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BERTIELLOSIS IN MAN: A REVIEW OF CASES

Guillermo M. DENEGRI (1) & Jorge PEREZ-SERRANO (2)

SUMMARY

The presence of Bertiella mucronata and Bertiella studeri (Cestoda: Anoplocephalidae) in humans is reviewed, and
international infection rates and a bibliography included. Taxonomic, biological, epidemiological, pathological, diagnos-
tic, control, prevention and therapeutic aspects of the zoonosis are analyzed, and the increase in zoonotic potentiality of

the parasitosis is discussed.
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INTRODUCTION

The genus Bertiella is very heterogeneous and includes ces-
todes parasitizing Marsupialia, Dermoptera, Rodentia and Pri-
mates in Africa, Asia, South America and Australia. Twenty-nine
species were reported by SCHMIDTY of which B. studeri and B.
mucronata are known to infect man. In the Philippines, AFRICA
& GARCIA® found dogs infected by Bertiella. BLANCHARD? de-
scribed Bertia studeri from two non-human primates; Simia satyri
and Troglodites niger. STILES & HASSAL® revised the generic
name of Bertia to Bertiella. MEYNER?® identified Taenia (Bertia)
mucronata in a small monkey (Alouatta caraya = Mycetus niger)
from Paraguay. The natural hosts in Africa and Asia for B. studeri
are Simya satyrus, Anthropithecus troglodytes, Hylobates hoolock,
Cercophithecus pygerythrus, C. schmidti, C. neglectus, C.
sabaeas, C. mona mona, C. sabaensis, C. aethiops cynosusus, Cy-
nomolgus sinicus, C. fascicularis, Troglodytes niger, Macaca cy-
nomolgus, M. mulatta, M. rhesus, M. fascicularis, Pan spp., Papio
ursinus and P. doghera. In South America the non-human primate
hosts of B. mucronata are Alouatta carayd, Callicebus personatus
nigrifrons, Cebus apella fatuellus, C. capuchinus and Callithrix

Sagul']lZOAZS.

DENEGRI® analyzed the differences between human and
monkey (A. caraya) B. mucronata isolates which he compared

with B. studeri, elaborating on the geographic distribution of both
species.

HUMAN CASES

BLANCHARD? described the first human case in an 8 year
old female from Mauritius Island parasitized by B. (satyri)
studeri, confirming his previous suspicion®. CRAM" found B.

mucronata in three non human primates of the genus Pan, from
three different regions of Africa, and in a human case from Spain.
CRAM "7 noted that human infection may result from imported
animals for exhibition or laboratory purposes (cited by
STUNKARD *%). CRAM'” and CAMERON' consider Bertiella
as endemic to the West Indies, although the time and manner of
its introduction are uncertain.

Table I summarizes the human cases reported to now due to
B. studeri and B. mucronata with the corresponding geographical
distribution. The data in Table I show the high prevalence of B.
studeri in relation to B. mucronata. Up to the present moment, 44
cases of B.(=satyri) studeri, 7 cases of B. mucronata and 4 cases
of inspecific Bertiella have been reported worldwide. The geo-
graphical distribution of B. studeri is the eastern hemisphere, a
sole exception being those cases cited by CAMERON" from St.
Kitts Island (primates present on St. Kitts Island are known to be
African, not American in origin) and STUNKARD et al.”! in a
child in Minnesota, the latter considered to be the first autochtho-
nous case in the United States of America. Recently, GALAN-
PUCHADES et al.?® reported the first case of human bertiellosis
in Spain. The geographical distribution of B.mucronata is South
America, with three cases in Argentina, two in Brazil and one
case each in Cuba and Paraguay™.

In contrast to most cases of B. studeri infections reported in
man have occurred in adults, not in children.

BIOLOGICAL CYCLE

Helminths belonging to the family Anoplocephalidae are
heterotoxenic parasites that require and intermediate host to com-
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TABLE 1

Records of human cases of Bertiella infection, age of infected individuals, and geographical

distribution.

Geographical location Age Species References

(Years)
Eastern hemisphere
Mauritius 8 B. studeri Blanchard, 1913 °
India 2 B satyri Chandler, 1925 '*
India ? B satyri Mukerji, 1927 4
India ? B saryri Sharma, 1930 *
India ? B satyri Sharma, 1930 *
India ? B satyri Sharma, 1930 *
India 8 B. studeri Maplestone, 1930 ¥
Sumatra ? B. studeri Joyeux & Dollfus, 1931
Mauritius 8 B. studeri Adams & Webb, 19332
Mauritius 4 B. studeri Adams & Webb, 1933 2
Mauritius 7 B. studeri Adams, 1935!
Philippines 8 B. studeri Africa & Garcia, 1935 *
India 5 B. studeri Maplestone & Riddle, 1936 *
India 8 B. studeri Roy, 1938 #
Indonesia 7 B. studeri Bonne, 1940 "
East Africa 8 B. studeri Buckley & Fairley, 1950 '
Indonesia 4 B. studeri Lie Kian Joe, 1961 *
Indonesia 3,5 B. studeri Lie Kian Joe, 1961
Singapore 6 B. studeri Desowitz et al, 1961 >
Yemen ? B. studeri Fogh & Sertin, 1967 %7
Great Britain 6 Bertiella sp. Thompson et al, 1967 33
Padang, West Sumatra 6.5 B. studeri Kwo & Koh, 1968
Medan, North Sumatra 7 B. studeri Kwo & Koh, 1968 *
Medan, North Sumatra 6 B. studeri Kwo & Koh, 1968
Selat Pandjang, Sumatra 14 B. studeri Kwo & Koh, 1968 %
Medan, North Sumatra 5 B. studeri Kwo & Koh, 1968 *
Medan, North Sumatra 6 B. studeri Kwo & Koh, 1968 *
Congo young Bertiella sp. Jones et al., 1971 !
Moscow, Russia 25 B. studeri Imamkuliev et al., 1983 %
India 29 Bertiella sp. Subbannayya et al., 1984 %
Thailand 26 B. studeri Bhaibulaya, 19857
Saudi Arabia 28 Bertiella sp. Bolbol, 1985 '°
Gabon 2 B. studeri Richard-Lenoble et al, 1986 *
West Bengal, India 9 B. studeri Bandyopadhyay & Manna, 1987°
Lampug, Indonesia 8 B. studeri Kosin & Kosin, 1992 3
Bangka, South Sumatra 5 B. studeri Kosin & Kosin, 1992
South Kalimantan, Indonesia 3,5 B. studeri Kosin & Kosin, 1992 #
Kalimantan, South Sumatra children  B. studeri Kosin & Kosin, 1992 *
Palembang, South Sumatra children  B. studeri Kosin & Kosin, 1992 *
Bengkulu, South Sumatra children  B. studeri Kosin & Kosin, 1992 *
Bengkulu, South Sumatra children  B. studeri Kosin & Kosin, 1992 *
Jambi, South Sumatra children  B. studeri Kosin & Kosin, 1992 *
North Sumatra, Indonesia 3 B. studeri Kagei et al., 1992 **
North Sumatra, Indonesia adult male B. studeri Kagei et al., 1992
Orissa, India 4 B. studeri Panda & Panda, 1994 #!
Valencia, Spain 33 B. studeri Galan-Puchades et al., 1995 %
Western hemisphere
Cuba young B. mucronata Cram, 1928 7
St. Kitts Island young B. studeri Cameron, 1929 '
Brazil 29 B. mucronata Pessoa, 1930 **
Argentina 46 B. mucronata Bacigalupo, 1949 *
Paraguay 29 B. mucronata D' Alessandro et al., 1963 °
Minnesota, USA 5 B. studeri Stunkard et al., 1964
Brazil ? B. mucronata Costa et al., 1967 !¢
Argentina 45 B. mucronata Feldman et al., 1983 2
Argentina 2 B. mucronata Garaguso & Mendez, 1983,

124

plete their life-cycle. The intermediate hosts
are oribatid mites, important members of the
soil fauna with a worldwide distribution.
DENEGRI* gives a list of oribatid mites
which serve as the intermediate hosts of 14
genera and 27 species of anoplocephalid
tapeworms.

With respect to the genus Bertiella,
STUNKARD?® experimentally infected two
species of oribatid mites; Scheloribates
laevigatus and Galumna spp, with the eggs
of B. studeri obtained from a non human
primate (Macacus rhesus) from India. When
the infected mites were fed on Macacus cy-
nomolgus, no adult cestodes were obtained.

DENEGRI*'* reported the experimen-
tal infection of two species of the family
Oribatulidae, Dometorina suramericana and
Scheloribates atahualpensis, with
oncospheres of B. mucronata from man. D.
suramericana showed a marked infection
rate (18.1%) while in S. atahualpensis, the
infection rate was only 0.6%, providing the
definition of a potential biotope: “where
components of the biological cycle of a para-
site are not living together per se, but where,
if introduced, each may survive to produce
isolated phenomena (of parasitism) first,
which thereafter generalizes if the
“triggering”’causes were to continue”.

EPIDEMIOLOGY

Human infections due to Bertiella are
usually accidental, in most cases, the patients
have been in contact with monkeys either as
pets or in the zoo. BAER® in his paper “The
origin of human tapeworms” refers to
B.studeri, arguing that this parasite is mainly
from sub-tropical climates although such cli-
mates are not fundamental for completion
the life cycle. BAER suggests that Bertiella
may be the only tapeworm to have been ac-
quired by the prehominid ancestor of man
and found in present day primates.

The opinion of BAER has been con-
firmed by FELDMAN et al.?* and
GARAGUSO & MENDEZ?® who reported
Bertiella in areas where the howler monkey
(Alouatta caraya) is not present.
DENEGRI* demonstrated that B.
mucronata cysticercoids undergo develop-
ment in orbatid mites found in the living pre-
mises of a patient. This study determined
the epidemiological chain of this parasito-
sis.
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SANTA CRUZ et al.* reported the parasitism of Alouatta
carayd from the Argentinian Primate Center (CAPRIM, located
in San Cayetano, Corrientes Province, Argentina). This work de-
tected 29.4% infection (from a total of 74 A. caraya captured) by
B. mucronata in agreement with DENEGRI® . The latter noted
that B. mucronata may be transmitted to human beings especially
when parasitized monkeys arrive from the northern part of the
country, due to specific circumstances (as in the case of
FELDMAN el al.?%, accidentally).

Thirty years before, in Bella Vista (Corrientes Province, Ar-
gentina) POPE* found a 7% rate of infection (from a total of 84
howler monkeys examined) by B. mucronata.

DISEASE IN MAN

The infection in man apparently produces no overt symp-
toms although patients sometimes show episodes of abdominal
pain, intermittent diarrhea, non-specific gastroenteritis, constipa-
tion, loss of appetite and weight, and general fatigue. In rare ins-
tances, the patient may complain of severe, recurrent abdominal
pain with intermittent vomiting. Abdominal pain, loss of appetite
and intermitent diarrhea often occur in children®. In one case,
FELDMAN et al.? described a patient that presented nervous-
ness, hypertension, tachycardia, gastrointestinal indisposition
and anal pruritus. All these symptoms disappear with appropri-
ate therapy.

DIAGNOSIS

The diagnosis of Bertiella is based on (i) the identification
of gravid proglottids and (ii) egg morphology. Gravid proglottids
are several times wider than long, and are shed in groups of about
2 dozen at a time. The intermittent evacuations of worm seg-
ments in the feces caused the patients to seek medical treatment.
Free eggs from the gravid segments or stool are 40-46 wm long
and 36-40 um wide in B. mucronata, and 49-60 pm long and 40-
46 um wide in B. studeri. The eggs of Bertiella have a character-
istic pyriform apparatus measuring 22-24 um in length by 16-18
um in width in B. mucronata, and 25-30 pm in length by 18-28
um in width in B. studeri®.

CONTROL AND PREVENTION

The control and prevention of this zoonosis are difficult
since the intermediate hosts (oribatid mites) are cosmopolitan
with a wide range of distribution?*. DENEGRI® has warned
that the introduction of monkeys from where Bertiella is endemic
and with which humans keep close contact, are the cause of para-
site spreading. He also suggested an epidemiological inquiry in
humans to ascertain the true prevalence of this parasitosis.

TREATMENT

Various antihelminthic agents are effective against Bertiella.
Quinacrine™ given in a dosage for cestode treatment will pro-
mote evacuation of the whole tapeworm with the scolex. Other
antihelminthics used for Bertiella are niclosamide (1-2g) given
orally?1022:3441 " praziquantel (10 mg/kg, single dose?*) and
albendazole™.

Praziquantel causes destruction of the parasite surface, pro-

ducing lethal vacuolization®.

DISCUSSION

Since the first finding of Bertiella in man (1913°%), 55 cases
have been registered. There has been a constant increase, in the
number of cases, not only in tropical and subtropical regions, but
at nearly all latitudes, suggesting the importance of the zoonosis
for which biochemists, epidemiologists, physicians and sanita-
rians must be prepared.

A single characteristic, the presence of Anoplocephalid eggs
eliminated in the feces, in addition to study of the bio-ecological
conditions, allows the diagnosis.

Another alarming epidemiological fact is that first described
by POPE® , and later by COPPO et al."”” and SANTA CRUZ et
al.*, that the parasitosis produced by B. mucronata in howler
monkeys has increased 420% in only 30 years. An obvious ques-
tion is: will human cases have increased at the same rate? Up to
now the answer is negative. However, most described cases come
from individual records given by physicians, and have not under-
gone proper epidemiological studies. We believe that the avail-
able data do not provide a true picture of the parasitosis in man
and we suggest epidemiological inquiries to test this hypothesis.

RESUMEN

Bertielliosis en el hombre: revisién de casos

En este trabajo se hace una revisién de los casos humanos
parasitados por Bertiella mucronata 'y Bertiella studeri (Cestoda:
Anoplocephalidae), que incluye la casuistica internacional y
bibliografia actualizada. Se analizan varios aspectos de esta
zoonosis como son: taxonomia, ciclo bioldgico, epidemiologia,
patologia, diagndstico, control, prevencién y terapéutica. Se
discuten aspectos relacionados con la potencialidad zoonética
creciente de esta parasitosis.
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