{lfld lrou0d:'rr0a

8. nr:ldur doxvcycline lu:J:vrvrarJturul nl'ir'ldr.rnrlorriu]:n16'6 lnuhi'
.rtt9

iu rl : vvr ru 200 il n. d:J q rfav n f.: tu :v rir.rfi o qjtuff ufi rfi u{l:n q{
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l)1, 7)v v d y
{. n15n?ilqil9{u?u sdilHd rlavd{rl?flaoil

L fl r : : r u { r u I r o',ui u n r fr:J'r u do u r fl .r J : n hJ &r r fl tt #r d a r r r : ru q t l u ri'o': na u
g)r v v u v 4 u it glrt

2, n 1: ttu n r{U'l U : 5 &lJ 9l I U? { nl: dil,.ldtn 0 ntt0 e dl: fl n il A { 01 n r{il ? U{g

3. n1rli rn rurdo' ascrorrniorldfi rjr,duufl aarrv 6'orrir'l:J.rirrdo
v v ln ro dt

4. nl:nnnU: tlJ0ltljU
O, a, v tg)@ v l,l to dt

5. n'r: tHnilnilnurrnrudur.td : [tJottilu

u. n',,ou,o,ufirfufo,,osrrrrirI:n , durrrrrrirfirurrorti'n{uiorrrrirrirfirJu,de,
v

Z. nr:fnur : plnicittins, cephalosporins, lincomycin, [t0& erythromycin ,rirrfioldlu

#owsraol ttaent:finurlu{r.hovrl'jrnr:ld doxycycline, penicillin G ttav amoxycillin
Utl d 9, ct 9)g) 4 - . A tt
tfir{nFl ttil0e tH,[,'lo{ 7 ?uiln.:t:tJil?u

fl. il1snRr:rdorisrnr::vuro, durrrrurirdurtosnrrfis,,du niu und{dr T,lrfiJ
e tAo I 9 uvt t & d 4 9 qrt|

r[nu]:{{ru :rufi'sti'n:vterertro tla?ttn [un1:ilurfloutfror?ofitunr: tTU?n:r?
4l i a a < o a ! , o i jio - Y{. n?tiltciufilulio'toovlflo : 010rflq [:fl:vu'r9rtu1j6lrvlnqil]vt?u [uvtuvtYtu:v9tuil'l

q.:rravri.roqjuru

o. iltst:fltin?uqilI:n:vtrdrsd:vrvrs, il:varunaril jurfrofi'rosr{nr:ourru-ulan

AAad
(qoor:r urutruumd .2527 : 69-78)
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uTtll3
at Ada v

:YIUUU?E?OU

r. uouaroudlfrluo.rrfi nr"t

ldrdo Leptospira interoganserovar sejroe, bratislarva, louisiana ttny autumnUis dltflu

16oarud'ur{'ru1a:$ru0rngutlivrurarcnfnr:rnrvrtlqn:rrfi 6'wrirrqor:rrfi rirnfursrEururflu
a ,i ocro 4 l:

rr0u9tt0ulilo t,r tunl:flfl u lft:{u
daJqros"

nr:ra5u:Jltousr^tnu0rn[8o Leptospira d'qnrirr fitlorunr:rurvrdur16olu plraln

(Ellinghausen and McCullough, Modified by Johnson and Hanis) medium frq*n4u^ Zg-:OoC lu
js dt @t d o tv I I C"rrr,o 1

YrugrrlJur?at I flil9r'1fl travulilllJ:LJfi?1ut1:J1JulJ0{rs0 l1.r tolJ:u1il 10', organisn/ml
I

(rirrinrruJn:{n'rrn?uqrul:nrarJImal:JJ:ry-4, 2s44) $avrtufiofi'[dornusiar6]:rrfrurruaru
d u r i r u 

" n - 
', 

r I

lud'sr:rarufirvirri'u ttnfut6ru 20% yotk sac 30 pt oiorirunrdurfro 1 ml rudr1#r{rri'uud:
o rn d o 3 rnYq I I A a9, I o l,r r r

drilrHoqasuud"[arifiqru{ruru l0 pv rqil vr'.:I{h{u#.:fiqaru4n^r{orrrdlirl:JrniovdJnu

fiqnru4fi +oc rfiol#uousr'rnudrsrSur'[dsr^noqjrualari rioutsrir'l:Jrfirlifiqarrqil^ -70oc

o 

- 

- 

-o 

u u I dq 9)tl
d1?r :u u lu 1vr 9r d0u nu fl ? 0 ul{ ry:il r.lu ? u

vldu
2. 9t?OU]{cU:ilnOfrou

6': o ti r.: 6iru rfi o l#tu n r : fi n n t aurio dr t t t 6'r o dr': rJ : s n o u dr u

z. t nq'ud'rodx{:J:u (.^") drtflud'rodr.r6iru{rJ':uI:ntarJlnal:JI:6ati1116'rrq
q

irrfiulu:suvlotosl:n (single serum) dru'ru os 6'rodrr d.,rJu u, si"loeirsdfrflnnr:iu'ofo

ornriyn{fla^fin rrau,{an'r:er::ndruifi IFA ttsifirfiu.: t5 6':odxfirirunr:vrerdorJdru?6
il qy

MAT UA? lilr{AU?n

2.2 ndiln?uQtJ (control) druru +o 6'rodts :J:snoud:u

2.2.r {fi qr n rn6 ro d':o dr.: rfl ud'r odr'rfifirfi ldo r nrl : vsrryu lu 6'sil in
,ilryctArora

dult:il:1n 1:T u 1:u n1:915 ? 0q1n1v{ nuttv{Ylutta e [0114u1mu:e 01Hu? uu: n1:1u 5u10{

,r',inr,d'ort'erfio':rafiiln:v16u:st^unvl#runnt:sr::trflurJnfi lijrhutflul:nln1
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il; ro 1;2.2.2 {fioqjluvr'ufinr::vurq zo oi'rodx firursr::oixnrurJ:sdrillu

I:.:r,rururail:s{rt'.rrinrravt#ruanr:er:?0drR'rvrrt":hJrflurJnsr' :ruav16uqd'rrranstufl'rrr.:
j
y12

z.z.s il,iil#rua u r n riu n',r m du, u'u1 I 6 6ro dx'lduri vonr- Jfl ur d'n nr :
- O"r, d a q ,) u aflocculation [tAYlil0 t14r{A reactive nA5?0UUUUr{Aq?UilOflfl11 agglutination 14t0

immunofluorescent Igronr:n:to TPHA ttau FTA-ABS gntJiirfiu, Weil-Felix test rd'nnr:

direct agglutination lqul#dr cut off d t,t6o, ASO ttae nf ldrd'nntr latex agglutination,

Widal test ldr,rdnnr: direct agglutination Inuldrir cut off d t'so, Heterophile Ab test 1d

rd'nnt: agglutination fi:vd'uriuritri'q t:s6, Dengue lgrvr 1#ud'nnt: ELISA ttnu Melioidosis

ldu d'n nr: indirect agglutination dc : rua r,6urriu, ur6'o,tanllu fl t: rld r

tr9t.ioatvrrrdrqAd
9t 1t l{1r 2 0 luu nryu q r 0 { na u m ? 0 u1{ fl ?unu r{a ou { 0 {,.lvl 0 u [u11 uT n1: : su 1frqqa{

n rj u eYr o tl r.r n ? u rl u,.r a n u n o.: {ii o qi 1 u ncu d n r : r u u 1 rr

'firuru zo d'rodr.1

0{1{ ?fl 'truru (rfi'roeir.r)

4
0.il-t?ft0ft5 5'lu

fr.:uioanaun:

6'rrinrrrar:ntu
d

0.:fixnqua:1ry!1u
A

0':fi?9r01u10l0itu

{'rvierennun:
A

t.tl.t?oTUflLl{

0.1fi1fil,0ultflu
v v9 d
0.114?9r:0UtO9t

0{fi?flunrilillJ
as J

0{il?nu:5tJU

0.:fi?fltnu

I

I

2

3

I

2

I

I

J

)

I

2
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i-oatvtYiqY-i
9n:t{Yr 3 0rrrun5u9r10{nq}J9r?0u]{n'ruErJp{anu10{r.ryr tilflnu?nflufl]:yl9tflououdl

u ono rnlsn rarJIqalil J:fi a

r eAqe - A
n a u 0't 0 ul.t 9.r n a 1l fl 0.1 Ll ?1 tfi zu a u ? n fl u n 1 : 11 9l d 0 u 0 u cl

qs

,ilruau to d'rotirr

n1:vt9rdou ,iruru (d'rodrs)

VDRL/TPHA

VDRL/FTA-ABS

Scrub typhus (IFA)

Weil-Felix test

ASO test

RF

Widal test

Dengue IgM

Heterophile Ab

Melioidosis

6

I

2

I

I

1

I

1

I

3. ?fifll:YlOd0U
a <r &

3. I R r r er r ? o 11 1 uo u et u o o el o tr o [o illsr s'hj : tlo sm fln n r : Itr'l
dqfAd d , av I - i
16TE nr:dnurr0{fl: r?trttaufl fltu (d:r?r qfl r'54u. 2545) rI.:u

@9 0 '-lyrrousrrruro.:rdornrJ]sra'hJ:rrndorrua'larivqrfiro16uruduarilr1o t rirrur':xdr

'l{fiorurnu^,{uu ornrirmuorri':odt.:fladou d':rdoorlfr:vd'u 1:50, 1:100, 1:200, 1:400, 1:800,qq

r:1600 rrflu 1:3200 'fituru 10 pvflqlJ dt'lrJ incuuate fiqarrQfi:zoc ulu 30 urfi dr{dru
I il a - ----ia dr ;

PBS 3 flt{ nlnuutgtU anti human IgG,IgA,IgM conjugated FITC 11t0001{[lJU 1:20 incubate 1l

^n+e)oililyt99 lr
qiuilQu 37"C U',]U 30 Ulvr A]{on 3 n:{91?U PBS tta?o]U'{An'lUnA0{1Am::flUV{A00t:d

tryu9r

3.2 n r : er : ? o ?r r r ro u fi u o 6 si o ru{o ra rjlsr aIrJ : rlo sm ffn n r : up

d'qrtilnlnrnnrrdnutlo.l Chimsumang S llfiunrltv (Chimsumang S. 2005) tlfln{nlil

grl:'t{yt 4



IJ

rr)rtt,d q a A r A S aEi du I 4
9t1:l{Yl41UA0Un1:9t:?0141tt0ugtU0nA0tS1 Leptospira tgru?5 ilP yt9t9ltt1j0{1,u

lJU9lOU
d6t 1,,

flR1?Ulr luYrodolJ
outAae-j

l. uld tafl Yaililrna0ufi'tutrou9rr0u10.1150q

rorJ Israh.J :r rurrr.r l{fi qaru qfi#o.r

2.'nue13YoH,o, il?urru l0 pYYqil 15 ulfi fionrvnfi#o.rq0

r. dr.:dau PBS - T pH 7.4

4. tnilry:u 16oor{ r:loo'ilru:u lo pl,30 urfi fi:zoc

s. #r.:dro PBS -T pH 7.4 3 nr{ 1 av 5 ulvr
J u tq9 I

6. hr{d tnn tHrrl-1.1

7. tfiru Gout anti-human IgM, peroxidase conjugated l:l,ooo ,ilruru Io Lrl, 30 urfi d :zoc

s. dr{dlu PBS -T
@A

3 n5.:cl nv 5 u1?1

J u Jay I
9. H{d tAfl tYt[l,l.1

10. tAU AEC substrate 10 pl, l5 urfi fiqnrr4fi#o.r

r r. flouri'udru hematoxylin ro pl, 1o urfi rrflrdrqoon

r z. rirhJflnd?u mounting fluid
tYYI

0]ufl an?unao{t n m r:flu I : :tJfil

dtaalrad
4. nr:fl nurrj:uoYtfi Rtlulavn?lildonnao{to{?[ IIP llCIv IFA

4. 1 yr er d o u ri'u 6iru firh u I : n rarj Isr a hl I: 6a 6 ru : u os d': o ti r q

4. 2 vr er d o u ri'u 6;u frti hi tdfrrh u J: n ra rJ Isr ahj J: 6a d r u ,l u +o d"r o tir.rq{

o ju y o r h
rirnafr'trirurriru'rrurrrirn?ril"[x (sensitivity) n?tu{1tfl'ru (specificity) ritdrutu

,{au?n (positive predictive value) rirrirururuaou (negative predictive value) rtasil:sfrmt''nro

roqi6yrqaou (efficacy) Jquril5uurfiuu,{nnr:vrerao:lfi16'ri'uru^ortorn{r6':otjisr'rol?flttau
lvl

nailfl?0u1{r{aau

+.1 nJE uu rfi uu n ?1:J dufi'uf,: su'ir.:?f; ttP ua u IFA
tadadoalraira

+.+ nlEurrfiuu,{anl:yrerryouuo{?t= IIp lrau me lurfrrfirilTuriu rfrorj:sru-un?1il'h
I

I O.: n I : vt 9t d o u ri'.: a o.r Tfr



24

s. nr:rilofladorya
a4-- d a dd . & , C oo
? fi IF A ru aU ? R : tl{ U fl 'l 5 ffi 0.: t t d.l dtt U ? 1J 0 { 9l ? tTO lJ : 1 n 0 X u YIU d 9l 1

ruonrl :'lrirfi u nr:r6o{ud{1lo{d?rdorJ:rng
AdctqCootlhd?[ IIP ruau?R : tfi1J9l?tS09l9ldu9l{U:]nflUuv{Ud [Oo

urd - Co - |

I'l0OU : tlJ tl'l U gl'ltSO9l 9l dttfi.:il :'l nA

lvavadidovaa
rR 0r0Yr R l r 9r 9r du : v 9r u l [0 u 9r u 0 fl nil n 2 ] il fr l n q n l{ n a u R.

i6 rre titer ) I : I 00 (o r n{fr oimnr: lu r{:{o nr:iu^o #ul:n rnil Isr a'[rj ]: 6avr rs

r{o.r rJ fr :ior^ n r : ( ri r rin r r u n ? u q il J : fl ra rJ I sr a hl l : fr et . zs qq)
ad d A I au
?I IIP titer 2 l:100 (tA0f'l tS l:100 0ln{1U?0U1,0{ Chimsumang S It0&fitllU

(Chimsumang S. 2005))

ooJorrr aq
6. d€rgrYlttlufl't:?ou

09/ AAA a I I r ad s qrs
[5flCI9trs.lil::fltu'lttnv?rn:1s14il1n?"lrJrYonnao{:efi?1.:a5'ytgtdouInuld}]:trn:I

adaa
?tfi:]Y14Cltl9l SPSS version 9.0



I
4

YIYIU 4

4
,{aRt:flflu'l

o v - t- .- I r /a I I 401n0'luluel?0u'l{vrfid0uvl{14u9r I I I 9r?0u1.: 01nfluu?11u1flld91:fl't:tty{ytuQgt:!1u
q

d aq - d d 4o u t dt t @ I o u t
0. qq:r]u lrneu:uytfluuttauSuu:0'lno rru{ruunailfl ?0u1{,{nu?n ilu?u 0s gt:ours travqqqa

nrirud'rotirqrua nu dru?u +o d',lotir.r

d r u rm o eo u ln uiE up fi 'ld6'n urj a r fi u sr r u riu sr o u d'r uao r lu n r : r r d s

il
sr r:l{fr s tiu n o u nr:m fl dou Ia ui6 tgU Immunoperoxidase

lt1{9rOU ?5n1:

I ri r a l n rifi r n fi o u d': u r r o u sr' r o u t o.: r do r a :J l sr a l rJ : r u r m { fi o ru fi n fi #o.laq

2 ,t,afi3% H2o2 a{lufiqil1aB 10 pl l5 urfi rr#rdr.r rfiorflunr:ri1f,n endogeneous

peroxidase

3 16oor.:rjrrufio{lud'n:rriril l:100, l:200, l:400, t:800 u0u 1:1600 14ufln.:lurql

rroufrrou,iru?u l0 pl/14QlJ incubate:zoc :o urfi

4 #r.r : nf'rdru pnsr u#rd.:1#rr#.r

5 tn^tJ Goat Anti human IgM, peroxidase conjugated lud'gr:rri'lu l:1000 a.:lutteiavuqn

l0 pl/fiQU incubate:zoc :o urfi

6 dr.: l nf.rdru pssr u#?,.irl#u#r

7 rua AEC substrate l0 pl/yqil incubate iiqort4fifi'o.r l5 ulfi lufin'or

8 d'r.: : ni':dru pnsr rrderi.rl#u#':

9 rirurflorLvitdru hematoxylin 10 pl/rqu fr.:li ro urfiude#r.roon rirurflnr6'?u coverslip

l0 drur^rndru light microscop. (n:fil#nrarrntsrflud'ldon^erfiun.:to{ AEC substrate)

9t

lu dru:u d'rodrs,{a u rnviutr n os pi':otirsfr t s d':odxfi fi fl n n t:fl ::odutiulo u?6
19tl)

uar dorird'eotixvi"r ts fr'rotirurlmfldouri'ui6 rpa uaua6 up firinurjn.:fiu lnuld:srTr
iut'

cutoff fi'lgrrmoi I : 100 uder{,{ad'.:::Jfi 1 :ilfr 2 uneat:1{fi 69$
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(o)
<6dI r{afl]:et:?0 [nu?f IIP (n) ,{au?n (n) flaau

(1')

ilJd

rd
:IJYIs

(n)
*ad

2 Hanl:gt:?0lnuin IFA (n) ,.rau?n (1) Haail

irddsadryaaid,6d
flrtl.$ti 6 liliuulytuur{nnlrar?0 tau?[ IIP r[CIv IFA nu?r MAT cu.qlilu?ru'l9l:{1u

MAT IIP IFA
o v r ioY
0'lu ?u9t?ou'l.tYt tfl Hau?n l5 l5 t2
o v r jq r,
ilru ?u9r?ou'l{vt tfl Haail 0 0 3

:?U l5 l5 l5

n?ril'h (Sensitivity) l,o.:e; IIP: 100% n?lill? (Sensitivity) to{ef; IFA: 80%

(n)

i--_--
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r-6djoqudr
ruan1:vlodoU:Y14?1{dltJ?I [U0lt^01:t]lrlu:vd'lqilR1Y,t (qualitative) rviiri'lu

1n#rdurflu urirdon^or:Err01n:vFYudr:Jirrnrtu;rllflrflof (semi quantitative) ovrfiunrr:.r
r r ads J tr

[[9tf'tgt1{:u?t?1.:fl]}J?!5A[tUlU cr{trfl9t{9t{9lr:]{fi 7 ttnu n:]?{lUttruunru^fi t

ddt@-vt4yad
9t1:1{ri 7 

'{An'l:Yr9rflouttdfi{riluluftu 
titer lJ0{9r?0u1.1r'lou?nmmqdougr?u?5 IIP, IFA rtav

oul
MAT 01u?U 15 9r?0U1{

9l?0U'I.:?l IIP IFA MAT

I l:800 l:400 l:100

2 l:200 1:100 1:100

J l:400 l:200 I :100

4 I :100 l;100 l:100

5 >l:1600 >l:1600 l:3200

6 l:400 l:200 l:400

7 l:200 Negative 1:100

8 1:400 1:200 I :100

9 1:200 Negative 1:800

l0 l:200 l:100 1:200

1l >1:1600 >l:1600 l: I 600

t2 l:200 l:100 i:200

13 >l :1600 >l:1600 1:400

l4 l:400 l:200 1:800

15 1:200 Negative 1:400
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I

I 400

IO

t 2 3 4 5 6 7 8 9 10 11 12 13 t4 ls

I

rmunfifi I nTrr{rrdor:vrir'lsrrsrofirord'rodi.:mnaoud's ts d'rodis nJErurfiuu:vrir.:arrug

?T

i o - , ' I ad-- !

rrnerlJoulel?ou'l{ytetflouvirrrn ttt 6'rotir.: rJ'rvrFtdoildruifi IFe rrae IIP ttd9t.:r{afll:l{yt 8

I

flr:r{d 8 rrder{,{an1:vrerdoud'roiG me rtau IIp tun{rd'rotix:J:srnmsir,lr'onu,q

Eur
flrra
Z)war

D

lul
nailn-J0u1it/

.vl
01u1u9l10u1it

dovl
:lUAvt0UO/01U?Un?OUt.r XS IFA ?r IIP

+ +

I

l. nqufl?0ul.r

fla!xn

(65)

a@ ilu ioY s ad
- qt5ul 0'1p.r1l ?uyr t14 0{an15vlod01l tfru?r IFA
o l,r- aa

r1ruil?nlta? rfl : u n1r?uodu'irrfl uI:nra:J Isra

lrjI:64 (fi t s :ru d^unlrrnauulnu'r'i
d

ulsl:glu (MAT) riluuxn)

62 3 65 0

2. naun?0u'1.:

flanil

(46)

.s- via d -

- ryrx4milqfln1fla (10) 0 l0 0 t0
a-oA,"jj

- Biurimog [ul,iu?inl:ruuln (20) I t9 I l9
au gAqY 4 I s zi

- s:il4Yr t?lfl an1:n:?0r1luu?nn?u t:R0u1

(16)

0 l6 I I5

:'rilYr.1du I I I sr?0u1.: 63 48 67 44
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rrudu::nrflllflulyl?tr
-!!'44auurir rJr nl-111 flQ rtltfi n ilil5 ; I ntry q

i o iu, ad-. ad rd o i o
rfrorirr.ravr'[dornTG IFA tlnvef; IIP u1rll:uuryruurl,{onlu:nrrirner:r'h n?tudrr?\'ru

I a a I add s a I s r q j
ttauu:udyrrR'11Ifl0{uflns?rrvruunusugrx0{nqugr?0ul{vt9tflou ttdn{d{fl1:1.:yt 9 ttau 10

isad
er"r:r{yr 9 rrder.:,{CInr:vrerclouJquifi IFe rfforfiur6'unanr:ifrrii'uJ:nrorJlqra'[rj]:fiaros

lvl

nn u fl ? 0 u1.1 run u ? n ttn v r{a nlJ

lvt
flailfl?oulitq :?TJ

,{au?fl ruanu

?fi

IF'A

,{au?n 62 I 63

r^laau J 45 48

:?U 65 46 111

flxlil'h:g5.4%

rirdrururuau?fl: 98.4%

rj:sfrvrfnrvr :96.4%

fl?l:Jvl?: 100%

rirfirurur{au?n : 97.o%

:J:va^vrfrnru : gl.z%

n?rildlry,rlu : 97.B%

rirrirurur.ra av : 93;%

nrrrdrtyrrv :95.6%

rirdrururunou: 1oo%

j s -d i 4 s a6 q r @ t
en:l.ifr l0 uder{,{nnr:mnaorJnui6 np rilorfrtruriu,{nn1:ifroduto.rn{ud'eodxruourn

ttovp{CIau

tvl
ROilfl20U1{ :2tr

,!nu?n ,{aau

a4?[

ilP

,{nu?n 65 2 67

r^raa1J 0 44 44

:?U 65 46 1 1 I
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9t
vqAlddlllotoro
9r.:uu ril 0t]J: uulvt uun?]il t? n?]il 0]ty{]e fl ]il1u]ur,lou?n nttri rururunau ttny

r]:sfivrfnrnruosif; IFA uav up fid'our]aoduor*rdl if; rp finrrru'l: dtirururuaau uau

rJ:vfiufinru qrn'jri6 m'e luruvfiefi rre ovfinrrrudrrnrvunvrirvirulu,.r0u?nidq.:n'jrifi

IIP

drpranr:n:?0 u 1 pi:otir.:lnoi6 ma rras IIp nrrrrirnar:raonndosdruafifiyroaor
, oYoo d I u o

Kappa analysis yrujr ri'.rTG IFA ttay IIp ffn'rtuaoprndo':n'u'lu:v6'uql (K : 0.926) odr,:fi
a6eooji-i

uudlnqml{dfigtvr P < 0.05 cr{ttdfi.:flan{fl1:l{Yr 1l

jgtvtsad
nrrr{fr t1 n?r}Jdoflflaol:ur4?r{ruanr:er:?o ttt 6'rodx lquiG llp uoe IFA

2fi IIP t2tJ

p{ou?n ruaau

?fi

IF'A

,{au?n 63 I 64

HANU J 44 47

:?U 66 45 111

Kappa :0.926

McNemar's: 1

P value < 0.05

df: 1

Ao.9qt4/tqrlqtqr
0i0il1r{an'r:dnu1:v9ru [9rr9r0:Io{nqila?oul{r^rnu?nm{ 65 a?0u'r{ lraya?0u'l{r{a

au r d'rodrsfrhi'r.rnnr:vrqaoud{i6 IIp uas tpR rfluurn (:?rJ 66 d':odrs) rLrnJEurrfiurlu
.J

16.:fi.r:Jirrsu (semi quantitative) tfioil:ct:J^un?tuvhto{nt:vtndou (sensitivity of detection)

:yildr{do{iG druun'ldrflun{rud'rodr.rfihflr.ranr:vrndouro.:i6 up rvirri'u IFA dru?u 23

d'rotix if; rrp > IFA dru:u :+ d'eotir.: uoviG IIp < IFA {ruru g d'rodx 
^utild'udn{d'{

ell:t{fi l2-14
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i -^ s ad 
- 

jorn d r o o u rgn:r{ryr l2 ,{nu0.:n]:Tfidou tqu?5 IIP rray tFA ylil larfl0:ryt1nuotu1u 23 srrodx

vltr t
:sou l9l[9lo: druau teTrddr.rl

l:100 3

1:200 8

l:400 2

l:800 4

l:1600 3

> l:1600 3

sn:r{d ts njiuurfiuu,{nro{nl:yrerdou:u14'ircif; ttp uae Ire fi'[srrqoirol?6 IIp:J1nn'il
AdoVr
?r IFA nru?u 34 Fr?0u1{

IIP IFA iiruru (fi''lotirs)

I:200 1:50 J

1:200 l:100 15

l:400 l:100 I

1:400 l:200 8

1:800 l:400 4

l:1600 1:800 3

irddradirrr/adyt
9t't:t{11 14 til:uutvtuur{a{0{fl'l:mnd0u:v?t?1.115 IIP ttnv IFA vl [9tr9t0:1j0{?r [P u0un?1
A46VI
?r IFA otu?u 9 9t?0u1{

IIP IFA druau (fi'rodr.r)

l:100 l:200 3

l:100 l:400 I

1:400 l:1600 1

l:800 >1:1600 I

I :1 600 >l :1600 J



j
umn 5

opJ ofi rJ:rurua uavdorcruouuy

J: nra rlJnal:J J:64f,q n.:rflu J: nfiuuru inua vrfl ufl iuu rdrriflJyn{ drr r: il fllJr o.:

il:yryro'luuluflooriu,,ar,flund.:lu#rfiuurjnI:nfinrdoturlrr,rotrufiduur',uu',rrriuo,

n:em:?{fl'rrr:ilqt (Sejvar, J. 2005) d'.:fiunt:sr:':omtr#orilg'ri6nr:61fin':udrri'iyodr.r8l

tunr:ifiori'ouunlrnduonornlr?'[rivr:rud'rn4E (febrite disease) 6u1 drfidflu0luorn'r:

n dr u n d.: riu ki'i r o s rfl u'l{rfr o or o o n'hfad'u d'nrarL'hir ie lr qj (lrluenra) r io n {l hi
Cry

:rndlor tilunu (Tappero, J. 1998)

u 6d !y' ta ua q I - | j O Y< lnr:r{murTBnr:sr::nmrrf o.::Jfrrin'nr:lugrJuurnr.:6lrv,ro t14rJnrrru'l: rrnv
I

nrrru'flrrynvqr rirrfun::on:orJ:nfiilu#o.rrJfrrior'nr:uovlunrnaurru6sfinrrrrir6'ryrflu
r i I o q v gt @ 6d d q d s i

0 u1 { u.1 cx.l tu lJ 0 0u u lttJ ?1 0 u d1 u 1 : 0 ?t fl u't'l r nl : 9t : ? 0 0 u ft { : s n u ry? til tn n a m dlil t: nqq

t ;.qet - i d u s sao - I !^ I y
il:yqnn [,[,:?runutfl:0{tJ00gr tuugrd1l4:lJnl:gt:?01.t1ts0yt{ tud{tt?46oil (Tansuphasiri, U.

2006; uas1u6":od'r{d{a:?00rn{:Jro (Tansuphasiri, I-t. 2006) dsldud?t. pcn usiodr{'l:fi
6 d r C d- d oo ia J 

" 
,)

fl1Un1:9t:?01{'ltt0u9tu09t9t0t50nu':tlju?rn't:vlun?]ut14u'lsdtJvt{ tugtlun'lltJdsn?n10{n]:

rirl:Jld :'rn1 uaen'r:1drn6orn'otifioEiri'ehJlu4n#0.:rJ6'rin'nr: lurrui{'un;,d 6a;ot.rtA
il t Ad i or,lo 

I I

etelrrila{?r immunoperoxidase ,$iul'illun'lret:?0141 Igtvt riorfiorarJlnabJ:rlurirrudosfirhu

rtrr ir nr: o : r o n : o r l: ntarl Jn alrj l: 6a

. AU
crIilruaRr:?ou

4 t ad i- t I i o rn I v u t I
0rnnl:df]ulv{u?1?5 IgIVI peroxidase ?1Fr9r[[:J0.:flu t)J0u1 tlj9r:?0nufl?ou't.:?l{fi1J91

t t t pi"rodrqnyirfin:rru'['] n?lil'irrilrv rirviruru,,r0r?n rirfirurur.raar rravrl:va^mfrnrntos
Addtooi.i,oduad
?f nt:ylercfourilu 100, 95.6,97.0,100 ttau g8.z%flrudrrTu fr.:rfrorrjEurrfiuufi'rTG IFA rrfl?

, oai- t 3 lo t, I o I a a t

vi u ?'r ? r Yr 9t 9r r ril a { I u u rj n ?'r il h n 1 vl 1 u 1 u P{ o n u t [o u il : & dm I n 1 il q{ n ? 1

rfrofinur1urfisdr:Jirurorlug:Jrruu'lnrsro{ vru'ir?t. up finerru'leto{n'r:yrndolJ
ra<drrorlia.

(sensitiviry of detection) {ln:trn IFA lljUd?U t14iu 6U{q0]nr{Anl:mAdoUvlltdfi{tlu:ufiu

h / u r .ia I ad-- 
-, - s r r , ad

lfltgro:cJoln?0ut.tr{au?n(milr{anl:9t:?091?u?r MAT) l5 9t?0ul.1 flu?1runn'l:ytfidouft?u?r

rrp hi'rirlsrrnofirrnn'irrforvirri'ui6 ma hifi:rutqtoufil#lnrqofiioun'ir rirurfiogl:'rnlu
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9t
@ | v v I v I q I do ,
9t?'du1.:ilau?nm.:ilu9r 65 9t?0u]{ ttavfl?ou1'1ilaau 1 9r?0u1{Ytlfir{anl:T9tdou IIP ltae IFA

dr d r orr t4 d t a r q 4 a dr d
riluu?n flnlrr IIP t?rn] tgtrFt0:lJrnn?]14r0[mlnu IFA 0.1 57:]u 01n 66:]u nnrilu 86.4%u

,,d @ r r - iu dY r a dr
t?IU{ 9 9l?0U1.1rvl'luuYt t9r[9t0:u0un?1 nfltilu 13.6%

o s o I 9t r ad t I a4 dil
GYtl4:U [U9l]UnllilGTOqnOO{:U14?1{flo{?r}1U?]m{rTO{?IfllU1:0 t$rrmUnU'ld IAU

d 9 o ' I do o q

il n'r r ru a o n n d o r I u : s siu q.: u r n fi K : o.926 o d r.: fi riu d r ri'q m r r d n^ or' fi r . g. 6 5

- J oo A- , I a d 4 ad A A a
d'rriuiG IgM IIp fro'orrnJarilu6':riludnTl.nfrr6.:frn?r:Jn4uledrudrnfunr:rirhlld

lunr:sr:'lon:0.:fiilroror.JlsrahjI:641u:vovr?uu:n uaen'r:dr"l:Jldurjonr:gl:?0n50{lu

nlndu]tJ 
q

ofirJ:ruErn

i6 IgIrI Immunoperoxidase d'qrtilacduttne6 Immunoperoxidase to.l Chimsumang S

uCIuerius d.rldsr:rou'urouel'uoAuu'er::tJsiotdotarJlsrahJ:r (IgM+IgA+Igc) 1nufli6'u1d'rfiru
Ja
{urtount:ufion endogenous peroxidase activity t{r'lilriounr:tor^ru6fru{:.lru qtil:ru{tu1,o.:

zi q v I vt I q @ , d i", .
Boum JA ryio iJ o s rTu r"tau ? nil a ou 0 1 nlo u 1ryri peroxidase lu sr'r o dt.: rfr o fr 16rn a'ou rfl u

ttouel^[tuvtnd0u (Bourne, JA. 2000) vw'jrif; IgNa Immunoperoxidase frd'qtrila{dufifir

n1tu{rryrrvllo{nr:yrerdourflu gs.6% luriuvfiiG up ror'l firirnrrrL{rrursrflu g4.g%

(Chimsumang, S.2005)
i ooo i- t ! , ioy

rfiorir?G IgM Immunoperoxidase fid'qrrilo.tt-u utvlcrdoutilsr'rodr.:vrb{r.rau:nlqu
adidtadostt6difi ttl,q.r frrrflu?Gurfl:$1udtu?u ts d":otit.: nldriG IgM Immunoperoxidase firirnrrru'h

r0{nr:afioii'urflu toox lurarvfiiG me l#zunauilao:rrfindu : d'aodx lqufinrril'l'lrol
AA - d r U a < a Gt u h d I I

fl]:?U0AUrilU 80% OU'r.t t:flAlUrU0il0'l:0l1HA tU:v9rU [9rr9rO:10{nl:vr9td0U116': uurr

d'rodr.r6fird.:?6 rre l#r^ranlrjnorufi:vdr'lsrrfloffi t:50 rrsirujoso]fl cut on vr'ldrflu t:too
-!l .r4rdt

9t': u u yt { d] }J 9r ? 0 u't.: 0 { [ [lJ a r{ a n 1 : vl 9r d 0 u tlj u a u
drahadtddeadSAuhl

ltJ0il:elilua?1]r [?1J0{?5 IFA llj:uulvtuu f]u?n IIP tquY'r 0 1: il 10'ln:u9tu lnrfl 0i10{

ruo u sr^u o 6 fi a r ? 0 0 r n slr o d x fi iru fi :J : u I : n ra rJ l n a lrj l : 6a d r u r u os 6'r o ti r.: vr ui riG up{
U, u l4 / t ad d u r a 4 I I ad d

fl]lJt50st:?0 [9t:vau tarn0:q{n?1?r IFA 0{ 34 er?0u1{ nflrilu50adv 52.3 d?u?r IFA }J

hraddutadl 9)

fl'J]il hr0{n'rsytgldouq{n?llr IIP rv{u.l 9 fl?0u1{nflrilu50uav 13.8
j 4 i. rd o f,r,r, ad j. 

' 
3 q ad j

ru0{01nnr:flnulum1n1:rlj:uurlluuflaT t9t0'ln?I IIP 110t9t[rUa{lunu?I MAT Et{

dl ad tu , j< d 4 u t , I i
rfl uiGrLrsr :$ ru rreisi'?outtfr il rua nr:mafl ou MAT fr rfr us ts sr'rour.:ryrrriu rriosnrntu
q-i/adtddulrdrsu
il00uuyrfluulyru'lflldgt:fll:rrv{vru00:Ilu 0. 09r:I]u lrylu0& tilunl:d{9t:?0 [ouHannl:q{qq
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< a q 4 r h r 6d d a i t ,, t ,) qy
MAT rll0uuuu,{a0na0 tu lil:1u?In1:r9r:ulJ[[0u9r[0umn0u'in{u{u1flrrava0{ t,[,n?'1:Jq

o o r 4 q9l q 
''a@ 

4 vlgo,firuriu"[unt:€jru,.ra:']tJf,.:16:vuvtraru'lu'lunt:Tador {io-uo-.:'triritd'todrlotnfrrhufi{
, 

'oo 
v I d g) ad i d o<i< o o

,!tunl:?u0qu0tnltv,lmutlaulJ,{nnl:91:?09r?u?I IFA ry.:[Uu?Iililfl?]il0"1t1\'lufl{01u?u 65

d'rodr{ (:'rrud"rodrsfifinra MAT 1s rirodr.r) rurnJEuurfiuutiue.rafi16'0rneG IIp Jnuor#u
A

:'lu{tunl:a{'ucjor Sejvar J ununfl{v drrauo'jrarilr:nldnii'nn]: IFA vrnlrvru MAT rfron]:

n::odufru (confirmatory method)'ldlun:fifioi'rodr.rfirjra.:ri'u (Sejvar, J. 2005) {i6'ud.rldrir

rii'nnr: IFe rruJBuurfiuurraeH'rn?r:Jdoflnf,orri'uif; ltp ]quy{u'ir1#runnrrruaoqndo.:ti'u
d u j t d @ o v oo d r ad i,
1u:rd'uqlrurnfi Kappa analysis : o.926 odxfiriurirri'qvrxan^or frquantdtTG tIp frd'qrtilal
3 o o 9 ad uty)
iludllJ]:fiu1ul [ry[[Ytu?5 IFA tor

t9

rru^o'ldm"'laocTG(m uns IFA) mflflounq'ilpi:otjrsr.rnr?nua&au vru'jrnq'rud'?odr{
9r

,{au?ndru?u os d":odr.r '[rirfionraarilaoilclouroutfiorerdoud''lui6 m lucrilvfii6 ma fir^ra

orilnoru: d'rodr': lqurflud'rodxfi1fi'r.rarrndruiG MAT uasfi:sd'u'lqrrfloifi r ' so dr

rrfln{'ir n?rill?clo{i6 rpa drn'iriG IIp rEiurdu, riusruit''ut0.r Kemapunmanus M ttaunile
i ,a 4 u d aa u I rl t lJt ad -- dtyrrilSulrvruunurnarvrnr:?u0eunil?u ?lu?tn?lil t?uo{?5 IFA [ilu 919% (Kemapunmanus,

r h a i 14 < q - i vY t

M. 2004) out{ l:naliltuolilTuUlYluunuilannl:oul lnttn MAT, Immunochromatography

dv q g r vt o r

(Lepto Dipstick) t[0 U Latex Agglutination fl U{ [l4 Fl1fl ? 1U t?ttn e n ?'ltJ 0 1tll ]e d{ n ?1

drrfur^rau?nilaoililu'irir'up l#r.rnr':nrjooililrnn'iri6 Ire Jeu t d'rodl{01n 2

u I Aa 9) t dt u t vtt 5' oalo A 4
strourlyrtt{floil?nUn0u tljusl?oul{01nrylj?u t:ncxv{od ry{01fln]:flnU110{ Appassakij H

rrnunilu (Appassakij, H. 1995) :ru{ru'jltfrnilau?n{lrun{l:vn'jr.:flrJ:uT:nrn:JlsrahJl:

fr'ariu firlro6fl fiaurjo vrflaou drui6vrx6l: lo61d tfioror nln:.:4flr.: rorrdofid'nvar v
y 4 u s Gt a- lorr- , Vtt iq Y aa q aata 4 4 d

n6luna.:nu [qu [u'irurruu l,L9r?0u1{41J?uvr t?l2an'r:9r:?0?u0qury?'{ndriluu?nfl{rr9t
q I t y u t iqY I - r

a?ou]{il:unouo?ugt?oul{vt [?1r{nu?n01nm{n'llvr9rdou VDRL uae TPHA 6 9l?ou]{
v I joc/ I 

- 
r rdq/

d'rodtfrhi,{nu?n0rn}T{fl'r:vrFtdou vDRL rrau FTA-ABS t sr'rodr.: rrsifrbir.rnuanilnoru

- 3 o i . , , il or i ao
tnfllutilu{Husn'louxtytluu lulolevilru'l0uto.l chimsumang S ttnufiiuu (chimsumang,

d t o d r aqa I d e o e t v t

s.2005) nilu r{au?nilaoutnnlu 0'rn I: nryv{adrTurnu?nu t1u ?u 2 9r ?0 u'r.: 0 ]n 5 n?ou]{ ua u

uuirrfiorruar':nrjnorudurird'rotir.:ornfrrl:uJ:naniu'lvrfla ilrarGu rrav'lvrvloudd:u ri:uq

dv,josrrdtsrYju,o
6n r sirotir.rfrhiruou?niloou rflud'eoots0rfl,.ryr tuuoln'r:rorJ:nrnrJlsra'hJl:64 rrn
il I ua I 4 d u lo v v
loilau:y?et?\u?tuo'lsv{rfrufl:n:ttav0]fluou tu0{14?9r:Jfi1d'r:n1:Jd{rilurfiufinr::uu19tqi{

Iqulfi'ruaurnrlnolrf.:i6 IFA uav IIr uaetfluflarrnd:vriu'[nrnofdr (weak positive) rioouo
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AdA I q -^d--- - 4- lA 3! -.1 .y 6 4 r .{ 
" - J 4?rn0 l:100 cu{ tun:iuu0100v[lJur.lvltfluduzudt9roltavdil{rr0usluoFtsl0r$olu:votlntl Tl

fi rl#p.ra nr:a: ? otfl uu? nrfi olddr qnfrq (cut ofg tornr:mndourfl u 1 : 100

4
ttnnl:frnu1lo{ Chimsumang S tlaufl il{u (Chimsumang, 5.2005) dlldrrou gr^rtufr

I

rgr?oruotnrd o Leptospira biflexa serovar Patoc lunt:gr:?tfitttoufi:jo6vu^Fr IgG IgN{ ttae IgA
y Ad s o9, - A -
droTG IFA uCIe up lnulfrrirqnrTofi:vrriu l:100, 1:200 uos l:400 ru'irrfforfronlddrqnri'rrfi

A oorr 3 ro 4 v n
d{lJU0yyt'l tHntfl?1}J0'lty,t1&10{fl'l:ll9rdoud{flu ttgr tulJEuslnu?nun?'llJ t?10{n'l:rraurfi{a

itCJouadtthotaoJrad
analn{9t?u d'r1.1:u?r IIP ilu?1fl1n?1il t? fi?1u01[v{'l& rIauil:ufl115fl1?'t st'ln?'l?r IFA

rfinrloo lqud'ilil:vfivrfr'nrrruaonndol (Kappa coefficient) to{a6 [P uav ma rfiorfiuuflui6
d t t v o u q jo< - t ,au d t v t o Juer firirrvilily 0.7'7 unv 0.76 srrruiirrYr lutilsfiTGdoruilnrro.r{iir'ufirir#ruil:vfiyrrnrrru
il4

floana0{d{st{ 0.926

t)
lJOtfrUOtlUv

a4 dt o<ia d b o aa s
?tr immunoperoxidase (IIP) tlju?Sytuft?ludgq?nltayUn?tu [r [u nr:iu0qu

4oih
(sensitivity of diagnosis) q':rtl 100% [uliluvln?l:J-h10.:n1:yt9rflou (sensitivity of detection)

<l r ad . i/ :-nfl.:nrrit immunofluorescent (IFA) n?u uon0lnuu{dttJtr0d'rilril:yUnp{ldlu
I q9 t 

'- 
d ail0{ilaunnt: t9r.:1un?]?r IFA cr{ilt00tn0untuil:ufl]: vr.: tu9rlunl: t,fl,qiln:ilntf,ury.:u

I qY o I
:"tn'trrfl{rrav6'orl6nrrrudrurqto.:{vrnaoulunl:€iru,{a odrr'l:fisrru01nnt:finutuo{
yav I o ad q r u l,l r @ . q I I ut 14 v t

ry?0ufl u?]n?]il01r?1re10{?Iq{no1?u{ tuq{}J'rnun d1u1:0 tfi ilau?niloou t9fl {d0{a?0u1.1

rrnfrrlrul:n6fln'auavfffiotilududn',rrrr''rr0.:l:n d'qriunr:ririGd'rnrirrlrld 6snr:u$s

oyd'orfinr:sr:?0douil:ein^unvrlorynrir.:1t0.:{rJ'rorffodtrutJ:enounl:eu^oii'udru
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