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Abstract: Dwellers in 6 villages in Talibon and Trinidad in Bohol, Philippines with an
approximate population of 5,740 were examined for schistosomiasis japonica by stool examination
and circumoval precipitin (COP) test during the period from 1981 to 1984. Eggs were positive
in 3.5% of 4,117 examinees, whereas COP positives were 9.8% in 4,094 examinees. Since
prevalence of egg positives among COP positives increased from 24.4 and 24.0% to 79.1 and
48.1%, in 2 villages after repeated stool examinations, respectively, COP reactions by standar-
dized method seem to indicate the actual infection of individuals. Among 6 villages, the
prevalence did not vary much between 1.4% to 6.9% by a single stool examination while there
was greater variation between 3.2% and 22.2% by COP test. Two villages, San Vicente and
Sto. Tomas, were identified as the area of highest risk. At San Vicente where no snail colony
had previously been found; a new snail colony was first identified at Apao Palawan Swamp in July
1984. The distribution of households of infected persons showing strong COP reactions led to
the suspicion of presence and the eventual discovery of the snail colonies in the area.

INTRODUCTION

Schistosomiasis japonica is a major health problem in the Philippines, having more than
600,000 of estimated human infections in endemic areas in 1975 (Santos, 1976). Its endemicity
on Bohol Island was first proven in 1958 by Blas and Dazo (1968). Schistosomiasis was found in
localized areas with an exposed population of 6,000 in 6 villages with a prevalence of medium
level at that time. Later, the infestation was reported to be as low as 5.4% in 1980 (Carney et
al.).
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The present program was designed and commenced in 1981 to control schitosomiasis almost
completely at these lightly infested areas by means of selective mass-chemotherapy with
praziquantel supplemented with snail control by mollusciciding. In this program, all dwellers in 6
infested villages were examined by circumoval precipitin (COP) test and stool examination from
1981 to 1984. Results showed that the prevalence in this area was not so low as had been
reported previously. While working for case detection, important roles of COP test were
clarified in the epidemiological surveys.

The present study demonstrates the value of COP test in case detection as an important
parameter and in finding the snail habitat as the hidden source of infection.

MATERIALS AND METHODS

Locality studied: The area studied consisted of 6 Barangays (villages) in 2 Municipalities,
i.e., San Agustin and San Roque in Talibon and San Vicente, Mabuhay Cabigohan, Sto. Tomas
and Kinan-oan in Trinidad which are situated on the northeastern part of Bohol Island. Bohol is
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Figure 1 Map of the Philippines showing the infested area on Bohol Island.
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located southwest of Leyte and east of Cebu, Philippines (Figure 1).

The total exposed population in the 6 villages is about 6,000. The area is in a troplcal
climate with much rain the whole year, especially during the rainy season from July to February.
Villages are distributed around a cluster of low limestone hills. Rice fields were developed at
depressed narrow belts among hills through which streams and rivers flowed. These water
pathways originated from a small pond or a boggy area often covered with naturally growing
Palawans. The water is supplied from small springs to these wet areas throughout the year
possibly connected with underground water in the hills.

Stool Examination: Stools were examined by the quantitative cellophane thick smear
method (Kato-Katz). The amount of stool specimens taken quantitatively in a hole of a punched
cardboard for examination was 54.5 mg.

COP test: Blood was collected into a heparinized capillary tube by finger prick and closed
with sealing clay at one end. Tubes containing blood were centrifuged late in the afternoon on
the same day and kept standing in a refrigerator. The following morning plasma was separated
by cutting tubes and used for COP test.

COP reactions were performed following the technique by Matsuda et al. (1977) by which
sensitivity was 97.3% using plasma among egg positive persons, and gave no false positive
reaction. Lyophilized eggs were used as antigen and results were read 48 hours after incuba-
tion in a wooden box heated with electric bulbs at 37°C in the day time and not heated at night.

Survey Procedures: Every year, a total of about 1,000 people in 1 or 2 villages were
examined. Before sample collection, composition of households was surveyed in the target
population and each person was given an individual number. In surveys up to 1984 before mass
chemotherapy in each village, people were examined for eggs in stool and COP reactions with
plasma. For mass chemotherapy, praziquantel at a dose of 20 mg/kg was given 3 times in a
day.

RESULTS

1. Detection of Eggs among COP Positives

Attempt was made to prove actual infections among COP positives by repeated stool
examinations (Tables 1 and 2). In San Vicente Village, the number of COP positives was 103 in
1984. Among then, 86 were examined for Schistosoma eggs in stool by Kato-Katz method, and
21 were found to be positive for eggs during the 1st examination. In the 2nd stool examination,

Table 1 Increase of egg positives among 86 COP positives after repeated stool examinations by
Kato-Katz method at San Vicente Village, Trinidad, Bohol, Philippines in 1984

Cumulative
Repetition No. exam. No. egg+
+ no. . % +*
1 86 21 21 24.4%
2 51 43 64 74.4
3 4 4 68 79.1
Total 86 68

* Percentage of an initial 86 COP positives.
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eggs were found in 43 additional patients out of 51 stool samples submitted out of 65 egg
negatives during the 1st examination. In the 3rd examination, 4 cases out of 4 samples
submitted were further found to be egg positive. Of the COP positive group 24.4% were
positive for eggs during the 1st examination and this rose to 79.1% after a 3rd repeat
examination (Table 1).

In the same way, 104 COP positives were examined repeatedly for Schistosoma eggs by
MIFC method at San Roque in 1985, where infestation was lower than in San Vicente Village.
In this positive group, 11 cases who had been treated with praziquantel before 1985 were
excluded. At each fecal examination, those who were not detected positive for eggs were
requested for further repeated examinations. By the 5th repeat stool examination, 24.0% of
egg positives among COP positives at the 1st stool examination increased to 48.1% (Table 2).

Table 2 Increase of egg positives among 104 COP positives after repeated stool examinations
by MIFC method at San Roque Village, Talibon, Bohol, Philippines in 1985

Cumulative
Repetition No. exam. No. egg+
+ no. % +*
1 104 25 25 24.0%
2 49 10 35 33.7
3 29 7 42 40.4
4 15 6 48 46.2
-5 4 2 50 48.1
Total 104 50

* Percentage of an initial 104 COP positives.

Since the number of egg positives increased with the repetition of stool examinations and
there were likely non egg-passers among infected people, COP reactions by this standardized
method were considered to indicate the level of infection which was closer to the actual level
than indicated by a single stool examination.

2. Difference of Infestations among 6 Villages

In the period from 1981 to 1984, most dwellers in 6 infested villages were examined by both
stool examination and COP test (Table 3). Since the COP test was not conducted at San Roque
in 1981, date in 1985 is presented in Table 3. The population within project area based on the
household survey was 5,735 out of which 4,117 at a coverage of 71.8% were examined for eggs
and 4,094 or 71.4% were examined by COP test.

In Table 3, results of repeated stool examinations among COP positives at San Vicente and
Kinan-oan are presented. If results of the repeated stool examinations are disregarded, percent
positives by a single stool examination ranged from 1.4% at Kinan-oan to 6.9% at San Vicente
and the difference among villages was not so large. The highest prevalence was noticed in San
Vicente followed by San Roque and Sto. Tomas.

The results of COP test, however, showed much higher prevalence and a clear difference
among villages. The highest prevalence was observed in San Vicente followed by Sto. Tomas



91

Table 3 Survey results of schistosomiasis japonica by stool examination and COP test in 6
villages before mass-chemotherapy on Bohol, Philippines during the period from 1981

to 1984
Ponula- Stool examination COP test
Locality Year tiI:) n
No.exam. +no. %+ No.exam. +no. % +
TALIBON
San Agustin 1983 1,983 1,137 18 1.6 1,000 32 3.2
San Roque 1981 1,314 1,124 57 5.1 1,182* 95 8.0
TRINIDAD
San Vicente 1984 542 461 32 6.9 464 103 22.2
v (465** 72 15.5)
M. Cabigohan 1982 668 448 12 2.7 517 52 10.1
Sto. Tomas 1982 558 430 19 4.4 389 83 21.3
Kinan-oan 1984 670 495 7 1.4 542 37 6.8
(513** 32 6.2)
Total 5,735 4,095 145 3.5 4,094 402 9.8

(4,117%+* 210 5.1

* Performed in 1985.
** Repeated stool examination after COP test.
*#% Results including repeated stool examinations.

and M. Cabigohan, where more snail colonies might exist and wider water areas may be
contaminated with cercariae.

Results of COP reactions were also valuable in indicating the limited area of highest risk
among infested areas.

3. Detection of the Snail Colony

In San Vicente Village, there were no snail colonies hitherto found, although the prevalence
of schistosomiasis was revealed to be 22.2% by COP reactions in 1984.

Considering this high prevalence, presence of snail colonies in this village was strongly
suspected. Thus, attempts were made to determine the presence of snail colonies based on the
epidemiological survey data.

On a sketch map of this village showing distribution of households, egg positives were
marked (Figure 2). Positives were found mostly at the southern 1/4 region of this village. On
the other hand, COP positives scattered more evenly and widely over the village with lesser
distribution at northeast region and dense accumulation at west central and southern regions
(Figure 3).

When positives with strong COP reactions (type 3 of Yokogawa et al., 1967 or segmented
precipitation of Yogore et al. 1968) are taken into consideration (Figure4), positives are
concentrated at the southern region over an area from the fish pond to the upper portion of rice
fields which extend from Apao Swamp to San Vicente Creek.

Surveys were made to search for swamps at that area and Apao Swamp with naturally
growing Palawans was found. And colonies of intermediate snail host, Oncomelania quadrasi,
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Figure 2 Distribution of egg positives at San Vicente Village in July 1984.

were readily discovered there in July 1984 in this village. However, no more snail habitats were
found at that time either at upper portions of rice fields or around fish ponds and connecting
canals.

DiscussioNs

COP reactions have been widely used for case detection of infections with Schistosoma
mansoni and S. japonicum. There were a few modified procedures of COP technique for S.
japonicum (Yokogawa et al., 1967, Yogore et al., 1968, 1979 and Matsuda et al., 1977). The
highly sensitive method by Yokogawa et al. (1967) was effectively used as the screening
diagnostic technique for case finding in an area with a very low prevalence like in Japan.

However, in a highly prevalent area, the sensitive method picks up too many suspected
cases among examinees, including a high ratio of false positives. Consequently, nealy all the
population should be examined again by another method, more specifically by stool examination,
and consequently the COP test looses its value as the 1st screening test.

In schistosomiasis prevalent area, sensitivity of COP reactions should be properly standar-
dized (Yogore et al., 1968, Matsuda ef al., 1977) so that false positives are avoided, even if a few
may be missed from detection. By the technique of COP test with plasma used in this study,
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Figure 3 Distribution of all COP positives at San Vicente Village in July 1984.

97.3% of egg positives showed positive COP reactions and there was no false positive (Matsuda
et al., 1977). ,

The COP test is useful in 3 instances at least. Firstly, in epidemiological surveys, the
reaction may indicate the actual infection of individual persons, irrespective of evacuation of eggs
in stool. In the 2 villages studied which had low infestation, repeated stool examination showed
egg positivity rate of 79.1 and 48.1% respectively among COP positives. Yogore ef al. (1981)
compared results by ELISA, COP and stool examination (MFCT), and found additional egg
positives after repeated stool examinations only among serologically positive individuals. And
they concluded that repeated stool examinations are necessary as the results by stool examina-
tion underestimate the true infection.

Since some infected people remain negative for eggs due to light infections, very chronic
infections, early stage of infections or shortly after treatment with paraziquantel, it seems that
COP positives detected by this technique in this area are persons highly suspected with
Schistosoma infection and more egg positives will be found by repeated stool examinations or by
biopsy method.

The results by COP provide a good indication to a medical doctor in deciding treatment of
suspected schistosomiasis even if detection of eggs was negative.
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Figure 4 Distribution of strong reactions of COP (Type 3 of Yokogawa et al.) at San Vicente Village in
July 1984.

The second importance of COP test is to show the infection rate closer to the true rate of
target populations which is 3.5% by stool examination and increased to 9.8% by COP test in 6
villages. The small difference in prevalence among villages by stool examination was magnified,
and villages with high prevalence were clearly pointed out by COP test. From the results, 2
villages, San Vicente and Sto. Tomas, were identified as the areas of highest risk, and
consequently the target area of this control program.

The 3rd application of COP reaction in the epidemiological survey was the discovery of new
snail colonies. For this, distribution of strong reactions of COP test was useful. In San
Vicente, no snail colonies were found until 1984, even though schistosomiasis among people had
been found as early as 1958 by Blas and Dazo (1968). From the distribution of strong COP
reactions, suspected foci of infection were delineated in a map, and finally, the snail colony was
found at Apao Palawan Swamp in July 1984. This discovery led later to that of 3 more snail
colonies around the fish pond and further western region in this village.
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Abstract: Leishmania braziliensis and L. donovani were investigated for the transforma-
tion and survival in intraperitoneal (IP), subcutaneous (SC) and intrascrotal (IS) diffusion
chambers implanted into hamsters and mice. For a comparison, Trypanosoma cruzi was also
examined by using the same procedure. The 2 Leishmania species revealed an unexpectedly
short survival time, and no transformation was observed in the parasites in chambers implanted
into hamsters or mice. IS chambers seemed to provide a better condition for L. donovani, L.
braziliensis and T. cruzi, as compared with IP and SC chambers in hamsters. In the study, no
IS chambers were examined in mice because of too small size of the scrotum to insert the
diffusion chamber. T. cruzi showed a considerably longer period of survival than L. donovani or
L. braziliensis in mice, but not in hamsters. The trypanosome, 7. cruzi, transformed from
epimastigote to trypomastigote and amastigote in IP and SC chambers in mice. These results
seemed to suggest that the factors responsible for the transformation and survival of the
organisms might be greatly different between the 2 genera, Leishmania and Trypanosoma, and
also between the 2 host animals, hamsters and mice.

INTRODUCTION

The parasite of the genus Leishmania is an obligatory intracellular organism as amastigote in
vertebrate hosts and extracellular one as promastigote in invertebrate hosts. Using such a
protozoan, it seems to be interesting to make analysis ¢z vivo on the interrelation between the
parasite in chambers and the host animals, by implanting diffusion chambers which separate the
parasite from a direct physical contact with various host cells by microporous filters. Providing
that the organisms survive, and preferably transform and differentiate in the chambers implanted,
they provide a useful model for investigating both biology of the parasite and development of
immunity in the host. Diffusion chambers allow exchange of various diffusible substances
between the parasites in chambers and their hosts. Moreover, if desired, the chamber may be
easily retrieved for examination of the implanted organisms. On the basis of these advantages,
diffusion chambers have been used to culture i vivo several species of parasites, and to
immunize host animals against protozoans and helminths.

In Trypanosoma cruzi, morphogenesis of the parasite and development of the host immunity

1 Department of Parasitology, Kochi Medical School, Nankoku City, Kochi 781-51, Japan
2 Institute for Laboratory Animals, Kochi Medical School, Nankoku City, Kochi 781-51, Japan
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have been studied by using diffusion chambers implanted intraperitoneally into mice (Logan and
Hanson, 1974). Moreover, in subcutaneous diffusion chambers, T. brucei, T. rhodesiense and
T. gambiense multiplied rapidly, persisted for as long as 5 weeks and expressed antigenic
variation (Ballon-Landa ef al., 1985).

In contrast to the genus Trypanosoma, no such a study has been attempted in the genus
Leishmania. In the present study, therefore, a preliminary trial was undertaken to determine
whether diffusion chamber is suitable for obtaining information on the interrelation between the
implanted parasites and the hosts. As the first step, the transformation and survival of L.
braziliensis and L. donovani were examined in intraperitoneal, subcutaneous and intrascrotal
chambers. In the experiment, for a comparison, 7. cruzi was also examined by using the same
procedure.

MATERIALS AND METHODS
Host animals

Adult male BALB/c mice and Syrian hamsters, Mesocricetus auratus, weighing around 30 g
and 130 g, respectively, were used. They were fed with a commercially prepared diet and
water was provided ad libitum.

Parasites and the in vitro cultivation

The organisms studied were 3 species of protozoans, L. braziliensis, L. donovani and T.
cruzi. The 2 species of Leishmania were kindly supplied by the Department of Parasitology,
Keio University School of Medicine, Tokyo, Japan, and T. cruzi was obtained from a patient with
Chagas’ disease in Guayaquil City, Ecuador. The parasites were maintained at 26°C in a serial
tn vitro passage, as promastigote in Leishmania and epimastigote in Trypanosoma, in culture
medium (Aljeboori, 1979); a part of i vitro culture was performed by using Pan’s medium (Pan,
1984). No difference was recognized on the transformation and survival between the parasites
derived from the 2 culture media used. All the materials used for inoculation of diffusion
chambers were from stationary phase of the culture.

Diffusion chambers and the implantation or removal

Diffusion chambers were made of a plexglass ring (U-100, diameter: 10 mm, thickness: 2
mm) and millipore filters (pore size: 0.22 xm). The chambers were constracted by cementing
filters to either side of a ring with MF cement (Millipore Filter Co.). Diffusion chambers were
sterilized with U. V. for overnight in the experiment. These chambers were aseptically filled
with 0.1 ml (3X10° to 1 10° cells) of the parasite suspension. After loading, the access hole
of each chamber was sealed with a plastic plug and then covered with a drop of MF cement and
allowed to dry before implantation.

For implantation of a diffusion chamber, the hair of the abdominal and scrotal regions of the
animals was clipped with an electric clipper, the animals anaesthetized with Nembutal, and the
clipped regions were washed with 70% ethanol. An incision about 1.5 cm long was made and
then diffusion chamber containing parasites was placed intraperitoneally, subcutaneously and
intrascrotally. The incision was closed with silk sutures. v

At the removal and examination of these chambers, the animals were anaesthetized and
surgically opened, and the chambers were removed and examined for the parasites at intervals.
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Figure 1 The surviral rate, expressed as % recovery (each point recovery no. /initial no. inoculated X 100),
of L. braziliensis, L. donovani and T. cruzi in intraperitoneal (IP), subcutaneous (SC) and intras-
crotal (IS) chambers in hamsters. Each point shows mean % of 2 to 4 chambers in which 0.1 ml/
chamber of promatigotes or epimatigotes (3 10° to 1x107/ml) was inoculated. O——0Q), L.
braziliensis in IP chambers; @——@, L. braziliensis in SC; A——2\, L. braziliensis in IS;
O—-13, L. donovani in 1IP; ll——M, L. donovani in SC; &——A, L. donovani in IS;
O----O, T-cruziin 1IP; @----@, T. cruziin SC; M----W, T. cruzi in IS.
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Morphogenetic process of 7. cruzi in intraperitoneal (IP) and subcutaneous (SC) chambers in
mice. Each point indicates the rate, expressed as % recovery, of each stage calculated by
counting around 100 protozoans in stained specimens. (O——(), epimastigotes in IP;
[J——, trypomastigotes in IP; &A——A, amastigotes in IP; @——@, epimastigotes in SC;
B—B, trypomastigotes in SC; A——a4, amastigotes in SC.

Figure 2

The survival rate, expressed as % recovery, of L. braziliensis, L. donovani and T. cruzi in
intraperitoneal (IP) and subcutaneous (SC) chambers in mice. Each point shows mean % of 2
to 4 chambers in which 0.1 m//chamber of promastigotes or epimastigotes (3 x 10° to 1x107/ml)
was inoculated. (O——O), L. braziliensis in IP chambers; @—@, L. braziliensis in SC;
O——_, L. donovaniin IP; l——M, L. donovaniin SC; O----O, T. cruziin IP; @----@,
T. cruzi in SC.
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A sample of the chamber contents was recovered by insertion of a 27 guage of syringe, and the
number of motile parasites was determined by using haemocytometer. An additional sample of
the chamber contents was recovered, smeared on a clear microscopic slide, dried, fixed in
methanol, and stained in Giemsa's or Wright's staining solution. The morphological stages
present in the chambers were studied from these stained specimens with the aid of a compound
microscope (1,000x). In some cases, a chamber was examined several times at intervals, by
recovering a small quantity of chamber fluid, and then reimplanted into the same host animal.

REsULTS

In hamsters, L. braziliensis, L. donovani and T. cruzi showed an unexpectedly short
survival in intraperitoneal (IP) and subcutaneous (SC) chambers (Figure 1). No marked site
preference of the organisms was observed between IP and SC chambers. All the 3 species of
parasites, however, tended to demonstrate a longer time of survival in intrascrotal (IS) chambers
than in IP and SC ones. In the host animal, no transfomation of the 2 genera, Leishmania and
Trypanosoma, was observed in IP, SC and IS chambers, and the majority of the parasites
revealed a small, round and dwarf form with an extremely short flagellum.

In mice, almost all of the leishmanial parasites, L. braziliensis and L. donovani, have died in
IP and SC chambers within 1 day after implantation (Figure 2). T. cruzi, on the other hand,
survived well in both IP and SC chambers. The organisms in SC chambers multiplied during 2
and 3 days after implantation, but thereafter they gradually decreased and reached 34% of the
initial numbers, on day 5. In L. braziliensis and L. donovani, no transformation of the parasites
was observed, while 7. cruzi transformed into trypomastigote and amastigote in IP and SC
chambers, as shown in Figure 3. In IP chambers, transformation of T. ¢ruzi from epimastigote
to trypomastigote occurred at 65% on the day 1 when 15% of the parasites were recovered as
amastigote form. On day 5, around 90% of T. cruzi was recognized as amastigote in both IP
and SC chambers, but a small rate of the parasites still remained epimastigote or trypomastigote.
In the present study no IS chamber was examined in mice, because of too small size of the
scrotum to insert the diffusion chamber.

DISCUSSION

The current study was designed to investigate the transformation and survival of L.
braziliensis and L. donovani, together with T. cruzi, in IP, SC and IS chambers in hamsters and
mice. In the 2 species of the genus Leishmania, however, an unexpectedly short survival of the
parasites was observed especially in IP and SC chambers in the both host animals, though the
parasites in IS chambers revealed a relatively good result. The parasites, furthermore, could
not perform transformation and most of them were aberrant forms of the promastigote with an
extremely short flagellum. The results obtained indicated that the present condition of cham-
bers implanted was not suitable for L. braziliensis and L. donovani. But, it was noticeable that
the leishmanial parasites tended to survive for a longer time in IS chambers than in IP and SC
ones in hamsters. The precise reasons for this better survival were not clear, but it might be
due to lower temperature of the scrotum as compared with other body sites, and also due to
some immunological and physiological conditions of the organ. It has been well known that the
intrascrotal temperature in mammals is considerably below the general body temperature
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(Baker, 1986). The intrascrotal region of hamster, therefore, might be a site of choice for the
Leishmania species in such a study.

T. cruzi, on the other hand, survived well performing morphogenesis in IP and SC chambers
in mice, but not in hamsters. As to trasformation of trypanosomes, temperature has been
believed as an important factor by several workers. In 7. cruzi, most of the parasites could be
stimulated to transform into trypomastigote, by raising the temperature to 37°C and lowering the
pH in axenic culture or tissue culture (Pan, 1971; Trejos et al., 1963). However, there are
other facts that T. cruzi did not transform in the diffusion chambers either maintained in i vitro
cell culture at 37°C or in several types of in vitro culture media at 26°C or 37°C (Logan and
Hanson, 1974). Thus, the influence of temperature might be relatively minor in the transforma-
tion of trypanosomes, as compared with other factors (Logan and Hanson, 1974). The
morphogenetic process of 7. cruzi was established when the parasite was maintained in IP
chambers in mice (Logan and Hanson, 1974), as same as the present study. Therefore, the
factors necessary for the transformation of these protozoans should be further studied in future
by using # vitro and in vivo systems.

From the results obtained, it was concluded that the leishmanial parasites, obligatory
intracellular organisms in mammalian hosts, could not survive for a long time and could not
perform transformation in diffusion chambers implanted into hamsters or mice. The results also
suggested that the factors responsible for the transformation and survival of the organisms might
be greatly different between Leishmania and Trypanosoma, and also between the 2 host animals,
hamsters and mice.
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Abstract: A compound of trimethoprim (TMP) and sulfamethoxazole (SMZ) was effective
in the treatment of vivax, ovale and falciparum malaria. Two patients with vivax malaria
received 16 mg TMP/80 mg SMZ/kg body weight in 3 divided doses daily for 3 days. A patient
with ovale malaria received 10 mg TMP/50 mg SMZ/kg body weight in 4 divided doses daily for
4 days. These doses were followed by 15 mg primaquine daily for 2 weeks. A patient with
falciparum malaria received 16 mg TMP/80 mg SMZ/kg body weight in 3 divided doses daily for
3 days. In all patients, radical cures were achieved; neither relapse nor recrudescence has
occurred. Trimethoprim-sulfamethoxazole succeeded in causing rapid clearance of asexual-
parasites from peripheral blood of the patients and producing rapid defervescence. No symp-
tomatic adverse reactions to TMP-SMZ were experienced.

INTRODUCTION

In Japan, indigenous malaria (falciparum, vivax and malarial malaria) was eradicated by the
1960s. However, the problem of malaria imported from other parts of the world has become
more serious since 1970. During 1972-1981, 697 imported cases of malaria, including 15
deaths in falciparum malaria, were reported in Japan (Ohtomo and Hioki, 1985). Most of the
standard anti-malarial drugs including amodiaquine, chloroquine, proguanil, primaquine and
pyrimethamine are not commercially available in Japan. Physicians are anticipating anti-malarial
drugs which can be easily obtained in Japan.

The effectiveness of trimethoprim-sulfamethoxazole (TMP-SMZ), which is commercially
available in Japan, in the treatment of falciparum and vivax malaria has been reported.
However, no study has been done on the efficacy of TMP-SMZ in treating ovale malaria. The
present paper describes satisfactory therapeutic results of this compound in the treatment of
symptomatic vivax, ovale and falciparum malaria.

1 Contribution No. 562 from the Department of Medical Zoology, Kyoto Prefectural University of Medicine
2 Department of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto 602, Japan
3 Department of Communicable Disease, Kyoto Municipal Hospital, Kyoto 604, Japan
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METHODS

The cases in the present study include 2 vivax malaria patients (Case 1 and 2), one ovale
malaria patient (3) and one falciparum malaria patient (4). All patients were hospitalized and
examined as follows: 1) Thin films of peripheral blood were examined for identification of
species and stages of malarial parasite and for parasite counts. The number of parasites/200
white blood cells were converted into the number of parasites per ul (parasite count) by
calculations based on white blood cell counts taken on the same days. 2) Axillary temperature
was taken. 3) Routine hemograms were done, recording the number of red blood cells/gl
(RBC), the ratio of reticulocyte to whole RBC (Retics), hemoglobin amount (Hb), hematocrit
(Ht), the number of platelets/.! (Plts), the number of white blood cells/z! (WBC) and differential
white blood cells count.  4) Liver function tests and other routine biochemistry were performed.

All patients were treated with an oral TMP-SMZ compound (Baktar®, Shionogi & Co.,
LTD., Osaka, Japan). One tablet contained 80 mg TMP and 400 mg SMZ. Cases 1, 2 and 4
were administered 16 mg TMP/80 mg SMZ/kg body weight (Bw) in 3 divided doses daily for 3
days. Case 3 was administered 10 mg TMP/50 mg SMZ/kg Bw in 4 divided doses daily for 4
days. The casualties totaled 12X 3 tablets in Case 1 (Bw=60kg), 8x3 tablets in Case 2
(Bw=40 kg), 9x4 tablets in Case 3 (Bw=72 kg) and 14 X 3 tablets in Case 4 (Bw=70kg). In
addition, Cases 1, 2 and 3 were administered 15 mg primaquine daily for 14 days following the
TMP-SMZ doses. )

Sera from Cases 2 and 4 were analyzed for the presence of antibodies to erythrocytic stages
of Plasmodium vivax and P. falciparum by an indirect fluorescent antibody technique (IFA).

CASE STUDY

Figures 1-4 are the courses of treatment showing body temperature, asexual-parasite
counts and sexual-parasitemia of the patients. ’

Case 1 (Vivax malaria with low parasitemia) (Figure 1)

Present illness: .On 2 September 1981, a 33-year-old Japanese male developed chills and
fever and visited the Department of Medical Zoology, Kyoto Prefectural University of Medicine
for consultation. Immediate blood examination revealed the presence of P. vivax, and parasite
count was recorded as 675 parasites/u! of blood with 89% trophozoites and 11% schizonts. On
3 September he was hospitalized. Tertian-type high fever attack was found on 4 (39.7°C) and 6
(39.8°C) September and another high parasite count (675/u!) was recorded on 5 September. A
hemogram on 4 September recorded Hb of 14.3 g/dl; Ht 45.8%; RBC 461 x10*; WBC 5,000
with 40% neutrophils, 17% lymphocytes, 9% monocytes, 33% eosinophils and 1% basophils.
On 7 September, Hb was 12.7 g/d!, Ht 40.0%, RBC 401 x10* and WBC 4,100. A physical
examination showed a slight hepato-splenomegaly.

History: The patient suffered his first attack of malaria in Zaire in March 1975. He had
been there since September 1974 doing anthropological investigations. Until February 1975,
one month prior to the onset of the first attack, he had continued weekly chloroquine. This
attack was terminated with chloroquine (dose unknown). He returned to Japan in September
1975. During his next visit to Zaire from March 1978 to March 1979, the patient suffered
another malarial attack, which subsided after treatment in a hospital. He made a third visit to
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Figure1 Course of temperature, asexual-parasite count and sexual-parasitemia in the patient, a
33-year-old Japanese male with vivax malaria (Case 1). The patient was given an oral
compound of trimethoprim-sulfamethoxazole (ST) at a dosage of 16 mg TMP/80 mg SMZ/kg
Bw in 3 divided doses daily for 3 days, followed by 15 mg primaquine daily for 14 days.

Zaire, from August 1979 to February 1980. During this period no further attack was experi-
enced. On 5 June 1980, 3 months after his return from Zaire to Japan, he developed fever and
chills and took chloroquine phosphate Resochin® (dose unknown), without successive primaquine
administration. After that the patient had no suggestion of malaria for 15 months until the
present episode of illness.

Treatment: On 9 September 1981, he was started on 12 oral tablets of TMP-SMZ in 3
divided doses daily (16 mg TMP/80 mg SMZ/kg Bw/a day) for 3 days. Beginning 13 Septem-
ber, 15 mg primaquine was administered daily for 14 days.

An examination, done just prior to this treatment, revealed a parasite count of 82/ul of
blood with 100% asexual-parasite. ~Asexual-parasite count became 0/x! within 24 hours after
the first dose was given and remained at 0/l after this time. Sexual-parasite count was 0/ 52
hours after the beginning of treatment. Since then no parasites were observed on thin films.
The patient’s temperature was normal since 7 September. A hemogram on 11 September
recorded Hb of 13.4:g/dl; Ht 38.6%; RBC 421 x10*; WBC 5,200 with 47% neutrophils, 30%
lymphocytes, 3% monocytes, 19% eosinophils and 1% basophils. The results of the following
examinations on 21, 24, 28, 29 September were within normal range, except for eosinophilia.
Upon later review of the smears, microfilaria was detected and identified Dipetalonema perstans
as previously reported (Yoshida ef al., 1983). Eosinophilia recorded throughout the period
examined might be due to D. perstans infection. No symptomatic adverse reactions to TMP-
SMZ were observed. To date, no relapse of malaria has been experienced.

Case 2 (Vivax malaria with high parasitemia) (Figure 2)
Present illness: On 7 June 1984, a 37-year-old Japanese nurse developed chills and fever.
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Figure 2 Course of temperature, asexual-parasite count and sexual-parasitemia in the patient, a
37-year-old Japanese female with vivax malaria (Case 2). The patient was given an oral
compound of trimethoprim-sulfamethoxazole (ST) at a dosage of 16 mg TMP/80 mg SMZ/kg
Bw in 3 divided doses daily for 3 days, followed by 15 mg primaquine daily for 14 days.

On 8 June she made a blood smear and found a malaria parasite. On 9 June she was admitted to
Kyoto Municipipal Hospital and the maralial parasite was identified as P. vwax. There were 688
parasites/ul on 8 June and 1,075/ul on 9 June; asexual-parasites were 97% and 98% of total
parasites respectively. A hemogram on 9 June recorded Hb of 13.6 g/dl; Ht 40.1%; RBC
427x10*; WBC 4,300 with 26% neutrophils, 63% lymphocytes, 10% monocytes and 1%
basophils. Liver function tests and other routine biochemistry were all normal. The highest
parasite count was 25,870/x! with 93.9% trophozoites, 0.5% schizonts and 5.6% gametocytes
on 12 June. Intermittent tertian paroxysms peaking at the night on 8, 10 and 12 June were
marked, although on 13 and 14 June paroxysms were irregular. The highest temperature
recorded was 40.2°C on 8 June.

History: The patient had traveled in Thailand, Malaysia, Nepal, India and Australia 4 times
in 10 years; October 1975 to November 1976, February 1978 to November 1979, February
1980 to July 1980 and October 1981 to September 1983. She took a prophylactic drug against
maralia during the first trip only. She suffered her first attack of malaria in India in May 1980.
This attack subsided after taking a course of amodiaquine (Camoquin®, dose unknown). In
August 1980, one month after she returned to Japan, a relapse was experienced, which was
terminated with amodiaquine (Camoquin®, dose unknown). This was not followed by prima-
quine. In November 1980 she had a normal delivery of a girl. Until 7 June 1984, no replapse
occurred.

Treatment: From 14 June 1984 in the present therapeutic schedule, she was given 8 oral
tablets of TMP-SMZ in 3 divided doses daily (16 mg TMP/80 mg SMZ/kg Bw/a day) for 3 days
followed by 15 mg primaquine daily for 14 consecutive days.
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On 14 June an examination done just prior to this treatment, revealed a parasite count of
12,765/l with 68% trophozoites, 7.9% schizonts and 24.0% gametocytes. A hemogram on
this day recorded Ht 35.0%, RBC 356x10* and WBC 3,000. Asexual-parasite count became
0/pd within 48 hours after the beginning of treatment. Thereafter the temperature was normal
although a slight fever (37.7°C) on 16 June was experienced. A hemogram on 16 June recorded
Hb of 9.8 g/d!; Ht 31.0%; RBC 312Xx10*; Retics 1.3%; Plts 66 x10°; WBC 6,700 with 57%
neutrophils, 31% lymphocytes, 11% monocytes and 1% eosinophils. On 19 June the recordings
were Ht 28.0%, RBC 308 10* and WBC 4,900. Since then, the Hb and Ht levels gradually
returned to normal over a period of 2 months. The number of red blood cells/z.l was 341 x 10*
on 26 June, 328%10* on 2 July, 397x10* on 15 August and 438x10* on 19 September.
Hematocrit was 30.5%, 32.0%, 38.0% and 41.0% respectively. Hemoglobin amount was 10.4
g/dl on 26 June, 12.7 g/dl on 15 August, and 13.6 g/d! on 19 September. Reticulocytes was
8.0% and Plts was 291 103 on 26 June. Liver function tests and other routine biochemistry on
26 June were all normal. No symptomatic adverse reactions to TMP-SMZ were observed. To
date, no relapse has been experienced.

Serum was analyzed for antibodies against malarial parasites by the IFA test; the serum
dilution end-points were 1: 256 against P. vivax and 1: 64 against P. falciparum on 12 June and 2
July. On 15 August these were 1: 64 against P. vivax and 1:16 against P. falciparum.

Case 3 (Ovale malaria) (Figure 3)

Present illness: A 29-year-old Japanese male developed fever and chjll‘s on 29 May and 2
June 1983, 3 months after his return to Japan from Kenya. On 2 June he was admitted to Kyoto
Municipal Hospital when he was temporarily diagnosed as vivax malaria. However, upon later
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Figure 3 Course of temperature, asexual-parasite count and sexual-parasitemia in the patient, a
29-year-old Japanese male with ovale malaria (Case 3). The patient was given an oral
compound of trimethoprim-sulfamethoxazole (ST) at a dosage of 10 mg TMP/50 mg SMZ/kg
Bw in 4 divided doses daily for 4 days, followed by 15 mg primaquine daily for 14 days.
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review of the smears the parasites were identified as P. ovale as previously reported (Matsumoto
et al.;-1986). There were 200 parasites/ul with 95% trophozoites and 5% gametocytes. A
hemogram on 2 June recorded Hb of 15.4 g/dl; Ht 46.1%; Plts 33.1x10%; RBC 458 x10%;
WBC 4,000 with 47% neutrophils, 24% lymphocytes, 27% monocytes and 2% eosinophils. On
4 June the highest parasite count (53,648/ul with 99.2% trophozoites, 0.4% schizonts and 0.4%
gametocytes) and the highest temperature (40.7°C) was recorded. A hemogram on 6 June
recorded Hb of 13.4 g/dl; Ht 40.1%; Plts 97.0x10%; RBC 445x10*; WBC 6,400 with 84%
neutrophils, 9% lymphocytes and 6% monocytes. Intermittent tertain paroxysms peaking at
midnight became marked. Liver function tests and other routine biochemistry which were done
on 3 and 6 June were almost normal except for total bilirubin (1.7 mg/d! on 3 June and 2.3 mg/d/
on 6 June), cholesterol (102 mg/d! on 6 June) and total protein (6.2 g/d! on 3 June and 5.8 g/d/
on 6 June). A physical examination on 6 June showed moderate enlargement of the spleen and
the liver.

History: The patient had stayed in Kenya from June 1978 to March 1979, July 1980 to
February 1981, August 1981 to October 1981 and July 1982 to the end of February 1983. Most
of his time was spent in the Turkana district doing anthropological investigations. During his
first visit, he irregularly took chloroquine for prophylaxis but he suffered from a malaria-like
attack and was cured with sulfamonomethoxine. During his following stays in Kenya, he
regularly took a prophylactic drug (chloroquine) against malaria. Until 29 May 1983, no further
malarial attacks had been experienced.

Treatment: On 7 June 1983, he was started on 9 oral tablets of TMP-SMZ in 4 divided
doses daily (10 mg TMP/50 mg SMZ/kg Bw/a day) for 4 days. Beginning 12 June, 15 mg
primaquine was given daily for 14 days.

An examination on 7 June, done just prior to this treatment, revealed a parasite count of
2,993/ul of blood with 79.5% trophozoites and 20.5% gametocytes. Asexual-parasite count
became 0/ within 36 hours after the first dose was given and disappeared after this time.
Sexual-parasite count became 0/ul 3.5 days after the beginning of treatment. Since then no
parasites were observed on thin films. At midnight on the first day of treatment the tempera-
ture was 40.1°C. After that the temperature became normal. Daily hemograms revealed
anemia, with the Hb gradually falling to 10.6 g/d/ on 11 June. A hemogram on the same day
recorded Ht 33.8%, RBC 345X 10%, Retics 2.1%, Plts 116 X 10° and WBC 4,800. After that
the hemogram gradually returned to normal. A hemogram on 27 June recorded Hb of 14.0 g/
dl; Ht 41.9%; RBC 465x10*; Plts 187x10%; WBC 4,900 with 54% neutrophils, 26%
lymphocytes, 13% monocytes, 5% eosinophils and 1% basophils. Liver function tests and other
routine biochemistry were all normal. No parasites were observed on thin films. No symp-
tomatic adverse reactions to TMP-SMZ were observed. A hemogram on 29 May 1984, just
one year after the onset of the illness, recorded Hb of 17.2 g/d!; Ht 51.5%; RBC 521 x 10%; Plts
175%10%; WBC 6,700 with 63% neutrophils, 24% lymphocytes, 8% monocytes, 4% eosinophils
and 1% basophils. To date, no relapse has been experienced.

Case 4 (Falciparum malaria) (Figure 4)

Present illness: A 48-year-old Tanzanian male developed fever on 5 August 1984 and
visited the Department of Medical Zoology, Kyoto Prefectural University of Medicine on 9
August for consultation. He was diagnosed as falciparum malaria and immediately hospitalized in
Kyoto Municipal Hospital. Parasite count was 4,371/x! of blood with 99.3% trophozoites and
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Figure 4 Course of temperature, asexual-parasite count and sexual-parasitemia in the patient, a
48-year-old Tanzanian male with falciparum malaria (Case 4). The patient was given an oral
compound of trimethoprim-sulfamethoxazole (ST) at a dosage of 16 mg TMP/80 mg SMZ/kg
Bw in 3 divided doses daily for 3 days.

0.7% gametocytes. The highest parasite count (21,476/u!) was recorded on 11 August and the
highest temperature (39.7°C) was recorded on 10 August. A hemogram on 10 August recorded
Hb of 14.2 g/dl; Ht 42.9%; RBC 501 10*; Plts 243 x10%; WBC 5,600 with 53% neutrophils,
40% lymphocytes, 3% monocytes and 5% eosinophils. Liver function tests and other routine
biochemisty which were done on 10 August were almost norrmal except for triglyceride (208 mg/
dl), LDH (260 U/!) and CPK (125 U/1).

History: The patient was born and raised in Tanzania and d1d not leave the country until
1959. He stayed in the U.S.A. from 1959 to 1976. After he had returned to Tanzania, he
suffered an attack of malaria (date unknown). He arrived in Japan on 30 April 1984. The next
day, he developed malarial symptoms (fever and headache). From that time until 5 August, he
experienced 7 attacks at two-week intervals. In early June he took a total dose of 2g
chloroquine sulphate (Nivaquine®) over 4 days. The fever disappeared but the headache
remained. On 15 July, he took 400 mg amodiaquine (Camoquin®) daily for 3 days. After that
he took 400 mg amodiaquine once a week until 5 August.

Treatment: Beginning 11 August 1984, he was started on 14 oral tablets of TMP-SMZ in
3 divided doses daily (16 mg TMP/80 mg SMZ/kg Bw/a day) for 3 days.

An examination on 11 August, done just prior to this treatment, revealed a parasite count of
20,440/l with 99.9% trophozoites and 0.1% gametocytes. Asexual-parasites disappeared
within 40 hours after the first dose was given, but sexual-parasités remained for more than 20
days. On the first day of treatment, the temperature was 39.2°C but after that returned to
normal. A hemogram on 13 August, 40 hours after the beginning of treatment, recorded Hb of
13.6 g/dl; Ht 40.2%; RBC 472x10*; Pits 172X 10%; WBC 4,900 with 42% neutrophils, 43%
lymphocytes, 6% monocytes and 9% eosinophils. Blood examination was done on 17, 23, 28
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and 30 August; 8, 14 and 26 September; and 2 October. Hb ranged from 14.7 g/dl on 28
August to 15.8 g/dl on 2 October; Ht ranged from 42.5% on 23 August to 45.5% on 14
September and 2 October; RBC ranged from 486x10* on 23 August to 536x10* on 14
September. Liver function tests and other routine biochemistry were almost normal except for
CPK (136 U/!). A slight eosinophilia (8~12%) persisted throughout the examination period.
This was considered to be due to concurrent Necator americanus infection. No symptomatic
adverse reactions to TMP-SMZ were observed. No recrudescence has been experienced until
April 1985, when the patient returned to Tanzania.

Serum was analyzed for antibodies against malarial parasites by the IFA test; the serum
dilution end-points were 1:1,024 on 10 August and 1: 256 on 17, 24 and 30 August against P.
falciparum and 1:64 on 17 August and 1:16 on 10, 24 and 30 August against P. vivax.

DiscussION

Trimethoprim-sulfamethoxazole (TMP-SMZ) in a fixed-ratio compound (TMP : SMZ=1: 5),
sometimes designated co-trimoxazole, is listed as an alternate choice for treatment of infections
due to a variety of microorganisms. One normal strength tablet usually contains 80 mg TMP
and 400 mg SMZ. This has been marketed under various trade names. The usual recom-
mended dose for adults is 2 tablets twice daily.

Trimethoprim (2, 4-diamino-5-[3, 4, 5-trimethoxybenzyl] pyrimidine), one of the pyrimidine
derivatives, is a potent inhibitor of the enzyme dihydrofolate reductase (DHFR) in microorga-
nisms and interferes competitively with the conversion of dihydrofolic (folic) acid to tetrahydro-
folic (folinic) acid. Trimethoprim has a particularly high affinity for bacterial DHFR but binds
less tightly to the corresponding mammalian enzyme. Sulfamethoxazole (3-[p-amino-phenylsul-
fonamido]-5-methylisoxazole), a semi-long-acting sulfonamid, is a structual analog of p-aminoben-
zoic acid. Sulfamethoxazole competitively inhibits the utilization of p-aminobenzoic acid in the
synthesis of dihydrofolic acid (folic acid) by microorganisms (Salter, 1982; Wormser and Keusch,
1979). In vitro, these agents are shown to be decidedly more active together than either drug
is alone because of sequential blockade of the folate pathway. The efficacy of TMP-SMZ in
toxoplasmosis (Grossman et al., 1978), leishmaniasis (Kandil, 1973), Pneumocystis pneumonia
(Hughes et al., 1975; Harris et al., 1980), and malaria has been demonstrated by various
researchers (Salter, 1982).

For treatment of vivax malaria, there are only 2 studies on imported cases in Japan by
Yoshioka and Kosaka (1978) and Yamaguchi et al. (1986), and on resident populations of endemic
areas by Minhas and Siddiq (1971) in Pakistan and by Lal (1982) in Punjab, India. Using a
standared daily-dosage of 4 tablets of TMP-SMZ for 5 days on adult patients, Minhas and Siddiq
demonstrated that fever resolved within 48 hours and parasitemia disappeared in a mean of 1.8
days. Lal compared the responses of parasitemia and fever in resident children with vivax
malaria to standerd doses of chloroquine and to different dosage schedules of TMP-SMZ. His
study showed that chloroquine produced the most rapid clearance, followed by TMP-SMZ in high
daily-dose schedules (8 tablets/day for 2 days or the same dosage followed by 4 tablets/day for 3
days), and then TMP-SMZ in standard dose schedules (4 tablets/day for 3 or 5 days). In Japan,
Yoshioka and Kosaka (1978) used 4 tablets/day of TMP-SMZ for 7 days, and Yamaguchi et al.
(1986) used 4-8 tablets/day for 1-4 days, both with successful elimination of the parasite from
the blood. In our cases of imported vivax malaria, Case 1 was given 12 tablets/day (16 mg
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TMP/80 mg SMZ/kg Bw/day) for 3 days and Case 2 was given 8 tablets/day (16 mg TMP/80
mg SMZ/kg Bw/day) for 3 days, then both were followed by 15 mg primaquine daily for 14 days.
This schedule succeeded in producing radical cures. Asexual-parasites disappeared from the
blood of Case 1 in 24 hours and of Case 2 in 48 hours.

Until this study, no studies of the effects of TMP-SMZ on ovale malaria had been published.
Nine tablets/day (10 mg TMP/50 mg SMZ/kg Bw/day) for 4 days followed by 15 mg primaquine
daily for 14 days succeeded in producing a radical cure. Asexual-parasitemia disappeared within
36 hours and fever resolved within 24 hours.

The efficacy of co-trimoxazole in falciparum malaria has been demonstrated by various
researchers (Benjapongs et al., 1970; Wolfensberger, 1970; Fasan, 1971; Yamaguchi ef al.,
1986). Benjapongs et al. (1970) gave TMP-SMZ (4 tablets daily for 2.5-10 days) to previously-
untreated acute falciparum malaria and previously-treated chloroquine-resistant malaria. With
the 2.5 day schedule, results were unsatisfactory in both groups. With 4 tablets daily, fever
resolved in an average of 3 days and asexual-parasites disappeared from blood in 4.3 days.
They concluded that, to get the best therapeutic results, treatment should be continued at least
2 days after the disappearance of parasites from blood; that is, the total dosage required to
achieve a “complete effect” was 30 to 40 tablets. The clinical response to the same dose was
somewhat faster in patients with previously-treated chloroquine-resistant falciparum malaria.
Wolfensberger (1970) used 8 tablets daily for 3-4 days in patients with acute falciparum malaria;
the TMP-SMZ compared favorably with chloroquine. Fasan (1971) used a single dose of
TMP-SMZ in falciparum malaria in semi-immune Nigerian schoolchildren aged 5-12 years. The
dose (8 mg TMP/40 mg SMZ/kg Bw) was found to be effective. Fasan also found that half
dosages of the same compound were effective. Yamaguchi et al. (1986) treated 2 imported
cases of falciparum malaria in Japan, one with TMP-SMZ 4 tablets 3 times a day followed by
chloroquine diphosphate 600-450 mg/day for 4 days, and the other with TMP-SMZ 3-8 tablets/
day for 4 days. They both recovered completely. Falciparum malaria, Case 4 of our study,
was presumed to be somewhat resistant to amodiaquine; however, it responded well to
TMP-SMZ at a dosage of 16 mg TMP/80 mg SMZ/kg Bw/day for 3 days. Asexual-parasitemia
disappeared within 40 hours and fever resolved within 24 hours.

The only study on malarial malaria has been done by Fasan (1971). However, their
patients had mixed infections of P. falciparum and P. malarige. He noticed that there was a
reappearance of quartan parasites 3 days after single doses of TMP-SMZ(4 mg TMP/20 mg
SMG/kg Bw). He proposed 2 possible reasons. One is that the individual parasites noted
were gametocytes, which in the case of P. malariae were difficult to differentiate in a thick film.
The other is that TMP-SMZ at this low dosage was less effective against quartan malaria
parasites.

In the treatment of malaria, TMP-SMZ has been considered to be a rapidly acting
schizonticide. It has been noted that P. falicparum crescents were detected as late as one to 2
weeks after treatment with TMP-SMZ, otherwise the response was good. Benjapongs et al.
(1970), concluded that TMP-SMZ had no effect on gametocytes of P. falciparum and therefore
primaquine should be prescribed for malaria patients with TMP-SMZ to prevent transmission.
In our observation, P. falciparum gametocytes were not cleared from the blood of a patient who
received TMP-SMZ until 3 weeks following treatment, otherwise the response was good.
Gametocytes of P. vivax and P. ovale, however, might be cleared from the blood of patients by
TMP-SMZ, because they disappeared before starting administration of primaquine.
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The combination is generally well tolerated even with a large dose of long term administra-
tion, as seen in treatment of Pneumocystis infection (20 mg TMP/100 mg SMZ/kg Bw/a day for
14 days) (Hughes et al., 1975) or prophylaxis against it in children (4 mg TMP/20 mg SMZ/kg
Bw/a day over months) (Harris et al., 1980). The most common adverse reactions are mild
gastrointestinal symptoms including nausea, vomiting, and less frequently diarrhea, cramps,
glossitis, -stomatitis, or jaundice (Salter, 1982; Wormser and Keusch, 1979). Regarding the use
of TMP-SMZ for malaria, Benjapongs et al. (1970) reported slight nausea and vomiting (in 2 of 5
patients) during the first few days on the 3-tablets-daily schedule and noted one case of mild
transient leukopenia. Lal (1982) reported vomiting was noted in 13 of 98 cases, although

vomiting was notably common with chloroquine. In our study, no such adverse reaction to
TMP-SMZ was observed. ~

A number of hematologic abnormalities including thrombocytopema leukopenia and anemia
(macrocytic, megaloblastic, hemolytic or aplastic) have been described in patients receiving
TMP-SMZ but they are rare (Salter, 1982; Wormser and Keusch, 1979). Patients with known
folic acid or vitamin B,, deficiency are at increased risk from the antifolic effects of the drugs, and
patients with questionably adequate folic-acid stores, such as pregnant women, the elderly,
patients with malabsorption or malnutrition, or those with chronic hemolysis (such as sickle-cell
disease), should be carefully observed. . In this study, all patients showed anemia during the
treatment but recovered soon after the treatment. This might be mainly -due to malarial
infection itself.

In conclusion, our study showed that TMP-SMZ may be a safe choice to produce radical
cures for malaria caused by any species of malarial parasites, at least vivax, ovale and falciparum
malaria at the dosage described above. Trimethoprim-sulfamethoxazole should be examined
further in the treatment of chloquine-resistant malana and in those countries in which anti-
malarial drugs are not easy to obtain. :
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CHAGAS’ DISEASE: DELAYED TYPE HYPERSENSITIVITY
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Abstract: In a population from an area endemic for Chagas’ disease in Ecuador, cell-
mediated immune activity was assessed using delayed type hypersensitivity (DTH) reaction to
PPD. Expression of DTH was significantly suppressed in individuals seropositive to Trypanoso-
ma cruzi, and the suppression was markedly greater in the age group 10-39 years old than those
over 40 years. The results show that cell-mediated immune response is apparently suppressed
in patients with Chagas’ disease, and tends to be restored in chronic stage. No defference was
noted in the serum concentration of immunoglobulins between patients and controls.

INTRODUCTION

It has been well known that infections with several species of parasites are associated with
modification of immune response to heterologous antigens. Delayed type hypersensitivity
(DTH) skin reactions are used as an effective tool to assess cell-mediated immunity in humans,
and have been found to be suppressed in helminthic and protozoal infection (Greenwood et al.,
1973; Grove and Frobes, 1979; Kawabata ef al., 1983). In patients with Chagas’ disease,
caused by Trypanosoma cruzi, the previous reports on DTH to unrelated heterologous antigens
remain controversial. Expression of DTH reactions in acute chagasic patients was observed to
be less than that in nonchagasic controls (Teixeira et al., 1978a), whereas no such suppression
was found in the chronic patients (Montufar et al., 1977; Corsini e al., 1981).

On the other hand, it has been suggested that T. cruzi isolated from various geographic
areas may have distinct properties because clinical manifestations show great regional differ-
ences. In the present study the expression of DTH to purified protein derivatives (PPD) of
tuberculin and the quantification of serum concentration of immunoglobulins (Igs) was performed
in a population from an endemic area of Chagas’ disease in an attempt to assess their
immunological status in Ecuador.
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MATERIALS AND METHODS

Subjects: The study was conducted in 2 endemic foci for Chagas’ disease, Zaruma and
surrounding areas (Province of El Oro), and Pedro Carbo and surrouding areas (Province of
Guayas). DTH reaction was examined in 255 individuals, while the Ig was quantified in 137
individuals. These subjects were examined for their serum antibodies to T. cruzi with a
commercially available indirect hemagglutination (IHA)-kit (Hema Chagas, Polychaco, S.A.L.C.,
Argentina), and classified into 2 groups according to the seroreactivity. IHA titers of 16 or
greater were interpreted as positive in this study.

DTH reaction: DTH reaction to intradermal injection of 0.1 m! PPD from Mycobacterium
tuberculosis RT23, equivalent to 0.005 ug of PPD-s, were measured 48 hours later. Induration
of 5 mm in diameter or more was considered a positive reaction.

Quantification of serum Ig: The serum concentration of IgG, IgM and IgA were deter-
mined by single radial immunodiffusion (SRID) method in agar. The plates were purchased from
Medical Biological Laboratories (MBL) Co. Ltd., Japan.

RESULTS AND DISCUSSION

Cell-mediated immunity was assessed by testing DTH reactions to PPD in individuals
seropositive or seronegative to T. cruzi. Positive DTH were significantly less frequent in
seropositive individuals than in seronegative individuals (Table 1). When the magnitude of the
reaction was analyzed in relation to age among the seropositive group, the DTH was weaker in
the 10-39 year age group (p<0.01) than in the over 40 year age group (p<<0.05). The present
results suggest that cell-mediated immunity was suppressed in seropositive individuals, but was
restored in the older age group, although the difference between 2 groups was not significant.
The normalization trend for cell-mediated immunity shows that the proliferative response of
lymphocytes from 7. cruzi-infected mice was suppressed during acute infection, and returned to
normal levels during the chronic stage (Hayes and Kierszenbaum, 1981). Humoral immunity
remain suppressed since the antibody response to typhoid vaccine or sheep erythrocytes in
patients with chronic Chagas’ disease remains low (Cunningham et al., 1980; Corsini et al.,
1981).

No significant differences in the serum levels of IgG, IgM and IgA were noted between the

Table 1 Delayed type hypersensitivity to PPD in a population from an endemic area of Chagas’
disease in Ecuador

Age group No. of positives®/No. of Examined (%) o
p
(years) Seropositives® Seronegatives
10-39 9/34 (26.5) 64/122 (52.5) <0.01
40- 22/59 (37.3) 23/40 (57.5) <0.05

a) reactivity to PPD
b) p values with chi-square test
¢) seroreactivity to T. c¢ruzi by THA
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Table 2 Serum levels of immunoglobulins in a population from an endemic area of
Chagas’ disease in Ecuador ‘

Seropositives® v Seronegatives

(n=96) (n=41)
IgG 1555.2 (449.2)¥ o 1470.9 (433.5)
IgM 139.9 (67.3) 153.0 (73.3)
IgA 240.7 (87.6) 242.9 (100.4)

a) seroreactivity to 7. cruzi by IHA
b) mean (S.D.), mg/dl

seropositive and seronegative groups (Table 2). The results of our study and previous ones
(Lelchuk et al., 1970; Corsini ef al., 1981) indicate a normal level of Ig in chagasic patients, but
an elevated level of Ig in the acute phase of the infection (Vattuone et al., 1973; Schuis ef al.,
1978). Great care, however, must be taken on the fact that the immunological status observed
in this study might be restncted to Ecuadonan Chagas’ disease caused by different geographical
strains of parasites. :

Our understanding on the immunopathological implication of immune suppression and its
restoration on the clinical course of Chagas’ disease is limited. ~Since DTH reaction mediated by
T. cruzi-sensitized T-lymphocytes has been shown to be involved in the autoimmune destruction
of heart cell in vitro (Teixeira et al., 1978b), restoration of cell-mediated immunity might be
associated with development of chronic heart lesions. In addition, transition from latent to
chronic stage, defined by electrocardioigraphic abnormalities, was found in individuals over 40
years old that were seropositive to 7. c¢ruzi in Ecuador (Kawabata ef al., 1987). To know the
precise mechanisms responsible for an evolution of chronic lesions in Chagas’ disease, further
investigations is needed.
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JiIcAdtr~ b+ 7av 22 )
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WT, 5% D gametocyte DI E X BHFEL
2o M, MEEDOLBIIZ B\ T trophozoites i,
Day 7 DB T clear SNTHBY, #D% recru-
descense X R 5N 572,

Fansidar D A% 5- L /28 T4, Day 0 & Day 2
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EYRBREE LTI, FyE—%2505
BUHRE L7z MOBRBIZL > TEOHEIRL
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B~ 5 ) 7T RBAEFEEBEICET AR,
bo L OEEREMERL TN, ThHDHEE
i, FRICEPR Y ZBETI Y TIIHTHR
BRI L TWLEERRL TS, T2BUCS
WTd, SEIOFEIZE > THMHTARTY' A b
B DOH DB An. sundaicus B> SEH S,
FOBHEREIZ0.6% (2/341) & unstable % vector
TCd 5 An. sundaicus |2 L CTIEIEWERIB O,
WOHEPS LT ) THREOHNWI EAGEHA SR
7o
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8 Trypanosoma brucei gambiense |3 feed-
er-cell Z:EXH?
P. J. Mhando, # Tk,
BRIk EA, R FIE, MR EC
(R K - BFEEAK - IR HR)

Trypanosoma brucei gambiense (Tg) &Y %
& xIC, BpEAE (feeder-cell) & LTICR =7
AHEFHEROME TRV L, SEELTHEHD 2
ViiiRE (NMBC) & f#hiflifile (NMMC) & Tg
ORFEE T B Y, SEERI0B ZRER LB L
FNe, AR IR Y LTORRE
J. FHLL SIS TD, MM E

i, Tg OHBEBI 2V, FLSBEAL

rs v —=ix, Bl AT#EINZNY)
)V —< LV EETLONRETH D LHES
hTwa2s, NMBC 3 X U° NMMC & Tg D48
XN-EEEICER S R L LTAIITH Y,
R T. b. rhodesiense % T. b. brucei \=bHZTh o
o BEEFE MY IS V-, 107/ml DL )V
L, BEEORMEERLTBY, v 7RI
R Tho7, Tg 2HFETHIMRBZEENLO
RE, omEIcHFREL2VHllaEEE, £0
LT Tg 2EET AL Tg ERIZORTOAMEE
L7z, BIREEBEDFE VMR bty =D
EHBE LTELZVWEVIBREDH Y, BIED
ZARIZZFORIEE BEZHIIRLIRVEDXM
ZPHEL, SEMERE LTHWTALD, wTh
DMz BNWTH Tg DA ZBNTAZ LIZHL
TE{LIZR OGN Do, Tg DT 54T,
Tg WFEMBEOE EH 5V IZEBRICA - THRR
LEREMERD, BRI THEAS, UED
ZEizky, fEMisOHERTAHShTY
v (BhHELTHRBINIEETOAEYT
H5B) LEZONh, Hilse Tg OMICHEM%Z
b6 T I LA Tg OWHEHEET LDITLET
brHrEZOLNS,
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9 <)X J774-1 #B3 # A>3 L. donovani
amastigote @ in vitro cutivation: Car-
boeyclic inosine ¢) amastigote (Z34 ¢ 3
fERICDOWT

ey 5L3E, EFR B, MR B
(REILK - 3 - EqmfbE)
Julieta, Y. Kimura, Z%E FIA,

®iG B, BF W
(RILX - & - #4R)
wH ¥, tH ¥

Jbx - % - L)

BY . FEFRROKBRAHNRII, BFELIR
BoTBY, 7V VX7 LAF FOHESERD
RIEL, BOFERRBAEOT NS —JRELE
LTw5, 4k, MEEFERALERETLICH
=), TOZLIZEFHL, XZ2VFTFT7Hu
FORERIEHORE.2ITTo7:. TORE,
Leishmania tropica 3 & UF Leishmania donovani |5
B (promastigote) IZXL, £ /v 7Fu s Th
% carbocylic inosine (C-Ino) 2SF%THoHZ & %
RELE#EL, SOFELIE, w7 Rws 0O
77— T%J774-1 Mg % v C, L. donovani
amastigote @ in vivo like cultivation system % FE
L7zc 8612, TOYRFLEHNWT, BEOE
REC& % amastigote {2344 5 C-Ino DR+ 4%
HL-OTHRET 5,

HEg:.wv22ru77r—TR 741 i
% lipopolysaccharide (0.5 xg/ml, DIFCO, E. coli
0127: B8) * &1 RPMI 1640 33T 1 AEHE L
1o SO J774-1 MK & ¥ D L. donovani pro-
mastigote ¥ 1%, S5I21 AXEFEL, 2@E%kE
L7:1, CIno #100%HMHERETHSH 7.5
Mz, CIno FHET TS HREREL,, 72
C-Ino w5 L, 2B #IC L. donovani % M
ALBEDHNE AT, L. donovani % M%<
2O —ERE I & I (Diff-Quik) L, 10080
J774-1 MMBE D L. donovani B0 % $ 2, Jffesk
Rz,

KGR Clno FHET THREEL TV J774-1 {1
RBA~D L. donovani |8 82 DEHE T C-Ino 5
POBEBIZKA L, Clo 5% 5HHET

JI74-1 MRBRICERIEIFRER O L s Tz,
RIS LA BBEE T 5 A BIZBWTH60%D
J774-1 MR E R ARH N/, 72, Clno %
RS L7256, BEFEE50%CMZ LI LT
Elzo THHDEFRIZLY, CIno X L. donovani
123 LT, %@ promastigote 721} T 7% < amasti-
gote IZX L THOREREAE2 IO EHbho
PAS

10 F#RH 23+ B Blastocystis hominis O

Bk
W & BE FE, F8OE,
HH FEk (RHRAFERX - EEY)

Blastocystis hominis Brumpt, 1912 13, 5wz
gAL, BVH, EREMOe MNEERSERE
EEZEZONTELD, BE Zierdt —RO—ED
FFRIC & 0 REMH B Tl (B o—F L
EZoNB Lot FLTERIE, ZOME
WHATHROREE 2 HWEEELRBENA TS,
L2 L OMAEYOMERIFEEICLLENRLTED,
NEFEDHMEN THHIZO Db O TRELE
DL, AHEE X, 19834E 6 A 5519864 7
ADRE, RETHIZBIT S B. hominis ORRGLRIE
TN, TTEERELT 721,251 A% 5D
@ group IZ50F 7. Group 1 (14A\) i3S EAKRAT
BT, HORFREHILERELHRLTBY, 20
ZLREBETIT, AV F, T7YHEZTRA
L7:&TH%, Group2 (T9N) i, HILmEL
FLTHRENBRIEZIFN/2ETH Y, Group
3 (1,000A) i3T5 ADEERD BV IZFDENT
URKZOREZIIFLATRBE (A 4
k) THbH, Group4d (122N) IZFEHTHFHED 2 4
PO #9128 (&) MakDH T, Group5 (36A)
BREZICHOLIMAETHD, REZITERED
WIT— NGB THREL, DWW THHEEEMSEL S
FIZFLFRBICIVFEE L. ZOHKE,
Group 1 TIX14 Ah11 A (78.6%), Group2 Tik
TOAH 3 A (3.8%), Group3 Titl, 000 AH12A
(1.2%), Group4 Tix122 A 21 A (17.2%),
Group5 TIi336 Ad 1 A (2.8%) 2 B. homonis
R L7 THIZAD B. hominis BB E
DHUTIE, T TNVEER, BRL SfhoFER



DOREG LD b T 72 B. hominis [ ZEHIK
PERZ W LKRETHED LNz, B. hominis X
HAEEIZ BT HBENICE MIERELTEY,
BEYNLTRENENDLLDERDNS, &k
WIB D R TEV 2 RE - BRRREIROS 2 ITEH#T
Ao

11 LEEAOKBRES S REEMH > LEE
FRENT * —/NEED 1 i
Ak Bk (BK - BB - SR R)
R MR, AR BR
(FASTRRE - A7)

B 2485, BM, KERWEE, H2045MH, B
M BEED - OEREICAR, P THo 7,
WIVEFE L 2\, 19864E 2 A108, FEEIMET
AR ARE, 0B &ICHER, BEEL7. 4k,
BEROEEDOREN R N0, WEEELS 2
BIZIkE 572,

6 4228, MM, R, BEAEFLEAR
L7zo 4 Ly ZAFRDIE L, BEERERMEANV =T
2AD, O/ AT —THEBEICRE 2720
b ol. XBBTRBHICH AEFEIEHAT,
BEREENED b NIz, RENRE LA TZH%
%<, 6A2TBICHEFEMNLRIT L2, LITRIE
IR L B H ), BERIIEEEEE, AR
BB AT B & UNREE L LT\ . BRI
BB A0 b, BRERE L )&
TREBTEER T CEURL, BYAE LT/ W
BOLRRIIFGELT, BERELAVBREIETL
7zo TH 48, YBRERHEGERSDICEBDORR
T A —NRER AR L,

TASHIDFe FuxxF ¥ (40mg fHiE,
1H1E7HM), 2 ta=¥v—) (500mg/H,
BERIEA, 7 BHE) 5 2B LA, BERE
{EL 7 RU4BRDEIR % & o7z YIBKEBREIX
BEICBbHVY, HABROBEWEETHEbLh T
770 BEBEINEIEL, BILTRITH o7, BE
EIICIILHROFRA T A — N & IITHFPER, BLER
EHTD SN, BRERIZIZY VIR, BEMR,
IR DMICEBELEE, nEOFEN DY, B
FEMEREMAER T E L2, REIEINEYHIT,
EPMORBOBRICHABRFEREZICOTHRAT
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A=NEEFZHEINSLDTH B,

12 BRAGECEBRAT A - SEOB
(F48)
Wil H, AR R
(RHEFERX - HAk )

W4, B 3hTwaBEEHAE (ELISA) ©
TR T A = NENDOBRFDICHEICOWTRE L
oo DURICIE H] MR L, EEpTAEIZiz~
** 3 — CRER IgG £MmiE %, £HEI, 2,2-
azinobis (3-ethylbenzthiazoline sulfonic acid) % {#
H L7z, ELISA ®F§%ix, Matsuda et al. (1984)
L, RIekD 7L — b (Dynatech, £ I 21
1) OWKE % BERASERER MIP-32, o
o) 12L& ) 415mm DEETHE L7z, (1)4°C,
23°C, 37°C DIRE THED 7L — b~ DEESLM
ZHRE L72PT, 4°C 1 BRMECTH VIR EE IR S
N7z, QFBPURIRE & ZHRIERREORE T
2, BEEHE L LT 10pug/ml HHREOEE#E T,
—BE Rk (MEFR2006E) 2FHT 2200
R PUARIRPE (26, 000f5A%@ L - B L Mg & h
720 (3)ELISA (—BE—~RE) ICXAHKF 7 £ —
INIEDZW . —REEEAME (72— 2 M
P#) 20081122 C ELISA % £ L 72Fr 2615
0.200LLF (0.028~0.181) OHEKEEF LD
TO.200 L2 BBHELHEL, TORKE, 7
A= NFRHBE 26041, 0.58, 0.610 (F
0.598), 7 X —/~HERFRRE BE 186, 0.410~
1.820 (F3#51.020), 7 X —/“HEFFIRE & ®EHS
KEROEBBEE 3BITIE, 0.964~1.500 (F
1.268) OWLE LR LEFBHTEHE SR, 7
T A=Y 2 MEHEMFERETIE 26
(6.3%) DRI TH 5720 FT X —/SHEAFHE
TR RKBROBEIME 6 BlIIEBIRETH 7,
T X =~ NEREMED ELISA Hufkffiix, 400f54s
6% (26.1%), 80054341 (13.0%), 1,600
51061 (43.5%), 3,2004&LL EAs4 61 (17.4%)
T236IF 6 61 (26.1%) DEEZEZENRETH -
7oo FEMEIEBIEMETH TH % 2%, ELISA 3RA
T A= NEORFEFHBWIICHALI A DER
oY (WA
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13 FE7ITICE AERENNONEE %
BAuwi 5y TEOKBH
wE s, M B
(B 7 v FEK - REHY)

BRI BRI IR A T V2T, D
bOWHEMEME ¥ HEFIC, PERLFATIH
FRALTCET v 7T AFOZRLHTAA.
Zhix, WOLOPFERHEL, ThidbE
EEBOE 2 A - —-CREL, —HFIhicg
Wr—CIcERBWE AN, FIATA4A2HY,
WImFES| L, WEEDDLHETH S, Mansonia,
Culex B & UF Aedes (213, MUER]IASEFR L 7-UM
DTITAF v 7 #@RE, A~ —%FRIZFE
k&, HEREZEFBL, RRLAHEFT
TETHELDTHb, COAE—-F—DTIZEW
r—TEEFIATAX05kg BNz, NTF
FAEA/ICRDLY, MWD LRYT -7 A
N7y —J L 2AE—h— % EEH 0cm D
LI BbAKANR, SMUICHER 2 EE L/-E
k= — e b iE, brIbALERTD
EPORERIT, FLBUVORB L7 B
FICEFEBREWOW L F UIREIE DO S D Hw,
ZATAHIEILEY, PELZITTERTAHLEIND,
BWMEFIATAREBATHIIETINSW
BTy 73N, X<HETIE 330Hz 225 350
Hz DIREBIBOPFIR OSSP o7, vV -V T
vy T=VH, NV a1y AR OESHIRIEEE
BT S BHOBHOEREICIBVWT, F—2A
F—avERIHFEIMOREIZLY, MED
ST0%EAH 3EBICIT 4 FHICEA LIBOBATD
kORI %2R~ L7z, #, MM 50m % i
L7ze — 5% AE7 1% Y4 Bang Pa Inn 3% O
KEHBHF T, 19865 A»510RIC/25 ABD
HEXCOHETHANLEZA, SANERET
4,59088% F 5 v S L7z, ZORIFZRDORBIIEHL R
WA hh ol BATF—Ya vy e, BEOR
WETIdE X ) D BB ERE R L2, BATICE
DEEDEL K120, HEBUIZOREFL OB
Bhide v ) Tdh b, Culex tritaeniorhynchus 13
RIMEES & AW D b T v THEHTH 7295,
XRHTIHINIFIIZ W I LE S Lo,

N F T HDRETIE, 450Hz 205 530 Hz D
EEICHER®IIC NS v FERTW S,

U EDERA,S, PTIIFE—BOMORT 5iE
ByS & L, RIMEES IR RS A LICK
D, ATHhBEFFEFICLIFRIN, 1129R
TOWMFET I MEOBHIE, aXFTHLAZAD
MEELFRTE, N T I HEBREED b
5 9 TOFHIRERIED o 720 REEIC X 0 EER
BREZHEET AL MK, X HEOBBRICE

ATasb0EEXLN,
14 HRIBIORIPLEMZE (5 3 5R)
—REFRIRET—
E. A. Jalal
(EREKX - BB, ZHER)
ibE B (EREX - E#)

EkE E—, EH #
(SREKX - )

BAE, BHRREINIZENE Y MIIDNT,
BRI BT A REMARMEERR B &
homocytotropic antibody response 22V THRES L,
S 5 IZIME I & B EVEIREE @ passive transfer 12
DWTHRHEZMA 72D THET 5,

#E B X UK # Hartley 5% albino ELE v
FOEE % B 2 W3 ORKBHGIC Aedes ageypti T
WRAEURMEL 7z, BB NS, B
2 WA 2 PR NS # i ¢ 37°C, 104°M incu-
bate L T¥)5%E L7, Homologous PCA jis i3 24F
& 8 H B latent period T47v>, ELISA i#i
J& B € L 7296 /X microplete T peroxidase #Z i
anti-ENE v b IgG F HWTIT- 720 WHURIZ,
W OGEE - WEDOAET A~ b % PBS (pH7.2)
THHTAZ &I2& DB,

KR WRBERGHR 2BEICRRERSHBL
88 H F TR LAMNEDEREMARI A SN,
eI R R I R ERAE IABE L Y LR
L, URIERICHERB L, BIEENVEy ML
D245 PCA RinTid, 7:HE25 98B %
V-2 ¢35 —BUHEORIEERLZ, 8 HM
PCA Tid, 8EBIXEWHAMEIELNIDA
1Eote —H, 56°C, 304 H D MiFE OB |- X
D, 24BE[ - 8 HR PCA & ¥ Huikfiiod Kb 22 45



T Ao S M7z, ELISA (2 & b #ll5E L 7= specific
IgG Hifkiz, S5HAE XY HUAMES LR L 8BHEIC
Y= 27 %R L7zAs, ZOMEIE, BdTEL, ik
PUREII#CRIRA 4 DEM RO S, BIEE
VEy DB IE UEBEMED 1ml %1E
HENLVEY MICEEL, SHHICBREL T, B
FROBBEEFREFLI2E A, BHRIHEL, K&
SOBEMEENTE » PAYR LR AKFIMEICIEH T
5 D57z, 56°C, 305 DB X Y 1L
DEAEREDET A D bz, B EDEELD,
Bkl DR TE D RRERIE, BIRET LV
F—FIGICERT A LD TH S LRSI,

15 ERZXTITH, RYBLITHDFI L
TZTPI91 N ABEMICRITTROOEE
2oV

1T (MPEERELFEX)
A BT EFILEA
(MEX - E - BESh)

A ¥AYH, 2RHEDOEL PRI ITABL
CaHy7HhATHI, FIUT7=TIANVA%E
BORESE, FBRICBILIAINVAOHEEEZR
N, gEH, Yl BRICIEPBOVA NV
BRFARLFRILTH o7 BEZHRIZAFTITH
AXHTETANVADBEIBRHBINT, £y ¥4
Ve ATH—HIABRRBENIZITTELR Y, &
MATIHEERTIE, VA VAER Do
fro —HAT7HRTR, VANVABIRRPRBAT
ERETHoT. BREIHBRTRA T 7ROFE
T 103PFU BEOY A VAR EN, 4 B#E
BB UAOBBEDL S T A VAR S hz,
Y 7 HBRICIERERIEIPBIZTTYANVAD A
bh, 7 7R TIRELR, MW T 10°PFU L L
DY A NADVBRHE SR, YERICIZZ DA
SEEIC R o720 TOLIICHDY AV ARSI,
FIBIZBITA T AV ADOBEREIZEKE L T,
Ry FATHIIBVWT, BEFIORIMD 5\ id
BEBRICL > THBTOY L IV ADHEENDE
RN, SRIOEERRTIE, A NVABEEICRIT
T%@ii, o % b%beﬂ&ﬁ‘o 726
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16 HBABICH T3 ARKAET 1L ADEED
KR (19854 3 A —1986FE10R8 )
RE B2, BHE B ¥% FX
W B—, Bk FE
(HEK - E -7 NV2R)
ERN%S (BEERK - [ - FAEH)

MHEABICBIT S AERRKEY A VA (JEV) D
FEBRETMA 2012, MWREAETHESRK
D JEV itk EORE, BLXUa sy T7H4
i (C.T.) OIRELIRE SN/ C.T. 25 JEV
DOBEEIT o 720

19854E 3 A 7 5 19864E10H ¥ TOREHMH T
80% L\ EDTUERBEERAR O MR I, il
BDILERTIX, 854E 6 ANS12A T TOM L 864
TA»6H10A $TOMICR LN, BEKIZ,
8ETATHIPLIOATHE TOMLEES AT
WAHSH10A T TOMICR SR, BEHXII854E
SHFHE,S 9 A TEFTHOR LE6ES A TAD
L9AEmETCOMICRON:, AL A AL
TOBBRIZILEAH0%, FTEHI4T7%, BT
30%C, EImRLEL, HHIRLEVEER
L7ze 3#RXIZHE L THERDOIT LW EEHH
Aoz, bl - BE - w0 3 MX OHERE
ROWBLEETAHLE, HERAERI0%IE
LT ERFEE o7 (REM 2@ L TH&R
BERANOBIZE -7-D1%, 864E 6 A11H DK
T THo7),

2ME BZUMAIEASEETHD L, 8544
AH»510B DM L8645 AX 5108 F TOMTHR
Hahsz,

FEBX O 3 AFROKRET, 84F 3 ANHI2A
FTORTRES NS C.T. D% (1,233) |2k
N, HEBXO—KETII86FES AP H10H F
TOMIZE% (10,875L) @ C.T. MRE S 7z,
FHRBEXOT— Va6 1K, BEHEXO S —rp
518%? JEV 2S5BS N7, BEHX OREH
B, 2V reBETAKBICEELTSED,
FRPWOREREE L OND, hEHEXORE
WA OREBICIEREENER O o720T, &
EEOFEN C.T. DREBOEIZHDLN- DD
EEZOND, MBRARE TIIABOES5HA L
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TBY, TwE, TKkE, 7Ly, FOENE
BIRERLEZ L L TEETHLLEEZ LN D,
TR OILE, PETEHWIUARERSRIBE
722 &, 2ME BEMHEN6 7 AMICbIzoT
RonZems, MEKBTIE 1 FHOA»R
DEMEICHhz-oTIEVANGEE L TWwaH I &2F
MR END,
WORERTHLHKEAPBEILTREI L L,
EROBOSEMEILOMA L 2L Y JEV O
BAR D ) ZEEPMLLL T BDTIE RN
NEBbNb, FODITELDFEETHT LT
JEV 251G L, Ko JEV I2x§ AHibBHRD
EBORESEHLALOLEET S,

17 Fr T4 ZAOHBHIFHER
Al OB RE Bz, Bk M
GRERK - B - 74NV R)
(BRK - $8HK - Bii%)

HE7V70H5HB T, 79871 VAIC
B+A57>2 (DEN) w1 VR, BAERE% (JE)
TANVANKFEL TS, DENT A VR 1-4 8
DO¥ 77 N—7F, JE 74NV TidRimERE
EHH H) ABRTREREAA LN, H #HB
TOTANVADRXFIIEE L\, MIEFHICER S 4
REOBV i (N) REBETHH05, kK
D75 — 7 HETi3EME D incubation period 7E
{, BHTIREMLBEEDLZ ., 72, EHOK
K% LE S 5 MiERFNFEICIIKEDRM, %
NEPREREINDS, 8F v+ VN—AF( F&R)W
TF Y —F—_ANAFT ¥ - (PAP) Sfa
Lt L7-A#E % DEN, JE &7 1 )V A O sflEk:
ARE S (1978) 12k > THFESNLD, 8F %
YIN=A 54 FHBMT, EBROBREERDBHE
WY H B, 4, 8F v+ /N—254 FOR
bYIZRTL— b+ EHV, DEN 7 VADH
HMrRAiTo BRIVL— P TEIANVAFRE
T4 —h AEITR B L, DEN2, 4 BITIi3#
fEf2 4085/, DENI, 3 BI-CIIo6RFMIZICETERL
RFTNT =N AR AL X%R LTz NREETIZS
Fy N —=AF4F, B6R7L— FTHELNLN
Puifiiid 2 fFELLNO#ERRICH ), B<HBEL .
96X S L — FBHWLNERZEF v+ N2 54

By R

FIZHART, #lithy, LHOBEELVETHR
HICMECEZHDT, DEN A VADKEER
MEEFHHEIZLICETE 5,

18 FLI9MLANILANO—-THEAZED

FEAR
frk (EREX - BHER)
B AT (&REX - MmiF%¥)
HE & (EREX - B EEAT)

F TNV ARRER T OBERIZBNTI X
U—7 (E) HEHEREELZEERTEE
ZHNTWDY, HbEN, REENEITE+S
EREA v, BB, EEBYEICHT HE S
O — Y HEORE L RS, EOCEBAEHE
BORGTFHEEOBHY D S LB 1T 57

<A Bab/c ICTFU I AN I BIE A%
BEL, BN%Ef4BEICRE~YY 2BMRE
By, BICHMEL SP2/0 3 tu—<MaL %
BE3E, N T F—<%/l FYIIAN
ARTF #HBEIZH WV ELISA Hi2 L 5 20 2
)=y DR, 20U LR s O — Uik
%1872, ELISA fli$ & OFiuBkER4EFR I (HI) Hifk
AORE, S, BohlBEyo—rHkizdbil
EX3EDOIN—TIIHF B ENTEL, BIL,
(1)ELISA fii, HI fiiA<3tiZ#\v>, (2)ELISA ffiid
B WAt HI fliid & vy, 3B & ON3)ELISA ffi i3 v
A HIMBZBWEDE N —F Il 512, WTFh
DIN—=TIRT HHAELRELEECL > TF
VIUIANAEREHRELBERMIETAZ L
BB LT, o, ToRu—7Lnlbbhipa
ShAHZEZEBENC KHBAAET 2EHTHY
EEBEBIVER I/ ~—%2FBETAXZ L
FFRNY—2 VT T RToN. EBBEED
Ckmliz, EEMH7 I/ HA 2080 LEF L
TEFIL TV SHKEERTH LI L 2H LRI
L7 X, EEAELRBETIERAY L OYKEH
fLix, RBEIANVAFELRLL 7=y -7 A8
TEVBETHoTo UEDEEISEEHED
CERBEBRIIZ O R-FIHEALTBY, #0
MOBEBIIN R L ET RS TH Y, HA S %
BOVKOPOTERERMIFET S & 2R
BLTW5,



T/ 70F -G ERVEIL T ORE

EMERLOME

oo R, FL Ofk, R %
(REEREX - fMiH)

e 3Tk, #AH OB, FE OB,

Bl #—, FH KR (F v h &)

C. P. Rafica (San Lazaro #k, ~=5)

19

Wk, aVvSHOBRBRZEX, BEREKL DS
BERE RS ICAILEN, MBEFENFRERIT) 2, 2
L7 ORH EREPOBELZBHASLETH S,
BAZBREREKI VoL SHOEEREZEE
LTHhVv=Y U AEELELREREL, 2L 5
BB L UOMIE, RERICKEENL~ Y KR
T/ 7u—F Vi EERLE, ZoHAk%
hydroxylaptite gel IZ X A7 Z 227 0< 75
74— TR L, BEGES T v 7 ZRFIC
BELT, &7 0— VOB ETF v 7 A% R
4 FEERICHREE L TR 2z 72,

FERHLABES 7 v 7 Z3/NINEL FRERE
EREFENERHPICEELT, Ol RERTFA
2ERFEL, BERIES 7y 7 Zi/MINEOAIZ, C
BAET T v 7 RIMEROKBRELRL, F1
FhHERTB, C*R#EL-ru0—-rThaoi
Zzbhb,

FIT74VEVEYY Y SYOEERERICE
WTC, ZOARMES T v 7 AREZHVWTHEE
AKX ) EBERE L TCBS 4K, TSI 2k 53
EREBEF AT LTI, £/ 70— F VHifksik
5 v 7 A& B a5 OREBRERLOWKRE
MR 7z, _

19854F, SAMEPAFEREIZ L 2 EEKIES X
O TCBS B ERBRBEME I ko720 051861, B
BRI CTHEERBREIC 2 o723 D h o
72

19864, Wik% 7 H YV HE~T T+ ¥ KIZ1/100
B, 20MMEEELDDIIOWTERE L,
2b4tfkh, O EEMRIBEYE, BERBREE396,
QEERILEYE, BEABRBELITH, Chi3E
BRET 1027/ ml LT CARE ORI I2E
Lado72BThs, QERBEREME HER
BREEM 361, Zhid 100°C, 105 RImELE C&
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- AN P AN

U EFRBRIBEREDLODRA T Y- 7|2
BENRYE, RIREZRL, oL J0RES
WiCEREEZ NS,

20 N2T5F 1 TRAENBMENAZOLSHE
DEWPR MR
fhriR H#, &k 1EH
(FRERK - & - MIH)

1986F 1 Ra LI BEDPLSBENIZILIH
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Spesial lecture

PUBLIC HEALTH ASPECTS OF TROPICAL DISEASES
IN THE WESTERN PACIFIC REGION

HirosHi NAKAIIMA
Regional Director, WHO/WPRO, Manila, Philippines

Malaria remains a serious health problem in nine countries of the Western Pacific Region:
China, the Lao People’s Democratic Republic, Democratic Kampuchea, the Philippines,
Malaysia, Papua New Guinea, Solomon Islands, Vanuatu and Viet Nam. The major technical
problems are resistance of Plasmodium falciparum parasites to chloroquine and other drugs and
resistance of major vector mosquitos to insecticides.

Parasitic diseases such as schistosomiasis, filariasis, and protozoal and helminthic infection
continue to pose health problems. Following the effective use and wide acceptance of the new
drug, praziquantel, there has been a change in the overall strategy for controlling Schistosoma
Japonicum infection, which is now aimed at reducing morbidity rather than halting transmission.
The same drug has served to boost and revitalize national control programmes for other
trematode infections such as paragonimiasis and clonorchiasis.

The distribution of leprosy in the Region presents marked differences between countries or
areas and within a given country. WHO has been collaborating in the implementation of
multidrug therapy to ensure proper treatment of cases, and in applied research on rapid diagnosis
of Mycobacterium leprae infection in order to facilitate early diagnosis. It is hoped in this way to
achieve rapid progress in the control of leprosy in the Region.

Diarrhoeal diseases are the second leading cause of morbidity and mortality in Democratic
Kampuchea, the Lao People’s Democratic Republic, Papua New Guinea and the Philippines. In
China, Malaysia and the South Pacific, morbidity is high but mortality is decreasing. Bacteria
such as shigella, V. cholerae and Campylobacter are still the main causes of diarrhoea; in recent
years, however, several viruses, particularly rotavirus, have been recognized as important
etiological agents in acute diarrhoeas of infants and young children. The WHO strategy of
providing oral rehydration therapy has significantly contributed towards the reduction of mortality
in children under five years of age.

Hepatitis B virus infection is highly endemic in many countries of the Region with carrier
rates ranging from 2.7% to 11.0%. Primary hepatocellular carcinoma, which is closely associ-
ated with the disease, is the most common form of cancer in many of the developing countries.
WHO is providing technical cooperation to China for the large-scale production of hepatitis B
vaccine, which is quite effective in preventing the transmission of the virus. A system for the
collection of high titred HBsAg plasma in the South Pacific has been established with the
technical cooperation of WHO. The collected plasma will then be sent to Japan for processing
into hepatitis B vaccine, for eventual use in the South Pacific.

Japanese encephalitis is endemic in China, Japan and the Republic of Korea. Its occurrence
in epidemic form has been a cause of great concern in Viet Nam. Surveillance of the disease is
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' being strengthened, and development of a new vaccine using recombinant DNA technology is
being explored.

Dengue fever/dengue haemorrhagic fever is present in China, Malaysia, the Philippines,
Singapore, Viet Nam and countries of the South Pacific. A live attenuated dengue-2 vaccine has
been prepared and is being tested in Thailand. Research on the preparation of a new dengue-2
vaccine using recombinant DNA technology is progressing in Australia, Japan and Malaysia.

Hantaan virus, the etiological agent of haemorrhagic fever with renal syndrome, is endemic
in China and the Republic of Korea. Serological surveys on rodents collected in Hong Kong,
Japan and Singapore have demonstrated the presence of antibodies to Hantaan virus, suggesting
that the virus may be widespread in the Region.

The increasing prevalence of sexually transmitted diseases, notably gonorrhoea caused by
penicillinase-producing strains of Neisseria gonorrhoeae, has been reported in various countries of
the Region, and the possible resurgence of syphilis, due to the use of antibiotics other than
penicillin in the treatment of penicillin-resistant gonorrhoea, has been of concern to many
countries. It is proposed to initiate a surveillance programme on antibiotic resistance.

Cases of acquired immunodeficiency syndrome (AIDS) have been reported in the Region
and it is feared that in due course it might become widespread. Simple diagnostic procedures
are being developed to facilitate surveillance of the disease.
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Symposium
Diarrheal diseases in tropical area

1 BACTERIAL DIARRHEAL DISEASES

YosHiFuMmi TAKEDA

Department of Bacterial Infection, The Institute of
Medical Science, The University of Tokyo

Acute diarrheal diseases are recognized as a major cause of mortality and morbidity in
children in developing countries in the tropical world. The World Health Organization estimated
the number of deaths due to acute diarrheal diseases in children under 5 years old in 1980 as
about 4.6 million in Africa, Asia (excluding China), and Latin America. Several enteric
pathogens, such as Vibrio cholerae O1, V. cholerae non-O1, enterotoxigenic Escherichia coli,
enteropathogenic E. coli, Salmonella, Shigella, Campylobacter jejuni and V. parahaemolyticus
have been shown to cause acute diarrheal diseases.

The pathogenesis of these enteric bacteria has been a focus of research. Many toxins
responsible for acute diarrhea have been identified and the physicochemical, immunological and
biological properties of some of these toxins have been examined. The invasive character of
some of these bacteria has also been studied and at a molecular level the plasmids encoding
invasiveness have been identified.

Among the many toxins so far reported, cholera enterotoxin is the best understood. It
stimulates membrane-bound adenylate cyclase of target cells and increases the intracellular level
of cyclic AMP. Heat-labile enterotoxin of enterotoxigenic E. coli shows similar physicochemi-
cal, immunological and biological properties to those of cholera enterotoxin. Recently, the
molecular structure of heat-stable enterotoxin of enterotoxigenic E. coli was characterized.
This toxin stimulates membrane bound guanylate cyclase and increases the intracellular level of
cyclic GMP, but not adenylate cyclase. The mechanism by which intracellular increase of cyclic
nucleotides in the target cells causes significant secretion of water is still unknown. '

Shiga toxin produced by Shigella dysenteriae has also been well characterized.  Although the
role of Shiga toxin in Shigella infection is not fully understood, the potent cytotoxic activity of
Shiga toxin may somehow be related to dysentery caused by the organism.

Recently, some E. coli strains that belong to 0157: H7 were found to produce a toxin
immunologically related to Shiga toxin. Further studies revealed that these strains also produce
a potent cytotoxin that is immunologically unrelated to Shiga toxin. The roles of these toxins in
E. coli 0157: H7 infection require further study.
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2 VIRAL DIARRHEA IN THE TROPICS

CHIAKI MIYAZAKI
Department of Pediatrics, Faculty of Medicine, Kyushu University

Acute infectious diarrheal iliness is recognized as one of the leading causes of morbidity and
mortality in tropical developing areas. Viral agents discovered during the last decade have been
proven to be responsible for a large population of diarrhea with defined etiologic agents.
Especially, from numerous cross-sectional studies in more than 30 countries (including the
tropics), rotavirus has been documented as a major etiologic agent for gastroenteritis in children
under 2 years of age. Fifteen to seventy per cent of the hospitalised cases (especially cases
with severe degree of dehydration) in these studies have been found to be associated with
rotavirus. Studies in temperate climate areas revealed peak incidence of rotavirus diarrhea in
children between 6 months and 2 years of age, while a good proportion occurs in infants under 6
months of age in developing countries. This discrepancy may due to an earlier exposure to
contaminated environment under poor sanitation in developing areas. Rotavirus diarrhea shows
its peaks of occurence in cooler seasons in temperate climate areas, compare to a year-through
but with occasional outbreaks in tropical areas.

From 1982 to 1984, we studied epidemiology of rotavirus infection in Kenya in East Africa,
and over 2,000 diarrheal stools from Kenyan infants and young children were collected at some
hospitals. Under monthly surveillance, an average of 22%, range 8 to 50%, of the stools
showed rotavirus-positive by ELISA. Age distribution of rotavirus diarrhea was similar to other
report from tropical countries. By electropherotyping of viral RNAs, rotaviruses assigned to
subgroup II were found predominant in Kenya (similar to other countries), and the alternation of
predominant strain was observed in the studied area. Monthly detection rate of rotavirus did
not correlate with climatological data.

Although therapy with oral rehydration solution succeeded in decreasing the mortality of
severely dehydrated diarrhoic children in many developing countries, prophylaxis with vaccine
would have a significant impact. Multiple divergent approaches have been undertaking to
develop live oral vaccine against rotavirus: (1) rotaviruses of animal origin, (2) attenuated human
rotavirus, (3) reassortant hybrid virus, etc. Several strains of animal origin including bovine
strain RIT 4237, rhesus strain WWU 18006 and bovine strain WC 3 have been undergoing clinical
trials for their safety, immunogenicity and effectiveness in several countries. In human
rotavirus has two subgroups (I and II) and at least four serotypes. Human and animal
rotaviruses usually share common group antigen. If heterotypic immunity to a given vaccine is
found to be enough for protection against any human rotavirus serotype, these vaccine
candidates could be truely useful. It should be noted that none of these vaccines will likely
protect new rotaviruses lacking common group antigen which have recently caused large
outbreaks of gastroenteritis in China. Anyway live vaccine may become a strong weapon
against rotavirus diarrhea of infants and young children in the near future.
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3 CURRENT CONCEPTS OF ENTAMOEBA
HISTOLYTICA AND AMOEBIASIS

TsutoMu TAKEUCHI
Department of Parasitology, School of Medicine, Keio University

In the present symposium, recent concepts of Entamoeba histolytica and its infection are
discussed as a model of protozoan diarrheal disease, because numerous significantly novel
knowledges have been obtained on amoeba and amoebiasis.

Amoebiasis is still one of the major health hazards in developing countries. According to
WHO, there are 400,000,000 people annualy infected with this protozoan, most of whom are
apparently located in the developing nations. On the other hand, the number of cases with this
enteric infection had been dramatically decreasing from 1950 to 1975 in developed countries;
accordingly, it seemed to be of no more significance in their public health. Since 1980,
however, we have had a sudden increment in the number of cases with invasive amoebiasis in
Japan. Our later investigation suggests that this is attributable to sexual transmission of this
pathogen, at least partially, among biased males. The same pattern of its transmission also has
been confirmed in the United States, the United Kingdom and Canada. Although some
differences have been found concerning the factors which affect this mode of transmission
between Japan and other developed countries, it is undoubtedly important in relation to AIDS.

New knowledges have also been obtained on the biology of E. histolytica, in particular on its
pathogenesis. It is now evident that cell killing and subsequent phagocytosis are the primary
mechanism of its pathogenicity. Current evidences suggest that there are two modes of cell
killing by this protozoan, i.e., one is contact-dependent and the other contact-independent cell
kiling. The former is considered to be attributed, at least partially, to the action of “pore-
forming proteins” which deloparized J224 macrophage-like cells and spleen lymphocytes,
although they were not found on the plasma membrane of amoeba. On the other hand, the
contact-independent process is made by a protein of molecular weight 35,000 to 40,000 and a pl
4.5 to 5.0. The activity of this protein is inhibited by N-acetylgalactosamine, suggesting a
lectin-like property.

Concerning diagnosis of amoebiasis, serodiagnosis is certainly the primary measure. Cur-
rently, ELISA, CIE and gel diffusion are widely employed for this purpose. Indirect im-
munofluorescent antibody technique was found effective only for hepatic amoebiasis. However,
the IFA developed in our laboratory was found as effective as gel diffusion and CIE for the
serodiagnosis of both intestinal and hepatic amoebiasis. Moreover, of particular interest
concerning this modified IFA was that it qualitatively agreed with gel diffusion at more than 97%
when tested on asymptomatic cyst passers, suggesting that there are two types of carriers; one
with and the other without tissue invasion of this parasite.

Chemotherapy of amoebiasis has been primarily done by nitroimidazole derivatives like
metronidazole. However, distinct mutagenicity and carcinogenicity in experimental models, and
appearance of metronidazole-resistant Trichomonas vaginalis indicate an importance of develop-
ment of new anti-amoebic drugs. We have been testing some series of compounds, and found
that dichlorophene, a halogenated bisphenolic derivative, had potent anti-amoebic effects. Some



146

other compounds of plant origin also have been found effective in treating experimental amoebic
liver abscess.

4 STUDY ON THE SEROTYPING AND BIOTYPING OF 300 STRAINS
OF CAMPYLOBACTER BY LIOR’S METHOD

Smva HuiLan!, Xie MEWEN? aND XU JUFEN?

Consultant in Health Laboratory Technology, WHO Western Pacific Regional Office,
Manila' and Shanghai Hygiene and Antiepidemic Center, Shanghai, China?

Three hundred Campylobacter strains isolated from human (277 strains) and animal (23
strains) were serotyped by Lior’s slide agglutination assay. The typing sera were supplied by
Dr. Lior through WHO Geneva.

The result showed that 251 strains (83.7%) were typable and 49 strains (16.3%) were
untypable. Of the 277 human strains, 233 were typable and of the 23 animal strains 18 were
typable. These figures represent 84.1% and 78.3%, respectively. The typable strains from
human belonged to 31 serogroups and 16 sub-serogroups (agglutination in pairs of sera) of which
the most common serogroups were serogroup 1, 2, 4, 9, 28, 32, 36, 48 and 60. More or less
these figures are similar to those reported in European countries where, the most common
serogroups are 1, 2 and 4. On the other hand, the very common serogroup 7 in Europe is not
found in Shanghai, China.

According to a new extended biotyping scheme of Lior, 213 (76.9%) human strains belonged
to Campylobacter jejuni 1 and II, 64 (23.1%) belonged to Campylobacter coli I and 11, whereas all
of the 18 animal strains (12 strains from swine) belonged to Campylobacter coli 1 and II. The
result of serotyping and biotyping assay of 300 Campylobacter strains indicated that swine was
one of the important sources of infection of the Campylobacter enteritis in Shanghai, China which
compared with Skirror’s report that Campylobacter coli occupied 5% only among Campylobacter
Jejuni/ coli group.

A comparison of Lior’s and Penner’s serotyping method showed Lior’s slide agglutination
assay was simple, rapid and easy to perform in the field trail for epidemiological investigation.
The autoagglutination often occurred in slide agglutination when saline suspension was used. It
could successfully be eliminated through suspending the bacteria in phosphate buffered saline
containing DNase.

The preparation of the typing sera of Campylobacter will be studied further in Shanghai
Hygiene and Antiepidemic Center.
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5 STRATEGIES FOR THE CONTROL OF DIARRHOEAL DISEASE
IN THE ASIAN PACIFIC REGION

CHEv KiDsoN
Queensland Institute of Medical Research, Brisbane, Australia

The patterns of diarrhoeal disease differ greatly from country to country in this region and
indeed from one area to another within a given country. These differences relate to acute
versus chronic diarrhoeas, to relative frequencies of particular etiological agents, to the degree of
morbidity, to the extent of mortality and to the age group affected.

Given the differing spectra of geographical characteristics, population size, economic status,
health care service accessibility, social organization and stage of development of national
programs for the control of diarrhoeal diseases (CDD), this variability is hardly surprising.
However, the practical implication is that it is essential to have a flexible approach to achieving
the goals of the global CDD program.

In countries such as the People’s Republic of China the mortality from acute diarrhoeal
disease is low, whereas in countries such as the Socialist Republic of Vietnam or Bangladesh
there is still significant mortality. The differences relate to both disease patterns and to
accessibility to appropriate health services. Thailand, for example has established an effective
national CDD program, as has the Philippines, but these countries have had differing success
thus far in reducing mortality due to acute diarrhoea.

Morbidity data are not readily available for many countries but morbidity may be high even
when mortality is low, e.g. in China. This type of situation usually reflects adequate treatment
services but inadequate organization of preventive programs at this time.

In general in this region, as elsewhere in, the world, there is a correlation between the use of
oral rehydration therapy and reduced mortality in acute diarrhoea. There is generally a high asso-
ciation of rotavirus, E. coli and a number of other organisms with acute diarrhoea in children. In-
deed, the similarity in etiological patterns is remarkable, suggesting that common strategies may
be applicable for prevention. However, there are some marked differences from area to area in
the frequency of shigella and amebic dysentery which appear to be related to socioeconomic
and behavioural variables of considerable consequence to the planning of preventive strategies.

A number of important research studies focused on environmental or social interventions are
in progress in some countries in the region. Many more are needed to address the key issue
of the economic implications of control strategies where the latter may impinge on longstand-
ing agricultural or sanitaion practices. These strategies need to be weighed against other poten-
tial interventions involving technologies such as immunoprophylaxis using new vaccines.

Although epidemiological information on acute diarrhoea is far from complete in most areas,
data on chronic diarthoeas and their relationship with nutritional status are far less available. In
this context there are important challenges for the development of molecular diagnostic tools suit-
able for epidemiological surveillance to permit more rational control strategies to be implemen-
ted. These developments need to be combined with socioeconomic analyses to facilitate plan-
ning towards achievable goals in the control of diarrhoeal disease in countries in the region.
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Tsutsugamusi disease (scrab typhus) in asia

1 MEDICO-ZOOLOGICAL STUDIES OF TSUTSUGAMUSHI
DISEASE IN JAPAN, WITH SPECIAL REFERENCE
TO LEPTOTROMBIDIUM PALLIDUM

KiyosHr AsaMURA
Department of Zoology, National Science Museum, Tokyo

An outbreak of tsutsugamusi disease or chigger-born rickettsiosis among American soldiers
in the foothills of Mt. Fuji in 1948, established the existence of a hitherto unknown endemic area
of the disease in Japan. This incident suggested also the occurrence of the disease transmitted
not by Leptotrombidium akamushi (classical type of the disease) but by other species of chiggers
(new type of the disease), and at present, L. scutellare and L. pallidum are determined as new
vectors in certain areas in Japan.

A monthly occurrence and rickettsial positivity of L. pallidum and L. akamushi found on
rodents, Microtus montebelli n a classical endemic area in Niigata Prefecture indicate seasonal
difference to the case incidence of the disease in this Prefecture, i.e. the cases in spring as well
as autumn are transmitted by L. pallidum whereas the cases in summer mainly by L. akamushi.

As regards seasonal occurence of L. pallidum in Japan, there are 2 different types according
to localities; one is the type which has 2 peaks in late spring and autumn in northern parts of
Japan, while the other type has a single peak from late autumn to winter or early spring in more
or less southern parts of this country, such as Kanagawa, Shizuoka, Tokyo, Oita and so on.
The monthly occurence and rickettsia positivity of L. pallidum in Oita prefecture seemed
coincided with the case incidence of the disease therein.

Besides these 2 vector species of new type disease, the possible existence of other vectors
can be assumed on the basis of man infesting habits in L. palpale, L. pallidum burnsi, Neotrombi-
ca japonica, N. mitamurai and others, and positive isolation of rickettsia from L. kitasatoi, L.
palpale, L. murotoensis, Neotrombicala pomeranzevi, Cheladonta ikoensis and others.

The extraordinary occurence of cases of new type disease in the season when L. pallidum
and L. scutellare are missing or a few in number, such as the cases in April in the foothills of Mt.
Fuji and in summer in Kagoshima Prefecture, seem to be worthy of future investigation.

On the other hand, it should be noticed that in Hokkaido, no cases have yet been reported
though the rickettsia was frequently isolated from rodents as well as a chigger, L. kawamurai.
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2 STUDIES OF TSUTSUGAMUSHI DISEASE
IN PENINSULAR MALAYSIA

AKIRA SHIRAI
WHO/WPRO, Manila, Philippines

Early studies initiated by the United States Army Medical Research Unit in Malaysia had
shown that 23% of the febrile patients presenting at the district hospital had scrub typhus.
Almost 80% of the cases were oil palm workers.

Since there was an indication that human infection rates might vary according to the stage of
oil palm growth, studies were undertaken in central Peninsular Malaysia to determine the risk of
infection in areas containing oil palm of different ages. Three settler populations, those settled
for one year, 5 years and 8 years, were identified for the survey. Antibody prevalence rate was
the highest in the individuals settled for 5 years. The impact of ecological changes on the
population of scrub typhus vectors was also examined. A peak in the number of chiggers per
host (Rattus tiomanicus) was noted in the area with 2-1/2 year old trees. Majority of the
chiggers collected were Leptotrombidium deliense. In the older oil palm areas, L. deliense made
up less than 1% of the chigger population. Most were Ascoshoengastia indica, a non-vector,
nest-dwelling mite.

Infection rates in the chiggers, rodents, and humans were also determined from the isolation
rates of Rickettsia tsutsugamushi. The rates were 4% in the chiggers, 11.7% in the rodents,
"and 45% from the febrile patients working in the corresponding areas containing younger trees.
A much lower prevalence of infection was noted in an area with more mature trees, with only
0.6% in rodents and 0.1% in chiggers.

The scrub typhus vector population within the oil palm habitat can be directly related to the
natural succession of the oil palm scheme. Burning the forest eliminates most chiggers and
their hosts from the ground surface, leaving only pockets of infestations within small unburned
areas or in underground nests. As the grasses under the covercrop begin to grow, a suitable
habitat for the vector chiggers and their mammalian hosts is formed. The hardy R. tiomanicus
takes over as the dominant mammal within the oil palm habitat. The vector population
continues to build up until the time of harvesting and the arrival of settlers. Over a period of a
few years, the thick grasses between the trees will be partially eliminated by cultural practices of
the settlers, but harborage for R. tiomanicus will be formed by the placement of palm fronds
between the oil palm rows. As the trees continue to grow and the canopy closes, the vector
habitat is again diminished and the hosts begin to form nests in the little piles and/or the oil palm
trees. The area between the tree does not contain suitable grasses to maintain a Trombiculid
chigger population.
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3 EPIDEMIOLOGICAL FEATURES OF TSUTSUGAMUSHI DISEASE
(SCRUB TYPHUS) IN SOUTHERN CHINA

LIN QUANSHENG

Department of Infectious Diseases, Jinan University
Medical College Guangzhou, China

Tsutsugamushi disease was recognized etiologically in Guangzhou in 1948 and subsequently
in South-east South-west parts of China. In Southern China, cases occur with seasonal peak in
July-Aug. Incidence appears to be greatest between 21 and 40 years of age which depends on
the frequency of intrusion into the enzootic cycle. Eschar is seen in 84 to 98.2% of cases.
Mortality in preantimicrobial therapy years varied from 16% to 61.4% which decreases markedly
after administration of specific antibiotics. At least 18 species of Rodentia and Insectivora have
been demonstrated to harbor Rickettsia tsutsugamushi in nature. A few species of larvae mites
other than L. deliensis (the principal vector) are naturally infected. Presence of minor immuno-
logical difference in local isolated rickettsia strains which should be considered in vaccine
development.

4 ELECTRON MICROSCOPIC STUDIES OF INTRACELLULAR
MULTIPLICATION OF RICKETTSIA TSUTSUGAMUSHI

AKirRA TAMURA
Department of Microbiology, Niigata College of Pharmacy

The mechanism of penetration of purified Rickettsia tsutsugamushi (Gilliam strain) into
cultured mouse fibroblasts (L-cells) and the profiles of the rickettsial growth in the cells were
investigated by electron microscopic observation of the specimens prepared at various times of
infection. After 10-40 min of infection, rickettsiae in the process of being phagocytized were
often seen on the cell surface. These were restricted to the rickettsiae which seemed to be
intact in morphology, while heavily plasmolyzed ones were never phagocytized. Additionally,
rickettsiae were taken up individually into a phagosome, and phagocytosis of several rickettsiae
together was rarely observed. In the cells, phagosomes whose membranes enclosed rickettsiae
either tightly or loosely were seen. Rickettsiae in the loose phagosomes often showed signs of
plasmolysis and were rarely released into the cell cytoplasm. Partial disintegration of phago-
somal membranes and the escape of only morphologically intact rickettsiae from the phagosomes
were seen only in tight phagosomes. Large phagosomes containing a clump of several
rickettsiae were observed occasionally, in which case the microorganisms were deformed and
seemed to be denatured. From the above observations and the frequency of appearance of
these different penetration stages in the specimens of 10, 20 and 40 min after infection, it was
concluded that the rickettsiae enter initially into a tight phagosome by phagocytosis and are then
released into the cell cytoplasm by disruption of the phagosomal membrane. No other
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mechanisms of penetration were found.

Although the process of penetration of rickettsiae into host cells proceeded within relatively
short period of 10-40 min after infection, multiplication of the microorganisms in the cells were
slow and the observations were performed at day-intervals. At the early stage of infection (24
hr of infection), many of the rickettsiae in host cell cytoplasms showed electron-less dense inner
structures, but electron-dense type became dominant at the later stage of infection (72-120 hr).
Binary fission of rickettsiae by forming a constriction at the middle of long axis was often
observed at the middle stage of infection (72-96 hr) in the cytoplasm or at the periphery of the
host cells. Although many rickettsiae were 1.2-2.5um in length and 0.5-0.8 xm in width,
abnormally long rickettsiae, 10~15 um in length, were sometimes seen. Additionally, intranuc-
lear proliferations of this rickettsia were observed, but the incidence was very low. In the
specimens prepared after 72 hr of infection, release of the microorganisms were seen at the host
cell surface by lifting up cell membrane from inside to outside, like as the budding profile of
enveloped viruses. The budding rickettsiae increased in number with the lapse of time. Ina
thin section of the later stage of infection (96-120 hr), detachment of the outer and inner leaflets
of the host cell nuclear membrane and formation of vacuoles were observed. Then the cells
were round up and, in some cells, the cytoplasmic membrane disappeared and rickettsiae inside
the cells were released into the culture fluid.

5 RAPID SEROLOGIC DIAGNOSIS OF TSUTSUGAMUSHI DISEASE BY
MEANS OF INDIRECT IMMUNO-PEROXIDASE (IP) TECHNIQUE

TsuneHisa Suto
Department of Microbiology, Akita University School of Medicine

Tsutsugamushi disease had been recognized as a serious disease in Japan for more than one
handred years. However, over the years the number of cases has been steadily declining with
only a few cases being reported during the years of 1965 to 1975. The disease seemed to have
been nearly eliminated.

Since 1976, however, the reported cases of the disease began to increase in many parts of
the country, even where the disease had never been identified previously. The disease appears
to be transmitted by Leptotrombidium pallidum in the early summer and autumn months and by
Leptotrombidium scutellare during the winter months.

This significant increase in the number of reported cases of Tsutsugamushi disease in Japan
has occured concurrently with the wide spread use of beta-lactam antibiotics which are not
effective in treating Tsutsugamushi disease. The use of these antibiotics led to the occurence
of several fatal cases of Tsutsugamushi disease which were confirmed by a specific serological
examination following death.

These unfavorable occurence have served as a stimulus to develop a rapid and accurate
serologic diagnostic procedure employing the indirect immuno-peroxidase (IP) technique. This
technique is performed on a glass slide using minute dots of antigen prepared by concentrating
particles of rickettsia grown in L-cell cultures.

An accurate diagnosis can be made within a few hours after receiving the serum specimens
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by observing the titers of the specific IgG and IgM antibodies in the serum of the patient who is
suspected of having the disease or has a fever of unknown origin.

Using this procedure we have detected a total of 465 cases of Tsutsugamushi disease, from
19 prefectures, out of 1,368 cases of suspected disease or in cases with a fever of unknown
origin or in patients with exanthema of unknown cause during the 6 year period from May 1980
through June 1986.

In the 7 patients that expired the direct cause of death was disseminated intravascular
coagulation (DIC) syndrome. They were all confirmed seropositive for Tsutsugamushi disease
by means of our IP method within a day of arrival of the serum specimen which was collected at a
variable periods before death. The most patients responded rapidly after the correct diagnosis
was made and adequate treatment with tetracycline or chloramphenicol was initiated.

This IP procedure is proposed as the most efficient method for rapid and specific diagnosis
of Tsutsugamushi disease at present time in Japan, where beta-lactam antibiotic therapy is
commonly used as initial treatment of fevers associated with infectious diseses.
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General presentation

1 STUDY OF QUICK AND SIMPLE STAINING FOR MALARIAL PARASITE
— APPLICATION FOR SCREENING OF MALARIAL PARASITEMIA
AND DETERMINATION OF DRUG SENSITIVITY
TO MALARIAL PARASITE

YosaBURo OIKAWA!, ELYUSRAR ALYUSAR JALAL? AND SHOKICHI Tani®
Department of Medical Zoology, Kanazawa Medical University', Institute
of Tropical Medicine, Kanazawa Medical University? and
Health Care Center, Fujitsu Kawasaki Hospital®

We previously reported at the 55th annual meeting of the Japanese Society of Parasitology
about new method for staining of malarial parasite (Plasmodium berghet). This method was
more simple and quick than the Giemza’s stained blood film method in the case of malarial
parasitemia count. The coefficient of correlation between the malaria infected red blood cell
count by this method and the blood film method was more than 0.9. In this report, we studied
the application of this method for the screening of malarial parasitemia and the determination of
drug sensitivity to malarial parasite.

Material and method: For the screening, Gentian Violet Stock Solution (Wako) was diluted
50 times by 10% methanol and 0.3% EDTA-2Na contained 0.85% saline. The blood of malaria
infected mouse was dropped on the head of a finger, until the diameter was about 3 mm, and
placed it on the slide glass (about 0.008 m/). A staining solution was dropped on the blood,
mixed and covered with a cover glass (24 x50 mm). Malarial parasite in red blood cells were
stained dark violet and observed like a ball. When the parasitemia was about 0.1%, malaria
infected red blood cells were discovered easily by this method. For the test of drug sensitivity,
Gentian violet stock solution was diluted 400 times by 10% methanol and 0.15% EDTA-2Na
contained 0.85% saline. The in vitro-cultured blood was diluted 5 times by this staining solution
and the parasitemia was counted with Biirker-Tiirk hemocytometer. At the study of the
sensitivity for quinine dihydrochloride, the decrease of the parasitemia was observed clearly on
the second day of culture with candle jar by this staining method, and the parasitemia count was
similar with the result from the blood film staining method.

Consideration: Giemza’s staining blood film method is necessary for the discrimination of
malarial species, but it takes some hours for making the preparation and scanning the sample
microscopicaly with immersion oil. In new staining method, the preparation making and the
sample scanning were easy, because the scanning was enough at X400. So the new method
cosidered to be more useful for the screening of malarial parasitemia at the site of the mass
treatment in the malaria endemic area instead of the blood film staining method. In the test of
drug sensitivity for malarial parasite, the new method was also useful for the observing of the
reduction of parasitemia.
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2 ISOLATION AND SOME PROPERTIES OF PROTEOLYTIC
ENZYMES FROM PLASMODIUM BERGHEI
INFECTED MICE ERYTHROCYTES

FuMmHDE INOUE!, SEIKICHI Toku!, REIKO MATSUYAMAZ
AND YOsHIYA SaTo3

The First Department of Biochemistory’, RI Experiments Facility? and Department
of Parasitology®, School of Medicine, University of the Ryukyus

An aminopeptidase was purified from mouse erythrocyte membrane infected with malaria
parasites (Plasmodium berghei, NK-65 strain) by a simple method involving selective extraction
with non-ionic detergent Triton x-100 and chromatography on Sephadex G-100 and DEAE-
Sephadex A-25. This enzyme has an apparent molecular weight of about 100,000 as measured
by gel filtration. Activity was monitored conveniently with L-alanine-p-nitroanilide or L-leucine-
p-nitroanilide as substrate at 405 nm. The enzyme was inhibited by bestatin and chymostatin
but not by leupeptin, phosphoramidon, antipain, pepstatin and E64. The aminopeptidase has an
essential sulfhydryl group at the active site which is rapidly modified by Hg?* and slowly
modified by p-chloromercuribenzoic acid, but is unaffected by monoiodoacetic acid, or N-
methylmaleimide.

3 KINETIC CHANGES OF HEMOPOIETIC STEM CELLS IN
PLASMODIUM BERGHEI-INFECTED MICE

MEKKO AsamMi, HARUHIKO MARUYAMA, MAKOTO OWHASHI
AND YUKIFUMI Nawa

Department of Parasitology, Miyazaki Medical College

Drastic hematological changes are observed during malaria parasite infection because of the
destruction of red cells and activation of immune as well as mononuclear phagocyte system.
Although all these blood cells are originated from common precursor, termed hemopoietic stem
cells, not much attention has been payed for the changes of hemopoietic stem cells during malaria
infection. In the present study, therefore, kinetic changes of hemopoietic stem cells were
examined in Plasmodium berghei-infected mice.

The number of hemopoietic stem cells in the bone marrow was measured by 2 different
assay systems: in vivo spleen colony assay, which can detect pluripotential stem cells (CFU-S),
and in vitro soft-agar colony assay, which can detect committed stem cells (CFU-C) towards
granulocyte and macrophages.

The number of CFU-S started to increase on day 4, reached a peak on days 6~8, and then
decreased to subnormal level by day 14. The kinetic change of CFU-C was essentially the
same as that of CFU-S with slightly delayed onset.

In addition to in vivo and in vitro colony assays, **Fe uptake in bone marrow and spleen was
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also examined. Iron uptake in the bone marrow of infected mice was twice and that in the
spleen of infected mice was seven times higher than that in the respective organ of uninfected
mice.

These results indicate that hemopoietic stem cells are activated during an acute stage of P.
bergehei infection.

4 CHANGES OF T-LYMPHOCYTES AFTER BABESIA INFECTION
IN MICE PRETREATED WITH TOXOPLASMA
LYSATE ANTIGEN (TLA)

NaovosH! Suzuki', SHINICHI SEKIGUCHI', MoToYosHI SATO!, HARUHISA SAKURAL,
AtsusHi Sarto!, Tsuneo Hirose! AND Fumio Osakr®

School of Veterinary Medicine, Obihiro University! and Kobe City?

With the changes of lymphocytes in the thymus, spleen, liver and blood were examined both
biochemically and histopathologically in mice treated with TLA before inoculation with Babesia
rodhaini which was fatal to rodents. The number of Thy-1 positive (+) cells in untreated mice
was 3.7% 107 cells in the whole thymus 1 day before inoculation (b.i.) while those in TLA-treated
mice were 6.5X 107 and 0.9 107 cells 1 day b.i. and 10 days after inoculation (a.i.), respective-
ly. The total number of Thy-1 (4) cells in the spleen was 3.9 107 and 11.7x 107 1 day b.i.
and 10 days a.i., respectively in untreated controls and 12.9 %107 and 15.6 X 107, respectively in
TLA-treated mice. A remarkable increase of Thy-1 (+) cells in the liver of TLA-treated mice
10 days a.i. was almost 10 fold as compared with that of 1 day b.i.. The increase of Thy-1 (+)
cells in the liver in TLA treated mice was found around perivascular ducts 10 days a.i., however,
showing few Thy-1 (+) cells around the ducts in untreated mice. These Thy-1 (+) cells
around perivascular ducts were mainly Lyt"? positive and Lyt>3 negative cells. Increase of
Thy-1 (4) cells in the liver and spleen and decrease of those in the thymus are presumably
owing to T-cells released from the thymus and flocked to the organs through the blood
circulation.

5 MALARIA CONTROL IN NORTH SUMATRA, INDONESIA (1)
GAMETOCYTOCIDAL EFFECT OF PRIMAQUINE

Akira Kaneko?, Kiseko KaMEI"3, AKIrA IsHu>* AND TAKESHI Suzuki!

North Sumatra Health Promotion Project, JICA!, Department of Parasitology,
Hirosaki University School of Medicine?, Department of Parasitology,
Teikyo University School of Medicine® and Department of
Parasitology, Okayama University School of Medicine*

Considering the chemotherapy against falciparum malaria patients in its endemic area, it is
important not only to clear trophozoits as clinical cure, but also to clear gametocytes which are
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infective to vector mosquitoes. During passive case detection at Kuala Tanjung and Nana Siam,
Sep.-Nov. 1985, 131 falciparum patients were treated by Tx: Fansidar 1,575 mg 1x, 87 were
treated by Tx: Fansidar 1,575 mg+ Primaquine 45 mg 1x.

After drug administration, these falciparum patients were followed up to observe the
gametocyte fluctuation. During this study, trophozoites were cleared by day 7 in all of these
falciparum cases without recrudescense.

In the group treated only by single Fansidar, 25 cases were examined on day 0 and day 2,
and 99 on day O and day 7. In both subgroups, no significant change was observed in
gametocyte load between day 0 and day 2 or day 7.

In the group treated by the combination of Fansidar and Primaquine, 29 were examined on
day 0 and day 2, in which no significant change of gametocyte load was observed. But 72 cases,
examined on day 0 and day 7, showed 73.6% gametocyte positivity rate (GR), 2.2 gametocyte
density (PDI) on day 0; and 33.3% GR, 1.3 PDI on day 7. The difference was significant by
Wilcoxon’s test, (p<<0.01).

The gametocyte-positive cases on day 7 were tried to be followed up weekly till gameto-
cytes disappeared. In 52 cases treated only by Fansidar, 71.1% GR on day 0 continued till
week 2, after that it declined but still as high as 11.5% in week 5. In 56 cases treated by
Fansidar + Primaquine, 76.7% GR on day 0 had already declined to 30.3% on day 7, after that
GR declined further to 7.1% in week 3.

This study showed the treatment of single Primaquine 45 mg together with schizontocide
was effective in promoting the gametocyte clearance of falciparum malaria patients.

6 MALARIA CONTROL IN NORTH SUMATRA, INDONESIA (2)
ENTOMOLOGICAL STUDIES AND VECTOR CONTROL

TakesHl Suzukt}, TeTsusHl KikucHr!, MasaHiRo Takacr'+?
AND MasaYukI Yasuno®3
North Sumatra Health Promotion Project, JICA?, Department of Medical
Entomology, National Institute of Health? and National
Institute for Environmental Studies®

The vector of the coastal malaria in our study area is An. sundaicus, which can not be
controlled by DDT residual spraying, because of its exophilic nature. Based on this, studies
have been concentrated on integrated control measures of the vector at its larval stage. A trial
operation was started in a 32 km? area in September 1986.

The lagoons scattered behind a beach sand bank were infested heavily with the larvae.
They were controlled effectively by draining of the water through a channel leading to a nearby
river. Taking advantage of the fact that its breeding is limited only in sunny ponds, a control
trial was done with success by shading of the ponds with coconut leaves. Biological control was
done by releasing guppies, P. reticulata, into the ponds or ditches which were unable to avail
source reduction/environmental management measures. Temephos was also applied in the
breeding sites with the dose of 1 ppm, which was effective for 2 weeks.

Based on the information obtained through such trial operation, a large-scale control
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operation is now under planning, aiming at the eventual build-up of vector control measures to be
utilized by villagers themselves in future under community participation.

7 EXTREMELY HIGH TRANSMISSION OF MALARIA AMONG THOSE
WHO LIVE NEAR BREEDING SITES OF THE SEA-WATER
MOSQUITO, AN. SUNDAICUS, IN THE COASTAL
AREA OF NORTH SUMATRA, INDONESIA

Hipeki ITokawa
Department of Medical Zoology, Saint Marianna University, School of Medicine

A mass-blood examination was undertaken in the coastal area of North Sumatra, Indonesia,
as one of activities on the project for the promotion of health. The aim for the survey was to
determine the endemicity among persons who lived near breeding sites of the responsible
vector, An. sundaicus. Very high parasite rates (around 60%) were obtained in young age
groups (0-9 years). On the other hand, the parasite rates in adults showed relatively low (10-
20%). Also, high parasite density cases were found only in the young age groups. These
findings means that the existence of high-level immunity against malaria among the examined
persons.

Salivary gland dissections were performed on 341 An. sundaicus, which had been collected
from the same area, and 2 positive cases were obtained (0.6%). This sporozoite rate means
that An. sundaicus brings about high transmissions of malaria in the study area, where very high
mosquito-densities of An. sundaicus (more than 30/man/hour) were usually obtained.

8 DOES TRYPANOSOMA BRUCEI GAMBIENSE
CHOOSE FEEDER-CELLS?

PETER J. MHANDO, TETSUO YANAGI, SHUSUKE NAKAZAWA,
TosuHmE Fukuma anD Hiroji KANBARA

Department of Protozoology, Institute of Tropical Medicine, Nagasaki University

In the cultivation of Trypansoma brucei gambiense, newly prepared newborn mouse brain
and muscle derived cells could support the growth of the organisms. They were also available
for the cultivation of the new isolate of Tg. On the contrary established newborn mouse brain
and muscle derived cells lost their supporting ability. Supporting cells and non-supporting cells
were seeded on the one half area and the other half of a culture dish respectively prior to the
inoculation of Tg. The parasites increased only on the area of supporting cells. It was
reported that rapid growing cells could not support continuous growth of trypanosomes. Thus,
supporting cells and non-supporting cells were exposed to the minimum X-irradiation to suppress
their growth but no change was noticed in their supporting abillity for Tg. The cultured
trypanosomes were morphologically identical to bloodstream forms and retained infectivity for
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mice. Growing Tg showed nest-like clusters in intercellular space. This suggested the
necessity of close contact of Tg with cells rather than soluble growth factor from them.

9 ANTI-PARASITE ACTIVITY OF CARBOCYCLIC INOSINE AGAINST
AMASTIGOTES OF LEISHMANIA DONOVANI

HirovAsU SATAKE!, Osamu Hiraoka', Yusuke Warayval, JuLIETA Y. KIMURAZ,
Kazunisa MORISHIGE?, TOSHIKI A%, AKIra IsHI?,
AKIRA MaTsupa® aND Tonru Ugpa®
Faculty of Pharmaceutical Sciences, Okayama University', Department of
Parasitology, Okayama University Medical School? and Faculty
of Pharmaceutical Sciences, Hokkaido University®

A promising approach for the development of chemotherapeutic agents possessing selective
toxicity is the one based on certain unique features in structure or function of the parasite that
differ from those of the host cells. Leishmania are incapable of synthesizing purines de novo and
are thus dependent on the host for the source of preformed purines. This qualitative difference
in the enzymes of purine salvage and interconversion pathways between host and parasite
suggests a rational approach towards the design of agents selectivity toxic in the parasite. We
reported that carbocyclic inosine is a potent inhibitor of promastigotes of Leishmania but
significantly less toxic to mammalian cells.

In the present experiments, J774-1, a mouse macrophage line, was cultured in RPMI 1640
medium containing lipopolysaccharide. The adherent cells were exposed to promastigotes of L.
donovani for 1 day, and treated with the drug. On the other hand, the macrophages were
pretreated with the drug for 2 hours, and were exposed to promastigotes of L. donovani. Drug
activity is then assayed by counting the number of infected host cells/100 host cells. The
results indicate that carbocyclic inosine is active against amastigotes of L. donovani in vitro.

10 THE PREVALENCE OF BLASTOCYSTIS HOMINIS INFECTION
IN HUMANS IN KYOTO CITY

MmoRU YAMADA, YOsHITSUGU MaTsumoTo, Tatsuva TEGOSHI
AND YUKIO YOSHIDA

Department of Medical Zoology, Kyoto Prefectural University of Medicine

For several decades, Blastocystis hominis Brumpt, 1912 has been considered to be a
harmless yeast in the human intestine. However, Zierdt and his colleagues emphasized that it
was not a yeast but a protozoa, though its taxonomic position was not established. In later
studies B. hominis was receiving increased attention as a cause of diarrhea. The present study
demonstrates the prevalence of B. hominis infection in Kyoto City, Japan, between June 1983
and July 1986. Twelve hundred and fifty-one persons who submitted stool specimens for
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parasite examination were divided into 5 groups. Group1 consisted of 14 foreign tourists.

Most of them had visited South East Asia, India and Africa just before coming to Japan, and more

or less complained of digestive trouble. Group 2 consisted of 79 patients who were admitted to

Kyoto Prefectural University Hospital with digestive trouble. Group 3 consisted of 304 inpa-

tients and 696 outpatients in this hospital without digestive complaint. Group 4 consisted of 122

mentally deficient persons in 2 private care facilities, and Group 5 were 36 staff members of
those facilities. The stools were first examined for B. hominis by iodine-stained direct smear

method, then confirmed by phase contrast microscopy and Giemsa stain. The results are as
follows: In Group 1, 11 of 14 tourists (78.6%) were positive for B. hominis. In Group 2, 3 of
79 patients (3.8%) had B. hominis. In Group 3, 12 of 1,000 inpatients and outpatients (1.2%)

had B. hominis. In Group 4, 21 of 122 mentally deficient persons (17.2%), and in Group 5, one

of 36 staff members (2.8%), were positive for B. hominis. Of the 48 persons positive for B.

hominis in total, 30 had other parasites, for example Giardia lamblia, Entamoeba coli, Enteromo-

nas hominis, lodamoeba buetschlii, Ascaris lumbricoides, Trichuris trichtura, Necator americanus,

Clonorchis sinensis, Metagonimus yokogawai, Schistosoma mansoni, and Echinostoma spp.. It

was noticed that B. hominis was found not only in loose and soft stool but also in formed stool.

In conclusion, careful examination may reveal B. hominis still existing among Japanese people,
especially in mentally deficient persons isolated in the closed facility. Furthermore, it is

interesting to note that foreign visitors are strongly contaminated with this parasite.

11 A SERIOUS CASE OF AMEBIASIS ACCOMPANIED BY
EXTENSIVE COLIC ULCER AND ABSCESS

TosHI0 NAKABAYASHI!, TAKESHI NAKAMURA? AND KATsumi AMIoKa®

Department of Protozoology, Research Institute for Microbial Diseases, Osaka
University' and Nakamura Hospital, Hirakata, Osaka®

The patient was a 48 years old male resident of Osaka and had been hospitalized with
schizophrenia for almost 20 years. He had no experience of oversea travel. When he was
admitted with head trauma in Nakamura Hospital on February 10, 1986, a right abdominal tumor
was noted.

On June 22 of the same year, he was admitted again with ileus symptoms accompanied by
abdominal distension and cicatrical hernia on the abdominal wall. Constipation and remittant
fever were noticed. Romanoscopy revealed neither redness nor ulcer on the intestinal mucosa.
By X-ray examination, gas retention with passage disturbance was observed in the colon. The
laparotomy was carried out on June 27. The ascending colon was stenotic with necrotic
portions and retroperitoneal abscess was found along the colon. The cecum and the right
flexture adhered tightly to the retroperitoneal wall and the liver, respectively. The intestine
between the cecum and the middle part of the transverse colon were resected and anastomosed.

After the operation, the patient did not turn better and the level of consciousness became
reduced. On July 4, many trophozoites of Entamoeba histolytica were detected in the sections
of the resected colon. Next day, antiamebic chemotherapy was started with dehydroemetine
(40mg, im., once a day for 7 days) and metronidazole (500 mg per day, injected through
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stomach tube for 7 days). However, the therapy showed no effect but the patient died on July
14, 17 days after the operation.

The mucosa of the resected colon was necrotic and covered with a thick yellowish
pseudomembrane. The ulcer reached the adventitia with some foci of perforation. Numbers
of E. lstolytica all of which were trophozoites, phagocytizing erythrocytes, were found in the
ulcerative foci and even in the deep layer of colon. The case was undoubtedly of an internal
infection of amebiasis of which the accurate diagnosis was just made by tissue examination of the
resected colon after the operation.

12 SEROLOGICAL DIAGNOSIS OF AMOEBIASIS BY MICRO-ELISA

HisasHi YAMAURA AND RYUKOH SHIRASAKA
Department of Parasitology, Tokyo Women’s Medical College

In the present study, the reliability of the technique of enzyme-linked immunosorbent assay
(micro-ELISA) for the detection of amoebiasis was examined. For the assay, peroxidase-
conjugated anti-human IgG (Miles-Yeda) and ABTS, 2,2’-azino-di-(3-ethylbenzthiazoline sulfonic
acid) were used as the conjugate and substrate, respectively. Serum samples from 23 patients
of amoebiasis and 200 healthy residens (amoeba cyst negative) were diluted at 1:200 and
examined.

The results of maximum absorbance among normal control sera was 0.181 (0.028-0.181),
and 0.410 (0.410-1.820) at the minimal absorbance among amoebiasis. Hence, the absorbance
of 0.2 was considered to be the highest value of negatives above which a case would be positive
for amoebiasis or highly suspective.

Sera from 32 cyst passers examined, only 2 or 6.3% were positive for the reaction.

The results indicated that micro-ELISA technique with ABTS developed in the present
study is applicable to the survey of amoebiasis.

13 USE OF WING SOUND TRAPS FOR MALE MOSQUITOES
OF SOME VECTOR SPECIES IN FIELDS

Tozo Kanpa anp KenicHi Ocawa
Department of Medical Zoology, St. Marianna University

Vector control of malaria is crucially important than any other method, such as drug
administration, immunization of communities to protect from malaria transmission. It is similarly
important in a certain endemic area of subperiodic malayan filariasis, such as Taiping, Malaysia,
where the achivement of vector control became indispensable. Because existence of animal
reservoirs of this filaria, one soure of infection still remains its endemicity despite DEC
(diethylcarbamadine) administration to human parasite carrier. _

Meanwhile, in the vector control the limitation of the use of insecticides is requiring to
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promote the developments of control methods other than insecticides, such as physical, biological
and biochemical control methods. Among various biological characters by species, taxon or
population some differences of specific characters influence or relate to their mating behaviour or
activity in their genetic divergence in nature. Thus the finding of difference in wing-beat
frequencies among sibling or very closely related populations, one of sexual isolation mechanism
in genetic divergence has been proved and utilized to collect or trap mosquitoes.

Due to difficulty to find or promote swarming of some vector species of malaria and filariasis
in nature, wing sound trapping with some kinds of biting attractants and/or stimulants was
performed around their breeding places at biting time after sunset. The experiment was carried
out by using 3 kinds of attractants and/or stimulants using alone or in combinations. These
three were wing sound trap, an animal in screened cage, and dry ice. When the sound having a
frequency close to that of wing-beat of the same taxa of species was used. The most effective
trap was a combination of a fitted frequency of wing sound with animal dry ice. For the specties
of genus Mansonia the sound of 330 Hz to 350 Hz combined with above two attractants were
able to collect 870 males and 839 males within one hour from 15 minutes after sunset. For
Aedes albopictus the sound of 480 Hz with animal and dry ice was most effective, whereas the
numbers of males captured varied greatly according to the time of trapping. The trap used for
Aedes and Mansonia was a plastic cylinder having a speaker set in the middle of tube and adhesive
plastic sheets covering inner surface at both ends of the tube, however, for Anopheles a plastic
lantern covered with a polyvinyl bag having the glue spread on its surface was more efficient to
trap mosquito than the former type of trap.

The reduction of the number of male mosquitoes from the population of Mansonia was
achieved more remarkably by the repetition of trapping for several times at the breeding area
than setting traps in the biting area by females, such as houses which were far from breeding
places. The age of male Mansonia was determined by checking mesothoratic furcum. The
analysis of the results of trapping and of age composition gave the information of the size and
dynamics of population and daily production of both sexes of Mansonia. The trapping method
mentioned earier was proved to be useful in the ecological investigations as well as for the
development of control method without use of insecticides, and future integrated control
methods.

The trapping method was also applied to investigations of population dynamics of Genus
Mansonia and Culex tritaeniorhynchus at a rice field, Ban Pa Inn, Ayutaya, Thailand. The
trapping surveys have been performed for once a month from May 1986 up to date. Highly
prevalent months of both mosquitoes were from June to September, especially August was the
highest in the number of trapped males of Genus Mansonia, whereas their females trapped were
not many. In this plain swanpy area there were many breeding focuses where male mansonias
trapped were constantly more than others.

The trapping of C. tritaeniorhynchus proved 2 peaks in its numbers, one was in May and
another was in August, though their trapped numbers were not significantly high. The use of
biting attractants, animal in cage and dry ice trapps collected more in the number of females of C.
tritaeniorhynchus. The trapping system of wing-sound and biting attractants was effective both
for physio-biological control of Mansonia and for survey of population dynamics of Mansonia,
Culex tritaentorhynchus and Anopheles.
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14 PATHOLOGICAL STUDY ON MOSQUITO-BITTEN WOUND (III)
AN IMMUNOLOGICAL STUDY

ELYUSRAR ALYASAR JaLarLb?, Teruaki Ikepa!, KucHr SaTo?
AND Susumu HotTa? '

Departement of Medical Zoology® and Institute for Tropical Medicine?,
Kanazawa Medical University

Guinea pigs were sensitized by biting to Aedes aegypti 2 times per week. Mast cells
degranulation response and homocytotropic antibody response during the sensitization period
were investigated. In addition, the ability of serum to passively transfer the sensitivity was also
investigated.

The degranulation of peritoneal mast cells from guinea pigs sensitized by mosquito biting
significantly increased from the 3rd week, and then even though fluctuated, the percentage of
degranulation remain high until the 12th week. Homocytotropic antibodies measured by
24-hour PCA showed peak response on weeks 7 to 9, while homocytotropic antibodies by 8-day
PCA showed a high response only on week 8. Serum IgG against mosquito antigen showed
relatively low level as measured by ELISA, but specific IgG level increased slightly during
weeks 5 to 8.

Normal guinea pigs injected intravenously with 1 m/ of 8-day PCA positive serum showed
hypersensitive skin reaction on the challenge with the mosquito bites 8 days after injection.
The same serum previously heated for 30 minutes at 56°C showed less wheal diameter of skin
reaction. Guinea pigs injected with normal serum showed no skin reaction.

The above results were summarized that: 1) At the similar time with the appearance of
the skin reactions, the percentage of mast cells degranulation increased. 2) The mosquito bites
induced the production of homocytotropic antibodies, mainly of IgE class. 3) Serum from
sensitized animals can passively transfer the sensitivity. These results proved that the skin
reaction elicited by mosquito bites is an immediate allergic reaction.

15 THE INFLUENCE OF BLOOD SUCKING ON THE SUSCEPTIBILITY
OF AEDES ALBOPICTUS AND AEDES AEGYPTI
TO CHIK VIRUS

HirosHi Yamanisui!, Eyt Konisar® AND Taku UENoYAMA®

Kobegakuin Women’s Junior College® and Department of Medical Zooiogy,
Kobe University School of Medicine®

Female mosquitoes of Cx. tritaeniorhynchus, Ae. aegypti and the Oahu and Hyogo strains of
Ae. albopictus were dissected after appropriate days of infection with CHIK virus to quantify the
virus amount present in head-thorax, midgut and other abdominal parts of the mosquito body.
In Cx. tritaeniorhynchus, a non-susceptible control, the virus was present in the midgut until 3
days after feeding. A low susceptible Ae. aegypti were observed in 12% of midgut specimens.
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The other part of abdomen and the head-thorax did not show detectable infectivity after the 1st
day of infection. The Hyogo strain of Ae. albopictus, moderate in susceptibility, was observed in
60% of midgut specimens. The Oahu strain, highly susceptible, indicated that the virus was
present at higher titers and at higher proportions. All midgut specimens were positive for
infectivity. The susceptibility of midgut was especially important for virus multiplication. In
Ae. aegypti, effect of feeding and infection on virus multiplication was examined.

16 THE STATE OF JAPANESE ENCEPHALITIS VIRUS
ACTIVITIES IN OKINAWA MAIN ISLAND

Masavyuki Tapano?, TsuyosHr IsHIMINE!, YosHIHIRO MAKINO',
TosHikazu Anzar', TosHmHIKO Fukunaca!
AND HiDEO HasEGawa?

Department of Virology' and Department of Parasitology?,
School of Medicine, University of the Ryukyus

In order to investigate the prevalence of Japanese encephalitis virus (JEV) in Okinawa main
island, 3 methods were conducted during a period of March 1985 through October 1986: (1)
detection of JEV antibody in swine sera collected at two-week intervals at the slaughter house
(2) collection of vector mosquitoes (Culex tritaeniorhyncus: CT) by light trap (3) isolation of JEV
from field caught mosquitoes (CT). Serum antibody positive rate over 80% was observed
during periods June-December 1985 and July-October 1986 in the northern area, July-October
1985 and May-October 1986 in the central area and August-September 1985 and August-
September 1986 in the southern area. Fluctuations of antibody positive rate were observed in
all 3 areas. Overall positive rates were 50% in the northern area, 47% in the central area and
30% in the southern area. In most cases, overall positive rate was not decreased to 0%
throughout the year (except only once at June 11, 1986). Anti-JEV IgM class antibody was
detected during a period April through October 1985 and May through October 1986. Total
numbers of CT collected were 1,233 in the central area (March-December 1985) and 10,875 in
the southern area (May-October 1986). One strain (from the central area) and 18 strains (from
the southern area) of JEV were isolated from the pools of these mosquitoes. Due to the recent
drastic decrease of rice field in Okinawa main island, the breeding sites of CT decreased, which
resulted in the decrease of vector mosquitoe population. Pigfarms are becoming larger scale
and locate remote from the mosquito breeding sites. So, JEV may circulate within narrow area.
Thus resulted in the fluctuation of antibody positive rate. In the southern area, the site where
mosquitoes were collected was closely located to the watercress field where clean water was
always filling in. These fields (other than rice field) will become important CT bleeding sites in
Okinawa main island.
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17 MICRO-NEUTRALIZATION TEST OF DENGUE VIRUSES
USING 96-WELL PLATE AND PEROXIDASE-
ANTI-PEROXIDASE TECHNIQUE

TsuvosH! IsHIMINE!, MasaYuki Tapano!, TosHHIKO FUKUNAGA!
AND YOSHINOBU OKUNO?
Department of Virology, School of Medicine, University of the Ryukyus® and

Department of Preventive Medicine, Research Institute
for Microbial Diseases, Osaka University?

In South-east Asia, there are areas where Japanese encephalitis virus (JEV) and dengue
viruses (DEN1-4), both belong to Flaviviridae, are concomitantly prevailing. In these areas,
hemagglutination inhibition test for serodiagnosis is not applicable because of the cross-reactivity
between these viruses. In this case, neutralization test (NT) can be useful. However,
conventional plaque forming method needs more sample volume and takes longer incubation
period.  So, it is not practical for seroepidemiological study, where a lot of specimens have to be
handled. Recently, rapid NT method using 8-chamber slide and peroxidase-anti-peroxidase
method has been developed. However, it still has problem in handling many samples and costs
expensive. Here, we developed micro-NT using 96-well plate and applied it to DEN1-4. High
correlation was observed between the dilution of virus solution and the number of focus formed.
The appropriate incubation period of DEN2 and DEN4 was 40 hr, while DEN1 and DEN3 was 56
hr. This method has an advantage over 8-chamber slide method in that (1) more samples can
be handled at the same time (2) it is more economical. Micro-NT is especially suitable for
seroepidemiological study where lots of samples have to be handled in short period.

18 ANALYSIS OF THE ENVELOPE GLYCOPROTEIN
OF DENGUE VIRUS

Tsutomu Takecami!, CHiyoko SEk® aND Susumu Horrtal

Institute for Tropical Medicine! and Department of Serology?,
Kanazawa Medical University

Envelope (E) glycoprotein seems to play an important role in dengue virus infection, like all
flaviviruses. To elucidate the biological function of E protein, we prepared monoclonal anti-
bodies against dengue virus type 1, Mochizuki strain. From the data of enzyme-linked
immunosorbent assay (ELISA) and hemagglutination inhibition (HI) assay, those monoclonal
antibodies were classified into at least 3 groups, i.e. (1) high titre in ELISA and HI, (2) high titre
in ELISA but not in HI and (3) high titre in HI but not in ELISA. Monoclonal antibodies in each
group could precipitate E protein of dengue virus labeled with 3*S-methionine. On the other
hand, we determined the nucleotide sequence containing COOH-terminus of dengue virus-E
protein, using reverse transcriptase and synthetic primer. Amino acid sequence deduced at its
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COOH-terminus indicates hydrophobicity. These data suggest that COOH-terminal region of E
protein may be embedded into virus envelope and other part of E protein has several antigenic
determinants containing hemagglutination site.

19 MONOCLONAL ANTIBODY-BASED REVERSED PASSIVE
LATEX AGGLUTINATION FOR IDENTIFICATION
OF VIBRIO CHOLERAE 01

Yasuo Yanacase!, Kazue Aovama!l, Ko SHojr!, Fumio GONDAIRA?,
Jungt MatsupaZ, Masaru HiraNo?, JUNICHI SuGIYAMAZ,
Yuust TeEraDA? AND CATHERINE P. Ranoa®
Department of Bacteriology, Hyougo College of Medicine’, Denka Institute of
Biological Science? and Republic of the Philippines Ministry
of Health San Lazaro Hospital, Manila®

We successfully prepared monoclonal antibodies against somatic antigen fractions a, b and ¢
of V. cholerae and have developed a latex agglutination test for identification of V. cholerae types.

Stool specimens from 308 patients suspected of cholera in the Philippines were tested by
the monoclonal antibody-sensitized latex agglutination test. A small portion was directly
streaked onto TCBS medium to detect the presence of V. cholerae. The result showed that
sensitivity of the latex reagents was sufficient for detection of V. cholerae O1 in stools from
cholera patients.

It was concluded that the specificity and sensitivity of the monoclonal antibody-sensitized
latex agglutination test were higher than those of polyvalent antisera and that the monoclonal
antibody-sensitized latex agglutination test method for the diagnosis of acute cholera is very
useful.

20 CHARACTERIZATION OF VIBRIO CHOLERAE O1 RECENTLY
ISOLATED IN BANGLADESH

NoBORU NaKASONE!, Masaaki IwaNaGa! AND RoGER EECKLES?

Department of Bacteriology, School of Medicine, University of the Ryukyus® and
International Centre for Diarrhoeal Disease Research, Dhaka, Bangladesh?

Ninety-one strains of Vibrio choleare 01, isolated in Bangladesh in January 1986, were
examined for their biological behaviour and sensitivity to 6 antimicrobial agents. Biotyping of
the 91 isolates indicated that 60 of them belong to the classical biotype and 31 to the El Tor
biotype, as determined by cholerae phage IV and polymyxin B sensitivity test. Twenty-one El
Tor strains out of 31 revealed beta-haemolysis on blood agar plate, but only 8 strains revealed
complete haemolysis in broth (Feeley and Pittman’s method). Serotyping indicated 79 Ogawa,
10 Inaba (one classical and 9 El Tor), and 2 Hikojima (one classical, and one El Tor). Phage
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typing showed that all classical vibrios belonged to Mukerjee’s type 1. El Tor vibrios were
classified into 4 groups: one strain each in type 1 and 5, 19 in type 4, and 10 were untypable
group. Prophage typing of El Tor vibrios resulted in 14 strains of Ubol type, 16 strains of cured
Celebes type, and one strain of original Celebes. In classical vibrios, there was a high
productivity of cholerae toxin as compared to those isolated before 1973. There was no
resistant strain against chloramphenicol, streptomycin, tetracycline, minocycline, amoxicillin and
nalidixic acid.

21 COMPARATIVE STUDY ON DRUG SUSCEPTIBILITY OF AEROMONAS
SPECIES ISOLATED IN BANGLADESH AND NAGASAKI

Kazunort SHMoGucHT!, Cuikako Mocumal, Keizo YAMAGUCHI:, NOBUCHIKA
Kusano?, Tatsuro Narro?, Siceru Konno®, Atsust Saitod,
Kouer Hara® anp K. M. S. Aziz*

Department of Laboratory Medicine, Nagasaki University School of Medicine!, Department
of Bacteriology, Institute of Tropical Medicine, Nagasaki University?, The 2nd
Department of Internal Medicine, Nagasaki University School of
Medicine® and ICDDR, B Hospital, Bangladesh*

Drug susceptibility test was performed on the 134 strains of Aeromonas spesies to the 16
antimicrobial agents including ABPC, MPC, PIPC, CEZ, CEX, CCL, CTM, CZX, CP, GM, KM,
TOB, TC, MINO, ST and NFLX. Minimal inhibitory concentration (MICs) were determined by
the microbroth dilution technique by using MIC 2000 (Dymatech).

The 134 strains of Aeromonas species consisted of the 105 strains kindly provided by
International Center for Diarrhea Disease Research, Bangladesh (ICDDR. B) and the 29 strains
isolated from patients hospitalized in Nagasaki University Hospital. The drug susceptibility of
the strains provided ICDDR. B was almost similar to that of the strains isolated from Nagasaki.
Most of both strains was resistant to ABPC, CEZ, CEX and CCL, but susceptible to the other
antimicrobial agents.

The 105 strains from ICDDR. B consisted of 29 A. hydrophila, 41 A. caviae and 35 A. sobria
strains. The 29 strains from Nagasaki consisted of 14 A. hydrophila, 12 A. caviae and 3 A.
sobria strains. Most of the strains of A. hydrophila and A. caviae showed resistance to multiple
drugs such as ABPC, CEZ, CEX and CCL. On the other hand, about 50% of the strains of A.
sobria were susceptible to ABPC and 10-30% of the strains were susceptible to CEZ, CEX and
CCL.

As for the antibiotic resistant pattern of each species, nearly all the strains of A. hydorphila
and A. caviae were resistant to ABPC and CEX concurrently, although the 40% of the strains of
A. sobria were resistant to CEX only.

B-lactamase production was considered as one of the drug resistance mechanisms of A.
hydrophila to both ABPC and CEX. Then, the substrate profiles of 3-lactamase produced by A.
hydrophila was examined by the micro-iodometric assay. The B-lactamase produced by A.
hydrophila appeared to be penicillinase.



167

22 DRUG SENSITIVITY AND SEROTYPE OF PSEUDOMONAS
AERUGINOSA ISOLTED FROM DRINKING
WATER IN INDONESIA

Yosuryuki Oxuwakr!, Hisak Yanar', KoicHiro Funita?,
SETSUKO TSUKIDATE? AND MASATOSHI SUGIYAMA®
Department of Microbiology, Kagawa Nutrition College’, Department of Medical
Zoology, Nagasaki University School of Medicine? and Department of
Hygiene, Juntendo University School of Medicine®

The present study reports the results of drug sensitivity and serotype of Pseudomonas
aeruginosa isolated from drinking water in Indonesia in 1985 and 1986.

The number of isolated strains were 11 in 1985 and 19 in 1986.

Sensitivity testing to chemotherapeutic agents such as PCB, PIPC, MZPC, CER, CET,
CFX, CMZ, CPZ, GM, KM, CP, TC, CL and NA were examined by disk agar diffusion method.
Almost all strains were sensitive to PCB, PIPC, MZPC, GM, CP, TC, CL, NA and CPZ (the
third generation cephem drug). Scarcely any sensitivity, however, was shown to the first
generation cephem drugs (CER, CET) and the second generation cephem drugs (CFX, CMZ).

MIC values were measured in those strains which seemed to be resistant by disk agar
diffusion method. Resistance of all strains to CER, CET, CFX and CMZ were found at very
high concetrations exceeding 250 xg/ml or 1,000 zg/mi.

Serotypes of isolated strains were classified E type 6 among 11 strains in 1985. In 1986,
however, serotypes were found in E type and F type 6 among 19 strains respectively.

23 EXAMINATION OF DRINKING WATER IN NORTHERN
AFRICAN COUNTRIES

Kiyoko Sawapa AND HIROSHI SUNAGA
Mizuho Junior College, Nagoya

Bacteriological and chemical examinations were carried out of drinking water collected in
Monrovia, Abidjan, Conakry, Alger, Tunis and Tripoli.

Free residual chlorine was detected only in less than a third of total tap water samples
examined. Coliform bacilli were isolated from tap water in the 3 cities on the Atlantic coast and
Tripoli where residual chlorine was less often found. Drinking water samples collected at
restaurants in Monrovia were found frequently contaminated by coliform bacilli. Drinking water
in private residences which had been passed through the filter was often contaminated,
suggesting probable incrimination of inadequate use of the filter. On the other hand, table
waters on the market were safe from contamination of the bacilli.

Of 21 strains of coliform bacilli isolated, K. preumoniae was most frequently seen, followed
by Ent. cloacae, C. freundii, K. oxytoca and also 2 strains of E. coli. MIC tests revealed that
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there were found 2 resistant strains to SM and TC, respectively, and one to CP, though all
strains were susceptible to pipemid acid.

Seven strains of enterococci were also isolated including 5 strains of S¢. faecalis liquefaciens
and a strain of St. faecalis and St. faecium, respectively.

Total hardness and chloride ion concentration of tap water in Alger and Tripoli were in
general higher than those in other cities. Especially in Tripoli almost all specimens exceeded
300 mg/! in hardness and 200 mg/! in chloride ion concentration. In some specimens the latter
was over 1,000 mg// and salty tap water was the obstacle in making tea in daily life.

24 WATER-STERILIZING CAPACITY OF AN EQUIPMENT
MADE OF HOLLOW MULTI-POROUS FIBERS AND
SILBER-ACTIVATED CARBON POWDERS

HirosHl OHARAY, Isao EBisawa!, Makiko TAKAYANAGL,
TosHIHIKO KomaTsu? anp TERUKO KoHARA?

Department of Public Health, Toho University School of Medicine! and
Department of Enterovirology, National Institute of Health?

The incidence of water borne infections is extremely high in the developing countries. In
the face of the increasing number of the Japanese sojourning in such countries, the supply of the
clear water is becoming more and more important; and any effective measures which assure the
supply of clear water is desired. Recently a new type of water sterilizer made of hollow
multi-porous fibers and silber-activated carbon powders was developed. In order to examine
the efficacy of the equipment, the water sterilizing capacity was tested using various pathogens
which were prevalent in the developing tropical countries.

Escherichia coli, Servatia marcescens, Salmonella typhi, Vibrio cholerae, Shigella sonnei and
Salmonella typhimurium were used as the experimental bacteria. Sterilized water containing
108-10° of bacteria per one liter was filtrated with the sterilizer. The filtrate was passed
through a millipore filter and the filter was cultivated on the Endo’s medium. Besides direct
filtration of the bacteria contained water, 2 other experiments were performed after pre-
treatment of the sterilizer; i.e. a large amount of unclear river water or the tube water was
passed through the filter.

As a result of 3 kinds of experiments carried on 6 kinds of bacteria, no viable bacteria was
detected in the water obtained after filtration with the sterilizer. An experiment was also
carried out using Rota virus, and no virus was detected after filtration.

The combination of hollow multi-porous fibers and silberactivated carbon powders was
considered to be effective to eliminate bacteria and virus as well. The equipment, in combina-
tion with vaccination and precaution against taking raw foods, seems to be much effective in
prevention against oral infections in the developing countries.
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