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RHINOSPORIDIOSIS IN WESTERN KENYA

KaN Torivamal!, Fukumu Uzuta! anp N. O. Kamipigo?
Received July 13 1985/Accepted October 15 1985

Abstract: Epidemiology and histopathology of rhinosporidiosis in Western Kenya are
reported. During the period of six years, 1979 to 1984, we found 10 cases of rhinosporidiosis
out of 18,969 surgical specimens in Western Kenya (Rift Valley, Nyanza and Western
Provinces). The disease was mostly confined to young generations. Mostly affected site of the
infection was the nostril, followed by the bulbar conjunctiva. Nyanza Province and the central
area of Rift Valley Province were highly infected. All patients came from agricultural areas.
Histologically the disease showed characteristic appearances. The various stages in the life
cycle of fungal cells were found in the subepithelial connective tissues which was covered by
papillomatous hyperplasia of the mucosal epithelium and accompanied with relatively scant
inflammatory cell infiltration in spite of huge number of fungal cells. These findings suggest
that rhinosporidiosis is one of the unique fungal diseases showing characteristic histological
features. And possible source of the infection was discussed.

InTRODUCTION

Guillermo Seeber described the first case of rhinosporidiosis in Buenos Aires in 1900. The
disease is a chronic granulomatous disease which is caused by one of the zygomycetes,
Rhinosporidium seeberi (Satyanarayana, 1960). '

The most common affected site of the infection is the mucous membrane of the nose and
nasopharynx (Karunaratne, 1964). The very vascular, easy-bleeding, cauliflower-like and
polypoid lesion protrudes frequently from the nose and occasionally causes respiratory disturb-
ance. Cases of multiple lesions or visceral dissemination of rhinosporidiosis have been reported
(Desmond, 1953; Agrawal et al., 1959) but such cases are extremely rare and the disease is
seldom fatal (Rajam ef al., 1955).

Histologically rhinosporidiosis is characterized by the presence of fungal cells of various
stages in the life cycle in the subepithelial connective tissue of infected site.

The disease is endemic in Sri Lanka and India (Karunaratne, 1964). Reports of sporadic
cases have been issued from Argentina, Brazil, Iran, the United States, South Africa, Central
and East Africa and South Asia. ‘

The mode of transmission remained still unclear, although water-borne infection is
suspected (Rippon, 1982). It is, therefore, highly necessary to carry out an epidemiological
survey of the disease more intensively. » '

In the present communication, we report the prevalence of rhinosporidiosis in Western
Kenya and histological characteristics of the disease.

1 Department of Pathology, Institute for Tropical Medicine, Nagasaki University
2 Provincial Pathologist of Rift Valley Province, Nakuru, Kenya
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MATERIALS AND METHODS

Our study is based on the histological examination done on the surgical specimens which
were brought to the two hospitals in Western Kenya, the Rift Valley Provincial General
Hospital and Nyanza Provincial General Hospital. ‘

During the period of six years, 1979 to 1984, a total of 18,969 surgical specimens were
examined. When the specimens arrived the hospitals, the clinical data and general informa-
tions relevant to the disease were collected as completely as possible.

Histological examinations were performed by H.E., periodic acid Schiff (P.A.S.), reticu-
lum, elastic van Gieson, methenamine silver and Azan Mallory stains.

REesuLTs

I. Prevalence of the disease in Western Kenya
Out of 18,969 surgical specimens examined, 10 were diagnosed histologically as rhinospori-
diosis. In Table 1, the age, sex, ethnic group and inhabitation of patients and site of infection

Table 1 Rhinosporidiosis in Western Kenya

Case Age Sex Site of lesion Ethnic group District Province
1 6 M Nostril Luo South Nyanza Nyanza
2 6 M Nostril Luo Kisumu Nyanza
3 12 M .~ Nostril Luo : . Kisumu Nyanza
4 18 M Nostril Kikuyu -Kisumu Nyanza
5 13 F Nostril Luo Kisumu Nyanza
6 13 M Nostril Luhya Nakuru Rift Valley
7 3 M Bulbar Conjunctiva Kikuyu Nakuru Rift Valley
8" 10 M Nostril Luo South Nyanza Nyanza
9 A F Nostril Luo Nakuru Rift Valley
10 ? M Nostril Kalenjin Trans Nzoia Rift Valley
A: Adult
Table 2 Age distribution Table 4 Ethnic distribution
Age No. exam.  Rhinosporidiosis Ethnic : P
ge O P group No. exam.  Rhinosporidiosis
09 3,880 3 Luo 4,682 6
10-19 1,552 5 .
Kikuyu 1,785 2
20-39 1,242 0 ..
Kalenjin 3,420 1
40- 8,461 0
Unk 5 834 5 Luhya 3,012 1
nxnown ’ Kisii 1,124 0
Table 3 Sex distribution Maasai 24 0
Sex No. exam. Rhinosporidiosis
Male 10,962 8

Female 7,192 2
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are described. Out of 10 cases, nine showed the lesion at the nostril. In Tables 2,3 and 4, the
age, sex and ethnic distribution of the disease are summarized. It is likely that the disease
already occured before patients had been younger than 20 years old (P<0.05, test of independ-
ence by x? distribution). Sex and ethnic incidence showed no significant differences. In
Figure 1, geographical distribution of the disease is summarized. All patients were from
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Figure 1 ~ Geographical distribution of rhinosporidiosis in Western Kenya.



272

Nyanza Province and the central area of Rift Valley Province.

II. Histology «

Histological examination revealed papillomatous hyperplasia of the mucosal epithelium.
The mucosa was mostly covered by the stratified squamous epithelium and partially covered by
the ciliated columnar epithelium, depending on the site of resection. There were various stages
in the life cycle of fungal cells in the subepithelial connective tissue (Photo. 1). In some areas
the stratified squamous epithelium was thickened with acanthosis and had a tendency to from
down-growth and in other areas the epithelium was remakably thin, especially where there were
projecting mature sporangia or ruptured sporangia, and destruction of the epithelium was
observed where sporangia were bursting or discharging spores (Photo.2). 'The subepithelial
connective tissue was usually loose and edematous and there were many spores, trophocytes
and sporangia of variable sizes in it. Mature sporangia showed up to 300x in diameter
(Photo.3). In the connective tissue around fungal cells, there were slight inflammatory cell
infiltration, including plasma cells and lymphocytes, and vascular proliferation and dilatation.
Areas of small hemorrhage were common (Photo.4). Some of mature sporangia showed
rupture and were empty or collapsed after discharging spores. Giant cells of foreign-body type
appeared occasionally in and around sporangia which had ruptured (Photo.5). In some areas
discharged spores were accompanied with small number of pus cells (Photo.6). Except the
presence of secondary infection, these cases of rhinosporidiosis did not show a tendency to be
suppurative.

Photo. 1  Various stages in the life cycle of Rhinosporidium seeberi in the subepithelial connective tissue
(H.E., x40).
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Photo. 2 A mature sporangium is discharging spores (H.E., X 100).

Photo. 3 Spores in a mature sporangium (methenamine silver, X400).



274

Photo. 5 Giant cell reaction in and around a ruptured sporangium (H.E., X 100).
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Photo. 6 Discharged spores and small amount of pus cells (H.E., X 100).

DISCUSSION

Rhinosporidiosis which is caused by Rhinosporidium seeberi is a chronic granuidmatous
disease and endemic in Sri Lanka and India. About 90 per cent of the reported cases in the
world were from the both countries (Karunaratne, 1964).  Although number of patients is few,
the disease has been issued from many countries -of the world and we found 10 cases of
rhinosporidiosis in Western Kenya, during the period of six years, 1979 to 1984. Our results
showed that the most common affected site of the infection is the nostril, followed by the bulbar
conjunctiva. Karunaratne (1964) reported that the most common affected site is the mucous
membrane of the nose and nasopharynx in Sri Lanka and India. However, it occasionally
affects othersites; the trachea (Grewal and Rangam, 1959), larynx (Pillai, 1974), external ear,
hps, conjunctiva, lacrymal sac, penis, vulva, vagina and urethra (Kutty and Unni, 1969).

'We reported the relatively high incidence of the disease in young generations. The
youngest is a three-year-old boy in Western Kenya. In Sri Lanka and India the disease is
likely to come on in the age of 15-39 years old (Karunaratne, 1964). Reports from Sri Lanka
and India show that males are more freQuéntly infected than females. This i is more ‘evident in
older age groups. Young females are affected as frequently as males (Karunaratne, 1964).
Mohapatra (1971) reported that the high incidence in males is due to the possible increased
exposure to the source of the infection. However, we could not find any significant differences
on sex incidence. Cameron e al. (1973), also, could not find the difference of the disease
incidence by sex in Kenya. : ' : ‘

Present paper reported’ that .in Nyanza Province and the central area of Rift Valley
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Province the high incidence of the disease was observed. Nyanza Province is a tropical
 savannah. A mean annual rainfall in Nyanza jPi?iovince is 750 to 1,250 mm. A mean annual
temperature is 30 to 34°C.  The central area of Rift Valley Province is a tropical highland and a
mean annual rainfall is 1,000 to 1,500 mm and a mean annual temperature is 22 to 30°C (Vogel
et al., 1974). We had examined over 1,000 surgical specimens obtained from the nomads who
live in a desert or semi-desert area in Western Kenya but failed to find the disease. In Sri
Lanka and India there is no significant difference of the incidence among the different races.
However, the disease is likely to be found in the peasant or worker class who live in agricultural
areas and drink water at water tanks, rivers and ponds (Karunaratne, 1964; Satyanarayana,
1960). In Western Kenya most of the patients were from agricultural areas and they used to
take a bath and drink water on rivers, ponds and fresh-water lakes. These findings suggest that
environmental factors play some important roles in the transmission of the disease and probably
support the idea that water-borne transmission is one of the possible ways of infection (Cherian
and Satyanarayana, 1949; Rajam et al., 1955). There is another possibility that the domestic
animals such as cattles, mules and dogs are the possible sources of the infection (Myers et al.,
1964; Stuart and O’Mally, 1975; Davidson and Nettles, 1977), but we could not find out any
patient of the disease from the nomads in Western Kenya. Nyanza Province and the central
area of Rift Valley Province are suitable investigation areas where research on mode of the
transmission of the disease will be done.

Histologically rhinosporidiosis shows characteristic appearances. There are slight in-
flammatory cell infiltration around fungal cells and suppurative changes are rarely seen in spite
of the presence of huge number of fungal cells. Such lesions are histologically very different
from the changes of other fungal infections. These findings suggest that rhinosporidiosis is one
of the unique fungal diseases showing characteristic histological features.
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Abstract: Interaction between normal diploid cells which had been established from
human lung tissue and Trypanosoma cruzi (T. c) stock newly isolated from an Ecuadorian patient
with Chagas’ disease was studied. Normal diploid cells were found to Have susceptibility to
invasion by T. c and capacity to support the parasite growth. Intracellular parasites multiplied
with a doubling time of 16.9 hours, and after 4 days of infection, trypomastigotes were released
into -culture supernatant. Development of . T.c was relatively synchronized in the infection
with parasite : host cell ratio of 201, providing broad form trypomastigotes with purity of more
than 95 per cent in culture supernatant on day 4. ‘Amastigotes were observed during the later
stage of cultivation, resulting from degeneration of host cells. ‘Two morphologically distinct
forms of trypomastigotes, broad and slender, were -obtained. Broad form predominated at
early stage of cultivation and then proportion of slender form gradually increased.

INTRODUCTION

A wide range of host cell systems including primary cell cultures and permanent cell lines
has been reported to support growth of Trypanosoma cruzi (T.c), the causative agent of Chagas’
disease (Brener, 1973). Such growth, however, varies depending upon host cell types and
parasite strains, influencing multiplication and transformation of the parasite in host cells
(Dvorak and Howe, 1976; Bertelli and Brener, 1980). Until now, the techniques for a large
scale and standardized in vitro production of trypomastigote forms free from contamination
with other forms have been exploited. A culture system using rat muscle cells irradiated for
stopping host cell division (Schmatz and Murray, 1982), and a combination of murine
muscle-derived cell line with cloned T. c in continuous culture system (Hudson et al., 1984) have
been estabhshed for production of large homogenous populations of trypomastlgotes Sander-
son et al. (1980) succeeded in obtaining trypomastigotes with a very low level of contamination
with other forms by employing human diploid cells MRC-5 as host cells. In the present study,
we employed normal diploid cells which had been established from the human fetal lung tissue
in our laboratory, in an attempt to assess their susceptibility to invasion by T. ¢ and capacity to
support complete differentiation of amastigotes to trypomastigotes. In addition, we attempted
to establish an Ecuadorian stock of T. ¢, since little is known about the characterization of T. ¢
strains or stocks from Ecuador.

1 Department of Parasitology, and 2 Department of Viology and Rickettsiology, National Institute of
Health, 2-10-35, Kamiosaki, Shinagawa-ku, Tokyo 141, Japan

3 Departamento de Parasitologia, Instituto National de Higiene y Medicina Tropical, Apartado 3961,
Guayaquil, Ecuador, South America
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MATERIALS AND METHODS

Parasite: Parasites of T.c used in the present study were newly isolated from an
Ecuadorian patient with Chagas’ disease in 1982. The patient, 10-year-old male, resided at
Balzal, Guayaquil city, where the infection with T. c is sporadically endemic. He was pointed
out the signs that appeared to be Chagas’ disease at a local hospital, and consulted INHMT
(Instituto N acional‘Higié’ne y Medicina Tropical, Guayaquil) to confirm diagnosis. Examina-
tion of the fresh blood and blood smear, and xenodiagnosis using Triatoma dimidiata were positive
for T.c. The parasites obtained from the peripheral blood were maintained in Novy, Mac-
Neal, and Nicoll’s (NNN) medium by serial passage. The stock of T.c was referred to as
“Guayas E”. / ' v

Normal diploid cell: Normal diploid cells with a finite life, HAIN-55, were used as host
cells. . They were fibloblastic cells established from human fetal luvng‘tiss,u‘es in our laboratory
in 1973 and have been maintained since then (Okumura et al., 1979). HAIN-55 were grown in
Basal Medium Eagle (BME) supplemented with 10 per cent fetal calf serum. (FCS) and were
incubated at 37°C in air with 5 per cent COy in a tissue culture plastic dish. They showed
stable non-dividing monolayers at confluence. Before transfer, the cells were dislodged: from
plastic dish after a brief treatment with 0.25 per cent trypsin and then seeded into a new dish.

Parasite infection: Initially, normal diploid cells were infected by addition of T. ¢ grown
in NNN medium, and trypomastigotes obtained from the first passage were used in subsequent
experiments in order to minimize the biological alteration which may occur during continuous
passages. Host cells (4X 10° in 2m/ of BME with 10% FCS) were seeded into a tissue culture
dish (35 mm in diameter) in which coverslip was set, and were incubated at 37°C in air with 5
per cent CO, for 24 hours to allow attachment on the dish. Infection was initiated by adding
trypomastigotes at various parasites : host cell ratios ranging from 1:1 to 20:1. Five hours
later, T.c remained in culture supernatant were removed by repeated washing with the
medium, then continued the cultivation.

‘Morphological observatlons The progress of infection was monitored using a inverted
microscope with phase-contrast’ ‘optics. At various periods of time after infection, each
coverslip was removed, washed in phosphate-buffer saline, fixed with methanol and stained with
Glemsa . The percentage of host cells infected w1th T.c and the average numbers of amasti-
gotes per infected cell were determined by light microscopic examination. The number of
parasites released into culture supernatant was counted in a haemocytometer. The morpholo-
gy of parasites was assessed by examination of Giemsa-stained preparations.

REsuLTs

Growth of parasites in normal diploid cells: Susceptibility of normal diploid cells,
HAIN-55, to infection with Guayas E stock of T. ¢ was examined by adding various concentra-
tions of parasites, and percentage of infected cells with T. ¢ was determined at 24 hours after
inoculation. Percentages .of infected. cells in these culture. system depended on levels of
inoculum and more than 80 per cent of infected cells were obtained when ‘infected with
parasite : host cell ratio of 20: 1 (Tabel I). The development of intracellular stage of parasites
is shown in Figure 1. The intracellular parasites multiplied exponentially within host cells and
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100 +
Table 1 - Susceptibility: of normal diploid
cells (HAIN-55) to invasion by
T.c‘ at various parasite ; host
cell ratios o
Ratio . -
(parasite/cel]) Infected cells (%) 3
20:1 80.9%4.5 g 107
10:1 38.3+0.8 =
5:1 15.743.3 >
25:1 11.4%2.1 2
i1 7.6%1.5 8
o
@ Determined from the number of infected g
cells/500 counted.
® Mean+S.D. of at least three experi- 14 r r - r
1 2 3 4

ments.

Days after infection
Figure I Growth of intracellular parasite of T. ¢
in normal diploid cells, HAIN-55.

the average number of parasite per infected cell reached 43.5 on day 4 after inoculation wherein

transformation into trypomastigotes were commonly observed in host cells loading a large
number of intracellular parasites. Doubling time was estimated to be 16.9 hours from growth

curve during log-phase multiplication of the trypanosoma population.

Parasite yield: Figure 2 shows number of trypomastigotes released from host cells into

culture supernatant. The time necessary to yield peak production and to persist production of
trypomastigotes was closely related to levels of inoculum; in the infection with parasite : host
cell ratio of 20: 1, number of trypomastigotes yielded reached a maximum population of 2.4 X
107 on day 5, and than decreased rapidly. The 5:1 infection gave trypomastigote production

No. of parasites / 35mm dish

5 10 15 20 25

pays after infection

Figure 2 Production of trypomastigote forms at various levels of inoculum.

Each point represents the number of trypomastigotes released into
culture supernatant in the infection with parasite : host cell ratio of
20:1 (M), 5:1 (@), and 1:1 (@).
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from day 3 to 16, displaying biphasic pattern of parasite development : First peak from day 5 to 6
and second peak from day 12 to 14. The longest trypomatigote production was obtained in the
infection with parasite : host cell ratio of 1: 1, in which release of trypomastigotes persisted-until
day 24. However, infections with 1, 5 and 20 parasites/host cell gave similar overall yields:
The number of parasites produced were 4.3, 3.9 and 4.0 X 107 per dish, respectively. Amasti-
gotes resulted from degeneration of host cells were identified in culture supernatant later than
appearance of trypomastigotes (Figure 3). The time of appearance of amastigotes varied in
relation to levels of inoculum, and a minimum contamination with amastigotes was obtained
when host cells were infected with parasites : host cell ratio of 20: 1.  The overall productions of
amastigotes in the infections with 1, 5 and 20 parasites/host cell were 1.4, 2.0 and 0.6 X 107 per
dish, respectively.

Polymorphism of produced trypomastigote: Two forms of trypomastigote were disting-
uished after staining preparation with Giemsa. The broad form has the characteristic “C”
shape with a terminal kinetoplast, an undulating membrane and a flagellum. ~ The slender from

AQ

Percentage

5 10 15 20 25
Days after infection
Figure 3 Appearance of amastigote form at various levels of inoculum. °
Each point represents the number of amastigotes released .into
culture supernatant in the infection with parasite : host cell ratio of
20:1 (A),5:1 (@),and 1:1 (@).

7

s 10
2
el
=
£
w)
o
\
g 104
H
@
=%
3
2
lod i v v

5 10 15 20 25
Days after infection
Figure 4 Proportion of slender form in total trypomastigotes produced.
Each point represents'the percentage of slender form in total

trypomastigotes released] into culture supernatant in the infection
with parasite : host cell ratio of 20:1 (A), 5:1 (B), and 1:1 (C).
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is narrower and longer, with a sub-terminal kinetoplast and no obvious undulating membrane.
Figure 4 shows the percentage of slender form in total trypomastigotes. Broad form predomin-
ated in the early stage of cultivation and thereafter proportion of slender form gradually
increased to around 40 per cent. These patterns were observed in all levels of inoculum
employed in the present study. -

Discussion

An employment of normal human diploid cells for the production of materials for use in
human was recommended by Jacobs ez al. (1970). In order to develop a standerdized culture
system for T. c, we also employed normal diploid cells which had been established from human
fetal lung tissues in our laboratory.

The results demonstrated that normal diploid cells, HAIN-55, were susceptible to invasion
by Guayas E stock of T. ¢ and capable of supporting parasite growth. Amastigotes of T. c were
multiplied within the host cells with a doubling time of 16.9 hours, and after 4 days of infection,
bloodstream form, trypomastigotes, were released into culture supernatant. A relatively
synchronized development of T. ¢ was provided in the infection with high ratio of parasite : host
cell (20:1). More than 80 per cent of host cells were infected and 10 trypomastigotes per dish
were produced on day 5 of infection.  Amastigotes appeared in culture supernatant possibly as
a result of host cell rupture before complete transformation of T. ¢ when the monolayer became
fragile or detached. The condition of host cells appears, therefore, to be an important factor for
the purpose of obtaining homogenous trypomastigotes.

Two morphologically distinct forms of trypomastigote, broad and slender forms, were
obtained from culture supernatant. Sanderson e al. (1980) reported that the broad form
predominated in early tissue-culture passage using human diploid cells, but after about 10
passages the slender form predominated. In the case of HAIN-55 and Guayas E of T.c
combination, slender form predomination was not noted after multiple tissue-culture passages,
although the proportion of slender form increased to around 40 per cent at the later stage of

“cultivation. Brener (1965, 1968), in a study on polymorphism of T.c in experimentally
infected mice;“ has observed the correlation between polymorphism and the course of parasite-
mia, the mortality? rate and susceptibility to host’s immune response. However further
biological signiﬁcanceé of the polymorphism are unclear. . ,

It has been well documented that the prevalence and severity of Chagas’ disease are
confined to certain geographic areas may be associated with different strains of parasites (Miles,
1983). The characterization of T.c stocks from various regions of South America and the
relationship between geographical distribution and pathology of Chagas’ disease in man has
been reported recently (Miles et al, 1981; Tibayrens and Miles, 1983; Miles ¢t al., 1984; Widmer
et al., 1985). Further studies for clarifing the characteristics of Guayas E stock are presently
undertaken.
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v b TRESHRERE T 272 Trypanosoma cruzi DXEE

N BA'-@E #F -l A
[ FHEE—ER? « VicenTa V. bE CORONEL®

I 7 FNVERED Guayas E # Trypanosoma cruzi (T.c) O F FE EEHEBADORE Y, 20
FERAT. EBRICHVA T.cid, 27 FVEZ 7Y FAVHEEOENS » — VP ABBE L v 58
L, GuayasE #& &g Lz, BEMEE L THWAMEEKRIE, © MEERAERE SO SR
FaThb, 35mm > v — L2 4X10° FEMM L HE AL, BF  EEMBEEZ 1146201 04
TR U, 4RFEIRICERERLPBIETL L 201 Tid, BRETISOBLLETH -7, BEMBATD
T.c mgsa, BB mMiRERL, B4 HBOMBNBRAEEKIE 43.5 T doubling time i3,
16.9BFf L P S Ao, 35mm v — L 2V, BRI fEEMAE 101, 5:1, 201 CRET S
&, # W L 724 trypomastigote 13, L Fh 4.3, 3.9, 40X107 TREEFALNLZ WD, BHE
amastigote (¥, ZhEh 1.4, 2.0, 0.6X10" TH Y, 20 : 1 kKR THOEGEEH I amastigote DR A A3
% &, Z&&O trypomastigote ASEINT & %, ¥ H L 7> trypomastigote (L slender &I T.c & broad &l
T.c MBI EN, BEEHIZIZ, 90%LL A% broad BT %75, HEEL T S & slender &
DHEMEE VTN T HBAICH - 72,

1 BV FOi@EAMARFERTE 2, YAVR )7 v F7H
3 Departamento de Parasitologia, Instituto Nacional de Higiene y Medicina Tropical
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Trimethoprim-Sulfamethoxazole 3 £ ' Pyrimethamine-
Sulfamonomethoxine (2 X % Pneumocystis carinii

i 9 DFERET B 12 B3 5 FEERIIRFZE

e & e
WA 5 - N
T EW - F)

gx - HE E=
= S 153
T - HH Ok

BEAM604E 104 20 H S+ WM60411 A 128 S8E

- &

Preumocystis carinii W% (L F Pe Bfi % & u8)
FHFARBREED 1 DT, RERSSREDEEIC
FRAE L, BEDREEERS 22T 5
T 5, FiRIZEBOEERR, ERXBRER
2, EMEE, HICAmBREL) v E L I
Y HHRE LR, BRAEES HORBERIC
Ao N LHGERER COKBPICREL, &
BORREZBHEE . S HIRAMEL
%o CEIBRBRERSERE AIDS) O RE
IZBWT, KEDOHEHZ X B & FD60% I Ak%
DEEL, RIVEBORRERLEENEVE
ShTW5, bPETIIFHENEICH L AIDS O
Blixd 7% <, BHAME0EIIARE, 1NEANEEE
AIDS AERHERLTREShALT S 4w
B, EDHNS A PeifkEHEL TN,

Pc fifi & @ 5 # 12 i3 pentamidine isethionate,
pyrimethamine & 4V 77 HOEH, B X O
trimethoprim & sulfamethoxazole M &#I? 3 & At
—RICAHVONh, EELLFLLTHED 2/
DWTHRE LAZERI DEEBRE 2 s L7z (FH
5, 1979),

K E @ Hughes et al. (1977) 1% St. Jude Chil-

dren’s Research Hospital {235\ C K& 2 /NEH
MAFDICERE AT > CTE 7245, HET S Pc il
RIHEL, CHOBIEFHOREEIT 720 &
D#EF, trimethoprim & sulfamethoxazole @ 4%l
DIEREDOH1/SE* Pc iAREOEBRDODH B
M, EAHSTAHETIHZFOEMEEL,
EREL, EHICFDBROFEREAF U { Hughes
etal (1984) IZX > THE SN, EELDORE
D/ARBFABRZ BT HI978ELISR, Tk
PERMBBEICHV SN, BHETNICIE Pc bl
ROBEEH30.6% ThHo72D%, 3.4% DL
RIIBEZAZENTE (5155, 1984),

COTER—RICTHEM*Bh A v o8I 4E
RID72o TEARS T 5 DT, BEAOLE
bH Y G s, 1980; /MRS, 1981), HEh
ETHEIR S % &2k L B3R B OREHE
INb, £ TEHS I pyrimethamine & sulfa-
monomethoxine &) & trimethoprim & sulfame-
thoxazole DEHI DMEIL 512 & % Pc MifRIEF
BIEIC D W TEBIEERR 1T - 72,

RBRME S S UKRBRHZE

KERICH L B)WI3AE 200g #7149 Wistar
AT v b, BEIE6ETHS, “hbd % A B,

AL EM R FERWFERE  T602 FEBT L XA R AT A/ |

* BUERT EEMRER

T584 KB EH AT L

EREN B E RS E528%5 . AR TEAR g, —RE GEEES 58480170%) Db

R TITbNRI, L THELERT %,
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C,D,E Fo®6BIZHT, Wbl 2 B35 cor-
tisone acetate 25mg * #H7E L T Pc fi%k % &F %
L, MECsEAkRICERT IS4 VR
50mg/dl DB AIFICEREAL, MED
—RES A I L72. Z O cortisone LT REE &
HIZUTORFIZE2EROFHETEHEBEL
720 THERDRSHEIRAES%T TET TA
KBEBRFIZHEBL, 2ml FICZOFHEDVEZ
NARICHRL, VFEAWTT » POBAL
EALZ

A (308H): x+HE# (cortisone acetate AL
ATV FHEMEEIRTIETITLAOREYER
78, BIZWIMO2H, (

B# (2188): cortisone acetate L3 % 47\,
pyrimethamine 15mg/kg, sulfamonomethoxine 300

mg/kg, A8 1 Bli%S, EBHZEHM2H,

C# (l105H): cortisone acetate #LF % 1T\»,
trimethoprim 100mg/kg, sulfamethoxazole 500 mg/
kg, 38 1 M5, BILZHM2E,

D# (1298): cortisone acetate HLE % 17\,
trimethoprim 200mg/kg, sulfamethoxazole 1,000
mg/kg, 38 1 [Bl¥x5, EREHRM0B,

E# (2188). cortisone acetate ALEE % 47\,
trimethoprim 100 mg/kg, sulfamethoxazole 500 mg/
kg, A 2 [E#EKk S, BEHM0H,

F# (2258). cortisone acetate MLEE % 47\,
trimethoprim 100 mg/kg, sulfamethoxazole 500 mg/
kg, A 2 &S (3 ~4 HHMR), BEYH
90H .

BREDOFEEL, OMBBH®RXF LYV EEBLY

Table 1 Prophylactic effect for Preumocystis carinii pneumonia in rats treated with cortisone

Group A (Control) B C-
Cortisone 25 mg 25 mg 25 mg
acetate twice a week twice a week twice a week
. PRM* 15 mg/kg+ TMP* 100 mg/kg+
ggg phylactic none SMM' 300 mg/kg SMZ¥ 500 mg/kg
g once a week once a week
Number of rats 30 21 10

examined

Days at autopsy
(average)

26D, 37D, 41D, 41D,
42D, 44D, 46D, 46D,
47D, 48D, 49D, 52D,
57D, 57D, 58D, 62D,
63D, 63D, 63D, 68D,
68D, 69D, 69D, 71D,
75D, 78D, 79D, 85D,
89D, 92S (60)

49D, 55D, 57D, 58D,
62D, 62D, 65D, 68D,
69D, 69D, 70D, 73D,
83D, 90D, 90D, 90D,
90D, 90D, 92S, 928,
92S (75)

60D, 64D, 66D, 72D,
72D, 72D, 88D, 92S,
92S, 92S (77)

Number of cysts
of P.carinii per
1g,of the lung
[x 109
(average)ll

0, 37, 351, 408,
22, 3, 56, 576,
402, 331, 329, 988,
328, 680,1773, 988,

1110, 3020, 4102, 975,

1131, 50, 202, 608,
223, 1398, 3739, 1163,
70, 4597 (989)

0, 0 0, O

0, 0 0 O

0, 0, 0, O

0, 0 0, 0,

0, 10, 0, 8,
15 (1.6)

0, 0 0 0O
0, 306,1284, 12,
281, 189 (207.2)

* PRM: pyrimethamine, 1 SMM: sulfamonomethoxine, I TMP: trimethoprim,
[l Each number of cysts corresponds to the rats mentioned in the above column
D: died, S: sacrificed



Toluidine blue-O (TBO) % € (Chalvardjian and
Grawe, 1963), Qffi#lit) i HE %, TBO 3t
72 5 U°IZ Gomori’s methenamine silver nitrate 44ff
THVTHRE L7z, BEREIZOVWTIIEI R T
® EERES, 1977) AV, i lgdD Pc v R
FMEEREE LEBWICKBR L TREFD Pc i %%
FETFBRNF % B L7z,

24 H#

EBAPOLFITORBEETLOHT, R1IIR
L7z .

EERAR (FRHEFERGATERE)

cortisone ALHE 426 H A 5928 T TOMIZH
WA ERI0FA 295812 Pc DIEFE R 505, HEkE

acetate by several ways of intérmittent drug
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EONLYEBLAT-TERLT v MIBITA Pc il
RREEREEERM U -V 2R L, Thb
t, cortisone LIEEFRATR, HODEV:26H O AILFE
WTHo DA EZESIZHE S T Pc l3fifF T
WL, 27 AUERELOBNED D A0 1g
L7201,0005 @ L, K24, 0005 ELL LD > 2
MR L, EED PclifEERL,

EERBE (pyrimethamine 15mg/kg * sulfamono-
methoxine 300 mg/kg, # 1 Ex5)

21BEIZ D W T EERRBS%49B 25928 12b 7z
TEHELLEZA, 83RFTIITNTERETH-
7245 90HH &£928B B L7256 3TEA G Al
1g B 2N ZHI0FME, 8 FHMEE L UI5HED
LEDY A MIRBENT, DEOERIZ, 0
EROZO’ERIZE 5 TIZIT Pc DI Z

regimens

D E

F

25 mg 25 mg

twice a week

twice a week

25 mg
twice a week

TMP 200 mg/kg+
SMZ 1,000 mg/kg
once a week

TMP 100 mg/kg+
SMZ 500 mg/kg
twice a week,

2 consecutive days

TMP 100 mg/kg+
SMZ 500 mg/kg
twice a week,
3-4 days interval

12

21

22

49D, 55D, 62D, 63D,

65D, 70D, 77D, 78D,

78D, 87D, 90S, 90S
(72)

64D, 70D, 79D, 83D,
85D, 86D, 86D, 89D,
89D, 89D, 89D, 89D,
90S, 90S, 90S, 90S,
90S, 90S, 90S, 90S,
90S (86)

48D, 62D, 63D, 72D,
74D, 76D, 76D, 83D,
84D, 84D, 84D, 84D,
85D, 86D, 90S, 90S,
90S, 90S, 90S, 90S,
90S, 90S (81)

00 0, 0 0O
0, 0, 0, 0
0, 0 0 0

oo o

coocooco o
cooco e
coocoo

0)

coocoo
ocoocoo

coocoo o
coooo e

(0)

§ SMZ: sulfamethoxazole

respectively
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LI LR BN, RHOBERIMEL TRV
EERRLTWVAD,

EBRCH (trimethoprim 100 mg/kg * sulfametho-
xazole 500mg/kg, & 1 E#%5-)
¢ 105Hi2 D\ T cortisone MLBE 4T\ 22 A5 Fhh
5-FEHRO0E 2 5920 OB HIR LERZE L /2,
ZORER, 66T TOIFERTRTEMTH -7
A, 2HEDOIEF 1EIHI06HBENL A + %
BBL, Z0%L4BOT » P TXTHhohkD
Z]D Pc VA MBI SN, TOKRIE, =
DEHIOZ D58 Tt Pc MisFETFRERIZ
TG TIERWIEERL TV A,

EED# (trimethoprim 200 mg/kg * sulfametho-
xazole 1,000mg/kg, 4 1 [@#%5-)

EERCEIIBIIIEHNETCIES 2 TFHHES
HIFHI LN TELDo72DT, KB trime-
thoprim % 200mg/kg, sulfamethoxazole % 1,000
mg/kg L EFEFE2HFEL LB IEKRS 217
720 EVITRTIL, 1288122V T cortisone L
HE2TV, PRS- H%E498 5 5908 ORISR
LTHELALEZS, REATNTIZBWT Pcd
VAMIRIE NP ST, ZORKRIE, ok
HEEBTPcMROBEL IZIIZLIZFHTELS
LERLTWVA, '

EBRE® (trimethoprim 100mg/kg  sulfametho-
xazole 500 mg/kg, 8 2 [ & ek 5-)

A1 B 5 ETIRCRBICE A - KB TIIsR
PRRSTHY, 202158%5 2 7-DBETIIE
FZDEMEZELLDT, SHICABTIICEL
FUELXHE2H, £hd 2 BRI TH/RET AL
WO FEERSETZ 21DV TORKIER LIS
AT, EBRFKHE64E 5900 DR IZEI%
L, 8L 3, 20O TNTIZEWT Pc
IBEECTFHBRDD 72 LR LTV A,

SERF B (trimethoprim 100 mg/kg * sulfametho-
xazole 500 mg/kg, 3~4 H FIFE T8 2 [#%5)

ARG LEER LA LEAEL B2 MBS T3
HTRELTHBH, E4AHHII3~4 BHEET
BETHRTHD, TOREIIERITRTINL22
BRI DWW CEERBIMG%48H A H90H 12725 TH
BR-BELLLEZA, TXNTOEHWN,S Pc DY

Z MR SNTERD, EB LR, FHHR
DHBZEVPHLNE L T2,

¥ 7 H % pyrimethamine * sulfamonomethoxine &
HlEHAWD & ZiZZh#h 15mg/kg, 300mg/kg
H 1 BRETIZIIREFHOBN 2 E L1225
triméthoprim - sulfamethoxazole &% DB & 13 F N
£h 100mg/kg, 500mg/kg & 1 Bl 5 iz F
RV G TR Dol LEPL 2EEIZHET
&, A1IEFRETH, 2EICHITES 2 THIE
R RSBEFHHREISB SN, B2 BT
THRETHHE, 2HERTEITL3~4HEY
BTHATH, TOHBFIITIZAL KM S L
72

% =

Pc fili 4¢3 @ L) 2 b FEFBEE S 2 v & 131EE
BIRRCT T HAEELMETH S0, BHIZZH
L, BHICHEREABTINEZOE 2 HHT S
ZENTE L, AHLERE LTRMEHND
i pentamidine isethionate (Ivady and Paldy, 1958,
1976) THRIEDL 2 BHAV LR TWA, Lo LAEH
IXEIMER %9 { (Western et al., 1970), X 524
B BRELGEHIFEIN TN DOTHBH, it
< 5 1) 7H| T 5% pyrimethamine & 4 IV 7 7 i
DEHFID Pc RICEHEHTHDZ EMRENT:
(Frenkel et al., 1966; Rifkind et al., 1966; Ruskin et
al., 1967; Post et al., 1971; Kirby et al., 1971), &
HIZ19764 1213 1 FOHEHFI T 5 trimethoprim
& sulfamethoxazole & #l4% Pc fli &Iz HE %D
5B EHH 5N (Hughes, 1976; Hughes et al.,
1973, 1974, 1975, 1978), £ DELE L AW STV
5o

BEPcMiRCEDLZEMILZNIHSE
ZY5DTHAHD, bPETEFEINTHEDIZ
trimethoprim & sulfamethoxazole D& #FI D4 Tdh
bo EH DIX1ITSELR P i DEHRICET 5
MF3E % 47>, pyrimethamine & sulfamonomethox-
ine &%l & trimethoprim & sulfamethoxazole
BHEEDHEBEI OV THWER (FH 5,
1977) %475 &3, 2EFNCOW TR EER



(FHS, 1979) 4TV, TOEEL#E L/,
—h Pc iRDBIEFVHRSICET L% ® A
5 &, F 9 Hughes ef al. (1973) 755 » b # Hw
7> EE& % T pyrimethamine & sulfamonomethoxine
FHOWIBFH LR PEON D o7 L
L7zo L% LERIT Gottlieb ef al. (1984) |2 & huif
AIDS B# D Pc 4EFF5 2 pyrimethamine & sul-
fadoxine DERIBE N TH o7 L BTV 5B, —
7, trimethoprim 4 A% pyrimethamine & ¥ {&
WZ LAY Meyer et al. (1976) 124 - TIRENS-Z
b HY, Hughes ef al. (1977) 1%, St. Jude Chil-

dren’s Research Hospital- C trimethoprim & sul- .

famethoxazole D EFIIZ X A5 KHH 0 7 Pc &%
EFHERLITVEORBRERE L, 3HI10%F
DB DOFEERIT, 1980ELI#EIZ4 { Pc flik
DRIE & A% oo 12 & L7z (Hughes et al.,
1984), EZEDRKEDNMRBFHBZIIBNTY
19784 LIk Z OB B EAMRBE IZIGH S 1,
FRLABTIZIE Pe A D REES30.6%DEET
HoleDE3ABIZHMT HIENTE (418
5, 1984), LA L, COHEITFEHER %KY
AP ORIZERIIDI o GEREST5L DT,
FE, FEE, BRHHAHL: SoBERb#RE S
h, SHIERDAHEOREINLE TR TV,
Pc Mi#BETFHRGICHET2EWERE LT
%, %9 Hughes et al. (1974) DEEHH 5, 1K
- BIXISED T v M R HV, cortisone ¥ 5 & 4T

L "C trimethoprim 50mg/kg & sulfamethoxazole

250mg/kg DEBEG % 1To72L 25, TRTIZ
Pc IROBERL Sl b ol EBE Lz, T2,
i Hughes and Smith (1983) (&8 LA DO F U
BEYEHRS L TH, A3NERKSTLE
LY, BRELXFHTAIENTELLHEL
PARS .
EBOLODOSBIOEBIICING2BE L LT,
pyrimethamine-sulfamonomethoxine & #l & trime-
thoprim-sulfamethoxazole AFIZDWT, BB E

Z, WORGEERHE] RS, H2EESERD

2 BTG T A HEE, 3~ 4 HHERTRS
TERELRERRAA, BRETFHHRZILE L/,
ZDFER, B 1[5 3 Tid pyrimethamine 15
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mg/ kg - sulfamonomethoxine 300mg/kg O ¥ &,
(21F Pc IRBEFHOBN L ET LI LATE
7z %%, trimethoprim 100mg/kg * sulfamethoxazole
500mg/kg TS Td o7z FITHED
BHOR LEEE 2 @G LA, F0O%BE, 2
BERLTEZTH, 3~4HEBTS ATt
12 Pc MRBEDFHHEIRBOOLN, /-8
MixGEz6L, AlOES L TR, RBEF
THTAHEIENTE, BMERICHVCLIERE
EEERBICHVAEIESARRL Y, BERICIR
LZEERAADLOVETH B, Lt bEER
WKL) —EDOFHRE L 1EICHRS LTS, T
FRESLTHHREMLETHAILERLTY
%o BRRIZEBVT bR 2 BIEE OB S »ER
BTHY, ZOBROBKRAETE DRI IERLE
ThhrEERD,

3 & B

Pc i RBIEZHF T L -0OFHHE5I1ETT
WKEBEERIZBWIL{HwHLRTWS, LEALFD

Ji#:43 trimethoprim & sulfamethoxazole 7 &3

FHEZBAIALV LERIIDL > TEEKST

BHHDT, MBEEGLEEXERLHBENLET

b, KRXTRIOETHLSP»IZT S B TE
WEBEIT 572 9 » M cortisone acetate % #%
B LT Pclik%BRTAHREICEITLCUTD
RA G LRETFHR L B L2, Pc B
DBEIIESAVEICLY, MlgFni 2 M
TERMIORTIEILI o7 ,

1. A® FHESE2Tb% D o 72300
BHDOI DL, 2951k Pe BEERL, BEOKEE
HICEBIL L.

2. BH pyrimethamine 15mg/kg * sulfamono-

‘methoxine 300mg/kg &%, & 1 B 58 T,

215 3BUZ Pc DBEVWEELRO-0OAT, »
T DFHRIRPSH B EEZ LN,

3. CH®¥ trimethoprim 100 mg/kg * sulfametho-
xazole 500mg/kg SFl, # 1 WS T, 108E
S FHICHEED Pc BREL R, FHHHREIT
GTEWVWI E®RLT, .
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4. D¥ LEIDAFD2EELA] BIRS
LB, 12889 Pc #8070 D3 % <, F
R0 HB I xR LT,

5. E¥ LtE3DOEFORLEXHE2M, &
BELTHE L7-BETIE, 215265 Pc YT
FREENR % RO 7,

%, 3~ 4 HERBTHRS LA-22BTH, @pl
Pc e 2R LFHRIR 2RO,

UEom<, AHETHNIEImBH L\ L2
Bl OBEKES T Pc IRDORBELFHTELI L
VHOPER 72N, BWERZEDA,S S 1 [
KRESZ AL DB2EBEICHITERBHH

6. F# LEESEFMUHZENHRGTHS

2)

3)

4)

5)

6)

7)

8)

10)

11)

12)

13)

LnEEIHN 5,

X 13

PR, REMZRE, A ¥, 4EEME RE & W & HTHEHE KISE, KB
=, =Z%£5FE (1980): Pnreumocystis carinii fiti %—Trimethoprim-Sulfamethoxazole ¥ Fifs5-
B, WETEZ, 35 (8), 2086-2090

Chalvardjian, A. M. and Grawe, L. A. (1963): A new procedure for the identification of Pneumocy-
stis carinii cysts in tissue sections and smears, J. Clin. Path., 16, 383-384

Frenkel, J. K., Good, J. T. and Schultz, J. A. (1966):
and chemotherapy, Lab. Invest., 15 (10), 1559-1577
Gottlieb, M. S., Knight, S., Mitsuyasu, R., Weisman, R., Roth, M. and Young, L.S. (1984):
Lancet, 2

Latent Pneumocystis infection of rats, relapse,

Prophylaxis of Preumocystis carinii infection in AIDS with Pyrimethamine sulfadoxine,
(8399), 398-399

Hughes, W. T., Kim, H-K., Price, R. A. and Miller, C. (1973): Attempts at prophylaxis for murine
Pneumocystis carinii pneumonitis, Curr. Ther. Res., 15 (8), 581-587 ’
Hughes, W. T., McNabb, P. C., Makress, T. D. and Feldman, S. (1974):
and sulfamethoxazole in the prevention and treatment of Pneumocystis carinii pneumonitis,
rob. Agents Chemother., 5 (3), 289-293

Hughes, W. T., Feldman, S. and Sanyal, S. K. (1975): Treatment of Pneumocystis carinii pneumo-
Can. Med. Assoc. J., 112, 47s-50s

N. Engl. J. Med., 295

Efficacy of trimethoprim
Antimic-

nitis with trimethoprim-sulfamethoxazole,
Hughes, W. T. (1976):
(13), 726-727

Hughes, W. T., Kuhn, S. R. N., Chaudhary, S., Feldman, S., Verzosa, M., Aur, R.]. A., Pratt, C.
and George, S. L. (1977): Successful chemoprophylaxis for Preumocystis carinii pneumonitis, N.
Engl. ]J. Med., 297 (26), 1419-1426 .

Hughes, W. T., Feldman, S., Chaudhary, S.C., Ossi, M.]., Cox, F. and Sanyal, S.K. (1978):
Comparison of pentamidine isethionate and trimethoprim-sulfamethoxazole in the treatment of
Prueumocystis carinii pneumonia, J. Pediatr., 92 (2), 285-291

Hughes, W. T. and Smith, B. L. (1983): Intermittent chemoprophylaxis for Pneumocystis carinii
pneumonia, Antimicrob. Agents. Chemother., 24 (2), 300-301

Hughes, W. T. (1984): Five-year absence of Pneumocystis carinii pneumonitis in a pediatric oncolo-
gy center, J. Inf. Dis., 150 (2), 305-306

eE M, HHEEH KHEEZ WA & WWE & (1977): Preumocystis carinii 3 L O
Pneumocystis carinii BiZcDOW3e 1. £ 2 b, F4mEE, 26 (5), 314-322

Treatment of Pneumocystis carinii pneumonitis,



14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

293

SHEEE REMIE, HIER EHER FEAH BEHTEEX W 85— SHEH
(1984): /NRD Pneumocystis carinii i %—AFR/NREHEIRIC 31 5 RAERIR & Z ORIEH—,
RFHEF, 39 (6), 1219-1225

Ivady, G. and Példy, L. (1958): Ein neues Behandlungsverfahren der interstitiellen plasmazelligen
Pneumonie Friihgeborener mit fiinfwertigem stibiurn und aromatischen Diamidinen, Mschr. Kin-
derhk., 106 (1), 10-14

Ivady, G. and Példy, L. (1976): Treatment of Preumocystis carinii pneumonia in infancy, Nat.
Cancer Inst, Monogr., 43, 201-208 .

Kirby, H. B., Kenamore, B. and Guckian, J. C. (1971): Pneumocystis carinii pneumonia treated
with pyrimethamine and sulfadiazine, Ann. Intern. Med. 75, 505-509

AREE—, BERE, sSiAthd, EHES, LEFE, S@EH (1981) —2—F 2F 2
#¢ & Sulfamethoxazole-Trimethoprim &#iZ & % F5, 2 4%, 69 (7), 163-168

Meyers, F. H., Jawetz, E. and Goldfien, A. (1976): Review of medical pharmacology, 5th ed.,
518-519, Maruzen Co., Tokyo ‘

Post, C., Fakouhi, T., Dutz, W., Bandarizadeh, B. and Kohout, E. E. (1971): Prophylaxis of
epidemic infantile pneumocytosis with a 20:1 sulfadoxine plus pyrimethamine combination, Curr.
Ther. Res., 13 (5), 273-279

Rifkind, D., Farris, T. D. and Hill, R. B. Jr. (1966): Pneumocystis carinii pneumonia.  Studies on
the diagnosis and treatment, Ann. Intern. Med., 65 (5), 943-956

Ruskin, J. and Remington, J. S. (1967): The compromised host and infection 1. Prewmocystis carinii
pneumonia, JAMA, 202 (12), 1070-1074

Western, K. A., Perera, D. R. and Schultz, M. G. (1970): Pentamidine isethionate in the treatment
of Pneumocystis carinii pneumonia, Ann. Intern. Med., 73, 695-702

HHERE A % KTEZ, & B, WE & (1977): Pureumocystis carinii 3 & U
Preumocystis carinii fii %1283 285 M. Pyrimethamine + Sulfamonomethoxine 33 X ¥ Trime-
thoprim + Sulfamethoxazole DIAFENHRICBIT 5 By L8R, FHEmEk., 26 (6), 367-375
HHEME EE B, N @ KEBEZ, UE B W -, FRaEEL BE B
(1979):  Pneumocystis carini 33 & U° Preumocystis carinti fis OWFe . AAEA26I D AR,
FAMEE , 28 (6), 455-464



294
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PROPHYLAXIS FOR PNEUMOCYSTIS CARINII
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Chemoprophylaxis for Preumocystis -carinii pneumonia - with trimethoprim-sulfamethoxazole® (TMP-
SMZ) has recently been widely applied in the clinical field since Hughes ef al. (1977) established a regimen,
which indicated daily administration of the drug for several months or sometimes over a year. In order to
avoid the adverse effect, search for a minimum-effective dose or more convenient way of administration has
been desired. The present paper describes the chemoprophylactic effect of P. carinii pneumonia by means
of intermittent administrations of TMP-SMZ and pyrimethaminé;sulfamonomethoxine (PRM-SMM) in
immunosuppressed rats. The results are summarized as follows:

Group A. Twenty-nine out of 30 control rats which were not given prophylactic drug but given cortisone
acetate showed severe P. carinii pneumonia.

Group B. Inagroup of prophylactic regimen as PRM 15 mg/ kg-SMM 300 mg/kg, once a week, 3 out of 21
rats showed light infection with P. carinii.

Group C. In a group of TMP 100 mg/kg-SMZ 500 mg/kg administration, once a week, 5 out of 10 rats
were moderately infected with P. carinii. The prophylactic effect seemed not enough by this
procedure.

Group D. All of 12 rats which received TMP 200 mg/kg-SMZ 1,000 mg/kg (twice as much as Group C),
once a week, showed negative for P. carinii.

Group E. All of 21 rats which received TMP 100 mg/kg-SMZ 500 mg/kg, twice a week (2 consecutive
days), were negative for P. carinii.

Group F. All of 22 rats which received TMP 100 mg/kg-SMZ 500 mg/kg, twice a week (3—4 days interval),
were also negative for P. carinii.

From the results mentioned above, it can be said that intermittent prophylactic regimens in Group D, E
and F showed satisfactory effect for preventing the onset of P. carinii pneumonia. Among those, the method
used in Group F seems to be most applicable in the clinical field, considering the side effects and in practical
point of view.

Department of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto 602, Japan.
* Present Address: Tondabayashi Hospital, Osaka Prefecture
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Abstract:  Trichomonas tenax was observed in the pleural effusion of Japanese male patient
(70-year-old) with purulent pleuritis. The trichomonad protozoan was found to be concom-
itant infection with Escherichia coli in the purulent effusion. The protozoan measured an
average size of 12.44x in length and 8.52 ¢ in width (n=30). Based on the morphological
features, such as size of trichomonad, number of flagella and short undulating membrane, the
organism was identified as 7.tenax. The aetiological aspects in this case, however, still
remained uncertain, though the patient might be partially affected by a great number of T tenax
in the pleural cavity. As to the two organisms found in the pleural effusion, the route of
invasion was not known. The homosexual behaviour of the patient, however, might haye some
connection with the route of invasion.

In 1867, Leyden and Jaffe described the first case of trichomonad infection from the human
respiratory tracts in Germany'(Walton and Bacharach, 1963; Memik, 1968). Thereafter, few
cases have been reported in the world; only one case in Japan so far as is known. Due to the
paucity information, invasion of the respiratory tracts by trichomonads is little understood
among parasitologists or physicians. To have more information on the human infection with
this protozoan, such a case report seems to be important, though there still remain certain
doubts regarding the exact pathogenesis.

Recently, we have had an opportunity to observe trichomonad protozoans from the pleural
effusion of a patient with acute pleural disease from Kochi, Japan.

Case REPORT

A 70-year-old male from a nearby village presented himself to the Kochi National Hospital,
Kochi City. The patient was hospitalized from 28 April 1981 to 4 June 1981, because of
hemoptysis associated with shortness of breath, wheezing, cough, tachypnea and fever with
severe chest-pain. In the past history, the patient had had fractures of the right 6th and 7th
ribs, having been treated in 1976. Moreover, he had fallen down on the street and injured his
right chest in the middle of April, 1981.  The patient had no history of gastrointestinal disease
and diabetes or tuberculosis, but he was suffering from alcoholism and had a homosexual
behaviour.

Department of Parasitology, Kochi Medical School, Nankoku City, Kochi 781-51, Japan
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Physical examination revealed a well-developed and wellnourished man. Vital signs on
the day (28 April, 1981) of admission were: temperature, 38°C; pulse, 98; respiration, 36; and
blood pressure, 100/60. The liver and spleen were not palpable. The extremities had no
cyanosis or edema. Chest X-ray showed a cured picture of fractures of the 6th and 7th ribs
(1976) and a high retention of the right pleural effusion. The X-ray, after removal of the
effusion, revealed an adhesion of the pleura, caused by purulent pleuritis. By a test thora-
cocentesis on the day of admission, purulent materials were obtained and they were positive for
Gram positive and negative bacteria in smear specimens. The fresh materials were also
positive for Trichomonas tenax. Moreover, in culture of the materials, 7. tenax and Escherichia coli
were found, but not Mycobacterium tuberculosis.  Sensitivity test of E. coli for the following drugs
were: PcA, —; PcB, —; PcS, —; TC, +; AMK, +; CER, +; CET, +; PIP, 4+; CM, +; CFS,
+; CEP, +; and CEX, +.

Laboratory examinations showed the following value at the time of admission: hemoglo-
bin, 11.9g/100 m/; white blood cell count, 22,400/mm?®, with 92 per cent neutrophil and 8 per
cent lymphocyte; red blood cell count, 367 X 10*/mm?®; hematocrit, 38 per cent; blood platelet,
32.4 % 10*/cm3; total bilirubin, 0.8 mg/100 m/; total protein, 5.4 mg/100m/; A/G ratio, 0.74;
GOT, 10u; GPT, 65u; alkaline phosphatase, 11.0 King-Armstrong units; and LDH, 220 u.
The patient revealed a decrease of total protein and a slight liver failyre.

According to the results of labolatory examinations, the following treatments were per-
formed on and after the day of admission: as a wide spectrum chemotherapy against bacteria,
Cephalothin (Shionogi Co.) was daily given 6 g/day for the first 15 days and thereafter Cefotiam
(Takeda Co.), 3 g X 16 days; Cefsulodin (Takeda Co.), 2g X 10 days; and against trichomonads,
Metronidazole (Shionogi Co.), 0.5gX 10 days. At 24 hours after admission, the 2nd thor-
acocentesis was performed and yealded 1,900 m/ of purulent fluid. In order to remove the
pleural effusion, a chest tube was inserted on the right side and this alleviated the symptoms,
such as cough, chest pain and tachypnea, of the patient gradually. A total of 400 m/ to 600 m/
per day of the pleural fluid was removed during the first 3 days after insertion of the tube.
From the 4th day onward, amount of the fluid ranged between 100m/ and 300 m/ per day,
showing a gradual decrease, and the body temperature of the patient fluctuated between 36.5°C
and 37.5°C. The tube was removed on the 21st day of admission when no pleural fluid flowed
from his chest. E. coli disappeared on the 11th day of admission and T.. tenax, on the 4th day by
the treatment mentioned above. The patient recovered and was discharged in good condition
on the 38th day of admission.

OBSERVATION OF TRICHOMONADS

Both the fresh and Hematoxylin-Eosin stained materials revealed a great number of
trichomonad protozoans. The organism was readily identified as Trichomonas by its typical
features, such as pear-shaped form with flagella, undulating membrane and protruding axo-
style, and also by its characteristic wobbly, rolling movement. The trichomonad has four free
flagellae of equal length and a fifth one on the margin of the undulating membrane. It
measured 12.44+1.60 (9.09—16.16) # in length and 8.52+2.41 (4.04—12.12) ¢ in width (n=
3). These features observed suggested the organism to be T. tenax.
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COMMENTS

In the present study, 7. tenax and E. coli were recovered from the purulent pleural effusion of
a male patient with acute pulmonary disease. The patient suffered from the pleuritis probably
caused after spontaneous pneumothorax at the time of thoracic bruise in the middle of April,
1981. In this case, therefore, the pleural effusion might be produced mainly by the pleuritis.
Moreover, the concomitant infection of the two organisms would have an influence against a
bad turn of the present illness. The patient recovered from the disease by 38th day of
hospitalization, having treatment with Cephalothin, Cefotiam, Cefsulodin and Metronidazole.

In general, it is considered that both T. tenax and E. coli are nonpathogenic for man in their
normal sites of parasitism, such as the mouth and the large intestine respectively. In case of
the present abnormal parasitism, however, it would be quite probable that the two organisms,
T tenax and E. coli, could partly affect the patient, in particular the latter being a causative agent
of such a great amount of the pleural effusion. As to T tenax and E. coli found in the pleural
effusion, the route of invasion was not known. The homosexual behaviour of the patient,
however, might have some connections with the route of invasion.

In the genus Trichomonas, three species, T. vaginalis, T. hominis and T. tenax, are found in man.
Of these, T. vaginalis is the most popular trichomonad in ordinary practice of physicians. Thus,
most of the literatures are concerned with the case found in the vaginal, urinary and intestinal
tracts. On the other hand, invasion of the respiratory tract by trichomonad protozoans is a
relatively rare case (42 in total in the world) in human infections (Table1). Walton and
Bacharach (1963) made a chronological summary of 16 literature references to pulmonary
trichomonads reported during the period from 1867 to 1942; they summarized 30 cases from
Germany, France, U.S.A., Holland, Switzerland, Argentina and Japan, adding 3 own cases
from U.S.A. In these earlier literatures, as the variety of names was applied to flagellates from
the respiratory tract, no reliable identification was available (Walton and Bacharach, 1963).
In 1961, Kott and Adler demonstrated serotype differentiation among 7. vaginalis, T. hominis and
T.tenax. However, a clinically reliable serologic test is not yet available (Walzer et al., 1978).
The above 3 cases of Walton and Bacharach (1963) were considered to be T. tenax based on the
morphological characteristics of the trichomonads which measured 13 ¢ in an average length,
while T.vaginalis showed the length of 18 ¢ in similarly fixed and stained materials. Memik
(1968) reported a case of T. tenax recovered from the pleural effusion of a patient with chronic
plumonary disease, and insisted the importance of examination of the pleural fluid of patients by
direct microscopic means, in order to diagnose trichomonad infections. Recently, Osborne et
al. (1984) reported a case of trichomonads in the respiratory tract, along with a review of
reported 10 cases of respiratory trichomoniasis during the years from 1956 to 1984 in the world.

In the present case, a great number of active T. tenax was found in the fresh materials of the
pleural effusion. Such an abundance in numbers of the flagellate might be due to the
concomitant infection with E.coli, in spite of the abnomal site of parasitism; 7. fenax was
normally cultured only in the presence of bacteria (Carneri and Giannone, 1964). The
aetiological aspects of T.tenax in this case still remained uncertain, but pulmonary forms of
trichomonads should not be considered completely benign yet (Memik, 1968).



. Table 1 Summary of references of pulmonary trichomonads from different countries*

Author and year Iggée%f Materials found Name applied Associated disease - Country
Leyden and Jaffe, 1867 2 Sputum Infusorien Putrid bronchitis Germany
Kannenberg, 1879 5 Sputum, Monas lens, Lung gangrene Germany
1880 6 lung abscess (1) cercomonas
Stockvis, 1884 1 Sputum Paramecium Hemoptysis-purulent sputum Holland
Litten, 1886 1 Pleural exudate Cercomonas Tuberculous hydropneumothorax Germany
Streng, 1892 3 Sputum, histologic sec- Monaden Exudative pleuritis & abscess, Germany
tion (1) lobar pneumonia
Roos, 1893 1 Sputum, pleural exudate Cercomonas Purulent pleuritis, lung abscess Germany
Grimm, 1894 1 Sputum, liver abscess Flagellaten Lung and liver abscess Japan
Schmidt, 1895 3 Sputum, Dittrich’s plugs, Trichomonas Carcinoma of larynx, bronchi- Germany
bronchus (1) pulmonalis** ectasis, chronic pleuritis
Artault, 1898 1 Sputum T. pulmonalis** Lung gangrene France
Dollet, 1910 1 Sputum T. intestinalis Pneumonia, lung gangrene U.S. A
Honigman, 1921 1 Sputum T. hominis Chronic bronchitis Germany
Parisot and Simonin, 1921 1 Sputum T. intestinalis Lung gangrene France
Marx, 1927 1 Sputum T. pulmonalis** Putrid bronchitis, bronchiectasis, Switzerland
chronic pneumonia
Navarro and De Alzaga, 1 Sputum, pus from thoracic T. hominis Hepatic and thoracic abscess Argentina
1933 abscess
Glabach and Guller, 1942 1 Sputum 7. buccalis** Pneumonia U.S.A.
Tumka, 1956 1 Pleural fluid Trichomonas Tuberculosis U.S.S.R.
Walton and Bacharach, 3 Sputum, bronchial wash- Trichomonas Pulmonary fibrosis 09 U.S. Al
1963 ings (T. tenax ?) pulmonary carcinoma (2)
Rebhun, 1964 1 Sputum Trichomonas Chronic bronchitis U.S. A
Abed et al., 1966 1 Pleural fluid Trichomonas Bronchopleural fistula France
Memik, 1968 1 Pleural fluid T. tenax Pleural pleuritis U.S A
Fardy and March, 1969 2 Pulmonary tissue Trichomonas Tuberculosis Canada
Walzer et al., 1978 1 Pleural fluid Trichomonas Aspiration pneumonia U.S. A
Osborne et al., 1984 1 Pleural fluid Trichomonas Purulent pleuritis U.S. A
Ohkura ef al., 1985 1 Pleural fluid T. tenax Purulent pleuritis Japan

* Modified based on Walton and Bacharach (1963), and Osborne et al (1984).
** Considered to be T. fenax.

86¢
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Table 1 Clinical laboratory data of the patient

Days after

the operation 14 21 24 25 26 29 33 37
WBC (1/cmm) 7,100 4,600 5,100 3,700 4,000 4,600 4,900 4,000
RBC (10*/cmm) 366 407 386 373 304 337 308 317
HGB (g/d/) 11.3 12.2 11.5 11.2 8.9 9.9 9.1 9.5
HCT (%) 34.9 37.3 35.3 33.4 28.1 38.9 27.7 28.6
PLT (10*/cmm) 43 9 4 3 3 3 16
GOT AU/ 13 30 28 29 26
GRT (1U/}) 7 19 15 20 17
ALP (K.A.F) 8.5 18.4 17.0 12.0 9.9
LDH (U/) 349 491 346 369 301
7-GTP (U/l) 23 84 38 55 44
ZTT (U) 7.6 8.2 8.4 9.9 8.4
T. Bil. (mg/d/) 0.2 3.4 4.7 1.4 1.3
T.P. (g/dl) 6.8 5.3 4.7 6.2 6.8
Alb. (g/d/) 3.5 2.3 2.4 3.7 4.4
T. Cho. 198 74 79 109 120
CRP (mg/d/}) 20.1 0.1
BUN (mg/d/)) 35.7 15.8 9.7

Crnn. (mg/d/) 1.6 1.0 1.0
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Photo;‘ 1

operation). Stained with Giemsa stain. X 1,000: a) Ameboid form. Schiiffner’s dots
can be seen in the lower part of the cytoplasm. b) Mature schizont with more that 16
merozoites. c¢) Gametocyte in the center and two ameboid forms.
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A CASE OF PLASMODIUM VIVAX MALARIA
INDUCED BY BLOOD TRANSFUSION

- KEenvicuHr Yano', TosHio NakaBayasHI', ToMoAKI WATANABE?,
TervO FujiMoTO3 AND SHUN-1CHI SAKAMOTO3

Received October 7 1985/Accepted November 11 1985

We have experienced a case of transfusion vivax malaria. A man aged 60, a wrapper, had been in
Siberia from October, >1944—, to October, 1948, where he suffered jaundice for a month in October, 1946,
He had no other trip abroad and no history of malaria in the past. He was in a hospital to treat fracture of
the right femoral neck since January 30, 1985, and an orthopedic surgery of the right hip joint was done on
June 19, 1985, He was transfused with three packs of red cell concentrates on June 19 and two on the 20th
to cover the bleeding at ‘the surgery. He developed moderate fever from July 5 (16 days after the
operation), and high fever and nausea and anorexia from July 10, and anemia from July 13. He was
diagnosed as Plasmodium vivax malaria on July 17 (28 days after the operation) and treated intravenously
with quinine dihydrochloride (400 mg), and then Fansidar (3 tablets for 3 days). He was completely cured
by the treatment. '

Four of 5 blood donors were Japanese and had no association with malaria. Another donor was an
Indian from Punjub State, a known malaria endemic region. After coming to Japan in October 1984, she
stayed in Osaka without any malarial symptom. The vivax malaria was most possibly induced by the red
cell concentrate from this blood donor. This is the second case of transfusion malaria in Japan since the
war-induced transfusion malaria had disappeared in 1965. v

Since personnel ‘interchange between Japan and many malaria endemic foreign countries increased
heavily in recent years, we have to pay attentions to transfusion malaria in Japan again.

1 Department of Protozoology, Research Institute for Microbial Diseases; Osaka University.
2 Osaka Red Cross Blood Center.

3 Department of Surgery, Fujimoto Hospital.
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ECOLOGICAL STUDIES ON THE LUNG FLUKE,
PARAGONIMUS OHIRAI MIYAZAKI, 1939

1. INFECTION RATE WITH P. OHIRAI METACERCARIAE
OF BRACKISH WATER CRABS COLLECTED
FROM THE SIX RIVERS IN THE TOKAI
DISTRICT, CENTRAL JAPAN

Kikuvo MaTtsvo! anp Kivosar Makiya?
Received October 20 1985/Accepted November 13 1985

Abstract: A survey for the detection of Paragonimus ohirai metacercariae in brackish water
crabs was carried out during the period from October 1982 to September 1985 in the six rivers in
the Tokai district, central Japan. These rivers are the Ibi, Nagara, Kiso, Nikkou, Shin and
Shounai river which flow into the Ise Bay between Aichi and Mie Prefectures. The brackish
water crabs collected were of the species Sesarma dehaani, S. intermedia, Helice tridens and Chasmag-
nathus convexus. Paragonimus ohirai metacercariae were detected in the first two species.
Metacercariae were detected in crabs collected at 17 out of 19 study sites which are situated from
about 5.5 to 13.0km from the estuaries of the Ibi, Nagara and Kiso rivers. The infection rate
was 2.7-100 per cent for . dehaani and 0.9-100 per cent for S. infermedia, while the average
number of metacercariae per positive crab was 1.0-96.0 and 1.0-30.2, respectively. The
infection rate was higher among the crabs collected from the twelve study sites situated about
6—11km up from the estuaries of the three rivers. Although a survey done in 1958 reported that
only two sites in the Nagara river were positive for crabs, the present study revealed that the
infected areas were distributed widely along the three rivers. In the present survey, a new
P. ohirai-infected area was found along the Shin river for the first time, despite only limited
investigations in the other three rivers. No crabs with metacercariae were observed along the
Nikkou river, where P. ohirai had been found in the past.

INTRODUCTION

It has already been reported by Miyazaki (1944) and Yoshida et al. (1958) that the crabs
with P. ohirai were distributed in some areas of the estuary of the Nagara river, Mie Prefecture,
central Japan. . However, no intensive survey has been conducted in the Tokai district.

The present authors started ecological studies on P. ohirai in 1982 in the Tokai district,
where six main rivers flow into the Ise Bay at the boundary between the north-eastern part of
Mie Prefecture and the western part of Aichi Prefecture. This report deals with the infection
rate with P. ohirai metacercariae of the brackish water crabs in the study area.

I Department of Medical Zoology, School of Hygiene, Fujita-Gakuen Health University, Toyoake, Aichi
Prefecture, 470-11 Japan.

2 Department of Medical Zoology, School of Medicine, University of Occupational and Environmental
Health, Yahata-nishi-ku, Kitakyushu, 807 Japan.
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. SURVEY AREAS AND METHODS

The sﬁrvey was made during the period from October 1982 to September 1985 in the
estuary areas of six rivers, the Ibi, Nagara, Kiso, Nikkou, Shin and the Shounai (Figure 1).
Brackish water crabs from these areas were examined for P. ohirai metacercariae.

The Ibi, Nagara and Kiso rivers flow into the Ise Bay in the border area between Mie and
Aichi Prefectures, after forming dry riverbeds of various sizes. The first two are about 500 m
and the third about 750 m wide, at their estuary. Long breakwaters are constructed on the
right side of the Ibi river, on the left side of the Nagara and on both sides of the Kiso river.
There are many dry riverbeds of various sizes along their waterways, which are covered with
reed communities (Phragmites communis) and flooded partially or entirely at high tide.

The Nikkou river, about 700 m wide, flows into the Ise Bay about 8 km east of the Kiso.
The Shin and the Shounai between 100-200 m wide, are close to the Nikkou. Sandbanks with
reed vegetation develop between the waterway and the long breakwaters on both sides of the
Nikkou, on the right side of the Shin and the left side of the Shounai. Between the Kiso and the
Shounai are wide stretches of reclaimed land which are utilized for farmjng, industri_al areas and

Meihan High Way

Route No. 1

Ise Bay

Aichi Prefecture

Ibi river

: Nagara river

. Kiso river
Nikkou river
Shin river
Shounai river

Mie Prefecture

S o

/ Ise Bay

Figure 1 - Sketch map showing the six rivers where the surveys were carried out.
A-S: Collection sites on the Ibi, Nagara and Kiso rivers.



309

seaports. In September 1959, the survey areas were hit by a big typhoon and flooded.

After measuring the maximum carapace width of the collected crabs, their livers and gills
were removed and separately compressed between two glass plates. The specimens were
checked for metacercariae under a sterco-microscope. The metacercariae detected were
identified as those of Paragonimus ohirai Miyazaki, 1939 based on their morphological characteris-
tics. In some cases this was corroborated by checking the morphology of adult worms obtained
from experimentally infected animals (Figure 2).  Although Iwata and Nagayoshi (1985) are of
the opinion that P.ohirai is not an independent species, the authors here adopt the current
theory that P. ohirai is an independent species within the genus Paragonimus.

a b

Figure 2 a: Metacercaria of P. okirai obtained from Sesarma dehaani collected from Kiso river.
b:  Adult worm of P.ohirai recovered from experimentally infected rat (59 days
after infection, balsam-mounted specimen).

REsuLTS AND DiscussioNn

1. Infection rate of crabs with P. okirai: In our preliminary experiments for elucidating
the relative abundance of metacercariae in different organs of crabs, the infection rates for liver,
gills, muscles and reproductive organs were 90, 10, 5 and 0 per cent, respectively, in 20
specimens of Sesarma dehaani collected from the Kiso river.  According to Yoshida et al. (1959),
the rates for 29 spécimens of S. dehaani from the Yura river, Kydto Prefecture, were 93.0, 17.2,
20.7 and 6.9 per cent, respectively. Only one crab was observed to have negative liver and
positive reproductive organs, while another had a negative liver but positive muscles and gills.
Based on the present results and ~the~pfevious- report, the examination for metacercariae was
carried out on the whole liver and gills which could easily be removed for this survey.

Four species of brackish water crabs were collected; Sesarma dehaani, 'S. intermedia, Helice
tridens and szasmagnathus convexus, in order of abundance. The majority of the crabs collected
were S. dehaani and S. intermedia, in which P. okirai metacercariae were detected as shown in
Table 1. A total of 985 crabs was examined and metacercariae were recovered from 454.  The



Table 1 Infection rate of crabs (Sesarma dehaani and Sesarma intermedia) with Paragonimus ohivai metacercaria (mc)
collected from five rivers in the Tokai district

Sesarma dehaani

Sesarma intermedia

. . Date of
Locality Site* No. Average No. of No. Average No. of
survey ex al\rL(;h ed infected mc per positive ex al;ln%ned infected mc per positive
(%) crab (range) (%) crab (range)
May 16 1984
A Jul. 10 1984 16 0 108 1(0.9) 1.0 (1)
Aug. 30 1984
Oct. 17 1982
B Nov. 14 1982 42 38 (90.5) 7.8 (1-39) 6 5 (83.3) 5.0 (1-19)
Ibi river Feb. 20 1984
C May 16 1984 3 3 (100) 19.7 (14-23) 14 11 (78.6) 6.6 (1-22)
D Apr. 17 1984 17 15 (88.2) 31.2 (4-167) 1 1 (100) 10.0 (10)
E Jul. 10 1984 20 18 (90.0) 28.2 (1-95) 9 8 (88.9) 12.4 (1-30)
F Apr. 17 1984 55 31 (56.4) 13.4 (1-156) 2 2 (100) 5.0 (2-8)
G Jul. 10 1983 12 5 (41.7) 28.4 (1-81) 1 1 (100) 5.0 (5)
. H Jul. 10 1984 24 17 (70.8) 12.2 (1-27) 7 4 (57.1) 9.5 (5-14)
Nagara river | gep 2 1983 7 1 (14.3) 20.0 (20)
J Oct. 13 1982 10 0
K Jul. 23 1985 37 12.7) 1.0 (1) 19 1(5.3) 1.0 (1)
L Jul. 23 1985 54 18 (33.3) 1.7 (1-4) 11 1.1 1.0 (1)
M Nov. 14 1982 24 21 (87.5) 11.3 (1-44) 13 10 (76.9) 7.6 (1-17)
Nov. 7 1983
N May 5 1985 54 34 (63.0) 9.6 (1-57) 6 4 (66.7) 21.3 (7-46)
) ) (0] Sep. 4 1985 19 11 (57.9) 6.7 (1-23) 25 11 (44.0) 6.9 (1-24)
Kiso river Oct. 17 1982
P “Jul. 23 1985 179 124 (69.3) 23.1 (1-255) 35 30 (85.7) 30.2 (1-114)
Q chte-p 18 1oe3 39 13 (33.3) 2.6 (1-12) 17 5 (29.4) 1.8 (1-4)
R Feb. 2 1983 10 8 (80.0) 96.0 (20-219) 1 0
S Sep. 4 1985 59 0
Shin river T Aug. 10 1983 18 0 4 1(25.0) 1.0 (1)
Nikkou river U Sep. 6 1983 7 0 ‘

* Collection sites A-S are indicated in the sketch map in Figure 1.

01¢€
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infection rate for S. dehaani and S. intermedia was 50.7 and 34.4 per cent, respectively (overall
infection rate=46.1%). The infection rate for liver and gills was 50.1 and 4.5 per cent in
§. dehaani and 33.7 and 3.9 per cent in S. intermedia, respectively. A total of 7,866 metacercariae
was recovered from the two spesies of crabs (average number of metacercariae per positive crab
=17.3), of which 7,752 were obtained from the liver (98.6%). The number of crabs with
positive gills and negative liver for P. okirai was four in . dehaani and two in S. intermedia.

The relation between metacercaria infection and crab size was analyzed for S. dehaani at Site
P of the Kiso river, where many crabs were collected. The infection rate increased with the size
of the crabs; 0 per cent in crabs of less than 9mm carapace width, 62.9 per cent in those of
10-19mm, 78.1 per cent in those of 20-29 mm and 100 per cent in those of over 30 mm. The
corresponding values for the average number of metacercariae per positive crab were 0, 20.1,
29.5 and 31.3. A similar relation was observed in §. dehaani from the Maruyama river by
Miyamoto (1961); 2.0-14.5 per cent in the group of less than 10 mm carapace width, 46.2—-60.4
per cent in the 11-20mm, 75.7-84.1 per cent in the 21-30 mm and 87.5-87.9 per cent in the
31-40mm group, respectively. The average number of metacercariae per positive crab
increased with the size of the crabs. This indicates that larger crabs with a longer life span and
more chance of being infected, have a higher infection rate and heavier worm burden.

2. Distribution of the infected crabs in the survey areas: As shown in Table 1, S. dehaani
and S. intermedia with P. ohirai metacercariae were collected from 17 (A-I and K-R) of the 19
study sites of the three rivers, Ibi, Nagara and Kiso, and one site on the Shin river.

Along the Ibi, a high infection rate was observed at Sites B-F on both sides of the river
(56.4-100%), and the maximum number of metacercariae per crab was 167 in S. dehaani at Site
D. The average number of metacercariae per positive crab was 7.8-31.2 for S. dehaani and
5.0-12.4 for . intermedia, respectively. The infection rate was lowest at Site A, about 2.5km up
from Site B, where only one metacercaria was detected among 16 S. dehaani and 108 S. intermedia
(infection rate: 0% for S. dekaani and 0.9% for S. intermedia).

Along the Nagara, a high infection rate was observed at Sites G and H (41.7-100%). The
average number of metacercariae per positive crab was 12.2-28.4 in §. dekaani and 5.0-9.5 in
S. intermedia, respectively. A low infection rate was observed at Site I (about 1.5 km down from
Site H), where the rate was 14.3 per cent for S. dehaani, while no S. intermedia was collected.
Metacercariae were not found at Site J, about 4km from the estuary.

Along the Kiso, a high infection rate was observed at Sites M-P and R; 57.9-87.5 per cent
for S. dehaani and 44.0-85.7 per cent for S. intermedia. The maximum number of metacercariae
was 255 at Site P, and the average number of metacercariae per positive crab was 6.7-96.0 in
S. dehaani and 6.9-30.2 in §. intermedia, respectively. The infection rate was not so high at Sites
L and Q; 33.3 per cent for §. dehaani and 9.1-29.4 per cent for S. intermedia. The minimum
infection rate was 2.7 per cent for S. dehaani and 5.3 per cent for S. intermedia at Site K (about
5km up from Site L). There were no metacercariae at Site S, which is about 4km from the
estuary.

Some of the areas in the present study had already been surveyed 27 years ago for P. ohirai
infection in crabs by Yoshida ef al. (1958). During this quarter-century the estuary area has
been greatly altered by various factors, such as flooding caused by a typhoon (1959), expansion
of harbour facilities following land reclamation, development of industrial and farming areas,
and construction of breakwaters along the rivers. One area of the Nagara river where crabs
with P. ohirai metacercariae were collected 27 years ago is close to Site J of the present survey.
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The infection rates in 1958 were 11.1-25.9, 5.6 and -.7.0-33.3 per cent for S. dehaani, S. intermedia
and C. convexus, respectively. = At present, the riverbed is markedly narrower than before and is
submerged at high tide. The population density of the crabs was very low, and the few crabs
collected were negative for metacercariae. However, the present study revealed that S. dehaani
and S. intermedia with P. ohirai metacercariae are distributed in wide areas along the riverbeds 5.5
to 13.0km from the estuaries of the Ibi, Nagara and Kiso rivers, and that the infection rate for
P. ohirai was highest among crabs at a distance of 6—11km from the estuaries. There are two
endemic areas of P. ohirai near the present study area, the Shimoda area in Shizuoka Prefecture
and the Maruyama river area in Hyogo Prefecture. The former is small, and the infection rate
for crabs was 2.4 per cent (Sano et al., 1981).  In the Maruyama river area, a high percentage of
P. ohirai metacercaria infection was observed on the wide riverbed along 0-2.5km to 7.5-10km
from the estuary by Miyamoto (1961). But these endemic areas are narrower than those in the
present study. '

Along the Nikkou river, the eastern part of the present survey area, a limited number of
crabs collected were negative for metacercariae of P. ohirai, although this area was positive in
S. dehaani and S. intermedia in 1958. In the whole Shin and Shounai river area, a single P. ohirai
metacercaria was detected in one specimen of S. intermedia from the Shin. This result reveals
that P. ohirai is distributed in this river area for the first time, though the infection rate is low.

CONCLUSION

The examination of Paragonimus ohirai in crabs was carried out for three years from October
1982 in the rivers, Ibi, Nagara, Kiso, Nikkou, Shin and Shounai in the Tokai district of Japan.
The majority of crabs collected were Sesarma dehaani and S. intermedia, in which - P. ohirai
metacercariae were detected. This study revealed that crabs with P. ohirai are distributed in
wide stretches along the Ibi, Nagara and Kiso rivers, and that the infection rate was higher in
crabs collected in areas 6—11 km distant from the estuary. Despite a limited number of surveys
on the other three rivers, a new P. okirai-infected area was found in a stretch of the Shin river for
the first time.in the present survey. ‘
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XL ETHEERR L TH B, HLdHS
MBEVHBRL L, RECEERFIICETLERHY
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IREMEIBEIEVKEOERTHY, L
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EIRBLTVABMICEL LW FFDZ L E
Bbhs,

BIE, 77U hREOBERBTEROEEN
PETEEERDERE 2 o TWARTFHRDOES
b DI

<517 (P.falciparum, P. vivax, P. ovale, P.

malariae) '

MBS (Schistosoma mansoni, S. haemato-
bium)

77 HBERIE (T. gambiense, T. rhodesiense)

T atVAIE  (Onchocerca volvulus)

REPROBEELEZEZOLND, 7477
(Wuchereria bancrofti), Kala azar (Leishmania dono-
vani) U & v KH% (Leprosis) % &5 < o

FELERP AR TEERBICEEYS 2
TWANPITHENT, BEOWALTEIFHEL TR
2o B, 4%, WRREESEE, FER¥E, R¥HE,
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BRTHOEGEEECHTEENTWEES XN
B LU 7 H = TORMK AR % 19844 9
—NAZPFRANT, T2 AH I3 BREEISIR,
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BREDD DA XIIBGESE2%, HIZEYLT X
Lhrolze LAL, 2FEVHYTDHZKNT
DHFERRBLUEEISL, WThobDdb o
AT N2 BiEH Gn) EBbh b, Y H =T
RIGED b DI8PLr 3L, HINED S DTIFST
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808 & UN105 A #£ICmUX L 7z ik % E P iZ AR
ELTHBgLILIS, TRTEBRHERTSH
7o ZORRICTHER D IR BHFENRALLNS
Lit, AREAELEELYET D, TABEATER
DIMAEW, W% &5 AR H21EDH} T H =
FEORE LD, ZhoDdDh 5 ik H A
FSNANTERVWEE LD 57,
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4 Trypanosoma cruzi NDBFR@ICEH L
9 B RRARANE
W OH, B OFlE, ME EC
(RIFX - AR - JR3)

T. cruzi ZERIZBRET D LITLALOREYL
RIS 255, PTHHMAE WEPURAER, Mg
BICBAENH DL ENTWE, —FZOFERIC
13 reticulotropic strain & myotropic s. & 253 1),
F7-H VT WA Tulahuen B IXRTEICE L T
Wh, ZZ TERBEDOERD in vivo TV A
BB D 5 2ERICHATHRI,

<y A (ddY, 2~ 37 A#) IZ 5X10* trypo-

mastigotes ¥ BIENEEME L, #Hi#E%3, 5 7, 10,
14, 18HZ.Ly, B, B2, B, MEEEE KERESOH,
B (AEL—HONExEbBo72bD) 6
WEBROEE Y F 70y REXFA4HF— (900~
1,200rpm T4 ~ 5M|]) THEHEL/zDH, Ficoll-
Conray # (HLE 1.087) LICERE L TEIL (1,600
Xg 30min) L, PEBICERLIZERET R
AR TRACB/H LI, ThEFLIAFEEBL
amastigotes % 54 L CHBHNOREBE © KD
720 FERYLIBRE % 3R A I ISR B SRy 1
YR b H 5 tissue stage F RV T HEDS H 5905,
REOHFPELEPIBETH 5,

FORR, HRROBLHCIIEET HRARILRE
HEEARAIET DI L, L& EE T4
B, HCRISARICESBEIGEL, £72
B2, BF, O, BETIR4~5HEONICEERE
E L CERPICTICEA Lize Z OBE OB
1% parasitemia D F LI —F LTz, HKBEE
WELE EDEERNY ) OMEFIIER LA
BATHIIEDI/ 10T CH o720 BARETIE
FLHOME»PSIIERE RVBE o7z, L
LM A O amastigotes DOREFEBARE X155 2
& 13 C & 7277 reticulotropic strain T3 % FrLL & &
BN L D LERD 1 DTH HHEBBEAMED
HBIZOWTIMBORE I RiE R 5% v,

5 Filtration method & Animal exposure
method {Z & % Cercariometry O Lk 4
ik W
(RWK - BHERRAR - FF4EH)
¥H ff— (EREX - Eg)
Davip K. MIGWE, GIDEON N. ZIRO
(Division of Vector Borne Diseases,
Ministry of Health, Kenya)

{1 0% A DOFEATH T, KRG A &
LTHEFRHIN T ) FhIC X ) ERIIELR
HOBGEE ZIT T 5, o THREBOEIKFAE
DIz, ZO &) RAKIEMBREVA )T
WE o TEDEEFLEINTVEPTHDI LN
YV-ETH 5, Cercariometry {3, = DELEHEIE
DIzODHETH Y, #hid Filtration method &



Animal exposure method 12 KB 25,

AEEE SF, Eoou o E IR BE O RAT#E
THhAHETF=TEZ 7 LVHERIIBWT, W% FEE
ITWZOREY KB LA, fEHE CERICL
{FH & b Water contact site % 2 7 T2 O,
1E ‘{2 Filtration method 12 £ % Cercariometry T
L) T OB % A M72. F 72 Animal expo-
sure I3, 1 APFIZDEACDNLRY — % FWIE
o 1 BHEIT-72 #O#F Fitration (124 1
K1IHIZ2ZTEDE LA ) 7HBRE Eh/z Water
contact site Ti3 Animal exposure {2 X 9 4 PLoN
LAY —IZAEBIEROR R OBGEARR L,
%724 9 —J D Water contact site Tizt L5 Y
7 ROB R OB % 5 72,

7 4 — ) FFE T Cercariometry % ERid 5B
12, BETHY LS DELITZAAEWIHF
HH 6 &9 LCb Filtration method 25Fk& SN 5
25, TENE4ED X 9 12 Animal exposure me-
thod % BtH L T Filtration T/ 5N/ F — ¥ A3
BICEDREDRELFIZRITLEVIZ L E
LD L TWLERSHL LBbI b,

6 74T-BEICHIBT4SVTENKEE
DBK
PN S
(RIGK - SRR - #4Eh)
JU . MaTAKA (7 4 U —F - JEHE)

T7ATV—ED7 49 TR, BEEEHHER
WoNT 707 PRRBT, ELBANLIL Aedes
polynesiensis & Ae. pseudoscutellaris T 5, i
W2 & o T Ae. fijiensis NEBERZE % R7:T &
Wi h, F7: Rotuma M Tid Ae. rotumae H5iE 4
WEENTnDE, 74 V-BIXBIIET745Y7
SEXTHIZIE, YT FNHINNTT  (DEC) 2k
HEMBENRB SN, 19694£1 A26H & h 2H
T 5 ODOHIBIZHTT, YUF) 6 EDEHE TS
N7z, G %L DEC 5mg/kg/week % 63, 7]
SMXEA1M22H B, #EH 140mg, EEIE
ITFEBT, BHERI0-20% b - 22F BRI
1% TFICETCTFRLE LAL, 7adc2 b
DERD LN 7 4 5 ) TEPBSTHIZoN, £
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7 FRBIEDRET
—HRFREITHNICOWT—
W™ 47id, #L E, BH KEZ,
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DL LT, MO, B LBk,
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8 Kaposi’s sarcoma @ 3 &
wE Ef, Bl & sFiEH ﬁ‘
‘ (RIGX - BWEERF - RER)

Kaposi's sarcoma &, 19804ERi#7 5% E %
EL7BFRMEZICEHICHEIT LT A BENS
RIELRSERE AIDS) [CEHRIHRT L &8
BESN, WhHrKEBESRBLI LIk oT, #
L T Kaposi’s sarcoma 1& & & § & b2 s
RHET 7 V) A BEIRICHFEL T 72DT,
Kaposi’s sarcoma % %3 % AIDS O#2iR% b 7

T HITRD Z)EU-@N »HbH, L» L AIDS @
Kaposi's sarcoma & 7 7 Y ﬁ)ﬁkiﬁﬂ’]&l—lﬂi%ﬁ’

ELA—DbDTHLPEPRETHLENH %,

EEEBERETHICIEZRPR Y REBRAGEN T
BHLTH D, HEOIZIITAELE, FRERT 7
Uk ST 7)) A2 BT B Kaposi's sarcoma
DIRBEMHERFE 1T > TV 525, Bk AIDS
DHGH B L K E D & AT LRE 21TV 5,
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1) 779 %@ LA Kaposi's sarcoma:
NESLIBTOLS 251 5, a) BAR: B
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BTHI NS, BUENEETHL LEDNS,
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ANRBEL FLGEARBL, G O EHOEES
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TH )BT S IZIFF LIS HHT 5. 2%
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bo . o
2) PR A Kaposi's sarcoma: JC3K,
it E, BEKICHD, RKTREA ¥ YTA, L
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MRBFIREAEELTH 5,

3) AIDS %! Kaposi's sarcoma:
T2, HFEEIIZ WV,
Y 2 SEIAE G,
THhb,

AIDS 12 5
TREEAL UL, SRR
P B LR A% 13 1 P A A

9 TA4VEZ AYNRIMN- 1 FHHED
HUSRI2EED & 15 H L ORI
ER KR (EEEK - AREAE,
HAAL Y v 7 RER)

Ny BILERD A R I (HFE 10,664 km?,
1980 D NI4T A, 3704 EHiElE, R
85%7%5% M) v JHEE) DA T HVEE (MNatk
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HEDMDZ L THL DHhOBREICERL TV 5,
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= (REHE™T) 63 A (Db 2 NIFER)
HiRE S, MHR Nlagan 1238V Gamu (A O
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THEHETDH, "L TIEsTHTIZT S
AT By WEBELRRA M BLE)THB,
PEoTLodh Lizhy oy —ii— bDHHE— L
WPETH D, KIZ Application 1258 A L7- LAY
D THRAERIE, BMHTbRWIE, D3 g
# T research topic #EE LW I &, REIR
TL, RETAHRELTHEOBREL+RES A2
&, 7, BICHEMHERICARLBLTRIR %2
135 TSERU, 2B Z LA EBOITHN A,
RBEICTL - T7IRIDORE (RL—A, #
BEA, 1Y FA) PRETLIHEAHETHAHLI L
LAEFTSHEICES, BEVWOVBZEE L CHRE
THIEDVEEELEbh,

4 12FxY7

EH &
(WEX - E - BREHEREERERZR L 5 —,
SREK « BAHERT)

A Y FAYTICBITHERREICL S - T,
TP LIPI L SN2 AMBEOEELES RQIE
OBV, TDROICFTEDER % E I TIER L
TIRUET 5, ZOFHRIICOVTIIEARMERET
7ZXEHBEICT, ULERT ¥ v 2 DB LR
BEMCZEERB, ZORAIMBEOBE &4
CEZLRW,

RIZEELRI LI, EWAI T ¥ —3— DO
ETHbHo Thilit, X¥ (BERHHVIIHE
wkt) F7CIREVMER (B¥ - fEZER) 27
BB OLITRBATHLZ LR/ E T 2%,
7273, RZRIESEHFHE (Directorate General
for Higher Education, DGHE), =37 f 257t 124718
% (Ministry of Health) D E#ETI2H 5720, AL
MEOCHMPOLWINEBEPFEL 25, M
EYE - AN RAERFNIE T, REEGEER
RIERILD7:H O MAEEFAERIUI L 725 C,
DGHE MH TR REREIZZZTHEEDOAIC
BRE 3, RE—RICEMTD-0ICIIREE %
18 U T4 (Health Center) D¥ER 2% iF 42T
TR 5w,

MERFEIIAF20EIZDI - TA Y FRATTHE
FHEEKFEEETER L7228, Jhiiz3 i



FIFoNb, F1H (BROD5EH) IXFME
DESTITV, H28 (WI104R) 1 JICA (H
# OTCA) DEBI %2}, 38 (BEDS5E
) (3 B AEAIRMES (JSPS) DB % ZiF T
5, JSPS 7ud s bk, EHEHEL LTHEM
(B#EEL) OBSEL2BIFTWA,
WTRDBAICL BT EZ L THA )W,
ROBED S FIE, FHMEES & AMRE L E
FNDIHICHBEHRINE,

5 PEAR‘NE
A #— (UK - B - FFEHR)

PENGAPERIEFEL (PEIEREE) 134
BelXKEEHOEE L, SHEBTORRAIE
AZEBESNTSEY, BAffLsh-BEORE L
XHEZ L OHEERERICHITTREL TV,
ZLTHPWMEDORFH I EH -2 E Y LIEH
DZRLTHIELTWA,

AMRFETIIERRRO—RE LTrh#EARM]
MEMIIBNTOIXRRRENERS T3,
19844F P EETWEMKZE (TEEZERZBRE
K¥) B LOTLHEERESER & AUKESEIRBIZKR KT
EVHERE SNz, FREIHERO TR IRED
ERO LI THEOBEMEN *EEL, B
BREOBMIIEOWTEEHE, TETREX
HAHZONYOX, EFEHSB L THBRY O
WEEZDOVWTENLLIELTWELDTH A,

HEIIRKHBERDO-019824F, 19844 L7
B, EMFHE LSRR TS DIV, 2275, NE
AR EERFER LR LEE 255 T TIZ14H
MELEET 5,

= E O XAV BE B X (2 19844F 2 A A 5148
A (REBKX 30, ZHEMIX 118) & HIRRASEH
SNTW5, &8, FEMBXIINEARITIES: &
AIEDIERMIEMLEZ LI ANBHEKT,
CEMXIRATAZRF L TANLIBEXTH S,

6 MATHRE

FHE E— (BEJRBK - o HA)
XEEREHEERIZLY, 714P—, vux
v#B, NTT - Z2-F=7 PNG) TOEH

323

FAEEIT 72,

RO LEER EEMRS IRE-TEHESE
HrEBRE B A EHRULR N A SR B AT
RORABFTOFLE R 572, LA FEEH LT
B HEAEMEIZE Y, 7 4 Y —13 University of
the South Pacific (USP) & Institute of Marine Re-
souces, ¥ & » {3 USP #HIZ & % USP vu*®
a8, PNG ~\iZ University of PNG & Uni-
versity of Techinology D& X% (BigRFii>C - B
REWE) L) ORMBEA~DBHIZLETSHS
RIS, SEFEAFFEAREI D RS i,

WFNROETOBHFOFTOIEHIC, S5I1TH
DERERVLELTLVYOEY, PNG o7,
PNG i Institute of PNG Studies 2SS FF T 0 &
LTH DA, BEREICHRY X 512 Medical Re-
search Advisory Committee D &FWiF X AWK T
H5b,

EEDORARFT, VISA OBBICE LTI, £
HABEOBRERROXH SR E N2\,

O
1) WAEMFAEICET A EESEE RN - K
M) —NEE LR XLE 58, W57
BAL 7 =7%4% (News Letter No. 12-13)
STT e Za=-¥ZT7, VAEY, 749
F &7 = 7 B E OIS I DOnT
(A F AT R EARIEHE)

F—AMFUT, Za—=T=5 0K, X7

TZa—=F¥27, VOEVER, 74
19814

v-,
[ E
I70FTTER, v— T v VHHE, X
7 AE, b~ 7 EH, 19824
5) A guide for foreign research workers seeking
to research permits to enter Papua New
Guinea, 7 H PNG Af#igs

T 7
wE it
(RMFK - BURERT - 7%3)

WRERT7 7)) AIMNEST B4 = 7HAEIIZFD
BhreBREEL, BEDLIEEE, ZEOEF



324

&, Bub - R - HEBBOREN, BROSHT
FUZH DO TOVEMRIER SN TAEr =
Y, Bk, Bic OERIHE - THOAETIRAL
BLINTOWBETH D, y =T IHEHRICLH
HFARLBELEFE - NS THE, Choo
BHA S, EEOEISRMNEEIAFEZOLRE
D—BE LT, EFMEFHLREBLEY, Tk
Hb O TEBOEHATMELIT>CTE7. b

AETHRIBOHEBLERD b LIZZHEMHEBD,

EWRELIT-TBY, Thir YDOBEREEETT
Wh, .

FoT7OBEHF AT EIE, LB baEO
HRBIIL > TORBEFECTHAILRIILD,
L DFEHFICEINTWEDT, %< ORfEE
PEEL, BARFMERSS F 1 O CREEHR L&
HTHREDER XG> TWwh, ¥=TIZHBIT5H
EWRAEEFTOFREIL LT, TTREEF»S
REFTIE P REE LN, ThIZEDLN
T-HGARMICEEA L, PWRESIEE, HEED
RRCHR 2B EIE, BE, PEAL LRIz
THETSD, y=7THR I EA & UTENE
ELZERTHEEL oML, FFIIE,
HFUTINLMEE AV L VIZESTHEN LS
Lh—FERTL, HiEs, HEREB LUHF
MESLHET 5. 7= 7THAFBIEOLEEICED
&, EWRAEFTHYURIBEENE I B 722
ELHBHH, AT L EOBRIZEWT KK
FERFANEVEDbEL LI VERDbNRS, HYEN
ERANTH D E—BEMEN LV,

LB, FA4OUERERZOMOBFIENER, BT
b & = T RIOFES L DX EDOIFRFIFEIC
BRL T3, PATREATIEEZING 2 < & O FEE
BIPHRLZEDDHD L) THE, Bili, BRI
EREIVEWHOMEELRPITHI LD H BN
NAHVRBLERTHIEZE LTDOEINEFN
WHDTH5b,

8 hEK

ZH I (BEEK - E - FERR)

LREHRERDI B, STTFR7 - NAALT

DY BIR=VF V)T 4

Z2o2WTHhXB, 77253 TR4 I IVHE
oW TOHEEEFTT A LT, HFEREASR
N —F 42 —=F =) ThHole TDHE
TREICEREIIFVF VIThs Tk, 5T
NEOTFFEE BRI Y 7 57~ 5 DA NI ERK
e, HEFEOETERL TV I EAEW,
EEHHELTOJICA 7usl 2 2 YO B LE
&4 (7 )V THER) THYH, FOFEHIIVD
¥ % Record of Discussion &) T -V 5 A
ZENTWE, S
NEZLITRTVF 2AMNEBT 2RI T
< V' F 2N BT FE 5 E 51 (PROICET) D4
OFTEOHRINCEB L 2N TR S 2dho 7
(1982), L2L, 2DWfF%t«x % —~Tdh 5 CAL-
CET #°19854F & Y EA R IR BER I N0 T,
A% ORI TORFFEIZOWTIZH L < Hk s 88
WCHIAFET, ORBTRETPFPELITEY, —
FH, ThEADTHTR T 7T EREEER
b, FIZIEEFTANTREEEDFEHET
HHCHELOE{MANLTRE L LTOHEN
L YA RN R Q) kot ik J AN
AITYTRVADOERENHELT, KiFLH
DHENZANEDA VR — a VBT RT
WKEBETAHLITHDL, 77 ANVAIFHED
ERZLVERE - BT EOERTHS, LiL,
ZDEABRANED VBB NS HBICEE
Th, oTIDI LIZ, FALRIVWBEOX%
HANZb HoTWTH, FHOELICHE VR (E
MEDEF I 2 REMEX DB LRL TWh,
B o> TRFBEVICE 218, RRAFEAEANE 25T
WA EBIVFZEICRD S B DI LW ARIBR %1
FEBF - BRDHAHEES
LS HONEEREARIRE R B, Thanld
B RMLHETH S,



JAPANESE JOURNAL
OF
TROPICAL MEDICINE AND HYGIENE

Vol.13 No. 4 « December, 1985

CONTENTS

Original article

Toriyama, K., Uzuta, F. and Kamidigo, N. O.
Rhinosporidiosis in Western Kenya ...l 269-277

Kawabata, M., Asahi, H., Koyama, T., Yamada, K. and de Coronel, V. V.
Cultivation of Trypanosoma cruzi Using Human Diploid Cells ........ccocovvveieniieenecenieeicnn. 279-285

Yamada, M., Takeuchi, S., Shiota, T., Matsumoto, Y., Yoshikawa, H.,
Okabayashi, K., Tegoshi, T., Yoshikawa, T. and Yoshida, Y.
Experimental Studies on the Chemoprophylaxis for Preumocystis carinii
Pneumonia with Intermittent Administration of Trimethoprim-sulfamethoxazole
and Pyrimethamine-sulfamonomethoxine (in Japanese) ............c.ccocevvvivieviecreneseneneecreennne 287-294

Ohkura, T., Suzuki, N. and Hashiguchi, Y. :
Occurrence of Trichomonas tenax in Pleural Effusion: A Case Report
and a Brief of LIteratures .........ccccoooviiiiiiiiiiiiieereien ettt esere sttt st 295-299

Yano, K., Nakabayashi, T., Watanabe, T., Fujimoto, T. and Sakamoto, S.
A Case of Plasmodium vivax Malaria Induced by Blood Transfusion (in Japanese) .................. 301-306

Matsuo, K. and Makiya, K.
Ecological Studies on the Lung Fluke, Paragonimus ohirai Miyazaki, 1939.
1. Infection Rate with P. ohirai Metacercariae of Blackish Water Crabs Collected
from the Six Rivers in the Tokai District, Central Japan ..........ccccoceevivriiviiiieenneree e 307-313

Published by
JAPANESE SOCIETY OF TROPICAL MEDICINE

c/o Institute for Tropical Medicine, Nagasaki University
12-4 Sakamoto-machi, Nagasaki, 852, Japan



	第13巻　第4号
	目次
	原著
	ケニア西部におけるリノスポリディオシス（英文）
	ヒト二倍体細胞株を用いたTrypanosoma cruziの培養（英文）
	Trimethoprim-SulfamethoxazoleおよびPyrimethamine-SulfamonomethoxineによるPneumocystis carinii肺炎の発症予防に関する実験的研究
	胸水中のTrichomonas tenaxの1症例，および既報症例（英文）
	輸血による三日熱マラリアの1例
	大平肺吸虫の生態学的研究（英文）

	学術記録
	日本熱帯医学会九州支部第9回大会講演要旨


