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Sum m ary :
After a first report on the gullet nematode, Gongylonema pulchrum 
Molin, 1857 , being found in the japanese macaque, M acaca  
fuscata, in Kyushu, Japan, the geographic distribution of the para­
site, a causative agent of gongylonemiasis in cattle and man, was 
examined in 181 monkeys transferred to the Japan Monkey 
Centre from 23 sites in Japan, including Yaku-shima (Island). 
Yaku-shima is included in the World Natural He ritage List of the 
United Nations for its subtropical forests, which have an unusual 
variety of plant and animal species. G . pulchrum was found in M . 
fuscata yakui monkeys inhabiting Yaku-shima and M . fuscata fus­
cata monkeys inhabiting Honshu and an island near Honshu.
G . macrogubernaculum was found in M . fuscata yakui monkeys. 
Comparison of the two kinds of parasite specimens obtained from 
the variety M  fuscata yakui confirmed that G . macrogubernacu­
lum Lubimov, 1931 is a valid species. Thus, the finding of G. 
macrogubernaculum constitutes a record of a newly identified 
host, M . fuscata yakui, and shows that Yaku-shima, Japan, is a 
natural locality of G . macrogubernaculum.

R é su m é  : D istribution  g eographique  au J apon de  G ongylonema 
PULCHRUM ET G. MACROGUBERNACULUM CHEZ MACACA FUSCATA.

La langue, le pharynx, l'œsophage et les poumons ont été examinés 
chez 18 1 macaques japonais M acaca fuscata transférés au "Japan 
Monkey Centre". Ces singes proviennent de 23  localités différentes 
dont Yaku-shima, île remarquable par sa faune et sa flore subtropi­
cales, située au sud de Kyushu.
Gongylonema pulchrum (déjà signalé chez M . f. fuscata au Japon) 
a été retrouvé à Honshu et dans une île voisine et à Yaku-shima 
chez M . fuscata yakui. G . macrogubernaculum a été trouvé chez un 
M . f. yakui de Yaku-shima et chez un descendant né en captivité.
Les caractères différenciels entre G . pulchrum et G . macroguberna­
culum sont précisés.
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T he gullet nematode, G ongylonem a pulchrum , 
is parasitic in a wide range of mammals and 
occasionally causes gongylonemiasis in cattle 
and man (Cappucci et al., 1982). G. pu lchru m  was 

found in a previously unidentified host, M acaca  fu s ­
cata, in Kyushu, Japan, and reported in our previous 
paper (Uni et al., 1992). A few reports on the inci­
dence of the parasite in cattle and deer in Japan have 
been published (Suzuki et al., 1992, Kudo et al., 1992, 
Yokohata and Suzuki, 1993), but the geographic dis­
tribution of the parasite in Japanese macaques is not 
known.

This article deals with the distribution and compari­
son of G. pu lchrum  and G. m acrogubernaculum  in 
monkeys of Japan, including Yaku-shima off Kyushu. 
The highest mountain in the Nansei Shoto (Ryukyu 
Islands), Miyanoura-dake (1,935 m), which contains a 
nature preserve, is on Yaku-shima, which was added 
to the World Natural Héritage List o f the United 
Nations in 1993 to encourage pre servation of its
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forests with their wide diversity of plants and animais. 
The monkeys indigenous to the island are M acaca  
fu s c a ta  yaku i, unlike from the M acaca  fu sca ta  fu s ­
cata  inhabiting Kyushu, Honshu (the main island of 
Japan), and islands near Honshu. Japanese macaques 
are designated as part of the national heritage, and 
are studied in terms of ecology and preservation in 
the Japan Monkey Centre (JMC), Inuyama City, near 
Nagoya.

Six species of the genus Gongylonem a  from monkeys 
worldwide were listed by Yamaguti (1961), but the 
validity of some of the species has not been ascertai- 
ned. G. m a c r o g u b e r n a c u lu m  was described by 
Lubimov (1931) from specimens found in imported 
monkeys (M acaca  m ulatta, Cebus capu cin u s, and 
M iopithecus talapoin) at the Moscow Zoopark. The 
only other published report about this species has 
been an abstract (Lucker, 1933). Natural localities of 
the parasite have been unknown. Here, Yaku-shima 
is reported to be one natural locality of G. m acrogu- 
bem aculum ,

Under a dissection microscope, the surface of the 
mucosae of the tongue, pharynx, esophagus, and tra- 
chea of 181 monkeys of the varieties M acaca fu sca ta  
fu s c a ta  and M. fu sc a ta  y a k u i  that died in the JMC
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some time between 1961 and 1991 and were preser- 
ved in 10% formalin was examined. One hundred 
and ten of the monkeys were M . fuscata fu sca ta ; 106 
o f them had been caught at 22 sites in Kyushu, 
Honshu, or islands (Awaji-shima, Shodo-shima, and 
Miyajima) in the Inland Sea, and the remaining four 
were born in the JMC. Seventy-one monkeys were M. 
fu s c a ta  y a k u i ; 59 of them were transferred to the 
JMC from Yaku-shima and 12 of them were offspring 
of these monkeys. The methods used for drawing, 
measurement, and scanning electron microscopy 
(SEM) of the parasites were as reported previously 
(Uni et a l ., 1992).

G. pu lchru m  was found in five M. fu s c a ta  fu sc a ta  
monkeys (5/110, or 5%) from Nukata, Nishiki, and 
Miyajima, and 13 M. fu sca ta  y aku i  monkeys (13/71, 
or 18%) from Yaku-shima, including one born in the 
center (Fig. 1). Of the M. fu s c a ta  y a k u i  monkeys 
infected with G. pulchrum , four died 26, 41, 58, or 60

days after their arrivai in the center, and were proba­
bly alreacly infected with the parasites while living on 
the island (the life cycle of the parasite is described in 
Cappucci et al., 1982). Male (14 intact specimens) : 
Body length 17-27 mm. Left spicule 4.6-9.3 mm long, 
right spicule 91-124 µm long, and gubernaculum 68- 
83 pm long. Female (eight intact specimens) : Body 
length 25-57 mm. glandular esophagus 3.3-6.4 mm 
long, and vulva 2.5-3.6 mm from posterior end. 
Embryonated eggs in the uteri measured 52-62 x 26- 
36 µm.

G. m acrogu bem acu lu m  was found in two M. fu sca ta  
y a k u i  monkeys (2/71, or 3% ); one died 108 days 
after arrivai and was infected with G. pu lchru m  also, 
and the other was born in the center (Fig. 1). Male 
(four intact specimens, Figs. 2-4, 6, and 7) : Body 
length 8.8-14.4 mm, left spicule 4.1-5.5 mm long, 
right spicule 99-135 µm long, and gubernaculum 130- 
156 pm long. An en f a c e  view of the head, observed

Fig. 1. -  Geographic distribution o f  G ongylonem a pu lchru m  ( • )  and G. m acro ­
g u b em a c u lu m  (* ) from Ja p a n e se  m acaqu es. C ircles sh ow  co llectio n  sites; 1 
Niigata, 2 N agano, 3 Nukata, 4 Ja p a n  M onkey Centre, Inuyam a, 5 M ikata, 6 
Kanazu, 7 W akasa, 8 Hiyoshi, 9 Ogura, 10 W achi, 11 Ine, 12 Sasayama, 13 Mino, 
14 Kasuga, 15 Nishiki, 16 Awaji-shima, 17 Shodo-shim a, 18 Mihara, 19 Kake, 20 
Miyajima, 21 Takasakiyam a, 22 Miyazaki, 23 Yaku-shim a.
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GONGYLONEMA SPP. FROM JAPANESE MACAQUES

Figs. 2-5. — G. m acrogu bern acu lu m  from M. fu sc a ta  yaku i. A anus, CA cervical ala, CP cervical papilla, 
G gubernaculum , GE glandular esophagus, LS left spicule, ME m uscular esophagus, NR nerve ring, RS 
right spicule, V vulva. Scale bar units, m icrometers. 2. Anterior o f m ale. 3- Posterior o f m ale. 4. En f a c e  
view o f head o f  m ale. Drawing based on SEM. 5. Posterior o f  female.
Fig. 6. -  Cephalic extrem ity o f  m ale, en  f a c e  view  by SEM. AP amphidial pore, LL late ral labia, P papil- 
lae, SD sem ilunar de pre ssion. x2,500.
Fig. 7 . -  In te r fe re n c e  co n tra st p h o to m icro g ra p h  o f  p o ste rio r  o f  m ale  G. m a c r o g u b e rn a c u lu m .  
Arrowheads show ing bam boo-joint-like form ations o f gubernaculum  (G ). RS right spicule. x400.

by SEM, is shown in Figure 6. The head seemed to be 
smaller than that of G. pulchrum , but the six lateral 
labia seemed to be more protuberant than those of G. 
pu lchru m  (Uni et al., 1992). The length of the guber­
naculum exceeded that of the right spicule in ail spe­
cimens. Four to seven pedunculate papillae with 
much space intervening between neighbors were 
arranged longitudinally at each side of the precloacal

area (Fig. 3), Female (one intact specimen, Fig. 5) : 
Body length 23.0 mm, glandular esophagus 5.4 mm 
long, vulva 0 .93  mm from p osterior end. 
Embryonated eggs measured 43-44 x 23-25 µm. 
These dimensions were similar to those of G. m acro- 
g u hem acu lu m  described by Lubimov (1931).
The results o f m easurem ent o f these two 
G on g y lon em a  species obtained from M. fu s c a t a
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y a k u i  showed that G. m acrogu bem acu lu m  could be 
distinguished from G. p u lc h ru m  by (a) sexually 
mature males and females being smaller than G. p u l­
chrum-, (b) the distance between neighboring pre- 
cloacal papillae, and the structure and length of the 
gubernaculum in the male specimens; and (c) the 
position of the vulva, longer glandular esophagus, 
and smaller eggs in the female compared with the 
other species.

That two M. fu sca ta  y a k u i  monkeys born in the cen- 
ter harbored G. p u lch m m  or G. m acrogu bem acu lu m  
parasites suggested that monkeys could be infected 
by feeding on intermediate hosts (coprophagous 
beetles) in the center. Infection by G ongylonem a  spp. 
in the M. fu sca ta  yaku i  colony in the JMC reflects the 
presence of the parasites in monkeys in Yaku-shima. 
There being parasites in Yaku-shima suggests that 
there are suitable intermediate hosts and perhaps a 
high rate of survivorship of parasite eggs in monkeys’ 
feces in the subtropical forests, which have the hea- 
viest rainfall in Japan.

After the description of G. m acrog u bem acu lu m  by 
Lubimov (1931), G. m icroguhem acu lum  was descri­
bed by Gebauer (1933) based on one maie specimen 
with a very short left spicule that was obtained from 
a monkey. Gebauer included G. m acrogu bem acu lu m  
in his description of G. m icrog u b ern acu lu m  as a 
synonym in spite of the différence in the length of 
the gubernaculum. In a comparative study of G. p u l­
chrum  from various hosts and G ongylonem a  speci­
mens from M acaca  spp., Lichtenfels (1971) called the 
specimens from monkeys G. m icrog u b ern acu lu m  
because of the small ratio of the left spicule length to 
total body length, but lie admitted that separation of 
G. m icrogubernaculum  and G. p u lch m m  on the basis 
of the left spicule length only might be inadvisable. 
We were able to identify G. m acrogu bem acu lu m  and
G. p u lch ru m  obtained from Japanese m acaques. 
Thus, our finding of G. m acrogu bem acu lu m  consti- 
tutes a record of a newly reported host, M. fu sca ta  
y aku i, and shows that Yaku-shima, Japan, is a natural 
locality of G. m acrogubem acu lum .
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