


) STUDIES
ON

CONGLUTINATING COMPLEMENT ABSORPTION TEST
FOR THE DIAGNOSIS AND DETECTION OF
IMMUNE STATUS OF CATTLE AGAINST

RINDERPEST

THESIS
SUBMITTED TO THE FACULTY OF VETERINARY SCIENCE
RAJENDRA AGRICULTURAL UNIVERSITY, BIHAR IN
PARTIAL FULFILMENT OF THE REQUIREMENTS

FOR THE DEGREE OF
MASTER OF SCIENCE (VETERINARY)

BY
RAGHUNANDAN PRASAD SINGIi
BIHAR VETERINARY COLLEGE
PAT N A.

1976



QiiQQ*ii*ll*ﬁiﬁli*!*ﬁ**l*illﬂz

£
3
DEDIC ATED g
70 i

MY PARENTS 2
£

4

i

Sfe e 52 e ook s o o s afe ook o e e oot s e afe ool

B5 0030 030 06 38 9098 30 20 35 30 3 0 3 0 90 0 3 00 3 9 00 96 9 9 %



ii**lﬂQlll*lﬁi*li*i*ﬂi*i*iiiﬁt

-
DEDIC ATED g
70 i

MY PARENTS i
-

W

-4

i

o o o ok e s s ook o S ok s sk

3 O 0 0 30 00 3 90 98 30 00 35 30 3 08 38 30 30 00 08 36 90 90 3 0 9 90 B 0



Dr. S.8. Mishra,
PheDs (UsS+SeRe) -
Professor and Chairman,
Post Graduvate Department of Medicine,
Bihar Veterinary College, Patna
ggjmdra Agricul tural University
har.

PATNA,

Dateﬂ. the o?q/%/ 19760

This is %o certify that the work
embodied in this Thesis entitled "STUDIES
ON THE CONGLUTINATING COMPLEMENT ABSORPTION
TEST FOR THE DIAGNOSIS AND DETECTION OF
IMNMUNE STATUS OF CATTLE AGAINST RINDERPEST®
is the bonafide work of Shree Raghunandan
Pragad Singh and was carried out under ny

guidance and supervision.

fa . '
71.»;9 e
’éﬂW i 'WP‘J/W%

T sefr/a( {8454 MISHRA ),



CERTIFICATE

Certified that the research work
encorporated in this Thesis has not
been published in part or im full

in any of the journal.

O~ L
\~*j¢f5yA7

( Reghimendan Prasad Singh).



ACKNOWLEDGEMENTS

The author feels extreme pleasure in expressing
his sincere gratitude to his revered guide, Dr.S.S. Mishra,
PhoDs (U.E.8.Rs), Professor and Chairﬁan, Department of
Medicine (RAU), Bihsr Veterinary College, Patna for his
erudite guidance, valuable suggestions and constant encour=

agements during the present work.

I express my deep sense of gratitude to Dr. T.S.
Sharma, M.8. (W}{0. .), Ph.D, (Mtﬁgsota), Professor, Bacterio-
logy and Pathology, Blhar Veterinary College, Patna for his
valuable,suggestions and help during the period of present
study.

The suthor is indebted to Dr. Yogendra Prasad,
WeBCep MeRsCuoVeS, (London), Director, Animal Husbendry,Bihar,
Patna and to late Dr. R.C.P.Yadava, M.S5., Ph.D.(kich,,U.8.4,),
Ex;nean, Paculty of Veterinary Science (R.A.U:) and Ex-
 Principal, Bihar Veterinary College, Patna for their sympa-
thetic help in pernittinglme to carry out the present siudy

as an inservice candidate.

Heartiest gratefulness is extended to Dr. C.B.
Prasad, Ph.D. (Agra), F.R.V.C.S. (Sweden) for his constant
encouragement, valua'ﬁlo suggestions and untiring efforts to
bring the thesis in thls form.

The author is also grateful to Dr. R.N. Singh,
Principel, Bihar Veterinary College, Patnas and Ir.
A.K.Verma, Ph.D. (London), Director, Institute of Animal




Health and Production, Bihar, Patna for providing facili-
ties needed during the present work.

The author expresses his gratefulness to Dr.
S. Murti, Officer Incharge Biological Products, Dr. R.K.
Chauvdhary, DeTsV M., Research Oificer, Tissue Culture and
Dr. M.N. Sinha, M.Sc. (Vet), Dr. Med. Vet. (Viena), Research
Officer, Bacteriology for thelr valuabie suggestions, inspi-
ration and allowing to wutilise all the facilities of Biolo=-
glcal Products Section without which the work was net possible.
Thamks are also due to Dr. S.N.P, Sinha, M.Se.(Vet), Junior
Assistant Research Officer for his kind cooperation and help
during the work. The author is obliged f£o0 2ll the steff of
Viral Vaccine Laboratory for their helpful cooperation during

the work.

Thanks are also due to the staff of Post Graduate
Department of Medicine, Bihar Veterinary College, Patna for

their kind cooperation and valuable suggestions,

The author expresses his gratefulness to Dr.
B. Prasad, Associate Professor, Surgery, and B.P. Sinha,
Assistant Professor of lledicine, Punjab Agricultural University,
Ludhiana for their good wishes and help in collecting some

refersnces,

Last but not the least, the author expresses his
heartiest thanks to his wife Mrs. SHAILAN DEVI for her long
patience and encouragement during the whole period of the

ﬂtUdy-

( R. P. SINGH ).




Be

9.

10

11

12,

LIST OP TABLES

Particulars

Showing protocol for titration of conglutinin,
Showing protocal for titration of horse complement.

Protocol showing balancing of non-specific

properties of antigen.

Showing chessboard titration of rinderpest
antigen with standard hill bull antiserum.

Showing protocol of CCAT proper.

Titre of NaoH extracted rinderpest antigen
from different sources.

Influence of sieving on the non-specific
activities of antigens.

Effect of different intervals of time on the
non~-specific activities of antigens tested
against normal cattle and bovine serum.

Effect of varying temperature of extraction
on the yield of antigen.

Effect of varying pH of suspension on the
yield of antigen.

Effect of maintaining the antigenic suspension
at varying temperature and times on the yield
of antigen.

Compariscen of conglutinating complement absorbing
antibody titre in buffaloe calves vaccinated with
PDGTV and TCRP vacclnes assayed at varying
intervals,

* %%




CONTENTS

INTRODUCTION., cos

REVIEW OF LITERATURE.
Animal inoculation.
Agar diffusion test.
Neutralization test.
Cytopathology.
Histopathology.
Allergic test.

Haemagglutination test....

Measles haemagglutination inhibition

test. eon .

LA

Fluorescent antibody tecmique. ...

Complement - fixation test.
Conglutinating complement absorption

test. eee

MATERIALS AND METHODS.

RESULTS. ese
DISCUSSION, eoe
SUMMARY . coe
BIBLIOGRAPHY . eee

LA

L

LE N

e

049 % 0%
*ae

LR N

PAGE

W W o @ o W oW

10
12
12

13

18

38

44

53

1-*12.



INTRODUCT ION




INTRODUCT ION

Rinderpest (R.P.), a disease of antiquity was once
the most dreadful disease of all ruminants especially cattle
and wart pigs all over the world. Since the adoption of All
India R.P. Control Programme in 1956, there was miraculous
£211l in the number of outbreaks from 8000 in 1956 to 295 in
1968-69 (Nilakantan, 1970). Though it is a significant achi=
evement, this should not create false sense of security and
slackening of stringent measures being taken against rinderpest.
Edifice of such an apprehension is based on the following

facts and obser&at!ons.

Firstly, rinderpest is still present enzootically
in equitorial and north east Africa and parts of Indian sub-
continent (Scott, 19643 Nilakantan, 1970). Secondly the recent
national efforts to upgrade cattle through the use of exotic
germ plasms have given rise to populations that are truely at
risk, a fact which becomes evident by recent outbreaks of
rinderpest in Bangalore City in corss bred animals. Thirdly,
the susceptibility of small ruminants and pigs and prevalance
of disease among wild ruminants pose great problem for the
eradication of the disease dve to the possibility of such
animals playing role in maintaining the virus and its transe
mission to susceptible cattle population. Fourthly, animals
have been reported to suffer from mild or cutaneous forms of

ReP, in mass vaccinated area. Lastly, the cattle have been



reported to suffer from vague clinical signs simulating to
rinderpest, such as, diarrhoea of short duration, often

associated with mucosal and skin lesions.

Considering the facts that animals suffer from
vague clinical signs simulating to R.P. or from true R.P.
but with aberrant clinical signs or with classical symptonms,
it became imperative to diagnose the cases of R.P. with full
certainty and differentiate it from other allied diseases so
that Re P, eradication and follow uprprosranna could be
implemented effectively.

Although there exists several tests for diagnosis
of R.P.,none is far from certain defects. Animal inoculation
test is simple and reliable but it is time consuming and
costlier since large number of animals are required and the
susceptibility of animals is not guaranteed. In general,
Neutralization test is a reliable indicator of immune status
of the animals but this test also regquires a lot of animals
as well as an equipped laboratory including tissue culture
facilities. The agar gel diffusion test, a simple and relia-
ble tool, unfortunately, suffers from the defects that its
results are meaningful only when the reactions are positive
since negative results do not confound the provisional diag-
nosis. Fluorescent antibody tecunique is sensitive in detec-
ting R.P. virus in the tlssues or blood leucocytes but its
application as disgnosiic tool has been frustrated by the
problem of background fluorescent in the cells (Liess and

Plowright, 1963b; Liess, 1965). Meagles haemagglutination



innibition (MHi) test has increasingly been used in tue
recent years for the diagnosis of rinderpest (Yaterson

£% 8le, 19633 Ramachandran, 1970) but measles antigen is
not available in India and at the same time it is difficult
to get steady supply of monkey erythrocytes for this test.
Complement fixation test has been useful in detecting both
R.P, antigen in the infected tissues and circulating anti-

body in tke serum but it is meaningful only in positive cases.

Mter having foreseen the difficulties of the
common diagnostic tesis, employed against rinderpest,atienpt
has been made to find out the suitability of conglutinating
complement absorption test (CCAT) as a diagnostic tool sgainst
rinderpest. CCAT has been reported to be more sensitive and
delicate than the conventional CFT test but has rerely been
used in practice for the diagnosis of rinderpest. This test
gives consistent results with high titre of antibody, while
complemént fixavion test gives variable resulis and antibodies

to rinderpest are often not detected (Singh, 1970).

Therefore, the present investigation has been under-
taken with a view to study the utility of CCAT for the serolo-
gical diagnosis of rinderpest in cattle and buffaloes under
experimental conditions. Efforts have been made to prepare and
standardise the antigens, in particular, and other ingredients
in the light of verious factors involved in extraction, for
better yield of antigen. The temperature and duration of fixa-
tion of complement during the actual test were also studied.dn

endeavour has also been made to study the dynamics of rise and



fall of conglutinating R.P. antibody in buffaloe calves
inoculated with Freeze dried goat ¢issue virus vaccine and

tissue culture rinderpest vaccinee.
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Animal inoculation test.

In past, for isolation and identification of
rinderpest virus animal inoculation technique was in general
use. In this test the virus containing suspected materials
were inoculated to susceptible and immune, calves, buffaloe
calves, goats, sheep, pigs and rabbits. The appearance of
clinical signs in susceptible indicator host and failure in

the immune host was observed.

Scott and Brown (1961) discussed the utility of
this method and indicated that the method was simple and
reliable, subject to the condition that susceptibility of the
test animal was guarantieed. White (1962) commented that due
to wide spread use of vaccines the application of this test
was limited.

Nakemura (1963) was of opinion that the greatest
disadvantage of this technique was large number of animals

required with their strict isolation.

Agar diffusion test.

White (1958b) successfully employed Vudin's tech-
nique of agar gel precipitation reaction for the detection
of rinderpest precipitating antigens in the lymph nodes of
R.P. infected cattle. He along with Scott (1960) improved
the sensitivity of the techmique by favouring tube agar gel |



diffusion instead of plate technigue.

Several other workers utilized agar gel diffusion
test for the diagnosis of the disecase or for the study of
rinderpest virus components (Stone, 1960; Brown and Scott,
1960a; White and Scott, 1960; Scott, 1962a; White, 1962;
Provost et al., 1963). Stone (1960) studied R.P. virus using
gel diffusion test and reported two types of antigenic compo-
nents in the virus. Same year Brown and Scott, conducted the
test by using lymph nodes obtained through blopsy. The posi-
tive samples were obtained one to 8 days after on set of
fever, the highest percentage being observed on 3rd to 5th day.
Ishiiet al. (1964) however reported three antigenic components
in R.P, virus using this tecunique. '

Most of the workers were of the opinion that agar
gel diffusion tests could be meaningful if they were positive
since negative result did not refute the provisional diagnosis
of the disease.

Neutralization test.

Walker et al. (1946) were the first to develop
neutralization test to detect R.P. antibody. They inoculated
a mixture of virulent virus with immune serum into the sus- .
ceptible calves whioh served as indicator host. Later on
Jenkin and Walker (1946) modified the tecanique by using
spleens of cattle infected with lapinized virus as a source
of virus and rabbit as a indicator host. Various other sus-

ceptible hosts namely rabbit (Nakamura and Wagatuma, 1940),






