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INTRODUCTION



INTRODUCTION

Leptospirosis is a disease primarily of animals and
secondarily of man caused by a group of spirochaetal orga-
nisms of the genus Leptospira. It was first recognised
as a human disease, and since then been found to oceur, in
dogs, cattle, sheep, swine and many species of wild Iihfe.
The occurrence of this disease in cattle was first reco-
gnised in Russia in 1935, (Michin and Azinow 1935).. The
economic losses incurred to livestock industry due to :this
disease are from abortion, decreased milk production and
death of calves and rarely adultse :

Because of the lack of specific signs for the disease,
one method of diagnosing leptospirosis s by detection of
antibodies in the serum of infected or convalescent animals.
A number of procedures are emptoyed for the detection of
leptospiral antibodies in the serums The usual serolo‘gical
tests are Microscopic agglutination, plate and capillary
agglutination,complement fixatfion, florescent antibody
technique and passive haemagglutinations }

The Microscopic agglutination test has been widely
preferred and used for serodignosis of leptospirosis in
most of the laboratoriess Although this test is specf’ﬂc
to the serotype used, the procedure of the test involves

maintenance of large number of live leptospiral serotypes
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which is time consuming and offers risk of infection to
operators. The plate and capillary tests described by}

Stoenner (1954) are comparatively easier to perform than
the Microscopic agglutination test sfnce formalinised }\

pooled leptospiral antigens are used for the tests am‘i
continuous mafntenance of live cultures is not requirecvi.
However the stability and sensitivity of these antigen[s
|
Sandhu and White 1972). The complement fixation test :

have been questioned by several workers (Singh 19703

involves more complex procedures thus confining its appli-
cation only in specialised laboratories. Fluorescent |
antibody staining technique can also be employed for dia~
gnosis of leptospirosise But it has been restricted t<“>
the generic level because the preparation of serotype \

[
conjugates is not perfected sufficiently for definitiv{e

diagnostic use. (White and Ristic 1959). |

The passive haemagglutination test described by ‘Chang
and Mc comb (1954) has been reported to be sensitive apd
specific to determine the antibody level in the hyperitllrnune
sera prepared in rabbits (Palit and sharma 1971). Howeyer
very few reports are available on the comparative evaluatior
of passive haemagglutination and the standard microscopic
agglutination test. A detailed correlatfve study in tjhis

field has not been carried out so far. Therefore the |

|
|
|
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the following work was undertaken to compare the sensi-
tivity stabflity and potency of passive haemagglutination
test to the established microscopic agglutination t:est(
utilising rabbit hyperfimmune sera as the source of antibody
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REVIEW OF LITERATURE
Incidence

Weil (1886) was the first to recognise leptospi-
ral jaundice on the basis of clinical findings. The
term "Weilts disease” was first used by Glodschmidt
(1887) to designate the form of infectious jaundice
described by Weil. Since then Weil's disease was re~
ported from many parts of the world (Jaeger 1892:
Chowdry 19031: Cockayne 1932: and Boggs 1915)e

Leptospirosis as a disease of cattle was first
recognised in Russia by Michin and Azinow (1935). Jun-
gherr (194k) reported the death of three cows due to
leptospirosis and he also expressed that cattle, dogs
and rodents should be included in the concept of con-
tagious cycle of leptospirosis in U.S.A. Stuard (1949)
showed that fourty per cent of the Glasgow house dogs hay
been infected with L.canicola, There are also reports
of leptospirosis among domestic and wild animals from
various parts of the world (Keast et al. 1963: Michna
1967: Watson et al.1976; Salt and Little (1977} Corrigal]
1978 and Davindon; Higgins et al. 1980).

Inada et al. (1916) were the first to demonstrate
these organisms in the liver tissue of a guineapig which
had been infected with blood from a patient suffering

from Weilt's disease.
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Based on serological survey, various workers havé
shown that leptospirosis is prevalent among sheep, goat,
cattle, horses and dogs in different parts of India.
Ayyar (1932) reported an outbreak of leptospiral jaundiLe
among Madras hounds. The animals were suffering from

anorexia, discharge from nostrils, conjunctivitis, paSﬁfng
faeces with blood and sudden death. The ocutbreak was cau-
sed by L.icterohaemorrhagiae and this forms the first
record of leptospirosis in India. During an investigaﬁion
Adinarayanan et.al (1960) found that leptospirosis due to
serotypes L.seiroe, L.medanensis and L.saxkoebing was res-
ponsible for a disease condition among cattle populatién
in Uttar Pradesh. But they could not isolate the orgadisms
as the animals were treated with arsenicals and antibigtics.
However, Das and Ghose (1961) observed an unusual disease
among cattle population in West Bengal, locally known as
yellow diseases The clinical symptoms and other findings
were suggestive of leptospirosise |
Pargaonker (1957) detected leptospiral infection in

10.6% of the rats from the city of Hyderabad. He coulé
demonstrate the organisms in kidney by direct smear exami-
nation stained with Fontana's method or sections stained
with Lavaditi's techniquess L

The presence of leptospiral infection among sheep

and goats in Andhra Pradesh was reported by Pargaonker | {1964



He found that out of fifty serum samples from sheep and
goats with history of abortions examined, seventeen ha&
antibodies to serotypes of L.pomona, L.hyos and _I_._.hebd“:madis
groups with serum titres ranging from 300 to 10,000, !
palit and sharma (1971) collected a total of 283 seru
samples from different spectes of animals from differer,t par
of India and screened for antibodies to L.pomona, L.hebdomad
L.autumnalis, L.icterohaemorrhagiae, L.canicola and L.pois

They could observe a sfgnificantly high titre for L.pomona
with buffaloe sera (131000 to 1:3000) by the microscopic
agglutination test. :

Tripathy (1977) observed the presence of Ieptospd'lral
agglutintns in cattle, sheep and goats. About #4.37%, 17.56
and 50% respectively of 151 cattle, 74 sheep and 138 goat
serum samples showed the presence of leptospira agglutinins
to antigen pool consisting of L.autumnalis, L.pomona anld
Lewolffi. Rapid microscepic slide agglutination test was
used §n this trial. He also found that agglutinins to '
L.autumnalis were more common in all the animals when testec
with fndividual antigen.

Serological evidence for leptospirosis in horses was
made by Rajasekhar et._ale(1977). These workers could ‘obsel

antibodies to L.icterohaemorrhagiae and L.wolffi in hor§e

sera by MA teste
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Adinarayanan and James (1980) reported the isola-

tion of leptospires from farmstock and wildlife in Kerala.
A total of 28 strains were recovered comprising 14 {isolate
from pigs, eight from bandicoots and one each from an,
aborted bovine foetus, a sheep, a goat, a rat and mangoose,
besides the solitary isolate from the sewer effluents in
the isolation ward of the local piggery. Among the strains
that could be typed were the members of the sero groups,
L.autumnalis, L.hebdomadis, L.iavanica and L.tarassovi!

These are the first isolations from the concerned species

[
in the Indian subcontinent. !

Serology

There are varfous procedures employed for the serodia
gnosis of leptospirosise Meyer et al.(1939) demonstrated
agglutination test using porceline plates. He used bot‘h
live and formalin killed antigene. !

Newman (1950) evaluated the laboratory diagnostic pro-
cedures such as complement fixation and agglutination tests
while studying canine leptospirosis in Michigan area. "

vard (195hk) described certain fundamental facts to be
taken into account before the serological diagnosis of lept:
spirosiss He emphasised that the determination of specific

serotype cannot be made, only on the basis of serologye



The application of serology for the diagnosis of
leptospirosis was described by Stoenner (1955). He com-
pared the serological findings in herds of cattle recently
infected with L.pomona with findings in herds with resi‘dual
serological evidence of past infections Howrath (1956)
evaluated the macroscopic tube agglutination test for the
diagnosis of leptospirosis. The evaluation of the test was
made by routine testing of 7313 sera samples during a five
year periode He described this test as highly specific
for the detection of leptospiral infections ‘

A more simplified method employing only a glass plate
and a standard dropper that was supplied with commercial
antigen was described by Freeman (1957), Galton et ﬂ-dl%i
demonstrated a rapid macroscopic slide screening test for
the serodiagnosis of leptospirosis. 4 drop of each of the
pooled antigens were mixed with 0,01 m] of undiluted sernum
and the results were recorded on the basis of macroscopic
clumping of antigens

Boulanger (1958) observed that the results of the :
plate and tube agglutination tests using formalized antigen
were simitar to those of agglutination test, but the clipi-
cal history of each individual animal and of the herd are
necessaty for the evaluation of the results. Muraschi (|195
described a simple macroscopic tube agglutination test, usi



an antigen composed of polystrene latex particles and formol
killed leptospiress Employing a rapid slide agglutination
test Watson gt al.(1976) have shown that 6.8% of the sera
tested from 60 dogs had a significant titre 1:100 or greater,
Microscopic agglutination (MA) test for the serodignosi
of leptospirosis was first developed by Schuffner and Mochtar
(1927)s Stoenner (1955) made a detailed evaluation on the
effects of density of antigen, method of preparation of serum
dilutions, strain of leptospira, incubation period and age of
the culture on the results of agglutination tests He féund
that antigen of low cell content yielded higher titre than
tests with antigen containing a heavy concentration of lepto-
spirese The use of antigen diluted between 1:4 to 138 ﬂes-
uited in end points about five fold greater than titres obtai
with undiluted antigen. The geometric mean titre of sera
examined in ten fold serial dilutions was about four times
greater than that of sera examined in two fold serial dflu-
tione In his study six strains of L.pomona showed uniform
sensitivity but variations were observed among strains qf
Lecanicola and L.icterohaemorrhagiae. The age of the culture
had little effect on the sensitivity of the tests When tests
were read after two hours of incubation at 37°C, end poiats
of only three of the 20 sera were one dilution lower, but
reactions were not as complete as those observed in tests

incubated for four hours at 37°C. Stoenner and Davis (1967)
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modified the leptospiral plate antigen. They found tth
plate tests performed with these antigens were as sensftive
as the MA test. Morse and Allen (1956) observed cross aggl
tination reaction between L.pomona and L.icterohaemorrt‘-»agiac
in naturally infected cattle. Expert group of WHO (1967)
considered MA test as the standard test for the serolobical
diagnosis of leptospirosis in man and animals.

The observations made by Higgins and Cayouette (1978
showed that serological analysis s necessary to differenti.
leptospirosis from similar diseases and the serotype involw
These workers tested serum samples from different species
of animals, using MA test employing six different sero type
namely L.pomona, L.icterohaemorrhagiae, L.hardjo, L.sejroe,
L.grippotyphosa and L.canicola. |

The effects of vaccination with two vaccines of
L.pomona were studied by Ris (1978). He found that the cal.
ves vaccinated twice with one commercial L.pomona vaccine
had serum titres upto 1:300 and 1:20 by MA and CFT respecti:
velye A second commercial vaccine did not elicit any
detectable antibodies, but all the vaccinated as well Ias an
vaccinated calves showed a rapid rise in antibody levels,
detectable with all the three tests, after challenge with a

high dose of L.pomonae
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Turner (1967) reported that the word "lysis¥ }
used in the agglutination test is not applicable because
the organisms do not get lysed in this test, as believed
earliers Hence the test is called as the microscopic !
agglutination with 1ive antigen (MAL) and microscopic !
agglutination test with killed antigen (MAK)e |

Fluorescent antibody technique was used by many
workers for the diagnosis and identification of lepto-
spiral serotypes (Dacres,1961; Coffin and Maestrone,19h61
and Stalheim, 1971).

Although Ezell et al. (1952) have shown the assos
clation of a strain specific soluble antigen for Leptospira
it was Chang and Mccomb (1954) who first isolated an Ery-
throcyte sensitizing substance (ESS) that can be used for
passive haemagglutination (PHA) test for detecting Iep‘to—
spiral antibodiess They successfully isolated the lepto-

|
spiral ESS from five strain of leptospirae (L.ictero-

haemorrhagiae, L.canicola, L.ponona, L.hebdomadis and
L.autumnalis). The principles and techniques of performing
PHA test for the detgction of leptospirosis was also laid
down by them‘. They found that the leptospiral ESS was
genus specific and not serotype specific as against the

observation of Ezell et al. (1952) with the soluble antigen
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Cox (1955) described a haemolytic reaction which
involved sheep red blood cells sensitized with leptospiral
extracts, leptospiral antiserum and complement. Laterjlon
Chang et ale (1957) showed that erythrocyte lysis (HL)
test can be performed with ESS as antigen for sensitiz?tion
of the red cells and was more sensitive than the PHA test.

The use of extracts from non pathogenic L.biflexa
as antigen in the HL test was described by Cox in 1957.‘
He found that 1t could be used for HL test for the diagnosis
of leptospirosise The method of standardization and sta-
bilization of these extracts were also described by hinf.
In 1957 Cox et al. evaluated the use of HL test employing
L.biflexa extract as antigen in the serodiagnosis of human

leptospirosis and suggested that the MA test could be advan-
tagiously replaced with HL procedures
In 1958, Cox et al. studied the antibody response to

different types of antigens of L.biflexa such as whole cell

suspension HL antigen, HL antigen adsorbed on to rabbit RBC
and leptospiral extract prepared with 50% and 70% ethanol
and 50% ether. It was found that the whole cell suspen;im
stimulated both MA and HL antibodies; the HL antigen homolo~
gous antibody and cell extract MA antibodies. They also
found that the HL antibody system is not operative in lepto-

spiral agglutination, precipitation and complement fixation

!
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reactions., Characterization of the HL antigen revealed
that it contains polysaccharide which is probably com-
plexed, in some low molecular weight nitrogenous material,
sharp (1958) observed that an ESS prepared from L.australis
reacted with antibodies to 26 pathogenic serotypes. He
also showed that sera from 104 patients with proven le‘pto—
spiral infection had rising antibody titre to the above
antigens Eighty six of 90 patients considered to be infe-~
cted with leptospirae on the basis of rising agglutination
lysis titres exhibited rising titres for ESS antibody in
the sensitized erythrocyte lysis (SEL) test. No ESS anti-
body was detected by the SEL test in paired sera and 182
of 198 patients with non leptospiral pyrexia. In another
experiment 99 of 104 proven leptospiral infections, ESS
antibody appeared along with or before the HL ant{ibody,
but in 9 of 24 patients the ESS antibody di sappeared
before the HL antfbody. High titres of ESS antibody %re
obtained with SEL tests on sera stored at ~20°C upto five
years. He also showed that the SEL test on paired sera
was useful in the diagnosis of leptospirosis, particularly
when the epidemic necessiates the examination of large
number of patientse |

Palit and Gulasekharam (1973) used a genus specific
substance extracted from a water leptospira for sensitiza~
tion of sheep RBC. They found that such sensitized ﬁells
could be preserved by freeze drying without any effect on
its serological activity., It was also suggested that these
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freeze dried sensitive reagent could be used in the |
screening test for diagnosis of leptospirosise

The use of PHA test for the diagnosis of human
leptospirosis was evaluated by Sulzer et al.(1975). A
soluble alcohol extract of an Andamana strain adsorbed
to human !0’ negative erythrocytes and preserved by
pyruvic aldehyde fixation was used as the antigen. TLey
showed that the over all sensitivity and specificity of
PHA test was 92 and 95 per cent respectively in compari-
son with 69% and 83% with the presumptive slide agglu-
tination test.

Morris et al.(1977) studied the antibodies involved
in PHA test. They found that PHA titres were parallel to
the MA titres during the primary response. In the ana-
mnestic response PHA titres rapidly declined and were not
detectable by the end of the 24th week of study, although
antibodies were detectable by MA test. The PHA titres
were usually lower than MA titres but there was little
correlation between the two testss Disulphide bond redu=-
ction and gel filtration studies in both experimental as
well as field cases indicated that IgM was the major
immunogliobulfn class detected by the PHA test while the
MA test detected both IgM and I4B antibodiese
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A comparative study of common serological tests |
used for the diagnosis of leptospirosis was reported |
by Abdulla (1964). He observed that the plate and capi-
Nary agglutination test using formalized antigen gavej
results closely comparable to the microscopic aggluti=
nation test. The stability, sensitivity and the speci-
ficity of the antigens used for the tests were found 1;.0 be
satisfactorye

In a comparative study of macroscopic slide agglu-
tination test with microscopic agglutination test,
Solorzano (1967) observed considerable differences between
MA test and rapid macroscopic slide agglutination teste
There were higher number of positive reactors to L.w_‘caw
live antigen in the MA test than with L.sejroe formal‘inize.
antigens He also found a lower number of reactors to
L.canicola and L.icterohaemorrhagiae with the MA test than
with the macroscopic agglutination test. These results
were considered to be due to the differences in the sensi-
tivity of formalinized antigens of L.sejroe from that of
Lecanicola and L.icterohaemorrhagiae.

singh (1970) evaluated the agglutination lys'l‘s,
plate agglutination and complement fixation tests for
their efficacy in screening sheep experimently infected
with Le.pomona. He found that agglutination lysis and‘com-

plement fixation tests were superior to plate test and
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among these two tests, the lysis test appeared to be
preferable because of its sensitivity and simplicity.
Negi et al. (1971) studied the antibody response
of cattle to L.pomona. The response was measured by
HA, MA and hamster protection tests. They found that
calves vaccinated with L.pomona bacterin produced both
I4G and IgM classes of antibodies that persisted for one
year. Although the vaccinated calves @id not develop
serum microscopic agglutination titres using a startﬂng
ditution of 13100, they had protective antibodies as
determined by the hamster protection test. However hae-
magglutination test was able to detect L.pomona antibodies
in serum samples that were negative by routine MA test.
Palit and sharma (1971) made a comparative study
of MA, PHA and CF tests using rabbft and buffaloe calf
hyperimmune sera for the detection of leptospiral anti=-
bodies. The antigens used for MA, PHA and CF tests were
1ive leptospires, Chang and Mccombs antigen and washed
merthiolated leptospires respectively. Three different
serotypes of leptospires were employed in this study
(L.icterohaemorrhagiae, L.pomona and L.autumnalis). The
MA test in rabbit and buffaloe calf immune sera showed
high homologous titres and low or negligible heterologous
reaction, The PHA and CF test in rabbit serum showed
high cross reaction, but the same with buffaloe serum

was only negligible.



The use of whey and serum for MA test for the
detection of leptospira antibodies was studied by d
Hussaini (1976)s Whey and serum from 123 animals from
three herds showed that whey agglutination test is a
dependable one, as there was a close relation between’
the whey and serum agglutination test. He also fcund|
that a titre of 1:l+ giving 50% agglutination, using whey
can be considered as diagnostic titre as it compared
well the 13100 titre for serum. ‘

Dawe et al. (1976) evaluated the M3, PHA test and
serum neutralization tests for the detection of lepto~
spiral antibodies. Of the tests done, only the MA ang
neutralization tests could give any difference in the
antibody responses between principal and control groués.
The antibody titres determined by neutralization test
were higher than those determined by the homologous MA.
The results of thelir study suggested that the PHA tesl
using heterologous antigen is not a valid method for |

detecting antileptospiral antibodies in swine.
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MATERIALS AND METHODS

(1) Glassware

Glassware used for preparation of medium were |
chemically cleaned by soaking overnight in sulphuric
dichromate cleanfng mixture, prepared by adding 35 ml
of saturated potassium dichromate to 1000 ml of sul-|
phuric acide The following day glassware were removed
from the above solution and washed well in running tap
water and then rinsing in distilled water. They weré
filled to the neck with 0.1M phosphate buffer (PH 7.5).
autoclaved at 120°C for 20 minutes, cooled, the buffler
solution discarded; again autoclaved at 120°C for 20!

minutes, and then stored at room temperature until used.

!

(2) Rabbit sera for media preparation. ‘
Lally\

fbout 30-40 mls of blood was removed asepti
from healthy rabbits free from leptospiral antibodies,
by cardiac puncture and di spensed in 10 ml quan itie‘s
in one ounce screw capped vials, The clot was allowed
to contract at room temperature. When serum was sepe-
rated, the vials were inverted several times so that{
some of the cells were resuspended. The serum cell
suspension was seperated and haemolysis was theL'l indlt‘xced
by rapid freezing at -20°C and thawing at 37°C.| These
haemolysed serum samples were inactivated at 56°C for

l




30 minutes and were sterilized by filtration. The '
sterility was tested by plating on blood agar and ‘I
incubating at 37°C for 24-48 hours. The above }'
sterile, haemolysed serum was stored at -20°C in ‘
10 ml quantities in screw capped vials for further
uses ‘
2 (b) Bovine sera

Blood collected from five to six months old bu}l
calves free from leptospiral antibodies were process'ed
in the same way as described for rabbit sera.
(3) Medium 4]

Throughout this work, Korthoft's medium was used for

the propagation of the antigens. One litre of the medium

was prepared as followss~ i‘

Reagents

Peptone (Bactoneopeptone) .. 0.8 gram
Nacl .o 1.4 grams r
Naz Co3 .o 0.02 gram
kel .o 0.0k gram
Cacl, o0 0.04 gram
KHg Poy, .o 0.2h gram
Nap HPoy 2H,0 .o 0.88 gram

Double distilled water .o to 1000 ml
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After dissolving all the ingredients, the mediuw
was heated in a waterbath for 20 minutes to precipitate
the Phosphates and then cooleds The precipitate was
removed by filtration through Whatman filter paper No.12.
The resulting medium was bottled in 90 ml quagntities in
screw capped bottless The medium thus dispensed was
autoclaved at 120°C for 15 minutes and stored at room
temperature until used. Before use the medium was
supplemented with haemolysed rabbit serum/haemolysed !
bovine serum at 10% level and distributed in three tJ
five ml quantities in one ounce screw capped vials and
stored at 4°C, f
(4) Antigen

Leptospira serotypes used in these experiments were
obtained from Institute of Tropical Medicine, Amsterdam.
The serotypes used were Leptospira autumnalis and
L.pyrogenes, These two serotypes were maintained in“this

laboratory in Korthof's/Fletchers medium.
[
Propagation of antigen for Microscopic agglutination test

Inoculation of the medium was done with a steriile
Pasteur pipette using an inoculum of about one tentq
volume of the mediums The inoculated tubes were incuba~
ted at 30°C in a BOD incubator to ensure maximum gréwth

of the organisms. These cultures were used as antigen
I

l



for microscopic agglutination te fter 7-10 days
of incubation, when it was found to contain 1.8 x 107
organisms per ml. The purity, motility and growth were
checked periodically under dark field illuminatione.
(5) Hyperimmune sera

The method of Palit and Sharma (1971) was followed
for raising hyperimmune sera in rabbits. Hyperimmune

sera against L.autumnalis and L.pyrogenes were raised

seperately in adult rabbits. Before immunization, rabbits
were screened for the presence of leptospiral antibodies.
Three healthy adult rabbits free from leptospiral anti-
bodies were used for each serotype. The rabbits were
given a total of six intravenous injections at five day
intervals, The initial dose of 1 ml was raised uniformly
at each injection in such a way that the final dose was
6 ml (Table I). At intervals the rabbits were examined
culturally by inoculating two drops of blood in Korthof's
med1iume

At weekly intervals, starting from the date of ino-
culation, blood samples (about 5 ml each) were collected
from the ear vein of each animal till 49th day of inocu-
lation. The sera seperated from these samples were ina-
ctivated at 56°C for 30 minutes and stored at -20°C for
antibody titration after adding merthiolate to a final
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|
|

A week following the last injection about 15 ml |

concentration of 1:10,000.

of blood was collected from each animal by cardiac pun-

cture and altowed to stand overnight at room temperatJre.

The serum seperated was inactivated at 56°C for 30 miAutes

and stored at ~20°C after adding merthiolate to a final

concentration of 1310,000. These serum samples formed

the hyperimmune sera for different tests.

(6) Preparation of Antigen-erythrocyte sensitizing
substance (ESS) for passive haemagglutination tesé.
Leptospira autumnalis and L.pyrogenes were grown in

litre volumes of Korthof's medium supplemented with Ib%

rabbit serum/bovine serum. The inoculated media were
incubated for seven to ten days at 30°C. The growth and
purity were tested before they were removed for concen-
tratione The growth was found satisfactory between the
seventh and tenth day of inoculation. For concentration,

the culture was dispensed in sterile test tubes in 19 ml

quantities and centrifuged at 250g (14000 rpm) for 4?

minutes. Immediately after centrifugation the sediments

of leptospires were removed and pooled. One litre o#

leptospiral culture yielded about 500 mgm of wet cel%

which was resuspended in five ml of phosphate bufferﬁd
saline PH 7.2 (PBS).
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Preparation of Leptospiral ESS

In 5 ml of the leptospiral suspension in PBS, ’
0.25 gm of pure sodium taurocholate was dissolved and
incubated first at 37°C for 2 hours and then at 4°C
for 16=20 hours. Following the incubation, 45 ml abso-
lute alcohol was added and the alcohol bile salt-
leptospira mixture was mixed thoroughly and kept for
flocculation at 4°C for two hours. The precipitate was
collected by centrifugation at 1500 rpm for five minutes
and resuspended in five ml of the PBS, PH 7.2. The res-
ulting faintly turbid solution constituted the leptospiral
ESS.
Sheep red blood cells

Sheep red blood cells were collected in Alsever's
solution (Cruickshank 1968) from healthy adult sheep from
the slaughter house Kuriachira, Trichure The RBC were
then washed thrice in PBS and preserved at 4°C until used.
(7) Titration of ESS

The optimum dilution of antigen required for maximum

sensitization of the red cells for the PHA test was deter
mined by the conventional checker board titration descri-
bed by Palit and Gulasekharam (1973). A serial two fold
dilutions of the ESS preparation were made in PBS, star-
ting with an initial dilution of 1:2. To one ml of the
diluted ESS, 0s1 m! of the 10% sheep RBC was added. The
ESS erythrocytes mixture was kept at 37°C in water bath
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for one hour. The erythrocytes were kept dispersed
in the diluted ESS by gently shaking the mixture in
every 15 minutes. The sensitized erythrocytes thus
prepared were washed twice in PBS by centrifugation
at 1500 rpm for five minutes, resuspended in one ml
of the same diluent. Positive and negative sera
were diluted serially in a perspex haemagglutination
plate using PBS and to each dilution sensitized erym=
throcytes were added at the rate of 0.1 ml to O.4 m!
of the serum dilutionse Then the plate was kept at
30°C for 16-20 hours. Agglutination was indicated
by clearly visible aggregates or agglutinates

(Table II)

The optimum dilution of the antigen required
for sensitization was the highest dilution of the
antigen which when coated on to the cells showed hae-
magglutination with the highest dilution of the homo-
logous antiserums 1In the final test the sheep RBC was
sensitjzed with the predetermined optimum dilution of
the antigen and then reacted with the test serum samples
for determination of antibody titres. The highest ﬁilu-
tion of serum showing haemagglutination was considered

as the titre othhe serum.
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(8) Sensitization of sheep red cells for PHA tests l

Ten per cent suspension of RBC in PBS was used %or
sensitization. To one ml of the diluted antigen, Oﬂl ml
of the red cell suspension was added and the mixturg was
allowed to react at 37°C for one hour with intermit%ent
shaking. These cells were washed twice in PBS and ﬁesus-
pended in the same buffer to get a final concentratfon
of one per cent cells., This constituted the sensit#zed

!
sheep RBC for PHA tests. ;

\
Test procedure for microscopic agglutination test. W

Each serum sample was diluted with PBS in two folc
dilutions starting with an initial dilution of lsSO[in
perspex haemagglutination plates., With a pipette fLom
each diluted serum sample, a drop was transferred td ano-
ther perspex plate. To the transferred drop of dil#ted
serum, one drop of antigen was added thus doubling the
dilution of the serum. In all the test procedures,‘post

tive and negative controls were kept. After mixing by

gentle shaking the plates were incubated at 30°C for 3-i
hours and then a loopful of the mixture was examian
under dark field microscope for evidence of agglutinatio
The end point was taken as the highest final dilutijon of
the serum, in which about 50% or more of the leptospires

were agglutinateds




Procedure for passive haemagglutination.

Serial two fold dilutions of the antiserum were
made in PBS, starting with an initial dilution of 1:5
in "Y' bottom perspex plates. To each well contai=
ning four columes diluted serum, one volume of one
per cent sensitized sheep RBC was added. Appropriate
controls were also set. The antigen antibody mixture
was incubated at 37°C for one hour, then a room tem-
perature for overnight before the results were recorded.
The highest dilution of serum showing haemagglutination

was considered as the end titre of the serum.
Stability and potency of antigene

The ESS antigens were stored at =20°C for three
months and again tested against the same serum samples
mentioned above in order to evaluate the stability and

potency of the antigense
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Throughout this work Korthof's medium supplemin-
ted with 10% rabbit serum was used for the propagat“ion
of antigen. After fnoculation, the cultures were incu=
bated at 30°C. Seven to ten days old cultures were|
found to contain 1.8 x 107 organi sms per ml which w|as
' 82).

The organi sms were also grown in Korthofts medium supple

used for microscopic agglutination test. (Figures 1

mented with bovine serum but the growth obtained was not
satisfactory to the required level, so that, medium
enriched with rabbit serum was used for the preparétim

of antigens for different tests.

Leptospiraemia could not be detected in any of the

|
{noculated rabbits, when blood was cultured at varfous

intervals of the experimental perfods The optimum c‘l"u-
tion of the antigen required for maximum sensitizat‘ion
of the red cells for PHA test as determined by checker
board titration was found to be 112 for both the sero-
types employed 1n this study.

I
The results of microscopic agglutination and‘

passive haemagglutination tests conducted on the sera

collected from six rabbits at various intervals arle

summarised in tables 111 and IV. None of the serum
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samples collected before the experiment revealed lgpto-
spiral antibodies against the two serotypes tested'. on
the seventh day of inoculation, the samples colleclted

from all the three animals inoculated with L.a_uggrg_*l_am
had a uniform titre of 13400 whereas animals inocuilated
with L.pyrogenes showed only a low titre of 1:100 by

MA test. However both the groups had the same antibody
titre of 1315 by passive haemagglutination test. B‘y the
fourteenth day there was a marked increase in the anti
body titre both by microscopic and passive haemagglut{-
nation tests. Sera from all the three rabbits inoculat.
with L.autumnalis had a titre of 11800 and 1510 by MA

and PHA tests respectively. On the other hand one| of

\
the three rabbits $mmunized with L.pyrogenes had a|

higher MA titre of 13400 compared to the other tvn:? ani-

mals where the titre obtained was only 1:200. However
all the three animals showed a PHA titre of 1:10. | The
rise of antibody titre 1n the serum samples collected
subsequently were uniform. The maximum titre of t‘mzao'
for L.autumnalis was attained on day 21 and it remained
the same until the 35th day except in one animal w‘here
a decrease in the titre was noticed (136400). 1In “com—
parison, maximum PHA titre (1:160) was reached onlJy on

|

I
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Throughout this work Korthof's medium supplemen=
ted with 10% rabbit serum was used for the propagation
of the antigen. Haemolysed bovine serum was also 1.trled
as an enrichment in the medium which was found to be un-
suitable for obtaining maximum growth in shorter period
when compared to rabbit serum enrichment. The addl‘ed
advantages of rabbit serum to support better growt’h of
teptospira could be due to high content of Vitamin'} B12
and comparatively tow agglutinin content (Turner 1970).
Addition of small amounts of haemoglobin solution to
the medium has been reported to fmprove substantially
the growth of leptospirae. (Wolff 19543 Czekalowsk‘h
1954 and Faine 1959). During the present study aliso
haemol ysed rabbit serum was constantly used to have
better growth in the mediume This was achieved by‘, indu-
ced haemolysis of RBCs by frequent freezing and thawing
of serum containing blood. By about seven days of incu-
bation both the serotypes of leptospirae had prcdqced
good growth, (l.8x107 organisms per ml) which was used

for MA teste !
Leptospira autumnalis and Lepyrogenes were sele-
cted for preparation of antisera during this studye

|
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L.autumpalis has been reported to be an fmportant Isero--
type prevalent in different péirts of India (Tripathy
1977)e He has observed the presence of Ieptospira‘
agglutinins in cattle, sheep and goats. About &44.37%,
17456% and 50% respectively of 151 cattle, 74 shee{:o and
138 goat serum samples showed the presence of leptospira
agglutinins to antigen prepared against L.autumnalis,
Lepomona and L.wolffi. He also observed that agglt&tinins

to L.autumnalis were more common in all the animals, when

tested with individual antigen. Adinarayanan and James
(1980) reported the isolation of the serotypes L.autumna-
lis, L.hebdomadis, L.javanica and L.tarassovi frcm‘farm—
stock and wild life in Kerala. 1In both these reports
Le.autumnalis was found to be the predominant serotype
occurring ia our country. Although reports on the occu-
rrence of Lepyrogenes 1n our country are very few, 1t:his
serotype was also included in this work for a comparative
evaluation of serological reactions.

The optimum dilution of the antigen required for
maximum sensitization of the sheep blood cells forlPHA
test as determined by checker board titration descul'ibed
by Palit and Gulasekharam (1973) was found to be 1:2



for the two serotypes employed in this study.

The microscopic agglutination test has been widely
used for serodiagnosis in most of the laboratories,| though
it is having certain disadvantages like maim:anance‘ of
large number of serotypes and the risk of infection‘ to
the operators while handling cultures particularly of
pathogenic leptospires. The PHA test has been reported
to be sensitive and specific to determine the antibody
level in the sera of infected animals. This test os“/er-
comes the disadvantages of MA test. It is easy to per-
form and in addition ensures the use of nonviable al"utigen'lc
fraction of a cells Moreover once prepared, it can be
stored for longer periods without loosing the antig]enich:y.

For PHA test the antigen was extracted by the
technique described by Chang and Mccomb (1954) and Palit
and Gulasekharam (1973). It has been established that
oral sensitivity and specificity of PHA test was 92/and
95% respectively in comparison with 69 and 83% with, slide
agglutination test (Sulzer et al. 1975). Morris et'al,
(1977) have observed that the PHA test had always a‘\ Tow
titre when compared to MA titres. 1In the present st‘:udy
also PHA titres were far below when compared to MA titres.
A 11400 reaction by MA titre corresponded to 135 of | PHA
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in the case of L.autumnalis although 13100 by MA test
had a corresponding titre of 135 by PHA in the cascTT of
L.pyrogenes. At the same time a gradual rise of ar‘n:i-
body was noticed by PHA test till 35th day by both the
serotypes, the titres being 15160 in the case of _l=.|‘a_|._lgg-
mnalis and 1380 in the case of L.pyrogenes. At the
same time a peak titre was noticed by both the seri’types
on 2ist day by MA test which remained stationary t?ll
35th day and showed a tendency to decline thereaft?r.
The serum collected from two rabbits showed the maximsm
antibody level even on &2nd day by PHA test (1:160)
whereas the MA titres showed a decline from mzao#a to

1:6400 in the case of L.autumnalis. However _l_.,.gxrbgenes

infected animals had a uniform fall in the antibod‘y level
from 35th day, the titres faltling to 111600 by MA :test
and 1340 by PHA test on h2nd day. The results obtained
tend to show that PHA titres after reaching the ma&imum
level remained detectable for longer period when c‘ompa-
red to MA titres. Turner (1968) in his studies on|the
level of antibodies in the leptospira infected anils‘nals
have observed that PHA antibody titres could be detected
much earlier to MA titres. In the present study t{he

\
serum collected from the inoculated animals was emeined
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on 7th day for agglutinins. The PHA titres durin4
this period were found to be 1:5 in both the groug‘of
rabbits. The earlier appearence of agglutinins could
not be ascertained since the first bleeding was cq%du-
cted on 7th day of inoculation. On the whole the results
obtained by the two tests were closely comparable%
similar observations have also been made by Morris gt al.
(1977) in their studies on antibodies involved in |PHA
titres. |

The stabitity and potency of the PHA antig%ns
were found to be unaltered even after keeping at 720°C
for a period of three months. On retesting the séored
antigens gave similar results indicating that theﬁpotency
and stability are retained without any deterioratione
The sera samples which were collected periodically were
also preserved at =20°C for a perfod of three monéhs.
There was no drop in antibody titre even when the| sam~

ples were tested repeatedly at varying periods.

|
Palit and Gulasekharam (1973) have reportedhthe

use of sheep red cells sensitized with extracts fLom
\
Leptospira which was freeze dried and used subsequently

for performing haemagglutination test to detect ﬁ

J
|
|
!
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leptospiral antibodies. The process of freeze drying
has not altered the sensitivity of the reagent. The
result of the present work indicate that the PHA anti-
gens and serum can be conveniently stored at --20“(‘.I
keeping its sensitivity for a period of at least tl‘lree

months.
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SUMMARY |
|

|
A comparative study was carried out on the sensi=-

|

tivity of MA and PHA tests using hyperimmune sera p“repa-
red in rabbits. For MA test antigen was prepared b}y
growing Leptospira serotypes, L.autumnalis and L.gz‘rggengs
in Korthoft's medium enriched with 10% haemolysed raLbit
serum for a period of seven to ten days. Seven to %:w
day old cultures concentrated by centrifugatfon at 14,000
rpm for 45 minutes was used fer antigen extraction “for
PHA tests The ethanol extracted antigen (ESS) coat‘%ad on
to sheep RBC was used for PHA test. ‘;
Hyperimmune sera for the above two tests were{‘, pres

pared by immunizing rabbits by multiple intravenous

injections, Antibody titres were determined in all| serum

samples collected at weekly intervals from seven da‘ys
following the first inoculation upto 49th day. BotL the
tests employed were found to be sensitive to determ‘ine the
antibody level in the hyperimmune sera. Although t%tres
obtained by PHA test were far below the MA test, th‘e res-
ults obtained by both the tests were closely cmparLble.
In general an MA titre of 1:12800 attained by L.autumnalis
on 35th day of inoculation corresponded to 1:160 by‘PHA

test. Similarly a titre of 1:3200 by MA test had a
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corresponding reaction of 1180 by PHA in the case of
Lepyrogenes. It was also observed that the PHA titres
after reaching the maximum level remained detectable
for longer period when compared to MA titrese

The erythrocyte sensitizing substance prepared
from both the serotypes and the sera samples collected
periodically from immunized rabbits were preserved at
«20°C at varying length of time, upto three months.
There was no deterioration in the stability or potency

of ESS or sera on storagees
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TABLES



Table 1

Schedule of §noculation for raising hyperimmune
sera in rabbits

Days Dose Route
1st day 1 ml 1/v
5th day 2 ml "
10th day 3 ml "
15th day & ml "
20th day 5ml "

25th day 6 m) "




Table 11

Determination of optimum dflution of antigen for sensitization
of sheep erythrocytes

Antigen dilutions Antiserum dilution
5 10 20 0 0 160 320 (1) 1280

132 + + + + * - - - P
12k + + + + + - - - -
118 + + + + - - - - [
1316 + - - - - - - - -

1132 - - - - - - - - -




Table 111
MA and PHA titres of serum samples from
against L.autumnalis

rabbits immunised

L.autumnalls

Days after
inoculation Rabbit_I Rabbit_II Rabbit_III
MA_ PHA MA PHA MA PHA
0 day Negative - - - - -
7th day 11400 115 11400 115 11400 135
14th day 11800 1210 11800 1310 1:800 1310
21st day 1112800 1140 1112800 1140 1112800 1140
28th day 1112800 lt‘l»g 1112800 1:40 1:12800 1140
35th day 1112800 11160 1112800 12160 116400 1:160
42nd day 116400 11160 116400 11160 136400 1180
both day 113200 1180 1:3200 1180 113200 1340




Table IV

MA and PHA titres of serum samples from rabbits immunised against

L.pyrogenes
Days after L.pyrogenes
inoculation Rabbit 1 Rabbit Il Rabbit III
MA PHA MA PHA MA PHA
0 day Negative - - - - -
7th day 11100 115 12100 115 11100 115
ikth day 13200 1310 112200 1310 13400 1310
21st day 113200 1:40 113200 1340 183200 1340
28th day 113200 1340 123200 1140 123200 1340
35th day 113200 1180 113200 1180 123200 1380
42nd day 111600 1140 121600 13ho 111600 1340
49th day 111600 1320 111600 1340 11800 1120
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ABSTRACT

Leptospirosis is a widespread disease of man
and animals and is of considerable economic importance
besides being a public health probleme The leptospira
infection in man and animals may be confirmed either
by isolation of the organisms or by detection of specifi
antibedies in the serum and tissues of infected animals.
Isolation of Leptospira is time consuming and beyond the
scope of many diagnostic laboratoriess

in the present study the sensitivity of passive
haemagglutination test was compared with the establishe
microscopic agglutination test utilizing rabbit hyper~
immune serum as the source of antibody.

Leptospira serotypes were grown in Korthof!'s medil
enriched with 10% haemolysed rabbit serum. By 7-10 day
satisfactory concentration of the organisms was obtaine
and was used for MA test. Passive Waemagglutination
test was carried out employing ethanol extracted antige
from concentrated leptospiral cultures. The PHA test
was carried out after determining the optimum dilution
of antigen required to sensitize sheep erythrocytes.

Hyperimmune sera to both serotypes were raised

in rabbits by a series of intravenous inoculations.



Serum samples For antibody titration was collected at
weekly intervals from seven days following the first
injection till the 4Sth day.

Antibody titration by MA and PHA tests have sho
that all the three animals idnoculated with L.autumna
had a uniform titre of 1:400 on the seventh day where
the other three animals inoculated with L.pyrogenes
showed a low titre of 1:100 by MA test. The PHA titr
of both the groups remained the same ie 1:5. The max
mum titre of 13128000 for L.autumnalis was attained on
the 21st day and remained unchanged until 35th day.
maximum PHA titre was attained only on 35th day (1:16
The rabbits inoculated with L.pyrogenes showed a maxi
titre of 1323200 by MA and 1:80 by PHA. The results o
ned tend to show that PHA titres after reaching the
maximum level remained detectable for longer period w
compared to MA titres.

Erythrocyte sensitizing substance from both the
serotypes and the sera samples collected periodically
from immunized rabbits were preserved at -20°C at var
ing length of time upto three months. There was no
deterioration in the stability or potency of ESS or s

on storage.





