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A b s t r a c t: Aim: To present the epidemiology of brucellosis and to assess and 
suggest public health intervention strategies to control brucellosis in rural India. 

Methods: The paper is based on a review of various serological and other stu-
dies and evidence on brucellosis in India.  

Results: Brucellosis is present in all livestock systems. Although the true inci-
dence for human brucellosis is not available, various state specific studies and extrapo-
lated incidence (321 cases annually) have shown that it is a serious disease present in 
the population. The studies also show that there is a conducive condition and environ-
ment for wide-spread human infection on account of unhygienic conditions and poverty 
in rural areas which need public health attention and intervention.  

Conclusion: The paper suggests that brucellosis needs to be included in public 
health education and public awareness programmes, particularly in the rural areas of 
India. It also suggests promoting safe livestock practices, active co-operation between 
health and veterinary services and a paradigm shift from the current ‘biomedical model’ 
to a ‘sociocultural model’ for the elimination of brucellosis in India.  
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Country Overview 
 

India is located in Southern Asia, bordering the Arabian Sea, the Bay of 
Bengal, Pakistan, Bangladesh, Bhutan, China, and Nepal, covering an area of 
3,287,263 sq km. According to the 2001 census, the country’s population was 
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1,028,737,436. The constitutional name of the country is the Republic of India. 
It is world’s largest democracy and second most populous country after China. 
It emerged as a major power in the 1990s with its fast-growing economy, with 
changing socio-political, demographic and morbidity patterns, which are dra-
wing global attention in recent years. Despite having several growth-orientated 
policies and programmes, the widening economic, regional and gender dispa-
rities are major challenges for the country and particularly for the health sector. 

About 75 percent of the health infrastructure, medical manpower and 
other health resources are concentrated in urban areas while 72.2 percent of the 
population live in rural areas. Communicable and infectious diseases dominate 
the morbidity pattern, especially in rural areas. However, non-communicable 
diseases are also on the rise. The health status of the population is still a cause 
for grave concern, especially the rural population. This is reflected in many 
indicators of the health status of the population in India, i.e. the life expectancy 
at birth (63.7 years), infant mortality rate (57/1000 live births), and maternal 
mortality ratio (254/100,000 live births). Despite the National Rural Health 
Mission programme, the differences in urban-rural health indicators are wide 
where the infant mortality rate is 62 per thousand live births for rural areas as 
compared to 39 per thousand live births for urban areas [1]. Only 31.9 percent 
of all government hospital beds are available in rural areas as compared to 68.1 
percent for the urban population. At a national level the current bed-population 
ratio for Government hospital beds for urban areas (1.1 beds/1000 population) 
is almost five times the ratio in rural areas (0.2 beds/1000 population) [2-4]. 
Apart from this shortfall in infrastructure, a shortfall in trained medical 
practitioners who are willing to work in rural areas is also one of the factors 
responsible for poor health care delivery systems in rural areas. The number of 
trained medical practitioners in the country is as high as 1.4 million, including 
0.7 million graduate allopaths [3]. Nevertheless, the rural areas are still unable 
to access the services of the qualified doctors. There is shortfall of 8% of 
doctors in Primary Health Centres (PHC), 65% for specialist at Community 
Health Centres (CHC), 55.3% for male health workers, and 12.6% for female 
health workers [4]. Basic demographic and socioeconomic indicators as well as 
some health care system indicators for India are presented in Box 1. 
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Box 1 – Pregrada 1 
 

Demographic, socio-economic aspects and health care system indicators for India 
Demografski, socio-ekonomski aspekti i indikatori na sistemot 

 na zdravstvenata za{tita vo Indija 
 

Land area (2001 Census) 3,287,263 sq km  

Population (2001 Census) 1,028,737,436 
Rural population  
(2001 Census) 

742,490,639 (72.2 %) 

Population density 325 
Population Growth (2001–07) 1.4% 
GDP growth (2007–08) 9.0% 
Gross national income per 
capita  

2,460 (PPP international $) 

Literacy rate 64.8 (Rural 58.7) 

Life expectancy at birth 
Male – 63.7 years,  
Female – 66.9 years 

Fertility rate 2.5 birth per woman 
Maternal Mortality Ratio 
(MMR) 

254/100,000 births 

Sex ratio 933/1000 (Rural: 946/1000) 
Access to improved 
sanitation 

33% 

Total expenditure on health 
per capita  

109 (Intl $, 2006) 

Total expenditure on health 
[as % of GDP (2006)] 

4.9 

Doctors per thousand 0.47 
Hospital Beds per thousand 0.8 (Rural – 0.19) 

Source: Census of India 2001, Sample Registration System April 2009, World Development Indicators 2008,
National family Health Survey-III (2006-06), World Bank’s ‘India at a glance’, World Health Statistics 2008 

 
 

Introduction 
 

Brucellosis is an important but neglected emerging endemic zoonotic 
communicable disease in India. It remains a significant threat to human health 
in India, especially to the rural population. The population residing in rural 
areas are primarily engaged in agriculture, including animal husbandry, and 
thus having close contact with domestic animals and the wildlife population [5]. 
The increasing demand for dairy products accompanied with changing and in-
tensified farming practices have raised concern about the increased transmission 
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of brucellosis in rural areas. Brucellosis is a serious public health problem in 
many developing countries and in regions of high endemicity such as Africa, the 
Mediterranean, the Middle East, parts of Asia and Latin America [6]. Though 
brucellosis has been eradicated in many developed countries [7], it remains 
largely an uncontrolled and neglected [8, 9] disease in India.  

In India, 742 million people live in rural areas in 638,588 villages and 
thousands of small towns. About five million households in the country are 
engaged in the rearing of small ruminants (sheep and goats), rabbits and other 
allied activities. These populations live in close contact with domestic and wild 
animals because of their dependence on animals for power, milk and other ani-
mal products which make the population at a greater risk of acquiring a zoono-
sis, including brucellosis. The disease has added importance considering that 
animal husbandry and dairy development play a prominent role in the rural eco-
nomy in supplementing the income of rural households, particularly the land-
less, small and marginal farmers. It also provides subsidiary occupation in semi-
urban areas and more so for people living in hilly, tribal and drought-prone 
areas where crop output may not sustain the family. Coupled with these are con-
ducive environments for the spread of the disease on account of poor socio-eco-
nomic status, poor sanitation and hygiene, poor health infrastructure and servi-
ces, illiteracy, and lack of awareness which makes the rural people more vul-
nerable to brucellosis than those in urban areas.  

India has the largest livestock population in the world. It accounts for 
57 percent of the world’s buffalo population and 14 percent of the cattle popula-
tion. According to the Livestock Census (2003), the country has about 185 mil-
lion cattle, 98 million buffaloes, 61.47 million sheep, 124.36 million goats and 
13.91 million pigs of which 2.18 million are cross-bred/exotic pigs. Considering 
the damage done by the infection in animals in terms of decreased milk pro-
duction, abortions, weak offspring, weight loss, infertility and lameness, brucel-
losis is one of the most serious diseases of livestock. It is also a major impede-
ment for the trade [10].  

In humans, brucellosis often occurs through contact with infected ani-
mals or materials and through skin abrasions. Symptoms in human brucellosis 
can be highly variable, ranging from non-specific, flu-like symptoms (acute form) 
to undulant fever, arthritis, orchitis, epididymitis, fatigue, malaise, chills, sweats, 
headaches, myalgia, arthralgia, and weight loss [11, 12]. Human brucellosis was 
once thought to be predominantly transmitted through animal contact. However, 
it is now being increasingly realized that animal products such as milk and meat 
products are frequently the source of disease transmission [11]. Dairy products 
prepared from unpasteurized milk such as soft cheeses, yoghurts, and ice-cream 
may contain a high concentration of the bacteria and consumption of these is an 
important cause of brucellosis. It is the commonest mode of transmission in 
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case of B.melitensis and B.abortus infections in the general population [9, 12]. 
Skinning stillborn lambs and kids and aborted foetuses, which may be heavily 
contaminated with Brucella spp., also presents a high risk of brucellosis [13]. 
Other means of infection include inhalation of airborne animal manure particles. 
Inhalation is often responsible for a significant number of cases in abattoir 
employees [14]. In addition, laboratory-acquired Brucella infection due to acci-
dental ingestion, inhalation and mucosal or skin contact is a major health hazard 
for laboratory workers handling cultures of the virulent or attenuated strains. 
The disease has been recognized as one of the common laboratory-transmitted 
infections and has been reported to occur in clinical, research, and production 
laboratories [15, 16]. Another issue of concern is the use of Brucellae as a bio-
logical weapon. Although there is no reported case of bio-terrorism using Bru-
cella spp. [17], nevertheless, Brucellae are not difficult to grow and disperse 
(the American military weaponized Brucella suis in 1954). The transmission to 
humans may result in prolonged illness and long-term sequelae [18].  
 
 

Epidemiology of brucellosis in India 
 

Brucellosis is the most common zoonosis accounting more than 500,000 
cases in the world annually [19] and remains a worldwide problem, predomi-
nantly in developing countries including India. Epidemiological evidence shows 
that in India brucellosis is present in different species of mammalian farm 
animals including cattle, goats, buffalo, yaks, camels, horses and pigs [20]. Five 
percent of cattle and 3 percent of buffaloes are infected with brucellosis [21]. 
Ten of the 28 states of India indicated the cumulative incidence in sheep 7.9 
percent as compared to 2.2 percent in goats [21]. Species of main concern in 
India are B. melitensis, and B. abortus. Brucella melitensis is widespread and is 
the major cause of abortion in sheep and goats in India. B. melitensis is the most 
virulent and common strain for man and it causes severe and prolonged disease 
with a risk of disability. B. abortus is the dominant species in cattle. Bovine 
brucellosis is widespread in India and appears to be on the increase in recent 
times, perhaps due to increased trade and rapid movement of livestock [21].  

Brucellosis has been reported from almost all the states of India [22]. 
Although the situation varies widely between states, extrapolated incidence 
(321 human cases annually) has shown the presence of human brucellosis in the 
population [23]. Despite the fact that the true incidence of human brucellosis is 
unknown and no data are available for India [10], it has been estimated that the 
incidence of brucellosis may be 25 times higher than the reported incidence due 
to misdiagnosis and underreporting [24]. One of the reasons for misdiagnosis 
and underreporting is because in many cases patients have pyrexia of unknown 
origin or the symptoms and signs are confused with those of other diseases such 
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as typhoid fever, rheumatic fever, spinal tuberculosis, pyelitis, cholecystitis, throm-
bophlebitis, autoimmune disease, and tumours [25, 26]. Brucellosis imitates a 
variety of clinical entities which makes it difficult and challenging to diagnose 
for an unaware physician. Nevertheless, several publications indicate that human 
brucellosis is a fairly common disease in India [27]. Table 1 shows some of the 
studies reporting the incidence and prevalence of brucellosis in India.  
 
Table 1 – Tabela 1 
 

Study reports for prevalence of brucellosis in India 
Izve{tai od studii za prevalenca na brucelozata vo Indija 

 
Authors Study findings 

Mathur, 1964 [27] Reported 8.5% sero-prevalence of brucellosis among 
dairy personnel in contact with infected animals. 

 
Chahota et al., 2003 [28] 

Reported a severe outbreak of brucellosis  
in an organized dairy farm leading to abortions, 

retained placenta and stillbirth in cows. 
Panjarathinam et al., 1986 
[29] 

Reported 8.5% prevalence of Brucella agglutinins 
recorded in human cases in Gujarat. 

Thakur & Thapliyal, 2002 
[30] 

Reported a prevalence rate of 4.97% in samples 
obtained from persons exposed to animals. 

Barbuddhe et al., 2000 
[31], 
Chadda et al., 2004 [32] 

Reported much higher seroprevalence rate  
in specific risk groups such as abattoir workers. 

 
Sen et al., 2002 (33) 

Reported 28 (6.8%) seropositive cases in a group  
of 414 patients with patients with pyrexia of unknown 

origin. 
 
Kadri et al., 2000 [34] 

Reported 28(0.8%) seropositive cases in a group  
of 3,532 patients with patients with pyrexia  

of unknown origin. 

Mantur et al., 2006 [35] Reported 495 adult patients in Bijapur  
with the prevalence of 1.8%. 

Koshi et al., 1971 [36] Reported 10 cases of brucellosis diagnosed  
by serology or by isolation in a study at Vellore. 

 
The studies indicate that the presence of brucellosis in animals, with a 

potential for continuous transfer to humans is an important epidemiological 
issue [37]. Although the situation is not alarming, it is important to include 
brucellosis in public health education and awareness programmes considering 
the conducive condition and environment for wide-spread human infection in 
rural areas on account of unhygienic conditions and poverty.  
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Need of Public Health Intervention in Rural Areas 
 

In rural areas, apart from agriculture, dairy, animal husbandry, free gra-
zing, movement with frequent mixing of flocks of sheep and goats, unrestricted 
trade and movement of animals, use of local cattle yards and fairs for trading, 
and poor farm hygiene make rural people vulnerable to the spread and transmis-
sion of the infection. Increasing demand for dairy products and protein, chan-
ging agricultural methods, and increased trade and movement of animals have 
caused concerns that the prevalence may increase. Brucellosis is present in all 
livestock systems and transmitted to humans from infected domestic animals. 
Considering the poor health infrastructure and manpower in rural areas, the 
focus should be on preventive measure coupled with strengthening the curative 
health care services for early diagnosis and treatment. The study by Aulakh et 
al. shows that brucellosis is widespread in cattle and buffaloes and the only 
alternative to control and eradicate the disease is a statutory mass vaccination of 
livestock [10, 38, 39]. Since the treatment of animal brucellosis is very expensive 
and often unsuccessful and compensation for slaughter of infected animals is not 
available, the government should encourage the mass vaccination of livestock. 
Animal owners should be taught about the importance of vaccination of their 
animals. Learning lessons from other countries, brucellosis can be controlled. 
For example, many South American countries report control of brucellosis by 
use of RB 51 vaccine combined with serological monitoring. In many countries, 
the use of B.abortus strain vaccine in cattle and B.melitensis strain Rev1 vaccine in 
goats and sheep has resulted in the elimination or near-elimination of brucel-
losis in these animals. A plan for the control of bovine brucellosis has already 
been developed in India [24]. In spite of the clinical efficacy and cost effecti-
veness of vaccination of livestock, the limited availability of vaccines and lack 
of awareness have led to the persistence of brucellosis in rural areas of India.  

The possibility of human to human transmission of Brucella infection 
[40–42] is another concern. Although a safe and effective vaccine for humans is 
not available [11], human brucellosis can be treated with a combination of anti-
biotics (10). Although, Brucellae are somewhat inaccessible to antibiotics as they 
are facultative intracellular pathogens, and clinical efficacy does not always 
correlate with in vitro susceptibility [41], many antimicrobials are active against 
Brucella species. Apart from curative intervention, prevention to stop the spread 
is very important considering its communicable nature. The lack of human vac-
cines and effective control measures make it necessary for doctors and other 
health care workers to take protective measures. Protective clothing / barriers 
while handling stillbirths / products of conception and cultures can reduce occu-
pation-related brucellosis [42]. Prevention is dependent upon increasing public 
awareness through health education programmes and safe livestock practices 
and active cooperation between health and veterinary services. A control pro-
gramme for human brucellosis would depend to a large extent on public health 
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education about the disease and its risk factors, good administrative arrange-
ment and ensuring the maximum co-operation of the community, particularly 
between health and veterinary authorities. Clinicians practising in endemic areas 
must be familiar with this disease and develop a high degree of clinical suspi-
cion based on epidemiological information. The absence of an effective brucel-
losis control programme in the country needs a public health education pro-
gramme about the disease and its risk factors, along with good administrative 
arrangement, ensuring the maximum co-operation between line departments, 
particularly between health and veterinary authorities. 
 
 

Framework for Public Health Intervention 
 

The prevention and eradication of brucellosis in human beings can be 
accomplished in rural areas by bringing together medical and veterinary 
workers with combined medical, veterinary and public health approach. It could 
be further strengthened by establishing veterinary public-health units, usually 
within the organisational framework of village, block, district, state and at 
central level. It is hoped that this approach will gear toward improving service 
delivery in rural areas in the control and elimination of brucellosis and ensure 
access, coverage, quality of services and safety.  

 
Figure 1 – Framework for public health intervention in rural areas to control Brucellosis 

Slika 1 – Ramka za javno-zdravstvena intervencija vo ruralnite podra~ja 
za kontrola na brucelozata 
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The framework developed above suggests that spread of brucellosis in 
animal and humans can be reduced and controlled through developing effective 
public health intervention strategies by developing an appropriate policy and 
programmes focussing on rural areas. At present, there is no national program-
me focussing on brucellosis. Little attention is given to curative services and 
livestock vaccination and no focus is on prevention, health education, safe live-
stock practices and awareness. For the eradication of brucellosis, there should 
be a mass vaccination programme of livestock. Most of the researches done are 
laboratory-based, focussing on clinical aspects of brucellosis and ignoring the 
socio-cultural and other determinants responsible for the spread of the disease. 
It is important to include brucellosis in public health education and to come out 
of a reductionist approach focussed only from a veterinary perspective. Brucel-
losis can be eliminated by promoting epidemiological investigations, health 
education aimed at increasing awareness of risks and the burden of human bru-
cellosis in the affected communities, encouraging health promotion, disease pre-
vention, intervention measures, implementation of local, regional and interna-
tional standards related to food safety, enhanced regulations on the trading of 
animals and animal products at national and international levels. 
 
 

Conclusion 
 

Prevention of human brucellosis should be focussed mainly on the eli-
mination of infection in animals and humans along with hygiene, vaccination 
and effective heating and pasteurization of dairy products. Although India has a 
policy for the control of brucellosis in dairy cattle, the present focus is very 
much towards the curative services rather than preventive. Brucellosis must be 
included in public health education, and public awareness programmes, particu-
larly in the rural areas. A paradigm shift from the current ‘biomedical model’ to 
a ‘sociocultural model’ is imperative for the control and elimination of brucel-
losis in India. In conclusion, brucellosis is a serious public health challenge 
having socio-economic problems and an unaccounted financial burden which 
needs joint efforts, promotion of intersectoral action, regional and international 
cooperation, as well as technical and financial support.  
 
 
 
 
 
 
 
 



228  Kumar A. 

Contributions, Sec. Biol. Med. Sci., XXXI/1 (2010), 219–231 

R E F E R E N C E S 
 

1. Registrar General of India. (2007): Sample Registration System Bulletin; 42: 
1–6. 

2. Yadav K., Jarhyan P., Gupta V., Pandav CS. (2009): Revitalizing rural 
health care delivery: Can rural health practitioners be the answer? Indian Journal of 
Community Medicine; 34: 3–5.  

3. Ministry of Health and Family Welfare, Government of India. Chapter I: 
Overview of the National Health System. In: Report: Task Force on Medical Education 
for the National Rural Health Mission. Publisher and Year of publishing: 1–9. 

4. Ministry of Health and Family Welfare, Government of India. (2007): 
Bulletin on Rural Health Statistics. Available from:  
http://mohfw.nic.in/Bulletin%20on%20RHS%20%20March,%202007%20%20PDF%2
0Version/Title%20Page.htm Accessed: Dec. 20, 2009. 

5. Bedi JS., Sharma JK., Sharma CS., Gill JPS., Aulakh RS. (2005): A sero-
epidemiological study on human brucellosis in Punjab state, India. International Re-
search Conference for Brucellosis in Small Ruminants, Skopje, November 28-30, 2005. 
Proceedings: 88–9. 

6. Refai M. (2002): Incidence and control of brucellosis in the Near East re-
gion. Veterinary Microbiology; 90: 81–110.  

7. Geering WA., Forman JA., Nunn MJ. (1995): Exotic Diseases of Animals. 
Australian Government Publishing Service, Canberra, Australia: 301–6.  

8. Smits HL., Manzoor K. (2005): Brucellosis in India: a deceptive infectious 
disease. Indian Journal of Medical Research; 122:375–84. 

9. Mantur BG., Amarnath SK. (2008): Brucellosis in India – a review. Journal 
of Biosciences: 33(4): 539–47. 

10. Gul ST., Khan A. (2007): Epidemiology and Epizootology of Brucellosis: 
A Review. Pakistan Veterinary Journal; 27(3): 145–51.  

11. Kochar DK., Gupta BK., Gupta A., Kalla A., Nayak KC., Purohit SK. 
(2007): Hospital-based case series of 175 cases of serologically confirmed brucellosis in 
Bikaner. Journal of Association of Physicians of India; 55: 271–5. 

12. Mantur BG., Amarnath SK., Shinde RS. (2007): Review of clinical and 
laboratory features of human brucellosis. Indian Journal of Medical Microbiology; 25: 
188–202.  

13. Awad R. (1988): Human brucellosis in the Gaza Strip, Palestine. Eastern 
Mediterranean Health Journal; 4: 225–33. 

14. Robson JM., Harrison MW., Wood RN., Tilse MH., McKay AB., 
Brodribb TR. (1993): Brucellosis: re-emergence and changing epidemiology in Queen-
sland. Medical Journal of Australia; 159: 153–8. 

15. Bouza E., Sanchez-Carrillo C., Hernangomez S., Gonzalez MJ. (2005): 
Laboratory-acquired brucellosis: a Spanish national survey. Journal of Hospital Infec-
tion; 61: 80–3. 



 Brucellosis: need of public health intervention in rural India 229 

Prilozi, Odd. biol. med. nauki, XXXI/1 (2010), 219–231 

16. Centers for Disease Control and Prevention (CDC). (2008): Laboratory – 
acquired brucellosis–Indiana and Minnesota, 2006. Morbidity and Mortality Weekly 
Report; 57: 39–42. 

17. Shareef JM. (2006): A Review of serological investigations of brucellosis 
among farm animals and humans in Northern Provinces of Iraq (1974– 2004). Journal 
of Veterinary Medicine; 53: 38–40.  

18. Yagupsky P., Baron EJ. (2005): Laboratory exposures to Brucellae and 
implications for bioterrorism. Emerging Infectious Diseases; 11: 1180–5.  

19. Pappas G., Papadimitriou P., Akritidis N., Christou L., Tsianos EV. (2006): 
The new global map of human brucellosis. Lancet, Infectious Diseases; 6: 91–9. 

20. Singh SV., Agarwal GS., Batra HV., Gupta VK., Singh N. (2000): Moni-
toring of Brucella infection associated with reproductive losses using multiple serologi-
cal tests in organized goat and sheep flocks. Indian Journal Animal Sciences; 70: 154–6. 

21. Renukaradhya GJ., Isloor S., Rajasekhar M. (2002): Epidemiology, zoono-
tic aspects, vaccination and control/eradication of brucellosis in India. Veterinary Mi-
crobiology; 90: 183–95. 

22. Sehgal S., Bhatia R. (1990): Zoonoses in India. Journal of Communicable 
Diseases; 22: 227–35. 

23. US Census Bureau. Statistics by Country for Brucellosis. US Census 
Bureau International database, 2004.  
Available at: http//www.wrongdiagnosis.com/b/brucellosis/stats-country.htm Accessed: 
Dec 16, 2009. 

24. Nagarathna S., Sharmada S., Veena Kumari HB., Arvind N., Sundar P., 
Sangeetha S. (2009): Seoprevalence of Brucella agglutinins: A pilot study. Indian 
Journal of Pathology and Microbiology; 52(3): 457–57. 

25. Young EJ. (1989): Brucellosis: clinical and laboratory aspects. In: Corbel 
MJ, editor. Florida, USA. CRC Press Inc.  

26. Corbel MJ. (1997): Brucellosis: an overview. Emerging Infectious Dise-
ases; 3: 213–21.  

27. Mathur TN. (1964): Brucella strains isolated from cows, buffaloes, goats, 
sheep and human beings at Karnal: Their significance with regard to the epidemiology 
of brucellosis. Indian Journal of Medical Research; 52: 1231–40.  

28. Chahota R., Sharma M., Katoch RC., Verma S., Singh MM., Kapoor V. et 
al. (2003): Brucellosis outbreak in an organized dairy farm involving cows and in con-
tact human beings, in Himachal Pradesh, India. Veterinarian Archive; 73: 95–102.  

29. Panjarathinam R., Jhala CI. (1986): Brucellosis in Gujarat State. Indian 
Journal of Pathology and Microbiology; 29: 53–60. 

30. Thakur SD., Thapliyal DC. (2002): Seroprevalence of brucellosis in man. 
Journal of Communicable Diseases; 34: 106–9. 

31. Barbuddhe SB., Kumar P., Malika SV., Singh DK., Gupta LK. (2000): 
Seropositivity for intracellular bacterial infections among abattoir associated person-
nels; Journal of Communicable Diseases; 32: 295–9. 



230  Kumar A. 

Contributions, Sec. Biol. Med. Sci., XXXI/1 (2010), 219–231 

32. Chadda VS., Soni PK., Gupta A., Gupta BK., Chadda S., Nayak KC. 
(2004): Incidence of brucellosis in arthritis and chronic low back pain in high risk 
group. Journal of Association of Physicians of India; 52: 338. 

33. Sen MR., Shukla BN., Goyal, RK. (2002): Seroprevalence of brucellosis 
in and around Varanasi. Journal of Communicable Diseases; 34: 226–7. 

34. Kadri SM., Rukhsana A., Laharwal MA., Tanvir M. (2000): Seropreva-
lence of brucellosis in Kashmir(India) among patients with pyrexia of unknown origin. 
Journal of Indian Medical Association; 98: 170–1. 

35. Mantur BG., Biradar MS., Bidri RC., Mulimani MS., Veerappa KP., Patil 
SB. et al. (2006): Protean clinical manifestations and diagnostic challenges of human 
brucellosis in adults: 16 years’ experience in an endemic area. Journal of Medical 
Microbiology; 55: 897–903. 

36. Koshi G., Eapen M., Singh G. (1971): Brucellosis- an oft forgotten clinical 
entity. Indian Journal Medical Sciences; 25: 324–8. 

37. Cutler SJ., Whatmore AM., Commander NJ. (2005): Brucellosis – new 
aspects of an old disease. Journal of Applied Microbiology; 98: 1270–81.  

38. Nicoletti P. (2001): Control, eradication and prevention of brucellosis. In: 
Madkour MM. Ed. Brucellosis. Springer, New York: 280–5. 

39. Aulakh HK., Patil PK., Sharma S., Kumar H., Mahajan V., Sandhu KS. 
(2008): A Study on the Epidemiology of Bovine Brucellosis in Punjab (India) Using 
Milk-ELISA. Acta Vet. Brno; 77: 393–9.  

40. Naparstek E., Block CS., Slavin S. (1982): Transmission of brucellosis by 
bone marrow transplantation. Lancet; 1: 574–5. 

41. Hall WH. (1990): Modern chemotherapy for brucellosis in humans. Rev 
Infect Dis; 12: 1060–99. 

42. Young EJ. (1995): An overview of human brucellosis. Clinical Infectious 
Diseases; 21: 283–90.  
 

 
R e z i m e 

  
BRUCELOZA: POTREBA OD JAVNO-ZDRAVSTVENA NTERVENCIJA 

VO RURALNA INDIJA 
 

 Kumar A. 
 

Havier institut za socijalnа зашtиtа, Ran~i, Indija 
 
 

Cel: Da se prezentira epidemiologijata na brucelozata i da se 
odredat i predlo`at javno-zdravstveni intervencii za kontrola na bruce-
lozata vo ruralna Indija. 

Metodi: Ovoj trud e baziran na pregled na razli~ni serolo{ki i 
drugi studii, kako i evidencijata za bruceloza vo Indija. 
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Rezultati: Brucelozata e prisutna kaj site vidovi dobitok. Iako 
vistinskata incidenca na brucelozata kaj ~ovekot e nedostapna, specifi~-
ni studii od razli~ni dr`avi i ekstrapolirana incidenca (321 slu~aj go-
di{no), poka`ale deka pretstavuva seriozno zaboluvawe prisutno vo popu-
lacijata. Studiite, isto taka, poka`ale deka postojat favorizira~ki uslo-
vi i okolina za {irewe na infekcijata me|u lu|eto na smetka na nehigien-
skite sostojbi i siroma{tijata vo ruralnite podra~ja кои baraat javno-
zdravstveno vnimanie i intervencija. 

Zaklu~ok: Ovoj trud predlaga brucelozata da bide vklu~ena vo 
javno-zdravstvenata edukacija i programite za javnата svesност, osobeno vo 
ruralnite podra~ja na Indija. Isto taka, prepora~uva promocija na bez-
bedna rabota so dobitokot, aktivna sorabotka pome|u zdravstvenite i ve-
terinarnite службi i promena na paradigmata od sega{niot „biomedicin-
ski model“ vo „sociokulturen model“ za eliminacija na brucelozata vo 
Indija. 
 
Klu~ni zborovi: buceloza, zoonoza, strategija za kontrola/eradikacija, 
zdravstvena edukacija. 
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Invited speakers and participants of the International scientific conference ″Brucellosis 

in SEE and Mediterranean Region, Struga, R. Macedonia, 12–14 November, 2009 
Pokaneti predava~i i u~esnici na Me|unarodnata nau~na konerencija 

„Brucelozata vo JIE i Mediteranskiot region“,  
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