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CHARACTERISTICS OF ESCHERICHIA COLI
ISOLATED IN BANGLADESH AND IN JAPAN

MASAAKI IWANAGA?! and ROGER EECKELS?
Received June 19 1987/Accepted July 1 1988

Abstract: A comparative study of Escherichia coli strains isolated in Bangladesh and
Japan was carried out. The frequency of intestinally pathogenic E. co/f strains was 3
times higher in those from Bangladesh than from Japan. Drug sensitivity pattern showed
no significant differences between isolates from the two countries, although those from
Bangladesh were more resistant to ampicillin than those from Japan. The relationship
between the appearance of drug resistant strains and antibiotic use was discussed.

INTRODUCTION

Infectious diseases due to bacteria are a big problem throughout the world despite
widespread use of antibiotics over the past few decades. The pattern of bacterial infection
varies from one region to another due to the presence of different pathogens and hosts in each
environment. The natural and social environments are very different in between Bangladesh
and Japan. These different environments might have brought about the dissimilar patterns
of infectious diseases and of antibiotic consumption in both countries. A study of the
universally present Escherichia coli in these 2 different environments would most likely be
beneficial in understanding its ecology and the epidemioclogy of its diseases as well as other
medical problems.

MATERIALS AND METHODS

Bacterial strains. E. coli isolated from diarrheal patients in Dhaka (Bangladesh) during
the period from November 1985 to January 1986, and in Okinawa (Japan) throughout 1985
were used. Altogether there were 192 strains from Bangladesh and 157 from Japan. All
isolates were collected from diarrheal stools regardless of etiology, and stored in a butt of
nutrient agar (Eiken) until use.

Serotyping of enteropathogenic E. coli. Each isolate was subcultured on a nutrient agar
plate, and agglutination against anti-sera (mixture of monovalent anti-O and corresponding
anti-K antibody: Denkaseiken Co., Tokyo, Japan) was tested on a slide glass. After this
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screening test, the agglutinated strains (possible enteropathogenic E. co/i =EPEC and entero-
invasive E. coli =EIEC) were suspended in normal saline solution and heated at 100°C for 1
hr. The heat-treated bacterial suspensions were adjusted to a turbidity of McFarland number
2, and agglutination was reexamined in a test tube against monovalent anti-O antibody
(Denkaseiken Co., Tokyo, Japan). Possible enterohemorrhagic E. coli (EHEC) were
examined with anti-serum kindly donated by Dr. Kudoh, Tokyo Metropolitan Institute of
Health.

Toxin production. Production of heat labile enterotoxin (LT) was examined by a
modified Elecktest (Biken test), as described by Honda et al. (1981), and by colony hybridiza-
tion method using a *?P labeled DNA probe for LT subunit A, as described by Kaper ef al.
(1981).

Drug Sensitivity. Certified original powder of ampicillin (ABPC), gentamicin (GM),
minocycline (MINO), cefazoline (CEZ), and ceftizoxime (CZX) were used. The organisms
were cultured overnight in heart infusion broth (Eiken) at 37°C, after which the culture fluid
was diluted 10-fold with normal saline. The diluted culture fluid was inoculated on to 10
plates of heart infusion agar containing each drug in serial 2-fold dilutions ranging from 100
to 0.2 ug/ml (0.0125 to 6.25 ug/mi for ceftizoxime). The sensitivity of the E. coli isolates
to each drug was expressed as a minimum inhibitory concentration (MIC).

RESULTS

The isolation rates of enteropathogenic E. coli (including enterotoxigenic E. coli=
ETEC, enteroinvasive E. coli =EIEC, enterohemorrhagic E. coli =EHEC, and traditionally so
called enteropathogenic E. coli=EPEC) are shown in Table 1. Of 192 isolates from Bang-

Table 1 Isolation frequency of enteropath- Table 2 Serotypes of EPEC and (EIEC)
ogenic E. coli detected
Bangladesh Japan Antigens Bangladesh Japan
EPEC 20 5 01 0 1
EIEC 3 025 4 2
ETEC (LT) 0 026 4 0
EHEC (probable) 2 1 044 1 0
Total 30 9 086 L 0
ota 0862 0 1
EPEC: traditionally so called enteropath- 0111 2 : 0
ogenic E. coli as determined by O antigen, (0124) 1) (0)

EIEC: specific serotype of EPEC, ETEC

(LT): E. coli producing heat labile enter- 0126 1 1

otoxin, EHEC (probable): E. coli with nega- O127a 3 0

tive fermentation of sorbitol, negative ornith- 0128 3

ine-lysine decarboxylation, and bearing (0136) (0) (1)

antigen O157. 0142 1 0
(0144) (0) (1)
(0164) (0) (1)

Total 20 (1) 5(3)
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ladesh, 20 strains of EPEC (10.4%) and 7 strains of LT producing ETEC (3.6%) were
detected. On the other hand, in 157 isolates from Japan, 5 strains of EPEC (3.2%) and none
of ETEC were found. A small number of EIEC and probable EHEC were detected from both
countries. In total, the isolation rates of enteropathogenic E. coli were 15.6% (30/192) and
5.7% (9/157) of the total isolates in Bangladesh and Japan, respectively. Detected serotypes
of EPEC and EIEC are shown in Table 2.

Drug sensitivity patterns are shown in Tables 3 and 4. And in Figures 1 to 5, the
sensitivities of the isolates to each drug are expressed as cumulative MIC distribution curves,
compared in both countries. In general, there were no significant differences between the
isolates of the two countries, except that isolates from Bangladesh had moderately higher
ampicillin MICs than those from Japan.

Discussion

Among the many factors influencing the incidence of diarrheal diseases, distribution of
pathogens and susceptible hosts should be noted from an epidemiological point of view.
Furthermore, the mode of interaction between the pathogen and its host (Host-parasite
relationship) is important in pathological conditions. The incidence of diarrheal diseases due
to bacteria appeared to be much higher in Bangladesh than in Japan, and indeed in the present
study the isolation rate of intestinally pathogenic E. coli was 3 times higher in strains of
Bangladesh origin than those obtained in Japan. These results agreed well with the incidence

Table 3 Drug sensitivity of E. coli iso- Table 4 Drug sensitivity of E. coli iso-
lated in Bangladesh lated in Japan
Concentration Drugs Concentration Drugs
(ug/ml)  ABPC GM MINO CEZ CZX (ug/ml)  ABPC GM MINO CEZ CZX
100< 105 0 0 1 X 100< 34 0 0 4 X
100 4 0 1 1 X 100 0 1 0 X
50 0 1 1 X 50 0 3 3 X
25 1 7 7 X 25 3 0 6 1 X
12.5 3 1 31 21 X 12.5 6 0 8 2 X
6.25 18 0 50 26 X 6.25 43 9 10 8 X
3.13 39 9 20 19 0 3.13 42 22 24 24 0
1.56 16 38 27 61 0 1.56 6 110 47 71 0
0.78 5 123 39 45 0 0.78 11 15 55 44 0
0.39 0 11 13 3 0 0.39 0 1 3 0 0
0.20(=) o O @G @ 3 0.20(=) 0 O (© (© 0
0.10 X X X X 11 0.10 X X X X 10
0.05 X X X X 60 0.05 X X X X 50
0.025 X X X X 87 0.025 X X X X 63
0.0125 X X X X 27 0.0125 X X X X 29
0.0063= X X X X 4 0.0063= X X X X 5

Values indicate the number of strains whose growth was inhibited at a given concentration of
drug. ABPC : ampicillin, GM : gentamycin, MINO : minocycline, CEZ : cefazorine, CZX :
ceftizoxime, X: not examined at these concentrations.
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of illness. Further studies on distribution and density of pathogens in non-diarrheal stools
and in the environment, and of susceptible hosts, are required in order to fully understand the
epidemiology of these diseases. :

Isolation frequencies of EPEC have previously been reported (Edelman ef al, 1983;
Komalarini et al., 1977, Machii et al., 1983; Sen et al., 1983; Utsunomiya et al., 1982), but the
data varied according to the season and the technical effort applied to the detection.
Therefore, comparative evaluation of results from different studies requires some scepticism.

In the detection of pathogens in the present study, 6 strains of ETEC were found by the
Biken-test (modified Eleck’s method), while tox gene-encoded DNA (ent plasmid) was
detected in 7 strains by colony hybridization method. About 50% of E. coli isolates which
were agglutinated on slide glass by anti-sera (mixture of monovalent anti-O and anti-K) to
EPEC, following heat treatment were not agglutinated by monovalent anti-O sera in the test
tube method. This means that test tube agglutination of heat treated organisms with
monovalent anti-O sera is an essential part of isolate identification. EHEC is a newly
recognized group of enteropathogenic E. coli (Levine and Edelman, 1984), which was
characterized by its antigen 0157: H7 (Levine and Edelman, 1984), by negative fermentation
of sorbitol (Farmer III, and Davis, 1985), and further, by negative decarboxylation of
ornithine and lysine (Haldane et a/.,1986). In the present study, strains with negative sorbitol-
ornithine-lysine reactions, and bearing antigen 0157 were regarded as EHEC, though termed
probable EHEC, since anti-H7 anti-serum was not available.

The drug sensitivity patterns of bacteria in a given district may be greatly influenced by
the pattern of consumption of antimicrobial agents; in some instances, this has been definitely
proved (Glass et al., 1980; Towner et al., 1980). It is immediately recognizable that the
consumption rate of antibiotics is far greater in Japan than in Bangladesh, especially of
cephalosporines. Nevertheless, the sensitivity patterns of isolates from both countries were
quite similar, suggesting that appearance of antibiotic-resistant strains is not necessarily
accompanied by large scale use of antibiotics.
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Abstract: A total of nine taxa of Simuliidae, including six new species, were collected
from northern Sulawesi, Indonesia. All belong to the genus Simulium Latreille, and are
assigned to the subgenera Nevermannia Enderlein {S. (N.) aureohirtum Brunetti and
another unnamed species} , Morops Enderlein (1 new species), Gomphostilbia Enderlein (3
new species and another unnamed species) and Simulium Latreille s. str. (2 new species).
Descriptions of all the new species are provided, with keys for their separation. Notes on
their taxonomic relationships and the ecology of the immature stages are given.

INTRODUCTION

The simuliid fauna of Indonesia has not been studied since Edwards (1934) described 11
new species from Sumatra, Java and Bali, making a total of 18 species for this archipelago,
although those of neighbouring areas in the Oriental Region have recently been studied (e. g.
Sabah by Smart and Clifford, 1969; Philippines by Takaoka, 1983)

The present paper reports the results of blackfly collections made for the first time in
Sulawesi during 1985 as part of the Royal Entomological Society’s “Project Wallace Expedi-
tion”. The majority of blackfly specimens examined were collected by the junior author; in
addition some other samples which were collected by other investigators were loaned for
study from British Museum (Natural History). In total, nine taxa of simuliids are treated,
consisting of one known species, two unnamed species and six new species. The new species
are described and keys are provided for all stages. Notes on their taxonomic affinities with
related species are presented, as well as notes on their ecology.

MATERIALS AND METHODS

1, Study Area

Collections were made in two areas of northern Sulawesi during August and September
1985: —
a) The Toraut/Tumpah river system in the Dumoga-Bone Reserve (0°34'N; 123°54'E). The
River Tumpabh is a wide (20-30 m) but shallow river flowing on a rock bed with little trailing

1 Division of Medical Zoology, Medical College of Oita, Hazama, Oita 879-56, Japan
2 Department of Zoology, University of Jos, P.M.B. 2084, Jos, Nigeria (Present address:
Westerley House, Brook Street, Shipton Gorge, Dorset DT6 4NA, UK.).
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vegetation through primary forest. It descends steeply, and was sampled at different altitudes
from 550 to 200 m, where it joined the R. Toraut, a similar sized river. The R. Toraut then
flows through the farmland areas of the Dumoga Valley, where small tributaries flowing off
the surrounding hills were sampled, as well as the irrigation channels on the valley floor.
b) Small streams flowing into Lake Mooat (0°45'N; 124°27'E) at an altitude of 1,100 m. Most
of the streams sampled flowed through coffee plantations, but two were sampled in the forest.
All were small (maximum of 2 m wide) and fairly slow flowing.

2. Taxonomic Study

The majority of the taxonomic specimens used were collected as larvae and pupae, from
which adult males and females were reared. The specimens were preserved in 80% ethanol.
The laboratory procedures used in this work were almost the same as those described by
Takaoka (1983). The measurement of the hind basitarsus and tarsal claw tooth follows that
of Davies and Gyo6rkss (1987). The morphological features and terms used follow those of
Crosskey (1969)

3. Ecological Study

At each collecting site, the river width, depth and altitude were noted. In order to
investigate the velocity preferences of each species, artificial substrates were suspended in six
different velocity ranges for three sites in the R, Tumpah and one in the R. Toraut, using an
experimental design described in Roberts and Okafor (1987). However, very few larvae
colonized either polythene stripes or strings, so the experiment was abandoned. Instead, as
far as possible, all the pupae within the sampling site were collected up. Where each pupa
was found, the substrate type was noted and the velocity measured using a 2 cm wide ruler
calibrated against a velocity meter (see Roberts and Okafor, 1987), which allows spot
measurements of velocity. This method involves some error in underestimating high velocity
preferences, particularly in small streams, but allows comparison of velocity preferences of
different species in the same river.

DispPOSITION OF TYPE SPECIMENS

All holotype, allotype and some of paratype specimens are in due course deposited in
British Museum (Natural History), London, and some paratypes are also deposited in
Bernice P. Bishop Museum, Honolulu, Hawaii.

SYSTEMATICS

The present study follows the classification of Crosskey (1981), in which subgenus
Eusimulium Roubaud within the genus Simulium Latreille s. 1. is divided into two subgenera:
Eusimulium, which is restricted for the aureum group, and Nevermannia Enderlein, which is
used for the rest of Eusimulium in old sense. Accordingly, nine taxa collected from Sulawesi
are classified as follows:
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Genus Simulium Latreille s. 1.
Subgenus Nevermannia Enderlein
ruficorne group
S. aureohirtum Brunetti, 1911
Sfeuerborni group
S.sp. A
Subgenus Morops Enderlein
S. disneyi sp. nov.
Subgenus Gomphostilbia Enderlein
ceylonicum group
S. sulawesiense sp. nov.
S. torautense sp. nov.
S. vosemaryae sp. nov.
S. np. B
Subgenus Simulium Latreille s. str.
melanopus group
S. dumogaense sp. nov.
S. tumpaense sp. nov.

KEYS TO THE SPECIES OF SIMULIIDAE IN SULAWESI

Adult females

. Basal section of R haired, claws with large basal tooth «=+esesereereereeiimniin... 2
Basal section of R bare, claws simple or with small basal tooth «::+e-eseereeesanieeeennns 6
. Katepisternum | 07 1 ¢ R LR LR R D S. (N) aureohirtum
Katepisternum haired «rreoeeeeeirrero ettt e 3
. Pleural membrane haired--«-+seesrrererireeiirieiiimiieiinriiieereen. S. (N.) disneyi
Pleural membrane Dare «+eeeereeeessreerenmrentmimetiitimrtstsneeiirirneissresetiessstsssnenmennesenns 4

. Mid basitarsus entirely dark brown; mandible without teeth on outer margin -«
....................................................................................... S. (G.) sulawesiense
Mid basitarsus whitish yellow on basal 1/3 or 1/2; mandible with teeth on outer margin
.................................................................................................................. 5
. Mid and hind tibiae brown except basal extreme pale white «---«------- S. (G.) torautense
Mid and hind tibiae white on basal 1/2 and brown on distal 1/2---- S. (G.) rosemaryae
. ClaWS With Small basal tOOth ...................................................... S (S) dumogaense
Claws without tOOth ..................................................................... S (S) tumpaense

Adult males

. Basal Section Of R haired .................................................................................... 2
Basal section of R bare .................................................................................... 4
. Katepisternum bare .................................................................. S ( N. ) aureohz'rtum
Katepisternum haired «ssseeeeeeesseressemmmmiiiii et 3
. Hind basitarsus slender, parallel-sided (Fig. 11b) «=rrreeeeeerereeraennnnen. S. (G.) torautense
Hind basitarsus enlarged, wedge-shaped (Fig. 12b) --+e-eereerraeeneanna. S. (G.) rosemaryae

. Hind basitarsus white on basal 1/4 and brownish black on the rest (Fig. 13b); style with
non-serrated, pointed basal protuberance (Fig. 26d) ---+----x-e+-- S. (S.) dumogaense
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Hind basitarsus white on basal 1/2 or a little more and brownish black on the rest (Fig.

14b); style with serrated basal protuberance (Fig. 27d) «we-eeeeee S.. (S.) tumpaense

Pupae
1 . Glll Wlth 6 ﬁlaments ........ . ................................................................... 2
Gill with 8 filaments -+ ,, .................................................................... 5
2, Last abdominal segment with terminal hooks; cocoon wall pocket-shaped, without
distinct high anteroveritral'neck .................................................................. 3
Last abdominal segment Withbujti terminal hooks; cocoon shoe-shaped, with distinct high
anteroventral neck -receeeeee- .......................... 4
3. Tergum 6 without spine-combs; last abdominal segment lacks grapnel-like hooklets:-
....................................................................................... S. (N) aurveohivtum
Tergum 6 with spine-combs; last abdominal segment with a few grapnel-like hooklets
.......................................................................................... S. (G.) rosemaryae
4, Trichomes on head and thoracic integument branched «----:eseeeeeees S. (S.) dumogaense
Trichomes on head and thoracic integument simple «r-reeeeesrerereecenees S. (S.) tumpaense

5. Stalk of ventral pair of filaments short and dorsal and middle triplets not arising on the
same vertical plane (Fig. 28b); cocoon with anterodorsal projection (Fig. 33a)------
.......................................................................................... S (G) torautense

Stalk of ventral pair of filaments long and dorsal and middle triplets arising nearly on the
same vertical plane (Fig. 30c); cocoon without anterodorsal projection «-««+«eeeeee

................................................................................ e S (G sp. B
- Larvae

1. Ventral papillae PLESENLE rereresrrrseesrrnrttrmuienaniaeiiiien e everene 2

Ventral papillae absents««««+---«++ssseees e R RIS 5

2. Postgenal cleft shorter than postgenal bridge - T P NS 3

Postgenal cleft much longer than postgenal bridge ................................................ 4

3. Postgenal cleft a little shorter than 1/2 of postgenél bridge; abdomen with distinct dorsal

COLOTEA PALLErn +++evveererrersessmrremninniniiiisaeetiiieas S. (N.) sp. A (feuerborni-group)

Postgenal cleft a little shorter than postgenal bridge; abdomen without any dorsal

COlOTEd PALLEIN *++errverrsrrernnesasissssat s ettt S. (N.) aureohirtum

4, Cephalic apotome pale with faint positive head spots (Fig. 41a); posterior abdominal

segments covered dorsally with branched minute spines-------- --S. (G.) rosemaryae

Cephalic apotome largely darkened centrally and posteriorly (Fig. 40a); abdominal

segments covered dorsally with simple minute spines --::«sxxeee S. (G.) torautense

5. Postgenal cleft subtriangular, gradually narrowed anteriorly (Fig. 42b) «eceereeeeecereeeen

....................................................................................... S. (S.) dumogaense

Postgenal cleft rounded, widest at basal 1/3 (Fig. 43b) «eeceeeererrerees S. (S.) tumpaense

SPECIES ACCOUNTS

Subgenus Nevermannia Enderlein
Simuliun (Nevermannia) aureohirtum Brunetti
Simulium aureohirtum Brunetti 1911: 283-288; Edwards, 1934: 134-137.
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Simulium (Nevermannia) aureohirtum: Ogata, 1956: 61-62; Ogata, 1966: 129,

Simulium (Eusimulium) aureohivtum: Puri, 1933: 1-7; Ogata and Sasa, 1954: 325; Ogata,
Sasa and Suzuki, 1956: 73; Crosskey, 1973: 423; Takaoka, 1976: 170-171; Takaoka, 1979:
382-384; Takaoka and Suzuki, 1984: 11-12.

Fusimulium aureohivtum: Orii, Uemoto and Onishi, 1969: 1-13

Simulium (Eusimulium) tuaranense Smart and Clifford, 1969: 40-43. Syn. by Crosskey 1973.

Simulium (Eusimulium) philippinense Delfinado 1962: 47-62. Syn. by Takaoka 1983,

Simulium (N.) aureohirtum was originally described from Umling, Assam, India
(Brunetti, 1911). The female, male, pupa and larva of this species were redescribed by Puri
(1933) and Takaoka (1979). The morphological characters of the Sulawesi specimens
conform at'all stages to the redescription given by Takaoka (1979), which was based on
Taiwanese specimens, except that upstanding hairs on the male scutellum are not brown but
pale, and the upper eye of the male is composed of medium-sized facets in 22 or 23 horizontal
rows in place of 18 rows. With regard to the latter character, a reexamination showed that
the Taiwanese male specimens practically have the same rows of medium facets in the upper
eye as do the Sulawesi specimens. In redescription, a few short rows of facets near the under
margin unfortunately escaped the counting.

This species belongs to the ruficorne group and is widely distributed in the Oriental
Region and parts of the Palaearctic Region. This is a first record for this species from
Sulawesi.

Material examined: 4 females, 12 males, 24 pupae and 14 mature larvae, SULAWESI:

Dumoga-Bone Reserve, tributaries of R. Toraut, D. M. Roberts, Sept. 1985; 1 female

(BMNH), collected by light trap, Dumoga-Bone Reserve, Project Wallace Base Camp area,

R. H. L. Disney, Sept. 1985. ‘

Ecological notes: The Sulawesi population of this species may be autogenous, as already

reported elsewhere by Takaoka and Noda (1979). It was found in some small streams 20

cm-2 m wide flowing into the R. Toraut in the Dumoga Valley at an altitude of 200 m, where

it was associated with S. (G.) forautense, S. (S.) tumpaense and S. (G). rosemaryae. It was
also found by itself in a stream flowing into Lake Mooat at an altitude of 1,100 m. Immature
stages were normally attached to dead leaves or trailing grass.

Distribution: India, Sri Lanka, Thailand, China (Yunnan), Sumatra, Java, Borneo, Sulawesi

(new record), Philippines, Taiwan, ] apan.

Simulium (Nevermannia) sp. A

This species seems to be assignable to the feuerborni group, as defined by Datta (1973),
by the gill histoblast with six filaments, the small postgenal cleft (a little less than 1/2 as long
as postgenal bridge), and the presence of the characteristic dorsal colored pattern on the
larval abdomen. The morphological characters of the larva mostly agree with those of S.
(N.) feuerborni reported from Java and Bali (Edwards, 1934). The dorsal colored pattern on
the larval abdomen, which seems to be species-characteristic in this species group, is very
similar to each other. The adult and pupal specimens are needed for final identification.

This represents the first distribution record of the feuerborni group in Sulawesi.
Material examined: 2 early mature larvaé§‘4 immature larvae, SULAWESI: Dumoga-Bone
Reserve, tributary of R. Tumpah, D. M. Roberts, Sept. 1985.
Ecological notes: Unknown.
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Distribution: Sulawesi.

Subgenus Morops Enderlein
Simulium (Morops) disneyi sp. nov.
Female. Body length 3.2 mm. Wing length 2.0 mm. Head. Nearly as wide as thorax. Frons
brownish black, semishiny, whitish grey pruinose, and covered densely with whitish yellow
appressed pubescence; frontal ratio 1.6:1.0:3.0; frons-head ratio 1.0:6.4. Clypeus brownish
black, semishiny, whitish grey pruinose, and densely covered with whitish yellow appressed
pubescence, and sparsely with dark hairs. Antenna composed of 2+9 segments, brown except
scape, pedicel and base of 1st flagellar segment yellow. Maxillary palp with 5 segments,
proportion of 3rd, 4th and 5th segments in length 1.0:1.06:2.6; 3rd segment normal in shape and
size, and with small sensory vesicle which is about 1.6 X as long as wide, and about 1/4Xas
long as 3rd segment (Fig. 1). Maxilla with 12 inner teeth and 13 outer teeth. Mandible
serrulated only on inner side, with 24 teeth, and devoid of any distinct teeth on outer side,
Cibarium without denticles. Thorax. Scutum faintly whitish grey pruinose on brownish black
background, with 3 faintly discernible longitudinal black vittae (1 medially and 2 submedial-
ly); scutum densely covered with whitish yellow appressed pubescence. Scutellum dark
brown, faintly whitish grey pruinose, and with long and short hairs. Postscutellum brownish
black, faintly-whitish grey pruinose, and bare. Pleural membrane with 4 pale hairs on upper
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Figs. 1-8 Third segments of maxillary palps of female adults showing sensory vesicle (Figs. 1-
6) and cibaria (Figs. 7 and 8): 1, S. disuneyi; 2, S. sulawasiense; 3, S. torautense;
4, S. rosemaryae; 5 and 7, S. dumogaense; 6 and 8, S. tumpaense. Scale 0.1 mm.
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region. Katepisternum longer than deep, and with numerous whitish yellow hairs as well as
numerous dark hairs. Legs. Fore coxa whitish yellow, mid coxa dark brown and hind one
brown. Fore and mid trochanters brown, and hind one whitish yellow. All femora brown
with distal 1/3 of hind femur dark brown. Fore tibia brown with median portion largely pale
brown on outer surface. Mid tibia brown except extreme base whitish yellow, and hind tibia
whitish yellow on basal 1/5, and brown on the rest (somewhat darkened distally with distal
1/3 dark brown) and with dark trace of subbasal ring laterally; hind tibia covered with white
appressed pubescence on posterior and lateral surfaces of basal 3/5 of their shaft. Fore tarsi
brownish black; basitarsus cylindrical, 5.5 X as long as its greatest width. Mid tarsi dark
brown to brownish black. Hing tarsi brownish black except basal 2/3 of basitarsus (though
base of basitarsus brown) and basal 1/2 of 2nd segment white; basitarsus (Fig. 9a) narrow,
nearly parallel-sided. Calcipala (Fig. 9a) well developed, about 7/10 X as wide as width of
distal portion of basitarsus, and its tip reaching distal 1/3 of 2nd tarsal segment. Pedisulcus
well developed. Claw (Fig. 9c) with basal tooth, which is 1/2 X length of claw. Wing. C with
spinules and hairs. Sc setate throughout its length on undersurface. Basal section of R
haired. R, with spinules and hairs. R, with dark hairs. Basal cell absent. Halfere white, with
petiole dark. Abdomen. Basal scale dark brown with white hair fringe. Dorsal surface of
abdominal segments dark grey with tergites dark brown to brownish black, and sparsely
covered with dark hairs; tergites of segments 6-8 shiny. Genitalia. Sternite 8 bare medially
and with about 22 stout hairs laterally on each side. Anterior gonapophysis simple, mem-
braneous, and with numerous microsetae; inner margin moderately sclerotized; posteromedial
corner largely rounded (Fig. 18a). Genital fork (Fig. 18a) reversed-Y shaped, with well
sclerotized stem; arms diverged laterally, and with well sclerotized distal ridge which is
somewhat produced anteriorly. Paraproct (Figs. 18a, ¢) simple, with about 30 stout hairs on
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Figs. 9-14 Hind basitarsi and tarsal claws: 9, S. disneyi; 10, S. sulawesiense; 11, S. torautense;
12, S. rosemaryae; 13, S. dumogaense; 14, S. tumpaense. a, hind basitarsus of female;

b, hind basitarsus of male; c, female tarsal claw. Scales 0.2 mm for basitarsi, and
0.02 mm for tarsal claws.
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Figs. 156-17 Scutal patterns of male adults: 15, S. forautense; 16, S. dumogaense. a-d, showing
different patterns; 17, S. tumpaense. a, dorsal view; b, lateral view. Scale 0.5 mm.
lateral and ventral surface. Cercus (Fig. 18c) semilunar in fateral view, about 1/2 X as long
as wide, and moderately setose. Spermatheca (Fig. 18b) ellipsoidal, about 1.4 X as long as
wide, well sclerotized except small area of tubular base unsclerotized, and with minute
internal setae.
Male, pupa and larva: Unknown.
Type specimen: Holotype female (BMNH), slide mounted, SULAWESI: Dumoga-Bone,
Project Wallace Camp area, captured by light trap, R. H. L. Disney, Sept. 1985.
Ecological notes: Unknown except the fact that the gravid female was caught by light trap.
Distribution: Sulawesi.
Remarks: This new species is named after Dr. R. H. L. Disney who collected this species. This
is assigned to the subgenus Morops, because hairs are present on both katepisternum and
pleural membrane. This species seems close to S. (M.) lLliwense Takaoka, 1983 and S. (M.)
salazarae Takaoka, 1983 from the Philippines in having the small number of hairs on the
pleural membrane, dark coloration of the hind tibia, and similar genitalia. However, it differs
from the latter two species by the small sensory vesicle (its length against length of 3rd
segment of maxillary palp: 1/4 versus 1/2.6 or 1/2.8), and by the small number of inner teeth
on the mandible (24 versus 28 or 30).

Subgenus Gomphostilbia Enderlein
Simulium (Gomphostilbia) sulawesiense sp. nov.
Female. Body length 2.5 mm.- Wing length 1.8 mm. Head. Slightly narrower than width of
thorax. Frons brownish black, semishiny, whitish grey pruinose, and covered densely with
whitish vellow appressed pubescence; frontal ratio 1.9:1.0:2.0; frons-head ratio 1.0:3.6.
Clypeus brownish black, semishiny, whitish grey pruinose, and densely covered with whitish
yellow appressed pubescence. Antenna composed of 2+9 segments, brown except scape,
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Figs. 18-21 Female genitalia: 18, S. disneyr; 19, S. sulawesiense; 20, S. torautense; 21, S.
rosemaryae. a, 8th sternite, anterior gonapophyses, genital fork, paraproct and cercus
in situ (ventral view); b, spermatheca; ¢, paraproct and cercus in side view.

Scale 0.1 mm.
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pedicel and base of 1st flagellar segment yellow. Maxillary palp with 5 segments, proportion
of 3rd, 4th and 5th segments in length 1.0:1.03:1.9; 3rd segment normal in shape and size, and
with sensory vesicle which is about 1.5X as long as wide, and 1/5Xas long as 3rd segment
(Fig. 2). Maxilla serrated on both sides, with 6 inner teeth and 12 outer ones. Mandible
serrulated only on inner side with 16 teeth and smooth on outer margin. Cibarium without
denticles. Thorax. Scutum faintly whitish grey pruinose on brownish background, and
densely covered with whitish yellow appressed pubescence. Scutellum dark brown, faintly
whitish grey pruinose, and with hairs (but all lost, then their size and color unknown).
Postscutellum brownish black, faintly whitish grey pruinose, and bare. Pleural membrane
bare. Katepisternum longer than deep, and with several dark hairs. Legs. Fore coxa whitish
yellow, mid coxa dark brown and hind one brown. All trochanters brown except hind one
whitish yellow. All femora brown with distal 1/3 of hind femur dark brown. Fore tibia
brown with median portion largely somewhat pale brown on outer surface. Mid tibia brown
with basal 1/6 white. Hind tibia white on basal 1/3, then gradually darkened towards distal
1/3 and dark brown on distal 1/3, and densely covered with white appressed pubescence on
posterior and lateral surfaces of basal 1/2 of its shaft. Fore tarsi dark brown, and basitarsus
cylindrical, 6.0 X as long as its greatest width. Mid tarsi dark brown. Hind tarsi dark brown
to brownish black except basal 2/3 of basitarsus (though base of basitarsus
brown) and basal 1/2 of 2nd segment white; basitarsus (Fig. 10a) narrow, nearly parallel-
sided. Calcipala well developed, about 2/3 X as wide as distal portion of basitarsus, and its
tip reaching distal 1/3 of 2nd segment. Pedisulcus well developed. Claw with basal tooth,

Figs. 22 and 23 Female genitalia: 22, S. dumogaense; 23, S. tumpaense. a, 8th sternite, anterior
gonapophyses, genital fork, paraproct and cercus in situ (ventral view); b, spermath-
eca; ¢, paraproct and cercus in side view; d, submedian lobe of 8th sternite with
anterior gonapophysis in side view. Scale 0.1 mm.
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Figs. 24-27 Male genitalia: 24, S. forautense; 25, S. rosemaryae, 26, S. dumogaense; 27, S.
tumpaense. a, coxite, style and ventral plate in situ (ventral view); b, ventral plate in
side view; c, ventral plate in end view; d, style in side view; e, style viewed from
ventrolaterally; f, paramere; g, median sclerite. Scale 0.1 mm.
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Figs. 28-32 Basal portion of pupal gills: 28, S. torauiense; 29, S. rosemaryae; 30, S. sp B; 31, S.
dumogaense; 32, S. tumpaense. a, dorsal view; b, inside view; c, outside view.
Scale 0.3 mm.

which is 1/2Xlength of claw (Fig. 10c). Wing. C with spinules and hairs. Sc haired
throughout its length on undersurface. Basal section of R haired. R, with spinules and hairs.
R, with dark hairs. Basal cell absent. Haltere white, with petiole dark. Abdomen. Basal
scale ocherous with white hair fringe. Dorsal surface of abdominal segments dark brown to
brownish black except 2nd segment pale, and sparsely covered with dark hairs; tergites of
segments 6-8 shiny. Genitalia. Sternite 8 bare medially and with about 18 stout hairs
laterally on each side. Anterior gonapophysis simple, membraneous, and with a few short
hairs as well as numerous microsetae; inner margin moderately sclerotized; posteromedial
corner rounded and transparent (Fig. 19a). Genital fork (Fig. 19a) reversed-Y shaped, with
well sclerotized stem; arms diverged laterally, with well sclerotized distal ridge which is
produced anteriorly. Paraproct (Figs. 19a, ¢) simple, with about 10 stout hairs on lateral and
ventral surface. Cercus (Fig. 19c) semilunar in lateral view, about 1/2 X as long as wide, and
moderately setose. Spermatheca (Fig. 19b) ellipsoidal, about 1.7 Xas long as wide, well
sclerotized except small area of tubular base unsclerotized, and with minute internal setae.
Male, pupa and larva: Unknown.

Type specimen: Holotype female (BMNH), slide mounted, SULAWESI: Dumoga-Bone,
Project Wallace Base Camp area, caught by light trap, R. H. L. Disney, Aug. 1985.
Ecological notes: The breeding habitats are unknown.

Remarks: This new species seems close to S. (G.) miblosi Takaoka, 1983 from Mindanao
Island in the Philippines in having mandible devoid of teeth on the outer margin, small
sensory vesicle and somewhat enlarged calcipala. However S. (G.) sulawesiense sp. nov. is
different from the latter species by the fore and mid tibiae which are almost brown in this new
species but are yellowish white on the basal 1/2 or more in the latter. In addition, the number
of stout hairs on the sternite 8 greatly differs between the two species (ca. 40 versus 100).
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This species has also some similarities to S. (G.) ceylonicum (Enderlein), 1921 from Sri
Lanka in the feature of the female mandible, and the shape and coloration of hind leg (Davies
and Gyorkds, 1987). However, in the latter species, the greatest width of frons is much
narrower than the height of frons (1.0:1.35) and the sensory vesicle is large (1/2 X length of
3rd segment of palps). Further, this new species seems related to S. (G.) dola Davies and
Gyorkds, 1987 from Sri Lanka in having the similar female mandible, small sensory vesicle
and wide frons. However, there are differences in the shape of the hind femur, the coloration
of the hind tibia and the tarsal claw ratio to its tooth which separate this species from S. (G.)
dola.

Simulium (Gomphostilbia) torautense sp. nov.
Female. Body length 2.3-2.7mm. Wing length 1.8-2.0 mm. Head. Slightly narrower than
width of thorax. Frons brownish black, semishiny, whitish grey pruinose, and covered
densely with whitish yellow appressed pubescence; frontal ratio 1.3:1.0:2.5; frons-head ratio
1.0:5.8. Clypeus brownish black, semishiny, whitish grey pruinose, and densely covered with

Figs. 33-39 Pupae and cocoons (Figs. 33-36) and terminal hooks of pupal abdomen (Figs. 37-39):
33 and 37, S. forautense; 34 and 39, S. rosemaryae; 35, S. dumogaense; 36, S. tumpaense;
38, S. sp. B. a, dorsal view of pupa and cocoon; b, side view of cocoon.
Scales 2.0 mm for pupae and cocoons, and 0.1 mm for terminal hooks.
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Figs. 40-43 Larval head capsules: 40, S. torautense; 41, S. rosemaryae; 42, S. dumogaense; 43, S.
tumpaense. a, cephalic apotome; b, hypostomium and postgenal cleft. Scale 0.2 mm.
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Figs. 44-47 Tips of larval mandibles: 44, S. forautense; 45, S. rosemaryae; 46, S. dumogaense; 47,
S. tumpaense. Scale 0.05 mm.
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whitish yellow appressed pubescence. Antenna composed of 2+9 segments, brown except
scape, pedical and base of 1st flagellar segment yellow. Maxillary palp with 5 segments,
proportion of 3rd, 4th and 5th segments in length 1.0:1.1:2.3; 3rd segment normal in shape and
size, and with medium-sized ellipsoidal sensory vesicle which is about 2.3 X as long as wide,
and about 1/2.5Xas long as 3rd segment (Fig. 3). Maxilla serrated on both sides, with .11
teeth on each side. Mandible serrulated on both sides, with 9 or 10 outer teeth and about 25
inner ones. Cibarium without denticles. Thorax. Scutum faintly whitish grey pruinose on
brownish black to black background, with 3 faintly discernible longitudinal black vittae (1
medially and 2 submedially); scutum densely covered with whitish yellow appressed pubes-
cence, intermingled with brown ones. Scutellum dark brown, faintly whitish grey pruinose,
and with long and short upstanding dark hairs. Postscutellum brownish black, faintly whitish
grey pruinose, and bare. Pleural membrane bare. Katepisternum longer than deep, and with
numerous whitish yellow hairs intermixed with dark hairs. Legs. Fore coxa yellow, and mid
and hind coxae brownish black. All trochanters dark brown to brownish black. All femora
dark brown to brownish black. Fore tibia brownish black with median portion largely pale
brown on outer surface, and covered dense-
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Abdomen. Basal scale dark brown to brownish black with white hair fringe. Dorsal surface
of abdominal segments dark brown to brownish black except basal 2/3 of 2nd segment pale
brown, and sparsely covered with dark hairs; tergite of 2nd segment broadly white pruinose;
tergites of segments 6-8 shiny. Genitalia. Sternite 8 bare medially and with about 18 stout
hairs laterally on each side. Anterior gonapophysis simple, membraneous, and with several
short hairs as well as numerous microsetae; inner margin moderately sclerotized; poster
omedial corner largely rounded and transparent (Fig. 20a). Genital fork (Fig. 20a) reversed-
Y shaped, with well sclerotized stem; arms diverged laterally, and with no projection.
Paraproct (Figs. 20a, c) simple, with about 12 stout hairs on lateral surface. Cercus (Fig.
20c) semilunar in lateral view, 2/5X as long as wide, and moderately setose. Spermatheca
(Fig. 20b) ellipsoidal, about 1.8 Xas long as wide, well sclerotized except small area of
tubular base unsclerotized, and with minute internal setae. .

Male. Body length 2.5-2.8 mm. Wing length 1.8-1.9 mm. Head. Width slightly wider than
thorax. Holoptic; upper eye consisting of 15 horizontal rows and 15 vertical columns of large
facets on each side. Face brownish black, and silvery white pruinose. Clypeus brownish
black, silvery white pruinose and densely covered with whitish yellow pubescence intersper-
sed with dark hairs. Antenna composed of 249 segments, yellowish brown to brown except
scape, pedicel and base of 1st flagellar segment yellow; 1st flagellar segment elongated, about
1.6 X as long as 2nd flagellar segment. Maxillary palp with 5 segments, proportion of 3rd, 4th
and 5th segments in length 1.0:1.3:3.1; 3rd segment not enlarged and with small sensory
vesicle. Thorax. Scutum brownish black, with shiny, faintly-whitish grey pruinose pattern
as shown in Fig. 15, and uniformly covered with bright brassy appressed pubescence (though
relpaced by whitish yellow appressed pubescence on shoulders, and intermixed with whitish
yellow pubescence on prescutellar area). Scutellum dark brown to brownish black, with long
and short dark hairs. Postscutellum brownish black, faintly whitish grey pruinose, and bare.
Pleural membrane bare. Katepisternum with numerous dark hairs. Legs. Colourd as in
female except tibial pale portions less distinct than female. Fore basitarsus almost cylindri-
cal, 6.1 X as long as its greatest width, and with sparse hair crest. Hind basitarsus (Fig. 11b)
parallel-sided, about 1/2 X as wide as greatest width of hind tibia which is equal to that of
hind femur. Calcipala and pedisulcus well developed. Wing. C with spinules and dark hairs.
Sc with a few hairs near base. Basal section of R fully haired. R; with a single row of
spinules. R, with dark hairs. Basal cell absent. Hair tuft of stem vein dark brown. Haltere
dark creamy, with petiole dark. Abdomen. Basal scale brownish black with dark hair fringe.
Dorsal surface of abdomen brownish black, and sparsely covered with dark hairs; tergite of
segment 2 broadly white pruinose, tergites of 5, 6 and 7 each with a pair of shiny, faintly-grey
pruinose patches laterally. Genifalia. Coxite (Fig. 24a) nearly rectangular in ventral view,
and about 1.4 X as long as its greatest width. Style (Fig. 24d) small, about 4/5X as long as
coxite, strongly curved dorsomedially at distal 1/3, and with a single apical spine. Body of
ventral plate flat (Fig. 24a), rectangular in ventral view, about 1/2Xas long as its width,
slightly concave on posterior margin, slightly produced ventrally forming very low poster-
omedial process, and densely covered with microsetae ventrally, posteriorly and dorsomedial-
ly; basal arms of moderate size, directed forwardly and slightly inwardly. Paramere (Fig.
24f) of moderate size, and with 3 long hooks and 8-10 shorter ones. Median sclerite (Fig. 24g)
broad, plate-like, somewhat divergent distally and ended roundly.

Pupa. Body length (excluding gill filaments) 2.5-2.9 mm. Head and thorax. Integument
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yellowish brown, covered moderately with tubercles. Head with 1 facial pair and 3 frontal
pairs of simple trichomes. Thorax with 5 pairs of simple, slender trichomes. Gill (Figs. 28a,
b) with 8 filaments arranged in 3, 3, 2 groups from above downwards; dorsal triplet group
very shortly stalked or even sessile, giving rise to 3 filaments, of which 2 filaments usually
arranged in pair, having very short secondary stalk; middle triplet group arising inwardly
from dorsolateral surface of main stalk a little distal to base of dorsal triplet, shortly stalked,
and giving rise to 2 paired filaments (very shortly stalked) and 1 isolated filament; ventral
pair of filaments shortly stalked, much longer and thicker than other 6 filaments in dorsal and
middle groups which are almost the same in size (length 3.0-3.8 mm versus 1.8-2.6 mm); all
filaments tapering toward tip, with numerous sharp transverse ridges, and covered densely
with minute tubercles. Abdomen. Tergum 1 pale ocherous, with 2 simple setae (1 long and
the other short and very slender) on each side, and covered with no tubercles. Tergum 2 pale
ocherous, with 5 simple short setae and 1 simple long seta on each side. Terga 3 and 4 each
with 4 hooked spines along posterior margin on each side. Tergum 5 lacking spine-combs.
Terga 6-9 each with spine-combs on each side. Tergum 9 with a pair of simple terminal
hooks (Fig. 37). Sternum 5 with 2 simple hooks submedially on each side. Sterna 6 and 7
each with 2 simple hooks widely spaced (1 submedially and the other laterally) on each side.
Last segment with a few grapnel-like hooklets ventrolaterally. Cocoon (Figs. 33a, b) wall
pocket-shaped, closely woven, extending ventrolaterally forming wide flange, bearing thick
anterior margin and with small to medium anterodorsal projection.

Mature larva. Body length 4.7-5.0 mm. Body with transverse, sepia bands dorsally, each on
thoracic segments 1-3 (though band on segment 2 indistinct in most specimens), and abdomi-
nal segments 1-4, and almost entirely sepia dorsally on abdominal segments 5-8 (though
medially discolored to varying extents in most specimens). Cephalic apotome (Fig. 40a)
more or less largely darkened except narrow lateral portions and anterior portion whitish
yellow; head spots different in darkness against dark background, from much darker than, or
as dark as, background (then positive), to lighter than background (then negative); further,
in some larvae, some spots positive while others negative. Antenna composed of 4 segments,
and longer than stem of cephalic fan; proportional length of segments 1-31.3:1.1:1.0. Cephalic
fan with about 34 main rays. Mandible (Fig. 44) with normal arrangement of teeth, and
without supernumerary mandibular serrations. Hypostomium (Fig. 40b) with a row of 9
apical teeth; medial tooth longest, followed by corner teeth, and 3 intermediate teeth (almost
equal in size) on each side shortest; lateral margin smooth; hypostomial setae 3 or 4 in
number, lying subparallel to side margins. Postgenal cleft (Fig. 40b) deep, about 4.5X as long
as postgenal bridge, widest in the middle and somewhat constricted at base. Thoracic cuticle
bare. Abdominal cuticle moderately covered with simple minute spines dorsally on segments
5-8. Rectal gill lobes compound, each lobe with 5-7 finger-like secondary lobules. Anal
sclerite of usual X-form, with posterior arms about 1.2 X as long as anterior ones, and broadly
sclerotized at base between anterior and posterior arms. Ventral papillae well developed.
Posterior circlet with about 68 rows of about 12 hooks.

Type specimens: Holotype female (BMNH), slide-mounted; allotype male; paratypes, 6
females, 8 males, 67 pupae and 10 mature larvae, SULAWESI: Dumoga-Bone Reserve,
tributaries of R. Toraut, D. M. Roberts, Sept. 1985.

Ecological notes: This was the dominant species in the small tributaries (1-5 m wide) flowing
into the R. Toraut in the Domoga Valley and was found in moderate velocities up to 0.6 m/
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sec.. (Fig. 40). Small numbers were also found in slow-flowing stretches of the R. Tumpah
up to altitudes of 550 m. Most were found attached to trailing grass, only a few on rocks. It
was associated with S. (N.) aureohirtum, S. (S.) tumpaense and S. (G.) rosemaryae. None was
found around Lake Mooat (1,100 m altitude).

Distribution: Sulawesi.

Remarks: This new species seems closely related to S. (G.) batoense Edwards, 1934 from East
Java, S. (G.) siamense Takaoka and Suzuki, 1984 from Thailand, and S. (G.) krombeini
Davies and Gyorkos, 1987 from Sri Lanka, in having the dark coloration of the legs, parallel-
sided male hind basitarsus, and deep larval postgenal cleft. However, this species is easily
distinguished from these species by the presence of anterodorsal projection on the cocoon
(Figs. 33a, b) and the branching of the pupal respiratory filaments (Figs. 28a, b).

Simulium (Gomphostilbia) rosemaryae sp. nov.
Female. Body length 2.5-2.8 mm. Wing length 2.4-2.5 mm. Head. Slightly narrower than
width of thorax. Frons brownish black, faintly-whitish grey pruinose, and covered densely
with whitish yellow appressed pubescence interspersed with dark hairs; frontal ratio 1.35:
1.0:2.0; frons-head ratio 1.0:5.2. Clypeus brownish black, semishiny, whitish grey pruinose,
and densely covered with whitish yellow appressed pubescence, interspersed with several
dark long hairs. Antenna composed of 2+9 segments, brown except scape, pedicel and base
of 1st flagellar segment yellow. Maxillary palp with 5 segments proportion of 3rd, 4th and
5th segments in length 1.0:1.0:2.4; 3rd segment (Fig. 4) normal in shape and size, and with
medium-sized, ellipsoidal sensory vesicle which is about 2.0 Xas long as wide, and 1/3 X as
long as 3rd segment. Maxilla serrated on both sides, with 16 outer teeth and 11 inner ones.
Mandible serrulated on both sides, with 13 outer teeth and about 30 inner ones. Cibarium
without denticles. Thorax. Scutum brownish black, with shiny, faintly whitish grey
pruinosity, and densely covered with whitish yellow appressed pubescence, intermingled with
brassy appressed pubescence. Scutellum dark brown, faintly-whitish grey pruinose, and with
long and short upstanding dark hairs. Postscutellum brownish black, faintly-whitish grey
pruinose, and bare. Pleural membrane bare. Katepisternum longer than deep, and with
numerous dark hairs, interspersed with whitish yellow pubescence. Legs. Fore coxa pale
yellow, and mid and hind coxae brownish black. All trochanters dark brown except hind one
pale yellow. All femora dark brown to brownish black. Fore tibia white except distal 1/4
brownish black; mid tibia white except distal 1/3 brownish black; hind tibia white on basal
1/2, gradually darkened towards distal 1/4, and brownish black on distal 1/4; all tibiae
covered with white appressed pubescence on basal 2/3 or 3/4. Fore tarsi black; basitarsus
nearly cylindrical, 5.0 X as long as its greatest width, and with sparse dorsal hair crest. Mid
tarsi black except basal 1/3 of basitarsus whitish yellow (its border not well defined). Hind
tarsi black except basal 2/3 of basitarsus (though base of basitarsus brownish black) and
base of 2nd segment white; basitarsus (Fig. 12a) narrow, nearly parallel-sided. Clacipala and
pedisulcus well developed. Claw (Fig. 12c) with basal tooth, which is 1/2Xlength of claw.
Wing. C with spinules and dark hairs. Sc almost fully haired. Basal section of R haired. R,
with spinules and dark hairs. R, with dark hairs. Basal cell absent. Hair tuft of stem vein
brownish black. Haltere white. Abdomen. Basal scale dark brown to brownish black with
white hair fringe. Dorsal surface of abdominal segments dark brown to brownish black
except basal 1/2 of 2nd segment whitish yellow to pale yellowish brown, and sparsely covered
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with dark hairs and pale pubescence; tergite of 2nd segment broadly white pruinose; tergites
of segments 6-8 shiny. Genitalia. Sternite 8 bare medially and with about 26 stout hairs
laterally on each side. Anterior gonapophysis simple, membraneous, and with a few short
hairs as well as numerous microsetae; inner margin slightly concave medially, and narrowly
sclerotized; posteromedial corner rounded and transparent (Fig. 21a). Genital fork (Fig. 21a)
reversed-Y shaped, with well sclerotized stem; arms broad, diverged laterally, and with no
marked projection. Paraproct (Figs. 21a, ¢) simple, with about 20 stout hairs on lateral
surface. Cercus (Fig. 21c) semilunar in lateral view, 2/5X as long as wide, and moderately
setose. Spermatheca (Fig. 21b) ellipsoidal, about 1.8 X as long as wide, unpatterned, and well
sclerotized except small area of tubular base unsclerotized.

Male. Boby length 2.8-3.0 mm. Wing length 2.4-2.5 mm. Head. Width slightly wider than
thorax. Holoptic; upper eye consisting of 13 horizontal rows and 10 vertical columns of large
facets on each side. Face brownish black, and silvery white pruinose. Clypeus brownish
black, silvery white pruinose and densely covered with whitish yellow pubescence intersper-
sed with dark hairs. Antenna composed of 2+9 segments, yellowish brown to brown except
scape, pedicel and base of 1st flagellar segment yellow; 1st flagellar segment elongated, about
1.8 X as long as 2nd flagellar segment. - Maxillary palp with 5 segments, proportion of 3rd, 4th
and bHth segments in length 1.0:1.2:3.2; 3rd segment not enlarged and with small sensory
vesicle. Thorax. Scutum brownish black, with semishiny, faint, whitish grey pruinose pattern
similar to that of S. (G.) forautense (although less distinct) and uniformly covered with
whitish yellow to yellow appressed pubescence intermixed with brassy one. Scutellum dark
brown to brownish black, with long and short dark hairs. Postscutellum brownish black,
faintly whitish grey pruinose, and bare. Pleural membrane bare. Katepisternum with
numerous dark hairs interspersed with whitish yellow ones. Legs. Fore coxa yellow, mid and
hind coxae brownish black. All trochanters brownish black except hind one yellowish brown.
Fore tibia white except basal small area pale brown and distal 1/3 brownish black, and
covered densely with white appressed pubescence on basal 4/5; mid tibia brownish black
except basal 2/5 white; hind tibia brownish black except basal 1/3 white; white areas of mid
and hind tibiae covered with white appressed pubescence. Fore tarsi black; basitarsus almost
cylindrical, 6.1 X as long as its greatest width, and with sparse hair crest. Mid tarsi black
except basal 1/4 whitish yellow (though its border not well defined). Hind tarsi black except
basal 2/5 and a little more of basitarsus and base of 2nd segment white (though base of
basitarsus dark brown); hind basitarsun (Fig. 12b) expanded, wedge-shaped in lateral view,
3 X as long as its greatest width, and equal in width to hind tibia which is about 1.4 X as wide
as hind femur. Calcipala and pedisulcus well developed. Wing. C with spinules and dark
hairs. Sc bare or with a few hairs near base. Basal section of R fully haired. R, with a single
row of spinules. Basal cell absent. Hair tuft of stem vein dark brown. Haltere dark creamy.
Abdomen. Basal scale brownish black with dark hair fringe. Dorsal surface of abdomen
brownish black except basal 1/2 of segment 2 dark yellow to pale brown, and sparsely
covered with dark hairs; tergite of segment 2 broadly white pruinose; tergites of 5, 6 and 7
each with a pair of shiny, faint, grey pruinose patches laterally. Genitalia. Coxite (Fig. 25a)
nearly rectangular in ventral view, and about 2.0 X as long as its greatest width. Style (Fig.
25d) small about 4/5 X as long as coxite, gently curved dorsomedially, and with a single apical
spine. Body of ventral plate (Fig. 25a) flat, rectangular in ventral view, a little longer than
1/2 its width, nearly parallel-sided (although posterior 1/2 somewhat narrowed), slightly



210

convex medially on posterior margin, produced ventrally forming round posteromedian
process, and densely covered with microsetae ventrally, posteriorly and dorsomedially; basal
arms of moderate size, directed forwardly. Paramere of moderate size, and with 3 long hooks
and 8-10 shorter ones. Median sclerite broad, plate-like, somewhat divergent distally and
ended roundly, as in S. (G.) torautense.

Pupa. Body length (excluding gill filaments) 2.6-3.3 mm. Head and thorax. Integument
yellowish brown, covered densely with tubercles. Head with 1 facial pair and 3 frontal pairs
of simple trichomes. Thorax with 5 pairs of simple, slender trichomes. Gill (Fig. 29¢) with
6 filaments arranged in 3 pairs; ventral pair of filaments with long stalk, dorsal and middle
pairs having primary stalk in common which is about 1/2 X as long as that of ventral pair, and
is divergent from the latter stalk making a right angle; secondary stalk of middle pair
subequal to or a little longer than that of dorsal pair, and also subequal to their common
primary stalk; all filaments subequal in length and thickness to each other, almost as long as
pupal body, tapering toward tip, with numerous sharp transverse ridges, and covered densely
with minute tubercles. Abdomen. All terga pale ocherous. Tergum 1 moderately tuber-
culate, with 1 simple long seta on each side. Tergum 2 moderately tuberculate, with 5 simple
short setae and 1 simple long seta on each side. Terga 3 and 4 each with 4 hooked spines
along posterior margin on each side. Tergum 5 lacking spine-combs. Terga 6-9 each with
spine-combs on each side. Tergum 9 with a pair of terminal hooks, outer margin of which
is serrulated (Fig. 39). Sternum 4 with 2 simple or bifid hooks submedially on each side.
Sternum 5 with 2 bifid hooks submedially on each side. Sterna 6 and 7 each with 2 hooks
widely spaced (1 submedially-situated hook bifid, and the other laterally-situated simple or
bifid) on each side. Last segment with a few grapnel-like hooklets ventrolaterally. Cocoon
(Figs. 34a, b) wall pocket-shaped, closely woven, extending ventrolaterally forming wide
flange, and bearing narrow anteroventral neck (though this neck absent in some cocoons);
anterodorsal margin of opening not thickened, though slightly raised medially, but with no
distinct projection.

Mature larva. Boby length 5.2-5.8 mm. Body grey, with transverse, sepia bands dorsally,
each on abdominal segments 3 and 4 (though usually discontinued medially), and almost
entirely sepia dorsally on abdominal segments 5-8 (though discolored medially to varying
extents in most specimens). Cephalic apotome (Fig. 41a) pale, with faint positive head spots.
Antenna composed of 4 segments, and longer than stem of cephalic fan; proportional length
of segments 1-3 1.2:0.9:1.0. Cephalic fan with about 28 main rays. Mandible (Fig. 45) with
normal arrangement of teeth, and without supernumerary mandibular serrations. Hypos-
tomium (Fig. 41b) with a row of 9 apical teeth; median tooth as long as corner teeth, and
longer than 3 intermediate teeth on each side, which are subequal in size to each other; lateral
margin smooth; hypostomial setae 4 or 5 in number, lying subparallel to side margins.
Postgenal cleft (Fig. 41b) deep, arrow-head shaped, about 3.6 X as long as postgenal bridge,
widest in the middle and markedly constricted at base. Thoracic cuticle bare. Abdominal
cuticle moderately covered with branched (into 3-5) minute spines dorsally on segments 5-8.
Rectal gill lobes compound, with 0-3 finger-like secondary lobules. Anal sclerite of usual X-
form, with posterior arms about 1.2 X as long as anterior ones, and broadly sclerotized at base
between anterior and posterior arms. Ventral papillae well developed. Posterior circlet with
about 86 rows of about 13 hooks.

Type specimens: Holotype female (BMNH), slide-mounted; allotype male, slide-mounted;
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paratypes, 10 females, 7 males, 10 pupae and 4 mature larvae, SULAWESI: tributaries of
Lake Mooat (near Kotinomobagu), D. M. Roberts, Sept. 1985.

Ecological notes: This species was found in streams (20 cm-2 m wide) flowing through both
forest and coffee plantations into Lake Mooat (altitude of 1,100 m). The streams had low
velocities (0.1-0.4 m/sec.) and the larvae were attached to dead leaves and trailing vegeta-
tion. They were found in association with S. (S.) dumogaense. Six pupae were also found
in a small stream (2 m wide) flowing through farmland into the R. Toraut (at an altitude of
200 m).

Distribution: Sulawesi.

Remarks: This new species seems related to S. (G.) metatarsale Brunetti, 1911, S. (G.)
tenuistylum Datta, 1973, from India, S. (G.) fokarense Takaoka, 1973, S. (G.) okinawense
Takaoka, 1976 from Japan, S. (G.) inthanonense Takaoka and Suzuki, 1984 from Thailand,
and S. (G.) ela Davies and Gyorkds, 1987 from Sri Lanka by having the enlarged, wedge-
shaped male hind basitarsus (Fig. 12b). However, S. rosemaryae is readily separated from
these known species and also from all the other members of the ceylonicum group by having
the pupal gill with six filaments in place of eight filaments. The two Philippine species, S.
(G.) baisasae Delfinado, 1962 and S. (G.) ambigens Delfinado, 1969, both belonging to different
groups, have the 6-filamented pupal gill (Takaoka, 1983). However, the shape of genitalia
in both sexes, and the female claws (simple or with small tooth) are quite different from those
of the present new species.

Simulium (Gomphostilbia) sp. B
Female, male, larva : Unknown.
Pupa. Body length (excluding gill filaments) 2.3 mm. Head, thorax and abdomen similar to
those of S. (G.) torautense except following features: Stalk of dorsal triplet of gill filaments
arising upwards making a right or a little greater angle against stalk of ventral paired
filaments, and stalk of middle triplet arising nearly on the same vertical plane (Fig. 30);
ventral paired filaments with elongated stalk (Fig. 30), much longer and thicker than other
6 filaments in dorsal and middle groups which are almost the same in size (length about 2.8
mm versus 1.6 mm); terminal hooks weakly serrulated near apex (Fig. 38). Cocoon similar
to that of S. (G.) forautense but without anterodorsal projection.
Specimens examined: 3 pupae, SULAWESI: Dumoga-Bone Reserve, tributary of R. Toraut,
D. M. Roberts, Sept. 1985.
Ecological motes: This species was collected together with S. (G.) torautense in a small
tributary flowing into the R. Toraut.
Distribution: Sulawesi.
Remarks: There is a possibility that this is the pupa of S. (G.) sulawesiense which was herein
described based on the only one female adult specimen. However, the identity of this species
remains unsolved because of the insufficient material.

This species seems very close to S. (G.) sundaicum Edwards, 1934 from East Java in
having the similar branching method of pupal gill filaments and simple slipper-shaped
cocoon, although the female of the latter species differs from that of S. (G.) sulawesiense by
having the dark subbasal ring on the hind tibiae.
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Subgenus Simulium Latreille s. str.
Simulium (Simulium) dumogaense sp. nov.

Female. Body length 2.7-3.3mm. Wing length 2.7 mm. Head. Narrower than width of
thorax. Frons black, shiny, and covered with several dark hairs along lateral margins and
near lower margin; frontal ratio 1.2:1.0:1.5; frons-head ratio 1.0:4.9. Clypeus black, shiny,
whitish pruinose, and moderately covered with dark hairs. Antenna composed of 2+9
segments, brown except scape, pedicel and base of 1st flagellar segment yellow. Maxillary
palp with 5 segments, proportion of 3rd, 4th and 5th segments in length 1.0:1.2:2.5; 3rd segment
(Fig. 5) normal in shape and size, and with medium ellipsoidal sensory vesicle which is about
1.5 X as long as wide; sensory vesicle with wide opening (Fig. 5). Maxilla serrated on both
side, with about 15 teeth on each side. Mandible serrulated on both sides, with 14-16 outer
teeth and about 30 inner ones. Cibarium with a transverse row of about 15 small denticles
and a cluster of numerous small denticles on median space, as shown in Fig. 7. Thorax.
Scutum brownish black to black, shiny, faintly-whitish grey pruinose and with a broad band
of iridescence on each side along lateral borders; the 2 bands bent inwards near anterolateral
corners; scutum uniformly covered with dark hairs. Scutellum brownish black to black,
faintly-whitish grey pruinose, and with long and short upstanding dark hairs. Postscutellum
brownish black to black, faintly-whitish grey pruinose, and bare. Pleural membrane and
katepisternum bare. Legs. Fore coxa whitish yellow, and mid and hind coxae brownish
black. All trochanters, femora and tibiae brownish black; fore tibia with whitish sheen
widely on outer surface, and mid and hind tibiae also with whitish sheen on posterior surface
along basal 1/2 of shaft. Fore tarsi black; basitarsus dilated, about 4.1 X as long as its greatest
width, and with conspicuous, thick dorsal hair crest. Mid tarsi brownish black to black
except basal 4/5 of basitarsus and basal 1/2 of 2nd segment whitish yellow. Hind tarsi
brownish black to black except basal 1/2 of basitarsus (though base of basitarsus brownish
black) and 2nd segment whitish yellow; basitarsus (Fig. 13a) narrow, nearly parallel-sided.
Calcipala and pedisulcus well developed. Claw (Fig. 13¢c) with small basal tooth. Wing. C
with spinules and hairs. Sc fully haired on undersurface. Basal section of R bare. R, with
spinules and hairs. R, with hairs. Basal cell absent. Hair tuft on stem vein dark brown.
Haltere pale white with petiole dark brown. Adbomen. Basal scale brownish black with dark
hair fringe. Dorsal surface of abdominal segments brownish black to black except segment
2 brownish, and sparsely covered with dark hairs; tergite of 2nd segment with broad trans-
verse, iridescent, silvery white pruinosity; tergites of segments 5-8 shiny. Genitalia. Sternite
8 (Fig. 22a) bare medially, and with about 24 dark long hairs on each side; posterior border
of sternite 8 widely concave, and well demarcated from anterioir gonapophyses. Anterior
gonapophysis (Fig. 22a) simple, membraneous, nearly triangular in shape, with short projec-
tion extending backwards on posteromedial corners, and covered sparsely with about 20 dark
long hairs; inner margin nearly straight and weakly sclerotized; posterior margin thin,
transparent and bare. Genital fork (Fig. 22a) reversed-Y shaped, with slender, well sclerot-
ized stem; arms diverged laterally, and with heavily sclerotized ridge distally but having no
marked projection. Paraproct (Figs. 22a, ¢) produced downwards, with nearly transparent
rounded plate facing ventromedially, and moderately setose on lateral surface; ventromedial
plate with about 25 pale slender hairs on its surface. Cercus (Fig. 22c) very short, rounded
posteriorly, and moderately setose. Spermatheca (Fig. 22b) globose, and well sclerotized
except small area of tubular base unsclerotized.
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Male. Body length 3.0-3.4 mm. Wing length 2.5 mm. Head. Width slightly narrower than
thorax. Holoptic; upper eye consisting of 17 horizontal rows and 13 or 14 vertical columns
of large facets on each side. Face black, and white pruinose. Clypeus black, white pruinose
and sparsely covered whth dark hairs. Antenna composed of 2+9 segments, brown except
scape, pedicel and base of 1st flagellar segment yellow; 1st flagellar segment elongated about
1.7 X as long as 2nd flagellar segment. Maxillary palp with 5 segments, proportion of 3rd, 4th
and 5th segments in length 1.0:1.2:2.5; 3rd segment not enlarged and with small ellipsoidal
sensory vesicle. Thorax. Scutum black, with brilliant iridescent, silvery white pruinosity
laterally and posteriorly and in 2 narrow submedian bands extending from anterolateral
corners so as to enclose a black non-iridescent spot on each side and to leave middle of
scutum black widely—this iridecent pattern is somewhat variable with individuals: in 6 of 10
males examined, middle non-iridescent band is nearly paralled-sided on posterior 2/3 and
with rounded posterior end, and black spot on each side is large as shown in Fig. 16a; in 2
males, middle band is cuneiform and black spot on each side is of medium size as shown in
Fig. 16b; in 1 male, though lateral black spots are subequal in size to those in the preceding
2 males, middle band is parallel-sided on anteior 2/3 and narrowed posteriorly (Fig. 16¢); in
1 male, lateral black spots are small, and additional anterior pair of small black spots are
present, though somewhat faint, as shown in Fig. 16d; scutum uniformly covered with brown
appressed hairs which appear bright in certain angles of light. Scutellum black, white
pruinose, somewhat iridescent and with dark long hairs. Postscutellum black, white pruinose,
sowewhat iridescent and bare. Pleural membrane and katepisternum bare. Legs. Coloured
as in female except hind basitarsus (Fig. 13b) with more dark portion than in female. Fore
basitarsus dilated, about 4.6 X as long as its greatest width, and with conspicuous thick hair
crest. Hind basitarsus (Fig. 13b) enlarged, 4.0 X as long as its greatest width, and subequal
in width to hind tibia. Calcipala and pedisulcus well developed. Wing. C with spinules and
dark hairs. Sc bare. Basal section of R bare. R, with a single row of spinules. Basal cell
absent. Hair tuft on stem vein with dark hairs. Halfere white with petiole dark brown.
Abdomen. Basal scale black with dark hair fringe. Dorsal surface of abdomen brownish
black to black, and sparsely covered with dark hairs; tergites of segments 2, 4, 5, 6 and 7 each
with a dorsolateral pair of iridescent, silvery white pruinose spots, which are broadly
connected in the middle to each other in segment 2 but are narrowly connected in the
remaining segments along anterior margin. Genitalia. Coxite (Fig. 26a) quadrate in ventral
view, and a little longer than width. Style (Fig. 26e) elongate, much longer than coxite,
nearly parallel-sided, about 3 X as long as wide, somewhat flattened dorsoventrally, and with
a single apical spine; style with basal protuberance produced dorsomedially, which is pointed
apically (Fig. 26d). Body of ventral plate (Fig. 26a) nearly quadrate in ventral view, slightly
shorter than width, and with hairy posteromedian process produced ventrally; posterolateral
margins of posteromedian process not serrated, though slightly uneven (Fig. 26¢); basal arms
of moderate size, and somewhat divergent. Paramere (Fig. 26f) of moderate size, and with
numerous small hooks. Median sclerite (Fig. 26g) broad, plate-like, and rounded distally.

Pupa. Body length (excluding gill filaments) 3.2-3.4mm. Head and thorax. Integument
brown, covered densely and elaborately with tubercles. Head with 1 facial pair and 2 frontal
pairs of bifid or trifid trichomes. Thorax with 5 pairs of 3-6 branched trichomes. Gill (Fig.
31c) with 6 filaments arranged in pairs, upper pair of filaments shortly stalked but middle and
lower pairs almost sessile; all filaments subequal in length and thickness, tapering toward tip,
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about 1/3 Xlength of pupal body, with numerous sharp transverse ridges, and covered densely
with minute tubercles. Abdomen. Tergum 1 pale ocherous, with 2 simple setae (1 long and
the other short) on each side, and covered with no tubercles. Tergum 2 with 6 simple short
setae in a row, of which 4 are stout and spinous on each side. Terga 3 and 4 each with 4
hooked spines along posterior margin on each side. Terga 5-7 lacking spine-combs. Tergum
8 with spine-combs composed of about 8 spines on each side. Terminal hook absent. Sternum
5 with 2 simple hooks submedially on each side. Sterna 6 and 7 each with 2 simple hooks, 1
submedially and 1 laterally on each side. Grapnel-like hooklets absent. Cocoon (Figs. 35a,
b) shoe-shaped, tightly woven, and with narrow flange along ventrolateral margins; opening
with thick lim.
Mature larva. Body length 5.0-6.0 mm. Body dark grey. Cephalic apotome (Fig. 42a) pale
except portions along both sides and along posterior margin darkened; head spots markedly
positive. Antenna composed of 4 segments, and longer than stem of cephalic fan; proportional
length of segments 1-3 1.6:1.6:1.0. Cephalic fan with about 38 main rays. Mandible (Fig. 46)
with normal arrangement of teeth, and without supernumerary mandibular serrations.
Hypostomium (Fig. 42b) with a row of 9 apical teeth; median tooth slightly longer than
corner teeth; corner teeth slightly longer than 3 intermediate teeth on each side, of which
middle tooth smaller than its side teeth; lateral margin serrated; hypostomial setae 6-8 in
number, lying divergent posteriorly from lateral margins. Postgenal cleft (Fig. 42b) deep,
about 2.4 X as long as postgenal bridge; both sides converging from base anteriorly. Thoracic
and abdominal cuticle bare. Rectal gill lobes compound, each lobe with 6-9 finger-like
secondary lobules. Anal sclerite of usual X-form, with posterior arms about 1.4 X as long as
anterior ones; anterior arms broadly sclerotized. Ventral papillae absent. Posterior circlet
with about 102 rows of about 16 hooks.
Type specimens: Holotype female (BMNH), slide-mounted; allotype male, slide-mounted;
paratypes, 4 females, 9 males, 15 pupae, and 3 mature larvae, SULAWESI: Dumoga-Bone
Reserve, tributary of Lake Mooat (near Kotinomobagu), D. M. Roberts, Sept. 1985.
Ecological notes: This species was only found in one small (1.5 m wide) slow-flowing stream
near Lake Mooat. It was attached to trailing grass in association with S. (G.) rosemaryae.
Distribution: Sulawesi.
Remarks: This new species may be assigned to the melanopus group, defined by Takaoka
(1983) by having the unpatterned scutum, claws with small basal tooth, and paraproct with
ventrointernal plate in the female, the 6-filamented pupal gill and shoe-shaped cocoon. The
female of this species is separated from all the known members of this group by the shape of
the anterior gonapophyses and paraprocts (Fig. 22a). The characteristic, iridescent, pruinose
scutal pattern of the male is very similar to that of S. (S.) laterale Edwards, 1933 from Sabah
(Smart and Clifford, 1969), but the genitalia is quite different from each other. Particularly,
the style of this species, which has the pointed basal protuberance (Fig. 26d), is distinct within
the melanopus group. It is noteworthy that the similar basal protuberance in the male style
is also possessed by the novolineatum group in the Oriental Region {e.g. S. (S.) fenestratum
Edwards, 1934 from Sumatra}

The larva of this species-also differs from all the other related species by the shape of
postgenal cleft (not widely rounded but gradually narrowed anteriorly) (Fig. 42b).
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Simulium (Simulium) tumpaense sp. nov.
Female. Body length 2.0-2.6 mm. Wing length 1.7-2.2 mm. Head. Narrower than width of
thorax. Frons black, shiny, and covered with several dark hairs along lateral margins and
near lower margin; frontal ratio 1.2:1.0:1.1; frons-head ratio 1.0:3.5. Clypeus black, shiny,
whitish grey pruinose, and moderately covered with dark hairs. Antenna composed of 2+9
segments, brown except scape, pedicel and base of 1st flagellar segment yellow., Maxillary
palp with 5 segments, proportion of 3rd, 4th and 5th segments in length 1.0:1.2:2.5; 3rd segment
(Fig. 6) normal in shape and size, and with small ellipsoidal sensory vesicle which is about
1.4Xas long as wide. Maxilla serrated on both sides, with 12 outer teeth and 10 inner ones.
Mandible serrulated on both sides, with 12 or 13 outer teeth and about 24 inner ones.
Cibarium with a transverse row of about 10 small denticles and a cluster of numerous small
denticles on median space, as shown in Fig. 8. Thorax. Scutum brownish black to black,
shiny, faintly-whitish grey pruinose and somewhat iridescent, specially along lateral borders;
scutum uniformly covered with dark appressed hairs. Scutellum brownish black, faintly-
whitish grey pruinose, and with long and short upstanding dark hairs. Postscutellum
brownish black to black, faintly-whitish grey pruinose, and bare. Pleural membrane and
katepisternum bare. Legs. Fore coxa whitish yellow, and mid and hind coxae brownish
black. All trochanters whitish yellow except mid one brown. Fore femur brown to dark
brown, becoming darker towards distal end; mid and hind femora brownish black except
extreme base of hind femur yellow. Fore tibia brownish black with median portion whitish
yellow largely on outer surface; mid tibia brownish black except extreme base whitish
yellow; hind tibia brownish black with more distinct whitish yellow portion at base than mid
tibia, pale portion more extended on posterior surface than on anterior surface, thus its
border with dark area oblique in lateral view; fore tibia with whitish sheen widely on outer
surface, and mid and hind tibiae also with whitish sheen widely on posterior surface along
basal 1/2 of shaft. Fore tarsi black; basitarsus dilated, about 4.7 Xas long as its greatest
width, and with medium dorsal hair crest. Mid tarsi brownish black to black except basal
2/3 of basitarsus whitish yellow. Hind tarsi brownish black to black except basal 1/2 of
basitarsus (though base of basitarsus brownish black) and 2nd segment whitish yellow;
basitarsus (Fig. 14a) narrow, nearly parallel-sided. Calcipala and pedisulcus well developed.
Claw (Fig. 14c) simple, without tooth. Wing. C with spinules and hairs, Sc fully haired on
undersurface. Basal section of R bare. R, with spinules and hairs. R; with hairs. Basal cell
absent. Hair tuft on stem vein dark brown. Halfere white. Abdomen. Basal scale brownish
black with pale hair fringe. Dorsal surface of abdominal segments brownish black to black,
and sparsely covered with dark hairs; tergite of 2nd segment with broad transverse whitish
pruinosity; tergites of segments 5-8 shiny. Genitalia. Sternite 8 (Fig. 23a) of moderate size,
much produced posteriorly, forming submedian triangular lobes, and with numerous stout
hairs laterally and on these submedian lobes. Anterior gonapophysis (Figs. 23a, d) reduced,
membraneous, and not well demarcated from posterior margin of produced submedian lobes
of 8th sternite; gonapophysis-fused triangular lobes (Figs. 23a, d) transparent narrowly along
posterior border and with small transparent tip bent ventrally on posteromedial corners.
Genital fork (Fig. 23a) reversed-Y shaped, with stout, well-sclerotized stem; arms diverged
laterally, and with heavily sclerotized distal ridge but having no marked projection. Para-
proct (Figs. 23a, ¢) produced downwards, with brownish, elliptical, chitinized plate facing
anteroventrally and somewhat medially, and moderately setose on lateral surface; this
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anteroventral plate furnished with about 40 hairs on its surface, most of which are pale and
slender, but several hairs near posterior margin of plate are dark, somewhat stouter, and
situated very close together, appearing, in lateral view, as dark bundled hairs; deep groove
present laterally and posteriorly between chitinized plate and paraproct proper. Cercus (Fig.
23c) very short, rounded posteriorly, and moderately setose. Spermatheca (Fig. 23b) globose,
and well sclerotized except small area of tubular base unsclerotized.

Male. Body length 2.3-3.0 mm. Wing length 1.6-1.9 mm. Head. Width slightly wider than
thorax. Holoptic; upper eye consisting of 14 or 15 horizontal rows and 13 or 14 vertical
columns of large facets on each side. Face black, and silvery white pruinose. Clypeus black,
silvery white pruinose and sparsely covered with dark hairs. Antenna composed of 2+9
segments, yellowish brown to brown except scape, pedicel and base 1st flagellar segment
yellow; 1st flagellar segment elongated, about 1.7Xas long as 2nd flagellar segment.
Maxillary palp with 5 segments, proportion of 3rd, 4th and 5th segments in length 1.0:1.4:2.7;
3rd segment not enlarged and with small sensory vesicle. Thorax. Scutum brownish black,
with brilliant iridescent silvery pruinosity laterally and posteriorly and in 2 broad submedian
bands extending from anterolateral corners so as to enclose a black non-iridescent spot on
each side and to leave middle of scutum black widely, though lateral iridescent band usually
disconnected to posterior iridescent pruinosity in front of wing base, as shown in Figs. 17a,
b; scutum uniformly covered with brown appressed hairs which appear bright in certain
angles of light. Scutellum brownish black, silvery white pruinose, somewhat iridescent and
with long hairs. Postscutellum black, white pruinose, somewhat iridescent and bare. Pleural
membrane and katepisternum bare. Legs. Coloured as in female. Fore basitarsus dilated,
about 5.0 X as long as its greatest width, and with medium thick hair crest. Hind basitarsus
(Fig. 14b) only slightly enlarged, gradually widened to distal end (or widened towards basal
1/3, then nearly parallel-sided up to distal end), about 3.8 X as long as its greatest width, and
about 3/4 X as wide as greatest width of hind tibia. Calcipala and pedisulcus well developed.
Wing. C with spinules and dark hairs. Sc bare. Basal section of R bare. R, with a single
row of spinules. Basal cell absent. Hair tuft on stem vein dark brown. Haltere white.
Abdomen. Basal scale black with yellowish hair fringe. Dorsal surface of abdomen brownish
black to black, and sparsely covered with dark hairs; tergites of segments 2, 4, 5, 6 and 7 each
with a dorsolateral pair of silvery pruinose spots connected dorsally to each other along
anterior margin; these pruinose spots somewhat iridescent in certain angles of light.
Genitalia. Coxite (Fig. 27a) quadrate in ventral view, and a little longer than width. Style
(Fig. 27e) elongate, much longer than coxite, nearly parallel-sided, about 2.6 X as long as
wide, somewhat flattened dorsoventrally, and with a single apical spine; style (Fig. 27d) with
basal protuberance produced dorsomedially, which is serrated distally. Body of ventral plate
quadrate in ventral view (Fig. 27a), slightly concave on posterior margin, and with low setose
posteromedian process produced ventrally; posterolateral margins of posteromedian process
(Figs. 27b, ¢) uneven, stair-stepped but not serrated; basal arms of moderate size, and widely
divergent. Paramere of moderate size, and with numerous short hooks. Median sclerite
broad, plate-like, and rounded distally.

Pupa. Body length (excluding gill filaments) 2.4-2.6 mm. Head and thorax. Integument
yellowish brown, covered moderately with tubercles. Head with 1 facial pair and 2 frontal
pairs of simple trichomes. Thorax with 6 pairs of simple trichomes. Gill (Fig. 32¢) with 6
filaments arranged in pairs, very shortly stalked; all filaments subequal in length and thick-
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ness, tapering toward tip, about 2/5X length of pupal body, with numerous sharp transverse
ridges, and covered densely with minute tubercles. Abdomen. Tergum 1 ocherous, with 2
simple setae (1 long and the other short) on each side, and covered sparsely with minute
tubercles. Tergum 2 ocherous on basal 1/3 to 1/2, and with 6 simple short setae in a row, of
which 3 are stout and spinous, on each side. Terga 3 and 4 each with 4 hooked spines along
posterior margin on each side; tergum 3 ocherous on basal 1/3. Terga 5-7 lacking spine-
combs. Tergum 8 with spine-combs in transverse row on each side. Terminal hook absent.
Sternum 5 with 2 simple hooks submedially on each side. Sterna 6 and 7 each with 1 simple
hook submedially on each side and lacking outer hook. Grapnel-like hooklets absent. Cocoon
(Figs. 36a, b) shoe-shaped, closely and tightly woven, and with narrow flange along
ventrolateral margins which is distinctly wider than that of S. (S.) dumogaense; opening with
thick rim.

Mature larva. Body length 4.5-5.0 mm. Body pale grey to dark greenish grey. Cephalic
apotome (Fig. 43a) generally pale on anterior 1/2 and dark on posterior 1/2; head spots
positive (though usually submerged in dark ground color) or negative. Antenna composed
of 4 segments, and longer than stem of cephalic fan; proportional length of segments 1-3 1.6:
1.6:1.0. Cephalic fan with about 38 main rays. Mandible (Fig. 47) with normal arrangement
of teeth, and without supernumerary mandibular serrations. Hypostomium (Fig. 43b) with
a row of 9 apical teeth; median tooth as long as corner teeth, and longer than 3 intermediate
teeth on each side, which are subequal in size to each other; lateral margin serrated;
hypostomial setae 6 or 7 in number, lying divergent posteriorly from lateral margins.
Postgenal cleft (Fig. 43b) deep, rounded, constricted near base, and about 7.5Xas long as
postgenal bridge. Thoracic and abdominal cuticle bare. Rectal gill lobes compound, with
6-9 finger-like secondary lobules. Anal sclerite of usual X-from, with posterior arms about
1.8Xas long as anterior ones; anterior arms broadly sclerotized. Ventral papillae absent.
Posterior circlet with about 88 rows of about 13 hooks.

Type specimens: Holotype female (BMNH), slide-mounted; allotype male, slide-mounted;
paratypes, 25 females, 24 males, 20 pupae, and 44 mature larvae, in alcohol, SULAWESI:
Dumoga-Bone Reserve, R. Tumpah, D. M. Roberts, Sept. 1985; 2 females, 2 males, pinned,
7 pupae, 4 pupal skins, 1 cocoon, 4 mature larvae and 11 immature larvae in alcohol
(BMNH), Dumoga-Bone, Dumoga Valley, irrigation channel to R. Toraut, near Project
Wallace Camp area, G. B. White, Dec. 1985. '
Ecological notes: This was the dominant species in the large rivers Toraut and Tumpah (20-
30 m wide) and was most abundant in the highest velocities (Fig. 48a). Large numbers were
also present in small feeder canals (1 m wide) of the Toraut irrigation system in the Dumoga
Valley, where velocities over 2 m/sec. were recorded. A few were found in rapids in small
tributaries of the R.. Toraut (Fig. 48b). In the R. Toraut and R. Tumpah, larvae were
usually attached to dead leaves, with a few on rock; in the irrigation canals, they were
attached to trailing vegetation. They were found at altitudes of 200-500 m in the R. Tumpabh,
and were also present in streams flowing into Lake Mooat (1,100 m).

Distribution: Sulawesi.

Remarks: This new species also belongs to the melanopus group, and the pupa and larva have
a close similarity to those of the other members of the group. The female of this species lacks
a claw tooth, as does the female of S. (S.) discrepans Delfinado, 1969 from the Philippines
(Takaoka, 1983). However, there is a difference in the shape of the anterior gonapophyses
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and paraprocts between the two species. This species possesses a characteristic, iridescent,
pruinose pattern on the male scutum (Fig. 17a), which is, however, different from that of S.
(S.) dumogaense and S. (S.) laterale. The male genitalia resembles that of S. (S.) dumogaen-
se except the style with a serrated basal protuberance (Fig. 27d). By having this form of the
style, S. (S.) tumpaense is easily separated from all the other members of the melanopus
group.
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Abstract: The expression of autogeny in Simulium ruficorne and S. nigritarse, both
belonging to the ruficorne species group, from Plateau State in Nigeria was examined by
maintaining the newly emerged females with a 30% sucrose solution for five days. The
result showed no evidence of autogeny. The interspecific difference in the reproductive
strategies was briefly discussed in comparison with the autogenous species belonging to
the same species group.

INTRODUCTION

Autogeny is known in several species of Simuliidae, most of which are arctic or subarctic
species (for review see Anderson, 1987). Autogenous species is generally very rare in warmer
ecosystems. In this respect, it is of great interest that autogeny was reported in two
subtropical or tropical blackfly species i. e. Simulium ornatipes Skuse and S. aureohivtum
Brunetti, both of which have a wide distribution in the Australasian and the Oriental region,
respectively (Hunter, 1977; Takaoka and Noda, 1979; Takaoka, 1988). These two species
belong to the ruficorne species group of Simulium (Nevermannia), which is one of the most
distinctive species groups within the subgenus Nevermannia and even within the genus
Simulium in that it has extended its distribution in four zoogeographical regions (i. e.
Ethiopian, Palaearctic, Oriental and Australasian regions). The successful colonization of
remote islands by S. aureohirtum was briefly discussed considering autogeny for the first
gonotrophic cycle as a favorable reproductive strategy, coupled with the probable preference
of female adults to feed on birds for subsequent gonotrophic cycles and larval adaptabilities
to slow-flowing waters like trickles and irrigation channels or even almost stagnant waters
like in paddy fields (Takaoka and Noda, 1979). The same speculation may be applied to
some of other members of this group, which have such a wide distribution as does S.
aureohirvtum. However, little information is available on autogeny or anautogeny, although
blood feeding habits of adults and larval habitats of some widespread species are known
(Crosskey and Biittiker, 1982).

In this study, S. ruficorne, the type of the species group, was examined, since this species
is widely distributed throughout the African continent, its neighbouring islands, parts of

Division of Medical Zoology, Medical College of Oita, Hazama, Oita 879-56, Japan



222

Europe, Arabian Peninsula and Middle East (Crosskey, 1967). Simulium nigritarse, one of its
West African allies, was also studied.

MATERIALS AND METHODS

Pupae of these two species were collected from various streams in and around the
Plateau State in Nigeria during June-August in 1985. Emergent females were individually
maintained with a 30% sucrose solution at a temperature of 22°C. Six days after emergence,
the ovaries of all the flies were dissected, and developmental state of the primary follicles was
examined according to the criteria defined by Christophers (1911) and later modified by Mer
(1936).

RESULTS AND DISCUSSION

The material was scarce but the result clearly showed no evidence of autogeny in females
of S. ruficorne and S. nigritarse at least in some populations of the northern Nigeria. The
primary follicles were all small and spherical (size, ca. 40-45 gm in diameter in S. ruficorne
and ca. 35-40 gm in S. nigritarse) (Table 1) and had no yolk granules. It is considered that
these two species need a blood meal to complete ovarian development. However, the present
result does not preclude the possible existence of autogenous strains of S. ruficorne in other
different areas, as Rivosecchi et al. (1969) suggested S. ruficorne in Yemen to be autogenous.

Simulium ruficorne is morphologically very similar to S. aureohirtum and S. ornatipes,
and is able to utilize similar types of waters as immature habitats (Crosskey and Buttiker,
1982). However, it is intriguing, as the result shows, that there are interspecific differences
in the reproductive methods (i. e. autogeny vs. anautogeny) in this ruficorne group. The lack
of autogeny in S. ruficorne, if proved also in other populations, may indicate that the
strategies by which this species had attained its wide distribution are different from those
employed by S. aureohirtum or S. ornatipes. The biological features other than autogeny may
be the principal factors that enabled S. »uficorne to widely extend its distribution. Crosskey

Table 1 Developmental stage of ovarian follicles in two species of the »uficorne-group in
the Plateau State, Nigeria, maintained with a 30% sucrose solution for five days
after emergence

S. ruficorne S. nigritarse
Localities No. flies Follicular No. flies Follicular
examined stage examined stage
Ibangi 2 Ia 2 Ia
Bukururu — — 1 Ia
Kuru 1 Ia 2 Ia
Hoss — — 1 Ia
Meijuju 2 Ia — —
Meigem 1 Ia 27 Ia
Kudaru* 4 Ia 1 Ia

*Kaduna State
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and Biittiker (1982) considered that since it has successfully colonized even unstable habitats
such as those in the desert and semi-desert wadis, the differing oviposition method enabling
the eggs to survive long dry periods in damp stream beds might be employed by S. »uficorne,
in addition to its larval capacity to withstand unusually polluted waters and high tempera-
tures.

On the other hand, about 3/5 of the total species in the ruficorne species groups (ca. 50
spp.) were reported to live in the African continent and its islands whereas only one (S.
aureohirtum), and three species (S. ornatipes and two related taxa) are known in the Oriental
and the Australasian region, respectively (Crosskey, 1987). The fact seems to suggest that
this species group must have evolved in Africa and may have diverged from there into the
surrounding regions. If anautogeny is a primitive feature and autogeny is a derived one, as
viewed by Downes (1971), it is further inferred that one of the phylogenetic lines, which had
gained the ability to produce eggs autogenously, could have advanced farther eastwards from
Africa through Middle East and Asia into Australia.

Further studies are needed to determine how wide the trait “autogeny” is spreading in
this species group. Such studies of other members in and outside Africa may provide further
information as to whether or how autogeny played a role as one of the reproductive strategies
in the process of divergence of this species group.
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IR A, B EE, U O,
&t A% (MHBRIR ST
EREfmE, 4l B
(FERK - B1b)
Nkt &H (B AAEEEATH)
BERINE 5 & UMERIE D SefF 2 RIRfSe
hodR SRR CERE#EAX)
BRI & B 7 L L F —ER
BEF I, EHER H BN
(BBEK » 7 L L F—ED
WORIEE
RE e B BT
CGRIREEAX - BZEERD
FAY2UTHE, ¥aARERRCBITLH
REZOERICET 25
Z BT, BT #HEE
(EK « & « /NREERD
T (AREERT)
mE ® (RK - [E « (RgEH)
74V EY « A RARRICNT 2 EHRIZE)
—BESERDE LD L, SBROEREM
DNTDEZH—
BN Pz
EH BR
(BHERAR « SFOHEMS)
RS EEIC BT 5 0EREE

(RAIFEIEA - fR{2)

FTTARARER (5RZEHT)
TITDHN

x ¥EH (B - FELER)
BAFR FEIC BT 5%

FA IEMD (FETFPIE « BT
BOITRRER U 72 BvEHR OIER]

NE 8, BER I
GRERK « & « ARIEE)

BE B, B B R AR
(ERRtn e )
e B (GEK - BRI F48)

ERE [7k & B4ED 105 F5HEH | 1I2DWT
Bif Z&E (OREER - HETHEE)
4 Y RAYT7EHOEEKRD R I NT:

78
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Pseudomonas aeruginosa O EHIRZ M2
2WNT
By &®IT, RN FE
(X FHREK « HEY)
BRERE—BR, A& ¥T, S K
CREEEX - & - B8
WARER EEIC BT 28T 2 A FEOEREK
MRERGE (1985, 19864F)
AfE BT, BEESE—ER, SIL e
RRERK - & - E#h)
R EAT (ZTFHREKX - HED)
NERY AT, BE @R
(AXBHEXHS)
A ¥ R 2y 7IEEFRAOREIK
BEHSE—ER, A& HF Bl He
(FRE#EA « & - BE)

W BT (ZTREK - MEY)
INEEY AT, A @k
(HABHESHL)

TF*UY¥ (Pika) OKRHAMRE —RcR
BIEMHEICOWT—
NE B, B ER P.G. Riwa,
AE B, 8 B
(RIBTR « ZVHFERRT - BRISATH)
Dry Sauna iZ & % 2EEHEEO BN
I E$, P. G. Riwa, /MR 85,

B OB, B OB, OKE
VN
(RIFFK « BVHEERT - BEEH)
SRR 20158 B4R —7ER
BEE « BITH 7w VEIC & BT
B OB NR R, KE

W I, A 28, B BA
[ S 43
(RIGK - ZHEDT - BRE4HE)



228

%

41 REZXF v -SindMEROFERIIHT

0%  FENRERR

WHENIER (&RK - &« F4ER)
%EB EA (BEHREK « FER)
5 R (UBUERX « FFEHR)
A {#a (ENEX « F4EH)
FHR OLEE (FRfAK - BIE - FER)
U ORARR, Mk FIE

(FEEKX - FER)
~F BR (BRA - & « F4£H)
S. S. Ahmed (Sind X « E¥)

BRIZ/F RS >+ SindMIiz B> T1986E12H
M»eBELHETo 24 B, ERI49B IOV
T, FERFEHET 208 - BFRRELTT -7
Toxoplasma HiikBE Y% © Latex BEKIE T
34.2% &, AINEEREDZN (11.7%) LD H»
ZOENMETH -7, EREICNT 2 HERER
FITRDAL TH > 72, Ouchterlonyi® : REH
%hH ES HiUE (TenlES) Ti31.8%, FEEHshH
#HHEHUE (TspLEX) Ti210.9%, JAR(EMARH
PR (AnqAEX) TiE7.4%, Rk
FFUE (DIAEX) Ti3l.6%, FHERHREHURT
131.6%DIAREE A & 7203, BIBREE O R4
HHTURIC T 2 FURREE XA SR o T,
By Y —ESRUKENE . TenLES, TspLEX i
W B HAMEERIZFNFNL.6, 4.9% %R LT,
ELISA : TcnLES, TspLEX, AngAEX,
DIiAEX 1243 5 SEghifAfii: £ 2 l.0+0.3,
1.0+0.2, 1.2+0.3, 1.1+0.3, JAEBHEEERT
XENZEN0.0, 0.0, 4.2, 3.9T, WIFRbA/
BERDFNLIIKREREZAONE PO, T
O R TH Y, FROBEHEREE B
T U DHIBEERR DRV DD, WRETUAR
B 5 AT, FEEH, LREMRRIZDNT
FEIERIRE N2 D L Bbhiz,

42 FNR—=NEEDFLERE
PR H— (LEX - & - F4£HR)
NHE RA (FH)
H - BEmK - E - ARES)
WA % @&~ 7 rFERDNERD

19864 DRRPEREBEFE I A -V EEIC
BWTEREIN, FAEIIRGSESRICH>T
fThonih, I TRNEFERER>TED
REERET 20 (1) =7V7 1774 FH%
FRIZI00FAD AR SRR DERRICEBEEI N T
%, 19844E & D AU IO U, 19858 I3E
WT42, IANDFRBERERE A B ICE- T
%, A. annularis, A. fluviatilis, A. maculatus,
A. minimus BMEME L LTSN TED, MK
ZEVBEENRRES, 2) »T - TY—V I X
28— )VBUFIZ1980—854E D [E] Dhanusa #iIX D{E
BB & UHIKREGIC B 1) 5 BEOFERN 5 A
L, 3B5Z0BERMRE L, s 3EED
Phlebotomus B2 ERE X 17248, Ph. papatasi
DRHRER D T5% % 5 %, BARED TREMES R
SNz 77, Joshi & I3 BHIOREBE14FESRIC B>
T1980—84FEDE D BER &R, 604%DEE
OWATZABFTET L TW1B Z & BlE L Tnd, (3)
745V TIE  FHUTIAFATL T WS b D
EXNd, Jung(1973) 3R DERS, 3024
ERREL, 4794 (9.0%) D mf EHEEEREL T
\»3%, Rajbhandari (1986) 375580 3 #iX T652
ZEBREL, 4568 (6.9%) © mf BHEEEBRLEL
TWb, (4) ‘AHSE : Joshi i31979—83FEDEIC
# b v XHHED 3R TARIFMT 2 Z T 7
27,2884 (D BE DECHFEH & T6H DL HEAE % R H
LT3,

7z, I DEZBE CHLHEINIRELREL,
AKAE6018E (18.6%), FeILiZE64588 (6.0%), K
6588 (15.5%) WHFEZZEDIz, 6) BENFE
A IR L CEEH, 3R (T AV 4« A
=), ik, EROBEEEL, FEHEMEE U TR



FT7 A=, TV 7T NERLE YOFEITED SN
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43 H—=FO—EFIE T 3BESERBELR
KRORE
R W S50 H G EE
(BEERmHA - E - EE)
B8 HE (ZEK & - /NERD
R K. 7v7vVy (F—7K-EOH)

EREHIEEN (JICA) oFOf 7 2 =2 b
D—B L LT, 1983—1984EIZh T TH —F D—
AR IZ B W TBEENEERBEREORAE S
To72o ZOF (Fetteh) IZEET7 7 7 DHEAET0
km OFRRVICAIE T 5 AOM2,000ADEE
EWONT, OO Field Station &7 > T
%,
SERENRICED - EFEIZ, EFRHRERL
<Y e T—TVETHRE L, 1983FD 9—11
B (AHIE) 198441 —4 8 (B oFED
#% pyrantel pamoate I & 5 EFERZHAA, [
F4—-8 AEEREL,

ZORER, EERIETIX, A - BEERE L EER
TSRO EL (%63, 61%), SR (&
30, 25%), HEHON (823, 27%) Bk
B (&3, 11%) vREEnl, FRETIIKR
7 A=Y RS (B8, 27%) »3&b %
Iz,

ERBITIX0.5— 1R TIE & A X OFERIIN
LTRSS Z DIk, BHEERIIER & sl
%Y, 4—6ETT TIT80%LLENMT & D EE
B L Tz, EHIGHRR, 4—6KT
E— 27 TELRE, BV ThoT0s, 3k, B
HRIFSERRRL I EAL, 10—19ETE -2
EL% BOTIEREZRL,

BHORSE, EHIB & RIS ERIT 2
2N7.4%, 11.6% L BRI U753, SR
MEIF20% L, BB ERTIIE»o7:, Bl
DOFEREI 4 A B LB oz, TR
RS D, ZOBRHEDRNS ) il N L
TWwa ZEyEZ BN,
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44 FA2zYT P aRETIEEOBE
AFLERRE
&7 B (BHIERX « F4£H)
s EX, =5 FIE S8 5
(EPE 1B )
Shonekan, R.A.0
(Y a AKRFE « AW

T4 Y 2 ) TEEE xS 3 BRI ES
D—ERFTE LT, YNETRE OFELED S
7zo ZO—BL L TEEDFEHABEMTbNIZ,
AR Y 3 AIFEE T I A OIERI50 km, EH
1,200m iZro@FiEL, ADiZB X %354
DN TH %, FEITHADO/NER 4 K2 BRE
L, I8 LU ¥ BECEFERBREZEL T, BEHI
FETEE, G51620% (i 4 —18K) 2R
ELTo BEIZFRLTY V » T—F VEETITW,
SRR D AR E R R E L 12,

BAE | EEREORBR, EheEELFH6HE
HEESUHIZEEOBENTERIRE I Nz,
EREEEZLED22.6%T, 20> bEAIR
9.5%, 7Y H#HR255.3%, HEHHNT.4%, E
B p80.5%, INNEEED0.3%, 7 =7 spbd
0.2% ThH>7zo —7, HBFEIZLMAD 44. 2%
O BN, KBET A —1336.3%, FET A—\
#313.4%, /N7 A—s3038.7%, I—F 7 A—
ND36.6%, T T NEFERL8.9%, A =—NEF
EHP5.2%TH o7,
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45 Z4YVEY - HE—LBIZHIT3ENRR
iE, B ICPMBE R Oncomelania
. quadrasiDEBHOBEIZOVT
ZRE—FB, AL 5,

CRECK - ERET - BAY)

Hb % BH B SR 57
(A - ERIT « FER)

TR ¥ (LBA « B « F4H)

Alfredo T. Santos, Bayani L. Blas,
Rogelio M. Pangilinan
(Schistosomiasis Control Service,
DOH, Manila)

RR— NV BIZIE10E R 124B LB L, T
DEFDBV A T BRI, BHBNE7BCELT
VW3, ZOBIZIZIZIEAET, 4, 117Tkm*OILE % b
D, BRDBAEMBEHAEFTITHUI Ipil ) DR
2, U dER6EWEEFO 2 H], Talibon &
Trinidad KRS N THEET 5, BLIZ1981FELL
K, CosugobiEEEERRROHAER > U
IZERRRE 2 1To T & 12 FORER, 19844 L
1985 H LB E AR 6 YA TR
Dol IThsDAEBMIE, FMRERERED
B{EHICTEL Tl 2OBRBI 3BT
BABMIIBETIRIIIERE 2D, FhAsiR0ng
hy IpilIICWAT 2 3ARCH->THELT
w3, FEETFHOERICRIFETH2 LI R
Z 508, ERIZIAERL Ty % F
N7, PREERARMIZ T R THEL T pH
6.5 TOHIRTH o720 ZDHIKIZ, 3— 54EH
W 3—4 X ARy BRI REDbN 2,
hRAEEE O. quadrasi \31BK % AKEIZ S DI
SBOBME L, TIOR8V ABICOAR
H&h b, £ ZiX Melania |&, Segmentina
B, Lymnaea B2 ¥ EBOVKEERDERL
THEY, TOILRINSOEBMMBFEL LB
HLT, b LLRBEHICTENSBWELRLT
Vw3, BEOE:ZNSDHIRIE, RR—LEBIZ
BT 3 AKEMREFITHIO, FLWREEORE
BIZ WL Dh0FHY 252 Tz,

46 BAREMBHRBERETIRICEITITEED
B Trp-p-2 DEARKEICOWT
T B, i we, BH OB
(RILK « & « FF4EH)
BCEES, MR B BB BER
(FAILK » 38 « i)

BA(EMBE RS 38 1T 2 FBEORFEICEREL
T, HFOEYREBERDOF b 7 u—L4 PL50DR
FEME R, in vitro TIXFFO P-450035M:
12, BPIZEDIETT3ZE8bholz, in vive
THERT 5720, )77 7V BOMEYHFRT
BORREMN 2D Trp-p-2 281EL, AL
5> DHEHEERN 2, X, BEBRRERCHCE
3 %, Schistosome pigment ¥ [F—:Ebi
TwbA"F e Trpp-2 L OBREZFNT -,

HiEtL 4 ) 730EREER12ED ddY <7 X
EREIERSg~ Y 212, 2 mM Trp-p-2 %0.3
mi#EL, 0.5, 1, 3, 6, 1SHFRERCREREgIC
M EEFmL, MmEFFD Trp-p-2 & #ORBINE
HTH2 N-OH-Trp-p-2 %, Ames test IZ &
DEIE L7z, Trp-p-2 EEIXERHEE AL IC B
WALz, 1EETIRERCERASNE
1o s, BREETIE 3RERECRIL. 815, 6 BEEITIZH
2. MEEBARCHE L RBOBALTZD STz, —
A, REEMNETH 2 N-OH-Trp-p- 2 1%, FERE
JurfHRRE CIIAE 1 RISV E— o 3k oh
1oo RRIX IRRRICE — 7 3B 5Tz, #
DERIX /3L EE 72, in vivo KBWTH
in vitro TH SNz L[k, REREEOET »3HE
Janiz,

Trp-p-2 & Schistosome pigment DAE T
HEANTF U EOBREICDNWT,0.02mM Trp-
p-2 2m/&~~¥F>1mg 5 mg 10mg%
37C, 1H4f] incubation L, #®O FEFOERE
Trp-p- 2 23 FHNCHEL 2o ~7F > 1 mg
TEESRD Trp-p-21335%, 5 mg T0.5%IZ5,
HUBWNRESRED SN, 2D kX, Trp-p
- 213 Schistosome pigment 1, 44&S, B
WRENCTE S h, RICEEIERVWER
FECRBEINLA[RERERET 5,



47 YUBFEPN-EBABRAOTES B,
ICHRR T A —/ L BARELRRIZDOWT
(1986—198 TEEDREIK)

m e HIHO&B, RE S,
WA FHE, FoOEh, B SR
HE fE=, 50 Ei
CGREWEX - EEh)
&  EE, AW B3
(FERTILRPE « ZEYH)
BRATERER, B IE#
(EREE 2 BARRE - WHILEERD

GEBI 1> B, 37Tk, MME I SEDOIRF T
A=\ (Eh) RER L DBOEFERL, MED
WYY (BICK - E - FEREMR, UTH
U)o KEB7 7 A N—ZTEHO VS ARRD, £
BRI RICRERI D 2, F=FV =N (2 g/
H, 58) RTHEET2HZORBTHHE L2
%, TO®F=FV—N(2 g/H, 58), Ao
=&V'—) (2 g/H, 10H) TiEERET, s
Y (0.75g/8, 473, 108) TP- LEEL
1B TH 5, GEB 2 D58, 345K, KET A —2Y(Ec)
DEF, 775ArYAFA+k3I=A (Bh) B
. ERFI3> &, 31K, Eh & Ec DEF, Bh,
INET A—NEFEE, A ba=FYV— (2.25
g/H, 58) W TER 3 IXBRT 3 BIEH 23R
72 Bh 5, <HEfI4 & 5>K378%, FE32%%, & Eh
ET - Bhit, £ BhBilE, EdF=5V -1
(2 g/H, 5H8) Tk iEfl3, 4HEPLERH
wiatt, GER6>%&, 248, 74 VEVHE, &
MR ICTHRERE, REEETCEROARK
(£ RIN(S)), EFERECER, BH, S;jIE
M, FHEREIER., FEEFR L, FFER, BB
ERIZTH Sj Bk, Ouchterlony, IEP, COP
. (REA -« E - FERERH, AR5y —
N (200mg/H432, 38), FI¥AhrFN (50
mg/km/H, 1H) THER, HREBNERIGIIE
LT, e LT, BvEaE L DRSO
HEE L FITL -AEAOHH T 20T
BHES, MAFERRIEMT 2B pRE S
720
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48 Fo7EERICEIIRBRETHXECLSE
Loy EnMBREBRENRR
LA YT FY27 (KEMRL, 7=7)
AN RE, B ER
(FMRK - BVRFERRF « B4 H)

F=7EI—R MHZ T VIR O—EEER,
1,400 2N RIC, 77 VA > T NVIEER(RE
¥915%) BL U3 1R BRER63SH) 2
@], FREREHEFAV TR - EER 2L EEHNC
BHIL, Ear e EnRSR (ERE) OHingE
it & DER(R % TRz, IEBDORIERICEB W T, MR-
EARDOLVANV (—,+, 14+, 2+, 3+) &%
DBDBOD V~NMAZHT 2 HIEGHEE DFIEIC
IFECEENEED S iz, i, MRBLUE
HRE, CRHBIIOFEHENC biEWHERE»H 572,
FRIREEARE: T ¥ OB IERE I RIS IS 28 U
REDEFRD 12D, WL OLOHERELEIZ DV
T sensitivity (FRIFBEE D 5 HARERL B &
HIEENBEDEE) & specificity (HIREHE
D5 bIRERIEEOEDES) BHE L, M
FREGIEHRS T 2 2% L 35 L sensitivity
i% specificity DL FNHME T X7z, IR & BH
REMAEDE “MREUE, BiZEARL +
E vy HELFAVS EHICE: sensitivity

(74.6%) & specificity (85.4%) 3857z,
TV H T NVEEE FROBIMNGHERIZ
54.2% & D 17.8%ic (WA H67.2%), BEREE (R
IR DAY /10 m FR) 1366.7X D 18.41 (&
DE2.4%) ThHolkns, ZOHE¥EIZ X3
sensitivity 13 69.0%, specificity 1£82.0% & &
BANCEELFR B S 0Tz, ZORERIE, R
EARESIBESE CEROHING MR EEE LD,
BEMIETULIBEICHICHTES I L E2RLT
W5, AEIIREIC & 2 HIEROBEREL Z
EPHRBZDT, KBS ERHRED Y be—)L
KBOTEYERERZ T ETHS D,
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49 H=PEOE LN LY ENRRERTH
B33kt D)Y) 7RE
BEX R, RN E

(RIRFK « BT - T4H)
D. Migwi (KEMRI, 7 =7)
FE OBE= (X - E - EB#)
TR &E— (BIBK - & - FEHR)

= 7EOEN Y EMEERITHEZ 7 L #h
RO/NFETERD & BT 251280,
KD H ) 7TEREOHE L BREHORAE R
o7, ZOEWEDERDORBIFHIT60%T, B
DR E I (HEft R TFRT) 1310.5 eggs/10m/
RTHolz, BEETNS 42Dk, 22(@FT
L PEHGEAL, VAV T ANV —ELHOR
HiX, A2E T-o7, 1985FE11H L D1987F5 A
¥ COBKERHRET 2,
FERD LAY T DS -

Mwele JlITiX, 1ET7HB0BEHARFICH
ELUZ10ERTR, 8{EFTTEH L DXL A Y 7HF
Ranl, HBFATIEH0 I G280V A YT
OSRH & iz, Mtsangatam )1 Tid 8 (@R 3 8
Bz, Mbadgi/lI'TiZ 2 B 2 [ERFCe LA )
7R &Sz, Tswele JIITE, A4 ) 73R
Hanizdoiz,

BHREDS ©

Mwele)l|, Mtsangatam)!l, Mbadgi/lliZiZ
B E i3m0z, Tswele JICIiZBSgEEIZ
B ESh oz,

AT AN — L BRREHAEREROLE

157 % ARc224b8 T, T49EIFHELTO I
Too ZDIBENAHY) 7 HREREEBE S LE
Bu33lE, b)) 7oOHmHA9E, BEHEO A
BHEIZ45EITH o 7z,

Kepe A Y 7BE L R EROSEHLE)

KA ) 7RELBEREHL 3—-5AK
Y—27 kb, DESIIEDT 223, 11—128
BWNaZE—IBHa6NTz,

50 ERBBRAREIVMCS U 2 HFEREE

DLEE
e Rk, THE M-, AR RE
&F BER (BFAEK « F4&£H)

1RO EEH R B HOBA DIRR & %
ZoNBBERDS B, BENTORIGHEDE
gy, EEFTORYYNBEOFENIZELE S.
stercoralis RERTHNL L iz, BRPEAB LU
BYURICB W T A BOEFREE (R—VIVHE,
MGL &, BHERE, ERBHE) DWW TR
Rt 21T 72,

BPARTRBE RT3 ONTHEY 1 847
D O REYHBOBDZED Sh, HEHIN/E
FETREREAD L Tz, SEHEROEF IOV
T AR L 2405 E2100% & LT 4 BOEE
BREELZHET 2, =12 riEr MGLE
(F—¥ ) »82%, MGL#% (F#—¥H) T
62%, TRMEEIEIETS6%DEINELR LT, ¥E
HTOEE D H % RELHBIIBEHER #100%
LT3k, 20E®R T8, 6BHEHETT2%, 12
RS T33%, 24B5RHE TI38.6 % L EL < WAL
770 ROEFEREIW OWVTIE, R—IL2VEE
MGLESBER BN TB D, WO THERISESE, B
BREETH o7, BT, EESHEERCED
72012, MGL ERRHENTE D, ROTR—L
2 VETHDI,

B RBRYAFOEFE D REGRBORD DFEREIZ
DB, MERHEAEROETES L VEINROR,
B, HEREEOBAPARE SEEL TV, Z
nelphic, BENTO REGHBORD & BIHRL
Tz, EFERERIZDWTIE, PHEEREL LY
6 BFRILINICRE T RETH D, MGLEEL R—
W= EDSSHROEINETIHEN T2, EA
BN ERES (1984), ZES (1983) LD &
512, ENELE L, FRHEHEL MGLELH
EDZG 2 IREIEEEDHAIENTHS EEZ
5N,



51 DIXATFAT U HRBRRATERED
ELISA FitHl=2uv T
SH E—, K5 H, £f 17X
(EIREK « FER)

VATV sRiREER (PW) Mtz
Sephacryl S-3007 VB THET 2 &, SFE
DR% 3 2DOFEHF (PW-1, PW-2)»35
5 iz, Ouchterlony Kt T, PW- 1 i3 HIFHE
&, PW-213 ESHUR & ORIIC—39 2 ik %
R L 7. (B BAFERELSREHAATEA
=)o SlENZ, FRHEREME, SEERAIFR ™R
PR 2 IME, B X UMOFEREBEME 2R
2, PW-1%& PW-2® ELISA i2 & 2%
HERL 720 2B RRERIN U 7 B 7 — v
B OWLTHEPURZBEWT ELISA 21757 & 2
5, BMEA(4—8B)TIE PW-1Xk0 % PW-2
WXL CTEWERG O, LHL, BMEH (20
—248) TIRATUROM TRZD R4 51
72 BIZMEBIMEIC D W THRHURIC TS 2 Hifk(
DHEEZHFERTAS &, RiFD, ABHOMmET
I PW-2 2L TEWEBE S Nz, RICHITR
HEREFMFCOWIRIGH 245 &, THED
B TRIZFORIGER A 5, BOMEEERT &
M6, SEETLBEMBEDIIZ L A SIS
DYHDLBbis, RIZFRERE SN O F4dE
BEMBELANT, PW-18 XU PW-2 D=
BISHEETANTHA S &, HHRLCSEEmRE
FEDIMFICH L THRHERIG R R L 120 ZDIEHD
R R O IR RE DM I L Tid, R
BIGEFRE R oz oz, (EMRHRESEME
WX A RERGIE, PW-1D8BE IR
90°C, 305732 Z LI Y KIBIZET 2R3
ZENTET:, 72, PW-20D8EEI1213, iR
MFEZ200FCFRTEILIcL>THRL 2 & 88
TE&7,

52 EERMFEEEFOMEL R
BR —5 (fBMK « B « F4H)

ez DNA Bz S L, HREROTUR 5
YNy DEEB L UZOBEFOBEEHS M

L, U ZHURS » o387 O~ 0ER{L
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ERRETT 2 Fo iz, %I plasmid vector, pBR
322% R TeB BPUFEEF O cloning 21T\
H|E U7z, SEIZIRD step & LT A-phage %D
expression vector TH 3 Agtll%x v THIEE
TFEFEEE, D cDNA sequence %8F &5
LD THRET 5, BT, RERBRL
R DHH L7 poly A* mRNA XY Gubler ®
FETER LT cDNA 2 X F 1L 724, lin-
ker % ligate U EcoRI L% A gt 11IC#HA

A13, %L T packaging LT cDNA library %
Bizo RIPURY > /82 REET 5 clone &38R
T30, Ik E. coli (RSt

Fopk & 1172 plaque % IPTG % & A 72 nitrocel-
lulose filter 2L, BHD clone »—RIME ¥

UClRERRBE > Y AMEE, —RIMEE LT

HRP conjugated ¥ ¥Hi~7 R IgG % Hwv
7:BERD AL T screening L7z, #D#5R, pri-
mary screening T 3 X104E® plaque % 4 {HD

positive clone 2358 &7z, D 4HD clone
IZ2 & secondary screening %17\>, insert D&
REANL S 3@EIF00b, 1#iIZ150b T
Ho7z0 900 b D 3ED clone iz = &HIREED

cutting site ZF/> & 2 3, FUEMICHEL,
ZD 3AD clone iZRA—D b D ELHEEE NIz, T

D900 b D cDNA OEEZHLMIZT B 12012,

plasmid vector, pTZ 18R IZANT dideoxy
chaintermination #% T DNA sequence ZF,

computer TR 21T > 7. # DHEERB S N72900
b® cDNA @ 3’ iiZid poly A additional
signal X U poly A 23388 o h, EEEFI%7

S /BEEFiC U T~z &£ 2 % open reading
frame 2SFEE LS AT rich ThH -7z,

53 Control of Aedes vectors of dengue
haemorrhagic fever in Singapore
Chan Kai Lok (Department of Zool-
ogy, National University of Sin-
gapore)

MZHERIC LD, REARAJEETH -7z, HE
NEIX, BEBEEESHEE F16% 525,
113— 1205 &K L 72, FeFz Lo
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54 [dtX7 b SHigFRNEI OS2 b D
735 PHRAPOHHE (86 - 87)

ZE EZ (AEHF « EYBE)
B IEE (FHF - BERSR)
¥ B A F HK &

(JICA7uy =27 b F—A4)
oA F5K (K - [E - F4H)

4 YRRV TR b IHD~ T v HEERICE
L7-BRT, <5 7Ry F—ea>bu—ie
ARV—y a v ERTPTH S,

AR An. sundaicus B3, BRI, BIMRE
8D - DDT BREARF I TH 5. HHD
SHEFEER DD, YD DRWEKED A
Thb, %I TRAFFIC & 25HEIRINE
iz,

BEWEC X BB e LTiE, 77— DK
b, —OBEOEDIITE2IToT. BRIZREFT
BHb, VAT 4VTUENTHD, JvE—D
KERZFC X5, &Y (&) WHHROFHHIZ £ 72
TRV, BEEES LIRERTOMGRIR
WETFxNI, SMBERTH 2R/, KEEL,
FEpsh, 8ok, BEMROWMLSALN S,
Temephos iZ & 5 FFRERIZ, NREHRLBURRE
HEB2ZVRY, BRI TE S
Zebhbbhol,

864 9 ARAD FHFITCIX, RBREED LA
BB 2 LIZHIRE D 5Tz, EASRITERDHE
ASHRHIRT D7z, BN TRAERISHULETRER
BUECHEAR L0 TH B, 8TE 4 ALIBOE,
FTIE, YHIPBRTH - 70 L ILEREMR—
R LR, BERELHBL WS, BEE
BB IRRE DR TH 2 Z L DIETHS D,
PEREBIO AL 21z oh, R OEELE
LT 3, EROHSRFNERS, BEEOfiE
BrTAERL-EEBEELENTRETHS D,

55 A small-scale field trial of S-31183 for
the control of Anopheles minimus in
Thailand

Vanida Kerdpibule, Thonbchai Deesin,
Yupha Rongsriyam, Supat Sucharit
(Mahidol University, Thailand)
T SR
E=) 7 rFEK - REEY)
(Fcposgis L)

56 X 7HROTIEHMEEFN KR
fHHE S
E~v )7 vFEK  REEY)
W.H. Cheong, K.P. Loong. G.L. Chiang,
T.W.Lim (IMR, Malaysia)

2 < 7 R ORI 2 BT 2 BOEFIEER
2, BHAOREES NIREFRRT 7MRF
ZeFvYaye ) —DEYVEEHAL, ¥
ST INNT SV F e OV Y 2 v ¥ 4 DRI
BRI 7= 1B 0D 2 A ERA TIT o 12,

BECITIRE 7S AF vy 7FFEERAY, K
ATARENLART —%L 52D, BLIELL
TREOERIHEHT 2 HiEE L 272, X < 4713500
Hz #RETLAE—A—ENLARI—1EEF
54 74 ARR—ITRNI AN, —F#E2350 Hz
DAE—H—TFSAF v 7)) ¥ —HNIZAR,
NARZ —E RTAT A4 A %L 2D1) 5 FELE)
B Thol, TNOWELBARKRET 2L, %
WO R EHR 20Ty, LR TIIRE
ERNTHE8, HLLEEINIDORRES TIC
BELLDIDT,

ZOBOBETIHLOBIIBIEIC TR 225, Fh
SHIT L 2> TV TH T 27 0BFEFRIX
Thskhotz,

57 # > 3twABDEICE TS ENEDER
xag & (HRE>5-)

Z VA VAHEENEE UTT BRI, bo
o, SHENEE L TOENIANDOEFREA LD
HTHED SN TWS, LHLLAEDHITHTH S
7 7Y A LdkicBL» TR, FBER DR B



ELLERY, A7 7V AOKETIThbhTw 3
S. dammnosum T3 DL ¥ & DFEFIRE
AFRI, SO LG % N 2 B TIER
R, v

TT7 7= DEENFER S. ochraceum TH 5,
I DREIZIBRAB20~40", FiAKE18~180 //min
(Yamagata, 1984), ¥ii®41~66 cm/sec, 7KZE
0.2~2.0cm (Yamagata and Kanayama) @
FERFD, I—t—BWNZ2IEAZOILBRER
TRVWREENL LN TV B,

W8T 2 FEREREROERCH 5, I
HBER L IERBFHTOREC L 3, BEFEMK
DIERHBEETH 2,

—FHERBF| D S512BL T Temephos % A
TEBRIC K B L, BT IEBIIHIDLLT, K
BOVI RN TIIEEERELEL, 0.18 /B0
W Tk, 103HFAKES72D 2 ppm T 200
ppm T EEFER IS M EErdotz, 721
[/MEHROTN T b ERREMEIZ 100 mB L »5 5
nigv, ZOEHELT, BUKEDDROEITIR
BCEBAORENELLI L5, ENFEER, &
BETL TITo 1 EBRPLZ  OEHFEEATRHED &
#L7zo (Umino and Suzuki, 1984; Kamimura &,
1985; Tabaru 5, 1982)

Z DFER, DK/ 53 Temephos
248 (a.i.l. 2 g #H/ITAN, 50~100m T &
12 2 MR TRATIIE, WTFhORERIZIBY
THMETREFERBEOND LS, /INEFRE
D7 LY HERBR AR BSHEL S iz,

84 oy b HMIK TORFBRIEZEIZ1979E I
Lavaderos TH#GE & 1, #DH1983% TiZ 6 #iX
THEtE S L7z,

Z DFER, Lavaderos Tt 4 12 ABR 131/
100 FTHA L, fOHX TH1983EIZ 1T
HRID 1 /10LAT &2 oz, oI s HEAED
CREITEZEELT &£ %Y (Yamagata 5,
1985), FEEARAN ST TR I BB A Ak
2 TN TR IS+ BB FRIE L 72 2 L HSE
BHaniz,

SBRICEIMESELT, 1) BROBREED
BRE, TRbBBRARDEL L BRARRBOLER
DHEERE 5Dy, 2) & S WERMEMOR FEH
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R 72 38R OB LB, 3) BAEOE
KBZMOEILF v 7, 4) EFRMRERS
DREZEFIDHER, L -T2 e8biFonT
W3,

58 ATV EATNICHIMPDRTEMMAE
L TOREDDLES:
hEE R, IEH W ;
(/1 T RS
fHHE
E )7 VFEK - REEY)

A5 U E SR L T KR H 7Y
VEBAL, ThHESRLIBRITEEIHROMEAL
712580, EBES (1972) k> THRE RN
T3,

TR, ATV EATH ETIE, BEHBRD
KA E LTOREINC, YDEIRERND LD
PEEL DO THRET 5,

1. AF¥Y YRV ATAHBEECEIT 5K
o, 1mtEl: ) O£ SEEIXTRE L H300~500
ERETh- 7, MEDEREET AR THEURE
BTh-oiz,

2. BETA2EEOBREME, WEL bARMY
T, ZOMBOBRYEECEGSh, EESER
DoNEHoT,

3. EFERT, 5 YVIRATHEBOEEC)
b O TEYHE L SR LD, 252 Tkl
BENKE S EEESN, BUIHROBAEEIIEL S
BA LTz,

4, BECNTIHEEERAN LS, SE—
FERIIL TIX, &5 ¥ v DBEANTERRIOERE
KHrrboT INEHEL THERLIH, 25D
TIIEEELRENTRD SN0z,

5. ATV EAT A% 1 BT ORMINICI0E
TRES®IZ LIS, 10HORZIZETONRET
AT APFETHEED, ZOHMREFBERZ
Y=—0.08X+9.4444TH -7z,

REDZ e, 25Y AT HIZHNT,
MIDEMNHITT 2 BEBMEDSE L, WSHHIERED
Fipolz, Thhbb, BUIHEKEALEL TEASY
YYDIBATHED HREDICENTHE I E
DIRENTZ,
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59 1986FTL—27 Y FTIMICEIET
> & BOFAT & AL ERE '
B —ER GRERA - [ - F48)
Chang Moh Seng (7 ¥ > E%ke)

19867 L —v 7 « 77 7D 7 F ER
BREABEARRERE & LFC, SCERARIERTIRBIE
&1 X VRO RHASEFITE 2 ERL 720 £
DR, o777 MBI BBEDT v 7 BOFHAT
D & 7 DENMSUZEET 2 RN DWW T HIRaT
L, BHAEER TS EB,

PSS IIMCBI BT IE (T v 78
BEt) OWATIXIINE L VRLWCEILZBIREU
», 1982FEBHBE120% (NMBEEHHEEE4L
£, 198345164 (N243FE5E),, 198444914, 1985
458, (N14HEE), 19814F2104 (N6SHEE) T
Hotz, 1986FEDFE21084H96% (54%) K7 F
Vig EEEFH RS UE—MX 0 S BESFEEL
T8Y, REOE—27139I L5100 TA
sz, 7 B 5 10H 1253 B T166/E D EINF
b7y FEARAN, B, HRRCEL, RD 5
oy~ 1RO B, Ae. albopictus, Ae.
albolineatus, Ae. malayensis 8 £ U Ae. bohar-
t, B2HBIZV oV 7 oFEFETHoIz, Ae
albopictus DFEIISTAHEETEL {, Ae ae-
gypti 1316k & Vi oz, X, 65HIX TEET
3,2628F 2 THE L 7-FER 6868, 1,126F8 2~
HEOYENFHAEL TH D house index 1321%,
Breseauindex 335T#H -7z, WTFNOHKTH
Ae. aegypti DFEHED Ae. albopictus X D 7%
Bol, ZORIY T 7 7 INDT > 7 BGRATHIR
TiX Ae. albopictus DFEEHZEL L, KEDT ~
TEEM Y UTOEERIZ Ae. aegypti LIAIF
LEZoN TN,

60 S EdBOLELUTMICEITIAR

Bi%t - 7 7 MR MORE
HOEXR (RIFEK - K - KE)
iR E

(RIFEK « BAHEHE» v AV R)

% 4 EHERO¥ERL, 000 m %88 2 2 i fBE
TEHVy, EVEQIMEDBEAKAL L UT

> TN ZPUARMRERIE, LITh b FERcE
DI ARICHAENZ EHHAL LI EN TV S,
ZOFEREHSHICT 2720, EEORL 5
THERKE L 7 v 7 BOBEMNMIORE LT 72,
FEi Y A B0 F = > <4 B T1,000m % B
z B, Tl L UFOFROEBEZICTA b b
Ty TEFRBL, TRT 20 FE CRREEL,
Z D o AARNRENMUERD 722 LT, &7
¥ TBEMUT DWW TS, (L - SR TfE
BOANDRERDRE 21T TORRE, H
AR DT H B Culex tritaeniorhyrchus,
Cx. gelidus, Cx. fscocephala i31,000m%z2# 2z %
HE TR, EEBLUDORRICH > TR bITWAH
»53BkmfE-o TWAEVIRONTIE, 5724
RESN R ol AV VEORTH1,000mBA
LOHETIIAKBCBET 2 bbb N
5 DREFEDEII T2 ANAD R 0T, L LIEE
MEL R BIHE-ST, Zhs STEEDIOEITRE
miie, 78O FBEBITH % Aedes
aegypti iZFTFHIDONTIZ, WFNOEE T HEHD
Ao NBREEFEBEHFET 5 DIxL, 1,000
mEEz AR CRERT AV Y, TUDE
BTTREL S ZOWOEERFRERE 72 5 K08
&, NEDANLEBBIOANADRL, Ae.e
aegypti DINBRIZFETE R oo b THIZIH
D Ae. albopictus BEENDIT DY & FRE
ENIZDHTH B, TODIT EH»51,000mPL ED
DR AARRME, 7> S8Rt 2
BRI HAREA 2w EBbh s,

61 SEEDGRRE
RAE =% (AT

EEDIBEIMEIX, 1890FICILE « x—1) >/
OBERE L UY 7 7Y 7 OIEREIMEEDHE
BICEAIN, 18954FEICHANAY MTEDA VF
a7 S MENBER AN TLR, HAKETZLZ
NOREHE THRES N8, B3 IFSMiMmEss
EROBIEWEDBEICHVW SNz, bMBETY
NTBLORLVIMEWMESN S X 32Tz,

L L # OB EBIEHIEDORREISER &, Z0D
W|ET, BBILI2ET, H50IRMORE:
BIRTFENSIEEEN, FRLENOERFICHT



FENERIND L1257z, BIZIENTEIZ
A oNBEFED 5\ I/ATOHIM, FEECKd 5
FHTERZNTH S, P> TEEMETH->T
b, BEEOFDOW L OPDOEELFERFIIE
T2 MFEQ AT 2T T 2 LEHNELC T, M &
VA RIZOWTHRETH - T, EEOBEMERT
DEFEME % Z2b v X S R ANEL R
Eriks,

Rt EDOER ik & L T ELISA 35
FHINTVBEY, ZITREEEOTTRLGE
HEOBORFIINT 2 ETRDOTFEILEI 72
5,

62 YIHHMBROBRIESL LU EDREERRD
RizHowT
NN BR, "RE HB
(H ARG

Y= A7 VG OBPETIEE R R AN, HE,
FUNZEB L T3, ll, ORIk 228
DHIMEB L CMAEER IS 2 U BEFHBS
Ve, INE TIIEHIDHE SN TwD, —iT
BICRERAMERTH 50, YA H VR
BHIT 3~ 405H, XikZFnlAEoBREEEE
T35, EBIZRS>OBHHIBAERICRESEL
Vo FEFBYEICIZIBEREIC X 2FTHBFREL
DT, BRIEBLVUEEZAVTY®
h B YVNMBROBEEITo 12, DWT2HIDERE
BEOHRFIICH U AR 2D 2 BHHRLD
T, WET 2, WERELTRY=AFYD b
)V A B SR U T B R TR, 1/60
M PBS (pH7.0) T4 mg/m! ZBfFEL, Fu
2VUY (2%) ETMATREELIURE LT,
FIFTIE 7Y F (Lot. 1, 2)B L UIIFE 2 (Lot
3) W, IEREEEL I, RESIOREIN
BORBRLL, EIMETY S FCREF M) 7 A
(Na,SO,) 2FERL, IETRHET »BEv A
(NH,),S0,8 L U7y v iMbisx Bz, 15
BCIIBEHIEER10ml N1 7Lk LSS
L7ze ZNFNOHHERDIHEO0. 1m/ 25, ¥ <7
HYEDLL, 27, 28 mld AL, ZH5DH
BEROBEIRICIOVWTIE, LotlB kU2 %y
RAN VBIEREDEEFCERGL, Wb
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MfEM ¥ & IR OEEIRE 2 1% L B % a8
BRBENTE T,

FEF 1, 20mkEM, 198746 A 5 H11EHTE
ERTEEMRRED/NI THFLEE4. SR 2 28,
FHCREOHER, 14FE&ICRTOEMD %,
EFEt s —CERERE L NES T, iR
Beiz ABR, E#R3E X OVESRRIAT & D RS &
BMREET %, J0RHEERICHUMELO M/ 28
L7z, SESMgICHIMASIEE D, IEHES KL,
6 A15HBERE L7,

FER2. 9RET, 198749 A 9 H168305, M
IR o SR 0D K BB T F 54 . SHEHRER
=28, 0k, ERREBICHY, 1R
IEHRBEICABE, AT 04 KE2EET 3, BAZE
EOER L BMRD D, RECHEIREMAEL,
g E THIME 27, 9 H11H41. 5RHE#KIC
PUMEL0 m/! 2#0E L, 24850452, IMFR, BelRH:
M, EFHms e D, BRI,

83 VYYHHBOREFAIRE | FHCILER
EiEM LR F & RO
B E R#E FH
( BAHEHRFART)
PN (BEBEK - & « i)

% { DIEESIMIREENEIH L2 Ste08, ZOfF
RIIBEXEFEEUERZFE>Z vy 7Y~
EE%II U, Bothrops B b o > B UEA,
IFRAIZFYAERY AL VYEO 2 EY
EHELERR Y, SBEFTHS, DL 5%
BEENEHETFIC L >TEl&Z a5 DIC
PRAMBREN, BWRIECB 2 EELMEL
o TWab,

iz, YIANVETRIVAAND LV.EEST
Wk FEH I O EIEIERA (LDso 5.3 4g/20 8
mouse) ZRT, ETPHANKRSTIIZOHE
X 1/20~1/301fET 3%, 2D Z &I3BFHEE
FALS, IMVREEERE 1 & B BE L Twd 2L %
AELTW3, .

¥/, BRDYAF L ERAUF IACRHCE
TR (FAVYIHHY, TAIAANE, hF3
ANE; e 7 FE ANE, v/ a—7AE)
DEOMBREFEECAFEREZRAR, ZhoDEE
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DRBEREIZDDTRI Lz,

FIANERITR, WHEOSZA Yo h H Y EDH
BUKL i vitro T70 b0 r U EEGIER %
~L, D 4BIEXEAFERMEREZRL 2,
Fl, PV A VMBECEDVIAY~AL
DIMIREENEHABOEEN 22 5 Z LB TE,
oD 2BOFENEML TR RO &M
RENTz,

5, 7V )AERZFR 7)Y AL (11,
X activator), Zvye A7V AL X, V
activator), ¥ 74 v .Ai¥ (I, X, XIII activator)
DE L DRBRELFRN, FOE, Ouchter-
lony B2 & 2 RO FRIZFED s iz ho T
25, PLTFRAZHIVAEMBIZE ST, Y=AH
Y EOMBERENEM £ BEREESI 2 shiz, &
DZli, L EL-RBICBT Y~V E
IFAIHYAELDECEENZ oty
EHHEEET, 4FE (FRFN#7170,000 &
56,000) 23EZ->TW3Zbeahbs T, EIL
TR R2EOZ E2RLTBY, FEEICHERE
WZETH5b,

64 ELISA (& 3/ 7% 5 SURKEDAE
BRfY HE, BEIR S, ) KT
(R A EET)

M & 72 3 0 7ERH UMM, V¥
BNESETHIEL T3, ZOHEIRED
FNEEL 2L, HMEOBEEL ~NVOPUH
BHEIETE 2w, b2 LRBREORVWAIEED
BEF % HE9IC ELISA O\ 7EADIGH 2R A7,

NTBREDBDIFEABRES, bFV 1 FEE
# F 72 BREARERE D R R RE T
570, VHFENEEELD b o LBELY
~VETHETE 28%, B L UHBMEEERD
HREBLBEIZL O ThH 5,

TR

1. ELISA iC & 3/ 7HHEORIEARESIZ10 ug
~200 ug 727z,

2. N7HES00 ug BHEHL 279 F OREREBOD
BEBRER, 3004 ¢ 445 ug, 1HEHEHEE 380
ug, SR 220 g, 5HFRGER © 105 ug,
24FERE ¢ 25 ug & iz D RISRIEIBRE & B

L7228, ®o5rUoHER 1.0ml (6448(41) *
BiEL 7o ¥ T, 16504 £ 161.39 ug, 3043
% :88.25 ug, 1HFMIR :33.59 ug, 3 KR
% 1 1.41 ug L30FLIRATRER TIPS,
SFELIN TRz hiEns,

3. ELISA iz & 291 HR-1ffi, T HR- 2 ffi#|
EARERIZ, VW $0.02~0.10 u/m!l 72>
720

4, iER1.0m! H1 HR- 1 fi=644840) % &HE
Lie 7 HF T, 15 4.4 u/ml, 3K
#:2.8u/ml, 8FFHEIEL:2.5u/ml, 24EFH
# 1.5u/ml, 48R 1 1.0 u/m/, 728§
#:0.6u/ml ) RIS OEA 2 R
L7:%%, MiETId48REEIRD0.9 u/mi 255 b
B, HELVBEOHRIEE 2T L
holz,

5. NTHREE OTRREIRI L RE L 7268
R, BHERREAE B L VISR F ICHED
BEEBDI,

65 AT HRBORELFICIOVT
B IRE (FBEKX - £HRlE)

BB 78> 6 08 B3 i Co-
brotoxin i 73 F&7,000DBFEMERY 7 F ¥
T, Postsynaptic b ¥ ¥V IZET 3, S-SHESE
SFWICHEN T Tyr-25i3 Cobrotoxin D&EWNE
HORRICHALBEERODICLETHY,
Lys-47& Arg-33DB5A A4 V88, EEHERIR
® AchR DOR&A F > DAL L BENZERT 5
EWCE-T, WEHEEET Oy 7§ 5,

Cobrotoxin D&EIZ & > THE S h - FKRHLUM
52, YEOD Cobrotoxin ZIEA L TTEHE
PikEA Y%, 0.53M ¥ (pH 2.05) IC¥BHE,
Sephadex G-1000 4 7 A TH VA% T-> T,
MEETEL2BEL 2 BEPTIMEIX100%
Cobotoxin £ RisL Tk 21E2, Z®d Fab
757 X b & Cobotoxin 3L T T & 1-7]
BEHETNREEEEMOSFE (#9157,0000 225,
Cobotoxin iZ 1 3FFiZOWT, 3 D0HiEREEH
fizE->oTWn3 LHEESIND,

KRFUMEOFICIZ, LR0EEMTiRD Iz
12, JEEEMTAS S EN TS, FEEREMETE



ix Cobotoxin & Kt L TEEEEFKT % 45tk
FEL 2V, FHUdAYiES Cobotoxin 73 FH 3
SOVEREREDI B 2D, ERiF1D2ELLK
LW TH5,

Cobotoxin THIE L 7z~ 7 A DM & &
B8 OS> T, /70l —NHiHE
%4 % % Hybridoma cell line SFEZ S 41, £
DRBREES LU~ 7 AL > DFFIC LT,
®/ 70 F—VHENKEBICEEZ NI, Co-
brotoxin Sepharose # 7 AL BT 7 4 =7 4
BRI, 1gG.LIZBL, 243F® Cobotoxin
YRIST 3 Z LosiEA S h, BACBIEDRES)
BEHHUMEICLLL T46M5mV

Baft, i HPLC 12 & 5<% 7 F mapping T
HFE~TF R 050, €/ 7 aFr—HilkostRA
kB, BITHEAIIEELS, HURPUARIER DRFER
ZEETL L ERFL TV S,

66 v —ANDMEPD 3 EOHHMEFD
mal
BE EE, e OER I T,
&N BB (HHRRAEEHT)
Eafmfg, Ll EE
FEkK - B
JIRE &g ( BARE IR

2y S—AMBERO SEONHMEATF % Se-
phadex G-200% & ' TSK gel DEAE-5PW
PRWTEEREAZ v 7977 4 — TG
RS T2, IR T %~10%Th -7z,
RERERETRI, RV 7 27IUNTIRT 4R
ERKEIC—TH o Tz, BERDITEI,
2 VIE@EIZ & D 65,000 KD s iz, 7z,
SDS-F 1+ A7 BRUEENC XV RDONIHTFE
1269,000TH 3 2 h o</ —AMBFD 3
EoWMHBmEFZ, BE—03 722y OB
XNTW3B Z esbhhot, ZFEETHMETE,
NTEOHIMEFTH2 HR 1 8L HR 2L
Sz, oHmE (HFrenT, e XNT, A
ST, ZRvehLY, F4T70n7) fERLHE
ELi

BRI MATFII60CE TEETHY, 77,
pH 2 —11THETH o7z, /N7 H & ORI
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RIEHAED HNBL T Eh s, FA5DRFIZR
Era7) oTidnl, FOBYBEREELT
WAMBTHSZ Litbhhrol,

Zhoo SEORBIMAFDO7 3/ BHEKI,
BEALR—TH o7,

67 WRE S L UIREDREFHFR
A ASER GRREER)

ITESSRIEDSIER L, FRcHaEEE L
TOBHBEDOEAR X ANFEE 3 Y NFRID
I L BHEDZ Y, ZOFTHRHEZVLODS,
AN, WE, UNTIE, FATAZXANF, dLHE
BT, ¥THRAXANFTHD, ZHIRHT
TYFHINFETH D, INOHIRAROE FRE
RO, BETA:HTHL, 2RFRTH,
MR DEDYREERS T2 D2, 7O RAXANFD
WEBE, —HIYNFIR, BEROEENS
vy, BAARTIZERIZ0—40AMERIFEIC & D FETTL
TED, ZVERTOAEZBZ T, ThHFET
FBOKEHE, BEOBEEERICLSDOTIER
, RIBRIESNTDT F747FY—vav?
WWEBHDTHS, Ld 1 BN T 2
B\,

— SR THEEIC L D, EROBLVE
B0, BEEARECHABASND, FHCFRR
BFEDOFHIIEL, THLZHRE DAY YT
HPEEBICLEbONE, IR T LVLF—,
BIUOTPFT7459F%Fy—I0LB2DTH5,

e SHEFHHEL S I X ABRIED 7 Vv
F—fEk &, KEHFELS WL APHEED 7V
WE —FEROEFERE 23 H 5,

68 EPEERUEICL 37 LAX—ERK
(BEK « 7V ¥ —WED

BRIBIIBEREORIRIGETTDATHS
2, BORFRIG, £5KGE REfilk% N3 2
IBM7UVALF—RBIZ Lo TWw 53, BLIIHBRE
TORLAHRENRE LT, 7V ALF—DF
EIFERREL, —HOBREE I DV TREFN
BETER1To 72,

1. HUSEREE | AOH9 8 5 D BREEMEEHIR % X
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RELT, HEBEGREENLTT V7 — MVRE
#21To72, WIEDOBEEEDRIE 257438, #DE
R, BFIRIGOD#57%, CAZBRYOEES
BIRG32%, BBEERE) BEESEKIE5 %,
BEAFARRIG S % Th o1, FREZT v+
WNFRKERDITH o208, AR ANFIT L BRI
TREELIRIENSH 572, |

X O—EDORERD & FEREICDOWT b
BREBUTHEL, 0.8%IcA s hDERMH -
720 0T, HIREEE L TIZ0.4%DHEERL
Boleds, EIZ1%FEHEINS,

2, SEFRIMGT  RRENWIELXDEEE R
FTEEZ29GIZDOVTARLANF, Z7ORARAN
F, TYFHNFOREFC L ABERIGEIT,
155k & 280 1 DU EOBTRICBHERIG%E
AL, 148120 % RAST 21T AR LI
RiSER Uz, ORI, AFECHBT 2R
NIGEHUEENL Tz Z L B2RLTWS,

N ETFRREEDUE (Pharmacia) @2 WTH E
WERIGE RAST THRETL, FRESE TR
HEIUREMESE VL Z EVRE N, F12, AXAN
F#, 7T FANFEETIREETRMESE VS,
SYNTFEEIILETUREMEN Z L 25T,

69 WURIAE
NE faf, B EF

GRREwA - KERD

IRl & 2 RIS N EE, ERORE
B|ICE DEBL TWL Z EMERE DFCKEEET
HwESN T3, byETYEROERSR ST
L 0EDEFTRBT:D Aedes albopictus % FAV>,
BETAOHBREOTR 2RI S €, REEHERICHE
O RERIGOZAESE L 72, HEREIX 1KLY
68 ¥ TRERMBICHE > TV 5, BOHIC L 2 KR
RIS SR RO, D% D ETHIERKICET 2H]
RERIG © AL =R & L3032 TESEL T
1~ 2K TRECEED 2 W3IHET 3,
5~ 6 FHHE L VERLIGD, BELMES BEE
A RRHE L L, 4R 2TES E 3 5 BERIGD
2EBTHD, FHLEHIT, ZD2OOKGIE
D5, RINCIIEERIGI AT, WOBIER
JEERTEDE < (Type 1), HEiziévs Type

I : BIRESUCREE, "BRERICEME & 2%, & 51
Fh L s r Typelll : BMERIGIZH 228, BER
JGiEHZ 2%, B3 L TypelV: BIER
B BIESG b EMESE & B, BIRSRICENS
TVNF— TRy, FIHBERIGENSIVE: D
FEERHR LT 00, TR SEERE IS, Aedes
albopictus BEEHURIC I3 2 %2& IgE % ELISA
BTHIELT: & 2%, EEOBHIC & 2 KRG
DFEE & IgE score & iZAHRIL 72,

—77, —BEBGRIRICOMIZ, BEERNMRIE S
Hb, BIPI2RLR, 5— 6/ &L D RE, IX
RIS EC, RFTIFRER UM 2 ks
BELL, SORIEBESEC4CCOREEME> , R
K Aedes B X U Armigeres, BAE19%% TR
RRORRELE < o 28 2 BT 1058 & b S, R
Culex L #5E, 138 T, malignant histiocytosis
THC, o EREPRIEDFERFIL, 7vv
F—IIED Arthus KIGIC L 3 D LEEINT
Wi, ZOD& D REFESGRIEDOHRE L, 16125
XOLBEZESNTEY, ZO0EDEL T
malignant histiocytosis TH 3%, 25D E b fiF
BHEhbNE, SBROWRREETH S,

10 742z 7HE, PaxXXERREICEITS
LR DENEICRIT B
£ BT, BT =
(K « B « /NERD
i S (AFAEERD)
E R GEK-E - )

BUDIZ BT 7Y ANBTEFA4Y )7
EicB\WT, RRIEEHIEESE (JICA) OF
BgH7aY27 bO—BELT, EifYa Ak
FERFE L HET/NETRECB T 2558 %2 1T-
THRIzo TORFERIZB W THLREBZOMTIING
B, B X UKERBLIC BT 2 THRIEBRZDEEER
BOERET -5 L2360 T, EERE®REEL
TWw3, AREZ TRt 7 DHEENC L 2 FB
BEEOMEXELENTH Y, RRCHREAER
5 NTHERE « SRERESERITERI N TV,
TRE L OHE L 19845F 7% & IZ85ED 2 HRE
RZZ U721, T8 %R L, Zo@E2iEY
b EICEEB X URARDOERBIC DL THEDI %
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R 22U RO ERIT12H% S50 T
WAL, &bHEVWERIZ20RFTHETH -7, B
BE1FroBI3FETIZOML, E1F1ED
% 2ERORR0% E EHD TV, B1FrHET
3 REEDERIE, 1005 %<64.0%%2 50T
BY, BCISEL 520803 % 572, 108D
B TADHER2LTEY, —Ab¥HLTlRH5
DIURATEOEERLE, 8L U0RU OSSR
VIENEAELTWB ISR T, £72
VD OBBIOFIHERIIN 6 ATHZ Z 8
birolz, YIEZZROHRIE, 142 BUROR
B E49.0%% 5D, B TR 6 4 ALULED
"% Rohiz, RO BERFFYAERE R
% £ 19604EE D b HBEDIRFUSIUT > Z & H3BH &
Lol

#eE « 10RETEDERERHE, B L UL0FLE
DHEHFEIZT 528, EFBUI BRI 2 -
7o PRERRD S, BEBERMOLOEDARD
HKERNE VIR EE>TWA Z 3R &ns, ¥
TeAHARD & 13, MR REEEL S ORMES R
BHETIERTEY, 20FERE L TIOEZI
i 3 EHLEMHE O LLENHSREOB WER
KBLTWAEZ L, BXUWk v ARBDE
EREINCLERRED, BACI VBRI TY
Bz rEZS5N,

N 74VEY 2O ZXBRICHT 2 ERKIE
BhOBE
—BESFMDZ L HE, SHDERRE
OV THEAH—
B Pz (BHIFEEA - )
EH BR
(BHEFAR, FOMES)

1983FE L D1BTED S ER, 74V e 27
o A BALER, Bacolod HAIOERICNT 3 ER
BEIEATo/MERE, FORT—F ) —2 57D
ZFHE L 7z Kanlaon |[UEEFAEFKATICEB 1 2 BE
EEHEREBOMEIC DL THRE T 2,

Jik BEI2A8HE D 1A3HD I BD 5~
7 HR, Barangay (NEAERR) DR, X UM
U—% Y —27 7 TOBBICCENE L BERRL,
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—BHBEEITo 1, BRA >/~ 3ERRL0EE,
EEws X UGB, HHER OISCA BE 5%
04T, BERIERAR, S8, NEE, FaR,
BRlR ETH B, .

faR % S EMOZRERENZ10,97084 %
Bz, FREIX0 8T, LA LI0—49RA
BE, BHRADEINC A - NEOREERRI,
FPRERBIELI IR b <8 1Mk o, ROTH
{LERE, HRREROKE, BHEER - HAk
DR, BRYE -FERE, N -FEB L UR
BERE, KERNEE, BHEE, BRERES
MAERE, WREMBRRBLSE, 203 bIY)
WRIMESREE L BFERGE, B TIPIREREYYE
73 & NZEEZDSHBIN S { & 5 Ml DR T
Hb,

R HE B D Ziehl-Neelsen $E1C & 2 8%
HRE TI312.8%, 345844805 %2R L 72,
BRI 3 1) 2 BRI IE, HEEER
ZFOMEI YT > Tn5, &S, BB, THRER
B I UIMBICHT 2B, SIMFEE, K58
H, HRCRGETEEE, BYEIRE & OHE#s
%,

Lo 2EMIB TS BIENHTESHRED
®, FTL D 2EBBRALD 2, - T
PRI S XA2BRVY, HESRHETIIE
RERCIRIUBRIIVRETH 203, BROFFEER
BRIR#EETH2, L) bIFHEKOZN, BV
WHEEE O ARE AL D L,

EEOFERD A% 5T, A, HERIEHIE
-7z, k&332 —ya OIS —
FEL L, SBROERBRINES 2T THTNE

Tz,

712 BREEEICH 3 5EmE
ST HRAKER (SKEHD

HREELEDERE, —CRE7YT L ZDRH
TR THB Z LT B, ZOHFGIZANE
BLEL, k2EHEL, 70¥EDFrvdn,
HELR LI, —HI2id > A I UNERR
NTwa, L UEREDHERIZ, BRI
BRIZAEZ THBERZ DFZFERRY R E03EV S
h, L AFEOHBRIIEN, BEORME L
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TR, EEXHIIOBITIEANERAL TV,
ZDRIFE i3, WETIRBREN, Ko
LTHDBH, FHERY T, KEBLU
AR TEROER, 1 Y FAYT7TTES,

BT, AR £ OTEPRMOIHE L EBRTE O,
ZD & ZOMBIFED—ROAL DHERS
i3, L CE oY) —, BEAT, RCBHEE
B, HE7 V7 IER AL OBEIZ—i%
WRTERKRANCHE L TNE L, BETZDS 2
FaobEL, MAEPRICZ L, 205 2 &
B b IR—nkwnd, BHECERERERSILLE
ELTW3, ZhsiRROBCEbNIERED
SOEEErBbhb, BEXRBEOFEL L TE—K
BEEHI~REZ LR, BEREHEROEINTSH S,

{BEAREHAE R I RMED K EIRRE & ERRRE & [k
TELDTHAEY, 7T« —2—F=725%%,
SER, 74YVEXDI8%R Y, HYEEKRLRL
T3, BHIANVF—ERBELE L, FEE
ESOBLUTOSBUTOFHIIRMF AT
43.6%, 74 A42%, /XS T e = 2 —F =7 T36%
WET %, BRIREBRRORSEL LTI, #K
2Tk HEBEEHEMD %, FRELEICEWT
XEERRD 2 /348, EIFEEED 1/ 2 BRENE
MmeEbh, BHEOERCEALRTELFK:ZLT
W3, RLRBYICEHERILL TV 5205, FER
E2BEMbRESND, I—FRZHHGEFRK
BRE:LTASN, BOBHEEBREDRRK L
BoTWn3, hHEK%EL, LA, 740
YD LEET R, EYIVARZSEDHL, A
JEEZIRAER Z DD ARZIC & ZHREEHNE R
bd, ZOERT4—Y—, HVRIT, I4
Ry INTF e =a—F=7, 74V, XbF
LTH?, THRCKEDARZRELLD, AR
hAD AL TbhTWwa, RN EsE
ED S bR bERZDIREEAEDREET,

FIEFDET % &1: ULBERIRIC LD T %D,
FLMOFE LI S b, TRRYIZ Z 2,

HEEHE*» KBREURMOFE L, FEHE
Thb,

13 FEFDHL
*  EER (ER - SEEER)

HRORSVLDHERZ LRLEEDOF L
A7 7V ATHBL, BAODL»sANE,
AVE, BE7YTHEVELZ>TwE, 4
FORBEHRDO = N7 AMAD1.9% 5 SR ICH->
THEAZILET 2> TL. 1% LB L, Z D
DHIXIE 1 %BATTH S, WHO DHEETIZ, A
v RO S WLEERIZ40077 & LT 58, ERIZiZ
1,000 DEEN WD EHEIND, 1 ¥ FiTid
4 ) AFERRICEER NV F—DIy Yy a3y
PMESTRBELSH D, SVLBRERINAEL TW528,
F & L TEMNOBEIDHRL L x> TKERZE S
v, vy ay, WHO B X U4
%k &0 o FH S hicib o WENERNTRES L
T3, ¥2BM3MECAEAORBOBICX -
TJALMABREL, BIREEVNVIRAEL
ol L 3BAMOZ LR,
JALMA TiZ 5 WLBEONK, B X AR
2RO LERRCREI 2 A CKEZELITo /2
bITH20, IHLBBRELS VNEFITL->T
EHEESNTH3, ¥4 BEIREND S WRERDS
2HFHY, BEBIZADOLO0ANZDE 1AL
T, FROFELE S ERM3, 000 AL THEIX L OIREE
Ths, 2EE1KIBICHT TER SR >~
F—%BE, BROBEI LW LEFORKEEE
BHLTOWOBEI D> T 5, BEEIIE
£l 74V ETHES WEER 2 AFHY,
BRI D DINS R BEFH D 5, KEIZE
T, ERTHESWESEMHIN TV, FETIX
S WEBERIXI5A, BEIZBVTIESWLOREE
RETCREET 2 HE% L > Tz, BETIE
TEEBEOHENTID 2, BFFOREEL S WD
NREREITO TV, HOWERIEET, 7
R TREENTVLEY, V77V Ey eIy
FTUVVRERTRLTWADT, HEDI vV a
oM S MER D > FE 22T T3, B
A CIIERI226EEE X, FERIT00BTROFT B B - 72
DMER BV UBIETIE354 T, WS BEEBE
BoTwb, FA4AETRLE YL TERSELITH
%, HERIZBWTHREODHRBEOHE 2R 5



&, B, KIE, BHOYBATIITRSESL, T
B L LRIDSEZ I 5 DISBRIBMEETH 5,
V7 ey 2 BEWNRT 272500 T, LER
HEDEHSWEIEE L5 DT, BREOBMD
REBEORVICOLNE LES,

14 BAZgEEIC & Biskk
HFA IEM (FEETB S - WD

RYEIRE | BE, ENEERNREIET R
LIEHET X 2EEEER, BERAEBRETHS
Lubh, KBPEED 1 EMCEERRAEZT 2
HETH 3, SEEDORREREZAMIOE?D
0.1%LAT & %20, ERRII0% DHE S ThEE AT
W3, Zhicl, 8E, 58% Y Tix0.7%%
B, ERBEADERD 5 %EBZ T35, %<
DOFiFER FETIIBREREIISTH 1 %5282
T8Y, Z20OBVOEEIBD TRV, D7D,
HROEZEIERII, THEE, PEE, FERR
EEE IFCHMELTBD, s —TDt&
=, 0%, EEMEOREIEERETET AR
{25 TWBEWSDOBEIRTH 2,

FEEERR | 2R CRBHGEREERE I,
FERAOOAEERELTHY, BRI (E
YXEZ R E ), FishE (RBRRERRRET) %
Mz EEXL, 0005 A2 & DI 2 B BE S F
ELTW3 EHEENS, 20D B80%LAEIZE
FEEEOBETHD, ZDIBT0%ULEZT Y
7 DEZ DBETH 5,

BEEERE . T7Y7, 77V 200H
Tid, KB EEERREMMRIRZ S h, &
BOEBEIEZELLHASHIZENTWS, ZhdD
s %% L, BIEERENEVIZTTRL,
FERARRC R L CRERZEE R HEE Uik 0 2 181k
BECHAD: &, HRORELBENSL, &
BREE & DM, REcL Twa,

TR - Chicxdl, BIEERICAWw3Z &
DOHFRZFEIL,ER1IALD0.INVZHRS
IRWERESTH S, bIREDBEIRE,
R1AM:DT7.44F )V (BERRIC X 2EFED
i) LT 2 LEFE EEORE S 385 5
Thb, ZDEIREFBODTREBELZT T
57, OQEORET % HD2BNTHERTE
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%, QxEerExtEE, OFROERIGES L
BT, @HSO—RHMEERY R 7 A0OPIHE
LTIFd ZE2FRIE LT, #SHERT I
nTwn3,
bEOWS | by ER AR BN
BEiF-oT»aDT, RE EORBESHECIX
% OETHIVEIRETH 5, BE, EEBIIeHT
TIT> T 3 ERRTHES, 2 EFOEEH % Y
BERCTTONTBY, HENED»S bR THHE
ENRTnw3,

15 BoliEsR L - MR DES
NE 1, BER

(RFK « & - AREE)

WA A, B BR R OER
(ERR I ERES)

ME  # GEK - EREF - F4R)

<707, FX, (FmRHEESORERL, B
HHARIMERARANIC L > TREBESH LEER
BERTHD, MEERICRAL:ChSORE
ROBIE WL DRERL, X5 ICFERRI % Jit
LESF LD T]RET 5,

EGIL, F2=Y7HERLN, €585,
3PCEDRETHRE, HESHELUFRSEDbL
TG BEOKRABATA L2 sz, RE
1A BRIESZ RRRTEY, ik 2R
L bz,

ER 2., ¥ CTIETR AN, #5 DR TR
TERMOIBEIHEL Tz, BYE & MR HIR
Lzl OB 2%, RIEL D Ernvy
EMmEEIIHIFE® & 1 Ambilhar 2 THRE%
1To72,

EF 3. 7 74 BEURBN, BELHK
3XCEDHBLDH Y, BHHRbIC THHER~T Y
TegWiani, ZoaF NERE LU
DEREZTIBTERT, F=—2, 772¥
F—N R LUREILHECTEL:, 7ooF
VBT S ) 7 EE L Sz,

R4, =54 7 HESFREMN. WOREET
EEL, KOCEZ2ERRRLILbH oIz,
TR (5 & 0 FHEI SR s, JRE
# Bithionol IZ THEERT- 72,
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RIS, 7 =7HE2TRAN, 61F 2 AtHL D
TE%2FZ, RIEIBBIZED, LEPWICHEE
R BB T &7, 3 AICAS LLTREDSH
W, ERi%Z2 UEHIER L2,

76 EhE (K EAEDIOHEEE] (DWW T
HiR &E
(DRAEART - BT

1. Lo

BRI EED60% D AR 3R EZEEIKHE S
ny, £775%DARIE b A VEORBEMRDR
B BLTuRY, X5 IZEEkBBLNTY
BRENTWID, HYEN L ZARFET S
728, AT ADBASLFEIKEERI:DIZ1H
AR 2B L T3, 20, AGHEE ¥ OBEE
WSRO H - T H, HFEENIEY) 012,
BAFR EETIZ 1 B%925,000 AL ED AL 235
L, MEAADDADKCERT 2RA[TES
LI2REBIC 5 2, EE TR, [KEBEDIOL FES
H (IWSSD) | %3 TEEICHEL T2 H#HL
EoMB L - T, 1981452519904 & TORIC
TR OEAS & FEYOBEELIIEK 2
U, 1990FECI32TONEBZNSDREEZIT
3 kO RN LEESERIN TS, ZOFT,
ZOBHDERRAEHMEST 5 L /i, 20&5
2B ERCHE L B ABEE I DWW TR L 72
Vg

2. IWSSD ok

19814 LUK, 447 IWSSD D:ERICLE L 185E
SNTEINE N VOBERRDKIL/3TH S, &
100(# N VIRESRE SN T & 12, Z DIEREHE
BT BAGEDREA, LERRIIERICETL T&
Twb, LaL, BBmsiofrEmse, B
B 240, B4RMIC OV TIZ198ELIGIEE
RS, FOEHE LTI, g EEI
BIF5AOBMISAE LT L, FHHANDOALDBE)
DBERHEID W H W 2 X5 LD DIz d > T
W32k, BNEOESERINIEINLZNI L
R EEBOBERMIERIN TS, $/, BiEX
NTWLAREROBEM S, HTHI100 N v/ ABE
KBERWDTH S,

LHED, IWSSD BB 1L T Y, iF

FI564E 5 & BEFI59EC D 4 ERITOH I FEE T
437.5BHF PV TH Y ODABEDORIZ. 1% % 5
DTW3, Z0HkY IWSSD Bh#ED #7483 580
LT3 bDD, BKOFEEREIEANIE
b3 EERY,

AGERE LR, HIROREICH -7 dDH
ERENDZDTHS, ZDIzH, LHBEDRS
hWicES, TN HHIEESRRAL TT
{Te®iTid, BT IOSFOEEB I E2 O E
%o CEET 28E - BBoMIErEEINTY
%, 72, RS EEOBMIAKEEE A B
F 2 Tz, HUBOFEMHFITER L J-BAMT GEIERAT) D
BE% & FRIBATAT 5 MBS S FBf S LT B,
3. Bbhic

B 2 IREFEObBEORE» S, $BET
OEREEDE->THB L 2, BFEFER EEORER
BRRTE D DD EEL TS, [AGHERBEYDOE
A ] 1%, FIRABOBERE2FEOICLELRR
BOBETH S, FFE EEOERREERRIIZ,
7L ERHED S HAREIRH - THwTh, H
ADOBEEFOPTIIERL UTEZ 2L, &
ZHEMEMCEE>TLE D Z 8350,

2T AT T, bYEL D B HS 2B
L, EHE0—8E LTHAML TWL 20K
BDENTWBITEID 1 248, IWSSD AD & D&
B BIS72 L E 2 T B,

17 42 FRTERBDEEK, HRHE NS
Pseudomonas aeruginosa®) FEH| 2
2DV T

By =T, KA FHE
(ZFHREKN « BED
PREAE—ER, A& 3P BIL R
(FHEEAX « E - BB

19854E £ 19865 T o 2, A ¥ Ay 7R HD
BEAKOHMBEFHNRAEOERE I L
Pseudomonas aeruginosa D25BEIZDWT, 1k
EFREHICT 5N, B XU penicillinG &
cefazolin 243 % B-lactamase ¥EM 2 HRET L
72DT, ZOBEEETRET 5o

RZMET X b O T, MICHE T car-
benicillin, cephaloridine ¥ & Uf cefoxitin 28



1,000 pg/mi LAE, cefmetazole T500 ug/
m/ LIk, cephalothin T25 pg/ml LA E& w5 &
dmuiiitE R TENESNT, —7, to-
bramycin & amikacin Tid RIF 2 RBZ AR &
iz

FEEREICDOWT, FFK - E - MEMFEZED
HESHEFEL - A2 BWT, penicillin G &
cefazolin IZ23%f 3§ % B-lactamase i&EM: % #HIE L
720 ZTORERIZ, TRTOEET, WEHITHNT
% B-lactamase IHHEIZEVRHDTH 072,

B & TOLERREEIRSZ ST R » ORGES
X U g-lactamase {EHAE &, RO HK, #
B, MERAE Oz, RERPRBIRIZA ST
BV, S8, BRETEMEL T &z,

18 BARBELEICE T 3EE 2 HEDOKRE
FKARZRLHE (1985, 1986%F)
B& BT, BESE—ES, I HEE
(RHE®A - & - Egiy)
B F|/T e TFHREK « EY)
INERY AF, BB #EXR
(BABHEZHR)

Brixzng T, FERER ELETHIRBER
PEDTOAIROBLIEDOREIRD 1 2L LT,
R KDEEMR2BAL T &7, SMEIZ, F27H
KESRETORE | &t &, BEEMT b
b, HE7 Y7, $IE, B77 V4, $EXKOD
% OEZ DETICTEE T 2 H AN b SERICE
AL TWwaEEKIZDWT, (BB L OIS
I EIT 572D TE DB DWW THRE T %,
AL, 19854 3 B> 519864E108 & T 2 48F]
i Fbh Iz, BRI, HohUONABE LT
R FRICEERRL, B CHERE (—
fesiEE, ABSERD REML . (LRI,
HAIZFELRDTo72,

1985 DRFREE, IROBETH o7z, AGEAR
& D EHREERESREB SN DRV ET
(22.2%), =v—v7 8.3%), 1 ¥ FA¥7
(3.9%) Th-o7zo LHL, ZHoFZSMMEA
PICEREF R BRALTWB D Bbh, {TBE
TONTOEDLESREITH S, FLAXT
TDIATNT x—F— (T LY, /T
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WCIEMR AR RS a . BEREROER
FIFEHETH 2 KIBEREZ, 13 & A X OELZ DAHE
K, HEKEDMRHSZ, ZOHTHA Y R A
> 7 (50.0%), 7 1 (44.2%), 7 4 Y ¥ > (31.6%)
Y, ®E7 V7 OEL TREESE» 572, 1986
EEORERZETIE, EA~(33.3%), AFva
(14.3%), 77 7 EEEE (8.3%) OEZD
EHEECEK & D EER IR R ORI & S iz,
RBEFHORH b AIEE LERC, EE7Y 70
Exic% soniz, miElOEHKE EbEDbE, &
T 4 — 5 AL DRKIE « HEROBEZIF L A
FRONZWLI EdsbdroTz,

19 A > FRTEBIRADEREK
REHAL—ER, BfE i, MU e
EREEAX - & - EF)
B T (RTHEEA - MED)
INEEY AT, B R
(AFBHEFHE)

B RMOFER FEOEFEFA & o T,
WHZ L TRERREVREHER T 2 0083 ZDET
BETEEPELIIDOEPE-S>TVWEEEST
HEE TRV, 207012, TEFHFADELIL
LRIV F—F—, BIK, BKEEFIEL,
HR2 12 RE2REKER/S L5 XBDH T3,
G, 12 FAYTEERADERIRRA TS
REGEDOREIAKIZDWT, ZOMEFRREICE
HELIZS> TREZT->70T, ZOREITOW
THRET 5,

FEKIE, HoUoy ABE LR Y FiRC
EEFERL, EbICHEZIRER T, %72,
WAL, 1985F 8 & F1986FED 6— 7 B121T-
770

ZORE, KBEMHBE 72— e D
BRI B L T 3 AOSERBER, Zh
2N75.0%, 81.3% L7 DEL, BROBGED
BYPPFED 1D LTEETH S 2 LoFEREREN
72o BB, BK, SAITNANTF—F -5 b
720 OEIE TR, KEERSRH S,
BHLEFIROMEBERLHEL TA 2 L,
19854F, 19864ELICEAL D & EPLIEAD 5D
AEFERERSIFL I s 8¥brol, 2L 7T,
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FEAHEENRETH o7 b DD, BELEE
IO RIS 2 © T 2D EIE $50%
BB s i, BKSHERRTROMESE
i3, BKRBCBBALTED, HHEEMRY
HbZEH¥EALI, LdL, HRERL 64 A
Plhiczs &, FUROMBEEEIE o 72 b O3
KBWIIBHCE LU T ABADEIS IR 2, &
KEBORFERICREELN DS Z L BRBRENT2,

80 F*¥¥ (pika) OFEWERE—SICR
ViSOV T—
NR XHB, B RN, P.G. Riwa,
WA FH, KE O E B
(RIRTK - BT - BURAEH)

F+Fv4¥ (pika) OHRBEBIRVIF L DBV
B, ZOEWEELLE L (ELEEEEICER
T2, EHE - ENOSLAEEREBERTETG
BRSEER Y2 A L TEZBNETHD, T+
7Y ¥ IIREF I BEE N 2R T R, BN
SRS (LPS-pyrogen) IZRIGL %
WEREIN TS,

4El, FIETHOEEREA DR % iR L
T, 22CERNIEFED T F V¥ F(n=9, K
H:262.2g) #ATKEKE 28C, 60% rh) 2%
L 3.8 ug/kg O LPS-pyrogen % E/-&8IkiE A
L TRBRICOFREEREL, ROBRER,

(DIERREE, SEHRD -+ 7 ¥ ¥ O EBER

(39.34°C) i3 LPS-pyrogen &itg, 203 DOHEs
PRET LARME, meERRE10.23C (A Tre:
0.73C) %AF THREFHGRIET00 0@t E
BERLUI

)" IR4EE (RR) i3, LPS ¥ aifE 108 c/
min, FEEEHAL00 ¢/min, FEHE THFI2 ¢/min &
L, TRV F¥DO RRELE L D/hE
{, BHEIICOMEETRBL T3,

(3# LRHAICIZ 3% 2 (shivering) #AE4,
TEBREREBER L Y, BEERGCEGRER
ISR ERE—ESNA SN, ZORR»SFFY
PERRVIFIZELORWERE EREED AR ST
LPS-pyrogen i & 2REGGHESH T2 Z & 4384
ShZiz oz,

81 Dry Sauna (=& 3 EREFRHOBHM

(LN %R, P.G. Riwa, /NR K5,

w OBL B OB, RE A
WA 8

(RIFK « BVHIEN « RIB4HH)

BHHIEA R—Y <k, HRAAR—Y v
PEREFIHEEREE (28C, 60% rh) KLEIC &
Btk EREYYF (60—70°C) TI0HMEEEHE
mEMZ (n=4 period), &, KER, [
#, M, FREE, RIMEOE( % ST
Lize BRERTOEEHIERA R—Y <> Dildd
%, REEOEMERZIARAAR—YZDEFR
LB oTe, kT2, BEEHIEEAR—Y <> T,
iz D OEEREIEIOERE I, T 4 v Ik
DEHEFERD A STz, T DFERIE, (1)E#
GRS R E O LIS FfERE TIHT
W5 2L, QBHERFFORBEDOELEIT
BEHBEBRE I B LTS L, ZHIRBEVEEN
ORELAC X2 BhOBEREEZOND Z L,
QIBBAEMIC & > THER I NI OIEME <
VT 4 v T RROBGETRIT, BEH{EROEKE
RISEFEI I3 b OLEISBORF2ETS
Zk, BERFRELTWHWS,

82 EMPMLISPAT SHIR (F48) —ZER
RERT « BT D TRIVEIC L BRRF
w AL MR R, RE
WA IE%KR, MR F, B AN
R A
(RIRTA - VBT - B4R

KUR28°C, 1BE60% I FET = /- BBEHIHIFER
HE CEHMMERPEHRAAR—Y = O T
2, REGEIB FCEA, 307) &L TR
FREN D BEUE (R IREFET) 2F/RL, Y—
777 4 HEPEEABEH—FTH 7wk
12 & B FITHRMGHEH, FTRMEDRER, #hed (20
537, KlEktk (570 OFITEL L REEK
e ERsETs%, ML ¢, E2BWER . B
AAR—=Y 2 « HRAFERA K=Y =D 3FC
DT T —F & HE U ZBIELOPRME « KRG
BFRRRICE L7,



FHFETIE, BCOEEABET—TH 7
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41 IMMUNO-EPIDEMIOLOGICAL SURVEY OF HUMAN PARASITOSES
IN SIND, PAKISTAN

KAORU KONDO!, MOTOHITO SANO?, YASUO NAKAJIMA?, KENJI MIYAMO;I‘O“, ’
SHIRO CHINONES, EITARO HORI®, TOSHIHIKO HAYASHI®, '
HIROSHIGE AKAHANE’ AND S. Shamin AHMED®

Department of Parasitology, School of Medicine, Kanazawa University!, Department of
Parasitology, Hamamatsu University School of Medicine?, Department of Parasitology,
Yamanashi Medical School®, Department of Parasitology, Asahikawa Medical School*,
Department of Parasitology, Veterinary Science, Azabu University’, Department of
Parasitology, Saitama Medical School®, Department of Parasitology, School of Medicine,
Fukuoka University” and Department of Zoology, Sind University®?

The immuno-epidemiological survey of parasitoses was carried out in the period from
December, 1986 to January, 1987 on 149 inhabitants in Sind, Pakistan.

The positive rate of Toxoplasma antibody by latex agglutination test was 34.2%, the
result was apparently higher than 11.7% of healthy person in Japan. The test antigens of
helminths used were Toxocara canis larval ES (TcnLES), Trichinella spiralis 1arval extracts
(TspLEX), Angiostrongylus cantonensis adult extracts (AngAEX), Dirofilaria immitis adult
extracts (DIAEX), Guathostoma hispidum larval extracts and Fasciola hepatica adult
extracts. The positive rates of antibodies by Ouchterlony’s method were 10.9% to TspLEX
and 7.4% to AngAEX, those with countercurrent electrophoresis to TcnLES and TspLEX
were 1.6% and 5.7% respectively. The positive rates of antibody titers by ELISA to AngAEX
and DiAEX were 4.2% and 3.9% respectively, however, antibodies to TcnLES and TspLEX
were not detected.

In contrast, those of Japanese were 0.8% to AngAEX, 2.6% to DiAEX, 1.3% to LES and
1.7% to TspLEX by means of ELISA. There were no significant differences in positive rates
between Sind and Japan. Considering our present results, latent infections with Trichinella
and Angiostrongylus in Sind were suggested.

42 RECENT STATUS OF PARASITIC DISEASES IN NEPAL

YouicHI IT0o, RYOUSUKE MURATA?, KENJI SODA3. AND TAKESHI HORIUCHI*
Department of Parasitology, Kitasato University School of Medicine!,
National Institute of Health, Tokyo?, Department of Public Health,
Yokohama City University, School of Medicine® and Department of Pediatric
Science, St. Marianna University School of Medicine*

Japan International Cooperation Agency decided to send the observation team composed
of 6 members who cover public health, epidemiology, microbiology, parasitology and
pediatrics in Nepal. '

This pesentation is restricted only to the observations of parasitic diseases. (1) Malaria
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is widely prevalent among inhabitants in the southern territory of Nepal along the boundary
between India. It is estimated that about 60% of the pop}il?ti‘dn “(nine millions) is exposed
to the risk of the infection and it is one of the most important diseases in this country. The
malaria situation became suddenly serious showing the number of patients of more than
fourty thousands in 1985. It is evident that the prevavence is high in the southern parts of the
country. (2) Kala-azar has been reported after 1980; the cases were 604 with the case fatality
rate of 8.0 per cent. :

(3) Filariasis seems to be prevalent not only among rural but also urban population. A
survey indicated a high positive rate of microfilaria in blood as 7.1-9.2% among people in the
central and western region. (4) Echinococcosis has been reported and a number of patients
received the operation at the hospitals in Kathomandu.

(5) Rate of infestation of the inhabitants by intestinal parasites is very high all-over the
country.

43 A SURVEY ON INTESTINAL PARASITES IN A RURAL VILLAGE IN
GHANA

MakoTo IToH!, TAN TAKAYANAGI!, SHIGEHUSA SATO!, SADAYOSHI TORIGOE?
AND R. K. ANTESON?
Department of Medical Zoology, Nagoya City University!, Department of
Pediatrics, Mie University? and Parasitology Unit, Noguchi Memorial
Institute for Medical Research, Ghana University?®

A survey on intestinal parasites was carried in a rural village in Ghana. Stool specimens
were collected from 198 persons with various ages in September-November 1983 (period A)
and from 155 persons in January-April 1984 (period B). After masstreatment with pyrantel
pamoate (Combantrin®), 98 persons who took the brug examined in April-August 1984. Stool
examinations were done by means of the direct and the Formalin-ether concentration
methods.

In both period A and B, Ascaris lumbricoides was the most common helminth (63%, 61%
respectively), followed by hookworm (30%, 259%), Trichuris trichivra (23%, 27%) and
Strongyloides stercoralis (3%, 11%). The most common protozoan parasite was Entamoeba
coli (18%, 27%). Both single and multiple infections with these species were found in more
than 80% of residents in the age group ranging from 4 to 6 years old.

The treatment with the anti-helminth drug resulted in significant reduction in the
positive rate of A. lumbricoides (7.4%) and T. trichiura (12%) but changes of the rates of
hookworm (20%) and S. stercoralis (3%) were not significant. Re-infections which might
take place during the period of the survey after the treatment may cause the underestimation
of the effectiveness of the drug.

This study was supported in part by JICA and by Ghana Government.
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44 SURVEY ON INTESTINAL PARASITES AMONG SCHOOL CHILDREN
IN JOS, NIGERIA

Ki1yoToSHI KANEKO!, MOTOHISA KAKAHASHI?, TOSHIYUKI TAKAHASHI?,
HirosHI TAKAHASHI?> AND R. A. OLAJIDE SHONEKAN®
Department of Parasitology, Aichi Medical University?,

JICA? and University of Jos®

Survey on intestinal helminths and protozoa was made on the school children in Jos,
Plateau State of Nigeria during the rainy season in June to September, 1985. A total of 620
stool samples were collected from 4 different primary schools, and they were examined by
formol-ether concentration technics. In total 12 species of parasites were detected. They
were composed of 6 species helminths and 6 protozoa. In 4 different school, helminthic
parasites occurred in 22.6% (140/620). The overall positive rares of eggs in stool specimens
were 9.5% for Ascaris lumbricoides, 5.3% for Necator americanus and 7.4% for Trichuris
trichiura. The rate of infection the with other helminths were 0.5% for Strongyloides
stercoralis, 0.3% for Hymenolepis nana and 0.2% for Taenia sp. On the other hand, intestinal
protozoan cysts occurred in 44, 2% (274/620), including specific protozoa, such as Entamoeba
coli (36.3%), Entamoeba histolytica (13.4%), Endolimax nana(8.7%), Iodamoeba buetschlii (6.
6%), Giardia lamblia (8.9%) and Chilomastix mesnili (5.2%). In Tudun-wada primary school
the intestinal protozoan infections were found higher than in the other schools.

45 SCHISTOSOMIASIS IN BOHOL ISLAND, PHILIPPINES, WITH SPECIAL
REFERENCE TO THE HABITAT CHARACTERISTICS OF THE VECTOR
SNAIL, ONCOMELANIA QUADRASI

KAzUO YASURAOKA!, YUJI IRIE!, HIROSHI TANAKAZ,
HAJIME MATSUDA?, NAOKO NIHEI?, HIROSHI SHIMOMURAS?,

ALFREDO T. SANTOS*, BAYANI L. BLAS* AND ROGELIO M. PANGILINAN*
Department of Medical Biology, Institute of Basic Medical Sciences, University of Tsukuba!l,
Department of Parasitology, The Institute of Medical Science, The University of Tokyo? Depart-
ment of Parasitology, University of Hiroshima, School of Medicine® and Schistosomiasis Control

Service, DOH, Manila*

Bohol Island lies between Southern Leyte in the east and Cebu in the west in latitude 10°N
and longitude 124°E. Oval in shape, Bohol has an area of 4,117 square kilometers. The
endemic focus of schistosomiasis in the island is confined only to the left bank of Ipil River,
or two of 46 municipalities of the province, namely Talibon and Trinidad. We have conduct-
ed malacological and epidemiological surveys in the island in 1981. As a result six new snail
colonies were found by us in 1984 and 1985. We were led by the proximity of the snail habitat
to the residence of the infected individuals. There are now 11 snail colonies in the island,
which are apparently confined to three water courses flowing into Ipil River. We studied the
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topography of places that look suitable for snails but to not harbor them in the island. It was
found that all snail positive areas are located the regions with sandy loam and with a pH of
not more than 6.5. The area has seriously been visited by a drought for the period of 3 to 4
months every 3 to 5 years. O. quadrasi is found only in spring-fed swamps and its adjoining
small creeks located in the folds of the hills, in which common fresh water snails such as
Melasia sp., Segmentina sp. and Lymnaea sp. are observed, indicating that the habitats have
never or seldom dried up all the year round. Our findings shed some light on the apparent
restriction of the endemic focus of the disease in Bohol.

46 IN VIVO METABOLISM OF TRP-P-2 IN MICE INFECTED WITH
SCHISTOSOMA JAPONICUM AND ITS ADSORPTION TO
SCHISTOSOME PIGMENT

TosHIKI AJr', HIROYUKI MATSUOKA!, AKIRA ISHII,
SAKAE ARIMOTO?, YUSUKE WATAYA? AND HIKOYA HAYATSU?
Department of Parasitology, Okayama University Medical School' and Department of
Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences, Okayama University?

Mutagen metabolizing activity of cytochrome P-450 in the liver was investigated in
connection with the liver cancer and schistosome infections. The metabolizing rate was
examined in vivo after intravenous injection of a strong mutages, Trp-p-2 derived from
tryptophan pyrolysate. Schistosoma japonicum infected and age-matched control mice were
injected with 0.3 m/ of 2mM Trp-p-2. The concentrations of Trp-p-2 and its metabolite (N
-OH-Trp-p-2) in the serum were measured periodically by Ames test. Trp-p-2 concentra-
tion decreased immediately in both groups at one hour after the injection, but the difference
was not notied. However, Trp-p-2 in infected mice remained significantly high in the serum
at 3 and 6 hours as compared with that in control mice. N-OH-Trp-p-2 in infected mice
increased gradually and showed a lower peak at 3 hours than that in control mice. The
decrease of metabolizing rate in S. japonicum infected mice was confirmed iz vivo as well as
n vitro.

Adsorption of Trp-p-2 to hematin which is thought to be the same substance as schis-
tosome pigment accumulated in the mouse liver when infected with S. japonicum was
examined. Two milliliter of 0.0l mM Trp-p-2 were incubated with 1 mg, 5 mg, or 10 mg of
hematin for one hour at 37°C. Remaining Trp-p-2 in the supernatant decreased to 35%, 0.5%
and 1.3% of the original concentration, respectively. Storong affinity of Trp-p-2 to hematin
was confirmed iz vitro. It suggested that hepatic cells in schistosomiasis were exposed to
highly concentrated Trp-p-2 or other mutagens which possess a high affinity to hematin.
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47 PARASITIC INFECTIONSVOF FOREIGN RESIDENTS DIAGNOSED IN
OUR LABORATORY, DURING THE PERIOD 1986-1987, ESPECIALLY ON
ENTAMOEBEA HISTOLYTICA AND SCHISTOSOMA JAPONICUM

MINORU YAMADA?!, HISAO YOSHIKAWA!, SHINJI MATSUDA!,
YOSHITSUGU MATSUMOTO!, TATSUYA TEGOSHI!, XIWEI CHEN!,
TSUNEzO SHIOTA!,YUKIO YOSHIDA', RYUKI KIN?,

AKI10 KOBAYASHI?, SOHTARO FUJIMOTO? AND MASATSUGU NAKAJIMA3
Department of Medical Zoology, Kyoto Prefectural University of Medicine’,
Department of Communicable Diseases, Kyoto Municipal Hospital? and
Department of Digestive Diseases, Kyoto Second Red Cross Hospital®

We examined intestinal protozoas and helminths among foreign residents during the
period 1986-1987, and six cases of these are reported. Case 1: The patient (37-year old male)
was suffered from Enfamoeba histolytica (Eh). Many trophozoites and some cysts of Eh were
found in the bloody stool. Serum antibodies to Eh were positive.  He was treated with
tinidazole (2 g/day, 5 days) and cured. He, however, excreted many cysts and so again was
treated with tinidazole (2 g/5 days), but the cysts were still appeared. Additional treatment
with metronidazole (2 g/day, 10 days) was conducted but it was not successful. He finally
cured by carbarsone administration (0.25 X3 g/day, 10 days). The results from Case 2 to Case
5 were as follows: Case 2 (34-year old male) was positive for cyst of Entamoeba coli (Ec) and
Blastocystis hominis (Bh), and Case 3 (31-year old female) was positive for cyst of Eh, Ec,
Endolimax nana, and Bh. Metronidazole treatment (2.25 g/day, 5 days) cured Case 3 but not
Case 2 who had still Bh. Case 4 (37-year old male) and Case 5 (32-year old female), a couple,
were positive for Bh and the former had cyst of Eh additionally. Only Case 5 was treated with
tinidazole (2 g/day, 5 days) and cured. Serum antibodies to Eh in Case 3 and 4 were negative.
Case 6: The patient (24-year old female), who is Phillipino and married with Japanese man,
was suffered from acute appendicitis. After surgical operation, the ova of Schistonoma
Japonicum (Sj) were detected in the sections of the appendix. In her stool 3 kinds of helminth
ova of Ascaris lumbricoides, Trichuris trichiura, and Sj were found. The former two parasites
were successfully treated with mebendazole (100 mgXx2/day, 3 days). Ova of Sj were
detected not only in appendix and in the feces but also in the rectal mucosa and in the liver.
Serum antibodies to Sj were strongly positive. One day dose of praziquantel (50 mg/kg)
successfully cured the patient, and the Sj ova continued negative in stool and antibody test
became negative thereafter.

In conclusion, we should pay attention to the importance of increasing source of parasitic
infections with increase of foreigh residents with parasites.
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48 SCREENING OF URINARY BILHARZIASIS USING REAGENT
STRIPS IN KENYA

M. F. KiLiku!, EisAKU KIMURA? AND TATSUYA KATSUMATA?
Kenya Medical Research Institute, Nairobi, Kenya' and Department of Parasitology
Institute of Tropical Medicine, Nagasaki University?

The effectiveness of urinalysis reagent strips, which detect haematuria and proteinuria
semi-quantitatively, in selecting Schistosoma haematobium egg-positive persons was studied
in a community (population 1,465) in Kwale, Coast Province, Kenya. The study put particu-
lar emphasis on comparing the efficacy of reagent strips before and after chemotherapy.

A total of 915 subjects were examined in June/July, 1986 for S. haematobium eggs,
haematuria and protenuria, which was followed by treatment with a single dose of prazi-
quantel at 40 mg/kg in July/August. Three months after treatment, another round of urime
examination was carried out including 635 subjects.

The levels of haematuria and proteinuria (negative, trace, 1+, 2 +, 3+) were found to
be strongly associated with prevalence of the egg positives. The degrees of urinary blood and
proteis were also correlated positively with the number of eggs excreted in urine. The
association and correlation were strong even after the treatment with praziquantel preva-
lence from 54.2 to 17.8% and intensity of infection from 66.7 to 18.4 eggs/10 m! of urine.

For the purpose of establishing a criterion of reagent strips, several different criteria
were compared in terms of sensitivity (% of egg-positive cases who were also reagent strip
positive) and specificity (% of egg-negative cases who were also reagent strip negative).
Neither haematuria nor proteinuria alone was sufficient as a criterion due to low sensitivity
or specificity. When a combined criterion “haematuria trace up or proteinuria 1+ up” was
applied for the selection, reasonably high sensitivity (74.6%) and specificity (84.4%) were
obtained before treatment. The reduced prevalence and intensity of infection after prazi-
quantel treatment did not affect sensitivity (69.0%) and specificity (82.0%).

In controlling urinary schistosomiasis, chemotherapy may have to be repeated. Our
present result indicated that reagent strips could be applicable even after substantial reduc-
tion of prevalence and intensity of infection by chemotherapy. The use of reagent strips
would greatly simplify the selection of persons to be treated, and facilitate large-scale control
activities.

49 CERCARIAL DENSITIES AT WATER CONTACT SITES IN AN ENDEMIC
AREA OF URINARY SCHISTOSOMIASIS IN KENYA

TATSUYA KATSUMATA!, E1IsSAKU KIMURA!, D. MIGWI?,
SHoUJI UGA® AND JUN-ICHI GYOUTEN*
Department of Parasitology, Institute of Tropical Medicine, Nagasaki University'!, Kenya Medical
Research Institute, Nairobi, Kenya? Department of Medical Zoology, Kobe University School of
Medicine® and Department of Parasitology, Ehime University School of Medicine
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Studies on cercarial densities and vector snails (B. globosus) were carried out at selected
water contact sites in a village in Kwale District, where S. haematobium was endemic.
Prevalence rate and intensity of infection (geometric mean) in the village were 60% and 10.5
eggs/10 m! of urine respectively. Along four rivers (stream) running through the village, 22
study sites were selected, where cercariometry and snail surveys were carried out twice a
mouth per site. Results obtained between November, 1985 and May, 1987 will be reported this
time.

(Distribution of cercarial in the study area)

Along Mwele River, many cercariae were detected at 8 of 10 study sites in 19-months
study period. At one site as many as 28 cercariae/50 m/ of water was recorded. Cercariae
were found at 3 of 8 study sites along Mtsangatamu River, and all 2 sites along Mbadzi River.
However, no cercariae was recorded from Tswele River.

(Distribution of infected snails)

Infected snails were found in the Rivers of Mwele, Mbadzi and Mtsangatamu, but not in
Tswele River.

(Comparison of results of cercariometry and snail survey)

A total of 749 times of survey was made at 22 study sites in 19 months. In 31 surveys,
both cercariae and infected snails were detected. Whereas, only cercariae were detected in
49 surveys, and only infected snails in 45 surveys.

(Seasonal changes in cercarial densities and the number of infected snails)

Cercarial changes in cercarial densities and the number of infected snails reached the

maximum in March-May. Another small peak was in November-December.

50 COMPARISON WITH METHODS OF FECAL EXAMINATION IN DOGS
AND A MONKEY INFECTED WITH S. STERCORALIS

KUNINORI SHIWAKU, YUICHI CHIGUSA, TERUKI KADOSAKA
AND KI1YOTOSHI KANEKO
Department of Parasitology, Aichi Medical University

The diagnosis based on fecal examinations of chronic strongyloidiasis is difficult because
of low larval outputs in feces. Dogs infected with S. stercoralis also expelled no rhabditiform
larvae in feces from about 10 weeks after infection. We repported that the decrease in larval
outputs of feces related to a decrease in a number of parasitic females and to an atrophy of
reproductive organs in parasitic females (1987). In the present study, fluctuations in a
number of rhabditiform larvae in the intestine and feces were counted with various methods
of fecal examination.

Numbers of rhabditiform larvae in contents of the intestine decreased with nearing the
anus, then those in expelled feces decreased remarkably. Four methods of fecal examination
were compared with a simple dilution method on feces just after defecation. Recovery rates
of larvae were 82% for Baermann technique, 82% for formalin-ether centrifugation technique
without a gauze, 62% formalin-ether centrifugation technique with a gauze and 56% for filter-
paper cultures at 25°C for 35 hours, against the number of larvae counted with the simple
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dilution method. Motile rhabditiform larvae in expelled feces decreased in number with time,
85% at 2 hours, 72% at 6 hours, 33% at 12 hours and 8.6% at 24 hours after defecation, at 25°C
with the simple dilution method. It considers that feces with rhabditiform larvae should be
examined within 6 hours after defecation. Although high recovery rates of larvae in feces of
dogs and a monkey infected with S. stercoralis were obtained with Baermann technique or
formalin-ether centrifugation technique, a combination of formalin-ether centrifugation
technique and filter-paper cultures seems to be useful for its simplicity and identification of
the species in practice.

51 ELISA REACTIVITY OF MAJOR ANTIGENS ISOLATED FROM
PARAGONIMUS WESTERMANI ADULT WORMS

JuN-ICHI IMAI, MAKOTO OWHASHI AND YUKIFUMI NAWA
Department of Parasitology, Miyazaki Medical College

Two antigenic fractions, termed PW-1 and PW-2, having different molecular weight,
were isolated by Sephacryl S-300 gel chromatography of Paragonimus westermani adult
worm extract. By Ouchterlony test, PW-1 was identified as egg-derived antigen, while PW-
2 was identified as ES antigen. In the present study, ELISA-reactivity of PW-1 and PW-2
was tested against sera obtained from experimentally infeced cats, paragonimiasis patients,
or from other helminthiasis patients. Pooled cat sera obtained at an acute stage of infection
(4-8 weeks) showed higher ELISA value against PW-2 than against PW-1. On the other
hand, pooled cat sera obtained at a chronic stage of infection (20-24 weeks) showed compa-
rable ELISA value against two antigens. When correlation coefficiency of the ELISA values
of the individual cat serum obtained at various time after infection was examined, PW-2
showed higher value against acute stage-serum than PW-1 did. Since sera from par-
agonimiasis patients showed comparable ELISA value against PW-1 and PW-2, these
patients were assumed as chronic stage. Sera from schistosomiasis japonicum, mansoni, or
haematobium showed significant cross-reactivity against PW-1 and PW-2. Sera from other
helminthiasis, however, did not show cross-reactivity. The cross-reactivity of PW-1 obser-
ved against schistosomiasis sara was significantly reduced by pre-treatment by heating (90°C,
30 min) of PW-1, whereas the cross-reactivity of PW-2 -against schistosomiasis sera was
reduced by diluting test serum up to 200 fold.

52 STRUCTURE AND EXPRESSION OF A GENE ENCODING AN ANTIGEN
OF TRICHINELLA SPIRALIS

KAZUO SuGANE
Department of Parasitology, School of Medicine, Shinshu University
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In order to collect a large amount of 7. spiralis antigen which is useful for im-
munodiagnosis, recombinant DNA technique was used. Total RNA was extraced from
infective larvae of T. spiralis by centrifugation through a cesium chloride cushion. Poly (A)-
rich mRNA was isolated from total RNA with oligo (dT)-cellulose gel column. Double
stranded cDNA was systhesized and ligated into the EcoRI site of g-galactosidase gene
present in Agt 11 DNA and packaged. Phages containing inserts were infected to E. coli and
screening of positive plaques was done by enzyme immunoassay. An antigenic fusion protein
extracted from E. coli was demonstrated by Western blotting analysis. ¢cDNA sequencing
was done by dideoxy chain-termination method.

53 CONTROL OF AEDES VECTORS OF':DENGUE HAEMORRHAGIC
FEVER IN SINGAPORE

CHAN KA1 Lok
Department of Zoology, National University of Singapore Kent Ridge, Singapore

(The author could not attend the meeting because of transportation trouble. The paper of
the subject was submitted and appeared in Japan. J. Trop. Med. Hyg., Vol. 16, No. 2, pp. 113
-120, 1988)

- MALARIA VECTOR CONTROL OPERATION
IN THE “NORTH SUMATRA HEALTH PROMOTION PROJECT”

MASAYUKI YASUNO!, MASAHIRO TAKAGI?, TETSUSHI KIKUCHI?,
En1 TokuHISA?, TAKESHI SUZUKI® AND TAKAYA IKEMOTO*

Division of Environmental Biology, National Institute for Environmental Studies’,
Department of Medlcal Entomology, National Institute of Health, Tokyo?,
North Sumatra Health Promotion Project Team, JICA®
and Department’of Para31t010gy, Teikyo University School of Medicine*

An integrated larval control operation against Anopheles sundaicus has been undergoing
in an coastal area of North Sumatra, Indonesia to establish an alternative control measure
to the DDT residual spraymg, as the target species was found to be exophily and exophagous
in the area.

Channeling of lagoons is promising. Both of the filling up roadside ditches and the
shading on pouds were also effective, although they were only applicable for some habitats.
The effectiveness of releasing guppies, as an biological control agent, is on the course of
evaluation. The agent can successfully control the larvae, if the density of it is continuously
high. Diminishing or vanishing of the agent was also observed, however, due to predation by
other predacious fishes, intolerable changes of the water quality and/or quantity, and over
dipersion. Larviciding by temephos was satisfactory.

On the preliminary operation conducted from September in 1986 our effort failed in
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reducing the adult density due to the precipitation which expanded the habitat to an uncon-
trollable extent, before the scheduled environmental management was carried out. On the
next one started from April in 1987 little precipitation and the effective drainage resulted.in
low adult density. This suggests the importance of the environmental management for the
malaria vector control. '

Some disagreement with the operation has arisen among villagers with progress of the
activity. More serious health education taking account both of the socio-economic merit for
villagers and their way of thinking in strongly needed.

55 A SMALL-SCALE FIELD TRIAL OF S-31183 FOR THE
CONTROL OF ANOPHELES MINIMUS IN THAILAND

VANIDA KERDPIBULE!, THONBCHAI DEESIN', YUPHA RONGSRIYAM!,
SUPAT SUCHARIT' AND T0z0 KANDA?
Department of Medical Entomology, Faculty of Tropical Medicine,
Mahidol University, Bangkok,Thailand' and Department of
Medical Zoology, St. Marianna University School of Medicine?

The insect growth regulator, S-31183 (0.5 G formulation), was applied into two slow
running streams (A and B) which were the breeding habitats of Anopheles vectors at the
dosage of 5 ppb in February 1987. The flowing rates of the stream A and B were 2.5 [/sec
and 5.2 [/sec, respectively. The evaluation of the efficacy was based on bioassay test of the
water from the streams as well as on the age determination of the collected mosquitoes.

It revealed that this insect growth regulator diffused readily from the application sites
along the streams. Twenty-four hours after appication the bioassay test of the water
collected at the check points, 150 m (stream A) and 50 m (stream B) produced 100% and 96%
emergence inhibition of Anopheles maculatus, respectively. Based on weekly observations it
showed that S-31183 (0.5 G formulation) exhibited more than 70% emergence inhibition for
An. maculatus and An. minimus for approximately one month. Likewise, the nulliparous
population of An. minimus was also decreased. It might be suggested that this compound
inhibited the emergence of the new generations of mosquitoes.

56 FIELD STUDY ON SOUND TRAPPING OF MANSONIA IN MALAYSIA

Tozo KANDA!, LOONG, K. PoAr?, CHIANG, G. LIAN?, CHEONG,
W. Hooi? anD Lim, T. Wan?
Department of Medical Zoology, St. Marianna University School of
Medicine! and Division of Medical Entomology, Institute for Medical Research,
Kuala Lumpur, Malaysia®

Two systems for the effective trapping of Mansonia of both sexes were designed and
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tested near an isolated forest swamp ecotype near an oil palm plantation at Kampong Pondok
Tanjung Hilir, Perak and an open vast swamp at Batang Berjuntai, Selangor. The responce
of Mansonia to the various wingbeat frequencies were monitored and confirmed. The
effective frequencies together with dry ice and hamster as attractants were used with the
lantern and cylinder traps. The two attractants enhanced the trapping efficiency significantly.
The trapping system consisting of a speaker emitting 500 Hz of wingbeat frequency, a
lantern, a hamster and dry ice was most suitable and effective for trapping female Mansonia.
However, for the collection of males, the system with a speaker emitting 350 Hz, a cylinder,
a hamster and dry ice proved to be good. Daily trapping at the 2 ecotypes with 2 system of
traps have collected large numbers of both sexes of Mansonia. The trapping method reduced
the palous rate extreamely in the vast swamp, but less effective in the isolated forest swamp,
though the trapping should be continued and monitored due to hiden mosquitoes in the forest.

57 CONTROL OF THE VECTORS OF ONCHOCERCIASIS IN GUATEMALA

, K. MIzZUTANI
Japan Environmental Sanitation Center

Tactics for controlling blackflies, as vectors of onchocerciasis, have done mainly by
means of larviciding to the breeding place, but the feature of the practical method between
West Africa and Central Americas are greatly different because of the diferences of the figure
of the rivers, and the method such as an airial spraying being conducted in the West Africa
can not be adopted to Central Americas where the breeding place are small and deeply
covered by canopies.

In the Republic of Guatemala, Simulium ochraceum is reported to be the main vector of
the disease, where the species can be found breeding in the streams flown in the coffee
plantation or steep mountainous area.

The typical feature of the breeding streams in Guatemala has 18-180 //min in water
amount, 41-66 cm/sec in velocity, 0.2-2.0 cm in depth and 20-40° of the grade of beds. The
important factor to obtain a successful control is to find out breeding sites. So, the great
effort must be devoted to the searching activity and the making maps of breeing sites in this
country.

On the other hand, the laboratory and field experiment using temephos revealed that the
insecticide carry did not depend on the amount or concentration of insecticide applied but on
the amount of water discharge mainly by the absorption of the insecticide to the stream bed.

According to the experimental results, the larviciding method for the blackfly in such a
streamlet as in Guatemala was established that a packed 24 g temephos 5% WP should apply
at every 50-100 m of the breeding stream in every two weeks despite of the stream size.

The pilot control study in Guatemala iniciated at Livaderos in 1979 revealed that the
ABR decreased by 1/100 in the pilot area and also 1/10 in other areas by 1983, showing the
method valuable for control the vector of onchocerciasis.

Yet, the following items remain for further studies.

1. Amount of dosing and period of application.
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2. Developement of insecticides with long cally.
3. Periodical check of insecticide susceptibility of the target species.
4 . Alternative insecticide against the development of insecticide resistance.

58 COMPARATIVE STUDIES OF POTENTIALITY AS TO NATURAL ENEM«Y
OF MOSQUITOES ON GAMBUSIA AFFINIS AND ORYZIAS LATIPES

HIDEKI SATO', AKIRA WADA! AND T0z0 KANDA?
Public Health Institute of Kawasaki City! and Department of Medical Zoology,
St. Marianna University School of Medicine? l

Mosquito fishes (Gambusia affinis) and medakaes (Oryzias latipes) showed the different

potentiallity as to natural enemy of mosquito larvae in the present study. V

1) Population density of both species were 300-500/m? in the high density waters.

2) It was showed similar density in the mixed habitat.

3) They ate a similar food in the field, because there were same food in those stomach.

4) Mosquito fishes was more excelled than medaka, about a character of attack to mosquito
larvae. i

5) Mosquito fishes was inhabited in the filthy waters, but medaka did not live in the same
waters.

59 OUTBREAK OF DENGUE AND BIOLOGIES OF THE VECTOR MOS-
QUITOES IN SARAWAK, MALAYSIA, 1986

ICHIRO MIYAGI'! AND CHANG MOH SENG?
University of the Ryukyus, Faculty of Medicine, School of Health Science’
and Vector Borne Diseases Control Programme (VBDCP), Medical Department,
Kuching, Sarawak, East Malaysia? ’ '

Dengue fever (DH) including Dengue Haemorrhagic (DHF) fever became of public
health importance in Sarawak, since 1982 when the first epidemic occurred with 120 notified
reported cases. Since then epidemics have been recorded in 1983 with 513, 1984 with 491, 1985
with 45 and 1986 with 210 cases.

Analysis of the serological results from the Institute for Medical Research in Kuala
Lumpur revealed a dengue positivity rate averaging 52.5% between 1982-1985. The cases
indicated significant increases in all the 7 divisions of Sarawak and 54% (96 cases) of the
total 210 cases in 1986 were reported from the lst division, near Kuching. In an effort to
better understand the bionomics and association of the important vector, Aedes aegypti and
the suspected vector, Aedes albopictus and other Aedes (Stegomyia) species in the transmis-
sion and propagation of DF and DHF, a collaborative entomological study was carried out
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of by the Japanese Research team and the State VBDCP Headquaters, 1986. A total of 166
ovitraps were set indoor and outdoor in the garden and forest of Kampong Tebakang,
Murara Tuang, Sir Aman, Mulu National Park and Bako National Park from July to
October. The following 5 species of Aedes (stegomyia) were collected: Ae. albopictus, Ae.
aegypti, Ae. albolineatus, Ae. malayensis and Ae. boharti, of which last two were new records
in Sarawak. Ae. albopictus with 572 larvae was most common in indoor and outdoor and Ae.
aegypti with 16 larvae was not as common as Ae. albopictus in both in and outdoors. A total
of 686 positive houses and 1,126 positive breeding habitats in 65 localities covering 3,262
premises were detected by the VBCDP team. The mean Aedes house index in 21% and
breteau index is 35. Ae. aegypti was not detected in 42 of the 65 localites surveyed as
compared to only 3 localites for Ae. albopictus.

60 STUDIES ON THE VECTOR MOSQUITOES OF JAPANESE
ENCEPHALITIS AND DENGUE FEVER AT HIGHILANDS AND
LOWLANDS IN NORTHERN THAILAND

AKIO MORI' AND AKIRA IGARASHI?
Department of Medical Zoology, Nagasaki University School of Medicine! and Department
of Virology, Institute of Tropical Medicine, Nagasaki University?

Japanese encephalitis (JE) and dengue fever have been prevailing in Northern Thailand.
Antibody positive rates against JE and dengue viruses among humans in lowlands were high,
while they were very low among Hill Tribes living over 1,000 m above the sea level. In order
to know the reason which makes this difference of positive rates of antibody against these
viruses, the population of vector mosquitoes were compared among different altitude in
Chiang Mai province from July to August, 1986.

The vector mosquitoes of JE were collected by light traps in an'izfqal pens for 2 hours after
dark. Only a few number of Culex tritaeniorvhynchus and Cx. geliduS were collected at the
villages over 1,000 m above the sea level, even though there were large rice field near the
villages. The numbers of mosquitoes increased of lower area. The survey of population
density of the vector mosquitoes of dengue fever-were carried out at the villages in lowlands
and Hill Tribes. All receptacles inside and outside: of house were observed, and mosquito
larvae in receptacles were carried back to the laboratory to identify the species. Many Aedes
aegypti were collected from the containers in the house and some Ae. albopictus were in many
kinds of receptacle outside of house with Ae. aegypti. In the villages of Hill Tribes, any water
containers with Ae. aegypti larvae was not found inside and around house. Only a few Ae.
albopictus larvae were found in bamboo stumps.

From the results mentioned above, it makes clear that Hill Tribes living over 1,000 m
above the sea level in Northern Thailand are bitten by very small numbers of the mosquitoes.
This means that they have little chance to be infected with JE and dengue viruses.
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61 IMMUNOLOGICAL ASPECT OF SNAKE VENOM

YOSHIO SAWAI
Japan Snake Institute

Following the development of analytical studies on various kind of snake venom, certain
principles which are responsible for lethal or local pathological changes induced by the
envenomation have been separated from the venom. Thus, it is suggested that immunity
against various venom factors is important to increase the effectiveness of antivenom. For
example, not only anti-lethal activity but also anti-hemorrhagic or anti-necrotic immunity
are requested in habu antivenom. In such a situation, immunity in snake venom is important
for the improvement of potency of anti-venom, analysis of pathogenesis and application to
identification of snake venom by ELISA.

62 STUDIES ON THE PREPARATION OF ANTI-YAMAKAGASHI
(RHABDOPHIS TIGRINUS)
ANTI-VENOM AND ITS CLINICAL APPLICATION

YOSHIHARU KAWAMURA AND YOSHIO SAWAI
Japan Snake Institute

Severe bites by Yamakagashi have been reported by several workers. Since 1985, study
on preparation of Yamakagashi antivenom have carried out and applied clinically to the
treatment of the patient.

Rabbits and goats were immunized the venom extracted from Duvernoy’s glands of
Yamakagashi. Toxoided venom by formalin and crude venom were used as immunizing
antigen. Anti-venom separated from the blood of immunized animals was fractionated by
sodium sulphate or ammonium sulphate and digested by pepsin. 0.1m/ of the purified anti-
venom neutralized 11, 27 and 80 mlds of the venom, respectively.

Three cases of severe bite by Yamakagashi were treated by intravenous drip of one vial
(10 m!) of the anti-venom. The hemorrhagic diathesis and coagulation abnormality of blood
of the patients recovered dramatically within few hours after the administration of the anti-
venom.
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63 IMMUNOLOGICAL STUDY ON YAMAKAGASHI SNAKE VENOM
(RHABDOPHIS T. TIGRINUS)
CROSS REACTION OF BLOOD COAGULATION ACTIVATOR
WITH VENOMS OF SOME VENOMOUS SNAKES

ATSUSHI SAKAI', YOSHIO SAWAI' AND MANABU HONMA?
Japan Snake Institute! and Department of Pathology,
School of Medicine, Gunma University?

Many snake venoms contain blood coagulation activators; Vipera russelli venom contain-
ing factor X activator, Bothrops venoms containing thrombin-like enzyme, Echis carinatus
and Rhabdophis t. tigrinus venom containing prothrombin activator. Coagulant factors
contained in snake venoms cause DIC (Disseminated Intravascular Coagulation) and acute
renal failure, and these are very important problems in snake-bite.

R. t tigrinus venom shows a strong lethal activity i.v. injection (LDs, 5.3 £g/20 g
mouse), although lethal activity becomes weaker by i.m. or s.c. injection (LDs, 147 gg and
184 1g/20 g mouse, respectively). These results suggest that lethal activity is closely con-
nected with coagulant activity. Vipera russelli venom also shows similar lethal activity like
R. t. tigrinus venom.

We investigated coagulant activities of some colubrid snake venoms (Rhabdophis s.
subminiatus, Enhydris bocourti, Enhydris chinensis, Homalopsis buccata and Boiga dendro-
phile) and examined immunological cross reaction of coagulant factors against Yamakagashi
snake venom. R. s. subminiatus venom activated prothrombin like R. {. tigrinus venom and
the other venoms activated factor X. R.f{ antiserum could repress the lethal and coagulant
activities of only R.s.s. venom.

And we examined immunological cross reaction of R..{ venom against the venoms of
Echis carinatus (factor II and X activator), Vipera russelli siamensis (factor X and V
activator) and Calloselasma rhodostoma (factor I, Xand XIII activator). Although a
precipitation line was not observed in a reaction by a micro-Ouchterlony method, only Echis
carinatus antiserum could repress the lethal and coagulant activities of R. ¢ figrinus venom.
R. . tigrinus belongs to a different family from E. carinatus and each prothrombin activator
has a difference in molecular weight (170,000 and 75,000 respectively). It is interesting that
these prothrombin activators showed a similar antigenesis.

64 APPLICATION OF ELISA FOR DETERMINATION OF VENOM
AND ANTI-HEMORRHAGIC POTENCY OF HABU

MASATOSHI NOzZAKI, YASUHIRO TOMIHARA AND MASANOBU YAMAKAWA
Department of Habu, Okinawa Prefectural Institute of Public Health

Experiments were performed to establish the quantitative methods for determination of
venom and anti-hemorrhagic potency of Habu by ELISA.
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In order to study the slight amount of venom remaining in the mascular tissue or blood
circulation caused by envenomation, and the circulating anti-hemorrhagic potency lower
than 1.0 u/m/ caused by toxoid injections or envenomation, more sensitive methods for the
determination of venom and anti-hemorrhagic potency than rabbits skin test was required.

The results obtained as follows.

1. The detection limit of Habu crude venom was 10 ng~200 ng.

2. The amount of venom remained in local mascular tissue of the rabbits which were
challenged with 500 xg Habu venom were decreased to 445 ug, 380 ug, 220 ug, 105 ug and
25 ug after 1/2, 1, 3, 5 and 24 hours respectively. But rabbits which were previously
injected Habu anti-venom 1.0 m/ (644 units) were decreased to 161.39 ug, 88.25 ug, 33.59
ng and 1.41 ug after 1/4, 1/2, 1 and 3 hours respectively.

The 500 xg of Habu venom were partially neutralized by 1 m/ (644 untis) of Habu anti-

venom within 1/2 hours and almost perfectly neutralized within 3 hours.

3. The detection limit of anti-hemorrhagic potency was 0.02~0.10 u/m/ both anti-HR-1
and anti-HR-2.

4. Anti-hemorrahgic potency of rabbits injected Habu anti-venom 1.0 m/ (anti-HR-1=644
units) intravenously were 4.4 u/m/, 2.8 u/m/, 2.5u/m/, 1.5u/m/, 1.0 u/m/ and 0.6 u/m!
after 1, 3, 8, 24, 48 and 72 hours respectively, but the hightest potency of rabbits injected
intramuscularly were 0.9 u/m/ 48 hours after injection. It suggests that intravenous
injection of anti-venom is much more effective than intramuscular injection.

5. The staffs who had been bitten by Habu or using freeze-dried venom were detected anti-
hemorrhagic potency, but another staffs could not detected.

65 IMMUNOCHEMICAL STUDIES ON COBRA NEUROTOXIN
C. C. YaNnG

Institute of Life Sciences, National Tsing Hua University,
Hsinchu, Taiwan

Cobrotoxin, a neurotoxic protein, was isolated in a crystalline state from venom of
Taiwan cobra and was proved to be the main toxic protein in cobra venom. It is a small,
basic protein consisting of a sigle peptide chain of 62 amino acid residues, cross-linked by 4
disulfide bonds.

Antisera have been prepared by injecting increasing doses of cobrotoxin with Freund’s
adjuvant into rabbits. 100% precipioable antibody (Ab) was isolated immunospecifically by
gel filtration on sephadex G-100 after the Ag-Ab complex had been dissociated with 0.53 M
formic acid-0.15 M NaCl, pH 2.05. The molecular weight of the soluble complex formed from
its papain fragments and cobrotoxin providence that cobrotoxin has three Ab combining sites
per molecule. When Ab preparations were applied to cobrotoxin-Sepharose collumn, more
than twice the amount of Ab determined by precipitin reaction was always recovered from
antisera and IgG. This indicates that rabbits hyperimmunized with cobrotoxin produce non
-precipitating (58%) as well as precipiting Ab. Non-precipitating Ab can recognize only
two Ag determinants out of the three and the precipitating Ab binds with the three. The
neutralizing capacity of the precipitating and non-precipitating Ab increased 18-fold and 23
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-fold, respectively, over that of the antisera.

Stable hybridoma cell lines producing monoclolal Ab to cobrotoxin were produced
through fusion of NS-1 cells with BALB/c mouse spleen cells hyperimmunized with
cobrotoxin. The hybrid cells were cloned and the Ab was produced in large amount both by
cell culture and by inducing Ab in ascites to BALB/c mice. The monoclonal Ab purified by
affinity chromatography was identified to be IgG., and proved to combine with two molecules
of cobrotoxin. Monoclonal Ab are not only a valuable tool in studying the mechanism of
interaction between Ag and Ab but also its therapeutic potency is 2-fold greater than that of
non-precipitating Ab. Therefore, from conventional antisera to monoclonal Ab the therapeu-
tic potency has increased 46-fold.

In view of the emerging value of reversed-phase HPLC in peptide mapping analysis, we
used this technic for the separation of antigenic peptides and determined their structure and
location in the sequence of cobrotoxin. From our preliminary results of sequence assignment
on peptide fragments with antigenic activity, three candidates of antigenic determinants were
found. In further study, well characterized monoclonal Ab will be used to select its specific
antigenic determinant, and the mechanism of interaction between antigenic determinant and
monoclonal Ab will be studied.

66 PURIFICATION OF THREE ANTI-HEMORRHAGIC FACTORS
FROM THE SERUM OF HERPESTES EDWARDSII

YASUHIRO TOMIHARA!, KAZUO YONAHA?, MASATOSHI NOZAKI',
MASANOBU YAMAKAWA!, YOSHIHARU KAWAMURA®, TAKAO KAMURA!
AND SEIZEN TOYAMA?

Department of Habu, Okinawa Prefectural Institute of Public Health?,
Department of Agricultural Chemistry, University of The Ryukyus®
and Japan Snake Institute®

Three anti-hemorrhagic factors (AHF-1, AHF-2 and AHF-3) were purified from the
serum of Herpestes edwardsii, a mongoose, by a combination of gel filtration on a Sephadex
G-200 column and a high performance liquid chromatography with a TSK gel DEAE-5PW
column. Each of the purified anti-hemorrhagic factors showed a single band on a poly-
acrylamide disc electrophoresis. The three anti-hemorrhagic factors neutralized the toxicity
of the hemorrhagic venoms of 6 species of Trimeresurus and Agkistrondon blomhoffi. The
factors inhibited also the hemorrhagic activity of HR 1 and 2, the hemorrhagic principles of
T. flavoviridis Okinawa. AHF-1, AHF-2 and AHF-3 were stable at the temperature from
0°C to 60°C and at the pH between 2.0 and 11.0. The molecular weight of the three anti-
hemorrhagic factors were estimated to be 65,000 and 69,000 by a gel filtration and a SDS-
polyacrylamide gel electrophoresis, respectively. None of precipitin line was found for the
purified anti-hemorrhagic factors with the venom of T. flavoviridis Okinawa or its hemorr-
hagic principles, HR 1 and HR 2. These results suggest that three anti-hemorrhagic factors
were not immunoglobulins but natural immunity possessed by the animals. There were little
difference in amino composition of three anti-hemorrhagic factors.
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67 IMMUNOLOGICAL ASPECT OF HYMENOPTERA STINGS AND
MOSQUITOES

ROKURO KANO
Tokyo Medical and Dental University

Cases of Hymenoptera stings are increasing recently, especially cases of stings by social
wasps (Vespidae) and social bees (Apidae), which are very aggressive. In Japan Vespa
simillima is the most dangerous species and Polistes spp. are in the next, because they build
their nests under the eaves of houses or on the bushes in the gardens. In Nagano Prefecture,
there are many cases of hornet (Vespula lewisi) stings, because the larvae and pupae in the
underground nests are edible and tasty. Many beekeepers have been stung honeybee (Apis
mellifera). In Japan usually 30-40, sometimes 70 persons die by Hymenoptera stings during
a year. The greater part of the dead persons died not by the direct effects of the venoms, but
by anaphylaxis of repeated stings. Many persons died within 1 hour by the Hymenoptera
stings.

In the mosquito bites some persons show severe symptoms and rarely die. These cases
are also caused by allergy or anaphylaxis.

Case report of Hymenoptera stings by Dr. Sohei Makino and case report of mosquito
bites by Dr. Noriko Ohtaki will be given from now.

68 ALLERGIC SYMPTOMS DUE TO HYMENOPTERA STINGS

SOHEI MAKINO, SEIICHIRO NAMAI AND RYOSUKE IKEMORI
Department of Medicine and Clinical Immunolgy, Dokkyo University
School of Medicine

Prevalece of Hymenoptera stinging hypersensitivity among approximately 80 thousand
population in Yamizo district in Tochigi was studied through questionaires send to 1,000
public health workers in that area. One hundred and 1 cases with the hypersensitivity were
reported. Fifty-seven per cent, 329, 5%, and 5% of the 101 hypersensitive cases showed local
reaction only, mild systemic reactions, severe reactions with loss of conciousness, and
longlasting local reactions, respectively. Additional survey including school students suggest-
ed that about 19 of the population at large had experiences of Hymenoptera stinging
hypersensitivity in their lives. Most of the causative insects were wasps.

Serum IgE antibodies to either one of hornet, wasp and bee venoms were found in all 29
hypersensitive cases examined except one case. All of 14 hypersensitive cases examined
showed positive skin tests to either one of these 3 venoms. These observations showed that
the hypersensitivity symptoms were induced by the significant coincidence of positive tests on
RAST or intracutaneous tests was found between wasp and hornet venoms, but not between
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waps/hornet and bee venoms. These results showed the antigenic cross-reactivity of the
venoms of wasps and hornets.

69 MOSQUITO BITES

NORIKO OHTAKI AND KEIKO OKA
Deparment of Dermatology, Tokyo Medical and Dental University,
School of Medicine

To study the mechanism of the skin reaction to mosquito bites, 120 volunteers, aged 1 to
68 years old, were experimentally exposed to female mosquito, Aedes albopictus, and observed
the skin reactions to the bites.

Mosquito bites caused two types of skin reaction; immediate and delayed. In immediate
reaction wheal appearred immediately after the bite, and disappearred within 1 to 2 hours.
Whereas, in the reaction of delayed type, the erythema appearred again 5 to 6 hours after the
bites and enlarged gradually until 24 to 48 hours, then lasted for several days. The volunteers
were divided into 4 groups according to the skin reactions, In the first group, any immediate
reaction was not observed, but delayed one was. The second group had both reactions. The
third group showed only immediate type of reaction. In the last group, no reaction was
observed. The most of infants belonged to the first or the second group, while the aged
volunteers belonged to the fourth group. Serum IgE, specific to mosquito saliva antigen, were
measured with ELISA. The titer of IgE was highly correlated with the skin reaction of
immediate type. The volunteers of the 2nd and the 3rd groups had a high IgE titer. On the
contrary, in the first and the 4th groups IgE titer remained at a low level. It is suggested,
therefore, that the immediate skin reaction is caused by a high titer of IgE, specific to
mosquito saliva antigen.

We had experienced severe cases caused by mosquito bites. The first case was a 12 years
old girl, when she visited first our clinic. She had suffered from edematous erythema with
hemorrhagic central vesiculation and high fever after the mosquito bites since 5 or 6 years of
age. The biting tests were done to make clear the causative species of mosquito. She had
high fever, temporal lymphocytopenia and severe eruptions 12 hours after the bite of Aedes
aegypti and 20 hours after the bite of Armigeres subalbatus, while only slight erythematous
lesions were observed after the bite of Culex tritaeniorhynchus and Anopheles sinensis. The
biopsy specimen from the bitten site were compatible with an Arthus reaction. The second
case was a boy. He had high fever and hepatosplenomegary. The causative species were
supposed to be Culex sp.. He died of malignant hystiocytosis (MH) at 13 years of age.

Eight severe cases of mosquito bites died of MH in Japan so far as reported. The reason
of the relation between severe cases of mosquito bites and MH remains to be clarified.
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70 THE RESEARCH FOR THE GROWTH OF INFANT
IN JOS UNIVERSITY TEACHING HOSPITAL, NIGERIA

KENSAKU HATA!, SHIGEHIKO KAMOSHITA'
TAKASHI ETO? AND MASARU NISHIGAKI®
Department of Pediatrics, Faculty of Medicine, University of Tokyo!, Department of
Maternal and Child Health, National Institute of Public Health?
and Department of Health Administration, School of Health Science,
Faculty of Medicine, University of Tokyo?

The infantile diarrhea’s research was carried out as one of JICA medical research
project. This research for the growth of infant was investigated between 1984 and 1985 in Jos
University. Teaching Hospital Nigeria. The vaccination, the measurement of body weight,
and the guidance of nutrition were undertaken in the antenatal clinic service at Jos University
Teaching Hospital. The age of mothers was between 12 and 50. The most at the first seen
was the first half in twenties. The infants were between 1st and 13th. The most of number
was the first baby by 20%. The most of age of mothers who delivered the first was teens by
64%. The maximum of mother in teenagers had 7 babies. There were some mothers over
30 years old at the first birth. One of the mother had 6 children meanly. The mean body
weights in every month were very close to that of 1960 in Japan. Malnutrition in this study
could not find out. This was thought that these people belonged to a high class society and
took enough calories to gain the body weight.

71 MEDICAL SUPPORT FOR THE INHABITANT
IN NEGROS ISLAND, PHILIPPINE

ETsusHI OKUMURA! AND HARUO YOSHI?
Department of Health Science, Kohchi Gakuen College' and
Gynecology Clinic, Moriguchi City?

Since 1983, medical examination of the poor and needy in Negros Island has been
performed with the aid of Rotary Club. Total number of patients examined during five years
(1983—1987) were enumerated 10,970 most of which were infant and thirty to forty-nine
years old female (their mother). Results of the physical findings were ranked as following;
first, the infectious respiratory diseases, then infectious intestinal disease, infectious eye
disease, parasites disease, metabolic disorder or malnutrition, dermatological disease,
psyphiatric disease, circulation system and anemia. It seems specific that so many infants had
the malnutrition or intestinal infection, while many adults had infectious respiratory disease
and lung tuberculosis. The Ziehl-Neelsen test of sputum which were examined by the
probability sampling proved positive of 12.8% (44/345).

Any sufficient medical treatment and observation of the inhabitants could not have been
done only because of our short staying (five or seven days per year), but of any inadequate
communication between our medical team and the inhabitants.
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72 MALNUTRITION IN DELELOPING COUNTRIES

RYOKUERO SUZUE
National Institute of Nutrition

Undernutrition and specific deficiency states are the main problems in the developing
countries. In many developing countries, growth failure in the pre-school group is wide-
spread and no doubt a shortfall in both energy and proteins is involved. In those developing
is involved. In those developing countries, chronic undernutrition as shown by a deficit in
height for age continues to be the main problem, though severe forms of acute undernutrition
(deficit of weight for height) also still exists in many areas with root crop staples. Problems
of specific deficiency states like nutritional anemia, vitamin A deficiency and endemic goitre
continue to pose a problem in several of the developing countries of Asia. Unlike protein-
energy malnutrition, the prevention and control of which requires long-term deficiencies are
amenable to direct interventions, e. g. nutrient distribution, fortification of foods, etc.
Nutritional anemia is widespread problem and occurs even in some of the developed coun-
tries. Efforts are needed to control what appears to be predominantly an iron deficiency
anemia, together with measures to eradicate worm infestations and infections which interfere
with the biological utilization of foods. Goitre is a problem mainly in the mountainous areas
of the Asian countries, though countries in the South Pacific are also affected. The patients
of cretinism and deaf-mutism are found frequently. Some of the countries have a national
programme for goitre control. In these countries that are making serious attempts to reduce
the problem of protein-calorie malnutrition, the main strategies appear to be directed at the
pre-school child, as well as at the pregnant and lactating women. Nutrition education has
been the mainstay of most nutrition-based activities. Education in the use of locally available
foods as weaning supplements is an important area in which greater efforts are needed at
present.

73 LEPROSY IN ASIA

TATSUO MORI
National Leprosarium Tama Zensho En

The most density area of leprosy patient is Africa but the most population of leprosy
patient is India and Southeast Asia. The numbers of leprosy patient in India estimate for 4
millions from presumption of WHO, but indeed there may be 10 millions of leprosy patient
in India. These patients are partialy controled with the sanitary department of each province
by a traveling clinic. All anti-leprosy drugs which are donated from Mission, WHO or
Sasagawa Health Memorial Foundation, are supplied with cost-free. JALMA was estab-
lished in Agra at 1962 by the support of Japanese citizens. JALMA have a out-patient clinic
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of leprosy and facility of hospital treatment at the same time some teams go out the traveling
clinic. Now this JALMA is managed by Indian Government.

There are two national leprosarium in Thailand. The density of leprosy patient is one
per thousand, appearance of new leprosy patient is horizontal about 3 thousand in year.
Leprosy control center which is set in each 16 block divided the Thailand to 16 provinces,
examines leprosy patients cooperating with department of hygine in each prefecture and their
adherent hospitals. All anti-leprosy drugs are supplied with cost-free of course.

There are two national leprosarium in Philippine and some islands have small leprosa-
rium. Anti-leprosy drugs are supplied with cost-free by the traveling clinic.

People’s Republic of China has about one hundred and fifty thousand leprosy patients,
they took a policy to isolate the leprosy patient to hospital in the past, but now they changed
to medical treatment at home and many hospitals have out patient of leprosy. DDS is made
in their country and is supplied with cost-free, but rifampicin and B663 are donated from
foreign Mission or Sasagawa Memorial Health Foundation.

In Japan, there are 7 hundred new leprosy patient in year at 1947, but now we have only
35 new leprosy patients in year. Almost all patients are borderline group patient. There was
many tuberculoid leprosy patients in outpatient of Osaka University of Japan at about from
1900 to 1940, but the tuberculoid leprosy patient decreased to half and half of T and L type
of leprosy in 1956. Now in Thailand, T and L type of leprosy patient is half and half. All
of the leprosy bacilli are killed with 2 days administration of rifampicin, then the decrease of
infection source may be influence to appearance of new leprosy patient.

74 TUBERCULOSIS IN DEVELOPING COUNTRIES

MASAKAZU AOKI
Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association
(Abstract not received in time)

75 CASES OF TROPICAL DISEASES WHICH WERE
EXPERIENCED RECENTLY

HirosHI OHARA!, ISAO EBISAWA!, HIROSHI NARUTO?,

IKUKO SEKI?, MITSUYO OMOTE? AND HAJIME MATSUDA?®
Department of Public Health, Toho University School of Medicine',
Japan International Cooperation Agency? and Department of Parasitology,
The Institute of Medical Science, The University of Tokyo?

Tropical diseases such as malaria, hepatitis, schistosomiasis are important diseases for
long-term Japanese sojourners in tropical countries in processing their health control.
Recently we experienced some of these diseases which ocurred during their stay, and further
investigations were made on the diseases.

Casel. 30 year old female staying in Tunisia. The initial symptoms were general
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malaise and fever followed by icterus. She was admitted to a hospital under a suspicion of
hepatitis, and a diagnosis of hepatitis A was made. Infection by raw oysters were strongly
suspected because she had eaten them one month before the onset.

Case 2. 27 year old male staying in Zambia. He had been engaged in technical coopera-
tion of agriculture. He visited a local hospital complaining of lumbago and hematuria. And
eggs of Schistosoma hematobium was detected in his urine.

Case 3. 24 year old male staying in Malawi. He had a high fever accompanied by chill,
and was diagnosed as falciparum malaria. Fever did not decrease in spite of the administra-
tion of chloroquine until 15th day of illness when quinine and fancidar were added for
treatment. This case was regarded as a chloroquine resistant malaria.

Case 4. 33 year old male staying in Ethiopia. He was living in the neighborhood of a
lake and had chances to eat grasses which were growing near the lake. Eggs of Fuasciola
hepatica was detected on health examination, and treatment was done with Bithionol.

Case 5. 27 year old male staying in Kenya. He began to complain of insomnia and tend
to confine himself in his house. Delusion of persecution and reference increased followed by
auditory hallucination. He consulted a doctor, and treatment was started under the diagnosis
of schizophrenia.

76 IWSSD

YASUMOTO MAGARA
The Institute of Public Health, Tokyo

(Abstract not received in time)

77 DRUG SENSITIVITY OF PSEUDOMONAS AERUGINOSA ISOLATED
FROM DRINKING WATER IN INDONESIA

YOSHIYUKI OKUWAKI!, HISAE YANAI', KOICHIRO FUJITA?,
SETSUKO TSUKIDATE? AND MASATOSHI SUGIYAMA?
Department of Microbiology, Kagawa Nutrition College!
and Department of Medical Zoology, Tokyo Medical and Dental University
School of Medicine?

The present report the results of drug sensitivity and B-lactamase activities of
Pseudomonas aeruginosa isolated from drinking water in Indonesia in 1985 and 1986.

Twenty-five strains were examined. Sensitivity testing to chemotherapeutic agents such
as carbenicillin (CBPC), cephaloridine (CER), cephalothin (CET), cefoxitin (CFX), cef-
metazole (CMZ), cefazolin (CEZ), cefusulodin (CFS), tobramycin (TOB) and amikacin
(AMK) were examined. The minimum inhibitory concentrations (MIC) were measured in
those strains which seemed to be resistant by disk agar diffusion method.

Resistance of all strains to CBPC, CER, CET, CFX, CMZ and CEZ were found at very
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high concentrations exceeding 250 x#g/m! or 1,000 xg/mi. However, almost all strains were
sensitive to TOG and AMK.

The B-lactamase activities of benzylpenicillin (PCG) and CEZ in those strains were
investigated by use of disk-agar substrate profile method. Results of 8-lactamase activities
in those strains were a low level, respectively.

78 BACTERIOLOGICAL AND CHEMICAL STUDY OF THE DRINKING
WATER IN THE TROPICAL COUNTERIES.
RECENT TWO YEARS OBSERVATION (1985, 1986)

SETSUKO TSUKIDATE!, KOICHIRO FUJITA!, MASATOSHI SUGIYAMA!,

YOSHIYUKI OKUWAKIZ, YASUKO OGASAWARA® AND TAKEO ASAKURA®
Department of Medical Zoology, Faculty of Medicine, Tokyo Medical and Dental University!,
Department of Microbiology, Kagawa Nutrition College?
and Japan Association for Tropical Medicine®

Diseases such as dysentry, endemic hepatitis and various parasitosis are still prevalent in
the tropical under-development countries. We focus our attention to the drinking water, as
it plays an important role in the outbreak and transmission of these diseases. We report here
the recent 2 years results of the bacteriological and chemical study of the drinking water in
these tropical countries. The results showed that the drinking water in these countries
contained a large amount of microorganisms, especially in these of Indonesia, Thailand,
Philippine, and chlorinization of drinking water was hardly carried out. The results suggest
that drinking water, especially in the South-East countries, is polluted by fecal contamination
with relatively high probability.

79 DRINKING WATER OF THE JAPANESE INHABITANTS
IN INDONESIA

KOICHIRO FUJITA!, SETSUKO TSUKIDATE!, MASATOSHI SUGIYAMA!,

YOsSHIYUKI OKUWAKI?, YASUKO OGASAWARA® AND TAKEO ASAKURA?
Department of Medical Zoology, Faculty of Medicine, Tokyo Medical and Dental University?,
Department of Microbiology, Kagawa Nutrition College?
and Japan Association for Tropical Medicine®

In order to know the influence of the degree of the pollution of the drinking water upon
the orally infected diseases, we carried out surveys of the drinking water at Jakarta in
Indonesia. Water samples examined were tap and well water, boiled water, filtrated water
and commercial mineral water. More than half of the tap water, boiled water as well as
mineral water were contaminated with coliform bacilli. In the drinking water after boiling
and kept in continers, the coliform bacilli were increased as compared with those of tap
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waters. Same results observed in the filtrated water. The reason for this is supposed to poor
managing of the water purifiers.

80 THERMOREGULATORY AND PYROGENIC RESPONSES IN PIKA
(WHISTLE RABBIT)

MiTsuo KosAkA, GUO-JIE YANG, PETER GEORGE RIWA,
TAKAAKI MATSUMOTO, NOBU OHWATARI AND YU-JEN FAN
Department of Environmental Physiology, Institute of
Tropical Medicine, Nagasaki University

Pikas’s better heat conservation ability thought to be due to its higher metabolic rate,
poor heat dissipation through weak panting and smaller ear surface area. Although it’s very
sensitive to narcotics, it responds poorly to intraperitoneal lipopolysaccharide (LPS)
pyrogen.

In this experiment 9 pikas (mean body weight: 262.2 g) reared at 22°C were subjected to
intravenous LPS pyrogen (3.8 ug/kg) in the environmental control chamber (temp. 28°C and
60% r. h.). Throughout the experiment the animals were unrestrained in cages with thermis-
ter probe in situ deep in rectum and fixed to the tail by adhesive plaster. Fifteen minutes prior
to i. v. pyrogen injection, rectal temperature (The) and respiratory rate (RR) were recorded
every 5 minutes, and thereafter every 10 minutes. The LPS pyrogen evoked a monophasic
fever (mean peak Tre: 40.23°C, mean 4Tre: 0.73°C+0.3°C) which persisted for 70 minutes
after a mean latent period of 20 minutes. RR decreased from precontrol rate of 108 ¢/min to
100 ¢/min at the peak of fever to a low 92 ¢/min at the end of the pyrexia. It was also
observed that the pika developed piloerection and shivering during the rising phase of the
fever. Occasionally they licked their body but mostly they had minimal movement during the
pyrexic period. These observation show that pika rabbits can elicit fever with i. v. LPS
pyrogen but the heat loss mechanisms differ from those of albino rabbits.

81 HEAT BALANCE DURING THERMAL STIMULATION
IN DRY SAUNA

MASAKI YAMAUCHI, PETER GEORGE RIWA, MITSUO KOSAKA,
Yu-JEN FaN, CHI-MING CHEN, NOBU OHWATARI
AND TAKAKI MATSUMOTO
Department of Environmental Physiology, Institute of
Tropical Medicine, Nagasaki University

The subjects were a tropical resident (Tanzania, 37 years old, male) and a Japanese
sportsman (sprinter, 33 years old, male) in this study. The changes in metabolic rate,
respiratory rate, pulse rate, blood pressure, skin temperature and body weight during 30
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minutes sauna heat load (60—70°C) were measured after 30 minutes resting in an environmen-
tal control chamber (room temperature 28°C, humidity 60%). The pulse rate in the tropical
subject was higher than that of the Japanese sportsman (in both subjects, n=4 period of
experiments), while the metabolic rate in the tropical subject was conversely lower. But the
increase rate in pulse rate and metabolic rate during heat load in the tropical subject was
lower compared to that of the Japanese subject. And considerable increase of respiratory
rate and in a few case, the rapid and shallow breathing similar to thermal panting were
observed in the tropical subject. From these results the following comments are drawn: (1)
a pulse rate and metabolic rate during heat load changed in parallel in both subjects, (2) a
stable and smaller change rate of metabolism during heat load observed in the tropical
subject suggests the habituation due to a raised threshold of heat sensitivity, (3) a consider-
able increase of respiratory rate and the rapid and shallow breathing similar to thermal
panting observed in the tropical subject suggests the survival of thermal panting still in
human being.

82 DETERMINATION OF HEAT ACCLIMATIZATION BY CAPACITANCE
HYGROMETER-SWEAT CAPTURE CAPSULE METHOD

YUu-JEN FAN, M1Tsuo Kosaka, NOBU OHWATARI,
MASAKI YAMAUCHI, TAKAAKI MATSUMOTO, GUO-JIE YANG
AND CHI-MING CHEN
Department of Environmental Physiology, Institute of
Tropical Medicine, Nagasaki University

Measurements of sweat rate in tropical and Japanese subjects were performed in an
environmental control chamber (room temperature 28°C, humidity 60%). Local heat load
(43°C water bath) was applied on lower legs (30 min, and 20 min) to induce thermal sweating
responses. The indicators of thermoregulatory heat loss responses such as sweat onset time,
threshold oral temperature for sweating and sweat volumes (for 20 min during heat load, for
5 min after heat load) etc. were simultaneously measured by using thermography and
capacitance hygrometer-sweat capture capsule method. By analyzing the data of tropical
inhabitants and Japanese (sportsmen and non-sportsmen), the central and peripheral mecha-
nisms of heat acclimatization were investigated. In this study, a new quantitative calibration
by using capacitance hygrometer-sweat capture capsule method was devised, i. e., on the top
of the capnule fixed to the skin of subject, a small hole was made, through which, subject’s
sweat or 30°C 0.4596 NaCl solutions (0.01, 0.02, 0.03 and 0.04 m/) were precisely dropped into
the capsule with a micropipette and hole sealed. Relative humidity changes (% r.h.) of the
capsule were continuously recorded by capacitance hygrometer. By calculating the absolute
humidity from relative humidity, sweat rate (mg/cm?+min) could be obtained and sweat
volume was quantitatively decided by the sweat rate. (Fan-Kosaka method). This new
method made the measurement of sweat volume simple and accurate, and that these experi-
mental modalities may be utilized in further determination of physiological mechanisms of
hear acclimatization.
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