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Anuran Haemoprotozoa Found in the Vicinity of Nagasaki City

1. Trypanosoma rotatorium (Mayer, 1843)

Akira MIYATA

Department of Epidemiology, Institute for Tropical Medicine,

Nagasaki University

ABSTRACT : During a period of July to August, 1974, blood examinations of frogs and
tadpoles were carried out to find out any haemoparasite in Mogi, near Nagasaki City.

The following results were obtained. 1) Trypanosoma rotatorium (Mayer, 1843) is detected
from 50% of adults and 67% of tadpoles in Rana rugosa, and in the case of Rana nigroma-
culata, although only 5 adults could be collected, 2 of them had T. rotatorium. 2) Three
morphological types were distiguished as follows; Type | : This is the smallest among them,
and the total length including free flagellum is 38~49.5¢ and the width at the widest point is
1.5~2p. Trypanosomes belonging to this type are usually observed in the blood of tadpoles,
except only one case of this type was obtained from an apparently very young frog. Type | :
This type is a large form with the pointed posterior end and the narrow undulating memb-
rane, measuring 60~80g in the total length including a short free flagellum and 3~8g in the
width at the widest part. This type was found only from the tadpole. Type [I: This type
includes various shapes of trypanosome detected from the adults, and most of the parasite
have a very large round body and the round posterior end. Short free flagellum and narrow
undulating membrane with many waves are usually observed, but absence of undulating
membrane and free flagellum was observed in some individuals.  This type is never found
from the blood of tadpole. 3) The leeches, Hirudo nipponia were observed in the same place
where the tadpoles were captured. Then the intestinal contents of the leeches were examined,
in which few trypomastigotes and epimastigotes were detected. These forms might belong to
T. rotatorium. 4) Dactylosoma ranarum (Kruse, 1890) were also detected from blood smears

of some adult frogs of R. rugosa, as reported in the second paper of this series.

Trypanosoma rotatorium (Mayer, 1843) was originally described from European frogs
(Rana spp.) as Amoeba rotatoria, and somewhat later of the description, Gruby (1843)
erected the geuns Trypanosoma (type species: Trypanosoma sanguinis Gruby, 1843). A.
rotatoria is believed identical with 7. sanguinis, which became a synonym of Trypanosoma
rotatorium (now type species of the genus). Lankester (1871) described Undulina ranarum
from the frog blood, but this is also a synonym of T. rotatorium. At present more than 40

species of Trypanosoma from frogs and toads have been named by various authors (see Bardley
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and Harmsen, 1973). Diamond (1958) studied these trypanosomes and arranged to 26 species,
but unfortunately the present author could not see the paper.  Several species are
distinguishable from others by morphological features, but most of anuran trypanosomes are
polymorphic and very difficult to distinguish species.

T. rotatorium is a polymorphic and widely distributed species and from Japan, the
following frogs were reported as hosts; Rana esculenta (maybe other species, because R.
esculenta is not known from this country), R. temporaria (maybe R. japonica japonica),
and R. rugosa by Koidzumi (1911). Tanabe (1931) described morphological features of T.
rotatorium, which was detected from R. nigromaculata captured in Korea. According to
his paper, four morphological types were distinguishable.

During a period of July to August, 1974, the present author had an opportunity to
examine the blood smears of Rana rugosa and R. nigromaculata, which were collected in
Mogi district, near Nagasaki City. From the blood smears, Trypanosoma rotatorium and
Dactylosoma ranarum (Kruse, 1890) were detected. In the present paper, the author will
describe morphological features of 7. rotatorium detected from the smears, and in the

second paper some observations concerning D. ranarum will be reported.

MATERIALS AND METHODS

A total of 22 adults and 12 tadpoles of Rana rugosa Schlegel and 5 adults of Rana
nigromaculata Hallowell were collected in paddy fields of Mogi district, near Nagasaki City,
between July to August, 1974. The blood was taken from heart, and before staining a
small drop of the blood was examined to find out living trypanosomes or other parasite, then
thin blood smears were prepared from each animal, and after fixation by absolute methyl
alcohol, the smears were stained in 3% Giemsa’s solution for 30 minutes. Examination of
the stained smears were carried out by an immersion lense (x100) for 200 fields, then if being
negative for parasites, the smear was checked by a low-power objective lenses (x20 or x40).
Stamp smears prepared from various organs were also stained in Giemsa’s solution, and
examined. The scientific names of the frog used by Nakamura and Ueno (1974) were

adopted in the present paper.

RESULTS

Trypanosoma rotatortum (Mayer, 1843) is detected from 11 (50%) of adults and from 8
(67%) of tadpoles in Rana rugosa. In R. nigromaculata, only five adults could be examined
and two of them had T. rotatorium in their bloods. In any case, parasitaemia is very low,
particullarly in adults. In Table 1 and 2, the results of the microscopic examination were

summarized.

a. Morphology
Trypanosomes detected from R. rugosa and R. nigromaculata are a polymorphic species.

Apparently adult frogs had large well-grown trypanosomes as shown in Fig. 1, a~h, but



Table 1. Detection rate of haemoparasites from frogs and tadpoles

Host : No. examined Trypanosoma rotatorium Dactylosoma ranarum
I
Rana nigromaculata
Adult 5 2 (40%) 0
\
Rana rugosa
Adult 22 11 (50%) 8 (362D
Tadpole 12 8 (67%) 0
Table 2. Detailed records on positive case of haemoparasites from frogs
Host No Size* Trypanosoma rotatoriym ) 17 ) erquctylosoma ranafim
’ i Types of . Infection rate in ! :
\ (em) trypanosomes | Figure ; 1000 erythrocytes | Figure
|
Rana nigromaculata ‘
Adult
1974—14 4.8 i 1 (a, b)** —
1974—23 8.9 I 1M -
3
Rana rugosa
Adult
1974—1 >4 i 2 3¥¥(c,d,i,n,r,t)
4 (e,1)
1974—4 >4 I <1
1974—5 >4 il 5
1974—13 1.6 | I 1 (b) - :
1974—17 5.5 I 1 () 7 3 (a,b,E,g,Lm,Os
! q,s,v,
! 4 (b,f,h,)
1974—18 4.4 - 1 (e <1
1974—19 3.9 — 2
1974—26 4.6 % N 1 3 (o)
1974—27 4.3 1 14 u,w
& 1 (are,d,k,D)
1974—29 3.9 — ! —
1974 —33 2.3 | 143G, k) —
1974 —34 4.0 1l 1 (h) -
Tadpole
1974—-35 2 legs I —
1974—36 2 legs 1 —
1974 —37 | 2 legs I 2 (a, b) -
1974—40 2 legs 1 2 (k) —
1974—47 2 legs I 2 (c, e, g -
1974—51 no leg i 2 (D —
1974—52 no leg | i —
1974—55 no leg ! I, 1 2 —

|
i

(b, h, i)

*  Size: measured from nose to anus

*¥ 1 (a, b) :

Trypanosomes detected from the blood of frog No.
Fig. 1, a and b. Figs. 3 and 4 means Figs. 1 and 2 in the

Med., 18(3), 138—139, 1976)

1974—14 are shown in
second paper. (Trop.
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Trypanosoma rotatorium detected from adult frogs.
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i~k). Tadpoles of R.

rugosa had various shapes of trypanosomes, but most of parasites were apparently small size

’

from one of small frogs, small trypanosomes were detected (Fig. 1

as shown in Fig. 2, h~k. The detected trypancsomes can be distinguished morphologically
into the following three types:

Type I: (Fig. I, i~k and Fig. 2, h~j) This is the smallest form and the following
dimensions were obtained: posterior end to kinetoplast=2.5~5.54; kinetoplast to posterior
margin of nucleus=7.5~16.54; length of nucleus=2~2.5u; anterior margin of nucleus to
anterior end of body=11~17y; length of free flagellum=13~19x; total body length including
free flagellum=38~49.54; width at the widest part of the body=1.5~2x. Nucleus is

ellipsoidal and undulating membrane is rather wide with 3 ~ 4 waves. The body is lightly
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stained with Giemsa.

Type [ : (Fig. 2, a~g) This is the large trypanosome with the pointed posterior end,
narrow undulating membrane and small round nucleus, measuring 60~80yg in total length
including short free flagellum and 3~8g in width at the widest point. The body is rather
darkly stained except posterior end and anterior part.

Type [I: (Fig. 1, a~h) This type include various shapes of trypanosomes, and these
polymorphic parasites can be distinguished into two or three sub-types furthermore. Most of
parasites have the round posterior end and the round body with short free flagellum and
narrow undulating membrane with many waves.

Type [[ is detected from frogs but is never found in the blood of tadpole. In
contrast, type I is predominant in the tadpole, namely, 6 out of 8 trypanosome-positive cases
were observed. In frogs, type I is detected from only one case, and the frog is apparently
young and recently finished the metamorphosis. Type | is also predominant in tadpoles but
is not yet detected from adults. A trypanosome shown in Fig. 1, d, is similar to type
[, but the round posterior end and many waves in undulating membrane are different from
type . In some cases, however, the round
body without undulating membrane nor free
flagelum was seen as shown in Fig. 1, h. It
appears that trypanosome grows type | to type
I in relation to the growth of the host animal
(Fig. 4). Types of trypanosomes detected from

each animal examined were shown in Table 2.

b. Vector

In the field, several leeches belonging to
Hirudo nipponia could be collected together
with tadpoles. The leeches intensely took blood
from tadpoles. The leeches were killed and
several smears of the intestinal contents were
stained with 3% Giemsa’s solution after fixation

by methyl alchohol. From the smears very few

trypanosomes were found as shown in Fig. 3.

These flagellates might belong to T'. rotatorium, 0 / 0 2 0
but further study is needed to the identifica- C : l /“
tion.

Fig. 3 Trypanosoma rotatorium
detected from leeches.



Fig. 4

HIRUDO NIPPONIA

Possible life cycle of Trypanosoma rotatorium.
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DISCUSSION

Trypanosoma rotatorium (Mayer, 1843) is a very complicated species, and under this
name different type of trypanosomes were reported for example Desser et al. (1973) and
Fantham et al. (1942). Therefore, the present author could not determine whether all
individuals shown in Figs. 1 and 2 in this paper belong to one species or not. Néller (1913)
and Wenyon (1926) had described similar try-
panosomes as 7. rotatorium, and Koidzumi
(1911) and Tanabe (1931) also identified their
materials as this species. At present, the
author also follows their conclusions until new
evidence enough to separate species will be
obtained. T. rotatorium was detected from
Rana rugosa and R. nigromaculata in the
present study, and a similar trypanosome was
also found in the blood of Rana lLmnocharis
limnocharis in QOkinawa and R. subapsera in
Amami Island by the present author, however,
materials of the later two frogs are not eonugh
to study morphological features.

According to Tanabe (1931), 7. rotato-
rium was found from the blood of R. nigro-
maculata in Korea, and he showed four mor-
phological types as shown in Fig. 5. Among
them, type A was detected only from the bone
marrow of infected frogs, and the other types
were never found from the bone marrow. Type
B was seen in the blood, and the morphological
features are as follows; the body shape is
similar to the type A (type I in the present
paper), it ranges 40~59 in length, and 3~5u
in width, and flagellum is about a half of the
body length ; its most characteristic feature is
that kinetoplast is situated very near the
nucleus as shown in Fig. 5. In the figures
shown by Noller (1913) or Wenyon (1926), this

type of trypanosomes were not seen under T.

rotatorium, and the present author also could

not detect such type in Nagasaki, whereas IO / |0 i 0/"

Fig. 5 Four types of Trypanosoma rototori-
commonly seen. um (modified after Tanabe, 1931).

other three types shown by Tanabe were
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The leech is a well-known vector for T. rotatorium, and Noller (1913) recorded a
kind of leeches, Hemiclepsis marginata as a vector. In the present study, from intestine
of Hirudo nipponia, trypanosomes were detected. The leeches is commonly seen in paddy
fields in Nagasaki and apparently this is the most suspicious vector for 7. rotatorium.
H. nipponia usually takes blood from tadpoles, and both trypanosomes detected from tadpoles
and the leeches are very similar to each other.

The life cycle of T. rotatorium might be shown diagramatically as Fig. 4. Several
types of trypanosomes were detected from adult frogs and tadpoles, but these trypanosomes
might belong to a single species, because occasionally the young frogs show typical tadpole
forms (type | in this paper), while adult frogs raised from the tadpoles showed only the
large trypanosomes (type [| in this paper). The most possible way of infection is from
tadpoles to tadpoles by leeches, but from frogs to tadpoles by leeches is also possible, but
such case must be apparently very few, because young trypanosomes (type | ) is very rare in
adult frogs.

Recently several workers reported that the mosquito is suspicious as possible vectors for
T. rotatorium. Baily (1962) described intestinal forms of 7. rotatorium in Aedes aegypti.
Desser et al. (1973) described intestinal forms of T. rotatorium in Culex territans. Those
trypanosomes illustrated by them are somewhat different from T. rotatorium of the present
author in their morphology.  But these observations might be very important in concerning
the life cycle of anuran trypanosomes.

Further studies are needed to solve many problems concerning 7. rotatorium, which

is very interesting species to understand the evolution ot the genus Trypanosoma Gruby, 1843.
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BT CREIA-EREOFEMER 1. Trypanosoma rotatorium (Mayer, 1843)
EH W (RGKEREEFUIIEIEER)

EREOHEMIEREL, &L O TRBNEEEHL TR D, BFERREOENELERT 5 LTK
BEETHS. FLERBYWEOFLLERMEE LTLIEHIR TS, FHE, 19T4F7~8H,
¥ ERIGHBIIRAR TEREEAFL, TOEMRREANLZ ENTELDOT, TORMEHEL
T#<. 1) Trypanosoma rotatorium (Mayer 1843) 73, v F# =/ (Rana rugosa) DFAED0%
M, Fledx2=y 4 200671 bEE SR, } 7Y <#H = (Rana nigromaculata) 115 Jif
HULRETFTHEBD, F035H 2005 T. rotatorium DA DOh 7. 2) BHIZRI b Y2, v —
<%, WDIHCHF B2 EANTES. ELEITL - & H/NEL, REEREIZS~49.53 7 r v, {Kig
i1 1.5~2327rvvThs ZOBIFr=Yy 2 ol hcRbR, 1FORIEHCE Y FH=
AOFMAE BB SR, FTE, 4E60~803 7 vy, KiE3~8 327 vD YR V—=T,
BN EA 5 TWB, OBt a~<v 4 7 vicnbibhie. HTEZ, SFTTTOWEO LY <
7V =GR, LTV ONOHICHIT B N TES. HLTRERKEL 5L, Holifk
BL EB . ZORIERENBOLBRE IR, FEx=V e 2 v BIRERINE K. 3) FAA
€ (Hirudo nipponia) 73, a2 <=y 4 7 v ELRERIN, BACAHE~Y ¢ 72 v RINTHD
MEEIhc. O roEENIS Y 7 V=< REI . Zoeay, T. rotatorium @
WAETR - EFELBRS.  4) Dactylosoma ranarum (Kruse, 1890) 4, ¥ FH=AHAED
RIMRACFEL T L0238 S e, ZOFEBRICOWTL, SR CELLHET 5.
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