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SUMMARY

Sera of 592 apparently normal camels (Camelus dromedarius) from
North Sinai Province were examined serologically by the Card test and
Standard tube agglutination test (STAT). The overall seroprevalence of
brucellosis among tested camels was 1.7%. The high rate of Brucella
infections was recorded among the age group over 5 years (3.98%). It
was observed that most cases of infected camels with brucellosis were
recorded in those living in contact or grazing in sheep or goat pastures.
On the other hand, only threc out of 330 human sera (0.09%) were
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serapositive for brucellosis by the previous serologic tests. These human
seropositive cases were nomads involving in caring of camels, sheep and
goats. Two isolates of Brucelia melitensis biovar 3, which was the only
strain, isolated from the milk of two seropositive She-camels with STA-
antibody titers of > 1: 1280. Generally, brucellosis in camels, in the
investigated area, appeared to be connected with Brucella melitensis of
sheep and goats and this constitutes a serious public health problem.
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INTRODUCTION

Up to the present time brucellosis remains as a major problem of
Public health in many countries of the Middle East. Its prevalence has
mcreased in recent years, especially in countries, which have promoted
change from traditional low density to intensive methods of dairy
farming (Refai, 1994 and Ahmed and Abdel-Aal, 1996). Brucellu spp.
are Gram-negative intracellular pathogens that causc diseasc in a variety
of domestic and wild mammals (Nicoletti, 1989). Brucellosis in camels
is prevalent in the countries surrounding Egypt particularly the Sudan,
Libya and Saudi Arabia (Gameel et al., 1993; Agab et al., 1994 and
Radwan et al., 1995). Brucellosis in camels was reported for the first
time in Egypt by Ahmed (1939) who published an incidence of 3.5%.
Other studies in Egypt reported an incidence of brucellosis in camels,
ranged from 2.02% to 10.29% (Hamada et al., 1963; Fayed et al., 1982;
Zaghlou! and Kamel, 1985 and Gadalla, 1991). Morcover, Atwa (1997)
investigated the seroprevalence of brucellosis in 1258 camels imported
from Kenya and Giputi at Suez Quarantine and 116 she-camels from
different governorates of Egypt. The incidence of brucellosis in imported
camels and local camels were 4.05% and 7.75% respectively by using
Rosal Bengal test.

Camel husbandry has been practiced in north Sinai, Egypt, in
small favms and grassing animals. These animals and their products play
an important part in the economy of this area and in the nutrition of the
populace. In view of scarce information regarding brucellosis among
camels in North Sinai Province. The present study was undertaken to
determine the current status of prevalence of brucellosis among single
humped camels (Camelus dromedarius) in this area with throwing the
light on its public health significance.
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MATERIAL and METHODS

Serologic examination:

A total of 592 blood samples were collected from single humped
camels (Camelus dromedarius) from different areas of North Sinai
Province.

On the other hand, a total of 330 blood samples were collected
from patients of El-Arish fever hospital and others were involved in
caring the examined camels. These individuals were requested to answer
a series of questions in order to obtain more information such as name,
address, age, sex, occupations and their feeding habits.

Each sample was marked and identified, then transferred to the
laboratory of the Faculty of Vet. Med, Suez Canal University for
preparation and maintenance of the serum.

All serum samples were first screened for Brucella antibodies using
Buffered Brucella antigen (Card test), produced by veterinary Services,
Animal and Plant Health Inspection Services (APHIS) U.S. Department
of Agriculture. Then followed by Standard tube agglutination test
(STAT) (Serum and Vaccine Res. Inst. Abbasia), in which a titer of
1/40, ie. 50% agglutination (80 L.U./ml) or above indicates positive
reaction (Aiton et al., 1975).

Bacteriological examination:

Milk samples were collected ascptically from Brucella
seropositive She- camles and also human blood samples were collected
aseptically from positive reactors. These milk and blood samples were
bacteriological examined for Brucella organisms using direct culture.
Brucella agar medium containing antibiotics was used, incubated at 37
°C in an atmosphere of 10% Co, for 6 days then examined for Brucella
colonies. Isolates werc identified as Brucella species by their colony
morphology, Gram stain, urease and oxidase reactions, H>S production,
growth on dyes; thionin & basic fuchsin, and agglutination with Brucella
specific antisera (Central Vet. Lab. Weybridge, England) (Alton et al.,
1988).

RESULTS

The prevalence of Brucella infections among the examined
camels according 1o their age summarized in Table (1). Of 592 camecl
sera tested, 6(1.01%) and 10 (1.7%) samples were found positive for
brucellosis with STAT and Card test respectively. The high rate of

56




Assiut Vet, Med. J. Vol. 44 No. 87, October 2000

Brucella infections was recorded among age group over 5 years (3.98%),
It was recorded one case of Brucella infection among age group 4-5
years ad another case of Brucella infection in the age group less than one
vear as flested by Card test. In Brucella STA-antibody titers of
seropositive camels; two had titers of 1:80, one had a titer of 1:320 and
three had titers of = 1:1280.

In Table (2); distribution of brucellosis among the examined
camels according to their contact or grassing with sheep and/or goats.
There was only one case of Brucella infections among the camels which
were not live in contact with sheep and/or goats (0.8%). While, 9
(1.97%) out of 458 camels, which were in grassing with sheep and /for
goats, were infected with brucellosis.

On the other hand, the prevalence of brucellosis among the
examined human beings according to their age and sex illustrated in
Table (3). It was found that 3 (0.9%) out of 330 human sera were
positive for brucellosis by STAT and Card test. Two of the Brucella
seropositive cases (age group 20-30 years) were females (8.7%); one had
a STA-titer of 1:320 and the other had a titer of 1 1640, and the third was
male, aged I8 years (2.04%), had a STA-titer of 1:160. The three
positive human cases were nomads involving in caring of camels, sheep
and goats.

Bacteriologically, two Brucella isolates were obtained from the
milk of two She-Camels and identified as Br. Melitensis biovar 3.These
She-Camels were given positive serological reaction to all the previously
mentioned tests with Brucella STA-antibody titers of > 1:1280. It was
failed to isolate Brucella organisms from human blood samples of
Seropositive cases.

Table 1): Prevalence of brucellosis among the examined camels
according to their age.

= Age/year Total No. Pasitive
examined STAT. Card test I
No. % No. %
Less than 1year 43 0 0.0 1 2.3 |
-2 61 0 0.0 0 0.0
} 73 83 0 00 0 0.0
- 4 99 0 0.0 0 0.0
’ -5 105 1 0.95 1 0.95 ‘
Over 5 201 5 25 8 3.98 |
592 6 1.01 10 1.7 |
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Table 2: Brucellosis among camels according to their living in contact

or grassing with sheep and /or goats.

Living or grassing of Total No. Positive
camels examined No. % |
In contact with sheep 458 9 197 |
and / or goats ‘
Without contact with 134 1 0.8
sheep and /or goats
! 592 10 1.7

Table 3: Prcvalence of brucellosis among the examined human beings
according to their age and sex.

Age fyear Male Female Total
No. +ve(%) No. +ve No. +ve(%)
et (%) |
Tess than 10 | 28 0(0.0) 21 0(0.0) | 49 0(0.0)
20 49 1(2.04) 35 0(0.0) | 84 1(1.2)
30 55 0(0.0) 23 287 | 718 2 (2.6)
40 25 0(0.0) 18 0(0.0) | 43 0(0.0)
Over 50 29 0(0.0) 47 00.0) | 76 0(0.0)
186 1(0.5) 144 2(1.4) |330 3 (0.9) |
DISCUSSION

Brucellosis is widely regarded as an extremely insidious disease
demanding the most exhaustive care in diagnosis. No single test is
capable of giving conclusive diagnosis in picking up of all positive cases
{Morgan et al., 1978 and Sutherland, 1980). So, in the present study,
Card test and standard tube agglutination test (STAT) were used to
detect Brucella antibodies among the examined sera of camels and man.
The overall Brucella seroprevalence estimates in camels, in this study,
were nearly similar to those reported by Gadalla (1991) in Upper Egypt
(2.02%) and Afzal and Sakkir (1994) in United Arab Emirates (1.5%).
However, it was lower than those reported in other areas of Egypt by
Karncl, 1985 (8.1%); Atwa, 1997 (7.75%), and Soliman, 1998 (8%).
Moreover, this result was lower than those reported in the neighboring
countries by Yagoub et al. (1990) in the Sudan (7%); Gameel et al.
(1993) in Libya (4.1%) and Radwan et al. (1995) in Saudi Arabia (8%).
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These serological variations in frequency percentages reported in the
available literature may be attributed to age, sex, the areas from which
animals were examined and different techniques adopted.

Regarding the age of the tested camels, the highest positive
reactors were recorded among the age group over 5 years (3.98%). This
finding supports the view of Shakya et al. (1995) and Kadohira et al.
(1997) who reported that brucellosis is the disease of sexually mature
animals.

Camel seum samples positive to Card test and negative to STAT,
in the present study, could mean that these animals were suffering from
chronic brucellosis. This is due to the fact that Card test is highly
sensitive test and can detect low titer as in case of chronic brucellosis,
that can not be considered positive by the quantitative test (Nicoletti,
1969; Bassiony and Ibrahim, 1997 and Seddcek, 1999).

It is significant to observe that most cases of infected camels
were recorded in those living in contact or grazing in sheep and goat
pastures. In view of, Brucella infections of sheep and goats with an
incidence 7.9% and 8.6% respectively as recoreded by Soliman (1998)
in Sucz Canal area and North Sinai. These findings suggest that the
continous movement of infected sheep and for goats searching for
suitable pastures and where veterinary sanitary measures are more or
less lacking, constitute favorable conditions for the creation of super
infection and a source of infection for other animal species (Luchsinger
and Anderson, 1979; Abou-Eisha, 1986 and Mrunalini and Ramasastry,
1999).

From the aforementioned results, older age and frec grazing
camels were associated with higher Brucella seroprevalence. The
probability of diseasc transmission within and among animals increases
with the frequent animal movements in semi-arid areas where extensive
pastoralism is practiced (Thimm and Wundt, 1979 and Crawford ct al.,
1990).

Concerning  brucelosis in man, in this present study the
seroprevalence of human brucellosis was lower than those reported in
other areas of Egypt by Amer, 1989 (18.75%) and Soliman, 1998
(10.6%). This result indicate that the rate of incidence of the diseasc in
human is greatly affected by the rate of the disease in animals (Alton,
1990).

In contrast to other studies (Spink, 1956 and Buchanan et al.,
1976) both the exposure rate and the proportion of active discase were
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higher among females (1.4%) than males (0.5%). This may reflect
cultural and social behavior patterns where the female is actively
involved in caring for domestic animals (Alballa, 1995). It was observed
that seropositivity was significantly associated with occupational
exposure through direct contact with infected animals and also raw milk
ingestion where the feeding habits, in the investigated arca, were
drinking the milk of camels without boiling. This is consistent with the
findings of others (Young, 1983; Mousa etal., 1988; Gamecl, 1993;
Radwan, 1995 and Soliman, 1998).

Regarding the bacteriological isolation of Brucella organisms
from the seropositive camels in this study. Two Brucella isolates of
Brucella melitensis biovar 3, were isolated from the milk of two She-
camels which had STA-antibody titers of = 1:1280. While, it was failed
to isolate Brucella organisms from human blood of seropositive cases.
“This may be attributed to the wide spread use of antibiotics and the low
STA-Bruceila antibody titers among the human seropositive cases. This
result revealed that the best chance for isolation could be obtained from
man and animals with high blood titers (Shini and Tabatabaz, 1981 and
El-Gibaly, 1993).

Brucella melitensis is primarily found whercver intensive sheep
and goat cultures exist (Metcalf et al., 1994). Moreover, It is considered
the indigenous strain prevalent in sheep and goats in Egypt (EL-Gibaly
et al.. 1993). These data suggest that brucellosis in camels, in this study,
is connected with Brucella melitensis of sheep and goats (Radwan ¢t al.,
1992). This finding should draw the attention to the serious role played
by sheep and goats in transmission of the disease to camels. In turn, the
infected camels may act as disseminator of Brucella melitensis and this
constitute a serious public health problem since Brucella melitensis is
more pathogenic strain for man.

Generally, this work has provided evidence that the prevalence of
brucellosis, in the investigated area, calls for strict measures to be taken
to combat the spread of this disease. This situation requires in our
opinion to give more attention to sheep and goats with regard testing,
slaughtering and vaccination in order to eliminate the hazard of infection
among camels and possibly man with species.

én




Assiut Vet, iMed. J, Vol. 44 No. 87 October 2000

REFERENCES

Abou-Eisha, A.M. (1986): Studies on the epidemiology of brucellosis
and its public health implication. MVSc. Thesis, Fac.Vet.Med.
Alexandria University.

Afzal, M. and Sakkir, M. (1994): Survey of antibodies against various
infectious disease ages in racing camels in AbuDhabi, United
Arab Emirates. Rev. Sci. Tech. 13 (3): 787-92.

Agab, H.; Abbas, B.; Eljack, A.H. and Maoun, LE. (1994): First report
on the isolation of Brucella abortus biovar 3 from camel
(Camelus dromedarius) in the Sudan. Rev. Elev. Vet Pays
Trop. 47 (4): 361-3.

Ahmed, MR (1939): The incidence of brucellosis in different
domesticated animals in Egypt. Tech. Bull., 23: 210-231.

Ahmed, T.M. and Abdel-Aal, A. (1996): Investigations on brucellosis in a
large dairy buffalo herd. Assiut Vet. Med. J. 35 (70): 105-113.

Alballa, S.R. (1995): Epidemiolgy of human brucellosis in Southern
Saudi Arabia. J. Trop. Med. Hyg., 98: 185-189.

Alton, G.; Jones, L. and Angus, R. (1 988): Techniques for the brucellosis
laboratory. INRA, Paris.

Alton, G.G. (1990): Brucella melitensis. In Animal Brucellosis. Eds K.
Niclsen and J.R. Duncan, Boca, Raton, Florida, CRC Press, pp.
383-410.

Alton, (.G.; Jones, L.M. and Pietz, D.E. (1 973): laboratory techniques
in  brucellosis. Geneva, Switzerland, World Health
Organization, pp: 64-124.

Amer, M.A. (1989): Occupational brucellosis in human contacts. MVSe,
Thesis (Vet.Hygiene and zoonoses), Faculty of Vet. Med.,,
Cairo university.

Atwa, KA. (1997): brucellosis in camels. MVSec, Thesis (Infectious
diseases) Fac. Vet. Med. Cairo University.

Bassiony, MM. and Ibrahim, 1G.A. (1997): Bacteriological and
immunological profiles of brucellosis in sheep and goats. Assiut
Vet. Med. 1. 36 (72): 255-261.

Buchanan, 1M Suizer, C.R.; Friv. MK, (1976): Brucellosis in the
United States 1960-1972. An abattoir associated disease. Part Il
Diagnostic Aspeet Medicine, 53: 415-425.

é1



Assiut Ver. Med. J. Vol. 44 No. 87, October 2000

Crawford. R.P.; Huber, J.D. and Adams, B.S. (1990): Epidemiology and
surveillance. In: Nielsen, K.H.; Duncan, J.R. eds. Animal
brucellosis. Boca Raton USA: CRS Press; 131-51.

El-Gibaly, S.M. (1993): Correlation between serotests and isolation of
Brucella melitensis in an infected sheep farm. 2™ Sci. Cong.,
Lgyptian Society for cattle diseases, 5-7 Dec. 1993, Assuit,
Egypt.

Fayed, A.A.; Karmy, SA.; Younsef, H I And Agoub, MM (1982):
Serological studies on brucellosis in Aswan Province. Vet.
Med. I. 30: 491-497.

Gadalla, Z.B. (1991): Epidemiological studies of brucellosis in Upper
Egypt with special reference to its prevalence among different
species of animals. MVSc Thesis, Fac. Vet. Med. Assiut
University.

Gameel, S.E.; Mohamed, S.O.; Mustafa, AA. and Azwai, S.M. (1993):
Prevalence of camel brucellosis in Libya. Trop. Anim. Health
Prod. 25 (2): 91-3.

Hamada. S.; El-HidikM.; Sherif, I} El-Sawah, H. and Yousef, H.
(1963): Serological investigation on brucellosis in cattle.
buffaloes and camels. J. Arab. Vet. Med. Ass. 23: 173-178.

Kadohira, M.; McDermott, J.J.; Shoukri, MM. and Kyule, M.N. (1997):
Variations in the prevalence of antibody to Brucella infection in
catile by farm, area and district in Kenya. Epidemiol. Infect.,
118:35-41.

Luchsinger, D.W. and Anderson, R.K. (1979): Longitudinal studies of
naturally acquired Brucella abortus infection in sheep. Am. J.
Vet. Res., 40 (9): 1307-1312.

Metcalf, HE.; Luchsinger, D.W. and Ray, W.C. (1994): Bruccllosis. In
handbook of zoonoses. 2™ Ed. Sec. A Bacterial, Rickettsial,
Chlamydial and Mycotic. Bacon Raton CRC Press, p. 14.

Morgan, B.W.J.; Mackinnon, D.J. and Gill, KP.W.; Gower, S.G.M. and
Narris, P.LW. (1978): Standard laboratory techniques for the
diagnosis of bruceliosis. Report Series No.1,Central Vet. Lab.
New Haw, Weybridge, England.

Mousa, A.; Elhag, K.; Khogali, M. and Marafie, A. (1988): The nature
of human brucellosis in Kuwait. Review of infectious discases,
10:211-217

62




Assiut Vet. Med, J. Vol. 44 No. 87, October 2000

Mrunalini. N. and Ramasastry, P. (1999): Serological survey on the
occurrence of brucellosis in domestic animals and man in
Andhra Pradesh. Indian Vet. J. 76 (6): 483-484.

Nicoletti, P. (1969): Further cvaluation of serological procedures used to
diagnose brucellosis. Am. J. Vet, Res., 30: 1811-1815.

Nicoletti, P.L. (1989): Relationship between animal and human disease.
In Brucellosis: Clinical and Laboratory Aspects, Eds.K.I.
Nielson and J. R. Duncan, Boca Raton, Florida, CRC Press, p.
41-52.

Radwan, A. I; Bekair, S.I and Prasad, P.V. (1992): Serological and
bacteriological study of brucellosis in camels in Central Saudi
Arabia. Rev. Sci. Tech. 11 (3): 837-44.

Radwan, A.I; Bekair, S. I; Mukayel, A4.; Al-Bokmy, A.M.; Prasad.
P.V.; Azar, F.N. and Coloyan, E.R. (1995): Control of Brucella
melitensis infection in a large camel herd in Saudi Arabia using
antibiotherapy and vaccination with Rev. 1 vaccine. Rev. Sci.
Tech. 14 (3): 719-32.

Refai, M. (1994): Brucellosis in animals in Egypt. An updated Review.
J. Egypt. Vet. Med. Ass. 54 (2): 173-185.

Seddek, S.R. (1999): Serological studies on Brucella infection in cattle,
sheep and goats in Assiut Governorate. Assiut Vet. Med. J. 42
(83): 216-227.

Shakya, S.; Joshi, RK. and Ali, S.I. (1995): Seroepidemiological survey
of bovine brucellosis in a village of Madhya Pradesh. Indian
Vet. I. 72: 1327-1328.

Shini, A. and Tabatabazi, A.H. (1981): Pathological, bacteriological and
serological responses of ewes experimentally infected with Br.
Melitensis. Bul. of Int. Epizoot., 1411-1414.

Soliman, S.A.M. (1998): Studies on Brucellosis in farm animals with
reference to public health importance in Suez Canal District,
Ph.D. Thesis submitted to Fac. Vet Med. Suez Canal
University

Spink, W.W. (1956): The nature of brucellosis. Minneapolis, University
of Minnesota Press, pp. 92-97.

Sutherland, S.S. (1980): Immunology of bovine brucellosis. Vet. Bull.
50:359-368.

Thimm, B. and Wundr, W. (1979); The epidemiological situation of
brucellosis in Africa. Tn: International symposium  on
Brucellosis (II), Rabat, 1975, Dev. Biol. Stand; 31:201-17.

63



Assiut Vet, Med. J. Vol. 44 No. 87, October 2000

Yagoub, LA.; Mohamed, AA. and Salim, M.O. (1990): Serological
survey of Brucella abortus antibody prevalence in the one-
humped camel (Camelus dromedarius) from Eastern Sudan.
Revue d'Elevage et de Medicine Veterinaire des pays
Tropicaux, 43: 167-171.

Young, E.J. (1983): Human brucellosis. Review of Infectious Diseases,
5:821-842.

Zaghloul, A.H. and kamel, Y.Y. (1985): Incidence of brucellosis among
farm animals in Assiut Governorate. Assiut Vet. I. 14 (28): 117-
123.

64




