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Abstract

Introduction: Brucellosis is a disease of high morbidity that affects several animal species, is transmitted to humans and, 
therefore, is a zoonosis. It is caused by bacteria of the genus Brucella. In this study we aim to determine seroprevalence, risk 
factors, and spatial distribution of caprine brucellosis in 14 municipalities in the central region of the state of Veracruz. Ma-
terials and methods: This cross-stratified multistage study was conducted between 2009 and 2012. It included 572 animals 
of 81 production units selected by consensus according to the value tables of Cannon and Roe. The diagnosis was by Card 
Testing and Radial Immunodiffusion. The seroprevalence was determined with the VassarStats® risk factor program and odds. 
Results: The overall seroprevalence was 0.52% (95% CI: 0.13-1.65) and production units 2.47% (95% CI: 0.43-9.46). They 
were identified as risk factor for infection, production units in feedlot system and Card Testing seroconversion to vaccine 
against brucellosis; and as a protective factor, vaccination. Conclusions: Seroprevalence and distribution of goat brucelosis 
is low, the intensive system is a risk, and according with the Health Ministry in order that human cases are scarce. (Gac Med 

Mex. 2017;153:23-7)
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Introduction

Brucellosis is regarded as the most important zoo-
nosis and, it also generates important economic losses 
in meat and milk production. Most cases in humans 
are due to Brucella melitensis, the natural hosts of 
which are goats and sheep1,2.

The highest prevalence of brucellosis is observed in 
zones where ecology enables high indices of cattle 
pasturing on stubbles in summer or rather because 

there is overgrazing and high density of animal popu-
lation is favored3.

In the State of Veracruz, in consistency with the na-
tional strategy against brucellosis, a massive vaccina-
tion plan against brucellosis was implemented at the 
zone of the Perote volcano and valley, which is where 
more than 90% of the state’s goat stock is found, due 
to the presence of cases of human brucellosis on that 
region. Simultaneously, studies were carried out in or-
der to know the prevalence of caprine brucellosis, 
which turned out to be higher than 35%4. 
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In the years 2004 and 2005, four vaccination opera-
tives against caprine and ovine brucellosis with the 
RB51 strain, covering more than 90% of 322 produc-
ers’ flocks and 5,168 heads of the communities of 
Frijol Colorado, La Gloria, Orilla del Monte, Tenexte-
pec, Totalco and Tlalconteno, from the municipalities 
of Perote and Jalacingo, in the State of Veracruz, 
where brucellosis showed prevalences ranging from 
0.5% to 38%. In 2006, brucellosis was only identified 
in flocks of the community of Tenextepec, with a prev-
alence of 5.5%5.

The purpose of the present work was to characterize 
caprine brucellosis in 14 municipalities located in the 
Central Zone of the State of Veracruz in terms of sero-
prevalence, associated risk factors (RF) and spatial 
distribution, due to federal, state and municipal author-
ities intense participation against this infection, and 
because the Ministry of Health of the State of Veracruz 
currently identifies very few cases of this zoonosis6.

Materials and methods

The study, which was cross-sectional, multistage 
and stratified, was carried out in the period encom-
passed between March 2009 and July 2012 in 14 mu-
nicipalities (Chiconquiaco, Coacoatzintla, Coatepec, 
Emiliano Zapata, Ixhuacán de los Reyes, Jalacingo, 
Las Minas, Las Vigas de Ramírez, Perote, Tatatila, 
Yecuatla, Tlacolulan, Villa Aldama and Xico) of the 
Rural Development District (DDR – Distrito de Desar-
rollo Rural) 004 “Coatepec”, where 90% of the state’s 
caprine stock is found. The sample size was calculat-
ed with version 2.0 of the WinEpiscope program7, un-
der the modality of proportion estimation for an esti-
mated prevalence of 50%, a 5% error and 95% 
confidence interval, with a sample of at least 386 ani-
mals being obtained. The number of production units 
(PU) to be sampled was selected by clusters with 
Cannon and Roe’s tables of values for 50% preva-
lence, which yielded 81 PU. Female animals older than 
3 months of age and all studs were randomly selected 
in order to obtain blood samples without anticoagulant, 
which were serially processed under the screening 
and confirmatory modalities with 3% test cards (TCs) 
and radial immunodiffusion (RID), respectively9,10. Two 
surveys were applied at each PU, a general one per 
PU, and another individual per sampled animal, in or-
der to know the RFs. Seroprevalence was calculated 
with the VassarStats® online program for the calcula-
tion of proportions, and for RFs, the odds-ratio (OR) 
was used11. The PUs were georeferenced with a 60 

Garmin® GPS device with an error margin of ± 3 m and 
the coordinates were taken in the pen using the UTM 
system, in order to construct maps with the ArcView 
GIS 3.3 program.  

Results

General seroprevalence by TC was 18.18% (95% CI: 
15.15-21.64) in the study municipalities, but when se-
roprevalence was confirmed with the RID test, it de-
creased to 0.52% (95% CI: 0.13-1.65)

Seroprevalence by gender with TC was 19.76% 
(95% CI: 16.38-23.62) in female and 8.64% (95% CI: 
3.84-17.54) in male animals. RID-confirmed seroprev-
alence in female animals declined to 0.4% (95% CI: 
0.07-1.61) and to 1.3% (95% CI: 0.07-8.01) in males, 
which allows for vaccination efficacy in the study zone 
to be confirmed, since male animals are not vaccinat-
ed against brucellosis9,15.

With regard to productive status, the highest sero-
prevalence with TC occurred in dry female animals: 
25.93% (95% CI: 11.88-46.6); when confirmed with 
RID, the highest seroprevalence took place in weaned 
animals: 2.56% (95% CI: 0.13-15.07).

Only 3 PUs (3.7%; 95% CI: 0.96-11.18) were con-
firmed to be affected by means of RID and were found 
in the Perote municipality (Fig. 1), which means that 
the infection is demarcated and only that municipality 
should remain on brucellosis control phase, according 
to some Mexican regulatory criteria9.

On the other hand, confirmation by RID helped to 
identify intensive management PUs as a RF (OR: 13.81; 
95% CI: 1.24-154.2), which is consistent with reports 
by Díaz et al.10 and Peniche et al.12.

Discussion

General seroprevalence found with TC (18.8%) is 
higher than that reported by Javitt et al.13 in caprine 
herds of Spain (3%); however, with RID, seropreva-
lence decreased to 0.52% (95% CI: 0.13-1.65), be-
cause it discriminates seroconversion by vaccinal di-
agnostic interference or by other microorganisms5,10.

As for seroprevalence by gender, in the case of fe-
males it is higher than that reported by Ortega Sánchez 
et al.13, who found 5.9% of seroprevalence in Duran-
go14, which can be explained by the fact that females 
are usually more susceptible to infection by smooth 
strains (B. abortus, B. melitensis and B. suis) and even 
the daughters of positive females can become immu-
notolerant and constitute a risk for the PU1,9,10. 
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Figure 1. Caprine brucellosis municipal prevalence in the central zone of the State of Veracruz.
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environmental conditions and to production systems 
that favor infection with Brucella spp17 or even to 
contiguity with other states with brucellosis-control 
inappropriate strategies18, as it can be appreciated in 
figure 3.

This way, we know that the State of Veracruz has 
a solid vaccination operative in the 14 municipalities 
that concentrate the majority of the caprine stock of 
the state, but we don’t know how it is carried out in the 
neighboring State of Puebla, which is contiguous to 
the Perote municipality.

Conclusions

It is concluded that brucellosis seroprevalence is 
low, with known and limited distribution, that exploita-
tion in intensive systems contributes to infection, that 
there is coincidence with the low number of cases 
reported by the Ministry of Health in Veracruz and that 
goat vaccination has overwhelmingly contributed to 
control the infection.

Source of funding

The present investigation, which was carried out with 
the support of FUNPROVER, is part of the project “Es-
tudio integral de los principales agentes etiológicos 
que afectan a la producción de los pequeños ru-
miantes” (Comprehensive study of the main etiologic 

Intensive management is regarded as a RF because 
animal overcrowding contributes to the occurrence of 
diseases in general, and of brucellosis in particular, 
because some actions, such as foremilk stripping onto 
the floor at the beginning of the milking process, main-
taining females that have recently given birth or abort-
ed, lack of general hygiene and others, increased con-
tamination of the surroundings with Brucella spp and 
favor the rest of the PU animals to getting infected10. 
In addition, vaccination against brucellosis with the B. 
melitensis Rev-1 strain was observed to be responsible 
for the TC-detected seroconversion (OR: 2; 95% CI: 
1.1-4), a situation already reported by Martínez5,11 as 
a common consequence in herds of the region. How-
ever, vaccination with any of the strains used in the 
zone was identified as a protective factor (OR: 0; 95% 
CI: 0-0), which is consistent with observations reported 
in other works2,5,10,16.

The study has also been useful to know that the 
brucellosis-affected zone is well demarcated and lo-
cated in the Central Zone of the State (Fig. 2), and for 
this reason, according to current regulations in Mexi-
co8, the zone could easily shift to eradication phase if 
the required sanitation measures are established in the 
herds to clear the animals from infection1,11.

In addition, it demonstrates that the vaccination op-
eratives that have been established in the studied mu-
nicipalities have been efficacious to contain the infec-
tion and that persistence of the agent may be due to 
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Figure 2. Production units affected by caprine brucellosis in the Central Zone of the State of Veracruz.
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Figure 3. Isopleth map of brucellosis behavior in the Central Zone of the State of Veracruz
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agents that affect the production of small ruminants), 
code number 30-2009-0869, under technical direction 
of Dr. David Itzcoatl Martínez Herrera. 

References 

 1. Acha PN, Szyfres B. Zoonosis y enfermedades transmisibles comunes 
al hombre y a los animales. 3.a ed. Vol. 1. Washington: Organización 
Panamericana de la Salud; 2003. p. 28-56.

 2. Temas de zoonosis IV. Zoonosis de las áreas urbanas y periurbanas de 
América Latina. Vet. Arg. 2010;96(1):1-14.

 3. Martínez-Herrera DI, Abeledo-García MA, Percedo-Abreu MI, et al. 
Avances en la Investigación Agrícola, Pecuaria, Forestal y Acuícola en 
el Trópico Mexicano. Veracruz, México: INIFAP; 2009. p. 363-70.

 4. Martínez-Herrera DI, Abeledo-García MA, Rodríguez-Chessani MA, et al. 
Prevalencia de brucelosis caprina y su relación con la humana en 
Tenextepec, municipio de Perote, Veracruz, México. Rev Salud Anim. 
2001;23:164-9.

 5. Martínez-Herrera DI, Morales-Morales JA, Peniche-Cardeña AE, et al. 
Use of RB51 Vaccine for Small Ruminants Brucellosis Prevention,  
in Veracruz, México. International Journal of Dairy Science. 2010;5(1): 
10-7. 

 6. Secretaría de Salud. Manual de Procedimientos Estandarizados para la 
Vigilancia Epidemiológica de la brucelosis. México: Dirección General 
de Epidemiología; 2012. p. 9-22.

 7. Thrusfield M, Ortega C, de Blas I, Noordhuizen JP, Frankena K. WIN 
EPISCOPE 2.0: improved epidemiological software for veterinary medi-
cine. Vet Rec. 2001;148(18):567-72. 

 8. Cannon RM, Roe RT. Livestock disease surveys: a field manual for 
veterinarians. Canberra: Bureau of Animal Health; 1982.

 9. Secretaría de Agricultura, Ganadería y Desarrollo Rural. Norma Oficial 
Mexicana NOM-041-ZOO-1995 «Campaña Nacional contra la brucelosis 
en los animales». Ciudad de México: Secretaría de Agricultura, Ganad-
ería y Desarrollo Rural; 1996. pp. 43-66

 10. Díaz AE, Hernández AL, Valero EG, Arellano B. Diagnóstico de bruce-
losis animal. Ciudad de México: Instituto Nacional de Investigaciones 
Forestales, Agrícolas y Pecuarias, SAGARPA/IICA; 2001.

 11. Thrusfield M. Veterinary epidemiology. 3.a ed. Oxford: Blackwell Publish-
ing; 2005. p. 600.

 12. Peniche-Cardeña A, Martínez-Herrera DI, Franco-Zamora JL, et al. Eval-
uation of vaccination with Brucella abortus RB51 Strain in Herds natu-
rally infected with brucellosis in productive systems found in Tropical 
Climate. Int. J. Dairy Sci. 2009;4:109-16.

 13. Javitt JM, Páez Z, Duran J, Meléndez I. Seroprevalencia de la Brucelo-
sis en Pequeños Rumiantes. Municipio Torres. REDVET, 2008. [Internet] 
Consultado el 8 de agosto de 2012. Disponible en: http://www.veterinar-
ia.org/revistas/redvet/n080809/080908.pdf.

 14. Ortega Sánchez JL, Martínez Romero A, García Luján C, Rodríguez 
Martínez R. Seroprevalencia de brucelosis caprina en el municipio de 
Tlahualilo, Durango, México. REDVET, 2009. [Internet] Consultado el 30 
de noviembre de 2014. Disponible en: http://www.veterinaria.org/revis-
tas/redvet/n040409/040929.pdf. 

 15. Martínez-Herrera DI, Abeledo-García MA, Moreno-Monfil M, et al. Evalu-
ación de la vacuna Rev-1 de Brucella melitensis en rebaños caprinos 
de Tenextepec, Mpio. de Perote, Ver., México. Rev Salud Anim. 
2001;(23):91-6.

 16. Rentería ETB, Nielsen K, Licea NAF, Montaño GMF, Moreno RJF. Evalu-
ación de un programa de control de la brucelosis bovina en hatos 
lecheros de Baja California. Tec Pec Méx. 2003;(41):275-82.

 17. Corbel MJ. Brucellosis in humans and animals. World Health Organiza-
tion. 2006. p. 19-32.

 18. Pappas G, Papadimitriou P, Akritdis N, Christou L, Tsianos EV. The new 
global map of human brucellosis. Lancet Infect Dis. 2006;6(2):91-9.


