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Abstract

Agglutination-lrcis test was emploved in detecting leptospi.

ral antibodies in 262 patients which had mostly bcen diagnosed as

" plrexia of unknown origin". Scyenty cases or 26.7 o,(, vere

positive and the prcdominart s€rotvpe was Leptospirr wolffii,30$,
secondary was Leptospirr icterohacmorrhagire, 27.1iL. Most of
the seropositire paticnts were in the 16 - 45 rge group,

INTRODUCTION

Leptospirosis is one of the most rnl-

portant and cosmopolitan of thc zoonoses,

diseascs transmittcd among animals and

frorrr :rnim,,l to man ( 1.1.1,4.5). It is r mr jor

economic and public health prol-'lem. |or
exrmple, rbortion in animcis due to loptos-

pirrl infections is a eerious econoriic lr,-
blem l'he ctiologic agcnt is thc orgenisns

in tlrc ;,.nus l,cptospira- 'fhcso org:rnisnrs

comprise lvo mejor groups, the so-cllicd

"saprophytic" and the "pathogenic" lePto-

spires. l hc "srprophl tic" oi "rv.ter"

leptospires are omniprcsent in frcsh sutfrccr

\vrters, and lre r:rrcly associxted with

mainmalian infection. Pathogenic lepto-

spires are usually found in a u'ide veriety

of rvild and domesticatecl mamnra!s, as

c lrrier hosts, and crusr :rcute, lebrile,

systcmic disjxse of man and other animals

(6,7,8)

I lumans or animals may be infccted

bv direct contact with urine or infectcd

tissuc of crrriers, or by indirect contact.

Water is importxnt in the transmission of

Ieptospires. Conract rvith \yater contami-

rninrted bv crrrier's urioe is thousht to be

rusurl modc of trrnsmission of the discase,

thc leptosircs gxin;ng entrrroce to the body

'Blood Brrnk, Chirng Mii llosPitrl.

**I)efrrtment of Microbioiogv, ["xcultv oi f'lcdicine, Chirng IIai Universitv.
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through the alimcntary or rcsPiratory

tncts or pcrh.Ps through abradcd skin'

Gcneral rransmission from man to mln is

very rare, usually from animal to animal

ud from animal to man (5'9).

The diseasc in man is found nrost

commonly among fermers, ctnc cutt€rs'

vcterinarians and other peoplc particularly

cxpolcd bccausc of their occupation (10,

1l). Thc disease cxhibits many degrecs of

scverity, varying from symPtoms so mild

as to be ignor.d hv thc patient to serious

illness (7, 12,13,1+,15, 16)' Thc clinicrl

svmptoms alonc a.c not only variablc but

ere non-spccific for leptotpirolis and dcfi.

nitive diagnosis mult be bascd on dcmons-

strating or isol.ting Leptospirr and upon

rcrological findings. Most paticnts rvho

c.me to the hospitrl with fever are usually

diagnosed as " pyrcxia of unknown origin"

(PUO) whcn a definite diagnosis is not

obtaioed. PUO rnay bc caused by manl'

diseases and leptospirosis is one. So thir

paper tricd to study the incidence of lep-

tospirosis in thc paticnts rvhich had becn

diagnosed as pyrexia of unknown origin.

MATERIALS AND METHODS

L Antigens

Twelvc Leptospirr serotvpcs originally

isolated from human .bcings and animals

in'fhailand were usod for microscopic ag-

glutinrtion - lysis tests. ('fable I. ) Stock

cultures of thc Leptospirs wcre obtrincd

rfom fhe Bangkok Lcptospirosis Refcrcnce

M"y 1972

Laborrtoty, Frculty of Tropical Mcdicine,

l\lahidol Univctsitv.

Stock culturcs wcre maintrined in

Irlctchcr's scmisolid mcdium (Difco') con-

taining l0% rrbbit serum, and qcre incu'

bated at 28-30"C aerobically' Suttculturcs

wcrc pcrformcd at thrce $ecks intcrvels.

Living lcptospiral antigens werc used

in microscopic agglutination - lysis tcsts.

They iverc grown in liquid Stuert's medium,

(Difco') containing l0i( rabbit serum and

incubatcd at 28-30'C for 4-6 drys After

incubation, the cultures were examined by

dark-field microscopv for densitv, autoeg-

glutination, and contaminrtion. Only

actii'e, smooth, non-clumping cultures rvcre

rrscd. Optimal densitv uas 100-200 orga-

nisms per high power field, and if they

wcre more concentrated they rverc dilutcd

with Sturrt'8 liquid medium.

'l'o obtain oprimal grouth it uas

nccessary to seed rvith largc amounts of

materials. lior subcuituring, ncrrly 0.5 ml.

of the old culturc u'as inoculated ioto the

fresh medium. Rabbit sera rvere chccked

for the prcscncc of lcptospir.l rntibodica

by the microscopic agglrrtinrtion-lvsis terts,

Only scronegative sera wer6 used, becruse

Ieptospiral rntibody mry bc the crusc of

poor grotl'th or xutoagglutinition.

II. Colloction of Blood spccimens

Blood specimens flom the patients

wcre collectcd rnd scrum scpcrattd ftom
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thc clot. -{,ll serr u'crc stored .t - l0 'C

unil uscd,

lll Serologicrl ll{ethod

Serl rrcrc cxrmincd for the prcscncc

of leptospiral rgglutinins by thc micrcsco

pic agglutinetion-l-rris tests of Schuffncr

Itochtar (17). in which living 5 davs old

culturs wcre used as entigen. 'l'rvclvc sero'

tlpe3 \'erc employcd.

By this method thc scra lvcrc dilutcd

I :50 nnd then threc drops o[ antigcns

rvcrc addcd to three droPs of dilutcd scrum.

'l'hc final dilution rvas thus I:100, Nega.

tive control$ consistcd of threc drops of

normal saline and thrcc drops of anrigen.

Scrum - antiSen mi\turcs Nere mixed by

rot.tion and iocub:rted at room tcmpcrl-

ture for three houru' .{ loopful of crch

mixture \\'?s cxamined by lorv dry dark -

ficld, Illuminrtioo \r'ithout the usc of r

covcr glass. Per ccnt of rggltltiDation or

lysis or both nas rcad by coorparing rvith

the negative control. Lcss than -i0fi ag-

glutinrtion or lvsis rvas rccordcrl negativc;

grcatcr thrn 50% positivc.

Rcrction at l:100 dilution or ebovc

ncrc conridercd rignificant. Scra poritivc

at I : 100 dilution n'cre rctcatcd :rt high.r
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dilutions and thc .rtcnt of rntibody titcr

dctcrnined. 'l'hc titcrs wcrc cxprcsrrd ae

thc reciprocal of thc highest serum dilu-

tion sho$iog at lcast 50% rgglutination or

lysis or both of lcptosPirca.

Whcn the titcts $crc thc samc rtitlt

t\ro or morc scrotypea, all rrere rtPortcd.

But if thc titcrs wcre not the same, Iower

titers $'ere considcrcd as cross rectlona'

Rcar|lts

Total 262 prtientsr sera ilcrc tcstcd

for leptospinl rntibodv and 7O or 26'7 %

rvcrc positivc. In thcrc P.tients 196 cascc

werc diagnorcd rs " pyrcxia of unknown

origio" and +; cases or f,3.9Y!' $crc Posi-

tivc ( l'rblc II ). Ilost of thc spccimcns

u'crc singlc collcction; onlf in l0 ctscs rval

rcrum telcn mor. than one titr'q tnd r88lu-

tinition-lvsie titers rre thosn in 'fahle ltI'

Age tlistribution of 70 seropositivc

paticnts arc shovrn in 'l'able [Y and most

of thom qcrc in the l{i-45 agc group'

Incidcncc of leptospir:rl serotrPcs tmong

70 seropositivc paticnls arc shoun in'l'ablc

V. 'Ihe prcdominent ierottPc N.s Leplos-

pirr rvolffii, iO.;i or 2l of 70, and rccon-

darlv tar l,eptospin ictcrohacnrorrhrgiaa,

27.1X, or lt) of il.
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Tabli I.

{t!"y 1.e12

Leptdspirat Seroty'pcg used forl Agglutination-Iysis Tests

DEROTYPE STRAINGROUP

Ictefohemorrhagiae

Javanica

Canicola

Pyrogenes

Autumnalis

Australis

Pomooa

Grippotyphosa

Hcbdomadis

Hyos

Betaviae

L, icterohemorrhagiac

L, javaoica

L, canicola

L. pyrogenes

L. autumnalis

L. australis

L. pomona

L. grippotyphosa

L. hebdomadis

L. wolf fii
L. hyos

L. bataviae

M20

Veldrat Bataviac

UoDd Utrect IV

Salinem

Akiyami A

Ballico

Pomona

Moskva V

Hebdomadis

3705

Mitis tohnson

Swart
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TABLE II

Provisional clinical diagnodis : Hospidal $itientst -

Provisional diagnoeis No. of ""-lo"itit"" 
** - '

Pyrerle-6f mftn'orn - oriStn

t2

10

+

J

7

6

1

2l

+7

7

z

I

(x.ox)
Leptospirosis

Jaundice

Hepatomegaly

Septicemia

Enteric fever

Pneuoonia

Anemia

Weakness

Other
.!'.

Total 262 (it.zx)

*
From serological

t*
Minimal titer 1 :

request form.

100
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TABLE III

Rcsult of aggtutioatioo-lysir tilers for thc ten cares

on which a paircd eere vere gubnitted'

Patients
Agglutination - lysis titer et

' zfln

lo00 H

1000 I

l00o I

Ncg

1000 B

100 I

3 0,0 00 G

10,000 H

300 H

3000 A

I

J

+

f,

t)

7

8

9

l0

t000 H

300 I
1000 I

Neg

1000 B

100 I

100 G

3000 H

300 H

1000 A

3 rd spccimen

300 I

30,000 H

1000 A

H = Leptospira hcbdomadis

I : Leptospira icterohcoorrhagiac

B : Leptotpira bata Yi ae

G : Lcptospira SriPpottphosa

A = LcptosFira akiYami A
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TABLE IV

Age distribution in ?0 seropositive 
tr for leptospirosis

ftom 262 hospitrl paticnts.

eg. (y."r)

under l5

16 - 20

21 -25
26-30
31 -35
36 - ,t0

,11 - 45

46-50
JI-JO

57-60
over 60

1

13

ll
10

t1

2

2

3

3

Minimal titer I I 100
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Sirological distributioh' of i;eptbspira antigens giviirg

the maximum titei in'70 seiopositlve patients,

' Per cent

L. wolf f ii
L. icte roh emo r rha g i a e

L, javanica

L. bataviae

L. grippot!'phosa

L. hebdomadis

L. akiyami A

21

19

Sl

7

(t,

,,

3 0.0

27.1

1t.+
,i 0.0

'10.0

S. /-'

2.9'

Mioimal liter 1r 100

.DISCUS-SION
'fhc rcrologic proccdurcs for study of

l+tospirosis hrve hctn donc uring lrrious

mcthods ( 1 t' ,18,19 ,20,2 | ,22,2 3,2 4 ). 'l'hcy

arc bascd on the frct that rntibody is re-

gular prodr-rced aItcr infcction. Leptospircr

erc erccllcnt rntigens. It ht been prc-

viourly shown thrt Jcptorpiral cclls contain

two major .ntigcnic componcntt, P rntigcn

or pcripheral rntigcn end S rntigcn or

ocmrtic entigcn ( 25 ), I' antigen is t1'pc-

rpecific rntigcr, functioning rs an aggluti-

nogen, cgmplcmcnt fixing antigcn' rnd

prccipitinogcn. S rntigcn ir genus-spccific

functioning rs compl.ment fixing antigen

rnd prcciPitinogen'

Aftcr inrection rpecific antibodics arc

dcvcloped end mey he dctccteblc for a long

time dopending uPon thc ntture of thc

antibodics. So dctcction of leptospi12l

rntibodics depetds upon thc a.rologicel

mcthcd 1nd rclationrhip to thc t;me of

infcction.
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'f hc miclo.copic rgglutinarion - lylis

test of Schuffncr end Mochtrr (17) is thc

gcacrally rcceptcd tcat in lcptolpirtl scro-

logy, and cmploys living lcptospircs as

antigcn.'It ie typc-rpccific end rccm to bc

the most effcctivc in serologicrl studies r,rf

lcptospirosit, capccirlly in lurvcyr for prst

infcction. Spccific rgglutinins can bc dc-

tcctcd an avcrrgc of 8-12 deys rftcr infcc-

.tion, and rcrch r high perk in r short.timc.

'fhcy rrc thcn co[Etrnt for r pcriod of

about fivc drys to two rvccks. The pcr.

.sirtcnce of bigh lcvcb of homologour anti-

bqdics differs with thc animal spccice. ln

gcnenl the lcvcl of titcr grrdurlly dccrcares,

tut usually pcrsists as high I l:100- lr

300 for a year, rnd possibly for lifc.

Thc difficrlty with using thc rggluri-

nrtion-lvgis tcst is thtt emplirying multiplc

..ntigens i! laboriour rnd involvcs thc pos-

sibility of infcctioo, el well ar thc neccs-

sity of mrintrining e lerge numbct of an-

tigenically stablc stock culturcr to providc

entigenr. Thr routinc application of this

test io a diagnostic laboretory is thcreforc

limitcd:

'l'he incidcncc of lcptosirinl infcction

in p.ticnts rvrs investigatcd rnd it was

found thrt 26.7 % of prticnts weie s.ro-

poritivc. Mort of these scropositivc crscs

wcrc tn thc agc rangr of 16-45 ycars.

Sor distribution of suspcct cases rcrologi-

crlly pq3i1iv. wrr not differcnct, 'I'hc

prcdominrnt scrotypc wes Leptospin rolf
fii, similar to rhe rcsult of Charuchinda

(26), but thc incidcncc in our studics w.$

highcr than prcvious rtudv by rbout 10,c".

'fhis mey be duc to tbc rotc of hospitrli-

zltion of infcctcd prticnts, collection of

sPccrmens and othcr clinical frctors. such

tt tb€ clinic.l .suepicion of thc doctor,

Symptomr may bc quite veried, so tho

doctor must suspect thc posribity in order

to mtke thc dirgnoris. Wc can scc from

Trblc ll thrt thc provisional dirgnosis wro

vericd rlthough thc clinicrl picturc was

rPparentiy contistrnt with leptospirosis. 
,.

In our etudies ueuallv singlc rpocimcns

wcrc obtrircd rnd thc rgglutinttion - lyris

method of Schuffncr end Muchtor wls

cmPloycd. Unfortunrtc thc tcrt ie -oftcn

not di.gnostic bcforc thc cighth to tcnth

dry (lf). So agglutination etudics ,bryc

Iittlc vgluc during thc rcutc phtic of

!llncss tnd could not ditfercntirta from

prrt infcction cspccially with ringlc spcci-

mcn8.

s9
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