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A B S T R A C T  

Objective: This study was conducted to detect cases of brucellosis among 

shepherds and to identify risk factors associated with human brucellosis. 

Study Design: Case control study 

Methodology:  A descriptive study followed by case control study was conducted 

during the month of August, 2016 at Village Hassar tehsil Taxilla, district Rawalpindi. 

A case was defined as “intermittent fever, profuse night sweats, headache and 

positive brucella antibodies on ELISA in a resident of Hassar from August 21-25, 

2016. Epidemiological information was recorded on structured questionnaire. Cases 

and controls were matched by age and sex (1:4). Blood samples were collected from 

sheep/goat handlers (n=30) and small ruminants (n=144). Rose Bengal plate test 

(RBPT) and indirect Enzyme linked immunosorbent assay (I-ELISA) was used for 

testing of serum samples. Frequencies were calculated, odd ratios were determined 

at 95% confidence interval with p value less than 0.05. 

Results: A total of six cases of brucellosis were identified. Among cases 42% were 

having direct contact with small ruminants and 60% were raw milk consumers. Animal 

handler (OR =12 CL=1.19-123.6: p<.026) were likely to have brucellosis as compared 

to those who were not directly involved in animal handling. Persons consuming raw 

milk are more likely to have brucellosis (OR=11: Cl= 1.3-95: p<0.04) as compared to 

those consuming pasteurized milk. Among small ruminants tested, 52%  were found 

positive for brucellosis. 

Conclusion: Animal handlers/shepherds of district Rawalpindi were infected with 

brucellosis. Animal handler and raw milk consumer were more likely to get brucella 

infection. Infected small ruminant are potential source of infection for human. 

Presence of brucella infection in animal handlers/shepherd of Rawalpindi is 

suggestive of brucella infection all across the country. 

Key Words: Brucellosis, Antibodies, Pasteurized. 

Introduction  

Brucellosis is a zoonotic bacterial infection of livestock 

caused by a number of bacteria in the genus Brucella.  

Among ten members of genus Brucella, B. melitensis is 

most pathogenic and invasive species for human, 

followed in descending order by Brucella abortus, 

Brucella suis and Brucella canis (Acha and Szyfre, 

2003).1 

Brucellosis is considered an occupational hazard for 

people working with animals like veterinarians, farmers, 

animal handlers and butchers or laboratory staff working 

with live cultures of Brucella. Among general public, 

human infections commonly result from the consumption 

of raw/ unpasteurized milk, dairy products prepared from 

unpasteurized milk such as soft cheeses, yoghurts and 

ice creams. Inhalation and direct contact with sick 
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animals especially after abortion induced by brucellosis 

are important routes of disease transmission within a herd 

(Pappas et al., 2005).2 Brucellosis has been described as 

an important public health problem in Pakistan (Nusrat, 

2004).3 

In livestock, the main feature of brucellosis is abortion. 

However, in humans, the diseases has variable clinical 

features. It is mainly characterized by fever, common flu 

known as Pyrexia of unknown origin (body temperatures 

of up to 38.3 °C) (Petersdorf, 1961).4 Other symptoms 

include: backache, headache, chills, night sweats, 

weakness and weight loss (Mantur et al., 2007).5 Usually 

these symptoms are confused with malaria, typhoid fever, 

tuberculosis and rheumatic fever. Now researchers are 

becoming more interested in brucellosis due to two main 

reasons. Threat of zoonotic diseases is increasing with 

facilitation in international travel promoting tourism and 

migration; secondly Brucella can be used as potential 

biologic weapon(Pappas et al., 2006)6 Clinically, history 

of animal contact, travel to endemic region and 

identification of organism up to genus level is enough to 

initiate therapy. Identification of specific Brucella species 

affects the choice of therapy and it is necessary for 

epidemiologic surveillance. Identification requires 

biochemical, serological and molecular testing. Treatment 

is of long duration in human, treatment options include 

aminoglycosides, doxycycline, septran, streptomycin and 

rifampicin however vaccine strains are resistant to 

rifampicin. 

Present study is related to outbreak of brucellosis in 

sheep herd involving human, this study was conducted to 

establish a link between animal disease and human 

infection. 

Methodology 
A descriptive study followed by case control study was 

conducted during the month of August,2016 at Village 

Hassar tehsil Taxilla, district Rawalpindi. Purpose of study 

was to detect cases of brucellosis among persons 

involved in rearing of small ruminants and to identify risk 

factors associated with human brucellosis. A case was 

defined as “intermittent fever, profuse night sweats, 

headache and positive brucella antibodies on ELISA in a 

resident of Hassar from August 21-25, 2016. Cases and 

controls were matched by age and sex (1:4). A total of 30 

blood samples were collected from animal handles and 

their family member. A structured questionnaire related to 

demographic and epidemiological information was filled 

up during blood sampling. Written consent was obtained 

prior to sampling of each individual. From human 3ml of 

blood was collected using sterile needle by radial vein 

puncture in labeled vacutainers. Similarly 5ml of blood 

was collected from small ruminant (n=144) by jugular 

vein puncture. After overnight refrigeration at 4oC, sera 

were harvested by centrifugation (Sigma, Germany) at 

1500×g for 10 minutes. Initial screening of the sera was 

carried out by Rose Bengal Plate test (RBPT) (MacMillan, 

1990: John et al., 2010).7,8 Briefly; samples positions 

were marked on white tile and 25µl of serum sample was 

mixed with same quantity of RPBT antigen to produce a 

circular zone of about 2cm in diameter. The plate was 

rotated gently for 4 minutes at room temperature, any 

visible clumping within 4 minutes was indicative of a 

positive result. Any test showing agglutination beyond this 

time was considered negative. Positive and negative 

controls for RBPT were tested for reference. RBPT 

positive human sera were confirmed through I-ELISA 

technique using ELISA kit (PishtazTeb diagnostics, Iran) 

sample OD were measured at 450 nm. Cut off values/Cut 

off index(COI) for each sample was calculated. Samples 

having COI higher than 1.1 were consider positive and 

those less than 0.9 were assumed as negative and those 

between these two values i.e. 0.9-1.1 were supposed as 

suspicious.  Questionnaire data combined with results of 

serological testing was used to identify risk factors 

associated with human brucellosis. Frequencies were 

calculated, odd ratios were determined at 95% confidence 

interval with p value less than 0.05. Human found 

serologically positive for brucellosis were referred to 

Health department for further investigation and medical 

advice. 

After initial testing by RBPT, positive small ruminant sera 

were confirmed through I-ELISA technique using ELISA kit 

(IDEXX, USA) optical densities values of samples and 

control were measured at 450nm. Sample percentage 

(s/p) values were calculated to find out presence of 

antibodies in serum. Samples with s/p % ≤ 110% were 

considered negative for presence of Brucella antibodies 

while Sample with s/p % > 110 and <120 were 
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considered as suspected. Samples with s/p % ≥120 

were taken as positive for Brucella antibodies.  

Results  
A total of six cases were identified. Among cases 42% 

were having direct contact with small ruminants and 60% 

were raw milk consumers. Analysis of various risk factors 

showed that persons who were directly engaged in 

handling of animals were  more likely  to get disease (OR 

=12 CL=1.19-123.6p<.026) as compared to those who 

were not directly involved in rearing/ management 

practices, similarly those who were habitual of drinking 

raw milk were more likely to get brucellosis (OR=11: Cl= 

1.3-95: p<0.04) as compared to those consuming 

pasteurized milk. 

Presence of Brucellosis in small ruminants was confirmed 

through serological testing. Of 144 small ruminants 75 

were found positive for Brucella antibodies on serological 

testing, indicating a higher prevalence (52%) of 

brucellosis in animals of village Hassar, Taxilla, 

Rawalpindi. 

Table III: Risk factors associated with human brucellosis 

Risk 
Factor 

No. of 
people 
tested 

Sera 
Positive 

by  
I-ELISA 

Odds 
Ratio 
(OR) 

CI-
95% 

Exact 
test 

p-value 

Raw 
milk 
 
Yes 
No 

 
 
 

5 
25 

 
 
 

3 
3 

 
 

       11 

 
 

1.3-95 

 
 

p<0.04 

Animal 
contact 
 
Yes 
No 

 
 
 

12 
18 

         
        
        
     5 

1 

 
 

12 

 
 

1.19-
123.6 

 
p<0.026 

Discussion 
Results of present study indicated that persons 

consuming infected raw milk had more probability of 

getting brucellosis. This finding is in agreement with other 

studies. A study conducted in district Lahore stated that 

raw milk consumption was a statistically significant (OR 

=2.25: 95% CI =1.04-4.87: p=0.039) risk factor for 

Brucella sero-positivity among slaughterhouse workers  

(Mukhtar et al., 2010).9 Another study conducted in agro-

pastoralist communities of south western Uganda also 

found consumption of unpasteurized milk a statistically 

significant risk factor (p = 0.02) (Benon et al., 2015).10 

Similarly, Nasinyama et al. (2014)11 observed significantly 

higher prevalence (p<0.004) of brucellosis among 

humans of Mabarara district, Uganda consuming raw 

milk. The possible explanation for higher probability of 

being infected with brucellosis is that brucellosis is typical 

example of milk-borne infection. Brucellae are sheded in 

milk of infected animal (Ebrahimi et al, 2014).12 and the 

appearance and taste of the milk are seldom affected by 

the presence of the brucellae Therefore, consumption of 

raw milk infected with Brucella may cause brucellosis in 

humans (Tumwine et al., 2015).13 Moreover in rural areas 

of Pakistan consumption of raw goat/sheep milk is 

considered beneficial for health. Once humans become 

infected, Brucella causes an acute febrile illness that is 

often confused with other diseases. Untreated brucellosis 

at times, persist and progress to a chronically debilitating 

disease with severe outcome (Corbel, 2006).14 

However, studies have indicated that pasteurization may 

effectively kill Brucella reducing the risk of transmission of 

brucellosis to humans (Albala, 1995).15 

Present study depicted animal contact another significant 

risk factor related to brucella sero-positivity in human. 

These results are in agreement with previous studies.  A 

study conducted in Lahore, Pakistan reported higher 

prevalence of brucllosis in slaughterers (27.1%) 

compared to cleaners (18%) and drivers (0%) (Mukhtar, 

2010).9 Another study conducted in India reported animal 

contact a significant factor (<0.01) related to Brucella 

sero-positivity (Agasthya 2007).16 Tsend et al. (2014)17 

also reported animal contact as a significant risk factor 

(OR = 2.8: 95% CI= 1.5–5.0: p<0.001) for brucellosis 

among people of Mongolia.15 Gemechu et al. (2011)18 in a 

study conducted in India also noticed animal contact a 

statistically significant factor (OR =4.636: CI =1.202–

17.883: p<0.026) associated with brucellosis. In a study 

performed at Goa, India study, serum samples from cases 

of pyrexia of unknown origin (PUO) and occupationally 

exposed individuals were collected and tested for 

brucellosis showed a high prevalence (6.02%) of 

brucellosis among tested population (Ajay et al., 2014). 19 

Similar findings have been reported by Nusrat (2004)3  

Infected animals become carrier  and excrete brucellae in 

milk, urine, vaginal secretions throughout their life. In 

addition to this aborted fetuses are rich source of 

organisms. Brucella gain entry into the human body 
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through breaks in the skin, mucous membranes, 

conjunctivae, and respiratory and gastrointestinal (GI) 

tracts.  Conjunctival exposure through eye splash and 

inhalation are the most common routes of entry. Minimum 

infective dose of Brucellae required to induce infection 

through respiratory route is low (Bossi, 2004)20 compared 

to oral infection (Izadjoo, 2004).21 The possible 

explanation for  high likeliness of becoming infected with 

brucellosis in persons having contact with animals, may 

be that these workers may have prolonged and direct 

exposure to Brucella infected animals at the time of 

parturition, milking, slaughtering thereby increasing 

chances of getting infection not only through skin cuts 

and abrasions but also through conjunctival route or by 

inhalation of organism in heavily saturated air. 

Conclusion 
Animal handlers of district Rawalpindi were infected with 

brucellosis. Animal handlers and persons consuming raw 

milk are more likely to get brucellosis. Small ruminants of 

district Rawalpindi have brucellosis. Presence of brucella 

infection in small ruminants of Rawalpindi is suggestive of 

brucellosis all across the country. Infected small 

ruminants are source of infection for human therefore 

awareness at public level is necessary to limit 

transmission of disease from infected animals to human. 

Up till now no human vaccine is available, treatment of 

brucellosis in human is prolonged and in most of cases 

chances of relapse are higher so control of disease in 

animal is the only way to prevent brucella infection in 

human. A control strategy for brucellosis in small 

ruminants using Rev 1 vaccination is recommended to 

prevent transmission of disease to human. 

References  
1. Szyfres B, Acha PN. Zoonoses and Communicable Diseases 

Common to Man and Animals: Parasitic Zoonoses. Pan 
American Health Org; 2003 Sep 15. 

2. Pappas G., N. Akritidis, M. Bosilkovski, E. Tsianos. Brucellosis. J 
Med.2005; 352: 2325–2336 

3. Nusrat H. Disease specific diagnostic methods and lymphokines 
in human brucellosis [PhD thesis]. Karachi: University of Karachi, 
Department of Microbiology. 2004. 

4. Petersdorf RG, Beeson PB: Fever of unexplained origin: report 
on 100 cases. Medicine (Baltimore). 1961;40:1-30. 

5. Mantur BG, Amarnath SK, Shinde RS. Review of clinical and 
laboratory features of human brucellosis. Indian journal of 
medical microbiology. 2007;25(3):188. 

6. Pappas, G., Panagopoulou, P, Christou, ., & Akritidis N.  Brucella 
as a biological weapon. Cellular and Molecular Life 
Sciences.2006;63(19–20), 2229–2236. 

7. MacMillan, A. Conventional serological tests.Animal 
brucellosis.1990; 206: 153–197. 

8. John, K., J. Fitzpatrick, N. French, R. Kazwala, D. Kambarage, 
S.Godfrey, Mfinanga, A, MacMillan, and S. Cleaveland.  
Quantifying Risk Factors for Human Brucellosis in Rural Northern 
Tanzania. PLoS One.2010; 5(4): 9968. 

9. Mukhtar F. Brucellosis in a high risk occupational group: 
seroprevalence and analysis of risk factors. J Pak Med Assoc. 
2010;60(12):1031-4. 

10. Asiimwe BB, Kansiime C, Rwego IB. Risk factors for human 
brucellosis in agro-pastoralist communities of south western 
Uganda: a case–control study. BMC Research notes. 2015 
;8(1):405. 

11. Nasinyama, G., E. Sekawojwa,J. Opuda, P. Grimaud, E. Etter,A. 
Bellinguez .Brucella sero-prevalence and modifiable risk factors 
among predisposed cattle keepers and consumers of un-
pasteurized milk in Mbarara and Kampala districts, Uganda. Afri 
Hlth Sci.2014; 14 (4): 790-6 

12. Ebrahimi, A., J.S.K.Milan, M.R.Mahzoonieh and K.khaksar. 2014. 
Shedding Rates and Sero-Prevalence of Brucella melitensis in 
Lactating Goats of Shahrekord, Iran Jundishapur.J Microbiol.  
7(3). 

13. Tumwine G, Matovu E, Kabasa JD, Owiny DO, Majalija S. 
Human brucellosis: sero-prevalence and associated risk factors 
in agro-pastoral communities of Kiboga District, Central Uganda. 
BMC public health. 2015;15(1):900. 

14. Corbel, M.J. 2006. Brucellosis in Humans and Animals. 
WHO/CDS/EPR/2006.7. 

15. Albala, S.R.Epidemiology of human brucellosis in southern Saudi 
Arbia.J.trop. Med & hygiene.1995; 98(3): 185-9 

16. Agasthya, A. S, S. Isloor, K. Prabhudas. 2007. Brucellosis in high 
risk group individuals. Indian J Med Microbiol.25:28-31 

17. Tsend, S., Z. Baljinnyam, B. Suuri, E. Dashbal, B. Oidov, F. Roth, 
J. Zinstag, E. Schellingd and D. Dambadarjaac.  Sero-prevalence 
survey of brucellosis among rural people in Mongolia. Western 
Pacific Surveillance and Response Journal.2014; 5(4):13. 

18. Yohannes Gemechu M, Paul Singh Gill J. Seroepidemiological 
survey of human brucellosis in and around Ludhiana, India. 
Emerging health threats journal. 2011;4(1):7361. 

19. Pathak AD, Dubal ZB, Doijad S, Raorane A, Rodrigues S, Naik 
R, Naik-Gaonkar S, Kalorey DR, Kurkure NV, Naik R, Barbuddhe 
SB. Human brucellosis among pyrexia of unknown origin cases 
and occupationally exposed individuals in Goa Region, India. 
Emerging health threats journal. 2014;7(1):23846. 

20. Bossi P, Tegnell A, Baka A, Van Loock F, Hendriks J, Werner A, 
Maidhof H, Gouvras G, Task Force on Biological and Chemical 
Agent Threats, Public Health Directorate, European Commission, 
Luxembourg. Bichat guidelines for the clinical management of 
brucellosis and bioterrorism-related brucellosis. Euro Surveill. 
2004;9(12):E15-6 

21. Izadjoo, M. J., A. K. Bhatta charjee, C. M. Paranavitana, T. L. 
Hadfield, and D. L. Hoover. Oral vaccination with Brucella 
meltensis WR201 protects mice against intranasal challenge with 
virulentBrucella meltensis 16M. Infect Immun.2004; 72:4031-
4039. 

 


