Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

European Journal of Experimental Biology, 2013, 3(8484-488
Pelagia Research

Library

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Bacteriological and serological studies of bovinerbcellosis on the Obudu
Plateau, Cross River State, Nigeria

Nanven A. Maurice”, James O. BalB, Clara N. Kwanashié, lkwe Ajogid, Victoria
Maina®, Magdalene B. Nanvefy Emmanuel O. Ngbedé

®National Veterinary Research Ingtitute, Vom, South-South Zonal Laboratory, Calabar, Cross River State, Nigeria
®National Animal Production Research Institute, Ahmadu Bello University Zaria, Kaduna Sate, Nigeria
“Department of Veterinary Microbiology, Faculty of Veterinary Medicine, Anmadu Bello University, Zaria. Kaduna
Sate, Nigeria
dDepartment of Veterinary Public Health and Preventive Medicine, Faculty of Veterinary Medicine, Ahmadu Bello
University, Zaria. Kaduna Sate, Nigeria
*Department of Veterinary Surgery and Theriogenology, Faculty of Veterinary Medicine, University of Maiduguri,
Maiduguri, Borno State, Nigeria

ABSTRACT

Brucellosis is an important veterinary and public health problem worldwide especially in developing countries
where the disease has remained a neglected zoonosis. Blood was collected from a total of 354 cattle including
vagina swabs (14) and hygroma aspirate (1) from cows reported to have recently aborted and a bull with carpal
hygroma respectively. Sera was harvested from the blood samples and screened for antibodies to Brucella using
Rose Bengal Plate Test (RBPT) while the vagina swabs and hygroma aspirates were cultured for isolation of
Brucella. Biotyping was carried based on biochemical activity and lysis of the isolates by Thilisi (Th), Weybrigde
(Wb) and Berkely (Bk,) Brucella bacteriophages. Out of the 354 sera samples 149 (42.09%) were positive for
Brucella antibodies while only 2 samples; a vagina swab and a hygroma aspirate from different animals (a cows
and a bull respectively) exhibited typical cultural characteristics of Brucella and where identified as Brucella
abortus biotype 1. The findings of this study have provided for the first time, serological and bacteriological
evidence suggesting the circulation of Brucella abortus biotype 1 among the pastoralist cattle population on the
Obudu plateau. This finding represents a threat for the introduction and spread of the disease to other areas as well
as other animal and human. Urgent institution of brucellosis control measures as well as proper enlightenment of
the herdsmen and public on brucellosis and preventive measures are recommended.

Keywords: Abortion, Brucella abortus Biotype 1; bovine, Cross River; Hygroma, Isolatidbbudu, Nigeria,
serological, vagina swab.

INTRODUCTION

Bovine brucellosis is an economically importantedise in production animals as well as a publicthaaleat
because of its zoonotic potential worldwide [lt]is majorly caused b¥rucella abortus which has cattle as its
natural host though it has been reported in otpeciss of animals [2]. Bovine brucellosis is chégdzed clinically
by impaired fertility specifically abortion, metstiorchitis and epididymitis [3].
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Brucellosis as a zoonosis causes a debilitatingléeiiness in humans known as ‘Mediterranean ndulant fever,
which can be acquired as a result of contact wifected animals, contaminated materials or consiomf
infected products such as meat, cheese or medt [4-6

Although, data from serological surveys predomisads evidence for the endemicity of bovine brusslan
Nigeria [7-13], a few bacteriological studies halso been documented [14-17]. Relying on seroldgicalences
alone can be potentially misleading and confirmattingnosis which is based on cultural isolatiomuariecular
identification of the organism from the infectedshés time consuming, complex, and positive aninsalsetimes
may yield negative culture results [15, 18].

Obudu plateau located at an altitude of about 1mg€ers above sea level has a semi- temperate taioouns
climate that offers a total contrast and welconmpite from Africa’s tropical heat with a temperatwf between
4°C - 10°C and 26°C - 32°C from June — SeptembdrNmvember — January respectivehhis plateau harbours
the renowned Obudu mountain resort (Obudu cattlecRawhich attracts both local and internationairigts. The
ranch is home to about 30,000 pastoralist herd 50t exotic dairy cattle belonging to the managenudrthe
Obudu mountain resort.

Brucellosis in the cattle population is thereforsegsious threat not only to livestock productiontbe plateau but
also to public health. This is because the visjttyarist or herdsmen during their activities mayne in contact
with contaminated environment, infected animalsconsume contaminated products such as milk andsehee
However, to the best of our knowledge and afteemsite literature search there is no documentetkace on the
status of brucellosis on the Obudu plateau. Theeefbis study was conducted to determine the sttbrucellosis
among the nomadic herds on the Obudu plateau pébially emphasis on the cattle herd surroundicgtied close
to the Obudu mountain resort (Obudu cattle ranch).

MATERIALS AND METHODS

Study Area: Obudu plateau and home to the famous Obudu Moumasort (Obudu cattle Ranch) is located
between latitude 6° 37'N and longitude 9° 20'E baflliku Local Government Area of Cross River sthligeria. It

is an area of about 1,057 kmith a human population of about 110,320 [19]. $3raiver state where Obudu is
located is bounded by Benue, Ebonyi, Akwa-lbom,aAbind Enugu states in Nigeria and Republic of Caarer
The inhabitants are mostly farmers comprising ef lttdigenous community and the Fulani (pastoralistdsmen.
Cattle production system in this area is mainlyeasive except for the diary animals kept by the agament of the
Obudu mountain resort and includes sedentary amdtiumance/nomadic pastoralists.

Study Design: The study design used was a cross sectional. Abd6% of the total population of cattle counted
in each herd were randomly selected (with allowamegle for animals that have recently aborted owstgpsigns

of brucellosis such as hygroma) for sampling. Calymals greater than one year of age and herdsvificch
consent was granted were included in the sampling.

Sampling: Blood samples were collected from a total of 35dleaf different ages from the different herdstba
plateau. In addition to the blood samples vaginab®mvere collected from the 14 cows that were tegdo have
recently aborted and hygroma fluid from a bull withrpal hygroma. Serum was separated from the bédted
clotting and used for serolological studies. Abbpedures were carried out aseptically and sampdes tansported
on ice to theBrucella Research Unit, National Veterinary Research lm&jtVom Plateau state where the vagina
swab from the cows and hygroma aspirate from bablewused for bacteriological studies.

Cultural Isolation and Biotyping : This was carried out as described by Alton ef2dl] and reported elsewhere by
Ocholi et al.[15]. Briefly, each sample (vagina swab or hygroasairate) was inoculated onto Fargetnodified
serum dextrose agar containing 5% calf serum, 1%rae, and ready mixed antibiotics supplementethat
following amount per ml of media: bacitracin (25,ipolymyxin B (5 iu), cycloheximide (100 pg), rdilic acid
(95 pg), nystatin (100 iu) and vancomycin (20 ughe plates were incubated at’@7under aerobic and
microaerohilic conditions and observed fénucella-like colonies for 5-7 days. Plates showing nohblesigrowth
after 7-10 days were discarded. Colonies typic@8rotella species were sub-cultured on serum dextrose emar f
which subsequent growth was subjected to Gramistpimodified Ziehl-Nelsen staining, catalase, axitlase
production.

The isolates were further subjected to slide aguitibn withBrucella A and B monospecific antisera, detection of
H,S and urease production, dye sensitivity by growtthe presence of basic fuchsin (20 ug)mthionine (20 pg
ml™ and susceptibility to lysis by Thilisi (Tb), Weybde (Wb) and Berkely (Bk Brucella phage [21] to enable
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biotyping. The reference strains of the phagesanibera were obtained from the Veterinary Labayafgency
(VLA), Weybridge, United Kingdom (UK).

Serological Test

Rose Bengal Plate Test (RBPT)Serum samples were screened using the Rose Beflwal tpst (RBPT),
employing stained. abortus antigen (VLA, Weybridge, UK) and known positivedanegative reference sera at the
National Veterinary Research Institute (NVRI) VoRlateau state, Nigeria. Briefly, Briefly, 30ul @fst serum was
placed on a white ceramic tile and the same vol(88gl) of the RBPT antigen was placed beside thederum.
The two were mixed thoroughly with a sterile apglar stick and rocked gently for 4 minutes. The tomig was
then observed for agglutination. Samples that skoastinct agglutination were recorded as positivhile those
with no sign of agglutination were recorded as tigga

RESULTS AND DISCUSSION

A total of 354 cattle sera were tested Boucella antibodies using the Rose Bengal plate test (RB&t)of which
149 (14.09%) were positive reactordBiaicella antibodies (Table 1 and Table 2).

One hundred and thirteen of the sera tested wene ffnales while 241 were from females out of whibh(35.40%)
and 109 (45.23%) were positive Brucella antibodies respectively. Of the 354 cattle sampled tested 194 were
> 5 years of age out of which 10 (20.00%) were tpasfor Brucella antibodies. Also 110 of the cattle were within
the 2 — 5 years age group while 50 were < 2 yeatrsfowhich 44 (40.00%), and 95 (48.97%) were alssitive for
Brucella antibodies using the RBPT (Table 1).

Though, Friesian breed comprised majority (131}hef breed sampled compared to Kuri breed (117)Vihde
Fulani breeds (106), Kuri breed had the highestbmmm73 (62.39%) of cattle positive fBrucella antibodies. Only
10 (7.63%) Friesians and 66 (62.26%) of the Whitlaii breeds were positive f8rucella antibodies (Table 1).
There was no statistically significant associatimiween positivity foBrucella antibodies and sex of the cattle.
However, there was a statistically significant asstion between positivity and age of the cattleva#i as the breed
of cattle (Table 1).

Table 1: Sex, age and breed specific prevalencelmvine brucellosis from herds on the Obudu plateauCross River State, Nigeria using
Rose Bengal plate test (RBPT)

Total no. Sampled Total no. Positive

: 2

Variables and Tested (%) ¥~ (p value)
Sex
Males 113 40 (35.40)
Females 241 109 (45.23) 3.05(0.0807)
Age
<2 50 10 (20.00)
2-5 110 44 (40.00) 13.97 (0.0009)
>5 194 95 (48,97)
Breeds
Kuri 117 73 (62.39)
Friesian 131 10 (7.63) 101.3 (0.0001)
White Fulani 106 66 (62.26)

All fifteen animals from whom samples were collect®r cultural isolation where sero-positive fBrucella
antibodies by RBPT. However, growth and stainingrahteristics typical oBrucella were observed in only two
out of the fifteen culture samples; one from vagimabs and the other from the hygroma aspirateléT2b The
isolates showed agglutination willnucella A monospecific antiserum and grew in the preseridgsic fuschin but
not thionine. Lysis of the isolates by Th, Wb ark}, Brucella bacteriophages was observed indicating the isolate
wasBrucella abortus biotype 1.

Table 2: Prevalence and distribution of bovine bruellosis from different samples on the Obudu plateauCross River State, Nigeria

a'otal no. Positive

Variables Total no. Sampled and Teste %)
Vagina swabs (cultural isolation) 14 1(7.14)
Hygroma fluid (cultural isolation) 1 1 (100)
Sera (screened using RBPT) 354 149 (42.09)

Brucellosis is classified as one of the neglectaxhases worldwide [22]. Endemicity of bovine bruosis has been
established at different times from various regiand management systems in Nigeria [9-10, 12-11%. rEsults of
this study further support earlier findings thxtucella abortus biotypes 1, 2, 3 and 4 (with biotype 1 being the
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commonest) are the endemic biotypes [15-17, 236D of recenBrucella arbotus biotype 1 was isolated from
cattle with hygroma in Benue state which sharesidaty with Obudu [26]. Biotypes 1, 3, 6, 7, 8 anda¥e also
been reported around Africa [27-31] with a predaanice of biotypes 1 and 3 in countries of West Afnehere
Nigeria is located [30-32]. The occurrence of btiasgs in this cattle population poses an econotiieat (to the
immediate livestock owners due to productivity k)sas well as to animal health because of the faterf spread
to other livestock around especially as this amewiges a large space, pasture for grazing andumivel climatic
condition for congregation of livestock during thear. Also of note is the close contact that exigtisveen theses
herdsmen and their livestock as well as the contomjf unpasteurized milk directly from the cowsieh may
serve as a potential source of human infection.

There is an uncontrolled movement of livestock imitand into Nigeria coupled with the breakdown dfedse
surveillance and quarantine services [33]. Thedrash are involved in the practice of moving theinzals around
in search of pasture depending on the season.pradice brings the animals in contact with aninfeden other
herds at the migratory routes, grazing and watepmigts resulting spread of diseases like brucslldrucellosis
has also been reported in neighbouring states; 8§26, African countries that share boundary vitie cattle
ranch; Cameroon, 8.4% [32] and where some of tlstopalists migrate to in search of pastures; CHad[34],
Togo 41% [35], Sudan 2% [36], Ivory Coast 10.3%6][@8nd Ghana 6.6% [38]. These may be likely soufoes
introduction of the disease into the cattle poparatOther likely sources of the infection incluseme practices
common among the herdsmen such as sharing of hgeddills between herds which may result in venereal
transmission of brucellosis [13], purchasing okutéd livestock from markets and introducing thato ithe herd
without quarantine [14] and interaction of cattleridg their migration with wildlife [39]. The rolef wildlife as a
source of infectious agents especially brucellasid tuberculosis to cattle has also been highlijatean emerging
threat [39-41].

Hygromas, usually involving the carpal or tarsahfs, are a common manifestation of brucellosisame tropical
countries and may sometimes be the only obviousanal of infection [42]. Thérucella organism localize in the
joints producing inflammation and subsequently dl@ccumulation and visible swelling (hygroma). THisd
contains large number of the organism which mayheereason we were able to isolate the organism fitze
aspirate. Majority of the pastoralist however, disumdulge in a practice called “firing”, whererad hot knife is
placed on such hygroma aimed at incising it toasdethe accumulated fluid and in the processeasialg large
numbers of the organism in the fluid. This contaatés the environment resulting in spread of theatis.

Although bovine brucellosis eradication plans hbeen in place for many decades in Nigeria due ports of its
endemicity, the level of infection in bovine herndsstill very high as a result of non implementatid@his non
implementation is mostly due to the absence oftipali will by the government and corruption whercitmes to
payment of compensation.

CONCLUSION

In conclusion, the results of the present studyehavealed via serological and bacteriological weshthat bovine
brucellosis is present among cattle on the Obudtepl Brucella abortus biotype 1 was isolated from the aborting
cows and hygroma fluid and may be the circulatifayipe in this area. These findings suggest tha aray be a
Brucella abortus foci and serving as source of infection and spi&fatie disease to unaffected animals around and
those on the organized dairy farm owned by therteFbe unsuspecting human population (herdsmesitovs and
tourist) may be at risk of infection when they comecontact with infected animals or consume comaited
products during their activities. There is an utgeeed for political will by the government of Nige for the
implementation of brucellosis control measures &rdmore public health enlightenment programmeseairat
developing proper awareness on preventive practicels as proper pasteurization of milk, hygieniactices and
good husbandry practices. There is need for a lsagke study aimed at determining the extent ofddlosis among
the cattle and human population in the area gienctose contact that exists between these herdameiheir
animals.
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