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Plague is endemic in Ituri of the Democratic Republic of Congo. In order to evaluate the role of 
commensal rodents and domestic dogs in the spread of the disease, we studied the seroprevalence at 
Rethy. Results showed that the 27/28 small rodents were seronegative (using immunoglobulin G anti-F1 
enzyme-linked immunosorbent assay), but one of them, Nile rat was positive. These rodents serve as 
intermediaries, spreading the disease to domiciliary black rats. Of the 11 dogs tested by ELISA, 4 were 
seropositive (36%). Our results confirm that the serological prevalence in dogs is a reliable marker for 
the surveillance of plague. 
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INTRODUCTION 
 
Plague is a zoonotic disease, primarily of rodents, with 
strong natural localisation. The first cases of plague were 
reported in 1928 in Ituri (Province orientale) of the Demo-
cratic Republic of Congo (DRC). The Ituri region is loca-
ted north-east of the Ituri River and on the western side of 
Lake Albert. It has borders with Uganda and South Sudan. 
The region is noted for increased outbreaks of plague 
since 2004 (Bertherat et al., 2011). Thus, in the Rethy 
area (150000 habitants), 1624 cases (with 39 deaths) 
were registered between 2004 and 2009; and in 2010, 35 

cases with 4 deaths (Ministry of Health of DRC) were 
registered. In order to evaluate better the role of com-
mensal rodents and domestic dogs in the spread of the 
disease, we studied the seroprevalence of plague (in 
April 2010) at Rethy near Lake Albert (02°05’N-30°53’E, 
2107 m altitude). Rethy is located 130 km north-east of 
Bunia (capital of Ituri). The dominant climate is influenced 
by a cooler mountain climate. The annual precipitation is 
1,300 mm. The mean annual temperature is estimated at 
23.9°C. 
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Table 1. Serology results of the plague (ELISA) of dogs from Rethy (Ituri, Democratic Republic of Congo). 
 

Dog Gender Age (Year) Ectoparasites Localisation ELISA Plague 

1 M 0,5 Fleas and ticks Kanana N 

2 M 3 Ticks Baidjo P 

3 F 10 Fleas and ticks Kpamdroma N 

4 M 3 Ticks Mission N 

5 F 2 Fleas and ticks Mission N 

6 F 2 0 Baidjo P 

7 F 7 0 Baidjo P 

8 F 2 0 Baidjo N 

9 F 1 0 Baidjo P 

10 M 1 0 Lokana N 

11 M 1 0 Lokana N 
 
 

 
MATERIALS AND METHODS 

 
Animal samples 

 
Twenty eight small commensal rodents were captured in traps, 
identified (morphological and molecular method), anaesthetised 
with ketamine and killed by cardiac exsanguination. They com-
prised 19 black rats (Rattus rattus), 5 western multimammate mice 
(Mastomys erythroleucus), 2 Nile rats (Arvicanthis niloticus) and 2 
shrews (Crocidura sp.). Blood samples were taken and put on 

Whatman filter papers No 4 (Seropad). 
There were 11 hunting dogs (weighing around 15 kilos) belonging 

to 7 residents of Rethy. Average age of the dogs (6 females and 5 
males) was 3 years (6 months to 10 years). Blood was taken from 4 
dogs owned by one resident and from 2 dogs owned by another, 
and their sera were frozen. 
 
 

Serological examination 
 

Rat serology was carried out using immunoglobulin G anti-F1 
enzyme-linked immunosorbent assay (ELISA) with minor modifica-
tion of conjugate (IgG anti-rat peroxydase or anti-mouse peroxy-
dase) (Rasoamanana et al., 1997). In brief, seropad was soaked 
overnight in 400 µl of PBS-0.05% Tween- 5% skim milk at 4°C prior 
antibody detection. A 96-well ELISA plates was first coated with 
purified F1 antigen; a capsular antigen secreted by Yersinia pestis. 
In parallel, an F1 uncoated plate was also tested for troubleshooting 

purposes. Each sample was tested in duplicate, the average optical 
density against F1 antigen was subtracted from the optical density 
obtained against the coating buffer. The threshold of positivity was 
set at 0.05 (Dromigny et al., 1998). Dog serology survey was con-
ducted by ELISA (Rajerison et al., 2009). For each positive sample 
by ELISA, confirmation was carried out by competitive blocking with 
specific Y. pestis antigen as described by Chu (2000). Prior to anti-
body detection by ELISA, F1 antigen was added to each sample, 
followed by incubation at 37°C for 1 h wherein IgG if present in the 
serum gets captured by the F1 added. Only unblocked IgG will be 
detected by ELISA. A negative serum (non endemic area) and a 
positive serum (Y. pestis experimental infected rat) were included in 
each series of experiments. 
 
 

RESULTS AND DISCUSSION 
 

Results showed that 27 rats were seronegative, but one 
Nile rat was positive (3.6%). This was a female caught 
away from dwellings. Of the 11 dogs tested, 4 were sero-

positive (36%), and 3 of these 4 belonged to one indivi-
duals in the village of Baidjo, 2 km away from Rethy 
(Table 1). It is precisely in this zone that there had been 
regular occurrences of bubonic plague and of pulmonary 
plague in 2006. The 4 positive dogs (3 females and 1 
male) had a mean age of 3 years, the youngest being 9 
months old. 

In DRC, plague is transmitted by fleas (Xenopsylla 
cheopis and other species) to black rats which may then 
suffer epizootic plague and die in vast numbers. Thus 
black rats are a potential threat wherever commensal rats 
come into contact with either the enzootic rodents or the 
epizootic plague-susceptible rodents living inside or 
outside habitations. The transfer of Y. pestis from native 
rodents to commensal rats by exchange of fleas occurs 
rather easily. The Nile rat is already a well known wild 
reservoir of plague. It frequents damp areas close to agri-
cultural sites, and it can resist the disease. Females live 
for about two years. These rodents serve as intermedia-
ries, spreading the disease to domiciliary black rats. Once 
commensal rodents become infected, the risk of human 
involvement is greatly increased. The finding of a reser-
voir of the disease in the wild can explain repeated occur-
rences in the Rethy region. 

Dogs and cats are frequently exposed to Y. pestis in 
areas where the plague is enzootic. They can transmit it 
among themselves by feeding on infected rats (when the 
rats are ill the dogs can easily catch them) or by means of 
flea bites; and no attempt has been made to prevent 
infection by fleas. It has already been observed that the 
handling of infected cats which have been eating infected 
rodents can be the source of human cases (Doll et al., 
1994). Whilst overt clinical illness in dogs and cats is rare, 
it can manifest itself by non specific fever and lethargy 
(Orloski and Eidson, 1995). Studies of seroprevalence in 
dogs have been carried out in Tanzania where in affected 
areas the seroprevalence was 5.5% (11/201)

 
(Kilonzo et 

al., 2006). In a district where human involvement was not 
observed, it was 2% (1/43) (Kilonzo et al., 1993). In Ma-
dagascar, dogs are involved in the circulation of Y. pestis. 
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Since they do not die, they are probably less susceptible 
to the infection but retain the immunological content. The 
prevalence is estimated at 23.8% in areas of endemic 
plague

 
(Rajerison et al., 2009). In Brazil, in 1988, a sero-

prevalence of 21.6% (53/245) was found in a focus of 
plague at Planalto Borborema in the state of Paraíba

 

(Almeida et al., 2007). Finally, in China, in active areas, 
seroprevalence was 23.5% (162/689)

 
(Li et al., 2008); 

and the most recent outbreak of human plague occurred 
in 2009 with 12 human cases (three of them died)

 
(Wang 

et al., 2011). Seven strains of Y. pestis were isolated from 
dogs and patients, and field investigation and analysis of 
the isolated strains, revealed that this outbreak was 
started by a deceased dog. 

Our results confirmed that the serological prevalence in 
dogs evaluated by ELISA with F1 antigen is a cheap and 
reliable marker for the surveillance of plague. Persistence 
of antibodies against Y. pestis has already been eva-
luated in dogs aged 4 to 8 months (Rust et al., 1971). The 
presence of seropositivity in dogs indicates recent local 
activity and serological studies in dogs are easier than 
catching rodents. Thus, they could often be used espe-
cially in villages where human plague has not yet occurred. 
The analysis of canine seroprevalence by age groups 
would determine the beginning and end of the period of 
transmission. 
 

 

Conclusion 
 

It is well established that dog is a good indicator of pla-
gue, but additional studies are needed on the nature of 
the infection (resistance, illness and bacteraemia) and on 
the epidemiological role of the dog in outbreaks of plague 
in man. 
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