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NATURAL INFECTIONS OF BLACKFLIES WITH
LARVAE OF ZOONOTIC ONCHOCERCA
SPP. IN NORTHEAST JAPAN

HIrROYUKI TAKAOKA!, CHIHARU AOKI' AND HIROFUMI HAYAKAWA?
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Abstract: Dissections of female blackflies collected while attacking a cow at the
Omyojin Farm, Iwate, northern Japan showed that 4.4% of 1,104 Simulium daisense, 0.8%
of 913 S. aokii, 0.5% of 741 S. iwatense and 0.9% of 340 S. nikkoense examined were
naturally infected with filarial larvae. There were at least two types of third-stage larvae
assignable to Onchocerca, of which type A found in S. daisense and S. aokii measured 914-
1,212 um long by 26-29 um wide while type B found in S. daisense had its body size of 369-
477 um long by 14.9-17.9 um wide. Morphometric observations suggest that types A and
B each correspond to types I and III previously recorded in Kyushu, southwest Japan as
the third-stage larvae of bovine Onchocerca (i.e., O. sp. and O. lienalis). This is the first
record for natural infection of blackflies in Honshu (main island of Japan) with zoonotic
Onchocerca larvae.

INTRODUCTION

In relation to the transmission of bovine and equine onchocerciasis in Japan, Hosoya et
al. (1956) dissected several species of Simulium and Culicoides collected in the endemic areas,
such as Tottori in western Honshu, Fukushima and Aomori in northern Honshu, but failed to
detect any larvae of Onchocerca, though they found some flies infected with larvae of non-
filarial nematodes bearing a sharply pointed tail. Ueno et al. (1956) also examined about
16,000 females of four Culicoides species caught by light traps in Tokyo and found no
Onchocerca larvae. There was since then no investigation on the vectors of these zoonotic
onchocerciasis in Japan. Recently, we found that several blackfly species collected at cattle
sheds in Kyushu, southwest Japan were naturally infected with three types of Onchocerca
larvae, of which two (types II and III) were each suspected as O. gutturosa Neumann and O.
lienalis Stiles parasitizing cattle while the last (type I) remained unidentified (Takaoka and
Bain, 1990). Subsequent infection experiments showed that microfilariae from the skins of
slaughtered cattle or from the midgut of freshly blood fed blackflies successfully developed
in blackflies to the third-stage larvae (L;) almost identical to those of types I and III,
(Takaoka, 1990). From the results of these and other works, it is now clarified that S.
bidentatum (Shiraki) and S. arakawae Matsumura are the natural vectors of type I (O. sp.),

1 Division of Medical Zoology, Oita Medical University, Hasama, Oita 879-55, Japan
2 Departmept of Animal Production, Tohoku National Agricultural Experimental Station,
Morioka 020-01, Japan



the former also serves as a vector of type II (probably O. gutturose) and the latter as well as
S. kyushuense Takaoka is also a natural vector of type III (=0. lienalis) in Kyushu (Takaoka,
in preparation).

The present work was done in Iwate, northeast Japan to determine whether some other
blackfly species are also involved in the transmission of zoonotic onchocerciasis. In this
paper, two more blackfly species are added as a natural vector of zoonotic Onchocerca spp.
(probably O. sp. and O. lienalis) .

MATERIAL AND METHODS

Collections of adult blackflies were carried out at the Omyojin Farm (at about 40° N lat.
and 141° E long.; 230-270 m in altitude), Faculty of Agriculture, Iwate University, at Shizuku-
ishi-machi, Iwate Prefecture, in northeast Japan, from April to November in 1989. About 80
cattle were bred in the pasture (ca. 45 ha) of this farm. An hourly 10-minute collection of
flies attacking a cow tethered to the wooden fence was made once a month using an insect
net by one man, for 24 hrs starting from 11:00 hr. Air temperatures were hourly measured
at the end of each collection. This regular collection was attempted to determine the seasonal
pattern in biting activity of blackflies. Females captured were preserved in small vials with
80% ethanol solution, and sent to the laboratory in Oita. After being identified to species,
these specimens were dissected in 5% Giemsa solution on glass slide under dissecting
microscope and examined for filarial larvae. In addition to samples from regular collections,
portions of female blackflies captured by a cow-baited trap and/or a CO, trap which were set
at the same place and time were, if necessary, also dissected in the similar manner.
Morphometric observations were microscopically made for all filarial larvae detected.
Generic diagnosis of L; larvae followed that of Bain and Chabaud (1986).

RESULTS

Table 1 shows the results of regular collections. At least 12 blackfly species belonging
to Prosimulium, Cnephia and Simulium were collected. The biting activity of Pro. yezoense
Shiraki was high in May but very low or nil in the following months. On the other hand,
biting activity of most Simulium species became marked after May, continued to be relative-
ly high until August with their peak in June or July and decreased in September. Thereafter,
biting activity was still observed in several species but in small numbers except S. aokii
(Takahasi). Among Simulium species, the most abundant were S. aokii and S. daisense
(Takahasi), followed by S. iwatense (Shiraki) during the summer months from June to
August.

In view of the critical air temperature of ca. 17°C below which larval development of O.
volvulus (Leuckart) in the intermediate blackflies would cease (Takaoka et al, 1982),
dissections for natural infections with any filarial larvae were made only for samples of four
Simulium species which were relatively abundant during a period from June to September
when air temperatures were for the most part beyond 17°C (Fig. 1). The results of dissections
are presented in Table 2.

All the four species dissected harboured filarial larvae in their thoracic and/or cephalic
regions. The overall infection rates varied from 0.5% to 4.4% depending on the species.



Table 1 Number of female blackflies captured by a sweeping net on cattle at the Omyojin
Farm, Iwate, northeast Japan, in 1989*

Months of collection

Blackfly species

Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
Prosimulium yezoense 0 398 9 1 0 0 0 0
Other Prosimulim spp. 26 49 0 0 0 0 0 0
Cnephia sp. 2 19 0 0 0 0 0
Simulium uchidai 0 0 4 0 0 0
S. aokii 9 10 146 281 207 12 55 189
S. arvakawae 0 3 0 11 16 0 2 1
S. daisense 0 0 722 201 108 9 5 0
S. twatense 43 2 132 91 28 0 6 2
S. japownicum /kawamurae 4 50 2 0 2 RY! 0
S. nacojapi 0 0 0 1 0 0 0 0
S. nikkoense 0 1 16 71 15 0 0 1
S. rufibasis 0 0 3 3 1 0 0 0
Total 84 532 1,034 669 375 23 102 193

*: An hourly 10-minute collection was made for consecutive 24 hrs by one man, once a month.

Table 2 Natural filarial infections of blackfies collected on cattle at
the Omyojin Farm, Iwate, northeast Japan

Months of collection

Blackfly species Total
Jun. Jul. Aug. Sep.
S. aokii
No. infected/no. dissected 3/210 1/247 2/310 1/146 7/913(0.8%)
No. and stage® of larvae 4L, 1L, 2L, 4L,
No. larvae/infected fly
Median (Range) 1(1-2) 1(1) 1(1) 4(4)
S. daisense
No. infected/no. dissected 17/569° 29/202 1/281 1/52  48/1,104(4.4%)
No. and stage of larvae 54L,+1L, 6Mf+56L,+29L,+39L, 2L, 3L,
No. larvae/infected fly
Median (Range) 2(1-13) A(1-27) 2(2)  3(3)
S. iwatense
No. infected/no. dissected 0/176 3/499° 1/66 —-/— 4/741(0.5%)
No. and stage of larvae - 2Mf+2L, +2L, 2L,
No. larvae/infected fly
Median (Range) 2(1-3) 2(2)
S. nikkoense
No. infected/no. dissected —/— 2/312 1/28 —/— 3/340(0.9%)
No. and stage of larvae 8L, +2L, 23L,
No. larvae/infected fly :
Median (Range) 4(1-9) 23(23)

a, Mf, microfilaria; L;, L, and L, represent first-, second- and third-stage larvae, respectively
b. A larva of non-filaria nematode was found in the thorax of one S. daisense and one S. iwatense



Table 3 Measurements of third-stage larvae (L,;) of Onchocerca spp. found in Simulium
aokii and S. daisense collected at the Omyojin Farm, Iwate, northeast Japan

L. Type Host Simulium Landmarks*
no. of L; spp. and body parts BL BW OL/BL TL TL/TW
1 A S. aokii thorax 1,212.7 26.6 0.49 40.0 1.79
2 A S. daisense  thorax 914.2 28.0 — — —
3 A n V] 947.8 29.1 0.46 33.5 1.29
4 A Vi Vi 1,059.7 26.9 0.49 43.7 1.83
5 A N Vi 1,179.1 26.1 0.43 — —
6 B Vi head 369.4 14.9 0.66 — —
7 B n N 373.1 17.9 0.67 — —
8 B n Vi 403.0 16.8 0.62 33.5 2.25
9 B Y Vj 410.5 16.8 ° 0.61 — —
10 B Vi V) 440.3 16.8 — 33.5 2.01
11 B N Vi 447.8 17.9 0.62 — -
12 B Vi Vi 447.8 16.8 0.65 29.1 2.05
13 B n b} 447.8 15.7 0.58 - —
14 B V] N 451.5 15.7 0.69 29.8 1.95
15 B N Vi 462.7 16.8 0.66 — —
16 B N V/ 462.7 — 0.68 — —
17 B n Vi 466.4 16.4 0.68 — —
18 B N V) 477.6 16.4 0.63 33.5 2.25

% ! BL, body length; BW, maximum body width; OL/BL, length ratio of oesophagus/
whole body; TL, tail length; TL/TW, ratio of tail length/tail width.
— ! not measured.

Filarial larvae found were at various developmental stages (Fig. 2a-h), of which L; larvae
were found only in 1 or 0.4% of 247 S. aokii and 7 or 3.5% of 202 S. daisense examined in July.

There are apparently two types of L; larvae judging from the body size and relative
length of oesophagus to whole body, as shown in Table 3. The longer type (designated as
type A; Fig. 2h) was found in both of S. aokif and S. daisense whereas the shorter one (type
B; Fig. 2f) was detected only from the latter blackfly species. Of the seven S. daisense
infected with L; larvae, three had type A, while the others harboured type B. One of the four
females with L; of type B was also infected with two preinfective larvae assignable to type
A (Fig. 2g) due to long body size (630.6 xm and 570.9 x#m) and short oesophagus (0.36 X and
0.34 X body length).

The L; larvae of type A were all found in the thorax and their number per infected fly
was one or two, whereas those of type B were mostly recovered from the cephalic region and
their number varied from 1 to 27. In one female infected with 27 L; larvae, all but one were
found in the head, in particular, clustering within labrum of the mouthpart (Fig. 3).

Several large second-stage larvae (L,) (e.g. Fig. 2g) measuring ca. 400-780 xm in body
length (i.e., advanced L, or preinfective) found in S. dazsense were evidently the same species
as the L, designated type A. However, classification was impossible for most of other smaller
L, (body length ca. 200-290 xm and oesophagus about 1/2X the body length) including four
L, larvae found in S. iwatense and S. nikkoense Shiraki (Figs. 2d and 2e) as well as first-stage



larvae (L,) (ca. 90-170 xm long) (Figs. 2b and 2c).

Microfilariae (Fig. 2a) were found in the thorax of one S. iwatense and three S. daisense.
In the latter three females, L, and/or L, larvae were also found. All these microfilariae were
similar in size (i.e., 186.6-223.9 xm long by 5.0-5.9 #m wide), were unsheathed and had a
slender pointed tail.

Two larvae of non-filarial nematode were each found in the thorax of S. iwatense and S.
daisense. Both of these larvae had a sharply pointed tail (Fig. 2i) and measured 492.5 xm long
by 14.9 um wide and 856.0 um long by 31.3 um wide, respectively.

DISCUSSION

The present work shows that four blackfly species attacking cattle in northeast Japan
were naturally infected with at least two types of filarial larvae developing in the fly’s thorax,
which are probably assignable to the genus Onchocerca by the very small, caudal lappets of
L, larva.

Out of two types, type A found in S. daisense and S. aokii is characterized by the very
long body (average 1,062.7 um) and the short oesophagus {(0.43-0.49) X the body length}.
With these characters type A does not fit with any known Onchocerca species (Bain and
Chabaud, 1986), and reminds us of type I, Ly of Onchocerca sp. (body length, 1,075-1,380 xm;
ratio of oesophagus/body length, 0.45-0.50) which was reported from wild caught S.

30-

temperature (°C)

Air

! -

11 14 17 20 23 2 5 8 11
Time (hr)

Figure 1 Daily fluctuation of air temperatures by months at the Omyojin Farm, Iwate, northeast
Japan. Horizontal line shows a critical air temperature of ca. 17°C for development of
Onchocerca volvulus larvae in the vector blackfly. Data on air temperatures from 21:00
to 04:00 hr in November were not available due to the cessation of the collection during
the night.



Figure 2 Filarial and non-filarial larvae found in Simulium spp. caught on a cow at the
Omyojin Farm, Iwate, northeast Japan. a, microfilaria found in S. iwatense; b
and c, first-stage larvae found in S. daisense; d, second-stage larva found in S.
iwatense; e, second-stage larva found in S. nikkoense; f, third-stage larva of
Onchocerca sp. (type B) found in S. daisense; g, preinfective larva of Onchocerca
sp. (type A) found in S. daisense; h, third-stage larva of Onchocerca sp. (type
A) found in S. aokii; i, non—filaria larva found in S. iwatense. All larvae were
found in the thorax except type B larva (f) which was found in the head.
Scale=100 ym.



Figure 3 The labrum of the mouthpart of Simulium daisense
clustered with many third-stage larvae of Onchocerca
sp. (type B). a, anterior tip of two larvae; b, middle
part of larval body.

bidentatum and S. arakawae (Takaoka and Bain, 1990) and was soon proved to be of bovine
origin in Kyushu (Takaoka, 1990). In fact, it is difficult to separate type A from type I. The
L, larvae of Dirofilaria ursi Yamaguti of bears and D. immitis (Leidy) of dogs are somewhat
similar to those of type A in having a long body size and small caudal lappets but their
development takes place in the Malpighian tubules of the blackflies (Addison, 1980; Takaoka
and Baba, 1987).

Type B, found in S. daisense, seems to conform to type IIl, L; of O. lenalis parasitizing
cattle, reported from S. arakawae and S. kyushuense in Kyushu too (Takaoka and Bain, 1990;
Takaoka, in preparation). The body length of type B (369.4-477.6 um, average 435.4 ym) is
shorter than that of type III (510-530 zm) reported by Takaoka and Bain (1990). This gap
is attributed mainly to the difference in the fixative solution used (ethanol vs. formalin).

The finding that L, larvae of type B were found together with preinfective larvae of type
A in the same fly, though once only, strongly suggests that both of these types share the same
animal as a definitive host.

From these results as well as high biting and infection rates of S. daisense caught on the
cow, it is likely that both type A and B are a bovine parasite. However, further studies are
needed to confirm this observation since no data has been available yet on the Onchocerca
infection in cattle bred in and near the Omyojin Farm, and also on the biting preference of
these blackflies to other animals. Whether or not the filarial larvae found in S. ‘wafense and
S. nikkoense are a bovine Onchocerca remained to be studied.



Our results could add two more blackfly species, S. daisense and S. aokii, as a natural
vector of zoonotic Onchocerca in Japan, though the latter species has been reported as an
experimental vector of type I in Kyushu (Takaoka, 1990).

The biting activities of blackflies were observed throughout the surveyed period from
April to November. And, four of these eight months (i.e., from June to September) were
expected as the probable period for Onchocerca transmission in and near the Omyojin Farm
from the air temperature conditions. However, actual transmission time of these zoonotic
Onchocerca spp. would be more restricted, because female blackflies carrying L; larvae were
collected only in July.
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Abstract: Ultrastructural observations were made of the lesions of three Ecuadorian
patients with cutaneous leishmaniasis. Parasites were located both within the macro-
phages, either inside the intracytoplasmic vacuoles (parasitophorous vacuoles) or free in
cytoplasm and outside host cells. Amastigotes were rounded or oval with a mean length
of 2.62 ym (£0.17 S.D.) and mean width of 2.18 ym (+0.28 S.D.). Parasites showed
degeneration intracellularly both within the vacuoles and in the cytoplasm of macro-
phages. Lymphocytes were seen in close contact with parasitized macrophages as well as
directly attached to the parasites. Furthermore, spongiotic vesicle was observed in the
epidermis where Leishmania parasites were found, surrounded by lymphocytes and other
mononuclear cells. Amastigotes attached to mononuclear cells were also observed inside
and between the keratinocytes. Mononuclear cells containing melanin granules showed
amastigotes in their cytoplasm.

The parasite-macrophage relationship, the role of T-cells in combating the parasites
and the fate of the parasites inside the host body are discussed.

INTRODUCTION

Cutaneous leishmaniasis is a tropical disease distributed widely in both the Old and New
World. It is a serious dermatological problem, especially in the two continents of Africa and
South America. The disease can be classified largely into two forms: an Old World form
caused mainly by Leishmania tropica complex and a New World form caused by Leishmania
(Viannia) braziliensis and L. (Leishmania) mexicana complexes (Lainson and Shaw, 1987;
Pearson and Sousa 1985). In order to obtain information on the clinical, epidemiological and
immunological features of the latter form of the disease in Ecuador we performed detailed
investigations at different endemic sites. The results have already been reported by Nonaka
et al. (1990a, b) and Hashiguchi et al. (1990, 1991).

Cutaneous leishmaniasis is prevalent throughout Ecuador and six Leishmania species. (L.
braziliensis, L. panamensis, L. guyanensis, L. amazonensis, L. mexicana and sp. near L. major)
have been recorded from the country to date based on zymodeme, serodeme and schizodeme
analysis of samples from humans and animals (Mimori et al., 1989; Hashiguchi ef al., 1990,

1 Department of Dermatology, Nagasaki University, School of Medicine, Nagasaki 852, Japan.

2 Departamento de Medicina Tropical, Facultad de Medicina, Universidad Catolica Santiago de
Guayaquil, Guayaquil, Ecuador.

3 Department of Parasitology, Kochi Medical School, Nankoku, Kochi 783, Japan.
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1991; Armijos et al., 1990). Morphology and ultrastructure are also useful in differentiation
of Leishmania species, although less information is available on these methods.

This article reports the results of an ultrastructural study of the cutaneous lesions of
Ecuadorian leishmaniasis patients, and is intended to give a better understanding of the
morphology and nature of Leishmania parasites in the country.

MATERIALS AND METHODS

Patients:

The Ecuadorian patients with cutaneous leishmaniasis, being of different ages and sex,
were diagnosed on the basis of clinical features and history. The clinical and histopath-
ological features of the three patients, i.e., I-02 (L. guyanensis infection), I-04 (L. panamensis
infection) and 1-25 (Leishmania sp., as yet characterized) were described in a previous
articles (Nonaka ef al., 1990a, b). None of these patients had received treatment before
biopsies were taken.

Processing of biopsy material:

Four-millimeter punch biopsies were taken under local anaesthesia from the edge of
ulcers or nodules and fixed in different fixatives. The biopsy material was divided into two
parts, one of which was fixed in 10% formalin and then embedded in paraffin. Five-micron
sections were cut and stained with haematoxylin-eosin. The other part was cut into small
pieces and fixed in cold 2% paraformaldehyde and 2% glutaraldehyde in 0.1 M cacodylate
buffer (pH 7.4). The tissues were then washed with 0.1 M cacodylate buffer, and post fixed
in 2% osmium tetraoxide for 2 hrs. After dehydration in different concentrations of alcohol,
the specimens were embedded in Epon 812. One micron semi-thin sections were cut with a
glass knife on an LKB ultrotome and stained with toluidine blue. Ultra-thin sections were
cut with a diamond knife, stained with lead citrate and uranyl acetate, and examined under
a JEM 1200 EX electron microscope (JEOL Japan).

Figure 1 Light micrograph of an epon embedded semi-thin section of
cutaneous leishmaniasis. a) spongiotic vesicle in the epidermis
b) arrows indicate the amastigotes inside the epidermal vesicle.
(Toluidine blue stain X100, X 400)
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Figure 2 Electron micrograph of cutaneous leishmaniasis in Ecuador. Leishmania parasite
(P) is in close contact with the mononuclear cell surrounded by tonofibrils (t) in the
epidermis. bar=2 gm.

Figure 3 In the epidermis, a mononuclear cell with melanin granules (m) containing one
Leishmania parasite (P) in its cytoplasm. (t) indicates the tonofibrils. bar=2 um.



Figure 4 In the dermis, degeneration of some Leishmania parasites (dp) is visible inside the
parasitophorous vacuole of macrophage. The host cell appears to be under para-
sitic attack and shows damage to the host cell nucleus (N). A lymphocyte (L) is
also visible near the vacuole. bar=2 gm.

Figure 5 A lymphocyte (L) showing direct attachment to the parasites (P) in the dermis.
bar=2 um.
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Figure 6 Degeneration of parasites (dp) inside the cytoplasm of host macrophage, with one
parasite still intact. bar=1 gm.

Figure 7 Leishmania parasite undergoing a degeneration process (dp) in the cytoplasm of
eosinophil. One parasite seems to be outside the cell. bar=2 um.
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Figure 8 Leishmania parasite (P) is present in the cytoplasm of neutrophil.
bar=1 ym.

RESULTS

Light microscopic observations:

Along with other minor alterations, an intraepidermal spongiotic vesicle was observed in
the epidermis of one (I-25) of the three patients (Fig. 1). Leishmania parasites and
mononuclear cells were observed inside the epidermal vesicle and between the keratinocytes.
The dermis showed cellular infiltration with a great number of amastigotes.

Electron microscopic observations:
1. Epidermis:

Leishmania parasites inside the epidermal vesicle were found in ultra-thin sections,
where lymphocytes and other mononuclear cells were present near the parasites. Parasites
were also observed in and between the keratinocytes, either attached to mononuclear cells
that may have been macrophages (Fig. 2) or free in the microvesicle abscesses. A mononu-
clear cell containing melanin granules had a Leishmania parasite in its cytoplasm (F ig. 3).
2. Dermis:

Parasites were found both intracellularly and extracellularly. Amastigotes located in the
cytoplasm of macrophages either inside or outside the parasitophorousvvacuoles. Parasites
in the macrophages were varied from 1 to 14 in number either inside the vacuole or free in
the cytoplasm, showed the multiplication of parasites inside the cells. Usually, one parasit-
ized vacuole was seen in one macrophage. Many host macrophages were seen activated
against the phagocytized parasites. Electron-dense granules were frequently observed in the
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Figure 9 Ultrastructure of the Leishmania parasite. F=1flagellum, N =nucleus, eg=electron
dense granules inside the vacuole, FP=flagellar pocket, V=vacuole and K=
kinetoplast. bar=500 nm.

parasitophorous vacuoles or outside the cell near the parasites. Specific lymphocytes were
active in the specimens; some were in close contact with parasitized-macrophages (Fig. 4)
and some were directly attached to the parasites (Fig. 5). Intracellular degeneration of
parasites was observed inside the cytoplasm of the macrophages (Fig. 6). Degeneration of
parasites was also noted inside the vacuole of macrophages that were almost destroyed by
infections (Fig. 4). Parasites were also located in the cytoplasm of the eosinophils (Fig. 7)
and neutrophils (Fig. 8) but no cellular vacuoles were seen in these cells. Almost similar
changes were noted in the dermis of all three specimens.

3. Ultrastructure of amastigote:

The amastigotes seen were rounded or oval and of almost uniform size. The mean length
was 2.62 gm (£0.17 S.D.) and the mean width was 2,18 gm (£0.28 S.D.). The amastigotes
were surrounded by two layers of membranes and contained a rounded nucleus with a small
nucleolus. The flagellum, flagellar pocket, kinetoplast, vacuoles and electron-dense granules
could be distinguished (Fig. 9).

Discussion

Various microscopic and hiétolegic changes have been reported in the epidermis of
lesions of cutaneous leishmaniasis, whether infected with New World or Old World Leish-
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mania species (Zaar et al., 1982; Grimaldi et al., 1980). We observed amastigotes associated
with lymphocytes and other mononuclear cells in spongiotic vesicles within the mid-epider-
mis. Mononuclear cells that may be macrophages, were seen in close contact with amas-
tigotes. The close contact of these antigen-presenting cells with Leishmania suggests their
capacity to recognize the parasite and facilitate its destruction. We also noted melanin
granules in macrophages infected with more than one amastigote, again within the epidermis.
The purpose of these melanin granules is unknown but leukocytes carrying similar bodies
have been observed in the blood of healthy humans, reptiles and amphibians (Wasserman,
1965), melanin-containing macrophages are present within the epithelium of certain groups
of fish. The histological studies of Kurban et al. (1966) revealed the presence of amastigotes
in the prickle cell layer of 3 of 27 human cases, associated with intra-epidermal abscesses.
Our findings suggest that, as in Old World species, New World Leishmania can infect the
epidermis, and that keratinocytes appear to play an active part in cellular defence against the
parasites.

Amastigote morphology was similar to that described for other Leishmania species, and
no marked differences were discerned between biopsy material from patients with L.
guyanensis (I-02) and L. panamensis (1-04) infections. We observed small, electron-dense
granules and rounded or rod-shaped structures both inside parasitized vacuoles within the
host macrophages and outside the cells. A similar finding was reported by Schurr et al.
(1987), who considered that the granules originated either from the macrophage or the
amastigotes. We suggest that they arise from the latter, because they occur regularly in the
intracellular parasitized areas; their function is however unknown. Other intracellular bodies
of undetermined function seen in Leishmania parasites including the lysosomes seen in L.
tropica by Lin et al. (1986), liposomes containing a wax-like material noted by Scorza et al.
(1979) in the amastigotes of L. garnhami, and the virus-like particles in L. hertigi were
described by Molyneux (1974). None of these bodies were seen during the present study.

Various theories have been proposed to explain the fate of the parasite within the host
cell. It is generally agreed that Leishmania is able to multiply and grow within the
macrophage (Berman et al., 1979), but there have been conflicting opinions about the role of
the macrophage in killing the parasite intracellularly. By electron microscopic examination,
Bretana et al. (1983) showed the macrophages are incapable of digesting the parasites.
Farah et al. (1975) reported that parasites can only be destroyed on the surface of macro-
phages but not the inside of the cell. Our studies found the degeneration of parasites within
the macrophage both either inside the vacuoles or free in the cytoplasm. This indicates the
active role of macrophages in the intracellular destruction of parasites. Similar results have
also been presented by the Sandbank (1976), who showed the degeneration of parasites within
the macrophage in human specimens. Moreover, we observed the degeneration of parasites
in the macrophage where the host cell was also undergoing degeneration. The degeneration
of the host cell may be due to the parasitic load or attack or to some unknown factors of the
cell itself. The conditions and mechanism of the intracellular destruction of parasites were
not elucidated in the present study.

Lymphocytes were seen to be in close contact with parasitized macrophages. This
macrophage-lymphocyte combination represents the cooperation of two cells against the
parasites. Here the function of lymphocytes can be assumed to be: (1) to recognize the
parasitized macrophage that may finally result in the destruction of host macrophage and
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thereby liberate the parasite (Schurr et al, 1987); (2) to help the macrophage kill the
invading Leishmania (Mauel et al, 1978), as shown in our results. On the basis of im-
munocytochemical and electron microscopic studies in animals, it has been suggested that T-
cells provide lymphokines that can activate the host macrophage to destroy the parasites
intracellularly or that T-cells play a cytotoxic role, killing the infected macrophages and
helping to destroy the liberated extracellular parasites (McElrath et al, 1987). Interestingly,
mononuclear cells which were morphologically determined as lymphocytes, were attached to
parasites, showing their capacity to attack the parasites directly, although, exact function
and mechanism remain unknown. Lymphocytes attached to parasitized macrophages may be
cytotoxic T-cells. During the present study degeneration of amastigotes was seen within host
cells subjected to attack by the immune system, and from this finding we conclude that the
parasites may be destroyed by the macrophage they have invaded, although the destruction
mechanisms are unknown. Observation of amastigotes inside the cytoplasm of eosinophils
and neutrophils suggest that they are phagocytized by these cells. Amastigotes have also
been reported in the eosinophils of laboratory-infected BALB/c mice (Barral-Netto et al.,
1987; McElrath ef al., 1987).

Based on our findings in the present study, we suggest that macrophage serves to destroy
the parasite intracellularly, and that lymphocytes (probably cytotoxic T-cells) have a major
role in the immune response to Leishmania infection.
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Case report

TWO SUSPECTED CASES OF BORRELIA
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Abstract: We report here two cases of the infestation by ixodid ticks. In both cases
the patients developed high serum titers to B. burgdorferi, but did not show typical
migrating erythema. Case 1: A 5-year-old girl had tick bites on the left occipital region
and developed fever (38°C) and multiple swollen lymph nodes on the left side of the neck.
The tick was removed and identified as Haemaphysalis flava. After treatment with
antibiotics, the fever subsided and the lymph nodes gradually decreased in size. The IgG
antibody titers to B. burgdorferi examined by an ELISA using B. burgdorferi antigens,
HO14 and HP3, were significantly high. Case 2: A 60-year-old woman had a sticking tick
on the occipital region with local skin rash, indulation, and pain after travelling in
Hokkaido. The tick was removed and identified as Ixodes persulcatus. After treatment
with antibiotics, these symptoms disappeared. The IgG antibody titers to B. burgdorferi
antigens were significantly high. In both cases, serological tests for syphilis and micro-
scopic agglutination tests using different antigens obtained from seven serovars of
Leptospira interrogans were negative. These findings suggest that both patients were
infected with B, burgdorferi, but the symptoms were suppressed by the early treatment
with antibiotics. H. flava found in one of the patients has not been reported as a vector
for B. burgdorferi. Further investigations are necessary to examine the possibility.

Occurrence of Lyme disease, a disease caused by Borrelia burgdorferi (Burgdorfer ef al,
1982) and transmitted by Ixodid ticks, has been reported in North America, Europe, Aus-
tralia, and Asia. In Japan, many cases have been reported especially in the residents of
Hokkaido (Miyamoto et al., 1990; Sato et al., 1990).

In the reported cases in Japan, almost all patients manifested chronic migrating eryth-
ema and high serum titers to B. burgdorferi. In a few cases a pathogenic agent was isolated
from both human skin and ixodid ticks (Miyamoto et al., 1991). However, it is sometimes
difficult to diagnose this disease without comprehensive assessment of clinical, epidemiologic,
and laboratory features, because its signs and symptoms are often nonspecific (Rahn and

Department of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto 602, Japan
Department of Dermatology, Kyoto Prefectural University of Medicine, Kyoto 602, Japan
Matsubara Skin Clinic, Omi-hachiman, Shiga 523, Japan

Department of Preventive Dentistry, Higashi Nippon Gakuen University, Hokkaido 061-02,
Japan

O



24

Figure 1a Tick bite (arrow head) on the occipital region of Case 1.

Figure 1b Swellings of lymph nodes of left neck in Case 1 (arrow heads).

Figure 1c and 1d Dorsal (1c) and ventral view (1d) of an adult female of Haemaphysalis
Sflava removed from the skin in Case 1. arrow head: anus.

Figure le Tick bite (arrow head) on the occipital region of Case 2.

Figure 1f and 1g Dorsal (1f) and ventral view (1g) of an adult female of Ixodes persulcatus
removed from the skin in Case 2. The hypostome of the tick is not observed,
because it remained in the skin. arrow head: anus.
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Malawista, 1991). In Europe, recently the cases with positive serological responses against
B. burgdorferi, have been diagnosed as Lyme borreliosis irrespective of the presence of
clinical symptoms (Bozsik et al., 1986). ’

In the two cases of infestation of ixodid ticks reported here the patients developed high
serum titers to B. burgdorferi, but did not show typical migrating erythema.

Case 1: Infestation of a tick was noticed in a 5-year-old female child on the left occipital
region in 27 March 1991 (Fig. 1a), and she was admitted to Kyoto Prefectural University
Hospital. Six to eight days after admission, the girl showed multiple swollen lymph nodes on
the left side of the neck, and a body temperature of 38°C (Fig. 1b). The tick, which was
removed from the skin, was identified as Haemaphysalis flava Neumann, 1897 (Figs. 1c and
1d). Vastocylin was administered orally for 12 days and gentamycin ointment was applied
to the skin lesion. The fever subsided the day after the beginning of the treatment and the
lymph nodes gradually decreased in size. The IgG antibody titers to B. burgdorferi were
examined by an ELISA technique (Isogai et al., 1991), using antigens, HO 14 and HP 3, both
of which had been purified from B. burgdorferi isolated from the Ixodid ticks in Hokkaido in
Japan. As shown in Figs. 2 and 3, the titer of the patient’s serum obtained one month after
the tick bite was significantly high. Serological tests for syphilis (Wassermann reaction,
VDRL and TPHA) performed using the patient’s serum 2 months after the tick bite were
negative. Microscopic agglutination test using different antigens obtained from seven ser-
ovars of Leplospira interrogans were also negative (<1 : 20).

Case 2: A 60-year-old woman noticed a sticking tick on the occipital region with local
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skin rash, indulation and pain, after travelling in Hokkaido in Japan for four days in April
1991 (Fig. le). The tick was removed together with the surrounding skin after the injection
of 109% formalin solution into the tick. The tick was identified as Ixodes persuicatus Schulze,
1930 (Figs. 1f and 1g). After removal of the tick, Minomycin was administered for 17 days.
Neither fever nor migrating skin rashes developed. The IgG antibody titers against B.
burgdorferi antigens, HO 14 and HP 3, were significantly high in the patient’s serum obtained
2 weeks after the tick bite (Figs. 2 and 3). Serological tests for syphilis examined one month
after the tick bite were negative and microscopic agglutination tests for Lepfospira inter-
rogans were also negative (<1 : 20).

Steere et al. (1977) reported that some cases of Lyme disease were not accompanied by
the history of migrating skin rashes. According to Aeschlimann et al. (1986), local itches
were only one clinical manifestation in 61 out of 350 cases with a positive serological test
against B. burgdorferi. In the present cases, the serum antibody titers to B. burgdorferi were
significantly high, though neither patient showed migrating skin rashes. Sera from patients
with various spirochetal infections sometimes showed a cross reactivity to B. burgdorferi by
indirect fluorescent antibody (IFA) test and ELISA (Magnarelli et al., 1987). However, in
the present cases, serological tests for syphilis and seven serovars of Leptospira interrogans
were negative. Thus, the high serum titers to B. burgdorferi seem to be specific, though the
possibility that some unknown pathogens may have exhibited an antigenic cross reactivity to
B. burgdorferi cannot be excluded.

On the other hand, both patients received antibiotics as soon as the ticks were removed.
As antibiotic treatment reduces skin rashes (Steere ef al, 1983), early treatment may
suppress the manifestation of the disease. This suggests that both patients had developed an
infection of B. burgdorferi, but the symptoms were suppressed by the early antibiotic treat-
ment.

The species of ticks reported to transmitt B. burgdorferi, are Ixodes dammini, 1. scapular-
is, and Dermacentor variabilis in the north-eastern region, I pacificus in the western region
in USA (Anderson et al., 1985; Schmid, 1985), and I. »icinus in Europe. In Japan, ixodid ticks,
L. persulcatus and I ovatus, have been suggested to be the only possible vectors (Kawabata
et al., 1987; Sato et al, 1990). In field surveys these ticks were predominantly found in
northern and central Japan. These species can infest a variety of mammalian hosts, including
dog, cattle, horse, wild rabbit, and deer (Yamaguti et al., 1971) in these regions. Thus, the
serologic survey of dogs has been recommended for identifying the possible endemic area of
B. burgdorferi infection (Isogai et al., 1990).

In the present cases, one patient was infested with 1. persulcatus, but the other patient had
infestation with H. flava. According to Yamaguti et al. (1971), H. flava has been collected
almost everywhere in Japan. H. flava has been found from hares, dogs, cows, horses, wild
boar, deer, bear, small rodents and birds. This species can transmit the pathogenic agent of
tularemia in the northern area of Japan, but has not been reported to be a vector for Borrelia
burgdorferi. Recently, in Spain, this spirochaete has been found in Haemaphysalis punctata by
the method of indirect immunofluorescence with anti-B. burgdorferi monoclonal antibodies
(Marquez and Constan, 1990). Further investigations are required to prove whether the
transmission of Borrelia by H. flava was only accidental or not.



27

ACKNOWLEDGEMENTS

The duthors are most grateful to Dr. Nobuhiro Takada, Department of Immunology and
Parasitology, Fukui Medical School, for the identification of the ticks and valuable comment
on Lyme disease and Dr. Kenji Miyamoto, Department of Parasitology, Asahikawa Medical
College, and Dr. Noboru Yamaguti, Saitama Meidical School, for valuable information on
Lyme disease.

1)

2)

3)

4)

5)

6)

7)

8)

10)

11)
12)

13)

14)
15)

16)

REFERENCES

Aeschlimann, A., Chamot, E., Gigon, F., Jeanneret, J-P., Kesseler, D. and Walther, C. (1986):
Borrelia burgdorferi in Switzerland, Zbl. Bak. Hyg., A263, 450-458

Anderson, J.F., Johnson, R.C., Magnarelli, L.A. and Hyde, F.W. (1985): Identification of
endemic foci of Lyme disease: Isolation of Borrelia burgdorferi from feral rodents and ticks
(Dermacentor variabilis), J. Clin. Microbiol., 22, 36-38

Bozsik, B.P., Lakos, A., Budai, J., Telegdy, L. and Ambrozy, G. (1986): Occurrence of Lyme
borreliosis in Hungary, Zbl. Bak. Hyg., A263, 466-467

Burgdorfer, W., Barbour, A.G., Hayes, S.F., Benach, J.L., Grunwaldt, E. and Davis, J.P. (1982):
Lyme disease-a tick-borne spirochetosis?, Science, 216, 1317-1319

Isogai, E., Isogai, H., Sato, N., Yuzawa, M. and Kawakami, M. (1990): Antibodies to Borrelia
burgdorferi in dogs in Hokkaido, Microbiol. Immunol., 34, 1005-1012

Isogai, E., Isogai, H., Katake, S., Yoshikawa, K., Ichiishi, A., Kosaka, S., Sato, N., Hayashi, S.,
Oguma, K. and Ohno, S. (1991): Detection of antibodies against Borrelia burgdorferi in patients
with uveitis, Am. J. Ophthalmol., 112, 23-30

Kawabata, M., Baba, S., Iguchi, K., Yamaguti, N. and Russell, H. (1987): Lyme disease in
Japan and its possible incriminated tick vector, Ixodes persulcatus, J. Infect. Dis., 156, 854
Magnarelli, L.A., Anderson, J.F. and Johnson, R.C. (1987): Cross-reactivity in serological tests
for Lyme disease and other spirochetal infections, J. Inf. Dis., 156, 183-188

Marquez, F.J. and Constan, M.C. (1990): Infection of Ixodes ricinus (L., 1758) and Haema-
physalis punctata Canestrini and Fanzango, 1877 (Acarina, Ixodidae) by Borrelia burgdorferi in
the northern Iberian Peninsula (Basque region and Navarre), Bulletin de la Société Frangaise
de Parasitologie, 8, 323-330

Miyamoto, K., Takahashi, K., Sato, N., Uraguchi, K., Matsuo, S., lizuka H., Mori, M., Tsuboi,
Y. and Ohtsuka, K. (1990): Cases of erythema and Lyme disease associated with tick bite in
Hokkaido, Japan, Jpn. J. Sanit. Zool., 41, 63-65

Miyamoto, K., Nakao, M., Sato, N. and Mori, M. (1991): Isolation of Lyme disease spirochetes
from an ixodid tick in Hokkaido, Japan, Acta Tropica, 49, 65-68

Rahn, D.W. and Malawista, S.E. (1991): Lyme disease: recommendations for diagnosis and
treatment, Ann. Int. Med., 114, 472-481 v

Sato, N., Ito, T., Kameyama, K., Takahashi, K. and Honma, H. (1990): Investigations of ticks
for the presence of Borrelia and the prevalence of positive antibodies to Borrelia burgdorferi
among residents in Hokkaido, Japan. Proceedings of the International Congress for Infectious
Disease, Montreal, Canada, 489, 166

Schmid, G.P. (1985): The global distribution of Lyme disease, Rev. Inf. Dis,, 7, 41-50
Steere, A.C., Malawista, S.E., Snydman, D.R., Shope, R.E,, Andiman, W.A., Ross, M.R. and
Steele, F.M. (1977): Lyme arthritis: an epidemic of oligoarticular arthritis in children and
adults in three Connecticut communities, Arthritis Rheum., 20, 7-17

Steere, A.C., Hutchison, G.J., Rahn, D.W., Sigal, L.H., Craft, J.E., DeSanna, E.T., Malawista, S.



28

E. (1983): Treatment of the early manifestations of Lyme disease, Ann. Int. Med., 99, 22-26
17) Yamaguti, N., Tipton, V.J., Keegan, H.L. and Toshioka, S. (1971): Ticks of Japan, Korea, and
the Ryukyu Islands, Brigham Young University Science Bulletin. Biol. Ser. 15, 142-148

EFIRE

Haemaphysalis flava 8 X U Ixodes persulcatus RIBIZ X 1
Borrelia B8 b i1z 2

WHE e fRE ER AR B
AW Hi? « @k 7 T oE—.
MR RS EEET

74 MRREKIZBENSL, VS B> THEN SN, ZORERRACT~—F D 118
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7eDTHET 2, WHlE b BEFI B burgdorferi FURITH LB L HUEM 27 L7 88, HBERL IS
HEEMAHEE RS ZD o, (EHIL) 5B, RMiiAEE, FEHN CERERICHK 2
7, 3CORFEB L VUEBFRLD Y /I FHOERERBD I, =13 F F <5 = Haemaphysalis flava
Neumann, 1897 DR & FE & iz, FIEMRBRSEHMBEAL, Vo HibiEY L, D
WTItEEE T s L7z B. burgdorferi HO 14 8 X U HP 3 #kO$FiE % FH\v>T ELISA T Bor-
relia \233T % IgG Hik BRI L 22, FECHOTBMERL 72, (ERI2) 60L«tt, WHE
REMR, ILBERITHC S =ORBREEERCR I 7, RIRHLICLEE, B, BAnEs
Nize =ik a Ny 2<% = Irodes persulcatus Schulze, 1930 DHERL R L FIE & L7z, FEF1
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EE Ez=' - WHE ME - K#
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Frk 3 F12R19E 2T FRL 4 £ 1 A22EARH
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DFEIT X AENEREBROBIMNC & D EL@A
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VIEENT, 77y —AORRAL TERL
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£9 B25RREL 72, REROREZH TEED
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BAOEREIC L D, <5 ) 7 OIUAELKRE &
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mol, OFF, MERICREEEDT, BEHRIZFE
THBEL, FEsEL ko7 Efza—T
X RERE AR 72) 0

THRCEEIIELS, FERIEHTHY, #
BERICHREEFTED oo 7,
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T RIS MEERHIEAR TIZ, RAKBBOKE &
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Hl), BPEERIEL W A—RIZEET,
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Table 1 Laboratory data on admission

WBC 5,500/mm?

Neutro 55%

Eo 1%

Ba 0%

Ly 30%

Mono 12%
RBC 413%x10*/mm?®
Hb 13.2 g/d!
Ht 38.5%
Plt 5.9X10¢/mm?
Reti 45%o
Urinalysis

pH 7.5

Ketone body (=)

Prot (Tr)

Glu (=)

Bil -

Urob 2,0

S.G. 1.017
Stool

G method (=)

O method (=)

TP 5.4 g/dl
Alb 3.6 g/dl
T-bil 1.5 mg/d!/
D-bil 0.5 mg/d!/
GOT 40 1U/!
GPT 58 IU/!
y-GTP 117 1U/!
ALP 3.0 KA.
ChE 461 1U/!
LDH 226 1U/!
T-Cho 125 mg/d/
TG 63 mg/d!/
PL 138 mg/d!
BUN 8 mg/d!
Cre 0.8 mg/d!/
Na 138 mEq/!
K 3.4 mEq/!
cl 101 mEq/!
FBS 90 mg/d!
CRP 5+

ESR 16 mm/h
PT 86.2 %
APTT 28.5(30.5) s
Fibrinogen 386 mg/d!
FDPE 78.5 mg/d!
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Photo. 1 | Photo. 3

Photo. 2 |

Photos. 1-3. Blood film (Giemsa stain) of the case.

Photo 1 A young trophozoite: The infected cell is egg-shaped and contains Schiiffner’s dots.
Photo 2 An old trophozoite: Compact, not amaeboid, vacuole inconspicuous.

Photo 3 A gametocyte: Spherical and compact.
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Chl ) 600mg base/day
oroquine 300mg base/day
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Figure 1 Clinical course. After administration of chloroquine, fever went down
immediately. On the fourth hospital day platelet count reached the nadir of
41,000/mm?3.

Admission

Titer *

1024 —
(1 Faleiparum antibody
256 [~ Vivax antibody
64—
16 — Z
%;
%
T _
7.
%

1990
925 1,18 1221

319 624 7,93
Date
Figure 2 The change of malarial antibody to Plasmodium falciparum (Pf) and P.
vivax (Pv). The antibody titer of Pf (1:1,024) was higher than that of Pv
(1:64) at the begining of the course but decreased faster than the Pv after
chloroquine therapy. Ten months later, the titer of Pf became negative
(<1:4) but the titer of Pv still remained positive (1:16).
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Case report

OVALE MALARIA ASSOCIATED WITH THROMBOCY TOPENIA
INCREASED THE TITER OF ANTIBODY TO
PLASMODIUM FALCIPARUM

Masaakl ENDo!, KAzUHIKO UCHIDA!, MAKOTO OTSUKI,
MASAHIRO HORIO?, MASAAKI SHIMADA?,
SHIGEYUKI KANO® AND MAMORU SUZUKI®

Received December 17 1991/Accepted January 22 1992

We report a case of imported ovale malaria with a severe thrombocytopenia, that had
high titer of malaria antibody to Plasmodium falciparum (Pf) and to P. vivax (Pv). The
platelet count was lower than previously reported in imported malaria in Japan. The titer
of Pf antibody was higher than the titer of Pv antibody.

A 25-year-old Japanese man was admitted to a hospital because of chill and fever.
Thirty-two months earlier, he arrived at Malawi for technical assistance. He used chloro-
quine as malaria prophylaxis during the first 6 months of his stay. Nine months later, he had
fever. A diagnosis of malaria was suspected but it was not confirmed. Chloroquine did not
effect his fever but pyrimethamine-sulfadoxine did. He also got similar episodes nine and
fifteen months later. )

On admission the temperature was 39.7 °C, the pulse was 120/min. Physical examination
was negative; no jaundice and anemia were found; the liver and spleen were not palpable.
Routine laboratory test was normal except for the hematocrit (38.5%), the platelet count
(59,000/mm3), GPT (58 IU//) and CRP (5+). On the fourth hospital day the platelet count
reached to the lowest level of 41,000/mm? in the clinical course.

The morphological diagnosis of blood film was P. ovale (Po). The number of infected
erythrocyte was 72 per 10,000. Sera were examined with the indirect fluorescent antibody test
(IFAT). Antigens of Pf and Pv were used for the test. The antibody titer of Pf (1 :1,024)
was higher than that of Pv (1 : 64) at the beginning of the course but decreased faster than
the Pv after chloroquine therapy. Ten months later, the titer of Pf became negative (<1 :
4) but the titer of Pv still remained positive (1:16).

This report indicates the importance of thrombocytopenia which may lead to DIC when
the density of parasitemia is high, even though ovale malaria infection rarely becomes severe.
The unusually high titer of Pf antibody is probably due to the previous Pf infections. Po
infection might elicit the production of Pf antibody nonspecifically. In the diagnosis of species
of malaria the morphology still remained with high priority at the present time, and the
production of Po and P. malariae antigens remained to be clarified.

1 Third Department of Internal Medicine, School of Medicine, University of Occupational and
Environmental Health, Japén, Yahata-nishi-ku, Kitakyushu 807, Japan

2 Department of Parasitology and Tropical Public Health, School of Medicine, University of
Occupational and Environmental Health, Japan

3 Department of Parasitology, Gunma University School of Medicine, Maebashi 371, Japan
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Research note

EFFECT OF CHLOROQUINE ON OXYGEN RADICAL
PRODUCTION BY KUPFFER CELLS, BLOOD
MONOCYTES AND PERITONEAL MACROPHAGES
OF NORMAL GUINEA PIGS

R. N. Prasap, K. J. VIRK, N. K. GANGULY
- AND R. C. MAHAJAN '

Received June 16 1991/Accepted November 20 1991

Abstract: The study was conducted to determine whether chloroquine has any effect
on the oxygen radical production of Kupffer cells, blood monocytes and peritoneal '
macrophages. Exposure of these cells to chloroquine, using therapeutic concentrations, for ,
30 min at 37°C did not alter the viability of cells. The chemiluminescence (CL) response: 7
of all the cell populations was not effected after 10 min of exposure to drug. However, the
CL response of all the three types of cells was significantly inhibited after 20 min exposure
to chloroquine. The effect of chloroquine was reversible after washing out the drug from-
cuvates after 20 min of treatment. But when the cells were washed after 30 min it was only
partially reversible. The effect of chloroquine on CL response of the cells have been
discussed.

INTRODUCTION

Mononuclear phagocytic cells (MPC) play an important role in the host defense mecha-
nism (Nelson, 1982). However, the over activation of these cells and the subsequent release
of their secretory products can lead to various pathological consequences (Clark, 1987). In
the recent years many workers have emphasized that elevated release of free oxygen radicals
by immunologically activated MPC is responsible for tissue damage in a variety of disease
(Bulkley, 1983; Allen and Egui, 1983). The reactive oxygen radicals have also been shown
to cause malaria pathology by damaging vascular endothelium and erythocytes (Clark and
Hunt, 1983; Weisiger, 1986). Chloroquine is the widely used antimalarial drug for the
treatment of malaria. It has been shown that chloroquine inhibits the phagocytic capacity of
monocytes in normal animals whereas in the infected animals it controls the hyperactivation
of these cells (Prasad et al., 1986). However, it’s effect on the oxygen radical production
capacity of phagocytic cells is not well understood. Since the oxygen radical production by
leukocytes is dependent upon their phagocytic capacity (Allen et al., 1972), it is very much

Department of Parasitology and Experimental Medicine, Postgraduate Institute of Medical
Education and Research, Chandigarh-160012 (U.T.) India

Present address to whom correspondence should be addressed: Dr. R.N. Prasad, Officer-in-charge,
Malaria Research Centre, Khirni Bagh, Sadar Bazar, Shahjahanpur-242001 (U.P.) India
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important to study the effect of chloroquine on the oxygen radical production capacity of
these cells. The present study was, therefore, conducted to determine whether chloroquine
has any effect on the oxygen radical production of Kupffer cells, blood monocytes and
peritoneal macrophages.

MATERIALS AND METHODS

Three to four weeks old normal healthy guinea pigs of eigher sex were obtained from
Central Animal House of the Postgraduate Institute of Medical Education and Research,
Chandigarh. , :

Kupffer cells and blood monocytes were separated by pronase digestion and Ficoll
hypaque density gradient methods respectively as discribed elsewhere (Virk et al, 1987).
Peritoneal macrophages were obtained from peritoneal large without any prior activation
with slight modifications as described in our previous publication (Virk ef al., 1987).

The concentration of chloroquine which is attainable during treatment (Prasad ef al.,
1985) of malaria (230 ug/m/) was added to the cuvettes containing cells. The cells were
exposed to chloroquine for 0, 10, 20 and 30 min before taking the chemiluminescence reading.
In some of the experiments the drug was removed from cuvettes by washing the cells with
minimum essential medium without phenol red.

The oxygen ‘rédical production by MPC was studied through chemiluminescence.
Chemilumineséen_é;e' (CL) was measured, after culturing the blood monocytes and peritoneal
macrophages for 1 hr and Kupffer cells for 3 hrs, in LKB luminometer (Model, 1250). Latex
particles were used for the stimulation of cells (Virk et al, 1987).

RESULTS

Exposure of cells to chloroquine, using therapeutic concentrations, for 30 min at 37°C did
not alter the viability of cells. The CL response of Kupffer cells, blood monocytes and
peritoneal macrophages recorded before and after chloroquine treatment is shown in Table
1. There was no sigﬁiﬁcant effect on the CL response of all the cell populations after 10 min
of exposure to drug. However, the CL response of all the three types of cells was significantly

‘f Table 1 Effect of chloroquine on chemilumincscence response of Kupffer cells,
' blood monocytes and peritoneal macrophages

Time of chloro- Peak CL response (mV)

quine treatment . Kupffer cells Blood monocytes Peritoneal macrophages
in min A B A B A B
0 5.56+1.23 5.16+1.20 6.50+1.17 6.86+0.75 8.50+0.81  8.50%0.55
10 5.67+0.45 5.30+1.04 5.70+0.50  6.46+0.61 6.10+1.37 7.46+0.45
20 _ 2.65+0.32* 4.20+0.30  3.30%+0.80* 5.86%+0.31 1.95+0.37* 6.90+0.26

30 0.66+0.11* 2.83+0.91* ‘1.34’,10.8‘1" 4.96+0.15 0.91+0.14* 5.56+0.66*

A =In the presence of chloroquine
B =In the absence of chloroquine, i.e. after washing
* = (P <0.01)
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inhibited after 20 min of exposure to chloroquine (P<0.01). The effect of chloroquine, was
reversible, as no significant inhibition was noticed when the CL response was measured after
washing out the drug from cuvettes after 20 min of treatment. When the cells were washed
after 30 min of treatment, the inhibitory effect of drug on the CL response was only partially
reversible. ‘

DiscUSSION

The data presented here shows that chloroquine inhibits the CL response of Kupffer cells,
blood monocytes and peritoneal macrophages of normal guinea pigs. The depressed CL
response of MPC may be due the prevention of recycling of surface receptors of macrophages
by chloroquine (Brodsky, 1984). Toxic oxygen radical are important effector molecules in
the microbicidal activity of MPC (Badwey and Karnovasky, 1980). Plasmodium species are
sensitive and can be killed within erythrocytes and mononuclear cells by oxidant stress. But
why the parasite is not eliminated at the time of peak oxygen metabolite production iz vivo
is still not well understood (Brinkmann et al., 1984). It appears that parasite escapes from
the toxic effect of oxygen radical produced by MPC (Allen and Egui, 1983). However, the
enhanced release of these matabolites may cause extensive tissue damage in their immediate
environment (Clark, 1987; Marx, 1987). Apart from this production of oxygen radicals by
activated MPC at a higher quantus can effect the generating phagocytic cells also (Weisiger,
1986). Under these circumstance inhibition of oxygen radical production of MPC by chloro-
quine seems to be beneficial in protecting the host tissue from oxygen radical mediated
damage. Antinflammatory and antiphagocytic activity of chloroquine, apart from its par-
asiticidal action, have already been shown to be helpful in the resolution of disease (Prasad
et al., 1986). ‘

It is hypothesised that this inhibitory effect of the chloroquine might be protecting the
host from the toxic effect of the oxygen radicals during malaria infection as enhanced release
of these radicals is known to cause malarial pathology.
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IDENTIFICATION OF LEISHMANIA ISOLATES IN ECUADOR

TATSUYUKI MIMORI
Department of Parasitic Diseases, Kumamoto University Medical School

New World leishmaniases are widely distributed in Ecuador, where they present a
considerable health hazard. Since the first human leishmaniasis was described in this country
in 1920, many additional cases of the disease have been reported. Until now, the identification
and taxonomy of these Ecuadorian parasites have been based mainly on their clinical
manifestations in humans, epidemiological features, and differing growth patterns in the
hamster and i vitro. However, it is difficult to identify species of parasites on those criteria.
Recently, we compared 40 Leishmania isolates from Ecuador with well characterized WHO
reference strains using isoenzyme electropholesis (zymodeme analysis), reactivities of
monoclonal antibodies with parasite species-specific antigens (serodeme analysis) and
restriction-endonuclease fragment patterens of kinetoplast DNA (schizodeme analysis). All
of the human strains were isolated from the cutaneous lesion of patients. Eighteen isolates
of humans from the Pacific coast were identified as Leishmania panamensis. L. major-like
strains were isolated from 3 humans in Paute, Andean highland and 1 human in Quinide,
Pacific coast. Nine isolates from Paute were identified as L. mexicana. In the Amazon, L.
braziliensis isolate was found from 2 humans. With regard to isolates of reservoir host and
vector, single isolates from Sciurus vulgaris, Potos flavus and Tamandua tetradactyla in Pacific
coast were identified as L. amazonensis, while ones from Choloepus hoffmani didactylus and
Sciurus granatensis in Naranjal were thought as new species. L. mexicana isolate was found
from dog, and sand fly, Luizomyia ayacuchensis, in Paute, Andean highland.
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Special lecture
THERAPY OF AIDS: RECENT PROGRESS AND THE PERSPECTIVE

HIROAKI MITSUYA ~
Clinical Onchology Program, National Cancer Institute,
Maryland, USA

Since the discovery of human immunodeficiency virus (HIV) as a pathogenic retrovirus
linked to acquired immunodeficiency syndrome (AIDS), a number of potentially useful
stragies for the antiviral therapy of HIV infection have emerged (Mitsuya and Border, 1986,
1987; Mitsuya et al., 1990; Yarchoan et al., 1989). One such approach is the use of the broad
faniily of 2’, 3-dideoxynucleosides to which the first prescription drug 3’-azido-2’, 3’-dideo-
xythymidine (AZT or zido vudine) belongs (Fig. 1). AZT has been shown to reduce the
replication of HIV-1 in vivo and to confer significant clinical benefits in patients in both early
and advanced stages of infection. Other members of the family, 2’, 3’-dideoxycytidine (ddC)
(Mitsuya and Broder, 1986) and 2’, 3’-dideoxyinosine (ddl or didanosine) (Mitsuya and
Broder, 1986; Yarchoan et al., 1989), and 2’, 3’'-didehydro-2’, 3’-dideoxythymidine (d4T),
have also been shown to be active against HIV-1 in short-term clinical trials.

In the past years, however, several new challenging issues have also emerged. They
include (1) long-term drug-related toxicities (Mitsuya et al., 1990; Yarchoan et al., 1989), (2)
partial restoration of immunological dysfunctions, (3) development of various cancers, in
particular, as improved therapies result in prolonged survival (Pluda et al., 1990), (4) emer-
gence of drug-resistant HIV variants (Larder et al., 1989), and (5) lack of methodologies to
quantitate and monitor the effect of antiviral therapy (Murakami et «l., 1991). Much more
effort is urgently required in these areas.

The armamentarium of antiretroviral agents is definitely and rapidly growing. We have
learned that substitution of an atom at a certain position in the base or ribose moiety can
drastically alter the antiviral activities or other properties of a given nucleosides. For
example, 6-halogen-substitution in dideoxypurine nucleosides can increase the lipophilicity
(Murakami ef al., 1991). A number of antiretroviral nucleosides without the dideoxyribose
moiety such as analogues of 1-{(2-hydroxyethoxy) methyl}-6-(phenylthio) thymine
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3'-azido-2',3'-dideoxythymidine 2’,3'-dideoxycytidine 2',3'-dideoxyinosine 2',3'-didehydro-2',3'-dideoxythymidine
(AZT) (ddC) (ddi) (d4T)

Figure 1 Structures of 2’, 3’-dideoxynucleoside analogues now use in humans.
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(HEPT) have also been developed as potential antiviral drugs. ;

HIV possesses at least nine known genes and is the most complex retrovirus studied thus
far. However, the very comlexity of this virus could contribute to its defeat. Indeed, many
steps in the replicative cycle of HIV have been considered as potencial targets for novel
antiretroviral therapy. The use of viral protease inhibitors is an especially interesting
strategy (Fig. 2) (Erickson et al., 1990; Roberts et al., 1990). Several non-nucleoside reverse
transcriptase inhibitors such as TIBO compounds are now in preclinical or clinical develop-
ment as well. A number of natural products have also been considered as potential drugs
active against HIV.

For the immediate future, continued progress in structure-activity relationships and
clinical effectiveness is likely with dideoxynucleoside analogues, and in particular with
refinements in AZT, ddT, or related drugs now in use. However, in the future it seems certain
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Figure 2 Structures of protease inhibitors XVII (Roberts et al., 1990) and A-77003
(Erickson ef al., 1990). XVII, a transition state mimetic protease inhibitor,
contains the transition state moiety Phew [CH(OH)CH,N] Pro in place of
the Phe'¢’-Pro'®® scissile bond. A-77003, a symmetric inhibitor, has a two-
fold symmetric (C,) structure. The sequence of physiologic substrate for
HIV protease is shown at the top.
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that a number of non-nucleoside analogues affecting multiple steps in viral replication will
be available, and combination therapy employing such agents with nucleoside analogues or
~other future drugs will exert major effects against the morbidity and mortality caused by
HIV.
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Symposium
Human Ecological and Anthropological Approaches
to Research on Tropical Medicine

1 INTRODUCTORY REMARKS

YOSHIKI AOKI' AND Isa0 TADA?
Department of Parasitology, Institute of Tropical Medicine,
Nagasaki University! and Department of Parasitology,
Faculty of Medicine, Kyushu University?

Tropical diseases have treathen some billion of people in the tropics. Due to the recent
expansion of global market, drastic increase of overseas tourism and the marked increase in
the request of overseas technical collaboration, tropical diseases became a serious concern in
Japan as well. However, the control programs for any tropical diseases in developing
countries are encountering with big difficulties. The major factors will be economic recession
and deficiencies in infrastructures and health staff. Further, drug resistance is rising up year
by year in some pathogens and likewise:insecticide resistance in vector insects. Even
effective vaccines are not sufficiently implemented in tropical countries. Therefore, human
ecological approach to research on tropical medicine is requested to be done to facilitate
control campaingns against various tropical infectious and parasitic infections. _

In many tropical countries, where traditional society has been built, people have devel-
oped their own characteristic concepts on endemic diseases. -This tendency is especially
marked in the areas in which illiteracy exists and witch doctors play importand role in social
life. In such countries, modern medicine is hardly accepted and thus any modern treatment
are frequently refused. An example is seen in Peru where epidemic cholera produced more
than 70 thousand infected and inhabitants beleived Evil eyes as the cause of epidemic
(Newsweek, May 6, 1991). In Nigeria, a symptom of schistosomiasis which cause hematuria
and urogenital disturbances has been considered as the ritual symbol for adulthood in boy.
Appearance of hematuria is beleived essential condition for marriage in this community
(Akogun, 1991). Another unexpected example is the refusal for the construction of modern
toilet by a Kenyan tribe people who were refractory to pile up feces in the bottom, because
this action has been considered to symbolize incest taboo (Hamamoto, personal communica-
tion). The same observer reported in another community of Kenya the refusal of drinking
iron water supplied by modernized tap-system despite the prohibition of natural spirit of
water.

Recently the importance of KAP (knowledge, attitude, practice) studies of community
people are stressed in the investigations and health activities in tropical regions. Human
ecological analysis of disease transmission in the target community would introduce unique
strategy in the control campaign. So far high priority was given to the development of
advanced biological technologies. However, what we have done are environmental contami-
nation, resistance against insecticide/drug in vectors/pathogens, less compliance of people to
health campaign etc. In the malaria control campaign, the insecticide spraying strategy
seems no more effective. At the present, WHO recommends to use pyrethroid-impregnated
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bednets in the endemic areas. In the Central and South America, the strategy for Chagas’
disease should be switched from traditional insecticide spraying to the construction of
compact housing accomodations. Thus human ecological/anthropological approaches would
analyze and modify human factors relating to disease transmission with less expenditure and
resources in health sectors.

On this context, the present symposium was designed and realized by inviting 5 experts
in human ecology, anthropology and tropical medicine. The chairs would like to thank to Dr.
Y. Yoshida, the President of the Japanese Society of Tropical Medicine for the support.

2 THE UNDERSTANDING OF MAN-ENVIRONMENT SYSTEM IN MEDICINE

TAI-ICHIRO TAKEMOTO
Department of Public Health, Nagasaki University School of Medicine

Considering the tropical medicine is a study in tropical areas where various ethnics live
in, the understanding of human-environment system seems to be essential. Moreover the idea
of primary health care based on comprehensive health care consisted from the health
promotion to social rehabilitation in a community has been promoting the understanding the
interaction between man with socioeconomic and cultural attributes, and environment involv-
ing socioeconomic and cultural factors. The most classic idea on man and environment
system in medical science is found in epidemiology in which the existance of particular
pathogen (behaviour) is presumed as the cause of a disease. Human ecology or ecological
anthropology tries to evaluate the man-environment system in a community for their survival
through physical and cultural adaptive processes. Cultural or social anthropology in medical
or health science has stressed the cultural aspects of human behaviour relating to health and
illness. Tropical medicine which has been dealing with so called tropical diseases should paid
more attention to man-environment relationship involving cultural and/or behavioral charac-
teristics for the improvement of health condition in tropical areas.

3 ILLNESS AND HEALING: ANTHROPOLOGICAL APPROACH

EMIKO NAMIHIRA
Department of Design, Kyushu Institute of Design, Japan

In traditional societies disease is usually given cultural ‘meanings’ by the peoples.
‘Nlness’ is used to express such a ‘meaningful’ disease in cultural anthropology. '
The reasons why diseases are so meaningful in such societies are as follows:
(1) diseases of the members give serious influences to the working and marriage systems
since such societies are small scaled;
(2) members of such societies are related not only in kinship networks but also have close
and frequent contacts each other.
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Then, they are depressed when other members fall in serious illness;

(3) disease is thought to be one of misfortune which could come to everybody at any time,
and it is understood in the whole misfortune context, not in biomedical science.
Causes of illness are thought to be witchcraft, sorcery, revenge of the dead spirits,

punishment of gods, and so on. Such belief might be thought to prove they are not ‘scientific’

or ‘rational’. But we have to understand their belief shows their cosmology in which human
body, its activities, ecological situations and human relationship are concerned each other.

That is, they think illness is a representation of disorder in the relationship.

Most important matter when we work with them in order to expell a specific disease, e.g.
malaria, is to understand the disease with their whole life. Therefore, the strategy must be
planned in the context of their life, i.e., family life, productive activity, community system,
belief, social prestige and so on.

To be concrete the following are important to practice a plan for stamping out a certain
epidemics: a o
(1) to search and make clear the whole feature of the diseases which afflict the people;

(2) to make clear the priority or raking of the misfortune and the diseases the people are
most concerned about;

(3) to make the plan adjusting the people’s traditional ways of life, and not to changing them
too rapidly.

4 ETHNOGEOGRAPHICAL ANALYSIS OF MALIGNANT TUMORS IN
WESTERN KENYA, EAST AFRICA

_ KAN TORIYAMA
Department of Pathology, Institute of Tropical Medicine,
Nagasaki University

It is well known that the genetic factors and environmental factors such as climatic
conditions and life styles, living conditions and etc. play important roles in the causation of
various diseases and modify their manifestations, especially in the developing countries.
However, medical r,esearches»alone cannot analyse these factors nor understand the relation-
ships between the diseases and these factors without the knowledges of geography, social and
cultural anthropology and human ecology. '

We are carrying on the ethnogeopathological study on malignant tumors in western
Kenya, east Africa, since 1979. This area experiences a wide variation of climatic conditions
such as the dry desert and tropical savannah in the most northern and southern parts, the cool
tropical highlands along the great Rift Valley and the moist tropical savannah around Lake
Victoria, Also various ethnic groups who are descendants from different origins inhabit in
this area. Certain malignant tumors in this area show considerable variation in incidence
over small distances; a high incidence of penile cancer is seen among the Luo and Turkana
who have no customs of circumsion. Esophageal cancer is highly spread among the Kikuyu
and Luo who are mainly peasants in the agricultural area. The Luo, an inhabitant of the
moist tropical savannah shows the highest incidence of Kaposi’s sarcoma and very few cases
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of Kaposi’s sarcoma are found among the inhabitants of the dry desert area. Burkitt’s
lymphoma shows similar distribution to Kaposi’s sarcoma. Also several other tumors, such
as, fibrosarcoma and retinoblastoma show specific ethnogeographical distributions. These
findings suggest that some etiological factors, such as, genetic factors, natural environments,
human behaviours and etc. might have some relations with causation of these tumors. This
is the reason why the cooperative study among medical sciences, geography, social and
cultural anthropology, human ecology and others must be a clue to cope with the various
kinds of diseases, especially in the developing countries. '

5 ADAPTIVE MECHANISMS OF HUMAN POPULATIONS
IN REGIONAL ECOSYSTEMS OF PAPUA NEW GUINEA

RYUTARO OHTSUKA
Department of Human Ecology, Faculty of Medicine,
University of the Tokyo

Malaria has been the most important determinant of population change and distribution
in Papua New Guinea. The long-term survival mechanisms of the Gidra-speaking Papuans,
who are fewer than 2,000 and inhabit inland, riverine, and coastal villages (only one coastal
village was recently moved from the riverine environment), were revealed by our repeated
human ecology surveys. Their intergenerational population reproduction rate in the period
without manifest modernization influence, or before approximately 1950, was estimated at
only 1.05, using their genealogical records; this rate corresponds to 0.2% population increase
rate per year. Largely because of highly malaria endemicity in the riverine villages, the
increase rate based only on mothers of these villages was below zero.

For 183 blood samples collected in 1989 from four environmentally different villages,
serum antibodies against Plasmodium falciparum and P. vivax were measured with fluorescent
antibody test. The results demonstrate that the level of titers is correlated with the village
environment. The highest was in the coastal village, followed by the riverine villages (two
in number) and then the inland villages; the median was 1:256, 1:64 and 1:16, and 1:4 for
females, and 1:64, 1:16 (both villages), and 1:4 for males.

The reconstruction of the Gidra Village locations in the past revealed that, in the initial
stage (presumably, until one or two centuries ago), they were concentrated in the inland, and
.then the gradual population increase pushed some of them to the riverine and then coastal
area. It is noted that the coastal and riverine villagers have been able to modernize their
lifestyle since these villages are close to the town of Daru, the center of modernizing influence
on the Gidra, despite the fact that the people dislike such mosquito-rich environment. These
facts suggest that the Gidra people’s entrance to the malarial holo-endemic zone was caused
by their long-term population expansion, which is, in general, considered as an indicator of
adapteness, and by their convenience of access to the town. Thus, any medical interventions
should be planned, taking into account their survival history on the one hand and their
preference about village locality, in a wide sense, on the other hand.
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6 MEDICAL PLURALISM IN NORTHWEST AMAZON

Hipeo TAKEI
Oyasato Research Institute, Tenri University

Medical pluralism is a phenomenon which is found everywhere in the world. However,
this condition is relatively new one among the ethnic minorities in the third world, who have
kept on their traditional medicine. In the course of introducing modern scientific medicine to
those people it has been understood that native cultural concepts of diseases and sociocultur-
ally shaped behavior of the people have made it difficult for them to accept the health system
based on medical science in the way the health professionals expected Hence, in a sense, has
been formed Medical Anthropology.

In Japan, Medical Anthropology is still in formative stage, and the information exchange
between health professionals who have worked in the third world countries and cultural
anthropologists hardly has taken place until now, and the former has experienced many
difficulties which may have been relieved by anthropologists’ intervention.

In this paper 1 pi'esent my observation of a case of primary health care project which was
going on during 1980s among native communities in Colombian Vaupés, northwest Amazon.
The field research was carried out from December, 1986 to January, 1990, with several
intervals (Research Grant from The Toyota Foundation, 1985 and 1988).

The cosmological concepts about disease causation among the native people in the upper
Rio Tiquié region proved not to be an absolute obstacle to the project. The concepts formed
a rigid barrier for them not to identify the tuberculosis‘bacilli under microscope as the
causative agent of tuberculosis, because they must have been invisible from their cos-
mological point of view. However, in case of constructing water supply system which utilizes
collected rain water, they could overcome the difference between cosmological meanings
attributed to rain water, dangerous, and river water, relatively safe.

Most problematic part of the project, I think, was the educational program, both in
capacitation of native health personnel and in health education for whole community
members. In both cases the teaching staff, who belong to politicoeconomically dominant
“whites”, always treated the natives in a paternalistic way, and the materials used in
seminars hardly included native ones, even when treating nutritional values of foods. Thus
the education always carried the same message: “White” things are all valuable and native
ones not. Natives were clearly aware of it, feeling powerlessness of their own.

The presence of politicoeconomically powerful outsiders can always produce similar
reactions. If we respect the people’s taking the initiative and want to help them do on their
own, we should be so careful about the way of our presence as not to impair their self-esteem.
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General presentation
1 MEDICAL SURVEYS IN THE KINGDOM OF TONGA

HISAE TAKAHASHI!, YOSHIYUKI OKUWAKI', MIYUKI ADACHE,
NOBUKO MURAYAMA?, TAEKO OHUCHI®, TILITILI PULOKA* AND S1A0SI AHO®
Department of Microbiology' and Department of Human and Food Ecology?,
Kagawa Nutrition College, Kanagawa Prefectural Junior College of
Nutrition®, Ministry of Health* and Viola Hospltal5
the Kingdom of Tonga

It is reported that we serveyed inhabitant medical examination of adult Tongans in
urban (Kolofoou) ‘and rural (Uiha) areas.

A positive sugar reaction in urinalysis was detected in only 6 out of 250 Tongans, which
found in only urban area. The number of a positive protein reaction in urinalysis was 17
persons (3 males and 14 females) out of 250 Tongans.

Hematocrit test in blood examination showed the range of 37-56% in males and the
range of 35-509% in females.

As to fourteen items of blood chemistry, the significance of the difference between values
for Kolofoou and Uiha was assessed on the basis of Student’s t-test. In males, there was a
great difference in y-GTP, ChE, TG, LDH, BUN, and UA between Kolofoou inhabitant and
Uiha ones. In females, there was also a great difference in y-GTP, TG and LDH between
Kolofoou inhabitant and Uiha ones.

Comparison of the medical examination of Tongan adults in urban and rural area,
abnormal findings in urine sugar reaction were only found in urban inhabitants, and TG value
in urban inhabitant tended to be higher than that in rural ones.

2 SEROEPIDEMIOLOGICAL STUDY OF HEPATITIS B VIRUSES
INFECTION IN THE KINGDOM OF TONGA

HISAE TAKAHASHI', YOSHIYUKI OKUWAKI}, MIYUKI ADACHI?,
NoBUKO MURAYAMA?, TAEKO OHUCHI®, TILITILI PULOKA* AND SIAOSI AHO®
Department of Microbiology' and Department of Human and Food Ecology?,
Kagawa Nutrition College, Kanagawa Prefectural Junior College of
" Nutrition®, Ministry of Health* and Viola Hospital®,
the Kingdom of Tonga

We studied for serological evidence of current or past infection with hepatitis B virus,
and relationship between liver function (GOT, GPT) and hepatitis B virus markers.

As to the results of HBV examinations, 48 out of 249 subjects (19.3%) were found to be
positive for HBsAg, and 11 out of 39 in them had HBeAg, 25 subjects had Anti-HBe antibody,
and remaining 3 subjects did not have both.
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One-hundred and ninety-four out of 249 subjects (77.9%) were found to be positive for
Anti-HBs antibody. Five out of 7 subjects that HBsAg and Anti-HBs antibody negative
respectively were tested for Anti-HBc antibody. Three out of them were found to be positive,
and remaining 2 did not detected. Overall, 97.5% of these subjects showed the evidence of
hapatitis B virus infection.

As to the results of GOT and GPT, GOT value over 42 IU// shown 2. 4% of subjects. GPT
value over 37 IU/I was showed 16.8% of subjects. Only 1 out of 249 subjects was maked a
diagnosis of liver injury.

These results indicate that hepatitis B infection in Kingdom of Tonga is healthy carrier.

3 VIROLOGICAL STUDIES ON POLIOMYELITIS IN KARACHI, PAKISTAN

SHIN ISOMURA!, DURE-SAMIN AKRAM? AND MUBINA AGBOATWALLA®
Aichi Prefectural Institute of Public Health' and
Civil Hospital, Karachi?

Enterovirus isolations from fecal samples were carried out on 58 poliomyelitis patients
in their acute stages of the illness at Civil Hospital Karachi during a period of November
1989-October 1990. Feces of age matched 203 diarrheal children and 64 healthy children
living in the same area were studied as control. Clinically, ages of the patients were primarily
around one year old and onset of the illness was distributed all the year around, mostly
September 1990. Main clinical manifestation was acute flassid paralysis of their extremities.

Enteroviruses were isolated from 86.2% of the polio cases, from 49.3% of diarrheal
children and from 42.2% of healthy children, respectively. More than half of the viruses
isolated from the polio patients were polio virus, and all these polio viruses belonged to wild
type. Isolates from diarrheal and healthy children were consisted of various types of
enteroviruses, including many strain of CoxA, CoxB, ECHO, Entero 71 viruses and several
strain of polio virus of wild type.- Vaccine type polio viruses were isolated from only a few
healthy and diarrheal children.

Virological examinations and serological tests including polio-specific IgM antibody
disclosed that dominant causative agent of the epidemic was wild type Polio type 1.

4 CURRENT SITUATION OF JAPANESE ENCEPHALITIS
AND PRODUCTION OF PREVENTIVE VACCINE IN VIETNAM

: - AKIRA IGARASHI' AND MITSUO TAKAGI®
Departinent of Virology, Institute of Tropical Medicine,
Nagasaki University' and Kanonji Institute, Research Foundation of
Microbial Diseases Osaka University?

Japanese encephalitis (JE) has been prevalent in several developing countries in Asia. In
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Vietnam, the first outbreak of acute encephalitis syndrome (AES), clinically compatible with
JE, was reported in 1964 in Bac Thai Province in the North, and JE virus was isolated from
patient’s blood. Serodiagnosis by the hemagglutination-inhibition test showed positive
reaction with JE antigen for 1/3-2/3 of AES patient’s sera, while JE virus was isolated from
wild birds, swine and vector mosquitoes.

For the control of JE, Vietnamese government has requested WHO to supply JE vaccine,
and 148,000 doses of the vaccine were donated through international organizations. A part
of these vaccines was given to high risk age groups in a selected study area, Dong Anh
District in Hanoi, in pre-epidemic season in 1986. The number of AES cases in this pilot area
was greatly reduced in the following years.

In response to the recommendation of the first author as a WHO consultant, the National
Institute of Hygiene and Epidemiology (NIHE) in Hanoi started to produce JE vaccine of
international standard by technical transfer from Kanonji Institute, Research Foundation for
Microbial Diseases of Osaka University. All the pilot products in NTHE were proved to be
satisfactory by the current Japanese Standard for Biological products.

Although current production facilities at NIHE are quite insufficient, the Ministry of
Health as well as NIHE regarded production of JE vaccine as a high priority target.

The production method of JE vaccine at NIHE was basically satisfactory, and should be
strengthened by supplying essential equipments and consukable items. Due to limited amount
of mouse supply, current production capacity was estimated as maximum 40 liters/year,
which is approximately 1/12 of the amount required to immunize 80% of target population
(600,000 children under 3 years old) in JE-endemic areas in Vietnam.

For the time being, quality control on the final product, particularly biological tests,
requires monitoring by appropriate Japanese Institution until the test at NIHE will provide
reproducible results. Financial support is required to construct an integrated vaccine
production facility, which can produce not only JE but also other vaccines such as polio and
hepatitis B which are currently produced at NIHE.

5 HISTOPATHOLOGY OF LIVER IN DENGUE INFECTIONS:
A FACET OF THE PATHOGENESIS OF DENGUE HEMORRHAGIC
FEVER/SHOCK SYNDROME (DHF/DSS)

Susumu HoTTA
Department of Tropical Medicine, Medical Research Institute,
Kanazawa Medical University

Monkeys infected intracutan, or subcutan, with DV show pyrexia and viremia which
however are variable and which therefore cannot necessa;‘ily be used as markers of infection.
Histopathological alterations of the liver of infected monkeys are inevitable and constant;
changes of varying degrees such as fatty degeneration and cellular infiltration appear. It
seems that the cellular damages are parallel with virulence of infecting virus; when an
“attenuated” strain of DV, e.g. Mochizuki strain, is inoculated, the pathological pictures
manifested are mild, whereas the changes shown in monkeys inoculated with a newly isolated
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(human-virulent) virus are much severer. The liver damages determined by a “scoring”
method may be a “marker of virulence” of DV.

Tissues from fatal patients exhibit changes of varying sorts and degrees. Particularly,
changes of liver are marked. “Midzonal necrosis” appear. Kupffer cells contain eosinophilic
granular structures which cannot be distinguished from Councilman bodies seen in the liver
of yellow fever patients. DV antigen can be detected by immunoenzyme antibody stain
method. By use of anti-DV type-specific monoclonal antibodies, types of infecting viruses
can be determined. Pictures of “macrophage activation” are revealed in various tissues.

Mice succumb to encephalitis after being ic-inoculated with DV. However, liver dam-
ages of ic-infected mice are not marked. An extraneural (e.g. ip) inoculation of DV can
hardly infect ordinary mice. Contrarily “nude mice” can be infected with DV through ip
route. The active virus is detected in various tissues including liver. The liver cells reveal
degeneration and Kupffer cells contain eosinophilic granular structures which resemble the
Councilman bodies found in the liver of humans. Specific DEN antigen is detected in those
cells by applying immunofluorescent or immunoenzyme stain techniques. Similar changes are
seen in liver of nude mice inoculated ip with YF virus 17D strain. :

In summary, the liver damage is one of the characteristic signs of DV infection commonly
in monkeys, humans and nude mice. Hence DV may be called a “hepatotropic” agent and the
damage of liver is perhaps a key phenomenon underlying the pathogenesis of dengue. The
hepatotropism is also shared by YF virus. It has already been known that both viruses are
very near in antigenic properties as well as in molecular-biological characteristics such as
nucleotides and amino acids sequences of genomic RNA (The human specimens were taken
from the collection of USA-~AFIP, Washington, D.C. during the speaker’s stay there. He is
very grateful to Dr. Wear, Mr. Duckett and Mr. Bratthauer for their kindness in providing the
materials. His deep thanks are also due to Dr. Russell and the scientific staff of WRAIR for
their helpful suggestions and favorable arrangements).

6 TRANSOVARIAL TRANSMISSION OF ARBOVIRUS IN
AEDES ALBOPICTUS MOSQUITOES CONCURRENTLY INGESTING
MICROFILARIAE OF DIROFILARIA SPP.

EiMAN M. ZyTOON?!, HUSSEIN I. EL-BELBASEI? AND TAKEO MATSUMURA!
Department of Medical Zoology, Kobe University School of Medicine®
and Kobe Women’s University?

Vertical transmission, direct transfer of virus from parent to progeny can occur in
arthropods by a variety of mechanism including transovarial transmission (TOT) or trans-
ovum transfer. In 1987 the possibility of TOT of chikungunya virus (CHIK) in Aedes
albopictus mosquitoes was studied by Dr. Mourya and his results indicated absence of TOT
of CHIK in A. albopictus mosquitoes after oral and intrathoracic infection. :

From our previous studies, evidence has been accumulated to show the dissemination of
CHIK in mosquitoe’s legs and salivary glands in A. albopictus mosquitoes that concurrently
ingesting microfilaria (Mf) of Dirofilaria spp. From that purpose there has been considerably
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recent interest in the possible way of TOT of CHIK in A. albopictus (Miki strain) concurently
ingesting Mf.

In order to evaluate the importance of this mechanism for arbovirus transmission and
maintenance, experiments were carried out by allowing these mosquitoes for ingesting CHIK
and Mf to investigate the potential effect of a variety of the mechanical factors on TOT.

Mosquitoes were kept in an insectary at approximately 28°C with a photoperiod of 16 hrs
of light and 8 hrs of darkness. Experiments were carried out for two groups of parent
mosquitoes by allowing them to become fully engorged with the sheep difibrinated blood
mixed with 3X10®* PFU per m/ and 40-50 Mf per mosquito and compared the recovery of
CHIK from eggs, larvae, pupae, F, and F, in these mosquitoes with those ingesting CHIK
alone as control. Fourty per cent of eggs from first ovarian cycle after embryogenesis was
complete, were emmerged in water to induce hatching while the remaining eggs were dried
and stored at 28°C until virus assay. Each pool of eggs, larvae pupae, F, and F, was titrated
by plaque assay technique. The above experiment shows that CHIK was detected from pools
of eggs, pupae and F, of first ovarian cycle but not detected from any pools of larvae of first
ovarian cycle and F; of second ovarian cycle during two repeated experiments. None of
parents, eggs, larvae, pupae, F, and F, of control mosquitoes that ingested CHIK alone
showed the presence of CHIK. Biological TOT in arboviruses in its arthropod vector at an
adequate rate appears to be an extremely efficient mechanism to insure a survival way of the
agent during adverse environmental condition.

7 PREVALENCE OF LYME BORRELIA IN TICK FAUNA OF
HOKURIKU DISTRICT WHERE THE DISTRIBUTIONS OF
NORTHERN AND SOUTHERN SPECIES OVERLAP EACH OTHER

NoBUHIRO TAKADA!, FUBITO ISHIGURO? AND YASUHIRO YANO!
Department of Parasitology, Fukui Medical School' and
Fukui Prefectural Institute of Health?

Recently Lyme borreliosis has been known to occure arround the world, and some tick
species as definite or possible vector are nominated in USA, Europe and Northern Asia. Since
1987, this disease have been reported also in Japan.

So, to clarify the epidemiological situation of this disease in Hokuriku District, we
surveyed tick fauna and the prevalence of the pathogen Borrelia burgdorferi in 14
mountaineous points of Fukui Pref. and 6 similar points of Gifu Pref. during April to July in

1991, In this time, 4 genera and 13 species belonging Family Ixodidae were found. Of these,
most of common species including Ixodes ovatus were collected throughout the hilly or lower
mountaineous areas, and also the southern species, Ammblyoma testudinarium and Der-
macentor taiwanensis were first recorded in Fukui Pref. The famous northern species, I
persulcatus and I angustus were collected only at high mountains over 800 m. Three-
hundred-thirty-seven adults consisting of 4 genera and 7 species were individually examined
to isolate Borrelia. As results, 34 and 5 strains were isolated from I. ovatus and I. persulcatus,
respectively, such as the former was positive in 20.8% from Fukui Pref. and 12.5% from Gifu
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Pref., and the latter positive in 11.19% from Fukui Pref. and 15.4% from Gifu Pref. It should
be discussed which species of ticks is the most potential vector of this disease in southwestern
Japan, as I persulcatus is a rare one in human habitat south of Hokuriku District.

8 INVESTIGATION ON THE PREVALENCE OF LEPTOSPIROSIS AMONG
CATS IN OKINAWA, JAPAN

YOsHIKATU YONAHARA!, KATSUMASA TokUMURA!', E1zo KINjO?,
YO0SHIO SHINGAKI?, MASAJI NAKAMURA®, MASASHI TOGUCHI®
AND YOSHIO CHIBA*

Okinawa Prefectural Institute of Public Health’,

Okinawa Prefectural Animal Management Center?, Okinawa Prefectural
Meat Hygiene Inspection Center® and Okinawa Prefectural Livestock
Experiment Station*

Leptospirosis is a typical zoonosis and one of the important diseases in public health.
Rodents are important animal reservoirs for its transmission, and human infection is caused
by direct contact with water and soil contaminated with the rodent’s urine, but recent studies
have suggested that human leptospirosis may occur by contacting with an infected pet itself.

Eight-hundred-twenty-two stray cats from 6 health centers and Kadena Air Base were
examined for leptospirosis. Eight-hundred-three kidneys and 48 blood samples were culti-
vated in order to isolate the Leptospira. Eight-hundred-sixteen serum samples from stray
cats were tested for antibody against Leptospira by microscopic agglutination test (MAT).
The titers of Leptospira antibody, 1:80 or greater, were considered positive. A portion of
kidney that remained after the isolation of Leptospira was examined by pathologically.

No positive blood cultures were obtained. Leplospira were isolated from 12 samples out
of 803 kidney cultures (1.5%); 7 strains isolated were serovar canicola and 5 serovar javanica.
Sixty-nine out of 816 serum samples (8.5%) showed positive reaction by MAT. The most
prevalent serovar was javanica, and followed by serovar canicola and pyrogenes. But there
were no positive antibody against serovar bafaviae and grippotyphosa. Cats in the central and
northern areas of Okinawa showed a higher positive rate of Leptospira antibody in compari-
son with other areas. There was no statistical difference between both sexes in the positive
rates, although 9.4% of male and 7.4% of female showed a positive reaction. The presence
of Leptospira were comfirmed inside the uriniferous tubules of cat’s kidney. "

These results suggest that cats can be one of the important reservoir of Leptospira.
Further studies are required from the point of preventive measures, because cats can be a
source of human leptospirosis.
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9 ANALYSIS OF DRINKING WATER IN AIRPORT, AIRPLANE AND
PUBLIC WATER FACILITY

ETsusHI OKUMURA!, KEISUKE HASHIMOTO?, NARUHIKO HASHIMOTO?,
MITSUTAKA HATA® AND YASUSHI OKURURA*

Department of Health Science, Kochi Gakuen Junior College!,
Association of Tropical Medicine, Osaka Medical College?,
Department of Clinical Technology, Minami Osaka General Hospital®
and Okumura Medical Clinic*

At this time, 10 years of 1981 to 1991, we opperated the examination of drinking water
which the tourist can easily get from the airport, airplane and public water facilities in
foreign countries. Through the result of bacteriological examination, we mainly studied to
prevent the infection from the drinking water during the traveling.

The result were; 4 out of 9 airports, the ratio of 44.4%, and 2 out of 9 airplanes, the ratio
of 22.2% showed the positive result on ammoniacal nitrogen, nitrite nitrogen and nitrate
nitrogen. The consumption of the potassium permanganate which showed more than 20 mg/!/
were, 8 out of 14 airports, the ratio of 57.1%, 8 out of 12 airplanes, the ratio of 66.7% and 10
out of 16 public institutions, the ratio of 62.5%.

The hardness which showed more than 200 mg/! of hard water were, 5 out of 16 airports,
the ratio of 31.3%, 3 out of 16 airplanes, the ratio of 18.8% and 3 out of 20 public institutions,
the ratio of 15.0%. ‘

The total bacteria which showed more than 1.0 X10?/m/ were, 6 out of 9 airports, the
ratio of 66.7%, 7 out of 11 airplanes, the ratio of 63.6% and 11 out of 18 public institutions,
the ratio of 61.1%. The water which showed positive results of coli-form group were, 5 out
of 8 airports, the ratio of 62.5%, 6 out of 10 airplanes, the ratio of 60.0% and 4 out of 11 public
institutions, the ratio of 36.4%.

The drinking water which did not prove the existence of remained the residual chlorine
were, 9 out of 16 airports, the ratio of 56.3%, 2 out of 5 airplanes, the ratio of 40.0% and 4
out of 7 public institutions, the ratio of 57.1%.

We studied also the bacteriological examination on 29 object of the total bacteria and the
coli-form group. Escherichia coli were the predominantly detected bacteria, and after that
Acinetobacter calcoaceticus, Aeromonas hydrophilia, Pseudomonas sp., Klebsiella pneumoniae,
Proteus mirabilis, Entevobacter cloacae and Citrobacter freundii was followed.

We made the comparison of following water, the drinking water which showed the
positive result of total bacteria and coli-form group, the water which proved positive in
ammoniacal nitrogen, nitrite nitrogen and nitrate nitrogen, the drinking‘water which showed
the high value of the consumption of potassium permanganate and the water which showed
the negative result of residual chlorine. Their correlation was high.
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10 BACTERIOLOGICAL SURVEYS OF DRINKING WATER IN INDIA

HisAE TAKAHASHI!, YOSHIYUKI OKUWAKI', KOICHIRO FIJITAZ,
SETSUKO TSUKIDATE?, YASUKO OGASAWARA® AND TAKEO ASAKURA®
Department of Microbiology, Kagawa Nutrition College!,
Department of Medical Zoology, Faculty of Medicine,

Tokyo Medical and Dental University?
and Japan Association of Tropical Medicine®

In order to know the influence of the degree of the pollution of the drinking water, we
carried out surveys in way of bacteriological examination of the drinking water in various
regions of India. The investigation was done in November of 1990.

Tap water, well water, boiled water, filtrated water, commercial mineral water and
green tea were collected and examined. ‘ '

We carried out a quantitative test of total colonies and coli-form group counts, using
URICULT set that houses CLED and MacConkey media.

Upon returning to Japan, we ran a culture, using agars of SS, MacConkey, modified
Drigalski, DHL for the purpose of isolating enteric bacteria.

Total colonies were detected in 32 out of 41 samples. Coli-form groups were detected in
17 out of 41 samples. ‘

Enterobacter sp., Enterobacter cloacae and Klebsielln pneumoniae were found in all
samples of the green teas, one of the boiled water and one of the tap water.

11 PREVALENCE AND DRUG RESISTANCE OF ENTEROPATHOGENIC
BACTERIA IN CHILDFOOD IN RURAL GHANA

TakKASHI NAKANO!, MINORU SAKURAI', HITOSHI KAMIYA?,
DALETH AGBODAZE® AND EDWIN AFARP®
Department of Pediatrics, Mie University School of Medicine',
Mie National Hospital? and Noguchi Memorial Institute for
Medical Research, Ghana?®

A survey was carried out over 1 year in a rural area of Ghana on the isolation of .
enteropathogenic bacteria from children under 5 years of age. From June 1987 to May 1988,
465 faecal specimens were examined; 196 from the diarrhoeal and 269 from the non-diarr-
hoeal children. The survey was conducted in the village which was about 70 km west of
Accra.  Shigella species were the most frequently isolated bacteria, followed by
Campylobacter, EPEC and ETEC. Isolation of Sal/monella species and Aeromonas hydrophilia
was rather infrequent. Vibrio cholerae, Vibrio parahaemolyticus and Yersinia enterocolitica
were not isolated during the survey period. The isolation rate of Shigella flexneri was
significantly higher in the diarrhoeal children.

We tested our isolates against antimicrobial agents for susceptibility using the agar
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diffusion method with sensitivity disc. Kanamycin (KM), sulfamethoxazole-trimethoprim
(ST), nalidixic acid (NA), and minocycline (MINO) were the effective drugs against the
strains of Shigella isolated from our survey. Campylobacter jejuni strains were susceptible to
erythromycin (EM), fosfomycin (FOM), MINO, and other kinds of antibiotics. The suscepti-
bility of EPEC and ETEC to orally medicative antibiotics was not good enough, but KM was
acceptable among them (65% strains susceptible).

The efficacy of antibiotics for shigellosis is established, but controversial for other
bacteria. It may be useful for severe or persistent cases caused by them. You cannot always
find laboratories where they can isolate and identify bacteria in developing countries. When
you encounter children of bacterial enteric infection who need antibiotic therapy, KM can be
the first choice drug.

12 SERUM ANTIBODY TITERS OF AMAZON INDIANS TO THREE MAJOR
PATHOGENIC ORGANISMS OF RESPIRATORY INFECTION
(H. INFLUENZAE, B. CATARRHALIS AND S. PNEUMONIAE)

YosHIAKI UTSUNOMIYA!, SHIGEYUKI KANO?, TAKESHI ALFRED HONDAS?,
MILTON MASATO HipA®*, ATSUSHI TAKAHASHI' AND KEIZ0O MATSUMOTO?
Department of Internal Medicine, Institute of Tropical Medicine,
Nagasaki University', Department of Parasitology, Gunma University
School of Medicine?, Hospital Amazonia® and Departamento de
Oftalmologia, Universidade Estadual Paulista?, Brazil

Haemophilus influenzae, Streptococcus pneumoniae and Branhamella catarrhalis are now
important as major causative organisms of respiratory infection in Japan. We have reported
that these organisms are also common in Thailand by our collaboration studies with Chiang
Mai University. Although there are few reports about respiratory causative orgarisms in
tropical area. To examine IgG antibodies in sera to H. influenzae, S. pneumoniae and B.
catarrhalis we collected blood samples from twenty Kaiapos’ Indians aged from 8 to 74, where
they live in a small village located about 800 km to the south of Belem in Brazil and compared
with those of healthy Japanese, frequent H. influenzae infection group, frequent S.
pneumoniae infection group and frequent B. cafarrhalis infection group (healthy Japanese:
n=10, frequent H. influenzae group: n=9, frequent S. preumoniae infection group: n==38,
frequent B. catarrhalis infection group: n=8). Two strains of H. influenzae and one strain of
B. catarrhalis were isolated from the patients with chronic bronchitis in our department.
Outer membrane protein (OMP) and lipopolysaccharide (LPS) were obtained from each
strain and prepared as antigen for measurement of IgG antibodies in sera to H. influenzae and
B. catarrhalis. Also 23-valent pneumococcal polysaccharide (pneumovax™: Banyu corpora-
tion) were used as antigen for measurement of IgG antibodies in sera to S. preumoniae.
Serum antibodies were measured by ELISA. The average serum IgG antibody titers (fold)
of healthy Japanese, each frequent infection group and Kaiapos’ Indians were respectively
(1) to OMP of H. influenzae: 4,222, 4,703, 3,805 (2) to LPS of H. influenzae: 220, 732, 362
(3) to OMP of B. catarrhalis: 857, 2,167, 968 (4) to LPS of B. catarrhalis: 71, 283, 198 (5)
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to Pneumovax™: 919, 1,744, 791. There were no significant differences between healthy
Japanese and Kaiapos’ Indians. Also antibodies in sera of Kaiapos’ Indians were not
correlative with age. These results demonstrated that Kaiapos’ Indians in Amazon are
exposed by H. influenzae, B. catarrhalis and S. pneumoniae as well as healthy Japanese.

13 A SURVEY OF MEDICAL PROBLEMS AMONG REFUGEES IN IRAN

KIYOKATSU TANABE
Department of Medical Zoology, Faculty of Medicine,
Kagoshima University

The allied forces ceased offensive operations against Iraq on February 28 of this year
however, in late March hundreds of thousands of Kurdish fled to the mountains of neighboring
Iran. The Iran officials prepared temporary refugee centers, and the Japanese government
sent the rotating (Ist to 5th) medical teams of the JDR (Japanese Disaster Relief) to assist
a field clinic in Oshnaviyeh Town from April until June. I participated in the 4th team and
performed tent clinic for 14 days. In this period 2,851 patients visited the clinic, on an average
of 210 patients per day. More than a half of them were middle or old ages.

Concerning the profile of their illnesses, infectious diseases occupied 38% of the total.
The infectious diseases are classified as bronchopneumonia (46%), entero-colitis (10%),
systemic dermatitis (12%), otitis media (8%), urinary tract infection (6%) and conjunctivitis
(5%). Parasite infections "were detected among school children. Pinworm infection was
popular but ascariasis was less frequent. Giardiasis was suspected as a cause of diarrhea. As
an endemic disease simple goiter was frequently seen among women. Urolithiasis was also
usual illness by drinking Ca-rich water.

Each facility provided by each nation seemed to be of great help to the Iraqi refugees
however, more developed relief systems may be possible to operate the refugee field clinic. In
the future cooperation among each clinic will be successful by providing professional medical
informations and equipments which would otherwise not been available.

14 CONUS-STINGS IN OKINAWA

Y ASUTETSU ARAKil, Y ASUHIRO TOMIHARA?!, KEISUKE FUKUMURA!
AND SHIGEO YOSHIBA?
Department of Habu, Okinawa Prefectural Institute of
Public Health' and Department of Hygiene,
Jikei University School of Medicine?

The conches of Conidae are classified into about 500 species, and are globally distributed
in the warm-current sea areas, of which 120 species live in the sea around Japan (Habe and
Kosuge, 1967). They are all carnivorous and guard themselves with a poisonous organ.
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Moreover, they have a special food-catching apparatus well developed to meet their own way
of eating.

So far, 18 cases of Conus-stings have occurred in Okinawa including 4 death cases
(22.2%). They are divided into 13 cases (72.2%) by Gast ridium (Conus) geographus, and 1
case each (5.6%) by Strioconus striatus, Darioconus textile and Pionoconus magus. The
remaining 2 cases (11.1%) are caused by unknown species. All of the death cases are due to
Gastridium geographus.

The injured parts are mostly the finger (11 cases, 61.1%), followed by the palm (3 cases,
16.7%) and the chest (2 cases, 11.1%). Also, there has been reported 1 case each (5.6%) on
the forearm and the sole.

Many species of the Conidae shells have beautiful appearance, and most cases of Conus-
stings occur when people are led to touch them without knowing their poisonousness. As for
other stinging cases, the process of Conus-stings remain unknown. It is therefore necessary

to campaign for hygienic education to warn the public against the dangerous nature of the
shells.

15 A QUESTIONNAIRE SURVEY ABOUT LIFE-STYLE RELATED
TO PARASITIC INFECTIONS IN HUEY KEAW VILLAGE,