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Bacterial Exchange 
between Gorillas, Humans 
and Livestock in Bwindi 
The nature and frequency of human 
contact with wild primates is chang-
ing as a result of hunting, hu man 
encroachment on wildlife habitats, 
research, ecotourism, and other acti-
vities that bring people and primates 
into direct contact or close proximity 
(Adams et al. 2001). Such interactions 
may increase the risks of anthroponotic 
and zoonotic pathogen transmission, 

which can reduce human health as well 
as the health and viability of wild primate 
populations (Wallis & Lee 1999). Apes 
may be particularly susceptible to 
exchanging pathogens with people 
because they range widely into human 
habitats, are hunted and typically 
surrounded by high human-population 
densities. Additionally, many groups of 
free-ranging mountain gorillas (Gorilla 
beringei beringei) and chimpanzees 
have been habituated to humans for 
purposes of research and ecotourism, 
which brings them into close proximity 
to people on a regular basis.

The study was carried out in Bwindi 
Impenetrable National Park to investi-
gate whether habitat overlap infl uenc-
es rates and patterns of transmission 
of environmentally persistent and in-
directly transmitted microbes between 
humans and wild apes. Mountain go-
rillas, an endangered taxon experienc-
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Gorilla Killing in 
Bwindi
On the evening of March 6th, the 
adult female Kashongo from the 
Mubare group (habituated for 
tourism) was found dead near 
the Bwindi Impenetrable National 
Park headquarters in Buhoma. 
A post-mortem ex amination 
showed that she had a cracked 
skull. Kashongo died when a 
farmer threw stones at her when 
she was feeding on bananas. 
The farmer said that in the rush 
to chase the gorilla away and 
protect her children, she threw 
some stones but did not mean to 
directly hit Kashongo. A few days 
after this tragic death, Kashongo’s 
21-month-old infant also died, 
even though the silverback and a 
blackback were taking care of it.

IGCP press release
The silverback of the Mubare group Photo: Uwe Kribus



ing frequent contact with people and 
their livestock (goats, sheep, and cat-
tle), were the main focus of the study. 
Three groups of mountain gorillas were 
targeted: Nkuringo, a group of 19 in-
dividuals that has been the focus of a 
tourism venture since 2004 and spends 
more than 67% of its time outside the 
park boundary; Kyagurilo, a group of 16 
individuals that has been studied con-
tinuously for approximately 15 years 
by researchers but that is not visited 
by tourists; and a wild, un-habituated 
gorilla group that has no regular con-
tact with humans and is not the sub-
ject of research. The population size of 
the wild gorilla group is unknown, but 
it is estimated at approximately 6 indi-
viduals on the basis of nest counts that 
were made at the time of sampling. The 
study also focused on people who in-
teract with the mountain gorillas at high 
frequency as research workers or tour 
guides or because gorillas raid crops 
on their land. 

Using a common gastrointestinal 
bacterium (Escherichia coli) as a mod-
el system, the nature of bacterial trans-
mission across ape populations as a 
function of habitat overlap with people 
and livestock was investigated. Fecal 
samples from human volunteers, their 
livestock, and mountain gorillas were 
collected from May to August 2005 and 
bacteria were isolated and confi rmed 
using standard microbiological meth-
ods. Genetic work was further done us-
ing previously described protocols. The 
susceptibility of the isolated bacteria to 
11 antibiotics readily available to peo-
ple in and around Bwindi Impenetrable 
National Park was measured.

Humans and livestock harboured 
bacteria that were very closely related 
to each other. Bacteria from all the three 
groups of gorillas were more closely re-
lated to bacteria from people employed 
in gorilla research and tourism than to 
bacteria from people in local villages. 
Across gorilla groups, genetic similar-
ity between bacteria isolated from go-

rillas and those isolated from human 
populations was highest for the tour-
ism group (group with highest human 
contact), lower for the research group 
(intermediate human contact), and low-
est for the wild group (lowest or no hu-
man contact). Gorillas from the same 
group tended to share genetically simi-
lar bacteria. However, people working 
with the same gorilla group did not nec-
essarily share genetically similar bac-
teria more than would be expected by 
chance alone. 

Thirty-fi ve percent of bacterial iso-
lates from humans, 27% of isolates 
from livestock, and 17% of isolates from 
gorillas were clinically resistant to at 
least one of the antibiotics tested. Mul-
tiple resistances to Chloramphenicol, 
Streptomycin, Trimethoprim-sulfaxa-
zole, and Tetracycline was observed 
in 4.2% of genetically distinct isolates, 
and multiple resistance to Ampicillin, 
Trimethoprim-sulfathaxazole, and Tet-
racycline was also observed in 7.2% 
of all genetically distinct isolates. This 
same pattern was observed in 20.3% 
of isolates from humans involved in go-
rilla work and 11.2% of genetically dis-
tinct isolates from humans from the vil-
lage.

This means that habitat overlap 
among humans, livestock, and moun-
tain gorillas can infl uence patterns of 
gastrointestinal bacterial exchange 
among species. Overall, gorilla popu-
lations that overlap in their use of habi-
tat with people and livestock tend to 
harbor E. coli bacteria that are geneti-E. coli bacteria that are geneti-E. coli
cally similar to E. coli from those peo-
ple or livestock. E. coli from the Nkurin-E. coli from the Nkurin-E. coli
go (tourism) gorilla group in particular 
were consistently most genetically sim-
ilar to E. coli from local people and live-E. coli from local people and live-E. coli
stock. Mountain gorillas in the Nkurin-
go group spend a large percentage of 
their time outside the park boundary 
venturing into areas used by humans 
(Rwego 2004) and thus come into di-
rect or indirect contact with villagers 
and their livestock. Conversely, goril-

las in Kyagurilo group interact with the 
fi eld assistants working with the group 
but not with local villagers, and goril-
las from the wild group would rarely 
contact people or their habitats. These 
signifi cant effects underscore that fre-
quent contact and shared habitats, 
even on very fi ne scales, can infl uence 
bacterial transmission rates within and 
among populations of humans, apes, 
and livestock.

Antibiotic resistance was high in hu-
mans in this study. In rural Uganda, an-
tibiotics are easily obtained over the 
counter and may be used indiscrimi-
nately. Antibiotics are rarely used for 
livestock in the Bwindi area, and ad-
ministration of antibiotics to gorillas has 
been exceptionally rare. The presence 
of clinically resistant bacteria in gorillas 
(especially isolates resistant to multi-
ple antibiotics) highly suggests that an-
tibiotic-resistant bacteria are spreading 
from humans into the gorilla popula-
tion. Such transmission appears to oc-
cur even between humans and gorilla 
groups that do not overlap with humans, 
although at a low rate, as evidenced by 
the presence of an isolate resistant to 
multiple antibiotics in the wild gorilla 
group. Local antibiotic use by humans 
seems to be responsible for the trends 
observed. Nearly the same patterns of 
antibiotic resistance were found in E. 
coli from humans and chimpanzees in coli from humans and chimpanzees in coli
a study carried out by Goldberg et al. 
(2007) in Kibale National Park, Uganda 
(approximately 200 km north of Bwindi 
and separated by a densely populated 
agricultural landscape).

These results should however be 
interpreted cautiously with respect to 
transmission. Genetic similarity be-
tween bacterial populations does not 
necessarily imply transmission in the 
conventional sense (i.e., direct ex-
change of microbes through direct or 
immediate contact). Transmission in 
the Bwindi system may occur indirectly 
and over extended time periods, per-
haps through contaminated environ-
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mental sources such as soil and wa-
ter. Goldberg et al. (2007) showed that 
bacterial gene fl ow was higher between 
chimpanzees and humans employed in 
chimpanzee research and tourism than 
between chimpanzees and people from 
local villages who rarely, if ever, share 
habitats with chimpanzees. This previ-
ous study also documented surprising-
ly high levels of antibiotic resistance in 
local people and the diffusion of antibi-
otic resistance to apes. Like chimpan-
zees, gorillas that are the subjects of 
research and tourism appear to be at 
increased risk of exchanging gastroin-
testinal microbes with people. 

Overall, the patterns of genetic simi-
larity and antibiotic resistance seen in 
the current study refl ect the degrees 
to which apes, humans, and livestock 
interact. Habituation of mountain go-
rillas to humans for the purposes of 
research and tourism also appears to 
be associated with increased risks of 
gastrointestinal bacterial transmission 
between the species. Concerns about 

18   Gorilla Journal 38, June 2009

 UGANDA UGANDA

A member of the Rushegura group crosses a road in Buhoma – in front of 
human onlookers Photo: Uwe Kribus

pathogen transmission already under-
lie many of the regulations in place 
governing interactions between peo-
ple and apes (e.g. minimum observa-
tional distances, maximum observation 
times). These results suggest, howev-
er, that apes even in well-managed sit-
uations may be at increased risk of 
pathogen exchange with humans and 
livestock. If common sources of envi-
ronmental contamination underlie the 
trends that have been documented, 
then preventing direct or even close 
contact between people and mountain 
gorillas may not be suffi cient for pre-
venting microbial exchange. This con-
clusion may apply to gastrointestinal 
pathogens and to pathogens transmit-
ted by other modes, such as through 
the respiratory system, that represent 
serious and potentially epidemic dis-
ease threats to wild apes. Strategies 
such as discouraging people from def-
ecating in the forest, encouraging hand 
washing before and after entering the 
forest, mandating the wearing of aero-

sol-limiting face masks for people en-
tering ape habitats, and encouraging 
employee health programs would be 
reasonable strategies to limit bacterial 
exchange between people and apes, 
which would safeguard ape health and 
aid conservation efforts.

Innocent B. Rwego, Thomas R. 
Gillespie, Gilbert Isabirye-Basuta and 

Tony L. Goldberg
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