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Abstract

Brucellosis is mainly caused IByucella abortus in bovines which results in great effect on ecoporaduced milk production,
abortions in last trimester, long calving interval Pakistan incidence is increases day by dayjalu@awareness. Brucellosis is
also a greater Zoonotic risk for human being, asfigdor veterinarians. It is diagnosed by diffatéests e.g. Milk Ring Test
(MRT), Rose Bengal Plate Test (RBPT), Serum Agghatton Test (SAT) and ELISABrucdla is also considered a strong
bioterrorist. Brucellosis is controlled by medicatiand vaccination. RB51 vaccine is used. Now asdBNA vaccines are
used. Brucellosis eradication program is neede@lakistan with the help of government, internatiooraanizations like OIE,
FAO to prevent the spreading of the disease tchbeigng countries.
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I ntroduction Distribution

Bgé%e!losiis iz nﬁmed after Sir DaVi? Bruce, V}’g_o 'he Brucella species are cosmopolitan in distribution
1 I SO 2te t ﬁ ca;satwe agent r((j)m a so | I8 Uhd outbreaks are periodically occurs throughoat th
Malta where the disease caused consideraRig,. The epidemic peak occurs from February tp Jul

morbidity and_ mortality among British miIi_tary Fig. 1) then it suppress. The peak epidemics are
personnel. During the 19th century, brucellosis Walgniated with higher mortalities and abortion in
thus known as Malta or Mediterranean fever [1], 15 [9].

Brucellosis infection is caused by species of the
bacterial genusBrucella [2, 3]. These are non-
motile, facultative and intracellular coccobacilli Prevelance %
bacteria. They act as facultative intracellula
parasites [4] There are six different species of
Brucella, whereby Brucella abortus is the
predominant species infecting cattle [2]. Apartnfro | 10 -
cattle, goats, sheep, pigs, buffaloes, camelsdeein | - | W Prevelance %
and, less frequently, other mammals are affected
brucellosis [1]. It is characterized by abortionithw A s s
excretion of[ tame organisms in uterin%e discharge ar € T &I SFSF F O
in milk. Major economic losses r?SUIt_ from abortion Fig. 1 Prevalence of Brucellosis in China from 1950 t69 @ith reference
loss of calves, and reduced milk yield in females to month.

and infertility in males [5]. It is a zoonotic irfBon  Economic losses

and a serious threat to public health. Breicella  Brucellosis contributes in major economic lossest ju
may enter the body through digestive tract, lungs ®ecause of lower calving rate due to temporarytilifg
mucosal layers and intact skin. Then it may spreas} abortion, resulting in a decreased milk produrmti
through blood and the lymphatic system to any oth@fcreased replacement costs as well as lowered sale
organ where it infects the tissues and caus@glue of infected cows [20]. General economic lssse
localized infection [6]. Although, exact incidenoé however, go far beyond the financial losses sudféng
the Brucellosis in bovines in Pakistan is not knowgattle producers alone. Not only cattle but alduerot
but it has been reported to vary from 3.25 to 4.4pecies might be affected including human beingk [2
percent in different areas of Pakistan [7]The Major economic losses are categorized as fiolpw
Brucellosis is one of the world’s major zoonotici- | gsses due to abortion in the affected animal
problems. Though, it has been eradicated in many population

developed countries ifurope, Australia, Canada,2- Diminished milk productionBrucella mastitis and
Israel, Japan and New Zealand [8]. contamination of milk.
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3- Culling and condemnation of infected animals duinduced by strain RB51 (at least 1 year after veation)
to breeding failure. is similar to or better than that induced by stda(31].
4- Endangering animal export trade of a nation. The strain can be isolated using a selective mef8@in
5- Human Brucellosis causing reduced work capaciand identified by molecular typing [33].
through sickness.
6- Government costs on research and eradicatipNA Vaccines

schemes. o The basic premise of DNA vaccines involves the

7- Losses of financial investments. introduction of gene(s) encoding protein antigens
responsible for stimulating a protective immune

Diagnosg/Sero-surveillance response [34]. The gene(s) is on a plasmid vebtdr t

Testing of livestock for brucellosis is done bytoté has the ability to replicate in prokaryotes without
and serology or by testing milk samples [22]. Therm expressing the protein but it has the ability tolicate
serological test used for diagnosis of brucellisithe and express the protective antigen in the immunized
Rose Bengal Plate Test (RBPT), which has very hiceukaryote. These DNA vaccines are useful for target
(>99%) sensitivity but low specificity [4]. As agdt, thein vivo expressed gene(s) of intracellular pathogens
the positive predictive value of this test is lomdaa like Brucella, even though they can also be used for the
positive result is required to be confirmed by satier expression of toxins and protective antigens frohero
more specific test like serum agglutination teATS organism [35]. In the field oBrucella vaccines, there
and ELISA. However, the negative predictive valfie chave been a limited number of studies utilizing DINA
RBPT is high as it excludes active brucellosis wvéith technology. The majority of the effort has beertha
high degree of certainty. The sensitivity and djwityi  area of small animal models. It remains to be shibanh

of the SAT test are 95.6 and 100.0%, respectivdijle  the method will be transferable to farm animalsega

that specificity of the ELISA is 45.6% [23]. Milking investigators have shown that DNA-based vaccines
test is based on agglutination of antibodies ptaagthe induce long-lived humoral and cellular immune resao

milk sample with an antigen employed [24]. against a variety of antigens from bacteria, vians
parasites [35]. This has not been true in the cdse
Treatment Brucella antigens as seen from the limited numbers of

The broad spectrum antibiotics are used against tPublications. Once an animal is injected with te/D
infection by different bacterial strains and chaifehe Vaccines, the cells harboring the genes of intemasid

antibiotics depends on the type and severity @ciign continue to express antigens for extended peridds o
among antibiotics . time, thereby inducing a strong immune response

conferring long lived immunity associated with meyno
Vaccination cells [36] using DNA vaccines encoding thacterio
. . ferritin or p39 (a putative periplasmic binding protein) of

fThe use_of live ztte?uatgd rough strallcn Baab(ﬁﬂaéll ¢ Brucella that were able to induce typical Th1l- dominated
or vacciné production IS common for- decades. 1 byym ne response in BALB/c mice as demonstrated by
produced from a rifampicin-resistant mutant of Bihe presence of interferon-gamma (INFg) and
;bB%rtluszs(stra!pR?S?B 3_nd dfeng‘mlna';ﬁd Bae}‘bé)”rt?m Smimmunoglobulin G isotype. They also demonstrated th
B cell[ ']r.h 5 18 gn Ing (t)r trOL('jg ; atr;] k())r only the p39 gene (injected intramuscularly) wds &

ruceia. 1he 0€sS not stand for the numboer (,induce a moderate level of protection against wyife
passages Wh'Ch were necessary to select strain, HtBE"B. abortus 544 challenges. They also demonstratdd t
refers to an internal laboratory nomenclature zgdte just purified protein p39 adiuvanted with CpG

time it was denyed. Stram RB.51 IS atten.uated.‘oligodeoxynucleotide (ODN) was able to induce a
indicated by studies carried out N mice, guinegs,pi significant level of protection against 8&rucella
goats and cattle, from all of which it is cleareda challenge. Recently, [37] have shown tBatabortus

relatively short time. Furthermore, it has no, ahly lumazine synthase (BLS) gene in a pCDNA3-based
redug:ed' charactensﬂc; [26-28]. _When usgd IN 8N /accine was able to induce a significant levelrdigen
vaccination protocols its protective effect in leatis

similar to that induced by strain 19 [29, 30]. specific immune response in BALB/c mice. It indueed

experiments underway in the field under both higt a humoral response with IgG2a as the dominant isatgpe

low brucellosis prevalence indicate that immunit\We" as INFg which is basically a Thl _respons_e.yThe
-also demonstrated that repeated vaccination indaices

17



Veterinaria 2014 | Volume 2 | Issue 2 | Pages 16-19

significant level of protection against a B.aborf#! followed a few months later . suis 1330 [52, 53]. In
challenge in a BALB/c mouse model. The immunilight of the extreme homogeneity between the daksi
response to individual antigens, including those Brucdla species early attempts to identify useful
Brucella spp is also [38, 39]governed by the genetic epidemiological markers and to understand the

background of an individual. phylogenetics and inter-species relationships & th
group advanced only slowly. However, it is now clea
Zoonotic risk and genetic diversity that the classical taxonomy based on host spégiiod

Members of the genuBrucella represent some of thePhenotype and ~ which  predates  molecular
world's major zoonotic pathogens responsible fccharacterlzatlon _represe'nts an astorylshllngly aecura
enormous economic losses and considerable hunPicture of genetic relationships. While it has been
morbidity [40,41]. There is considerable circumtigan debated for many years whether the degree of
evidence of the significance of brucellosis oveman differentiation merits species status it is nowdneiog
history [42]. As biosafety level, son@ucdla are also apparent thaBrucella species are re_prodl_Jctlver isolated
considered bioterrorist threats [43-45] reflectimgvious and (with the exception oB. suis/canis) represent
weaponisation [46].The fact that the organism ghli monophyletic lineages separated by long branchteng
infectious, can be readily aerosolized and outlsreal®4: 55]-

might be difficult to detect due to non-specific

symptoms associated with infecti@nucella species are Concluson

characterized by extremely high levels of nuclentidBrucellosis is mainly caused bBrucella abortus in
similarity but vary widely in host tropisms, miciab bovines which results in great effect on economy,
and disease phenotypes and pathogenicity. For mereduced milk production, abortions in last trimgditeng
years molecular studies and the development calving interval. Therefore, there is dire needefter
molecular typing tools were hampered by this latk (control strategies in developing countries like iftak
diversity. However, gradual progress was made including novel strategies like protein and DNA
identifying useful markers and tools [47-49]. Humaivaccination.

infections present in various forms with the most

common symptoms being fever, malaise, sweats aReferences
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