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Serological confirmation using DIFCO |
commercial antigens, was not pbtained every cese |
of leptospirosis even when the organiam was isolated!
from the blood of the patient. One of tie possibie
reasons could have been that the infeeting strains |
in Ceylon were different from those used in the g

~ preparation of the DIFCO antigens. Therefore ;
investigations were undertaken to eatablizh the
serotypes prevalent and the vectors for them in
Ceylon. The methods adopted were i, human and aninml
tissues snd body fluids were cultured direct;ii-tissues
from some animals were passaged through hnmstera s
iii, surface waters from lu-pected endemic areas were
passaged through hamsters; . .1 iv, serological studies
of blood of both humsns andinimals. Leptospira .
. belonging to the following sero-groups were isolated
and vectors for them established; L, javanica
icte ohnemorrha ise; L.grippotyphossa; L. hebdomsdis;
L,nutumnalis. Th2 vectars are rodents n.nd
dogs, Thnugx large numbers I J.o_¢snlcola were isolated
from patients, no vectars have been established for this .
Sera of cattle (30.0 %) snd sv.ine (221 %) were found to
be seropositive for lept.:nirs, The srme cattle sera,
except for two (2) were :.e“net,':t*ive for brucella. These
findings are proof that leptospirosis is more widsspread
among the dairy animsls in Ceylon than hitherto
recognised snd the cavse o abortion in the beef herds in
our state farms should there®re be more dlligently
investigated., The isclation of a large number of
Lie sutumnalis snd the following hitherto unknown new
serotypes, viss l.icterohsemorrhacgiae gem; L.autunmalis
lanka: L, grivpotyphosa ratnapura; L. hebdomadis
Javaweera; L, sutumal is alice snd L. Jj:-vanics ceylonica:
the first five only in the Ratnapura district is an
indication of a poscible sylvan reservoir which needs
further investigstion in sddition to the 'ild.lire of
the rest of the island.
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_The role of leptospirosis in the group of P.U.O. has
-~ pot been evalusted. Awareness to this disease in

Ceylon was created in 3959 (I). Since then Maretic 2t
. Arumainsysgsm,Ps B4 K: wWickremssinghe,R.L. and
. Ratnatunge PO

‘Rajasuriya,K: Mupasinghe D.R.s V. tarsne U, T.s Wi
__Wallo 111.1,3.3.% Markhus HKN.1. and ’1t,mm.xo
&3 y
9

" according to him is btrucellosis ( g::aonal communication ).
_ Reinhsrd in 1952 (8) stated that w.

principal sign it may be necessary to obtain laboratory

 assistance to distl leptospirosis from brucellosis,

mmmm'

' ~ Anslysis of the indoor morbdidi -statistics .
in government Lospitals in Ceylon reveals that smongst
the 1argest groups of morbidi
Origin ranks

second to the big group of bowel diseases.

]

Ceyg 2): Eityansnda,K. I H
s X ( )3 } ) §22 .
C.P.de S.: Ratnaike,U.Te ‘apd Peiris,0.A. I964 (a): S

1966 Nityananda, K, 196 (6) 8ilva,WoAeBet
kendis N.N.P..and Fitysnands,K. ( blished) by their
studies have shown that leptospirosis is widely pro-
valent in this country. Yet the €p demiology of this
disease has not been investigated, with the result that -
the public health importance of 1% is not sppreciated.
This is reflected very much in the attitude of most
pudlic health and veterinary personnel, who refuse to
believe that leptospirosis may de prevalent agongst the
liveatock of s country to a significant degree as to
adversely affect the cultural 6CONOmMy. Tjalma,R.A.
and Galton,M.M. in 1965 (7) while discussing the current
concepts regarding the public health significance of
this disease observed,® phenomenal apparent spread -
and establishment of episootic leptospirosis among live |
stock has served to create an enormous reservoir and = |
potential source of human infection? In 1954 (7), the
United States artment of Aggriculture estimated an
annual loss to ir ag?dcultural econozy of over 100
nillion dollars due to eptospirosis. L .

. Dr. A.Bandaranayake, ghe Deputy Director,
inimal Production and Health, in eylon states, the
jpcidence of abortion among the 1ivestock in this country
is about 5-10 % and this is pormal in dairying, the cause

abortion is the

vibdriosis or physiological and_ toxic causes;

- ‘Since each leptospiral serotype is dDelieved
to have & primary host, it 1is essential to know the
association between the serotypes and their animal hosts
in Ceylon before the idemiology of leptospirosis in
this coun could be guuy understood., This paper
describes work that was conducted to study the vec -~
tors and the probabvle infecting strains of leptospirs
present in Ceylon. :

1 .
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The available earliest evidence in record of
weil's Disease having dbeen diagnosed.in Ceylon, is in
1953 (9). As the knowledge of the disease increased and
with the availability of improved laboratoty facilities
more cases were diagnosed, confirmed in the laboratory
and reported. The majority of the cases were from Ratpa-

pura in the Sabaragamuwa vince, then Ragama, Colombo ‘

and Kaluturs in the kestern Province, Matara in the

Southern Province, to a lesser degree from Kandy and

katale in the Central and Anuradhapura in the North

Central Province. These reports varied from time to

time and place to place degending on the clinician -
1959 (3

working in thatplace. In the first leptospira
L,;g%igg%giggsggﬁgigg was isolated from the blood of
a patien ¢ ana soon after from the kidney

of a sewer rat tragg:g in the vicinity of that patie-
ent’'s hoae, Since upto 19 leptospiral uerogyzos
belonging to 7 serogroups have been isolated and in-
crininated as the causative agent of leptoapirosis in
man and/or snimals.in Ceylon. o

" % EgﬁEEEEEQLLQ,'the elusive and confounding sgent
- of Fort~ ever, is descrided dy some workers out

side Ceylon as apparently rare as a human patiiogen.
In Ceylon however, S5 leptospiral isolates obtained
from humans in Ratnapura hdave been identified and 26
(46.4%) of these belong to the L,antymnalis serogrouvp.

Source of Infection

For many years rats, dogs and pigs were believe-
d to be the primary animal carrgers of leptospira.

Today as s result of extensive studiee the host range
(10) has broadened to such an extent taat no living
agent, both dcmestic and wild, can safely be excluded.
In ad&ition to animsls water too has long been recog-

nised as an important vehicle by which pathogenic lepto-

spira are disseminated and infection transferred from
apimal ocarriers to human beings, Three classical ex-

. amples of water deing the source of infection are, the

outbreak of Fort-dragg fever in 1942 (II) and those
%;;3’%2;% by Schaeffer in 195I (I2) and Bordjoeki in

A few such episodes have bdeen inveatigated by
the suthor Ceylom too. In I964 (5) some members of
a gang of labourers dredging a canal at Wattala were
takxen 111 with leptospirosis., In 1967 at Panadure a
party of volunteers composed of civilian and police

ieraonnal worked ankle to knee deep to reclaim marshy

and, as part of a Shranzdana—Ca;puisn (community-
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weltm). Out of thau (37.5%) were mbuquntl:

taken i1l with 1 eoapirou. Further the majority of
the patients moatigated at tho Ratnapura bhospital
stated that bathing in the river musmga or

for gems along the Jungle streams as the prodbable s

of their infection. .

Materialg apd Methods

a. Materials | o N
. . - . . . . - 4

Rodents were trapped alive w&m poas:lble,
brought to the leptospirosis ladoratory at the Medical
Rosearch Institutn anaesthetised and opened up under
strict tic comh
heart and plugs taken with sterile putou:l-."ﬁ;v :
pettes. Heart blood and kidneys from cattle and
were taken at the time of their slaughter in the mwi-
cipal alnm.r house in Colombo, Eeaxrt bBlood and kid-
:3: stray dogs were taken soon after these ani-

were

at the municipal dog pound.
g:':gdanta investigated werey Rattus norve~

| gicnl (R.n.) ~ the sewer rat: Gunomys 11is (G.g.)~

lon mole rat, also known as the field rat:
mm r:tt;- rufuscens (%ér.ri))- oyl;n mb-eemtg,
house b+ 3 -1 oromm eTekeo on hill-eoun
house ras: Bandicoota malabarica (B .n? - bandicoot
and Suncus caeruleus giganteus (S.c.g.) - the shrew,
which is a memder of the carnivores faamily, :

b. Hethods

i. tissues of all anhah‘ were :lnoc\i- -
lated direct into Fle%cher’s semi-s0lid medium, and/or
ground up, suspended’ 1n sterile norsal mino and pass-

- aged through

ii. Blood was ominaﬂ to@ evidence of lepto~

iral sgglutinins (a) ret Jmmd workars who are . m,ﬁ;

occupationsl risk: ( bathers at Ratna-
pm which is a nupectcd ondenic area and, (c) cattle,

- dogs and pigs.

. 111. Snrnoo waters from suspected endemic areas
(Ra ) were psssaged through hamsters.
These tor. ch were lnoculated, 17 they died Dot~
weon the 6th and I4th day after uocnlation were open-
ed up and their liver tissue inoculated nto Fletocher's
ae:i—soud medium. No leptospira were isolated tron these
waters,

tions, Blcod was obtained e
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findlnes

a. a8 . Kidney tissues from a total of I6II
s were processed, These included, 592 rodents of
g spo:ios, B'sgro;l, 259 cattle, 351 (ogs, 233 swige,
rock-squirre red-mongoose y-mOngoe se
mongoose, I har;. I civet cat, ;nd field rat, The
nunber of leptospira isolated is shown in table I,

Table I. Leptospira 1solat3d from rodents,
——lhEOWS 8pd dogs in Ceylon,

Todent . specles _ :]
oo Eso {.r.r. .r.k. tolo oCefBe dog

ooiataea |18 |14 13117 | 98 100 | 3 | 351
nuaber o

leptospix] 72| a9 | o 0 2 1 | 10
isolated ' . o

105 unidentified rodents were also examined and 8
isolates were obtalned from these..

Tadle 2. Distridbution of the liptoapira isoleted
-4R.Geylop accopding to source apd sero-group,

Source . S86ro~-groups
ict, ] can. Jav. 1 aut.| hedb. mp «] pom.
Human + o+ L3 + + + } o
R;n. + ] | o o o o o
G.ge + o - + -] 0 o o
B.m. o [ + -] (] -] (-]
SeCege o o 2 o o (Y. | o
Rodents . .
junident -~ + o + + c [.) o
1fied
Dogs + o + ° + o +
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ict. & 1otorohaa-orrhngiao: can, = canioela: Jov, =
Jaz;gica: sut. --antunnalis: heh, =hebdomadis: grip.
typhoss: and’ s DOWODA,.

+ = lzg:o-pira of -erosroup isolated from %hat
aouroce.

) 1cpeotg;rt not isolated, -

+ = two different isolates, but bolons:as to tho s&me
new sexrotype - L. Jav. ooylonica,(]q).

Table 3. Diatributicn of the leptgapira,isolttoa
—-2c0nding %0 the nrovipoep ip Ceylon,

AARala.of' : Bbrosioﬁpa'
province

ict. |can. | jav.|aut.| nev.| grip. fpon. fworr.
Western li/s ji/a |1 | 1 Jo | o /s }o
Central |41 s 14 Jo | o o Jo |o

:;:;::' 1 Jo Jo |14 |1 1 o |o
.—Eifgfi; o |ls |14 oo o |s |o.
| A
-Ei::gii- o o lo}jo ol o |o |s=s

i = loptoayira of that serogrouvp isolated in that
area.
1i,= leptospira cf that serogroup iscliated in that
area in large nmumbers,
8 = ;;iological evidence only.
[+ 2 ] e

b. Serelogicel survey

Sere were examined for the presence of
leptospiral agglutinins by the microscopic agglutination

(agglutivation lysis) test employing live cultures

belo to 21 serotypes, as antigens. Agglutination
reaction at a titre of I:ioo or moe was considered
significant, The employmen’ of multiple screening anti-

gens revealed a sisniriclntly high prevalence of sero-
reactozn.,

. 0 ' 28 & ro; ar nnti-plasuo
anpaisn in which n por:anent labour force distri-
buto- or 1-Z s rat osges in the city's sewers, surface

ena, colleot these cages the
folloving nornins with the trapped live rodents, tran-
thnn in vans tn the" contrnl rat Gont ana dostroy

-~ - a4 b ap— A
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thea, Most of the Oelon nole ratt, smr rntd shrcn
and bdndicoots from whioh there have been & ulg per-
e of leptospire isclations by the authdar, were
:3{1 ed alive from this o gn. These labourers
bare-footed and work with their umnproteqted hands.
They therefore are liable to injury and subsegquent
contanination directly with the urine of thses rodents
during collection and transport or ind rectly from the
polluted floor bosrds of the vans. Therefore oné would
expect a reasonadble percentage of n:og:utiﬂw among
these labourers, The sera from 26 of se labourers
who had been engaged in this work over several years
were dxsmined and all were seronegative, Thesgo find~
ings are similar to those of Dr. J.C.Broom (I5) and.
Dr. Jan W.Wolf (1I5), who innnt:\.gated inhabditants of
rat infested dumps, Both found that though the rats
in those areas were carriers of leptospirs, none of
z::lmt:anboinu living there showed esvidence of
ection.

u.% , noodwumtrupor-
sons res tnapura bassar area, who bathe

regularly in the Kal 1 .orm sers test-
ed for leptospire .mnr 27.15) 33:. nm-.

positive,
114, Though no loptospiu has bun
isola the kidneys of cattle and swine, there

is strong serological evidence that doth thue
carriers of leptospirs in Ceylon. . .

Out of 359 cattle sere exa-
ained 108 (30.0%) vm positive for leptospira asgglu-
tinins (Table 4). If s0 small a 1e can yeild so
-mogontinathop:ouuonau onal basis must de

tremendous proportions. The uig:l. of the
seropositives were sgainat cattle
sers investigated for loptonp 818 wre also teated
for brucellosis and specinens out of the 359
(O.sx) were positive. rotoro the cause of sbortion

uttloiacqlmrequrn nmwm :m-
nsﬁpﬁm

iv. ' Ofthc 3.'13- exanined

-6 were mz:-iti Tabl o The -qori

o; the pozitiw :'.-ue. TS J:.(-g-ﬁ.” t’
o Apparently leptospirosis in ta aoTe
u this coun than hitherto sed.

snplu?- and P~212 were positive in
very hi 'cims 1:25600, it was unfortunate that no
leptosp ohted. fro: the kidneys of these
two uniuls.
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pecimen C C c cjcle ([C C | G L; c ' c lo. i
Nos. 4 413 17{28133| 48| o5 | 108|111 i% 120 (go 151|167’
Antigen A0ty _ ;
ballum - one 100 ,
 % canicoln 100 i
3 ictero
( bataviae 100 100
?'ﬂ grippo
% pPyrogcr.es
% autumnalis | 400
2 )
% pomone 100 400 i 400 .
: wolffd 1800|1504 100| 100 100 J100| 00 j400]100} 400
;2 oustralis
;’% terassovi 2400 100 {100
2 LT.117
% y i fort bragg 100 400
% hardjo _
g Jovenleg 10C {100 0100 o
scntot B 100 100]
borincona 1 -~ 1300 [¢00 100{100] {110 |
alexi i |
djosimen €00
cynoptcri 100
celladoni 1100 |
<E
ietero = icterohacmorrhegiee. grippo = grippotyphosg
8
“6 R
Preceding Page Blank I
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58[111119 Loo 16ol151] 167 (168 | 201 gos 213 2?4 2?6 217 2%9 226 22'7?282%62%7 2%9
14"
400
400
1600
100
100 |100
100] f1od oo
400 )
00 100 100_a00}100} 400 200]1600 400 J00la00 Ja0nltso]  l1od 10020
400 104100
oo jtoo| 100 100
. 100 100
400 Xelo
7100
100
100{100 100 400{100 |100 100 100] [0l koo
J 100 {i _hod
1600 ‘ ko
100
f
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‘gpesimen
"~ Nos.

P
44

Pl P
45 146

Antigen

ballum .

400

400

canicola

400

100

150011600

1600}{160(

ictero

L6600

100

bataviae

grippo

pyrogenes

100

6400|100

autumnalis

100

100

pomona

40016400

400

640

1600 |400 [160¢

[woIfTT

australis

terassovi

LTe 117

fort bfagg

\rd Jo

Javanica

gentot -

porincansa

alexl -

TdJasimen

400

cynopteri

celladoni

400

- -

ictero = 1cterbhaemorrhagiae.

I

grippo = grip potyphoset
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| | ‘
plPl Pl |PlPlPlplPp| P | P | P{P|lP]P|P|P|P
7 Ho6] 115 126 |153| 161 1641721194 | 209 | 212 | 214| 221|224 232|234 23 253
100
1600 400
100| iod 100
100
1600
100 fLooj16 ] 1600 100 ' 100
00 116500 nep| Psool1eod 266 00| 256n0 | 400 400|180] 100 hs0d 160D
kOO l 100
+400 1600 | 400 400 400
, 6400 | {100
100| 400] 104 400 1600 |
100
10q 104 400 1600 | 1600 ] 400
{400 O (- _]400 '  Jalo 400{ ' 1100

7a.
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100 100

400 100

ictcro r

 Te)

1600
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pyrecgenes
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400
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TwolItl
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1ir 7

100
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b

L6

Ioo

ThordJo

Jouv. nlcc
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100 1
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1000600
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100
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Gynoptcry

Sbéll&doni

100

100

ictero =

ictcrohcemorrhogiae,

1o

grippo = grippotyphoela.
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in tho euo" of dogs 351
wore mo-sod. Thexre were IO isolagions of lcgh.
g (8.8%) seropositives (Table 6).

or1 of tha seroreactors were agiinst I‘!m;ggl
gonotZt the isolates belong to tfu oanicole SETOETOUD.

- Table 7. Results of nrézug of isélates

3 P .

e | gpecimen : xuulﬁ of nrol " isolate
No. - o identified
an]aut.

D-16

S ' &4 inst all - -
e A bl —rid LS R
D32 - =a0- . |koomoms

The leptospirs isolated from the .
ndnq of dos =6 has been identified as
hereas the serum from the same snimal is nega

ve
-gu.nn thn homologus antigtn but positive t
8 bafops brags aatisens.

kidneys

og‘" isola of
o d.og-29md32 been identified as L,]ja and
. ;_»m respectively, but the sera from 88 animals
are seronegative the full range of antigens:
belonging to the rotypes includ:lns the hc-olosuq.
¢ (Rlssusis '

chto me is associated w:lth a
: mmwwmmummm

; the animel carriers to other animals and men, In the
¢ investigation of pon:l.ue reservoirs among wild and

- ; _ domestic animals, serologiocal investigation alone may
{ provide useful ciuu, at the same time they may provide ,,
an erronecus or misleading index of imfectivity rates, .
~ since some sercnegative animals may be carriers. This i
limitation is very clearly shown in tadle 7: Dogs - ;
ﬁg)&!hatohluhmoi:ﬁboﬁuhcmim,
these dogs, though camno satisfactorily ex-
- plained, m'bonmuth.lrs.m:ntnuﬂnhp-
tospmnn unit of the National Communicable
Centze in Atlants states, ‘we oncohd.ahbonﬁor{n
dog that had no antibodies but we isolated leptosp
fmmmottucdostormoamthto:u




101)15 as one you- aftor dizease’ (poraoul communiocati-
onJje

Almost all homes in Co;lon are rat
m.atod, either with R.r.rufuscens or .r.nndg:ma
From the findings of this study it is evident that
the above two -pooiu of rettus are not vectors for
leptospire in Ceylon; a 4 of t relief indeed.
The demonstretion of ection in the dog
proaptnth»potenﬁalrooo the dog in the infecti~
of hmean and animal loptocpiroa:lc. Ia add-

ition %o _L% W&:
ona, dogs can () can serve as a pﬁgﬁal

;g:rco i::lgtootion with mumerous otlur(;oﬁ ga.
se able
° [

&, ’ &
s

P ' ORAT
animal infect 1n Oqlon. tho detaction of new sero-
types hitherto uninown gen, (17),

d DG R AL L -

’ uphuiu- the pru )
and . veterinary lnboratorin to maintain a groater
awareness to this disease. Further s of the new feral
mamals will De necessary to determine prevalence
of infection in other parts of the isiand and to deter-
nine their role in the epidemiology of this disease,

Summary

The widonce established s0 far shows
that in Ceylom, rodents, dogs, cattle and swine are
camim or lopto pira. The urooting ctrains are

sl FEA) - .

CAy Ly8 ._.mn_e.wd

" The suthor is indebted to Mrs. Cath-
erine R, Bu.'zur and Mr, Harvey of the leptospirosis
laboratory, ¥.C.D.C. Atlanta, for on the
specimens,; the nodical and public health staff of the
health Subremanism and Cooke of the
Colombdo cipc]lty for helpirg to cellect the spec-
imens. He also thanks Mr. Jinapala tho technician
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without whose assistance this s

attempted. Finally the author the United States

Arqr search and Developement Group (Far East) for :

2%1 .encouregement and aid which made this study poss-
{ 28 .

. erald not have been

15.
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APO San Francisco 96343

) — Inbestigations were undertaken to establish the serotypes
prevalent and the vectors for them in Ceylon. The methods adopted were: ¥ human
and animal tissues and body fluids were cultured direct; i#s tissures from some
animals were passaged through hamsters; iii, surface waters from suspected endemic
areas were passaged through hamsters; and ivy serological studies of blood of both
humans and animals. Leptospira belonging to the following serc-groups were isolate
and vectors for them established; L. Javanica; L. icterohaemorrhagiae; L. grippoty-
phosa; L. hebdomadis; L. pomona; and L. autumnalis, The vectors are rodents and
dogs.- (Author)
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