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SUMMARY

Brucellosis in Egypt is still one of the most serious problems facing
animal production. This study aimed at detection of brucellosis in animals
and man in New Valley Governorate. Serum samples of cattle, sheep, goats
and camels were examined by Rose Bengal plate test, buffered acidified
plate antigen test, tube agglutination test and Rivanol test. Serological
examination of blood samples revealed that the prevalence of brucellosis
among cattle, sheep and goat by using RBPT, BAPAT, TAT and RT was
(10.56%, 7.78%, 7.22% and 7.22%),(3.89%, 2.78%, 2.22% and 2.22%),
(7%, 7%, 6% and 6%). Brucellosis could not be detected in El-Rashda and
El-Owinat. The infection was higher in female than males. The infection
rate of brucellosis was studied in different ages. Brucellosis could not be
detected in camels. The results of human screening by using RBPT, TAT
& RT revealed a prevalence of brucellosis with rates of 8.18%, 7.27% and
5.45%, respectively. The majority of human cases occurred in butchers,
veterinary attendants, housewives, veterinarians, children and farmers. The
prevalence was higher in females {9.09%, 9.09% & 5.45%) than males
(7.27%, 5.45% & 5.45%). The human age-wise was found maximum at
age group 21-40 years (11.11%, 9.52% & 6.35%) followed by age 6-20
years (8.33%, 8.33% & 8.33%) then age 41-60 years (5.56%, 5.56% &
5,56%) and could not be detected at age group >60years. All human cases
were detected in rural areas.

Key words: Brucellosis, serological tests, cattle, sheep, goat, camel, man.

INTRODUCTION

Brucellosis is a widespread zoonotic disease in countries bordering
the Mediterranean littoral and is responsible for enormous economic losses
as well as considerable human morbidity in endemic areas (Alton, 1990
and Boschiroli et al, 2001). The disease in animals causes abortion in the
last third of pregnancy, retained placenta, weak newborn at birth and
reduction of milk yield. It is transmitted to human via direct contact with
livestock and infected organs from diseased animals or through drinking
unpasteurized milk from infected animals. In man brucellosis is
characterized by undulant fever, headache, fatigue, joint and bone pain,
psychotic disturbances and other symptoms (Refai, 2003).

The data published indicate clearly that brucellosis is endemic in
animals in Egypt and the number of human cases is increasing (Refai,
2003). This work was designed to detect the prevalence of brucellosis
among farm animals and man in New Valley Governorate by using
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different serological tests. The risk factors affecting animal and human
infection with brucellosis has been studied.

MATERIALS and METHODS

Animals samples:

560 serum samples were collected from different species of animals
constituting 180 samples from each of cattle and sheep and 100 samples
from each of goats and camels. Information sheets were designed for each
animal to record species, age, sex, history of abortion, retained placenta
and stillbirth. Samples were collected from farms and abattoirs from
different localities in New Valley Governorate including El-Farafra,
El-Owinat, Gharb-El-Mouhoub, El-Hendaw, Mout, El-Qasr and
El- Rashda.

Human samples:

110 human serum samples were collected from veterinarians and
veterinary attendants (15), farmers (22), abattoir workers (6), housewives
(36) technicians and nurses (16) and children (15) in New Valley
Governorate. A questionnaire was designed for each individual to
determine the risk factors with specific emphasis to age, sex, type of work
and residence. The present study was carried out during the period between
November 2005 and May 2007.

Serological tests:

Rose Bengal Plate Test (RBPT), Buffered Acidified Plate Antigen
Test (BAPAT), Tube Agglutination Test (TAT), Rivanol Test (RT) and
Enzyme Linked Immunosorbent Assay (ELISA) were used to detect
brucellosis in animals and humans serum (Alton, 1990).

RESULTS
Table 1: Seroprevalence of brucellosis among farm animals in New Valley
Governorate

| RBPT BAPAT | TAT RT
Typ e of Samples ‘
animal + on + (74 + 04 + 9
Cattle 180 19 10.56 | 14 | 778 | 13 L 7.22 13 | 7.22
Sheep 180 7 |38 |'s 278 4 22| 4 |22
Goat | 100 7 7 071716 6 | 6| 6
Camel 100 - - - - - - R
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Table 2: Prevalence of brucellosis among the examined animals in
relation to sex

—! Male Female
" Cattie  “Sheep | Goat Catfle | Sheep Goat
. i ! N
Test ' No./50 | NoJ/67 : No/35 | No/I30 | No/il3 No./65
|
|
RBPT ‘l 2(4%) | 1(1.49%) - 17(13.08) | 6(5.31%) | 7(10.77%)
| ! \ |
! ! - N 3 !
BAPAT  1(2%) 13(10%) | 5(4.42%) | 7(16.77%)
TAT 1 (2% - . 12(9.23%) | 4 ( 3.54%) @ 6 ( 9.23%)
RT 1 (2%) - -1 12(9.23%) | 4(3.54%) | 6(9.23%)
b | ;
I !

Table 3: Prevalence of brucellosis among cattle in relation to location

, !  RBPT BAPAT TAT RT |
Location ¢ Samples T -
; + % + % + Y% + %
El-Rashda 8 |- - -1 - -1 - 1-7 -
| Mout Pz Tl 833 [t 833 |1 833 | 1] 833
El-Farafra 33 Jelisas|a] 1212 [4]1212]4] 212
El-Hendaw 32 |8 25 |6 1875 | 51563 |5 | 1563 |
El-Owinat as |- - T - -
El-Qasr 16 1! 625 | - ) 1. 625 | 1| 625
Gharb El-Mouhoub | 24 |3 125 |3 | 125 |2 833 (2] 833 |
Table 4: Prevalence of brucellosis among cattle in relation to age
RBPT BAPAT TAT | RT
Age(year) Samp!es‘ - y PR VR v - f%
b 7
| <lyear | 4 vl o2s 1l oas [ ias [o2s
D12 25 1 4 |14 14 1 4
2-<3 41 |3 73231732 |3 1732]3 132
3 .<4 45 S UL 2] 444 [ 2 [ 444 2 | 444
4 <5 16 |5 3125]5[3125 )41 25 4] 25
5-<6 20 1 s 1, s 1] 5 1[5
6<7 | 15 312 [1667 1 '667]1 667
>7 14 - - - - T
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Table 5: Prevalence of brucellosis among sheep in relation to location

e -
Location Samples RBPT BAPAT TAT RT
| % |+ % 4| % %
El-Rashda 13 - - - - - -
Mout 18 i . - - - -
El-Farafra 30 2 667 | 2| 6.67 I ] 333 3.33
El-Hendaw 40 4 10 75 3] 75 7.5
El-Owinat 35 - - - - \ - - -
El-Qasr 25 - - - - - - -
Gharb El-Mouhoub 19 1 526 | - - - - -
Table 6: Prevalence of brucellosis among sheep in relation to age
Agiei(months) Samples RBPT BAPAT TAT — RT
+1 % + % + % %
<12 | 13 S e T i
15-18 18 - - -1 - - - .
21-24 25 1 4 - - - - -
27-30 15 11667 | 1] 667 |- - -
33-36 32 - - - - - -] -
36-48 52 31577 13| 577 |3 577 5.77
> 48 25 2] 8 |1 1 4 4 |

Table 7: Prevalence of brucellosis among goats in relation to location

, RBPT | BAPAT | TAT RT
Location Samples -+ — ,

+ % i+ % |+ % %

El-Rashda 15 IR ]
Mout 5 -] - -0 o L _
El-Farafra 22 21909 2909 i1 455 4.55
El-Hendaw 20 3] 15 (3] 15 (3, 15 15
El-Owinat 10 N -
El-Qasr 8 1ia2s 1125 |1, 125 12.5
Oharb E- I N R R
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Table 8: Prevalence of brucellosis among goats in relation to age

RBPT | BAPAT TAT RT
Age{months) | Samples ]
] % [+] % [+ % [+ %
<12 0 - - |- - |- - |- -
JE N S L &
15-18 7 |1j1429)-| - |- - |- -
2124 11 1 1]9091[909|1] 9090 |1 909
27-30 25 137 12 [3] 12 |3 12 |3] m
3336 1 25 |- - 11| o4 |- - |- -
3648 . 13 |11 769 1| 769 |1 | 769 | 1] 7.69
>48 9 lrjatlfin o |1
Table 9: Prevalence of brucellosis among humans in New Valley
Governorate
1 RBPT TAT RT
Sex | Samples : s
+ L% vl %+ | %
Female | 55 5 1909 |5 | 909 3 | 545
Male 55 4 7271 3 545 | 3 | 545
| Total 110 9 818 | 8 | 727 | 6 | 545

Table 10: Prevalence of brucellosis among humans in relation to residence

Residence Samples RBPT 1AL RT
+ | % |+ % + %
Rural 90 9 10 [8] 88 |6 667
W(eran ] 20 - - - - - -
Table 11: Prevalence of brucellosis among humans in relation to age
RBPT TAT RT
Age(yvear) | Samples LT " % " %
<6 8 - - . _ - .
6-20 ! 12 1 8.33 1 1833 | 1| 833
2140 | 63 7 [ILI1| 6952|4535
41-60 18 1|55 | 1|55 1]556
> 60 9 - - - - - - z
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Table 12: Prevalence of brucellosis among humans in relation to

occupation

* Occunat Sarmp RBPT |  TAT [ RT |

ceupation amples [——/ " v T %

_ﬁ Farmers 22 |1 455 [ 1| 455 1] 455

Veterinarians 8 1 12.5 1 12.5 - -
Veterinary attendants 7 11 1429 11 1429 11} 14.29

Butchers 6 1 1667 - - -

| Housewives 36 S| 1389 .5 1389 |3 | 833
| Technicians &nurses @ 16 -] - - - - -
i Children 15 T - - - 1] 667

Table 13: Summarized results of the positive cases of human brucellosis

- ; e

No, (;ﬁ) Sex | Occupation |RBPT | TAT| RT Ig%[SI’;G

1 13 | Male Student | - -+ T

2 22 Male Butcher + - + +

3 39 | Male | Vet attendant + + |+ + +

4 35 female | Housewife + + - + +

5 33 female Housewife + I+ + + +

6 40 | female | Housewife + T+ + + +

7 21 female | Housewife + + + + +

8 20 Male | Veterinarians + + - + +

9 54 Male | Farmer + o+ P+ +

0 | 25 | female : Housewife | + | + | - | + | +

DISCUSSION

Seroprevalence of brucellosis among cattle in New Valley
Governorate Table (1) was 10.56%, 7.78%, 7.22% and 7.22% detected by
using RBPT, BAPAT, TAT and RT, respectively. The prevalence detected
by RBPT was higher than that reported by Shalaby er al, 2003 (8.84%)
and Nossair, 2005 (9.6%) however, it was lower than that recorded by
Fayed et al, 2002 (22.03%). The prevalence detected by BAPAT was
higher than that reported by Aggad, 2003 (3.5%) and was lower than that
estimated by Aggad and Boukraa, 2006 (31.5%). Prevalence detected by
TAT was higher than that recorded by El-Ansary er al, 2001 (5%) and
Aggad, 2003 (2.9%) however, it was lower than that reported by Fayed et
al, 2002 (21.48%). The prevalence detected by RT was higher than that
recorded by Noha, 2005 (3.5%) and was lower than that obtained by Fayed
et al., 2002 (21.29%) and Nossair, 2005 (9.6%).
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Seroprevalence of brucellosis among the examined sheep (Table 1)
was 3.89%, 2.78% 2.22% and 2.22% detected by using RBPT, BAPAT,
TAT and RT, respectively. The prevalence detected by RBPT was lower
than that recorded by Noha, 2005 (12.4%). The prevalence detected by
BAPAT was higher than that estimated by Montasser, 1999 (1.61%) and
was lower than that obtained by Nossair, 2005 (14.8%). The prevalence
detected by TAT was higher than that detected by Montasser, 1999
(1.34%) and was lower than obtained by Shalaby et al., 2003 (8.45%) and
Abdel —Azeem et al, 2005 (4.6%). The prevalence detected by RT was
higher than that recorded by Seddek, 1999 (1.1%) and was lower than that
reported by Nossair, 2005 (14.8%).

Seroprevalence of brucellosis among goats in New Valley
Governorate (Table 1) was 7%, 7%, 6% and 6% detected by using RBPT,
BAPAT, TAT and RT, respectively. Prevalence of brucellosis detected by
RBPT was higher than that recorded by Shalaby et al., 2003 (2.65%) and
Abdel-Azeem et al, 2005 (3.29%). It was lower than that obtained by
Omar et al., 2000 (33.3%). The prevalence detected by BAPAT was higher
than that detected by Aggad, 2003 (3.05%) and Noha, 2005 (0.93%) and
was lower than that reported by EL-Bauomy (1989) who detected a
prevalence rate of 19.5%. The prevalence detected by TAT was higher than
that recorded by EL-Ansary et al., 2001 (4%), and Abdel —Azeem et al.,
2005 (3.29%) however, it was lower than that reported by Soliman, 1998
(8.6%). By using RT, the prevalence of brucellosis obtained was higher
than that detected by Shalaby et al, 2003 (4.92%), and Aggad, 2003
(2.6%). It was lower than that detected by EL-Bauomy (1989) who
estimated a prevalence of 8.04%. Brucellosis could not be detected among
camels in New Valley Governorate by using all mentioned serological tests
(Table 1), this result agrees with El-Ansary ef g/ (2001). However, other
studies revealed the presence of brucellosis among camels (Omar et al,
2000 and Abdel Azeem et al.,, 2005).

Data showed in Table (2) revealed that the prevalence of brucellosis
among cattle and sheep was higher among females than males. It is referred
to keeping females on the farm for long time while, male spends little time
in farm. Brucellosis was detected only in female goats with rate of 10.77%
detected by RBPT and BAPAT and 9.23% detected by using TAT and RT.

Data illustrated in Table (3) shows the prevalence of brucellosis
among cattle detected by using RBPT, BAPAT, TAT and RT, respectively
was higher in El-Hendaw (25%, 18.75%, 15.63%, 15.63%), followed by
EL-Farafra (18.18%, 12.12%, 12.12%, 12.12%) then Gharb EL-Mauhoub
(12.5%, 12.5%, 8.33%, 8.33%) and Mout (8.33%). The lowest prevalence



Assiut Vet. Med. J Vol 56 No. 126 July 2010

was observed in EL-Kasr (6.25%, 0%, 6.25%, 6.25%) and we could not
detect brucellosis in EL-Rashda and EL-Owinat.

By using RBPT, BAPAT, TAT, RT, Table (4) illustrate the
prevalence of brucellosis among cattle in relation to age. It was highest at
age of 4-<5 years (31.25%, 31.25%, 25%, 25%), followed by calves less
than 1 year (25%), then age 6-<7 years(20%, 6.67%, 6.67%, 6.67%), age
3-<4 years (11.11%, 4.44%, 4.44%, 4.44%) and age 2-<3 years (7.32%) the
lower prevalence was observed at age 5-<6 years (5%) followed by age
1-<2 years (4%).

From studying the effect of location on the prevalence of
brucellosis among sheep (Table 5), the highest prevalence was detected in
EL-Hendaw (10%, 7.5%, 7.5%, 7.5%) followed by EL-Farafra (6.67%,
6.67%, 3.33%, 3.33%), then Gharb EL-Mauhoub (5.26%, 0%, 0%, 0%)
detected by using RBPT, BAPAT, TAT and RT, respectively. While,
brucellosis could not be detected among sheep in EL-Rashda, Mout, EL-
Owinat and EL-Kasr. The high percentage of positive cases among sheep
in EL-Hindaw, EL-Farafra, and Gharb EL- Mauhoub may be attributed to.
the presence of large private brucella infected sheep flocks and keeping of
infected ones in these flocks which help in the transmission of infection.

In relation to age, the results illustrated in Table (6) showed that the
highest prevalence of brucellosis among sheep was at age > 48 m (8%, 4%,
4%, 4%) followed by age 27-30 m (6.67%, 6.67%, (%, 0%) then age 36-48
m (5.77%, 5.77%, 5.77%, 5.77%) and the lower prevalence was at age 21-
24 m (4%, 0%, 0%, 0%) detected by using RBPT, BAPAT, TAT, RT,
respectively. It has been noted that the susceptibility to infection in sheep
increases after sexual maturity especially with pregnancy (Noha, 2005).

The data illustrated in Table (7) clarify the relation between
location and prevalence of brucellosis among goats, the prevalence was
high in EL-Hendaw (15%) followed by EL-Qasr (12.5%) then Gharb EL-
Mauhoub (10%); EL-Farafra (9.09%, 9.09%, 4.55%, 4.55%) detected by
using RBPT, BAPAT, TAT and RT, respectively however, brucellosis
couldn’t be detected in EL-Rashda, Mout and EL-Owinat and it is
attributed to good sanitary measures applied at that places.

Table (8) show the relation between age and prevalence of
brucellosis among goats by using RBPT, BAPAT, TAT and RT revealed
that the highest prevalence observed at age 15-18 m (14.29%, 0%, 0%,
0%) followed by age 27 — 30 m (12% ) then age > 48 years (11.11%); age
21-24 m (9.09%) while, the prevalence was at age 3648 m (7.69%)
followed by age 33 — 36 m (0%, 4%, 0%, 0%), respectively.

Prevalence of human brucellosis in New Valley Governorate (Table
9) was 8.18%, 7.27 % and 5.45% detected by using RBPT, TAT, RT,
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respectively. The prevalence detected by using RBPT was higher than that
recorded by Abou-Eisha, 200! (5.1%) and lower than that detected by
Nossair, 2005 (14.3%). The prevalence detected by TAT seems to be
similar to that obtained with Abdel-Ghany (1999). While, it was higher
than that obtained by Schelling et al,, 2004 (2%) and Asmaa et al., 2005
(1.29%). Moreover, our result was lower than that estimated by Shaalan
et al, 2002 (21%) and Nossair, 2005 (14%). The prevalence detected by
RT was higher than that reported by Samaha et al. (2002) (2%) and lower
than that reported by Nossair, 2005 (14%).

The prevalence of human brucellosis in relation to sex (Table 9)
pointed out that the brucellosis in females (9.09%, 9.09%, and 5.45%) was
higher than males (7.27%, 5.45%, 5.45) detected by using RBPT, TATand
RT, respectively. This result agrees with Asmaa er al. (2005) and Nossair
(2005). In the contrary Colmenero ef al (2006) recorded that the
prevalence was higher in males than females. The high infection rate in
females may be attributed to increased exposure to infected livestock or
increased susceptibility of women to the disease in the Bedouin
pastoralist's society. (Cooper, 1992).

Table 10 shows the effect of residence on human brucellosis and
revealed that brucellosis observed only in rural areas with rates of 10%,
8.89% and 6.67% detected by using RBPT, TAT &RT, respectively. This
may be due to the close contact with livestock and the social habits that
occur in rural areas such as skinning of still born lambs and kids as well as
crushing the umbilical cord on newborn lambs and kids with their teeth
which may increase the risk of infection (Koler, 1987).

The effect of age on human brucellosis prevalence (Table 11)
revealed that the age-wise positivity was maximized (11.11%, 9.52%,
6.35%) at age group 21-40 years, followed by age group 41-60 years
(5.56%). This result agrees with EL-Taweel (1999) who reported that the
highest prevalence of human brucellosis was at age group 20-40 years this
may be referred to the fact that the majority of workers in veterinary field,
abattoir and animal attending aged 20-40 years (Wafaa er al, 2003) and
disagrees with Asmaa et al. (2005) who detected the highest infection rate
among those of age group 51-60 years.

Data presented in Table (12) throw the light on the relationship
between human brucellosis prevalence and nature of occupation. The
highest prevalence was observed among butchers (16.67%) followed by
veterinary attendants (14.29%), housewives (13.89%), veterinarians
(12.5%) while, the lowest prevalence was observed among children
(6.67%) followed by farmers (4.55%). These results disagree with Nossair
(2005) who detected the higher prevalence rate among veterinarians. The

10
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high infection detected among butchers may be attributed to the direct
contact with animal carcasses (Wafaa et al., 2003). Moreover, it may be
due to the bad habits of butchers in eating raw meat. Infection of
veterinarians and veterinary workers due to handling cases of abortion and
retained placenta or during vaccination with attenuated live vaccine
(Williams, 1982). While, the infection of housewives and farmers may be
altributed to close contact with infected animals. Moreover, infection of
children related to consumption of raw milk.

ELISA was used to confirm the positive human brucella cases. All
the positive human cases diagnosed by RBPT, TAT and RT were positive
by using ELISA except for one case (case No. 1) which was negative
(Table 13). Humoral response including IgM and IgG was detected in all of
the positive cases by ELISA. Case No. 1 was positive only by RT which
may be attributed to the cross reaction of brucella antigen preparation with
other organisms including Yersinia enterocolitica serotype O: 9, Vibrio
cholera, Francisella tularensis, E.coli O157:H7 and Salmonella serotype
0:30 (Moyer et al., 1991). Cases No.s 3, 5, 6, 7 and 9 were positive by
using all serological tests used. However, cases No.s 4, 8 and 10 were
positive by using all serological test except RT which was negative this
may be due to the fact that IgM antibodies are usually in excess to the 1gG
antibodies in acute brucellosis and thus blocking phenomenon becomes
evident at low dilutions also, it may be due to the precipitating activity of
Rivanol solution on the IgM. Brucellosis couldn’t be detected by TATand
RT in case No.2 this may be due to that the antibody titer couldn’t reach
the measuring level and thus it is considered false negative.
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