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Summary: 

A search for filariae was performed on a wild male Gorilla g. 

gorilla from the Lope Reserve in Gabon, which had died as a 

result of injuries inflicted by another male gorilla. A female worm 

of Loa loa and female worms of two species of Mansonella were 

recovered from the deep tissues of a wounded thigh. In order to 

analyze these Mansonella, specimens of M. (E.) perstans, M. (E.) 

vanhoofi and M. (E.) streptocerca from the Collections of the 

Museum National d'Histoire Naturelle de Paris have been studied 

and new important discriminative characters characterised, such 

as the body-swellings in M. (E.) perstans, due to the presence of 

coelomocytes as in South-american M. (Tetrapetalonema) spp. 

One of the Mansonella from this gorilla was not identified, but the 

body-swellings and the microfilarial morphology suggested a pos­

sible similarity with M. (Esslingeriaj perstans. The other species is 

new; M. (E.) lopeensis n. sp. is distinguished by its large size, 

lack of body-swellings, structure of the tegumental sheath, complex 

vagina, and a tail with a subterminal constriction, a terminal bend 

and large lappets. 

Histological sections of organs of this gorilla also showed a micro­

filaria of M. (E) leopoldi in the blood vessels of the liver, and a 

male of Mansonella sp., interestingly situated in an afferent lym­

phatic vessel of an axillary lymph node. 

The diversity of the Mansonella (Esslingeria) species in Africa, 

compared to the small number of hosts, may have resulted from 

successive speciations in the hosts, or might be a survival of a 

parasite fauna diversified at the time of the radiation of the African 

apes (first half of Miocene). 

KEY WORDS : Filariae. Mansonella (Esslingeria). description, lymphatic bio­

logy. Anthropoids. Africa. 

INTRODUCTION 

W estern lowland gorillas (Gorilla gorilla 

gorilla Savage et Wyman, 1847) occur in 
the tropical rain forest of west central 

Africa and Gabon shelters a significant population 
(Tutin & Fernandez, 1984). Research on the ecology 
and behaviour of lowland gorillas and sympatric 
chimpanzees (Pan troglodytes troglodytes Blumen-
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Résumé : FILAIRES ISOLÉES D'UN GORILLE SAUVAGE DU GABON ET DES­
CRIPTION D'UNE NOUVELLE ESPÈCE DE MANSONELLA 

Une recherche des filaires a été effectuée sur un Gorilla g. gorilla 

sauvage d'une réserve du Gabon. Une femelle de Loa loa et deux 

espèces de Mansonella, représentées par des femelles, ont été 

récoltées dans les tissus profonds d'une cuisse endommagée par 

une morsure. Pour analyser ces Mansonella, des spécimens en col­

lection de M. (E.) perstans, M. (E.) vanhoofi et M. (E.) streptocerca 

ont été observés et de nouveaux caractères discriminatifs importants 

précisés : par exemple, mise en évidence chez M. (E.) perstans de 

renflements dans la région antérieure du corps, dûs à la présence 

de coelomocytes comme chez les M. (Tetrapetalonema) sud-améri­

cains. Une des Mansonella de ce gorille n'a pu être identifiée; mais 

la présence de renflements et la morphologie de la microfilaire sug­

gèrent une similitude possible avec M. (Esslingeria) perstans. L'autre 

espèce est nouvelle; M. (E.) lopeensis n. sp. se distingue par sa 

grande taille, l'absence de renflements, la structure du fourreau épi-

thélio-musculaire, le vagin complexe, la queue (présence d'une 

constriction subterminale, extrémité coudée, languettes grandes). 

Des coupes histologiques d'organes de ce gorille ont permis aussi 

d'identifier une microfilaire de M. (E) leopoldi dans les vaisseaux du 

foie et un mâle de Mansonella sp., très intéressant par sa localisa­

tion intra-lymphatique (vaisseau afférent d'un ganglion axillaire). 

La diversité des espèces de Mansonella (Esslingeria) en Afrique, 

actuellement pauvre en Singes Anthropoïdes, pourrait résulter de 

spéciations successives chez ces hôtes ou être la survivance d'une 

faune diversifiée lors de la radiation des hôtes (première moitié du 

Miocène). 

MOTS CLÉS : Filaires. Mansonella (Esslingeria). description, biologie lympha­

tique. Singes Anthropoïdes. Afrique. 

bach, 1779) began in the Lopé Reserve, in central 
Gabon, in 1983 and is on-going (e. g. Tutin et al., 

1991; Williamson et al., 1990). The study area of 50 
km 2 is isolated and researchers are the only humans 
present. The area is well protected from hunting and 
12 km from the closest village. The adult male of the 
main study group of gorillas died in April 1993 as a 
result of multiple injuries inflicted by another male 
gorilla. The dead male, named Porthos, had been 
known to researchers since 1984 and while his exact 
age was unknown, he was judged to have been bet-
ween 40-50 years old at the time of his death (Tutin 
& Fernandez, 1993). Porthos was observed for five 
hours on April 22; he was alone and in very poor 
health. He died during the night and his body was 
recovered early the next morning and carried to the 
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field station where a necropsy was performed. 
Tissues were sampled for histopathological analysis 
and parasites were recovered. The general results 
have been reported (Moisson et al, 1994 a and b). 
Several filarial worms were found in this gorilla, 
during the examination of the histological sections or 
during the necropsy (collection number 81 SE, 
MNHN, Paris). The material was fragmentary because 
these long and thin worms are difficult to extract 
from the tissues. Nevertheless, the diversity and inte-
rest of the recovered material was clear. 

LIST OF THE FILARIAE OBSERVED 

During histological examination 

• One male filaria, in transverse and longitudinal sec-
tions, was situated in the afferent lymphatic vessel of 
the right axillary lymphnode (Fig. 1). It was 60-80 um 
in diameter; the tegumental sheath was characterized 
by a small number of muscle-cells (4-5 in each sub-
median quadrant). It seemed possible to assign this 
worm to the genus Mansonella, which is represented 
in the African apes (Gorilla gorilla, Pan troglodytes 

and P. paniscus) by several species of the subgenus 
Esslingeria Chabaud et Bain, 1976 and of which seve-
ral females were found during Porthos' necropsy. The 
lymphatic localization of the specimen, already des-
cribed for other African Mansonella (cf. Rodhain, 
1955) reinforces the idea that the filariae of the sub-
family Onchocercinae are parasites of the lymphatic 
system (Bain et al, 1994). 

Table 1. - African Mansonella (Esslingeria) spp : dimensions of female worms and microfilariae. 
Measurements in um except body length in mm. L, length; W, width; nr, nerve ring; oeso, oesophagus; vulva, distance to head; Mf, micro­
filaria; post. ext. Mf, shape of the posterior extremity of the microfilaria; *, personal data. 
Sources of data : - streptocerca, in Peel & Chardome, 1946 (host Pan paniscus Schwartz, Zaire), Mf from uterus (Human, Zaire, MNHN 91 
ED); - rodbaini, in Peel & Chardome, 1947 (P. troglodytes schhweinfurthi Giglioli, Zaire); - perstans, left column, in Low, 1903 (Human, 
Tropical Africa); right column in Chabaud, 1952, and Mf from uterus (Human, Congo, 87 B); - gorillae, in Berghe, Chardome & Peel, 1964 
(G. gorilla beringet, Zaire); - vanhoofi, from left to right, original description in Peel & Chardome, 1946 (P. paniscus, Zaire), in Chabaud & 
Rousselot, 1956 and Mf from uterus (P. t. troglodytes Linné, Congo Brazzaville), in Berghe, Chardome & Peel, 1964 (G. g. beringei, Zaire); -
leopoldi, in Berghe, Chardome & Peel, 1964 (G. g. beringei, Zaire); lopeensis n. sp. (G. g. gorilla, Gabon). 
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Fig. 1. - Male of Mansonella (Esslingeria) sp. in the afferent lympha-
tic vessel of the right axillary lymphnode (Scale 20 µm). 
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Fig. 2. - A : Silhouette of anterior body of M. (E.) lopeensis n. sp; B : idem, M. (E.) perstans and C : detail of a swelling with a giant coelomocyte; 
D : Anterior silhouette of M. (E.) vanboofi; E, F ; M. (E.) streptocerca, head median and lateral views; G, H : M. (E.) vanboofi, idem; I, J : M. (E.) 
streptocerca, vagina, lateral and ventral views; K : M. (E.) vanboofi, vagina, lateral view; I. to R. microfilariae: L : from uterus of the perstans -like-
female from the gorilla Porthos; M : from the uterus of M. (E.) lopeensis n. sp.; N : from the uterus of M. (E.) streptocerca; O : from the uterus of M. 
(E.) perstans; P : from the blood of the Gorilla Porthos; Q : from the uterus of M. (E.) vanhoofi; R ; caudal extremity of M. (E.) leopoldi from an his-
tological section of the liver (Scales in µm; A, B, D, 1000; C, 100; others, 30). 
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• A microfilaria, its caudal extremity enlarged with 
several nuclei, was found in a sinusoid vessel of the 
liver (Fig. 2R). The morphology showed it to be 
Mansonella (E.) leopoldi (Berghe, Peel et Chardome, 
1957), described from Gorilla g. beringei in Zaire, 
although its thickness is less probably due to the fixa-
tion (5 pm compared to 11 um). 

During necropsy 

"A small balls of thin worms" were seen during the 
incision of the femoral artery of one thigh, but this 
last was damaged by a muscular trauma, so the exact 
localization of the worms remains imprecise. Three 
filarial species were present : 

• A female of Loa loa (Cobbold, 1864). No blood 
microfilariae of this species were found. The parasi-
tism of gorillas and chimpanzees by this filaria gave 
rise to the creation of a new generic taxa (Rodhain & 
Berghe, 1939), but it was not justified (Chabaud & 
Choquet, 1953); similarly, the creation of a new spe-
cies (Berghe et al., 1957) has not been supported. 
• A female worm, without head and tail, but with 
microfilariae (collection number MNHN 81 SE, a). It 
presented the following characters : in the anterior 
part of the body, there were three ventral swellings 
each with a giant coelomocyte; the transverse section 
of the body was oval or almost diamond-shaped 
(depending on the position along the body), and 
120 µm-80 µm wide, with 9-10 muscle-cells in each 
quadrant (Fig. 4A, B) ; uterine microfilariae were 
wider in the anterior part, 170-180 pm long, 3-3,5 pm 
wide at mid-body, with a round terminal caudal 
nucleus (Fig. 2L). With these characters, this speci-
men showed similarities with M. (E.) perstans 

(Manson, 1891) (see below). 

• A complete female worm (holotype) and a female 
posterior region (paratype) belonging to the sub-
genus Esslingeria. They cannot be identified to any 
known species and are described (collection number 
MNHN 81 SE, b). 

DESCRIPTION OF MANSONELLA (E.) LOPEENSIS N. SP. 

Morphology and dimensions are presented in Figs. 2, 
3, 4 and Table 1. Anterior part of the body progressi-
vely enlarged and devoid of swellings. Transversal 
section of the body rounded; cuticle slightly thicke-
ned laterally; muscle-cells numerous (11-14 in each 
quadrant). Slight postcephalic narrowing. Head papil-
lae arranged into two rectangles stretched laterally 
with labial and cephalic indices +4 and +5 respecti-
vely (see Bain et al., 1986). Oesophagus filiform 
without a glandular differentiation. Vulva far behind 
the oesophago-intestinal junction, and presence of a 
pre-vulvar fold. Vagina vera complex : it begins with 
a narrow tube directed posteriorly; after two bends, 

this tube emerges into a large chamber covered with 
cuticular finely dentate longitudinal ridges; poste-
riorly, this chamber communicates with a narrow 
tube (with two bends) which corresponds to the 
anterior portion of the ovejector (Fig. 3E). Tail of 
great size, with a constriction situated 30-45 pm from 
the caudal extremity; this tail is almost straight, 
except its distal extremity which is strongly bent 
towards the ventral side, with the caudal lappets 
upright; lateral lappets more developed than the 
median ones and directed towards the lateral external 
sides; median lappets close and parallel to the sagittal 
body plane (Fig. 3F to I ) . Uterine microfilariae 
without sheath, wider in the anterior part but slightly 
attenuated at the apex; caudal extremity not bifid, 
with a terminal rounded nucleus (Fig. 2M). 

DISCUSSION 

This material, devoid of males, may appear 
insufficient to describe a species. In fact, for 
the filariae, the characters of the females and 

their microfilariae are numerous and may be suffi-
cient to discriminate a species. Furthermore, it has 
been possible to examine some species from the 
MNHN collections in Paris : M. (E.) perstans, n° 87 F, 
recovered by E. Brumpt, in Congo, from a woman, 
studied by Chabaud, in 1952; M. (E.) vanboofi, n° 430 
C, recovered by R. Rousselot, in Congo, from Pan 

troglodytes, studied by Chabaud & Rousselot, in 1956; 
M. (E. ) streptocerca, n° 91 ED, recovered by L.O. 
Lanoie, in Central Republic Africa, from man, in a 
cutaneous sampling and studied here. These studies 
were especially useful when comparing the microfila-
riae (analyzed after extraction from uteri), the struc-
tures of the tegumental sheath i. e. cuticle, 
hypodermis and muscular layer (analyzed on hand-
made cross-sections, using a razor blade), the mor-
phology of the vagina, the silhouettes of the anterior 
and posterior parts of the body and the position and 
shape of the caudal lappets. 

Six species of Mansonella have been listed in anthro-
poids and humans from Africa. Given the difficulty 
experienced in the recovery of the adult filariae, micro-
filariae play an important role at the identification. 
M. (E.) streptocerca (Macfie et Corson, 1922), first 
found in humans, is also a parasite of chimpanzee 
and gorilla. Its female, described by Peel & Chardome 
(1946) then by Gardiner et al. (1979), is distinct from 
our specimens because of its very small size (Table 1, 
Fig. 4F); head shape; simple vagina presenting a rela-
tively large lumen but without differentiated chamber 
(Fig. 2E, F, I, J); small caudal lappets (Fig. 3L, M, N); 
and the microfilaria with a bifid tail (Fig. 2N). 
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Fig. 3. - A to K, Mansonella (Esslingeria) lopeensis n. sp;. A : anterior region till vulva (drawing in two parts); B, C : head, median and 
lateral view; D : idem, diagrammatic representation of the apical view; E : vagina; F : tail of the paratype; G, H : idem, caudal extremity, 
lateral and ventral views; I : tail of the holotype; J, K : idem, caudal extremity,ventral and lateral views. L to N, M. (E.) streptocerca; L, M : 
tail, lateral and ventral views; N : idem, caudal extremity, ventral view. O : M. (E.)perstans, caudal extremity, right lateral view; P, Q, M. 

(E.) vanboofi; P : caudal extremity, right lateral view; Q : anterior region, lateral view (Scales in um : A, 200; F, I, Q : 100; E, J, K, L, M : 
50; B, C, G, H, N, O, P : 30). 
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Fig. 4. - Tegumental sheath of female worms in transversal sections; A, B : perstans -like female from the gorilla Porthos; C : M. (E.) 

lopeensis n. sp.; D ; M. (E.Jperstans; E : M. (E.) vanboofi; F : M. (E.) streptocerca (Scale in µm: 50). 

M. (E.) rodhaini (Peel et Chardome, 1946) , discove-

red from the chimpanzee, was found in humans in 

Gabon (Richard-Lenoble et al., 1982) . Its female, des-

cribed with the male in 1947 by Peel & Chardome, 

has very small dimensions; its microfilaria is very long 

and slender (Table 1). 

These first two species have dermal microfilariae; the 

following species have blood microfilariae, as do our 

specimens. 

M. (E.) perstans, common in humans, but also identi-

fied in the chimpanzee (in Stiles & Hassall, 1920). Its 

microfilaria is very similar to that o f our specimens 

(body wider anteriorly, rounded terminal nucleus, as 

figured by Fiilleborn, 1913, and Vogel, 1928) , but it 

seems to be slightly thinner when the uterine microfi-

lariae are compared. However its female, o f which the 

morphology was described by Chabaud (1952 ) and 

completed here, is very different from our specimens. 

It is shorter and thinner; the shape of its anterior part 

shows an enlarged head, a slight neck, then a cylin-

drical shape with almost parallel sides; its transverse 

section at mid-body is not rounded (Fig. 4D) ; its tail is 

curved ventrally at mid length, without a subterminal 

constriction; the lappets are conical, and in the same 

plane as the body (i. e. not upright), the lateral ones 

parallel to the median ones (Fig. 3 0 ) . Furthermore, 

we observed here that the anterior part of the body 

presents three swell ings, with giant coe lomocy tes , 

similar to those o f Mansonella (Tetrapetalonema) 

Eberhard et Orihel, 1984 of South-American monkeys 

(Bain et al, 1986); they are situated at 1,800 pm, 4,700 

pm and 8,000 pm from the head, on the measured 

specimen (Fig. 2 B , C) . This character, descr ibed in 

Tetrapetalonema berghei Chardome et Peel , 1 9 5 1 , 

confirms the synonymy o f this taxon with M. (E.) pers­

tans, as described by Chabaud in 1952 (addendum to 

the communication on the genus Dipetalonemd). 

M. (E.) vanboofi (Peel et Chardome, 1946) , discove-

red in the chimpanzee in Zaire, also parasites the 

gorilla (Berghe, Chardome & Peel, 1964) . The original 

description o f the adults was completed by Chabaud 

& Rousselot (1956) , on material from a chimpanzee 

of the Republic of Congo (n° 430 C). Despite the exis-

tence o f a few divergencies between the authors, we 

base ourselves on the second description and the cor-

responding museum material for the comparative ana-

lysis with our specimens. The uterine microfilaria o f 

M. (E.) vanboofi is thinner and with a more attenua-

ted tail (Fig. 2 Q ) . T h e oe sophagus o f the female , 

which has in fact the dimensions published by Peel & 

Chardome, presents a slight glandular differentiation 

(Fig. 3 Q ) . The vagina is complex but the chamber is 

not well enlarged. The tail is strongly bent ventrally, 

with a morphology similar to that o f M. (E.) perstans; 

the lappets are small with a rounded apex (Fig. 3P)-

The transverse section of the body shows muscle-cells 
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few in number (5-6 in each quadrant) and a longitudi-
nal groove on the cuticle in the lateral plane (Fig. 4E). 

M. (E.J gorillae (Berghe, Chardome et Peel, 1949), 
first known by the microfilaria (Berghe & Chardome, 
1949) was described from the gorilla and later from 
the chimpanzee. The microfilaria is distinguished 
from those of perstans and vanhoofi by the absence 
of a caudal terminal rounded nucleus. It is possible 
that this character might not be as sure as the authors 
thought : Rodenwalt (1909), Chardome & Peel (1951) 
described perstans microfilariae with an attenuated 
tail and a last caudal nucleus subterminal and not 
rounded. The short description of the female does 
not give characters surely distinct from other species 
but suffices to differentiate it from our specimens. 

M. (E.) leopoldi (Berghe, Peel et Chardome, 1957), 
known only from the gorilla Gorilla g. beringei in 
Zaire, differs from our specimens by the thick micro-
filaria, with a tail as wide as the body presenting two 
rows of three terminal nuclei. Its female, described in 
1964 by Berghe, Chardome & Peel, with the male, 
is as wide as our specimens, but differs in several 
other characters : body less long, presence of four 
swellings in the anterior part of the body, oesopha-
gus shorter, vulva at the level of the oesophago-intes-
tinal junction, tail without a subterminal constriction 
and lappets situated as in M. (E.) perstans. 

Finally, a dermal microfilaria discovered in the chim-
panzee and found later in the gorilla, Microfilaria 

binucleata Peel et Chardome, 1946, of which the 
adults were seen by Berghe, Chardome & Peel, in 
1957 but not described, is distinct because of the pre-
sence of two caudal terminal nuclei. 

This analysis shows that the material described here 
is distinct from the previous species and represents a 
new species, M. (E.) lopeensis n. sp. 

The numerous microfilariae found in the blood of the 
gorilla Porthos present a "perstans" morphology : 
145-215 pm long, 5-6 pm wide in the anterior part, a 
rounded terminal caudal nucleus (Fig. 2P). They are 
probably a mixture of the two species of Mansonella 

with mature females found in this ape, M. (E.) lopeen­

sis n. sp. and M. (Esslingeria) sp. close to M. (E.) 

perstans. 

CONCLUSION 

A n analysis of the species of the Mansonella 

from the anthropoid apes is difficult because 
descriptions were rarely made all at the same 

time; more often, the microfilaria was described, then 
one sex, then the other one, as and when they were 
collected. Collection is rare due to the mutual sizes 

of the worms and the hosts which makes their reco-
very difficult. However, the species described here 
does not pose any problem of identification because 
the female is plainly characterized by its great size 
(94 mm/200-215 pm), its shape, its tegumental sheath 
and its very evolved caudal morphology. 

It is not the same for its microfilaria, of which the 
dimensions are similar to those of M. (E.) perstans, M. 

(E.) vanboofi and M. (E.) gorillae. It is unlikely that a 
differentiation between these four species based on 
the microfilaria in thick blood films could be done 
with any certainty. 

The diversity of the species of Mansonella in Africa is 
astonishing compared to the small number of species 
of hosts, Gorilla gorilla, Pan troglodytes and P. panis­

cus, and humans. Either these nematodes became 
diversified by successive speciations in their hosts, a 
phenomenon which is frequent in the nematodes of 
vertebrates (Chabaud & Durette-Desset, 1978), or 
they are the survival of a parasite fauna which diver-
sified itself at the epoch of the radiation of the 
African apes, the Panidae, during the first half of the 
Miocene (Coppens, 1984; Pickford, 1989; Johanson & 
Edey, 1983). 
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