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meat handlers from different slaughter houses were determined by
ELISA. The prevalence of brucellosis in 12 out of 72 samples was
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Bfuycg\,/,%gi:: Meat handlers, Abattoir obtained. Out of 72 samples, 8 were positive for IgM and 4 were
workers, ELISA positive for 1gG. The percent of positivity for IgM was 11.11% and the

positivity for 1gG was 5.5%. The differential leucocyte count showed
normal range of leucocytes in almost all of the samples except for two
that had elevated number of basophils and that could be due to other
physiological or pathological reasons.

This finding indicates a significant prevalence of brucellosis among
meat handlers of seven slaughter houses of Karachi, Pakistan, which
calls for a proper surveillance system and vaccination programs of the
animals in order to control the transmission of the infection to healthy
animals and subsequently preventing the human population from
infection.
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Introduction:-

Brucellosis is a zoonotic disease and endemic in many parts of the world. It is chronic infection in animals and can
be transmitted to humans (Paulsen et al., 2002). Transmission of brucellosis is also documented from humans to
humans (Tuon et al., 2017). Brucellae, the causative agents of brucellosis, being intracellular parasites are protected
from host defenses and chemotherapeutic agents (Nicoletti., 2010). Brucellae are highly significant being
categorized as biological agents due to their high contagiousness and their impact on human and animal health
(Gwida et al., 2010) unfortunately brucellosis is one of the neglected health problems (Frank et al., 2018).

Three main species of Brucellae including Brucella abortus, Brucella suis and Brucella melitensis cause almost all
the brucellosis infections in humans. Brucella melitensis causes 90% of human infections (Nicoletti., 2010).
Brucellosis copies the actions of various multisystem diseases, which leads to misdiagnosis and treatment delays and
in turn further increase in the complication rates (Buzgan et al., 2010).
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About 500,000 cases of human brucellosis are reported annually (Gwida et al., 2010). The infection prevalence is
more than 10/100,000 populations in some endemic countries (Buzgan et al., 2010). The true rates of brucellosis in
endemic countries are probably higher than reported due to deficiencies in the techniques of diagnosis. There is a
huge economic loss by the Brucella infection in humans. The reasons behind these economic losses are long term
treatment, loss of working personnel due to infection, decrease in income and cost of drugs. The disease is more
common in countries with poorly standardized animal and public health programs (Capasso., 2002). The measures
should be implemented by the government in the control of brucellosis and in different eradication programs such as
routine checkup of the animals by serological tests and vaccination should be done in the cattle farms. Thus
preventing the disease in animals and onward transmission to humans (FAO Animal production and health division.,
2010; Bernard., 2010).

The principle routes for transmission are occupational exposure, person to person contact, infection from a
contaminated environment, inhalation and food-borne transmission (Malik., 1997; Corbel., 2006). Brucellosis
infection by meat and meat products is less frequently common because it is not usually eaten raw. However, people
dealing with livestock or their products e.g. farmers and abattoir workers are at highest occupational risk (Al
Shamahy., 2000). Human Brucella seroprevalence is reported from various parts of the world among abattoir
personnel 5.6% from Cameroon (Awah-Ndukum et al., 2018), 4.7% from Ethiopia (Tsegay., 2017), 24.1% from
Abuja Nigeria (Aworh et al., 2013). 4.0% among abattoir workers in Saudi Arabia (Al sekai., 1993). Due to paucity
of epidemiological data of human brucellosis among abattoir in the region of the study, this research focused on the
prevalence of brucellosis among individuals involved in handling meat in Karachi, Pakistan.

Study design

A modified cross-sectional study design was used to find out the prevalence of brucellosis in meat handlers in seven
different slaughter houses in Karachi. These seven slaughter houses include: Empress Meat market, Sadar;
Liaquatabad meat market; New Karachi meat market; Gulberg meat market; Water pump meat market; Al — Noor
meat market and Gulshan -e -lIgbal meat market. Blood samples of meat handlers were collected and all the
information was collected on a predesigned questionnaire from each volunteer.

Collection of blood samples

Five ml of blood was collected in serum tube under complete aseptic conditions. The tubes were transported in ice
box without shaking to prevent red cell hemolysis. The samples were centrifuged at 2500 rpm for 15-20 minutes to
separate the serum that was collected and stored at 4° C until used.

Relative differential count of the blood leukocytes
Differential count of the collected samples was done by Field’s staining method.

Detection of anti-Brucella antibodies (1gG and IgM) by ELISA:

Serion ELISA classic Brucella 1gG/IgM test Kkits (wilrzburg, Germany) were used in the present study. Serum
samples were diluted and the test was performed according to the manufacturer’s instruction. The results were
interpreted as positive and negative as the aim of the study was to detect the prevalence rate.

Statistical methods

The data were analyzed using SPSS program version 20. Quantitative data were presented as the mean = SD or
median (min - max) and range as appropriate. Categorical data were presented as frequency and percentage.
Comparison between two groups was conducted using Student’s t-test, and nonparametric Mann-Whitney U and
Kruskal-Wallis tests were used for the data that were not normally distributed. A chi-square or Fisher’s exact test
was used for comparisons between qualitative data as appropriate. A two-sided alpha value was set at 0.05.
Probability (P-value) < 0.05 and <0.001 were considered significant and highly significant, respectively.

Results

Prevalence of anti- brucella antibodies

This study included 72 participants from seven slaughter houses. Out of total 72 samples, 8 (11.1%) were positive
for 1IgM antibodies and 4 (5.5%) were positive for IgG antibodies. no single sample showed double positivity for
IgG and IgM. Data are presented in Table 1
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Table 1:- Test results of IgG and IgM by ELISA method

Number of Mean +SD Median (min-max) Positivity no (%)
samples

IgM 72 0.21+0.29 0.11(0.0-1.08) 8(11.1%)

IgG 71 0.07+0.14 0.02 (0.001-0.63) 4 (5.5%)

Age distribution among the positive cases:
None of the positive cases for either IgM or 1gG were above the age of 45 years. Regarding the IgM positive cases,
4 cases were detected in the age group 15-25, 3 cases in 26-35 groups and one case in the 36-45 group. Despite the
prevalence of positivity among the younger age groups, no significance could be reached, p value 0.3. The 1gG
positive samples were distributed as follow; 2 cases in the age group 15-26 and one case in both 26-35 and 36-45
groups, without significant difference in this distribution, P value 0.7. Data are shown in Table 2.

Table 2: Age distribution of the positive samples

Age P value
15-25 26-35 36- 45 46-55 56-65
Positive (n=8) 4 3 1 0 0
1M "Negative(n=64) 15 18 16 2 3 0.3
Positive (n=4) 2 1 1 0 0
196G I'Negative(n=67) 17 19 16 2 3 0.7

Differential white cell count

There was no significant difference between the IgM positive and negative regarding the neutrophils, lymphocytes,
monocytes or eosinophils counts, P value > 0.05. There was a significant relative increase in the basophiles count in
the IgM positive samples, P value 0.02. However, these data are within the normal range and has no clinical
significance. Data are shown in Table 3.

Table 3: Comparison of differential white cell count between IgM positive and negative samples.

IgM r?fgltlve IgMnrlegjtlve P value
Neutrophils 61.7+£5.4 59.2+8.7 0.4
Lymphocytes 29.0+4.0 30.6+5.9 0.4
Monocytes 4.8+1.3 5.1+0.8 0.5
Eosinophils 2.8+0.6 3.3£0.9 0.2
Basophiles 15+1.1 0.75+0.8 0.02*

Comparison of differential white cell count between the participants that showed IgG positivity with the negative
samples reveals no significant differences, P value >0.05. Data are shown in Table 4.

Table 4: Comparison of differential white cell count between 1gG positive and negative samples.

19G r;:(z)zltlve Iann:eg?tlve P value
Neutrophils 59.7+3.2 59.5+8.7 0.9
Lymphocytes 30.0+2.7 30.4+5.9 0.8
Monocytes 5.7+0.5 5.0+0.9 0.15
Eosinophils 3.2+¢1.2 3.2+0.9 0.9
Basophiles 1.2+0.5 0.8+0.9 0.3
Discussion:-

The emergence or re-emergence of zoonosis takes place worldwide. One way towards the eradication is the
elimination of the infected animal reservoirs (Tun., 2007). Humans may get infected from direct or indirect contact
with the zoonotic contaminated products. Accordingly, strict precautionary measures should be taken to prevent the
exposure of humans to the zoonotic agents. The control of human and animal brucellosis is considered a major
international priority for medical and veterinary doctors (Tun., 2007). Majority of human brucellosis (90%) are
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caused by Brucella melitensis. However, other species such as Brucella abortus, Brucella suis, Brucella inopinata
and Brucella canis contribute to this health problem (Godfroid et al., 2011).

The main objective of this study was to determine the prevalence of brucellosis among a high-risk population; meat
handlers in different slaughter houses of Karachi, Pakistan.

This study included 72 participants, among this group 11.11% were tested positive for Brucellae IgM antibodies and
5.55% were tested positive for Brucellae 1gG antibodies. The monitoring of antibodies gives an indication of the
status of the infection. During the first few days of acute infection, IgM is the only antibody that could be detected
and its level continues to elevate, generally decreasing after 2-3 months. However, in some cases IgM antibodies can
persist for several months (Basappa et al., 2010). In our study, we investigated the positive IgM cases for the
presence of any symptoms suggestive of acute Brucella illness; fever, back pain, headache, night sweats, poor
appetite, weight loss or weakness. Only two cases had a suggestive symptom of the disease that would alert attention
towards the subclinical infection and emphasize the importance of serological testing in detecting infected cases,
rather than depending on the clinical picture only, where the possibility of misdiagnosis by physicians may lead to a
long debilitating illness. 1gG titer is the parameter used for the detection of chronic brucellosis where it is produced
for an extended period (Basappa et al., 2010). Only one case out of the IgG seropositive cases experienced
brucellosis symptoms.

In this study, we detected a higher percentage of acute cases than that of chronic infection in accordance to a
previous study (Buzgan et.al., 2010).

The range of positive cases of human brucellosis varies widely, from <0.01 to >200 per 100,000 population in Asian
countries (Tun., 2007). Accordingly, our recorded percentages were very high. This high prevalence rate could be
due to the occupation risk factor where the meat handlers deal with cattle and meat, which are the primary hosts of
the pathogen, and can catch the brucella infection easily. Similarly, a study from Africa reported 5.2% prevalence
rate of brucellosis among 500 occupationally high-risk group in North- Eastern part of Nigeria (Baba et al 2001).
However, another study from Abuja, Nigeria reported seroprevalence rate of 24.1% (Aworh et al., 2013). Back to
prevalence rates of brucellosis in Asia, reports from Bangladesh stated 2.5% seropositivity among butchers, 2.6—
21.6% among farmers, and 5.3-11.1% among veterinarians where all these were among high risk groups due to
direct contact with the animals and their products such as consumption of raw milk (Islam et al., 2013). The
prevalence of bovine Brucellosis in Indonesia and Thailand is 1-2% and ranges from 4-5% in Malaysia and
Myanmar (Bamaiyi et al., 2014). From these reports, it is obvious that the seroprevalence rate is different among
different countries and even in different provinces in the same country. Furthermore, the rate is also variable
according to the risk factors and the local habits of each community that make it essential to study these rates
following a national program. The evaluation of this problem could be a national essentiality to find a suitable
solution where the “test and slaughter” strategy with compensation could be a major economic burden for a country
with a high prevalence rate and high number of cattle heads. On the other hand, vaccinations following strict safety
measures could be a perfect solution for such situations. However, decision making to overcome a health problem
directly connected to the economy needs propagation of the study to include many provinces of the country and a
large number of human participants and animal samples.

With regards to the differential leukocyte count of the study population, all the results were within normal range
except for higher percentage of basophiles in the IgM seropositive group compared to the seronegative group.
However, this finding is clinically irrelevant because the disease is usually associated with anemia,
thrombocytopenia and leukopenia (Akdeniz et al., 1998). where neutropenia and lymphopenia are also a common
finding (Crosby et al., 1984).

Limitation of the study:
This study was conducted in a single city and cannot be generalized in regards to the whole country. The study also
included one category of occupational high risk groups; the meat handlers.

Recommendations

This study is just an alarm for the prevalence state of brucellosis that should be extended over a larger geographical
area of the country with a wider range of the study population to include farmers, butchers, and veterinarians.
Animal samples should also be included. Such a study would enable the authorities to apply the proper measures to
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control the transmission of the infection to healthy animals, and subsequently to humans, that could include
surveillance and vaccination.
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