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The Pathogenicity of Onchocerca volvulus
in Relation to Lymphadenopathy and Elephantiasis

by DONALD L. AUGUSTINE, Professor of Tropical Public Health,
Harvard School ofPublic Health, Boston, Mass., USA

While there is no aspect of the subject of onchocerciasis on which our
knowledge is complete, the lack of precise information on the relation of the
parasite to lymphadenopathy and elephantiasis is particularly striking, and
is indeed one of the most important obstacles preventing us from gaining a
full understanding of a human disease of considerable economic and interna-
tional significance.

Endemic human onchocerciasis occurs only in Africa and the Americas.
In Africa the infection is extensive, occurring on the West Coast from Sierra
Leone to the Belgian Congo, continuing eastward across the continent to
Uganda, Nyasaland, and probably Kenya. In the Americas, onchocerciasis
is localized in distribution, being found only on the Pacific slope of the
Sierra Madre range in Guatemala, in the south-western states of Mexico,
and in the north-eastern peninsula of Venezuela.

It appears to be generally accepted that (1) onchocerciasis in Africa and
in the Americas is caused by the same species of nematode, Onchocerca
volvulus, and that (2) the disease is characterized by three main features:
(a) the onchocercomata, the fibrous tumours which are caused by the adult
worms and in which they are characteristically encapsulated; (b) onchoder-
matitis, the rash; and (c) onchophthalmia, the ocular manifestations
attributed to the microfilariae in the superficial layers of the skin, the
subcutaneous tissues, and the conjunctiva and other tissues of the eyes.

Differences in the nature of the disease as it occurs in Africa and in
Central America were early noted by Brumpta and have since been con-
firmed by various investigators.

In African patients the onchocercomata have been observed most
frequently in the region of the great trochanter, scapula, ribs, elbow, and
the knees, whereas in cases in the Americas the majority of these tumours
are found on the scalp or near the eyes. Onchodermatitis with elephantoid
thickening of the skin is typical of African onchocerciasis, and occurs most
frequently on the back, the buttocks, and on the outside surface of the
limbs, but does not involve the head.

The American onchocerciasis, however, is associated with erysipeloid
lesions which affect chiefly the face and ears, and which may result in a
chronic thickening of the skin. Again, while onchophthalmia is a relatively

a Brumpt, E. (1919) Bull. Soc. path. exot., 12, 464
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common manifestation in American onchocerciasis, it occurs to a markedly
less extent in African onchocerciasis.

A major point of difference in the disease as seen on the two continents
is in the degree of lymph involvement. Lymphoid reactions, hydrocele, and
particularly scrotal elephantiasis have been associated with African oncho-
cerciasis, but similar pathology has not been noted in American onchocer-
ciasis. Ouzilleau b is credited with being the first to consider 0. volvulus as
the etiological agent responsible for lymph scrotum, adenolymphocele, and
elephantiasis. Ouzilleau's studies b, C were carried on in the region of
Ubangi, French Equatorial Africa, where onchocerciasis was very common,
but where bancroftian filariasis was not known to exist. Other filarial species
present in the area included Acanthocheilonema perstans and Loa loa.
Sharp,d working in the British Cameroons, upheld the theory expressed by
Ouzilleau, and various investigators working in Africa have been of the
same opinion.

Extranodular adult parasites were first observed by Van den Berghe.e.f
Unencapsulated female worms were found at autopsies performed upon two
Africans in Uele, Belgian Congo. The worms were found in the adipose
tissues of the trochanteric regions and were in full reproductive activity.

The discovery of extranodular adult parasites would explain the presence
of microfilariae in the skin of persons with no demonstrable nodules, but it
does not necessarily point to any etiological connexion between the parasite
and an involvement of the lymph glands. Lymphoid disturbances in persons
suffering from onchocerciasis were early associated with the presence of
microfilariae.

Ouzilleau's premise that elephantiasis may be caused by 0. volvulus
was based upon his finding large numbers of the microfilariae in the inguinal
glands from all cases of onchocerciasis seen by him, and upon the frequent
existence of elephantiasis within the area studied.b

Fiilleborn & Simon g also reported onchocerca microfilariae in the
inguinal lymph glands and blood of an African from the Gold Coast who
had subcutaneous onchocerca tumours. Rodhain & Gavrilov,h when
studying the tissues from an African woman who had died of leprosy in
Leopoldville, found onchocerca microfilariae in the hyperplastic connective
tissue of the mammary gland, the spleen, kidney, and mesenteries. More
recently, Rodhain i made a detailed comparison of excised varicose lymph
glands obtained from three different areas of the Belgian Congo-namely,
(1) Kwango, Banningville area, where bancroftian filariasis occurs alone;
(2) Uele, north and north-east of the Congo, where onchocerciasis occurs
alone; (3) Yahuma, a central region, where bancroftian filariasis and
onchocerciasis coexist. While the structure of all the glands studied from

b Ouzilleau, F. (1913) Bull. Soc. Path. exot., 6, 80
C Ouzilleau, F. (1923) Presse med., 31, 617
d Sharp, N. A. D. (1927) Proc. roy. Soc. Med., 20, 927
e Van den Berghe, L. (1936) Ann. Soc. belge Med. trop., 16, 549
f Van den Berghe, L. (1941) Ann. Soc. belge Med. trop., 21, 167
g Fulleborn, F. & Simon (1913) Arch. Schiffs- u. Tropenhyg., 17, 843
h Rodhain, J. & Gavrilov, W. (1935) Ann Soc. belge Med. trop., 15, 551
i Rodhain, J. (1952) Mem. Inst. roy. colon. belge, 21, 1
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these areas corresponded with that usually described in bancroftian filariasis,
the enlarged glands from Uele, which showed a certain degree of lymphoid
hyperplasia, were characterized by an excessive development of the con-
nective tissue, marked alterations in the glandular structure, with sclerosis
and progressive disappearance of the lymph node. Microfiliariae were
numerous in the connective tissues as well as in the gland substance.

The manner in which microfilariae of 0. volvulus may cause disease is
not known. Rodhain, however, considers that the lymphoid reactions may
be anaphylactic in nature, and that the differences in the severity of the
disease are due to physiological differences in individuals.

An observation made years earlier by Rodhaini on a case of oncho-
cerciasis with generalized lymphadenitis in a European is of interest at this
time. A brief review of the case is as follows: the patient, a man 39 years
old, had spent several years of service in the Belgian Congo, where 90%
of the people were reported to suffer from onchocerciasis. The physical
examination was essentially normal except for a variable enlargement of
the lymph glands in different regions. Puncture of the inguinal glands
revealed microfilariae of Onchocerca volvulus. A biopsy of pieces of lumbar
skin revealed small numbers of onchocerca microfilariae. There appeared
to be no explanation for the enlargement of the lymph glands other than
the presence of the microfilariae. The existence of indefinable nodules and
of unencapsulated adult worms was considered a likelihood in this case.

Despite the fact that onchocerciasis was early implicated as a cause of
frank scrotal elephantiasis, the relationship still remains a much debated
question. The conception that lymphadenopathy and elephantiasis may be
caused by 0. volvulus is upheld by the observations and conclusions of
Ouzilleau,b. C Dubois and co-authors, k-rn Sharp,d Brumpt,a nl 0 Laigret,P
Rodhain, J q, r and others. Several workers hold conflicting viewpoints,
however. Dubois, Vitale & Birgerm do not consider 0. volvulus as the
inciting cause of elephantiasis, but rather regard the presence of the parasite
as a contributory factor. Nwokolo,s in Eastern Nigeria, states that elephan-
tiasis associated with onchocerciasis usually results in only slight-although
obvious-asymmetry and never attains the size seen in bancroftian filariasis.
Tisseuil,' reported elephantiasis, described as a marked thickening of the
skin particularly of the lumbar region, as occurring frequently in natives
of French West Africa, but added that true elephantiasis was rarely seen.
According to Wanson,u 67% of the natives in the local area of Leopold-
ville suffer mild lymphadenopathies; the engorged inguinal and axillary

i Rodhain, J. (1942) Ann. Soc. belge Med. trop., 22, 11
k Dubois, A. (1916) Bull. Soc. Path. exot., 9, 305
I Dubois, A. & Forro, M. (1939) Ann. Soc. belge Med. trop., 19, 13
m Dubois, A. Vitale, S. & Birger, C. (1939) Ann. Soc. belge Med. trop., 19, 27
n Brumpt, E. (1947) Filarioses et ie'lphantiasis, Bruxelles, p. 103
0 Brumpt, E. (1949), Precis de parasitologie, 6e ed., Paris
P Laigret, J. (1929) Bull. Soc. Path. exot., 22, 499
q Rodhain, J. (1943) Ann. Soc. beige Med. trop., 23, 91
r Rodhain, J. (1949) Ann. Soc. beige Med. trop., 29, 177
S Nwokolo, C. (1950) Trans. roy. Soc. trop. Med. Hyg., 43, 493
t Tisseuil, J. (1950) Bull. Soc. Path. exot., 43, 556
U Wanson, M. (1950) Ann. Soc. belge Med. trop., 30, 667
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lymph nodes contain many onchercha microfilariae, but elephantiasis
of the scrotum and legs does not exist. The apparent absence of lymph-
adenopathy, and elephantiasis in the onchocerca-infected areas in the
Americas would appear to refute the conception of an etiological
relationship between the parasite and lymphoid disturbances.v However,
the restricted localization of elephantiasis to the genital area may be related
to the position of the onchocercomata in African cases-although this does
not explain the absence of elephantiasis of the upper extremities in patients
in the American zones of endemicity. It has also been pointed out by
Van den Berghe f that there are areas in the Congo where onchocerciasis
is frequent, but where elephantiasis is of no particular importance.

It is thus evident, from a review of the literature, that in the Congo area
the relation of lymphadenopathy and elephantiasis to onchocerciasis is not
established. The evidence on hand totally lacks scientific proof. It must be
admitted, however, that the generally accepted information relating to the
pathogenicity of Wuchereria bancrofti and W. malayi is an assemblage of
ideas based on epidemiological and clinical evidence and lacks scientific
confirmation. But scientific proof of the pathogenicity of filarial worms
infecting man is difficult to obtain, for man is the only vertebrate host
known for the adult parasites, and no similar pathological changes have been
associated with any filarial species infecting lower animals. However,
filarial worms morphologically indistinguishable from W. malayi are known
to occur rather frequently in several species of Malayan monkeys,w. x and,
although it would appear that none of these hosts showed ill effects which
might be attributable to the presence of the parasites, it may be that we now
have means to study the processes and effects of wuchererian filariasis under
experimental conditions.

The differences in the clinical manifestations and the epidemiology of
African and American onchocerciasis have been repeatedly emphasized by
Brumpt, who regarded them as evidence of a duality of species-namely,
Onchercerca volvulus Leuckart, 1893, the African parasite, and 0. caecu-
tiens Brumpt, 1919, the cause of American onchocerciasis.

Recommendations. As far as is known, there appear to be no significant
structural differences between the microfilariae in African and American
onchocerciasis. However, morphological studies have not been made on
larval forms reared under controlled laboratory conditions. Absence of
distinguishing features would not exclude the existence of significant physio-
logical differences. On the basis of recent observations, the differential
characteristics of 0. caecutiens Brumpt, 1919, should be further investigated.

Research is needed on the host-parasite relationship. The variety or
varieties of onchodermatitis in Africa need further study and comparison
with American types. Thus far, post-mortem studies which have revealed
extra-nodular adult worms, microfilariae in the deeper tissues, and lymphoid
reactions, have been limited to the African variety of onchocerciasis.

v Strong, R. P. et al. (1934) Onchocerciasis with special reference to the Central American form of the
disease, Cambridge, Mass.

w Edeson, J. F. B., Wharton, R. H. & Buckley, J. J. C. (1955) Trans. roy. Soc. trop. Med. Hyg., 49,604
x Poynton, J. A. & Hodgkin, E. P. (1939) Trans. roy. Soc. trop. Med. Hyg., 32, 555
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These studies should be continued in Africa and extended to the endemic
areas in the Americas.

Information is sorely needed on the extent and severity of elephantiasis
in tropical areas where no form of filarial infection in man is known to exist.
To what extent lymphadenopathy and elephantiasis of non-filarial origin
may complicate our present conception of endemic filariasis is not known.

The Problem of the Simulium neavei Complex
by PAUL FREEMAN, Principal Scientific Officer, Department ofEntomology,
British Museum (Natural Hivtory), London, England

In the Kavirondo Gulf area of Kenya the species of Simulium responsible
for the transmission of human onchocerciasis is S. neavei. S. damnosum,
the better-known vector in the African Continent, does not appear to bite
man here, although it does bite man at Jinja in Uganda, across Lake
Victoria. S. neavei has also been reported in Uganda, but little is known
about its role in the transmission of the disease. In addition it has been
recorded in the southern parts of the Belgian Congo.

De Meillon in 1930 described two further species, S. nyasalandicum
and S. woodi-both from Nyasaland-which resemble neavei quite closely.a
There is little information about the type series of either, but it is highly
likely that both were captured while biting man.

McMahon and van Someren working in Kenya, published in 1950 the
first account of the life history of S. neavei, showing how the larvae and
pupae lived attached to river crabs.b Following this discovery Wanson and
Lebied reported a Simulium species living in association with crabs in the
Belgian Congo: they described this as a new species, designating it
S. renauxi.c

Later .research by McMahon in Kenya has shown that there are three
species living in association with river crabs.d I have identified these as
S. neavei, S. nyasalandicum and S. woodi. McMahon claims that he can
distinguish the larvae and pupae of at least some of these three, but the
main differences appear to be biological. The pupae of neavei and nyasa-
landicum show no apparent difference, but in woodi the respiratory organ
is more elongate, and the larvae and pupae are to be found in the exhalant
passage of the branchial chamber of the crab. In Kenya, neavei is the only
regular man-biting species of the three, but its distribution is limited to a

a De Meillon, B. (1930) Bull. ent. Res., 21, 190
b McMahon, J. & van Someren, V. D. (1950) Nature (Lond.), 166, 350
c Wanson, M. & Lebied, B. (1950) Rev. Zool. Bot. afr., 43, 309
d McMahon, J. (1952) Nature (Lond.), 169, 1018
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