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Trypanosoma ogawai n. sp. (Protozoa: Trypanosomatidae)
Detected from Triturus pyrrhogaster ensicauda (Hallowell, 1860)

(Amphibia: Salamandridae) in Okinawa Island

Akira MIYATA

Department of Epidemiology, Institute for Tropical Medicine,
Nagasaki University

Abstract : Trypanosoma ogawai n. sp. was discovered from the blood smears of adults
_ Triturus pyrrhogaster ensicauda (Hallowell, 1860) collected in Okinawa Island. This trypanosome
is a slender monomorphic species, measuring 48.7 microns in total length including a free
flagellum (19.9 microns) and 5.0 microns in the width at the widest part. This trypanosome
is well distinguishable from Trypanosoma tritonis Ogawa, 1913, described from Triturus
pyrrhogaster pyrrhogaster (Boie, 1826) in Kyushu, and other known trypanosomes from newts
in the small body size and the longer free flagellum. Type of division in this trypanosome is
unequal binary fission, and one of daughter trypanosomes is trypomastigote form, but another
is epimastigote form. The land leech, Haemadipsa zeylanica japonica, is the most'suspicious

vector for this new trypanosome.

Trypanosoma tritonis Ogawa, 1913, was discovered from Triturus pyrrhogaster pyrrhogaster
(Boie, 1826) (syn. Tryton pyrrhogaster) in Kyushu (type locality : Fukuoka). According to
Pearse (1932), Trypanosoma tritonis was also detected from Triturus p. pyrrhogaster collected
in Honshu (Kanto District). In Ryukyu Islands, another newt, Triturus pyrrhogaster ensicauda
(Hallowell, 1860), distributes, but the blood examination of this newt has not been carried
out until now. During a period of June to July in 1976, the present author had an opportunity
to examine the blood smears of Triturus p. ensicauda (Japanese name: Shirikenimori) collected
in Okinawa Island. A new species of trypanosome was detected from the smears in addition
to another blood protozoa, Haemogregarina shirikenimori n. sp. which has been desecribed in
a separate paper of this issue (Miyata, 1977). The morphology of the species described herein
as Trypanosoma ogawai n. sp. is quite different from that of Trypanosoma tritonis or any
other trypanosomes known from the blood of various species of the newt. The new species is
named after Dr. M. Ogawa, one of the pioneers for the studies on the parasitic porotozoa

in Japan.
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Trypanosoma ogawai n. Sp.
(Figs. 1—2 and Table 1)

The morphological features of trypanosome are based on the Giemsa stained smears as
described below. The size in parentheses is expressed as the average of 15 trypanosomes
shown in Table 1; monomorphic trypanosome with slender body ; 48.7 microns in total length
including a free flagellum and 5.0 microns in width at the widest point including the undulating
membrane ; the free flagellum rather long (19.9 microns) ; pale pinkish cytoplasm ﬁsually with
fine granules and several vacuoles ; rod-shaped and dark pink kinetoplast lying at a posterior
part of the body and a vacuole or a clear area surrounding the kinetoplast ; shape of nucleus
usually round or ellipsoidal and the colour dark pink ; the distance from posterior end to
middle of nucleus (16.7 microns) longer than that from anterior end to middle of nucleus (11. 8
microns) ; the distance of kinetoplast to middle of nucleus 8.8 microns and that of posterior
end to middle of nucleus 6.3 microns ; the nuclear index (NI) 1.6, and the kinetoplast index
(KD 2.1.

Multiplication of Trypanosoma ogawai n. sp. in the peripheral blood of Triturus pyrrho-
gaster ensicauda was observed in some smears. Division of this trypanosome is due to unequal
binary fission, and before division, kinetoplast moves to lateral part of nucleus as shown in
Fig. 2, l. After division, each daughter trypanosome has a different size and shape (Fig.1,
¢) : one of them is the trypomastigote form (Fig. 2, k), and another is the epimastigote form.
Both these forms might grow to the slender mature trypanosome.

Type smear: Holotype and paratype smears are in the collection of the author in the
Department of Epidemiology, Institute for Tropical Medicine, Nagasaki University. Two
paratype smears will be deposited in the collection of the Wellcome Museum of Medical
Science, London. )

Type host : Triturus pyrrhogaster ensicauda (Hallowell, 1860) (Amphibia : Salamandridae)

Type locality: Yona, Kunigami-son, northern part of Okinawa Island, Japan. The
details on the type locality and survey method will be reported in a separate paper by Miyata,
Miyagi, and Tsukamoto (1977). Trypanosoma ogawai n. sp. was detected from 22 out of 71
newts (31%), collected in June to July, 1976.

Fig. 1. Trypanosoma ogawai n. sp. detected from the peripheral blood of Triturus
pyrrhogaster ensicauda.
a-b. mature trypanosomes.
c. epimastigote form (left) and trypomastigote form (right).
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Vector : The natural invertebrate host of this trypanosome is not known, but a kind of
land leech, Haemadipsa zeylanica japonica, is the most supicious vector for this trypanosome.
Total 12 leeches were collected from the body of 71 newts, but unfortunately the leeches died

before examination.

DISCUSSION

The following six species of trypanosomes have been known in the world from the
newts : 4
1. Trypanosoma diemictyli Tobey, 1906 ,

Host : Diemictylus viridescens ~ Vector : leech, Placobdella parasitica (reported by Nigrelli,
1929) and Batrachobdella picta (reported by Barrow, 1953) Locality :. North America
2. Try}anosoma tritonis Ogawa, 1913
Host : Triturus pyrrhogaster pyrrhogaster ~ Vector: unknown (leech, Hirudo nipponia is
most suspicious as a vector) Locality : Japan (Kyushu and Honshu)
3. Trypanosoma cryptobranchi Roudabush and Coatney, 1937
Host: Crytobranchus alleganiensis Vector : unknown Locality: North America
4. Trypanosoma barbari Lehmann, 1952
Host : Triturus torosus Vector : leech, Actinobdella sp. (repored by Lehmann, 1952a)
Locality : North America :
5. Trypanosoma ambystomae Lehmann, 1954
Host : larval Ambystoma gracile (type host) and Taricha granulosa (reported by Lehmann,
1955) Vector : leech, Erpobdella sp. (reported by Lehmann, 1958) Locality : North
America
6. . Trypanosoma granulosae Lehmann, 1959
Host: Taricha granulosa twittyi Vector: unknown Locality: North America

All those six species were shown in Fig. 3 and Table 2. The present species,
Trypanosoma ogawai n. sp. is apparently smaller and slender than Trypanosoma tritonis.
Trypanosoma ogawai has a narrow undulating membrane and a rod-shaped kinetoplast, but,
Trypanosoma tritonis has a developed undulating membrane and a circular kinetoplast .
Trypanosoma ogawai is the smallest species distinguishable from all others on the base of the
size alone. '

Some authors (for example, Nakamura and Uéno, 1974) pointed out that the genera
Diemyctylus, = Triturus, Taricha, and Cynops might be treated as subgenera of the genus
Triturus, and Triturus pyrrhogaster belongs to the subgenus Cynops. Three species of Cynops
are known from Japan proper, Ryukyu, and East China; and Japanese species, Triturus
(Cynops) pyrrhogaster is devided two subspecies, pyrrhogaster and ensicauda (Fig.4). Each
subspecies is parasitized by different trypanosome. The most suspicious vector of Trypanosoma
ogawai is the land leech, Haemadipsa zeylanica japonica, because from 17% of the host
examined the leech was found, and other kind of leech was not seen in survey area. Among
seven known newt trypﬁnos‘omes, three species are transmitted by the leech belonging to

different genera mentioned above. The vector of Trypanosoma tritonis is not known, but
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Table 1. Size (in microns) of Trypanosoma ogawai n. sp.

TL P-N A-N K-N P-K FF W NL KI NI
47 13.5  16.5 4 8 17 4 3 3.4 0.8
55 20.5 11.5 13 6 23 3 3 1.6 1.8
45 15.5 11.5 7 7 18 4 3 2.2 1.3
50 18 12 10 6 20 2.5 4 1.8 1.5
67 25.5 17.5 16 8 24 4 3 1.6 1.5
47 20.5 6.5 13 6 20 3 3 1.6 3.2
34 12.5 .5 6 5 15 2.5 3 2.1 1.9
46 14.5 13.5 6 7 18 .3 3 2.4 1.1
41 14.5 9.5 8 5 17 3 3 1.6 1.5
59 19 19 10 7 21 4 4 1.9 1.0
55° 17 12.5 9. 6 21 4 3 1.8 1.4
39.5 17 5.5 9.5 6 17 4 3 1.8 3.1
46 16.5 9.5 10 5 20 3 3 1.7 1.7
49 12.5 12.5 4 7 24 3 3 3.1 1.0
50. 13.5  13.5 6 6 23 4 3 2.3 1.0
Average 48.7 - 16.7 11.8 8.8 6.3 19.9 3.4 3.2 2.1 1:6
Minimum 34 12.5 5.5 4 5 15 2 1. 0.8
Maximum 67 25.5 19 16 8 24 4 4 3 3.2

TL : Total length including free flagellum
P-N : Posterior end to middle of nucleus
A-N : Anterior end to middle of nucleus
K-N : Kinetoplast to middle of nucleus
P-K : Posterior end to kinetoplast
FF  : Free flagellum
w : Width at the widest point
NL : Nuclear length at the longest point
KI : Kinetoplast Index= P-N “K-N
NI : Nuclear Index= P-N_7A-N

see Miyata (1976)

+in the distribution area of this trypanosome a water leech, Hirudo nipponia, is only seen in
paddy field. This leech is also possible vector of an anuran trypancsome, Trypanosoma
rotatorium (Mayer, 1843) (see Miyata, 1976). Trypanosoma tritonis and Trypanosoma
ogawai were discovered from different subspecies of Triturus pyrrhogaster. These two
subspecies are not so different, but their blood parasites are apparéntly different. Triturus
pyrrhogaster ensicauda has two kinds of blood parasite, Trypanosoma ogawai and Haemogregarina
shirikenimori, ‘but Triturus pyrrhogaster pyrrhogaster has Trypanosoma tritonis only (see
Pearse, 1932). Trypanosoma tritonis and Trypanosoma ogawai are quite distinct species

from the morphological and ecological aspects. Those findings show that Triturus p.

Fig. 2. Trypanosoma ogawai n. sp.
a-d and f~j. mature trypanosomes.
e. normal erythrocyte of Triturus pyrrhogaster ensicauda.
k-n.  dividing forms. -
o. immature trypomastigote form.
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Trypanosoma diemictyli Tobey, 1906

Known trypanosomes from the newts.

a-b.

Fig. 3.

Trypanosoma cryptobranchi Roudabush and Coatney, 1937
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(after each original description except 7. diemictyli which was redrawn from

Hegner, 1921).
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Fig. 4.

respectively, _

pyrrhogaster and Triturus p. ensicauda might derive from different origins. The present author
examined other cold-blooded animals in Okinawa Island, and he found some trypanosomes
(including at least two more new species), but any trypanosome similar. to Trypanosoma
ogawai was not detected from other animals.

According to literatures, division stages of newt trypahosomes in the peripheral blood
of host have not been observed until now, but in Trypanosoma ogawai unequal binary fission
is sometimes observed in the blood smears. Similar unequal binary fission were reported- in
the crochodile trypanosome, Trypanosoma grayi Novy, 1906, reported by Hoare (1931), and
avian trypanosome, Trypanosoma bouffardi Léger and Blanchard, 1911, reported by Molyneux
(1973). The type of fission shows systematic relationship between amphibian trypanosome and

reptilian and avian trypanosomes.
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