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Abstract: Subcellular antigen localization in Toxoplasma gondii was studied by immunoelectron microscopy
using sera obtained from congenital toxoplasmosis neonates or the mother. IgG and IgM antibodies bound
specifically to the dense granules and rhoptries, but little bound to the cytoplasm of the organism or its
tegmentum. The results indicate the importance of dense granules and rhoptries as a storage site for the
antigens, which would be released and stimulate antibody production in human toxoplasmosis.

INTRODUCTION

Toxoplasma gondii is an intracellular protozoan
parasite, which invades a wide variety of hosts and host
cell types. Although many people infected with this
organism are asymptomatic, infection during the preg-
nancy causes trasplacental transmission to the fetus and
induces congenital toxoplasmosis. Various kinds of
antigenic molecules have been isolated from 7. gondii:
tachyzoite membrane surface antigens (Johnson et al.,
1983), cytoplasmic antigens (Sharma et al., 1984;
Schwartzman, 1986; Sadak et al., 1988), and excreted-
secreted or circulating antigens (Van Knapen and Pang-
gabean, 1977; Hughes and Van Knapen, 1982; Darcy et
al., 1988; Decoster et al., 1988; Cesbron-Delauw et al.,
1989; Charif et al., 1990). Antibodies raised in mice
against 21-, 27-, and 28.5-kDa antigens were found to
recognize dense granules as well as host cell-modified
phagosomes (Charif et al., 1990; Matsuura ef al., 1992).
These results suggest that dense granules are an impor-
tant storage site for antigens which may induce anti-
body responses at least in experimental animals. In
human toxoplasmosis, however, the major target
antigens and their subcellular localization in the organ-
ism have not been fully elucidated.

In the present study, we report the localization of

antigenic molocules by immunoelectron microscopy that
are recognized by sera obtained from congenital toxo-
plasmosis neonates and a mother.

MATERIALS AND METHODS

Sera were obtained from two newborns with con-
genital toxoplasmosis and the mother who gave birth to
one of them. Both babies showed hydrocephalus, retino-
choroiditis, periventricular calcification, and some other
neurological symptoms, while the mother was
asymptomatic. Dye-test titers were 1:4096 in the babies
and the mother. Normal sera were obtained from young
adult volunteers whose dye-test titers were less than 1:
4,

Two strains of 7. gondii, RH and SK, were used in
this study, the latter of which was isolated from the
cerebrospinal fluid of one of the babies. Both strains
were maintained by serial intraperitoneal inoculation in
ICR mice.

For immunoelectron microscopy, tachyzoites
obtained from mice were washed with 0.IM phosphate
buffered saline (PBS) and fixed for 30 min at room
temperature with a solution containing 19 paraformal-
dehyde and 0.1% glutaraldehyde in 0.IM phosphate
buffer (PB), pH 7.4. Samples were washed with PB,
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Figures 1-8 Subcellular localization of Toxoplasma gondii antigens recognized by sera from
congenital toxoplasmosis neonates and a mother. Sections of 7. gondii were
incubated with sera from toxoplasmosis babies (Fig. 1-4), serum from a mother of
toxoplasmosis baby (Figs. 5, 6), serum from a healthy volunteer (Fig. 7), or only
with PBS (Fig. 8). The specimens were then incubated with rabbit anti-human
IgG (Figs. 1, 2, 3, 5, 6, 7, 8) or with anti-human IgM (Fig. 4), and finally reacted
with colloidal gold-conjugated goat anti-rabbit IgG. In Figs. 1-6, gold particles
are localized on the rhoptries (R), dense granules (D) and sparsely on micronemes
(Mi). N: nucleus Bar=1 ym



dehydrated in an ethanol series, and embedded in LR
White resin (London Resin Co., Surrey, UK.). After
polymerization at 37°C for 5 days, ultrathin sections
were cut, mounted on nickel grids, and etched for 1 h at
37°C with sodium metaperiodate saturated aqueous solu-
tion. The grids were rinsed with distilled water and
blocked with 5% (w/v) non-fat dried milk in PBS, pH
7.4, containing 0.01% (v/v) Tween-20 for 30 min at
room temperature. Sections were incubated for 2 h at
room temperature with patients’ sera (diluted 1:125) as
the first antibody. As a negative control, normal sera
from healthy adults were applied. Additional negative
control sections were incubated only with PBS. The
grids were rinsed with PBS containing 0.01% Tween-20
(PBS-Tween), and then incubated with rabbit anti-
human IgG, IgM or total Igs (diluted 1:100; Cappel,
Westchester, PA) for 1 h at room temperature. Sections
were then washed and incubated with goat anti-rabbit
IgG conjugated with colloidal-gold particles (15 nm;
Janssen Life Science Products, Beerse, Belgium) for 1 h
at room temperature. The grids were washed with PBS-
Tween, stained in 2% uranyl acetate, carbon-coated,
and then observed under a JEOL 100S electron micro-
scope.

RESULTS AND DISCUSSION

Using the babies’ sera, immunogold labeling was
observed mainly over the matrix of dense granules (Fig.
2, 3, 4) and rhoptries (Fig. 1, 2, 4), and sparsely on
micronemes (Fig. 2, 3). Serum from the mother showed
the similar gold labeling to these organelles (Fig. 5, 6).
 There were no significant differences for IgG (Fig. 1, 2,
3, 5, 6) and IgM (Fig. 4) in the labeling pattern, or
between RH and SK strains. Sections incubated with
normal sera (Fig. 7) or control sections without primary
antibody (Fig. 8) were unlabeled.

The present immunoelectron microscopic study
showed that antibodies from both the neonates with
congenital toxoplasmosis and the asymptomatic mother
mainly recognized dense granules and rhoptries with
little labeling in cytoplasm and tegmentum of the organ-
ism.

It has been reported that rhoptries contain antigens
of 55- and 60-kDa, that are suggested to be secreted
(Sadak ef al., 1988; Schwartzman and Krug, 1989).
Dense granules also seem to have antigens that would be
released after host cell invasion; the 21-, 27-, and 28.5-
kDa antigens were identified in dense granules as well as
in the network of microvilli present within the parasito-
phorous vacuoles, (Charif et al., 1990). Furthermore,

secretory antigens were observed in the serum within
one day after infection (Van Knapen and Panggabean,
1977), and were recognized by human sera from toxo-
plasmosis patients (Decoster et al., 1988). At least some
of the antibodies raised against secretory antigens seem
to be protective, since these antigens reportedly induced
both antibody-mediated and cell-mediated protective
immunity against 7. gondii infection in nude athymic
rats (Darcy et al., 1988).

The present results indicated that rhoptries and
dense granules are major sites for antigens which might
be secrete when 7. gondii invades into host cells and
induce antibody response in human toxoplasmosis.
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EFFECT OF DEOXYSPERGUALIN
ON THE GROWTH OF
PLASMODIUM BERGHEI IN MICE
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Abstract: Effects of deoxyspergualine (DSG), an immunosuppressive agent and polyamine synthesis in-
hibitor, on the rodent malarial protozoa Plasmodium berghei development was studied iz vive. DSG at doses
of 5mg/kg body weight (b.w.) was injected intraperitonealy into mice (Balb/c) that had been infected with
P. berghei (ANKA strain). DSG injection showed to be effective in reducing the percentage of parasitemia
and spleen weight and in prolonging the survival days of infected mice. These findings in this study suggest
the possibility that DSG could be developed as a candidate for anti-malarial drugs.

Key words: Deoxyspergualin, Malaria, Plasmodium berghei

INTRODUCTION

Since the resistance of Plasmodium falciparum
(Harinasuta et al., 1962) to almost all type of anti
-malarial drugs was shown to have appeared, the devel-
opment of a new type of effective anti-malarial drug
have been desired (Arnold et al., 1990). We had tried to
use polyamine inhibitors for the anti-malarial drugs in
this study.

Polyamines play important roles in the proliferation
of cellular DNA, RNA and protein synthesis as well as
the cell synthesis. Poliamine inhibitors inhibited the
growth of some bacteria species (Midorikawa et al.,
1991). Deoxyspergualin (DSG) (Iwasawa et al., 1982),
a potent immunosuppressive agent (Suzuki ef al., 1987),
was proved to be an inhibitor of polyamine synthesis.
We have demonstrated that DSG showed antimicrobial
activity on some bacterial strains (Hibasami ef al.,
1991). In the present study, we investigated the effects
of DSG on proliferation of a rodent malarial parasite,
Plasmodium berghet.

MATERIALS AND METHODS

Malarial strain

In vivo culture of Plasmodium berghei (P. berghei)
ANKA strain kept in the liguid N, was used through out
the present experiment (Matsuoka et al., 1992).

Experimental animals
Erythrocytes that have been infected with P. bergh-
ei, (% parasitemias were 5%), were injected to mice
(Balb/c) intraperitoneally (i.p.).
Chemicals
DSG was produced by Takara Shuzo Co. LTD,,
Kyoto Japan. Solution of DSG for injection was prepar-
ed in distilled water and was sterilized through 0.45
millipore membrane filter. Solutions of various concen-
trations of DSG and quinine HCl was prepared for
injection as follows (Watt et al., 1992).
Procedure of study
Thirty mice were divided into 5 groups of Group A
to E (6 mice per each) as follows for the first experi-
ment.
A: Control mice, infected with P. berghei.
B: Infected mice injected with 5.0 mg DSG/kg/day for
6 days.
C: Infected mice injected with 2.5mg DSG/kg/day for
6 days.
D: Infected mice injected with 2.5mg quinine/kg/day
hydrochloride for 6 days.
E: Non-infected mice injected with 5mg DSG/kg/day
for 6 days.
Four mice for Group A and six mice for other treat-
ments (B to C) were used in each group. DSG and
quinine HCI were administered once a day for 6 days to
the mice. These treatments were started when 10 days

"Depatment of Medical Nutrition, Suzuka University of Medical Sciences and Technology
*Department of Public Health, Schoool of Medicine, Mie University



had passed and % parasitemia became 2 to 10% follow-
ing the injection of mice (i.p.) with P. berghei. Percent-
age parasitemia and survival days after the first treat-
ment were noted in this experiment.

In the second experiment, 18 mice infected with P.
berghei were divided into 3 groups that had the treat-
ment as follows.

A: DSG (2.5mg/kg/day) administrated daily for 12
days.

B: DSG (2.5mg/kg/day) administrated on every other
day for 12 days.

C: Quinine HCl (25mg/kg/day) administrated daily
for 12 days.

Method of injection of DSG and quinine HCl was
similar to that in the first experiment. Percentage
parasitemia of each mouse was noted since the first
treatment of drug. ,

In the third experiment, 6 infected mice with P.
berghei were used. In this case, the administration of
DSG (2.5mg/kg) was started at the time when ‘the
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infected erythrocytes appeared in the mouse and
stopped when the infected malarial parasites had
disappeared in the blood of each mouse. Then, when
parasite appeared again, the administration of DSG was
started again until 9§ parasitemia decreased to 09%.
Administration of DSG was started when the parasites
appeared again.
Spleen weights

Six mice were infected with P. berghei on the same
day. After the infection of parasite was confirmed,
these mice were divided into 2 groups. In one group
DSG treatment (2.5mg/kg, i.p.) was continued until all
the mice became 0% parasitemia. Another group did
not recieved any treatment. Then 5 days ofter the first
treatment, spleen weight of all mice were measured.
The spleen of 3 non-infected mice were also weighed as
controls.

80
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Figure 1 Effects of DSG and Quinine treatment on increasing the 95 parsitemia of
P. berghei and survival days after the first treatment in first experiment.



RESULTS

Twenty-two out of 24 mice inoculated with P.
berghei were positive for the parasite in smear of the
erythrocyte. It was after 10 days from the inoculation of
P. berghei. As the remaining 2 mice were not able to be
infected well with P. berghei (too late to increase the
parasitemia) they were excluded from group A. Then
the number of mice in group A (control) had 4. Other
4 groups had 6 mice each. The first treatment DSG and
quinine HCl had been done ten days after inoculation
with P. berghei. Fig. 1 shows the change of % par-
asitemia and the lenght of survival time from the first
treatment. Three out of four mice infected but given no
drug treatment (group A) survived less than 10 days
after the first treatment (20 days after infection). Only
one mouse survived nearly 20 days after the first treat-
ment (Fig. 1A). This means that all of mice without
DSG that infected by P. berghei died in 30 days after
infection of P. berghei. Administration of 2.5mg and 5.
0mg DSG/kg/day for 6 days, both decreased the par-

A. DSG 2.5 mg/kg everyday for 12 days
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asitemia to 09% by 5 days after the first treatment and
markedly prolonged the survival time (Fig. 1B and 1C).
Some mice died after the rapid decrease in % par-
asitemia due to DSG administration (Fig. 1B No. 3,4 &
Fig. 1C No. 1). Other mice survived nearly 40 days after
the first treatment. The survival time of quinine-treat-
ed mice was less than 10 days, and this result was
similar as that in non-treated of control (Fig. 1D).

Quinine HCI showed no effect on the infection of P.
berghei. Non-infected mice and injected with of bmg
DSG/kg in Group E showed no major adverse effects
such as diarrhea, decrease of body weight and the
abnormal behavioral changes by DSG. All the mice
belonging to group E survived for a long period after
this experiment finished (data not shown).

Results of the second experiment were shown in
Fig. 2. DSG treatment increased the survival time of
infected mice of group A following the prolongation of
the period of DSG administration that was from 6 days
to 12 days (Compare Fig. 1C and Fig. 2A). The survival
time of that was prolonged by longer treatment, in other

B. DSG 2.5 mg/kg one day interval for 12 days
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Figure 2 Effects of DSG and Quinine treatment on increasing the % parasitemia
of P. berghei and survival days after the first treatment in second

experiment.
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Figure 3 Effects of DSG treatment on increasing the % par-
asitemia of P. berghei and survival days from the
first treatment in third experiment.

words, prolonged days (6 days) of DSG treatment.
Though DSG treatment at one day interval for 12 days
decreased the 94 parasitemia in group B, the survival
time of mice did not increase. Because in this experi-
ment, most mice died following the rapid decrease in %
parasitemia due to the effect of DSG treatment (Fig.
2B). Dose of quinine HCI in group C was increased ten
times more than that in Group E of the first experiment.
However the result was not different from that without
DSG treatment (Fig. 2C).

In the third experiment, DSG treatmeent was
repeated when malarial parasite appeared again in the
erythrocyte of each mouse. By this treatment, % par-
asitemia decreased following the DSG treatment and
survival days were increased (Fig. 3).

Weights of spleens of the mice without DSG treat-
ment were increased by the infection of P. berghei. DSG
treatment reduced the weight of spleen of infected mice
being at the level of that of non-infected mice when the
% parasitemia decreased to 0 9% by DSG administration
(Tab. 1).

DISCUSSION

Malaria is endemic or sporadic throughout most of

the tropics and subtropics. About one hundred million
people are infected and 19 of them die annually. An
incidence of the disease is increasing in the world. The
development of resistant parasites against anti-malarial
drugs is also increasing throughout the world (Storch-
ler, 1989, WHO, 1986, Moran and Bernard, 1989). There
are many problems due to currently used malarial drugs
(Miller et al., 1986). So, DSG was a candidate for new
treatment in this research.

DSG treatment decreased the percentage par-
asitemia and prolonged the survival time that was
shown in the first experiment. Prolonged DSG treat-
ment in second experiment increased the survival time
than that of first experiment. This fact means that
these mice were prevented from relapse of malarial
parasite for some days by prolonged DSG treatment.

Morphological change of shape of protozoa and
property of stain by DSG treatment was not notable in
this experiment.

We have demonstrated that DSG showed antimi-
crobial activity on some bacterial strains in vitro
(Hibasami et al., 1991). As this previous experiment of
some bacterial strains, DSG treatment decreased par-
asitemia of P. berghei and resulted to increase the
survival time of the mice. Inhibition of polyamine
synthesis of DSG can explain the mechanism of decreas-
ing % parasitemia of P. berghei. DSG treatment of 5mg
per kg showed no major adverse effects. As far as this
result is concerned, DSG itself did not show toxity to
mice at this dose.

Survival time of DSG treated mouse was longer
than that of quinine HCI treatment. It can be said that
quinine HCI was not effective for ANKA strain of P.
berghei in this experiment. It can say that DSG was
more effective than quinine HCI in this study.

DSG treatment prevented mice from the spleen
enlargement by P. berghei infection. This possibly
resulted from the suppression of lymphoid hyperplasia
by DSG.

Thus, decreasing % parasitemia, increasing the
survival time and decreasing the spleen weight in infect-
ed mice were clearly evidenced as this conclusion.
Effects of DSG on the asexual stage of P. berghei were

Table 1 Weight of spleen of mice with and without DSG treatment

Treatment

% Parasitemia Weight of spleen + SD

infected mice with DSG treatment

infected mice without DSG treatment

not infected mice without DSG treatment

0 0.155 £ 0.057
10 + 3.1 0.554 = 0.370
- 0.134 = 0.025

Percent parasitemia 5 days after first treatment of DSG



shown in vivo in this study. So, further studies on the
mechanism of anti-malarial effect of DSG will be need-
ed for developing new type of anti-malarial drug.
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COMPUTER SIMULATION OF A MALARIA
CONTROL TRIAL IN VANUATU USING
A MATHEMATICAL MODEL WITH
VARIABLE VECTORIAL CAPACITY
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Abstract: We have developed a mathematical model to estimate the degree of transmission of Plasmodium
falciparum malaria, that is adjusted to an endemic region in Vanuatu, eastern Melanesia, incorporating the
factor concerning the loss of immunity in human hosts. Applying this model, we have carried out simulations
for more than fifty situations. Our model is based on Dietz ef /. (DMT) model which contains
epidemiological factors related to malaria transmission. By using field data from an epidemiological study
in Vanuatu, we have determined epidemiological parameters and improved the model. Also our model can
treat situations with variable vectorial capacity value. The simulations carried out show that it is important
to decrease vectorial capacity by taking anti-malarial measures in order to reduce the prevalence of
malaria. One or two operations of mass drug administration will reduce Plasmodium falciparum prevalence
drastically, but intense reinfection will raise infection rate again within a few years. However, the resur-
gence of malaria will not occur for a long time if mass drug administration accompanied with possible
reduction of vectorial capacity by vector control such as insecticide impregnated bed nets and others.
Key words: malaria, mass drug administration, mathematical model, Plasmodium falciparum, Vanuatu
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INTRODUCTION

Vanuatu is a country that consists of more than
eighty islands, and is located in eastern Melanesia,
southern Pacific Ocean. Plasmodium falcibarum and
Plasmodium vivax are endemic in Vanuatu. We reason-
ably regard an island as a bioecologically isolated
region, which affords a suitable situation for the
epidemiological study based on a mathematical model.

To interrupt the transmission of malaria, mass drug
administration is one of the valid and effective methods.
A gametocidal drug eliminates the sexual stages of the
parasite; a schizonticidal drug protects the individual
infected with malaria against the asexual stages of the
parasite. In the Vanuatu context (Kaneko et al., 1994),
they used both a gametocidal drug (primaquine) and
schizonticidal drugs (chloroquine and Fansidar).
Malaria transmission forms a cycle between a human
and a mosquito. By biting, a mosquito ingests
gametocytes in the human who has parasites in the
blood. A subsequent bite of the vector can make a

human infected through the intrusion of sporozoite.
Consequently, the prevalence of malaria can be eradicat-
ed or reduced if, by physical, chemical and/or biological
methods, we cut a part of the transmission cycle or
lower the passing rate in any stages of the cycle.

In the present paper, we have developed a mathe-
matical model for Plasmodium falciparum malaria
transmission that is fit for Vanuatu epidemic region,
based on an approach, DMT model, described by Dietz,
Molineaux and Thomas who treated the case of the
Africa Savannah (Dietz et al., 1974). The Collett-Lye
model (Collett and Lye, 1987) that developed from DMT
model has also furnished us with much information. Our
model is formed as a system of non-linear difference
equations. Our model can also treat situations with
variable vectorial capacity value. The parameters used
in our model have been chosen on the basis of the
epidemiological data in Vanuatu collected by the second
author et al. (Kaneko et al., 1994). For various situa-
tions——“How many times will mass drug administra-
tion be carried out? Will the distribution of permethrin
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impregnated bed nets be carried out?”——we have
produced the simulations of our model. This study will
afford insights concerning assessment of mass drug
administration, and the production of an accurate esti-
mate of the possibility that the prevalence would resur-
ge.

MATERIALS AND METHODS

PARASITE RATE

The distribution of the parasite was surveyed in the
33 villages of the 11 islands in Vanuatu by the second
author ef al.. Blood samples were obtained from the
11,590 islanders. They reported age-specific prevalence
of P. falciparum, P. vivax, P. malariae, mixed infection,
and P. falciparum gametocyte (Kaneko et al., 1994). On
the other hand, United Nations (1992) published the
demographic data of Vanuatu. By taking an average of
the field data in Vanuatu weighted with the age specific
ratio of population, we can estimate the overall parasite
rates as follows.

P. falciparum 4.8%
P. vivax 5.2%
P. malariae 0.075%
P. falciparum gametocyte 0.989%

VECTORIAL CAPACITY

It is well known that the principal species of mos-
quito vectors of malaria on the islands of Vanuatu is
Anopheles farauti. The vectorial capacity that was
introduced by Garrett-Jones (1964) has a synthetical
characteristic of the infectiousness of the mosquito
vector. It depends on the man-biting rate, the man-
biting habit, the daily survival property in vectors, efc..
Therefore the vectorial capacity is much affected by the
kind of species of mosquito. The vectorial capacity is
formulated as follows:

C=ma*p"/(-log p)
Here the parameters m, a, p, and # in the formula stand
for the density of vectors in relation to man, the number
of blood meals taken on man per vector per day, the
daily survival probability of vectors, and the incubation
period in vector, respectively.

The vectorial capacity can be reduced by designing
an anti-malarial measure to control the cycle of trans-
mission, the effect of which will last for a long time,
whereas that of mass drug administration will last for a
brief time. Actually, a malaria control project has made
use of anti-malarial measures such as:

1) distribution of bed net
2) insecticide fogging

3) breeding fishes, which eat mosquito larvae in a
stream or a pond
4) construction of drains not to propagate mos-
quitoes

The implementation of the measure 2), 3), or 4), which
is a plan of the vector control, can decrease variable m
in the vectorial capacity; on the other hand, that of the
measure 1) can decrease a. If variable a can be reduced
to 90%, the vectorial capacity will be lower to 809, as
the square of a is proportionate to C. A bed net is used
to prevent a man from the contact with a vector in the
night. Moreover the usage of a permethrin impregnated
bed net could reduce both the density of vectors around
an inhabitant and the survival probability of infectious
mosquitoes (Charlwood and Graves, 1987; Kere et al.,
1993). For that reason, it will achieve the great effect of
transmission blocking on a species of mosquito convey-
ing malarial parasites which have a biting habit in the
night that a biting peak comes at midnight, such as
Anopheles punctulatus. When a man uses a bed net from
11:00 p.m. to 6:00 a.m., it can protect him about 73%
from being bitten by vectors during the indoor night
time from 5:00 p.m. to 8:00 a.m., based on previous
observations in the Solomon Islands context (Ishii,
1993). For Amnopheles farauti case, we can estimate
about 50% protection in the same situation using-
previous observations (Ishii, 1993). The second author
et al. investigated the effect of the permethrin im-
pregnated bed nets they had distributed in Maewo island
in 1991. They reported the parasite rate of P. falciparum
decreased to 1.5% after the distribution, though it held
10.6% before (Kaneko et al., 1994). It is indeed difficult
to estimate the degree of the diminution in the vectorial
capacity in consequence of the enforcement of anti-
malarial measures. Therefore, in Results and Discus-
sion section, we have carried out several simulations of
our malaria transmission model under the various condi-
tions, for example, that the vectorial capacity is stable,
or decreasing to 1095, 209%, 30%, 40% or 50%.

TRANSMISSION BLOCKING

To block the cycle of transmission of malarial
parasites from an individual to a mosquito, a
gametocidal drug will be dosed to all the villagers,
although it cannot protect an individual against malaria
infection. When primaquine against gametocytes is
administered to the population, we have provided a rate
o of intake (80% for example) in the population to
reflect the real situation in the villages. Concerning
schizonticidal drugs, which are administered simultane-
ously with primaquine, that is, chloroquine, and Fan-



sidar that is added only occasionally, we simply assume
that the effective proportion equals to po. It was also
reported (Kaneko et al., 1994) that there were several
villagers in Vanuatu who had drug resistant parasites,
especially against chloroquine.

MALARIA TRANSMISSION MODEL WITH VARIABLE
VECTORIAL CAPACITY
The previous malaria transmission models were

composed on the assumption that the vectorial capacity
was stable. But the stable model will produce an overes-
timated rate of relapse of malaria, as a certain anti-
malarial measure is used together with mass drug
administration in a malaria control project. In the
present paper, we have constructed a model in which the
vectorial capacity begins gradually to decrease one
month after vector control measures are effected, reach-
ing a settled rate, for example, at 10% or 209, of the
diminution two months later, and holding the stable
equilibrium after that. The fundamental structure is
based on DM T model and Collett-Lye model developed
from DMT model. To treat a malaria transmission
model by difference equations, the human population is
divided into the following ten classes; we use the same
symbols for each classes as in Collett and Lye (1987):

Non-immune susceptive x;

Non-immune incubating x:

Immune susceptive xs

Immune incubating x4

Non-immune infectious positive yi

Non-Immune
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Non-immune positive y.
Immune positive ys
Non-immune positive, non-infectious z1
(resulting from the effect of a gametocidal drug)
Non-immune protected z
(resulting from the effect of a schizonticidal drug)
Immune protected zs
(resulting from the effect of a schizonticidal drug)
The malaria transmission model involves several
parameters that have to be determined by the entomo-
logical observations and the epidemiological studies.
Some of them do not depend on a specific region much;
the following two parameters »n, N are adopted from the
previous studies (Dietz et al., 1974) such as:
the incubation period (days) in vector n=10
the incubation period (days) in man N=15
The effect of administration of a gametocidal drug
transfers the individuals in y1-class to zi-class, and that
of administratioh of a schizonticidal drug, in y.-class
and ys—class to z-class and z-class, respectively. The
parameter y stands for the rate of transfer from z-class
to w-class per day, and £ stands for the rate of transfer
from z-class and zs-class to y».—class and ys-class per
day after enforcement of mass drug administration.
These parameters are given as follows:
B=1-exp(-1/di), y=1-exp(-1/d>)
where di, d» denote the number of days of protection.
For chloroquine and primaquine,
d1=10, and d>=15, then #=0.09516, y=0.06499 (Col-
lett and Lye, 1987)

suspective | # . lincubaring| Q infectious | @ , iti
P > EL=» positive posttive
X1 X2 y1 Y2
A 4 P
protected non- |
infectious
Z 2 L2
a, Qa2
protected
23
B |k 2
v v
suspective h incubating Q p| positive
X 3 X 4 Y3
¥ R, |
Immune

Figure 1. The scheme of our malaria transmission model showing the transfers between the 10
classes, the 6 parameters and the 3 functions i.e. A(t), Q(¢), R«t) which are defined in
Appendix. It was originally proposed by Dietz et al. (1974) and modified by Collett and
Lye (1987). The parameter as is added to this scheme. & is omitted from this figure.
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For these drugs, we assume p=0.8, the value of which
was used in Collett and Lye (1987). Meanwhile the vital
statistics in Vanuatu (United Nations, 1992) give the
parameter ¢:
the birth rate per person per day 8=1.18x10"*
In regard to the recovery rates, we have adopted the
values listed in Collett and Lye (1987):
the recovery rate per day for non-immune individual
1’1=0.0
the recovery rate per day for immune individual
7.=0.0327
Our model also uses the following parameters: the rate
oy of loss of infectiousness per day, the rate a» of acquisi-
tion of immunity per day, and the susceptibility g of
individual to infection. It is a peculiarity of the
epidemicity of malaria in the Vanuatu endemic region
that the decreasing rate of the age-specific prevalence is
less than that of the estimation calculated by the previ-
ously proposed models. From an analytical point of
view, we attribute the situation mentioned above to the
loss of immunity. In order to fit the prevalence curve
from the model to the distribution of the observational
data, we have, therefore, incorporated a new parameter
a, viz., the rate of loss of immunity per day into our
model. Above four parameters will be considered in
next section. The scheme of our malaria transmission
model is shown in Figure 1, and the system of the non-
linear difference equations of our model is given in
Appendix.

RESULTS AND DISCUSSION

FITING OF THE MODEL AND ESTIMATION OF PARAMETERS

In this subsection, we will determine the remaining
parameters. For four parameters e, @, as, and g in our
model, using the prevalence curve by age, we may
choose them suitably so that the model provides a
satisfactory fit to the distribution of the field data; the
prevalence curve by age is obtained through our model
simulation under the condition that §=0, and the initial
value conditions x1=1.0 and that the other variables are
equal to 0. The fitted parameters are given as follows:

a=0.0067, 22=0.002, as=0.00002, g=0.012
For the four fitted parameters, y*-valve is estimated at
5.02 on 20 data points. The fitted prevalence curve is
shown in Figure 2.
The calculation of the equilibrium of the model has
drawn the relation among the vectorial capacity, the
parasite rate of P. falciparum, and P. falciparum
gametocyte to curves in Figure 3, on the basis of a set of
parameters determined in the previous subsection and
this one. To get the relational curve, the simulations
were performed for a long range at about 0.1 step C-
values. Applying the estimated parasite rate of Vanuatu
in Parasite rate subsection, the vectorial capacity C has
been determined as follows:
C=12

Under the fitted parameters which are adopted in this
subsection and the previous one, the initial values of the
system of the difference equations for our model that
are obtained through the state of equilibrium in our

— Ff
Pf gam
. Pf Vanuam

. Pf gam Vanuam

15 20
Age

Figure 2. Comparison between the observational data in Vanuatu (Kaneko
et al., 1994) and the curves estimated by our model using the
parameters given in this section with respect to the prevalence
rate (%) of P. falciparum and that of P. falciparum gametocyte by

age.



model are given as follows:

(23, %2, %s, %4)=(0.476, 0.001, 0.475, 0.0004)

(31, ¥2, ¥3)=(0.010, 0.033, 0.004)
By the definition, the initial values of all z:s" are equal to
0(i=1, 2, 3).

SIMULATIONS OF THE MODEL

The mathematical model of malaria transmission
with variable vectorial capacity value which is formed
as the system of non-linear difference equations has
been programmed by Turbo PASCAL T™.. It works on
the Micro-Soft Windows TM. platform, and numerically
solves a simulation with the iteration day by day. We

%

3.0

15

have simulated more than fifty cases, including -the
uniform vectorial capacity-model, and the decreasing
vectorial capacity-models at the rate of 10%, 20%, 30%,
40%, and 509. Moreover, the simulations have been
carried out in the cases that from zero to nine times-
mass drug administration is executed. We assume that
when mass drug administration is executed twice or
more we estimate the rate of intake compliance at 80%
except the case of the Aneityum context (see below No.
4). In this paper, we have inserted the several figures of
the situations performed by our model for the typical
cases.

The results of our simulations are described below.

— Ff
—  Pf gam

0.6 1.2 1.8

2.4 3.0 3.6
Vectorial Capacity

Figure 3. Relation among the vectorial capacity, the overall prevalence rate
(%) of P. falciparum and of P. falciparum gametocyte, which is
obtained through the simulation for a long range.

% —— Pf
—————  Pf gam
2.0
1 2 3 4 5
Years

Figure 4. Variation of the overall prevalence rate (%) of P. falciparum and
of P. falciparum gametocyte under the rate 100% of intake compli-
ance, the vectorial capacity diminishing in the proportion of 10%.
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1. The public health project aiming at decreasing the
vectorial capacity, such as by the distribution of insec-
ticide impregnated bed nets, is vitally important in
that it can securely reduce the prevalence rate for a
long range. If the vectorial capacity diminishes in the
proportion of 10%, 20%, 30%, 40%, or 509, the preva-
lence rate, the initial value of which is estimated as
4.8% reduces to 4.3%, 3.6%, 2.9%, 1.8%, or 0.5%,
respectively (Fig. 3). Especially, if the vectorial
capacity reduces by half, the prevalence of malaria
tends toward an end. Figure 4 shows the simulation in

the case that the vectorial capacity diminishes in the
proportion of 209.

2. We cannot expect a good effect on transmission
blocking for a long range in the case in which mass
drug administration, say MDA, is put into practice
once or twice. Without the enforcement of anti-
malarial measure, though the prevalence is decreasing
abruptly after MDA, it is turning back at the level of
beginning within 4 or 5 years, according to one time-
MDA case or two times-MDA case. Also with the
enforcement of anti-malarial measures, it is securely

% —_— P
—_— Pf gam
3.0
1 2 3 4 Years 5

Figure 5. Variation of the overall prevalence rate (%) of P. falciparum and
of P. falciparum gametocyte under the rate 80% of intake compli-
ance, when two times-MDA is executed at an interval of one
week, the vectorial capacity diminishing in the proportion of 10%.

* P
—— Pf gam
5.0
1 2 3 4 Yar

Figure 6. Variation of the overall prevalence rate (%) of P. falciparum and
of P. falciparum gametocyte under the rate 809 of intake compli-
ance, in the case that the execution of two times-MDA at an
interval of one week is iterated twice at an interval of one year,
when the vectorial capacity diminishing in the proportion of 10%.



approaching to the equilibrium point related to the
current vectorial capacity in one or two times-MDA
case. If the prevalence would not fairly decline by
MDA, it would resurge before long. Figure 5 shows
the simulation in the case of two times-MDA with
109% diminution in the vectorial capacity.

3. We simulate the case in which the execution of two
times-MDA is iterated twice at an interval of one
year, with the result that the total number of MDA
comes to four times, under the condition that the
vectorial capacity is decreasing at the rate of 10%, in

%

5.0

\
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. Figure 6. This scheme will succeed in keeping the
prevalence at low level for a few years, but we cannot
conclude that it will become the final settlement in the
long-range eradication of malaria prevalence.

4. The second author et al. carried out a malaria
control program in Aneityum Island in 1991 in which
MDA consisting of primaquine, chloroquine, and Fan-
sidar (only three times) was executed nine times at an
interval of a week for a proportion at 88% of all the
islanders just before a wet season, and in which the
permethrin impregnated bed nets were distributed to

—_— Ff
——— Pf gam

1 2

3 4 3

Years

Figure 7. Variation of the overall prevalence rate (%) of P. falciparum and
of P. falciparum gametocyte under the rate 88% of intake compli-
ance, when nine times-MDA is executed at an interval of one
week, the vectorial capacity diminishing in the proportion of 10%.
This graph shows the result of the simulation in the Aneityum

context (Kaneko et al., 1994).

% — Pf
—— FPf gam
5.0
1 2 3 4 5
Years

Figure 8. Variation of the overall prevalence rate (%) of P. falciparum and
of P. falciparum gametocyte under the rate 80% of intake compli-
ance, when three times-MDA is executed at an interval of one
week, the vectorial capacity diminishing in the proportion of 30%.
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almost all islanders (Kaneko ef al., 1994). We assume
that the distribution of the bed nets reduces the
vectorial capacity to 809%-90% of its beginning.
Figure 7 shows the result of the simulation in the
Aneityum context. It seems that the resurgence of
malaria will not occur for a long time by the thorough
execution of MDA. Nevertheless, there are indica-
tions of the resurgence in the situation in which the
number of MDA is less than nine (7 or 8 times).
Moreover, in the case of nine times-MDA without the
enforcement of anti-malarial measures, the simula-
tion which is not printed here shows that the same
circumstances will occur as above.

5, When the vectorial capacity diminishes in the pro-
portion of 30% or more by the execution of anti-
malarial measures, the trial of three times-MDA
makes the prevalence rate reduced to less than 0.5%
(Fig. 8); moreover the trial of five times-MDA makes
the prevalence of malaria tending toward the long-
range eradication. If we can hold the level of the
vectorial capacity half as much as that of beginning,
the prevalence of malaria is going to decline and the
resurgence will seldom occur for a long time. In this
case, the execution of two or three times-MDA also
furthers the reduction of malaria prevalence rapidly.
We think that even when a sporadic infection may
occur in the control region or an infectious individual
may trespass into that region, the execution of anti-
malarial measures will be effective from a point of
view of prevention against the epidemic of malaria.
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APPENDIX

The system of the difference equations of our model
is given in this appendix. All the parameters appeared
in these equations are defined in Transmission blocking,
Malaria transmission model with Variable vectorial
capacity, and Fitting of the model and estimation of
parameters subsections.

Equations
Axi=0—(h(t)+ 0)xi(t) + B(a(2) + 2 1)) + esxs(£)
Ax=h(t)x:(8) — Q(t)x:(t — N) — 8o ) + 1(2)(2(2)

+2z:(2))

AX3=R2(Z‘)J’3(Z‘)_(h(t)+3)x3(t)+323(t)_d3x3(f)
Axa=h(8)xs(t) — Q(#)xs(t — N)— Sxa(t) + h(#)2s(t)
An=Q()x:(t—N)—(ar+ &) m(t)+ yz(2)
Ave=ayi(t)—(aa+ ) yx(¢)

Ays=ary:(t)+ Q(#)xs(t — N)—(Ra(£)+ 8) ys(t)
Az=—(B+8+t)+7)z(2)
Az=—(B+ 3+ h(t))z(t)

Azs=—(B+ 5+ h(t))z(1)

When MDA (gametocidal drugs) is put into prac-
tice at #, in the following equations, each term of the left
hand side is replaced immediately with that of right
hand side:

2(t)=oy(4), yi(t)=(1—p)y(t)

Also, when MDA (schizonticidal drugs) is put into
practice at #, in the following equations, each term of
the left hand side is replaced immediately with that of
right hand side:

2(t)=pydt), y{t)=(1—p)yt), (i=2,3)
Notations

A denotes the difference operator, i.e., Af=£(t+1)
—7(¢#) for any function f.

The daily rate 4(¢) at which susceptible class (x1, xs)
is transferred to positive class (y», ys) through the in-
cubating class (x2, x4) is expressed by:

W(t)=g(1—exp(— C(t)y:(t — n))

Put:

Q(t)=(1—-08)" h(t—N) :

The recovery rate Rx(¢) of ys-class is given in the
following formula:

Ro(t)=h(t)/(exp(h(t)/r2)—1)
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EFFECT OF INDOOR-KEEPING OF HOUSE-
DOGS ON THE TRANSMISSION OF
DIROFILARIA IMMITIS IN NAGASAKI CITY, JAPAN

TsutoMu ODA!, MARIKO MINE?, OSAMU SUENAGA®,
MakoTo Za1Tsu*, KENJ1 KUROKAWAS®, KOICHIRO FUJITAS,
KaTtsuToMo KATO?, YASUNORI OGAWA® AND ICHIRO YAMAZAKI®
Received November 28, 1995/Accepted January 9, 1996

Abstract: The positive rate of house-dogs for Dirofilaria immitis microfilariae decreased in 27 years from
1968 to 1994 in northern and southern parts of Nagasaki City. It was examined whether or not the increase
of indoor-kept dogs contributed greatly to the reduction in positive rate of house-dogs in the city. Positive
rate of dogs was generally lower in indoor-kept dogs than in outdoor-kept dogs. From the lower positive
rate of indoor-kept dogs, D. immitis infection is considered to have occurred mainly in outdoor-kept dogs.
Positive rate was high from 1968 to 1983 when rate of indoor-kept dogs was low and thereafter positive rate
gradually decreased though the rate of indoor-kept dogs was not greatly changed. From this, increase of
indoor-kept dogs may be a factor causing the decrease of positive rate in all examined dogs from 1968 to
1983, but the reduction of positive rate thereafter is considered to be due to decrease of positive rate in

outdoor-kept dogs.

Keywords: Dirofilaria immitis, house-dogs, transmission, indoor-keeping, positive rate of microfilariae

INTRODUCTION

The prevalence of dirofilariasis in house-dogs de-
creased in 27 years from 1968 to 1994 in Nagasaki City,
and the population of the main vector mosquito, Culex
pipiens pallens, also decreased in parallel with the
expansion of the sewage system (Oda ef al., 1994a:
1995). In addition, the results of a questionnaire survey
on living environments of dogs (Oda et al., 1994b) in-
dicated the increase of households that kept dogs in-
doors. However, it was not clear whether or not the
increase of indoor-kept dogs contributed greatly to the
reduction in positive rate of dogs in the city. On the
other hand, the infection with Dirofilaria immitis was

reported in dogs kept indoors (Yasuda et al., 1985). In
this study we analyzed the role of indoor-kept dogs in
the transmission of D. immitis.

STUDY AREA AND METHODS

To examine the microfilariae of D. immitis, we
sampled blood from an earlobe of about 400 registered
dogs in April or May once in each year from 1983 to 1994
in a southern district (Tomachi) and three northern
districts (Sakamoto, Takao and Yamazato) in Nagasa-
ki City. Blood samples were subjected to Giemsa stain-
ing. The data on breed, sex and age of examined dogs
were taken from the record of Nagasaki City Health
Center (Oda et al., 1993; 1995). In addition, a question-
naire survey was conducted to owners of registered dogs
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in the northern and southern parts in 1989 and 1993 to
know the living environment of domestic dogs, including
a question whether they are kept indoors or outdoors.
The details of the questionnaire survey method were
reported in the previous paper (Oda et al., 1994b). The
breed names of dogs followed the book “Inu” (Ohno,
1973).

RESULTS

1. Breed of dogs kept indoors and outdoors

We carried out a questionnaire survey on living
environments of house-dogs in 1989 and 1993, and based
on the replies from dog owners, all dogs examined for D.
immitis infection in each year were classified into dogs
kept indoors (indoor group) and outdoors (outdoor

group) (Table 1).

Among 370 dogs examined in Nagasaki City, 111
dogs were kept indoors, and the remaining 259 were
kept outdoors. There were 15 breeds in the indoor group
and 19 breeds in the outdoor group. Five breeds of
Mixed breed (No. 1), Shiba Inu (No. 2), Shetland
Sheepdog (No. 4), Beagle (No. 5) and Dalmatian (No.
14) were kept both indoors and outdoors.

2. Positive rate of D. immitis by dog breed

Table 2 shows the prevalence of D. émmitis in dogs
kept indoors and outdoors by dog breed based on the
record of blood examination in the years from 1968 to
1994. Here, the dogs of 5 breeds, Nos. 1, 2, 4, 5 and 14
in the indoor group in Table 1, were regarded as those
kept outdoors, because much more dogs were found in

Table 1 Breed of dogs kept indoors and outdoors in Nagasaki City, according to

questionnaire

" Dog breed

Indoor-kept dogs

Outdoor-kept dogs Total

No. Name

No. examined

No. examined No. examined

1* Mixed Breed

2 * Shiba Inu

3 Maltese

4 * Shetland Sheepdog

5* Beagle

6 Yorkshire Terrier

7 Pomeranian

8 Chihuahua

9 Toy Poodle

10 Shih Tzu

11 Terrier

12 Dachshund

13 Pug

14* Dalmatian

15 Setter

16 Afghan Hound

17 Bulldog

18 Japanese Spaniel

19 Pointer

20 Siberian Husky

21 Shikoku Inu

22 Wirehaired Fox Terrier
23 Papillon 1
24 Pekingese 1
25 Japanese Spitz

26 Akita Inu

27 American Cocker Spaniel
28 Doberman Pinscher

29 Labrador Retriever

w
[N

[N
w OO~ oo WL

=

170 204
42 47
23
8 16
13 15

DN NDNDNDNND -
o

= e e DN DN DD DO DD NN W W U O
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Total 11

259 370

*Kept both indoors and outdoors.



Table 2 Microfilarial prevalence of Dirofilaria immitis by dog breed
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Dog breed Indoor-kept dogs Outdoor-kept dogs Total

o Name Mo N 0 | i Nime O9 | mined | wie
1 Mixed Breed 2979 806 27.1 2979 806 27.1
2 Shiba Inu 561 104 18.5 561 104 18.5
3 Shetland Sheepdog 254 27 10.6 254 27 10.6
4 Maltese 243 5 2.1 243 5 2.1
5 Beagle 158 34 21.5 158 34 21.5
6 - Toy Poodle 110 1 0.9 110 0.6 0.9
7 Pomeranian 105 3 2.9 105 3 2.9
8 Yorkshire Terrier 104 0 0.0 104 0 0.0
9 Japanese Spitz 77 23 29.9 77 23 29.9
10 Terrier 47 10 21.3 47 10 21.3
11 Akita Inu 42 14 33.3 42 14 33.3
12 Shih Tzu 41 0 0.0 41 ] 0.0
13 Dachshund 40 4 10.0 40 4 10.0
14 Chihuahua 38 0 0.0 38 0 0.0
15 Pug 32 1 3.1 32 1 3.1
16 Pointer 26 12 46.2 26 12 46.2
17 Chow Chow 20 3 15.0 20 3 15.0
18 Japanese Spaniel 20 1 5.0 20 1 5.0
19 German Shepherd Dog 19 7 36.8 19 7 36.8
20 Collie 17 5 29.4 17 5 29.4
21 Pekingese 16 3 18.8 16 3 18.8
22 Afghan Hound 16 0 0.0 16 0 0.0
23 Dalmatian 13 2 15.4 13 2 15.4
24 American Cocker Spaniel 13 4 30.8 13 4 30.8
25 Wirehaired Fox Terrier 13 1 7.7 13 1 7.7
26 Doberman Pinscher 13 4 30.8 13 4 30.8
27 Siberian Husky 11 0 0.0 11 0 0.0
28 Shikoku Inu 10 1 10.0 10 1 10.0
29 Labrador Retriever 9 0 0.0 9 0 0.0
30 Bulldog 9 2 22.2 9 2 22.2
31 Papillon 8 0 0.0 8 0 0.0
32 Setter 8 1 12.5 8 1 12.5
33 Scottish Terrier 6 1 16.7 6 1 16.7
34 Boxer 6 4 66.7 6 4 66.7
35 White Terrier 5 0 0.0 5 0 0.0
36 Kai Inu 4 1 25.0 4 1 25.0
37 Miniature Pinscher 3 0 0.0 3 0 0.0
38 Cavalier King Charles Spaniel 3 0 0.0 3 0 0.0
39 Golden Retriever 3 0 0.0 3 0 0.0
40 Kishu Inu 3 0 0.0 3 0 0.0
41 Tosa Inu 2 0 0.0 2 0 0.0
42 Boston Terrier 2 0 0.0 2 0 0.0
43 Mikawa Inu 1 0 0.0 1 0 0.0
44 Fox Terrier Smooth 1 0 0.0 1 0 0.0
45 St. Bernard 1 0 0.0 1 0 0.0

Total 740 17 2.3* 4372 1067 24.4* 5112** 1084 21.2

*Significant (P<0.01)
**This figure shows total number of house-dogs with blood examination and the clear record on breed name in period from 1968 to 1994
in Nagasaki City.
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the outdoor group than in the indoor group. Thus, the
indoor group consists of the following 11 breeds:
Maltese, Yorkshire Terrier, Pomeranian, Toy Poodle,
Dachshund, Shih Tzu, Pug, Chihuahua, Papillon, Minia-
ture Pinscher and Pekingese. Miniature Pinscher was
also added in the indoor-kept dog, because this was
usually kept inside the house as toy dog, although not
shown in a questionnaire survey.

The positive rate was 2.3% in the outdoor group but
much higher (24.4%) in the outdoor group. Positive rate

varied with dog breed in the indoor group as well as in
the outdoor group.

3. Positive rates of dogs kept indoors and outdoors
Table 3 shows annual changes in the positive rates
for microfilariae in indoor-kept and outdoor-kept dogs
in each year from 1968 to 1994. The positive rate of
indoor-kept dogs was much lower in any study year
than that of outdoor-kept dogs. The positive rate of
indoor-kept dogs was generally low from 1968 to 1986

Table 3 Annual changes in microfilarial prevalenece of Dirofilaria immitis in the dogs kept indoors or outdoors in

Nagasaki City

Indoor-kept dogs Outdoor-kept dogs Total Percentage
N N N of Indoor-
0. ex- _ 0. ex- _ 0. ex- _ kept dogs
Year amined Ngéi\p;gs (%) am(]isned N(i)iisgs (%) ?Anine? N?iif;gs (%) {A/ (A-{}r B)
@ ) +B X100
1968 1 0 0.0 301 131 43.5 302 131 43.4 0.3
1977 23 5 21.7 214 79 36.9 237 84 35.4 9.7
1983 52 3 5.8 287 95 33.1 339 98 28.9 15.3
1984 66 4 6.1 338 100 29.6 404 104 25.7 16.3
1985 43 1 2.3 250 82 32.8 293 83 28.3 14.7
1986 24 1 4.2 271 78 28.2 301 79 26.2 8.0
1987 44 0 0.0 317 82 25.9 361 82 22.7 12.2
1988 64 0 0.0 387 98 25.3 451 98 21.7 14.2
1989 73 1 1.4 334 87 26.0 407 88 21.6 17.9
1990 80 0 0.0 342 61 17.8 422 61 14.5 19.0
1991 70 0 0.0 294 40 13.6 364 40 11.0 19.2
1992 63 1 1.6 349 55 15.8 412 56 13.6 15.3
1993 71 1 1.4 325 40 12.3 396 41 10.4 17.9
1994 66 0 0.0 357 39 10.9 423 39 9.2 15.6
Total 740 ’ 17 2.3 4372 1067 24.4 5112 1084 21.2 14.5
0 Rate of indoor-kept dogs**
16
n
D 1
T g3 ]
5 ﬂ
— 0 k kK k ok &k % k% PR
;:3 " Positive rate of all examined dogs
P
&= 2
10
0
67 68 69 516 1 sz 83 84 85 87 8 8 9% 9 ]

Figure 1 Annual changes in microfilarial prevalence of Dirofilaria immitis in the all examined
dogs and rate of indoor-kept dogs in Nagasaki City.

*Data not available

**Rate of indoor-kept dogs shows percentage of, indoor-kept dogs for all
examined dogs, A/(A+B) X100, in Table 3.



and thereafter it became lower. The annual changes in
positive rate were analyzed for all examined and out-
door-kept dogs by the trend test (Armitage, 1955). A
decrease was observed in both rates from 1968 to 1994
(p<0.01).

4, Relationship between positive rate of all examined

dogs and the rate of indoor-kept dogs

We calculated the rate of indoor-kept dogs for total
number of examined dogs from Table 3 and showed
annual changes in the positive rate of all examined dogs
and the rate of indoor-kept dogs in Fig. 1, to make clear
the relation between both rates. This figure indicated
that the positive rate in all examined dogs was high
when rate of indoor-kept dogs was low from 1968 to
1983 and thereafter the positive rate gradually de-
creased though rates of indoor-kept dogs were not
greatly changed. Therefore, the reduction of positive
rate after 1983 is considered to be due to decrease of
positive rate in outdoor-kept dogs.

DISCUSSION

The present study clearly showed that the positive
rate for D. immitis microfilariae was lower in indoor-
kept dogs than in outdoor-kept dogs. This finding was
consistent with the results reported by Appleton and
Arlian (1979) and Thrasher et al. (1963: 1968). Wada et
al. (1989) reported that the protection of humans from
mosquito bites increased in Nagasaki City. This really
means that it became difficult for mosquitoes to enter a
house with closed windows due to recent widespread use
of air conditioners. This may be the primary cause for
the lower positive rate in the indoor-kept dogs.

As described above, the population of the indoor-
kept dogs accounted for about 15% of all examined dogs
and the positive rate was markedly lower in indoor-kept
dogs than in outdoor-kept dogs. In other words, these
results suggest that D. immitis infection occurs mainly
in house-dogs kept outdoors. From present and previous
results, the decrease in Cx. p. pallens seems to play an
important role in the decrease of the positive rate in
house-dogs in Nagasaki City. The increase of indoor-
kept dogs may be a factor for the decrease of the
positive rate in 1968 to 1983, and thereafter, the reduc-
tion of positive rate is considered to be due to the
decrease of positive rate in outdoor-kept dogs. Other
possible causes are the use of repellent coils and preven-
tive drugs such as Ivermectin, but their effects are
estimated to be not high, as suggested by Oda et al.
(1995). In addition, change in the composition of dog

25

breed may have a role for reduction in positive rate, but
in our data, positive rate did not vary by the breed. The
dogs with long hair is supposed to be low in positive
rate, but Ohishi (1986) reported that positive rates were
not different between dogs with long hair and those with
short hair. 4
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Figure 1 Structural formulae of mefloquine and its carboxy-
lic acid metabolite.
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it s EANEHREE 32, BHERLH S, $1RICE
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BRREL FEROT-8FIEETHS (Na Bangchang et
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FahizhiZz sy,

4. HE - B

Roche #t T i3 non-immune T & >60kg ® £ 41,500
mg, <60kgD¥HE1,250mg & L, semi-immune T3 EE =60
keD35E1,000mg, <60kgDFET50mg e LT3, 3 $2(750
mg) ¥ CTIREERRE TR WY, FhrBBE1c136-8mHR
MR C2-3EDAERE L T2, ZhicxtL T, WHOTIZ
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BWHOEEPHERS X L T35 (WHO, 1994),
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> TV, RETRRABEREBOFR I r»PDLLTZOD
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Table 1 Recent reports on the effectiveness of mefloquine therapy against falciparum malaria

: Outcome (%)
Country Age Dose Ob_servatlon No. of - Reference
period (days) cases g8 R®
6.4
Senegal 1-40 12.5mg/kg 7, 14 31 93.5 | (R1,0;RII, 3.2; | Hatin et al., 1992
RII, 3.2)
6.0+2.9¢ 15mg/ 28 40 100 0
Nigeria me/ke Sowunmi et al., 1992
5.4+2.9 25mg/kg 28 45 100 0
Thailand 24+7.6 | 1,250mg 28 37 | 811 18.9 {“;;"Zarees“wa“ e al,
i- 15mg/ 28 90 60.0 40.0
Thai-Burmese All me/ke ter Kuile ef al., 1992
border 25mg/kg 28 92 | 91.3 8.7
- 3 15mg/ 42 58 50.0 50.0
Thai-Cambodian All me/ke Smithuis ef al., 1993
border 25mg/ke 42 59 | 72.9 27.1
Lariam® Product
D k d . .
enmar ND! 1,500mg ND 81 98.8 1.2(R1) Monograph, 1992

®S: sensitive, "R: resistant, ‘mean+SD, “ND: not described
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AYRAYTTHREINLTWS 70 F V= HE#~ 5
V) 7 RESHRERBEEE ko BEWCE, A7aF Ik
LEESHRFEIND, D=7 ) 7T 38R ICOWT
BRI Z EZoMEDR VY, BN ThHsLEbI S,

6. Bl £ A

FIEHNCERIRIBER & U TiTbhi2T& 11,2178l 0 &
% Rochett 23T o 7288, | b VL OVEER TH18%, LT
B, BH, TH, B, ARk, B8, REER 8
HAREREBR SN TWw 3 (Lariam® Product Mono-
graph, 1992) , #FGEHRORE TCOBWER 2R 2 1R T8, £
NENOEROHEEFICOWTIHER DEENE IR TL
5, BlziE, Bz DOV T3 0-20.9%, BHIZDOWTIXO0
-23.9% %k L E—EBLTWwiEW, ZhiZDoWnTiik, BRE0
ALTWEDEIOENDL OREL RHEE L s> T B H[RE
ﬁbbéo

HBEEA7oF CEEORBEERE L TETOA TS
D, WHO (1994) b X 7 u & > FHREDER L LT, K
THRERLTPETEEER P OFHRELLEL T2 A%
BIFTwd, UL, BMEOHEEYL 0-79.4% L 33X
BEESBRESRTWS (F2), 25BN THIER
Z2WTE, YOBRENSHFELLZPIZOVLTOR LY
fEL55, 7 VT LBHEBTHLHREITIETSL,
HCHEORIER 2EGA TE LBENFL 2RV E X
2EELD D, TD LS 2EED» S, FHREKRELEE
BICPHE S 2 AN S, BT, RITHEERLT O
BicAwayiav—yvary2fEL, 270x> DT
B RECHIRES) BT 2 WHRIE, WEITEIERIFEM,
BRADBENDOHEZ EPRET I D, BHRELT, Zh
SOBEBRRBEENR SN %oz (Schlagenhauf,

Table 2 Frequency of adverse reactions after the therapeutic use of mefloquine

: Adverse reaction (%)
Country Age Dose No. of Abdominal Reference
cases: | Nausea | Vomiting | Diarrhea p(:ir:na Dizziness | Headache | Others
Senegal 1-40 12.5mg/kg 47 0 14.9 0 0 0 0 0 Hatin et al., 1992
6.0+2.9° | 15mg/ke 10 0 5.0 0 7.5 0 0 0 | Sowunmi, ef al.
Nigeria ’ ’
5.4%2.9 25mg/kg 45 0 15.6 2.2 13.3 0 0 0 1992
Thailand 24+7.6 1,250mg 43 | 209 16.3 2.3 2.3 18.6 39.5 g |Looareesuwan
et al., 1992
Thai-Cam- <40kg,
bodian 32 15me/ke; 113 0 23.9 25.2 0 79.4 0 o |Tontanet e al.,
+11.3 1993
border > 40kg, 750mg
Denmark ND® ND 61 0 0 0 0 55.7 14.8 24.6 Rénn et al., 1995

2mean =+ SD, °ND: not described
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Table 3 Reports on severe neuropsychiatic adverse reactions after the therapeutic use of mefloquine (modified
from Weinke et al., 1991)

. Age/ Dose Interval Duration
. Patient Sex. (mg) (days) (days) Symptom

Psychiatric: acute psychosis with delusion, hyperactivity, major

1 26/F 1,500 2 7 disturbance of sleep-wake-rhythm

9 39/M 1,500 2, 5 6 Psychiatric: agitation, confusion, disturbance of sleep-wake-
rhythm

3 38/F 1,500 2 7 Psychiatric: hallucinations, confusion, disturbed consciousness,
blocked thought process

4 44/F 1,500 2 5 Psthzatnc: 'acute p}sychosxs W.lth hallucinations and paranoia,
anxiety; Seizures with convulsions
Psychiatric: anxiety, depression, vertigo, nausea;

5 26/M 1,500 1 5 Neurologic: abnormal neurological coordination, percepton dis-
order

6 23/F 1,500 1 5 Neurologic: abnormal neurological coordination, vertigo, nausea

7 42/F 1,500 1, 5 7 Seizures with convulsions; Psychiatric: confusion, blurred vision

8 49/M 1,500 2 5 flf:fﬁ”es with convulsions: leading to a fracture of the base of the

1995), L L, BEATRA TV 7REN A7 F %
BRALLEOHEEZODWTR, BEIND DTV,

EHELZEWEA & LTI ERSET S5 h, BRD
BEOHBEEAE L L2150 1 fIRE L HEI L TWS
(Weinke et al., 1991), ZHIZIEHEER, HEER, K8
DIBHERN, Hi2HBIZOVLTIEE S ICEL DFERDS
EEh3(E3) BE51-2HEBCHE T I EBFRETH
D, FZR—EREBLTCESHEBARCHERRT 2045
3, REEHARIX 5 -7 HTH D, EELT-HDIREDHITHE
I, FEBELNEY L, TR I ERZENSTORE
CHlidRw, <7V 78%E, A 7o0x VRAZSIEED
FRZWEEbN3H, 8HTsFNLEETHo, L
L, ZHICHRLLT O E ) ORI HE THin,
ARIZ2T1,500mgTho7-43, EHE (15mg/kg, BRAT
750-1,000mg) TIEE L 12 BS W HHRT 300X BHATH
3, ZLOFTIE7aotxy, Fo—2 R ¥ohobi~>

V7 EE, TALRNZH 2 WIFEIRCBAL TWzh, £

NoOBEDOGBHRERFTHE2ODICDOVWTHTHETH S,

7. HbticB ) A EAEER

B4 4 [BERIGREOMEMREME] IR : EEEX-
KEATHEE) BuREHD—> & L CLariam® %A
L, ENEERBRFT CORERE T, £E137 rOBERH
2O EEBBCIMALTWS Z s, MUBETH 19924
6 AEX D EEHR~T ) 7TRECHERT 28BS ME 2T,
4 [E], retrospectiveTiZdH 2% & DEE - BT 21T
W, BRZBU S~V T7HES*E 22 L TOSFHL
Tewv, X7 0F VEMTHBEEZFEBLI-ORBBTH 72
2, 20550 1BIIZRAERES CBHL 72729, 270

FURZLDEEEMSL CHOBRYIVEZ I, -7,
X7 0F HEHEEER X UTIZ2TH, BIfEB2EHT 5
Dr7axrBEHE LT28ITH S,

RBYHIRIC DWTIREET 7V AR08 TROE L, %
DREREEN, RET7 7 Tholzo I 8 -8RI/
L, EW3M4ETHY, Bhid22: 5 Thoiz, SFEAL
TH&EEh T, ERATO R R IKIZ151-66,420/ ul, iy
12,021/ ulTH - 72 . B E B IR A266 TI3750~1,500mg T
HY, SEO/NR1BITIES00mgTH -T2, RARERIZD
WD, Rochett O #EHE 2 V>, non-immune T
I3 E =60kg T1,500mg, <60kgT1,250mg & L T\>7z2 28,
19934E 4 B 5 1375 ¥ Onon-immune DFEF T H, semi-
immuneDFEE L L TREN T BEKE >60kg T1,000
mg, <60kg T750mgic & 2I8WE Lz, R CE»S, B
M2 DICEE (v— XV S2.0/HF AbahL >
3-68E/BOBtA) 2RI, HIVEEA»SBELT
W5,

2760 1 Bl BV 7-2680 ik, IRFRBEGEE 7 BUAMCE
HOMESRO S, BETYH 4 BEORBER2T-ERET
BHERBRONT, WHODHIEERET “S” LHESHh
2o ThODFZOPVWTHEBEEHEMICR 2 &, 1HERMK1
BHCIIERELBA T 280 A% 57, MIMT 250 L
BELERsS, wihd 2 HEROBRE TIREAERH
Ronl:, HKROAL, ZFE, RORNOBROHBEZE
DREELIZIREEEE 1 BCHA, ERBoEd & Hic
TOVEEC RS, FREs 1 BRCHEmMT 28Ty, H
BLREERER RS iz, BREWHABHEIX2.9+1.2(SD)
BThbh, EREEHEIZ2.7X1.0HTH-7z, A 70 F
YIZEDIBELL 1FloRBER 2 R,

A7aFxviERCRESRONZ Loz 1BlIZF =73k
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Laboratory data
Hb 16.2 16.1 14.0 15.5 13.8 13.6 13.9 12.6
WBC 5,170 3,510 3,460 5,640 6,200 6,800 6,700 6,710
Pit 9.9 5.2 2.5 2.2 3.0 7.0 9.8 15.3
GOT 201 11 70 69
GPT 158 168 115 98
LDH 792 738 544 440
T-Bili 1.0 2.8 2.8 1.1 0.9
BUN 9.4 25.7 25.0 15.6 11.0
CR 1.1 1.3 1.4 1.1 1.0
4
)
< 40 =
® <
3 n
B 39- &
g
E [
S 38 5
=y 2
a ;
37 }
36 '
35

Day of therapy

Figure 2 Falciparum malaria of a 48-year-old male acquired in Laos which was successfully
treated with mefloquine. With a total of 4 tablets Lariam® (®: 250mg of mefloquine
base), his fever subsided 7 days and the parasites became undetectable 4 days after
the start of therapy. Decreased platelet count, elevated values of transaminases,
lactate dehydrogenase, bililubin, blood urea nitrogen and serum creatinine were
almost or completely normalized at the end of the hospitalization.

METOREFITH Y, EE53kg TH - 127z HEHT50mg &
BE U7, IBEEEK 1 BRORRE T, FREREI Lx
ol BHEOENEE TCH oI, BMERICRIET 3
BHEONY - EBbhiz, LL, 2 BRI FEEHOD
BARRNT, ThETEL T EROEENIERE
DRBR > 727z, RIMMME L HETL T (FH, 1992),
Fo—RAEREEELT VIV A7) RO L OHFREREI
TvEzZ, TORIERCEERIHERELERLESATY
AL B

Wiz, N7 =2 —F=F7TREL 1M, #E N o
7 7 ¥ b)Y EH,500mg DN S TRHDOHEEB RS
i, 0BG 1 BETERLU- 2D XA 70 % >1,000mg
2RV, ZhCXDEEL, BBREATIE, A7aF% >
EE N NT 77> b)Y rH B0 F=— R L OMEE
| XN TV 553 (Mockenhaupt, 1995), S0 & Z A
RACIREEE 2 2L RBLRVWERDNS,

EHER I 2V T, BE L TORNPITES MIZ%E 7
, FcARERTORE L ko7, RALK2HDS 5,
fil & OBEIWER RS & N BliZ 106 T35.7% Th - 12,
ZNoDEIERA2E 4 WRTY, FBEZEETZDHD
WBEPVLELETICERERL, BbEEORE, BFE
LaEEEHRAL1IFATE, MENCEEFRRI L7

Table 4 Adverse reactions observed in 28 me-
floquine-treated patients in our hospi-
tal

Gastric symptoms (nausea, o

vomiting, discomfort) 6 (21.4%)
Diarrhea 3 (10.7%)
Dizziness 3 (10.7%)
Finger tremor 1 (3.6%)
Restlessness 1 (3.6%)

(Institute of Medical Science, Univ. Tokyo)

BEDI:DBBERAR EDRERTY, 1 HOZAETHE
EHE b R BERL L,

BHEODE I3, HEATOEHEDLEWEFEE~S ) T
KBWT, A70F 2B —FRERE LTIV DLEE
ZTw3,

[382) Lariam®% 4t 5 L TIEW 72 B4R [BEREEED
MR (IR BEEX - KEALEIR) WCHEH
%,
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CURRENT STATUS OF ANTIMALARIAL THERAPY
WITH MEFLOQUINE
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Mefloquine is a quinoline compound closely related
to quinine and is characterized by its long half-life and
excellent clinical efficacy against chloroquine-resistant
falciparum malaria. Even recently, the cure rate for
falciparum malaria after its use is over 90% in many
parts of the world such as most of African countries.
However, it is reported to be less effective in Thai-
Cambodian or Thai-Burmese border. The higher dose
of mefloquine, e.g. 25mg/kg, is required in these areas,
but even so unsatisfactory results often ensue. In these
areas, mefloquine is used combined with other
antimalarials such as ginghaosu derivatives or tetracy-
clines showing better results. Reported adverse reac-
tions after the therapeutic use of mefloquine include
dizziness, nausea, vomiting, diarrhea, headache and so
on. With regards to dizziness, however, various figures

of its occurrence are reported, probably due to its sub-
jective nature. In addition to the above symptoms, we
have to be extemely cautious about the severe neuropsy-
chiatric reactions caused by mefloquine that are report-
ed to occur in one out of 215 cases.

We analyzed the data on 27-28 patients with fal-
ciparum malaria who were treated in our hospital with
750-1,500mg of mefloquine. All but one case were
successfully treated without later recrudescence. About
one third of the cases experienced undesirable symp-
toms attributable to the medication, however, most of
them were slight and did not require medical interven-
tion. It is likely that mefloquine could be a first-choice
drug for uncomplicated falciparum malaria in Japanese
as well as in other people.

Department of Infectious Diseases and Applied Immunology, Institute of Medical Science, University of Tokyo
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Measles infection in HIV seropositive children in Zambia H. Oshitani et al.
Comparative analysis of anti-tuberculous chemotherapy between
2REHZ/6RH and 2SEH/10EH for HIV-seropositive patients with

pulmonary tuberculosis in Uganda S. Mitarai et al.
An epidemiological study on kaposi’s sarcoma in western kenya

for 15 years K. Toriyama et al.
Virological study on an imported dengue fever case K. Yamada et al.
Seroepidemiological and virological studies on Japanese

encephalitis in Vientiane, Lao P. D. R. M. Saito et al.

Inhibitory effect of suramin on Japanese encephalitis virus
replication K. S. Xu et al.
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Prize Winner’s Lecture

DNA DIAGNOSIS OF MALARIA

MEIDJI ARAI
Department of Internal Medicine, Okayama Kyoritsu General Hospital

We have developed two DNA diagnostic methods
using polymerase chain reaction (PCR). Double PCR is
a method for detection of Plasmodium falciparum para-
sites in infected human blood using two-step PCR. P.
falciparum—-specific sequence of the DHFR-TS junction
region was amplified with two sets of oligonucleotide
primers and the PCR-product was analyzed by agarose
gel electrophoresis. In 1991, 101 samples from 98 donors
were collected in Guadalcanal, Solomon Islands, and
subjected to the double PCR assay. We encountered a
case of falciparum malaria, whose clinical symptoms
and the results of the double PCR had changed in paral-
lel with the drug treatment.

Microtiter plate-hybridization (MPH) is a color-
imetric assay for detecting and differentiating the four
species of human malaria parasites, P. falciparum (PF),
P. vivax (PV), P. ovale (PO), and P. malariae (PM). A
pair of oligonucleotide primers were designed for the
amplification of the conserved region of the gene encod-
ing for the 18S rRNA. Species-specific oligonucleotide
probes were also designed and immobilized on mi-
crotiter wells. Target sequence of malaria parasites in
human blood was amplified and the PCR-product was
captured by the species-specific probe on the microtiter
well. The biotin-streptavidin system was used to detect
the captured materials. v

PF-specific and PV-specific probes of MPH were

tested in Guadalcanal in 1993. Among the 130 blood
samples, 30 (23%) were positive by PF-specific probe,
28 (229%) were positive by PV-specific probe, and 8
(6%) were positive by both of them. These results of
MPH were similar to those of acridine orange micros-
copy.

We evaluated MPH by using blood specimens from
malaria patients. Among 504 blood samples tested, all
of 44 cases of falciparum malaria, 27 of 28 cases of
vivax malaria, 12 of 13 cases of ovale malaria, and 2
cases of malariae malaria were diagnosed species specif-
ically by MPH. In this study, the restults of MPH
showed close correlation with the clinical course of each
case.

MPH was also evaluated in Viet-Nam, in 1994 and
1995. We encountered a case of microscopically PO-
positive but MPH-negative. Sequence analysis of the
PCR-product of this case revealed that the target
sequence for the PO-specific probe was different from
the published sequence of PO, suggesting that there may
be two kinds of PO parasites.

MPH will be valuable for large-scale epidemio-
logical studies, analysis of new species or variant types
of malaria parasites, management of malaria in clinical
practice, especially in early diagnosis, species differenti-
ation, and assessment of treatment.
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MEASLES AND MEASLES VACCINE IN DEVELOPING COUNTRIES

SHIN ISOMURA
Department of Medical Zoology, Nagoya University School of Medicine

Despite the activities of the Expanded Programme
on Immunization (EPI) which have resulted in a dra-
matic decrease of mortality and morbidity of measles,
the disease still remains one of the Killer diseases in
children; in 1990 45 million cases and around 1 million
deaths were estimated in developing countries. This
report introduces some epidemiological findings on
measles and measles vaccine obtained through field
surveys in Ghana, West Africa and Karachi, Pakistan
conducted in 1982-1994.

(1) High morbidity and high case fatality rate during
infancy have been one of the characteristics of measles

in developing countries. The morbidity and mortality
have been closely related to underling malnutrition, and
other serious complications have so often developed
after the contraction of measles.

(2) Loss of potency of measles vaccine because of
insufficient cold chain network has been main reason of
low efficacy of the vaccine administration.

(3) To increase the coverage of immunization, com-
munity-based surveillance on the information resources
to mobilize mothers to participate EPI. Grass loot
activities for maternal child health care including liter-
acy school should be promoted in each community.

~ HIV INFECTION AND AIDS IN VIETNAM AND MYANMAR

SHUDO YAMAZAKI, AND YUTAKA TAKEBE
National Institute of Health

In March 1995, we conducted on-the-spot surveys
for HIV-infected cases in Myanmar and Vietnam, in
both of which among Asian countries HIV infection has
markedly increased recently, to realize the present sta-
tus of HIV infection and to promote an international
cooperative investigation to contribute preventive mea-
sures against AIDS.

Invasion of AIDS to Vietnam and Myanmar, situ-
ated respectively at the east and west ends of the Indo-
china Peninsula was found 10 years later than that to
American and European countries, and the reports of
HIV-infected cases have rapidly increased since 1990
(Table 1). It has been pointed out that the
epidemiological features common to both countries are
that the main route of transmission used to be via blood
by exposure through needle-sharing among intravenous-
- drug users(IVDU), followed by rapidly increased sexu-
ally transmitted disease (STD) cases among commer-
cial sex workers (CSW) and, more recently, a tendency
of rapid spreading of infection among such high-risk
groups as IVDU and CSW to ordinary populations.
However, HIV infection can still be found frequently
among IVDU. For instance, a dreadful report tells that

more than 909% of IVDU are infected with HIV in
Mitkyina in Kachin State, situated in north Myanmar
adjoining to China. HIV-infected cases have increased
year by year since 1992 among CSW concentraed in such
urban districts as Yangon and Mandalay. It is particu-
larly noticeable that infected cases increased suddenly
to four times as many in Mandalay during the two years
from 1992 to 1994.

To cope with such serious HIV/AIDS epidemics,
the Myanmar Ministry of Health, according to the
instruction given by the National Health Committee,

Table 1 HIV Infections

Myanmar Vietnam

1988 1

1989 323

1990 1034 1
1991 2152 0
1992 1641 11
1993 2001 1124
1994  1039(-June) 1148
Total 8191 2284
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has established sentinel stations in the whole country
and been conducting surveillance in 19 cities since
March 1992. In Vietnam, the National AIDS Committee
has been organized since 1989 and a monthly committee
meeting is being held to discuss on countermeasures
against AIDS on the basis of the reports from the HIV
surveillance operation group. In 1992, a nation-wide
surveillance system was established. By order of the
Ministry of Health, the National Institute of Hygiene

and Epidemiology (NIHE) in Hanoi in the north and
Pasteur Institute in Ho Chi Minh in the south are striv-
ing to strengthen and enrich the functions as the
National Reference Centers to perform confirmatory
tests on HIV-infected cases and analyze the epidemio-
logical data on patients and infected cases. Giving
economical, technical and manpower assistance to these
countries by Japan and other developed countries is
being strongly desired.

CURRENT SITUATION OF HIV EPIDEMIC IN THE KINGDOM OF CAMBODIA

MASAHIRO KIHARA
Department of Epidemiology, Kanagawa Cancer Center Res. Inst

Combodia, with a population of about 9 million, has
been on a difficult way of reconstruction after the
prolonged and devasting civil war. However, it has
become increasing clear that this country has had to
face another challenge, HIV epidemic.

Since the first HIV positive (HIV+) case was
identified in 1991, 13 AIDS case and 1225 HIV+ were
already reported as of April in 1995. By transmission
mode, majority of them were of heterosexual contact or
unknown transmission category with no or little cases of
homosexual contact and intravenous drug use (IDU).
Sentinel surveillance started 1994 has revealed that HIV
infection has been spreading with an unprecedented rate
in this country, already reaching the level which is
equivalent or even worse than that in Thailand. HIV
infection rate was 4.3% among blood donors in 1994, a
50-fold increase from 0.08% in 1991, 9.29% among com-
mercial sex workers (CSW) in Phnom Penh in 1992, 38.
29% among CSW in Sihanoukville in 1994 and 9.2% STD

patients in Phnom Penh in 1994.

Growing population of CSW, estimated now to be 2,
000 in Phnom Penh and 10,000 countrywide is one of the
greatest contributing factors to the epidemic, which
started to grow during the period of United Nations
Peace-Keeping Forces (UNTAC) and stimulated by the
following economic liberation. Preference of Cam-
bodian people for injection as a mode of treatment of
illuness is another potential factor for epidemic because
of a very limited availability of disposable needles or
syringes and equipment for sterilization. Limited oppor-
tunity of HIV testing also provides the risk through
transfusing unscreened blood especially in peripheral
regions and economical growth and associated urban
migration have been increasing the threat for futere
increase in IDU.

Importance of urgent international aids for HIV/
AIDS control program of this couontry cannot be over-
stressed.

CURRENT EPIDEMICS OF HIV AND AIDS
IN THE TROPICAL ASIA: THAILAND

KAzuo TAJIMA
Division of Epidemiology, Aichi Cancer Center Research Institute

The first case of AIDS in Thailand was reported in
1984. This was followed by an explosive spread of HIV
infection among injecting drug users and then spread to
male and female commercial sex workers CSWs and

their clients by heterosexual transmission. In 1987 the
first case of HIV infection by blood transfusion was
reported and since 1989 Thailand initiated to screen
every unit of donated bloods for anti-HIV antibody.



Since 1991 the Thai government has relied on the AIDS
Voluntary Reporting System, however, under reporting
of AIDS cases remains problematic as in most countries.
By the November 1995 the number of total cases of
AIDS was counted to 22,135. Among then 75% and 8%
were caused by sexual transmission and injecting drug
use, respectively. The proportion of vertical transmis-
sion from mother to child was about 8%. At present the
cumulative number of HIV carriers in Thailand was
estimated at 700,000 and the government projected 2-3
million HIV infections by the year 2000. Health educa-
tion is the most important component in the Thailand’s
AIDS prevention program and they are broadcasting
correct information on HIV prevention measures
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through TV everyday. And furthermore, since 1990, the
effective 100% condom usage program was promoted
and the owners of sex establishments were educated
that all CSWs will not be able to purchase sex services
without condom use in any sex establishment. It was
reported in 1992 that more than 90% of CSWs took
condom, and since 1990 the prevalence of the sex trans-
mitted diseases were actually decreasing. The two
critical issues on AIDS in Thailand are : 1) how to
establish the future care system for lots of AIDS
patients progressed from the huge amount of HIV car-
riers; and 2) how to control the HIV spreading route
from injective drug users to general people.

HIV/AIDS IN INDIA AND INDONESIA

TAKESHI KURIMURA
Department of Viral Infections, Research Institute for Microbial Diseases, Osaka University

Among Asian countries, India and Indonesia have
very characteristic features. Both countries have large
population size of 870M and 180M, respectively. India
shares its border with other countries but Indonesia is a
typical island country consisted of many islands.
[India] India is expected to have the biggest number of
HIV carriers in the world but the surveillance system is
not working well. At the moment, 2.5M to 3.0M people
are infected with HIV type 1, type 2 or both types.
National Commission on AIDS started in August 1995 to
implement AIDS control strategies in India. Several
Indian excellent research groups reported the situation
of HIV/AIDS in Bombay, Maharashutra. Maniar’s
group first reported the existence of HIV type 2 as well
as type 1 in Bombay and Hira’s group reported dual
infections with both types are as frequent as 209 of the
total HIV carriers. This is quite in good contrast with
the data by Kanki and Essex on the apparent protective
ability of prior HIV type 2 infection against HIV type 1.
A large number of female CSW’s exist in India and high
prevalence HIV infections among them has been report-
ed together with high prevalence of tuberculosis.
Gilada’s group, Bhave’s group and others are working
on the HIV/AIDS problem, STD’s and tuberculosis of
CSW’s in collaboration with other NGO’s. Poverty, low
literacy rate etc. are the obstacles against STD/AIDS

control. Well-organised AIDS control programs such as
extensive safe blood policy, education, distribution of
condoms are very important.

[Indonesia] Since the announcement of the Presidential
Decree Nr. 41 in April, 1994, systematic control policy
against AIDS has been started. By the end of October,
1995, 355 HIV-infected cases have been reported and
majority of them were in Jakarta and Bali. 120 of these
355 were foreigners. The most probable route of HIV
transmission is sexual contact, male-to male and male
to female. In Irian Jaya, many Thai fishermen were
found to be seropositive (50 of total number 64). Male
to female ratio of HIV infection was 3.1: 1 by the end of
October, 1995, while it was 3.4: 1 by the end of Novem-
ber, 1994. This may reflect the increase of HIV inci-
dence of women. Indonesia has 5 major religion groups,
Muslim, Hindu, Buddhism, Catholic and Protestant and
the government is distributing 5 different pamphlets for
AIDS education, Although the number of HIV infections
is small, many NGO’s are actively working on the
control of HIV/AIDS. The high prevalence of STD’s
will promote the spread of HIV and they have been
amply introduced in Indonesian population. Education
and STD control are the most important for Indonesia
to keep the low prevalence of HIV/AIDS.
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General Presentation

CORRELATION BETWEEN DNA POLYMERASE ACTIVITY AND
VIRULENCE OF TOXOPLASMA GONDII

ASAO MAKIOKA AND HIROSHI OHTOMO
Department of Tropical Medicine, Jikei University School of Medicine

We have previously detected and characterized
DNA polymerase activity of the virulent RH strain of
Toxoplasma gondii. There is variation in virulence from
strain to strain of 7. gondii. Although the reason for
this strain difference remains unclear, it is considered
that an increased rate of proliferation of tachyzoites is
closely correlated with faster destruction of the infected
hosts cells. In the present study, we have compared
DNA polymerase activity of virulent RH strain with
that of avirulent ME49 strain in relation to their viru-
lence. Marked difference in virulence between both
strains was confirmed by comparing the mortality and
survival time of mice infected with these strains.

Experiments of iz vitro culture system have indicated
that the number of RH tachyzoites within infected
macrophages was about twice as many as that of ME 49,
suggesting that the rate of proliferation of RH strain is
significantly faster than that of ME49 strain. DNA
polymerase activity of RH strain was about 2.5 times
higher than that of ME49 strain, while sensitivity of the
activities of both strains to salt, Mg?* and inhibitors of
mammalian DNA polymerases were almost similar.
Thus it is suggested that this increased activity of the
enzyme of virulent strain contributes to a faster rate of
multiplication of the organisms as compared with that
of avirulent strain.

ANALYSIS OF POLYMORPHISM OF THE GENE ENCODING
THE CYSTEINE PROTEASE FROM DIFFERENT STRAINS
OF TRYPANOSOMA CRUZI

MARiA PAULA DE LEON"?, KENJI HIRAYAMA!, VIVIAN MATTA? TETSUO YANAGI?®,
MARGARITA PAz? AND MIHOKO KIKUCHI'.
"Department of Medical Zoology’, Saitama Medical School, Japan; Dept. of Cytology, Faculty of
Chemical Sciences and Pharmacy, USAC, Guatemala® Department of Protozoology, Institute of
Tropical Medicine, Nagasaki University, Japan®

With the aim of detecting polymorphism among
guatemalan isolates of Tw»ypanosoma cruzi, epimas-
tigotes from 55 local isolates and 14 nominal laboratory
strains (from Brazil, Ecuador, Chile, Colombia, Par-
aguay) were analyzed by amplification of the cystein
protease gene and the single strand conformation
polymorphism (SSCP) method. The guatemalan iso-
lates were obtained in endemic areas of the Chagas’
disease from which, 44 are from vector insect ( Triatoma
dimidiata) and 11 from infected humans.

We could obtain the PCR products from all the
analyzed samples and those showed no difference in
their size (approx. 450 bp). Comparison of the SSCP led
to the grouping of several local isolates and nominal

strains into 5 different migration patterns. The first
pattern was the most common among the local isolates
from vector insect and infected humans. The same
pattern is shown by the Colombia and CL strains which
are from Colombia and Brazil respectively. The second
pattern was shown by some of the local isolates from
vector insect but not from infected humans. Likewise,
we found that the strain named 119 which was isolated
from opossum in Ecuador shows the same pattern. An
interesting finding is that just one local isolate from
infected human showed a different pattern from the
other local ones, even from the nominal strains, there-
fore was classified as pattern No. 3. The fourth pattern
was found in the Y and Bernice (Brazil) strains and



Tulahuen-L (Chile), LO, GS, RF (Paraguay) strains as
well, but not any local isolate from vector or infected
human. The final pattern (No. 5) was observed only in
the Tulahuen-H strain (Chile).

Taken together, we have identified three different
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types (patterns 1, 2, 3) of cystein protease gene from the
local isolates and the first one was the most common,
either in vector as infected humans, suggesting that type
1 was related to human infective type. The nucleotide
sequencing study is now going on in our laboratory.

MOLECULAR CHARACTERIZATION OF A FRAGMENT OF
LEISHMANIA GENE ENCODING CARBAMOYL-
PHOSPHATE SYNTHETASE II (CPSII)

GUANGHAN GAO, JUNKO NAKAJIMA-SHIMADA, HIROSHIY AMASAKI,
TAKESHI NARA, AND TAKASHI AOKI
Department Parasitol, Juntendo University

Carbamoyl-phosphate synthetase II (CPS II) is a~

key enzyme in nucleic acid synthesis, which catalyzes
the first step in de novo pyrimidine nucleotide biosynthe-
sis. In Escherichia coli, CPS II is composed of a light
and a heavy subunit encoded by carA and carB, respec-
tively. The light subunit has the activity of L-glutamine
amide transferase (GAT), while the heavy one utilizes
the transferred amide nitrogen in the reaction of car-
bamoyl-phosphate synthetase (CPS). The latter reac-
tion requires ATP. By contrast, in animals including
helminth parasites and mammals, CPS II occurs as a
multidomain protein (GAT-CPS-DHO-ACT) with
aspartate carbamoyltransferase (ACT) and dihydrooro-
tase (DHQO), the second and third enzymes of the
pyrimidine pathway.

The purpose of this study was to characterize a
gene encoding Leishmania mexicana amazonensis (Lma)
CPS II. A polymerase chain reaction (PCR), using Lma
genomic DNA as template, yielded a fragment of 1164
bp. This was subcloned and determined for the nu-
cleotide sequence. The deduced 388 amino acid residues
consist of 3 parts, namely, C terminus of GAT (68
residues), a short polypeptide linker (15 residues), and
N terminus of CPS (305 residues). This observation

enlarges our previous finding in 7. cruzi that a polypep-
tide carries GAT and CPS domains, separated from both
of ACT and DHO, a new type CPS II that resembles
neither of E. coli nor animal CPSs II. An alignment of
the Lma 388 amino acid residues with those of various
sources highlights the following characteristic sequence
motifs. In the C terminus of Lma GAT, there are two
highly conserved regions, TSQNHGFAVD (consensus:
TSQNHGFAVD) occurring only in GAT of various
CPSs II and PFCSVQFHPE (consensus: PXFSVQF-
HPE) containing histidine and glutamate residues that
constitute an active site of GAT. The hydrophilic linker
portion VKGSKVKEVAKFKPR shares a strikingly
high homology with that from 7. cruzi (VKESKV
KEASKYKPR). In the remainder 305 residues, an ATP-
binding site GGQGSGIVENMAE is identified. This 305
amino acid sequence is highly homologous to those of E.
coli (carB), yeast (CPA2 and URAZ2), rat mitochondria
(CPS 1), and T. cruzi (CPS II), entailing the calcu-
lated percentages of identical residues of 47.9, 61.8, 62.0,
61.5, and 74.7%, respectively. The result indicates that,
phylogenetically, the Lma CPS II is more closely
related with eukalyotic than prokaryotic enzymes, and
is most intimately related with the 7. cruzi enzyme.
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THE P-GLYCOPROTEIN GENE FAMILY IN LEISHMANIA:
MOLECULAR CLONING OF A NEW P-GLYCOPROTEIN-
RELATED GENE FROM LEISHMANIA AMAZONENSIS

KEN KATAKURA!, HIROSHI OHTOMO! AND HITOSHI SUZUKI?
Department of Tropical Medicine' and Division of Molecular Genetics?, Jikei University School of Medicine

ATP-binding cassette (ABC) transporters are
known to utilize the energy of ATP hydrolysis to trans-
port substrate across the membrane and be associated
with important biological processes in both prokaryotes
and eukaryotes. Among over 50 ABC transporters,
human P-glycoprotein (MDR1), for example, exports
multiple anticancer agents across the cell membrane,
enabling cancer cells multidrug resistant against such
drugs. A protozoan parasite, Leishmania, contains sev-
eral P-glycoprotein genes. Two different functional
genes (ldmdrl and lipgpA) have been isolated from
different Leishmania species, and demonstrated to medi-
ate resistance against specific drugs. In this study, we
aimed to isolate and characterize P-glycoprotein genes
in L. amazonensis, one of the causative agent of leish-
maniasis in the New World. Polymerase chain reaction
(PCR) was performed to amplify ATP binding motif of
L. amazonensis P-glycoproteins using primers designed

for conserved sequences of ATP binding motif among P-
glycoprotein genes from different organisms. We
detected a 408-bp PCR product which showed substan-
tial similarity to N-terminal ATP binding motif of
ldmdrl and ltpgpA. A genomic library of L. amazonen-
sis DNA was screened with the PCR product and we
detected a 3801-bp open reading frame from a positive
clone. The putative 1267 amino acids indicated the

" transmembrane P-glycoprotein like structure and

showed 46, 39, and 299 identity to ldmdrl, MDRI1 and
ltpgpA, respectively. Furthermore, pulsed field gel
electrophoresis and Southern blot hybribization ana-
lyses indicated that this P-glycoprotein-related gene
was single copied. These results suggest that L. am-
azomensis contains at least three different P-glyco-
protein genes, the /dmdr1 hoinologue, ItpgpA homologue,
and new gene isolated in this study. Functions of the
gene is under investigation.

DIVERSITY IN BLOCK 4 OF MEROZOITE SURFACE PROTEIN 1 (MSP1)
OF PLASMODIUM FALCIPARUM IN NATURAL POPULATIONS

OsaMU KANEKO!, SOMCHAI JONGWUTIWES?, MASATSUGU KIMURA®
Hiroj1 KANBARA?, AKIRA ISHII® AND KAZUYUKI TANABE®
Department of Medical Zoology?, Laboratory of Biophysics®, Osaka City University Medical School, Japan;
Department of Parasitology, Faculty of Medicine, Chulalongkorn University?, Thailand; Department of
Protozoology, Institute of Tropical Medicine, Nagasaki University*; Department of Medical Biology and
Parasitology, Jichi Medical School®; and Laboratory of Biology, Osaka Institute of Technology®, Japan

Merozoite surface protein 1 (MSP1) of Plasmodium
Jalciparum is one of the potential candidates for a sexual
blood-stage malaria vaccine. MSP1 consists of several
conserved blocks interspersed with variable blocks.
Although MSP1 exhibits antigenic diversity, variations
in the gene are not widely polymorphic but dimorphic
with the exception of block 2. MSP1 alleles have been
suggested to be capable of intragenic recombination at
the sexual stage, thus generating different genotypes
(MSP1 alleles) in the progeny. Although the sites for

intragenic recombination between dimorphic MSP1
alleles occur in the N-terminal conserved blocks, recent
sequences of laboratory strains have shown recombina-
tion in block 4, a variable block. Since recombination in
a variable block may increase genetic diversity in
MSP1, we have investigated the number and site of
recombination in block 4 in natural isolates.

First, we sequenced block 4 of 23 PCR-amplified
DNA clones derived from culture-adapted parasites
collected in Thailand. Results showed that, in addition



to allelic dimorphic sequences, some isolates had
sequence of recombinants between the alleles. The site
for the recombination is the same as that reported
previously, being at the boundary of residue 365 and 366
(Miller et al, 1993). These suggest that recombination
in block 4 is confound to one site.

We next searched for the prevalence of block 4-
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recombinants in an endemic area with parasite DNA
recovered from thin blood films on glass slides. PCR
amplification with allele-specific primers revealed that
block 4-recombinants are not rare in Solomon Islands,
indicating that recombination in block 4 indeed
increases genetic diversity in MSP1 in the natural popu-
lation of P. falciparum.

CLONING OF CYTOCHROME OXIDASE 1II GENE (COIIl)
FROM PLASMODIUM VIVAX

YoH-1cHI WATANABE"® 2 Ki1YOSHI KiTA!, SOMEI KOJIMA!, TAKASHI AOKP®
PATRICIA LiM KiM CHOOI?, TAN SIEW KIAN? AND MAK JOON WAH?
Department of Parasitology, The Institute of Medical Scdence, The University of Tokyo!
Biotechnology Centre, Institute for Medical Research, Malaysia®
Department of Parasitology, Juntendo University, School of Medicine?

Mitochondrial DNA of Plasmodium is a circularly
permuted tandem repeat of 6 kb that encodes fragment-
ed both large and small subunit ribosomal RNAs.
Mitochondrial genomes of Plasmodium have received
much interest as they encode some components of the
respiratory chain, including cytochrome ¢ oxidase
subunit 1 and Il (COI and Ill) anc cytochrome & (CYb)
as well as TRNAs, and the respiratory chain has been
suggested to be a target for antimalarial compounds.
However, sequence data for the 6 kb element of human
malaria is available only from Plasmodium falciparum,
although those from murine and avian parasites have
been reported. Due to the limited amount of starting
material, isolation of pure mitchondrial DNA and its
sequence analysis are difficult in the case of other
human malaria, such as P. vivax, P. ovale and P. malar -
tae. We have determined the partial nucleotide sequence
of COIIl gene encoded on the mitochondrial DNA of P.
vivax after the successful amplification of DNA using
primers designed from the sequence of P. falciparum.V
In this report, full length sequence of P. vivax COIIl gene
and comparison of the sequence with those of other
species are presented.

Alignment of the nucleotides of P. vivax COIIl with
published sequence of P. falciparum COIIl showed nu-
cleotide homology of 719, while amino acid sequence
comparison gave a homology of 80%. In contrast to the
great similarity between two Plasmodium species, simi-
larity between P. vivax COII and human COIIl (32%)
was much lower than that between yeast COIIl and
human COIIl (469%). The invariant glutamate residue
that reacts with dicyclohexyl carbodiimide which
inhibits proton translocation in coupling site Il was
found in transmembrne-hilix III. Several deletions and
insertions specific for Plasmodium enzymes were found,
suggesting that tertiary structure of COIIl and interac-
tion between the subunits in Plasmodium cytochrome ¢
oxidase may be different from those of other organisms.
The unique feature of the respiratory component found
in this study may make this enzyme as a target for
specific diagnosis and antimalarial compounds. This
study was performed as part of the Institute for Medical
Research and Japan International Cooperation Agency
Research Project on Tropical Diseases.

1) Patricia Lim K.C. ef al. Jpn. J. Parasitol. (1995) 44,
40-43
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IL-8 PRODUCTION AND INHIBITORY EFFECT OF THE PERIPHERAL BLOOD
MONONUCLEAR AND POLYMORPHONUCLEAR CELLS ON THE PLASMODIUM
FALCIPARUM IN VITRO PROLIFERATION

JULIETA YURI UcHIDA!, TADASHI KASAHARAY 2, AKIRA ISHII'
Department of Medical Zoology, Jichi Medical School’, Division of Biochemistry, Kyoritsu College of Pharmacy?

We observed that peripheral blood mononuclear
and polymorphonuclear cells are potent inhibitors of
Plasmodium falciparum (PA1.) proliferation in vitro. We
aimed to study the mechanism of how these cells inhibit
the P.f. growth and its relationship with the IL-8. P.f.
(FCR-3 strain) in continuous culture was used for
growth inhibition and IL-8 stimulation experiments.
Peripheral blood mononuclear cells (MNC) were iso-
lated by Ficoll/urografin gradient and polymorphonu-
clear (PMN, 959% neutrophils) by 2.5% gelatine gradi-
ent. Growth inhibition tests were performed in 96 wells
microplate, where P.f. were added to the MNC or PMN
cells, and proliferation was measured 3 days after by
incorporation of °H-hypoxanthine. The inhibitory
effect of these cells was proportional to the number of
cells added to the culture, and the IC;, (inhibitory con-

centration) for 10° infected erythrocytes, was E/T
(effector/target) =0.2 for the MNC and 0.75 for the
PMN cells. This means, to obtain 509 inhibition on
proliferation of 10° parasites, we needed 0.2x10° MNC
and 0.75X10° PMN cells. Moreover, P.f. infected eryth-
rocytes and supernatant of the P.f. culture were potent
inducer of IL-8 production not only on MNC but also on
PMN. However, blocking of IL-8 with monoclonal
antibody did not augment the P.f. proliferation, suggest-
ing that IL-8 is not directly associated with inhibition of
P.f. proliferation by these cells. We also investigated
the involvement of the Nitric Oxide on the P.f. inhibi-
tion, by blocking the Nitric Oxide synthase with N-
Monomethyl L-Arginine, but no differences were obser-
ved as compared with the control culture.

GROWTH INHIBITORY EFFECT OF NOVEL PYRROLO [2, 3-d] PYRIMIDINE
DERIVATIVES SCREENED BY USING RECOMBINANT P.f. DHFR.

TosHIHIRO HORI!, REYNOLDS K.B. BROBEY?, GEN-ICHIRO SANO!
Fuwmio IToH? AND KAZUYOSHI ASo?
Department of Molecular Protozoology, BIKEN, Osaka University!, Takeda Chemical Industries, Ltd., Osaka?

To obtain novel antimalarials, we have screened
novel antifolates, pyrrolo [2, 3-d] pyrimidine deriva-
tives by the in vitro enzyme assay. We examined 120 of
the chemical compounds for their inhibitory effect on
the recombinant dihydrofolate reductase (DHFR) of P.
Jalciparum produced in E. coli. The molar concentra-
tions of the inhibitors that gave 509 inhibition (IC50) of
the plasmodial enzyme were estimated alongside with
that from the mammalian system when bovine DHFR
was used. This enabled the selective inhibition by the
inhibitors to be evaluated. We also purified three differ-
ent P. falciparum DHFR with pyrimethamine or

cycloguanil resistance for evaluating the cross reactivity
of the compounds. Among the tested compounds, one
gave 70 fold lower IC50 for P. falciparum DHFR than
bovine DHFR and inhibited cycloguanil resistant P.
Jalciparum DHFR at similar concentration for drug
sensitive DHFR. In addition this compound showed
appreciable inhibition of the pyrimethamine resistant P.
Jalciparum DHFR. These observations were confirmed
by the growth inhibition assay of cultural parasites with
the drug resistance. The animal trial of this compound
by using mouse-P. berghei infection system showed the
similar efficacy to reduce parasitemia to cycloguanil.
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GENETIC POLYMORPHISM OF THE TNF ¢« PROMOTER REGION
IN INDIVIDUALS OF MALARIA-ENDEMIC AND-NONENDEMIC AREA.

AYAKO YOSHIDA!, MAKOTO ITOH', SAUL SAEFAFIA? ALBINO BOBOGRI?
NATHAN KERE?, AKIRA IsHII?, MASATO KAWABATA* AND NOBUO OHTA'
Department of Medical Zoology, Nagoya City University Medical School'
Solomon Institute of Medical Training and Research?

Depertment of Medical Biology and Parasitology, Jichi Medical School®
International Center for Medical Reseach, School of Medicine, Kobe University*

Although detailed mechanisms of the onset of cere-
bral malaria have not been fully understood, the ele-
vated level of tumor necrosis facter (TNF) a seems to
be an important factor determing the susceptibility to
cerebral malaria. Genetic polymorphism of the TNF «
promotor region has a role in regulation of the cytokine
level, resulting significant association between a particu-
lar allele (TNF2) and susceptibility to cerebral mararia
in Gambia. Guadalcanal Island in Solomon Islands is
holo-or hyper-endemic area for malaria, however, the
incidence of cerebral malaria in the Island is though to
be not so high compared with the case in Africa.
Considering the situation, we typed alleles of the TNF «
promotor region in individuals of Guadalcanal Island in
the hope if we could detect some genetic factors related
to susceptibility of cerebral malaria in this Island. We
extracted DNA from blood samples of 248 solomonian
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and 28 Japanese donors. From isolated genomic DNA,
107bp fragment was amplified using primers which was
designed to incorporate the polymorphic site into a Nco
I restriction site. PCR product was digested with Nco
I and analysed in 29 LMP agarose gel. There is a
dimorphism in the TNF & promotor region (TNF 1 and
TNF 2). All subjects tested here were typed for TNF 1/
TNF 1 homozygote, and the gene frequency was deter-
mined as follows; TNF 1=1.00 and TNF 2=0. Differ-
ence in frequency of TNF 2 was statistically significant
between the Solomonians and Gambian subjects. TNF
2 allele has been suggested to be involved in susceptibil-
ity to cerebral malaria, therefore, the possible low inci-
dence of the cerebral malaria in Guadalcanal Island
might be related to the absence of the susceptible TNF
2 allele in this Island.

DIFFERENTIATION OF ENTAMOEBA HISTOLYTICA AND
ENTAMOEBA DISPAR DNA FROM CYSTS PRESENT IN STOOL
SPECIMENS BY POLYMERASE CHAIN REACTION:

ITS FIELD APPLICATION IN THE PHILIPPINES

WINDELL L. RIVERA!, HIROSHI TACHIBANA?, MARY ROSE AGNES SILVA-TAHAT!,
HARUKI UEMURA! AND HIROJI KANBARA!
Department of Protozoology, Institute of Tropical Medicine, Nagasaki University*

Department of Infectious Diseases, Tokai University School of Medicine?

It has been established that two distinct species
exist within what was originally known as Entamoeba
histolytica. These are E. dispar and E. histolytica, for the
nonpathogenic and pathogenic forms, respectively.
Differentiation of these two organisms is of great clini-
cal importance since they are morphologically indistin-
guishable and both forms can infect the human intestinal
cavity in different degrees. A simple and rapid DNA

extraction method which can be used directly on forma-
lin-fixed stool specimens has been developed. The
extracted DNA was used for the identification of the
existing species in the stools by employing polymerase
chain reaction (PCR). Seventy-two (72). randomly-
collected stool samples from Brgy. San Antonio, Sas-
moan, Pampanga, Philippines were analyzed. Nineteen
samples reacted with E. dispar primers resulting in the
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expected 101-bp PCR products, however, none reacted
with E. histolytica primers. Furthermore, sensitivity
assay suggests that genomic DNA from as low as five
cysts can be used as template for PCR. These observa-
tions imply that the use of genomic DNA directly
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extracted from formalin-fixed stool specimens for PCR
amplification is a useful tool for obtaining a sensitive
and accurate diagnosis that can be applied even: in
epidemiologic studies.

DNA DIAGNOSIS OF MALARIA IN VIET-NAM: DETECTION OF
OVALE MALARIA AND MALARIAE MALARIA PARASITES

HIrROFUMI MIYAKE', FUMIHIKO KAWAMOTO?, OsaMU KANEKO?
MASATSUGU KIMURA*, AND YUSUKE WATAYA!

Faculty of Pharmaceutical Sciences, Okayama University®
Department of Medical Zollogy, Nagoya University School of Medicine?
Department of Medical Zollogy, Osaka City University School of Medicine?
and Department of Biophysics, Osaka City University School of Medicine*

The cases of ovale malaria or malariae malaria are
only sporadically reported in South East Asia. Espe-
cially, in the Socialist Republic of Viet-Nam, none of
cases of them have been reported officially. We inves-
tigated the minor spesies of malaria parasite in Viet-
Nam using our DNA diagnosis of malaria, because it is
difficult to identify the parasite species morphologically.

We have developed a colorimetric assay “microtiter
plate-hybridization” (MPH) to detect amplified DNA
of malaria parasites on a microtiter well. This method
has high sensitivity and specificity more than micro-
scopic examination. This assay system allows us to
detect and identify the four species of human malaria
parasites in one assay. OQur method utilizes polymerase
chain reaction (PCR) and DNA hybridization. A pair of
oligonucleotide primers was designed for the amplifica-
tion of the conserved region of the gene coding for the
18S small subunit of ribosomal RNA. Species-specific
oligonucleotide probes were also designed and immobil-
ized on microtiter wells. The target sequence of malaria
parasites in human bllod was amplified by PCR and then
the PCR-amplified product was captured by the species-
specific probe on the microplate well. The biotin-stre-

ptavidin system was used for the detection of the PCR
products on the wells. Positive samples gave yellow
color by the chromogesic reaction.

The epidemiological trials of the DNA diagnosis
have been carried out in Viet-Nam from July to August
in 1994 and August in 1995. The 209 blood samples (10
1l each) were obtained from donors by finger puncture.
The blood samples were diagnosed by microscopic
examination in malaria endemic field. They were per-
formed microtiter plate-hybridization in the hospital at
Ho Chi Minh City.

As a result, two types of Plasmodium ovale were
found; one case has the same 18S ribosomal RNA gene’
sequence as ovale malaria parasite in West Africa area
and the other was new variant of P.o. whose 18S
ribosomal RNA gene is different from that of P.o. of
West Africa type. Additionally, 5 cases of P. malariae
single infection and 2 cases of triple mix infection (P.
falciparum, P. vivax, and P. malariae) were also found.
We show here the usefulness of this system, more over
report the discovery of existence of P. malariae and two
types of P. ovale whose 18S ribosomal RNA gene is
different in Viet-Nam.
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DISTRIBUTION OF PLASMODIUM MALARIAE IN SICHUAN
PROVINCE, CHINA

QING L1u, MIAN ZHOU, MASATSUGU KIMURA*, FUMIHIKO KAWAMOTO
AND SHIN ISOMURA '
Department of Medical Zoology, Nagoya University School of Medicine, Laboratory of Biophysics,
Osaka City University School of Medicine*

Although Plasmodium wmalariae was widely dis-
tributed in the middle and south portion of China before
1970’s, this species was rarely reported from these
regions during the past two decades with only one
officially reported case in 1992. Sichuan province, with
endemic foci of P, malariae in the past, is now consid-
ered as a region only has P. vivax endemic areas. Dr.
Kawamoto, in his visit to introduce the AO stain method
in the West China University of Medical Sciences in
Sichuan, noticed microscopically the presence of
gametocytes of P. malariae mixed with P. vivax by AO
staining of the 2 thin smears from local malaria patients
and preserved in the Department of Parasitology,
WCUMS. Due to the difficulties of finding the typical
band form of P. malariae, there were many cases with
the species distingiushing problem, said by Dr. XZ,
Wang and Dr. SH. Zhou from that department. To
confirm the presence of P. malariae and its distribution
in Sichuan province, an epidemiological survey, as a
coorperative work with WCUMS, was conducted in the
endemic areas of Junlian County bordering on Yunnan
Province and Mingshan County locating at the middle
portion of Sichuan.

RESULTS Giemsa stain was used for the diagnosis
of malaria in the field by the parasitologists from
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WCUMS and 66 of 167 local people were positive in
malaria. The thin smears of these samples were re-
diagnosed and distinguished by AO stain. 26 of the 66
malaria positive cases were diagnosed as mixed infec-
tion of P. vivax and P. malariae with morphologically
similarity in band form, schizont and gametocytes to the
typical species. Also genomic DNA of malarial parasite
from the thick smear of these samples was extracted by
following Kimura’s method (1995). PCR of 185 rRNA
gene was performed with primers in the conserve
sequence of Plasmodium spp. and nested PCRs with
species-specific primers were conducted for the distin-
guishment of the four human malaria. In 8 cases tested
by nested PCR, 2 of them were clearly observed with the
amplified DNA band of P. malariae, and the other
negative cases were highly suspected to be the variants
of P. malariae or P. vivax due to their morphological
characteristics resembling P. malariae. The sequecing
analysis of the target block is performed now. Our
results suggested that the P. malariae in the endemic
areas in China maybe misdiagnosed as P. vivax, other-
wise, maybe there are some variants of P. vivax or P.
malariae in these areas. This data should be an impor-
tant reference for the diagnosis and epidemiology of
malaria in China.

DATABASE FOR TRAVELER’S CLINIC

EncHi OkuzawAa!, YASUO IKEDA? AND TsuTOMU TAKEUCHI!
Department of Tropical Medicine and Parasitology, School of Medicine, Keio University*

Department of Internal Medicine, School of Medicine, Keio University?

We constructed a database of traveler’s medicine on
a UNIX system (4.2 BSD) to assist consultation at Keio
University Hospital. We have been using this system at
the traveler’s clinic of our hospital. This database is
oriented for physicians, and this service is going to be
spread to other clinical sections. This system is working

all day and accessible from serial line (2400bps, 2 chan-
nels) or ethernet (TELNET).

This database includes several sections: geographic
areas, microorganisms, symptoms, laboratory tests,
drugs and toxins, efc.. In the utility of this system, two
kinds of usage are basic: The first one is for prevention
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of tropical diseases. When we put the name of the area
to visit, status about endemic diseases comes out, and
ways of prophylaxis are recommended. The other one is
for diagnosis and treatment of tropical diseases. When
we put the symptom of patients, a list of differential
diagnosis appears. Addresses of laboratory tests for
definitive diagnosis and drugs for chemotherapy are also
available. (Access to the address section is denied
except for some users.)

There is a need of constant renovation of the infor-
mation to follow up practical affairs. We gather all files
that carry information of each section in a directory, but
we can edit them separately to divide labors. And the
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index is built automatically after update process. Thus
we have reduced maintenance duty.

However more problems are to be resolved. Rules
and manners among users are important, because the
system provides ways of ordering tests and drugs. But
they are not documented yet. Moreover, this system is
maintained personally, although it requires a system
operator to keep security, a secretary to register users,
physicians and researchers to seek information and
typists to input it. We have to establish rules for system
management and human network of specialists before
the number of system users increases.

POSTGRADUATE EDUCATIONAL AND TRAINING SYSTEM OF
TROPICAL MEDICINE IN UK, ESPECIALLY FOR MEDICAL
DOCTORS WHO VISIT TROPICAL AREA FOR MEDICAL COOPERATION

KAzUO SUGANE' AND GEOFFREY TARGETT?
Department of Parasitology, Shinshu University School of Medicine! and
Department of Medical Parasitology, London School of Hygiene and Tropical Medicine?

Although a lot of young medical doctors in Japan
would like to go to the developing countries for the
international medical cooperation, there is no good
school and hospital in Japan for clinical training of
tropical medicine before going to the developing coun-
tries. British are much more concerned about tropical
diseases compared to Japanese because of large num-

bers of imported patients with tropical disease and -

colonial- history. U.K. has several good schools and
attached hospitals such as London School of Hygiene
and Tropical Medicine and Liverpool School of Tropical
Medicine. This time educational and clinical training
system of tropical medicine for young medical doctors
in London School of Hygiene and Tropical Medicine
was studied by the cooperation of the school’s staff. The
London School’s system is instructive for considering
our own educational and clinical training system of
tropical medicine. The school is located at the central
part of London and nearly sixty percent are overseas
students. It is composed of 4 departments, Dept of
Clinical Sciences, Dept of Medical Parasitol., Dept of

Epidemiology & Population Sciences and Dept of Public
health & Policy. This is the school for postgraduate
students and has one year-master’s degree course and
three year-Ph D course. In addition to these courses the
school has special 3 month (Diploma in Tropical Medi-
cine & Hygiene) and 1 year-master’s course (MSc
Infection & Health in Tropics) for medical doctors who
are interested in tropical medicine. These training
course are substantial. Attached hospital (Hospital for
Tropical Diseases) was built in 1951 and new hospital
will be built in the near future at the different place.
These are in-patient facilities for 30 patients, and
approximately 1,200 patients are treated each year.
Over 300 of these patients suffer from malaria, while
other important diseases include diarrhoea, filariasis,
schistosomiasis, leprosy, viral hepatitis, typhoid fever,
amoebic liver abscess, leishmaniasis and hydatid dis-
ease. There are also approximately 900 out-patient
sessions per year. The hospital is used for clinical
training of young medical doctors in MSc and Diploma
course. '
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A HISTORICAL REVIEW OF EUROPEAN TRADITIONAL DOCTORS
AS A BACKGROUND OF SO-CALLED WITCH DOCTORS
IN KENYA (NOTE)

JuN MAKE, YoIcHI ITo!, YOSHIKI AOKI?, YASUNORI FUJIMAKI®
AND YOSHINORI YASUDA®
Dept. Parasitology, Kitasato University School of Medicine, Sagamihara, 228 J apan'
Institute for Tropical Medicine, Nagasaki University, Sakamoto-cho, 852 Japan®
International Research Center for Japanese Studies, Kyoto, 610-11 Japan®

When Maki et al. (1995, Jpn. Trop. Med. Hyg. 23,
78) surveyed traditional medicine in Kenya in the hope
of finding useful herb medicine for the treatment of
human filariases, they noticed that the specialists who
are engaged in traditional medicine in the country were
often called “witch doctors” especially by people from
developed countries including Western researchers.
Some scientists in Kenya were against the word “witch
doctors”, saying that the expression originated in a kind
of bias. They asserted that there are no witch doctors
in Kenya as European people imagine. There used to be
witch doctors in Europe. It is said that their various
kinds of practices date as far back as medieval or
ancient times. What were European witch doctors like?
We studied it bibliographically in order to conclude
whether the usage of witch doctors is appropriate for
traditional doctors in Kenya or not.

According to Ueyama (1993, Witches and Chris-
tianity, Jinbun-shoin) and Schmélzer (1994, Phinomen
Hexe-Wahn und Wirklichkeit im Lauf der Jahrhunder-
te, translation published by Hakusui-shya), the tradi-
tional witch doctors in Europe had worked for the
maintenance of the health of people living in villages,
and the treatment of their illness. They had a good
mastery of various kinds of crude drugs for these pur-
poses. The drugs used in those days are classified into
three categories, those of animal and plant origin, and
minerals. Before the Christianity was brought into the
region of pagan societies, the witch doctors had been

respected by their village people. However, the dignity
of the traditional doctors were humiliated by the invad-
ing powers with the help of newly started universities.
Although no information has been available as to the
possible criticism against the custom of using animal-
origin drugs like feces (Maki et al., Jpn J. Parasit., in
press), folk medicines like medicinal plants used by the
traditional doctors were looked down upon (Ueyama,
ibid; Schmblzer, ibid.). The criticism was so severe that
they were considered to be a witch. The custom of the
use of spring water (mineral medicine) which had been
worshiped in the pagan villages in Europe was also
subjected to the severe criticism by the new invading
powers above mentioned.

A large number of them were sent to witch trials to
be persecuted. It is probable that their resistence lasted
for centuries. The custom of using feces as medicine
possibly played a role in the resolution of life cycle of
parasites in 19th century. It is a matter to be studied
further (Maki et al., ibid.). The traditional use of herb
medicine led to the formation of a basis for leading
substances of modern medicine. The traditional wor-
ship for spring water seems to have survived the criti-
cism (Maki et al., ibid.).

It seems that the idea of witch doctors persecuted
resides in the popular mind in the European subcon-
sciously. In conclusion the expression “witch doctor” is
not appropriate in Kenya.



52

A—16

CURRENT SITUATION OF MEDICAL CARE OFFERED TO JAPANESE
STAYING OVERSEAS

ATsuo Hamapa, Masamt Mizug, MAsANOBU KAIDO, YUKIO Fuji, KANAMETSUKUI
SHIGEYUKI NISHIMURA AND TETSUO NISHIKAWA
Japan Overseas Health Administration Center

To know the current situation of medical care
offered to Japanese staying abroad, we administered
questionnaires to Japanese staying abroad who had
medical care in the area.

METHOD We send questionnaires to Japanese Soci-
eties in 14 cities of different countries and asked mem-
bers whose family had medical care there to answer
them. In total 514 questionnaires were collected to be
analyzed: 318 of them were from eight developed coun-
tries and 196 of them were from six developing coun-
tries.

RESULT Many visits to overseas medical facilities by
Japanese were because of acute diseases with clear
symptoms such as respiratory diseases and gastrointesit-
nal diseases. Fewer visits were because of chronic
diseases such as circulatory, metabolic, and endocrine
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diseases with less clear symptoms. Many answered they
chose their medical facility because there was no lan-
guage barrier, because their friend recommended it, or
because it was near their home or working place. The
result of tratment was relatively good both in developed
and developing countries. Informed consent was sought
less often_in developing countries than in developed
countries. In developed countries, respondents said
medical care was expensive. In developing countries,
respondents said it was reasonable.

CONCLUSION It appears that problems were not so
big when Japanese clients visited overseas hospitals in
the case of acute diseases. We now need to find out why
they don'’t see a doctor so often in the case of chronic
diseases and try to urge them to go see a doctor even in
the case of chronic diseases.

PROBLEMS OF A FIELDWORK IN NEPAL

Eiko KANEDA
Department of Liberal Arts, Nagasaki University

Recently scientists and field workers have directed
more attention on Medical Anthropology. In this field,
it is necessary that examiners visit the target places by
themselves and/or live among the natives to study their
society. There are many factors to be taken into consid-
eration in fieldwork. Particularly in the developing
countries, it is hard for examiners to predict what is
going to happen when they enter the society. The
purpose of this paper is to examine this kind of problem
based on an experience in Nepal during a physique and
living-time study of Nepalese women.

The target places in Nepal were Tirku village (2,
570m above sea level), Thuribidi village (1,025m), and
Johnapur village (170m). The subjects were women
from the ages of 20 to 40 years old. The items of the
measurement were their height, weight, chest, sitting
height, blood pressure and grasping power. In addition

to this, a living-time study was conducted. The follow-

ing are some examples of the problems that occurred:

1) The difference between examining and medical
treatment was not clear among the informants.
Sometimes the examiner was regarded as a medical
doctor, and medicine was requested by the infor-
mants.

2) Some people could not stand on the weight scale
with their feet together.

3) Because of the Hindu concept of uncleanliness,
some informants rejecoed the measurement of oral
temperature.

4) Sometimes the examiner was not able to eat any of
the food due to the difference of hygienic senses
from those of the natives.

Considering many other incidents along these lines
that happened during the fieldworking, we can classify



the problems as follows:

1) maladjustment to the measurement itself; over self-
defence, over expectation.

2) maladjustment to the apparatus and the measuring
method.
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3) physical maladjustment.

4) social and cultural maladjustment.

5) problems based upon the readiness of the examiner.
Some suggestions for dealing with these problems

are to be discussed during the session.

ASSISTANCE FOR RECONSTRUCTION OF POST-CONFLICT
REGIONS: LOCAL NGOs ROLES ON HEALTH IN THE WEST
BANK AND THE GAZA STRIP

, AyAKO SHIDA!, TAKEFUMI KONDO?, TSUTOMU TAKEUCHI?
Department of Tropical Medicine and Parasitology, School of Medicine, Keio University!
Department of Public Health, School of Medicine, Keio University?

This presentation is to discuss roles of local NGOs
(Non-Governmental Organization) on health in the
West Bank and the Gaza Strip as a case study for
reconstruction assistance for health services in post-

conflict regions, based on interviews with Palestinian.

Authority, UN agencies, international and local NGOs’
staffs in the regions from March to April 1995.

The West Bank and the Gaza Strip had been
military-occupied by Israel since 1967 up to 1994 when
they partially started self-autonomy. The health condi-
tions have been situated on lower middle income coun-
tries, and the health institutions have been fragmentedly
administrated by 4 sectors; governmental, a UN agency
for Palestinian refugees called UNRWA, NGOs and
private.

It is difficult to generalize characters and roles of
local NGOs, different from size or quality of services,
however, in average, there were more than 40 patients
per doctor at an NGO clinic per day in the Gaza Strip
while 10 to 20 patients in the West Bank. Nevertheless,
it is not rare that a local NGOs clinic is the only health
service provider in a rural village scattering in the West
Bank. In addition, NGO sector provides services with
reasonable charges (average US$ 1.5 per consultation)
while governmental ones work within a health insurance
system which more than 709 of total population cannot

take advantage.

Since 1993, due to decline of socio-economic circum-
stances affected by the restriction against transporta-
tion of Palestinian people, not a few of NGOs were
obliged to close their clinics, which governmental or
UNRWA sector has difficulties to take over with lim
ited financial source. It means that Palestinian people’s
accessibility to health institutions was declined after the
self-autonomy in the West Bank and the Gaza Strip.

The presentation emphasizes an importance of local
NGOs’ roles in post-conflict regions with their long year
experience and human relationship in local communities
although their political characters and/or lack of trans-
parency for fiancee would become obstacle against
practice of international cooperation activities. How-
ever, it is impossible to disregard their roles, for the
main objective of reconstruction assistance for post-
conflict regions is to utilize local resources and
strengthen local capacity.

Government of Japan is to introduce a new item
called “reconstruction and development assitance” for
post-conflict regions from the fiscal year of 1996. It is
hereafter necessary to discuss the ways of management
to cooperate with local NGOs in rehabilitation and
reconstruction assistance for post-conflict regions.
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COMPARATIVE LINKAGE MAPS FOR THE MOSQUITOES,
AEDES ALBOPICTUS AND AEDES AEGYPTI, USING
RESTRICTION FRAGMENT LENGTH POLYMORPHISMS, RFLP

AKIO MoORI , DAVID W. SEVERSON, V.A. KASSNER AND BRUCE M. CHRISTENSEN
Department of Animal Health and Biomedical Sciences, University of Wisconsin-Madison

Aedes albopictus and Aedes aegypli are members of
the mosquito subgenus Stegomyia. Both species are
known as the vector for the transmission of dengue
fever virus in areas of the tropics. Ae. aegypti is capable
of transmitting filarial parasites, Brugia wmalayi, B.
pahangi and Dirofilavia immitis. Ae. albopictus also
plays the vector of D. immitis. Localization of genes
susceptible to these pathogens can be accomplished
through linkage analysis with previously mapped
genetic markers in Ae. aegypti. On the other hand, only
few genetic markers available to this study are reported
in Ae. albopictus. Restriction fragment length polymor-
phisms (RFLPs) represent a class of genetic markers
that permit the development of detailed genetic maps
from a limited number of crosses. The number of RELP
is virtually unlimited, and they have no effect on
phenotype, are condominant, and exhibit Mendelian
inheritance. We reported construction of a saturated
RFLP linkage map for the Ae. aegypti already using Ae.
aegypti cDNA or genomic DNA clones. Then construc-
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tion of comparative linkage map for Ae. albopictus was
carried out based on these cDNA clones from Ae.

" aegypti. Nearly all Ae. aegypti probes hybridized to Ae.

albopictus genomic DNA at high stringency. For 18
RFLP markers tested, the linkage group and linear
order appears to be identical for the two species.
Seventy eight percent of the loci tested exhibited signifi-
cant deviations from the expected segregation ratio in
at least one of the test crosses. An excess of hetero-
zygote genotypes was recovered with most loci. This
probably reflects the effects of lethal loci on survival of
F, progeny homozygous for the parental genotypes.
These results demonstrate that comparative linkage
maps based on common DNA markers provide a basis
for rapidly developing linkage maps for various mos-
quito species, and the opportunity to examine the signifi-
cance and function of orthologous quantitative trait loci
associated with mosquito vector competence for disease
transmission.

EFFECT OF CLEARING COVER OF VEGETATION ON THE BANKS
OF A SLOW RUNNING STREAM ON LARVAL DENSITY OF ANOPHELES
MINIMUS THEOBALD (DIPTERA: CULICIDAE)

MASAHIRO TAKAGI!, YOSHIO TSUDA!, WANNAPA SUWONKERD?,
AKIRA SUGIYAMA® AND YOSHITO WADA!
Department of Medical Entomology, Institute of Tropical Medicine, Nagasaki University?,
Malaria Center 2, Division of Communicable Diseases Control, Ministry of Public Health, Thai Government?,
Department of Public Health, Faculty of Domestic Science, Nagoya Wowen’s University®

The effect of clearing cover of vegetation over the
surface of water on the larval density of Anopheles
minimus was investigeted in a slow running stream in a
shallow valley of north Thailand. The stream was
divided into 2 blocks each measuring 300 m long, and at
one of the 2 blocks all vegetation covering the water
surface was cleared (experimental block), while the
other with sparsely covered by vegetation was left

without any treatment (control block). After the clear-
ing, the average larval density in the 2 blocks was
monitored for 1 yr together with several environmental
parameters. Although the larval density little changed
in the control block, it increased within 0.5 month after
the clearing in the experimental block. By 6 mo after
the clearing, the vegetation recovered, and became to
cover the water surface again. The risk to facilitate the
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infestation of A. minimus by a careless deforestation was emphasized.

FEASIBILITY OF USING OUTDOOR LIGHT-TRAPPING IN
MALARIA VECTOR SURVEILLANCE

MoToYOSHI MOGI*, ICHIRO MIYAGIZ, TAKAKO TOMA?
Department of Microbiology, Saga Medical School!
School of Health Sciences, Faculty of Medicine, University of the Ryukyus?

Human-bait collection, which has been established
as a standard method for malaria vector surveillance,
has a disadvantage in that collectors are exposed to the
risk of malaria infection. Therefore, feasibility of using
light traps in malaria vector surveillance has been
examined in Africa and Asia; the results indicate that
indoor light trap collection can be used as a substitute
for human-bait collection, because vector species com-
position and age structure were similar between the two
methods. However, indoor operation of light traps may
be uncomfortable for people sleeping there. We
examined the age structure of Awnopheles subpictus (a
suspected vector of malaria in villages along the coast
of Halmahela, Indonesia) collected by a light trap (6W
BL lamp) operated outdoors. The females attracted to
cattle included individuals with small-sized ovaries and
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those with large-sized ovaries. The size of small
ovaries corresponded to that of unfed females which
emerged from larvae collected in the field and were
reared in the laboratory with sugar solution. In con-
trast, the females collected by outdoor light traps exclu-
sively consisted of individuals with large-sized ovaries.
Questions arising from these facts are (1) that Anopheles
subpictus females in this area may require at least two
blood meals for egg production, and (2) that outdoor
light traps may collect aged females more efficiently
than host-baited collection. The latter point needs to be
confirmed by future studies, because collections biased
to aged females could be an advantage if the purpose of
malaria vector population surveillance is limited to
know the intensity of relative risks of malaria infection.

USAGE OF PERMETHRIN-IMPREGNATED BED NETS (PBN) FOR
THE CONTROL OF ISLAND MALARIAIN VANUATU

AKIRA KANEKO!, GEORGE, K. TALEO? FUMINORI AOYAMA®, CHIHIRO SHIRAKAWA®
AND TAKATOSHI KOBAYAKAWA!
Department of International Affairs and Tropical Medicine, Tokyo Women’s Medical College?,
Malaria Division, Vanuatu?, the Graduate University for Advanced Studies®

Vanuatu in Melanesia consists of about 80 islands
with meso to hyper malaria endemicity. The authors
were involved in the WHO Malaria Control Project here
from 1987 to 1994. Early diagnosis and treatment of
malaria patients at all level of health care delivery to
prevent malaria mortality is the principle element of
anti-malaria measure. While malaria incidence has
remained high, PBN has been used with PHC approach
to reduce malaria morbidity. In Vanuatu the first net
was treated by permethrin at Epule Village of Efate
Island on May 1988. Up to the end of 1992, a cumulative

total of 30,942 bed nets were distributed to protect 39,962
population in 9 islands (26.7% of the total population).
It is remarkable a ratio people/net is very high in
Vanuatu (1 net for 1.29 people), while the average in
other countries is 1 net for 2.2 people. Bed nets are
impregnated with permethrin once every year in vil-
lages. Prior to treatment, all nets are marked the date
and place of treatment on with an indelible pen. Dipping
and dripping is carried out by village volunteers under
the supervision of a district malaria supervisor. Used
nets are washed on the day before treatment. The
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target dose of permethrin is 500 mg/m?. In our observa-
tions to get this dosage, 2.09% permethrin solution must
be prepared from the original permethrin 509 EC for
Manila nets, but 1.43% for Thai nets. For this purpose
workers are instructed to use a simple calculation table
to get a proper permethrin solution. An amount of
permethrin and water needed to treat bed nets is mea-
sured in a calibrated plastic cylinder and poured into a
large plastic bowl. People dip and drip their own nets
and make the nets dmied under shadow on top of a bare
mattress. After treatment, villagers wath their hands
with soap and water provided by the district malaria
supervisor, who makes record of number of bed nets,
actual dosage of permethrin, etc. A operational manual
of permethrin impregnation of mosquito nets in villages
was produced. We give nets to mothers and small
children without any charge, but charge adults a price
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for a net and students a half price for that. Changes of
parasitological parameters were monitored in Emae
from 1983 to 1990, where intervention by impregnated
mosquito nets was carried out in 1988. Those in Nguna
Island without any intervention were also monitored as
control. Both islands showed outbreak of malaria in
1985 and natural subsidence in 1988. Although the next
outbreak occurred in 1990 in Nguna, malaria situation
was continuously suppressed in Emae. In Aneytyum, the
southernmost inhabited island, mass drug administra-
tion and PBN almost eliminated malaria parasites in
1991 and has continuously maintained the situation.
Major operational problems are difficulty of transporta-
tion, management of impregnation in communities,
actual usage of bed nets by villagers after distribution
etc.

MALARIA VECTOR CONTROL STRATEGY IN THAILAND FROM
SUCCESSFUL CONTROL MEASURES

Tozo KANDA et al.
Japan Association for Tropical Medicine, Tokyo, Japan

Two highly endemic communities with multi-drug
resistant falciparum malaria were selected for entomo-
logical control measure. The populations of those com-
munities were 202 and 206 against other surrounding
ones respectively 805 in Village 6 and 853 in Vill. 8,
Patavee, Makham, Chanthaburi Province. Other con-
trol measures were similarly performed to both, inter-
vention and control since 1991 to date. The malaria
cases were extremely yearly decreased attaining less
than yearly 5 case during past 5 years without death and
severe one. The control measures applied were Kanda’
s sound trapping at breeding site up to the vectors
disappear, application of IGR (5 ppm of pyriproxyfen)
for larvae and pupae in their breeding streams or 3
monthly intervals or releasing of predator (guppy fish).
Other control measures were similarly performed as
other control communities such as residual spray, im-
pregnated bed-net method adopting etofenprox instead
of DDT in biting site yearly twice.

The vectors, Anopheles dirus, An. maculatus, An.
minimus reduced in cumulative number traped 5 days
from 135 to 6 with 5 trapping in 22 weeks follow-up,

while other species remained unaffected 762/792. 32
traps were used for this control measure. Falciparum
malaria patients were reduced from 45 to 1 (with 2 of
vivax malaria) in the integrated measure and from 127
to 39 in the DDT resudual spray method. Releasing of
predator and applicatdon of pyriproxyfen (IGR) were
performed in running streams at relative low endemic
area, Tab-Kwang District in Saraburi Province.
Malaria case was disappeared within the year commen-
ced and is now keeping malaria free.

For monitoring of the vector caching mosquitoes by
using Kanda’s sound trap system at breeding site and
double net human bait using dry ice at the entrance of
malaria case residing house were very much effective to
know vector prevalence and interruption of the infec-
tion. Civilengineering of land for improvement of breed-
ing sites were also jointly adopted to these control
measures according to request. Along to the border the
control measures in Chanthaburi Province multi-drug
resistant falciparum malaria is now extremely decreas-
ing and the transmission has been interrupted with
exception of imported case.






