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Abstract: The morphological characteristics of two unknown marine species of the genus
Diphyllobothrium were recorded. A cestode spontaneously expelled from a 27-year-old seaman
resembled D. cameroni Rausch, 1969 from a Japanese seaman by Kamo et al. (1981) in the
external morphology, but was different in the relative position of the uterine pore. It was
related to D. hians (Diesing, 1850) in the position and shape of the cirrus sac, and in the relative
position of the cirrus sac to the seminal vesicle, but was different in the shape and size of the
scolex. Another cestode expelled after treatment with kamala from a 50-year-old seaman re-
sembled D. hians in the shape of proglottids, the development of inner longitudinal muscle layer,
the position of genital atrium, the uterine loops, and egg-sizes. This was rather related to
D. elegans (Krabbe, 1865) in the shape and position of the cirrus sac and the relative position of
the cirrus sac to the seminal vesicle, and was different from D. hians in these characteristics.
The definite identification should be established in the future on the basis of more detailed
materials and methods.

INTRODUCTION

Sakaguchi et al. (1971) have reported five human cases infected with diphyllobothriid ces-
todes found from the inhabitants of fishing villages in Nagasaki Prefecture, Japan. Three of
those cestodes had been identified as Diplogonopurus grandis, while the remaining two had been
taxonomically indeterminable. Later Kamo et al. (1979) observed the densely distributed deep
pits of their eggshell surfaces by the use of scanning electron microscope, suggesting their
association with marine environments.

Since Kamo et al. (1977) suggested the occurrence of human infection with a certain species
of Diphyllobothrium of marine origin, a few marine species of the genus Diphyllobothrium have
been recorded from human cases in Japan such as D. yonagoense by Yamane et al. (1981),
D. cameroni by Kamo et al. (1981), and D. pacificum by Kamo et al. (1982). . The morphological
characteristics of both specimens under consideration were different from those known species
of marine origin in Japan. Moreover, they were not identical with descriptions of any other
known species from marine mammals.

Then their morphological characteristics were recorded here for further comparison and
identification.

1 Department of Medical Zoology, Tottori University School of Medicine, Yonago 683, Japan
2 Department of Parasitic Diseases, Kumamoto University Medical School, Kumamoto 860, Japan
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MATERIALS AND METHODS

Case No. 1:  On 10th October, 1969 a strobila with the scolex has been expelled spontane-
ously from K. Y., a 27-year-old seaman, who resided at Kami-Goto-Machi, Nagasaki Prefecture.
The yellowish-brown stout worm measured 460 mm in length, 12.5mm in maximum width, and
1.8-2.0mm thick.

Case No. 2:  On 26th November, 1969 a cestode without the scolex has been expelled
after treatment with kamala from I Y., a 50-year-old seaman, who resided at Ko-Yagi-Machi,
Nagasaki Prefecture. The milkish-white, thin worm was undulated, measuring 1,020mm in
length and 7.0mm in maximum width.

The worms have been preserved in formalin solution. Whole mount preparations of various
maturity-levels of proglottids were stained with Semichon’s acetic carmine. Serial sections of
mature proglottids were prepared in horizontal, sagittal and transversal planes, being stained
with modified trichrome stain solution. The eggshell surfaces were observed by the scanning
electron microscopy.

MORPHOLOGICAL DESCRIPTIONS
(All measurments given are in millimeters)

Cestode from Case No. 1: Contracted specimen with scolex, body length 460, lacking
terminal segments, maximum width 12.5, maximum thickness about 2.0 (Figure 1).

Strobila muscular, slightly arched dorsad; margins slightly serrate. Strobila composed of as
many as 500 segments; maximum width attained near terminal one fourth of strobila. Segments

Figure 1 Whole body: specimen No. 1 (left), No. 2 (right).
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Figure 3 Uterine field of mature segment: specimen No. 1 (left), and No. 2 (right).

wider than long, with length increasing posteriad. Length/width ratio of pregravid segments
about 1:15; of terminal gravid segments about 1:10. Innermost layer of longitudinal muscle
fibres well developed, as much as 0.288 thick; adjacent layer of circular fibres fairly developed
(Figure 4). Calcareous corpuscle abundant. Polygonal scolex, with deep bothria extending full
length, 1.08 longx1.13 wide in lateral view. Bothria with folded margins diversing at apex
(Figure 2). Neck absent; posterior edge of scolex slightly overlapping first segment. Genital
pore visible within 70 mm posterior to scolex, situated ventrally on midline at anterior margin of
segment, covered by velum of preceeding segment (Figure 3). Genital atrium lined by rounded
papillae. Cirrus sac elongate, with margins somewhat undulating in sagittal sections, 1.123—
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Figure 4 Sagittal (A) and cross (B) sections: specimen No, 1 (left) and No. 2 (right).

1.164 long % 0.098-0.133 in diameter. Seminal vesicle elongate, 0.412-0.525 in dorsoventral
dimension by 0.124-0.139 in diameter, situated adjacent and parallel to cirrus sac posteriorly,
and connected with latter by short duct (Figure 4). Subspherical testes numerous, 0.103-0.175
in greatest diameter, arranged in single layer in lateral fields. Terminal portion of vagina
running anteriad, then turning ventrad into genital atrium and opening posterior to opening of
cirrus sac. Bilobed ovary situated transversely near posterior margin of segment. Vitelline
follicles (vitellaria) abundant, forming two lateral fields, 0.052-0.072 in greatest diameter.
Gravid uterus forming compact loops extending through length of segment from posterior margin
to level of anterior edge of genital atrium (Figure 3). Uterus opening through uterine pore
posterior to genital pore, usually to right or left of midline. Eggs ellipsoidal to subspherical with
apical knob, 0.046-0.056x0.033-0.044 (avg. 0.049+0.02x0.036+0.03). Surface of egg-
shell densely distributed by broad pits (Figure 5).

Cestode from Case No. 2: Slightly contracted specimen without scolex, body length
1,020, maximum width 7.0 (Figure 1).

Strobila somewhat muscular, with slightly serrate margins. Segments wider than long,
with slightly convex margins, increasing relative length near posterior end of strobila. Length/
width ratio of mature segments about 1:5, of gravid segments 1:3.5, and of terminal gravid
segments 1:1.5. Innermost layer of longitudinal muscle fibres well developed, about 0.185
thick; adjacent layer of circular fibres fairly developed (Figure 4). Calcareous corpuscle abun-
dant. Genital pore situated ventrally on midline in near anterior margin of segment (Figure 3).
Genital atrium lined by rounded papillae. Cirrus sac piriform, with margins somewhat undulating
wall, 0.484-0.567 long x 0.288-0.391 in diameter. Cirrus sac opening anteriorly into genital
atrium. Seminal vesicle subspherical, situated posterior to end of cirrus sac, 0.309-0,433 long
% 0.175 in diameter (Figure 4). Subspherical testes numerous, 0.082-0.103 in greatest diam-
eter, arranged in single layer in lateral fields. Terminal portion of vagina running anteriad near
ventral surface, turning slightly ventrad into genital atrium immediately posterior to opening of
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Figure 5 Eggs and eggshell surfaces by SEM (x5,000): specimen No. 1 (upper), and No. 2 (lower).

cirrus sac. Bilobed ovary situated transversely near posterior margin of segment. Vitelline
follicles abundant, forming two lateral fields, 0.052-0.072 in greatest diameter. Gravid uterus
forming compact loops extending through length of segment from posterior margin to level of
anterior edge of genital atrium (Figure 3). Uterus opening through uterine pore posterior to
genital pore usually to right or left of midline. Eggs subspherical with or without apical knob,
0.043-0.048 % 0.033-0.039 (avg. 0.044+0.02x0.03540.02). Surface of eggshell densely
distributed by broad pits (Figure 5).

DiscuUssION

Judging from the nature of their eggshell surfaces our specimens can be recognized as
members of the genus Diphyllobothrium associated with marine environments (Hilliard, 1972).
In regard to the marine species of Diphyllobothrium from human cases the following 6
species have been reported so far: D. cordatum (Leuckart, 1863) from Greenland by Leuckart
(1863); D. alascense Rausch et Williamson, 1958 and D. lanceolatum (Krabbe, 1865) from Alaska
by Rausch and Hilliard (1970); D. pacificum (Nybelin, 1931) from Peru by Baer et al. (1967),
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from Chile by Atias and Cattan (1976), Sagua ef al. (1976), from Japan by Kamo et al. (1982);
D. yonagoense Yamane et al., 1981 and D. cameroni Rausch, 1969 from Japan by Yamane et al.
(1981) and Kamo et al. (1981), respectively.

Of these D. cameroni Rausch, 1969, especially the specimen found from a Japanese seaman
(Kamo ef al., 1981) resembles our specimen from the Case No. 1 in the external morphology.
In histological details, however, the relative position of the uterine pore, D. cameroni is different
from our specimen No. 1. The uterus opens into the genital atrium in D. cameromi, while it
opens separate from and posterior to the genital atrium in our specimen No. 1.

According to the recent revision of diphyllobothriid cestodes by Delamure et al. (1985) 29
species of the genus Diphyllobothrium were recognized as valid, though a few of them are
debatable.

Including the above-mentioned human parasites 23 species of them can be comprised in a
group of marine origin. Most of them have special characteristics respectively in their external
and/or internal morphology, and are distinguishable enough from our specimens. D. hians
(Diesing, 1850) among them resembles our specimen No. 1 in the position and shape of the
cirrus sac, and the relative position between the cirrus sac and the seminal vesicle, but is
apparently different in the shape and size of the scolex.

D. hians is also related to our specimen from the Case No. 2 in the shape of proglottids
(length/width ratio), the development of inner longitudinal muscle layer, the position of genital
atrium, the uterine loops, and egg-sizes. However, the shape and position of the cirrus sac,
and the relative position between the cirrus sac and the seminal vesicle resemble more other
species: D. elegans (Krabbe, 1865).

Thus our specimens are both seemed to be distinctive from all known species, but the
definite identification should be established in the future on the basis of more detailed materials
and methods.
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BENIGN TERTIAN TYPE MALARIAS (P. OVALE
AND P. VIVAX) CONTRACTED IN AFRICA

Isao EBisawa
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Abstract: Twenty-one cases of ovale malaria were seen among 25 patients of benign
tertian malaria contracted during visits to African countries, south of the Sahara. This reflects
an increase in the number of Japanese visiting this area as P. ovale is, with a few exceptions,
endemic only in tropical African countries. Nigeria, Malawi and Guinea were the most frequent
countries of infection with 6, 4 and 3 cases, respectively.

One patient each with vivax malaria was infected in Malawi, Guinea and Mali; one case was
infected in the island country of Madagascar in East Africa.

Because both P. ovale and P. vivax exist in tropical African countries, we stress the impor-
tance of careful examination of blood smears when diagnosing malaria.

INTRODUCTION

The benign tertian malaria parasite most prevalent in tropical Africa is P. ovale, which is,
with a few exceptions (Jeffery et al., 1954; Wilcox et al., 1954; Jeffery and Young, 1954;
TLysenko and Beljaev, 1969) endemic only on this continent (Report of a WHO Scientific Group,
1969; Garnham, 1966).

Japanese patients infected with P. ovale began to appear in 1971 (Amano et al., 1972;
Ebisawa et al., 1972, 1973). The total number of ovale malaria patients seen by the author rose
to 21 by the end of 1985, reflecting an increase in the number of Japanese visiting this area.

However, during a review of my case records of malaria patients, 4 cases having been
infected with P. vivax contracted in tropical Africa came to my attention; obviously both P. ovale
and P. vivax were prevalent in the same tropical African countries.

The purpose of this paper is to report the areas where my patients were infected with
P. ovale and also to call attention to the fact that both P. ovale and P. vivax, which is rarely
pathogenic to the black people (Jeffery and Young, 1954), are circulating in the same regions.

THE PATIENTS AND DIAGNOSIS OF THE PARASITE SPECIES

1) The patients: All patients were Japanese, except for a Dutch national who was infected in
Nigeria and developed the illness in Japan. None of the Japanese patients had been in malaria-
endemic areas during the 5-year period before the onset of the current illness, except in the
African countries now under consideration.

Department of Public Health, Toho University School of Medicine, 5-21-16 Omori-nishi, Ohta-ku, Tokyo
143, Japan
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2) Diagnosis: The diagnosis of P. ovale was made by paying particular attention to the mor-
phology of the malaria parasites and of the parasite-infected red blood cells. A 1/50 molar
phosphate buffer solution of pH 7.2-7.4 was used to make a Giemsa stain throughout the study
period. The main criteria of comparison were: smallness of the P. ovale parasite in comparison
with that of P. vivax, the number of merozoites (average number of merozoites in the mature
P. ovale schizont being 8) and incomplete separation of merozoites from each other in the mature
P. ovale schizonts; larger size and smaller number of Schiiffner’s dots for P. ovale in comparison
with those of P. vivax-infected red blood cells (Wilcox et al., 1954).

3) The country of infection: This could be pinpointed for patients who had stayed in only one
country. However, when the patient had stayed in or travelled through two or more countries,
the country of infection was designated simply as “tropical Africa”.

ResuLTS

P. ovale: Twenty-one patients were infected with this parasite in countries south of the Sahara
(Table 1). Six patients were infected in Nigeria, 4 in Malawi, 3 in Guinea, 2 cases each in
Congo (Brazzaville) and Kenya and one in Tanzania. The country of infection in 3 cases was
designated as “tropical African countries” as these patients had stayed in more than 3 countries.
P. vivax: One case each was infected with P. vivax in Guinea, Mali and Malawi in sub-Saharan
countries and in an island country of Madagascar off the East African coast (Table1). One
patient with vivax malaria who returned to Japan from Kenya could not be confirmed as having
been infected there as he had also stayed for some time in India. Two other cases of vivax
malaria were infected in Egypt and in Ethiopia, north of the Sahara.

Table 1. Benign tertian malarias infected in Africa (1971-1985)

Country P. ovale P. vivax

North of the Sahara

Egypt 1
Ethiopia 1
South of the Sahara
Kenya 2
Tanzania
Malawi 4 1
Madagascar 1
Guinea 3 1
Nigeria 6
Mali 1
Congo (Brazzaville) 2
Tropical Africa* 3
Total 21 6

* Applied to patients who stayed in or travelled through more
than 3 countries.
A patient of vivax malaria who returned from Kenya was ex-
cluded as he had stayed in India within 6 months before the
onset of the current illness.
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DiscussioN

A high incidence of ovale malaria-about 6% of all of my malaria patients-is indicative of the
increasing number of Japanese visiting countries of tropical Africa, on business, construction
works, geographical surverys, pleasure, etc. Until 1977-1978, the majority of my malaria
patients were infected in Southeast Asia and Oceania rather than in Africa. But the trends have
reversed since 1979 when the number of malaria patients infected on the African continent began
to surpass that of the patients infected in Southeast Asia and Oceania combined, even though the
latter regions are nearer to Japan (Ebisawa, 1982). This tendency was associated with an
increasing number of fatal falciparum malaria cases in my series of patients.

Another indication that Japanese are being exposed more to malaria in African countries was

the case of a leukemia patient in Japan who contracted ovale malaria following multiple blood
transfusions (Amano ef al., 1984).

The fact that vivax malaria was endemic simultaneously with ovale malaria in the tropical
African countries of Malawi, Guinea and Mali deserves a short comment. P. vivax is rarely
pathogenic to the black population. The circulation of this species of malaria parasite in the
tropical African countries may indicate that it was brought to these areas from other continents
by other races such as Arabians, Indians, and other people and was picked up by some local
anopheline mosquitoes. The presence of P. vivax in Madagascar may be easily understood as
there exists anthropologically some ethnical relationship between the people of Madagascar and
Indonesia where P. vivax is endemic. There have been no reports of a simian malaria parasite
which can be regarded as an equivalent to the human P. vivax on the African continent, in the
way that P. schwetzi is regarded as an equivalent to the human P. ovale (Coatney, 1971).
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Special lecture

DENGUE HEMORRHAGIC FEVER: A CRITICAL APPRAISAL
OF CURRENT HYPOTHESES

LeoN RoseEN

Director, Arbovirus Program, Pacific Biochemical Research Center,
University of Hawaii at Manoa, Honolulu, Hawaii

The clinical manifestations encompassed by the term “dengue hemorrhagic fever” are re-
sponsible for most of the hospitalizations and deaths among persons infected with dengue
viruses. Since there is wide variation in the incidence of these forms of the disease from one
dengue outbreak or endemic area to another, it is possible that a better understanding of their
pathogenesis could lead to strategies that might prevent severe disease and death from dengue,
even if the infection itself could not be prevented.

I should like to begin my presentation by commenting on the question. “Exactly what is
dengue hemorrhagic fever and how does it differ from ordinary dengue fever?” In general, the
more severe forms of dengue infection are characterized by hemorrhage, by hypovolemic shock,
or both. However, there is a difference of opinion as to whether it is appropriate or useful to
characterize all dengue infections with hemorrhagic manifestations as “dengue hemorrhagic fe-
ver”. For example, the latest guidelines on dengue available from the World Health Organiza-
tion (WHO) distinguish between “dengue hemorrhagic fever” on the one hand and “dengue fever
with hemorrhagic manifestations” on the other. According to the WHO, the former is charac-
terized by thrombocytopenia and hemoconcentration and can be divided into 4 grades. The
hemorrhagic aspect of the first of these grades is limited to a positive tourniquet test. Thus,
according to the WHO, a patient with a positive tourniquet test, thrombocytopenia, and hemo-
concentration would be considered to have “dengue hemorrhagic fever”, whereas a patient with
severe, or even fatal, gastrointestinal hemorrhage and thrombocytopenia, but not hemoconcen-
tration, would have only “dengue fever with hemorrhagic manifestations”. Since thrompocy-
topenia is a common manifestation of all types of dengue infection and since children with fever,
vomiting, or diarrhea from any cause can also have hemoconcentration, one can imagine the
difficulty that at least some observers have in distinguishing the supposed difference between
“dengue hemorrhagic fever” and “dengue fever with hemorrhage”. As far as I am aware, there
are no data, published or unpublished, which justify the distinction made by the WHO on either
pathogenetic or prognostic grounds.

Fortunately for the purposes of this discussion, everyone agrees that there is an entity
called the “dengue shock syndrome”, which is one of the common forms, of life-threatening
dengue, and which is usually, but not always, accompanied by hemorrhagic manifestations. In
the interest of time, I will address the bulk of my remarks concerning pathogenesis to the
dengue shock syndrome, but, in doing so, I do not mean to imply that the pathogenesis of the
shock syndrome is necessarily the same as that of the hemorrhagic manifestations of dengue.
The latter are so common in both mild and severe dengue infections and, as noted above, their
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definition so controversial, that it is difficult to analyze any of the data with respect to their
pathogenesis.

When the term “dengue hemorrhagic fever” came into use following the epidemics in the
Philippine Islands in the early 1950’s, it was at first believed, at least by some, that the severe
forms of dengue represented a new clinical entity which had not been observed previously. I
believe that it is fair to state that, at present, few persons, if any, hold this view. It is clear that
the severe forms of dengue are now more prevalent than they were in the past. Unfortunately,
there are no data to indicate whether this is the result, on one hand, simply of a quantitative
increase in the incidence of all dengue infections, or, on the other hand, if the increase in severe
clinical manifestations is the result of some qualitative change.

The outcome of any infection depends on the interaction between the infectious agent on
one hand and host defenses on the other. In the case of dengue, there is a considerable
difference of opinion as to whether it is the virus or the host that plays the predominant role in
the pathogenesis of severe dengue disease. More specifically, there is a difference of opinion as
to whether or not an acquired characteristic of the host, namely, a prior dengue infection with a
heterologous dengue serotype consitutes, a risk factor for the development of severe dengue
disease.

In this review, I should like to start with a discussion of the virus and then proceed to a
discussion of the host. To begin with, one of the strongest arguments for an important role of
viral virulence in the pathogenesis of severe dengue is that variation in the virulence of strains
has been described for most, if not all, viruses for which appropriate assay systems are available.
It would be surprising indeed if dengue strains and serotypes were an exception.

Epidemiologic evidence suggestive of differences in overall virulence between dengue
serotypes is the observation that dengue types 2 and 3 have been more commonly associated
with the dengue shock syndrome in Southeast Asia over the last 20 years than have dengue
types 1 and 4.  Since laboratory methods in use during that time period were least sensitive to
dengue type 3, the association of that serotype with severe disease is especially convincing.
Evidence for variation in virulence among dengue strains of the same serotype is more difficult to
come by. For example, there have been many instances of relatively avirulent epidemics
caused by dengue types 2 and 3, but alternative explanations, which I will discuss later, cannot
be excluded. Unfortunately, dengue strains potentially different in virulence have not yet been
analyzed by appropriate molecular methods. While oligonucleotide fingerprinting has been used
to separate dengue strains of the same serotype into topotypes, the method analyzes only about
15% of the virus genome. Consequently, it cannot be expected to detect small differences of
the type which have been found between virulent and avirulent strains of other viruses (such as
poliovirus).  Another major handicap in studies of dengue viral virulence is the lack of a labora-
tory animal or an in vitro marker for virulence. At present, the only way to assay the virulence
of dengue viruses is in man.

While the concept of differences in dengue viral virulence is almost certainly, true, at least
to some extent, there are certain epidemiologic observations from the South Pacific which are
difficult to explain, unless virulence is a rather labile characteristic. For example, when dengue
type 2 swept through the South Pacific, beginning in 1971, it was almost certain that the same
viral strain was carried from one island to another. Yet, the virus caused relatively severe
disease on some islands such as Tahiti and Niue and very mild disease on others such as Samoa
and Tonga. The same phenomenon was observed with dengue type 1 beginning in 1975.
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However, in the type 1 epidemics, severe disease occurred in Tonga and Niue, and relatively
mild disease on Tahiti and Samoa. I might add at this point that the differences between the
islands could not be explained by differences in prior experience with other dengue serotypes.
Anecdotal evidence that dengue strains might change in virulence relatively easily, perhaps on
the basis of rapid human to human passage, is the observation that a higher proportion of severe
disease is often seen in the second half of an epidemic as compared with the first half. This was
noted, for example, in Niue Island epidemic of 1972, Cuban epidemic of 1981 and also was
described in the large Greek epidemic of 1927-1928.

I should now like to turn to a consideration of host factors in the pathogenesis of severe
dengue. To begin with, I should like to comment on what might be considered two innate
characteristics of the host, namely, genetic background and age, and then discuss an acquired
characteristic, prior dengue experience.

It has been well documented in both laboratory animal models and observations on man that
genetic factors can modulate the immune response of a host and hence the outcome of an
infection. It would be surprising if the same were not true for dengue infections. At present,
however, for dengue, only anecdotal observations are available on this point. First, one type of
anecdotal observation is that it is not uncommon to observe multiple cases of severe dengue in
the same family during an outbreak—far more frequently than might be expected to occur by
chance. For example, in the Niue Island outbreak of 1972, there were 3 fatal cases among
children in a single family out of a total of 12 fatal cases in a population of about 5,000. Second,
there have been several examples of differences in attack rates for severe dengue among
different ethnic groups during the same epidemic—for example, among Chinese in Malaysia. In
most such instances, other explanations, such as differences in exposure to vector mosquitoes
cannot be excluded. However, environmental factors have not been cited as an explanation for
the relative lack of severe disease among blacks during the recent Cuban outbreak. If it were
true that a small proportion of a given population was particularly susceptible to the severe
manifestations of dengue because of genetic factors, this might provide an explanation for the
dramatic decrease in the incidence of such severe infections after the first few epidemic waves of
dengue shock syndrome in certain areas—such as has been observed in Manila in the Philippine
Islands. A similar explanation has been suggested for the dramatic decreases in the death rate
for measles in island populations during succeeding epidemics.

It is well established that, in virgin soil epidemics of dengue in which persons of all ages are
infected, the common clinical manifestations of dengue, such as fever, are more severe among
older children and adults as compared with younger children. This is similar to the experience
with certain other infectious diseases, such as rubella and poliomyelitis, in which clinical manifes-
tations are more severe in infected adults as compared with infected children. No data are
available on possible age differences in susceptibility to the dengue shock syndrome. In those
epidemics in which a sufficiently large number of such cases have occurred, data are lacking on
the number of individuals in the different age groups susceptible to infection with the responsible
dengue serotype or serotypes. It is of interest in this regard to recall the history of poliomyeli-
tis epidemics. Paralytic poliomyelitis was originally called infanfile paralysis because in early
epidemics only young children were paralyzed. As poliovirus infection was delayed until later in
life with improved environmental sanitation, it became apparent that older children and adults
were actually more susceptible to the paralytic consequences of a poliovirus infection than were
young children. In the first epidemics, paralysis was limited to young children because they
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were the only ones not already immune. I will have more to say on this point in discussing the
next item on my agenda.

I should now like to discuss the controversial question of whether or not a prior heterolo-
gous dengue infection constitutes a risk factor for development of the dengue shock syndrome.
Two types of data have been cited in support of this concept. One of the types is experimental.
It is said that lower primates experimentally infected with dengue type 2 virus develop higher
levels of viremia if they have actively or passively acquired heterologous dengue antibody than
they do if they have no such antibody. The other type of data cited in support of what can be
called the “sequential infection hypothesis” is epidemiologic. Several studies are said to show
that the dengue shock syndrome occurs more frequently during a second dengue infection than it
does during a first infection.

Some of you may have noted that I have not mentioned as a supporting argument the
voluminous literature on antibody enhancement of the replication of dengue type 2 virus in cell
cultures. I do not doubt that such enhancement occurs in cell cultures—just as it does with
other flaviviruses and viruses of other taxonomic groups. However, unless antibody enhance-
ment of dengue virus replication occurs in the intact host, the in vitro data are irrelevant. As
you will see, it is my opinion that the evidence with respect to intact hosts is far from convincing.

The data on antibody enhancement of dengue virus replication in lower primates consist of 2
studies from same laboratory. In the first study, it was found that in monkeys infected with
dengue type 2 virus after a previous dengue type 1, 3, or 4 infection, mean peak viremia was
higher than that of monkeys with primary infection with the same virus. Mean peak viremia for
secondary typel, 3, and 4 infection either was the same or was lower than that for the
corresponding primary infection.

I do not find the data on dengue type 2 viremia convincing for the following reasons. First,
the magnitude of peak viremia in the monkeys, as measured in this study, was extremely
variable. For example, while the mean peak viremia in secondary infections was said to be
13-fold higher than that in primary infections, the variation in peak viremia from one individual
animal to another in both primary and secondary infections was a 1,000—fold or more. The
second question that I have about this study concerns the way in which viral titers were
determined. The viral assay system used, namely plaque assay in LLC~MK2 cells, is known to
be relatively insensitive, but that in itself is not a problem in a comparative study of this type.
What is a problem is that the sensitivity of the system is known to vary from one test to another.
In my opinion, viremia levels can be legitimately compared in this system only if matched pairs of
specimens from primary and secondary infections of the same serotype were assayed in parallel.
As far as I can determine, this was not done. Moreover, the fact that viremia was found to be
higher in secondary infections with dengue type 2, but not with dengue types 1, 3, or 4, calls for
an especially rigorous look at the data. Antibody enhancement of virus replication in cell cul-
tures is not limited to dengue type 2, nor is the dengue shock syndrome caused exclusively by
this serotype. As a matter of fact, dengue type 3 has been the predominant virus responsible
for the syndrome in several recent epidemics in Southeast Asia.

The second experimental study cited in support of antibody enhancement in the intact host
consisted of comparing the viremias in 2 groups of 5 monkeys each. Immediately prior to being
inoculated with dengue type 2 virus, one group of animals was infused intravenously with a
human serum pool known to have an in vitro dengue virus replication enhancement titer of
greater than 1 to 2,000,000. The other group of animals received human serum without dengue
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antibody. Three— to 50—fold higher peak viremias were observed in the animals which had
received antibody as compared with those which did not.

The problem that I have in accepting this experiment as evidence for antibody enhancement
in the intact host is that I believe that it may represent just another in witro experiment.
Unfortunately, the sera tested for virus content were not assayed for i vitro antibody enhance-
ment titer. Such tests were carried out on sera drawn from monkeys shortly after they had
been infused. The enhancement titer in those animals which had received antibody was found
to be about 1 to 1,000,000. Given this high titer, I think it quite likely that in vitro enhancing
antibody was still present in the monkeys’ sera at the time of their viremia a few days later. If
this were the case, the same data might have been obtained had the antibody not been given to
the monkeys at all, but rather, just added to their sera after the latter were withdrawn for virus
assay! There is no question that dengue plaque counts in LLC-MK2 cells can be increased by
small amounts of antibody. When utilizing such cells for plaque reduction neutralization tests,
we often have observed a larger number of plaques in wells with serum dilutions beyond the
neutralization endpoint than in control wells without antibody.

I am aware of 4 other studies, involving man or lower primates, in which flavivirus viremia
was compared in individuals with and without prior flavivirus infection. In 2 of the studies, the
second infecting virus was a vaccine strain of dengue type 2. In one, vaccine was given to men
who previously either had been vaccinated with yellow fever virus, or had not. In the other,
vaccine was given to monkeys which had previously been infected with dengue types 1, 3, or 4,
or had not been infected with any of the viruses. In the other 2 of the 4 studies, the second
infecting virus was yellow fever. In one, yellow fever vaccine virus was given to individuals
who previously had been infected naturally with Japanese encephalitis virus, or had not. In the
other, virulent yellow fever virus was given to monkeys which previously had been infected with
dengue type 2 virus, or had not. In none of these studies was a higher viremia ovserved in
previously infected individuals as compared with those previously nonimmune.

In addition to this negative experimental data, in the course of extensive investigations of
dengue epidemics of all 4 serotypes in the South Pacific, our laboratory has never observed that
secondary infections were characterized by viremias that were, on the average, higher than
those in primary infections, nor am I aware that anyone else has data to that effect.

It is, of course, impossible to prove a negative proposition. Thus, it is not possible to
prove that antibody enhancement of dengue infection does not occur in the intact host. It can
always be argued that such enhancement occurs only with certain dengue serotypes or strains,
or only under certain special conditions. However, in view of the alternative interpretations
which I have suggested for the 2 studies which are cited in support of the antibody enhancement
concept. I believe that the burden of proof should still lie with those who believe it to be true.
Confirmation of the experimental data by another laboratory, with modifications to meet the
criticisms expressed, would be especially convincing.

The most impressive type of evidence for the sequential infection hypothesis would be
epidemiologic. ~Several epidemiologic studies, all from Thailand, are said to be compatible with
the hypothesis or to have demonstrated that certain sequences of dengue infection do increase
the risk of the shock syndrome. I do not find these studies convincing because their conclusions
are based on certain explicit or implied assumptions which either are not supported by data or
are actually contrary to available information. The time available here is not sufficient for a
detailed discussion of all the points of contention, but the following are some of the main issues.
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In order to demonstrate that persons who have had a prior heterologous dengue infection
are at greater risk of'developing the shock syndrome than those who have not had such an
infection, it is necessary to be able to define the denominators, that is, the 2 populations at risk.
There are several problems in the epidemiologic studies in this regard. For example, at pre-
sent, there is no serologic procedure which can determine if persons who have had more than
one previous dengue (or flavivirus) infection are susceptible to infection with a given dengue
serotype. Similarly, in the absence of virus isolation, it is currently impossible to identify the
infecting serotype in a secondary dengue infection. Also, dengue viruses are transmitted by a
vector with a short flight range and the risk of infection tends to be focal in distribution. Unless
substantiating evidence is available, it cannot be assumed that an entire population will be
uniformly exposed to infection with each of the dengue serotypes present in a study area.
Then, there is the important question of whether or not individuals of different ages are equally
susceptible to the risk of developing the shock syndrome. It cannot be assumed that they are.
In fact, from what is known of other infectious diseases, such an assumption is unlikely to be
correct.

There are also problems in the epidemiologic studies with respect to the numerator in the
risk assesment, namely, the identification of cases and their correct classification with respect to
prior dengue experience. It is important that there be no bias in the chance of detecting the 2
types of cases (that is, primary or secondary). For example, in the absence studies of virus
isolation, which was relatively uncommon in the studies under consideration, any primary infec-
tion that was fatal, or one with only a single serum specimen, or one with a second serum
specimen collected 7 days or less after onset, would be excluded from the numerator —since
there would be no evidence of current dengue infection. Secondary infections can often be
identified under those conditions because of the more rapid appearance of high-titered antibody.
Finally, there is the very important problem of the serologic criteria by which cases are classified
as primary or secondary. It cannot be assumed that the serologic responses of shock syndrome
patients with primary infections will be the same as patients with primary infections and milder
clinical manifestations. As a matter of fact, there is indisputable evidence that at least some
patients with primary dengue infections and severe disease have unusually high antibody re-
sponses (usually characteristic of secondary infections).

It is impossible to prove that immune enhancement of dengue does not occur—since it can
always be postulated that such enhancement occurs only with certain dengue serotypes, or only
with certain strains of those serotypes, or only at very critical intervals of time. A well-
designed prospective epidemiologic study would resolve the question—if immune enhancement
of dengue was demonstrated. However, the low and unpredictable incidence of the shock
syndrome, even in highly endemic areas, poses formidable problems for the design of such a
study. There may be a greater chance of obtaining unequivocally positive data from retrospec-
tive investigations in particularly favorable environments. In the meantime, each person with an
interest in the subject can take a careful look at the data presently available—and then decide for
himself if immune enhancement of dengue is myth or reality.
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SCIENCE AND TECHNOLOGY AND INTERNATIONAL EXCHANGE

Micuio OkKaMOTO

Member, Council for Science and Technology

Since the Meiji Restoration Japan has introduced science and technology from advanced
western countries and succeeded economically by exporting the technological products. As it is
well known, we have now the friction of technology and trade with advanced countries. There-
fore it is the time for us Japanese to make efforts to be trusted by other countries.

First of all, we should invite foreign people to Japan and make them see the Japanese living
in Japan instead of the Japanese living or travelling in other countries. And that is the only way
to be truly understood by foreigners.

Secondly, we Japanese should create our own science, especially placing emphasis on the
basic science research, which shall be not only seeds of our future engineering but also con-
tribution to the whole world.

On the other hand, the problem of the impact of science and technology to human being has
become serious, as it is seen in air pollution or destruction of nature. In this respect, too, we
feel we have much to do to solve the problem as Japanese who have built our culture by adopting
western and eastern culture. And it becomes important to discover the true Japanese spirit, in
which especially the westerners are much interested.

In this international community, these are the important tasks for us Japanese; inviting
fareign people to Japan, placing emphasis on the basic science research and discovering true
Japanese spirit. And each of us should bear in mind that Japan has become a very important
country in the world and contribute to the international exchange by ourselves.
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Symposium

Tropical medicine and molecular epidemiology

1 INTRODUCTORY REMARKS

AKirA IsHn' aND KuMaTO MIFUNE?

Department of Parasitology, Okayama University Medical School®
and Department of Microbiology, Oita Medical College?

Recent technological advances in the nucleic acid research have enabled us to do the
epidemiological research at the molecular level. In this symposium, recent progress of molecu-
lar genetics and/or molecular epidemiology of helminths, protozoa, bacteria and virus will be
" presented and discussed on the importance of molecular epidemiology in further studies of
tropical medicine.

2 ANALYSIS OF ANTIGEN GENES OF HELMINTHIC LARVAE

Kazuo SUGANE
Department of Parasitology, School of Medicine, Yokohama City University

Larval antigens of Toxocara canis and Trichinella spiralis are useful for immunodiagnosis of
visceral larva migrans or trichinosis. However, the small amount of antigen that can be col-
lected from large numbers of larvae presents a problem. Recombinant DNA technology would
be useful for producing large amount of antigen. 7. spiralis infective larvae were cultured in
methionine-free Eagle’s MEM containing **S-methionine and ES or somatic antigen was ex-
tracted from culture media or larvae. The antigen reacted with infected mouse serum formed
antigen-antibody complexes. The complexes were then absorbed by Staphylococcus aureus
Cowan 1 strain and antigenic polypeptides were demonstrated by the autoradiography of SDS—
PAGE. Total RNA was extracted from larvae by centrifugation through a CsCl cushion. In
vitro translation of mRNA was carried out and an antigenic polypeptide with molecular weight of
48,000 in translation products was demonstrated by the autoradiography of SDS-PAGE.
Poly(A)-rich mRNA was separated from total RNA in an oligo(dT)-cellulose gel column and
antigen-specific mRNA was concentrated by the sucrose gradient centrifugation. cDNA was
synthesized in wvitro for cloning of antigen genes using bacteria. First and second strand of
cDNA were synthesized according to the method of Buell ef al. (1978) and Gubler et al. (1983)
respectively.
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3 RECENT PROGRESS IN IDENTIFICATION
OF AFRICAN TRYPANOSOMES

Hirovuki HiruMi, V. NANTULYA, B. KUKLA,
0. OLE Moi-Yor AND P. Majiwa

International Laboratory for Research on Animal Diseases, Nairobi, Kenya

Human and animal African trypanosomiases are caused by a number of trypanosomes among
which, Trypanosoma brucei gambiense, T. b. rhodesiense, T. b. brucei, T. congolense and T. vivax
are considered to be major pathogens. They are extracellular protozoan blood parasites trans-
mitted by tsetse flies. Lack of simple and yet reliable methods to identify these species has
hampered epidemiological studies of African trypanosomiases. However, various methods of
identifying these species have recently been developed. In addition to the parasitological
methods already available, trypanosomes can now be identified by modern analytical techniques
using species specific monoclonal antibodies, isoenzymes, DNA hybridization probes and molecu-
lar karyotypes. These techniques have become useful tools to identify trypanosome species of
experimental materials in laboratories. Further simplifications of the techniques are presently
underway so as to enable their field applications to the epidemiological investigations of the
diseases.

4 MOLECULAR EPIDEMIOLOGY OF ENTEROTOXIGENIC
ESCHERICHIA COLI AND VIBRIO CHOLERAE

TATSUO YAMAMOTO
Department of Bacteriology, School of Medicine, Juntendo University

Enterotoxigenic Escherichia coli and Vibrio cholerae are important causes of infantile diarrhea
in developing countries. In order to investigate virulence factors of enterotoxigenic E. coli and
V. cholerae, molecular genetic techniques have been introduced. As a result, important new
findings are increasingly being accumulated.

1. Enterotoxigenic E. coli (ETEC)

(i) Major virulence factors: ETEC colonizes the intestinal epithelium with fimbrial adhesins,
and produces enterotoxins which cause diarrhea. Enterotoxins are divided into three distinct
groups-heat-labile toxin (LT) and heat-stable toxins I and II (STI and STII).

(ii) Plasmid and transposon: Enterotoxin production is coded for by a plasmid, named ENT.
In many instances, fimbrial adhesins are specified by a plasmid as well. The STI gene has been
found to be on a transposon—this finding was the first example of bacterial pathogenic trans-
posons.

(i) Fimbrial adhesins: Molecular cloning analysis of fimbrial adhesins such as CFA/I of human
isolates and K88, K99 or F41 of porcine isolates have been reported.

(iv) ST: Complete nucleotide sequences of the STI and STII genes have been reported.
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The mature ST peptide region was found to be located at the C terminal of the genes.
2. E.coli LT and cholera toxin (CT)
(i) Gene and gene product: LT has structual and functional features in common with CT.
The homology reaches 78% at the nucleotide level and 79% at the amino acid level.
(i) Evolution of the genes: E. coli and V. cholerae diverged at ~670 Myears ago, while the
LT and CT genes diverged more recently (~130 Myears ago).
() Multiple copies of the CT genes: The CT gene, which is located on the chromosome, is
flanked by repeated DNA sequences (RS1). recA-dependent recombination between the RS1
sequences results in amplification of the toxin genes.
3. V. cholerae virulence factors other than CT

Hemagglutination factors and fimbriae are noted in terms of the relatedness to intestinal
adherence, and hemolysin, suckling mouse test-positive factor, PF factor and Shiga-like toxin as
toxins. An invertible DNA was found at the upstream region of the hemolysin operon.
4. Epidemiology

Using the LT, ST1, STII or CT gene as a probe, DNA-diagnosis of ETEC, V. cholerae and
their related bacteria has been carried out by groups of J. B. Kaper, J. G. Morris, W. K. Maas
and S. L. Moseley in the United States, and P. Echeverria in Thailand.

5 ROTAVIRUS INFECTION IN KENYA AS ANALYZED
BY GENOMIC RNA

Yasuo CuiBa! anp Chiaki MivAzaKi?

Department of Pediatrics, Sapporo Medical College®
and Department of Pediatrics, Faculty of Medicine, Kyushu University?

Human rotaviruses (HRV) have been established as one of the most important agents
causing acute gastroenteritis in infants and young children. In developing countries, epidemiolo-
gical studies have demonstrated that the illness due to HRV infection constitutes a major problem
for the childhood health in terms of both morbidity and mortality. Patients with HRV infection
usually have strong diarrhea and vomiting which may result in severe dehydration. Therefore,
therapy for this illness consists of rehydration and adjustment of electrolytes imbalance.
Although oral rehydration therapy is introduced experimentally in many countries, development
of HRV vaccine must be the most important subject for final control of this illness.

HRV have 11 segments of double-stranded RNA as genomes. The molecular weight
ranges from apporximately 0.2 10° to 2% 10° daltons. These genomic RNA fall into 4 size
classes and they will be demonstrated by PAG electrophoresis. Even RNA preparations ex-
tracted from purified HRV in stool specimens can be employed for this analysis. Electrophero-
types of genomic RNA may differ from strain to strain and the most striking difference will be
observed between the so called “long type” and “short type”. HRV strain, with long electro-
pherotype have antigenicity of subgroup II and serotype 1, 3, or 4. On the other hand HRV
with short type has antigenicity on only subgroupI and serotype 2. It has also been demon-
strated that various degrees of difference in the electrophoretic morbility of each RNA segment
can be employed for identification of a strain from another and, thus, for detailed epidemiological
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study or HRV infection.

We employed the analysis of genomic RNA for studying HRV infection of young children in
coastal areas and Nairobi of Kenya from 1982 to 1983. On the coast, patients with this illness
were detected during all months studied, and the average incidence of the infection was 25%
(range, 8-45%). Analysis by polyacrylamide gel electrophoresis of viral RNA segments have
revealed the existence of various strains of rotavirus. Thus, 18 representative electorphero-
types, including 6 short strains, were detected in 30 rotavirus specimens obtained from Nairobi,
whereas 16, including 3 short strains, were detected in 70 virus specimens from coastal areas.

- With the exception of one strain, there were no identical electropherotypes between the 2
groups of rotaviruses obtained from these different districts. A change in predominant electro-
pherotypes was observed in Mombasa in early 1983, and subsequently, newly occurring strains
were detected in a small town along the coast when an apparant increase in gastroenteritis was
observed in the district. Neutralization of tissue culture grown rotaviruses by specific anti-
serum have revealed the existence of three kinds of sero-types, i.e., 1, 2 and 3, in both areas.

Therefore, it is suggested that HRV with various electropherotypes of genomic RNA are
circulating in an endemic manner in heavily populated urban areas. The epidemics of HRV in
rural areas may be influenced by the occurrence of new HRYV strains in neighbouring large cities.
These results clearly indicated that analysis of genomic RNA is useful for an epidemiological
study of HRV infection.

6 OLIGONUCLEOTIDE FINGERPRINT ANALYSIS OF STRAINS OF
GETAH VIRUS AND JAPANESE ENCEPHALITIS VIRUS

HiroYuk1 Hori, KouiCHI MORITA AND AKIRA IGARASHI
Department of Virology, Institute of Tropical Medicine, Nagasaki University

Strain differences among 19 isolates of Getah virus from Japan and Malaysia and 38 isolates
of Japanese encephalitis virus from Japan and Southern Asia were examined by RNase-T1
resistant oligonucleotide fingerprint analysis on their genome RNAs. The fingerprint patterns of
certain host-dependent temperature-sensitive (ts) mutants differed from that of the parental
Getah virus strain. Also, there were some differences in large oligonucleotide spots between
strain isolated in suckling mouse brain (SMB) and strain isolated in mosquito clone C6/36 cells,
despite the fact that both strains were derived from the same wild mosquito homogenate. In
addition, many host-dependent ts mutants were present in mosquito strain, whereas no such
mutants were observed in SMB strain. It is concluded that there is considerable variation in the
strains of Getah virus infecting mosquitoes in the wild, and also that the variants or mutants
present in mosquitoes might be subject to selection during viral multiplication in the mammalian
host. For both viruses, isolates in the same geographical area and in close chronological isola-
tion histories showed similar fingerprint patterns which were different from those isolates in
different geographical areas or chronologically different histories. The data suggest that muta-
tions and selections of both virus genomes proceeded independently in geographically different
areas.
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Tropical countries and Japanese medicine

1 INTRODUCTORY REMARKS

Konosuke Fukal
The Foundation of Research Institute for Microbial Diseases, Osaka University

Medical cooperation in not only important for the promotion of health status in developing
countries but also really important to dissolve tension among countries towards the establish-
ment of security of the world.

Points of discussion in the symposium would be: Is Japanese medical cooperation well
responding to the request of recipient countries? How existing way of implementing coopera-
tion are evaluated; what is the way to improve present status? What is the key point to assist
promotion of health status in each country at national level? What is the main cause of frictions
between recipient and donor sides? How Japan should contribute in WHO’s HFA and EIP
programs? ..., etc..

Frank and constructive discussion, opinions and critics essential to create future progresses
are welcome.

2 THE IDEAL WAY OF INTERNATIONAL MEDICAL COOPERATION

2a THE PROBLEMS IN THE INTERNATIONAL
MEDICAL COOPERATION

SHIGEO HAYASHI
National Institute of Health, Japan

The medical cooperations are urgently needed in the developing countries where the major-
ity of the people are still suffering from a variety of dreadful communicable diseases, malnutrition
and eventually a high rate of mortality. Japan in now among the countries which are expected to
and should extend the aid to relieve the sufferings. In fact a considerable number of activities
have been carried out by the governmental and non-governmental organization or even by the
individuals. However, the history of Japanese cooperation with developing countries is yet
rather short and it seems necessary to accumulate much more experiences in order to cope with
all kinds of troubles encountered and to achieve better cooperations. Exchanging of information
and sharing of experiences among the persons who are keen in cooperation are to be of great
value for the promotion of more effective cooperations.

The experience clearly indicates that the most effective cooperation is achieved by the
transfer of technologies and the training of personels in order to develop the self-rilience.
However, it is primarily necessary to identify the technologies suitable to the recipient counry
and, then, to find the efficient ways of transfer. There are problems to be considered for the
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proper selection of technologies as following;

1) The need awared and the priority given by the recipient country as to the technology to
be transferred. 2) The ability of the recipient to successfully receive the technology concerned.
3) The existence of system and machinery which are capable to utilize the transferred tech-
nology. ,

In case when a technology is considered to benefit greatly a country, but the conditions are
not recognized suitable for the transfer, it will be necessary to cooperate first in enhancement of
ability to accept that technology. There are many ways for the improvement of the capability.
The dispatch of experts from Japan combined with donation of required instruments and mate-
rials, and the training of competent personels either in recipient country or in Japan are very
effective.

Further it must be stressed that in assessing the success of transfer of any technology the
effect of the application of the technology concerned should be evaluated in advance in multias-
pects. Not only the medical but also socio-economical, agricultural and many other expertises
are to be taken into account. For example the construction of a dam would eliminate the rapids
in the river, the breeding sites of onchocerciasis vector flies, but would possibly expand the
breeding places of malaria vector mosquitoes by stagnating the watercourse. Careful assess-
ment and selection of proper technology to be transferred are essential for the success in
cooperation with developing countries.

2b PRESENT ACTIVITIES OF THE ICMR OF KOBE
UNIVERSITY SCHOOL OF MEDICINE
—ITS IDEA AND GOAL —

Serzo Iwar .
International Center for Medical Research, Kobe University School of Medicine

We have been carrying on the scientists exchange programs of medical field between
ASEAN countries for almost 7 years. The purpose of this exchange is to help scholastic activity
through collaborate research works, which has been selected as important subjects for the
human health care in particular country. We have selected 10 subjects so far, and 133 scientists
have accepted and total 255 senior scientists were sent with great satisfaction.

Promotion of scholarship for scientists can not be established in a decade. Understanding
of living backgrounds, educational and research environments in each country is very important
factor for the success of the exchange program. And establishment of national supporting
system for this program is also necessary, otherwise it may create frustration among them and
will fail to promote future development.
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3 EVALUATION OF JAPANESE MEDICINE BY RECIPIENT COUNTRIES
3a IMPACT OF JAPANESE MEDICINE IN THE PHILIPPINES

E. O. DominGo
University of the Philippins

Introduction: The impact of Japanese medicine in the Philippines is too early to measure.
This is not to say that Japanese scientists have not made significant contributions in medicine for
indeed they have. But contribution to the pool of knowledge on a given medical problem does
not necessarily produce an impact on the problem. In a country like the Philippines however
effective solution rather than the totality of knowledge on a specific problem in more likely to
produce impact. ‘

My presentation today will deal on my personal perception on how Japanese medicine can
produce an impact in medicine in the Philippines. I define impact here from the point of view of
the subject population rather than from the perspective of the scientists.

Impact of American (Western) Medicine: Because of our historical heritage, we can say
that Japanese medicine is relatively new to us, in point of time, not quite 3 decades old.
Generous and substantial trial in medicine by Japan started only in the 70’s, this is much too short
to be of any consequence. For example, there is as yet no significant cadre of health workers in
the Philippines whose training and orientation bear the Japanese imprint. In contrast, American
influence is everywhere. Practically every health leader, teacher, researcher, practitioner and
technician of consequence can claim some period of training and preparation under American
tutelage. The impact of this influence is very palpable in the medical curriculum, postgraduate
training, hospital system and yes, even research. It can also be claimed that American medicine
has tremendous impact on eradication of some preventable diseases since it was the early
American military doctors who instituted mass vaccination.

All these influences of America came about in a very specific set of circumstances which is
probably best summed up in one work, colonization. At the present time colonization is hardly
recommended. If Japan were to exert influence or attempts to provide direction in medicine in
the region, it will do so under a different set of circumstances.

Inevitability of Japanese Influence: Given the current regional realities, it is inevitable that
Japan should play a bigger role in health in this part of the world. Already acceptance of
Japanese training in-lieur of Western training is becoming common place. It might in the very
near future be the mode than the occasional exception. Japan can very well play the role, that is
provide the leadership, in many aspects of health. This role is a consequence of and dictated
by, the bountiful fruits of Japanese economy. A very brief review of the world and Asean scene
in the general area of research and development (R & D) which includes the health field will
illustrate my claim.

In the mid-70’s the total world annual expenditures for R & D was about US $108 billion.
Six countries (U. S., U.R., France, West Germany, Japan and the U.S.S. R.) accounted for 70%
of R & D expenditures and 65% of world GNP. Japan alone accounted for 10% of R & D
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expenditures. In relation to GNP, the same 6 developed countries spent about 2% to 4.6% of
GNP on R & D. _

Private sector resources for R & D has been very substantial in developed countries. In
Japan, the private sector has provided as much as 70%. In the Philippines, about 90% has been
provided by the government.

Basic research, in relative terms, has received a smaller but significant share of the R & D
budget. In Japan, it is about 15.6% and in Mexico, about 19.2%. In developed countries,
universities tend to do more basic research while private companies tend to do more develop-
ment work.

Utilization of indigenous technology has been the pattern in developed countries. Never-
theless, there has been much technology transfer among advanced countries.

Even the most deliberate effort to do otherwise can not eliminate Japanese influence in the
region by virtue of the vast resources of Japan that spills over in many endeavors including that
concerning health. I have no doubt that our Japanese colleagues in the profession would like to
have this influence create an impact.

Japanese and Philippine Orientation in Tropical Medicine: Japanese interest in tropical
diseases is both historical and practical. Japan is located in a region surrounded by countries
with these maladies. Its health workers therefore should retain the diagnostic and therapeutic
acumen in dealing with these disorders because they can always be transported to the country
due to massive movements of people both Japanese nationals and visitors. Japanese scientists
are most likely attracted to these diseases only as models for investigation or in the pursuit on
more basic researches like molecular biology, host-parasite relationship immunology and the like.
On the other hand, to Philippine scientists concern for these diseases are brought about by
necessity since these are daily facts of life with morbid effects, fatal consequences and significant
economic repercussions. Philippine scientists where they request financial support from local
sources will have to always answer the question of what is the impact of the research on the
disease or problem. Invariably, impact here is meant to mean eradication, attenuation and/or
control. However, if reseach has to be done to fill gaps in the knowledge to enable control
measures to be developed, then the nature of the research may take many forms.

A requirement therefore, at least from the Philippines point of view on any activity in the
health fields, more especially in tropical diseases, is its impact potential.

Impact Potentials of Japanese-Philippine Collaborative Research in Tropical Medicine:
Involvement of Japanese scientists in research on tropical diseases in the Philippines is growing
steadily. At the moment, the only research institute in tropical diseases in tropical diseases in
the country was set up principally by Japanese aid thru JICA. The NAMRU, while also engaged
in tropical disease research, is operationally under the full control of the United States govern-
ment. There are many other collaborative medical activities between Japan and the Philippines
under different sponsorship. The more noteworthy ones are those mediated by the JSPS and
NSTA.

How are they faring? Have they created an impact? Yes and no. I will examine an
example of that which has and has no impact. The purpose is to identify principles in the
approach that caused one to have and the others to have no impact.

An example of a program that has all the potentials of creating an impact but did not is the
program on schistosomiasis. Schistosomiasis is an important problem in the Philippines begging
for solution. We know that with the available scientific knowledge control is possible if only
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program research is emphasized over fundamental research. Let me elaborate on this.
Japanese scientists I know have been working on schistosomiasis in the Philippines for sometime.
However, their interest are centered on this parasitism. I am not saying that problems like
pathogenesis of cerebral schistosomiasis or immunology of the disease are not important. They
are. But they can be carried out as peripheral or corollary research within the context of a
control program. It took Filipino scientists working with non-Japanese workers to undertake a
project that is already creating an impact and at the same time, enables good research?

I will now recount the experience from a collaborative program in research in a tropical
disease which in my opinion has created an impact within a short time. I refer to the collabora-
tive research program undertaken by Japan and the Philippines through their respective national
agencies namely the NSTA of the Philippines and JSPS. The essential chronologic activities of
this program were:

1. Philippine and Japanese scientists after consultation identified a disease which is thought
to be a major health problem by Philippine sciestists. This disease, hepatitis B, is scientifically
interesting and at the same time sufficiently important to the Japanese.

2. The Philippine investigators aided by Japanese expertise and technology worked out the
epidemiology, natural history and modes of transmission of HBV infection.

3. The Japanese scientists trained in their laboratories, Philippine scientists and technical
personnel to enable them to perform serologic testing for HBV.

4. The Japanese then transfered the necessary technology to the Philippines to enable
them to produce the materials to carry out continuing epidemiologic and diagnostic works.

5. The Japanese provided the Filipinos models a successful intervention scheme to control
the disease and likewise helped them modify and simplify this to suit the Philippine situation.

6. The Japanese help the Philippines develop their own source of reagents for epidemiolo-
gic work and may be eventually for vaccine production. :

The collaboration resulted within a 3-year period in;

1) Determination of prevalence and incidence of the disease

2) Establishment of transmission patterns and definition of population at risk

3) Development of control schemes

4) Enabling the Philippines to eventually be self-sufficient in reagents to continue surveil-

lance work and assess success of intervention

5) Creation of awareness of the importance of the disease up to the level of policymakers

Feature of an Impact Producing Research Collaboration: From the two examples cited
above, a few principles can be identified which increase the chances of creating an impact in
tropical medicine collaborative research. These are: .

1. Harmonizing the variant but not exclusivistic interest between the two sides brought
about by differences in perspective orientation and objective. Research of “purely” scientific
interest can ride with program research.

2. Level of collaboration and amount of work grow in an inverted pyramidal fashion.

3. Manpower development and technology transfer are essential parts of the collaboration.

Comment: Japanese influence in tropical medicine in the region is inevitable. To produce
an impact certain principles must be observed.
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3b MAN POWER DEVELOPMENT IN SOME UNIVERSITIES
IN INDONESIA THROUGH COOPERATIVE
RESEARCH PROGRAM WITH JAPAN

Sujupi

Department of Microbiology, Facuity of Medicine,
University of Indonesia, Jakarta

Introduction: To develop some universities in Indonesia around the year 1952, affiliated
programs were arranged between some universities in Indonesia and those in the U.S.A. All
faculty members, junior lecturers as well as professors were sent to get the experience of how
to run higher education in their field and to improve the skill in their field of science. The length
of their education depended on what degree they were trained for the non degree program it
lasted between 6 and 12 months, and for the degree program it lasted between 2 and 5 years.
Several professors or senior staff from the U.S.A. were sent to Indonesia for 1 or 2 years mainly
to develop a department and to complete a program of education which consisted of: setting up
curriculum, giving lectures, guiding laboratory work and upgrading teaching staff. The affiliation
was not simultaneously carried out in all universities in Indonesia. In some universities this
began after the first phase program had been completed. The length of affiliation with one
university could last for 10 years. The affiliation made some universities change their education
system from Dutch system to more or less American system. Such a change happened espe-
cially in the system of Medical Faculty in which 7 years period of study became 6 years and the
free study became guided study. The change did not make the quality lower but it increased the
hospital training and produced more graduates. Apart from that, the affiliation made some
universities become leading universities which guide, improve and help the development of the
faculties of the newly founded universities in other provinces in Indonesia. The affiliation was
made to improve the quality of undergraduate teaching and to increase the number of graduates.

Graduate program: In the later development it was felt that there was short age of
scientists who had the ability to do research to analyze and solve problems in Indonesia. At that
time the research staff were foreign scientists and Indonesians who studied abroad. To cope
with those problems, around the year 1972 a plan to open educational program for graduate
studies was started. The program for graduate studies was called strata 2 and strata 3, or
Master and Doctorate program. The objective is to increase the number of scientists with more
expertise in research and science. This program is not only performed in Indonesia but also by
sending some teaching staff abroad. The first phase of this graduate program is to improve the
ability of the teaching staff so that the quality of S; (under graduate) teaching could be raised.

JSPS program: In 1976 Kobe University Medical School offered a cooperative program
which included joint research, exchange scientists and exchange information. University of
Indonesia was very much interested in the offer so that after it had been studied, it was decided
to accept the offer. Then it was submitted to the Directorate General of Higher Education
(DGHE) to be listed as one of the cooperative programs between DGHE and Japan Society for
the Promotion of Science (JSPS). There had been cooperative program previously between
JSPS-DGHE in agriculture and optoelectronic/laser.
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Joint research program: Joint research was conducted mainly in Indonesia between
Japanese and Indonesian scientists. Both sides appointed their own coordinator respectively.
The topics of the research were selected by both sides who considered them as problems. In
the operation of the program Indonesia provided many young scientists who were later on
expected to continue the research. Since it lasted between 1 and 2 months in Indonesia, it was
necessary to continue the research in Japan, which would be carried out by the Japanese
together with Indonesian young scientists to keep up the technology and science for the continui-
ty of the research in Indonesia afterwards. The sending of those young scientists was listed
into the exchange scientists program. They usually took with them the specimens which they
wanted to study. In this way it was clearly seen that their skill in research and knowledge could
be admirably lifted up despite the short training in Japan which lasted only 2 or 3 months or over.
Another advantage was also gained in the improvement of undergraduate educational program.
However, the exchange scientists program was not only used for sending those who dealt
merely with research work, but also those who worked for the development of the institution.
The development of the institution was put into the program so as to add the efficiency of a
department in keeping up with the delopment in science and technology because of the invention
of new equipment or method. Afterwards in the teaching program could also be improved.

During the 6 years joint research project they carried out several programs consisting of:
1. Dengue haemorrhagic fever, 2. Perinatology, 3. Hepatitis and hepatoma, 4. Diabetes mellitus.
Now the joint research has been successful in its achievement to provide manpower or scientists
who can improve their ability in research working so that they are much more capable in
diagnosis or management of those diseases. The advantage of the joint research project can
also be seen that the sending of the Indonesian staff to Japan can be more directed to the needs
which are felt in Indonesia. The facilities can also be added so that the result of the education
can be directly used in Indonesia to avoid the frustration of them. Moreover, because of the
generosity of Japanese scientists who are always aware of the additional needs in equipment and
chemicals, they are not disappointed because they can develop their program and institutions.

Ronpaku program: By the acceleration of the exchange scientists program to become
Ronpaku program, the development of JSPS program can be felt more suitable for the needs in
Indonesia so as to increase the number of staff whose quality is equal to that of the doctor degree
holders. The performance of Ronpaku program generally also conforms with the needs in
Indonesia. So the topics of the dissertations should agree to the problems coming out in
Indonesia. This is possible because Ronpaku program is a sandwich program of which one part
is done in Japan and the other is completed in Indonesia using the specimens found in Indonesia.
Although Ronpaku has just produced only one person, we have been able to evaluate his
achievement, so that he can lead one activity in Indonesia not only for the laboratory but also for
the more extensive program, a national program. This can be done in Indonesia because of the
addition of the equipment which could be obtained by the effort of the promotor through the
Government of Japan. For all of this I wish to mention the name of Prof. Susumu Hotta whose
name is well known by us in Indonesia. The procedure to obtain the equipment and instruments
has also been done by Prof. Iwai of ICMR by contacting JICA. This cooperative organization in
Indonesia has involved several universities such as, University of Indonesia in Jakarta, Gadjah
Mada University in Yogyakarta and Airlangga University in Surabaya. Last year Padjadjaran
University in Bandung began to participate.

Results of the first phase: As a result of the first phase cooperation, based on the number
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of research staff, including those who are still in Ronpaku program, we have decided to establish
5 centers: 1. Dengue haemorrhagic fever, 2. Hepatitis and hepatoma, and 3. Tissue culture in
Jakarta, 4. Perinatology in Yogyakarta, and 5. Diabetes mellitus in Surabaya. The establishment
of those centers is decided to enable to pool the manpower, facilities and program so that the
activities of research is done in those centers or coordinated by those centers. The Japanese or
foreign scientists who would like to do research together in Indonesia can also stay in those
centers. For the center of tissue culture which is located in the Department of Microbiology,
Faculty of Medicine, University of Indonesia, I would like to say that the activities on cell fussion
and DNA-recombinant will be intensified. The program can be done because of the result of
Ronpaku program in virology from Kobe University and microbial genetics from Osaka Universi-
ty, which is helped by the other staff already existing, also from Department of Biochemistry,
Department of Immunology and Biomedical Laboratory of the Ministry of Health with the NAM-
RU laboratory in Jakarta. This project called Medical Biotechnology Project which will be a
subdivision of a net work of the National Project on biotechnology coordinated by the Institution
for the Development of Science in Indonesia (LIPI) and the Ministry of Research and Technolo-
gy. By this assignment we understand that the government acknowledges on the ability of
Department of Microbiology which also means its acknowledgment on the program currently
going on between Japan and Indonesia especially through JSPS coordinate by ICMR.  This is the
first step or embryo of a program which will really become one of the priority programs of the
government to develop biotechnology.

In conclusion the cooperative program between JSPS and DGHE has participated in the
manpower development of some universities in Indonesia. And on behalf of the core universi-
ties in Indonesia I wish to express my appreciation and thanks to the government of Japan
through JSPS and ICMR on the smooth cooperation and understanding of each other so that all
the programs arranged together can run smoothly for our mutual benefit. Finally, our hope is
that this program of cooperation needs to be continued and possibility intensified.

4 JAPANESE AND INTERNATIONAL ORGANIZATION
FOR MEDICAL COOPERATION

4a COOPERATION OF JAPAN INTERNATIONAL COOPERATION
AGENCY WITH DEVELOPING COUNTRIES IN THE
CONTROL OF TROPICAL DISEASES

YuTaka HasEGawa
Japan International Cooperation Agency, Tokyo

As of July 1985, JICA implements 34 health and medical projects to cooperate with develop-
ing countries, out of which 7 are related directly to tropical diseases. Non-tropical disease
projects as well as other non-medical projects are mostly undertaken in tropical areas of develop-
ing countries, and therefore special arrangements have been made for Japanese experts engaged
in the projects in such areas, in order to minimize heaith risks from tropical diseases. JICA
plans to intensify its efforts to battle against tropical diseases including malaria. Brief accounts
are given on the present state of the 7 tropical disease projects.
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4b ACTIVITIES OF WHO AND JAPAN FROM THE VIEW POINT
OF SOUTH AND NORTH PROBLEM

Isa0 AriTA
Kumamoto National Hospital

WHO’s major activities are now to coordinate the international cooparation in the area of
health and medicine with focus on how prevent deterioration of health status in developing
countires. There have been 3 WHO global programmes, namely the global eradication of
smallpox, the expanded programme of immunization and the programme of tropical disease
research and training.

The first programme has been successfully completed. All are heavily supported by the
international cooperation. How Japan should contribute to the international cooperation through
multilateral or bilateral assistance is discussed.

4¢c COOPERATIVE EFFORTS IN MEDICAL SCIENCES BETWEEN
JAPAN AND SOUTHEAST ASIAN COUNTRIES

FUMINORI SAKAI

Executive Director, Japan Society for the Promotion of Science

The Japan Society for the Promotion of Science, which is called JSPS for short, is imple-
menting cooperative programs for scientific exchange with 28 countries of the world. The
cooperative activities cover all the fields of science, including humanities and social sciences. In
the framework of these bilateral programs, JSPS pays special attention to the ways and means to
promote close relations with Southeast Asian countries. Today I would like to talk briefly about
the present status and the future prospect of cooperative activities, especially in medical scien-
ces, which JSPS is developing with Southeast Asian countries. International programs of JSPS
are aimed at contributing to the fostering of researchers for universities and research institutes.
JSPS does not conduct research by itself, nor does provide support for facilities and equipments.
It assists researchers in their scientific, and programs for students, such as scholarships, are not
included in its mandate obligations.

JSPS programs which are conducted in compliance with its duty of training research man-
power and of promoting international exchange of scientists are categorized into the following 4
types; 1) exchange of scientists, 2) organization of international seminars, 3) international co-
operative research, and 4) dissertation research by foreign researchers wishing to obtain doctor-
al degrees from Japanese universities.

Asian countries with which JSPS is conducting cooperative programs are divided into two
groups, according to the types of activities included in the cooperative programs, one group
including Southeast Asian countries such as Thailand, the Philippines, Indonesia, Singapore and
Malaysia, and the other group including China, India, Korea, etc. In the case of the latter
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group, JSPS concludes agreements or memoranda of understanding with its counterpart agency
or agencies in each country, and carries out exchange of scientists programs, sharing the
expenses with them in the style where the sending side pays for international transportation and
the receiving side covers the maintenance study trips in the host country. In the case of the
former group, the financial arrangements totally differ from those of the latter group, because
JSPS pays for all the expenses necessary for the implementation of the programs. JSPS and the
counterpart agency in each country meet every year and decide the scope, priority, etc. of each
program for the next year.

A. Past Achievements

1. Exchange with Southeast Asian countries
All the programs are carried out through negotiation with the agencies in each countries.

a) Exchange of scientists: We know that biomedical scientists from Southeast Asian
countries who visited Japan during FY 1982 were 40 in total, making little difference
from 53 of the United States and from 45 of the other countries including those in
Europe. In contrast, however, it is known that corresponding numbers of Japanese
scientists sent out during the year, given in the lower sections, were 33 to Southeast
Asian countries, 119 to the United States, and 20 to the other countries including those
in Europe. The number of exchange scientists are increasing, though little by little
every year. However, numbers alone do not tell the real status of exchange programs.
We should know at the same time how long each scientist was engaged in research
activities in the counterpart country. Generally speaking, younger researchers tend to
desire to stay a longer period (6 months to one year), and senior scientists, a shorter
period. The duration of stay per a individual scientist shows a growing tendency.

b) Seminars and joint research activities: In the area of biomedical sciences, Kobe Uni-
versity which is designated as the core university on the Japanese side is responsible
also for the organization of seminars and the arrangement of joint research activities.
Activities in this regard are becoming more and more vigorous with the increasing
number of participants from areas outside Southeast Asia.

c) Dissertation research by those desiring to obtain doctoral degrees from Japanese univer-
sities: JSPS implements a program with the purpose of supporting researchers from
Southeast Asian countries in their dissertation research to obtain doctoral degrees from
Japanese universities. It is a matter of course from its purpose that the target of this
program is a researcher who, after accumulating considerable amount of research
achievements, wants to make up his insufficient experimental data for the completion of
the dissertation. The researcher, when accepted for the program, may stay in Japan
and couduct experimental research under the guidance of his Japanese adviser for a
period of from 2 to 3 months annually, while receiving continued guidance from his home
adviser for the rest of the year in his home country. He is expected to complete his
dissertation within a total of 5 years. JSPS pays for the necessary expenses for his
travel and maintenance in Japan, regarding this program as most effective for the
training of researchers who can play an active part in academic circles of their respective
countries. At present medical researchers from Southeast Asian countries who are
receiving assistance under this program are 12 in number.

2. Exchange with China, India and Korea
Exchange programs with China, India and Korea were established only several years
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ago and, therefore, not a many researchers in biomedical sciences have been exchanged,
a total of 12 foreigners being invited to Japan by FY 1981. A new program for receiving
medical scientists from China was started from FY 1984, under which 6 scientists are
invited to Japan annually.
B. Future Prospects
The advancement of medical sciences in a wide sense, including clinical treatments, will
not be attained through relevant technical progress only. The technical progress should be
accompained by the harmonious development of humanities and social sciences, not to
mention the different fields of natural sciences. The treatment and prevention of diseases
which constitute one of the biggest pains of mankind is the ultimate purpose of the medical
sciences, but every field of sciences has to do with it. Another factor which I regard as
more important is the part to be played by efforts and activities of the native people of this
district who are well equated with their local environments. Just the financial or institution-
al provision is not enough for the accomplishment of the object. We who are involved in
the efforts for medical advancement should not stick short-sightedly to technical issues, but
stand on a wider field of vision and extend the utmost cooperation so that the human health
in each of the Southeast Asian countries will be improved and better promoted.

5 MEDICAL COLLABORATIONS WITH TROPICAL COUNTRIES
5a INTRODUCTORY REMARKS

AxiHIRO Fujioka! aND Morivasu Tsuii?

Internal Medicine, Hyogo Prefectural Amagasaki Hospital' and Department
of Parasitology, Hiroshima University School of Medicine®

For the cooperation with tropical countries, medical and clinical projects are situated in
important. However, these medical and clinical projects should be done along the actual condi-
tions of each countries. All of symposists in this session have the practical experiences of
medical research or clinical services in Southeast Asian, Central and South American and/or
African countries. It seems to be that the important diseases for health problems among each
countries are different between progressing areas such as Southeast Asia and Central and South
America and several African counries. Time is not enough to speak all, but we expect that all
symposists shall explain about these problems from their past experiences from medical view

points. And we hope this session would be useful for our future cooperations with tropical
countries.
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5b MEDICAL AND THERAPEUTICAL COOPERATION
WITH TROPICAL COUNTRIES

Kichn Sato
Institute for Tropical Medicine, Kanazawa Medical University

Generally speaking, there are two aggressive ways of medical cooperation for the tropical
area: (1) the cooperation of our own people going to the country in question for aid, and (2)
secondary one of inviting those who want to undergo trainings in Japan from the developing
countries.

As for the former, in the relation of a single or a few doctors from our side against lots of
natives, we must be obliged to make much more efforts than we can imagine, including the
problem of language and so on. On the contrary, concerning the latter, quite the reverse, we
have received comparatively good evaluations until now because several problems can be man-
aged by the people arround.

Incidentally it is inevitable to be affected with the social and economic restrictions. In a
case of the above (1), as is the work in “shortage of goods” or “poverty”’, we sometimes use the
old ones or recycle the used, and, in the worst case, are compelled to do with surrogates. Ina
case of above (2), training in the abundant circumstances as it is, there occurs a doubt whether
the acquired or mastered techniques and knowledges can be applied effectively after trainees’
return. As a result, the urgent request for instruments will be submitted to our government.

Considering the above, each way has both advantages and disadvantages. It seems quite
difficult to make up a satisfactory medical cooperation. The author, having being touched the
both and keeping on, show here some experiental cases.

Experience 1:  Autopsy of lassa fever (1974); When this author was in Nigeria University
Teaching Hospital, Enugu, Nigeria through JICA cooperation, he had to perform a autopsy of a
patient (Germany doctor, 29 years old) who sufferred with the dangerous infected lassa fever,
because of the neglect of university staff. After then, however, the university staff understood
well, and became willing to do anything, if it was necessary. '

Experience 2: Ear surgery camp in Thailand; It was reported that about 80,000 patients
with chronic otitis media were present in Thailand. Several voluntary otolayngological doctors
had taken part in clinical examination and treatment for the patients. The author has been
concerned with this voluntary action since 1981, for coworking with operation of the ear infec-
tion. He wants to express that our country should help them by providing the medical equip-
ments and transports at this time. Because, almost all of the medical equipments were
Japanese products and became very old.

Experience 3: Medical educational cooperation with YARSI Medical School, Jakarta, Indo-
nesia; Since 1982, our university is keeping and continuing the educational cooperation with the
above medical school by our own sponsorship. We have the combined annual symposium on the
big theme of tropical medicine. And also, the author visited there to give the condensed
lectures to YARSI students, about 3 weeks per year. On the other hand, our university invited
4 medical doctors from YARSI staffs and suport their research works in the postgraduate course.
These exchange will result in the fruitful cooperation, in near future.
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As the conclusion of medical cooperation, the author wants to emphasize the importance of
how to supply and how to improve the disadvantage of each cooperation. And the people who
concerned with cooperation have to know what kinds of problems are present in each pro-
gramme. The auther thinks that it is better to find these problems as early as possible for the
establishment of good humanity.

5c  TECHNICAL COLLABORATIONS PARARELLED
' WITH GRANT-AID PROGRAMME

MAMORU SUZUKI
Department of Parasitology, Gunma University School of Medicine

To date, Japan has promoted Grant-Aid-Programme to assist malaria control projects in 6
endemic countries. Subcommittee on malaria control of the Overseas Medical Cooperation
Committee had examined the past programme worked by Japan International Cooperation Agen-
cy and stressed the importance of technical collaborations which should be worked in association
with donation under the category of Grant-Aid-Programme. Overseas Medical Cooperation
Programme needs experts of long-term appointment in the involved countries. However, re-
cessing number of staffs in the Government Institutions including University Departments has
caused difficulties to carry out the cooperation in the control of malaria in tropical countries.
Regarding such envisaged situations at present, some breakthrough should be devised to have
smooth collaborations with counterpart experts. In the past experiences in Haiti and Sudan, we
would propose relatively easy approaches which should be taken into consideration to join
successful technical collaboration to donation. In both countries, several laboratory items were
included in the original request, and our Government admitted them. When the programmes
were taken into actions and laboratory items were arrived to the places, counterpart government
sent another request asking for technical experts to assist them to install laboratory instruments
such as fluorescence microscope, freezer, refrigerator, centrifuge and so on. Taking these
opportunities, workshop courses were held to instruct technical principles to carry out indirect
fluorescence antibody test and drug resistance test. The counterpart governments again sent
requests to accept trainees in Japan in the appropriate institutes to deepen their knowledges and
master further technical details so that they can carry out laboratory works using donated
laboratory instruments. Thus, within the limit of already existing categories, a kind of technical
collaborations were successfully worked. Such collaboration systems will also provide excellent
opportunities to test some new techniques which were developed in Japanese research institu-
tions. In this regard, we are to test applicability of a new drug resistance test on P. falciparum
by a fluoro-assay system which we consider can be recommended in the laboratories in the
tropics.
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5d ACTIVITIES OF JAPAN MEDICAL TEAM FOR DISASTER RELIEF

TakasHr Ukai
Osaka Prefectural Senri Critical Care Medical Center

Types of international medical cooperation can be classified into 3 categories by the grade of
their urgency. One, such as emergency medical relief activities to the victims of disasters, is
comparable to “acute” diseases to which emergency response is indispensable. Another is
“subacute” type such as control of epidemics in the certain limited areas. The other type is
“chronic” or long-term one which include construction of hospitals or research laboratories,
education of health workers, projects on the social hygiene, etc.

Efforts of international medical cooperation in Japan were mainly made on the chronic ones
and acute or emergency cooperation were scarcely taken into account in the past.

In autumn 1979, when a great number of starved and wounded Cambodian people crossed
the border into Thailand, many medical teams were dispatched to the refugee camps from
various countries. In spite that this tragedy took place in Asia, Japan failed quick response to it,
and went far behind the European countries and the United States.

The idea to establish an organization which enables quick reponse to overseas disasters was
raised at the end of 1980, and was realized in March 1982. This is called Japan Medical Teams
for Disaster Relief (JMTDR). Secretariat of JMTDR is placed in the Ministry of Foreign
Affairs, Beareau of Technical Cooperation. Ministry of Health and Welfare, Ministry of Educa-
tion, Japanese Medical Association, Japan Red Cross Society, Japanese Association for Acute
Medicine and Japan International Cooperation Agency send representatives to the steering com-
mittee of JMTDR.

Routine activities of JMTDR are, (1) registration of volunteer medical workers, (2) storage
of medical equipments and medicines, (3) holding training seminars and publication of news
letters, (4) gathering informations about emergency medical cooperation, etc. By the end of
September 1985, 261 medical personnels had registered to JMTDR.

In November 1984, when Minister of Foreign Affairs Mr. Shintaro Abe made a round trip to
Africa, Dr. Kenji Honda, Chairman of JMTDR, accompanied him and made an inspection of a
shelter of drought affected people in Mekelle, Ethiopia. According to his report, dispatch of
JMTDR to Ethiopia was decided on November 30, 1984, and the first team left Narita Airport on
December 10.

This team was the second medical team from abroad to Mekelle, Team members assisted
Ethiopian medical staff to make field hospital in the shelter and treated about 200 outpatients and
100 inpatients in a day. Thereafter, 32 JMTDR members were dispatched to Mekelle until
April 7, 1985. Though daily mortality in this shelter was about 30 among 20,000 population in
the beginning, it fell to 0 to 1 at the end of March, 1985.

Second dispatch of JMTDR was to the big earthquake which assaulted Mexico city in the
early morning of September 19, 1985. Through these 2 experiences we learned (1) it is quite
important for the effective emergency overseas cooperation to have apporopriate means of
transportation, (2) it is almost nonsense if JMTDR could not arrive at the site immediately, for
example, in case of natural disaster like earthquake, time limit of arrival at the site is less than 48
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hours after the catastrophe, (3) emergency relief activities should not be limited to medical help
but should also be extended to over-all rescue activites, (4) JMTDR should have much more
registered volunteers to strengthen its capability, (5) in order to execute the activities JMTDR

smoothly, it is desirable to have preagreement between Japan and Asian countries on the
dispatch of JMTDR.

5¢ OPHTHALMIC ACTIVITIES AT MALEKURA ISLAND
OF THE REPUBLIC OF VANUATU

WAKAKO IWASAKI
Department of Ophthalmology, Kansai Medical University

As the means of indirect aid to WHO which is advocating “Development of Public Health and
Hygiene in the South Seas Islands”, we have practiced medical examination at schools and at
Norsup Hospital as well as visiting patients at remote places Malekura Island (Population 12,000
17,000) which is the second largest island of the Republic of Banuatu. These activities took
place for 3 months from April to July and one months from August in 1984, as a completely
voluntary activity supported by cooperation of medical appliances manufacturers, medical sup-
plies companies and doctors.

Medical examination were conducted by 4 Japanese ophthalmiater at Norsup Hospital and
Lamap Hospital for 248 out patients, at other 10 local clinic centers for 194 patients, at 3 primary
schools for 269 pupils which are summed up to 711 altogether, with 26 operated patients for 29
eyes operations. What is specially noteworthy was that pterygoid was found mostly were
among twenties and that 4% of students were suspected to have trachoma while there was no
trachoma symptom among the youth. In order to take positive part for the prevention of loss of
eyesight in the the South Seas Island which is the objective of WHO, we have submitted the
report concerning details of medical examinations at the above island. This is an additional
report as the result of our consideration over the future problems.

5f COOPERATIVE STUDY BY INDONESIAN AND JAPANESE DOCTORS
ON DENGUE HAEMORRHAGIC FEVER (DHF)

YosHINORI FUNAHARA
Department of Physiology, Kobe University School of Medicine

The project team composed of pediatricians, hematologists, virologists and immunologists
from Indonesia and Japan was organized in 1979 by the aids of JSPS, ICMR and DGHE to clarify
the pathogenesis of the bleeding of DHF, and to make a protocol for the treatment of the
bleeding. Since then, the project has been operated by getting some financial supports from
Ministry of Education of Japan, JSPS, JICA, ICMR etc., and by having very good partners in the
study. The obtained data during these 7 years were presented by Funahara et al. at the First
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ICMR Seminar on Dengue and Dengue Hemorrhagic Fever (Kobe, Japan, 1980), the Interna-
tional Symposium on Disseminated Intravascular Coagulation (Tokyo, Japan, 1981), the Interna-
tional Conference on Dengue/Dengue Hemorrhagic Fever (Kuala Lumpur, Malaysia, 1983), the
First International Seminar on Dengue Hemorrhagic Fever in the Americas (San Juan, Puerto
Rico, 1985) etc. Based on the data reported, doctors in ASEAN countries are going to have a
new project on the treatment of DHF in 1986.

For the operation of our project in Indonesia, the followings attentions were made:

1. Efforts were made to exchange our knowledge and techniques of medical science not
limited in the field of DHF. As the results, Japanese scientists could have experiences to study
cases which had been learned by only literatures. Good human relations, established between
teachers and students during the exchange, made it possible to continue our projects without
trouble for 7 years.

2. All specimens obtained from the patients were examined in the laboratories in the
University of Indonesia. Therefore, it was possible to introduce newly developed techmques to
many doctors not only of the project but also out of the one. .

To set up a laboratory for the study, a room was prepared by the University of Indonesia,
and some equipments were supplied by JICA. Three Indonesian doctors of the project were
sponsored by JSPS to continue their study on DHF and related field in Japan. Thus, coming
back from Japan, they could train the other doctors in Indonesia for the replacement of some role
in the project which were done by Japanese doctors, and now the project can be operated if one
or two Japanese doctors who consultate with Indonesian doctors on the study can join, and some
reagents are supplied to the project.

5g THE TRIBHUVAN UNIVERSITY MEDICAL EDUCATION
PROJECT IN NEPAL

SANAE KanDA! AND TaDA-AKI IwasAKi®
Department of Anatomy” and Internal Medicine?, Hyogo College of Medicine

The master plan of the technical cooperation programmes concerning the Tribhuvan Univer-
sity Medical Education Project was presented in June, 1980, and the Nepalese and Japanese
delegations were in agreement with the plan. The principal objects of the plan are listed as
dispatch of the Japanese experts to Nepal, the supplies of equipments and training of the
Nepalese experts in Japan, and it purposes to fostering of medical doctor in Nepal and desire a
level up of medical practices or educations. This technical cooperation covers during 5 years
and the duration is divided in 2 parts: the first period is completion of medical school (1980-
1982) and the second period is construction of teaching hospital (1983-1984).

Dispatch of the Japanese experts to Nepal purposes technical transfer in Nepal and does not
offer man-powers.

The laboratory equipments are supplied in the first period and the clinical equipments are in
the second period of the cooperation. Three hundred million yens are appropriated to the
supplies of equipments during 5 years. The training of the Nepalese experts in Japan are
scheduled as 30 persons at the starting point of the cooperation, and reception facilities of the
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experts is the Hyogo College of Medicine.

Construction of the teaching hospital is managed by the Japanese Grant Aid Programmes.

The points in question of the technical cooperation are cited that the requests of the
Japanese experts are not presented from the Nepal side and Nepal desires offering of man-power
in long periods.

Fifteen Nepalese experts were accepted for training in Japan during the past 5 years.

Another questions are the prohibition of medical practices of foreign doctors in Japan and
speaking of Japanese. .

The teaching hospital in Nepal was completed in March, 1985 and managements of the
hospital was transferred to Nepal side. The technical cooperation expired also in 1985 but the
new cooperation was extended for 3 more years. The questions in coming period are transpor-
tations and maintenances of equipments, supplies of educational implements and wasting mate-
rials.

An active dispatch of Japanese experts and trainings of community physicians in Nepal are
desired in the future.

5h JAPANESE COOPERATION FOR MEDICAL EDUCATION THROUGH
THE RESEARCH INSTITUTE FOR TROPICAL MEDICINE
IN THE PHILIPPINES

Tapasu NUNOUE
School of Health Sciences, Kyushu University

In the Philippines, high morbidity and mortality due to communicable diseases have been the
most important impact to the nation’s health. Some projects were performed to control malaria,
schistosomiasis, tuberculosis and cholera. Japanese researchers also cooperated respectively to
each project. In April 1981, the Research Institute for Tropical Medicine (RITM) was inaugu-
rated, which was a biginning of synthetic research for tropical and infectious diseases. The
RITM was constructed with modern facilities and equipped with sophisticated instruments by
cooperation of Japan through the JICA. The government of the Philippines supports financially
to maintain the institute. Biomedical, clinical and/or operational researches are ongoing in the
fields of acute respiratory infections, diarrhea, schistosomiasis, meningitis, hepatitis, malaria,
leprosy and filariasis. Laboratory works spotlighted many pathogens; bacteria, protozoa and
viruses including dengue. These progressive and scientific data are the requisite for prevention
of communicable diseases. The RITM has clinical department which contributes to health care
for local residents and at the same time to research strengthening. In the both clinical and
research departments, rotating residents and fellows from the affiliated hospital including UP-
PGH engage in training for infectious diseases. The rural health practising physicians are also
trained for public health. Medical technologists are able to receive training in the special
course, for example, of electron microscopy. These programs for manpower development are
included in part of institutional strengthening activities. Japanese specialists have participated in
the activities of the RITM, in the fields of feasible research areas and manpower development
successfully. Techniques to be transferred should be economical and productive in local base.
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Development of and support to the specialists who understand essentials of the cooperation
locally required, are responsibility of Japanese authorities to the developing countries.
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Infectious diseases of international travelers in the tropics
-present status of epidemiology and control

1 INTRODUCTORY REMARKS

TosHIO NAKABAYASHI' AND TAKAKAZU AOKIZ

Research Institute for Microbial Diseases, Osaka University!
and The Infectious Disease Center, Osaka Momoyama Hospital?

Recently, oversea travelers and foreign visitors to Japan have greatly increased in number.
Travelers in the tropics have also had increased chances of being infected with diseases of
various origins; viral, bacterial, protozoan and parasitic. In this symposium, infectious diseases
of particular importance for international travelers in the tropics will be presented by several
experts with special focus of epidemiology and control measures.

2 THE CURRENT STATES OF IMPORTED DISEASE
AT THE INFECTIOUS DISEASE CENTER,
OSAKA MOMOYAMA HOSPITAL

Takakazu Aok
~ The Infectious Disease Center, Osaka Momoyama Hospital

Since the beginning of 1974, the studies on imported diseases in inpatients at our center
have been done and reported successively. Almost all of these patients were returning-
travellers suffered from acute infectious diseases, so-called “travellers diarrhea”, FUO (Fever of
Unknown Origin) and jaundice.

Recently, these imported diseases at our hospital are changing into infectious diseases
resembled to the “United Kingdoms type”. For this reason, the numbers of these imported
diseases inpatiants travelled as “Treking” in the rural districts to Indian Subcontinent and African
Continent. The current states of imported diseases in returning-travellers were presented.
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3 INTERNATIONAL INFECTIOUS DISEASE — LASSA FEVER,
MARBURG DISEASE, EBORA HAEMORRHAGIC FEVER

YATSUKA IMAGAWA
Department of Infectious Disease, Tokyo Metropolitan Bokuto Hospital

“International infectious disease”, which is the administractive term dealing with a patient in
Japan, is indicated of lassa fever (LF), marburg disease (MD) and ebora haemorrhagic fever
(EHF) and LF is regulated under the infectious disease prevention law.

Occurrence: LF is exist in West Africa (Guinea to Central Africa), MD in East and South
Africa and EHF in Zaile, Sudan, Central Africa Republic and Kenya. Except for Africa, LF was
occurred in 10 cases (2 cases died) in England, 3 cases in America (laboratory acquired infection
of 2 cases and 1 death), each one case in West Germany, Netherlands and Australia. These
were not secondary infections including transportation but imported cases. There was no
occurrence of MD except for the incidense of secondary infection (7 died out of 31 cases) caused
by imported African green monkey from Uganda on West Germany and Yugoslavia in 1967.
There was one laboratory acquired infection with EHF in England.

Animal reservoir and transmission: It is confirmed that LF is carried by Mastomys
natalensis inhabiting widely at the area of Savanna and the virus is excreted from urine and
saliva. MD and EHF are suspected that they are carried by rodents but yet unconfirmed. On
the infectious route to human, it is mainly through needle stick or other penetrating injury with
the patient’s blood or excreta but is possible to aerosol infection by a close contact with severe
patients. _

Clinical symptoms and differential diagnosis: These diseases belong to the viral haemor-
rhagic fever, and their attacks started with non-specific symptoms like influenza. But there is
no conclusive factor in the clinical diagnosis of these diseases. The diseases to be differentiated
are malaria and typhoid fever. :

Viral diagnosis: It becomes problems on dealing with the patient and the contact in coope-
ration with long incubation period (the longest is 17 days in LF) and the illness day of virus
isolation from blood (LF in 19, MD in 15, EHF in 8), urine (LF in 32, MD in 7), pharynx (LF in
19, MD in 6), semen (MD in 83, EHF in 61).

Prevention and treatment: Arenavirus, which was separated from M. natalensis at Mo-
zambique in 1977, showing close immunological cross reaction with lassavirus, have weak infec-
tious ability to monkey, and is effective for prevention of attack in LF with monkey. It is
expected that Ribavirin could be also effective against LF with monkey by the future develop-
ment.

Caution for travelers: In England in 1982, there were found 44 cases of viral haemorrhagic
fever after return from Africa, and 2 cases were confirmed as lassa fever. It proved experimen-
taly that the man, who engage in the local hospital, various researches and projects at the rural
area. .

Management in Japan: As the accomodations of patients in Japan, there are a high security
ward with isolater and clinical laboratory in Tokyo Metropolitan Ebara Hospital, a examination
institute on virology in National Institute of Health and transit isolaters in each Narita and Osaka
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Airports and Tokyo Metropolitan.

4 VIRAL HEPATITIS IN TROPICAL AREAS

TOSHIO SHIKATA
Department of Pathology, Nihon University School of Medicine

Several hepatitis viruses cause viral hepatitis in human beings. Clinical symptoms and
histological features are quite same between various hepatitis caused by different viruses, such
as, hepatitis A virus, B virus, § virus and non-A, non-B viruses. Hepatitis A and one kind of
non-A, non-B hepatitis virus only causes acute hepatitis by transient infection, whereas, hepatitis
B and other non-A, non-B viruses cause not only acute hepatitis but also chronic hepatitis, liver
cirrhosis and hepatocellular carcinoma by persistent infection. Prevalance of hapatitis A is very
high in tropical areas and prevalance of hepatitis B is high in Asian-African countries.

5 BACTERIAL ENTERIC INFECTIONS

YosHirumi TAKEDA

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

Epidemiological study at Osaka Airport Quarantine Station shows that the most prevalent
bacterium causing traveller’s diarrhea in oversea travellers in our country is enterotoxigenic
Escherichia coli, followed by Salmonellae and Vibrio parahaemolyticus. About 90% of traveller’s
diarrhea caused by bacteria are due to infections of these 3 bacteria. Compared with these,
rates of isolation of Shigellae and Vibrio cholerae are very low, but these 2 bacteria are important
in tropical countries. Also these 2 bacteria, should be handled with special care as these are
controled by a law in our country. ‘

Present global pandemic of cholera has been mainly due to V. cholerae biotype eltor.
However, V. cholerae biotype classical has reappeared in Bangladesh in the autumn of 1982, It
would be possible that classical V. cholerae might spread out of West Bengal to other areas of the
world in future.

Importance of enterotoxigenic E. coli as a causative agent of traveller’s diarrhea has been
recognized since around 1975. It has been reported that about 20-25% of patients of traveller’s
diarrhea in our country are due to enterotoxigenic E. coli. Sporadic diarrheal cases and food
poisoning due to enterotoxigenic E. coli have also been reported.

Oral rehydration therapy, recommended by World Health Organization, which has been
becoming popular in developing countries, is not applied to patients of traveller’s diarrhea in our
country. Since the oral rehydration solution is easy to handle for oversea travellers, the know-
ledge and advantages of oral rehydration therapy should be advocated in medical society.
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6 ON MALARIA

SuEHIsA TakaDA
Department of Medical Zoology, Osaka City University Medical School

Owing to the effort of MEP (Malaria Eradication Programme), marked reduction of malaria
morbidity and mortality had occurred on a world wide scale, and the objective of malaria eradica-
tion had been achieved in more than 20 countries or areas by year 1970. However, since the
late 1960’s the malaria situation had progressively deteriorated in many tropical countries and in
some countries the malaria resurgence had shown epidemic situations in the middle of 1970’s.
According to the information of WHO, in 1983 more than half of the world’s population-some
2,616 million people (56%)-lived in the malaria endemic area, and about 389 million people (8%)
inhabit areas where no specific measures are undertaken to control malaria transmission and
where the prevalence of infection has hardly changed. Thus in endemic countries, malaria
threaten not only the health of inhibitants but also the socioeconomic development of the com-
munities, and in malaria free countries the increasing cases and deaths of imported malaria from
endemic areas are annoying problems.

At present malaria parasites are developing resistance to the antimalaria drugs, and the
vector mosquitoes are becoming resistant to DDT and other insecticides. Behavioural changes
of vector mosquito, such as avoidance of contact with insecticide sprayed wall, are also serious
problems in malaria control. Against the serious resurgence, in the middle of 1970’s WHO has
revised the antimalaria strategy from Malaria Eradication Programme (MEP) to Malaria Control
Programme (MCP) and defined technical and operational approach to malaria control, and in 1978
WHO recommended the inclusion of antimalaria campaigns in national health programme or
primary health care. Four tactical variants were also recommended to choose the most suitable
and feasible combination of control methods in each endemic country.

Annual WHO reports, on world malaria situation and on malaria risk in international travel,
are quite useful informations for us to guide the travellers how to prevent this disease. On the
other hand, basic and applied researches for malaria control were encouraged and supported by
WHO during past 20 years and are obtaining various creditable results. Recent report of 6
deaths from severe cutaneous reactions in American travellers who were taking Fansidar with
chloroquine for chemoprophylaxis of P. falciparum infection has embarrassed us greatly (Wkly.
Epidem. Rec. 60, 181, 1985; MMWR. 34, 185, 1985). Both WHO and CDC in USA have
recommended judicious use of chemoprophylactic drugs for prevention of malaria infection in
travellers to endemic areas. Although we not yet have such severe cases in Japan, considerable
numbers of Japanese travellers to malarious areas are suspected to be using Fansidar or similar
drugs.

For prevention of malaria infection in Japanese travellers, it is urgently requested in Japan to
establish an organization which is responsible for planning the suitable method for malaria preven-
tion, follow up survey of travellers to malaria endemic areas and for collection of accurate data of
imported malaria cases in Japan.
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7 PRESENT STATE OF TROPICAL PARASITIC DISEASES
IN VIEW OF THERAPEUTIC DRUGS

YosuiHITo OTSUJI

The Second Department of Internal Medicine, Faculty of Medicine,
Kagoshima University

~As an interchange of personnel between Japan and foreign countries becomes more frequent
so-called importation of tropical diseases has turned up as an important issue to be solved. In
our country, on the other hand, difficulty to obtain therapeutic drugs for the tropical parasitic
diseases has became a serious problem. In order to improve the situation a task force for
studing therapeutic drugs for the imported tropical diseases was formed and means of procure-
ment, safekeeping, dispensing, treatment effects and side effects of the drugs have been investi-
gated.

Results accomplished during 1980-1985 are: 1) The drugs have been forwarded on re-
quest to medical institutions on 506 occasions covering the whole country. 2) Breakdown of the
imported diseases revealed 144 malaria cases at the top on the list, followed by 119 strongyloi-
diasis, 40 trichocephaliasis, trichinosis, clonorchiasis, carinii pneumonia, latum diphyllobothriasis,
amebic dysentry and lambliasis, in that order. 3) Drugs that have been in great demand are
thyabendazole, primaquine, fansider, mebendazole, praziquantel and quinimax. 4) Medical in-
stitutions that have been in need of the drugs were university hospitals on 191 occasions, national
and other public hospitals on 164 occasions and private hospitals on 52 occasions. 5) There
have been 176 cases of imported parasitic diseases with 133 malarial cases topping the list
followed by 13 strongyloidiasis, 11 chlonorchiasis, 9 lambliasis in addition to trypanosomiasis,
schistosomiasis japonica, urinary schistosomiasis (Bilharz), trichinosis and saginata taeniasis. 6)
There were 133 malarial cases with 103 Japanese patients and 30 foreigners. Age distribution
of the patients showed higher incidence among younger generations with 55 cases among those
in thirties and 46 in twenties. The malarial cases included 67 vivax, 32 tropical, one malariae
and 3 unknown species malaria cases. Places of malaria infection for Japanese travellers were
Asian region (45 cases), African region (42) and Oceanian region including New Guinea (14).
We could not, however, trace original places of infection for 2 cases.

It has been keenly felt that issues of imported tropical parasitic diseases and realization of
being able to procure therapeutic drugs in need without delay should be given utmost attention.
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