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Abstract: With the purpose of investigating the major diseases and the main
problems in health management among the Japanese staying for a long period in tropical
and subtropical countries, an epidemiological survey was made on the diseases and clinical
laboratory data of the Japan Overseas Cooperation Volunteers (JOCV) who lived in
and extended technical cooperation to the developing countries. Of the major health
problems found in a total of 1,469 subjects (1,085 males and 384 females), malaria (101
cases), acute hepatitis (94 cases), chronic diarrhea/enteritis (78 cases) and traffic accidents
(71 cases) ranked high. Suspecting that many cases of malaria and dengue fever were not
reported, further investigation was carried out and it was revealed that the incidence of
clinical malaria ranged from 38.1 to 66.7 per cent in tropical African countries. The
incidence of malaria was 36.5 per cent in those who regularly took a combination of
sulfamonomethoxine-pyrimethamine while it was 50.4 per cent in those who took the
combination irregularly or not at all. Many cases with intestinal parasites (30.7%,),
eosinophilia (5.99%), and abnormal hepatic function (5.4%,) were detected upon their
return to Japan. The incidence of mental disorders and venereal diseases was suspected
to be considerably higher than the number of cases reported. Among the so-called
“tropical diseases”, a high incidence of malaria and infectious diseases of the digestive
organs was observed. Prevention of those diseases is, needless to say, important but in
view of the high rates of hepatitis, mental diseases, venereal diseases, traffic accidents and
aggravation or recurrence of chronic diseases which were present before their overseas
assignment, it is also important to take steps to prevent such problems when Japanese,
especially young people, stay in tropical or subtropical countries.

INTRODUCTION

Recently the number of Japanese staying for long periods in tropical or subtrop-
ical countries is constantly increasing and the importance of knowledge of tropical
diseases and health management for those Japanese staying in such countries has been
pointed out (Owri, 1982; Ohara et al., 1982).

1 Department of Medical Zoology, Kanazawa Medical University, Uchinada, Ishikawa, 920-02, Japan
2 Department of Infectious Diseases, Institute of Medical Sc¢ience, The University of Tokyo, Tokyo,
108, Japan 3 Department of Public Health, School of Medicine, Toho University, Tokyo, 143, Japan



76

In tropical and subtropical countries there are diseases which is not in Japan but
peculiar to those countries, such as malaria, yellow fever, and cholera or those diseases
of bilharziasis, onchocerciasis, and Chagas’ disease. These diseases constitute a
serious menace to Japanese who stay in those countries. Prevention of these diseases
is extremely important when Japanese stay in tropical or subtropical countries. But
the diseases which cause problems to Japanese staying in those countries are not
limited to the above mentioned tropical diseases. Mental diseases, traffic accidents,
although these are not necessarily so-called tropical diseases, and the system under
which health management is carried out seems to be also important.

Diseases and laboratory findings of young Japanese staying in tropical and
subtropical countries were studied in the present paper. By collecting data on the
diseases the subjects had suffered during their overseas stay, on the results of the
health examination they underwent upon their return to Japan, and on health
conditions during their stay in those countries, the authors want to make observa-
tions on the diseases Japanese are apt to suffer and the problems which are important
concerning their health management during a long stay in those countries.

MATERIALS AND METHODS

The subjects were members of the Japan Overseas Cooperation Volunteers
(JOCV). They were volunteers aged between 21 and 35, who had been dispatched
to developing countries (27 countries at March of 1982, Figure 1) with the purpose of
contributing to economic and social development. Staying in tropical or subtrop-
ical countries, they offered a variety of technical cooperation. They lived in many

Figure 1 Countries where the members of the Japan Overseas Cooperation Volunteers are
dispatched (March, 1982).
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places of each country where the sanitary conditions were extremely poor.

The period for investigation was the three years from April 1979 to March 1982.
Based upon the “Report Concerning the Occurrence of Injuries and Diseases’ sent
to JOCV headquarters in Tokyo from the offices in all the countries concerned, and
the results of the health examinations conducted before their departure from Japan
and on their return home, statistical analysis was carried out. There were 1,469
subjects (1,085 males and 384 females) who lived in those countries for more than
three months during the three years under investigation, and 815 (604 males and 211
females) who returned to Japan during those three years. The number of JOCV
members who stayed in those countries in the middle of 1979, 1980 and 1981 were
706, 840 and 931 respectively.

Concerning malaria and dengue fever, an investigation was carried out sepa-
rately by means of a questionnaire given to 282 subjects (209 males and 73 females)
and 122 (94 males and 28 females) respectively among those who returned to Japan
from the year of 1980 to 1981. In order to grasp the condition of affliction more pre-
cisely, the reports available from each country was also used.

Serological testing for total hepatitis A virus antibodies (anti-HAV) was per-
formed using commercial radioimmunoassay kits (HAVAB, Abbott Laboratories,
North Chicago, U. S. A.). Anti-HAV was determined positive when the inhibition
titer was more than 70 per cent. Serological testing for hepatitis B surface antigen
(HBsAg) and antibody for HBsAg (anti-HBs) both before and after assignment was
also performed as one of the routine health examinations.

To investigate the health complaints and venereal diseases incurred during their
stay in those countries, we analyzed statistically the data available to us through
treating and questioning 96 volunteers (81 males and 15 females) in the course of
our on-the-spot examinations (made from December 1981 to January 1982 in
Bangladesh, Ghana, Liberia, Morocco and Tunisia).

Concerning the reports we received from those countries, endeavours were made
to cover all the cases without omission, and all the cases requiring medical treatment
were included in the reports, but it is supposed that there were many unreported
cases of mild diseases not requiring medical treatment (such as cold, mild diarrhea,
or low grade pyrexia).

REesuLts

Major diseases: The number of cases of major diseases (excluding those of
parasitosis, respiratory infections and dental diseases) which occurred in those three
years and the distribution of major diseases among the regions are shown in Table 1
and 2 respectively. Those ranking high are malaria with 101 cases, acute hepatitis
94, chronic diarrhea/enteritis 78, traffic accidents 71, gastritis/peptic ulcer 57, dermal
diseases 50, trauma excluding traffic accidents 36, followed by lumbago, urinary tract
infection/nephritis, ophthalmic diseases, nasal diseases and food poisoning. Other
internal diseases include anemia, tuberculous pleulitis, cholelithiasis, cases suggesting
nocardiasis and others. In cases of bone fracture and trauma, about 60 per cent were
caused by traffic accidents, but there were also cases of fracture caused by falling
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Table I Major diseases among the members of the Japan Overseas Cooperation
Volunteers (1979-1981)
Diseases 79 80 81 Total Ra;grpf"ogga’
Malaria 17 20 64 101 40.8
Acute hepatitis 31 36 27 94 37.9
Chronic diarrhea/enteritis 11 22 45 78 31.5
Traffic accidents 28 19 24 71 28.7
Gastritis/peptic ulcer 14 13 30 57 23.0
Dermal diseases 15 19 16 50 20.2
Trauma 5 15 16 36 14.5
Lumbago 6 9 10 25 10.1
;_ngrﬁz:ft)lfs tract infection/ 4 8 7 19 77
Ophthalmic diseases 4 9 5 18 7.3
Nasal diseases 4 10 4 18 7.3
Food poisonings 8 4 4 16 6.5
Venereal diseases/urethritis 5 2 6 13 5.2
Mental diseases 4 4 4 12 4.8
Appendicitis 5 4 3 12 4.8
Dengue fever 3 4 5 12 4.8
Typhoid fever 2 2 2 6 2.4
Other internal diseases 10 24 22 56 22.6
Total 176 224 294 694 279.4

The number of members in mid 1979, 1980 and 1981 was 706, 840 and 931

respectively.

Table 2 Distribution of major diseases in each region (%)

Middle East

Diseases Southeast Asia North Africa  East Africa  West Africa South America
Hepatitis 46/444 (10.4) 9/115 (7.8) 18/561 (3.2) 9/110 (8.2) 12/239 (5.0)
;rc’g‘ggts 23/444 (5.2) 5/115 (4.3) 29/561 (5.2) 7/110 (6.4)  7/239 (2.9)
ll:f‘::t‘l‘;‘:sl 38/444 (8.6) 9/115 (7.8) 10/561 (1.8) 15/110 (13.6)  6/239 (2.5)
Malaria 3/26 (11.5) — 67/119 (58.0)  9/20 (45.0) —

Dengue fever 20/122 (16.4) — — — —

Parasite (+)*  133/297 (44.8) 29/96 (30.2) 47/267 (17.6) 9/17 (52.9) 12/73 (16.4)

Numerators indicate frequency of the disease and denomenators the number of people who
stayed in each region for more than three months.
* Yamaura ef al., 1981.

from a horse and by pistol-shots in the lower thigh during an outing at night.

The

12 cases given there as mental diseases were all highly advanced, but it is supposed
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that mild mental affections were manifested in a great many members.

Of the 71 cases of traffic accidents, collision while riding a motorbike accounted
for 65 per cent, and 77 per cent of them occurred at night. The cases which required
treatment in Japan totaled 13.

A fairly high number complained of symptoms of diarrhea after their arrival in a
tropical or subtropical country. As the cause of diarrhea, mental or physical fatigue
resulting from changes in the environment of daily life and simple diarrhea due to a
change in water quality were given. Besides these reasons, bacterial diarrhea,
amoebic dysentery or giardiasis were frequently observed. There were many cases
which turned chronic after frequent repetition of diarrhea following the onset of acute
symptoms.

Malaria: Of the 282 subjects in our investigation on malaria, those who were
regarded as having stayed in malaria endemic districts during their duty were 165.
Statistical analysis was performed on these 165. The results revealed that those whose
disease was diagnosed as malaria by physicians or whose disease was strongly suspected
of being malaria from their clinical symptoms were found particularly in East and
West Africa. The incidence of malaria among those who stayed for two years in the
endemic districts was 66.7 per cent in Malawi, 62.5 per cent in Tanzania and 50.0
per cent in Kenya (Table 3). Among the subjects in the investigation, only three
cases (in the Philippines) contracted the disease in places other than Africa. A
small number of the patients were found in Central and South America, but they
were excluded in the present study.

Table 3 Incidence of malaria among the Japan Overseas Cooperation Volunteers

Total No. of

Country volunteers Malaria (4) Incidence (%)
Malawi 48 32 : 66.7
Tanzania 16 10 62.5
Kenya 34 17 50.0
Ghana 20 9 45.0
Zambia 21 8 38.1
Philippines 26 3 11.5
Total 165* 76 46.1

The diagnosis was made clinically in the majority of the patients.
* Of the 282 patients examined, 165 people were regarded as having stayed in
malaria endemic districts.

For prevention of malaria, a weekly dose of two tablets of a combination of
sulfamonomethoxine 250 mg and pyrimethamine 12.5 mg (MP tablet) was recom-
mended (chloroquine was not available when they left Japan). The results of our
investigation on the effect of the above medication revealed that no outbreak was seen
among those who took the combination regularly in countries other than African
countries, But in East and West African countries, the number of cases of malaria in
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spite of regular ingestion was noticeable. The incidence of malaria was 38.2 per
cent (13/34) in East Africa, 50.0 per cent (6/12) in West Africa, and 41.3 per cent
(19/46) in Africa as a whole among those who took the agent regularly. Observations
made on subjects divided into those of regular ingestion and of irregular ingestion for
comparative study of efficacy, showed that incidence was lower in the group of regular

ingesters than among irregular ingesters and non-ingesters, but the difference was not
significant (Table 4).

Table 4 Preventive effect of sulfamonomethoxine-pyrimethamine mixture (regular ingestion
vs. irregular or none)

Area Africa . Africa and Philippines
. Irregular Irregular
Ingestion Regular or none Total Regular or none Total

(+)  19(41.3) 54 (58.1) 73 (52.5)  19(36.5) 57 (50.4) 76 (41.3)

Malaria
(=) 27 (58.7) 39 (41.9) 66 (47.5) 33 (63.5) 56 (49.6) 89 (53.9)
Total 46 93 139 52 113 165
X?=3.47 0.10>P>0.05 X:=277 0.20>P>0.10
( )%

Hepatitis: 94 cases of acute hepatitis were reported in the past three years in all
the countries and the incidence was 37.9 per year per thousand persons.

Serological studies carried out on 94 cases of acute hepatitis have revealed that
73 cases (77.7%,) were strongly suspected to be hepatitis A, however there were nine
cases of hepatitis B, and two cases of non A non B hepatitis have béen confirmed
(Table 5). In November 1980 there was a mass outbreak of hepatitis A in the
Philippines caused by ingestion of raw oysters (Ohara et al., 1983). Hepatitis usually
developed from six months to one year after arrival in the country.

Table 5 Types of 94 cases of hepatitis

Types Cases %

A 73 77.7

B 9 9.6

Non A Non B 2 2.1
Unknown 10 10.6
Total 94 100.0

Dengue fever: 12 cases of dengue fever have been reported during the past three
years but the actual incidence of the disease among the members stationed in South
East Asia and Oceanic countries was estimated to be much higher although the ma-
Jority of the cases might be mild ones. In the present study, those who were diagnosed
as having dengue fever by local physicians and whose symptoms strongly suggested
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Table 6 Incidence of dengue fever among the Japan Overseas Cooperation Volunteers

Total No. of Dengue Incidence
Country volunteers fever (+) (%)
W. Samoa 15 4 26.7
Philippines 46 12 26.1
Tonga 4 1 25.0
Malaysia 35 2 5.7
Bangladesh 22 1 4.5
Total 122 20 16.4

The diagnosis was made clinically in the majority of the patients.

of dengue fever were 20 persons among 122 examinees (16.4%) (Table 6).

Complaints: Many people have various kinds of complaints during a long stay
in tropical and subtropical countries. The investigation was carried out on 96
members of the JOCV who were staying in those countries (the average period of
stay was 346 days) by means of personal interview. Results showed that those who
complained of easy fatigability accounted for 62.5 per cent, followed by decrease of
body weight (34.4%,), mental fatigue (22.9%) and loss of appetite (14.6%). The
worse the climate and sanitary conditions were, the higher was the rate of those who
had such complaints (Table 7). -

Table 7 Complaints of the members during their stay in tropical countries

Complaints No. %
Easy fatigability 60 62.5
Decrease of

body weight 33 4.4
Mental fatigue 22 22.9
Loss of appetite 14 14.6
Amenorrhea 2 13.3
Diarrhea 5 5.2
Decrease of

visual acuity 3 3.1
Stomachache 2 2.1
Toothache 2 2.1
Alopecia 2 2.1

96 volunteers were examined (81 males and 15 females).

Laboratory findings: The results of the health examination carried out by the
Institute of Medical Science at the University of Tokyo upon their return to Japan are
shown in Table 8 (the stool examination was undertaken by the Department of
Parasitology of Tokyo Women’s Medical College).

Among abnormal findings, parasites were most frequent, seen in 30.7 per cent of
all the examinees, When broken down, Giardia lamblia was the most common of pro-
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Table 8 Abnormal laboratory findings in the returned volunteers

Finding No. %

Parasite (4 )** 230 30.7
Eosinophilia* 48 5.9
Abnormal hepatic function* 44 5.4
Urethritis* 42 5.2
HBs antigen (+)* 34 4.2
HBs antibody () 101 12.4
Elevated ESR* 29 3.6
Anemia* 16 2.0
Urine protein (+)* 13 1.6
Serological test for syphilis (4 )* 9 1.1
Urine sugar (+)* 9 1.1
Abnormal thoracic shadow* 5 0.6

*: 815 volunteers were examined.
**: 750 volunteers were examined.

tozoal diseases, seen in 17.3 per cent of all the examinees, followed by Entamoeba coli
2.1 per cent and Entamoecba histolytica 1.6 per cent. Among helminthic diseases
Trichuris trichiura formed 9.3 per cent and Ascaris lumbricoides 3.7 per cent (Yamaura
et al., 1981). In 1980 a case of bilharziasis was reported in Zambia. Of cases of
eosinophilia, those attributable to helminth infection acounted for 88 per cent.

Among 44 cases in which abnormal hepatic function was detected, cases in which
apparent symptoms of acute hepatitis were not present and abnormalities were
detected for the first time by hepatic function test were seen, in addition to cases in
which hepatic function had not normalized after the occurrence of acute hepatitis.
The cause is not known in detail, but it is supposedly attributable to drug induced
liver injury, dysfunctions caused by parasitosis such as Giardia lamblia, or influence of
food or drinking water.

Of 815 examinees, there were 34 persons with HBsAg (+) and 101 with anti-
HBs (4). Out of these 815 persons 375 could be compared using paired serum and
the results are shown in Table 9. Those whose HBsAg and anti-HBs turned from
(=) to (+) during their stay in each country were three and 13 respectively. The
incidence of people whose anti-HAV was positive also increased after staying in those
countries although the antibody titer could not be measured with paired serum.

Complaints of lumbago, dermal diseases and venereal diseases-like symptoms
were found at fairly high rates. As dermal diseases, micotic dermatitis and bites by
bloodsucking insects were detected rather frequently.

Comparatively few cases of venereal disease were actually reported but a fairly
large number had in fact contracted it or were suspected of contracting it. The
survey made by means of questionnaires gives to 100 males disclosed that those who
had subjective symptoms suggesting venereal diseases amounted to 28 per cent and
those who had ingested antibiotics due to suspicion of venereal diseases 18 per cent.
The cause of venereal diseases-like symptoms such as micturition pain, excretion of
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Table 9 Serological study on hepatitis virus infection of the volunteers

Positive case (%) co?;iis(i)in
before after +—— —
HBsAg 17 (4.5)* 19 (5.1)* 1 3
HBsAb 32 (8.5)* 44 (11.3)* 1 13
HAADb 41 (11.0)%* 79 (29.4)%** ? ?

*: 375 persons were examined.
**: 374 persons were examined.
*%x: 269 persons were examined.

pus and enlargement of the inguinal lymph nodes, was mostly non-gonococcal ure-
thritis, and those presenting such symptoms are increasing. But there were few
afflicted with the classical venereal diseases such as syphilis, gonorrhea or chancroid.

Past history and present illness: Following up those who had contracted diseases
before leaving Japan showed that in their new environment they had a high incidence
of diseases obviously related to them. By way of illustration, among the major
diseases which developed and required treatment during their stay in the developing
countries, diseases contracted in the past were found in 38.5 per cent of the cases of
gastritis/peptic ulcer, 31.3 per cent of lumbago, 50.0 per cent of bronchial asthma,
97.6 per cent of dental diseases and 44.4 per cent of nasal diseases; there were many
who had no alternative but to return to Japan, as treatment for their diseases was
unavailable in those countries (Table 10).

Table 10 Relationship between the past history and the present illness; retrospective study

Past history (+)

Present illness Cases

, Recurrence (+) (%) Recurrence (—)
Dental caries 84 82 (97.6) 143
Gasltritis, peptic 13 5 (38.5) 16

ulcer

Lumbago 16 5 (31.3) 12
Sinusitis 9 4 (44.4) 12
Pyelonephritis 4 2 (50.0) 2
Hypertention 3 3 (100.0) 2
Cholelithiasis 2 I (50.0) 3
Bronchial asthma 2 2 (50.0) 0
1,469 persons were examined.

Discussion

Collection and statistical analysis of the data were performed as to the main
diseases which had occurred in JOCV members who stayed long in tropical and
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subtropical countries in the past three years. If we look at major infectious diseases,
a remarkably large number of the members contracted orally-infected diseases such
as infectious diseascs of the digestive organs caused by various kinds of pathogens,
malaria and other mosquitoborne diseases; and dermatomycosis. This suggests the
extreme importance of measures to prevent such diseases among members when they
stay in tropical and subtropical countries.

It is easy to imagine that the poor sanitary environment causes oral infections in
many, but above all, hepatitis A is the most serious disease. Recently in Europe and
America (Kendrik, 1972; Kendrik, 1974; Skidmore et al., 1982) as well as in Japan
(Imai et al., 1978; Obata ¢t al., 1978), hepatitis A has been regarded as a disease very
common among young people who stay in tropical and subtropical countries. Among
the JOCV’s young members, its incidence tends to rise year by year. Of late the
sanitary environment in Japan has improved and at the same time a sharp drop is seen
in the number of carriers of antibodies for hepatitis A virus (anti-HAV) among young
people (Ministry of Public Health, Japan, 1979). It is, therefore easily imagined
that a generation which has grown up in an environment in which hepatitis type A
virus (HAV) is not prevalent will very easily be afflicted with hepatitis A when they
stay in countries where such virus is prevalent. Most natives, on the other hand,
become carriers of antibody in their childhood (Sato, 1981; Wankya and Hansen,
1979), and it is supposed that they present no symptom or only cold-like symptoms
when they actually contract hepatitis A, which is not regarded as a very serious disease
among them. As a readily available vaccine has not yet been produced, it is neces-
sary to take preventive measures. by means of gamma-globulin injections (Trond,
1963).

It is reported that there are many chances of contracting hepatitis B during
stays in tropical and subtropical countries (Marklein et al., 1980), and in the results of
the present investigation, an increase was seen in the rates of harbouring both HBs
antigens and antibodies after staying for two years. As the route of infection, filthy
medical instruments, sexual intercourse and others are assumed.

Among orally-infected diseases other than hepatitis A, infectious diseases in the
digestive organs caused by various pathogens are seen in many cases, but they are
generally mild diseases, mostly being only transient diarrhea or abdominal pain. It
is imagined that there are a considerable number of members who experienced so-
called traveller’s diarrhea. Typhoid fever has been reported in six cases in the past
three years, but all the patients were cured entirely by the treatment given them in
the local hospitals. On their return to Japan, 30.7 per cent were found to have
parasite ovas in the stool examination. But helminthicidal procedures were taken
in some countries for those in whom parasitization was detected during the health
examinations carried out twice a year, so the actual rate of parasitic infection must
have been higher.

Malaria was detected in countries in West and East Africa, Southeast Asia, and
Central and South America. In Africa, above all, it was clear that an extremely
high rate of contraction was registered in the present investigation as well as in other
reports (WHO, 1979); as most of:the cases are falciparum or malignant malaria, it is
a serious ‘problem for those who stay in those African countries where malaria is
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prevalent. Investigation into the preventive effect of ingesting a combination of
sulfamonomethoxine and pyrimethamine suggested that the effect could not be
regarded as having been satisfactorily confirmed. It is necessary to take proper
steps to counter the malaria found in each country, taking into consideration drug
tolerence (Ebisawa et al., 1979), side effects, the prevalence of malaria in each country,
the species of malaria and other factors.

Concerning dengue fever, few cases were reported on account of the majority
being mild, but it is supposed from the present investigation that there are a con-
siderable number who had actually been afflicted with this disease in Southeast Asian
and Oceanic countries.

Among diseases which many natives are confirmed as suffering from, malaria and
relatively mild infectious diseases of the digestive organs are also the disorders which
hit many Japanese during their stay there. But the volunteers scarcely suffered from
the diseases against which vaccination is enforced (preventive injections are given to
JOCV members against yellow fever, cholera, tetanus, rabies, poliomyelitis and
Japanese encephalitis). Almost no cases were detected of tropical diseases prevalent
only in small limited areas i.e. diseases of endemic nature. It is, therefore, suggested
that the contraction of tropical disease is prevented by proper hygienic measures
exercised in each country where the disease is prevalent. :

On the other hand, as seen in hepatitis A, it is striking to see how frequently
Japanese catch diseases for which they have no antibodies when they enter countries
where pathogenic organisms are widely prevalent. The high incidence of traffic
accidents, mental diseases, venereal diseases, and recurrence or aggravation of
diseases contracted previously is also noteworthy. These may be termed problems
which scarcely give rise to public awareness among the natives. They cannot
necessarily be called tropical diseases, but as a matter of fact, they may be said to be
very serious for the Japanese staying in tropical or subtropical countries. Proper
ways of countering them seem to have been neglected while steps to prevent so-called
tropical diseases have been taken.

To an unimaginable extent bitter cultural friction is experienced by those who
enter countries in which the living environment, climate and customs are all different
from those in Japan (Inamura, 1980), and the greater part of them are said to have
been seized with mild neurosis-like symptoms when they arrived in those countries.
Many of them become adapted to such environments as time goes on, but there
are often persons in whom such adaptation cannot be made and various kinds of
noticeable mental reactions appear, or schizophrenia becomes manifest. A sharp
increase is seen in traffic accidents on account of unfamiliarity with- traffic conditions
and lack of geographical knowledge of each place; in addition there are many cases
of drunken driving from a feeling of freedom or shortage of amusement facilities.

There are many cases of aggravation or recurrer.ce of diseases acquired, in the
past on account of the influences cxerted by various kinds of factors such as harsh
climate, work stress, difficulties in treating chronic diseases in a poor medical care
system and others. Also when they are afflicted with diseases in those countries,
many are forced to return to Japan due to difficulties in receiving satisfactory treatment
resulting from many adverse therapeutic conditions such as poor medical care system,
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dietary differences and linguistic problems. When we think of those problems, we
are made to feel strongly the necessity of examination before their departure from
Japan, or of their departure only after receiving complete treatment if any abnor-
malities are detected in such examinations.

SUMMARY

The diseases and accidents which the Japan Overseas Cooperation Volunteers
suffered from during their two years of assignment overseas in tropical and sub-
tropical countries were analyzed and the following conclusions were obtained.
1) Endemic diseases such as malaria, hepatitis, diarrheal diseases, dengue and
other arbo-virus diseases are important and frequent diseases among the Japanese
staying in tropical or subtropical countries. Efforts should be made to give the youths
instructions in preventing them before their departure to those countries.

2) Knowledge about and ways of preventing traffic accidents, mental health and
the recurrence of other non-tropical diseases which the youths had suffered in the
past, such as peptic ulcer, dental caries, hypertension, and neurotic diseases should
be given equal emphasis.

3) The conclusions and suggestions apply not only to the JOCV but also to other
Japanese or subjects in non-endemic, well developed countries who go to tropical and
subtropical countries and stay there for some time.
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Abstract: The degree of susceptibility of Simulium metallicum to infection with
Onchocerca volvulus was studied in Venezuela. Wild flies which had fed on the infected
volunteer were maintained at a temperature varying between 22°C and 28°C, and all
flies dying every 24 hours were dissected for larval development. Third-stage larvae were
first seen in the head of flies dying between five and six days. Few abnormal and deformed
larvae were observed. The larval development was asynchronous; only 41 of 117 larvae
recovered from 32 flies examined on days 6-11 were in the third stage, the remaining
larvae being still in earlier stages. However, the proportion of third-stage larvae among
all larvae recovered increased from 6 to 69 per cent, with the passage of time from days 6-8
to 9—-11. Likewise, the percentage of third-stage larvae found in the head during the same
period rose from 25 to 54 per cent. These results indicate that despite the asynchronous
and retarded development, many larvae can develop to the infective stage in S. metallicum
and the possibility of infective larvae capable of being eventually inoculated into man is
high, when flies could survive more. It is suggested that the susceptibility of S. metallicum
in Venezuela to the indigenous strain of 0. volvulus is relatively high, as compared with
that of the same species in Guatemala or Colombia.

INTRODUCTION

Penialver (1961) regarded for the first time Simulium metallicum Bellardi as the
principal vector of onchocerciasis in the northern foci of Venezuela. Lewis and
Ibafiez de Aldecoa (1962) assessed the vectorial capacity of this species, as well as
S. exiguum Roubaud, from their field observations. They concluded that S. metallicum
was the only important vector in these regions. Duke (1970) made the experimental
infection and compared the developmental potential of Onchocerca volvulus microfilariae

1 This study was supported by the grant “Overseas Scientific Research” from the Ministry of Edu-
cation, Culture and Science, Japan (No. 57041041 and 58043041). 2 Division of Medical Zoology,
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of Medicine, Kagoshima University, Kagoshima, 890, Japan 5 Department of Parasitic
Diseases, Kumamoto University School of Medicine, Kumamoto, 860, Japan 6 Monagas Office
of Dermatology, National Institute of Dermatology, Maturin, Venezuela 7 Miranda Office of
Dermatology, National Institute of Dermatology, Los Teques, Venezuela 8 National Institute of
Dermatology, Caracas, Venezuela
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ingested by these two blackfly species. Ramirez Pérez et al. (1976) described the
morphological features of O. volvulus larvae developing in S. metallicum. However,
no data were available on the degree of susceptibility of this blackfly species to infection
with O. volvulus in Venezuela. Apparently such information is needed to compare
the vectorial capacity of S. metallicum in Venezuela with that of the same species in
Guatemala or Colombia, where this species has been reported to be less important
‘as a vector (De Leén and Duke, 1966; Collins, 1979; Ito et al., 1980; Tidwell et al.,
1980).

In the present experiment, the degree of susceptibility of the Venezuelan S.
metallicum to the indigenous strain of O. volvulus was assessed, mainly by means of
the proportion of third-stage larvae among all larvae recovered from the flies which
survived beyond the time when larvae became infective, as well as that of surviving
flies positive for third-stage larvae.

MATERIALS AND METHODS

The experimental infection was carried out in November 1982, at Guanaguana
in Monagas, one of the onchocerciasis-endemic foci in the north-eastern region of
Venezuela. The general information on this village or its surrounding areas was
previously reported by Lewis and Ibafiez de Aldecoa (1962). The predominant
man-biting blackfly species during the present study was S. metallicum, comprising
95 per cent of the total catches.

Wild females of . metallicum were allowed to feed on the lower half of the legs
of a human volunteer with low microfilarial density — two microfilariae per skin snip
from a calf| taken with corneoscleral punch (Holth type). Simultaneously, engorged
blackfly females were captured from a control volunteer without microfilariae.
All these blood-fed flies were collected and maintained individually in a polypropylene
tube, using a method previously described (Takaoka et al., 1982). All flies were
kept at a temperature varying between 22°C and 28°C, dead flies being removed
everyday thereafter and stored in 70 per cent ethanol solution for later dissection.
The number of dead flies was recorded to compare daily probabilities of survival in
the groups of flies which had fed on the infected and control persons, respectively.
All preserved specimens were divided into head, thorax and abdomen and dissected
in a drop of five per cent Giemsa solution on a glass slide under a binocular stereo-
scopic microscope. The number of larvae in each part of the body was counted
and their stages of development were determined by the size and morphological
features, as defined by Duke (1968). To assess microfilarial intake, 20 flies which
fed on the infected volunteer were killed immediately after feeding, and dissected
using a technique by Nakamura (1964).

REsuLTS

Since wild flies were used in this study, it is possible that natural infections were
mixed in the results. According to Lewis and Ibéafiez de Aldecoa (1962), 3.9 per cent
of wild-caught §. metallicum were naturally infected with O. volvulus larvae in the



Table | Larval development of Onchocerca volvulus in Simulium metallicum at 22-28°C

No. 3rd-stage No. 3rd-stage

Days post- No. ﬂiisl with aﬁy N;olfilt?\/fzcﬂl;er SrAI-\sT?z;ggitl:;rv::e}}No. larvae pfelr 3r£;;1§éelsaxri;.}el in larvae in the }flfad
infection ;tiz:.ge d?sseigge(/o/c))' flies with any stage positive tly the head/No. flies with  P¢f positive tly
° Mean (Range) of larvae (%) Mean (Range) Srd-stage larvae (%) Mean (Range)
0 8/20 (40)*! 4.5 (1-10) — — — —
1-5 13/25 (52) 9.8 (1-59) — — C— —
6-8 20/72 (28) 3.2 (1-19) 4/20 (20) 1 (1) 1/4 (25) 1 (1)
9-11 12/39 (31) 4.2 (1-12) 10/12 (83) 3.6 (1-11) 6/10 (60) 3.3 (1-7)

Total*? 32/111 (29) 3.4 (1-19) - 14/32 (44) 2.9 (1-11) 7/14 (50) 3.3 (1-7)

*] These flies were killed immediately after feeding to assess microfilarial intake.
*2 Total from days 6-11.

Table 2 Number and proportion of each developmental stage of Onchocerca volvulus larvae in Simulium metallicum which died
on days 6-11 after ingestion of an infected blood-meal

No. (%) larvae of

Days post-

infection Any stage Microfilarial stage First stage Second stage Third stage
6-8 63 0 (0) 31 (49) 28 (45) 4 (6)
9-11 54 1(2) 11 (20) 5 (9 37 (69)
Total 117 1(1) 42 (36) 33 (28) 41 (35)

16
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Guanaguana area. Therefore, the rate of experimental infection shown in Table 1
was assumed to be slightly overestimated.

Under a temperature varying between 22°C and 28°C, third-stage larvae were
first seen in the head of female S. metallicum dying between 5 and 6 days after ingestion
of microfilariae. Few abnormal and deformed larvae were observed. The develop-
ment of O. volvulus larvae in S. metallicum was asynchronous, as evidenced by the
fact that third-stage larvae were found in 44 per cent (14/32) of the flies harboring
any stages of larvae examined on days 6-11 (Table 1). In other words, only 41
of 117 larvae recovered during the same period were in the third stage, while the
other larvae remained in earlier stages (Table 2).

However, as shown in Table I, the proportion of flies with third-stage larvae
among all flies positive for any stage of larvae increased from 20 to 83 per cent, with
the passage of time elapsing from days 6-8 to 9-11. The proportion of third-stage
larvae among all larvae recovered during the same period also increased from 6 to
69 per cent (Table 2). ,

Likewise, the proportion of flies with third-stage larvae in the head augmented
from 25 to 60 per cent (Table 1); and the percentage of third-stage larvae found
in the head rose from 25 to 54 per cent, as the time passed from days 6-8 to 9-11
(Table 3). ’

Table 3 Distribution of third-stage larvae of Onchocerca volvulus in the body of
Simulium metallicum which died on days 6-11 after ingestion of an infected

blood-meal
Total no. No. (%) third-stage larvae found in

]Z?afys EOSt' third-stage ’

Infection larvae Head Thorax Abdomen
6-8 4 1 (25) 3 (75) 0 (0)
9-11 37 20 (54) 17 (46) 0 (0)
Total 41 21 (51) 20 (49) 0 (0)

The average length of four third-stage larvae measured was 474.2 ym (range,
462.7-498.9 ym), and the width, 18.3 ym (range, 16.6-19.2 ym). The relatively
small size of the third-stage larvae is probably attributed to the high temperature
under which larval development took place, and the fixation of samples.

The average number of larvae per positive fly examined on days 6-11 was 3.4 with
the range of 1-19. And, those of third-stage larvae in any part of the body and
also in the head per positive fly were 2.9 (range, 1-11) and 3.3 (range, 1-7), re-
spectively (Table 1). These numbers were slightly smaller than the corresponding
one observed for microfilarial intake (average, 4.5 and range, 1-10) (Table 1).

The daily probabilities of survival in the group of flies which fed on the infected
volunteer are shown in Figure 1, together with those in the control group. Within
24 hours of feeding, no marked mortality was observed in both groups. This is
probably due to the scantiness of ingested microfilariae. Moreover, there was no
difference in the daily survival rates during days 2-11 between the two groups
(Figure 1).
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Figure 1 Survivorship curves of Simulium metallicum which fed on the infected
(solid line) and control (dotted line) persons, respectively, and were
kept at a temperature varying between 22°C and 28°C.

Discussion

Duke (1970) has pointed out that S. metallicum in Venezuela differently behaves
as a vector of onchocerciasis, as compared with the same species in Guatemala.
In fact, the apparent difference has been observed with regard to the preimaginal
site and the host preference. In Venezuela, S. metallicum breeds in small streams,
and shows a strong anthropophily (Lewis and Ibafiez de Aldecoa, 1962), while
this species in Guatemala utilizes a wide range of watercourses as a larval site, and
prefers animals to man for feeding (Dalmat, 1955). Further, there seems to be a
slight difference in biting preference for the site on human body. According to
Duke (1970), S. metallicum in Venezuela has a strong predilection for the lower parts
of the body (96.5% of the total catches), whereas the same species in Guatemala
bites the upper parts as well as the lower ones (269, vs. 749,). However, it remained
unverified whether there is any difference in susceptibility of this blackfly species to
infection with the indigenous strain of O. volvulus between the two countries. This
was mainly due to the lack of data on the degree of susceptibility of S. metallicum in
Venezuela, although experimental infection studies have been made by Duke (1970)
and also by Ramirez Pérez et al. (1976).

In this context, the present experiment was performed, and it demonstrated
that the development of O. volvulus larvae was asynchronous, as reported in S. metallicum
in Guatemala (De Leén and Duke, 1966; Collins, 1979; Ito et al., 1980). Namely,
an overall proportion of the third-stage larvae among all larvae recovered throughout
days 6-11 was 35 per cent, the remaining larvae being still in earlier stages (Table 2).

It is, however, noteworthy that although retarded in development, 69 per cent
of the larvae found on days 9-11 had already completed their maturation to the
infective stage (Table 2). The proportion of third-stage larvae among all larvae
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recovered on days 8-10 in the Guatemalan S. metallicum was 26.3 per cent by Collins
(1979) and 53.6 or 64.0 per cent by Ito et al. (1980). The low rate reported by the
former author was probably due to the low temperature condition fluctuating between
16°C and 25.5°C under which flies were maintained. However, it is interesting
that even the relatively high rates reported by Ito et al. (1980) are slightly lower
than 69 per cent observed in the present study, in spite of the fact that the maintaining
temperature (constant 25°C) used by Ito et al. (1980) was more stable and suitable
for larval development than the condition used in our experiment. Moreover, the
rate of third-stage larvae moving to the head (29.59,) remarked by Ito et al. (1980)
seemed to be very low, as compared with 54 per cent in our result (Table 3), suggesting
that the probability of infective larvae eventually invading man is higher with the
Venezuelan S. metallicum, than with the Guatemalan one. When the difference in
the temperature condition in experiments is taken into account, this could be a
reflection of the difference in degree of susceptibility of S. metallicum to the indigenous
strain of O. volvulus between the two areas.

Further, abnormal and deformed larvae were rarely seen in the present ex-
periment. This is in marked contrast to the observations made in the Guatemalan
S. metallicum, in which such larvae were frequently encountered (De Leén and Duke,
1966; Collins, 1979; Ito et al., 1980).

In our study, the decrease in number of the microfilariae ingested by S. metallicum
during the migratory and developmental phases was inconspicuous. The average
number of third-stage larvae in any part of the body and in the head per positive
fly (i.e. each 2.9 and 3.3) were only slightly smaller than that of microfilariae ingested
(i.e. 4.5). This may reveal a good adaptation of the parasite to the Venezuelan
vector.

It is suspected that flies which had ingested more microfilariae may have died
earlier than the other, as the infection rate, as well as the average number of larvae
per positive fly during days 1-5 (Table 1), was somewhat higher than those attained
during later periods. However, it seems to be the rule that survival of female S.
metallicum is scarcely affected by the presence of the parasite therein, if small in
number. As many as 11 third-stage larvae were found in one fly examined on day 10.

From the findings mentioned above, it is likely that apart from the difference
in the host feeding preference and the preimaginal habitat, the Venezuelan S. metal-
licum somewhat differs from the Guatemalan one even in susceptibility to the
indigenous strain of O. volvulus. ‘

On the other hand, Tidwell et al. (1980), from the experimental infection study
in Colombia, reported that out of 206 larvae in S. metallicum examined on days 7-13,
25 per cent were abnormal, 69 per cent had not developed beyond the first stage and
only 10 per cent had reached the third stage. Engorged flies were kept at a tem-
perature varying between 22°C and 27°C, being almost the same condition as used
in our experiment. Their results suggest that the susceptibility of S. metallicum
in Colombia to the indigenous strain of O. volvulus remarkably differs from that of
the same species in Venezuela.

In conclusion, the relatively high susceptibility remarked in our experiment,
in combination with the predominancy and the high anthropophily (Lewis and
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Ibafiez de Aldecoa, 1962), may explain why S. metallicum plays a major role in trans-
mission of onchocerciasis in the northern areas of Venezuela, unlike in Guatemala
and Colombia.

ACKNOWLEGEMENTS

The authors wish to thank Messrs. B. Diaz, L. Castellani, and F. Mota, Servicio
Dermatologia, Monagas, E. Lopez and J. M. Colmenares, Servicio Dermatologia,
Miranda, for their help in the field works.

Thanks are due to Dr. P. Figallo, Director, Officina Subregional de Salud
Publica, Monagas, who supported our study and provided us with a jeep during our
field survey in Monagas.

Finally, the senior author would like to appreciate the kind assistance in the
dissection of flies given by Dr. M. Baba, Miss C. Aoki and Miss K. Ogata, Division
of Medical Zoology, Medical College of Oita.

REFERENCES

1) Collins, R. C. (1979): Development of Onchocerca volvulus in Simulium ochraceum and Simulium
metallicum, Am. J. Trop. Med. Hyg., 28, 491-495
2) De Leén, J. R. and Duke, B. O. L. (1966): Experimental studies on the transmission of Gua-
temalan and West African strains of Onchocerca volvulus by Simulium ochraceum, S. metallicum and
S. callidum, Trans. Royal Soc. Trop. Med. Hyg., 60, 735-752 ,
3) Dalmat, H. T. (1955): The black flies (Diptera, Simuliidae) of Guatemala and their role as
vectors of onchocerciasis, Smithsonian Institution, Washington D. C. ‘
- 4) Duke, B. O. L. (1968): Studies on factors influencing the transmission of onchocerciasis. IV.
The biting cycles, infective biting density, and transmission potential of “forest” Simulium
damnosum, Ann, Trop. Med. Parasitol., 62, 95-106
5) Duke, B. O. L. (1970): Onchocerca-Simulium complex VI. Experimental studies on the trans-
mission of Venezuelan and West African strains of O. volvulus by S. metallicum and S. exiguum
in Venezucla, Ann. Trop. Med. Parasitol., 64, 421-431
6) Ito, S., Tanaka, I. and Ochoa, A. J. O. (1980): Comparative studies on the affinities of two
blackflies, Simulium metallicum and S. ochraceum for the larvae of Onchocerca volvulus in Guatemala,
Jap. J. Sanit. Zool., 31, 261-270
7) Lewis, D.J. and Ibafez de Aldecoa, R. (1962): Simuliidae and their relation to human
onchocerciasis in northern Venezuela, Bull. WId Hlth Org., 27, 449-464
8) Nakamura, Y. (1964): Expecrimental studies on the role of Aedes togoi in the transmission of
bancroftian filariasis. 1. Number of microfilariae taken up by the female and their movement
in her body, Endemic Dis. Bull. Nagasaki Univ., 6, 25-33
9) Pefialver, L. M. (1961): Estudio de un foco de oncocercosis en la region central de Venezuela—
Determinacion del Simulium metallicum y Simulium exiguum como transmisores de la enfermedad en
Venezuela, Rev. Venez. Sanid. Asist., 26, 898-912
10) Ramirez Pérez, J., Rassi, E., Convit, J. and Ramirez, A. (1976): Importancia epidemiologica
de los grupos de edad en las poblaciones de . Simulium metallicum (Diptera: Simuliidae) en
Venezuela, Bol. Ofic. Sanit. Panam., 80, 105-122
11) Takaoka, H., Ochoa, A. J. O., Juarez, E. L. and Hansen, K. M. (1982): Effects of temperature
on development of Onchocerca volvulus in Simulium ochraceum, and longevity of the simuliid vector,



96

J. Parasitol., 68, 478-483

12)  Tidwell, M. A., Tidwell, M. A., Munos de Hoyos, P. and Corredor, A. (1980): Simulium exiguum,
the vector of Onchocerca volvulus on the Rio Macay, Colombiz, Am. J. Trop. Med. Hyg., 29,
377-381

NFR R T FICBT B Simulium metallicum @ Onchocerca volvulus
X9 B BREHITOLT!

EMZELT? - Rk 1 BFHEM— - ZH °

Sara Rodulfo®, Lucena Pachano’, Jacinto Convit®

NRAXT DA v TN NELEWT 2 TH B Simulium metallicum @ Onchocerca voloulus
R B R ORE A HBRERIC L D RE Lic, EBRICI, O.voloulus £ 707 45 ) TREZED
o Fa Rl Ui BN QMR R AR N, Cho ORMME&E 22-28°C O HEZET TRAICEH
BL, BARCUEGRERHT S C LRIV YBOREL T, TORHER, B"MESHE6HD
BICFEC L7 2 p o BB O I HghmBRNE I N, RBERIFRROTH - L BREFOY
BRRONZPoT, T2ERATROES RO S BE T fighh o 5 5 84 13RI 6-8 H
WWEHBR LI T2 RN T 6 BTH -7, -11ARTF<T 2 TRO¥EAKOEBLE LD iIcEmL T,
RBMEICED 57 2 OBEBICRNZEEINIE T HShofE625%h554%~ R Lz, 745D,
S. metallicum AN TD O. volvulus HRORE IARHMNTH B4, 7TaBEAEETNE, Lo
Nci /e 747 ) T7OEEE I SR THREL, ANRETI2BEBB U EMNRINT:,
INSORREBCHMEINTNESTF<5Lan v €7 TOERBEOEREL B TS L, ~x
X x 7D S. metallicum (3 L2 BOR—7 2L D, 0. volvulus TH U TEHVERZHLE S >T 3B
T EMRBEE N,

1 AT, XHERERARBRIC X 384 EMHE (No. 57041041 R 7F 58043041) H—EE L
TEHEL 2 RKORBAZRBHFELE 3 BHAFREEENET Y 4 L 25250 4 BREX
PREFDEHVEHE 5 BERPEFBELEDEEEE 6 <2 Az 5EVEERNEREFHREF 4
APAE T 32X SEMEERNERERI 7V AHEZ 8 ~3 Xz 5 B ERHERER



HASSERSME $12% H25 1984 97-110 H 97

I

II

EHE BEBFTEFSBIBERLE (D

M H: Mfs584E10H17H (H)-19H (K)
£ . Lux Auditorium (&)
& B RAMEDRHAESIHEER BEHEZY
B X g —THRE

L 5 4 BILHICH T B HABED Y 4 0% FHLF

LRI L KIS

BRIMcETFDI TSV T ORKETNE A4 K& W FHevArR)rvF7T)

—

o))

A& KB IERM GRERK - K- F4H)
BERAIcET 3= 7 ) 7TOBRREWH

K B GEERK <R« FEDR)
A—-FYOHFLN=F ) THHE

BRk F O OEEK-E-HFLER)
AVFRyTOD=7 Y TEHENE

MR B (BK - t8f - RAR)
2 AED= 7 ) TIEEEAE

ERE B @EKE--Fhh)
<3 ) 7: bBEICBITBBREXHE

KK Bt (B[R FEH)
MEEICET B REED~ 7 ) THE

EA/NES  GERK « K - F4H)
Fit B (L& DRBOFHEEFORE
& R FHH (B AgE B EHKDT)
HIER IR D B RO FHR T DR
Rt FH (H A b B HBT)
FIEBE DR E
Al F (BEK K- WE)
HREFRHT
I
(BSLHE#EKX « 2T L)
FAEIE & MK
Bk HHE (LK « # » B:4)

BIEWELBI 3 1AV v e VREF LR
FBORARAK ) —-FA
e BK (BEK « mHEAE)

1 19RFE24AEBF = =4 BRiITBT 2RE
DY A NAZHFEFENAE B OBE -
v 4 v R SMHEE IR R BISE B (ELISA)—
it #
(BWK - BHER « v 4 V)
2 £3
(FHvANVRY) Iy FT)
ME E% AR RE-#Ew
Bk ME (LK « B4 » B#E)
#  BEX (BEBK-E- -E8®
FE BX
(BWA « BEFEDF - HK)
2 198242 A HF = =4 HKicBT B RHE
D7 A4 R FEHEFHRE—ABERE OR
F—
FHE RK
(BWK » BHEED « BXK)
R E
(BWK « BEEP « v 4 v R)
*hH Hd
(FH AR 5oy FT)

i

WE OHBR  EFK-E - #MED)
Ak FE (K « t4wt - BifE)
#FOER (BWK-E-E®HYW)

3 192442 A BF = v A HRiICBT HRK
DY A4 v R EREFHRE—MHLEH RS
i R —



98

H E  (WEK - E . 4w
GV

(P42 ryFT)
&k FlE (BRK « UBF - BhFE)
itHE #

(RBEX « BAHFEH « v 1 v =)

4 JbEE A « F 2 v < 4 HBERDHARKS

BRUTF Y7y 4 v 20 5 RRRARRE
Rife ‘
@k FE
htE &
(RBK « BHEBE - v 4 V=)
Ry BfE AR B RE Bz,
A & (BK « BF - Bis%)
RIEZH (B A HBF2%)

(BRK « S4BT « BisE)

5 FAETF = v A RICBYZHEAKRED

v 4 v 2 ENEENRAE—EBY O HiRE
HRR—

i ¥
(FPBEe vAARY oy F7)

hthi ®
(RIGK « BAFED « v 1 v R)
HHE EHik  (MWFEX - R - )
fak R (BRK « 855F « BisE)

6 £#AETF =<4 HXICEBT B Culex tri-

taeniorhynchus, Culex geridus & Culex
Suscocephala DHEREE & 4 NV 23 HEICD U

T
F I S S
htE #®
(RBK « BHEF « v 4 v )

(BRIFX - & - B##))

— & W "
(K5 i fB#)



v v R

99

P2 A

I ERNCHITEZI TS UPORKEDE

1 BERINCHIFE TS UPZORKESE
KE IER GEERK - B - F4d)

Baoksc, B2RREEZHE UTHRL
7 DDT OB#HEEAFMB LIz< 7 ) 7 R#ESHE S,
ZORPICBRREDH B C LML Ty, 1967
BT AP HFRERERERLLINBICES T,
Z UCES, MRS THV = 7 ) 7 ORNBEN
BAHoh, BELSHRAOOIZIFEE Y5
21 Abs= 7 ) TiffTHICES, EBELSEDO A
ZPBRHILTED, =53 ) TRASHEBAELES
BRI EREERTH L ELEDDIIL,

VEEOFRBXTIE T=35 ) 7 OEBHFRE, ~
YEY Y AR, FIEREIRERIRTEE
Z, TEHRANCBTS <5 ) 7TOBRREME, &
LT=7 ) 7TOELLUTHEENFEOY v RY ¥
ADEEING LK oT, THIEFE<F )T
OHER, PBEAATLEERIWQER SR
WEBRHBZLERLTVBEBTNETHA
Do

Ay ryEYy LT, BAO=7 ) THEHEEL
THARST, WEEZ, REBEO3IRICKD, Th
ENR—=FV, AVERVT, 24 BT IER
BEREINS, T TCREGA ICET 5 REHR
FLFAaduR, 2EHMMOICL <5 ) TRED
BIR, SR LIc=35 ) TRHEDH D FEHEY
r¥ons, HAFEK > WTRKKRILE, BF
JNIEBD2 Kickb, zhEhEiNEmicsHsb
PEOBMA~<7 V7T, BULEDOBREERE DI
E-HEBFRETOMBICE T 2B REVWME
dhb,

FRERTR, ULOEEILLIZREDO ML,
HHO= 7 Y TEM, B BEickggtcsy
527 ) T OEENRES CET S 7T HENSS
ha, Ay ryEvabidbe iy, chooRnH
Fdby, BREFB/MBTDLh B LEWEL

7240,

2 XR—FDHELOWTSUTHE
AR F O(BEK-E--#w4d)

A—FVIIET 7Y ik 4°-22° K@EL,
g7 (b =Fxe7 R, r=7 (),
my 7 ) () BE8hEICEENCEEE
HTHs, HLEZHEOW THOHEREES -~ TH
BREINTWE, BEEF AW, BUEEFF A
BB DLk, BEWAMT Y — L TERT
%, #ADE, 1,830KFA (1981) THY, B¥x
FEBEEEELTVE, HFrAreaF 4 riiZR
Fh-ZAMBERrY 7 (BOE) HE &miE
h, KRESERRKEBBIHSINTHS,
TTiT, WME, #, JLHXVEEFEEN LT
F—RKEBEHENERIN TS, 2 —& V2547
KOBMESE LTHHSNTOBOZATS 5,
A—X vy DEBEHKEKIE, A —F Y OXEEXOD
BRELE--TROERLIEZLBEMKTZOE DI
S, FRICKICHRET 25K, 38bbE
MuHRAE, THREER, ZLT=7 ) 7%2RUC
SEBERICHDUMN -1,

= 7 ) 7T ORRUEHRATIZ 1974-T54F1C I T,
ELPOMLBEMETHE Y FHFIIBLY,
TeETREBEONEHE S Uik, =—
FyOMBECKRERFELLTHObN, C
O3, FEOBEBCRMES F, RERNE, 4
=7 Y TXHRERMICTTHE C EBRAIKRT
HHEEERUIBOTEELBENTH-%, C
OEBEAETHBELT< 7 ) THES—BE LML
NS, RMHK D= &5 Hh, Anopheles gambiae
arabiensis 139 Tic DDT fit¥E% BHE LTk
W, RoTHBY S RBEA], <=5 F4 VHEA
ShTENBBRBEALTONI, TORKE, <7
)T OWATRAMCBEEY, 2o —AFHE
BEIh Uz, UL, =7 F 4 v BASHEHICL



100

T= 3 F4 vioad 5t E 883 Ul A gambiae
arabiensis DBSHE L, 2 v o —EEICHRED
FXUBBHERNICAELNE LI K T, A—4
VEEBRIC CTHRECTFHET A 2TV, Bo
BB CREBEA, Te=lwFA VN, =7 F
U EBB LI L7 AICHBDTHERC
RT3 EEHNEL, 7= baFd yHA
OHF AT HIZLtc, BRBUFIET 5 UIcEHFic
MADAHT, 19804, 18077 I )vAH% DHEEE B
EFHICERREL, 7x=tuFdy, HivF
) THI, B, BEMSEEEMN LI, ISIKEER
BRFIZI9824FE, = — X v D=3 ) 7kt LT
W2RBMAET > CORBBHOODHERNIK
&b, FYSHMFED~ 7Y TREBII1BLUTIC
BIZLONTB, BIEPHICHEEBLTT
DizeF A KT H “Study Zone” T BT
i3, BEBOHBEO/NRFREELIOL LY,
FH0.41% L0 BREN REN TS (19814
).

UL, COEE7 ==t uFa v E28AmLD
SIBES, BR7=braFit rplEnn<a35
AWBELEBLTLUES>TTHS, WHO i
Z 9 U R ICIL - T, Primary Health Care %
il & LB ERi<o ) T+ y v =V iR
L, BbAOFREETEAKEIRLYIDITS
TEEERBLTWS, Zhitdl, 2 —& HIE
HER, AANPSEEHHEL, <79 TRER
MBI LT 7 Y 7 Wl ORBF A IR % 1Yy
L, chiefRoTryshsETAvE e —
A, BF AN, HFAVOFMOBR BB LR
(L35 H%, 473bH “Barrier Zone” % HB5E
U, 2hagi k&g TH g% 5 b LTV 3,
“Barrier Zone” OPWfll, T Hbb =73 )70 R
e WATHMET Lo HuliL, S 5ic3 M - MEmi
HELTTY, BEMICE> TOBRITORER
ZBODY, CCEMEL T FEHBELS
NB, THUKEDAFBTEL &, —8, »
A7 4 TIHDNMEEZORREP S bRE I N
Td, WTFhickk, A—FrD=37 ) 7THE
B, HEFHBTHEVEALETOIHED< T Y
7HEORRICHE L1 DO S A RTEDEL

THHINTINWESS,

3 AVERVTOTSUTHEEETNE
ME K (BLK « BT « Jidh)

BEA VY FAY TR S~ 7 ) THRKEEM
BICE T RIETED AAELLD 1) Ve,
Y BBt 5 endemic focus DY, 2) ¥+
7, N BUANTRBRE, BERBICEERER
Hodsl e OF B BE IS 2 B S ICH IR EIT S, &)
bDTH5b, V+7, NVBTHROBEELIE-T
WADRBRY » 7D —ED BT §5 en-
demic malaria C, B8 Anopheles aconitus %3
3 TIDDT if#E<Thy, ULrbKHREHTH
B0 AKORBICLVEREDSTRAET
BILED G BEIZ Y B EL I icHEkC
15> T&TCW5bB, X Plasmodium falciparum O 7
v oo F G CE L TREEE THRERRICK
% WHO in-vivo method S oSN Tiiete®d,
AVT Y eVry, BhAV=vRry, AT
ICBT DHEEDHTH - 7278, Rieckman iC &
% in-vitro @ micro-test A3 SN TLUR, £
Ho& B, o EuEHRB#REIN T 5,

ITIOELIRK, 4 « HW I THE - 7cdbx <
FOHUBERHE S e Y 2 P O—E LT
DT e aviru—niEMNEDON, eV
P E I NS TN RDO3 BB ST )
T A3 An. sundaicus \C X - THEAHNINBE, £ T
OWATHIR W ICH LR TH Y, £OHEH
b1 AFICREREZISGROEEOREE IR SN
72bDTHBHE, =7 ) TOEFEIEMITAYR
WIIERERY, WHICRRLEEORWEL Y
MEHELhICENk, Chs6DF — 42 %EicDDT
WA fTohiohs, b, RFHELBICH
BAE FHRIADS NG -7, TN BAHD
coverage rate DEILd ERTHLEI LN Z
D% 2 ED DDT BAAMIMA Shichs, REDOH;
RBAEHI, COHEAETIIDDT KZEbsba v
o — R RRT 700, dehREE L
L UREHESHITRTH S, EIBALCONTH
7uox REHEORE, FhicEdbsEHOR
HILEBABN TV B,



4 SAEDTS5YUTIEERENE
RR B (WRK-E-F4ER

ZLOTVTHEERR 241EO~=7 Y 7T,
POTHRORROE L AL TH D FERLER (AP])
75300/1,000 A& /R U788 2 RRKE TORRE,
kD=5 ) 7XRIck D 2/1,000 Nick TET
Utz 604E40% T, HIED 2~ v —VETHEIC
E-oTWh3, UL, MBESIR»ST, HE
EITRLTUSHB TR, 222, BRO
RHEWAZROTORERBEH P ILH~OBEIHL
R, EEMFTHBRTOBERA L > o ER
OB, HBHIR< 7 ) TIERERICHY B
OHBEER, BREUCEREORRE, B2l
VY VEOREBME ETICES AR FEOLRRE, I3
EDBEELIL->TWV S,

a v b e —VEMEOEBE R, EORKE
HETH NN —TEL - L HERLBHEET,
HREAOD20% 5 BHELTH3, EIXEXE,
DDT BENEHEBIC X 5BOMIEE, BERE
ReBERD2ETHD, BEEEIIDDT 2g/m?
ik ah, EAERERODDT cxid 2180, 4
FIHRT I HASROYM, TOROHHET,
MATDDT OAFEEEBFERL THESZE LD
T —adiin, BERRI, T2 Y) HOEY
ERF VT4 TRE-BEROWH BB THEERN
ic#EDS5h, AP OEBEEEFHD TS, L L,
BEBEE KD ES S EFEEIETOLTA
0, FROHFEEEHN LT, BABFOWMIIT
DDT icfRZ 7 = = b v F 4 v O A HS—E Hussk
TEEEhTH 3B,

ABOMERBEIT . COMBOBEAA D4
BHMRERIZ, 20150488 ThHs, a2~
v — VXD 2 D KA D T, Anopheles
minimus BSENMMRBHELEBEE LI L WbR, b
5 —HD An. dirus %, FERLSBEKILEMSH
ZEubhTElk, MHFICHLUTRNEREE,
EDXHIHERLTNWADD, WISHITIE-TWH
e Flea v bu - EESRRNICES L,
APl ZET €. LTi3, BYEEBEHPILL,
TO®BIINY 2 —WMEPH LT 370D ES L

101

LRSI, SRBAEFLEL, TEICT
Tu—FLI)BRETHAIN, DL ILEIN,
MRBTHET 20, TOEMA LTI, HBER
DB EBMBIBARARTHAHH, ZDXD
72, BEEBKRTHROMEIER, £ OHEN
REBINTRNTS, BERERZUVVHERTH 5,
BEfEEdotis, siodEs—BELzL
HWTH, BRICECTD H B THA5BRITICHT
HBEMIAURTH B, WHMNRT, WTHEE
BBICHELRFEICONTE, HicHSHLTHY,
EAEOR/MCODOTHEHRSTETHS, L
U, BFRE, LRRCTERAEXLT ZHBERE,

¥ 7 4 — N FTORSSFEF TR,

5 25U7: HHABRICHKITEIRRENE
KK bk (BRK-E-F4ER)

HESIZ1972-1981 ED~= 7 YV TRERRAH
ZL, DBEHIKBIZ8BA~ 7 ) TOEBOFHH
ERBIz, TORER, 9THOBRELZBRI LIz,
ChE FEEN RS I R S NIo3496 %
BEPICBIS bDTHo, oD HER
P.vivax (61.0%) kb £ <, DWT P falcipar-
um (28.4%), P.ovale (2.2%), P. malariae (2.0%)
L1z, 3.4% BAHTH -7z, S BRYuds &
DHE#EABE, TOVTEA T =T TREELT
4678 DT72.2% 45 P. vivax, 20.3% D5 P. falciparum
THh-oreDiedl, 779 HTRELIBOAD
ZNI354.4% D5 P. falciparum, 28.9% %5 P. vivax,
8.3%M8 P.ovale TH -7z, Tz, Ek (124)
& HHH X T O BRYeE O BRI K58 P
vivax TH o1, I 51, EPFEENS FARHZ
N, WASERD S OMFEEMN I MBEREICK 3 K
Y & HESE X N B (P falciparum) & X b F A
ANOEE D St SN/ FHAER (P vivax) %<,
34 (P. vivax) ORBRGHREBRIFHTH -7, 1B,
INEDBREDTIINMBAEAN, 20.1% 38 AT
REUVINBEATH -7, —Fh, BE<7Y) 70
RITMEHSNIEVDOBETIE, —HRERI~FY
TICHT ABERBBRICZ UL, T OXMIRICHEY) %
RABESDBLBVOBERETH S, 201D,
B~ 7 ) TREORCTASD L, ZH



102

B< 7 ) TTRIGMEBEOERBRENCLDERH =T7HBRTRELEZITEY, AEAREIHS
INTND, LIe-T, =7 ) 7OBMICER HH 3 WRHBRIHZFHTOEHL TRELZI T
THEEDI, KIE, BICHHFER<7 )V TORR 5, BB Nt r2ERFERCENCESEE5
RELERNEROAFRERPCHMNT A LN NBEMRH -1,

=7 ) THRORBDRETHBH, £hicidzh BRI 7ewEy, JanFre P Y2y
RUTREHOF I~ 7 ) TEOBREEERN &%, HMP &, F=—-2ERHALSHTV5,

WURATRET AL EBMBETHAI, THREFET LA B4R, HR1HA SR
MHISN TN AL, MhicEHRE - BROARIMES

6 HRRCHIIBBEDTS YT ER RTO,
BAIRE GERRCE-HED gmpciges ) TRARGEEEMLTED,
REOMBRICETE<5 ) 7ORERR, Bk (1981-1982%) D54 FF7y FiIKX B
WEICOWTEHE L, HBEE T, AETARK CRER BRI, 7T16ME 4

197040 5198342 7 A DR <4851 (HAA40H, W, v F~=&7h (4s) 1,651 fEtk, an%
AEASH) M=y TEBMiIhi (BB, E »~<&78 (4 m) 156 @k, EHBHETHBE
AN, 1981; ZHEick 38R, HEMRAEIN  1LI3EEKS, A 5 170K, 4. m. 387K, phig
RBARTRIZBREMISATROGEZ L, ROTH  KEXRBCHEREB29MEMKESD, 4.5, 4EEKBESN
HETH, MAZ1HAT, HB~7 ) TRORBRE T3 (B8, %M, BF, 1983),
BRBBONEL -T2, 88, ThoOHNITKE BT, BNERBET~7 ) TRENS- T
BRETINTAE2 A»S19814E 5 HOMic#dg# B4, EbiRIHESI €5 &3, MEBHRHE
364, ZH#6Fl, HERES3IHOHISAD<5 FORMBERD, REORELT > TEHOHER
) TREBHOSN TS, AT PIEEBEZI TV, EREMMOFE

BE REBERELBRL) BLAILATHEF LMELTIT-TV5, —F, BERERSHCH
T, HEIZ 0EIOSBRIC RATHWAY, 24 THFPHAROCHEELT-TVEH, ZORAR
(88%) 1321—50mDMicdh s, HEAAREIOE MELTWLENEITHS,
B22E2ROTETEEN Y ARERBETHY, PYkokdic, MBRTIIBMA~7 ) 7ORA
BEIICANELEE, 2ABMEARR, 14 HPHRIT, EMRLERELUTSHEIAL TS,
BREBTH-72 (1B AW, FRABAR #-T, BUO=7 ) THLEBLT BRENKE
HE8ADIBLIZRBNIF2HEETHY, TOIN W, ChEPHIHICE, =7 ) THRITHEISD
BRBIMBERERARICH S, HONBARERZ REE, ABFHHT S, +478<7 ) TERK
WIS RITELOU—RNKEAEETH 5, wogEsLEENG,

HAAREDIBL (95%) B/¥FT « =a—F



103

I FEFCHTDBOEEETFORE

1 SJEEREC R BIEFOFERF ORI
Rt 75 (HASE B FE R

Bx 3EUOBEBFEFEZZDI IV FT—7
NF 4 ARy Y a YV TATREORFRE I
ENTHOBERRFICOWTHHREIT 7208, &
EiFE T V7 HROEFRKRIEDOHEE T —< &
LT ZhOBEOFERREFIC>WTHRZHR
BB, BleEAy vyEYYLATHEF I~EHDO~YE
ThirY<HHVIREDKRRIIDNTHLANS,

—ficHEEI2TIE, 7Y~ v ia
EHOANCEIHEHINTVEY, ZhEDAY
ForBRIN7HBECREINLSHMERF 27
7 F O MR- AT postsynaptic 1T { #h
REICKHSNTO B, L UE~ OFIERIEE
HBERUBHICET A~NETETNTNWFED D
BIERERTBDT, TNEDERD SKIELEE
T2 LWTEBHEBE L, PIASHER,
Mkt ERE, FHE, HRM, (A7 e yR
EBENTH B,

FrzhWAEST B LD IKflr D~ EHBORBIK
e oTL & R OKEDOMICS & il # D
~ERERBBE SIS LI BRFICI - TEMZN
TWAZEBbh s, TxHHEE, miksEHE,
presynaptic <@ #pREHBHET, IV A FFV
Y, IATuEYRICHEE T3 RRAEKY -¥
A, %ETH5,

FCTEY VR LR, THETHSHLILSE
hoodH 5 FEKIEDHKHE B ST 28RO EN
HEEZHOiC, FRBsEDSNB,

2 BYCRE DR
Z N = (BEX - K - HH)

FREERBRE/LL2EHE LTI oI G,
& TIRLEICh T 5 MBIETE L £ D% BIED,
BETI 5% Himgn, SEELRLE ki
vay /BEESELTHTFOoNS,

RIMZELIEE, Wi, SR TREING

B, BBCL->-TTORERIEIRIESE, —FKiC
a7 5 HOBREFEEEBERARL, HAE
LIV, 79 ) ~ERP~ A vROBREE,
Hifn & AMREEIE A < o 3B MmE % .l &
THWNIEDHREICE B DT, BOULEKEE
HIEMECIE KT S, 27 7B THERMED
N DOEM, HIENET 248, HBLRIIDE
BB L, FROESERL TS, M
OB & REBE OB B H M (3 DEDOEMHT
HBLEETRELT NS, FiCkHHHIELII 7 v
)~ER, =avBO#ELITEL, 27 7HD
HTHEBI NG, BREEMIC 258 B & R
D28 KBIIND, BERI 07 4+ -+,
HMAFCEL, BRETH D, MBRITE R
Yoe—HATHEL, MAKTHE, —RICHFEE
JeA K & 9 B B AR I UM i fA R i K il T B
5, TH, #ikE, FHEEBZEORETE, HROK
B EEELRE LMD B, ThodD
REMICIGAT AR, BHEMICEOCKE AL
BL, HECBEORZELCHRICEBSEAZN
TeEHEINB L LETHB, T H MM, MmiE
HREHBOEOSHRNEBREORE L LA 2R
&, HEE - BROWIAHRCHAEREILLL L b
wEEOHMMmMAERC L, BIEMLHEREL THED
BEELBIGEEERECTEEIONS,
BRI S I I RIN S N B BRI A R
HAEOERE2E®CERT S, 27 78HDHFR
MRS LTS h, MR- HEAMc/ERL,
RERGE BRI SR ERA AR . TERBENICEL
KZULK, DIFPIKEERBDOS ~IBR SIS
DATHB, /¥ ) ~ERDF v e IE 5T
FRIFYAE, FIANERHOY=AHTVIIED
Lo vk ERFEb >BIIEGHO M
s 2T RLEERT 5, BEEBPWOHAN
WEST B &, i, B MaEoMmEcs «7
) UHWDSELL, BEOERLE & ICHEREREICE
Wichz s MBERERI T, UiIE UIEEMRMA
EORREIEA M, MR M3 HLES 3, M



104

INEDRD, 7470 2 =7 yOET, £mEHE
KEOEEMNH D, FiPLET rEEENEN
BERERE DIC) B LTW5E, N7 <A
vHTRDIC OFFRIE%L, REBSLEHE
EBFEMIECAHONLENE S RERBERBEAD S
h, ghicvyay 7B0ORRBAEAELTWS, 74
) ~ERE < 2 vROEIC K 2 2H5HELE,
123 DIC %, i3 _ktky a7 52%EEL
TeEALCERR S,

3 mRERT
R
(ESLHEEK - o+ E0T,
i, B

a7, TRAFANERVEAN—2A%— 7 F
OEEHIERTFIHBERETHY, ThoDERN
MBRICERT 2 WAL & » T presynaptic &
postsynaptic F & ¥ it kKBI&h 5,

Postsynaptic F v >: BE 3753 B DS 4
W, ESL I oS #E A Cobrotoxin 3, 4
FE# 7,000 OBEEKEDOE ) RFF FTHY,
HHEMO SHH MR OBAITH B Acetyl-
choline receptor (AchR) & 4RREAITEEL,
BRus ko il Xh s Acetylcholine (Ach) 2%
AchR ITVERT 2 D% C, T DRER, MM
FFADERERIELT S, THI~EHIDS
BE X 7z a-Bungarotoxin (a-Bgt) & Cobrotoxin
E R UARIT, postsynaptic + ¥ VicgL, v+
7 A%IBHIAEICH B AchR & BRI AT
%o

Presynaptic F v > —J, BUT<H¥+~
€ #h 548 X 1tz f-Bungarotoxins (3-Bgt) i3
Presynaptic F ¥ ¥ Vit L, #HEGESmICE
WT, BivF 7 AB/EA LT, Ach O %
k9 %, B-Bgt i34 F8&21,500, HELH9.5OEHA
BTHhH, S-S BETEMIN2KDOR Y RS
FFEH (120BEDAH L 0OBREDBH) oAk
1, Phospholipase A, (PLA,) {EBEH LT 3,

A—ARPFYTEDREIATN-AZ—TEDP L
4yt X iz presynaptic b ¥ & >~ Notexin &,
B-Bgt & [ U #kic PLA, iEH%E o8, 4T &R

13,6000 1 A DERE TH B, 773V NVDH 7

H 5 keED S HEE NIz Crotoxin & & 4 ¢ g
#D 5 D Taipoxin & presynaptic & &L
T Xl HMohT By, PLA, EHERE D, 20
Subunit |3 f-Bgt DA KU Notexin & [F Uik
I PLA, #&E%2 &b, T TIC —RIEBENEES
NTW5iEHED PLA, L XT3,

Zhé presynaptic b+ v v ® PLA, f&# i©
i3, i PLA, &R URkic, Ca’* BBLETHY,
p-Bromophenacyl bromide (BPB) T L - TiEH:
fulvcdH 5 His-48 BERMICBHING & RE
95, D BPB itk 2{LFZEHP Sr** 2R
TeEBROERII, f-Bgt Kk 5 v+ P AEERL
Dledicid PLA, BUB BET $ 5 &% 7%
LT3, ULHMUL7IEHS, Neurotoxic PLA, T
& 5 p-Bgt #EFHEED T T, Ethoxyformic an-
hydride ‘T &4 95 &, Non-neurotoxic PLA,
WE 25 L, KCNO it & 3 Lys- BEDEMIT
X-T, BEBREBRILALESBWICE D
59, HHEEEBERANELUCETEEMNET
HEREL, FHELAEEBEAORIL PLA, 1%
HOMIC35T U EBEMENS L, PLA, Kid
Pl &b 2 oDEHELL, THbLLBEREES
Dd FE RC KHEEHE Bk ©OH 5 Non-en-
zymatic site OH 2 ENRE I N E,

Cobrotoxin @ Hi#E & 4 ¥ 7% ¥£: BLE post-
synaptic F ¥ ¥ T, T3I/BEANDRE ZH
72 D80 EAEA B ILEY, TOHEDISHE
BEEIEHB v TR FSNE, T I/ ER62
@i 5K % Cobrotoxin FEH F + & VITEL,
E#it+v v a-Bgt 3T4MEDT 2 7 BHISKS,
a-Bgt {3 Cobrotoxin & [/ UAL{E i 4 D S-S %5
EERKETHMIC, $5—DDSS #EEbDL,
RASDIN—THIET, TOS-S #HEITHBEA
S DEMIT expose LTHESDT, BIRORT
SNTHEBICRENNEELIT N, TLCKEH
CE T 207 1) BBE,LSKLBBDOVNTIS
D, ThbMBRBEEA & EEMRSIED,

Cobrotoxin {Z£D 4D S-S HAEBRLTH
EoEERC L, B, HEEET2RE
V», ThEZEKHTHBRILTNIT, SH EOk



- THERELFUFERE B4 cEIEL, ORD #
MOFHBOZNE—FH U7, Tyr-25 48 =+ wfb
dhz e, FEAOHKECE/SECY, BHE
fiFtE5mLcEk>, O LRSS E&5& 4
FAHichntz Tyr-25 i Cobrotoxin DAY EH:
DOFBICHABBEEZROIKDETH 5FLERT,
Fl) Y UYRUTAOF = EREOBRNLEE
fifitlck - T, Lys-47 @ «-NH, & Arg-33 0/ 7
= FEDBE A 4 v #H, EBHBEERED AchR ©
A4 VOB LBEROTEET S LITLD,
MR EN T 5 C A D SN,

4 BRESEEELMAS
Hk AW (JUK « 8 « &:4))

RTAYRNT, 7Y ) A RIRENICEOM
BHAmOTEELICL £, FFELOLIWMREFED
DHHT L, SHROBYVEIOHMONTIN,
LhL, AREEMOLLAES LD, MiEE
BT O>OTORMRICHZ U oTetedd, EMIE
MBROE CKERT APBERBETH72, £
D#%I19304ERC A - T, Eagle 138 3 BOREHED
Tuzu e rOFEHELE T 4 7Y YREEER
TAHLEAWES ML, —JFF Macfarlane 5 413
\E R CtH, Viper russelli FD3M AR BE D ki
BHTHBEERH U, BEOMEIERD I
O UEHBTORELDVE >T, BEHES
TRECEBINTEIH, TOMERSNHHEIC
BoTELDLEFEDLETHB, FHTR, *
XEICRTHWML, 2HOMBERSIEL, oM
h, ThoDEAZNBEHEELHSLIKINT
W5,

3T, e bPERCEENABERTIITNT
RIEHATRAE LT EEL, 28O 54 THEE
e BB LT E, BERN oA B
hpe, EHEBE Y BEEREALLLE, §
A0 5T antithrombin III ° a,-macroglobulin,
Cl’inactivator 2 ¥ DM v F7—¥4 e
F—t&->THEINS, ¥{BEERTFOERE
fLicid, Ca** Dizh mEHDO Fus4raz s
74— (VI EFDL V HFRE) Y viggh
WHT, ThOoDRFT THEEAEERZELIT

105

EINg, ¥z, BB vF7 4 vCick s
FA4vaT7 705 —05BENLT, IX BFR
X B¥o mHEEES @i hTins, 2Ok
HICEERTOEHALZIEE S = 5 — FROFT,
HEICHBI > EEREFE-> T 5,

—F, BBCEINIEERNT (FOxury
VHkEER, Turvre oEELER X BFE
HALBERILE) BT ~NTHEEETHD, oM
DFRFT—¥A e — 1t L DBEINIEL,
ChdmP ORBERTFEE) ¥ a5 7 -¥TH
HOWCKL, EORERNTEEE vy 7T -+
O—EBTHB LI, T, HEREBRT
DEL BMFEHDTws4var 72 —Tk-
TZDOEESHEBINECLbE0, -T, O
U ERBERTFBMAICAS L, MEEED
oIk ER & TEBERIC, —HRNICEBERT
EEEASOURERILT & iKiEs, 2hid
BEAEfP oA 2 LEBNPOHBHLIERLES
WA 5, ill, CO—HWESNWA BIEHERETR
FOEREHEDS, © FOMBEREROMEEES
FoT—BIB-ZD LI, Ky rRY9ATRH,
FicMEOGRBEEEE=ERT 2BRTICR-T,
ZhS OALZEMERE B X CER S >0 T

~Tz,

5 EBRWELCHITISIFINEVREFERE
BEDRZXARYNR—FEA
e BK (BEX - wA{LE)

¥ 3 ~¥ (Enhydrina schistosa) D% TIi360% %
HREBERED L PLDLST, BEFIA S0
EUVRART SO0 BRI TH D, myotoxin A3
HEESNEERE R 2K ) S-¥YABATH B &
BHoNTNWE, —F, A—A+ 7V TE27F
BOBIETS 347 0 e VRERT B C EMHS
hTins, EHESWE, 10BOA -2+ 5 ) 7EER
3% (Oxyuranus s. scutellatus, Notechis s. scutatus,
N. ater serventyi, N.a. humphreysi, Acanthophis
antarcticus, Austrelaps superba, Pseudonaja tex-
tilis, Pseudechis australis, Pseudechis porphyriacus
and Pseudechis colletti) % CM-Sephadex C-25,
SP-Sephadex C-25 23 A5 L u= )35



106

74 —=THEL, KTHEE (A7 rRER
T HEREFH Iz, 0EDH B, 45 (A. superba,
P. australis, P. porphyriacus and P. colletti) Dig
Bbho 4HBO H—-LEHPEB, hoildfh
bl X EETED w2 K )~ FABATH
D 120-12908D 7 I/ BRERHE O R I3NT B
D, T AT (GTRIZ13,400-
14,200), Zh o DOEEFED LDs, 13 4.3-7.7 mg/kg
(s.c) THY, 1AV vr R 0.5-50mg/kg
(s.c) T#YD SN, myonecrosis DEFFKITEE
& LT creatine kinase (CK) D iEHE#MAsE S h
T B D, P.colletti @ fractionIl TiI, 3147
o ¥ VR % - T dose dependent 753 CK ® &
PRI R Shic, 71 BEKLE T, E
schistosa @ myotoxin, presynaptic toxin O
notexin SRS E L, COZEMLDS, T/
BEMNOHRAES B DEEL LGNS,

KRKRYN—-YAFEREELOP, XBZEOYT
o=y PEEERAELTOLARERSE, 147
o € v REATOHhIT, presynaptic toxin, cardio-
toxin B2 OFE Dfhd toxic phospholipase 3415
NTW3, CASDEBEDT I/ BEANRZENIT
HREMEIE L, Hic His48 FUOBENFEHER
Bz B R AL & PR N B N RS O
OMFH IO THE L, Th o OBERIEEIAL
M, REOER S OBRIRIE IR D8
0D, e OBHRIGOMERE, S, BEBER
Rrofisic, FH#E, EHEERHICHEL non-enzyma-
tic site MEET EEINTV S, X, NKHH
7% B HH20RE D S RS h B RE RO
T/ BERBZLADONB LSS, HET
DOEH KT 2 HEAEPHB~OBEMPEDE LS
BAxDERDOREEEZEL SN,



107

gL —- THRE

A EIBICHIT B AEREDY 1)L RPHEFHRE

1 19EYAEF T RICHITDRE
DY XIEHNEFHRE—HEORE,
DAL X538 L REBERAIE X (ELISA) —

R =

(BEMK « BBEY » 7 4 M R)

W 22
(PR 9ANRY oy FT)

]

HEH Ei&  (REK R - MER)
@k ME (BK « #BF - BifE)
# ER (BWK-E-EHW
FH BR(BEEK « BHER - B

192D THEBHiItZ A EHILEF = <4 H
RicB s REOHRERM S ENT, BHERVE
N oDy 4 v 25 HE, BEOCMBERIG, RE
ARU SHEEH#EBYO ikAE, RU HERME
(JE) N B OHEEZERL 2,

VANAGEITE PRV Ve AERERES v —
v C6/36 2RV, 1TTHREDABRBERBMD S
NHDF 74z (TRI8EE, 2H2%, 3
M1k 208U, 20O BIB%EIT V7l
# (DHF) &b oo N, 18O 1 BKIIRK
REE, 2HO1RIAMBERBELSHESI NI,
JEv A nzid 3BEKO REKREBERKROS B 1
BEPSHHIS I, BNARELIaTE2TH
4 = #1, Culex geliclus, Cx. fuscocephala 15,5135
12257 —ndp o 3HEEI NS - 1,

BEOMBRIGIXIE &5 vV ORERIED
DMEBRGEHEMBRIGDOERIZLT LOHETHIAS
ZWHERS 5 Sbo-t. JE kK75 IgM-
ELISA (34 BE SSEH 27 BT H - 7223,
794> DHF B33 ~NTEHETH 72, BEA
DM EEET JE 1citT 5 [gM-ELISA [
HPISHAHMOTMMEIc I MO RILY, R/E
WHHNTIE v 4 V2 OFERJRICENSH S C
EBRI NI,

AH B % 20 MR B DR 4 1 75 5 B
BABRET <2 RBEELSND,

2 1982FESAEF z v v HMRICEITIRHR
DY AL RPHEFHEE - ARBEDOR

*h‘-__

FRE RR(EHX « BEEH « BEK

EHE E
(BEK « BHEM « v 4 V)

wh wE
(FPH v ANRY) ¥y FT)
HH HEX (FEX-E - 4w
Bk FlE (BRK « Bt - Bi)
# #EX (EMK-E-E$HD)
B 1969k, MABEOEFHL TS X

AEF = v A HRiCBY 2REOHEREZRZ H
WTERL-SHEORED—~BELT, Fr=
AERPLETI4DOFEROWHEH/T, AREBE
KB 5 MERCEMEBOBEIT LT - 72,

B Fzrv=A4REFRNMNREBD LT3
145% B2 19824 7 H12H 5 8 B18H O ic A
Utz, Bk, #Effg%, 7 v 7 iz (DHF) %3
hETB194 D REE WRICHKIEIR, RER
H, oA, BENSAERIE L, 17984
B oliEfi, JE R F v 7o 4 vzic %
TAHH KM REE TARTANZAGHE T2
(COBFEIHicHETB), /2, COMICTF =
v 4 REDNRFHT ABELT: BEI19TZ2LA DR
BESMEL, RERUBEERBOEEZE OBIR
ZRIFL, T, HCHA3FAOKEKERIRL v
AN AR EERST,

i BEIIBI027, K774, FRiII4E®%S
B o8I b, WKL HIE, WKESS, #
fi# 8, DHF 77, RREA#L11, ZDf28TH B, &
B, WA 1 E—SIETIO—14@mh 144 &L &
bZ LY, HEAEEBRELT . DHF 30K~



108

VEETRIHEFCHMAL, 29RUT T83% % &
W3, L LIshs, x4 EBHEEROHKET B8RS
L, WERtic, 4EOKREZHS »ICEHEE M
RAHLTHB, HEFD» o RicBERE DS
T3, DHF 85 2 v~ 4 R 7 v 7 — VD%
T CEFRCRELTEY, BEOILERRT
RIBEAERELZRTOEL, —F, BEETF =
ve 4 Bh e ki —BicRELTEY, REK
HOFELLOILE - FHRHFICLRELTBY,
g BRECHREBENBEED SN, N1AD
FERBEBI S JE v A A ABFHI NIz, F =
v ARENRHMOABRBEE 19729, SRIOK
REBRII25% L2 5D T VB D, DHF T Bikk
#, AEEELEIELRYD, ReOMHELH T
XELMEEGHD, BRMICKFIRESEMS
EHAD 5Nz,

3 198249 AEF r v A MIRICEHIT DR
DY AL ZPHEFHAT M ELHRY

i A —

WH &R (WA - E - 8

wh W%
(FH-vAr2) v FT)

Bk RE (K - BF - B

R %

(BEWK - BFREPF» v 4 v %)

19824 7-8IC F = v = 4 TR U D EAHBK
KBIEREOHEREMS BHT, BHE WKL,
5 v 7 gk (DHF) 75 &) 356 IcEERO
M A ERE JE), i7" v 7 (DEN) ki Bkt
K£ME HD EEME L, mMEZHZSTIm
BEEAEREET -1

() BEOMBEDBM: liE 98#]) k> T
g & BEER 2 Shiz BED 11.1% (3/36),
DHF LEFEZM I Nz BED 18.4% (9/49) %
Zhzh JE,DEN L iEFHCE L, JE &
ED 4% FEY, DHF BED 6 M4 Eijs
#ELN, Chic HI Ktk JE, DEN v £ vz
BYRDOEDH 5 BELTDTHRPIITH, HE
133340, 1969-734:0D SEATO MFIRFTDHE
LURBREOHMERD, 2O EEFThS

Hui > JE, DEN %% 4 A = D86 B DS 19704F 65
ICHNEHRKOBENTH S LEZ SN, BEMIC
WREZHINT-BEOHITHT L6 THBH
HI K&k DEN v 4 v =k % DEN [RiETid
BhEBDLNBEIEND -7, TDHHBD 1 Hn

5 DEN-1 v 4 v 298438 iz, ThicDIT
BEBHEET S,

(2) BEGEROMMBEFRE: HRMETF «
VRABHMIBIBEYIE~, FA¥F o b, 2
7, Xy, RUE 4AEHEEROA 380 —
KET2 7705 hH (WFh s KEPHER)
KB RBREER (IRFOEH R, &3
954%) D LEREICXDED N, HARRER,
A JEM A F v, 4, DEN 28
FISE—, FA¥ T o b, ATV, N3 THE
E <, migcik- TR ER L, i DEN #ifk
124 %13 10-208% T 80-90% D&t E L7z, JE
DZHNIIDEN XY BEhTERL, Hicyo—,
FAY sy b TEOHEREED -T2, Thextl
77 Y 3HRRAR, FHikMmIt, JE,DEN I
FTF =4 @ho 4 K~ S ik,
migic k3 LR, 8 JE, 5l DEN U5
O FARBEEED WEE 47.4%) Lo 4K
(15-27.3%) icl~Bhotz,

F & @ 1970 FEHiC X DEN v 4 v
F =AML BE L TOBHEMD D s
ZB, HeFzr= {1 gt COBERMHRL, #
TN — D, QRELIMRC LD EHBR
oh, 257, 4 TJEEDEN v 4 vz,
+IFE—, FA4H44y FTDEN ¥ 4 12O
BELEROGBEEMNE N, Chitkkr7T7 vyDZ
PIE,

4 JtEYA - FrovAHEEROBERKL
RUFT9 14 IILRICHT BhERE
*Kin

Bk RE
EtE E
(BEBK « BBFEP « v 4 1 =)
ey RBE, BE B R BZ,
A& & (K- %5 - Bi%)
BHEZY (B RMBFL)

(BUK « P48 « Bi%E)



2 A EHILBIcBY BWEDOY 4 v RFEH, EE
FZEAAED 12L& LT, BEAD BXRKE JE)
TANZAROF VI o4 R 1-4Bicw$ 5 B
HERGEAERRAEARI, SOORMBEXDS b 4
- (Pasang, Sarapee, Doi Saket, Mae Taeng) i3
F =4 ZHAINMBEL, Fang 3 F =<4
SHEBELOILL TAK TSN FIORHPIC
%, ULdL, Fang DA% QEFBRELICHE
ERRE, F=v~A8H0TIAGEERRN
Ve MIZMEEICKD, IOOERBEEICH D
Tii-t. Bohic BBy~ S B, 985T
H - 12, FRIIERIT, Peroxidase-anti-peroxidase
et it kK B50% 74— AP EICES 2
(Biken J., 21, 137-147, 1978),

BohkRELBET L L, OF = v~ 12
WD AWK TR, JE RO F V7 o4 vRiT 7
ARG A R FWAE ML, 10-145%
THHRRBI0%H 5V EThU EiIcET A8, 7
YT ANR2ECKHT BBERBMMOT NS &
D RVE, (2) Fang M1 BT, JE v 4
w2 S A bUARB RS REM S ek
FeaH, FzryeABMNIBXEHET S L
ZOERRBRRICS, FrIv4rzicdd s
HARBHERE, EHEMICES RRBED SNIT,
A ANZROBAERF = V=4 BBN 4K X
D 3B PITEN, GVBRRETI, Fang 281 &
F x4 BRICBNT, FHEBRFTT IV
ANARRBIN, DT IJE v 4 A RDESEE
ZFBHEENSON, B Er—-viEEIZOLND,

§ SAERF v TAHRICHITEIAFRED
DA INRPHEPRE-EHHONKES

HKi—
wh B
(FHE- 9ANVRY F v FT)
LR E
(BWBK « BFEP » ¥ 4 v 2)
BE OER  (BEK-E - #Ew
Bk M (BRK « THBF « BHEE)

£ A EILBTF = = 4 X TIRI969ELIE B A
MEDOHITMHHENT IS, TOXSH MBI Y

109

PRERVCFHEBMOBERPKE, 5K T VT
BOFRRERREZAET S LB, Thowx
T AMEREET YA VR OEBE RS S
SEETH 5,

Be BT = oA REMENFEBEOH 1%
T, F == A KABOK, BEE (BRUV 7Y,
%, ¥, K, =7 MY, HFavy, 2XARY
FAFDS BRIML, 0 MEICOWT BERKE
(F & LT JaGAr-01) Ko D-1 i3 2 HI #i)
H OB & HiA Mz R,

ZOFER, 1) HERRCOETIBERRY <
RUr5 5(100%), K (97%), ¥ (93%), X (93%),
HFav (17%), & (10%), 2XA(3%) T,
=y b L AFRETERTH -,

2) Frre T B ERIK 82%), X
(80%), *¥ (57%), 7% (31%), B (20%),
HFaw (13%), ¥ (10%) T, =7FrY & b
hrRBETEETH -1

3) v=RUT NMEIKDWT JaGAr-01 LSt
O B AR B—v 1, P-19Br-82-Thai Kt 2372~
82-Thai OHFE THF~7ch, Aligkicxts 340
KGO 3 HE D AFICEWEEZR Lz, Th
I3HE D reactivility itk 5D EEZ B,

4) ZEHYO F v 7 OHKIZ BARRKEDOHUA
MBI T2, Cross reaction LB EDTHA I,

5) B ® ELISA iz & 5 IgG #itkidl, 6004%
Plb% ki &5 74/101=78.2%, F1- IgM
Putk 320045 2L B4 Btkic & % & 32/101=31.7%
0, BHHERKLED Amplifier DRIREDSTRLDS,
M, REDOMEICS>NTS IgM Hik%E Rl 5
DERHHH,

6 YAEF z v IAHRICIHITSD Culex tri-
taeniorhynchus, Culex geridus & Culex
fuscocephala DEREL D 1 JL X HFEEICD

T
F  OER (BWK-E- R84
htE =

(EWK » BHEP « v 4 Vv R)

2AEF = V<A MR THEDPSDOHAFRRY 4
NADSMERAT, 1982487 A13EH 5 8 A12



110

HOMF =~ =4 HTDOEIBICH 3 4 hFTOEE I
A7y TEBREL, RERTIHEWE LI,
REINHODOS bARMPROENE L LTHS

nTW3B Culex tritaeniorhynchus 4,934pt, Cx.
gelidus 7,0520C, Cx. fuscocephala 3,526Vt 5

Aedes albopictus ¥& 7 v — > C6/36 %M

TYOANVRD 53BEERB I, TDER, Cx. tri-
taeniorhynchus & Cx. gelidus 75 ZhEFh 1 &

DERBED7 €A NV ADSEEINT-DBHRY

ANRIGEE NI -T2,

ASEORE L Gould et al. (1974) D&% % Z
BEIELEF 2 V<A TOEBHEOERMY 4 V2R
ARRBEXRDOZTNICH~RKEE L, TOREALH
5 MCT A7 T h S OB O MRIMME & 7§~ 7

M, vVRARAF BT LIS FThTNS
I EREL, TESEBEURME LT
WA T & 5tz IRIT Cx. tritaeniorhynchus T
DNT BB D & F BAE Rdiz 22 Gonotrophic
cycle Z 3% 2 4HE RELHO0.600F 7213
0.682% 75 HA T® Buei and Ito (1982) %
Wada er al. (1969) DR EIZIE—H LTS,
DR, F=v~AHKOBRENMLDY 4 1
2 DAEARA R O [ R & W i1 W ik i it D 4 7
BiLROBLB3BTFLLLEI icBbhs, H
TR B DT 4 VABHEEB DX S iV DiT
bbb od, COMXTHRIEEZELTWED
REMEORERBRKERE N LITLEHDT
HAHEHRMEING,



Japan. J. Trop. Med. Hyg., Vol. 12, No. 2, 1984, pp. 111-127

PROCEEDINGS OF XXV ANNUAL MEETING OF
JAPANESE SOCIETY OF TROPICAL MEDICINE

17-19 October 1983 Lux Auditorium Toyonaka

CONTENTS

i

Symposium Recent malaria status and control at hcme and abroad, Japan

S OV N -

: Chaired by M. Otsuru
Recent malaria status and control at home and abroad, Japan M. Otsuru

A new malaria campaign worked in Sudan M. Suzuki
Malaria endemic and its control in Indonesia H. Kanbara
Malaria transmission and control in Thailand T. Kurihara
Malaria: present status and its control problem in Japan H. Ohtomo
Recent malaria situation in Okinawa Prefecture, Japan H. Hasegawa

Symposium Activities of toxic component of venom in snakebite

G o WO N =

Chaired by Y. Sawai

Activities of toxic component of venom in snakebite Y. Sawai
Pathology of snakebite M. Honma
Snake neurotoxins C. C. Yang
Snake bite and venom procoagulants S. Iwanaga
Myoglobinuria causing phospholipases A in snakebite Y. Samejima

Group reports Virological and epidemiological studies on encephalitis in

northern part of Thailand

, Chaired by A. Ohya
Virological and epidemiological studies on encephalitis in Chiang Mai area,
Thailand, in the year of 1982 —Outline of the study, virus isolation and enzyme-
linked immunosorbent assay (ELISA)- A. Igarashi et al.
Virological and epidemiological studies on encephalitis in Chiang Mai area, Thai-
land, in the year of 1982 —Analysis of the patients admitted— Y. Uzuka et al.
Virological and epidemiological studies on encephalitis in Chiang Mai area,

Thailand, in the year of 1982 —Serodiagnosis and seroepidemiology—
N. Fujita et al.
A survey of neutralizing antibodies to Japanese encephalitis and dengue viruses of
healthy people in Chiang Mai area, Thailand T. Fukunaga et al.
Antibody survey on animals in Chiang Mai area, Thailand, 1982 T. Ogata et al.
Studies on bionomics of Culex tritaeniorhynchus, Culex gelidus and Culex fuscocephala
and virus isolation in Chiang Mai, Thailand A. Mori and A, Igarashi

General presentation (will be appeared in the next issue)

11



112

Symposium
Recent malaria status and control at home and abroad, Japan

1 RECENT MALARIA STATUS AND CONTROL AT HOME
AND ABROAD, JAPAN

Masamrtsu OTSURU
Department of Parasitology, School of Medicine, University of the Ryukyus

It has been known since around 1967 that DDT residual spraying which had
played a major role in malaria control after the World War II is not helpful enough
to cope with malaria. Now about half of the world population reside in endemic
areas of malaria and about 150 million people are yearly infected with it.

“Basic research in malaria” symposium was held in XXIV Annual Meeting of
this Society, 1982, and successively in this year, “Recent malaria status and control
at home and abroad, Japan” symposium was also adopted from the field of malaria.
Thus, malaria problem should be considered to be one of the most important diseases
at home and abroad, Japan, too.

In this symposium, malaria situation and campaign first in Sudan, Indonesia
and Thailand, next in Japan proper and Okinawa prefecture situated at the sub-
tropical zone will be delivered one after another.

I, chairman of this symposium, hope that all here present well lively express
their ideas and exchange various opinions in this field.

2 A NEW MALARIA CAMPAIGN WORKED IN SUDAN

MAaMorU Suzuki

Department of Parasitology, Gunma University School of Medicine
(Abstract not received in time)

3 MALARIA ENDEMIC AND ITS CONTROL IN INDONESIA

Hiroji KANBARA

Dcpartment of Protozoology, Research Institute for Microbial Diseases, Osaka University

In Indonesia, the priority of the Malaria Control Program has been given to all
the provinces of Java and Bali, whereas in the outer islands, priority is given only to
the socio-economical development areas and transmigration areas. In Java and
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Bali, the highest endemic foci remain mainly in Central Java where Anopheles aconitus,
the main vector mosquito, had already acquired resistance to DDT. Recently,
chloroquine resistant falciparum malaria has been detected in various parts of Indo-
nesia by using the in-vitro micro-test of Rieckman.

The International Cooperation Program between Indonesia and Japan on the
Project for the Promotion of Health in Northern Sumatra has begun in 1977. The
Malaria Control Activity was admitted as one of those in the program. Entomologi-
cal and epidemiological studies had been carried out since 1979. These studies
revealed that malaria endemism was restricted to the coastal areas; Anopheles sundaicus
was the primary vector; and lastly, that transmission became active in the dry season
from January to August. Based on these data, DDT was sprayed in June 1981,
December 1981 and May 1982. However, DDT spray showed minimal effect on the
reduction of mosquito density and malaria prevalence. Thereafter new methods of
malaria control as alternatives to DDT spray are being investigated.

4 MALARIA TRANSMISSION AND CONTROL IN THAILAND

TaAkEsHI KURIHARA
Department of Parasitology, Teikyo University School of Medicine

Thailand has been suffered from numerous malaria infections in many provinces
and it is reported that deaths from malaria averaged more than 50,000 annualy,
according to the Department of Communicable Disease Control, Ministry of Public
Health. In 1949, the government established a malaria control project based on the
DDT house spraying, then the control area was expanded progressively. Later the
project was reorganized and malaria eradication programme was initiated in 1964.
Mosquito vector control was the primary and most effective measure utilized in
suppressing the malaria transmission. ~Accordingly the malaria death rate showed
a reduction from 297.1 per 100,000 in 1947 to 10.3 per 100,000 in 1969.

For the past 10 years, malaria control has been the goal in areas of low receptivity
as a result of a reduction in the budget with a view to meet the cost of DDT and other
technical and social requirement. In the control areas of hilly, wooded and foothill
terrain, high malariogenic potential is engendered by the efficient vector mosquitoes,
namely Anopheles minimus and An. dirus. 'The main anti-vector measure continued to
be residual house spray with DDT at the dose of 2 g/m? generally twice a year. How-
ever, many problems are encountered in the anti-malaria operations in the control
area, such as finding of drug resistant strains of Plasmodium faleiparum; increasing
exophily among the vector mosquitoes; refusal of house spraying; and shortage of the
operation expense or equipment. In 1981, the malaria division had received
Fenitrothion supply and commenced training on the use of this chemical. Then the
field trials of the spraying were conducted recently.

‘Many malarious countries are facing similar situation and associated problems
according to various reports such as WHO report (1982). In general, the research
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in malaria has become increasingly necessary not only to answer certain basic ques-
tions but to solve the technical problems. Field study of vcctor bionomics, with
special references to the resting behaviour, is urgent for further expansion of residual
spray operation and also for the development of new anti-adult measures. The
withdrawal of the house spray operation should be occurred when the annual parasite
incidence descends to a certain level. Thus the study of alternative methods of vector
control in order to maintain the vector density at a low level, such as environmental,
biological and chemical approach of breeding sources, is also necessary. The
sanitary conditions can be greatly improved and breeding habitats reduced if the
communities are properly participated to these vector control activities. The en-
hancement of surveillance operation is also essential and the entomological investiga-
tion is an important function of the surveillance. The entomological parameters,
such as the vector density and the parous rate, should be recorded as the indicators
for the forcasting of malaria outbreaks.

35 MALARIA: PRESENT STATUS AND ITS CONTROL
PROBLEMS IN JAPAN

Hirosur OHTOMO
Department of Parasitology, Gifu University School of Medicine

The authors investigated the incidence of malaria in Japan from 1972 through
1981 for elucidating the actual situation for imported malaria. This investigation
detected 697 malaria patients, the number of patients found being much larger than
349 cases as officially reported to the Ministry of Health and Welfare during the same
period of time as mentioned above.

As for the causative species, P. vivax was most frequently identified (61.09%,),
followed by P. falciparum (28.4%,), P. ovale (2.2%,) and P. malariae (2.0%,), while it was
unknown for 3.4 per cent cases. Regarding the source of infection in relation to the
species of parasite, P. vivax and P. falciparum caused 72.2 and 20.3 per cent, respec-
tively, of 467 malaria cases occurring in Asia and Oceania, while 54.4, 28.9 and 8.3
per cent of 180 cases in Africa were due to P. falciparum, P. vivax and P. ovale, respec-
tively. Most of the cases infected in South America (12 cases) and East Mediter-
ranean area were caused with P. vivax.

Out of five cases observed in Japan, one was presumed to be due to the secondary
infection with P. falciparum through the blood transfusion from a case of imported
infection and another with P. vivax was a neonate born by a Vietnamese mother, while
in the remaining three cases with P. vivax, the route of infection was unknown.
The patients consisted of Japanese (79.1%,) and foreigners (20.1%) whose malarial
symptoms started in Japan.

In Japan, where malaria is rarely observed, thc doctors in general are poor in
clinical experiences concerning this disease and their way of handling patients could
often be inappropriate. These facts are pointed out to be responsible for the deaths
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of some patients suffering from falciparum malaria and relatively frequent post-
therapy relapses of vivax malaria. '

For the proper treatment of malaria, it is urgently required, first of all, to promote
the proficiency in diagnosis of malaria as well as to institute promptly a specific
therapy and clinical management method for malaria, especially for falciparum
malaria. It should also be considered at the national administration level to secure
the acquisition of effective and safe anti-malarial drugs.

6 RECENT MALARIA SITUATION IN OKINAWA
PREFECTURE, JAPAN

Hipeo Hasecawa
Department of Parasitology, School of Medicine, University of the Ryukyus

An epidemiological analysis was made on the recent malaria cases in Okinawa
Prefecture, Japan.

During the period from January 1971 to July 1983, 48 cases (40 Japanese and 8
foreigners) were diagnosed as malaria (Asato and Hasegawa, 1981 ; Asato, unpublished
data). Among 43 cases on which the malaria species were identified, 35 were benign
tertian malaria, 7 malignant tertian and one quartan. Oval malaria and mixed
infection were not noticed. Besides these cases, 45 cases (36 malignant tertian, 6
benign tertian and 3 mixed of both) were found in American military servicemen in
Okinawa during the period from February 1977 to May 1981 (These American
cases are excluded from the following analysis.).

All of 48 patients were males with age ranging from 0 to 58, but 42 (889%,) of
them were in the range from 21 to 50. Thirty-eight patients of 40 Japanese were the
crews of the ocean bonito fisheries working around Papua New Guinea, and were
supposed to have acquired infections in this region. Residences of the Japanese
patients were Miyako Isls. (36 cases), Okinawa Isl. (two) and Ishigaki Isl. (one) (one
unknown). Eight foreigers comprising of three Vietnamese refugees (in Motobu,
Okinawa Isl.), two Papua New Guineans, one Korean, one Philippino and one
Australian, were considered to be infected in their own countries or on the traveling
course before arriving Okinawa, except one Vietnamese newborn infant who was
supposed to have acquired infection by the transfusion of blood.

The patients were medicated with chloroquine, mixture of chloroquine and
primaquine, mixture of sulfamonomethoxine and pyrimethamine, or quinine. One
fetal case (malignant tertian malaria) and one relapse case (benign tertian malaria)
have been recorded.

In Okinawa Prefecture, the vectors of malaria parasites are bleeding throughout
the year. Light-trap collections carried out in 1981 and 1982 demonstrated 1,651
Anopheles sinensis and 156 A. minimus among a total of 12,716 mosquitoes collected at
Nakura, Ishigaki Isl., 170 A. sinensis and 387 A. minimus among 1,973 mosquitoes at
Nakazato, Miyako Isl., and 4 A. sinensis among 329 mosquitoes at Motobu, Okinawa
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Isl. (Miyagi et al., 1983).

There is no definite malaria control programme in Okinawa Prefecture at present

since the indigenous malaria had been eradicated by 1961. However, the prefectural
government has guided the medical facilities in the prefecture to report promptly the
malaria cases and to offer the blood-films in order to identify the species and given
them an appropriate advice about the treatment. The survey on the vectors has also
continued to cover the whole islands. On the other hand, the prefectural government
has instructed the ocean bonito fishery companies to prepare the antimalarial drugs.
But the adequate prophylactic chemotherapy has not always been followed by the
Crews. :
The presence of imported or induced malaria, including relapse cases and the
prevalence of anopheline mosquitoes suggest strongly the possibility to produce
endemicity again in Okinawa Prefecture. In order to reduce this risk, a complete
malaria surveillance system for all persons from malarious areas is required.
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Symposium
Activities of toxic component of venom in snake bite

1 ACTIVITIES OF TOXIC COMPONENT OF VENOM
IN SNAKEBITE

YosHIO SAwAI

Japan Snake Institute

In the occasion of 24th Annual Meeting in 1982, we had a chance to discuss on
activities of toxic component of habu venom. In this symposium, we will discuss
about venoms of snakes of Southeast Asian origin.

In general, the toxicity of venoms of snakes belonging to viperidae, elapidae and
hydrophidae was characterized by their hemorrhagic factors and post-synaptic
neurotoxin as shown in habu and cobra. On the other hand, the identification of
responsible snake in each bite is possible by the characteristic symptoms such as
necrosis, incoagulable blood, renofailure, myalgia, myoglobinuria etc., even though
the snakes belong to the same family. This is also supported by the fact that each
venom is modified its constitution by those characteristic principles in addition to
those above-mentioned factors inducing necrosis, blood coagulation, myoglobinuria,
presynaptic neurotoxin, cardiotoxin etc.

Thus the subject to be discussed in this symposium is aimed at the role of the
venom factors playing in snakebites.

2 PATHOLOGY OF SNAKEBITE

Manasu Honma

Department of Pathology, Gunma University School of Medicine
(Abstract not received in time)

3 SNAKE NEUROTOXINS
C.C. Yanc

Institute of Molecular Biology, National Tsing Hua University,
Hsinchu, Taiwan 300, Republic of China

Neurotoxin are the main toxic proteins of cobras, kraits, tiger snake and sea
snake venoms which block neuromuscular transmission and cause death of animals
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by respiratory paralysis. Snake neurotoxins are classified into two distinct types,
postsynaptic and presynaptic ncurotoxins, with respect to the mode of the inhibitory
action at the neuromuscular junction.

Postsynaptic neurotoxins block the nicotinic acetylcholin receptor at the motor
cndplate and produce a nondepolarizing block of neuromuscular transmission, just
like d-tubocurarine. Due to their strict specificity, the curarimimetic neurotoxins
have proven as important tools for the isolation and investigation of the cholinergic
receptor. Presynaptic neurotoxins specifically block neuromuscular transmission by
acting on the presynaptic motor nerve terminals and are valuable tools for the inves-
tigation of the mechanism of synaptic transmitter release.

Cobrotoxin, isolated in the crystalline state from the venom of Taiwan cobra
Naja naja atra, blocks the acetylcholine receptors on the postsynaptic membrane and
thus blocks the neuromuscular transmission. It is a small basic protein consisting of
a singlc peptide chain of 62 amino acid residues, crosslinked by four disulfide bonds.
B-Bungarotoxin isolated from Taiwan banded krait Bungarus multicinctus venom also
belongs to the postsynaptic neurotoxin, shows a great affinity to the acetylcholine
receptors of motor endplates.

Several g-Bungarotoxins, presynaptically acting neurotoxins, have also been
isolated from the same krait venom. The toxin completely inhibits the release of
acetylcholine from the motor nerve terminals without affecting the response of the
muscle to the chemical transmitter. §-Bungarotoxin consists of two dissimilar poly-
peptide chains, A chain with 120 amino acid residues and B chain with 60 residues,
crosslinked by an interchain disulfide bond and possesses a weak phospholipase A,
activity. The amino acid sequence of the A chain is homologous with that of the
single chain notexin from the venom of Australian tiger snake Nofechis scutatus scutatus,
basic subunit of crotoxin from South American rattlesnake Crotalus durissus terrificus
and all three subunits of taipoxin from Australian snake Taipan Oxiuranus scutellatus
scutellatus venom.

All presynaptically acting neurotoxins are basic phospholipase A, (PLA;) per se
or contain a basic PLA; as an indispensable part of their structures. An approach to
clucidate the relationship between toxicity and enzymatic activity of PLA, can be
achieved by chemical modifications of various amino acid residues in the enzyme
molecules. Alkylation of His-48 at the active site in snake venom PLA, lead to a
dramatic and equal loss of enzymatic activity and lethal toxicity, whereas by means
of lysine modification a successful dissociation of enzymatic and pharmacological
properties has been achieved. Thus modification of the PLA;, enzyme with pottasium
cyanatc at pH 8.0 resulted in selective carbamilation of Lys-residues, showing that
the carbamylation did not affect the enzymatic activities but the lethality and various
pharmacological activities were drastically reduced or abolished. Modification of
carboxylate group, on the other hand, causes loss of enzymatic activities but preser-
vation of considerable pharmacological potency. Thus, it is concluded that the
toxicity of pure PLA; may be due to a direct non-enzymatic effect which does not
correlate with level of phospholipid hydrolysis and that the direct effect is prominent
in the relative toxic PLA,; enzyme.

Regarding the structure and function of cobrotoxin, it is elucidated that on re-
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duction with g-mercaptoethanol cobrotoxin displays eight SH group and it lost its
lethality and antigenic specificity and conformational change occurred concurrently.
Reduced cobrotoxin, however, by gentle air oxidation, yields a biologically active
product showing essentially the same ORD and CD curves as those of native toxin.
It is also indicated that when the invariant Tyr-25 which appcars to be “buried” in
the molecule was modified in the presence of 5 M gusnifine-HCI, the toxin lost its
biological activity. These facts suggest that the integrity of the disulfide bonds and
the Tyr-25 in cobrotoxin is essential for its biological functions.

It is also elucidated that by the selective chemical modification, two cation groups
of ¢e-amino group of Lys-47 and guanidino group Arg-33, both of which are common
to all known postsynaptic snake neurotoxin conjugate specifically with the acetyl-
choline receptor on the motor endplate and result the blockade of neuromuscular
transmission.

4 SNAKE BITE AND VENOM PROCOAGULANTS

Sapaaki IwanNaca

Department of Biology, Faculty of Science, Kyushu University

Snake venom contains several proteases, including endopeptidases, peptidases,
proteinases with a limited specificity such as thrombin-like enzyme, prothrombin
activator, Factor X and IX activators, kininogenase and arginine ester hydrolase.
Most of these proteases, with the exception of peptidases, are mainly found in crotalid
and viperid venoms and closely associated with some pathological action, such as
hemorrhage, thrombosis, hypotension or edema formation induced by these snake
bites. The occurence of hemorrhage is one of the most striking consequences of the
snake bite. Bleeding in several organs such as the muscle tissues, brain, lungs and
kidneys is often encountered. There are many evidences that such severe hemorrhage
is induced by the endopeptidases contained abundantly in crotalid venoms. It is of
interest to note that most of the venom endopeptidases inactivate specifically plasma
protease inhibitors, such as a;-antitrypsin and antithrombin III.

On the other hand, it is well known that crotalid and viperid venoms contain
several procoagulants which induce activation of the blood coagulation factors,
fibrinogen, factor X, factor IX, factor V, protein C and prothrombin, although
there is a singificant difference in the procoagulant contents of each venom. These
procoagulants modify the blood coagulation system as well as the physiology of
hemostasis and result in thrombosis. One of the most well-known venom procoagu-
lant is a factor X-activating enzyme found in the venom of Vipera russelli. This pro-
coagulant, in addition to thrombin-like enzyme, such as reptilase, ancrod and
batroxobin, have been used as therapeutic agents. The prothrombin activator
contained in the venom of Echis carinatus is also well-known. The activator catalyzes
the prothrombin to a-thrombin. These components have been extensively purified
and characterized biochemically. In this symposium, I have described a recent
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progress of biochemistry of the venom procoagulants listed in Table.

Table Snake venom components associated with hemorrhage and thrombosis
Components Venoms Mol. Wt. Biological Functions
Platelet T. okinavensis induces platelet aggregation and
. i 400,000 -
aggregation factor 7. flavoviridis release reaction
Thrombin-like B. atrox, 37.000 releases only fibrinopeptide A in the
enzyme C. adamanteus ’ conversion of fibrinogen to fibrin
Prothrombin E. carinatus ’ . .
activator Notechis scutatus 57,000 fstalzﬁgzglbei;l:onversmn of prothrombin
Rhabdophis tigrinus a
Factors X, IX and Vipera russelli 79.000 catalyses the activation of Factors
protein C activators ’ X, IX and protein C
Kininogenase A. halys blomhoffii releases bradykinin from plasma
. ; 35,000 S
Bitis gabonica ’ kininogens
Anticoagulant A. acutus, inhibits the conversion of prothrombin
T. gramineus to a-thrombin by Factor Xa
Endopeptidases Crotalid and 24,000~ inactivates a,-antitrypsin and
Viperid venoms 95,000 antithrombin IIT
Iactor XIII B. asper, activates plasma protransglutaminase
activator B. mogjeni (Factor XIITI)
Hemorrhagic Crotalid and 24,000~  induces lysis of connective tissue and
factors Viperid venoms 95,000 basement membrane
Arginine ester A. halys blomhaffi, . . -
hydrolases C. atrox, C. viridis 35,000 increases capillary permeability
Phospholipase A, Elapid, Crotalid .. .
ospholip - dei’peri da ! 14,000 ﬂzg:'&lyzi:s phospholipids and induces
venoms s
T: Trimeresurus, B: Bothrops, A: Agkistrodon, C: Crotalus.

5 MYOGLOBINURIA CAUSING PHOSPHOLIPASES A
IN SNAKEBITE

Yujr SAMEJIMA

Hoshi College of Pharmacy

Myoglobinuria is the most conspicuous symptom in sea snake (Enhydrina
schistosa) as well as in several Australian Elapidae snake envenomations. The
active principle in E. schistosa venom producing myoglobinuria has been characterized
as a basic phospholipase A. This paper reports the fractionation of 10 Australian
snake venoms. Ten Australian snake venoms (Oxyuranus s. scutellatus, Notechis s.
scutatus, N. ater serventyi, N. a. humphreysi, Acanthophis antarcticus, Austrelaps superba,
Pseudonaja textilis, Pseudechis australis, Pseudechis porphyriacus and Pseudechis colletti)
were fractionated by column chromatography on CM-Sephadex C-25 and the isolated
fractions were tested in mice for ability to produce myoglobinuria after s.c. injection.
Only venom fractions from A. superba, P. australis, P. porphyriacus and P. collett: produced
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this effect. Pure factors were obtained from the latter three venoms and shown to
be neutral or basic phospholipases A containing 120-129 amino acid residues (formula
weight between 13,400 and 14,200). The enzymes have acute LDj values (s.c.
injection) of 4.3-7.7 mg/kg, but the minimum doses to produce myoglobinuria in
mice are between 0.5 and 5.0 mg/kg. Phospholipase A (fraction I1) from Pseudechis
colletti guttatus venom caused a dose dependent increase of Creatin Kinase level and
myoglobinuria. The amino acid compositions of the four phospholipases A from
P. porphyriacus, P. australis and P. colletti show many features in common as compared
to the myotoxin from E. schistosa venom, mulgotoxin a from P. australis and notexin
from Notechis s. scutatus venom: total number of residues between 119-129, high content
of aspartic acid, glycine, alanine, lysine and mostly 14 half-cystine residues suggesting
seven disulfide bridges. ‘

Several of the most potent venom toxins are either basic phospholipases A or
contain a subunit of phospholipase A. To this group belong presynaptic toxins,
myoglobinuria factor, cardiotoxins and toxic phospholipases A. There is no striking
dissimilarity among these phospholipases A in amino acid compositions, the sequences
around the N-terminal regions (Interface recognition site) and the enzymatic active
site (His 48). Thus the specificity for toxic and pharmacological effects must reside
somewhere else in molecules.
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Group reports

Virological and epidemiological studies on encephalitis
in northern part of Thailand

1 VIROLOGICAL AND EPIDEMIOLOGICAL STUDIES ON
ENCEPHALITIS IN CHIANG MAI AREA, THAILAND, IN
THE YEAR OF 1982 -OUTLINE OF THE STUDY,
VIRUS ISOLATION AND ENZYME-LINKED
IMMUNOSORBENT ASSAY (ELISA)-

AKIrRA IcarasHI!, Takayuki OcaTaZ?, Nosuva FujiTas,
TosHiHiko Fukunacat, Akio Morr®
AND YosHio Uzuka$
Department of Virology, Institute for Tropical Medicine, Nagasaki University!, Department of
Virology and Rickettsiology, National Institute of Health, Tokyo?, Department of
Microbiology, Kobe University School of Medicine®, Department of Preventive
Medicine, Research Institute for Microbial Diseases, Osaka University?,
Department of Medical Zoology, Nagasaki University
School of Medicine’ and Department of Internal
Medicine, Institute for Tropical Medicine,
Nagasaki University?®

Studies were performed during July and August, 1982, in Chiang Mai area,
Northern Thailand, in order to obtain recent informations on encephalitis, by isolation
of viruses from clinical materials and field-caught mosquitoes, serological examination
on hospitalized patients, healthy humans and various vertebrates, and entomological
studies on vector mosquitoes of Japanese encephalitis (JE) virus. Virus isolation
was performed by inoculation to Aedes albopictus, clone C6/36, cells. Eleven strains
of dengue viruses (8 type 1, 2 type 2, and 1 type 3 viruses) from 177 peripheral bloods
of hospitalized patients. Nine of the isolates were obtained from dengue hemorrhagic
fever (DHF) patients, but one of the type 1 virus was obtained from encephalitis, and
one of the type 2 virus from aseptic meningitis patient, respectively. While, JE
virus was isolated from one of the three postmortem brain materials of encephalitis
patients, but isolation from 15,513 mosquitoes of Culex tritaeniorhynchus, Cx. gelidus
and Cx. fuscocephala in 125 pools turned out to be negative.

Serological examination on patients’ sera showed that hemagglutination
inhibition test did not always give clear-cut results because of the cross-reactivity
between JE and dengue viruses and did not give high efficiency of serodiagnosis.
Positive IgM-ELISA against JE antigen was observed in 27 out of 55 encephalitis
cases with totally negative results with 79 DHF cases. Seroepidemiological survey
on healthy humans showed that the positive rates of IgM-ELISA against JE antigen
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were significantly different among five sampling places, indicating the inhomogeneity
of recent infection rate by JE virus throughout the study area.

Many of the Hill Tribe people were found to have suffered from encephalitis.
Because of their cultural habitats, which do not possess watered ricc fields, the mecha-
nism or route of infection of these people would be worth-while to study in the future.

2 VIROLOGICAL AND EPIDEMIOLOGICAL STUDIES ON
ENCEPHALITIS IN CHIANG MAI AREA, THAILAND, IN
THE YEAR OF 1982 -ANALYSIS OF THE
ADMITTED PATIENTS-

Yosuio Uzukal, AKIRA IcarasHIZ, TAKAYUKI OcGATA3, NoBUYA FujiTal,

Tosuiniko Fukunaca’ AND Akio MoORI®
Department of Internal Medicine!, and Department of Virology?, Institute for Tropical

Medicine, Nagasaki University, Department of Virology and Rickettsiology,
National Institute of Health, Tokyo?, Department of Microbiology,
Kobe University School of Medicine!, Department of Preventive
Medicine, Research Institute for Microbial Diseases, Osaka
University® and Department of Medical Zoology,
Nagasaki University School of Medicine®

From July 12 to August 18, 179 hospitalized patients with clinical diagnosis of
encephalitis (55 cases), meningitis (8 cases), Dengue hemorrhagic fever (D.H.F.)
(77 cases), unknown fever (11 cases) and other diseases (28 cases) were examined
in Chiang Mai area, Thailand. Largest number of encephalitis cases were observed
in the age group of 10-14 years old, whereas, the patients with D.H.F. were most
numerous in the age group of 20-29 years old. These age distributions basically
shifted toward older age group, comparing with those in Thailand as a whole. The
distribution of encephalitis patients was different from those of D.H.F. patients
according to their home address. Patients with D.H.F. appeared to be concentrated
in and around Chiang Mai City, whereas, those with encephalitis were observed
throughout Chiang Mai Valley, and even in the woodlands. All blood specimens
collected from these 179 patients were serologically examined on the antibody titer
against JE virus and dengue viruses, and also cultured to isolate arboviruses.
Although the details of these results will be reported separately, so many cases of
Japanese encephalitis and D.H.F. were confirmed. And JE virus was isolated from
one of the three postmortem brain specimens.

From this study, recent epidemic of Japanese encephalitis in Chiang Mai area,
Thailand, was confirmed, and the characteristics of this epidemic, i.e., age distribution,
geographical distribution, and so on, were revealed.
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3 VIROLOGICAL AND EPIDEMIOLOGICAL STUDIES ON
ENCEPHALITIS IN CHIANG MAI AREA, THAILAND, IN
THE YEAR OF 1982 -SERODIAGNOSIS AND
SEROEPIDEMIOLOGY-

Nosuva Fujital, Takavuki OcAaTAZ, ToSHIHIKO FUKUNAGAS
AND AKIRA IGArRAsHI? ‘

Department of Microbiology, Kobe University School of Medicine!, Department of Virology and
Rickettsiology, National Institute of Health, Tokyo?, Department of Preventive Medicine,
Research Institute for Microbial Diseases, Osaka University® and Department of
Virology, Institute for Tropical Mcdicine, Nagasaki University*

In July-August 1982, a human seroepidemiological study was conducted in
Chiang Mai area, Thailand. Paired sera collected from 98 patients hospitalized
with encephalitis, dengue hemorrhagic fever and others, and 954 sera from healthy in-
digenous residents in four study areas (Sarapee, Doi Saked, Mae Taeng and Pasang),
near Chaing Mai City, in the Chiang Mai Valley and one study area (Fang), located
approximatery 160 km north of Chiang Mai City, in the basin of the River Mae-
Khong were tested for hemagglutination inhibition (HI) antibody against Japanese
encephalitis (JE) and dengue (DEN) type 1, 2, 3 and 4 viruses.

Antibody to JE virus was comparatively highly prevalent intlocalities of Mae-
Tang and Pasang, rare in Fang. DEN antibody was highly prevalent in all four
study areas in Chiang Mai Valley, except in Fang. Compared with data (1969-73)
reported by SEATO Institute and other investigators, there is every indication that
a prevalence of DEN virus has been increasing in Chiang Mai area since 1970, par-
ticularly in the Chiang Mai Valley, rare in the basin of the River Mae-Khong.

4 A SURVEY OF NEUTRALIZING ANTIBODIES TO JAPANESE
ENCEPHALITIS AND DENGUE VIRUSES OF HEALTHY
PEOPLE IN CHIANG MAI AREA, THAILAND

TosuiHiko Fukunacal, AKIRA IcarasHI?, YosHINOBU OKUNO!,
Tsuvosm1 IsuiMINE!L, Masayukr Tapano!, Yuraka OkamoTol
AND KoNosuke Fukan
Department of Preventive Medicine, Research Instituté for Microbial Diseases, Osaka
University!, Department of Virology, Institute for Tropical Medicine, Nagasaki
University? and The Foundation of Research Institute for Microbial
Diseases, Osaka University?

A total number of 985 blood specimens collected from healthy people at five
districts, four (Pasang, Sarapee, Doi Saket, Mae Taeng) locate in the Chiang Mai
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Valley and another district, Fang, locates in another valley, which is 160 km far
and separated by mountainous zones from the Chiang Mai Valley. People were
devided into nine age-groups; 1-3, 4-6, 7-9, 10-14, 15-19, 20-29, 30-39, 40-49, and
over 50 years, and about 20 specimens were collected in each age-group in each
district. The ncutralization tests were performed by the 50 per cent focus reduction
method, employing peroxidase-anti-peroxidasc staining technique (Biken J., 21,
137-147). '

The results of the tests were analyzed and summarized as follows: (1) The
serum specimens from the four districts in the Chiang Mai Valley showed similar
patterns of the positive ratios of neutralizing antibodies to Japanese encephalitis
(JE) and dengue viruses by the age-group and at the age of 10-14 years the ratios
reached 70 per cent or higher, except the ratio to dengue type 2 virus, which appeared
lower. (2) The serum specimens in Fang District showed a pattern of the increasing
positive ratio of neutralizing antibody to JE virus with increase of age as seen with
those in the Chiang Mai Valley, though the positive ratio increased less rapidly with
increase of age than thosc in the Chiang Mai Valley. The positive ratios of
neutralizing antibodies to dengue viruses did not show the increase with increase of
age, indicating that the prevalences of dengue type 1-4 viruses in Fang District were
much lower than those in the Chiang Mai Valley. (3) By the analysis of serum
specimens with positive neutralizing antibody to a single type of dengue viruses, it
was demonstrated that all four serotypes of dengue viruses had existed in all five
districts. (4) At present, the major part of infantile population in the Chiang Mai
area, including Fang District, seems to be exposed to dengue viruses first and then
infected with JE virus. v

5 ANTIBODY SURVEY ON ANIMALS IN CHIANG MAI
AREA, THAILAND, 1982

TaravUKI Ocatal, AKIRA IcArRAsHIZ, NoBUYA [FujiTAS,
AND TosHiHIKO FURKUNAGA? '

Department of Virology and Rickettsiology, National Institute of Health, Tokyo!,
Department of Virology, Institute for Tropical Medicine, Nagasaki University?,
Department of Microbiology, Kobe University School of Medicine?® and
Department of Preventive Medicine, Research Institute for

Microbial Diseases, Osaka University*

During a study period from July 19 to August 17, 1982, in Chiang Mai area,
serum specimens were collected from various vertebrates in order to measure antibody
titers against Japanese encephalitis (JE) and Dengue viruses by the hemagglutination
inhibition (HI) test. The purpose is to know the antibody prevalence among these
vertebrates which might serve as hosts of JE virus. Some of them may be an effective
amplifier of the virus like swine in Japan (Scherer et al., 1959; Konno et al., 1966).

Taking the HI titer of 10: 1 as a positive antibody limit, the antibody positive
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rate as measured by JE antigen is high in horses (1009,), mules (1009,), swine (97%,),
sheep (939%,), dogs (93%,), however the rate is low in monkeys (109%,), ducks (179%,),
sparrows (3%,), and none in chikens and lizards.

The antibody prevalence rate decreased when HI titers were mecasured by
Dengue-1 antigen to the following values: swine (829,), dogs (809,), sheep (579%,),
mules (319,), horses (209%), ducks (139,), monkeys (109,), respectively. High
antibody positive rate among horses and mules is reasonable, since they are sus-
ceptible to JE virus (Clarke and Casals, 1965), and their titers were even higher
than that in swine, the most important amplifier. High antibody positive rate and
high titer of HI antibodies among sheep and dogs were remarkable.

HI antibodies measured by Dengue might be ascribed to the cross reacting
antibody after JE virus infection, since the antibody titer to JE antigen was sig-
nificantly higher than that to the Dengue antigen. There remains a possibility that
their antibodies were made by both virus infections. ‘

6 STUDIES ON BIONOMICS OF Culex tritaeniorhynchus,
Culex gelidus AND Culex fuscocephala AND VIRUS
ISOLATION IN CHIANG MAI, THAILAND

Ak10 MoRI! AND AKIRA IGARASHIZ

Department of Medical Zoology, Nagasaki University School of Medicine! and
Department of Virology, Institute for Tropical Medicine, Nagasaki University?

Collections of mosquitoes were made by using light traps at four collection sites
for the period from July 13 to August 12 around Chiang Mai City, and virus isolation
was attempted from the collected mosquitoes using C6/36 clone Aedes albopictus cells.

Four thousand nine hundred and thirty five Culex tritaeniorhynchus, 7,052 Cx. gelidus
and 3,526 Cx. fuscocephala were sorted from the collected mosquitoes and processed
for virus isolation. Two strains of unidentified flavivirus were isolated from Cx.
tritaeniorhynchus and Cx. gelidus, and 59 unidentified filtrable agents which produced
various extent of cytopathic changes to C6/36 cells were found. From the present
result and findings of Gould et al. (1974), it is clear that the infection rate of these
mosquitoes with JE virus is lower in Chiang Mai area than in Japan.

In order to elucidate the factors causing the low infection rate, host preference
was tested on the source of blood meals in freshly engorged females. The results
of this observation indicated that a lot of these mosquitoes fed porcine blood. This
result did not agree with Gould and co-workers’ data that these mosquitoes prefer
buffalo and cattle to pigs or humans, and that the bovine population serves to dampen
the spread of JE virus in Chiang Mai area.

Estimations were attempted for the daily survival rate of Cx. tritaeniorhynchus
females based on the data of parous rates in the field and the assumption that the
gonotrophic cycle to be three or four days. Thus, the daily survival rate is estimated
as 0.600 or 0.682 respectively. This values of survival rates were approximately



127

similar to the results of Buei and Ito (1982) and Wada et al. (1969) in Japan.
Therefore, the low infection rate of these mosquitoes with JE virus in Chiang
Mai area cannot be explained by shorter life span of the mosquitoes. It may be
considered that a large number of these mosquitoes emerging in Chiang Mai area
could cover their low infection rate with JE virus, resulting in many apparent cases.
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