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INTRODUCTION

Tho buffaloes (Bubalus bubalis) arc found in wild, 
semi-wild and domesticated conditions. Domesticated 
buffaloes arc valued for -choir milk, work and moat.

In India, for many years to come, cattle and buffaloes 
arc likely to continue as tho mainstay of agricultural opera­
tions, particularly for the small and marginal farmers. Cattle 
and buffalo raising offers very significant employment and 
augmented income to the farmers.

During the last quarter of a century, the buffalo 
population has grown over 300 percent. In 1974, tho buffalo 
population in tho world was estimated to bo nearly 140 millions 
India possesses 57.941 million buffaloes, which constLtuto 
nearly 50 per cent of the world population of buffaloes, out 
of which 4.72 lakhs are in Kerala. (Report of tho National 
Commission on Agriculture, India, 1976, Parc VII).

Hie best milk broods of buffaloes are located in India.
The bulk of milk produced in this country comes from buffaloes. 
Tho buffalo mi 11c, with its high fat content, nas a good 
market. The average annual milk production per buffalo in 
India is estimated at 504 Kilograms as against 157 Kilograms 
in cows. Indian buffaloes produce 11.24 million conncs of milk 
which is equivalent to 54.3 per cent of tho cotal milk produc­
tion of our country (Report, of cho National Commission on
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Agriculture, India, 1976, Part VII)*

It is evident from those facts that buffaloes play 
an important role in tho economy of tho country. Various 
animal husbandry activities aim to evolve high producing 
healthy livestock population. Freedom from diseases is tho 
most important factor to achieve this goal. Though buffaloes 
are good dairy animals, thoy are seasonal breeders having a 
usually longer calving interval. Hence disoasos of the re­
productive organs affect their utility more adversely than 
that of tho cows. Among tho diseases affecting tho genital 
organs of dairy animals brucellosis occupies an imp02tant 
place•

The disease, brucellosis, in animals and man is caused 
by members of the genus Brucella. Though extensive knowledge 
with regard to etiology, epidemiology and preventive measures 
is available, brucellosis still continues to be a major 
problea. In cattle, abortion or premature expulsion of tho 
foetus is tho most important feature of tho disease. Tho 
organism is intracellular and forms typical granulomata. Those 
two factors may be responsible for relapses aftor antibiotic 
therapy and also for a tendency to assume a chronic form with 
complications including arthritis, orchitis and involvement of 
other organs of tho body.

As a zoonose, the infection is transmitted to man
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through milk, milk products, moat or by contact with infected 
materials*

Abortion, premature death, decrease in milk yield, 
sterility and infcctivo nature of the disease cause great 
economic loss to tho farmer and to tho nation as a whole. 
Mathur and Sharma (1974) conducted a study to estimate the 
economic loss to India duo to brucellosis among cattle and 
buffaloes* According to them the annual economic loss to the 
country duo to reduction in milk yield and loss of calves was 
estimated to bo approximately Rs. 311.47 million. Hie actual 
losses would bo many times more, if the loss of fort Llity, 
prolonged calving intervals among tho affected animaLs, loss 
of bullock power in tho case of work animals, cost of replace­
ment of affected dairy stock and losses suffered by sheep, 
goats and swine are also taken into account.

Tho disease is not transmitted, generally, from man
to man, directly or indirectly and as such control of brucello­
sis in animals will result in the prevention of the disease in 
human beings.

An exact estimate of tho overall incidonco oi brucello­
sis in buffaloes in this country is not available. A number
of local surveys has boon made in different parts of the 
country. Most of these surveys have boon carried out in 
white cattle, sheep and goats•
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In Kerala, tho amount of work carried out on tho 
incidence of brucellosis is very scanty and no systematic 
surveys have boon done in buffaloes till date.

Hence it is considered desirable to undertake a study 
on the incidence of brucellosis in buffaloes. Eradication 
schemes can d o  organised on an area basis only if relevant 
information on tho incidence of brucellosis is available.
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REVIEW OF LITERATURE

History

Tho first accurate description of brucellosis was 
made by Mars ton (1863). Microooccus molltensis, tho first 
member of the group, was isolated by Bruco in 1887 from tho 
sploen of patients who had died of malta fever. Bang in 
1897 described tho second member of tho group, Bacillus 
abortus, tho causative agent of brucellosis, a disease now 
known as Bang’s disease or infectious abortion of cattle. 
Brucella abortus was later demonstrated in tho milk of infect­
ed cows (Schroedor and Cotton, 1911).

ffiLgja.fiPg.W3. JBSlifellflalg. of Bruce 1887 and Bacillus 
abortus of Bang 1897 wore found to bo closely resembling 
microscopically, serologically and biochemically (Evan3,1918). 
Moyer and Shaw (1920) grouped all tho organisms under tho 
genus Brucella in honour of David Bruco. Since tho isolation 
of Brueolla organisms tho disease has boon 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 epizootics 
in many farms and several village-herds in India, producing 
1.5 per cent abortion in an year. Numerous workers have
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reported tho prevalence of brucellosis among tho livestock 
population, in different states of India (Mathur, 1962).
It was specially pointed out that the incidence in the state 
of Orissa was tho highest, where, in certain parts, it was as 
high as 50 por cent. Raja fit al. (1959) recorded brucellosis 
in two cows out of seven examined in Trichur Taluk of Kerala 
State.

Many workers have recorded the prevalence of the 
disoaso in buffaloes. Panda fit al* (1952) examined 00 samples 
of buffalo milk and found that seven (23.33$) wore positive to 
brucellosis. Gentile (1957) demonstrated Brucella abortus 
bac^oriologically and biologically, in materials collcctod 
from aborted foetuses, foetal membranes and blood samples 
collected from buffaloes in which abortion occurred at sixth 
to eighth month of pregnancy.

Gorner and Conncl (1958) reported tho incidence of 
brucellosis in bison (Bos bison) in Elk Island, National Park, 
Alberta, Canada, and they observed 111 samples positive (32.3$) 
out of 343 examined.

Studios conducted by Lall and Bakshi (1960) on a herd 
of Sahiwal cows and Murrah buffaloes maintained at Chak 
Gangoria, for three consecutive years from 1956-1958, revealed 
tho incidence of brucellosis as 1.1, 5.3 and 4 por cent respect­
ively. Kamel and Fattah (1961) wore able to detect seven por cen
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positive cases of brucellosis out of 227 samples of buffalo 
serum examined. Rose fit fii* (1961) observed positive brucella 
agglutinin titres in 27 out of 66 buffaloes in Brazil.

While testing the sera samples of East African game 
animals for brucellosis, Rollinson (1962) discovered 11 react­
ors (73.33$) out of 15 buffaloes examined. Out of 439 samples 
of serum from buffaloes examined by Hamada fit fil. (1963), 0.46 
per cent was found positive.

Bhambani and Krishna Murty (1904) woro able to isolato 
Brucolla strains from an infected herd of buffaloes maintained 
at the State Livestock Farm, Madhurikund, Uttar Pradesh. 
Mohanlingam fit (1965) detected 6.4 per cent incidence of 
brucellosis among buffaloes in Madras out of 110 bulk milk 
samples collected from 1650 animals. Thorpe fit al. (1965) wore 
able to detect Brucolla abortus agglutinins in tho serum sample 
of bison among the wild life and livestock of West Central 
Utah (U.S.A.).

The incidence of brucellosis in buffaloes was reported 
by Mathur (1962, 1966, 1968 and 1969); Pat and Panigrahi (1965); 
Thanappa Pillai (1966); Shivadokar (1967); Soni (1967);
Tbrosov (1967); Kapur and Singh (1967); Sadykhov (1968);
Staak fit fil. (1968); Chattorjeo and Ganguly (1968) and Panda 
(1969).

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



total incidence of brucellosis in buffaloes in Madhya Pradesh* 
Tho prevalence of brucellosis in buffaloes was observed by 
Tanwani fife al. (1971); Siriha and Pathak (1971, 1973, 1975);
Sr ocmannar ay ana (1972) and Buth and Manchanda (1972). Sree- 
nivasan (1972) recorded the incidence of brucellosis among 
cattle and buffaloes in Tamil Nadu to be 2.7 per cent. Dash- 
damirov (1973) gave an account of brucellosis in buffaloes.

Mamafcelashvili (1973) in his review mentioned high 
percentage (11-54$) of cases of brucollosis in buffaloes 
during tho period 1941-1965.

It was mentioned in the final report of 1976 (un­
published ) on tho "Project for the Investigation of Microbial 
Aetiology of Infoctious Abortions in livestock in Kerala", 
that four reactor buffaloes, with low titres below the positive 
level, were detected out of nino abattoir samples. Besidos 
this, no attempt was seen to have boon made to investigate 
brucollosis in buffaloes In Kerala.

Kulshrcshtha fife (1973a and 1978) reported ©n 
incidence of 4.4 per cent in buffaloes in Haryana State.
They opined that there seems to be an increasing trond in the 
prevalence of brucellosis in cattle and buffaloes in thet state.

Mathur and Sharma (1974) reported tho overall incidence 
of brucollosis in cattle and buffaloes in India to bo 5.21 por 
cent in organised herds and 6.55 por cent in village stock.
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The stato-visc incidence of brucellosis as compiled by them 
is shown in fables 1 and 2.

Diagnostic methods

In affected animals tho excretion of Brucella tnrough 
milk is intermittent and with vaginal discharges occurs only 
at a particular time* So a combination of more than one 
method is essential for the diagnosis on which control pro­
cedures can be based. Cultural, biological and serological 
tests are carried out for this purpose. Generally, some of 
the indirect methods are used for the detection of carriers.

Milk, whoy, blood, serum and vaginal mucous are the 
materials used for conducting laboratory tests. The aggluti­
nation test and tho milk ring test are most widely used in 
cattlo.

Complement fixation test (CFI).

Larson (1912) introduced tho CFT for brucollosis. In 
India, it is not used commonly. In Sweden and Denmark it is 
used as an accessory method for routine examination. Van Dor 
Sehaaf and Jaartswcld (1962) observed that CFT Is superior to 
tho agglutination test as a method of differentiating between 
infection with a moro virulent strain and a less virulent 
strain. Mylroa (1972) stated that tho CFT was the most satis­
factory tost for identifying infected cows.
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Nowton £& jgi. (1974) woro of the opinion that CFT is 
an accurate and sensitive means of diagnosis and helped bo 
differentiate residual antibody reactions following vaccinat­
ion from reactions associated with infection. The tost is 
also valuable in detecting chronically infected herds.

According to Morgan and Richards (1974) most countries 
employ CFT for use in cases of sera which give inconclusive 
reactions to the standard tube scrum agglutination test. Tho 
CFT is approved for use in tho diagnostic laboratories engaged 
in tho eradication of brucellosis. It is widely used Ln the 
United Kingdom and Australia.

Blocking tost.

This test, described by Griffiths (1947), is used 
when blocking antibodies arc present in tho serum.

Coomb*s tost (Antiglobulin test).

Coomb jsi si. (1945) described this tost which brings 
about agglutination of cellular antigens that have attached to 
them non-agglutinating antibodies from a previous negative 
agglutination test. Even in animals nearing parburition, this 
tost had given consistent results. Lowkowicz (1974) and 
Cunningham (1977) stated that due to its sensitivity, this 
tost is most useful for comparison of total specific immuno­
globulins .
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Plato or rapid agglutination test (RPT).

Huddloson (1920, 1932 and 1943) discovered this test* 
It was widely used for routine examination of catt.lc m  North 
and South America giving satisfactory results. Serum, whey 
or whole blood can be used for this tost. Tho tost can bo 
standardised with the international serum.

Surface fixation test (SFT)-.

Castaneda (1950, 1953 and 1954) described a surface 
fixation method to tost scrum on filter paper• Caldas and 
Machado (1961) found that whole milk gavo false positive 
results, but skim milk gave results which agreed w^th the 
results of tube agglutination tost. Mathew al* (1966) 
made a modification of this tost by using coloured antigen 
and positive scrum on Whatman filter paper No. I and claimed 
that this modified tost called MTM tost is specific for 
brucellosis.

Rapid cup agglutination test,

Jameson (195?) described this tost. Concentrated 
antigen and serum dilutions are mixed in Perspex plate wells 
and incubated at 37°C for 90 minutes. The results are road 
by oblique transmitted light against a black background. This 
tost was found to bo very roliable.
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Vaginal mhcous tost.

Hie vaginal mucous tost was described by Korr (1955). 
Marr and williams (1958) found that a high proportion of tho
cows which wore positive for vaginal mucous test and milk
ring tost wore excreting Brueollao in thoir milk. Boyd and
Rood (I960) found that this tost was loss affected by extrinsic 
factors. A positive reaction in this tost is indicative of 
virulent field infection. This tost would not give a positive 
reaction in animals vaccinated with strain 19 vaccLno.

Rose Bengal Plato Tost (RBPT).

This is a modification of tho acid plato tost intro­
duced by ILose and Roopke (1957) who noted that tho antibody
activity of non-specific agglutinins is destroyed at a low
pH (3.6). Tho specificity of tho specific aggluti oins remain­
ed unaffected. The antigen used in RBPT consists of Brucella 
abortus strain 19 colls stained with tho dye Rose Bengal and
suspended in phenol saline buffered at pH 3.65. This test is
now routinely used for screening bovine sera in Australia and 
England. Tho efficiency of this toss was further emphasised 
by various workers (Hylrea, 1972 j Hunter and Allen, 1972; 
Schoibnor and Louchta, 1977; and Kulshrcshtha j2t &L., 1978).

Card tost

E)o TiGst satisfies tho need for a rapid, sensitive and
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accurate one for screening any herd especially in range areas 
(Nicolotti, 1967), In this tost plasma is quickly produced 
through the use of lectins (phyto-haemagglutinins) and an anti­
coagulant by tho aid of a microblood plasma separator. Tho 
test uses only one dilution of antigen, plasma or sorum and is 
road as nogativo or positive.

Heat Inactivation Test (HIT).

Amcrault al* (1961) developed HIT for differentiat­
ing specific and non-specific agglutination in bovino brucello­
sis. Hie primary value of this tost will bo to supplement the 
standard tube serum agglutination tost and RPT by classifying 
tho brucellosis status in problem herds. Tho percentage of 
reactors was lessor with HIT when compared to that with STAT 
(Kulshreshtha si &1m  1973).

Morcaptoethanol tost

Rossi and Cantini reported in 1969 that tho serum when 
treated with morcaptoethanol before conducting a normal STAT, 
tho non-specific blocking substances in the serum may bo 
destroyed. In general, this tost gives nogativo results in 
vaccinated non-infectod herds.

Gel diffusion tost

Bruce and Jones, as early as 1958, described this test 
in which cultures of fiaasglla fflQ.litg.nsi9. (but not of abortus
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or g£. suis) yielded a diffusible antigen which produced 1 to 
3 linos with sera of rabbits, goats or cattle infected with 
B&. abortus or Q£» molitonsis. Sinha and Pathak (2971) found 
that specific precipitin lines developed with heat stable, 
water soluble antigen of Brucella colls, when tho whey of 
infected cows and buffaloes was used for gel diffusion.

Indirect Haomagglutination Test (IHA).

Becht (1958) observed that by extraction with acetic 
acid at 100°C, followed by precipitation by alcohol,, a substance 
could bo demonstrated in B£. abortus which could sensitise the 
tho cattle erythrocytes, which in turn, were specifically agglu­
tinated by sera from cattle with brucellosis. This test was 
found valuable in the case of sera which reacted doubtfully in 
tho slow agglutination tost.

Erythrocytes coupled to either lipopolysaccharido (LPS) 
or intracellular antigens (IC) of abortus were used by 
Corbel and Day (1973). IHA test dsing LPS antigen sensitized 
erythrocytes, correlated well with STAT and to certaLn extent 
with RBPT. The tost was found very usofUl to detect antibodies 
in tho earliest stages of infection, whore tho sera Eaight foil 
to react in the standard test. Tar an gt &J,. (1977) have also 
obtained favourable results regarding tho sensitivity and speci­
ficity with this tost in cattle and swine.
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Antibody neutralisation tost

Chernyshova and Aslangan (1975) found this tost suit­
able to detect antigen in water, milk or tissues. Normally 
inactivated rabbit serum, brucellosis immune scrum,, suspension 
of sheep erythrocytes sensitized with specific lipopolysaccha­
ride antigen and suspected samples wore used for tine tost. 
Sadykhov (1977) reported this tost was specific and highly 
sensitive and could be used for testing aborted foetuses and 
placenta*

It may bo mentioned that Obdokov fit &L* (1977) observe a 
that by treatment with cystine hydrochloride, tho IgM fraction 
in tho sera could be inactivated. According to the above 
workers predominance of IgM characterised the acute phase of 
tho disease, whereas Igh predominance indicated a chronic phase. 
So agglutination reaction used on samples before and after 
treatment with cystine hydrochloride could give an indication 
of tho duration of infection in a herd. She same test would 
also help to differentiate tho immune response in vaccinated 
animals and in those with latent infection.

The IgM fraction could bo selectively removed by rivanol 
(ethacridino) precipitation as shown by Erdom and Unol (1969).

The inactivation of tho IgM fraction by various methods 
tends to minimise the number of false negative classification
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of animals, especially in countries whore no vaccination 
programme is practised (Joint FAO/WIIQ Export Committee on 
Brucellosis, 1971).

Allergic tests

McFadyoan and Stockman (1912) studied this test as a 
moans of detecting Brucella infection in cattle. It was found 
not very reliable in cattle.

Fluorescent antibody method

According to the recommendation of the Joini, FAO/WHO 
Expert panel on Brucollosis fifth report (1971) tho fluores­
cent antibody method provides an accurate means for differen­
tial diagnosis. If the laboratory is well equipped and have 
well trained personnel, this method is recommended ior routine 
diagnosis along with bacteriological examination.

Standard lube serum agglutination tost (STAT, SAT).

Wright and Smith discovered this test in 1897 and 
Grins ted (1909) was the first to use this tost in cattle. 
According to tho Joint FAO/WHO Expert Committee on Brucellosis 
(1971) this tost remains tho most commonly used diagnostic 
tool for bovine brucollosis, though certain limitations wore 
rocognisod. In all species a position result is of value.

Huddle son and Smith (1931) followed up for a period of
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eight years, tho casos of 247 animals which reached to tho 
test at a titro of Is25 and abovo. They found that except 
four animals, which woro permanently nogativo, all <;hc others 
remained roactors.

Lamarlior (1938) observed ascending serum titres in 
animals which later aborted. During tho second fortnight 
after abortion, tho highest titro values were observed. Then 
there was a gradual reduction in tho values, which, sometimes 
disappeared completely and tho agglutinin titro again increased 
when tho animals woro rcbrod.

Seminal plasma can bo subjected to tho STAT. As in­
fected bulls often have high titres in seminal plasma than in 
serum, tho tost is of particular value in tho survciLlancc of 
animals in tho artificial insemination centres (Joint FAO/WHO 
Export panel on Brucellosis fifth roport, 1971).

As in tho case of many other serological test s for 
infectious diseases, non-specific reactions wore observed in 
the case of brucellosis which limit tho accuracy of the test. 
Hess and Roopko (1951) demonstrated specific and non-specific 
agglutinins in bovine serum. Tho specific agglutinins arc 
relatively heat stable. The non-specific agglutinins are 
heat labile and inactivated at 70°C.

Kiggins £t &X. (1955) observed cross agglutination 
between Vibrio foetus and Br. abortus at low titres, though
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it does not inter for o with tho agglutination tost foe 
brucellosis.

Berman (1956) roportod that infection of Pastcurolla 
bacteria into cattle, which wero vaccinated with strain 19 
Br. abortus, in their calf hood, might give rise to anamnestic 
reaction. Panda £& &1. (1963) studied tho effects of vacci­
nating cattle with haomorrhagie septicaemia vaccine on 
Brucella agglutination test in local cattle and observed that 
in several animals there was an increase in the serum titre 
against l£. abortus antigen. This response started by about 
eight days and reached its peak by 15 days. In some cases 
this level remained stationary for 22 days. The titre declin­
ed to the original level by about 123 days. The response due 
to haomorrhagie septicaemia vaccination increased by one stop 
only. Tho authors attributed this increase to non-specific 
stimulus of anamnestic type.

Jaartsvold and Kuringon (1973) noted that following 
infection of cattle with Yersinia enterocolitica serotype 9, 
false positive results might be obtained for STAT, OFT, Milk 
ring test (IKT) etc.

Bakshi and Narain (1964) undertook a study to compare 
HIT and STAT for differentiation of specific and non-specific 
agglutinins in tho sera of Indian cows and buffaloes, which 
wore showing STAT titrcs of 1:10 and above. They concluded
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that HIT may be conducted as a supplement to STAT, vhilo 
Siriha and Pathak (1975) observed high correlation between 
STAT and HIT.

Kulshrcshtha and Ramachandran (1970) conducted a 
study of the correlation of agglutinins, haemagglutinins 
and complement fixing antibodies in bovine brucollosis.
They observed that agglutinins appeared much earlier in 
vaccinated cattle. The haemagglutinins and complement fix­
ing antibodies disappeared much earlier in them. All tho 
three types of antibodies persisted longer in infected ani­
mals. According to Hunter and Allen (1972) STAT gave tho 
best correlation with MR.T (93.7$).

Lowkowlcz (1973) foundtthat, during pregnancy, tho 
highest titres wero observed in tho third month and the lowest 
in tho fifth month. Hearing parturition the results of tho 
CFT and STAT wore unreliable in some cases.

However, the STAT had boon universally adopted and 
has been widely employed in tho routine dotcction of infected 
cows and as a means of diagnosis, it was found highly satis­
factory for the purpose of separating the infected from tho 
non-infocted animals under a system of control. But thoro 
aro circumstances which restrict the use of this tost. In 
rocontly infected herds the disease may be spreading rapidly, 
the bacilli might multiply in the uterus and even cause
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abortions before agglutinins appeared in the serum. In such 
cases the tost should bo conducted as often as once n month 
(Udall, 1972).

Hie relative value of this diagnostic tost for survey­
ing the incidence of brucellosis in bovines was confirmed by 
the reports of the Joint FAQ/WHO Export Panel on Brucellosis 
(1951, 1953, 1958, 1964 and 1971). Though Kulshrcshtha al. 
(1973b) suggested the simultaneous use of CFT to overcome the 
limitations of agglutination tests, Ergoto al. (1976) 
considered that STAT was the most sensitive tost when compared 
to CFT and Coomb’s test.

Many of the earlier workers recognised that the titro 
obtained with a given serum was influenced by the test methods. 
In 1933, in Great Britain, a dried referonco-serurn was prepared 
for the standardisation of methods in difforont laboratories 
(Stabloforth, 1936) and this was adopted by the Office Inter­
nationale des Epizoocies (OIE) in 1937 following recognition 
of the wide divergencies in tl<o methods used and in the real 
significance of the diagnostic criteria of different countries 
(Stabloforth, 1959).

The Joint FAO/WHQ Export Panel on Brucellosis (1951) 
recommended that international uniformity should bo secured 
and suggested that sensitivity of the tost performed smould bo 
indicated by expressing 50 per cent agglutination bitre xrith 
the OIE standard dried sorurn containing the tost antigen and
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the method. The test results of STAT should always bo stated 
as international units.

An international standard anti-Brueella abortus serum 
has boon established by the FAO/WHQ Export Committee on Biolo­
gical Standardisation in 1963. The international serum contains 
1000 units per ml of reconstituted scrum.

Castaneda (1961) recommended the following formula for 
converting the 50 per cent agglutination titro to the inter­
national units.

Titro of test serum with local antigen x 1000 = International
Titro of standard serum with local antigen units per ml oftest serum.
In India, 50 per cent agglutination at 1*40 is taken as equi­
valent to 80 international unit (I.U) per ml. The antigen 
prepared at Indian Veterinary Research Institute (IVRI) shows 
50 per cent agglutination at 1/500 final serum dilution with 
Indian standard anti-Brucella abortus serum having 990 I.U.
So to express the results in unit system, double of the serum 
titro showing 50 per cent agglutination will bo the total 
number of I.U. per ml of serum.

Milk Ring Tost (MRT)

Coolcdgc (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 studies on large number of infected 
cattle that there was some relationship between the agglu­
tination titro of the whey and the presence of Brucella in 
the milk. Doyle (1936) reported isolation of j|£. abortus 
from the milk of non-reactor animals.

MIT is the same abortus ring tost introduced by
e

Floishauor (1937) to detect agglutinins in milk. The test 
was further studied by Bruhn (1948), de Moulin (1951) and 
many others and had been established as a competent screen­
ing tost.

Zaki (1948) examined 200 milk samples from reactor 
Egyptian buffaloes (Syncores caffor) and found that 30 per 
cent of them excreted the organisms in the milk. He isolated 
Br. abortus, from the milk of buffaloes with a blood tltre of 
1:20.

Although the nature of the ring test reaction was not 
fully understood, it was presumed by Van Drimelon (1951) that 
the rising cream layer acted as a filter or sieve, preventing 
the clumped bacilli from sinking and carrying them up into the 
cream layer• Ho found that the MRT remained positive in natu­
rally infected animals as long as Brucella organisms wore 
being shod, oventhough serum agglutination titre had declined.

Roopko si. (1957) noticed marked variations between 
quarter milk titros and also in tho relative levels of aggluti­
nins in tho blood. Those variations suggested that specific
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Brucella agglutinins in the milk didnot result from blood 
agglutinins, but from udder infection and also indicated the 
presence of a barrier which prevented the free movement of 
the agglutinins. Marr and Williams (1958) observed that a 
consistently positive MET in herd milk samples reflected 
infection in that herd.

McDiarmid &1, (1958) concluded that cvonthough the 
ring test (MET) was very sensitive, it was of no great value 
in determining the state of immunity of cattle vaccinated with 
Strain 19 vaccine at calf-hood and subsequently exposed to 
infection.

Jaanoy al. (1958) tested 3615 herd samples of milk 
and concluded that milk ring testing every six months in con­
junction with STAT on milk ring suspicious herds appeared to 
be a highly effective procedure for reducing the incidence of 
bovine brucellosis.

Kerr £& al. (1959) stated that the udder may become 
the site of primary invasion and so testing the herd under an 
eradication programme should include the milk tost and the 
serological tests.

Pargaonkar and Premraj (1962) found that the hLgh fat 
percentage of buffalo milk did not interfere with the result 
of MET. They observed that a distinct cream layer was helpful 
for the interpretation of the results.



23

THulsiram and Sharma (1962) reported that there was 
no correlation between tho results of STAT and MET.

Panda and Mishra (19C3) investigated the offLcioncy of 
individual MET for the diagnosis of brucellosis in cows. Tho 
results shotfod that MRT could be employed as a routine test 
for tho survey of brucellosis with as much accuracy as the 
serum test.

Pat and Panigrahi (1965) presumed that ABE (MET) test 
might show positive reactions before soroagglutination tost 
became positive. The correlation between STAT and MRT was 71 
and 49 per cont in cows and buffaloes respectively.

Mohanlingam && al. (1965) used MRT as a screening 
measure in tho Brucella survey work in organised units of a 
dairy colony in Madras and found 100 per cont correlation 
with STAT. They also found that the normal range of fat 
content in tho milk did not interfere with MET results. They 
were of tho opinion that MRT in conjunction with sorun agglu­
tination tost in five minutes was roliable to screen the sub- 
clinical cases of brucellosis.

Thanappa Pillai (1966) found that although all STAT 
positives were positive to MRT, all MRT positives were not 
positive to STAT. Ho recommended MET for a primary survey to 
identify tho reactors. Kapur and Singh (1967) recommended 
ABE as a screening test for Brucella infection in individual
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animals. They found 86 per cent correlation in buff£ loos 
between STAT and MRT. Gent per cent of buffaloes reacting 
positively to STAT wore also positive to MRT. Soni &1. 
(19&) concluded that milk with a high fat content can be 
used for MET. Chatter joe and Ganguly (1968), while testing 
500 milk samples from cows and buffaloes, found 100 per cent 
correlation between STAT and MRT.

Roepke and Stiles (1970) concluded that a single 
milk ring test would have a 65 per cent probability of detect­
ing one reactor cow in more than 95 per cent of tho herds, 
if tho tost was conducted on bulk tank samples. Nandagoankar 
and Narayana Rao (1971) observed close agreement between MRT 
and STAT results. They found that H I  was quite sensitive 
for testing pooled buffalo milk can samples.

Cunningham (1971) tried to find out the relationship 
of tho presence of agglutinating, complement fixing and 
incomplete antibodies to St. abortus in milk to the MRT.
They noticed that tho intensity of tho MRT reaction iras pro­
portional to the total antibody content of the milk. Tho 
agglutinins caused a MRT reaction witnin one hour. After 
incubation for 18 hours at room temperature, tho MRT titre 
was positively related to the total antibody contentP whether 
agglutinins were present or not.

The nature of reaction in MRT, ie., ring or jodimont,
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is dependent on the nature of the fat globule membrane.
Milk samples containing fat globules give ring reaction, 
but those without fat globules give sediment reaction 
(Tanwani and Pathak, 1971).

According to McCaughey (1972) MET results wore depen­
dent on seasonal variations. Ho observed an overall MET 
efficiency of 73.4 per cent, while conducting examinations 
on 3,75,000 churin's and 737 herd's samples.

Buth and Manchanda (1972) carried out 3®T on pooled 
milk samples from lactating cows and buffaloes in 24 villages 
around Karnal. He tested 310 samples from 1113 cows and 183 
samples from 1271 buffaloes. The positive results wore con­
firmed by tube and plate serum agglutination tost.

Sinha and Pathak (1975) collected the individual 
serum and quarter milk samples of 40 lactating cows and buffa­
loes, which were ascertained to bo Brucella positive. Samples 
from known non-rcactor animals wcro also taken. They observed 
a wide variation in the MET titro given by each quarter. High 
serum titres compared well in the STAX and HIT. The corres­
ponding MET and whoy tube agglutination test (WIT) ti ;rcs 
showed correlation both in cattle and buffaloes• But the 
authors doubted the usefulness of MET titres for the appraisal 
of the Brucella status of an animal in the £iold conditions.
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Nicolas (1977) claimed that tho ring tost on herd 
milk samples detected brucellosis in tho third month of 
infection in 65 per cont ofcases and in tho fifth month in 
95 per cont of cases. Scrodiagnosis detected only 52 per 
cent of cases in the third month and ton per cont oT eases 
remain undetected even in tho nincth month.

Patterson and Doyoo (1977) studied the physical pro­
perties of fat globules from milk samples and found that the 
size or disparity of globule size could not bo corro Latod with 
MRT sensitivity* Inhibitory and enhancing creaming factors 
could be transferred from the cream to tho skim milk. Those 
factors could bo reacted with other cream and changes in the 
sensitivity could be shown. Tho proportion of clustered milk 
fat globules directly determined the quantity of agglutinins 
detected by tho tost. An insufficient amount of adsorbed fat 
globulos miglit bo the cause to the failure of some I.rucclla 
positive milks g o  react in tho MRT.

Kerr (1960) observed that milk tests wore reliable 
only during tho period of normal lactation. During tho last 
6 to 8 weeks of the drying off and in colostrum, sox oglobulins 
bearing the soroagglutinins wore present, in tho milk, in a 
higher concentration.

According to tho Joint FA0/M30 Export Committee on 
Brucellosis (1971) the MRT is especially valuable for locat­
ing infected herds with a minimum of effort and expense, thereby
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eliminating tho need for extensive blood testing 3 a herds 
that are free from brucellosis.

Control and Eradication

Conditions in different countries throughout the world 
vary much. A single universal programme for tho control and 
eradication of brucellosis is not possible. Factors like 
prevalence of the disease, economic, social, cultural and 
religious considerations may influence the methods of control.

Norway and Japan adopted successfully the method of 
tost and slaughter of the affected animals with payment of 
compensation to tho cattle owners. Majority of the countries 
found that test and segregation before final elimination of 
tho affected animals with simultaneous calf-hood vaccination 
with or without vaccination or non-reactor adult animals 
with sprain 19 vaccine was an effective mobhod. The United 
States of America, Canada, Yugoslavia, U.S.S.R., Australia, 
Poland, Bulgaria, Now Zealand, South Africa and Venezuela, 
used this mophod for the control of brucellosis (Stabloforth, 
1959).

In Great Britain, tho incidence of abortion was con­
siderably reduced after using strain 19 vaccine both In calves 
and adult animals. But duo to indiscriminate vaccination and 
imperfect marking of the vaccinated adult animals complete 
eradication of the disease has not yet boon achieved (Govacrts,
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The Joint FA 0/Mi 0 Export Committeo on Brucellosis 
recommended the following typo of programme for tho eradi­
cation of tho disease.

1. Surveillance procedure for detecting infected herds. 
Tho milk ring test is very valuable for locating 
infected dairy herds• The tost may bo conducted,
at least 3 to 4 timos an year. In herds or areas 
where milk ring tost is not possible (o.gt beef 
herds), market cattle testing for at least five 
per cent of the brooding cows per year is advisable. 
An efficient identification system is essential for 
tho success of tho market cattle testing. Blood 
tests of breeding cows, in herds not covered by 
those two tests, should bo conducted at least 
every three years.

2. Control procedure for potentially infected herds 
detected by surveillance procedure is based on tho 
principle of elimination of reactors with or without 
vaccination of heifer calves and possibly of non- 
reactor adult animals.

In areas, where tho above procedures are not feasible 
economically, a modified control programme may bo adopted.

Surveillance and testing procedures are tho same as 
mentioned above. But tho reactors aro eliminated only in herds
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with low rates of infection. Hie heifer calves and non­
reactor adult animals may or may not bo vaccinated. In 
herds with high rates of infection, testing with retention 
of reactors which are permanently identified and segregated 
from other animals, is recommended. Vaccination of heifer 
calves and non-reactor adult animals with approved vaccines 
may also bo undertaken, because of tho potential exposure to 
infoction. In some areas neither of tho above programmes 
may bo feasible due to a high prevalence of tho disease. In 
such cases, tho hoifor calves and adult cattle are to bo 
vaccinated, with approved vaccines, putting permanent identi­
fication marks on them. Surveillance procedures or costing 
need not bo undertaken until such time as both those procedures 
can be initiated.
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MATERIALS AMD METHODS

This investigation was undertaken to study the 
incidence of brucellosis in buffaloes in Kerala, especially 
in tho area surrounding Trichur. The work was carried out 
in throe groups.

(1) Buffaloes, both males and females brought
to the hospitals and artificial insemination 
centres at Mannuthy and Trichur and buffaloes 
kept by private individuals for milk, moat or 
work purposes,

(2) Buffaloes maintained in throe organised farms 
in the State, located at Kodappanakkunnu, 
Mannuthy and Thiruvazhamkunnu.

(3) Buffaloes brought for slaughter for moat at 
tho abattoir, Kuriachira, Trichur.

A total number of 1026 animals was examined during 
the present study. STAT and MRT wore employed as diagnostic 
tests.

In tho first group, history of previous abortions, 
brooding history and sexual health of each animal wore 
ascertained, whenever possible and recorded. The samples 
of blood collected from these animals wore subjected to STAT
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to detect Brucella reactors. In this group, 590 animels 
were tested. Milk was collected from 73 dairy animals for 
conducting the MRT.

The second group of animals included male and female 
buffaloes maintained under scientific managements! practices. 
STAT was conducted on 146 animals and MR I on 43, samples.

The third group consisted of 290 animals brought to 
tho abattoir. There were 213 males and 77 females in this 
group. Blood was collected from this group of animal3 and 
tested.

Collection of blood

Blood was collected under aseptic conditions from 
tho jugular vein or ear vein. Approximately three ml of 
blood was collected from each animal. Tho tost tubes, after 
collection of blood, wore allowed to stand for some time in 
the slanting position and tho blood was allowed to clot.
Those tubes wore then kept overnight in a vertical position 
in a refrigerator. Tho next day tho tubos wore centrifuged 
at 2000 R.P.M. for five minutes. The supernatont serum was 
drawn with pastcur pipettes and used for tho agglutination 
tost.

Antigens

Tho g£. abortus coloured antigen used for conducting



32

the milk ring tost was obtained from tho Indian Veterinary 
Research Institute, Izatnagar and tho §£. abortus plain 
antigen which is used for bho tube agglutination tost, from 
tho same source and tho Institute of Veterinary Preventive 
Medicine, Ranlpet. Tho antigens were kept in tho refrigera­
tor at 4°C until use.

Collection of milk

For collection of milk samples the udder and teats 
of each animal wore washed thoroughly with water and dried 
with a clean towel. Tho milk samples wore collected from all 
the four quarters after discarding tho foremilk. About five 
ml of milk was drawn into a sterile vial. The samples wore 
subjected to the milk ring tost within two hours after collect­
ion. In the case of samples collected at Kodappanakunnu and 
Thiruvazhamkunnu, one drop of 1:2 dilution of formalin (37$ 
to 40$ solution of formaldehyde) was added to each sample at 
tho time of collection. Tho samples were kept in tho refri­
gerator at 4°C for two days before testing.

Test procedures

Methods adopted in this work for conducting blood 
scrum agglutination tests wore those developed and used at 
tho Central Veterinary Laboratory, Woybridgo, England and 
recommended by Alton and Jones (1963). The blood serum 
samples wore tested against standard Brucella abortus, antigen
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in tho two fold dilutions of 1 in 10 to 1 in 160 in five 
tubes to prevent tho occur ronco of 1 pros one phenomenon* • 
Samples which gave more than 50 per cent agglutination at 
1:160 dilutions wore re-tested with higher dilutions to 
find out tho exact titre at which they showed 50 per cent 
agglutination* Normal salino containing 0*5 per cent phenol 
was used as a diluent. The diluent was placed in each tube, 
0.8 ml in tho first tube and 0.5 ml in each succeeding tubes. 
The salino in the first tube was mixed thoroughly with 0.2 ml 
of the serum to bo tested, and 0.5 ml of the mixture was 
transferred to tho second tube and mixed well. From this 
tubo 0.5 ml was carried over to tho third tube. This process 
was continued until tho last tubo, whore after mixing, 0.5 ml 
of tho serum dilution was discarded, 0.5 ml of the standard­
ised B£. abortus plain antigen was added to each tubo and 
mixed well by rolling tho tubos in between tho palms. Tho 
final dilution of tho serum in the tubos was thus made to 
1/10, 1/20, 1/40, 1/80 and 1/160. Tho tubes were then incu­
bated at 37°C for 24 hours before tho results were read. For 
each day*s work a sot of antigen control tubes, as shown in 
protocol below, was prepared to compare the results of tho 
test samples.
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Protocol for the tube agglutination test

Tube No Test serum 
1 2  3 4 5

finbigem control 
6 7 8 9 10

0.5 per cent
phenol salime (ml) 0.8 0.5 0.5 0.5 0.5 1.0 1.25 1.50 1.75 2.0
Serum 0.2 0.5 0.5 0.5 0.5

Mixed thoroughly and 
transferred and dis­
carded 0.5 ml from 
tube No. 5

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

Tho antigen control tubes wore also incubatod at 3?°C for 
24 hours along with tho samples under test.

Tho tubes were kept for one hour at room temperature 
before recording tho results. The degree of agglutination in 
each tube was judged by the opacity of tho supernatcnt fluid. 
The highest serum dilution shewing 50 porcont agglutination or 
50 per cont clearing was taken as tho titre of tho serum.

Tho following key was used for comparing tho results 
with control tubes.

Positive ++++ (Comparable with tube 10) = 10Q$ agglutination +++ ( “ 9) = 75$ •»
++ ( ” 8) = 50$ "+ ( •* 7) = 25$ 11

Negative - ( " 6) = Of.



Tho titrc of the scrum was converted into int or nat­
ional units per ml of scrum by doubling tho serum tiire show­
ing 50 per cent agglutination. The results wore interpreted 
according to tho standard given by Gangulcc &t al.T 1903, as 
shown below.

36

International units 80 I.U. and 40 I.U. and IjCss than
above above 40 I.U.

Human beings positive doubtful negative
Cattlo and buffaloes positive doubtful negative

The milk ring test was conducted as recommended in 
the Standard methods for tho examination of the dairy products 
(1953).

Wasserman typo clean test tubes wore used fo ’ tho above
purpose. Two ml of the whole milk was measured into a clean
test tube and two drops of the coloured antigen wore added to
tho milk with the help of a 1 ml pipette. The tube was gently
inverted several times so that the antigen was mixed wiUi the

omilk uniformly. Tho tube was incubated at 37 C for one hour• 
Then the tube was allowed to stand at room temperature for 90 
minutes before the results were observed. The formation of a 
cherry coloured ring at the cream layer was taken as positive 
reaction. The results wore interpreted as followsi
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Positive

u

Nogativo

+++ An intensely cherry coloured ring at 
tho croam layer and absence of colour in tho milk column*

++ Ring formation at tho top and incom­
plete decolonisation of milk column*

+ No discolouration of milk, but ring 
formation*
Milk column coloured and white ring 
of cream*
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RESULTS

Group I

In this group a total number of 590 animals wore examined 
by STAT. The number of positive reactors in this group was 15, 
out of which 14 were adult sho-buffaloes and one was a heifer. 
Among those reactors, 11 animals gave a titro of 80 E.U., throe 
160 I.U., and one 320 I.tJ. per ml of tho serum. A tLtre of 
40 I.U. per ml of the s or urn was shox-m by 57 animals and hence 
they were classified as suspicious reactors. After a period 
of three weeks, on subsequent examination, 22 animals among 
the suspicious reactors gave a descending titre and those animals 
wore declared as negative reactors. Tho same titro was main­
tained by four animals. They were classified as chronic 
carriers. Only one animal showed an ascending titre of 80 I.U. 
per ml of scrum. This animal was classified as an actively 
infected one, Tho rest of tho animals in tho suspicious group 
could not be re-examined, as they wore disposed off by tho 
owners. All tho 22 male buffaloes examined in this group wore 
negative to STAT. Most of them wore castrated males used for 
xjork.

Among tho positive reactors, one animal had a previous 
history of abortion, one had a history of retained olaconta and 
another had propartum prolapse of tho uterus. The general
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practice among tho people who keep buffaloes as dairy animals, 
seems to bo to sell the animal when it goes dry and to pur­
chase newly calved ones. So, many of tho owners were unable 
to give a correct breeding history of the animal, in animal 
which had aborted thrice and another with a previous history 
of abortion, were negative to ST AT. Another animal which had 
a history of abortion and one with a history of retention of 
placenta gave a titro of 40 I.U. per ml of the scrum. Tho 
former, when re-tcstod after four months, gave a stationery 
titro. The animal with tho history of retention of placenta 
showed a negative result with STAT. Tho results arc 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 subjected to WET. Tho animals wore sclocted 
at random. Positive results were observed in two samples 
which were collected within 20 days after calving. One animal 
which gave a positive reaction, to MRT was negative to STAT.
Tho other one showed a titro of 80 I.U. per ml of sorom. The 
results are given in Table 7.

Group II

In this group there were 146 animals out of which 101 
wore females and 45 males•
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None of the animals showed a positive reaction to STAT. 
Two male calves an Mannuthy and two sho-buffaloes at iCodappa- 
nakunnu wore soon to bo doubtful reactors as thoir sera gave 
titros of 40 I*U. per nl. These doubtful reactors were re­
tested aft or a month and they revealed descending serum 
titres. There wore no positive reactors in this group. The 
results arc presented in Table 4,

Individual MET was conducted on 42 milk samples collected 
from tho animals of this group. One sample which showed a *-h - 
reaction to MET was negative to STAT. All other samples were 
negative to MRT. Tho results are presented in Table 8.

Group III

In this group, 213 males and 77 females brought to tho 
abattoir wore tested by STAT alone. Six males and two females 
wore found to be positive reactors, while 32 males and 12 
females gave doubtful reactions. Comparatively greater number 
(44) of doubtful reactors was found in this group and re­
testing could not bo conducted since tho samplos wore collected 
from tho slaughter house. Bio results are presented in Tables 
5 and 10. Tho incidence of brucellosis in this group was 
2.76 per cent.

Tho particulars of results obtained by conducting STAT 
in tho random buffalo population under investigation in the
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present study are given in Tables 6 and 11. The overall 
percentage of incidence of brucellosis of those throe groups 
comprising of 1026 buffaloes was 2.24.
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Table 1. Incidence of brucollosis in cattle and buffaloes in organised farms.

SI. No. State No. ofanimals
tested

No. ofound 
positive fo Ofpositive

animals
Source

1 Andhra Pradesh 5192 63 1.20 (8-17 in 
thro© farms)

Rao (1972)

2 Assam n.a n.a 20.00 (4 farms) Polding (1948)

3 Bihar 13098 133 1*0
(0.56-2.6) ICAR (1959-65)

4 Delhi n.a n.a n.a
5 Guj arat 200 0 0 ICAR (1956-57)
6 Haryana 4197 120 2.809.14 ICAR (1965-68) 

Mathur (1965)
7 Himachal Pradesh 423 0 0 ICAR (1959-66)
8 Jammu & Kashmir - - - ICAR (1944-55)
9 Karnataka 3500 210 6.0 ICAR (1970-71)

10 Kerala 206 4 2.0 ICAR (1954-53)
11 Maharashtra 4153 958 18.0 ICAR (1932-48)
12 Madhya Pradesh 5486 65 1.2 ICAR (1963-68)
13 Nagaland 50 0 0 ICAR (1969)
14 Orissa n.a n.a 1.7 to 8.3 Pal. (1968)
15 Punjab 455 6 1.84 (ICAR 1965-68)
16 Rajasthan - - - -
17 Tamil Nadu 8688 317 3.6 ICAR (1957-68)
18 Utt8r Pradesh 3813 21 0.55to 2.3 ICAR (1971-72)
19 West Bengal 1101 169 15.3 Romvary (1972)

All India average, 5.21$. n.a§ not available. Mathur and Sharma (1974)
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Table 2. Incidence of brucellosis in cattlo and buffaloes in village stock.

SI.No, State No, ofanimalstested
Numberfound
positive

% ofpositiveanimals Source

1 Andhra Pradesh 14193 195 1.37 Rao (1972)
2 Assam - - - -
3 Bihar - - - -
4 Delhi 1523 386 25.3 Satya Prakash al. 

(1967)
5 Gujarat - - - -
6 Haryana 755 45 6.0 Singh (1968)
7 Himachal Pradesh 238 5 2.0 Sharma (1965) 

ICAR (1959-66)
8 Jammu & Kashmir - - -
9 Karnataka 3500 210 6.0 ICAR (1970-71)
10 Kerala 126 0 0 ICAR (1954-55)
11 Maharashtra 126 7 5.5 Polding (1948)
12 Madhya Pradesh 516 20 4.6 Pathak (1968)
13 Nagaland - - - -
14 Orissa 1948 439 22.5 Pat (1968)
IS Punjab 921 19 2.1 ICAR (1965-68) Sharma (1965)
16 Rajasthan - - - ICAR (1945-59)
17 Tamil Nadu 41207 1417 3.4 Report (1957-68) 

(20-30$ in some areas)
18 Uttar Pradesh 1006 67 7.0 ICAR (1971-72)
19 West Bengal 119 0 0 Sen and Joshi (1968)

All India average, 6.55$. Mathur and Sharma (1974).



Table 3* Positive and suspected reactors detected by standard tube 
serum agglutination tost.

Group I

S. No. Particulars of tho animals tostod
Number of
animalstostod

Number of positivo 
reactors 30 I.U. and above

Number of suspoctcd 
reactors 40 I.U.

Percentage ofpositivo
reactors

Percentage ofsuspectedreactors

1 Adult females 471 14 49 2.97 10.40
2 Heifers 97 1 8 1.03 8 .25
3 Males 22 - - - -

Total 590 15 57 2.54 9.66

§



Group II
Table 4. Positivo and suspected reactors detected by STAT.

SI. Wo. Particulars of tho animals tostod
Number of of animals tostod

Number of positivo 
reactors 80 I.U. and above

Number of suspected 
reactors 40 I.U.

Percentage of Percentage of positive suspectedreactors reactors

1 Adult females €2
2 Hoifors 37
3 Males 47

3.23

4.26

Total 146 4 2.74



Group III
Tabic 5. Positivo and suspected reactors detected by STAT.

SI. No.
Particulars 
of tho animals tested

Number of
animalstostod

Number of 
positivo reactors 
80 I.U. and above

Number of suspected 
reactors 40 I.U.

Percentage ofpositivoreactors
Percentage ofsuspected
reactors

1 Male 210 6 32 2.82 15.02

2 Female 77 2 12 2.60 15.58

Total 290 8 44 2.76 15.17

&



Table 6. Brucellosis reactors dotoctod by STAT in the buffalo population under investigation

Particulars of the! SI. Ho. animals tested j
i

Sox Category j

Humber of reactors 1 
dotoctod in Group Ij

t
P S N j

Number of reactors detected in Gnoup II j Number of 
Kodappanakunnu Mannuthy Ihiruvazhamkunnu*detected in 
P S N P S N P  S N J pr°UPs 1 n

Adults 16 I111JCO11
1

6 32 1751 Males
Calves - — 6 7 - 2  25 - - 4 - -

Adults 14 49 408 2 34 -  -  1 - -  25 2 12 63
2 Females

Calves 1 8 88 i i H 0 « 1 1 i N 03
■

P., positive; 3*, suspecious; N., negative.

Ci
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No. of milksamplesexamined

73

Tablo 7. Results of MRT - Group I

Results of MRT Particulars of tho  ------------- reactors
Nogativc Positivo Remarks

71
Serial number 478 
calved 20 days prior to tho collection of 
samples. No history of abortion.
Serial number 347 
calved ton days prior 
to the date of colle­
ction of samplos. The placenta was retained. 
No history of abortion

Positive to bruce­
llosis by 
STAT with 
a titro of 80 I.U. per 
ml of scrum

Negative by 
STAT.
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Table 8. The results of MRT - Group II

No. of milk Results of MRT Particulars samples — — — — — - —  of reactors
examined Negative Positive Romur&s

42 41 1 Calved 15 Negativemonths ago by STAT
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Table 9. Titro of positive reactors to STAT - Group I

SI.No.
Samplo 
no. of reactors

Titro recorded 
I.U. per ml Remarks

1 14 160 Aborted two years back
2 15 160 No history of abortion
3 16 320 Had a history of retention of placenta
4 38 80 No history of abortion
5 135 80 History not known
6 136 80 u

7 137 160 ft

8 223 80 No history of abortion
9 231 80 IS

10 264 80 Hoi for
11 439 80 No history of abortion
12 478 80 si

13 529 80 n

1 4 530 80 is

15 576 80 i<
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Table 10. Titro of positive reactors to STAT - Group III.

SI, No.
Date of collection 
of the sample

Particulars of 
the animals tested

litre recorded 
1.0. per ml

1 23-11-77 Male 80
2 17-12-77 Female 160
3 7-1-78 Female 160
4 28-1-78 Male 80
5 11-2-78 Male SO
6 13-2-78 Male 80
7 15-4-78 Male 80
8 22-4-78 Male 160



Tablo 11.
buffalo population under investigation.

Results of STAT (Titros in I.U.) Total nuabor
Particulars ---------- ------------ ---------  of animalsNegative 20 40 80 160 320 examined

Number of 
animals 691 207 105 16 6 1 1026
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DISCUSSION

Thoro arc a number of schomos operating in tho State of 
Kerala, which aim at improving the milch quality of local 
animals by upgrading them by cross breeding. Tho offsprings 
resulting from cross brooding give higher milk yio3.d. There 
are provisions to help the small farmors by incentives in tho 
form of loans for tho purchase of milch animals. Many farmers 
have purchased milch animals through tho help of tho Small 
Farmers' Development Agency (SFDA). Because of this incentive, 
a large number of buffaloes are brought to our state along with 
cows and goats. The chief sourco of those buffaloes is the 
neighbouring state of Tamil Nadu, where brucellosis seems to 
be endemic. With good transportation facilities, there has 
been an increase in tho cattle movement botweon states.
Polding (1943) observed that tho exotic breeds and their crosses 
are comparatively more susceptible to brucellosis than the 
indigenous breeds. Tho increase in tho number of crossbred 
animals has enhanced the possibility of susceptibility of 
animals in this state to brucellosis. Since cows and buffa­
loes mingle freely during transport, tho buffaloes are equally 
exposed to infection. This is further enhanced by the exist­
ing animal husbandry practices in tho state where different 
species of livostock are housed together.

In this study 1026 buffaloes wore tested. There wore



no positive reactors among the animals maintained in the 
organised farms. The overall incidence of brucellosis 
amoris the population tested was 2.24 per cent.

On examining tho incidence of brucellosis (positive 
eases) with reference to Group III5 and Group I it was found 
to be statistically significant. Tho normal deviation 
values (u) in those two cases turned out to bo 2.87 and 
3.92 respectively.

On comparing the incidence of brucellosis in terms of 
positive cases between Group III and Group I, no significant 
difference between the proportions could be found (u = 0.43).

No significant difference was observed in the proportion 
of positive cases between males and females (u = 0.15).

On examining tho incidence of brucellosis (suspected 
cases) with reference to ^roup III samples and Group I samples, 
is was found to be statistically significant. The normal de­
viation values in tho two cases wore 7.20 and 7.94 respectively.

Ino suspected cases wore also found to bo significant 
in organised farms with normal deviation value 2.03. The 
throe groups were compared with regard to tho suspected cases. 
It was found that tho suspected cases wore proportionately 
more in Group III than in Group I and their difference was 
significant (u =* 2.46). Similar differoncos between Group III

c>3
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and Group II wore also found to bo significantly different.
The respective normal deviations wore 3.91 and 2.86. Pro­
portionately tho incidence in Group III animals exceeded tho 
same in both Group II and Group I. However, tho incidence in 
Group II was found to be proportionately loss than tho same 
in Group I.

On further analysing tho suspected cases, ii, was found 
that there was no significant difference in thoir proportions 
between male and female (u = 1.44). However, significant 
difference was observed in thoir proportions between adults 
and young (u = 2.72).

The brucella free status of the organised farms may bo 
due to efficient management practices and good sanitary con­
ditions. According to Polding (1948) lack of sunlight and 
high humidity favour tho spread of brucella infection. The 
animals in the organised farms are not exposed to infection 
from external sources, as they are seldom taken out of the 
farms in which they are kept. The suspected cases in tho 
organised farms were statistically significant on tho first 
(occasion of) testing, but on re-testing, descending titros 
were observed, indicating that the animals were negative to 
brucellosis. Tho policy of artificial insemination adopted 
in tho farms for breeding, perhaps, may bo, one of tho factors 
which contribute towards tho non-occurrence of she disease in 
Group II animals.
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Milk ring tost was done in individual animals to 
identify tho reactors. In tho present study, 73 animals 
from Group I and all tho 42 milch animals in Group II wore 
tested by individual MRT. In tho first group, one animal 
gave a +-H- MRT, but it was negative to STAT. Tho samples 
wore taken ten days aftor calving. Another animal of the 
same group from which the samples wore taken 20 days after 
calving, showed a + MRT reaction and a STAT titro of 30 I.U. 
per ml. One she-buffalo, from Group II, which gavo a +++
MRT reaction was negative to STAT. All the other milk samples 
collected from tho two groups were negative to MRT.

The animals in Group I which showed MRT positivo and 
STAT negative reactions were in tho early stage of lactation. 
Tho MRT positive reaction may bo duo to tho occurrence of 
agglutinins in tho milk earlier than they appear in tho blood 
as suggested by Wall (1930). Sinco tho animal was sold out 
further studies could not bo taken up. Another sample of tho 
same group gavo a positivo reaction to both STAT and MRT, 
because the agglutinins appeared simultaneously in milk and 
blood as tho 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 
Stabloforth (1959). Hence tho finding is in accordance with 
the observations made by Mohanlingam £t al. (1965), Kapur and 
Singh (1967) and Chatterjoe and Ganguly (1968), wherein 100 per 
cent correlation was observed between MRT and STAT.
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Tho animal, from Group II, which showed a -*++ MRT 
and a nogativo STAT reaction was in tho late stage of lacta­
tion. This may he a false positive reaction and night have 
been duo to the presence of seroji.obu.lins bearing the soro- 
agglutinins which make an increasing appearance in tho last 
6 to 8 weeks of drying off period (Kerr, 1960). Similar 
false positive results may kc also occur duo to tho presence 
of non-specific agglutinins.

The limited number of suspected cases which were re­
tested showed that the majority of them wore actually nogativo 
to brucellosis. Haomorrhagic septicaemia vaccine is regularly 
administered to cattle in Kerala State. This vaccination may 
cause an increase in tho serum titre against the Br. abortus 
antigen by one stop (Pandaet al., 1963). Tho occurrence of 
a large number of suspected cases may bo attributed to this 
cause•

The higher incidence of suspected cases of brucellosis 
among animals of Group III may be due to inapparont brucella 
infection. Free trade of livestock exists between the 
adjascent states of Tamil Nadu and Kerala. Tho majority of 
tho animals sent for slaughter at Irichur, arc brought from 
Tamil Nadu, an endemic area for brucellosis. Ihoso factors 
may contribute for tho higher incidence of suspected reactors 
among tho animals brought to tho abattoir. Stabloforth (1959) 
stated that "it is not possible to roach any satisfactory
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conclusion ro gar ding relative sex susceptibility in bovinos 
because males and females are kept under such different con­
ditions". In the present study, the overall incidence among 
males and females was more or loss the same. So it is inferred 
that males and females are equally susceptible to brucellosis. 
This finding is in disagreement with the inference of Kataria 
ot al. (1969) who noted that the buffalo bulls wore affected 
with brucellosis to the extent of 15.71 per cent when the 
corresponding figure for shc-buffaloos was only 3,74 por cent 
in Madhya Pradesh.

It was observed in this study that adult animals are 
more susceptible to brucellosis than young ones, which is in 
accordance with the findings of a survey of brucellosis among 
animals of military farms (Anon, 1962), According to 
Stabloforth (1959), calves arc relatively insusceptible upto 
the breeding age.

Methods of control

Control measures aro normally based on hygiene, vacci­
nation, testing and disposal of affected animals. Complete 
co-operation from tho stock owners is the most important re­
quirement to tackle this problem. Eradication by tost and 
slaughter is the best policy when tho incidence is low. The 
Joint FAO/WHO Export Panel on Brucellosis (1951) recommended
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testing and elimination of reactors in places whore the 
prevalence of brucellosis is in loss than three per cent 
individual animals.

Under the existing socio-economic conditions in tho 
country, it is difficult to advocate tost and slaughter 
method in India. The policy of tost and segregation is the 
only mothod which is practical and feasible under Indian 
conditions. Evcnthough this mothod is slow and laborious, 
it has Doon effectively used in establishing cloan herds.
In the majority of tho states, tho reactors are loft either 
mixed with healthy animals or segregated in tho samo farm 
premises, tho attendants being common for both the herds.

Tho tost and segregation mothod has been adopted with 
succoss in Uttar Pradesh, where tho incidence was brought 
down from 5.6 per cent to 1.42 per cent within a period of 
eight years. Tho positive reactors were transferred to a 
separate farm in Uttar Pradesh. In Haryana, tho mothod was 
adopted by segregating tho positive reactors in tho samo 
farm, but far away from the testing herd, Hie percentage 
of positive reactors was brought down from five to nil within 
fivo years. Madhya Pradosh also adopted tho test and segre­
gation method. Since now farms wore started, the final 
results are yet to be ascertained (Mathur and Sharua, 1974). 
In the neighbouring state of Tamil Nadu, a certified herd 
scheme is in operation, wherein units of ton animals and more
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can to© registered at nominal charges. Periodical testing is 
carried out to detect and eliminate the positive animals.
Tho implementation of tho scheme will reduce tho incidcnco 
of brucellosis gradually loading to tho formation of brucella 
froo units, which, in turn will load to the natural exit of 
tho disease.

An estimate of the incidence of brucellosis, in other 
species of animals like white cattlo, sheep, goats and swino, 
in Kerala was not available. Local surveys on tho incidence 
of brucellosis in above species of animals have to bo under­
taken to arrive at definite conclusions. The following pro­
cedures are to bo adopted for control and eradication of the 
disease. If tho overall incidence Is below 3 per cent the 
tost and slaughter policy Is the bost. Test and slaughter 
method if not foasiblc in Kerala duo to economic reasons, 
tho tost and segregation of tho affected animals is recom­
mended .

Milk ring tost can be used to detect tho infected herds 
Since there arc co-operative milk societies in most of tho 
villages, collection of pooled samples of milk will be easy. 
The tost should bo conducted at least twice an year in each 
locality. Standard tubo serum agglutination test should bo 
conducted on all animals in the infected herd. The reactors 
must be branded and separated. As sson as possible, those 
animals should bo eliminated.
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A programme to vaccinate all calves at tho ago of 
4 to 6 months must ho undertaken with immediate effect, 
preferably with strain 19 vaccine.

Effective information compaigns are necessary to 
make tho cattle owners understand that it is not economical 
to keep Brucella infected animals. The public may also bo 
made aware of tho hazards of using infected milk and its 
products. The cattle owners should be made to realise tho 
benefits derived from establishing an accredited herd for 
brucellosis. To encourage tho formation of accredited herds, 
the cattle owners should bo given an incentive. Extension 
publications, press releases, films and propaganda works can 
bo made use for this purpose.

Infected materials should be disposed off or disin­
fected properly, so that tho spread of the disease through 
them is prevented.

It should bo made legally obligatory that cattle 
owners should possess a licenco which is issued on tho basis 
of a certificate showing the brucella free status of the 
animals. The licence may bo renewed annually. Tho issue of 
tho certificate should bo on the basis of blood tests.

It is desirable that tho Veterinary Institutions in 
the State should bo well equipped to screen tho blood samples 
so that tho cattle owners can renew their licenco without delay
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Tho authorities should insist that animals are permit­
ted to enter tho state only on tho production of a certificate 
to tho effect that they are free from tho disease or with a 
valid vaccination certificate.

Tho public health authorities and tho staff engaged in 
the animal husbandry activities in tho state should follow 
uniform rules and regulations with respect to tho issue of 
certificates, cattle movemonts, periodical blood testing and 
legislation for tho control and eradication of tho disease.



S U MMA R Y



SUMMARY

A field investigation was carried out to assoss tho 
incidence of brucellosis in buffaloes in and around Trichur 
and in throe organized dairy farms in different parts of 
tho State. During this investigation 1026 buffaloes wore 
tested. These animals wore divided into throe groups.

Tho first group comprised of 590 animals, in and around 
Trichur, including those which wore brought to tho Veterinary 
hospitals and artificial insemination centres, attached to 
tho Kerala Agricultural University, at Mannuthy and Trichur. 
There wore 568 females and 22 males in this group. All those 
animals wore tested by tho standard tube serum agglutination 
tost (STAT) and 15 animals wore found to bo positive to bru­
cellosis. All tho males wore negative to STAT. Tho percent­
age of positive reactors in this group was 2.54. Individual 
milk ring tost (MR.T) was conducted on 73 milk samples, collect­
ed at random, from those animals. Out of tho two animals which 
wore positive to MRT, one was positive to STAT also.

Among tho STAT positive animals, one had previous 
history of abortion two years back and tho other had retention 
of placenta.

In the second group, a total number of 146 animals 
located in tho throe organised farms in tho state wore examined.
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Thoro woro 101 females and 45 males in this group. All fcho 
animals woro negative to brucellosis by STAT. Individual 
milk ring Samples from 42 sho-buffaloes from this group wore 
subjected to One animal in tho late lactation gave a
positive MRT reaction which »ras considered to bo a false 
positive reaction.

The third group included 213 males and 77 females 
brought to tho abattoir at Kuriachira, Triehur. Positive 
reactions to brucellosis by the STAT wore shown by six males 
and two females. Tho percentage of incidence, in this group, 
was 2.76.

The overall incidence of brucellosis among tho buffalo 
population uncler study was 2.24 per cent. However, local 
surveys on tho incidence of tho disease in other species of 
animals have to be conducted to arrive at definite conclusions. 
If the overall incidence is below throe per cent tho best 
method of control and eradication is the test and slaughter 
policy. If this method is not feasible duo to economic 
reasons, test and segregation as recommended by tho Joint 
FAG/WHO Export Panel on Brucellosis (1971) with vaccination 
is recommended.



REFERENCES



REFERENCES

Alton, G.G. and Jones, L.M. (1963). Laboratory techniques in 
Brucellosis. Animal Hlth. Branch Monograph. No. 7.FAO Rome (1963) pp. 47.

Amorault, E., Manthoi, C.A., Goodi Jr. and Lambert (1961). A 
heat inactivation test for differentiating specific and 
non-specific agglutination reaction for bovine Brucello­
sis. Am. J. vet. Res. 22 : 564-569.

Anonymous (1962). Army Remount and Veterinary Services. Survey
of Brucellosis amongst animals of military farms. Indian 
vet. J. 39 : 599-603.

Argote, E., Herrera, F. and Capote, A. (1976). Diagnostic
value of tho indirect Coomb's test in cattlo units affect­ed with Brucellosis. Vet. Bull. 46 : 3.

Bakshi, S.N. and Narain. P.K. (1964). A comparative study of 
standard tube test and heat inactivation tost in tho 
detection of specific and non-specific Brucella agglu­
tinins in tho sera of cows and buffaloes. Indian vet. £. 4| : 6-9.

Bang, B. (1897). The etiology of contageious abortion. Cited Brucellosis in man and animals. Revised Edition, Common-
wcaith Fund, New fork, 1943. pp. 1.

Becht, H. (1958). Tho indirect haomoagglutination test for tho 
detection of Brucellosis. Vo l. Bull. 29 : 1694.

Borman, D.T. (1956). Tho effect Pasteurolla multocida bacterins 
on tho reading of the agglutination tost for Brucellosis. Proc. U.S. Livestock - San, A. 1956 in press. Quoted 
Am. vet, mod. Ass. 131 s 328.

Bhambani, B.D. and Krishna Mur thy, D. (1964). Studies on phage 
typing of strains of Brucella isolated from human and 
animal sources in India. Indian J. vet. Sci. §4 j 174-188.

Boyd, H. and Road, H.C.B. (1960). Investigation into the inci­
dence and causes of infertility in dairy cattle. Brucella abortus and Vibrio foetus infections. Vet. Rec. 72 : 836-846.

Bruce, D. (1887). Notes on the discovery of a micro-organism in Malta fever. Practitioner. 39 pp. 161. Cited Brucellosis 
i_n_man and animals. Revised Edition. Tho Commonwealth Fund, Now York, 1943. pp. 1.



65

Brace, Wo and Jonos, L.M. (1958). Cifcod Infoctious diseases 
of animals Vol. 1. Buttorworths Scientific Publicat­
ions, 1959. pp. 67.

Bruhn, P.A. (1948). Tho Brucella abortus ring tost. M «  £• 
vet. Res. § s 360.

Buth, A.R. and Manchanda, I.N. (1972). Incidence of Brucello­
sis in key village blocks, Karnal. Indian 42 :
969-971.

Caldas, A.D. and Machado, L. (1961). Surface fixation method 
of Castaneda for tho diagnosis of bovine Brucellosis in 
milk. Dairy Sci. Abstr. |§ s 209.

Castaneda, M.R. (1950} 1953 and 1954). Cited Infoctiousdiseases of animals. Vol. L. Butterworths Scientific 
Publications, 1959. pp. 68.

.(1961). Bull. Wld. Hlth. Org. 24 s 73.
Corbel, M.J. and Carol, A. Day (1973). Assessment of indirect 

hacmagglutination procedures for tho serological diagno­sis of bovine Brucellosis. Br. vet. £. 129 s 480-491.
Chatterjoe, A.N. and Ganguly, A.K. (1968). Epidemiological

study of Brucellosis in workers of military dairy farms 
and butcheries in Poona area. Dairy Sci. Abstr. 33 s 
2050.

Chernysheva, M.I. and Aslangan, R.G. (1975). Antibody neutra­lisation test in Brucellosis * Dairy Sci. Abstr. |8s 4486.
Coolcdgo, L.Ii. (1916). Agglutination test as a moans of 

studying the presence of Bacterium abortus in milk.
Cited Brucellosis in man and animals. Revised Edition.
The Commonwealth Fund 1943. pp. 172,

Coombs, R.R.A., Mourant, A.E. and Race, R.R. (1945). Brit. J. 
oxo. Path. 26 : 255. Cited Infoctious Diseases of 
animals. Vol^ 1. Butterworths Scientific Publications, 1959. pp. 68.

Corner, A.II. and Conncl, R. (1958). Brucellosis in bison, 
elk and moose in Elk Island, National Park, Alberta, 
Canada. Vet. Bull. 28 s 2038.

Cunningham, B. (1971). Tho occurrence of agglutinating,
complement fixing and incomplete antibodies to Brucella 
abortus in milk and thoir relationship to tho milk ring 
tost. Vet. Rec. 88. pp. 244-250.



66

Cunningham, B. (1977). Tho transfer of Brucella abortus. antibodies from dam to calf. Vet. Bull. 47 ; 5999.
Dashdamirov, D.M. (1973). Agglutinabiiity of Brucellastrains isolated from buffaloes. Vet. Bull. 44 j 4239.
Doyle, T.H. (1936). £. Camp. Path. 49. pp. 820. CitedIndian vet. «£. 38. pp. 30-36.
Evans, A.C. (1918). Further studios on Bacterium abortus 

with Bacterium bronchisopticus and with the organism 
which causes Malta fever. J • infect. Pis. 22 : 580.Cited Brucellos is _in_man _ and animals.. Commonwealth 
Fund, 1943.

Erdem, R. and Unol, S. (1969). Rivanal (Ethacridine) tost for Brucellosis. Vet Bull. §§ s 960.
Fleishauor, G. (1937). Berl. tiorarztl. Wschr. |3 s pp. 527.

Cited Infectious diseases, of Animals. Vol."l. Butter - 
worths Scientific Publications. 1959. pp. 65.

Ganuloe, P.C., Sen, G.P. and Sharma, G.L. (1963). Preparation of a standardised anti-brucella abortus serum in tho 
perspective of sero-agglutination tost for diagnosis of 
Brucellosis. Indian vet. J. ; 1-4.

Gentile, A. (1957). Brucellosis in buffaloes. Vet. Bull.
28 s 691.

Gilman, II.L. (1931). Relationship of milk agglutination titro to elimination of Bacterium abortus from udder of cow,
further studies. Cornell Vet. 21 s pp. 243. CitedBrucollosis in man and Animals. "Commonwealth Fund.
1943. pp. 237*

Griffltts, I.J. (1947). J. Dept. Agric. Viet. 45 : 300. CitedLS^Onjials.. Vol. 1. Buttcrworths 
Scientific Publications. 1959. pp. 68.

Grinstod, F. (1909). Tho agglutination test for tho diagnosis 
of infectious abortion in cattle. Maanodss^rift for 
Dyrlaogor. 21 : pp. 395. Cited Brucellosis in_man..and,
animals. Revised Edition. Tho Commonwealth Fund, Now 
York. 1943. pp. 214.

Govaorts, L.V. (1960). Vaccination of cattle with S. 19.
Vet. Rcc. 2| i pp. 585.

Hamada, S., El-Hidik, M., Sherif, I., El-Sawah, H. and 
Yousef, M. (1963). Serological Investigations on 
Brucellosis in cattle, buffaloes and camels. Vet. Bull. 
34 s 1626.



67

Hess, W.R. and Roopke, M.H. (1951). Proc. Soc. gxp. Biol.
w .y . 77 s 469. cited Animals*Vol. 17 Buttorworths Scientific Publications. 1959. 
pp. 67.

Huddloson (1920, 1932, 1943). quoted Infectious Diseases of 
.Aai&flla. ibid. pp. 66.

Huddloson, I.F. and Smith, L.H. (1931). J. ĵq. vet, mod. Ass.79 % 63.
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ABSTRACT

Tho result of an investigation, carried out on 1026 
buffaloes in and around Trichur, to assess tho incidonco 
of brucellosis in buffaloes was recorded. Standard serum 
tube agglutination test was carried out on the blood 
samples collected from 590 animals in and around Trichur,
146 animals maintained in tho three organised farms in tho 
Stato and 290 animals slaughtered at tho abattoir, Kuriachira, 
Trichur. Milk ring tost was conducted on 115 individual 
samples of milk. The overall incidonco of brucellosis in 
the buffalo population tested was 2.24 per cent. All tho 
animals maintained in the organised farms gave a nogativo 
result to brucellosis. The possible methods of control and 
eradication of brucellosis in Kerala State were discussed.


