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le  INTRODUCT ICN

leptospirosia i univeraally spread anong man and
other nammalse The infection 19 caused by various sero=
groups of leptosplras It assumes considerable importance
from the public health point of views The diseaso is shown
to be prevelent among domestic animals such as cattle,
sheepy goats, pilgs, horses nnd doges It causes conslderable
economic loas to the livestock industry, and poses a groat
challenge to veterinsrians in contreolling the infectlion
offectively.

The sproad of the dlscase among Livestock has heen
wolli documented in Usdedsy lowZoaland, Mustralia and Japan.
Jome serotypes appear to be counfined to certain endemie
areas and show a host-gpecificltye

Abortion and non-viable full term calves are the
prineipal clinlcel features of leptospiral infection,
Abortion usually occurs la the last quarter of pregnancy
and most often after two to five weeks Lancubation periods
The most common ¢linieal features of bovine leptospirosis
are ioterohaemoglobinuria, a typleal mastitis charactorised
by blood~tinged milk with homogoneous clots (Mitechell, 1960).
Leterohasnmoglobinuria is more common fenture in calves
(Sutherland gt aley 1949) Fleld and JSellors, 1050),



Leptosplires are also hknown to be aotiologiecal agents
of abortion among sheep and goatde In UsS.Ae Boamor gt ale
(1963) described ovine leptospirosis anong young pregnant
owds causing abortions.

Swine are ong of the most Lluportant animal species
assoclated with endesic and epidexic osccurrence of lepto=
spirosis in domestic animals and mans in epidenio in Israel
gsuong young pigs about four months old was reported by
Hosdon (1088), The animals exhibited fever, symptoua of
anorezia, listlessness, woakness and convulsions.

lyubashenko and Hovikova (1947b) were the first
to roport clinical cases of oquine leptospirosts in Ulde3elte
The dlseuse was characterised by fever for two or three
daysy followed by Jaindim. patechiae on mucous membranes,
haemolytic ansemia and hasmoglobinuria in the terminal
Stagess

Canine leptospirosis 1s alse universally dissributed
and the disease spreads from dog to dog by direct contant,
or by eontact with urine or contuminated fomitea or by waters
The dlsease 19 usually assoeclated by Lcterchasmorrhagise and
canloola serotypess 'Othn s0rotypes are also occasionally
found to be responsible for disease in dogse The eliniecal



manifestations vary with the lnfeoting serotypes Okall
&t als (1988) proved that 'yellows' was caused by L« Jlotarg
haemorrhagla®s L« ganlcola on the other hand rarely causes
Jaundices The clinical manifestatliona are usually agzotaemic
uraenia due to severe changes in the kidney (Klarenbeol,
1087).

Ilaptospirosis 1s also prevalent in Indlas The first
report of human leptospirosis was reported by Chowdry (1908)
and in canines by Ayyar (1088)s MNany workers reported serow
logical evidence of infection laters There are very few
reporta of lsolation of leptospires from clinloal cases in
support of serologicael evidences Out the iafecting atrains
have often been Lsolated by other regsesrchers abroad employing
sultable culture media and other laboratory animals.

Since the information avallable is meagre, ia our
country, an lavestigation was uandertaken to isolate and
identify the leptospires from infected and suspocted cases
of livestooke OGtudies on serological evidence were also
included,

As the diseuse also spread by coming in contact with
contaminated water from chroale carriers or shedders, attempts
were made to lsolate the straing from surface-water samples
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and kidney suspansions of rodentse

In view of the obvious difficulties of maintalning
darge aumber of leptospiral serotypes by regular subculture
ingy a trial to preserve the laboratory eulture of L« Romana
under iiquid altrogen was also undertakens



8y REVIEN OF LITERATUNS

S¢1 ULITQIICAL

Loptosplrosias as a dlstinctive clinlical entity was
firat recognised in Germany on the basls of description
given by wWeil (1886). well categorlised leptospiral jaundice
ad @ soparate ontity and differentisted it from the othey
recognised diseases. This form of jaundicey which was
designated as "Well's dlsense” was reported by Goldschmidt
(1887)s within next few years this disease was reported
from Britain (Young, 1889) and several other Buropean
countries (Jaeger, 1808).

Stimson (1007) observed finely coiled spiral
organisme with hooked onds ia the remal tubules of a man
who died with Jaundiecs durlng an outbreak of yellow fever
in Hew Orleansy Usleide Uo described the morphological
characteristics of the organism and cautiously named 4¢
Spirachacta AnbeREsande

Volbaoch and Blager (1014) lsclated gnirochasta
hiflexs by filtration of pond water in UsleAe Attoupts
to culture this eorganisa 1a a variety of media were
uasuccessful.

The aetliology of the leptospiral disease was



established conclusively with the isolatlion of causal agent
by Inada gt sde (1016) in Japan, by Uhlenhuth and Fromme
(19016) and luebner and Heiter (1916) in Germanys All these
workers placed the organism in the genus spirochaetas

Hoguehi (1017) studied the Jplrochaets Joterabacnappes
bagiag of Inada and Ameriean stralns from wild rats ia the
Uslens and he found that all these resenbled each other in
morphology and in immunologlcal testss Oince these organisms
differed in appearance and movements from the other apiro=
chaetes, NHoguchi (1918a) introduced a new genus named
Ieptosplira (Gre. Lepto = thin, apira = a coll) for organioms
of this deseripticn, and the organism wvas named Japtodplea
Jetorghnemorihasiage During the next decade more strains
of Japtoguies were isolated in different parts of the world
from various disease ayndromes resembling Well's dlsease.
Many of these differed from J» Jlotacobasmorchagies in thedr
antigenic structure and some other propertics and designated
a8 now serotypeds |

Among the Gomestic anlmalas, the dog had been known
to suffer from cortain olinical condlitions resembling those
wihleh are now knowa €0 be cansed by leptosplral Lnfections
The goonotie importance of canlne leptosplrosis was shown
by Erumbein and Frieliog (1916) who reported two cuses of
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typical Welil'as dlsease among offilcers living 1o the Same
room aiong with a dog suffering from Jesundices

el

Brucikke and Haagen (1039) studied microscopleally the
oxternal appearance of mon-pathogeale water spirochaetoss
Two years later Mska (1041) published a photograph of a
leptospira but without any detailed deseriptions Babudieri
(1040) noticed that all leptospirae have a rigld axial
filanent extendlog from one eadl to the other forming thelr
sikeloton protoplasnie spiral, wound tightly round the
axlstylos

It was homogeneous and apegue to the electrons mnd
was accoupanied throughout ite leagth by an undulating
monbranss Leptospirae usually bave hooked endss lLeptospirs
neasures G.20 am or more by C.lam iln diameter (Bergey's
Hanual, 197).

The leptespires are actively motile and exhibig
three types of motildty (1) repid rotation around the long
axis or spianing, (8) translation to and fro shunting moves
nents oscure sometimes with a dlatinet pause or rest before
the direetlion L8 reversed, (3) sinuous and boring or sere
pentine movements beautifully exemplified in the flakes of



ager in semigolid cultures (Turner, 1970).

Leptospiral organisms stain poorly with the usual
bacterial atains but they may be best demonstrated by
sllver impregnation mothods.

All the three conponents of leptoapiray axiatyle,
oytoplasuie oylinder and enveloplig membrane, are highly
antigonie.

The animal and humgn leptospirosls 1s camsed by
various serotypess According to the recommendation of sube
committee on the taxonomy of leptospira (Turner, 1071) all
the serotypes belong to a single specles Japtospira luterre~
gana of monospecific geauss There are nearly 13 gserotypes
under 18 serogroups and are distinguishable from eaah otheyr
by thelr antigenle structures Leptogpires are classified on
the basls of crosse-agglutination and aggiutinin sheorption
tochnigques enploying antisera prepared in rabbits. All
antigenie types of leptoapires possess a common somatiec
antigen (lipopolysacoharide) but vary in thelr surface or
agglutinating antigenss Difference in surface antigens are
post readily demonstrated by sgglutination of suspensions of
olther living or formalinlsged organisnse Complement fization



and precipitin procedures are also sometimes employed. An
antigen specifiec for genus leoptosplra is recognlsed through
the hasmolytic test based on erythrocyte sensitigation by
extracts of leptosplrae

The 18 aerogroups are ieterchaemorrhagiae (comprising
13 aserotypes’y Javanieca (G serotypes’), collodona (£ serotypes),
eanlcola (11 serotypes), Ballum (3 sorotypes), Pyrogones
(0 serotypes), cynocpterl (3 serotypes), smtumnslis (19 sero-
types), astraiis (10 serotypes), Pomona (0 serotypos),
Grippotyphosa (2 serotypes)s Hebdomadlis (85 serotypes),
Bataviae (7 serotypes), Tarassovi (11 serotypes), Semaranga
(3 sorotypes), and Panamm, Shermanl and Andamans comprising
one serotype each (World Heaith Urganigationy 1067), During
the past few years at least three more gerotypes have been
recogaigaede These lnciude galtonl in canicola group
(Tedesco gt aley 1060), Tunls in tarassovi group (Dakoss,
1969) and Ceylonica in Javanica group (liltyananda and Sulger,
1060),

Hecsat studies by Hemneberry and Cox (1968) and
Cinco and Petelin (1070) show that the saphrophytic water
leptospizes which inelude semaranga serogroup, comprise an
antigenically heterogenous group of organisng, which can
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be furtheor sub-divided into 10 serogroups and numerous
Jorotypede

Leptospires grow readlly in artificial media containing
solutions of inorganic saltss OSome of the media are supple=
monted with pooled rabblt serum (7-10 per cent).

Noguehi's (1018) medium contained mainly nutrlent agar
Oel to 140 part, Adnger's solution 3 parts; rabbit's serum
1 party cltrated rabbit plasma Q.6 parte The ingredlents
m steriiised separately and mixeds

Vervoort's (10£3) mediun conslots of solution of 0.1
por cont peptone and 0406 por cent sodium chloride in tap
water, buffered by the addition of 6 to 10 per cent of
phogphate solution and adjusted to pi 7.8. To this 1s added
10 per cent of inactivated rabbit serum or one drop per
millilitre of whole rabblt blood. This was later modified

by wWolff (1964).

Babudierl (1001) clited a modiflcation (Dinger, 1932)
of lioguchis mediume Tap water 100 ml, 640 nml of 3 per cent
agars These were sterilised in aqutoolave and cooled before
10 per cent Lnactivated rabbit serum was added.



w1l -

The following media each of which is enriched with
Lmmativateod rabbit gerum have proved to be reliable for
the ilsolation wnd malntenance of leptospira stralny

1., Fletcher's medium (1088)

Ee Korthof'a wedium (1008)

3s Gtuarts medium (1046)

4. Tryptose phosphate agar medium (Cox and Larson, 1067)

Some rabbit sera (about 1-8 per cent) contain
antileptospiral factors{Johnson and Muschel, 1966; Hywu,
1004) or leptoapirel entibodiea (Pusi and Csoka, 19604
flcolescu and Olineswo, 1068) whilch tend to inhibit the
growth of leptospiress I8 is therefore advisable to use
heat lasctivated asnd Selts filtered serum pooied {rom 20
or more preferabiy 100 rabbite and incorporated in culture
media (Galton ab ales 19685 Turnery 1970).

2e6 LAQLATIGL

Isolation of leptoaplres could be attended by direct
or indireet culture from experinmentally imoculated laboratory
animals exposed to morbld materials from suspected cases
(Crulckshank ot aley 1076)

Direct cuitures are usually attenpted Lfrom freshly
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drawvn venoud blood and cerebrospinal fluid from human cases
during the £irst 1-10 days of iilness while the patient is
atill febrilo and before antibiotlic treatments Gochenour

at ale (1963) inoculated minimal guantities of blood fato
modium tubese Hell @k ale (1066) inoculated serial dllutions
of blood,

Nenges gt ale (1008, 1080) obtained good results
with cultures made with descending dilutions of urine
colleoted from dogs by bladder tap with atrict aseptic
procoutionses Hoth gt ale (A961) and Hobertsen gk ale (1064)
elaimed success in lsolatlon of leptospires from naturally
voided urine by dilution methode

Galton (LO6D), Nelowan and Xarstad (1008), Sulser
ak ale (1068) asttempted cuitures of leptosplres from ploces
of kidneys from fatal cases a8 well a8 from abatbolr material
in conneetion with surveys of leptospiral iafeection in andmals.

Eengy Qb ale (1068), Ysnagawa 4f ale (1988), oialheim
(1966) indicated that kidney tlssue suspensions contalned
substances which in dilutioas of 1:80 to 1:800 fahibitved
growth of leptospires but at higher dilutions (1:5000) there
wvas 0o effects

Podgvalte gt ale (1088) from cattle, Boamer gt ale
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(1983) from sheep, Bryan gt ale (1088), Paviovie and Matie
(1964), Manirigue and Hoberts (1968) from piga isolated
leptospires successfully from the aborted footuses.

Fennegtad and Dorg~Poterven (1068, 1988a) stated
that the possibilities of lsolatlon of leptospires from the
aborted bovise foetal materials depend to a great extent on
the time lapsed betweon foetal death and abortioans The
isolation attempts usually falled due to progressive autolye
tie changes Af the footus remained in uterus for 24 hours

or longer after its deaths

Various workers used different laboratory animals as
8 supplementary procedure in isolation worke loeden (1054)
used gorbilles (lorionsa)s foberts and Turner (1068) used
chinchilla, HByrne gt ale (10668), Fisher gf ale (1988) utiliszed
1 to 8 day old chicke; Burki (1960) used hamsters; Faine
(1968) inoculated Swigs mice less then 10 g and Turner (1970)

used deormice (Lorompacud)s

Staviteky (19040) found sulphadiagine as useful agent
to inhibit the contaminating organisms in the clinical
materials Galton gf zle (1068) obtalned encouraging results
vith vanomyein and bseitracine. Johoson and Hogers (1064)
found 6 fluworouracil very active in inhibiting the growth
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of many bacteria and at the same time not affeoting the
growth of leptospires in concentration of 200 ¢to 400 Jgm
per milillitre of mediume Turner (1070) widely ngsed this
substance for primary iselations

Wolf? (1983) described dcimfiner's techalque of
stalning with Giemsa whereby leptospires were stainod
violets Hoyer (1068) reported a metiod of negative staine-
ing with Congo red. Ayu (1963) clalmed good resuits with
baslie fuchein after trestment of smears with sodium bicare
bonates Dlender gt ale (1064) developed a single technique
of silver atainings The tlssue iupression smears, urine
sediment and culture snears were first treabed with an
alkaline formalised solutlon of tannle aclid and ferrie
chloride for § to 10 mimutes and then after washing, stalned
with silver nitrate solutions The leptoapires appeared as
black spirala on a golden brown backgrounds

Sturdss &6 ale (1066) described a procedure of dry
dark 1014 microscopy for examination of tissue impression
snoards Dried improssion smears of kidney cortex were
covered with 19 per cent acetiec acid for 8§ to 10 minutes
and then washed with watere Thick smears were also treated



with 0488 per cont trypain for 1 to 3 mimutese Whon examined
with dry dark field Lilumination, leptosplres were detected
in kidneys of 18 out of 78 slaughtered pigs compared with
only one when untreated coll suspensions were exanineds

Lilide (1964) denmonstrated leoptospires by lavaditi's
mothod in speclally prepared silver impregnated tisaue
sectlionss Warthin and Jtarry (1020) desoribed a proeedure
 wherely paraffin sections could be atalued with allver
solutions Hridges and luna (1067) further lmproved this
methode The technlque followed by Pleldiag (1041) gave
good resultas

White and Ristic (1009), white gt ale (1061) employed
fluorescent antibody technique (FA) for deteoting leptospires
in naturally infected bovines aud dogse MNaestrone (1963)
adopted same technique and demongtrated loptospires in various
tissues of aborted bovine eguine and swine foetusess Suith
and Neynolds (1008) and Smith gk ale (1967) concluded that
while cultural and histopathological examinations were
superlor to FA techalque in demonstrating leptospires in
fresh materials, FA techaique was superior to obther methods
in deteoting leptospires in contaminated and sutolysed
materialas Cook (1970) found FA techalque as good a8 silver
stalning methods for demonstratlon of leptosplires in tissues.



Honry gf ade (1971) wsed specific immunoflucrescease stalning
for detection of leptosplres in soll and water under lsboratory
and fleld conditions.

8.7 LLROLOSICAL TEIRG

Hartin and Peottlit (1918) reported sgglutination of
leptosplires by antibodles in the serum.

The microgcopic sgglutination test using liiving
organiens as the antigen (MAL test or the agglutination
lysis test of Schmffoer and Mochtary 10E7) was considered
to be the standard reference procedure for gero diagnosis of
leptospirosis and for ovaluating the sensitivity of other
toats.

Stosner (1064) and Howarth (1988) deserided capillary
tube and plate agglutination testss Galton gt ale (19068)
devised an improved macrogcopic slide test where antigen
pools comprisiag three aantigens per pool were used for
prolininary screening followed by tests with individual
antigons of the reacting poolss Turner and HNeed (1066)
regarded this test less favourable with animal soras GStoener
(1083, 1064) reported g good correlation betweoen the results
obtained with She plate agglutinagtion and microscopie aggiuti=
nation teats.
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Four to 14 day @ld fiuld cultures having usifornm
suspension of approxinately 800 mililon organisms por
millilitre veore used as antigen 30 that the final serum
antigen mixture should contaln approximately 100 mililion
organlsus per millilitre (World feaith Organization, 1067).
Turner (1908) recommended that higheat serum dilution in
the serum antigen mizxture showing 60 per cent agglutination
1.0 aggiutinated cluszps with lesa than 80 per cent free
organlame reprogent the end point reactica or the agglutinin
titres The vordd Health Organization (loge Sike) suggeated
inclusion of representative serotypes of 14 serogroups in
the test.

Sturdsa and Bilan (1961), Bllan snd looara (1064)
reported that complement fization (CF) teat with group
specific antigen prepared from serotype patov of Semaranga
serogroup gave good results for screenlng human sera from
cases sugpocted of leptospiral imfection. Yark (1968),
Hoore and ndoe (1066) found OF test was useful for sereening
animal serss They detected pomona infection using homologous
antigon. Sturdza gk ale (1960), Robertson and Boulanger
(10683), Nicolescu and Lelutiu (1967) reported unsatisfactory
results by using single antigen for detecting heterologous
infections Hobortson and Boulanger (lage &ifie)s flcoleson
(10687) suggoeated that mixed or pooled antigen prepared from
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several serolypes prevalent in the given ares can be used
to detect lafectlons caused by heterologous serotypes.

Chang and MeComb (1964), MoCombd gt ale (1067) oheerved
broad gerological reactivity with sensitised erythyocyte
agglutination (A and 0BA) tests Cox (1085) observed game
results with sensitlsed erythroeyte lysls (HL & S8L) test.

Torten gb ale (1066) using a group specifiec patoe
antigen which wvas treated with suspected human serum samples
in dilutions ranging from 1:00 %o 11480 and theon stained
with 21100 dilution of rabbit antibuman finorescein conjugated
sorumy observed nearly 100 per cent correlation between
indirect fluorescent satibody (IFA) test and the microscopie
agglutination test. Hirschberg gt ale (1068) also reported
ainilar results with the [FA technique uslog antigen of
individual serotypes of leptospiras Burger and Fuchs (1068)
stated that I[FA techalqne was wore seasitive than sgglutinas
tion technique on the basls of examlnation of 568 bovine
serun samples of which 3P contaluned agglutinins of one or

more leptospliral serotypess

Comblescu gt ale (1068, 1060), addamiano and Babudieri
(1968) and Corres g ale (1970) correlated positive agglutinae
tlion reactions between pateoc and the antigens belonglog to
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other leptospiral serogroups. Addamiano and Babudieri
(1oge ghiie) observed that high percentage of serum samples
from animals (eattley, horse, pigy sheep and dog) which were
positive for agglutinilna to pathogenle leptospires gave
negative results with patoc and sao paulo antigens.

.8

Broow and Melntyre (1948)3 Babudleri and Gaspardis
(1969, 1066); Turnoer (1068) regarded the lov antibody titres
observed frequently in the animal sera represent residual
titres conseguent to the previous ilafections

Bohl and Ferguson (1088), Dorg-Petersen and
Fonnestad (1962), wolff gt ale (1988), Turner (1088),
Lopherd (1069), Shotts and Hayes (1070) and others accepted
agglutinin titres of 1:100 and higher observed with living
antigens as slgnificant of present and past Lafections
Johnson (1930), Field and Sellers (1980), Michas (1969)
eoansidered agglutinin titres of 1:10 to 1:30 with 100 per cent
agglutination lysis as significants Turner (1068) considered
1:10 titre aignificant with 76 to 100 per cent agglutination
with formallsed antigea while others considered 11800 (Keast
gt ales 1964) or 11400 or higher titres (Alexander and Evans,
1968) as relisble ovidence of infections Puhner (1951)
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reported oross reactions with other serotypes in the
gserogroup and multiple heterologous reactions with sero~
types belonglng to other gerogroups. Broom (1083) conflrmed
these findingse according to Alexander gt als (1083) multiple
heterologous resctions may be due to successive lnfections
with different serotypess Topolu gk ale (1067) belleved

that polyvalent reactions represent orose reactlons resulting
from a single lnfection,

‘The first report of leptospirosis in cattls was
publighed in UsSeSsRe by Michin and Azinov (1088) who
lsolated L« grippotyvphiosn from calves with soute infeetiocus
haomoglobinurias Semskow (1941) observed the digease in
Svampy areas of southern imssla especlally during the months
of May and augusts Within next fow years the dlsesse was
reported in many other ccuntries such as Australla (Johnson,
1948}, Argenting (Savine and jennellay 1044), Unived 2tates
of America (Jungherre 10d4)s HNikolajev (1048) also fdentie -
fied the disease in Mussiae« Boulanger and Smith (1087)
recorded sorological studlies with cattle sers in Canadas

Bernkopf (19046) and Sernkopf gt ale (1048) Lsolated
& hovig from cattle during an outbreak in Lersel and later
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detected a high percentage of sigaificant reaction in bovine
sorum gamples from several other middle Hastera countrios.
Sutherland gt ale (1049) elucidated the aetlology of red
vater digense of calves ln smstrallas and isolated L« Domanae
Bovise leptospirosls due to j« Jomans infection has been
recorded from Italy by Babudleri (1949b)e Fleld and Jeliers
(1960) reported leptesplrosis n Hngland. To Punga and
Blshop (1983) iu NewZealand; loeden (1988a) in Israel;
Borge-Petoersen nnd Fenneated (1066b) in Denmark recorded
leptospirosis, Horse and Mottt (1986) recorded experimental
leptospirosis with L. Romgoa in preguant heiferse Turner
&L ade (1068) isolated aerotypes canicola from urine of a
sick twoeday old calf vhose dam had homologous antibodiess
Larasch (1964) lsolated the serotypes canicola, Letero
haemorrhagiae and grippotyphosa from slaughtered cows.

801 Catitle

The first isolation of L« landla from cattle was made
by Both and Galton (1960) in loulslana, followed by Raobertson
4t ale (2964) in Canadas Sulllven and Staliman (1060) and
Suliivan and Callan (1979 veported Lsolation of L+ hardiile
from cattle in iawatraliae

Sujuwagiov (1063) in Bulgaria reported leptospirosis
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in bulfaloess Hyu (1969) recorded positive findioga to

10 leptoapliral serotyped in gsera of buffalovs of Talwan,
Halaysla end Thalland, Michoa and Campbell (1960) fsolated
Jantoapiza delres from the kidneya of aborting cattle.

2.048 3heep

wirth (1987) was the flrat to report serological
evidence of leptospiral infeotlon in sheep. Hefed'ev (1049)
reported grippotyphosa ilnfection ila various parts of Russias
Sehlossberger (1061) found siguificant titres of ictaero-
haomorrhagiae antibodles in 16 aheep in veat Germany.
Hartley (1088) reported two outbreaks of leptospirosis with
pomona in shoep and laubde He could find out leptospires
on histopathological oxanination of liver and kidnoy tissues,
Seddon (1663) reported leptospirosis in sheep ian Australlas
Beawor 4t ale (19063) reported ovine leptospirosis with the
higstory of abortions Owvine leptospirosis wvas aleo reported
by Mochmann (1966, 1967) in Bast Geormany; Karakagevie (1987)
in Macedonis; MHakloglu (18968) in Turkeys fafyl and Maghami
(1989) in Irany Cacohlone gt ale (1061) in Argentinas

8.9.3 Sonta

Virth (1087) reported caprine leptospirosis caused
by loterchasmorrhaglac. Somskow (1941) reported outbreaks
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of grippotyphosa infection simultancously in bovines and
gouts in UsBeAe foedean (10830) reported outbreaks of
leptosplirosis in goats caused by grippotyphosa in laraels
Funbert (1986) recorded caprine leptospirosis associated
vith L« Romana infection in UsSe.As MHartley and Hakloglu
(1970) deserived an outbreak of Leterohaemoglobinuria in
goats which was attributed to grippotyphosa with possible
agsoclation with plant polsoning.

2:944 Plza

Alexander gt ale (1964) showed that swine were one
of the most important anlmal specles assoclated with endemile
and epldenie occurrence of leptespirosis in domestie animals
and manes Lorey (1038) putforth serological evidence of
4 loterohasmorchegian infection in pigss Klarenbeek and
winsser (1937) isolated serotype leterohaemorrhagise from a
jasundlced piglets Johnaon (1889) reported lsolation of
pomona from pigs in Australiss FPomona infection in swine
wvas recognised by Mochtar (1040) ia Indonesia, Gsell and
RMmpan (1084b) in Switgeriandy Savine and Renella (1944) in
Argentinae

Another serotype, canlcola which ls freguentiy
assoclated with svine leptospirosis was Lirst isolated in
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pigs by williams gt ale (1963) in UsSede Seller gi als
(1066) recorded high rate of canicola inflection ia pigs by
gerologieal inveatigations. loeden (1966) reported seweral
outbrenks of swine leptospirosis caused by csnlcolas

Lemmonas &f ale (1068) roported canleola lafection as a
cause of abortion and reproductive faliures la piges
Helirlean (1964) and Michoa (1968) ahowed that Le gandcola
caused swine abortions Manirigue and Roberts (1068) isolated
a straln of canleola from aborted foetuses of swine.

Colller (1048) in Indonesla, reported serologileal
evidence of leptospiral lofection in plge with serotypes
autumnalils end pyrogenss. PFennestad (1988) documented
gserological evidence with grippotyphosa, bataviae, sejroe
and pol in Denmarke Kmoty Q% ale (1966) reported ballum
lnfection in Cgechoslovakiae Licbermann and Muller (1061)
demonstrated aatibody titres for batavise, grippotyphosa and
icterchaomorrhagiaee in sows with abortion history. Hanson
at als (1071) Ltsolated grippotyphosa from & S0We

2040 Horan

Kathe (1943) reported the presence of grippotyphoge
sgglutining in apparently healthy horses in Germany.
Lyubashenke and NHovikova (1947b) reported cliniecsl casoes of
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equine leptospirosls in Sussilse. ARimpau (1047) polated out
the relationship between the recurreant 1ridocyelitis

(poriodlec ophthalmia) and leptospiral infeetlon in eguines

on the basis of the presence of leptosplzal antibodles in

the serum of affected anlmalss Yager gf als (1960), Bohl

and Perguson (1988) in Uelede, Gsell (1058) in Cpechoslovakla,
fosal and Kolochlae=irber (1064) in France, Kemmenss gt ale
(1960) in Hungary agreed with itlmpau's findings by thelr
observations.

2946 Dogs

Canine leptosplrosis, whieh is usually ;uoohﬁd
vith lLetero~haemorrhaglae and canloola infections, is world
wvide in dlstribution and reported to occur in at loast 68
countries (Animal Health Yearbook, 1068). (kell gt ale (1985),
Rlarenbeek (1088}, Mills (1948) recorded leptospirosis in
doge caused by Loterohasmorrhaglae infection (Yellow's)
charaeterized by acute course and accompanied by Jjeundlce.
Bloom (1063) noted higher incldence in the males than in
femaless Alston and Broom (1068) showed that the Lneidence
of canine leptospirosis was quite high in moat of the Buropean
countries by examiniag serum semples for leptespiral antie
bodies. Uoeden (1988) showed the serological evidence of
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canine leptospirosis caused by several other seretypes which
included grippotyphosa, pomona, bataviae, autumaalls, austra=
iis and a nunder of serotypes of lebdomadls serogroups
Alexander 2L ale (1087) showed that doga in UsSeAs harboured
at least 10 leptospiral serotypes. Topoiu gk als (107))
isolated sarotype bataviae from a dog in Norgh Vietname
Carlos gt ale (1071a) Laolated serotypes autumnalis, Lotero=
haomorrhagine, pycogenes and grippotyphoss in Phllippines.

297 lodenta

Aderaon and wWagles (1081} recovered leptospiral
atralas from ratas Oalton gf ale (1968) congldored awall
rodenta especially rata as the primary carriers of lepto=
spireg.

2610

Chowdry (1903) was the first worker to record the
peourrense of leptospirosis in Indls in Andamen islands in
buman casess This was later recognised as VWoll's disease.
Later on Wooley (1911, 1018) and de Castro (1988) alse
iovestigated jaundice ocnses in Andamans. Dut Barker (1986)
had the credit of presenting asicroscopic evidence of the
presence of leptospizes in the norbld materials of affected
ensess Taylor and Goyle (1091) lsolated a number of atraing

of Andasans aud grippotyphosda serotypes in Andamange
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Dastupta (1089, 1040) also reported Lsolates of grippotyphoss
and andamana strainge Tripathy (1077) recorded serological
prevalence of leptosplrosis in cattley sheep and goats.

2101 Satila

Minarayan gt ale (1960) reported the osccurrence of
leptospirosis anong cattle population of a farm in Uttar
Pradesh, Venkataraman and Jagamathan (1961) reported an
outbreak of leptospiral Lufection in bovine in Madras Stato.
Pandey and JSekariab (1961) teated sera samples of 1600 healthy
cattle and buffaloes slaughtered in Bombay, Caleutta and
Hadras. They reported that 4.4 per cent of these animals
wore poalitive for L. pouona ond Le griopotivohosse later
several Gtates have aince then documented serological screons
ings The status of the dlsease ln the Indisn sub-continent
has been reviewed by Bhatnagar gt ales (1967); a0 and Surendran
(1070)3 Pelit and Sharma (1971a) eod Hajesekhar and Nanjiah
(1970).

Khera (1972) in stwdying epedimiologlesal aspeet of
the disessey recorded serological ovidence of leptoapirosis
in buffaloes of various States of Indias James end Adinarayan
(1978) reported the isolation of leptospires from Liver of a
foetus whose dam had antibody titre against L. MQILLL serotype.
Murthy and Khera (1073, 107) lovestigated prevaleaco of



leptospirosis ln I[ndia by sereaning 1908 sera sanples aund
roported positive findingas Siogh and Uppal (107) projected
the prevalence and distribution of leptoapirosis in relation
to livestock health and productivity in India.

2:10.,8 SJhaeap

In India gerological evideaece of Leptospiral Lafeetions
in sheep have beon recorded by nmany workerss BSall and Shelk
(1968) exanined raendom serum samples ln Bombay region and
found siganificant agglutinin titres of various leptospiral
serogroupse Mukherjeo gt ale (1968) found high titres of
leptoapiral antlibodies ia the serum gsamples of the sheep
from a flock ia UePe where several abortiocns had occurred in
the flocke Sawhoey and Saxena (1067) recorded agglutinin
titres of leptospiral antibodlies with sheep serums Khera
(19078) has establlohed serologlcal evidence of leptospiral
disease La sheep in various parts of the countrys [e further

ovidenced the predominant prevalence of L« habdomadisa infeetion

in sheep.

201063 Goata

In Indiay Ball and Shelk (1088) attempted a serologiesl
survey of the capridae and encountered a mumber of reactors.
Pande and Sekariah (1960) claimed 0 have recovered cultures

\
‘




of L Rovana and L« goliros (lebdonadis group) from goatss
ikherjee gk ale (1988), Pargaonker and Aamakrishne (1963),
Pargaonker (1084) resorted to serologlcal sereening teo
elucldate the lneidences Iyer and Handa (1068) recognized
the wiilte spot lealons in the kidney of goats and suspected
it to be due to leptospirosis. Sawhney and Saxona (1967),
Bhatnagar et ale (1007) and Sawhney (1988) recorded serologie
cal lnoidence of leptospirosise Kharolo and Rao (1068)
demonstrated leptospira in sectlons of 11 kidnoys and living
erganiams la two fresh specimens under dark fleld microscopys
Ehanna and Lyer (1971) have reviewed and discussed tho pathoe
logy of white spot lesiongse Serologlcal results to substane
tiate the incidence of caprine leptospirosls were recorded

by Pallit and Sharma (197la); lajosekhar and Nanjioh (1971).
Khera (1978) recorded evidenve for the predominance of

Je Domons serotypes in goatas Nigam gt als (1074) reported
sorological evidence of L« Ryxrogensd iafection in 2 bucks and
one aborted goat out of 88 animals screened.

2:104 M

In India Bhagwat (1064) ecstablished the Lucldence of
leptospiroals among pigse Sawhney and Saxena (1907) detected
agglutining agalnst Le pompaa in a fatal case of a pregnant
gows Balaprakesam and Seshadiri (1968) recorded an interesting



case of peripheral leptospiraemia in pigleta. liowever,

tissue sectlions did not reveal the organisms Bhatnagar 8f als
(1067), Rajosekhar snd Nanjiah (1071) recomded serological
evidenoce of leptosplrosls in pigs.

8e1068 [orae

In Indla, excopting the serclogical findings reported
by Ball and Shelk (1088), Sawhney and Saxena (1067),
Rajosekhar and Nanjiah (1971) and Rajesekhar gt ale (1977),
very little information is avallable on eliniecal and other
aspacts of equine leptospirosis,

801040 Daga

Ayyar (1932) was first to report the cecurronce of
leptospiral diseanse i canines, and serologleally confirmed
the disease due to L igterchasmoerrchaginge Dastupta and Sen
(1948) Lsolated the culture of L« ganicola from a dog and
Joseph and Kalra (1066) recovered a strain of Le lokarvohasuorp~
haglag from a cese of jaundice in doge Bhatoagar g ale (1067),
Ball and Shelk (1968) and Rajesekhar and Nanjlah (1071) report=
od significant titres of agglutining of various leptospiral
serotypes in dog serum samples,
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DasUupta (1940) from Caleutta and Lahiri (1041) from
Boabay lsolated unidentified serotypes of the lot-rohalnovr-
hnslao group from murine speclea.

Qedl LUMG LUl LOUSSRVATION

Klrehner and Graham (1980) advocated the wae of solid
media for preserving leptospires for longer periods. They
stabbed the sultures into solld media in tubess HResselor
and van Lell (1066) reported that leptospires can be preserved
successfully by the use of liguid altrogen. Alexander gt als
(1072) reported successful preservation of leptosplral cultures
under iliquid aitrogens Otsuka and Manaka (1061) reported
excoptional and promising results of preserving leptospiral
stralns by freege drying. Anncar (1966) reported succeseful
drying of concentrated leptuspiral cultures on plugs of
atarch peptone and subseguent recovery of leptespiral growth
in liquid mediae



3¢ MATERLALS AND METHODS

Jed

Tissue samplesy urice and blood were collected with
atriet aseptic precautions for lsolation of leptospira.
Uterine dlscharges from aborted animals, pleces of kidneys,
liver and lungs from aborted foetuses wvere also colleated
for the above purposes Urine samples were procured from
animals with the history of sbortlion and reprodustive
disorderas &ldney pleces from slaughtered animals, wild
rats and laboratory mice were examined.

buring the lovestigation three hundred and twenty four
tlssue specimens, 43 uriney two blood and eight surface water
Sanples were used for laolation worke Table 1 shows detuils
of materiels collected {rom different speales of animals fov
lovestigations &ight surface water samples were also ineluded
in the work.

S8 CULTUGAL PHOCERUIRS
Jeled Suituge Medin

During the course of study following culture media
vore used for the maintenance of various leptospire stralns
and for bacteriologleal oxaminetion of specimens.
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(1) Zorthof's ledium (Alston and Broom, 1968)
Peptone snn U8 g
Sodium ehloride (laCl) see Led g
Jodium bicarbonate (HaliCig)? s Q08B g
Potasalum chloride (KCl) ses O,04 g
Caleium chloride (CacCl) ses U304 g
Potaselun dih
phosphate %‘a;ga:,nn ens 004 g
Disodiun en phoaphate
(MM.&:@W % vas 088 g
Distilled water ane 1 litre

The above mediun was steamed at 200°C for £0 minutes
and filtered through dcuble thlokness Whatmann Nos 1 paper,

bottled in 100 mi amounts and autoclaved at 118%C for 18
minutess Heat lnactivated Selts filtered, pooled rabbit

sorum was added to the base with aseptic precsutions to
give a final concentration of 8 to 10 per cente

(14) Stuart's Medium (Galton gb alsy 1662)

 Leasparagine see
Ammonium chloride (NgClL) T
Magnesium chloride (MgClg«® HgO) .
Jodium chloride (NaCl) ees

Disod h, hate
Cﬂ.ﬂﬂ“ ' *Pavﬂ’g;'gg.n il s0e

D188 g
0:,868 g
VedO8 g

1808 g

0,060 ¢
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phosphave (RHGPGLY s 05087 g
Fhenol red sse  Ue0) g
Distillied water san 996 ml
Glycerine see & nl

The above roagents wore mixed thoroughly snd
sterilized by autoclaving at 18 1lba for 16 minutese It
was cooled to less than 50% and 8+10 per cent lnactivated
rabblt serum waa added.

(1i1) Fletcher'a Medium (Galton gk ale, 1068)
faptone ese Vel g
Beef extract eee U2 g
Sodius chloride (NaCl) eee O g
Agar s Lo g
Water buffered to pil 7.4 sse DEO ml

The above base was sterilized by autoelaving at
16 ibs for 16 minutess when the mixture vas cooled to
so°c. 8 to 10 per cent lasctivated rabblt sorum was added.

(iv) Gox Irvptoss Agar (Cox and Larson, 19867)

Bacteo tryptose sae 20 g
Bacto dextrose ™ g ¢
Sodium ebloride (HaCl) PN 5 g



Disodium hrdn,u phoaphate

(JagilPUge2 ligDd con
Agay ane
Ddstilled water e

BeB g

10 g

1000 ml,

Inactivated rabbit serum was added upto 10 per cent

concontrations

(1) Phosphate buffer (x 86 concentrated) @

Digsodium hydrogen phosphate

(NagiirOg ) ene
Pokasai ai
Dhﬂ.ﬁgﬁgz ‘lg:%a:f.n ane
Distilled water T

() Salt concentrated x 80
Sodium chloride (HaCl) pee
Asmonium chloride (ﬂﬂ‘al) oo

Hagnesium chloride (MgCL .6 Hgo) .

Distilled water PP

(3) Cupper sulphate aoe
(Cu 30g06 Hgo)

16,6 g

8178 g
1000 ml

D81 g
1000 ml

diseiriea

200 ml
vator



4) zine te &2 or 800 ml
(za smm i 1% (L
(6) Lron te « BOO r 800 ml
fma‘.#' Hgo) "¢ Qiseilied water
e (o) Cones 10
(6) Vitamia Byg ees tal -G08 :i“ump;:“:ge
pt - e X R
ra
ml distilled water
(7) Thianine rochloride 800 er 100 ml
e ™ - dutnlgd vater
8) Twean 60 Dissol 10 ml of
( en T & :n £ R Tween
vater at %’c by adding
it drop by drop

To 700 ml digstilied water, added 40 ml buffer
(x 86 conce stocik)y 50 ml salts (x 80 conce stock)y 140 ml
of cupper sulphate solution, 10 ml of glne golution and
&0 nl of iron aslutions A% this point haze developeds The
mixture was shaken for 6 minutes. 800 g L. guating wes added
and shaken for J minutess The mixture was filtered through
double thickness Vhatmana Noe )L papers 20 ml of vitamin D3
working solution and O.l ml thismine stock solution was added
to the filtrate. 120 ml Tween 80 (1F) solution was added
and the total volume was brought to 1000 mle Freshly prepared
8 por cont bovine albumin solution (6 g bovine aldumin fraction
V in 100 ml single strength phosphate buffer leo. 40 nl x 28
cones stock golution in 080 ml DewWe) whose pi was adjusted
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to 7«4 by adding Od § Naoll was added to the basal mixture
and sterilized by Selts filters

G=fluorouracil was incorporated in the aforesald
culture media, in a final concentration of 200 micrograns
per ml (according to Johneon and Hogers, 1964) and was used
for purification of contaminated culture and for attempting
cultures from various specimens. '

2.8 Rlagua duecinena

Asepticaliy collected tilssue ploces were transferred
lnto a sterile petri dish and Korthof's, Fletcher's, Stuart's
or bovine albusin medium approzimately egual to four tines
the volume of welght of tissue pleces was addeds The tissue
pleces were ninced thoroughly with a palr of sterile solssors
and the susponsion was allowed to stand for 8 to 10 minutes,
Then a loopful of supernstant was taken on a slide, a cover
sllp was applled to cover it and examined for the presence
of leptospires by dark fleld microscopy (with pateh stop) at

X 100 magnification.

At least 4 bottles each contelning 0«10 ml of medium
wore inoculated with tissue suspensions Two media bottles
vere lnoemiated with a small piece of tissue approximately
ogual to the aize of millet seed and two or three drops of
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supernatant of the suspenslion 30 as o make approxisately
10 fold dilution of inoculum. Further tea fold sgerial
dilutions were uade upto 10"‘ and in some cases upto :m"‘
in bottles contalnlng medium. Inooculated medium bottles
were incubated at £0-80°C for 10 days and examined daily,

The tisoue suaspensiony which on mieroscople exanmination
showed lepteospiral like organisms, were inoculated 1ato
laboratory animalse. Young guines pigs wolghlag 186-160 gm
were injected iatraperitoneally with 1 ml of supernatant £from
each tissue suapension. Dally temperature was recorded twice =
norning and eveninge The animals were kept under observation
for 1O-81 days. If the enimals dled during observation period
post~mortem was conducted and cultures attempted from thelr
kidneyss GSoerum samples were ocollected from such of those

animals which survived upto the end of chservation period
for detecting leptospliral antibodiea.

3:2:3 lipine danmples

Urine collected from known aborted cases was centri-
fuged at 1600 pepeme for 16 mimutes and the suwpernatant was
inooulated lato Korthof's and bovine slbum.n media with or
vithout § fluorouracil in serisl dilutions upte 10> and

soumet lwes wpto 10".



3.8+4 Alood jamplog

Two to three bottles containing 9«10 ml of meodiwm
ware Llnoculated each with 1«2 drops of vemis blood from dogs
suffering fron high fever and jaundiocwes

3.846 Kldneys of Free Living feta and Swiss llce

Kidneys from trapped rats and Swiss mice were colleeted
for cultural workke uhole kidneys were used for this purpose.
Laboratory dwiss mice were seloctod at random from mice colony
of the Biologieal Products Divisions EKorthof's and bovine
albwmin fraction V media were wsed for making kidney suspens
slons and for making dilutions. Millipore filters of 4A8m
dianotor wore used to filter kidnoy suspensions ia order teo
ninimige contaminants.

8206 Jurface later Sauplos

Water sauples wore collevoted from stagnant water
pools and pords in a sterile 80 ce MeCartney bhottlos. Before
collecting vater sanples from stagnant pools, the ground
gurface below the water level was disturded with a stiek in
order %o disperse the particulate matter Late the upper
layer of watere After the heavier particles settled down
in about 10«18 minutes, the cap of the bottle was removed
and with coe haod tha bottle plunged fnto the water in inverted
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position (bottom above) and fliled in graduallys The oap

was placed imnediately after coliections The technique of
Cox (1606) was followed for Llsolation of leptospiress After
the sanples were kept at room teaperature for 8 days then the
samples were flltered through miliipore filters of average
pore size 0486 microns. The flltrates were kept at romm
temperature in a cupboard for three weeks and at the end of
3 veoks period a loopful of samples were placed in the centre
of two plates of synthetic medium tryptose phosphate serum
agars Two bottles of each bovine albumin and Korthof's medium
wore inoculated with a sauples with some samples ten fold

dllutions upto 20™% vere mede and inoculated two bottles of
each of bovine aliumin and Korthof's medium with all dilutions

startlng from higher dAilution and coming down to lower Ailutions
The plates wore sealed with adhesive tape to prevent evapora=
tlon and incubated at 20-30°C for 10 days and examined dally
after 4th day for leptospiral colonles. Fluld medium bottles
were incubated at 28+80°C for 10 days and them kept at room
temporatures The bottles were examined dally for leptespiral
organisms and were put into observation upto 4 months, examining
sauples at weekly latervals.

Be3 QAU SAMPLLS

Serum samplea from bovine, ovine caprine and poroine
wore colleete! by personal wvisit to Andhra Pradesh Government
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livestock farme Warangal, Kakinada and Chintapalli. Serum
wad also collected from Gannavaram plggery and froa places
like Vijayawada and Hyderabad. OJowmo samples that were
recelved from fleld on personanl reguest were also inecluded
in the tests Hoat of the sauples were from animals with

kuown abortion hiatory or other reproductive disorders. 3Jome
sanples were also {rom unspecified illness and unknown elinical
history and some wore collected at random from slaughter house.

In all 283 gera sanples from different specles of
anlmals wore tested as discerned ia Table B

Lable 8
Total number of sera tested from Aifferent species
of aniocals '
ﬁé' dpecies of animals fioes of sera teated
"
ls Cattlie 133
s Sheep o0
3« Goats e
4 Pige 18
O+ Dogs 8
6. lHorses &
7 Rats %)
8¢« OSwiss mice 10
@« Gulnea pigs 3
loé wt“ -J--
Total P
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Gopnerally the samples wore examined within a few
days of thelr collectlion on receipt in the laboratory.

Serum colleocted from laboratory animals used in the
test and from rats and Swiss mice used for lsolatlon work
wvas also subjeeted for microscopic agglutination test.

34341 leptoanirad. Autlsen

Fourteen antligens belonging to 1l serogroups wore
employed in the serological tests for detecting leptospiral
antibodiese All the fourteen antigens of leptosplira were
supplied by the Leptospirosis ilaboratoryes Table 3 shows
the detalils of various serotypes representing serogroups
used in this studys The antigen strains wore maintailned in
boviace albumin mediuwm prepared according to Bllinghausen and
MeCullough (1966b) by sub-culturiag at one week to one month
Latervale

A good growth of 4 to 1B day old cultures of leptospires
containing a unifors suspension of 180 to 200 million celis

per milillitre wvas used as antigenss

9:3.2 liigroscapic Asgiutination Tast

The serum sanples were centrifuged at 3000 repems and
the supernatant was subjested to serologlicsl testss ALl the



Jahle 3
Leptospiral antigens used in the lanvestigatlon
m

Ble OSerotype (strailnm) G Jerogroup

Hoe Hoe
R IR ==
le AGA (Straln) 1+ Ioterchaemorrhaglee
s canleola 2¢ Canlcola

8. pyrogenss 3+ Pyvogenes

4+ butumbo 4. wﬂ

B¢ autumnalis Se¢ Autunnalis

G, pomona 6. Pomona

7+ borinecans _

8 wolfei i 7¢ Hobdomadis

P« batavise .

) & Bataviae

104 Van tienen (strain) )

1l. tarassovi 9 Tarassovi

ot 10+ Semarangs

13, sa0 paulo )

14, andamana 1le Andamans

gerun samples yere eoxan ned singly by miercscopic agglutination
test with a battery of living suspension of leptospiral antie
gonse

- _L__'_ldh-l_ IH:E
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Sorum samples were exanined by preliminary soreening
by using dilutions of 21130, 1:100 and 1:800 and those found
positive for agglutining of one or more antigens vere further
exanined in 4 fold dilutions of 131100, 11400 and 113600 and
116400, Gince the two fold dilution steps were too close
and 4 fold dllutlon steps too wide, somo sanples were examined
by Duteh dilution or inter-locking two fold diluticn scheme
(dchuffoer and Bohlander, 1039; Wolff, 102886, 1064) (Fig. 1),

The test was carried out in a perfectly washed clean
perspex haemaggiutination trays each having 80 oups of
approximately 1 ml capaclity (Pige 2)« OSterilised pastenr
pipotte vallbrated to deliver 80 drope per ml of normal
saline solution was used ia the tests Seorum dilutions of
1:18y 1:60 and 1:1680 were made in test tubes and three drops
of 11189, 1:80 and 1:18 of each serun dilutions were delivered
in rowa 3y 4 and 8 respectively from 1 %0 14 cupse PFlrst two
rowd wore used for 50 and 100 per cent antigen controls.
Sinilarly the dilutions of other serunm samples were delivered
in cups in the next set of three rows using separate sterile
pipettes The antigens 1 to 14 were then added columnwise,
equal drops of antigen was added to gserum dilutions thus
ralsing the Lfinal comcentration to 1:300, 1:100 gnd 1:90,

The mixture of serun dilutions and antigens were mited by
gentle agitation of trays Lo horigontal plane and incubated



3WBHIS NOLLNTI( CT04-N3) SNBIOOTRELN| 50 NOILNTIG HOLNG ~| 9l

Q000%I
00Q00CK! : 0000l 000 000K 0OS] OOKT OS] OFF™ ™" ™ ™ " NOLLONG WN¥3S T¥NH 2
i :
@ TYE 3 @@ {5408 ) NOISN3dSNS N3NV 9
EANEAS /) \& _ 7 7 S90ua ) NOILNTIG WNA3S'S
0000S1000SKI000ST 00SH) 00§ OSI1 081 SRl St 77 77 77T T T NOILATIQ WAE3S b

(SSULMITHA) INITVS TVINNON TTM3IS'E
ST NOLLTIG WONIS/ WOXES

@l @ @

{ S34LITITNN) |
\&OQ/ 7T aNTVS TYWHON TIRiEIST




(153] TV JSNIoLNY
u>ﬁ HLIM 153] NOILYNILNT99Y. JId0ISOBMY AQ 38NC300¥J ONINIIYOS ™ 01

0O00000] [00000000] ’
000000 IOO0000O0| oozt £ wiwas
QOO00OO0Q] IOO0O0OQ0| ot :1 B
|
!

OQO0QO0O00] ICOO0OOOO0] oor:

OCOO0OOO00 [ OO0O0OOOO)| oos:

QOO000O0] [OO0OOOO0|0s:1
OQOOCOQO| IOOOO0OOOO| 0011 § 1+ whuss |
QOO0000 IOOOOOOOO)| g §.
OO00QO0I [ OOOQOOOO O] 0uiNg | s1081N0 _
_OOO_OO_O. OOOOOOQO 104IN0D [ NIDILNY A

% 0§

2 Wne3s w

—tre—

Pl € 2l i O 6 s Smset ¢ 244




at 30% for 8 hourss In antigen control row (1) three drops
of normal sallne solution and three drops of each antigen
wore addeds In next antigen control row (8) aix drops of
each antigen was addeds AL the end of the incubation period
the trays were removed from the iLmenbator and the antigen
serum dilutions were mized by geatle plpettings The teat
was read by examining a drop from each diiution by dark ground
aleroscopy (with pateh atop) at x 100 magnification for agglu=
tination and the proportion of Lfree leptospires. The test
results were recorded as follows @

Golp uznl.nnum or oal mo or

ﬂth fbmtio;n o: oﬁ::]. Gllll‘l%m TTHEE

ouutu 76 per vent mtmem
with about per ceunt tw APLOAPLres oees 3¢

Abaut 00 r ecant leptosplres clumped

and about 60 per ecent
.PWIPK:. ses 2+

proximately &5 per ceat leptospires
AE andlyahmm 76 per cent free _
lcpls@aplru TTH 5.

No appreeliadble reduction in concentrated

leptospires and absence of leptospiral

clumps see lHegative
The higheat serum dilution which gave 8¢ (60 pafr cont

agglutination) or higher reaction was scored as positives



L DOmQOS serotype was roceiwed from leptospirosis
Laboratory and cultivated in bovine albumin fraction V
mediume Eight day old culture was used for preservation
in liquid aldtrogon. It is non-pathogeniec strains The
microgscopic count was carvied out over a period of eight
monthse

Glycerol wvas added to the eulture as a protective
edditive to give a flnal concentration of 10 per cent WYV
and were slowly talten to the Liguid phase («106°C) of the

Liguid nitrogen.

Prior to freezing, the microscople count of the
culture vas deteormined by Petroff-illauser counting chamber,
Mierogcopie count was made on froseon samples taken out by
day after freezing and at veekly and monthly intervals.
Imsediately after taking out samples from liquid nitrogen
the culture sanples were rapldly thawed by lmmersion 4n a
37°c water bathes The culture in vials wore pooled and
motlility was tested and count of leptospires was deterained
by microscoplie count by using Petroff-Hauser counting chambers
The oulture was diluted serlally at ten=fold increments upto
10™ and sub=culturing vas done from each ailution in three
to five bovine albumin medium with 0.6 ml of diluted culture
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slaughtered asheep (88), goats (8) and pigs (8) were the
source material for isolations The results of these attonpts
are presented la the above table. In gpite of the best
of forta It was not posslbile to isolate them in cultures

A porugal of the results in the same table would
however show that leptospires like organisms could be seen
under the miecroscope in the kidney suspensions of two out
of forty Swiss nlecey received from dMice colony of the
Rivigion of Blologlcal Produscta. lot a single kidney of
mouge rocelved from other sources could reveal leptospires
like organisms mierosooplicalliy, La spite of testing as many
as 100 uice.

deled Jater Sagnlag

vater samples were lacluded in the study since 1t 1o
well established faet that this source forms an ilmportant
vehicle for trassmission of communicable disease Lneludlng
leptospirosiss As many as eight samples represeatiog a
cross sestion of posalble sources of apread were selecteds
The technigue of sampling has been meationed in the previous
gections The ssmples from these sources were megative to
microscople exanloation either initially or after incubation

of cultureds.



Serology was lncluded as a part of the study with
a view to elleit information about the status of the discase
in a populations Two hundred and elghty three sera sanples
(fable 8) (cattle 183; sheep £0; goats 84; pigs 18) dogs 53
horses & and laboratory animals 19) were ascreened for the
presence of Leptospiral antibodies. The sera sanples were
titratod sgainet a dattery of leptospiral antigens of 14 in
oumber representlag eleovean serogroupss The results of cattle
gera tested were shown lu Table 8.

Lt was obgerved that out of 183 sera sazples from
cattle GO were positive for one or the other aatigens and
some to wore than one antigen. The study was coafined to
sndhra Pradesh Liveatoek farms and hospital samples which
also Lncluded nearby key village ceantres, and crossbreeding
units. dut of a totai of V) gera samples from clinical
cases of abortion from the Veterinary hospitals 38 were
positives The predominant serogroups were Hebdomadis (18)
followed by Pyrogenes (7) and Pomona (6), Tarassovi (8) and

other antlgens.

On the other hand out of 98 gera collected from farm
animals, 33 vere positive for one or more of the antigens.
Sera positive to more than one or two serogroups were also
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encountered. liobdouadls ap. eared $o be the predominent
serogroup followed by pomonas Out of 68 positive cattle

seray forty four sera had agglutining to one or other aingle
serogroup with a sigalfioant ¢itre of 11100 (Table 6).

Twelve sera samples showed agglutindns to two serogroups

with high titre (1:300) ¢o one serogroup as compared to

those of other oross reacting serogroup (1:100) (Table 7).

dine gera samples had agglutiniag to three serogroups

showlag high titre (1:300) to one serogroup as compared to
thode of other two cross reacting serogroups (1:100) (Table &).

A8 has been meationed above that 6§ gsera samples
were positive out of 183 from cattle of hospital and farm
animals« The Lntensity of the iafection that was messured
through microsoopic agglutination test hes beea presented
in Tables 6y 7 and 8¢ The results of the 44 saupies of
sera positive to single serogroup were givea in Table 6.

The twoelve samples that were positive to leptospiral
serogroups have been shown in Table 7« Bight samples were
poaitive to pomona and hebdomadis, £ were positive o
autusnalis and bhobdomadis, one was pogitive to pomonag and
tarassovi and the remalning one to hebdomadis and tarassovie

A perusal of the results in Table 8 pertaining to
alae positive ssnples of sora from farm animals showe that
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four were positive for Autumnallis-Pomona and Hebdonedils
aggintining, while three sasples were positive for Pomonaw
Hebdomadis and Tarassovie One Sanple wvas poaitive to
Autunnalis~liebdomadis and Tarassovi and the remalning sample
Was positive to autumnallis-Pomons and Tarassovis

fhe resulta of other domeatic and laboratory anlmal
dora testod are furalshed La Table 9. Out of 29 aheop sers
Sauples caly five were positive to leptospival antibodies at
18200 titre and the caly serogroup encountered wes Le HOGQOas
ALl these were sheep from Hydersbads

Four out of &4 goat sera from the sane place wore
also positive for pomona with sigaifiesnt titre of 1:100,

Le pomona antibodies of 10100 titre were alse deteeted
la three sera samples out of 18 from Gannavarem plggerys

The nim samples from dogs and horses as woll as
from laboratory anluals did ot reveal antibodies teo any of
the serobypes.

ded

bLigquid altrogen was found to be a very good method
for preserving fragile leptospiress The results of limited
study have been presented in Table 10, It would be seen
that the initial count which was 8848 x 20% orgasisms had
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Lahle 20
wu of pﬂ::gngim of leptospira under
e ——————————————————
Tine of ' Hotility Nicrogeople eouat
- pregerva=
tion :
4 hours + ot done
gg » * 38,6 x 109
7 days * 4.2 x 10‘
16 ® + 84.8 x 10°
1 month + 380 x :.0'
£ months * 23.8 x 20°
8 » * 343 x 10°
4 + 30.8 % 10‘
g = +* 39.4 x 10°
¢ * 88,8 x 10%
g » + Jl«8 = 10.
g = ¥ 3le7 x 10‘

come down to 81.7 x 10% after 8 months of storeges The

same table would aleso show that the sudden drop after its
exposure to liquid aitrogen appesra to be malntained during
the obaervation periods. Addition of glycorise to the culture
appeared to be favourables



It 13 wolli known that comsunicable diseases affeoting
man and animal are of considerable lmportance for sy effective
health control programmes Without an effective method for
thelir control, it would be dAifficult to imagloe man and animal
in healthy conditionss Man's dependence on foods of animal
origin has also led to the desirabliity of controlling animal
diseases. In this coatext; leptospirosis assumes a vary
lwportant poaltion when considered in terms of pubiie health
polut of viewe It 13 a szoonotic disease naturally transmitted
between vertebrate animals and man.

Leptoapirosis causes abortion, flaceld mastitis,
haemoglobinuria and ineapaclates the animals, The frultful
results achileved by vigorous efforts made during the last
two decades to control animsl brucellosis by measns of vacoinaw
tion, testing and segregation etee brought the importance of
ieptospirosis into light as a widely prevalent diseases

In India leptospivosis among animals was reported 45
yoears ago by Ayyar (1088) in Andeman islands Sinee then
geveral Jtates have documented the serological evidence of
loptospirosis (Adinarayana Q& ales 1960; Pande and Sakariah,
1961; Sawhney and Saxena, 1007; lLajasokhar and Nanjiah, 1971
Khoray 1078 Hajasekhar gk aley 1977 and by many other workera).



A strong serologioal reaction is an evidense of presence of
loptoapiral iLafections Mut isolation of etlologloal agent
fron a seropositive case 1s a concrete proof of infaetion.
The urine of seropositive animals and the blood from acute
Cades are the materials of cholce for the Llgsolation of
leptoapires.

Serologlcal surveys of animals help to deternine the
prineiple reservoisrs of oalntaining hosts of leptospires.
The detection of urinary exeretions 1s of fundemental importance
in this respect. dJorological surveys should alvays be supple~
wented by the eulture of kidney cortex materlal and urine or
by the ingeulation of such materials into suseeptible laboratory
animals or by both methods gnd then the demonstratica of
leptosplirods

As Tar as lsolation of leptosplires ls concerned there
13 a common belief that parasitie leptospires are diffienls
to laolate which is not wholly true. With the avallability
of sultable nmedla and laboratory aanimals the infecting atrain
can often be lsolated from sultable materlials.

Turnor (1068) states that followlng factors are
regponsible for ilsclation fallures
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le Contamination with other organisns.

Ee Pallure to lnoculate source material when it contalns
leptospirea Lo less nunbars

3s Death of a few organloms which may result from the
presence of antibodies or lmhibitory substances assoclated
with the Lipid fraction of emulsified kidney tissue or
residual Sraces of detergent in imperfectly cleaned glass=
wares

4+ Use of medla whieh do wot promote the growth of leptospiress
This may be due to the presence of inhibitory factors or
the abaence of necesaary growth factors.

8 Lnadequate ineubation of culturess These should be
obgerved upto three monthg.

6+ Fallure to use suitable laboratory animals.

Isolation of leptosplires has successfully been done
in foreign countriess Turmer gt ale (1988) isolated serotype
canicola from urine of a sick two day 0ld culf wvhose dam had
homologous aatibodies. dAoth and Gaiton (1060) isolated
L« hardig from ecattles Karash (1004) Lsolated the serotypes
canicolay icterochaemorrhaglae and grippotyphosa from
@ Llaughtered coOwe

In India there are very few reports about the isolation
of leptospires from clinical cmsese. Taylor and Goyle (19381)



and Daslupta (1909, 1940) reported isolation of grippotyphosa
and andasan straing In Andaman islands. DasGupta and Sen
(1948) isolated L« ganicols from a doge Pande and Sekarlah
(1960) clalmed to have recovered cultures of J» Romons end
Sojroe from goatas Joseph and Kalra (1966) recovered a
strain of je Jlotarchasnorrhaging from a dog suffering fron
Janndice,

Only linited numboer of morbld materials were avallable
for attempting lsolation of leptosplres at the time of under=
taking present luvestigations There were several difficulties
in colliecting suitabie material for isolatlion work under the
existing fleld conditionss In additiony the broad speectrum
antiblotics therapy compileoated the probiems. ITreatnent with
penicllilin, tetracycliines, erythroaycin or atreptomyein
kills the Leptospires and tend to reduce the chances of
successful lsolatlion of infecting straine (Turner, 1066).

The leptospirosias Ls more prevalent la southern itates
than the northern States of the country. The seieatifie
roports of Li«VellaLs for the years 19734 1074 and 1978 revepl
the sames Adinarayan (1972} clained to have isolated leptoe
gpires in Keralas Murthy and EKhera (1973, 1907%) reported
gerologleal evidence of iufection in the liveatock farme
Kakinada, Banavasl, Vishakapatuam and Warangal of Andhra

Pradeshe
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The results in Table 4 would indicate the primary
lsolation of organisms resembling leptoapires from two cascs
of abortion in cattlie from Andhra Pradesh. Dut on further
pasdage, the primary isolate eould not be passed on the
nodiun ad well as in experisentsl animale The poas m..
rensons for this have been elucldated aboves

n view of the above findings it ean be sald that
isolation of thls organisms may be easler to attempt in
endenmie areas of Andhra Pradesh and Keralas

Two more isolations Lo mice tissues received from
the Division of Biological Products of ILeVeRels were also
recordeds The behaviour of this culture was similar to those
isolated from cattles Loptospiral isolatlon from rodents
wore recorded by' eariler workers (Anderson and wWagle, 1031;
dalton gt ales 1968),

Surface water contamination with infected urine of
domestlic animals and wild iife was congidered to be most
important factor ia the epidenmiology of leptosplirosis
(Gilllesple and Ryno, 19633 Desch and MeCullock, 106G).
aaphrophytie leptospires also ocour in surface vater,
Hennebery and Cox (1968) and Cinco and Petelin (1070) studied
water leptospires and dlstinguished them into numerous



serogroupsy each containing many serotypese. Carroll and
Loclalr (1989) isolated atralans of serotype patoc from
animals suffering frem febrile Lliness,jaundice and haemoe
globlmiria suggesting the possibility of this group being
assoclated with diseased conditions in domestiec animslsas
The serotype patoe belongs to serogroup Semaranga of water
leptospires.

It was not posalble to confirm or negate the findings
of these authors due to negative results obtained from water
sampless As such tils source namely water from ponds and
other sources could not be ineriminated in the eoverall
epediniology.

ROEVALSNCE OF LEPTOSPIA0ZLL

Ever sinee Ball and Shoilkh (1068) presented serologieal
evidence of leptospiral infection among sheep, horse and dogs
in Maharashtra 3tate, mumerous reporta about the oceurrence
of leptosplirosls among the domestie livestoeck had come to
lighte Adlnsrayan gt ale (1960) reported ccourrence of leptoe
spirosis among cattle population of a fare in Uttar Pradesh,
Thelr serologlcal atudles indicated the possible invelveuent
of one or more of the serotypes of lebdomadis groups Venkataraman
and Jagamathaa (1981) reported an outbreak of leptospiral

infection in bovine in Madras States They preseated histologi-
cal and gerologloal ovideunce of the dlsease along with cllaieal
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obgervationss iao and Surendran (1970) observed antibodies
in aborted cattle agalnst six serotypes namely L. RONQDAY

e austpalias Le autuonalis, Le hebdomadiay Le medapengia end
Jeo doxkoebing, the last three belonging to lHebdomadis group.
Khera (1972) Llnvestigated iucidence of leptospirosis on the
countrywide bagsis and reported its prevalence Ln many States
of India and recorded woast common infeetion with serogroups
Hebdonmadis and Pomona among animals of Andhra Pradeshs MNurthy
and Khera (1873, 1974) exeamined sera samples from Andhra
Pradesh and reported prevalence of leptospirosis due to

B MQLECLy Lo Rusogeneds e Dallum and Le Laragdovde
SIGHIFICANT TITRES

In the present ilavestlgation microgsecoplie agglutination
teat was the procedure employed for dlagnosis of lLeptoapirosis.
Though agglutination of leptosplres hy the apecific serum
ocours in the presence of present or past infeection (Broom and
Helntyre, 1048; Babudi;rl and Gaspardis, 1966), there is lack
of uniformity on the interpretation of serological results.
Some workera have considered 1:10 %o 1:30 with 100 per ecent
agglutination lysis as specific (Johnson, 1939; Pield and
Sollers, 1080) or 1:10 titre with 76 to 100 per cent agglutina-
tion with formalised antigen (Turner, 1668)e. Pallt and Sharma
(1971a) regarded titre of L:800 and above as poaitive.
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But most workers accept titres of 1:100 or higher as
ladicative of leptospiral infection (Wolff gt ale, 1068
Turnery, 1968 and Khera, 1972)s

_ In the present investigatlion 1:100 and higher titres
were regarded as slgnificant beosuse (L) the serum samples
wore collected from waknown olinical historys The time of
collection varied from fow weeks to several months after
thelr recovery from disease, (14) the serun samples during
transit period were exposed to temperatures sultable for
bacterial contamlnation. 3o the observed titres were expected
to be lower than otherwise titres.

Bven though the nmumber of gerum samples examined wore
quite loss (Table 6), sera that were positive showed sigaificant
titres (Tables 6, 7 & 8)s The present Lovestigation has revealed
leptospiral infectlion among animals in Andhra Pradeshs The
Sanples coliected woere from widely separated lLivestook farms
and hospltals of the States

The serological results in Table 8 indleated that
infecting serotypes beloaged to seven gerogroups and among
these llebdonadis group Lnfection was prodominant and followed
by Pomona and other serogroupss These findinge are in agreement
with those of Khera (1972) and Murthy and Khera (1074). Singh
and Uppal (1967) examined 208 sera samplea from Andhra Pradesh
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and recorded antibodies agalnst four serogroups namely
Hebdomadisy Semaranga, Autumnalis and Dataviae, whergas the
flndings in the presest laweatigation differ by encountering
agglutinins for serogroups Leterohaemorrhaglae, Pyrogenes,
Cyoopterly Autumaalis, Pomona, Hebdomadls and Tarassovie

In the preseat study out of 283 sera tested, 86 showed
ageglutining to antigens of oue or the other single scrogroup
(Tables 6 & 9) and twenty one sera exhibited varying titres
with different comblaatlon of antigens with more Ghan one
sorogronp (Tables 6 & 7)s The sora which had agglutining of
- & to 3 serogroups reacted more strongly with antigens of one
serogronp and less strongly with antigens of one or more other
serogroupss The combination of multiple reactions 414 not
have any defialte patterns However, Lu few Lustances multiple
aggiutining were encountered in serum samples of a given farm
to antigens of ouly those sorogroups which appeared to be
prevalent theres The cecourrence of wvarious combinations of
multiple agglutining was reported by many workers in animal
sera (Chung, 1968; Carlos gt ales 1970a and Kheray, 1072)s The
present finding also reflects similar views.

Toplicu gt als (1067) elucidated that multiple agglutinins
in a serun was the result of single Lafectlion but was not due
to successive infeotions with different serotypess Dut antibody



absorption studies of Flke gt als (1061) and Turner (1968)
digsclosed that no single antigen agglutinated all the antie-
bodies of the serum reacting against many serotypes,

Sanples colleeted from dovermment Livestock Fairmg
Warangal showed the presence of agglutinins of L« melffi
(Hobdomadis grouply L. autumaaidas Le larassovl and L. pomona
whereas the samples Crom Chintalpaill farm showed agglutining
to e RURGENOSSy Lo NQALLL (Hebdomadls grouply le RONODSs
e autusoalls end Le Larssaovl (Tables 5 & 6)s Those findings
were similar to the reports of Murthy and Khera (1073, 1974).

The sauples from Kektinada farm showed agglutinins agalnet
Pomona and lHebdomadls serogroup.

In the present lavestigation 46 sera sauples from
Veterdnary Hospitals, lyderabad were tested. leptospiral
agglutining against seven serogroups, namely I[eterohasmorrha=
glae (1), Pyrogencs (4}, Cynopteri (1), Autumnalis (1),

Pomona (3), Hebdomadis (4) and Tarassovi (1), were encountered.
Porgaonitar and Ramakrishna (1063) and Pargacnkar (1964) reported
aorologieal evidense of leptosplral infoection with Pomona
serogroup in sheeop and goats of Hyderabad. whoreas 45 sera
samples tested Lrom Veterinary lloapitals, Vijayawada revealed
prosence of aggiutinins agalnst six serogroups oulys The
serogroups recorded were Pyrogenss (B), Cynopterl (1),
satumnalis (1), Pomona (2), Hebdomadis (8) and Tarassovi (2),



The prevalence of serogroups recorded ia Andhra Pradesh
in the present investigation are depicted in Fige 84

Llaptospiral antibodles have been reported in the aborted
a3 well as in the healthy goats and sheep by meny workers
Ramely Pargoanzar and Ramakrishna (1963); Pargoankar (1064):
Hukhorjee g% ale (1068); lajasekhar end Nanjiah (19713 Khera
(L972) and Uigam gt ale (10M).

Pargoankar and Ramakrishne (1963) exenined 106 samplos
of sera (102 from sheep and B4 from goata) obtalned from a
slaughter house la Hyderabad (AePs) and reported 128.1 per cent
senples showing leptospiral antibodles against Le posonae In
the present Auvestigation only L. poneas antibodies were
detected in the sera of goats and sheeps These findings are
in agreement with thoge of Pargoankar and Asmakrishng (1963)
and Kheps (1072).

In India Bhagwat (1004) eatablished the ineldence of
leptoapirosis among plges Sawhney and Saxena (1067) detected
agglutining sgainst L pononas in & fatal cese of a pregnant
sowes Dalaprakasan and Seshadri (1068) recorded an interesting
case of peripheral leptospliraemia in pigletss Bhatnagar &% ale
(1967) and Rajaseikhar and Nenjlah (1971) recorded serologlical
evidense of leptosplrosis Lo pigs. In the present ilavestigation
only L+ homaua antibodies were recorded in the sera of pilgs.

No leptogpiral antibodiea sould be demonstrated with

dogay horse and ladoratory animal gseras
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Leptoapires are malatained lu laboratory by regular transfer
in sultable medine In receat years the need teo develop a satisfaee
tory means for long term presorvation has inoreased bacauge (1)
malatenance of large number of eultures are lnereased due to contie
mous diselogure of new types, (ii) requiresent for a large battery
of stralas for wse as antlgens in gerologleal tests,

in the present study an attempt was made to preserve aviru-
lent laboratory stralo le pOmons, cultivated in bovine albumin
medivmy in the ilquid phase t-m"c) of ligquid aitrogen refrigera«
tlone Pregerved culture was tested upto 8 months of storege which
yielded good growth and mieroscople count of 3147 x 10' and vad
used as s source of antigesz Ln the serologlcal tests. Alexanier
at ale (1072) reported successful preservation of viruleant strain
of Japtospira lotarogand serotype canleola in Stuart's mediume
They used glycerine as a eryoprotestive and presented quallitative
and quantitative observations over a period of 6 yoars. In the
present study the straln used being non-pathogenie its teating in
laboratory animals for infectivity wae not carried oute The period
of obgervation of the preserved culture was limiteds No definite
inferense eould be drawn due to lLimited atudlies although Liguld
nitrogen was definitely a good preservatives Further study of
longer duration of preservation Ls required to come to a conclusion
aboust the routine uge of liguid nitrogen as a presorvative.



6 SUMMARY

Bighty nine suspected materisls from aborted animals,
aborted fostuses, blood froa fever and loteruas cases and
urine from animals with history of gbortion were solleated
from Governwent Livestock famrms and other places of Andhra
Pradesh for lsolation of leptospiras These tilseues wore
exanined baoteriologlcally asd isolation was tried directly
by inoculating the wmaterial Lute sultable mediums

in view of the leportance of leptospiral infection
resultiag by comlng la contact with surface water contaminated
with infected urine of domestlic animals and carriers of free
Living suwall rodenta, a nwnber of kidneys of Swiss miee (140),
rats (A0) caught by trapping and water samples (8) were also
ineluded in the study and were processed for leptospiral
Laolations

One hundred and eighty three healthy tissues (kidney
suspensions of slanghtered sheep (86), goats (5) and pigs
(8) ) were also the souree material for lsolations

In all a total of €72 samples of suspected and healthy
tissues were Used for Lsolation worie

derum samples were ecollected for testing from animals
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with the history of abortion, other reproductive disorders,
cases of leterus and slanghtered aulmalse The sorum samples
were examined by nieroscople agglutination test in order to
evaluate the prevaience of serogroups among the livestock of
Andhra Pradeshe A battery of iive antigens representing 11
serqogroupdy namolyy Ieterohaemorrhagiae, Canicola, Pyrogenes,

- Cynopteri, sutumnalis, Ponona, Hebdomadis, Bataviae, Tarassovi,
Jemaranga and Andamanay were used in tho microscople agglutina=
tion teste

Two hundred and eighty three samples were collected
from cattley sheep, gonts, pilgs, dogs, horses and laboratory
animpla of suspected as well as non-clinical cases of leptoapie
rosle and were acreensd for the presence of leptospiral agglu=
tinina.

Gut of the above wentioned sera samples, one hundred
and eighty three were collected from cattle belonglng %o
Govermment Dalry farms (Kakinada, Chintapalli and Warangal)
and from Veterinary hospitals, key village and crosshreeding
units of Vijayavada and Hyderabads 7The remalaniong sera samples
were collected from other domestic and Laboratory animalae

Sixty five out of 183 sera sanples exanined from cattle
wore found positive for leptospiral aggiutining with a signifi«
sant titre of 1:100 and abovo.
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Out of sixty five positive sera, 44 sera had agglutining
o one or other gingle serogroup with a aignificant titre of
16100, whereas twenty sera samples had agglutinins to more
than one serogroups showing high titre to cne serogroup (1:300)
a8 compared to thoge of other eross=reacting serogroups (1:100),
infeotlon with hebdomadis serogroup appeared to be more preva=
lont followed by Ponona and other serogroups. Oanly L. Romona
agglutining vere detected in the sera of sheep, goats and plgs.

Out of £0 sera sauples of sheep examined five had
agglutining to Pomona serogroups

Four out of 24 goat sera were positive for Pomonse
e Romona antibodies were also detected in three sera
samples out of 18 plg serae

Sera samplea from dogs and horses as well a8 laboratory
animals did not reveal agglutining for leptospiral antigens,

Atteupts were made to preserve avirulent laboratory
stralns of [« ROmOuas grown Lo bovine albunin fraction V
medium in ilquid nitzogen (at =196°C)s The preserved cultuves
vore tested upto 8 months which ylelded good growth and miero=
geople count of .7 = 10‘ and was used a9 a source of antigen
in the mieroseoplie agglutination teat,
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