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INTRODUCTION

The buffaloes (Bubalus bubalis) arc found in vwild,
scmi-wild and domesticated conditions. Domesticated

buffalocs are valued for their milk, work and mecat.

In India, for many ycars to come, cattle and buffaloces
arc likely to continuc as the mainstay of agricultural opera-
tions, particularly for the small and marginal farmers. Cattle
and buffalo raising offers very significant cmployumenk and

augmented income to ihe faruers.

During the last quarter of a cenbury, the buffalo
population has grown over 300 percent. In 1974, the buffalo
population in the world was cstimated Lo be necarly 140 milliomns.
India possesses 57.941 million buffalocs, which constituto
ncarly 50 per cent of the world population of buffalocs, out
of which 4,72 lakhs are in Kerala. (Report of the Nabional

Commission on Agriculture, India, 1978, Parsg VII),.

Ihe best wilk breeds of buffalocs are located in India.
The bulk of milk produced in this country comes from buffalocs.
The buffalo malk, with iis high fat content, nas a good
market. The average annual milk produclion per buffalo in
India is cslimated at 504 Kilograms as agalnst 187 {iloyrams
in cows. 1Indian buffalocs producc 11.24 million vonnes of milk
which is cquivalent to 54.3 per ceal of the votal milk produc-

tion of our country (Reporwe of the Natlonal Coamission on



Agriculture, India, 1976, Part VII).

It is cvident from these facts that buffalocs play
an important role in the cconomy of the country. Various
animal husbandry activitics aim to evolve high producing
healthy livestock population. Frecdom from discascs ls tho
most important factor to achicve this goal. Though buffalocs
arc good dairy animesls, they are scasonal brecders having a
usually longer calving interval. Hence discasces of Ghe re-
productive organs affcct their utility more adversely than
that of the cows. Among tho discases affecting the genital
organs of dairy animals bruccllosis occupics an impor tant

placc.

The discase, bruccllosls, in animals and men is causcd
by members of the genus Brucclla. Though extensive knowledge
with regard to ctiology, epidemiology and preventlve mecasurcs
is available, bruccllosis still conlinues to be a major
problca. In cattle, abortion or premature expulsion of the
foctus is tho most important feature of the discasc. The
organism is intraccllular and forms typical granmulomaia. These
two factors may be responsible for relapses after antibiotic
cherapy and also for a tendency to assume a chronic form with
complications including arthritis, orchitis and lnvolvement of

other organs of the body.

As a zoonose, the infection is transmitted to man



through milk, milk products, meat or by conbtact with infected

materials.

Abortion, prematurce death, decrecasc in milk yicld,
storility and infective nature of the discasc causc great
cconomic loss to the farmer and to the nation as a whole.
Mathur and Sharma (1974) conducted a study to estioate the
cconomic loss to Indla due to brucellosis among cattlec and
buffaloes. According to them the annual cceonomic loss to the
country duc to reduction in milk yield and loss of calves was
estimated to be approximately Rs., 311.47 million. The actual
losses would be many times more, if the loss of fertility,
prolonged calving intervals among the affected animols, loss
of bullock power in tho casc of work animals, cost of replace-
ment of affected dairy stock and losses suffered by sheep,

goats and swlne arc also taken into sccount.

The discase is not traasmitted, generally, fi'om man
to man, dircctly or indirccily and as such control of brucclio~
sis in animals will result in the preveantlion of the disecasc in

human beings.

An exact estimate of the overall incidence of brucello-
sis in buffaloes in this country is not avallable. 4 numbor
of local swrveys has been made in different parts of the
country. Most of these surveys have been carried out in

white cattle, sheep and goats.,
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In Kerala, the amount of work carricd out on the
incidence of brucellosis is very scanty and no systemutic

surveys have been done in buffaloes till datoe.

Hence it is considered desirable to undertake a study
on the incidonce of brucellosis in buffaloes. Eradication
schemnes can Do organised on an arca basis only if relcovant

information on the incidence of bruccllosls is available.
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REVIEW OF LITERATURE

History

The firgt accurate desceription of brucellosis was
made by Marston (1863). Micrococcus melitensgig, the first
member of the group, was isolated by Bruce in 1887 from the
spleen of paticnts who had dicd of malta fever. Bang in
1897 deseribed the second member of the group, Bgelllus
abortug, tho causative agent of brucecllosis, a diseasc now
known as Bang's discase or infectious abortion of eattle.
Brucclla gbortys was later demonstrated in the milk of infect-
ed cows (Schrocdor and Cotton, 1911).

Micrococecus melitensis of Bruce 1887 and Bacillusg
abortug of Bang 1897 were found to be elosely resembling
microscopleally, serologically and biochemically (Evans,1918).
Meyer and Shaw (1920) grouped all the organisms under the
genus Brueella in honour of David Bruce. Since the isolation
of Brucolla organisms the discasc has been reported from

almost all parts of tho world.
Incidence of Brucellosis

surveys conducted by Polding (1943, 1947 and 1948)
revealed that brucellosis occurred as low grade cpizootics
in many farms and scveral village-herds in India, producing

1.5 per cent abortion in an yecar. Numecrous workers have
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reported tho prevalence of brucellosis among the livestock
population, in different states of India (Mathur, 1962).

It was specially pointed out that the inecidence in the state
of Orissa was thc highest, where, in ccrtain parts, it was as
high as 50 per cent. Raja gt al. (1959) rcecorded brucellosis
in two cows out of scven cxamined in Trichur Taluk of Kerala

Statc.

Many workers have rccorded the prevalence of the
discasc in buffalocs. Panda et gl. (1952) cxamined 30 samples
of buffalo milk and found that seven (23.33%) were positive to
brucellosis. Gentile (1957) demonstrated Brucclls abortus
bacvoriologically and biologically, in materials collectod
from aborted foctuses, foetal membranes and blood samples
collected from buffalocs in which abortion cecurred at sixth
to cighth month of pregnancy.

Corner and Comnncl (1958) reported the ineidence of
brucellosis in bison (Bog bisop) in Elk Island, National Park,
Alberta, Canads, and they obscrved 111 samples positive (32.3%)
out of 343 examined.

Studics conducted by Lall and Bakshi (1960) on a herd
of Sahiwal cows and Murrgh buffalocs maintained at Chak
Gangeria, for threc consecutive ycars from 1956-1958, revealed
tho incidence of bruccllosis as 1.1, 5.3 and 4 per cont respect-

ively, Kamel and Fattah (1961) were able to deteet scven per cen
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positive cases of bruccllosis out of 227 samples of buffalo
serum oxaminced. Rose gt al. (1961) obscrved positive brucclla
agglutinin titres in 27 out of 66 buffaloes in Brazil.

Whilc testing the scra samples of East African game
animals for bruccllosis, Rollinson (1962) discovered 11 rcact-
ors (73.33%) out of 15 buffalocs examined. Out of 439 samples
of scrum from buffalocs cxamined by Hamada ¢t gl. (1963), 0.46

per cent was found positive.

Bhambani and Krishna Murty (1964) werc able to isolate
Brucella strains from an infected herd of buffaloes maintained
at the State Livestock Farm, Madhurikund, Uttar Pradech.
Mohanlingam ¢t al.(1965) detected 6.4 per cent incidence of
bruccllosis among buffalocs in Madras out of 110 bulk milk
samples collocted from 1650 animals. Thorpe gt al. (1965) were
able to deteet Brugella aboritug agglutinins in the serum sample
of bison among the wild lifc and livestock of West Central
Utah (U.S.A.).

The inecidence of brucecllosis in buffaloes was reporiéed
by Mathur (19G2, 1966, 1968 and 1962); Pat and Panigrehi (1965);
Thanappa Pillai (1966); Shivadckar (1967); Soni (1967);
Torosov (1967); Kepur and Singh (1967); Sadykhov (1968);
Staak ¢t al. (1968); Chatteorjce and Ganguly (1968) and Panda
(1962).

Kataria and Verma (1969) recorded 3.36 per ceut as the



total incidence of brucellosis in buffaloes in Madhya Pradesh.
The prevalonce of brucellosis in buffaloes was obscrved by
Tamwani gt al. (1971); Sirha and Pathak (1971, 1973, 1975);
Srcomannarayana (1972) and Buth and Manchanda (1972). Srece-
nivasan (1972) rccorded the incidence of bruccllosis among
catlle and buffaloes in Tamil Nadu to be 2.7 per cont. Dash-

damirov (1973) gave an account of brucellosis ia buf"falocs.

Mamabelashvili (1973) in his roview mentioncd high
percentage (11-54%) of cases of brucellosis in buffalces

during the period 1941-1965,

It was mentioned in the final rcport of 1976 (un-
published) on the "Projecct for the Investigation of Microbial
Actiology of Infectious Aborilons in livestock in Kerala',
that four rcactor buffaloesy with low titres below the positive
level, were detected out of nine abattoir samples. Besidos
this, no attempt was secn to have been made to investigate

bruccllosis in buffaloes in Kerala.

Kulshreshtha gt al. (1973a and 1978) reported an
incidence of 4.4 pcr cent in buffaloes in Haryana State.
They opined that there scoms to be an inercasing trend in the

prevalence of brucellosis in cattle and buffaloes in thet sbtate.

Mathur and Sharma (1974) recported the overall incidence
of bruccllosis in catilc and buffalocs in India to be 5.21 peor

cent in organiscd herds and 6.55 per cent in village stock.



The state-wise incidence of bruccllosis as compiled by them

is shown in Tables 1 and 2.
Diagnostic methods

In affccted animals the exeretion of Brucella tarough
milk is intermittent and with vaginal discharges occurs only
at a particular timc. So a combination of morce than onec
method is essential for the diagnosis on which control pro-
cedures can be based. OCultural, biological and serological
tests are carricd out for this purposc. Generally, somc of

the indircet methods arc used for the detection of carriors.

Milk, whoy, blood, serum and vaginal mucous are the
matorials used for conducting laboratory tests. The aggluti-
nation test and the milk ring test arc most widely used ip
catile.

Complement fixation test (CFT).

Larson (1912) introduced the CFT for brucellosts. In
Indiay it 1s not used commonly. In Sweden and Denmark it is
used as an accessory method for routine cxamination. Van Dor
Schaaf and Jaartsweld (1962) observed that CFT is superior to
the agglutination test as a mothod of differentiating between
infeetion with a more virulent strain and a less virulent
strain. Mylrea (1972) stated that the CFT was the most satis-
factory test for identifying infected cows.



Nowton ¢t al. (1974) were of the opinion that (FT is
an accurate and sensitive means of diagnosis and helped bto
differcntiate residual antibody reactions following vacceinat-
ion from recactions associated with infection. The test is

also valuable in deiecling chronically infeccted herds.

According to Morgan and Richards (1974) most countrics
employ CFT for usc in cases of scra which give inconclusive
rcactions to the standard tube scerum agglutination test. The
CFT is approved for usc in the diagnostic laboratories cngaged
in tho cradication of brucellosig. It is widely used Ln the

United Kingdom and Australia.
Blocking test.

This test, described by Griffitts (1947), is used

when blocking antibodics arc present in the serum.
Coomb's test (Antiglobulin test).

Cooub ¢t al. (1945) described this test which brings
about agglutination of cellular antigens that have attached to
then non-agglutinating antibodies from a provious negstive
agglutination teste. Even in animals necaring parbturition, this
test had given consistent results. Lewkowicz (1974) and
Cunningham (1977) staced that duc to its sensitivity, this
tost is most uscful for comparison of total specific immuno-

globulins,
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Plate or rapid agglutination test (RPT).

Huddleson (1920, 1932 and 1943) discovered this test.
It was widely used for routince cxamination of cattlc in North
and South America giving satisfactory results. Serum, whaoy
or whole blood can be used for this test, The test can be

standardiged with ihe international scrum.
Surface fixation test (SFT).

Castancda (1950, 19563 and 1954) deseribed o surface
fixation method to test serum on filter paper. Caldas and
Hachado (196L) found that whole milk gave false posilive
results, but skim milk gave results which agreed with the
reosults of tube agglutination test. Mathew gt al. (1966)
made a modification of this test by using coloured antigen
and positive serum on Whatman filter paper No. I and claimed
that this modified teat called MIM test is speeific for

bruccllosis.
Rapid cup agglutination test,

Jamcson (1957) described this test. Concentrated
antigen and serum dilutions are mixed in Perspex plate wells
and incubated at 37°C for 90 minutes. The resulis arc read
by oblique transmitted light against a black background. This

test was found to be very roliable,
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Vaginal micous test.

IThe vaginal mucous tegt was deseribed by Korr (1955).
Marr and Williams (1958) found that a high proportion of the
cows which were positive for vaginal mucous test and milk
ring tost|wore exereting Brucellae in their milk. Boyd and
Reed (1960) found that this test was loss affected by extrinsie
factors, |A positive reaction in this test is indicative of
virulent {icld infection. This test would not give a positive

reaction ln animals vaccinated with strain 19 vaccine.
Rosc Bengal Plate Tost (RBPT).

This is a modification of the acid plate test introe
duced by Aosc and Rocpke (1957) who noted that the antibody
activity Lf non-gpecific agglutininsg is destroyed at a low
pH (3.6).| The specificity of the specific agglutinins remain-

cd unaffected. The antigen used in RBPT consists of Brucella

abortug strain 19 cells stalncd with the dyc Rosc Bengal and
suspended |in phenol saline buffercd at ph 3.65. This test is
now roullinely uscd for screcning bovine scrag in Ausbralia and
England. |The cfficicney of this test was further cmphasised

by various workers (Mylrea, 1972; Hunicr and Allen, 1972;

Scheibner and Leuchta, 19773 and Kulshreshtha gt ak., 1978).
Card test

The vest satisfics tho nced for a rapid, semsitive and
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accurate one for scrcening any herd especially in range arcas
(Nicoletti, 1967). In this tost plasma is quickly produced
through the use of lectins (phyto-hacmagglutinins) and an anti-
coagulant by the aid of a mleroblood plasma scparator. The
test uses only onec dilution of antigen, plasma or sorum and is

road as necgative or positive.
Heat Inactivation Test (HIT).

Amcrault @t al. (1961) developed HIT for differcntiat-
ing specific and non-speclfic agglutination in bovine brucello-
sis. The primary value of this test will be to supplement the
standard tube serum agglutination test and RPT by classifying
the bruccllosis status in problem herds. The percentage of
reactors was lesser wilth HIT when comparcd to that with STAT
(Kulshreshtha gt al., 1973).

Mercaptoethanol test

Rossi and Cantini reported in 1969 that tho scrum when
treated with mercaptoethanol before conducting a normal STAT,
the non-speeific blecking substances in the serum mny be
destroyed. In general, this test gives negative results in

vaccinated non-~infected herds.
Gel diffusion tost

Bruce and Jones, as carly as 1958, deseribed this test

in which cultures of Brucella melitensis (but not of Bp. gbortug
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or Br. guls) yielded a diffusible antigen which produced 1 to
3 lines with sera of rabbits, goats or cattle infected with
Br. abortus or Br. pelitensis. Sinha and Pathak (1971) found
that specific precipitin lines developed wilh heat stable,
water goluble antigen of Brucella cells, when the whey of

infected cows and buffalocs was used for gel diffusion,
Indirect Hacmagglutination Test (IHA).

Becht (1958) observed that by oxtraction with acetic
acid at 100°C, followed by precipitation by alcchol, a substance
could be demonstrated in Bp. abortus which could semsitize the
the cattle erythrocybtes, which in turn, werc specifically agglu-
tinated by scra from caltle with brucellosis. This test was
found valuablc in the casc of sera which rcacted doubtfully in

the slow agglutination test.

Erythrocytes coupled to cither lipopolysaccharide (ILPS)
or intraccllular antigens (IC) of Br. abortusg were used by
Corbel and Day (1973). IHA test dsing LPS antigen sensitized
erythrocytces, correlated well with STAT and to certain extent
with RBPI. The test was found very useful to detect antibodics
in the carliest stages of infection, where the sera might fail
to react in the standard test. Taran gt al. (1977) have also
obtained favourable results regarding the scnsitivity and gpeei-
ficity with this test in cabtle and swine.
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Antibody ncutralisation test

Chernysheva and Aslangan (1975) found this test suit-
able to deteet antigen in water, milk or tissues. Normally
inaciivated rabbit scrum, brucecllosis immunc serum, suspension
of sheep crythrocytles sensitized with specific lipopolysaccha-
ride antigen and suspected samples were used for the test.
Sadykhov (1977) rcported this test was speeific and highly
sengitive and could be uscd for testing aborted foctuses and

placcenta.

It may be mentioned that Obdeokov gt ale. (1977) observeca
that by treatment with eystine hydrochloride, the IgM fraction
in the sera could be inactivatcd. According to the above
workers prcdominance of IgM charactcriscd the acute phase of
the discasec, whereas Igh predominance indieated a chironic phasc.
So agglutination reaction used on samples before and after
treatment with ¢ystine hydrochloride could Lvy glve an indication
of the duration of infection in a herd. The same test would
also help to differentiate the immune response in vaccinated

animals and in those with latent infection.

The IgM fraction could be sclectively rcmoved by rivanol

(cthacridine) preeipitation as shown by Erdem and Uncl (1963).

The insctivation of the IgM fraction by wvariosus methods

tends Lo minimisc the number of false negatbtive classification
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of animals, especiclly in countries where no vaceination
programme is practised (Joint FAO/WIIO Expert Committece on
Brucellosis, 1971).

Allergic wests

McFadycan and Stockman (1912) studied this test as a
means of detecting Brucella infection in cattle. It was found

not very rcliable in cattle.
Fluorcscent antibody method

According to the recommendation of the Joini FAQ/WHO
Expert pancl on Brucollosis fifth report (1971) the fluorcs-
cent antibody method provides an accurate means for diffeorone-
tial dlagnosis. If the laboratory is well equipped and have
well trained personncel, this method is vccommended for routine

diagnosis along with bacteriological examination.
Standard Tube scrum agglutination test (STAT, SAT).

Wright and Smith discovered this test in 1897 and
Grinsted (1902) was the first to use this test in caitle.
According to the Joint FAQ/WHO Expert Committee on Brucellosis
(1971) this tcst remains the most commonly used diagriostic
tool for bovine bruccllosis, though certain limitations were

rcecognised. In all spccics a positivam result is of valuc,

Huddleson and Smith (1931) followed up for a poriod of
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cight yecars, the casos of 247 animals which reachied to the
test at a titre of 1:25 and above. They found that except
feur animals, which were permanently negative, all che others

remained reactors.

Lamarlier (1938) observed ascending serum titres in
animals which later aborted. During the sccond fortnight
after abortion, the highest titre values were observed. Then
there was a gradual reduction in the values, which, sometimes
disappeared completely and the agglutinin titre agaln increased

when the anilmals were rebred.

Seminal plasina can be subjccted to the STAT. As ine
fected bulls often have high titres in seminal plasma than in
sorum, the tost is of particular value in thoe surveillance of
animals in tho artificial inscmination centres (Joint FAQ/WHO
Export pancl on Bruccllosis fifth report, 1971).

As in the casc of many other screological tesls for
infectious discases, non-specific reactions were observed in
the casc of brucecllosis which 1linit the accuracy of the test.
Hess and Rocpke (1951) demonstrated specific and non-speocific
agglutinins in bovine serum. The gpeeific agglutinins arc
velatively heat stable. The non-specific agglubinins are

heat labile and inactivated at 70°C,.

Kiggins gt al. (1955) observed cross agglutinalion
between Vibrio foetuys and Br. agboprtug at low titres, uvhough
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it docs not interforo with the agglutination test for

brucecllosis.

Berman (1956) reported that injection of Pasteurclla
bacterin into cattle, which were vaccinated with strain 19
Br. gbortusg, in their calf hood, might give risc to anamnestic
reaction. Panda gt ait. (1963) studied the effects of vacci-
nating cattle with hacmorrhagic septicacmia vaccine on
Brucella agglutination test in local cattle and obscrved that
in several animals therc was an increasc in the serum titre
against Br. abortug antigen. This response started by about
eight days and rcached its pecak by 15 days. In somc cases
this level remained stationary for 22 days. The titre deelin-
ed to the original lovel by about 123 days. The response due
to hacmorrhagilc secpticacmia vaecination increased by onc step
only. The authors attributed this iacrecase to non-specific

stimulas of anamnestic typc.

Jaartsveld and Kuringen (1973) noted that following
infection of cabtle with Yeorginia enborocolifica scrotype 9,
false positive reosults might be cbtained for STAT, CFT, Milk
ring test (IRT) cte.

Bakshi and Narain (1964) undertook a study to compare
HIT and STAT for diffcrentiation of specific and non~-specific
agglutinins in the scra of Indian cows and buffalocs, vhich

weore showing STAT titres of 1:10 and above. They councluded
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that HIT may be conducted as a supplement to STAT, while
Sinha and Pathak (1975) obscrved high corrclation between
STAT and HIT,

Kulshreshtha and Ramachandran (1970) conducted a
study of the correclation of agglutinins, hacmagglutinins
and complement fixing antibodies in bovine bruccllosis.
They obscerved that agglutinins appeared much carlier in
vaccinated cattle. The hacmagglutinins and complement fixe
ing antibodics disappearcd much carlier in them. All tho
three types of antibodices persisted longer in infected ani-
mals. According to Hunter and Allen (1972) STAT gave the
best correlation with MRT (93.7%).

Lowkowicz (1973) foundithat, during pregnancy, the
highest titres werc observed in the third month and the lowest
in the fifth month. WNecaring parturition the results of the

CFT and STAT were unrcliable in some cases.

However, the STAT had boen universally adopted and
has been widcly employed in the routine dotection of infected
cows and as a means of diagnosis, it was fourd highly satis-
factory for the purposc of geparating the infected from tho
non-infocted animals under a system of control. Bul there
aro circumstances which restrict the usce of this test. 1In
recently infected herds the discasc may be spreading rapidly,
the bacilli might multiply in the uterus and even cause
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abortions before agglutinins appeared in the scrum. In such
cases the tost should be conducted as often as once a month

{Udall, 1972).

The relative valuce of this diagnostic test fur survey-
ing the incidence of brucellosis in bovines was confirmed by
the recporis of the Joint FAO/WHO Expert Panel on Brucellosis
(1951, 1953, 1958, 1964 and 1971). Though Kulshreshtha ¢t al.
(1973b) suggested the simultancous use of CFT to overcome the
limitations of agglutinatlon tests, Ergote ¢t al. (1376)
considered that STAT was the most sensitive test when compared

to CFT and Coomb's tost.

Many of the carlicr workers reccognised that the titre
obtained with a given serum was influenced by the test methods.
In 1923, in Creat Britain, a dried reference-scrum was prepared
for the standardisatioan of methods in differont laboratories
{(Stableforth, 1936) and this was adopted by the 0ffice Inter-
nationale des Epizoovies (O0IE) in 1937 following rccognition
of the wide divergencies in thic mecthods used and in éhe real
significance of the diagnostlc cricteria of differcnt counirics

(Stableforth, 1959).

The Joant FAQ/WHC Export Pancl on Bruccllosis (1951)
recommended that international uniformity should be secured
and suggested that sonsitivity of the test performed scould be
indicated by cxpressing 50 per cenl agglubination btivre with

the OIE standard dried serum containing the test antigon and
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the method. The test results of STAT should always be stated

as international units.

An international standard anti-Bruceclla agbortus scrum
has been cstablished by the FAO/WHO Expert Committec on Biolo-
gical Standardisation in 1968. The international scrum conbtains

1000 units per ml of rcconstibtuted scrum.

Castancda (1961) roco.mcnded the following formula for
converting the 50 per cent agglutination titre to th.e inter-

national units.

Titre of test gorum with local antigen x 1000 = Intcrnational

Titre of standard serum with local antigen units per ml of
test serum.

In India, 50 per cont agglutination at 1540 is taken as cqui-
valent to 80 internmational unit (I.U) per ml. The anbigen
preparcd at Indian Veterinary Rescarch Institute (IVRI) shows
50 per cent agglutination at 1/500 finel scerum dilution with
Ipdian standard anti-Brucella abortus scrum having 990 I.U.
S0 to cxpress the resulis in unit system, double of the scrum
titre showing 50 per cent agglutination will be the total

nunber of I.U. per ml of scrum.
Milk Ring Test (MRT)

Cooledge (1916)was of the opinion that the presence
or absence of agglutinins in milk was indicative of the

presence or absence of infection in the udder,. Gilman (1931)
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concluded from his studics on large number of infectetl

cattle that there was some relationship between the sgglu-
tination tltre of the whey and the presenee of Brucella in
the milk. Doyle (1936) reported isolation of Br. abortus

from the milk of non-reactor animals,

MRT is the same abortus ring tost introduced by
Flei;haucr (1237) to dctect agglutinins in milk. The test
was further studied by Bruhn (1948), de Moulin (1951) and
many others and had been cstablished as a competent screen-

ing test.

Zaki (1948) cxamincd 200 milk samples from rcactor
Egyptian buffalocs (Synceres caffor) and found that 3C per
cenb of thom exercted the organisms in the milk. He isolated
Br. ahortus from the milk of buffalocs with a blood titre of
1:20.

Although the naturc of the ring best reaction was not
fully understood, it was presumed by Van Drimelon (1951) that
the rising crcam layer acted as a filtor or sicve, prevenbing
the elumped bacilli from sinking and carrying them up into the
crcam layer. He found that the MRT remained positive in natue-
rally infected animals as long as Brucclla organisms were

being shed, cventhough scrum agglutination titre had declined.

Rocpke gt al. (1257) noticed marked varialions between
quarter milk titres and also in the relative levels of aggluti-

nins in the blood. These varlations suggested that spocific



Brucella agglutinins in the milk didnot result from blood
agglutinins, but from udder infection and also indicated the
presence of a barricer which prevented the free moveasnt of
the agglutinins. Marr and Williams (1958) obscrved that a
consistontly positive MRT in herd milk samples reflected
infection in that herd.

McDiarmid et al. (1958) concluded that cventhough the
ring test (MRT) was very sensitive, it was of no great value
in determining the state of immunity of cattle vaccipated with
Strain 19 vaceine at calf-hood and subscquently cxposed to

infeetion.

Jamcy ¢t al. (1958) tested 3615 herd samples of milk
and concluded that milk ring testing cvery six months in con-
junction with STAT on milk ring suspiclous herds appeared to
be a highly effcctive procedure for reducing the incidence of

bovine bruccllosis.

Kerr ¢t sl. (1959) stated that the udder may become
the site of primary invasion and so testing the hexrd under an
cradication prograwmme should include the milk test and the

scrological testse

Pargaonkar and Premraj (1262) found that thc high fat
percentage of buffalo milk did not interfere with the wesult
of MRT, They observed that @ distinet crcam layer was helpful
for the interpretation of the results.
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THulsiram and Sharma (1962) rcported that there was

no correlation between the results of STAT and MRT.

Panda and Mishra (19G3) investigated the efflcicney of
individaal MAT for tho diagnosis of brucellosis in cows. The
results showed that MRT could be cmployed as a routine test
for the survey of brucelleosis with as much accuracy as the

serum test,

Pat and Panigrahi (1965) prosumed that ABR (IRT) test
might show positive recactions before seroagglutination test
became positive. The correclation between STAT and MRT was 71

and 49 per cent in cows and buffaloecs respeetively.

Mohanlingam g% al. (1965) uscd MRT as a screcning
measurc in the Brueella survey work in organised units of a
dairy colony in Madras and found 100 per cont corrclation
with STAT. They also found that the normal range of fat
content in the milk did not interferce with MRT resulis. Thoy
were of the opinion that MRT in conjunction with scrun agglu-
tination test in five minutes was reliable to sercen bfhe sub-

¢linical cascs of brucellosis.,.

Thanappa Pillai (1966) found that although all STAT
positives were positive to MRT, all MRT positives were not
positive to STAL. He rccommended MRT for a primary survey to
identify the recactors. Kapur and Singh (1967) rccommended

ABR as a scrcening test for Brucella infeetion in individual
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animals. They found 86 per cent corrclation in buff:loos
between STAT and MBT. Cecnt per cent of buffaloes recacting
positively to STAT were also positive to MRT. Soni ¢t ale
(1968) concluded that milk with a high fat content can be
used for MRT. Chatterjece and Ganguly (1963), while lesting
500 milk samples from cows and buffalocs, found 100 per cent

correlation between 3TAT and MRT.

Roepke and Stiles (1970) concluded that a single
milk ring Lost would have a G5 per cent probabillity of deteet-
ing onc rcactor cow 1n more than 95 per cent of the herds,
if the tost was conducted on bulk tank samples. Nandagoankar
and Narayzna Rao (1971) obscrved close agrecment between MRT
and STAT results. They found that MRT was quite senaitive
for testing pooled buffalo milk can samples.

Cunningham (1971) tried to find out the rclationship
of the prescnce of agglutinating, complement fixing and
incomplete antibodies to Br. abortug in milk to bthe IRT.

They noticed that the intensity of the MRT reactlon vas pro-
poriional te the total antibody conftent of the milk. Tho
agglutinins caused a IMRT reaction witnin one hour. After
incubation for 18 hours at room temperature, the MRT titre
was positively rclated to the total antibody content, whether

agglutinins were present or not.

The aature of recaction in MRT, iec., ring or scdiment,
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is dependent on the nature of the fat globule membranc.
Milk samples containing fat globules give ring rcaction,
but those without fat globulos glve scdiment reaction
(Tarwani and Pathak, 1971).

According to McCaughey (1972) MAT results wore depen=-
dent on scasonal variations. He obscrved an overall MRT
cfficiency of 73,4 per cent, while conducting examinations

on 3,75,000 churin's and 737 herd's samples.

Buth and Manchanda (1972) carriecd out MRT on poolcd
milk saumples from lactating cows and buffaloes in 24 villages
around Karnal, He tested 310 samples from 1113 cows and 183
samples from 1271 buffalocs. The positive results were con-

firmed by Lubc and plale scrum agglubination tost.

Sinha and Pathak (1975) collected the individual
serum and quarier milk samples of 40 lactating cows and buffa-
loes, which were ascertained to be Brucella posilive., Samples
from known non-rcactor animals werce also taken. They obscrved
a wide variation in ihe IMRT titre given by cach quarter., High
scrum titres compared well in the SIAT and HIT., The corrcs-
pounding MRT and whey tube agglutination test (WIT) ti:res
showed correlation both in cattle and buffaloes. Bul the
authors doubted the uscfulness of MRT titres for the appraisal

of the Brucclla status of an animal in the ficld conditions.
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Nicolas (1977) claimed that tho ring test om herd
milk sauwples detected bruccllosis in the third mont: of
infection in 65 per cent ofcascs and in the fifth month in
95 per cont of cases. Scrodiagnosis detected only 52 per
cent of cases in the third month and ten per cent of cases

remain undetected even in the ninecth month.

Patterson and Deyoe (1977) studied the physical pro-
pertics of fat globules from milk samples and found that the
sizc or digpawnsy of globule size could not be corrclated with
MRT sensitivity. Irnhibitory and enmhancing crcaming factors
could be transferred from the crcam to the skim millc. Those
factors could be recacted with other crecam and changes in the
sensitiviby could be shown. The propeortion of clusucred milk
fab globules dircetly determined the guantity of agglutining
detected by the test. 4n insufficient amount of adsorbed fat
globuleos might be whe cause to the fallurc of some DLirucclla

positive milks c¢o rcact in the MRT,

Kerr (1960) obscrved thal milk tests wore rcliable
only during tho pcriod of normal lactation. During the last
6 1o 8 weeks of the drying off and in colostrum, scroglobulins
bearing the scroagglutinins werc present, in the mnilk, in a

higher concentrasion.

According to the Joinl FAQ/WHO Expert Committee on
Bruccllosis (1871) the MRT is especially valuable for locat-

ing infeeted herds with a minimum of cffort and cxpense, thercby
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climinating the need for cxtensive blood testing in herds

that are frce from brucellosis.
Control and Eradication

Conditions in diffcrent countrics throughout the world
vary muche. A singlec universal programmec for the control and
cradication of bruccllosis is not possible. Factors like
prevalence of the disease, cconomic, social, cultural and

religious considerations may influcnce the methods of control.

Norway and Japan adopted successfully the method of
test and slaughtor of the affected animals with payment of
compensation to the cattle owners. Majority of ithe countrices
found that test and scgregation before final elimination of
the affected animals with simultancous calf-hood vaccination
with or wirthout vaecination or non-rcactor adult anlaals
with svrain 19 vaccine was an offective mothod. The United
States of America, Canada, Yugoslavia, U.S.S5.R., Ausuralia,
Poland, Bulgaria, New Zcaland, South Africa and Venczucla,
used this mevhod for the control of brucellosis (Stableforth,
1959).

In Great Britain, the incidence of abortion was con-
giderably reduced after using strain 19 vaccine both: Ln calves
and adult animals. But due to indiscriminatc vaccination and
imperfoct marking of the vaccinated adult animals complete

oradication of the discasc has not yet been achicved (Govacrts,
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The Joint FAC/WHO Expert Committec on Bruccllosis
rccommended the following type of programme for the cradi-

cation of the discasc.

1. Surveillance procedurc for detecting infocted herds.
The milk ring test is very valuable for locating
infeeted dairy herds. The test may be conducted,
at lcast 3 to 4 timos an year. In herds or arcas
where milk ring test is not possible (c.g. beef
herds ), market cattle testing for at least five
per cent of the brecding cows per year ls advisable.
An cfficicent identification system is essential for
the success of the market cattle testing. Blood
tests of breeding cows, in herds not covered by
these two tests, should be conducted at least

every three ycarse.

2. Control proccdure for potentially infected herds
detected by surveillance procecdure is basced on the
principle of climination of reactors with or without
vaccination of heifer calves and posslbly of non-

recactor adult animals.

In arecas, where the above procedures are not feasible

ccenomically, a modified control programme may be adopted.

Survelllance and testing procedurcs arc the same as

mentioned above. But the rcactors are eliminated only in herds
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with low rates of infection. The heifer calves and non-
rcactor adult animals may or may not be vaccinated. In
herds with high rates of infecticn, testing with retention
of recactors which arc permancntly identificd and segregated
from other animals, is rccommended. Vacclnation of heifer
calves and noa-reactor adult animals with approved vaccines
may also be undertaken, because of the potential exposure to
infoetion, In some arcas necithor of the above programmes

may be feasible due to a high prevalence of the discase. In
such cases, the heifer calves and adult cattle arc to be
vaccinated, with approved vaccines, putling permancni identi-
fication marks on thom. Surveillance procedurcs or westing
nced not be undertaken until such time as both these procedures

can be initiated.



MATERIALS AND MEIHODS



MATERIALS AND METHODS

This investigation was undertaken to study the
incidence of brucellosis in buffaloes in Kerala, especially
in the arca surrouuding Trichur. The work was carricd out

in throec groups.

(1) Buffaloes, both males and females brought
to the hospitals and artificial inscmination
cenbres at Mannuthy and Trichur and buffalocs
kept by private individuals for milk, mcat or

work purposes.

(2) Buffaloes maintained in threc organised farms
in the State, located at Kodappanakkunnu,

Mannuthy and Thiruvazhamkunnu.

(3) Buffalocs brought for slaughter for meat at

the abattoir, Kuriachira, Irichur.

A total number of 1026 animals was cxamined during
the present study, STAT and MRT weore cmployod as diagnostic

tests.

In the first group, history of previous abortions,
breeding history and scxual health of cach animal werc
ascectained, whencver possible and recorded. The samples

of blood collected from these animals were subjected to STAT
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to deteet Brucella rcactors. In this group, 580 animels
were tested. Milk was collccted from 73 dairy animal: for
conducting the MRT.

The sccond group of animals included male and female
buffaloes maintained under scicutific managemental practices.

STAT was conducted on 146 animals and MRT on 4) sauples.

The third group consisted of 220 animals brought to
tho abattoir. Therce were 213 males and 77 females in this
group. Blood was collected from this group of animals and

tested.
Collcection of blood

Blood was collccted under ascpiic conditions from
the jugular veln or car vein. Approximately three ml of
blood was collected from cach anigal. The test tubes, after
collection of blood, were allowed to stand for some time in
the slanting position and the blood was allowed to clot.
Those tubes were then kept overnight in a verticsl posiivion
in a rofrigerator. The next day the tubos were contrifuged
at 2000 R.P."M. for five minutes. The supernatent scrum was
drawn with pagteur pipcttes and nsed for the agglutiration

teste.
Antigens

The Br. gbortug coloured antigen used for conducting
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the milk ring test was obtained from the Indian Veterinary
Rescarch Institute, Izailnagar and the Br. gbortus plain
antigen whichh is used for the tube agglutination test, from
the same source and the Institute of Veterinary Proventive
Medicine, Ranipet. The antigens werc kept in the rofrigera-

tor at 4°C until use.
Collection of milk

For collection of milk ssmples the udder ané teats
of cach animal were washed thoroughly with water and dried
wilth a clean towel. The milk samples were eollected from all
the four quarters after discarding the foremilk. About five
nl of milk was drawn into a sterlle viel., The samples were
subjected to the milk ring test wlthin two hours aftcr collect-
ion. In the casc of samples collected at Kodappanakunnu and
Thiruvazhamkunnu, onc drop of 1:2 dilution of formalin (377
to 40% solution of formaldchyde) was added to cach sample at
the time of colleetion. The samples were kept in the rofri-

gerator at 4% for two days before testing,
Test procedurcs

Methods adopiled in this work for conducting blood
serum agglutination tests were those developed and used at
the Central Veterinasry Laboratory, Weybridge, England and
recomaended by Alton and Jones (1963). The blood scerua

samples were tested against standard Brucella gbortus antigen
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in the two fold dilutions of 1 in 10 to 1 in 160 in five
tubes to prevent the oceurrence of 'prozonc phenomenon!.
Samples which gave more than 50 per cent agglutination at
1:160 dilutions were re-tested with higher dilutions to

find out the cxact titre at which they showed 50 per cent
agglutination, Normal saline containing 0.5 per cent phenol
was usced as a diluent. The diluent was placed in cach tube,
0.8 ml in the first tube and 0.5 ml in cach succceding tubes.
The saline in the first tube was mixed thoroughly with 0.2 ml
of the serum to be tested, and 0.5 ml of the mixture was
transferred to the sccond tube and mixed well. From this
tube 0.5 ml was carricd over to the third tube. This process
was continued until tho last tube, where after mixing, 0.5 ml
of tho scrum dilution was discarded. 0.5 ml of the standard-
ised Br. gbortug plain antigen was added to cach tube and
mixed well by rolling tho tubes in botween the palms. The
final dilution of the serum in the tubes was thus made to
1/10, 1/20, 1/40, 1/80 and 1/160. The tubes werc then ineu-
bated at 37°C for 24 hours beforc the results were rcad. For
each day's work a sot of antigen control tubes, as shown in
protocol below, was preparcd to compare the results of tho

test samples.



34

Protocol for the tube agglutination test

Iest serum Antigen control
Tube No
1 2 3 4 5 6 7 8 9 10
0.5 per cent
phenol salime (ml) 0.8 0.5 05 0.5 0.5 1.0 125 1.50 1.75 2.0

Scrum 0.2 0.5 0.5 0.5 0.5

Mixed thoroughly and
transferred and dis-
carded 0.5 ml from
tube No. S

Standardized
antigen (ml) 0.8 0.5 0.5 0.5 0.5 1.0 0.75 0.50 0.25

The antigen control tubes were alse incubatod at 37% for

24 hours along with tho samples under test.

Tho tubes were kept for one hour at room tcmperature
before recording tho results. The degrec of agglutination in
cach tube was judged by the opacity of the supernatent fluid.
The highest serum dilution shpowing 50 porcent agglutination or

50 per cent clearing wes teken as the titre of tho scrum.

Tho following key was used for comparing the results

with control tubes.

Positive ++t+ (Comparablc“with tube 10;
2

100% agglutination
+4+ ( 75% "

++ % w 8 ) ; 50% ®
+ " 7) = 25% 1t
Negative -( » 6) = OF "
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The titre of the scrum was converted into intcernate
ional umits per ml of scrum by doubling tho serum tiitre show-
ing 50 per cent agglubination. The resulits were inkerproted
according to the standard given by Gangulee gt al., 1963, as
shown below.

- ———

International umits 80 I.U. anc-l 40 I.U. and Less than

above above 40 I.U,
Human beings positive doubtful negative
Cattle and buffaloes positive doubt ful negative

Ihe milk ring test was conducted as recommended in
the Svandard methods for the cxamination of the dairy products

(1953).

Wasserman type clean test tubes werce uscd fo+ the above
parpose. Iwo ml of the whole mllk was mcagsurcd into a clean
test tube snd two drops of the coloured antigen were added to
the milk with the belp of a 1 ml pipette. The tube vas gently
inverted scvesal Linmes so thal tlhe antigen was mixed wiih the
milk uniformly. The tubce was incubated at 3700 for onc hour.
Then the tube wss alloved to stand at room temperature for 20
minutes before the reosults were obscrved. The formation of a
cherry coloured ring at the crcam layer was baken as positive

rogetion. The rosults were interpreted as follows:



Posgitive

Negative

4+

++
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An intensely cheopry coloured ring at

the ercam layer and absence of colour
in tho milk column. .

Ring forasation at the top and incom-

plete decolourisation of milk column.

No discolouration of milk, but ring
formation.

Milk column coloured and white ring
of crecam.



RESULTS



RESULIS

Group I

In this group a total number of 590 animals were examined
by STAT. The number of positive rcactors in this group was 185,
out of which 14 werc adult she-buffalocs and onc was a heifer.
Among these rcactors, 1l animals gave a titre of 80 [.U., threc
160 I.U.y and onc 320 I.U. por ml of the serum. 4 titre of
40 I.U. per ml of the scrum was shown by 57 animals and hence
thoy were classifled as suspicious rcactors. After a period
of threc wecks, on subscquent cxamination, 22 animals among
the suspiclous reactors gave a deseending titre and thesc animals
wore declared as negative rcactors. The same titre was msine
taincd by four animals. They werce classified as chronic
carricrs., Only onc animal showed an ascending titrce of 80 I.U.
per ml of serum., This animal was classificd as an actvively
infected one, The rest of the animals in the suspicious group
could not be re-cxamined, as they worc disposod off by the
owners, AlL the 22 male buffaloes cxamined in this group wore
negative to STAT. 1liost of them were castrated males used for

Worke

Among the posltive reactors, onc animal had a previous
hislory of abortion, onc had a history of rctained nlacenta and

another had propartum prolapse of the uterus. The gencral
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practice among the people who kecp buffaloes as dairy enimals,
scems to be to sell the animal when it goes dry and to pur~
chasc newly calved ones. So, many of the owners were unable
to give a correct brecding history of the animal. [in animal
which had aborted thricc and another with a previous history
of abortion, werc ncgalive to STAT. Another animal which had
a history of abortion and onc with a history of retention of
placenta gave a titre of 40 I.U. per ml of the scrua. The
former, when re~tested afier four months, gave a stationery
titre. The animal with the history of rectention of placenta
showed & negative result with STAT. The results arce tabulated
in Tables 3 and 9. The percentage of positive reactors in

this group was 2.54.

Individual milk samples from 73 animals belonging to
this group were subjceted to MRT. The animals worce sclected
at random. Positive reéults were observed in two samples
which were colleeted within 20 days after calving. One animal
which gave a positive reaction to MRT was ncgative to STAT.
The other on¢ showed a titre of 80 I.U. per ml of scrame The

results arc given in Table 7.
Group II

In this group there were 146 animals oub of which 101

were females and 45 malcs.
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None of the animals showed a positive rcactaon to STAT,
Two malc calves at Mannuthy and two she-buffaloes at Kodappa-
pakunnu were seen to be doubtful reactors as their gera gave
titres of 40 1I.U. per ol. These doubtful reactors were re-
tested after a month and they revealed descending scrum
titres. There were no positive rcactors in this group. The

results are presented in Table 4.

Individual MRT was conducted on 42 milk samples collected
from the animals of this group. One sample which shiowed a +++
reaction te MRT was negative to STAT. All other samples were

negative to MRT. The resulbs arce presented in Table 8.
Group IIiT

In this group, 213 males and 77 females broughy to the
abattoir were tested by STAT alone. Six males and twe females
were found to be positive recactors, while 32 males and 12
females gave doubtful rcactions. Compavratively grecater number
(44) of doubtful recactors was found in this group and ro-
testing could not be conducted since the samples were collected
from the slaughter house. The results arc presented in Tables
5 and 10, The incidence of bruccllosis in this group was

2,76 per cent.

The particulars of results obtained by conducting STAT

in the random buffalo population under investigation in the
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present study are given in Tables 6 and 11. The overall
percentage of ineidence of brucellosis of these three groups

comprising of 1026 buffaloecs was 2.24.



Table 1. Incidence of bruccllosis in cattle and
buffaloes in organised farms.

1. No. Stato No. of No. ofound % of Source
anlmals positive positive
tested animalg
1 Andhra Pradesh 5192 a3 1.20 Rao (1972)
(817 in
three farmsg)
2 Assam n.a n.a 20,00 Polding (1948)
(4 farms)
3 Bihar 13008 133 1.0 ICAR (1959.63)
(0.56=2.6)
Delhi n.a Nea n.a
Gujarat 200 0 0 ICAR (1956-57)
6 Haryana 4197 120 2.80 ICAR (1965-68)
9.14 Mathur (1965)
7 Himachal Pradesh 423 0 0 ICMR (1959-66)
Jammu & Kashmir - - - ICAR (1944-55)
9 Karnataka 3500 210 6,0 ICAR (1970-71)
10 Kerala 206 4 2.0 ICAR (1954-553)
11 Maharashtra 4153 958 18.0 ICAR (1932-48)
12 Madhya Pradesh 5486 65 1.2 ICAR (1963-63)
13 Nagaland 50 0 0 ICAR (1969)
14 Orissa n.a n.a 1.7 to 8.3 Pai, (1968)
15 Punjab 455 5] 1.84 (ICHR 1965-68)
16 Rajasthan - - - -
17 Tamil Nadu 3688 317 3.6 ICAR (1957-63)
18 Utter Pradesh 3813 21 0.55t0 2.3 ICA (1971-72)
19 West Bengal 1101 169 15.3 Romvary (1972)

All India average, 5.21%. n.aj; not available.
Mathur and Sharma (1974)
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Table 2., Incldence of brucellosis in cattle and buffalocs
in village stock.
No. of  Number % of
Sl.No. State animals found positive Source
tested  positive animals
1 Andhra Pradesh 14193 195 1.37 Rao (1.972)
2 Assam - - - -
3 Bihar - - - -
4 Declhi 1523 386 25.3 Satya Prakash ¢t gl.
(1967)
5 Gujarat - - - -
6 Haryana 755 45 6.0 Singh (1968)
7 Himachal Pradesh 238 5 2.0 Sharma (1965)
ICAR (1259-66)
Jammu & Kashmir - - - -
Karnataka 3500 210 6.0 ICAR (1970-71)
10 Kerala 126 0 0 ICAR (1954-55)
11 Mahasrashtra 126 7 5.5 Polding (1948)
12 Madhya Pradesh 516 20 4,6 Pathak (.1968)
13 Nagaland - - - -
14 Orissa 1948 439 22,5 Pat (19683)
15 Punjab 921 19 2.1 ICAR (1965-63)
Sharma (1965)
16 Rajasthan - - - ICAR (1945-59)
17 Tamil Nadu 41207 1417 3.4 Report (1957-68)
(20-30% in
gome areas)
18 Uttar Pradesh 1006 67 7.0 ICAR (1971-72)
19 West Bengal 119 o] 0 Sen and Joshi (1963)

A11 India average, 6.55%.
Mathur and Sharma (1974).



Tablo 3. Positive and suspocted reactors detected by standard tube
scerum agglutination test.

Group I
Particulars Number of  Number of Number of Pcreentage of Percentage of
S. No. of tho animals animals positivo suspected positive suspectod
tosted tosted recactoers reactors reactors reactors
80 I.U. and 40 I1.U.
above
1 Adult females 471 14 49 2.97 10.40
2 Heifeors o7 1 8 1.03 8.25
3 Males 22 - - - -

Total 8§90 15 &7 2.54 9.66




Table 4. Positive and suspected recactors detected by STAT.

Group IT
Particulars Number of Number of Numboer of Percentage of Percentage of
S1l. No. of tho animals of animals positive suspected positive suspected
tested tested rcactors reactors reactors reactors
80 I.0. 40 I.0.
and above
Adult females a2 - 2 - 3.23
Heifeors 37 - - - -
Males 47 - 2 - 4,26

Total 146 - 4 - 2,74




Table 5. Positive and suspected recactors delected by STAT.
Group III
Particulars Number of  Number of Bumber of Percentage of Percentage of
Sl. No. of tho animals animals positive suspected positivo suspected
tested testod rcactors reactors reactors rcactors
80 I.U, and 40 I.U.
above
1 Malc 213 6 32 2.82 15.02
2 Female 77 2 i2 2.60 15.58
Total 290 8 44 2.76 15.17

g%



Table €.

Bruccllosis recactors detected by STAT in the buffalo
population under investigation

Particulars of the
S51. No. animals tested

g

Number of rcactors
detected in Group I

Kodappanakunnn

———— e

Number of rcactors detected in Gmoup IT ?Numbcr of
{reactors

Mannuthy Thiruvazhamkunnu;dctcctod in

|t = = et <0 ]

Soex Category
Adults
1 Males
Calves
Adults

2 Females
Calves

s N
- 16
- 6
49 408
8 88

P 8 N P s N ! P
- . - - - 6
- 2 25 - 4 -
- - 1 = - 25 2
- - 4 - - 23 -

P., positive; S., suspccilous;

N., negative.

~-=tGroup III

N

32 175

63

oF



Table 7. Results of MRT - Group I

Romarks

- 1 o oy e o 28y

No. of milk Results of MRT Particulars of the
samples -- roactors
oxamnined Nogative Positive
Serial number 473
73 71 2 calved 20 days prior

to the colleetion of
samples. No history
of abortion.

Scrial number 347

calved ten days prior
to the date of colle-
ction of samples. The
placenta was retained.

Positave
10 brucc-
llosis by
STAT with
a titre of
80 I.U. per
ml of scrwa

Regative by
STAT.

No history of abortion.
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Table 8. The results of MRT - Group II

No. of milk Results of MRT Particulars
of rcactors Romarks

samples -
oxamined Negative Positive
42 41 1 Galved 15 Negalive

months ago by STAT




Table 2.
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Titrc of positive reactors to STAT - Group I

Aborted two yecars back
No history of abortion

Had a history of retention

No history of abcrtion

History not known

Ro history of abortion

No history of abortion

Samplo Titre recorded
51.No. mno. of I.U. por ml
reactors
14 180
2 15 160
16 320
of placenta
4 as 80
5 135 80
(3] 136 80 "
7 137 160 "
8 228 80
9 231 20 ¥
10 264 80 Heifer
11 439 80
12 478 80 "
13 529 80 "
14 530 80 b
15 576 80 "
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Table 10. Titro of positive reactors to STAT - Group III,

Date of colleection Particulars of Titre rccorded
81, No. of the sample the animals I.U. por ml
tested

- - o 7 ot 7 o P T s e

1 26«11-77 Male 80
2 17-12-77 Female 1560
3 T=1-78 Female 160
4 28-1-73 Male 80
5 11l-2-78 Male 30
5] 18=2-78 Male 20
7 15.4-73 Male 80
8 22478 Male 160




Tablo 11. Numbcr and titre of recactors to STAT in the
buffalo population under investigation.

o - o o0 D o e At s et . A g >

Rosults of STAT (Titres in I.U.) Total number
Particulars -~ of .inimals
Negative 20 40 80 160 320 coxanined

Number of

animals 691 207 105 16 6 1 1026




NUMBER OF REACTORS

420

110

100

90

80
70 4
60 ]
50 +
4o |
50
20
10 -

FiG. L. DISTRIBUTION OF REACTORS IN
DIFFERINT TITRES OF STAT

1 105
16
[
m L
40 80 260 320

A0, 80, 160 k 320 REPRESENTS 1.U.PER ML OF SERUM
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DISCUSSION

Thore arc a number of schomes operating in the State of
Korala, which aim at improving the milch quality of local
animals by upgrading them by cross breeding. The offsprings
resulting from eross breeding give higher milk yield. There
arc provisions to help the small farmers by incentives in the
form of loans for the purchase of milch animals. Many farmors
have purchased milch animals through tho help of the Small
Farmors' Development Agency (SFDA). Because of this incentive,
a large numbor of buffaloes arc brought to our state along with
cows end goats. The chief source of these buffalocs is the
neighbouring state of Tamil Nadu, whore bruccllosis secms to
be cndemic, With good transportation facilities, there has
been an increase in the cattle movement betweon states.
Polding (1943) obscrved that tho exotic breeds and their crosses
arc comparatively more susceptible to brucellosis than the
indigenous breeds. The incrcasc in tho number of crossbred
animals has cnhanced the possibility of susceptibility of
animals in this statoc to brucellosis., Since cows and buffa-
loes mingle freely during transport, the buffaloes arce cqually
cxposed to infeetion. This is further enmhanced by the existe-
ing animal husbandry practices in the state where different

specles of livostock arc housed together.

In this study 1026 buffalocs were tested. There were
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no positive rcactors among the animals maintained in the
organised farms. The overall incidence of brucellosis

amon, the population tested was 2.24 per cent.

On examining the incidence of bruccllosis {positive
cases) with reference to Group III, and Group I it was found
to be statistlcally significant. The normal deviation
valucs (u) iun these two cascs turned out to be 2.87 and

3.92 respectively.

On comparing the ineidence of bruccllosis in teras of
positive cases between Group III and Group I, no significant

difference between the proportions could be found (u = 0.43).

¥o significant diffcerence was observed in ihe proportion

of positive cases between males and females (u = 0.15).

On cxemining the incidence of brucecllosis {suspeeted
cases) with refeorence to wroup III samples and Group I samples,
iv was found to be statistically significant. Thc normal de-

viation valucs in the two cases were 7.20 and 7.94 respectively.

Inc suspected cases were also found to be cignificant
in organiscd farms with normal deviation valuc 2.03. The
three groups were comparcd with regard to the suspected cases.
It was found that the suspeeted cases were proportionately
more in Growy IIT than in Group I and tholr diffcrence was

significant (u = 2.46). Similar differeonces between Group ITI
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and Group II were also found to be significantly differcnt.
The roespective normal deviations were 3.91 and 2.88. Pro-
portionately the incidence in Group III animals cxeccded the
same in both Group 1II and Group I. Howecver, the iancidence in
Group II was found to be proportionately loss than the same

in Group I.

On further amalysing the suspccted cases, in was found
that there was no significant difference in their proportions
between male and female (u = 1.44). However, sign.ficant
differcncec was observed in their proportions between adults

and young (u = 2.72).

The brucella free status of the organiscd farms may be
duc to cofficicnt management practices and good sanitary con-
ditions. According to Polding (1948) lack of sunlight and
high humidity favour the sprecad of bruceclla infection. The
animals in the organised farms are not exposed to infection
from cxternal sources, as they are scldoam taken out of the
farms in which they are kept. The suspeeted cases in the
organiscd farms were statistically significant on the first
(occasion of) testing, but on re-testing, descending titres
were observed, indicating that the animals were ncgative to
brucellosis. The poliey of artificial inscmination adoplcd
in the farms for brecding, perhaps, may be, one of the factors
which contribute towards the non-occurrcnce of the discase in

Group II animals.
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Milk ring test was done in individual animals to
identify tho rcactors. In the present study, 73 animals
from Greoup I and all the 42 milch animals in Group II were
tested by individual MRT. In the first group, onc animal
gave a ++ MRT, but it was ncgative to STAT, The gsamples
werce taken ten days aftor celving. Another animal of the
samc group from which the samples were taken 20 days after
calving, showed a + MRT rcaction and a STAT titre of 80 I.U.
per ml, One she-buffglo, from Group II, which gavo a +++
MRT reaction was necgative to STAT. All the other milk samples

collected from the two groups were ncgative to MRT.

The animals in Group I which showed MRT positive and
STAT necgabive rcactions werce in the carly stage of lactation.
The MRT positive rcaction may be duc to the occurrence of
agglutinins in the milk carlicr than they appear in the blood
as suggested by Wall (1930). Since tho animal was sold out
furthor studies could not be taken up. Another sample of the
same group gavo a positive rcaetion to both STAT and IRT,
because the agglutinins appeared simultancously in milk and
blood as the sample was taken on tho 20th day after calving.
The agglutinins normally make the appearance in the blood
within 2 to 20 weeks aftor calving or abortion as stated by
Stableforth (1959). Hence the finding is in accordance with
the observations made by Mohanlingem gt al. (1965), Kapur and
Singh (1967) and Chattorjecc and Ganguly (1968), whorcin 100 per

cent correlation was obscrved between MRT and STAT.
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Tho animal, from Group II, which showed a +++ MRT
and a negative STAT rcaction waes in tho late stage of lacta-
tion. This may be a false positive rcaction and night have
been due to the presence of serglobulins bearing the seoro-
agglutinins which meke an incrcasing appearance in tho last
6 to 8 wecks of drying off period (Kerr, 1960). Similer
false positive results may e also occur duc to the presence

of non-specific agglutinins,

The limited number of suspected cases which were re-
tested showed that the majority of them were actually negative
to brucellosis. Hacmorrhagic septicacmia vaccine is regularly
admninistercd to cattle in Kerala State. This vaccination may
causc an inereasc in the scrum titre against the Br. abortus
antigen by onc step (Pandaet al., 1963). The occurrcnce of
a large number of suspected cases may be attributed to this

causct.

The higher incidence of suspected cases of brucellosis
among animals of Group III may be duc to inapparont brucella
infeetion. Free trade of livestock cxists between the
adjascent states of Tamil Nadu and Kerala. Tho majority of
the animals sent for slaughter at Irichur, arc brought from
Tamil Nadu, an ondemic arca for bruccllosis. Thesc factors
may contribute for the higher incidence of suspeeted reactors
among tho animals brought to the abattoir. Stableforth (1959)
stated that "it is not possible to recach any satisfactory
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conclusion rogarding rclative sex susceptibility in bovines
because males and females are kept under such different con-
ditions",., In theo present study, the overall incidence among
males and femaleswas morc or loss the samc. So it is inferrcd
that males and females are equally susceptible to brucellosis.
This finding is in disagrcement with the inference of Kataria
ot al. (1963) who noted that the buffalo bulls wore affected
with bruccllosis to the extent of 15.71 per cent when the
corresponding figure for she-buffaloes was only 3.74 por cent
in Madhya Pradesh.

It was obscrved in this study that adult animals are
morc susceptible to bruccllosis than young ones, which 1s in
accordance with the findings of a survey of brucellosis among
animals of military farms (Anon, 1962). According to
Stableforth (1959), calves arc relatively insusceptible upto

the brecding age.
Methods of control

Control measurcs arc normally based on hygiene, vacci-
nation, testing and disposal of affected animals. Complete
co-operation from the stock owners is the most important re-
quirement to tackle this problem. Eradication by test and
slaughter is the best policy when the incidence is low. The
Joint FAQ/WHO Exvert Pancl on Bruccllosis (1951) recommended
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testing and elimination of rcactors in places where the
prevalence of bruccllosis is in less than threc per cent

individual animals.

Under the cxisting socio-cconomlc conditions in the
country, it is difficult to advocate tost and slaughter
method in Indla. The policy of test and segregation is the
only method which is practical and feasible under Indian
conditions. Eventhough this mothod is slow and laborious,
it has ocen offectively used in cstablishing clean herds.
In the majority of the states, the rcactors are left cithor
mixed with healthy animals or segregated in tho same farm
premises, the attoendants being common for both the herds.

The tost and segregation method has been adopted with
success in Uttar Pradesh, where tho ineidence was brought
down from 5.6 per cent to 1.42 por cent within a period of
eight years. The positive reactors were transferred to a
soparate farm in Uttar Pradesh. 1In Haryana, theo mothod was
adoptced by scgregating the positive rcactors in the same
farm, but far away from the testing herd. The percentage
of positive rcactors was brought down from five to nil within
five ycars. Madhya Pradesh also adopted the test and segre-
gation method. Since now farms were started, the Jinal
results arce yet to be ascertained (Mathur and Shama, 1974).
In the neoighbouring state of Tamil Nadu, a certificd herd

scheme is in operation, wherein units of ton animals and more
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can be registered at nominal charges. Periodical testing is
carried out to detect and eliminate the positive animals.

The jmplementation of the scheme will reduce tho ineidence

of bruccllosis gradually lecading to the formation of brucella
frece units, which, in turn will lcad to the natural cxit of

the discase.

An cstimate of the incidence of bruccllosis, in other
spceies of animals like white cattle, sheep, goats and swine,
in Kerala was not availablc. Local surveys on the ineidence
of brucellosis in above specics of animals have to bo under-
taken to arrive at definite conclusions. The following pro-
cedurcs arc to be adopted for conbrol and cradication of the
discase. If the overall incidence is below 3 per cent the
test and slaughter policy is the best. Test and slaughter
method if not foasible in Kerala duc to economic rcasons,
the test and segregation of the affected animals is rccom-

mended .

Milk ring test can be used to detect the infceted herds

Since there arc co-operative milk socictices in most of the
villages, collcction of pooled samples of milk will be casy.
The test should bo conducted at lcast twice an yecar in cach
locality. Standard tube scrum agglutination test should bo
conducted on all animals in the infected herd. Ihe rcactors
must be branded and scparated. As seon as possible, these
animals should be ecliminated.
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A programme to vaccinato all calves at tho age of
4 to 6 months must be undertaken with immedlate effceet,

prceferably with strain 19 vaccine.

Effcetive information compaigns arc nccessary to
make tho cattle owners understand that 1t is not cconomical
to kecp Brucella infected animals. The public may also be
made awarc of tho hazards of using infected milk and its
products. The cattle owners should be made to recalisc the
benefits derived from cstablishing an accredited herd for
brucellosis. To cnecourage the formation of accredited herds,
the cattle owners should be given an incentlve. DBxitension
publications, press rclcases, films and propaganda works can

be made usc for this purpesc.

Infected materials should be disposed off or disine
fected properly, so that the spread of the discase through

them i1s prevented.

It should be made legally obligatory that cattle
owners should possess a licence which is issued on the basils
of a certificate showing cthe brucella free status of the
animals. The licence may be rencwed ammually. The issue of

tho certificate should be on the basis of blood testse.

It is desirable that the Veterinary Institutions in
the State should be well cquipped to sercen the blood samples

so that the cattle owners can rcenew their licence without dolay
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Tho authoritics should insist that animals arec permit-
ted to enter tho state only on the production of a certificate
to the effceet that thoy arce free from the discase or with a

valid vaccination cortificate.

The public health authorities and the staff cengaged in
the animal husbandry activitices in the state should follow
uniform rules and recgulations with respecet to the issue of
certificates, cattle movemonts, periodical blood testing and

leglslation for tho control and cradication of the diseasc,
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SUMMARY

A field investigation was carricd out to assess tho
incidcnce of bruccllosis in buffalocs in and around Trichur
and in three organized dairy farms in different parts of
the State. During this investigation 1026 buffaloes were

tested, These animals were divided into threce greups.

The first group comprised of 590 animals, in and around
Trichur, including those which were brought to the Veterinary
hospitals and artificial insemination centres, attached to
the Kerala Agricultural University, at Mannuthy and Trichur.
Therec were 568 females and 22 males in this group. 411 these
animals were tested by the standard tube scrum agglutination
test (STAT) and 15 animals were found to be positive to bru-
cellosis, All the males were negative to STAT. The percent-
age of positive reactors in this group was 2.54. Individual
milk ring test (MRT) wes conducted on 73 milk samples, collcct-
cd at random, from these animals. Out of the two animals which

were positive to MRT, onc was positive to STAT also.

Among the STAL positive animals, one had previous
history of abortion two ycars back and the other had retention

of placenta.

In the sccond group, a total number of 146 animals

located in the three organised farms in the gtate were examinoed.
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There wero 101 females and 45 males in this group. All the
animals were negative to bruccllosis by STAT. Individual
milk ring samples from 42 she~buffaloes from this group were
subjceted to MRT. Onc aniwal in the late lactation gave a
positive MRT rcactlon which was considored to be a false

positive recaction.

The third group included 213 malos and 77 females
brought Lo the abattolr at Kuriachira, Trichur. Positive
roactions to brucecllosis by the STAT were shown by six males
and two females. The percentage of incidence, in this group,

wag 2.76.

The overall incadence of bruccllosis among the buffalo
population under study was 2.24 per cent. However, local
surveys on thc incidcnce of the discase in other spocics of
ammals have Lo be conducted to arrive at definite conclusions.
If the overall ancidence is below three per cent the best
method of control and cradication is the test and slaughter
policy. If this mothod is not fcasible due to cconomic
rcasons, test and segrogation as recommended by the Joint
FAC/WHO Export Paucl on Brucellosis (1971) with vaccination

is recomnendcd.
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ABSTRACT

Tho result of an investigation, carried out on 1026
buffalocs in and around Trichur, to assess tho ineidonco
of brueellosis in buffaloecs was recorded. Standard serum
tube agglutination test was carried out on the blood
samples collected from 590 animals in and around Trlichur,
146 animals maintained in tho threc organised farms in the
State and 290 animals slaughtored at the abattoir, Kuriachiras,
Trichur. Milk ring test was conducted on 115 individual
gsamplos of milk. The overall incidonce of bruccllosis in
the buffalo population tested was 2.24 peor cent. AlL the
animals maintained in the organised farms gave a nogative
rosult to brucellosis. The possible methods of conbirol and

cradication of brucecllosis in Xerala State were discussed.



