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Cyclospora spp. in 
Drills, Bioko Island, 
Equatorial Guinea

To the Editor: More than a de-
cade has passed since major outbreaks 
of Cyclospora cayetanensis infec-
tion in the United States and Canada 
drew attention to this newly emerging 
infection (1,2). Awareness of these 
infections was highlighted again by 
large outbreaks in the summer of 2013 
(3). However, many questions remain 
unanswered regarding this organism, 
including aspects of its life cycle, geo-
graphic distribution, and range of re-
lated species.

In 1999, three new distinct Cy-
clospora species noted for their close 
similarity with C. cayetanensis from 
humans were isolated from monkeys 
in Ethiopia (4). A survey of primates 
in Kenya increased awareness of the 
extended distribution of these 3 spe-
cies in eastern Africa and provided 
confirmation of their marked host 
specificity, even where the ranges of 
host species overlapped (5). Most re-
cently, C. colobi–like organisms were 
identified in snub-nosed golden colo-
bus monkeys in northwestern China 
(6). We report the characterization of 
Cyclospora spp. recovered from drills 
(Mandrillus leucophaeus poensis) on 
Bioko Island, Equatorial Guinea.

During January–February 2011 
and 2012, fecal samples from free-
ranging animals were collected and 
placed in 10% formalin (2011) or po-
tassium dichromate (2012). Because 
samples were collected opportunisti-
cally from unidentified animals of un-
determined age and sex, whether any 
samples were collected from the same 
animals in either year was not known. 
Fecal samples were concentrated by 
using the formyl ethyl acetate meth-
od, and sediment was examined by 
using fluorescent microscopy to de-
tect oocysts (4).

Three (9%) of 26 samples from 
2011 and 8 (31%) of 25 samples from 

2012 were positive for Cyclospora 
oocysts that were spherical, measured 
8–10 µm in diameter, and showed au-
tofluorescence. The oocysts collected 
in potassium dichromate had sporulat-
ed by the time of examination, which 
facilitated and confirmed identifica-
tion as Cyclospora spp. Representa-
tive samples from 4 animals in the 
second collection were submitted for 
molecular analysis.

The entire 18S rRNA gene (1,796 
bp) was obtained from 2 DNA frag-
ments amplified by PCR from DNA 
extracted from 3 fecal specimens by 
using procedures and primers for ge-
netic analysis of coccidian parasites 
(4,7,8). Six distinct full-length 18S 
rRNA sequences were obtained and 
compared with sequences in GenBank.

Although our sequences showed 
high similarity with 18S rRNA genes 
for all Cyclospora species, the se-
quences were most similar to the C. 
papionis 18S rRNA gene (GenBank 
accession no. AF111187), even though 
3 T → C transitions at nucleotides po-
sitions 680, 1054, and 1694 were ob-
served. Analyses of these 6 sequences 
showed intravariation caused mainly 
by T→C and A→G transitions. Fur-
ther studies on different species should 
be performed to verify whether this is 
a common feature in Cyclospora spp. 
18S rRNA genes.

This report extends our knowl-
edge of the range of Cyclospora spp. 
in monkeys to include western Africa 
and their host range to include an ad-
ditional distinct primate species. Re-
sults of molecular analysis indicate 
that this Cyclospora sp. isolate from 
drills on Bioko Island is most similar 
to C.  papionis from baboons in east-
ern Africa, an observation that is un-
expected and somewhat difficult to ex-
plain. Previous studies have suggested 
that different primate hosts harbor dis-
tinctly different Cyclospora species 
(4–6). Baboons are not found on Bio-
ko Island or in mainland Equatorial 
Guinea near Bioko Island and are al-
lopatric with drills on the mainland. In  

addition, drills on Bioko Island have 
been separated from contact with drills 
on the mainland for 10,000–12,000 
years (9), further isolating the ecology 
of this host–parasite relationship and 
confusing how C. papionis was estab-
lished in drills on Bioko Island.

Drills are now considered to 
have closer phylogenetic affinity with 
mangabeys (Cercocebus spp.) than 
with baboons (10), although the phy-
logeny of these primates is not com-
pletely resolved. This finding further 
confuses an explanation of why the 
parasite isolated from drills would 
be similar to that recovered from ba-
boons. It could be speculated that 
C. papionis arrived on Bioko Island 
from the mainland through some third 
host, such as collared (red-capped) 
mangabeys (C. torquatus), which has 
close phylogenetic relationships and 
overlapping ranges with drills and ba-
boons. Any such explanation would 
mean that Cyclospora spp. infected 
drills before Bioko Island and the 
mainland separated.

Another possibility is that Cy-
clospora spp. exhibit host–niche 
specificity. Colobus monkeys, the 
host for C. colobi, are arboreal foli-
vores, many of which consume rela-
tively difficult-to-digest foods and 
have large specialized guts. Vervets, 
hosts for C. cercopitheci, are also ar-
boreal, but have a frugivorous–insec-
tivorous diet and consume little leaf 
matter. Baboons and drills, hosts for 
C. papionis, are predominantly ter-
restrial and have generalist–omnivo-
rous diets and unspecialized guts. 
These different ecologic and physio-
logic differences among the 3 species 
may affect the observed Cyclospora 
spp. host specificity.

Observations in the present study 
extend our knowledge of the geo-
graphic and host range for cyclospo-
riasis. However, these observations 
leave several unanswered questions 
about our understanding of the para-
site in nonhuman primates; the evo-
lutionary relationship between human  
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C. cayetanensis and these closely re-
lated species in monkeys; what ad-
ditional monkey host species, espe-
cially on Bioko Island, may harbor 
Cyclospora spp.; and what other as yet 
unrecognized species of Cyclospora 
may be infecting primates.
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Novel Cetacean 
Morbillivirus in  
Guiana Dolphin, 

Brazil
To the Editor: Since 1987, mor-

billivirus (family Paramyxoviridae, 
genus Morbillivirus) outbreaks among 
pinnipeds and cetaceans in the North-
ern Hemisphere have caused high 
rates of death (1,2). Two morbillivirus 
species are known to affect aquatic an-
imals: Phocine distemper virus (PDV) 
and Cetacean morbillivirus (CeMV). 
PDV has been isolated from pinni-
peds, and 3 strains of CeMV (porpoise 
morbillivirus [PMV], dolphin morbil-
livirus [DMV], and pilot whale mor-
billivirus [PWMV]) have been iso-
lated from dolphins and whales (3,4). 

Serologic surveys indicate that 
morbilliviruses infect marine mam-
mals worldwide (5); however, only 1 
fatal case in a bottlenose dolphin (Tur-
siops truncatus) has been confirmed 
in the Southern Hemisphere (in the 
southwestern Pacific Ocean) (6). Posi-
tive DMV-specific antibody titers in 
3 Fraser’s dolphins (Lagenodelphis 
hosei) stranded off Brazil and Argen-
tina in 1999 indicate the exposure of 
South Atlantic cetaceans to morbil-
livirus (7). We report a case of lethal 
morbillivirus infection in a Guiana 
dolphin (Sotalia guianensis), a coastal 
marine and estuarine species that oc-
curs off the Atlantic Coast of South 
and Central America. 

A female Guiana dolphin calf 
(108 cm in total body length) (8) was 
found stranded dead in Guriri (18°44′S; 
39°44′W), São Mateus, Espírito Santo 
State, Brazil, on November 30, 2010; 
the dead calf was severely emaciated. 
Postmortem examination of the animal 
showed multifocal ulcers in the oral 
mucosa and genital slit, diffusely dark 
red and edematous lungs, and con-
gested and edematous brain. Samples 
of selected tissues were collected, fixed 
in buffered formalin, and processed 
according to routine histopathologic 
methods. By microscopy, the most 
noteworthy lesions included marked 
lymphoplasmacytic and neutrophil-
ic meningoencephalitis, optic nerve 
perineuritis, and hypophysitis. Lungs 
showed moderate acute diffuse lym-
phoplasmacytic and neutrophilic inter-
stitial pneumonia; severe multicentric 
lymphoid depletion and multifocal nec-
rotizing hepatitis were also observed. 

Immunohistochemical analysis 
was performed by using CDV-NP MAb 
(VMRD, Inc., Pullman, WA, USA), a 
monoclonal antibody against the nu-
cleoprotein antigen of canine distemper 
virus that cross-reacts with cetacean 
morbilliviruses (9). Known positive 
and negative control tissues and test 
sections with omitted first-layer an-
tibody were included. Viral antigen 
was detected in neurons in the brain,  


