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Abstract
This is a retrospective study aimed to investigate the prevalence rate of brucellosis among animals
(sheep, goat, cattle, and camels) attending the Teaching Veterinary Hospital (TVH), College of
Veterinary Medicine, University of Bahri during the period 2013-2018. A total of 5332 blood
samples (73, sheep, 3586, goat, 930, cattle, and 743 camels) were collected from the jugular vein
of each animal and serum was harvested and examined for brucellosis using the Rose Bengal
Plate Test (RBPR) . Results obtained indicated that, there were no positive case in the samples
collected from sheep, while 525 (9.84%) positive cases were reported including cattle
203(38.67%), goats 222(42.29%) and camels 100(19.04%).The number of positive cases was
significantly (p<0.05) lower in cattle in 2016 and higher in goats and camels in 2018 and 2015
respectively. Cattle reported a significantly (p<0.05) higher incidence in 2014 and 2015. During
2016, 2017 and 2018 goats had the significantly (p<0.05) higher incidence of brucellosis. In
cattle, the incidence of brucellosis showed seasonal fluctuations, summer season showed a
significantly (p<0.01) higher values in 2014; while they were significantly (p<0.05) higher during
winter season of 2015, 2016 and 2017 and lower in 2018. In goats, the incidence of brucellosis
was significantly higher in 2018 during winter and summer (p<0.05) and autumn (p<0.01).In
camels, generally the incidence was significantly (p<0.05) higher in winter compared to other
seasons. It is concluded that brucellosis is one of the greatest health problems amongst cattle,
goats and camels in Bahri locality and winter is the season where brucella is the most common. It
is recommended that, a comprehensive brucellosis survey program should be established with
advanced diagnostic techniques accompanied with a very restrict government-sponsored policy of
vaccination, depopulation and compensation. Epidemiological studies are also needed amongst
herders and consumers of animal’s products.
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Introduction indirectly and it continues to be of worldwide
Brucellosis is one of the important zoonotic public health and economic concern. The
diseases, itis transmitted either directly or causative bacterium was named in honor of
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Sir David Bruce the discoverer of Br.
melitensis,Bacillus abortus was isolated by
Bang and it is morphologically and
antigenically similar to Br. melitensis (Young
and Corbel, 1989).There are six species of
recognized Brucella,Br. abortus (cattle), Br.
Melitensis (sheep and goat), Br.Ovis
(Ovine),Br.Suis(Swine) Br. Canis (Dog)
(Scholz and Vergnaud,2013) and B.neotomae
(dessert wood rat)(Villalobos-Vindas et al.
2017). Latter a marine species has been noted
as Br.maris (Sohn et al., 2003).

Br. abortus is the cause of contagious
abortion in cattle, ( Elberg, 1983). The main
causative agent of brucellosis in sheep and
goat is Br. melitensis, but the infection also
occurs in cattle, camels and wild animals.
Two biotypes of Br.melitensis were isolated
from a wild alpine apex and chamois in a
Natural Park in Italy (Ferroglio et al., 1998).
Camel brucellosis can be encountered in all
camel rearing countries with exception of
Australia. In many developing countries in
the arid areas of Asia and Africa, camels are
still the most important productive livestock
for nomadic populations and are highly
susceptible to brucellosis caused by Brucella
melitensis and Brucella abortus (Gwida et al,
2012). There is a marked seasonal variation
in the prevalence of brucellosis in the
temperate regions during spring and summer
(Minas et al., 2007, Dahouk et al., 2007 and
Donev et al., 2010).In Iran, Dehkordi et al.,
(2014) reported a high incidence of
brucellosis in bulls semen samples during
spring season.

In Sudan Br.abortus was reported in Friesian
(Bennett, 1943) and local (Dafalla,
1962)cattle. Several studies covered the
prevalence of brucellosis amongst different
species in different localities (Abu Damir et
al., 1984 ,Osman and Adlan, 1986, El-
Ansary et al.,2001,Musa,2005, Angara,2005,
Omer et al.,

2007, Mohammedahmed, 2009,Saad,2013,
Ebrahim, 2013 and Solafa et al.,2014).
Camels in Sudan areused to be reared in arid
and semiarid lands, Many traditional owners
keep camels solely or mainly for milk
(Wilson, 2018). Brucella in camel was firstly
reported by Musa and Awad Elkarim (1971)
and brucella biovar was firstly reported in
Sudan by Agab et al.,(1994). Now camels’
habitat is changed and they are reared side by
side with other domestic livestock and
wildlife which resulted in exposure of camels
to diseases which were uncommon to their
natural habitat as brucellosis(Musa and
Shigidi,2001).Camels in the Sudan are not
vaccinated against brucellosis(Mohammed
and Abdelgadir, 2016). The hallmarks of
animals’ brucellosis are abortion, infertility
and reproductive failure (Philip, 2003).
Treatment of brucellosis is limited and its
control is achieved by reducing reservoir of
infection, quarantine, depopulation and
vaccination (Radostits et al, 2000).
Brucellosis is one of the main zoonoses in
the world aslivestock farmers are exposed to
brucella infection which is closely related to
the level ofinfection in the animal
population, the level of environmental
contamination and hygiene on the farm
(Alausa, 1980). Abortion and polluted water
sources are risk factors(Solafa et al., 2014).
Modified Rose Bengal plate test (RBPT) is
one of the testsused in brucella detection as
screening and standard tests(Salisu et al.,
2017). The Rose Bengal Plate test technique
is aiming at detecting antibodies specific of
smooth Brucella species (especially B.
abortus, B. melitensis and B. suis) by the
Rose Bengal test in animal sera (ruminants,
equidae, suidae, camelidae and carnivores,
both wild and domestic, in particular)
(OIE,2008a).

This  retrospective  study aimed at
investigating the prevalence of brucellosis in
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cattle, goats and camels in Bahri locality samples were prepared and examined for
presented to the TVH, College of Veterinary, brucellosis using The Rose Bengal Plate Test
University of Bahri, since 2014-2018, using (RBPT) (OIE, 2008a, OIE, 2008b).

Rose Bengal Plate Test. Statistical analysis: The statistical analysis

was performed using the Statistical System
(SAS, 1997). The analysis of variance
(ANOVA) to evaluate the effect of season

Materials and Methods

Study Area: The Teaching Veterinary
Hospital is situated at North Bahri area,
Alkadru, latitude and longitude are 15° Results

38'N 320 38" E. Out of the total number of animals examined
Animals: Clinical cases admitted to the sheep, cattle, goat and camel represented
Teaching Veterinary Hospital, College of (1.37%, 21.82%, 6.19% and 13.46%)
Veterinary Medicine, University of Bahri for respectively. In 2013 no positive cases were
routine examination, natural breeding or reported, throughout the study period no
abortions complains during 2014-2018, were positive cases were reported in sheep. The
carefully examined following routine clinical total number of positive cases reported was
examination procedures. 525 out of which 203(38.67%) was cattle,
Methodology: Blood samples were taken 222(42.29%) goats and 100 (19.04%) camel
from the jugular vein of animals and serum (Tablel)

Table 1: Total number of Positive Cases of Brucellosis, 2014- 2018

Year Cattle Goat Camel

2014 54 10 9

2015 50 9 45

2016 19 37 31

2017 27 55 0

2018 53 111 15

Total 203 (38.67%) 222 (42.29%) 100 (19.04%)

Figure (1) shows that generally higher incidences of positive cases reported were in goats
compared to the other species.

120 -
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Figure 1: Comparison between Positive Cases of Brucellosis in Cattle, Goat and Camel, 2013-2018

Table (2) presents the mean values for the Compared to different years values” reported,
positive cases of brucellosis in cattle, goat the number of positive cases was
and camel throughout the five years. significantly (p<0.05) higher in cattle and
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goats in 2016 and 2018respectively and in
camel in 2015. Compared to other species,
cattle reported a significantly (p<0.05) higher

prevalence in 2014 and 2015. During 2016,
2017 and 2018 goats had the significantly
(p<0.05) higher incidence of brucellosis.

Table2: Positive cases of brucellosis, 2014-.2018, (Meanz SD)

Year / Species Cattle Goat Camel

2014 A4 5+13.44° ©0.83+1.02° €0.75+1.71°
2015 B4.17+6.06% 0.75+1.06° A3.75+0.08"
2016 ©1.58+1.68° B 3.08+3.72° B2 .58+3.44"
2017 B 25+2.18"° B 4.58+2.96% € 0.58+0.99¢
2018 A4, 4145.74° A 9.25+6.31° C1.25+1.71¢

Mean values within the same row bearing different superscripts (small) are significantly different.
Mean values within the same column bearing similar superscripts (Capital) are not significantly different.

values in 2015, 2016 and 2017. However,
values obtained during 2018 winter was
significantly (p<0.05) lower compared to
summer and autumn. Values obtained for
summer season were significantly (p<0.01)
higher during 2014 values . The prevalence
of brucellosis shows seasonal fluctuations.

The prevalence of brucellosis during
different seasons in cattle is shown in Table
(3).Compared to other years, values obtained
were significantly higher (p<0.05) in 2015
during winter and autumn in 2018,and
significantly (p<0.01) higher in 2014 during
summer. Compared to other seasons, winter
season had a significantly (p<0.05) higher

Table3: Seasonal variation (Mean +SD)in the prevalence of brucellosis in cattle

Year Winter Summer Autumn
2014 ©1.50+1.91° A12.0+23.33° Pp.o¢

2015 26.25+10.53% B1.5+1.29° B4.74425°
2016 B2.50+1.29° B1.5+2.38° P 0.75+0.96°
2017 B35+3.112 €0.75£0.96°¢ €25+1.29"°
2018 B 3.25+25° B 5.00+4.97° A5.00+9.34°

Mean values within the same row bearing different superscripts (small) are significantly different.
Mean values within the same column bearing similar superscripts (Capital) are not significantly different.

values obtained during winter were
significantly (p<0.05) higher in 2014 and
2015 and during autumn in 2016. While it
was significantly (p<0.05) higher during
summer in 2017 and 2018

Table (4) shows the prevalence of brucellosis
during different seasons in goats. Compared
to other years, the values obtained in 2018
were significantly higher during winter and
summer (p<0.05) and autumn
(p<0.01).Compared to other seasons, the

Table4: Seasonal variation (Mean+SD)in the prevalence of brucellosis in goat

Year Winter Summer Autumn
2014 €1.25+15°2 D 0.75+0.96° €0.5+0.58°
2015 €1.5+1.29% D 0.75+0.96° 0.0

2016 B 3.25+5.19° €2 5+3.69° B3.50+3.11°
2017 B3.0+1.63° B 6.75+3.5°2 B3.5+2.08°
2018 A 6.25+5.56 ¢ A12.25+7.09 2 A9.25+6.40°

Mean values within the same row bearing different superscripts (small) are significantly different.
Mean values within the same column bearing similar superscripts (Capital) are not significantly different.
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Table (5) shows the prevalence of brucellosis
during different seasons in  camels.
Compared to other years, the values obtained
were significantly (p<0.05) higher in 2016
during winter and during summer (p<0.05)
and autumn(p<0.01) in 2015. However,
amongst seasons, compared to summer and
autumn winter season showed a significantly

(p<0.05) higher incidence in both 2014 and
2017. A significantly higher values in
autumn of 2015 (p<0.01) and of
2018(p<0.05) were reported compared to
other seasons. However in 2016 the values
were significantly (p<0.05) lower during
summer compared to other seasons.

Table5: Seasonal variation (Mean £SD) in the prevalence of brucellosis in camel

Year Winter Summer Autumn
2014 B1.75+2.87° P 0.25+0.5 P 0.25+0.5
2015 €0.75+1.5° A2 5+2.38" A8.0+16.0°
2016 A3.0+1.82° B1.75+1.71° B3.0+6.0°
2017 £1.00+1.15° 0.25+0.5° P 0.25+0.5°
2018 B1.25+15°" €0.7541.5°¢ €1.75+2.36°

Means in the similar row bearing different superscription are significantly different.
Means in the similar column bearing different superscription are significantly different.

Discussion

The current study was designed to investigate
the prevalence of brucellosis in Bahri
Locality during 2014-2018. Throughout the
study period, cattle represented (38.6%) of
the total positive cases recorded in the TVH
and the majority were cross-bred(Holstein vs
local breed). This is could be associated with
the large number of dairy farms in Bahri
locality with the majority kept under
traditional breeding system with questionable
hygiene measures. It could also be related to
the increased movement of cattle amongst
different Khartoum localities and states of
Sudan. Generally, the lack of awareness for
the importance of the routine testing for
brucellosis or pre- purchasing testing played
a great role in the spreading of the disease.
Cattle owners only test for brucellosis when
they are advised by veterinarians when there
iS a noticeable incidence of abortion.
Compared to the previous findings, the
current study reflected big values, as blood
samples were examined for brucellosis in the
TVH when cattle are introduced with other

health complains rather than abortions. In
Khartoum State, Gameel et al.,(1987)
reported 9 positive cases of bovine
brucellosis out of 20 blood  samples
examined also 15.73% was reported by
Fayza et al., (1990). In Gezira state a
prevalence rate of 1.2%, of bovine
brucellosis was reported by Bakhiet (1981) in
addition to 10.7% and 4.8% of in Nisheshiba
and El Huda area by (Dafalla, 1962) and
Mohammedahmed  (2009)  respectively.
However, a prevalence of 20% (Musa et
al.,1990) and 13.9% (Musa,1995) were
reported in Darfur. Mustafa (2010) reported
10.3% in Nyala.

The main breeds of goats examined were
Saneen, Nubian, Shami and crossbred.
Compared to the other species examined the
incidence of brucellosis was higher in
goat(42.2%). This could be related to the
high number of goats owned by people,
whether they are reared in small (Domestic
houses) or large (Farms) scales in Bahri
locality.Also this could be associated with
the advice of brucella testing before
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purchasing of goats. Some herders before
purchasing and introducing new flocks to
their farms apply the pre-purchase testing
policy in the TVH and positive ones are
rejected and sent to the slaughterhouses.
Moreover, goats introduced for natural
mating with Saneen bucks in the TVH are
routinely examined for brucellosis.Positive
cases of caprine brucellosis were reported in
different localities of Sudan but, they were of
small values compared to the recent findings.
Similarly, in Khartoum State, Mohamed et
al.,(2018)reported a prevalence rate of 11.4%
of brucellosis using RBRT.El Sawi et
al.,(1981) reported 0.65% positive cases
while five positive cases (25%)were reported
out of twenty imported goats by Osman and
Adlan, (1986).Fayza et al.(1990) reported
only 0.1% positive cases out of 2233 goats
examined for export. However, 190 tested
goats were negative for brucellosis (Ginawi
1997). Moreover, out of 200 goats” blood
samples 10.5% gave positive results
(Nisreen,2006).

Solafa et al .(2014) reported that the
prevalence of brucellosis in 82 examined
goats in Jabel Aolia locality was 18% ,while
in Omdurman locality 16.57% were found to
be positive (Azza, 2006).Mustafa (2010)
reported 6% brucellosis in goats in Nyala
.These findings indicate thatcaprine
brucellosis became a common disease
amongst local and foreign breeds in Bahri
locality.Goat brucllosis is important as it
affects human health casing Malata fever
(Rossetti et al.,2017)

The prevalence of brucellosis in camels was
(19.04%); all samples were obtained from
Albutana area located in Eastern Babhri
locality. This finding indicates that camel
brucellosis is a serious problem in Albutana
area although all of them were examined for
export purposes. This finding is associated
with the mixed herding and the unrestricted

contact between cattle, small ruminants and
camel that exposed them to diseases which
were uncommon to their natural habitat as
brucellosis(Musa and Shigidi, 2001).Camels
are infected by lateral infection from the
primary host of Br. abortus (cattle), and Br.
melitensis (sheep and goats). Similarly, Musa
(1995) reported 23% prevalence rate in area
where camels were reared with cattle, 1.9%
and 4.8% in herds newly introduced into
such areas.Also this finding could be related
to the fact that camels in the Sudan are not
vaccinated against brucellosis (Mohammed
and Abdelgadir,2016).In  Khartoum State
Fayza et al., (1990) reported 15.04%. In
Darfur , Raga(2000) reported a prevalence
of 6.2% and Musa and Shigidi(2001)
reported 45.5% incidence of brucellosis in
camels in Nyala Province caused by
Br.abortus.In Eastern Sudan , Osman and
Adlan, (1986) , Yagoub et al., (1990) and
Musa (1995) reported incidences of
8%,6.95% and 7.75 % respectively .In
Kassala State ,Tag Elsir (2002) reported an
incidence of 6% .

The high values obtained for brucella
incidence in Bahri locality amongst different
species could mainly be related to the
absence of vaccination programme against
brucellosis and to the common mixed
herding. Husbandry system (Musa et
al.,2008) and mixed herding usually allows
unrestricted contact between different species
of animals and play great role in the
spreading  (cross transmission  between
species)of brucellosis (Renukaradhya et
al.2002). Generally, throughout the study
period compared to camel, both cattle and
goats showed higher incidences as they are
widely reared.

Comparing between seasons, winter season
(November,  December, January and
February) showed a general trend of brucella
infection in cattle compared to summer and
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autumn .This could be associated with
autumn season (July, August, September and
October ) where rainfalls and pastures are
rich and there is possible contacts and
breeding between cattle where infection may
happen and abortion occurs during winter.
Dehkordi et al.,(2014) reported a higher rate
of Dbrucellosis in bulls semen in lIran.
However, Alausa (1980) reported that there
was no seasonal variation in the prevalence
of brucella infection in cattle population
studied in South Nigeria which indicates that
climatic variation has no important role in
the prevalence of brucellosis. As a
contagious zoonotic disease of human and
many species of animals, brucellosis showed
seasonal variations in human as the majority
of cases occurred during spring, summer and
early autumn (AL-Ballaa, et al., 1994).
Comparing between years of the study period
there was fluctuations in brucellosis
incidence. However, in 2018 the incidence
was significantly higher during summer and
autumn compared to winter and this could be
related to owners” awareness for examination
before purchasing.

In goat, brucella incidence showed
fluctuations amongst different seasons. On
the contrary, Abela (1999) reported seasonal
variations of goat brucellosis which was
associated with their parturition season.
Compared to different years , 2018 showed a
significantly higher incidence of brucellosis
in the three seasons .This could be associated
with  the obligatory examination before
introduction to breeding program in the TVH
and to the awareness of examination before
purchasing.

Between seasons, camel brucellosis showed a
significantly higher incidence during winter
and autumn (rain fall)(breeding season)
(Yagil and Etzion, 1980). As winter season
follows rain fall where pastures are rich and
there is free herd movement and great chance

for exposure to infected ones. Boukary et
al.(2013) indicated that the dynamics and
frequent migration of pastoral herds might
increase the chance of coming into contact
and infection. However, amongst different
years of the study period the incidence of
brucellosis showed fluctuations. This could
be associated with the number of blood
samples presented for examination for
export. Moreover, mixed herd might be the
reason for this fluctuation.

The transmission of brucellosis to Bahri
Locality population is possible through the
consumption  of  unpasteurized  milk,
undercooked meat from those infected
animals or by contact with their secretions.
However, highly ranked at risk are
veterinarians, butchers and milk handlers
(Madut et .al., 2019).

Conclusions and Recommendation

It is concluded that, brucellosis is one of the
serious diseases amongst different species in
Bahri locality that can be reported throughout
the year. Prevalence of brucellosis is
associated with season of births and periods
of animals contacts throughout the year.
Vaccination, testing and depopulation
programs should be applied by the veterinary
authorities. Herders have to avoid mixed
herding as sharing grazing land and drinking
water facilitate transmission of the disease.
Animals” owners should be aware of the
importance of brucellosis and its zoonotic
and economical impacts. A joint work
between Health and Veterinary authorities
for epidemiological study amongst citizens
of Bahri locality is needed.
Acknowledgements

Great thanks are to the chief technician, Mr.
Alrashid Abass and the technician team of
the laboratory, in the Teaching Veterinary
Hospital (TVH), College of Veterinary
Medicine, and University of Bahri.

116

ISSN (text): 1858-6724

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol.21No. 1 June (2020)
e-ISSN (online): 1858 6775




SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol. 21 No.(1)

June 2020

References

Abela, .B.(1999)Epidemiology and control of
brucellosis inruminants from 1986 to
1996 in Malta, Rev. sci. tech. Off. int.
Epiz.,18 (3), 648-659.

Abu Damir, H.; Kenyon, S.J.; Khalafalla, A.
and Idris, O.F. (1984). Brucella
antibodies in  Sudanese camels.
Trop.Anim.Health prod. 16:209-212.

Agab, H.; Abbas, B.; Eljack, and Mamon,
I.E.(1995). First report on the
isolation of Br. Abortusbiovars 3
from Camelus dromedaries in Sudan.
Revue Eleu. Med. Vet. Pays Trop,
47:361-363.

Alausa,0.K.(1980).Incidence and seasonal
prevalence among an occupationally-
exposed population to
brucellosis.Trop Geogr
Med.;32(1):12-5.

Al-Ballaa, S.R. Al-Balla, S.R.,Al-Aska
A; Kambal, A. Al-
Hedaithy,M.A.(1994).Seasonal
variation  of  culture  positive
brucellosis at a major teaching
hospital. Ann Saudi Med.;14(1):12-
15.

Alton, G.G. (1985). The epidemiology of
Brucella melitensis, in sheep and
goat. In: Verger,J.M.,
Plommet,M.eds: Brucella melitensis ,
a ECE seminar. Martinus Nijoff,
Dordrech-Boston-lancaster,187-197.

Angara, T.E.E. (2005). Sero-prevalence of
bovine brucellosis in Kuku Dairy
Scheme, Khartoum State, Sudan.
Ph.D. Thesis. U of K.

Azza,F.l1.F.(2006).Caprine  Brucellosis in
Omdurman Area.M. Sc. dissertation
College of Postgraduate Studies,
University of Khartoum.

Bakhiet, M. (1981). Brucellosis in cross-bred
cattle. Sud. J. Vet. Res., 3:119-120.

Bennett, S.G.J. (1943). Annual Report of the
Sudan Veterinary Service. 29-30.

Boukary, A.R., Saegerman ,C., Abatih, E.,
Fretin, D., Alambe” dji Bada, R., De
Deken,R., Harouna,H.A,Yenikoye,A.,
Thys,E. (2013) Seroprevalence and
Potential Risk Factors for Brucella
Spp. Infection in Traditional Cattle,
Sheep and Goats Reared in Urban,
Periurban and Rural Areas of Niger.
PLoS ONE 8(12): e83175.

Dafalla, E.N. (1962).Incidence of animal and
human brucellosis in the Sudan.Sud.
J. Vet. Sci. Anim. Husb., 3: 80- 89.

Dahouk, S.A., Neubauer, H., Hensel, A.,
Schoneberg, 1., Nockler,K., Alpers,
K., Merzenich, H., Stark, K., Jansen
,A.(2007).Changing epidemiology of
human Brucellosis, Germany, 1962-
2005. Emerg Infec Dis, 13 (12):
1895-900.

Dehkordi, F.S., Khamesipour, F., and
Momeni,M. (2014).Brucella abortus
and Brucella melitensis in Iranian
Bovine and Buffalo Semen Samples:
The First Clinical Trial on Seasonal,
Senile and Geographical Distribution
Using Culture, Conventional and
Real-time Polymerase Chain
Reaction Assays, Kafkas,
Uiv.,Ve.,FFak.Der. 20 (6): 821-828

Donev, D., Karadzovski,Z., Kasapinov,B.,
Lazarevik,V.(2010).Epidemiological
and public health aspects of
brucellosis in The Republic of
Macedonia. Prilozi, 31 (1): 33-54.

Ebrahim,W.0.M.(2013). Seroprevalence and
risk factors of bovine Brucellosis) in
Khartoum State, Sudan. MPVM
thesis, Sudan University of Science
and Technology

El-Ansary, E.H.; Mohammed, B.A.; Hamad,
A.R.andKarom, AG. (2001).
Brucellosis among animals and

117
ISSN (text): 1858-6724

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol.21No. 1 June (2020)
e-ISSN (online): 1858 6775



https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Balla%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Aska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Aska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kambal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Hedaithy%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Hedaithy%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17589045
https://www.ncbi.nlm.nih.gov/pubmed/17589045

SUST Journal of Agricultural and Veterinary Sciences (SJAVS) June 2020
Vol. 21 No.(1)
human contacts in eastern Sudan. J.B., Godfroid,J, Jubara,

Saudi Medical Journal, 22: 577-579.

Elberg, S.S. (1983).WHO Guide to the
Diagnosis, Treatment and prevention
of Human Brucellosis. WHO, Geneva,
(WHO document VPH /81. 3. Rev.),
5: 6.18.

El Sawi, O.; Hussain, A.; Bakheit, M. and
Idris, S.(1981). Caprine brucellosis:
A quantitative comparison of the
sensitivity of three serodiagnostic
methods.  Sudan  Journal  of
Veterinary Research. 10: 51- 56.

Fayza, A.O.; El Sheikh, O.H.; Zakia,
A.M.Halima, M.O.; Suliman,H.B
and Osman, A.Y. (1990). Survey of
brucellosis among cattle, camels,
goats and sheep in the Sudan . Sudan
Journal of Veterinary Research, 9:
36-40.

Ferroglio, E. , Tolari, F., Bollo, E. and
Bassano, B. (1998). Isolation of
Brucella melitensis form apline ibex.
J.Wild Dis., 34(2): 400-402.

Gameel, A.A.; SeifEldin, A.M.; Hassan,
M.E.; Ali, AA. Abdel Rahim,
A.lland Ismaiel, H.M. (1987).
Incidence of Animal brucellosis in
Khartoum  province (unpublished
data) (Symposium Am. Brucellosis in
the Sudan).

Ginawi, M.A. (1997). Brucella antibodies in
the sera of domestic live stock in the
Blue Nile District. Sudan Journal of
Veterinary Science and Animal
Husbandry, 36: 136-139.

Gwida, M., EI-Gohary, A.,Melzer,F., Khan,
I,  Rosler, U.,  Neubauer,H.(
2012).Brucellosis in camels,
Research in Veterinary Science,92

,(3): 351-355.
Madut,N.A, Muleme,J., Kankya,
C., Nasinyama,G.W., Muma,

A.S.and Muwonge,A.(2019).The
Epidemiology of Zoonotic
Brucellosis in Bahr el Ghazal Region
of South Sudan. Front. Public
Health 7:156. .

Minas, M., Minas, A., Gourgulianis, K.,
Stournara, A.(2007).Epidemiological
and clinical aspects of human
brucellosis in Central Greece. JPN J
Infect Di., 60 (6): 362-366.

Mohamed,E.M.A Elfadil1,A.A.M.,EI-
Sanousi,E.M.,Ibrahaem,H.H.,Moham
ed-Noor,S.E.,Abdalla,M.A. and
Yassir Adam  Shuaib,Y.A.(2018).
Seroprevalence and risk factors of
caprine brucellosis in Khartoum state,
Sudan. Veterinary World,11(4),

Mohammed, H.A. and  Abdelgadir,
A.E.(2016).Cross-sectional Study of
Camel  (Camelus  dromedaries)
Brucellosis in the Red Sea State,
Sudan. Journal of Applied Science
And Research, 4 (2):67-77.

Mohammedahmed,  A.M.M.(2009).Bovine
Brucellosis in El-Huda Area, Al-

Gezira State, Sudan. M.
Sc.dissertation, College of
Postgraduate Studies, University of

Khartoum.

Musa, M.T.; Jahans, K.L.; and Fadalla, M.E.
(1990). Brucella biovars isolated
from nomadic cattle in the Southern
Darfur province western Sudan. J.
Comp. Path. 102: 49-45.

Musa,M.T.(1995).Brucellosis in  Darfur
States: the magnitude of the problem
and method of diagnosis and control.
Ph.D. Thesis. Faculty of Veterinary
Science, University of Khartoum,
Sudan,

118
ISSN (text): 1858-6724

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol.21No. 1 June (2020)
e-ISSN (online): 1858 6775



http://www.sciencedirect.com/science/article/pii/S0034528811001767
http://www.sciencedirect.com/science/article/pii/S0034528811001767
http://www.sciencedirect.com/science/article/pii/S0034528811001767
http://www.sciencedirect.com/science/article/pii/S0034528811001767
http://www.sciencedirect.com/science/journal/00345288/92/3
http://www.sciencedirect.com/science/journal/00345288/92/3
https://www.frontiersin.org/people/u/560278
https://www.frontiersin.org/people/u/462003
https://www.frontiersin.org/people/u/497435
https://www.frontiersin.org/people/u/253875
https://www.frontiersin.org/people/u/84447
https://www.frontiersin.org/people/u/559693
https://www.frontiersin.org/people/u/421515

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol. 21 No.(1)

June 2020

Musa, M.T. and. Shigidi M.T.A
,(2001).Brucellosis in  Camels in
Intensive Animal Breeding Areas of
Sudan: Implications in Abortion and
Early-Life Infections. Revue Elev.
Méd. vét. Pays Trop., 54 (1): 11-15.

Musa, M.T. (2005). Brucellosis in sheep
under traditional farming system in
Darfur State, Sudan J.Vet .Res.,20: 1-

9

Musa, T.M., Eisa,M.Z.,M, El Sanousi,
E.M.,AbdelWhab,M.B..and  Perrett,
L.(2008).Brucellosis  in ~ Camels

(Camelus dromedarius) in Darfur,
Western Sudan. J.Compar.
Pathol,138, (2—3): 151-155.

Mustafa, A.A.; and AwadElkarim, M.H.
(1971). A preliminary survey for
thedetection of Brucella antibodies in
camel sera. Sudan J. Vet. Sci.
Anim.Husb. 12: 5-8.

Mustafa, M.S.Y.(2010).Prevalence  of
Brucellosis in Cattle, Sheep and
Goats of West Darfur State,Sudan.M.
Sc, University of Khartoum.

Nisreen,A.H.H. (2006).Prevalence  of
Caprine Brucellosis In Khartoum
North Khartoum State, Sudan. A
Thesis submitted to the University of
Khartoum in partial fulfillment of the
requirement for the Degree of Master
of Veterinary Medicine

OIE.(2008a).Bovine brucellosis, In: The OIE
Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals
(mammals, birds and bees), 6"
Edition 2008, Chapter 2.4.3, OIE,
Paris, 624-659.

OIE  (2008b).Quality  Standard  and
Guidelines for Veterinary Laborat-
ories, 2" Edition, OIE, Paris.

Omer, M.M.; Abdelaziz A.A.;Abusalab,
SSM.A. and Ahmed A.M.(2007).

Survey of brucellosis among sheep,
goat, camels, and cattle in Kassala
Eastern Sudan. J. of Anim.Vet.
Advan.,6(5):635-637.

Osman, A.M.; and Adlan, A, M. (1986). The
incidence of brucellosis in Sudan.5"
general section of the international
committee of the OIE. Paris,
May1986.

Philip H. E. (2003).Brucella species as
biological weapons. Louisiana State,
University Ag Center and school of
Veterinary Medicine Department of
Veterinary Science. Baton Rouge,
Louisiana,

Radostits, O.M.; Gay, C.C.; Blood, D.C.; and
Hinchcliff, K.W. (2000).Veterinary
Medicine. 9" ed. PP. 867-882

Raga, 1.0.(2000). Studies of Brucellosis in
camel and cattle in Darfur States. M.
V. SC. Thesis, University of
Khartoum, Sudan,

Renukaradhya, G.,J., Isloor, S., Rajasekhar
,M.(2002).Epidemiology,  zoonotic
aspects, vaccination and
contorol/eradication of brucellosis in
India. Vet. Microbiol, 90 (1-4): 183-
195.

Robertson, A. (1976). Handbook on Animals
Disease in the Tropics. London, The
British Veterinary Association.

Rossetti, A.C., Arenas-Gamboa, M.A., and
Maurizio,E.(2017).Caprine
brucellosis: A historically neglected
disease with significant impact on
public health. PLOS Medicine.

Saad, E.G. (2013). Epidemiological study of
Brucellosis in camels
(Camelusdromedarius) in Khartoum
State, Sudan MPVM thesis, Sudan
University of Science andTechn-

ology.

119
ISSN (text): 1858-6724

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol.21No. 1 June (2020)
e-ISSN (online): 1858 6775



http://www.sciencedirect.com/science/journal/00219975
http://www.sciencedirect.com/science/journal/00219975
http://www.sciencedirect.com/science/journal/00219975/138/2

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

June 2020

Vol. 21 No.(1)

Salisu,U.S, Kudi, C.A, Bale ,J.0.0,
Babashani,M, Kaltungo, B.Y. A
Saidu, S.N.A., Asambe,A. and Baba
/ALY .(2017).Seroprevalence of

Brucella antibodies in camels in
Katsina State, Nigeria Trop. Anim.
Health and Prod.,49 (5): 1041-1046.
SAS  (1997).SAS/STAT® User Guide
(Release 6.12).SAS
Inst.Inc.,Cary,NC.
Scholz ,H.C. and Vergnaud, G.(2013).

Molecular Characterization of
Brucella Species.
Rev.Sci.Tech.Off.Int.Epiz..,.32 (1)
,149-162.

Sohn, A.H., Probert, W.S.and Glaser, C.A.
(2003). Human neurobrucellosis with
intracerebralgranuloma caused by a
marine  mammal Brucella spp.
Emerg.Infect.Dis.. J., 9:485-488.

Solafa, Z., AngaraT.EElfadill,A.A., EIl
Sanousi,E.M.,
Ibrahim,A.M.(2014).Prevalence and
Risk  Factors of  Ruminants
Brucellosis in Jabel Aolia Locality,
Sudan.Sudan Journal of Science and
Technology ,15(2): 60-72

Tag EISir, M.M. (2002).Epidemiological
Studies on Camel Brucellosis in

Kassala State. M.Sc.thesis, University
of Khartoum. Sudan.

Villalobos-Vindas, J.M, Amuy,
E. Barquero-Calvo, E.
Rojas,N., Chacén-Diaz,C.,Chaves-
Olarte,E.Guzman-Verri, C

and _ Moreno,E.(2017). Brucellosis
caused by the wood rat

pathogen Brucella neotomae: two
case reports. J .Med .Case Rep. 11:
352.

Yagil, R. and Etzion, Z. (1980).Hormonal
and behavioral patterns in the male
camel (Camelus dromedarius). J.
Reprod. Fert. 58: 61-65..

Yagoub, I.A.; Mohamed, A.A.; Salim, M.O.
(1990).  Serological  survey of
Brucella abortus antibody prevalence
in the one-humped camel. (Camels
dromedarius) from Eastern Sudan.
Revue Elev. Med.Vet. Pays Trop.,
43(2): 167-171.

Wilson,R.T.(2018).Livestock in the Republic
of the Sudan: Policies, production,
problems and possibilities. Anim
Husb Dairy Vet Sci, 2(3): 4-12.

Young, E.J. and Corbel, M.J. (1989).
Brucellosis Clinical and Laboratory
Aspects.CRC Press, Florida.

120
ISSN (text): 1858-6724

SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol.21No. 1 June (2020)
e-ISSN (online): 1858 6775



https://link.springer.com/journal/11250
https://link.springer.com/journal/11250
https://link.springer.com/journal/11250/49/5/page/1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villalobos-Vindas%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barquero-Calvo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rojas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rojas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chac%26%23x000f3%3Bn-D%26%23x000ed%3Baz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaves-Olarte%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaves-Olarte%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzman-Verri%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreno%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29254496
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5735802/

SUST Journal of Agricultural and Veterinary Sciences (SJAVS) June 2020
Vol. 21 No.(1)

2018-2014 (s 5yl ‘_,A (plowadt Zgal;\) Jlaally selall ¢ N us S gall Gare LEL)
Gaadlae a2 S g
G dasls — (gl bl 4K

waliiual)
VAL (Jlaad) 5 Q) Gela) colall) cbilsand) e Sag pll L) Jaee elafinld Cisa any 5l 2 o
Aex e+ 2018-2013 (e 5dll 3 (a Aasls — (bl bl 48— aadl) (gylandl 2diuall Cypan)
Jemdy Olsan < alaslh asll el die 320 25 (Jlea 7435 i) 930¢ 32l 733586¢La) olsan 5332
donsall OV dlang plaall b duage Alls Jass o) L adialls Galdl) Jandd) & Jliy 590l (R3S o)lidly o)
(19.04%)100 5 selall a (42.29%)222 « JEN) 50 (38.67%) 203 ity (9.84%) 525 € Slasg sl
Al 3 (P<0.05) Lsine il culS JRN1 (8 Mg ll Limgall V) sae 6 Aabaal alse VL 43jlae . Jleall 50
O 2ad SO G Al L s e 20155 2018 alse¥) 3 Jlaadls Seldl & (P<0.05)Lsiea els 2016
dagall Gliall il Gelal 4. 20155 2014 Alse¥) & (p<0.05) Lsina ot il Sugpll dingall cilisall
Gl Sg s Lla¥) Cane )l 558 PDIa.20185 20162017 Hse¥) i (p<0.05) Lsina Aol Sy
(P<0.05) Lsina el il Loty Chvall auga (& (P<0.01) Lgina el LLaY) cul€ 2014 alall 3 . dseuga
Jeldl Lhcinally Chuall pamger Alhe 2018 sld b Jily cldll ause 3 20175 20152016 Hse¥) i
O Jlaall (4.2018 alall 4 (p<0.01) caudlly (P<0.05)cirall 5 o) conge 4 Lgine dille LYl il
LAY o ) Aol sda palin gAY aulsall d3jlhe cBal) ause 8 (P<0.05) Lsine ddle QleV] 3 cLLaY)
puse & Llle Ay (g A Jlaally Seldl ) 8 dmaal) JSLEN 5S) aa) dS8 D pl) (ape
dses aba alhy Lssias didaall Sl (aped Eos Gl ahainly Jdald e ehaly duhll oag. o)
el Ly Agly cilubal dass dllia Lol L(msnll & Dlaad) clilgall (e galdill caedall A0 e

- OoSlgiall

SUST Journal of Agricultural and Veterinary Sciences (SJAVS) Vol.21No. 1 June (2020)

121
ISSN (text): 1858-6724 e-ISSN (online): 1858 6775




