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Parasitological Baseline Data in the Pilot Area, Mwachinga
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Abstract: A cross-sectional epidemiological survey on Schistosoma haematobium infection
was carried out in a small community in the coastal area of Kenya. From the 1,206 registered
inhabitants, 853 urine specimens were examined. The overall prevalence and intensity of
infection were 68.2 percent and 50.0/hour respectively. Some demographical and geographical
differences of infection were analyzed. The profile of age-related distribution showed sexual
differences in the prevalence and intensity of infection, the prevalence of heavy infection
(>1,000/hour) and the prevalence of gross hematuria. Those of females are higher than those
of males especially after adolescence. This is probably due to the difference in water contact
behavior. The marked higher prevalence and intensity of infection were observed among people
who lived along the branch of a main river than those who lived along the main river. The
difference might be due to the different degree of contamination in the rivers. There was no
difference in prevalence and intensity of infection among the three main tribes.

INTRODUCTION

The coast area in Kenya has long been well known as an endemic area of Schistosoma
haematobium infection (Highton, 1974). We started a research and control program on schisto-
somiasis in 1981. On the basis of a preliminary study on the distribution of the disease
performed in August and September of 1981, an area called Mwachinga village was chosen as the
study area (Figure 1). It is located in the Hinterland area, 20 km from Kwale town. The main
reasons for the choice of this area were: 1) the village represented typical Hinterland
conditions; 2) the village has a water pipeline which was inadequately used by the inhabitants for
a long period of time and, therefore, could be used as a control tool in future; 3) a laboratory is
conveniently located in nearby Kwale; and 4) cooperation was good among villagers and
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authorities.
The present paper is a report on the first parasitological study in our study area. The main

purpose of the study was to obtain baseline data on the prevalence and the intensity of infection
and to determine in detail the present status of infection of inhabitants living in the area. The
results obtained here will be indispensable in beginning a cohort study on the transmission of the

disease.
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Figure 2 Population pyramid in June, 1982.

DESCRIPTION OF THE STUDY AREA (Figure 1)

The area is not geographically isolated and so permits interaction between inhabitants and
people living outside the village. The land is undulating, dotted with houses on the hill area, and
partially cultivated. The main crops are corn (maize) and cassava, harvested mostly for local
use. There are no irrigation canals for cultivation in the area and the inhabitants farm only in the
rainy season. Along the river banks, banana trees, coconut palms and sugar cane are planted,
while cashew nut trees are plentiful in the hill area. Fishing has not been established as an
industry but the people often fish from the river for their own consumption.

A river named Marere flows from southwest to north through the village and serves as a
limiting boundary in the east. The river also has a dam with an artificial lake located upstream.
Downstream, the river joins a branch called Kadingo which seasonally flows through the middle
of the village. In the dry season, the Kadingo river branch almost completely dries up leaving
random pools in some areas. Although there was a main water pipeline, the villagers were
forced to go either to the river or to the branch to collect water because the pipeline had been
constructed mainly for Mombasa, the second biggest city in Kenya. There were only three taps
along it and no other safe water sources such as boreholes and wells.

PopruraTiON CENSUS

Population census and mapping were carried out for the whole village and some of the areas
along the river during the period between December 1981 and February 1982. Every house
and every person was given a serial number and information such as name, sex, date of birth,



176

date of arrival in the village and tribe was collected. The locations of the houses and footpaths
were marked on the map (Figure 1).

The total population registered as residents at the first stage of the survey was 1,206
consisting of 540 males and 666 females. The population pyramid showed a typical pattern for a
rural area of Kenya, namely, a relatively smaller number of males than females especially in the
younger adult groups (Figure 2). The Duruma (35.8%) and Digo (51.7%) are the main tribes
living in this area. The Digo people live in the northern part of the village and the Duruma live
in the southern part. The third biggest tribe is the Giryama (10.7%). Population movement
does not seem to be frequent except for younger male adults who tend to move to town for
employment.

MATERIALS AND METHODS

The urine examination of villagers was carried out in May and June, 1982. Only a single
urine sample from each individual was examined.

A quantitative examination of eggs in each urine sample was carried out by following the
nuclepore method (Peters ef al., 1976). Membranes with 12 m porosity and 25 mm in
diameter were used to reduce the chance of clogging which occurs frequently when using a
smaller poresize and diameter membrane. Egg count per unit of time was applied to determine
the intensity of infection, based upon the data obtained from our recent research (Shimada et al.,
1987).

The collection of urine was carried out between 10.30 a.m. and 1.30 p.m.. Briefly, people
were requested to urinate after 10.30 a.m., to discard their first urine and wait for at least one
hour before collecting the second sample. The total volume of the second urination was
collected and a part of it was filtered adjusting the number of eggs on the filter to a readable
count on the same day. Total egg count was calculated according to the volume of filtered urine
and the period of time between the first and the second urination. For the calculation of
geometric mean value of egg count, a log;o (N+1) transformation was applied to all egg counts.

The color of urine samples was also recorded. It was classified into yellow, brown and red.
The last two urine colors were regarded as gross hematuria.

All data were coded in computers and analyzed by using our own programs or the SAS®
programs (SAS Institute Inc.).

REsSULTS

— Participation —

Of the 1,206 inhabitants first registered by census, 853 provided urine specimens suitable
for the examination of the ova of S. haematobium. The participation rates of males and females
were 68.9 and 72.2%, respectively. A relatively low response to the examination was observed
in females under 5 years of age and in young adult males (Table 1).

— Age and sex distribution of prevalence of infection —

The results are summarized in Figure 3. The ova of S. haematobium were found in 582 or
68.2% of subjects examined in this study. The overall prevalence was 70.5% in females and
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Table 1 Participation rate in the examination

Male Female

Age

group Population No. examined Population No. examined
registered (%) registered (%)

0-4 93 58 (62.4) 125 72 (57.6)

5-9 100 78 (78.0) 109 88 (80.7)
10-14 78 61 (78.2) 67 42 (62.7)
15-19 61 39 (63.9) 74 48 (64.9)
20-29 57 31(54.49) 102 79 (77.5)
30-39 46 25 (54.3) 57 50 (87.7)
40-49 36 27 (75.0) 47 41 (87.2)
50-59 29 23(79.3) 41 33 (80.5)
60- 40 30 (75.0) 44 28 (63.6)
Total 540 372 (68.9) 666 481 (72.2)
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Figure 3 Prevélence of infection by age and sex.

65.3% in males. The difference was not statistically significant (X?=2.572, P=0.109).

Since the composition of population between males and females is different, an adjustment of
positive rate in each age group was applied to estimate the revised prevalences in both sexes,
although the sampling was not at random. The adjusted prevalences were 64.2% in males and
70.6% in females. The difference was statistically significant at 5% confidence level (X2=
3.899, P<0.05) after the adjustment.

The profile of the prevalence curve in relation to age showed a clear difference between
males and females. Although the prevalence of infection showed a clear peak of 100.0 or 95.2%
at 10-15 years of age in each sex, that of females increased more rapidly with age than that of
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males in the first 5 years of life. After 14 years of age, a sharp decline of prevalence was
observed in males, while the prevalence in female decreased gradually. The prevalence among
males was significantly lower than that among females in the age group of 0-4 and 30-39 years
(X?=5.000 and 4.762, P=0.025 and 0.029).

— Age and sex distribution of intensity of infection —

The overall geometric mean egg count was 50.00 eggs per hour, that of males being 47.07
eggs per hour and that of females 52.36 eggs per hour. No statistically significant difference
was observed.

The age-intensity distribution shows almost the same curve patterns as that of age-
prevalence distribution in both males and females (Figure 4). The excretions of eggs increased
in number with age and reached a peak at the age of 10-14 in both sexes. In males, however,
after reaching a peak of 1,429.87 eggs per hour, egg count declined rapidly and came to a stable
state at less than 20 eggs per hour. In females, the intensity decreased gradually after showing
a peak of 836.14 eggs per hour. The mean egg count in the 30-39 age group was significantly
different between the sexes (T=3.5151, DF =73, P=0.0008).
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Figure 4 Intensity of infection by age and sex.

— Gross hematuria (Color of urine) —

The colors of urine were recorded on 849 out of 853 specimens. Figure 5 shows the
prevalence of macroscopic hematuria in relation to age and sex.

- As a whole, 61 or 7.2% were red and 273 or 32.2% were brown. There was no significant
difference in overall prevalence between the sexes (X2=0.922, P=0.337). The prevalence
increased with age, reaching peaks of 66.1% for males and 66.7% for females at 10-14 years of
age. The heavy hematuria or red-colored urine was restricted to persons between 7 and 19
years of age in males, although in females it was observed in adults up to 47 years of age.
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Figure 5 Prevalence of gross hematuria by age and sex.
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Figure 6 Prevalence of heavy infection (Egg/hour>>1,000) by age and sex.

— Prevalence of heavy infection —

The prevalence of people with more than 1,000 eggs per hour is shown in Figure 6. The

overall prevalence was 23.7% in males and 24.7% in females.

statistically significant.

The difference was not

Heavy infection was not observed before the age of 5 in either males or females.
However, after the peak prevalences at the age of 10-14, which were 62.3% in males and 61.9
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Table 2 Prevalence and intensity of infection in three main tribes

Prevalence (%)

Intensity (egg/hour)

Tribe
Male Female Male Female
" Digo 63.8 68.2 1.604 1.665
Duruma 69.1 73.0 1.836 1.789
Giryama 65.9 73.5 1729 1.864

Table 3 - Prevalence of Schistosoma haematobium infection by age and sex

Old residents

New residents

Age Male Female Male Female
group
No. No. No. No. No. No. No. No.
examined " infected (%) examined infected (%) examined infected (%) examined infected (%)
0-4 53 4 (7.6) 65 14 (21.5) 5 0 (0.0 7 1 (14.3)
5-9 61 4 (72.1) 76 54 (71.1) 17 10 (58.8) 12 9 (75.0)
10-14 52 52 (100.0) M 32 (%4.1) 9 9 (100.0) 8 8 (100.0)
15-19 33 32 (97.0) 30 28 (93.3) 6 6 (100.0) 18 17 (94.4)
20-29 23 19 (82.6) 36 3391.7) 8 5 (62.5) 43 33 (76.7)
30-39 17 11 (64.7) 21 14 (66.7) 8 3 (37.5) 29 26 (89.7)
40-49 19 14 (73.7) 20 13 (65.0) 8 2 (25.0) 21 17 (81.0)
50-59 12 8 (66.7) 12 6 (50.0) 11 5 (45.5) 21 16 (76.2)
60— 9 8 (88.9) 11 7 (63.6) 21 11 (52.4) 17 11 (64.7)
Total 279 192 (68.9) 305 201 (65.9) 93 51 (54.8) 176 138 (78.4)
Table 4 Intensity of Schistosoma haematobium infection by age and sex
Old residents New residents
Age Male Female Male Female
group
No. Egg count No. Egg count No. Egg count No. Egg count
examined per hour examined per hour examined per hour examined per hour
0-4 53 0.1627 65 0.4085 5 0.0000 7 0.0903
5-9 61 1.9220 76 2.1193 17 1.7146 12 2.0078
10-14 52 3.2549 K7 2.8919 9 2.5820 8 3.0539
15-19 33 2.6927 30 2.4590 6 2.6549 18 2.4136
20-29 23 1.6892 36 2.1551 8 1.2402 43 1.9256
30-39 17 0.8944 21 1.6439 8 0.8185 29 2.0401
40-49 19 1.6655 20 0.9972 8 0.3471 21 1.5444
~ 50-59 12 1.6484 12 1.0545 11 0.8721 21 1.1511
60— 9 1.5710 11 1.1748 21 1.1863 17 1.3108
Total 279 1.8050 305 1.6962 93 1.3126 176 1.7810
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in females, the rate of decrease in prevalence was different between the sexes. At the age of
30-39 years, 22.0% of females were found to be heavily infected although none of the males
over 29 excreted more than 1,000 eggs per hour.

— Other demographical distributions of infection —

The infection was also analyzed by tribe and duration of residence. Among tribes, there
was no statistically significant difference in the prevalence and intensity of infection (Table 2).

No significant differences in the overall prevalence and intensity of infection were observed
between people who were born in the village and those who moved in after birth (Mantel-

Table 5 Prevalence of Schistosoma haematobium infection by age and sex according to site of residence

People living along main river People living along small branch
Age Male ) Female Male Female
group
No. No. No. No. o. o. No. No.
examined infected (%) examined infected (%) examined infected (%) examined infected (%)
0-4 28 2 (7.1 36 7 (19.4) 30 2 (6.7 36 8 (22.2)
5-9 35 23 (65.7) 37 23 (62.2) 43 31 (72.1) 51 40 (78.4)

10-14 24 24 (100.0) 19 19 (100.0) 37 37 (100.0) 23 21 (91.3)
15-19 18 18(100.0) 25 22 (88.0) 21 20 (95.2) 23 23 (100.0)
20-29 15 13 (86.7) 33 26 (78.8) 16 11 (68.8) 46 40 (87.0)

30-39 10 5 (50.0) 26 19 (73.1) 15 9 (60.0) 24 21 (87.5)
40-49 12 5 (41.7) 14 10 (71.4) 15 11 (73.3) 27 20 (74.1)
50-59 8 2 (25.0) 16 10 (62.5) 15 11 (73.3) 17 12 (70.6)
60- 15 7 (46.7) 16 10 (62.5) 15 12 (80.0) 12 8 (66.7)

Total 165 99 (60.0) 222 146 (65.8) 207 144 (69.6) 259 193 (74.5)

Table 6 Intensity of Schistosoma haematobium infection by age and sex according to site of residence

People living along main river People living along small branch -

Age Male Female Male Female
group

No. Egg count No. Egg count No. Egg count No. Egg count
examined per hour examined per hour examined per hour examined per hour

0-4 28 0.1504 36 0.4159 30 0.1470 36 0.3393

5-9 35 1.6179 37 1.7622 43 '2.0876 51 2.3522
10-14 24 3.1270 19 3.1847 37 3.1742 23 2.7064
15-19 18 2.7844 25 2.1248 21 2.6032 23 2.7869
20-29 15 1.7464 33 1.8770 16 1.4110 46 2.1401
30-39 10 0.6661 - 26 1.5868 15 1.0061 24 2.1845
40-49 12 0.9334 14 1.1955 15 1.5480 27 1.3200
50-59 8 0.5103 16 1.0648 15 1.6861 17 1.1641
60— 15 0.8041 16 1.2615 15 1.7993 12 1.2518

Total 165 1.4922 222 1.5809 207 1.8331 259 1.8527
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Haenszel X2=0.979, P=0.323; T=1.2292, DF=851, P=0.2193). In the new residents
group, however, both the prevalence and intensity of infection were significantly lower in males
than in females (X*=16.178, P=0.000; T=2.7695, DF =267, P=0.0060), while there was no
sexual difference in the native people (Tables 3, 4).

— Geographical distribution of infection —

The people were divided into 2 groups according to their sites of residence, one living along
the main river and the other along the small branch. The prevalence and intensity of infection
are shown in Tables 5 and 6. The prevalence and intensity of infection were higher in people
living along the small branch than those living along the main river (Mantel-Haenszel X?=7.801,
P=0.005; T=3.0804, DF=851, P=0.0021).

Discussion

It has generally been accepted that the peak prevalence and intensity of S. haematobium
infection in an endemic area usually occur in the age group of 10-14 years and that the peaks are
followed by a decline in both prevalence and intensity of infection by age 30 or earlier (Mott,
1982a; Warren, 1973). Our epidemiological data obtained from the coastal area in Kenya
essentially showed the same pattern. These findings indicate that people had been constantly
using contaminated river water in their daily life. The importance of the disease as a health
problem in the area was also reconfirmed by a high prevalence of gross hematuria.

Our results were analyzed demographically and geographically. An unexpected result was
the difference in the profile of age-related pattern of infection between sexes. The prevalence
of infection, the intensity of infection, the prevalence of heavy infection and the prevalence of
hematuria were higher in females than in males especially at 30~39 years of age. After 14 years
of age, the prevalence and intensity of infection in female decreased gradually while sharp
declines were observed in males.

A rapid decline of prevalence and intensity of infection after a peak at 10-20 years of age
has been considered a characteristic of S. haematobium infection and has been interpreted as a
result of immunity or resistance, or a decrease in water contact with age (Clarke, 1966; Dalton
and Pole, 1978; Mott, 1982b; Warren, 1973).

The sexual difference observed in our study might reflect a different sexual ability to
produce immunity against S. haematobium. Females may have weaker immunity than males.
However, the sexual difference was not apparent in the people who were born and had been
living in this area. It was only significantly different between the sexes in people who moved
into the area after birth. Therefore, the observed sexual difference in the prevalence and
intensity of infection does not seem to be due to biological differences such as immunity between
the sexes.

A water contact study has been conducted in our study area. The results showed a
difference of degree of water contact between the sexes (in preparation). Therefore, it is
possible that the sexual difference is due to the difference of water contact behavior between
males and females in the study area. Sexual differences in the magnitude of overall prevalence
or intensity of infection have been reported from many endemic areas (Farooq et al., 1966; King
et al., 1982; Lyons, 1974; Mansour et al., 1981; Pugh and Gilles, 1978; Scott et al., 1982;
Wilkins and El-Sawy, 1977; Wilkins ef al., 1984). Most of these reports stated that males were
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more infected than females, although the age distributions of infection did not differ between
males and females. Thus, the sexual difference was usually interpreted as a result of different
water contact behavior.

Differences were also observed in prevalence and intensity of infection between people
living along the main river and those living along a small branch. This is probably due to the
difference of degree of contamination between the two water habitats. Our snail survey
revealed that many more snails lived in the small branch than in the main river, and the infection
rate was also higher in the small river than in the large river (Noda ef al., 1987).

Therefore, these demographical and geographical differences in distribution of infection
observed in the study area readily suggest that the acquisition of S. haematobium infection
depends mainly upon the level of water contact and the degree of contamination of water with
schistosome. A safe water supply may be a promising control measure in this area.
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4 Center for Microbiology Research, Kenya Medical Research Institute, Kenya
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Figure 1  Adult female (upside) and male (bottom) specimens of Thelazia callipaeda removed from case 16.
Scale 2 mm.
Figure 2 Larva of unknown species of Chironomiidae removed from conjunctiva of one patient misdi-
agnosed as thelaziasis. Scale 2 mm.
Table 1 Human Thelaziasis callipaeda in Oita
o Age _ Daeof | o
O (years) Sex  Occupation vlslglnég Residential area No. worms ~ Main complaints
1* 80 male Agriculture Aug. 1975 DNAiZEkmlfﬁisaki-gun 23 () Mucous secretions
2% 35 female Agriculture Oct. 1975 gg;%‘{ém 10 (2)  Yoreign body sensation,
3* 2 male No Oct. 1975 Icf);gizi’city 6 (?) Foreign body sensation
4* 88 male Agricultqre Oct. 1975 ?Ili(gi’ashikunisaki-gun 5 (?) Foreign body sensation
5 78 male Unknown Dec. 1976 (o€ 24 (?)  Unknown
6 2 female No May 1980 g?tgi{::ity 9 (?) Uﬁknown
7% 2 female No Jun. 1980 Hinagase 3 (?)  Unknown
8 81 female No Oct. 1978 (amishicald 8(79,1%) Loreign body sensation,
9 5 male No Jul. 1980 ﬁgggﬁﬁhmamwgm 2(19,14) Itch
10 61 female No Dec. 1981 %tgaaaﬁgiglél’gun 1(19) g%ii%gn?igdy sensation,
11 1 male No  Dec 1981 %Ii‘gﬁgi‘t’l;a’ 2(19,1%) Epiphora
12 69 female Unknown Jul 1982 }_’g;;%l?ggun 5(3¢,24) Unknown
13 58 female Agriculture Aug. 1983 gﬁg‘g’e“ qun ;1 as) Foreign body sensation
14 72 female No Sep. 1983 (Jriootsurt 5(1,45) Foreign body sensation
15 63 female Unknown Sep. 1983 1Migh  p(g 1) Mucous secretions,

Hayami-gun Hyperemia, Itch



16 65 female Agriculture Oct. 1983

Harakita,
Kitsuki-city
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2(1%,19%) Foreign body sensation

* Reported by Cho et al. (1976)
** Reported by Takao and Ueno (1981)
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Figure 3 Map showing sites where human thelaziasis was found during the period from 1975 to 1983 (each
site is indicated by black point with number corresponding to the case number in Table 1).



188

o

O]

IS

w

No. of cases

~

-

[ 1]

1 2 3 4 5 6 7 8
Month

Figure 4 Monthly prevalence of human thelaziasis
as reported in Oita during the period
from 1975 to 1983.
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prevalence as reported in Oita during the
period from 1975 to 1983.
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THE OCCURRENCE OF HUMAN THELAZIASIS IN OITA, JAPAN
—— A QUESTIONNAIRE SURVEY ON OPHTHALMOLOGISTS —

HayMe Nakaymal, Hirovuki Takaoka! AND HIDEYO SAKAMOTO?
Received July 16 1987/Accepted August 10 1987

The questionnairing on the occurrence of human thelaziasis conducted in 1983 to 41 ophthalmologists
practicing in Oita obtained 15 new cases, 5 of which remained undetermind because of the lack of precise
record and parasite removed. Eight of the remaining 10 cases were confirmed as thelaziasis caused by
Thelazia callipaeda by the morphological characters of the parasites preserved, 1 was suspected so by
record, but the last 1 was not thelaziasis (the worm removed and preserved was a larva of Chironomiidae
which had accidentally entered the eye probably while the patient was washing face in the field). Review of
these 9 new human cases, together with 7 of 9 previously reported cases from Oita showed that human
thelaziasis has continued to occur every year since 1975 when the first case was reported, in several areas
including Oita city. The disease was found from May (early summer) to December (early winter), with the
peak in October. The patients chiefly complained feeling of foreign body in their eye, followed by mucous
secretions, itch, and epiphora. An age-depending trend of prevalence was observed, showing high rates in
infants less than 5 years old and also in aged people over 60 years old.

1 Division of Medical Zoology, Medical College of Oita
2 Department of Ophthalmology, Medical College of Oita
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IMMUNODIAGNOSIS OF HUMAN GNATHOSTOMIASIS IN
ECUADOR BY SKIN TEST AND ELISA USING
GNATHOSTOMA DOLORESI ANTIGEN

Tatsuyukli MiMortY, Isao Tapal, MasaTo KawaBataZ,
WENCESLAO OLLaGUE L.3, GonzaLo CaLero H.3
AnD Yapra F. bE CHonG®
Received August 6 1987/Accepted August 15 1987

Abstract: Present study evaluated the sensitivity of skin test and enzyme linked immuno-
sorbent assay (ELISA) using antigen of Gnathostoma doloresi adult obtained from wild boars for
immunodiagnosis of the human gnathostomiasis in Ecuador. Examinations were performed on
17 subjects clinically diagnosed as gnathostomiasis, 18 Ecuadorian controls and 10 Japanese
controls. Based on the criteria of the positivity, 9 mm or more in diameter of the wheal size of
the skin test, the positives were 14 (82.4%) out of 17 patients by the injection with 1 g antigen.
Using 10 xg antigen, the positive rate in patients attained to 100%, but 3 (16.7%) out of 18
controls also showed positive reaction. There was a statistically significant correlation (r=0.68,
P <0.01) between the wheal size in the skin test and the period from the appearance of the initial
symptom. These results suggest that the skin test was highly sensitive in gnathostomiasis.
When ELISA value of 0.4 or more was considered positive, 15 (93.8%) out of 16 were positive in
patients, 5 (27.7%) out of 18 were positive in Ecuadorian controls and none in 10 Japanese
controls. The study revealed that ELISA showed high sensitivity.

INTRODUCTION

Human gnathostomiasis caused by Gnathostoma spinigerum is widely distributing in the
coastal regions of Ecuador (Ollague, 1985). The diagnosis of gnathostomiasis is rather difficult
since the parasite is usually immature and rarely recovered by surgical operation. Therefore,
the diagnosis is usually presumptive on the basis of clinical manifestations and laboratory findings
particularly eosinophilia in the peripheral blood. There are few reports of immunodiagnosis of
gnathostomiasis except for skin test using G. nipponicum adult antigen (Tada ef al., 1966) and
enzyme linked immunosorbent assay using G. spinigerum third stage larvae antigen (Suntharasa-
mai et al., 1985) and G. dolores: adult antigen (Tada et al., 1987). For the immunodiagnosis, it
will be desirable to use homologous species of the parasite as the source of antigen. However,
it is difficult to obtain a large amount of G. spinigerum for antigen. Therefore, in this study, we

1 Department of Parasitic Diseases, Kumamoto University Medical School, Honjo 2-2-1, Kumamoto 860,
Japan.
2 Department of Clinical Pathology, Nihon University School of Medicine, Itabashi-ku, Tokyo 173, Japan.
3 Instituto Ecuatoriano de Seguridad Social, Guayaquil, Ecuador.
This study received Grant for Scientific Research Expenses for Health and Welfare Programs (1986)
from the Ministry of Public Health, Japan.
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evaluated adult G. doloresi antigen, which is easily obtainable from wild boars, instead of G.
spinigerum antigen in skin test and enzyme linked immunosorbent assay for immunodiagnosis.

MATERIALS AND METHODS

Patients

Seventeen subjects living in Guayaquil in the coastal region, were consulted in Instituto
Ecuatoriano de Seguridad Social and were clinically diagnosed as gnathostomiasis by dermatolo-
gists. The period from the appearance of the initial symptom to the diagnosis ranged from 5
days to 5 years. The age of the subjects, 11 males and 6 females, ranged 25-61 years old. As
controls, 18 apparently uninfected Ecuadorian outpatients and 10 Japanese were examined. In
the blood smear of patients and controls, the eosinophil ratio (%) in the 200 white blood cells was
calculated.

Skin test

Antigen for skin test was prepared due to the method of filarial skin test antigen (Tada and
Kawashima, 1964). Adult worms of G. doloresi were homogenized and defatted with cold
acetone. After drying, the material was extracted with 0.1 N HCI solution. The suspension
was centrifuged and the supernatant was brought to pH 7.0 by 1.0 N NaOH solution. After
centrifugation, the supernatant was added to an equal volume of saturated picric acid. The
precipitate obtained was extracted with 3% HCI in 99.9% ethanol. After centrifugation, the
supernatant was concentrated to 1/10 volume under reduced pressure. The concentrate was
added by cold acetone, and the precipitate appeared was collected by centrifugation. The
precipitate was washed with cold acetone and finally dried. This powder (GPT) was used as
skin test antigen for gnathostomiasis. Injections of 0.1, 1 and 10 xg (dry weight) of antigen in
0.05 m/ saline were intracutaneously injected to the forearm of the examined. After 15 min.,
the average size of the wheal was measured.

Enzyme linked immunosorbent assay (ELISA)

The procedure of ELISA was of slightly modified one described by us (Korenaga et al.,
1983). The flat bottom wells in EIA microtitration plate (Flow Laboratories, Inc., U.S.A.) were
sensitized for 1 hour at 37°C with 100 ! of the crude antigen (20 g/ml) of G. doloresi in 0.05 M
carbonate-bicarbonate buffer, pH 9.6. The plates were washed three times with 0.05% Tween
20 in saline. 100 z! of test sera diluted at 1: 200 in 0.02 M phosphate buffered saline containing
0.05% Tween 20 and 1% bovine serum albumin (PBS-T-BS) were placed in sensitized wells and
incubated at 37°C for 45 min., and washed. Then, the conjugate (peroxidase-labelled anti-
human Ig G goat serum; MBL, No. 206) diluted at 1: 500 in 0.05 M PBS-T-BS was added and
incubated at 37°C for 1 hour. After washing, 0.1 mg of orthophenylendiamine per m/ and 0.03%
of H,0, in 0.05 M acetate acetic acid buffer, pH 4.5, was applied in the amount of 150 ./ per well
and incubated at 25°C in the dark. The enzyme reaction was stopped by the addition of 50 z/ 4
N H,SO, The absorbance was read by a spectrophotometer (Corona MTP-12, Nissey
Sangyo) at 500 nm. The concentrations of antigen, sera and conjugate mentioned above were
determined by box titrations. in serial dilutions.
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RESULTS

Clinical findings and blood figure

The swelling or eruption of the skin was observed in all of patients and the location recorded
was as follows: 2 eruptions on the face, 2 on the neck, 2 on the chest, 4 on the abdomen, 3 on
the arms and 4 on the legs. Most of these eruptions accompanied with erythema, pain and
itching. In 11 cases of patients, the eruptions showed migration. The average eosinophil
ratio, 5.4+2.2%, seen in the patients was significantly higher than that, 3.7 +2.3%, of controls
(t=2.14, P<0.05). In the patients, the eosinophil ratio, 6.7 +2.3%, of the group whose onset
of the symptom less than 1 year was higher than that, 4.3+1.4%, of the group with the history
longer than 1 year (¢t=2.56, P<0.05).

Skin test

The wheal size of skin test using different concentration of antigens of G. doloresi was
shown in Figure 1. The average wheal size increased with the rise of antigen concentrations.
Based on the criteria of the positivity, 9mm or more in diameter (Tada et al., 1966), the
positives were 14 (82.4%) out of 17 patients with 1 xg antigen (Table 1). Using 10 ug antigen,
the positive rate attained to 100%, but 3 (16.7%) out of 18 controls also showed positive reaction
(Table 1). Relation between the wheal size in the skin test and the period between the onset of
the symptom and the test was shown in Table 2. Further, the wheal size was smaller among
patients whose eruption appeared within 3 weeks. On the contrary, the reaction was strong
among those whose infection continued more than 3 years. There was a statistically significant

25‘1
20

151 | ¢

0

] v I
0.1 1 10
Figure 1 Skin test on Ecuadorian gxlathostonliasis by the different concentrations of
Gnathostoma doloresi antigens. Wheal size (mm) in the spindle and antigen

(«g) in the abscissa.
(O~ Patients, @- Ecuadorian controls.
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Table 1 Result of skin test on Ecuadorian gnathostomiasis by the different concentration of
Gnathostoma doloresi antigen

Positives (%)* in the skin test with

No. of examined

0.1.g 1.0 g 10.0 »g
Patients 17 12 (70.6) 14 (82.4) 17 (100)
Ecuadorian controls 18 1 (5.6) 0 3(16.7)

* Positive; average wheal = 9 mm

Table 2 Relationship between the wheal size in the skin test and the period between the
appearance of the symptom and the test

Period between the appearance of the symptom and the test

Wheal size
(mm)* <3 weeks 3 weeks- 3 months- 1 year- >3 years
3months ' 1year 3 years
<9 2 1
9—-10 1 1

10—-11 1 2 1
11-12 1

12< 1 4 2

* Wheal size was measured in the test by 1 g Grathostoma doloresi antigen. Correlation
coefficient r=0.68, p<0.01.

correlation between two parameters (r=0.68, P<0.01).

ELISA

As seen in Figure 2, OD values in patients were markedly higher than those of Ecuadorian
controls and Japanese controls. The mean of OD values in patients was 0.51+0.11, that of
Ecuadorian controls was 0.33+0.13, that of Japanese controls was 0.17+0.04. When OD
value of 0.4 or more was considered positive, 15 (93.8%) out of 16 were positive in patients, 5
(27.7%) out of 18 were positive in Ecuadorian controls and none (0%) of 10 Japanese controls.
There was no correlation between the OD values and the wheal size of skin test.

DiscussioN

The present study evaluated the sensitivity of skin test and ELISA using G. dolores: adult
antigen for immunodiagnosis of the human gnathostomiasis in Ecuador.

In the skin test, the wheal size became larger with the rise in antigen concentratlon in
patients. However, with the criteria of positivity, 9 mm or more in diameter, 3 (16.7%) out of
18 controls showed positive reactions at 10 «g antigen injection. Therefore, it was considered
that optimum concentration of antigen would be 1xg. Tada et al. (1966) described that 48
(82.7%) cases out of 58 gnathostomiasis were proved to be positive in the skin test using G.
nipponicum antigen. In the skin test, antigen of G. doloresi was useful material as well as that of
G. nipponicum. There was a significant correlation (»=0.68, P<0.01) between the reaction in
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Figure 2 OD values in ELISA by Gnathostoma doloresi antigen tested on gnathosto-
miasis (G), Ecuadorian controls (EC) and Japanese controls (JC). The aver-
age OD values were: G, 0.51+0.11; EC, 0.33+0.13; JC, 0.17+0.04.

the skin test and the period since the onset of the symptom. This result suggests that the skin
test was highly sensitive in gnathostomiasis.

In the ELISA, the positive rate was 93.8% in gnathostomiasis.- However, 27.7% of
Ecuadorian controls were also showed positive. We do not know if these people showed cross
reactions to other helminths, or were ever infected with gnathostomes. Suntharasamai et al.
(1985) evaluated ELISA for gnathostomiasis using crude extract of the third stage larvae of G.
spinigerum as antigen. The test yielded cross positives in 33% of 24 angiostrongylosis cases
and 23% of 92 cases with other parasitic diseases. Tada et al. (1987) also showed cross
reaction to paragonimiasis in the ELISA employing G. doloresi antigen. ELISA revealed high
sensitivity in gnathostomiasis but the specificity is apparently not so high.
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L7z 10ug MBRECIIBEETHBETH 7228, 18D 7 FVAXBEETIEFBEETRL
2o 1, BERRCOESELBERERIRBEL TH S OHEICHBEIRD 5Nz (r=0.68, P<
0.01)y CHSDOBERIZENTSAFAOREIN L TREIBV EE2RB LTS, —F, BEEHA
FEIZBWT OD fH0. 4N L2 L T2 L, 16BDEEDS LI5SAVBETH 72285, 188D T
FVAMBE TS % (27.7%) »HBHER L7, BRAAER, FHOBEICH L TREREVWD, &
BHIRREVEEZ LIS,

| BREARZFEFMFADFRERE 2 BARFEFHERFEESE
3 Instituto Ecuatoriano de Seguridad Social, Guayaquil, Ecuador
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AT OE &R

M. # A Woodchuck D&F4 HBGe|Z DWW T

-7 H

7

BM624 8 A17TH S /MM624E 8 A2 H xH

BAEERBM L LTI, 0B THA
OEYPHVLRTWAED, FOFIZIZZFOMH
T BHESRO CTHERSEIC, ERSHOBRA
oK - RELZDOTEEBAL, FHALT
WAEBED Db, TOBEMBEIIRLHDIE, h
LEMATRIIZ BT TIIELE LT izT A
2, NFYT, FBERSIILY), ARSI
APBBRE CTOREBTOEIIER - LY, £
EORLBREEME AL EIZE ST, 20
EBREREPAE AR SN, BIZ Zoonoses (A
BIBRYSE) DI S FNLBYORE R
CIZBRENELET DB L TH D,

EE, BRI THF Ay I —OfFHD
S 2o T, FRICRDIREEWHIERS
h, EAINATVYEY, FREOFD 1 ETNE)
M & LT Woodchuck (Marmota monax) HSH W5
nNTwb, ZOkEAD Woodchuck (Z2WT
DFEAEBRZNRELZTIBELBLOT, TOHK
BlIZonwTtHEL, MERLHETLIIDTHS,

MK A E

BEIZE LITRTRICI983E L D 19864FEFT6
Bz TR Y AERERE, RVYIUNZT, T
A1) A deER a6 EhiEg A L7z Woodchuck @
2D T Tween 80 I 7 T Bk B BL& Lok
BRI IS RBE R B Ty, BF
P8, YETH > CTHEDERELIT- 72

7 B—E D Woodchuck 2D\ Tix, WER%
ARHGICREI L, BT L2 DIV THEIKR
BRICEL D L2 BURIC O W THRET 2R 72,

EX VA QY F RO B e R

15 ES

BMEOERIE] CADBRICBRAELE (Tr-
churis sp., Strongyloides sp., Capillaria hepatica
UFI2 trichostrongylid #2H), f®¥l 31 (Hymeno-
lepis sp., Taenia crassiceps 3 UNVZ T. mustelae) ,
JE 5148 4 #& (Giardia sp., Chilomastix sp., Enta-
moeba coli 3t UNIZ Endolimax nana) 7SRH S 7z,

HMhEn)H, FEEREIREREFIC=2—
-y oD 2FENEBRPFIFELL, HREDR
HEMERTIL AR SN DT, BEE1 O
{Z holomyarian B! DFFAE % 5 - 72 A L FE
5B R, D W I NV B PRI AT B ST AR
OBRAEHET, HRIBEROFEDDH 5 B
(BE?2, 3) BRESNL, FoogRI
BROBREIIT A o728, BOFRERLIT) Z
EDSHR L A o 7208, ERBI (BE4) 3RS
% 54 (51-56) pm X 33 (32-34) um T, FHEFfEH
DIIFAE IR T TIHRAITBR ENTE Y, BERIC
L BRI T 4 5 ) TRGEE AR, PR
POy F-VARKREIE (BES5) 3RE3
(75~81) pm X 48 (45-49) pm T, YBAE 1L 8-16
M CH o7z, COEBRE P IZXPOY
F— W AR BOBRIRBREE T 2 —F -
7 56 O A Woodchuck 2O THEFEIZALR
72

BB 5 4 R IT Hymenolepis B4R I (BEE
6) DARHEINTEY, FORIPPOKE 313 51
(45-58) pm X 42 (38-48) pm T, E & 1.5pm O
NEx DL, ABIZIE 74922 MAbhA,
embryophore i3, 29 (25-30) zm X 25 (23-28) pm
T, FORIZALNAHRHLHIT 13.7mX 2.2
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Table 1 Parasite infection of woodchucks, Marmota monax, imported from the United States

Date  Habitat No. exam. No. positive Trichuris sp. Strongyloides sp. Trichostrongylid
1983-8 East 17 17 (100) 1(5.9) 16 (94.1) 7(41.2)
1984-9 Pensilvania 10 4 (40.0) 0 0 0

-9 New York 19 17 (89.5) 0 13 (56.5) 2 87
1985-5 North 6 5(83.3) 0 0 0
1986-4 North 15 4(26.7) 0 0 0

-5 North 10 5 (50.0) 0 0 0

Hymenolepis sp.  Giardia sp.  Chilomastix sp. Entamoeba coli Endolimax nana Other
0 14 (82.4) 0 0 0 2% 1**
0 4 (40.0) 0 0 0 | e
2.7 10 (52.6) 6 (31.6) 0 0 2% Zxkk
0 0 0 5(83.3) 0
1@8.7) 0 1 6.7 0 2(13.3)
0 0 0 5(50.0) 0

* Capillaria hepatica (worm and egg) at autopsy

** Taenia crassiceps (Cysticerci) at surgicaly
*** Taenia mustelae (Cysticerci) at surgicaly

pm DEE 6 XET Ho ARIFOFRITKRAZRH
ENTWARWOTHEORE I T D572,

—F, MERELE DR HIIAFBEE IR
HEHCTRBINTEY, RiEFRD 1 HOEBE
B ONE B FR T Taenta crasiceps (Zeder, 1800)
® cysticercus L, ¥ ¥ W=7 E Wood-
chuck DA E =2 — 3 — 2 56D 2 ADFE S
& T. mustelae Gmelin, 1790 @ cysticercus 25H, H
=) (WALS

T. crassiceps I~ & AHEBIIFEIIKEL, £
EEAIZIEAE S 1-2mm D% £ @ cysticercus
PRRICREB N, HEYWR TREETIOR

THEIC cysticercus FFEOFEL L L, 7Ytk
VTN NI L B BEREETOERENH (B
H8) idk/h25cH#H T, #hEN16—-1TEK(K),
16—17&K (/) C, K& i3 K$ 183-187um, 7h
§5 124-136um TH 72,

T. mustelae @ cysticercus I BB %% L, W
RETHZINTWDE, FRITFHEBAGFIICR
HahTsy (BEHI), EPERICL2HMEHE
HoHOK, F, K& SIKOVWTOERMIRITHbA
Tz,

FEREL FOFEICHIBENA SN, Giardia
sp. 3R, RVYIMNZT, Za—T—-VE

Photo. 1 Cross section of adult female of Capillaria hepatica in liver of woodchuck (i: intestine; o:

ovary; scale: 50 xm).

Photo. 2 and 3 Eggs of C. hepatica in liver (scale: 2=100m and 3=50 zm).

Photo. 4
Photo. 5
Photo. 6
Photo. 7

hooks; s: sucker; scale: 100 um).
Photo. 8
Photo. 9

Egg of Strongyloides sp. in stool of woodchuck (scale: 50 zm).

Egg of trichostrongylid nematoda (scale: 50 pm).

Egg of Hymenolepis sp. (scale: 50 um).

Section of cysticercus of Taenia crassiceps in the tumour of neck of woodchuck (arrow:

Hooks in the scolex of cysticercus of T. crassiceps (scale: 100 xm).
Section of cysticercus of Taenia mustelae in brain of woodchuck (s: sucker; scale: 100 zm).
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DHDIZEEFAEDA SN, Chilomastix sp. 1
= a—3—7, Entoamoeba coli 3 X ¥ Endolimax
nana FIHED L DICL RSN,

£ =

Woodchuck DF A BBICH L CIREFORE
Prdh, RVETLERSYE L TOMESH
©, Shiga et al. (1987) CBIEE (1987) As2FA: HiEk
FOREXITo TV 5,

EHE b 1X Woodchuck D& 4 RS IC L 2 EE
BMICBITARIESLEAZ L s, NSHE
FEBBE VI RAHDS SMEDIH L DTizARW
MEVHZET, $ETIH->TELHBABYOE
HERBEOERRAED—RE LTHERT-7 b
DTH5,

MEDHEF IS ¥ T Fleming e al. (1979) 12
Lo THRESN TV L FEERE L IZIZR ULEAE
HERALN, -T, EREWE LTY, F7-
MEBHEV) B DS OMESEEA T
LI ENFBHEN, EPERBICBELTIE, 72
R—BEroDATHEH, WHIEROhoTH
D, TRRBEEZEDHREICEREOh TV W, L
L, BREROBREIMTbRL TR WD, EoF
FEETRITDRL TRV, 4%, Bkizo\WT
DRF ATV, WEEOFELXEZ -V,

R B 1x Woodchuck @ colony 12 & » TH 7% Y
BEDITLDENALNLDY, BEEHRELTX
12RO OHABMOFENHTEHEORD
RRFREFORYE, AFROMENRE, THE
FORENORBE CHBAIRIMELLHL
Twb, ZOEFRIIOVTLEORERFTD
NTB 57, Fleming ef al. (1979) 3 2, 3 DEY
NOBREERER T IT o TV AHDY, T TidfhT
B5HF, EHIZ Chandler (1925) DR/ TEBIEL
T, HAER3mm UETHBT &, BEENDS
BEBL9 B RTICIZE T HIRS BB 5 & L 2t
ZVWZE, EREMIIFEATLIILENS 200
Strongyloides T D S. papillosus B IZBh ik &
Tk LTwa,

FoaxbagryrFLAgEbmiconty
Woodchuck 25 IZBEIC S BEOMEN A SN D

#% (Fleming et al., 1979), HIPDO A THOREIZAR
Wﬁ'ﬁ'@ﬁ)otc

FFETE B 22\ Tl Reynolds ef al. (1973),
Reynolds and Gavutis (1975) @ Woodchuck o Jif
MBIZB 5 BARABREOMENALNDLH, AHE
HIIFDERIZBNEEL S22 E00FAD
HERE LTHV2EWICEKRSFALTVWL S
ERFF LS ELHTHY, SRIBFRIIHT
HEBTATHHEIZ, RRIIERHSEIZL-F
HEDOEELRAND Z LUK VDT, REFH
LM I NCBHEDRRBOITINETHA
Do

—%, £HEDH L, Hymenolepis &4 h 5B 53
REE N T 3725, Woodchuck A5 DA HIID
BEIMOTTHY, SHEERERETHHEIC
L o THEDFRE 2TV, BIZAENOBEDRH
BIZZTC0rRIELS2VWTHAI,

Taenia crassiceps 3% FIC T. mustelae DL H O
HiI®DOTE L A5 (Freeman, 1962; Beaudoin
et al., 1969; Albert et al., 1972; Rausch et al.,
1977; Fleming, 1979), #H AYE T 3 Shiga ef al.
(1987) »%# A Woodchuck @ T. crassiceps &4e
WMEEIT-> TV A2, T. mustelae |23 5 HE
BREPETIRIRREIDDTTH 5,

T. crassiceps (33T — 0 » /3D F Y 39 5L/
ZDRBGMHE S, SHHE (Cysticercus longicol-
les) bIF > HEORT LM - BRI SHES L
TV 724% Rausch (1952) 12X s TT7 52 H5
BEIN, LRKIBILFEELHONBIZE ST,
HAREY D 6 DERBOFEZ R DS, FORD
BAIMTIZ L > TidEE T LMD BEH R L
WOT, FOMDFVICIIEELET 5,

T. mustelae % { DREEYH SH|E ST
By, Zokd (Cysticercus tenuicolis) 25T -
BN, MR TR UK 2%, LioER
I2% 4 (McKeever and Henry, 1971) 52 & i3,
AEFEOHY L ERIEHT LI LIV EEH
DEMELTD 5,

Woodchuck IZ DWW T HOFRRERAFIHET T
FRERED R SN TRV, SEOFETILHE
HOBVWERBEIIRB SN2 o255 BLroE
REFPR)ER - BREIIRELTVDLI LR



RIETH Y, 452 Giardia sp. 13 Z DHEDOPE L
ANEADORLEMDORIEIZDOWT, S HBBEREI NS
NREMELEZ TV D,

R ¥ v

FanerVEime LTT 2 ) ArbWA LR
Woodchuck D& A& HZMBE LTV, WEK4
#& (Trichuris sp., Strongyloides sp., Capillaria he-
patica i UFIZ trichostrongylid nematoda), 4% H#
3% (Hymenolepis sp., Taenia crassiceps N T.
mustelae), 3% 4 %& (Giardia sp., Ghilomastix
sp., Entamoeba coli i U°1Z Endolimax nana) 53
AVAR-3 (WA )

Zh b DF 4 H T Woodchuck @ colony (2 & -

X
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TREDRSDENH LN, o IZER L
Hymenolepis sp. ¥l W TE&THATTHRES L
TWaAD, BEHREIZOWTIRABRESNOTTH
%o

M, STNOLDOFEROPFIZIIAZTHBEOFAER
ROBERE LTHEEL DOV H ), ZOHRE
RIIEETH A,

FERbBHIEA, KPEDOEEORMLIZHEE
DT 83T LB PR ANIEFTREE  fE
Bttt RWELEE, - ERE0RES
ToTW/z2& T L-AHERRSAS EH=H,
AN SRS L P,

M, AEEO—EIXE54E HRFEBRFES (1985
£3H) I2BWTHE L,

oy

1) FIEEE - NE - BH~Y - EHRE (1980 7y FF v v 7 OFFRE—Z O HBUREY

MEE, FEE, 28 (3), 336-342

2) Abuladze, K. 1. (1970): Taeniata of animals and man and diseases caused by them. Edited by K.

I. Skrjabin. Essentials of Cestodology,

Vol. IV. Jerusalem. 549 pp.
3) Albert, T. F., R. L. Schueler, J. A. Panuska and A. L. Ingling (1972):

Tapeworm larvae (Taenia

crassiceps) in woodchucks, J. Am. Vet. Med. Ass., 161, 648-651

4) Beaudoin, R. L., D. E. Davis and K. D. Murrell (1969):

Antibodies to larval Taenia crassiceps in

Hibernating Woodchucks, Marmota monax., Exper. Parasit., 24, 42-46

5) Chandler, A. C. (1925):

monax) in Central New York State,
7) Freeman, R. S. (1956):
certain taenioid cestodes from Mustelidae,
8) McKeever, S. and H. M. Henry (1971):
mustelae Gmelin, J. Parasit., 57, 442-443
9) Rausch, R. (1952):
rodents — Taxonomic considerations,
10) Rausch, R. (1977):
(Zeder, 1803) (Cestoda: Taeniidae),
Mexico., 357-366
11) Reynolds, W. A. and G. Gavutis Jr. (1975):
J. Wildiife Dis., 11, 13

12)  Shiga, J., H. Aoyama, K. Yamamoto, S. Imai, H. Saeki, N. Sasaki and K. Koshimizu (1987):

The species of Strongyloides (Nematoda),
6) Fleming, W. J., J. R. Georgi and J. W. Caslick (1979):
Proc. Helm. Soc. Wash., 46, 115-127

Life history studies on Taenia mustelae Gmelin, 1790 and the taxonomy of
Canad. J. Zool., 34, 219-242

The cotton rat, Sigmodon hispidus, as a host of Taenia

Studies on the helminth fauna of Alaska.
J. Parasit., 38, 415-444
The specific distinction of Taenia teitchelli Schwarts, 1924 from T. martis
Publications Espec., (4), Inst. Bioll., Univ. Nac. Autonom.

Parasitology, 17, 426-433
Parasites of the Woodchuck (Marmota

XI. Helminth parasites of microtine

Capillaria hepatica of groundhog (Marmota monax),

A case
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report of Cysticercosis caused by Cysticercus longicollis, a larval form of Taenia crassiceps in a wood-
chuck (Marmota monax), Exper. Animal., 36, 213-217 ‘

PARASITES OF ANIMALS IMPORTED TO JAPAN

III. PARASITIC INFECTION OF WOODCHUCK (MARMOTA MONAX)
IMPORTED FROM THE UNITES STATES

NoBORU KAGEI
Received August 17 1987/Accepted August 25 1987

The woodchuck (Marmota monax) has been a matter of interest as animal model for human hepatitides
since the discovery of woodchuck hepatitis virus.

A total of 77 woodchucks were imported from the each areas of the United States as laboratory animals
for the study on hepatitis, and all woodchucks were examined for the parasites. Four nematodes (T7ichuris
sp., Strongyloides sp., Capillaria hepatica and trichostrongylid nematoda), three cestodes (Hymenolepis sp.,
Taenia crassiceps and T. mustelae) and four protozoa (Giardia sp., Chilomastix sp., Entamoeba coli and
Endolimax nana) were identified. Although the parasities except for Trichuris, Hymenolepis and protozoa
had been reported from woodchucks already, the dominant species of parasites were different in each
habitats of woodchucks.

Some parasites of woodchuck (Capillaria hepatica and Giardia sp.) are important as causative agents of
human sickness.

We think it is necessary to eradicate these parasites from woodchuck bred in human society because
they are zoonotic parasites and dangerous to humans.

Department of Parasitology, National Institute of Health, Tokyo 141, Japan
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tsutsugamushi 0453 B & 43 8RR O I iE F 0% T H#— (BHEKX - F£H)
K 68 (fixsksE, #H8kxL) 7
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— i & E

25 BHIRLICEAYT 3HE(E 3 W) —HTME
ROFEF RSO BEF—
wOEL MNROEB, KE
EEET, TN F-—
(RIgFK - BUFEED - R — RS A )

AiE, RESiE, BRUELO X =X L% 5H
+TAHHEHMT, BEHERLEBRAAR-—Y2 D
BRAWBORTGZ BRI L, BFEER

DOFIGRTERE L, BRI, 65, BEHT10.84,

HERANRAR— Y= Tk, WAL & 8.6 T,
FEOEZRFL, SOICAFHEROBRTRHD
OfR ERER L OREERILOMEIX, HEARR—
verih, MBLIREVEREKLL, b
DIERZ EHIIHRFT 57018, 40, FEHR
EREZEoORR, RSTEER BEHREERDIZ

MRS EEOmMERL, OHAEEL, FER,

W p @R 0%k, Hygrometer (2 X % EHEITF
HHEE MR T, BIFICL BB T BT L 720

Heat Load FAZEE#IC, FERO—EMH TR
bR, ZHUIBMERTLEEZOND, B
B Hygrometer (2 & 4R Tit, £1HEDIR
BRI L 5ETEE4S, 2OWTC2HE I}
44, SHICRTFEOEMAR OGN, ZThidl
BEOBEEMCEAO0REBN LR, BLERD
FEFTIFBBELTCWALIRET, 2HEORER
W EMRERT, BTFOFRICE, REOLRA
PELEGTAHAILEERE LTS, RNIZEE
{tnBHFEHERTIE, BTEROEREBTED
WAAR SN, = hid Habituation DIRR % FE
T5,

26 ZHIFLICEZIYFENRMDEZSHHE
nEAk
BEEET, KE M, MR KR
(R - B ERAR - JREAH)

6 7 A K2 8IRE (BRIEIR 30°C, HxERE60%)
ERRE L-E8EL YT L, RS ER

B GRBEIR 25°C, MHAHIEE60%) | ERRE L7
MRS FOMBEIL, FROAOEEETIZT,
10.0°C 2°5 40.0°C DREFORFATEEHIZ
mz, ZOMICEBEROIEEL L TOERIR,

ENREMEESOEEL LTOEMEHES
PE L. TR, BRIV FOERED
8, 1.140.6°C (M. £S.E.) T, B>+
FD 1.6+£0.3C ICHREEIINSCEo72, B
2, BHAMICL2EARMDELR, BLUOE
BRI L AEA R EINGESRORER,

FNFN27.5+1.2°C, 21.8%£3.3°C &xBB ¥
FoENE (€25.0°C, 14.7+2.9°C) Ik~ &
BEINY 7 P LTz, E2A05, ZhbnEE,
VI LRY PNV ES = VI BEERET R,
HHEMETHLAFH XY =7 AEFET TIRIEE
L7ze ShICE Y, BEIEILIZ X 5 EEOKIRRA
RGO IEHIZI1E, MEREBOMS IS LFELHE
BUL. YHFOEML, RERAGEEBOTEER
RBED—D2THb, HAEEOREMEES M
MmERAEMRL, ZORKPL/ VT FLFY Y
FHREL, MEFEHOa) 7y —IEALT
IHEERILTWAI LML TS, F—in
BEEHETT, 7RV O a ZEEERED—
DTHAT v M7 I U EBREICIRS L, Wi
DESEEORE LR Db EAKEINE DOHED
BEXRETLE, WTNOBREIZBWTHEH
NEAE ™ ¥ FOMBEIRORE L, MBEOZNL
DINSWZ ERbhol, 2O NS, 28E
AL BE DA EEARHE vaso-constrictor @) tone (X, *THE
BHIDIENZ EMER SN,

21 BRGICETIHRREGEICH TS
ENE CEES JUERICEAT 2 BRKAEH

%"

= 1EER, BEREGE, ML G

(GRERK - & - ZAH)

HH#E, HHREOEEMBIL, £OLHT
EHINLIEmMmET PO L LTEEMIZER SN
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bDThHb, TRUNOEFL LTFER, [EN
LT b, MHBERIIALT & B2 ) EAFIZE
THOE, BELUVNOFEICHELTVWS D
BRREITEDOHER T, P OMKTERKE
HIETIH o OKEORFEEOEEL ZIT
Vh,
—HEBELEHAGFICBLTBY, AltHE T
TORET ET AL, MEOERIIWMDO TR
{, 2ADA 2LPCULDERYBOLDATH
b

WL BB OIINEOETMBA OB TIdipi#
LEBTIIRIANF-IERIL R (2,021,
2,001 Kcal), ZEHHE (74.6g 69.6g), ¥E (266
g 286g) B X UIRIHEINE (63.9g 64.1g) I
BOWTIHEBIZE R, BEHERPARNRC RS
{, BHEIRR %V, RILATO0-VENE
SWEICEN L L, REOEHEREIZTH
FLL 10g BV EPs, BAFORTE
DB ELT, BHEOLIVEHERAHEE LT
BHDEEZ LN, P oREENE D WHE I
#10g THYH, REFEHIZHENTH LN LD
B THD, BEIZOWTABLE, BIL AT
O — v, BRI L AETIREN L
FER A6 A 5 L 19764 F Tl DIER ONELL &
MESR - JE - LEETHY, 5BLEFE—-T
Ho72h%, 1982F T PRBE O TN LR - L
[B% - MEAPTHD, BEOENIIHE - MES -
LRRONETH Y, TOZERIMEOEHNER
ThreEZOLND,

TN IR CRBEEATICBII A RED LW
BEEBRIEROREICLEULERTEINOE
ERTE&DL,

28 HAEMWRBREIIAFTOERRYE
DEHHE
Zit B, Bl ez, B B
(RX « & - F4ER)

BE ZE, WE A ALLEEE

(RILK - 3 - L)

BA9: AT D5 b A5, s
FICEWHEZ2E - TWAZ L HREINT A,
g~ AFTOBEED A H = X 1 % fEH

K, BEREWEOF CORE, BHREIZOWT
in vitro TOET %47 o 720 BIEIZ BERGe~
AFAEY R =IO, 9,000G LiF (S-9) » 2-
AAF RBNEH DR TIZOWTEHRE L. SEIiE
Trp-P-2 fABEHOEIIZOWTHET 2, £
7z, BIERREEE, FFPIIZIE schistosome pigment
EIFEN A S BIREICELA I Y EUWLE,
EHET 5, ZRULOBEYHOLEEWH L,
ANIVIRELBEEINDZEDS, FHICEBITA
ERIEYWYE D schistosome pigment ~D W& % A
Np7:0, EEBIORE~YY A0 S-9 i1,
BLUANTF D Trp-P-2 ~DkE DK *
Tt

HELER CCGH=o RIZAFEELVA ) 740
£ BEANES %, BRBIIFEXFREI A - T
L, S-9 BLUMFitE AT L /2, BfE15ET
IZLEBED S-9 12 X 5 Trp-P-9 OHENMI,
EFEOHEDIET TSI &A% Ames test |2 &
DHER I N, 7, AHEESE N-OH-Trp-
P-2 (ultimate mutagen) % B$B D S-9 &—#IC
WMEL, FOE%k% HPLC TH~NXL &, K¥ES
@ N-OH-Trp-P-2 7% @ Trp-P-2 (Promu-
tagen) KR - TWA I &b ol, HILEIL
Trp-P-2 #%3& &¢, W& L7 Trp-P-2 % 5%
i LT Ames test TH72FT, BREBOF TER
BHAE P o720 Trp-P-2 3~=F v & bW
WEEER L, ANTF VIR OHIZ, #50
BELEINT DS, BREWEILLD
ECRFRICE T Y, ARG RIMRSE S higl)
htEzbhb,

29 SMREHIILBECSL - TRHEIND
7V AEMARERRIPER T LIV > DFE
- R GPL PV
KE B, WEHE—B, 4%
AH B, BT
 (BBEK - F4£8)

ig—‘l

< vV ARk RS BT 5 RN IE
Rz, BEMBBEFEETHD L Zzoh
THY, HERLOS IOV TIIARE L 8H°
B\, LD LGSy RN R EGAE B
WTHW IgE UEEA ALK, F-SURE



B HBEBAERED 212, SHOTFEERE I
DEGDS b EWHAR S RuZ3hbsZ & an,
BB RY BUE 3 TRZE DB R % DIRIE DB 124 &
POEBELRENEFRLZLTWEEREDNSE, 20
HEAPITL-0IE, BR7 LYV NLE
Thb,

BRI HRER Y AMELIHEL LT, <
vV AEMBRBEINEE 7 LV L DR YTV,
FOMKIZ DV THRNT AT,

REI oMY (SEA) % DES2 A * > 3&5#sh
7 &, B XU Sephadex G-150 V7 5 L THHE
THIELICL YV REBRKE T PAGE TH
—RTLVF VB ONR, SOTLVVE YD
F&12210,000T Con A IZiEEHEL BT HHESY
NRIETHY, 100°C 60 0HE, HrniiTo
F-EeB IV EBRLBIZL > TT LVY ViEN
kb, COBETLLVFY, BLSEA
WX LCEME 8W), B X UBHEE (22W) &
B AME % AV CER S IVHRBEEE % E5
ThE, BET LUV ZEMnE Tt E
R TH LA, BHEHLE L TizE) Tk
BWIZERENTS, BIZZOBETLILVF VI,
B MEE AW IgE- » 5\ it IgG-ELISA
THOEBENRTHAH I &, T7, BRMEmMBE RS
BR7 VT L IREREER RN AR SR
720

30 Cyq ICL DUFRAHDIRL APV I 2 —F1F

BRIz O>\WT
EH OB

Bruce M. Green

(Case Western Reserve X - A%}

S 1 (C) 2T 5 Cy 2%, L%
BHIKIZLE Sy =2 AL THEL, LS
BT D EFRESN, Cq D LVEEREE L
TEESINTWV D, SEITEESIE, © MFEK
ECHFPIRICHE LB 2HEHD Cy LT ¥ — a8
FETBIEEHMELA (1.9X107vs 1.1 X107,
ZITHEIF, MMRLD Cy Le Ty — D
BEEBALICT B0, EHRBEERICRITT
Coq DEEL, HBRBIUFhHL 7Ly
y —#ifg, IgG FikzMA L, APV 32—

(EHEX - 2 m)
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FRBEMET 5 invitro DEBRZ T HWTHEL
770

ik Cio i, E®E MMiEL Y, 1gG Hitkid,
VAMYI2a—-ITRESIN O FMFEL DFE
Bahi, E¥ L MIEEK(80%), §F95k(99%)
DOFMBE, A P FICXsiEEQGE L H
W5 BE S 7z, Skin penetration 12 & - T8
bz=yy YEIRRDOY A MY I 2T,
Ciq (4pg/ml) OFFET, IgG ¥k, 1FEEERB X
ODIFpERE & 12, 37°C THEI N, 408FH
%, EBHOLVLORFERE L, BREMELF
fliL 70
MREEE G UERDHFLET, 12£4%T
HolFEERICE B R MY 32— TR,
Ciq DRI L D21+ 4% F THWHENS (P<
0.005) 0 —77, WFHERICL ABBIERICIE, Cyy
DREX LA L TLEL BB ALN L h o7
(10£3%vs 9£2%), 18 a5 —4 L7, Ciq
LR oL Ty - BATHI LD, IFEE
B 1809 — 472 CRIALE LERRBRICH /-
LT B, Cig 12k BRBIERIER L, 80% Ik
ENTze TOTERS, BBRMEIEHOBTEL L
T, HEERED Cq L 77— DBEEHRE LS
Nz, 72, LE77—BOED, FEEEROMRI
BBHBIEH R L-—RE#ER S h,
UEDREDS, IFBHED Cq LT 5 —
B, FUMKERERBRBRIERICB W TEE 2%
FLDT L, RSN,

31 ENyEMRRRERTHICE T ZER
AREOFEEE 8 (Bulinus globosus)
DBEROEL

B, il sk
(BREX - E - E&i)
WBE A, B T2, HA WO
C (BMEK - BUSEERT - Fkth)
(DVBD, Kenya)
(CMR, KEMRL Kenya)

J. Ouma
N. Muhoho

EAX1982FELIK, & =7 HAET— 2 D
NATy FIX (Mwachinga #) TE VLV {E
I 0K RAE DI LIS RO ERL T B, 2
EFOEBRAEDOHE, 1984FE 2-3 Bz 2 MY
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7 % F— MCZ L BEMEBEEZREKERE LTV,

BEZOBHRAELEIT VD, SEIE ATy
MR IZBIT B PEEER (Bulinus globosus) @
BB O EELE, B L OHEENEOHORKGER
DEALIZOVTHET B,

840y MK %NS Pemba Jll (Fik) &,

Kadingo JIl (i) OKFIBBHH DS b2 SFA
R L UEBICL VI3 LR, RAE2HEESE
4BIZA Y — THEICE B BEDI0FBREXIT- 72,
BRESN-BEIE, Moy VMEERFROT 14—V
Fex5F—va IiZEBRY, BE - B X
2E, BIURBROEFETRN, F-RRIE
BAFZRORRE, BROKRR - BAkEZE&IZL .
pRBTERIRE ISR CRE SN, HOEFEK
OELIZEI Lo TENFR LD, BRI
4—6 AOKFY, BLUNAOIFHOKICHE
ML, KEFDRLLDEL BRI LI 154
oy MBRIZBIT A B OREFRITEEO 1 EE
129.3%, 24 BI313.1%TdHh o 7225, HEHRED
14 HB133.5%, 24B1I3.4% L ELETL.,

32 ENANLVENRRERTHICE T 3RS
KEHEIREDERDKEMTEOEIL
g w2z, IBH By, K OEME
A ®mO .
(Bl - BFER - F4ER)
BHE B, KE FX
(BB - E - EEW)

N. Muhoho (CMR, KEMRI, Kenya)

EESE, 198205y = 7 HAEIC MOy
MR BT, EL L IR O L 1
FIZOWTHIE Y ED TS, 2EMOIEBRAE
D%, 19844E | metrifonate |2 & 5 EHEE % R
ABHEEHIZ, HWERADS BT TREK (FEEK
B, vrT—MRAE) ORRERELL. KL
KON 2 LOFEF S NI-BRKEDER
DEMITEI XIS L, EVCRF-2BEZTFH
THTCHA) ZEeMPFEEIND, T TEEERT
i, FROBRKE OEMITEIN R EKDEHEIC
Yo TEDORIZBL L7 2 BRICKRET LR
PHET D, EROKNOEMITEI OB B
HEEIZL), BEDIGHATIT-72. 1 EM%

6—9 A, 10—1 A, 2—=5 A3 7y 74},
179y 77 DEC4HHEBE, ZOREYE
LK BERE DA% T HBRET L 72,
BEREKDKEOEMBENELE, &7
2 DICBEINHEBTALL, BEKME
BiD5 7Oy 7 DOFHH1 70y 7 K720 8430
WL, B0 d4 Ty 2kl 7ay 24720
3473 T43. 9% DA * R L7z T DR E
B TIX42.8%, THTIZM4. 1% THEER
otz EEARIIZINEARD LKL O
LEER LS DRANTOREGT.2%), TF
X (47.8%), Kt (45.3%), hO—E L% 178
(66.3%) 7 &T, KikA (20.4%), HEFEV
(25.2%), B (10.2%) FTIIKRE 2B
DHLNL D oTz, U EDHIH O & OEE
B, K& OBEMER LR EREARD OB
B L7278, REKOMGERKAHRTE L WELZ
gﬁgéﬂ&ﬁ‘oto

33 740FE> -A45HHRIZHTS Com-
munity-Based Health Program DIRIX &
Hh ED#ERIE

¥R TH, BEH T
(EEEK - E - AREE)

T4V - ATHHER KBV BAY
R E—FK, AOFBIFAN, M. 7Vt /7
) Tid, 19754 LUK, NGO DD L2 TH A
Rural Missionary of the Philippines (RMP) 75,
Community-Based Health Program (CBHP) % ¥
LTWwW3, #OEBWIE, & Barangay 7 5HEH
X 7= {E R % Community Health Worker (CHW)
ELTEBRTAZIETHY, TDOHHE LS Re-
ferral Center (RC) WL EM H M hTw
72 19844E11BIZBASY MY » 7 EMS (R4
HM&E) ORBFAHRMIFM LEIZ, ZORC
DEZIZOVWTHEESEY * EF SN, DR,
H)F R TS EDOFBRERT, LELER
&% FE L T19864E 1 A2 RC OEWIIIZITER
L, HEADMTONI,

HE S, 19864E 4 A TAICH 1 AR OTIET
BHICHTEL, RC TRZICHBIT A LOERM
BIZOWTHE L. BRERS &, SHFHKD



1,014 Barangay ®HC, CHW ZSEE EhTwW
HEDEHTHI3TH L, SHOBEE LTI,
RC %5 & LT, 512 CHW OEEEZIAL
Twl ZE, HfEa-A%2BET LA CHW ~DHE
s (-& 2, 3, 2w, wbky) %
FTELTWL I EREPEBLELR-TWE, Th
SEEHTHE, BHETIE, 1) RC OHMTER
HomE (XBERPEE, 259 70H5B), 2)
CHW D&M (KER, BMOEM B2
DRE), FrERLAOM[ME LT, 1)EKEBEZEED
BELTIER (FELT, E-#-%-B# - %
BLREDFERMR), 2) 74—V FHEOHRE
ELTIER (BREEOER, WEBEFORFT &#E
R b, SRINLDOHH EOHENE
WRIRER L TV BT, #RIICHEDKHOKE
£E D> TV FETH S,

U IFFETHARERRICHT 2 -FRDA
FA AR
e R (ALRREERLY 5 — -
EI R EE R 175 77 38)

19854 2 AA51986E 1 AE T, =FFETD
IFHDILEDFF, 7INWIIBWTEAEEED
BT o DOTHRET A,

WSk BEREIE50,9209%, ARBEREI
5,674%, FECERKIISBELTH -7, AEEE
BhE—FED-7-H136 BO6HTHY, BLE
BEBN—FE P05 AN TH -7,
ARRBEOE2EBE, FH1, 4624 (25.8%),
fiti %8954 (15.8%), T #7334 (12.9%), &E
3174 (5.6%), ER#42974 (5.2%), FBA#271
%(4.8%), <35 T7269% (4.7%), REF 7 A
211 (4.1%), %2 &ETHh o7z, FREREIE, ik
1524 (30.0%), ##11224 (23.2%), THII &
(18.5%), #REEF(7.6%) Th-o12, HEKTHE
CL7-BEORBFTEOSRUTOFHTHY, *
BEFCAH LW ENS 572 EROFERE
LTiE, OBEOREERIC L AEMHOKRT A
JFETEZ 2P THI% & OBRYHSE, OfER
ROKT, FICABELRKPROEIZ X 5HLER
Z5IH, QEBRENLZVWE I ELER2BENS:
DI HETH, OEFATTAELRETH L7
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BDIZERED, ¥53, 23, WENORBFTZ,
EiFE, <57 REDRTERE, FHITFONb,
IhLEFES, MICETh, +928REEN
WhEKPBEONL LI L, SBIIHALT
Vo e FICTHRIEOKEBIL, 6 AICIE61.2%
(5184) % HHTWAbDHFI2AIZI13].8% (4
&) EirE ot

19864F 1 RICIXRoFRLHL, BEE 0ol
7 hEKT L7

35 SAEAMENERBERR
Bt By (BAREEX - R1E8)

KIRBEICTHTANAEANRE, fFICB8FHS &
DB L7-ARBIC & A8 A RRYRE O W REME % A
THEMT, WARFERRICKEE LB ORRE
BIRBIZOWTHRET L7,

BRFI60E 1 A & W 2HAEDONEAMBOZEZE
BEIIR2THTHY, EEHIZITED HT2RETH
70%i3201% L 30X ThH B, EEEIZ 71 ) EL AL
21.1% L ®mH %<, RWTEHE, &F 1X7L
V, B, ¥a—s, AVF, BE, 1V FRY
TOIETH 72,

ERBBRBREIEENBREEIRKDLSZ L
18.6% (Z @3 H4T#20.5%, 15#%£10.2%, BT
9.7%) THNTOWEECEHRNSERERCTH D,
ROCHILIRHEBL5.9%, WRBZFHREELL.6%
(T bIREEYSFEST. 9%, #HE11.9%), BH
KR12.8% (Z D bigHF2. 9%, ®KETIHL 6%,
REZEY v NA3EEE0. 9%), whikbERLL 8%, MK
B|REB. 3%, NFRKEES 4%, EREREE
3.6%, BBFER2 0%, RES X OHaRESR
1.8%DIETH » 720 ‘

BERRBELVZBELNDEI T4 VEADT
A =N, SR RS ANDRIRFED 2HDOAT
botle THEEREODHFLEENS (A THZ,
D) B4, 23.5%DHETH o7, TDZ &
REFEOEERE, BMBELRATASKD, B
FIS84E1, 687TZ L B L TV A RLEE 2 EbE
L, BRILBERAEZEAT YD, '

FLIERICEE B L e LT, LES
BWOHBRADH B8, BEISTHSICERIZONTE,
HETHLABRAVIELI L, FHLIENHE
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Boh, LEILTHgRaIZar—Yar®
iz W e Thsb

36 /357 7 A ENOFLRE
ik E— (LK - B - Fkm)
SE BT (BHETK - B - AREE)
x5 & (R - [ - #)
A ER BEETK - E - NERD
=N T (EIR B )

19854E/%35 77 7 4 ENC BV TEM & /- RYE
APERAIME - 7 4 VRBS, FAERRY, B
Tk, Rk - BEHRE LS HE IS - T
bz, SEIIPREREAEREICR - TEOBRK
2H/ET 5, .

V=597, B58IP vivax THBHA, B
E75 V&Y P. falciparum 75¢ EIZB AT 5,
19674EICIES FAUETH w5 ) THELHE
BATHIZ L DEL FOEDTR D, 1980—19834 12
EBSOARIEDBELZRODIITELRLL B o720
L AN, 1984517 o THRAEKIZZKREML,
198541212 7 AEDF 4R T3, 5398 DB ENR
K L7, A darlingi 7954, BEEICHA L, &
NEL L TEETH S, 2) ¥+ —FAF, 19394
W28 1 BB A% S LT LIR19704 21218061 D
BARRAEHEH SN TV B, EFERIIERE% B
WTORET, MiTHERD25~30% ZHAEOMRK
BANVRDOLNT WD, T. infestans HSENFEL L
TEETHD, 3)) — L 29T WEDER
F194ERLTH Y, RELFHRRATPTHONIT
Wiz, LA L, 198281247 o 72— HOBX T
AETL0ZLDBENFRDOONTE Y, Bk
DEHENWZ EDFHRESND, 4)FEMB BRI, Itaipu
¥ LDHEBMEFIIO ZRELITV, 198241213117
HD S. mansomi BIH R SN 7z78, BHEEIL
ETT7IIVNATHY, ELICEET S Biom-
phalaria 3 EEMEA R EEF LTV RV DL H#
FEEIND, S)BENFERAE; [E, 5, Fh,
Bh, NEES, EHAESR, FHER, EERoO
BEFROGNTEY, FICHRITFERICELEL
Twh, BRTIT v 7T IVHEROBREEAIFR G,

37 2L —T7ICH T BMRRDAE
N BRERRR
(LHIR - BEAEKX - EE)
EEH EA (fBRK - [E - arER)
EE B (BHIEX - F4EH)
Karen Lai, C. K. Ow-Yang
(= L — ¥ 7 B ESH)

CFRBRAEDCEWT, BRIV - TIIBNT
6. X 5 &, Parathelphusa incerta, P. sp., Geose-
sarma peraccae, Stoliczia johorensts johorensis, S. j.
tahanensis, S. tweedei, Somanniathelphusa juliae,
Irmengardia pilosimana 7z & DRKEH = # RE
LCHFE®4T o720 DR, Kuala Pilah E 0
P. incerta 189fEA D ) 1144 (49.8%) 12, % /-
Ulu Langat ZEOREO # = 2B@E D5 H 6
(24.0%) (2R B OBEFETRD 2, EIZ, sun-
gai Wa (Taman Negara) D S. j. tahanensis 981#
HD>H1 (1.0%), 1 pilosimana 65BED 5 4
4 (6.2%) B X U Parathelphusa sp. 19f8/ED 5
H12 (63.2%) (bR R OBELED, Mk
HAZENA) T OEEIHANICRDEL, 8,
Figic b RE &N, 1B, Sungai Wa EED D D
TRBIZBEBDA S VA ) TOEEERRD2,
INHEA XBEVRTIHEE SN, REIHES
nrzo BOEEIS, ThEwy L ATV Vhi
W B Paragonimus westermani & FE L1, 2
IZHE LR EEDH =i, hd v A5
W2 RRBROF LVWHHEEETH S, M, &F
TR - -7 ~RELHAEYEOR B EfMiEL:
& o TR SN, RIFFEII AR ETAEER
(A FWRE) O®mBIL ST, 1985F 7 A—
8 HitiTbhiz,

38 hRT7IVABIVZ2 M HHEROUKE

R R DLLEHRR
RE ez (KRB - HERR
A R, wWE E=, EI R,
HHE M, wmL FIE FE OET
mAR MF (RRREKX - F41)
it TR (EBX - [E - &4m)
REH =H (PHF - FER)



o B, ME FE BF BE
(GARTK - & - B74EH)
Chirasak Khamboonruang

(For=vAK-[E-FER)

g7 7)) Aiddb#&E 2°—10°, & A iddbfE 14—
200 1B LEICREETH S, fiBIRADE
Thh, BEIHRBEAEOETHSH, 40, 1983
E5AB LT BICHETERR S L FERFA
RICBITAMBERLBRETHEEZHZ. F
X, BRT 7 ) ABEWOT T - VHEK N M

e AT R1354% (8B70, #r65; /ME28, BA107),

BLUSAIETF = v A 822 ARk EH
HHE3274% (B204, 11235 /AIB20, BLA307)
Thb, ARICERIN-0 T v Y ERBGRKEKE
IZE BEFERETIE, BRT 7Y ST 1%, ¥
A Tid80. 5% DRIRAE L FDH T 5, MHX
ELHRFARIEL (62.9% 8 X U62.1%),
ER, EHiddbhv, FRTTIVATE, w0V
VMK ERL9.8%, &4 Tids AR H#52. 2% 708
BOLNTWE, TRHPRT 7)) A4 T HN
HDBERTAF Y A=y TS 0% DRERT
ol MBERIIRDTE L FAFYm UKRE
Lo AT, =ZUTEH, 74507 &D
EHRETH 7205, FRT7VATE, B74%
R121.5%, WAEAIKRBRS2.6%, B~ TR
H45.9%, MAK~S ) TEH23.7%, Bk~
) 7 EHO0. 7% DB R TH - 72, BIMEKSHEH
T, V) rNBR, HHERICHE S S ERLELE
B \As, THIX & b, EARIFERIREM % A
E®, TOEHEEFRT 7Y AT, 16.3+
9.7%, %4 Tix, 11.1+7.8%Tdh -7z HBELF
MERIESE (FEEEK=21%) OFHEE, MK &
bR TEEZRDO RV, NRIZE L, Z0MER
BYATINERTH -/, EEFEREIZBIT
HIFEREREAMEIL, WX & bR TREEER
Dol RMIRFLEBEREHERTIE, EMR
A5, HELY 7)) b T28.1%, ¥4 T21.2%ICR5
niz, BMOBEIZY A I2BWT L hiEw & D)
Srxfo7, FOFROERIBEERELT,
ZhicHsy OREO/NERERI, anisocytosis,
poikilocytosis, target cell 7 & DFF RAMD 5 T
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726 TNOHLOFFRII, FAMRRPEEEIZILEN
DHRZ ST Hbe /R Y FEITIZAETHLD
LEZ 5,

39 fR7TYUAKMEICE T SFEREDNE

FHRE

it SFHEE (RBK - [E - FF4R)

o WE, RREH =Ml
(FHF - FFad)

19754 LIS S 2R D MRl D BRI T
ECEDE, 7 7 ) HHEOFE BEATE
FAEFEBLTCVED, HHELTWHIAITIE
BENFE-OF OB RICIIHE % RO T
720 T TIBE L NEFIRE M LTEEA
WOV TORBBREZIT-7:L 25, BAIITIE
HEVHRIPBEDOONTE, HRELLDIZE
#HoNF-H LD 480km I ETEH7 T - &
VT YRHOERB00ZTHSH, T ORIF T
MEHRETI ) YRR 2FEH, 370745
72MEE, EEERTH Y IEALIOIZOT 4
SV 7 | M, EERECED 6MEE, FR7E
HOFERPBH N, SHISEEDOREITED L
NTWwb, RESDOPMOFAETIITNTDOAN
ASPDOFERIEELTEY, —HLVAIR]
ATCIEEOFARICERAL T/, FHLT
b 1AM OBEBEOFAERIEELTEBY, &b
TLEWDRT A H§H93.8%, ~ v yEM
W H35.9%, HERBLIUOMUAR< S ) 7ER
62.7%, * 3N H19.0%, FDOMDEIRE
(B7BLUEE) 41.4% %5 ETH D, BB O
HE®EIIN L TREBELES V8L b
JIFNHINNTI Yy, ENIYHALF, A b
=N, zunF e LTwAS,

TR FIRALAT 3 1R V1985 DE TS, 34
BEZZMESE T 1 ANFHOFERMEIRS. SHEHR
k), BREREE D 6 EEREE 454 LR
LCWizo 8 mm S (11.1%), $#5H(59.3%)
DRWLNEHTH o7z, BREREMEIEETH S
ZEDOASBRREROOKRE L IIEHAKE Y
ToTHREHMETHTFETH S,
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0 F12U7, DaXEZHOBFIZEITS
FERRPRE
ity FhE

=& 5
(¥Va AKR%E - ERGHEER)

FAT2VT, VaAEBO3IBNOERE
T, BEEREICL > TREF A - B i
BIU= Y yEOREOKRE %, MRERSRHE
BREIZLDVAREI Zu7 45 ) 7O 37
720 ZDMER, BERELIT- 2668 DIERD
I, 66.8%IMLIDBEFERBLI Y
YHEMBROFEEZRD 2, FERKIE, HH
40.3%, [DIH09.1%, #EHH0.3%, #HFg0.4%,
<V MEMRH18.9%, Taenia sp. 0.1%, /i
F4H0.1%, FRFT 2 —36.7%, KT X =N
31.4%, a—F7 2—=/11.1%, AET7T 2=
2.5%, A=—NVHEHLE6%, S TNVEER
1.5%Tho7s 6 BDIREIZOWTEMED RS
BEERELITV, €T7 A Y #homkign &
FE L7, $IRDBYFIE, AKXLLIHT,
Sop 53.9%, Jebu 33.3%, Maigemu 6.0% & &
RENBOLN, BREOHIT*RET AH
RERER L LT, 1EORE LIBEEI RE S
nTw5b (Nwosu, 1978) #%, ¥ a AT,
SHEDRBRVHHROREF CLELHILBEED
10°C 2852 Lizhwvwio, BENSINS 3K
DEEFEDZEDFEREIZEZ by, Y 25
T, Tl (10A—3 H) [CRFEETABRES %
W7z, Maigemu O HIEIZEIE L TV 545, Sop
& Jebu TREHTHINRLRDOEA D L1135
ThbHI ehb, TEDOBBE D OBRL D
EORRLEZ LN, w2V AEMLE R 0 R
Y, Sop 32.9%, Jebu 4.7%, Maigemu 0 % &
BEREVWEDONT, SUZDERIZOWVWTE
MM BEERBHEBRE 1TV, 5.2%DERLY
O7ARBIZT745YT%, 13.4% L V&R
SRRBIZT 745 T7ERRE L7,

(BAIEKX - F41H)

41 FAPzUFPETI MM aRiZbit3
I 2 AN HEOEFRE
J. I Akoh (Va3 AK%E - BiE)
WH BHE
(RRA K - BRIBIRME - BRIBAY)
B. E. Nwoke, &i% 34
(T3 2K% - BW%)

FTATP2D)TEOF Yy a N HEICEL T
Crosskey (1981) AS#IEMICHAE LT - TV 275,
ZDBROBEISHBEMICT E2 v, FLid, 1981
FLVEIIPIIT, +4 Y2 TEBREE TS
F—HY 5 RIZBWTH ¥ TRV D EOHESLRE
TEBLA. Va ATRFYHANVFHICBL,
B 600~1,300m DEETH 2,

REHEE, A2 LT VEDSY 2 L ) IEER,
JRER, RED3IHIFOEE LML, ZORER
20.85%EHMAEKZ A 72 7L — FAIZAR,
FM2HMERETCREL, 3074597 %

BB LCIREREICOWT S RIS, B
ANBUIR20 Bt DERTE TI0, 968%TH o120 D
9 B Onchocerca volvulus D I 717 4 5 1) 7%
8,264% (9.08%) IR HNT-, ZHEEWIZH
JAHRRGEERE, 0.01~58.0% & #igic & Y Zh5H
Y (A '

E B RIT BT B BGHRI I B OB R )L
HOW2HEIZHELTEY, ThIAEFOME
KEBbDEEZOND, ERFITIRIEERIZR
BT THRIR, 149/ %7: 0 0 Mf OFESS
B R AEMISRD LN, —F, A2t
EVCX BEH, HEER, BREKE, Nodue it
B lpiroiz,

12 PSSR LERAECRE LA SRFAOS
FAORRZ
MNE W, BER D
(REA - & - ARATE)
£ kB BT
(1P 143 7 2 42 )

BA%E FEITEE O SO RITRL T 720,
HFEBIMP IR Z N R ICSUT OB ENRE



RERL, FRIZOWTHRE L7,

19804EE CIIAMFADEMBERIIL 9%
(36/736) TH Y, FERBOEMZ HDH TV,
WERIZ, ARPLHENT2. 2% (BEE3.5%) T,
B#, JFAFEBENEZEZNEN22.2%, 5.6%T
Hoto 198IEEL Y FHO/I-HE PRIES T
71 v (ISG) DEEAREL Tho ABFED
BAERITEL AL, 198EE12120.08% (1/
1,250) &7 o720 FEAFEBREFROBEFRDG R
AERIZH B D5, BEFFRIZLLEMOBEMIZSH
b,

2EMOEETHARF£Y 4V AHE (B
HA ¥ifk) 2SRt h o BBtk ~Eb 3 5 &1, 1985
EEREELECIE3.3%ICED LN, BLER
ISG O#FMERBHBEES L T\w5h, HBs HLR - 1
KizonTh, BENLELTLIENERLEN
5.6% & 22.2% 2586 b iz, HERIOH HA H
KARAEEIX, HARPIZBITH20-35RDRAR
RRBLLTWAEEZOLNEN, FLABL LT
HDBRDHNTZ,

ABIBFROEFIZOVTHRIF L CA B E, BF
SEMICI2BIREND - 2. 1260F 9 Fid ISG
LT, BEETRELL IR, ThEh
RIES A A, 238, SHARICEERZII TV
ETHoT. BEFRIIFIFI0F1IIFIES & A L
AIC ISG BEfER ZiICw BT Y, ISG %)
BiF o Bobnkh o7, 2413 HBe $iL
EREOXFx )T —o0ORETHY, £05H
1 Bl BEIL L TR L, FEAFEBEIFFRS B
3 EiE, FEEE 6 4 B LIAIC ISG DBEL T
TR WEITH 72,

M FEREEOSHITRBEEETSV, A
R &ICoWTIZ, ISG B L skEWIZBET 51E
BREFTAIEIEINPRIBSIENTED
LEbhb, BEFRIENOBEMIZH LA, &
RIC X BRGNS ENEBDND, 51, T FV
W& BFHNEZLLND,

- TE,
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43 BHZTF7ICBII2HRIABE/SN—Fy
ke D NEOWIENS L UEEND RO
—BE
FEH &, Bl & e Eit
(RUFK - 25 R - RE)

KR PEE (KS) 1218724, H AR L - The
RS EMHMEAEE L TROICHE ST
F, BI—0 v, BFELGREEOERBLT
Y RAERIZEWEROREER L STk
B, SEET 7)) AHEETOEZHE, MEIEA
R BIZONTHRET 7Y A, ¥4 —VILES %
FOICE BB FEL, OIS I
o> THENRBRAL T AL 2% - 72, M
B Cit AIDS (B RMERESSERE) BT
ELEHEN—2ELTH KS HEEHI AT
Bh, KSZDHODER & 2 5REMARIZEAL T
A PAFT -4 VR (CMV) 37 & DB
BHYERFERO—HEATHRY, ¥ =TI
PoIH TP TTRITAS AL Ve N— -
w4 WA (EBV) I2XoTHELBEINBNRE
HEE, S—Fv b)Y E (BL) O RIR
ToHb, RABIHVFELEEYBELZF =7
Y7 b enNb—, Zx ¥, DRI D
3MICBTHRAER, FEHAE 2 RN IR
FTre e bICELNALERXTV, KSEBL &
DOHAFICHIEN B L UK EEESH L & &
Hio77. 19794F 0 5 19854 @ 7 £ FIZ107HI D
KS 111610 BL #157/-7%, HBEHSH TIIMm
ERELEZ M) THENCEL 2= v I E,
AOWOFU7-HEELDICRIECALN, 2D
Wik HEEN S 2> THRA LTz, F 708k
WA TREERLE by YFHIIBET SV
F—HICH, AOOBFANSDEEL LIRS
CBLNT, =T HHOEILmICIE T H 5k
WHETRMERLIE(RAoNEDI -7, KS &
BL * OEIcED LN Ok B, RN
MBI OESEE L OB TRBEO LN E Do
7o SOREICHEr =728V T KS FEHEICR
LENBDIRE Y M) THEANEE LTVA —IK
DEET A=y YHFNT, TOHBIIBETH S
REORE S 2 3o LEBORNBFHTHY, H
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REBEBIUEFREPREBE LAAEHERITKS %
EIMor0ER*FE > TWLRRIZEDIR L L
Bz, T4 =7 CO BL OMIEE, HKGSH b
KS LIZIZREMAEMER L TV BERERE, K
EZHB T AIDS BE D KS OEEZEME I
EBV & CMV OHBEFRHEIIZEE SR THWS
HAGEH SRV HEE, EBV LA LH
D—2, HDHVIIEBOFEKRL OB HWiZ
X5 TKS BEETHDOTIZ R VAL W) BKE
WITBEME R A RB L TWARIZEDbLNR S,

44 1984FICHBIBBERBDNTRIEDORR
iZ2o2WnT
N #E, R#E FH
(B B iR AR

A IBEEERBONTIIERZOESB &
B, TB, THRICETAREERIT > TR,
SEIF1SEDRABEIZODWTHET 2, BEYK
143(FE0) THIEL V3R L7, 2 EH96
(23F) TEBED6T% % HEOEEKEHUT(2
H) T3I3%TH 7o HIBHIZHE B ZRTH B
R5EFRETIX, EMENET CTOBRERAT0OTE D
%<, &9, BHS, THE, FREMRT7, X
4, FAF20METH 72, HZBETIE, #
BT AS47 TR b % <, EZBATB X OUKIRET A%
h#Nn30, 19DNETH -7 ABIREKRTIZ6 A
25(17.5%) THEb%< 9A19(13.3%), 5A 5
S U10A18(13%), 4 A17(12%), 7 A14(10%),
11A13(9%) T4AH»HI0BFTHT H AR
121 (85%) 73%fF L T\ iz, ERPITRIZVD
135018034 (23.8%), 601%M32(22.4%), 404848
24(16.8%) DNETDH 575, BIEIZ1048H 57048
Wb TLL LTV LDHI M TH S, B
HDZHIT114(80%) TEM29(20%) 12H~4
BIZHEL TV 5, ZHFFTCIREMD BIEES
PR D% <75(52%), BEM28(19.6%), EHLE
17(12%) #&&HT5L120T, SBEN% % 5
DTV NENTENFBELTWLDN M b,
I7-HMTORERIEERENEZE L DKL,
BBEATOZERIBEREINE V. ZHWLT
13 EREA%90 (62.9%), TRES(35.7%) TFD32
(22.4%) &M A B & RUIEDKI5T% % b5 > T

720 THRICIRTROZEA23(16.1%) THRL S
Vo SRR TILFRT 6 B S P4 6 BE E T
BWEERIZ108(75.5%), Tk 6 BEH & 1 6 B
T CTORZICI5(24.5%) ML TW5E, HIH
TIXEMA%68(90%) TR, HOBEA LB
TSI B A7 (60%) THW,
NTEREDFHTIIEERIBLOA, BiE,
HEERELLT (82%) TEMEI26HZNDA, & HIiELS
(10%), BATHEIE 6 (4.2%), &% L BT
fES (4.5%) Th ol BRIEXRLIDDII,
JRRTHESE 6 DA 3B, AHHES BOW2H, &
aH561(3.5%) THotzo MiEEXABE, NT
Pl RS % 5117214372661 (18.2%) 1254 L
7o BNEEMEREIZ 6 BICED S N7ze 20 ml E5T
E#RO—RKEOMETRE, RN &°5Fh3
B, HELXMEZEL-DD 16, EH5HEIOA,
RBEN2HRO SN0, Hill, AEFH»H 5
WIZATOA FEDHRSIZE > TERBELE, —F
206 DBREMSIZDOWTIZ, %95, %%, BL
URIEE, ot IREEFERD, »0s%H00
Lhi,

45 HEBIRICH T B1985F D/ TIE
¥ &, BE i, I R,
B BE& (MPHEBRERF - TR

BIE, hARIRICB HEFERE R, T (Tn-
meresurus favoviridis) & ¥ 3 <= T (T. ele-
gans) BREF % HD LA, ficize 2T (T
okinavensis) & ¥ 4 77 ¥ N7 (T. mucro-squana-
tus) \Z L BIRFETd B, BEFE (19854F) 13, &
D4 TEDWN L HIENTRTRELTEY,
TI84N, HF T wNTIBAN, BEANT2A, ¥
AT NT 1 NOBHEBEDVRE L7225, Wih
DEETHIHREEIX O TH 72,

MERE, N TR TIXI84BIH 1745012 &
h, REHBEZERITIEG. 1%IEH ISR TV,
BFINTRETRIZEACHEBINY, HiE
ERFHIN-DEOTNI26 (5.3%) 751
oz, MBRES T COMMIZ, 305LANE
b % <918 (55.5%) K\ T 1 B¢ AP A35351
(32.3%) TI0%E < DEZMGED 1 BEBILAFIZHE
FBREFEZIT TV, MBEROMHEIR, 1K



(20 ml) #S153%1 (89.0%) & & &b o 712%s,

2. 3KLULOTEDZTHIDH o0 MEBEDEK
5gid, #1606, FET1061, BiE 1 Bl L&
ENERMICE D572,

NTWEE, ZOI0EFTHSL 2L E %
AETBY, FFHWERII225. IATH -7,
72, 19824E LARE L 4 fE R KL L C200A LT @
RECR-TBY, EFHRIEZIZITBOANT
Hols

HF 2w N TUGHE 13197248 DA 100 A LT 123
ALTEY, ZOIEBOWREIZEFES51.5AT
25) 277

16 FHRIEH (AKE) &\ 7% DBE
PR EK Gl o)

HEARE R IRIZB VT, 19765 H 51983FE D
8ARICEY, NTHEREZME - TRANZH
LViZE B (80IK) ok, FEmIZRHEEWIZLS
(1450C) @ L THz 5NN T2250L %, Akt
BOAER) 2L oBRICOVWTREL, XO
L) R EBT.

BRI S > TNTERBABRONERIE, ®
R BVERR (FIRIEHT5~T9) OBRORHE)S31T
(80ULHh, 38.75%) TH%, KRiZEBEL 2\ (IR
FEHT0~74) Db DHBOE (37.5%) o £ DKRITHR
VW (RRIE565~69) Db DATITIE (21.25%) o
B 2 ICIF 2RI R UV (RERBE60~54) @
bOTH ol ;

BB E - TN T Rl A2 72RO MR,
RRBVKEROBE O EATI0NE (1450,
69.66%) TE %, RIZBLLHWVH OA41L
(28.28%) o VB DI ML & o TN,

Z D225, 22.8°C UL (17.8~22.8°C) @
BAHZBWTHZ SNz T30 DWW THEIIK
HL7e VDI L EL b DAS14E
o TV, FRHIZBITAEEIZE5~96%D
#HEPIZH - T, BEIN~94%D b DI L D12
PC, {EREES0%LL LD b DS, FEIT220L (300t
73.33%) ko TWwWih, ZOZERPLLT, B
HOBSBTIZBITANT L OREVITEEASK
Z(HE5LTw5,

LEDZ ERSBIMIBOWTONT EDHEN
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BB ANEEE, RRBVEOLDOIREL, R
B2 RW, FORBBVEBOLOELEE)IEE
%oTwiz, LBV (REHE#55~59) B L U'E
VO (RRIBEOALLT) LB THENNTS (R
#580~84) BLUBLTHTHAW (AHIEHKSS
L) ofREoBRIZIE, NTEOHEWITEDP S
A

47 ELISA (L& 3 HHMMRECDOWT
T EE, DI RE, ER HEE
(AR EHE - 2\ 7SCRT)

NTHEROFMEE 7 9 F R AR THH
mffiz e L T2, ZoFEIRERENZ
MBS 1U/ml UTIRRETE 2Wwizo,
bo bREOHVHEAEDRRE Z HHIZ EL-
ISA CHARMEDBIE % R A 720

b EYV A FERER T 2 IRERRE ORIEES
KRARFET A0, 7 FRMESESLY
b b o BN LNV T THRIETE 554 EE
DRBPLEENPLTH b,

MEBEOHFE FL—r0a—54 70
oML HR-1, HR-2 #FH L7z v —
H—BRIZITHR-1 $7213 HR-2 2% v 7))~
TEGN-FF V- EHL, FHEICIZ
0-7x=L I T7IvERMEHLA, ELISA i34
Y FA v FETITY, EBEEERICE, NTHE
TEYHREL TR 2@ 7HiER T-78 21E
HL7.

¥ 5. 1) ELISA 2 X A4 HR-1 {fi, #T HR-2
i W E T BedBIE, 0.02~0.10U/ml 72572, 2)
thEH 2.5kg DYV FOBREBARICHEE
1.0m! (T HR-1=644 U/ml) % ¥4t L, ELISA
IO L CHE O P HLaql 4 B L 7-#R, #
ET, 1EEM%=44U/m, 3BE# =28
U/ml, 8 ¥f#%=2.5U/ml, 24Ef#%=1.5U/m,
48BE % =1.0U/ml, 7285 @ % =0.6U/ml & »»
) RIS VEAM MR L7225, HiETIZ48K
%D 0.9U/ml AR 4EL, HELVEEOH
XD DICRIRD L Do 720 )N THEFEE DI
BREKREAT LR, WERREB XU
B T EIARE ST DOHEE L B2,
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8 Y3HHBRRBEOREEICET MR

=B ER (BHEEX - E)
B = (EHEX - BRRH)
Z NI (BB - B - ZnH)

=k Y¥ < 4 (Rhabdophis t. tigrinus) 13,
B OXEEFICEOT 5 EERREROFR (Duvel-
noy’s gland) &, SEHEEE TIZIEFI$ 5 EZAERE
R OFERE (nucho-dorsal gland) 2 F L, EHO=
BB L2MOEREMZFRELERO 1 T
5, BiZIEEHEOMHNFELAEL, BET
WENDLBGNLBEEALR T, BEEANED
BUR R R BETR 2 12, BREITEL LTAD
BRICRAT ALY, BRNDRIELEZ TH
EFNREE LTV D,

AHTIEE OBERSWED, BRICHT HENHE
BOREERET 5. SRE &F whH) *
THFEAXDBIZHETT AL, BIWITECER
DIERE RYE D, E Tk 3~100H%ICISEILED
IFEAERE D, 20—303TRICIIMVREEASES b,
TR FEMER L ORI AR 5,
BICHEBEOTMERE & 12, ABRORE L AR
ERoORBHEENSEZ D, ERHLAIRERAKRRE
DEREEL, L TRMEBBRELICERT L,

L BIOSEREORSE, KiE - PBESIZE S
TS S, gamabufotalin i L& 3510
oL AFT A F (bufadienolide) ¥ VK7 5
ErromlbI EHELMIEN, L ZTH
LEMRSOI L, M, N, V, VI, IoHEED
B OWTHBILET HHEEEREZTY, £h
FhoBEMERE L, 2O&FRN, V, VI, W
DEPESFTTIRIPEE, DORTTIBEOABER
RERI LA, MhofesblEL ) EBET
Hotlo THBEOESR, WM, VI, WTHWE
EXARONA2, N, VCRINEBMTH -7

49 Dirofilaria DILBEELEH
=% &2, %W Y
(BEAK - B - F4HR)

KA 85 (BHRE - RIRF)

Dirofilaria O NREGEENIE, HFEHH SIS
ENTWEY, ITNSDOFEEMIZITEA LD,

fiti, CHEBLOEEOETTHY, ILEFEHIL,
&HS (1980) OHENHLDATH B, 40,

FLE M Dirofilaria HSEE L7z L £ 2 5 b ER
rREL-OTHET S, BEE, BEREEFED
STROLMT, ILEIER ML, ERFTEY
DEEWTEL I AT b NIz, ERIZ 7mm 2
DERTHY, YR EZERLERLEZA, 4
R BRI, MR OB L O E )R 5
Nizo MBIITRERICE AR S, BEREEIC
ITHBROEIEN RO b, FOREFIIEREES X
) BB DR ELBEE TH - 72, Mkt
DEIRIZIZ, MBEBEORE LR EOEILAA LN
BN VVEILE, BILEBD LN 57z, BE
Wi DE A T5um Tho72o AKIE 2um DE
STIBPOEWN L - T\, ARBEEIEILD
5 H T, ridges % projections 32O SN L B o
7o HRODORBEIZIZE L transverse striations A%
B2 s h, WETIE lateral chords D7 & |2 longi-
tudinal ridges Z 2B L T\ 72, S IE, XHE <
coelomyarian type T3 - 72, BRI (X5 E A
e BN/ 2 ROEESRE (25pum 1F) & 1 R0
HILESBD SNz, U EDEEBENEHDS,

AKX, Dirofilavia immitis DEM B THA S
LEZbNT,

50 RNESHMRIED 3 EFI & ZDRKD 5 R%
FRIFRR
Liicq il
EEN

FIE,
#F,

wI RE, ¥ AT,
wiE &=, wk EiE
(ZRIREKX - F4R)
(RERFFE)

—xK, SRHEHEKE
(KB EZ k)
=% QI :
(B K A AE S R BE)

BAVGEEREREL AT HRAHERED 3 A
Bl % HEEE L, SRIEBWHERILE NITERIROBK
HEITo 7, R 1 605, B, 0REL HNE
B, HIH CTICTA4ERBERT—HROER
REA AL, BRICERAIKIEEZED THLHD,
—HHLVWEBROHB R TS, £/, YV
ILBERE - F#E ELISA &1 THiikRatE, T8ERIT

RE
i

Bz
ez, it

&8 KR,



B, fEGI 2. 505%, B, BAMG0ELA LD
GEE - 3R, GEBR CT TRAKLIETIZERHED
EfrFHOTWDE, FO—EiTEFANC T ring
enhance £ % Ao, BEM ziTVEREZHEL L1,
7 VPR RS CHUATE NSRRI RE T, M
¥ ELISA 3 Tidyifkm i, it L - Bl O
JEMHR D7D Cof (FHBHERBINE) %
g & ORI D ER L LR E RO,
FEGI 30 337k, Bk, 2IREAL VEE, TOHKE
B34e, I CT IS THRMEOEBIUE % 520,
FFICABBEEICERZEBRIAE D, REN LTV
BREIE N BRI, RERIC TS NVAERER
oIS CHUERTEE NICTRERBUE 1, BEEAME & 4T
Cof SRIEIMTE & DRI T F DIEY % 8, M
$ ELISA 12 & ) Hufkiatt. BICHEERICB W
T, BAEHR I3 L, praziquantel 50 mg/kg/day
3 HEOES 2T o 7220 - BH %2 (R
Wi, #D%EH 25 mg/kg/day 3 B E OS5 %47
VBT, EEREOERLED,

PLE & ) RIEOBH Iz OV T IRHE, BRI
BoRHEOER@HFAL, Tk SHUEREO
MEEOERIREMBZH L LW EAR
BETHLBLHRLL,

51 b hATRIEDESHT & AFRIEER

= EH, A EF, HR OETE

Sk Sti, =B &
GE#K - B - FEHR)

Aa¥# EA GE#K - B - ZH#)

19844E 12 & 4 EIMEHER ICRgE L7 & Bbhb b
M FEERE DB & IR OEBIZ OV THRET B,
BEABESOROBY, ¥ EICH 2 4 ARSE
L, REHBT O 2 LHBE, ERRFE FER
A, 371—40°C DMBRBE A B XKD, 1985
€2 AITRBEL 720 RENMR, ESR BERE,
IFERERH %, CRP iBptE, IgE fED L5 % bt
EH SN, BWECT BXUUSICLY, FEE
BKITH 7XT7 cm DDZ IR S SOL #5788 &
Nzo BERARBRLOMEAMMBSIRT 5 L IFRK
HHRE CTd - 720 BEMFEORBEFHRETI,
k2 50—, WEEESRIES & U ELISA (<
Ly, FEREICH L CHREORKELE:, &b
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HHT X =N TIRBEETH -7, BIZ, B
L) BRI L2720, REFIIFERE
THoHEBH L7z BABRERLS Y22 LTS
A%, RIIERETE-DR 1 EOBEDATHY,
FEEREIFICERETH 572, 198547 A,

praziquantel (600 mg ¥, 4 $¢/H, 42, 2 H:&
) %% %, ESR Otf#, CRP KT ALK
7285, BRRFER S OB FER L 2o, &
ZTH 1 H Ao ESBIE4, bithin (200 mg %,

12¢8/H, &4, BAI0E) &5 L7 (8B 5B
LUI0RIZT Z7—-3E), 1 7—-VRTHI %
 FIBRBEASH L, IFBEZkE%, ESR, CRP b 1E
Heeh, IgE bIEA T L7, 19864 2 A
(1 27— WETHHEE) OB CT 2L D LM
MBS ASHE & A /AN L Tz, £ 72198648 9 A
(R 1 %) O USBECRDTPELII—D
BN eRBO5720E%Y, s su=—BL
URHHRREESRIE D - OB S TREE L7,

52 743V THMAMIIKATHIBEMKRY 1
WABEDOEREREERET SBT3V
THRITH c RIBREABED 2EEICEH TS
R

REmAE—BE, A% #HT
(BIGX - & - EE)
N ! (RIFA - BEHEEKR)
WHE—, F EER
- (BWEX - E - EEY)
HE i (Barrtrsy— - &)

HIERICE 2 f X4 ML, B THIREE A~ A
WA (ATLV) ORBEICEE T RITT o BRER
FlZoWTHE L2, 40, H7 19 74T
- BIFERESD2HENEREY 714 5) THEE
flOBEEIZL o TN =T, FNHDT V-
THEO ATLV BROEMRFE L B LS L.

33, MEAEDW0FLLEDE116%4, 71934 &
DIMiEEFRELL, 7= F AHE CTHRINER T 4
) THE%Y 2 — b L EERDERESEREIZT
745 THEMERD S, RWT, 714597
PRl OKMERE, HEEE, SEHEO32DY
V—FIERE ST, ATLV B % B L7,
ATLV BEOHEIL, FEEERAEICL > TH
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N, FORER, 7414 7Y THRMEIEL 2 5H1E
EoA~D ATLV BEDOFEBRESTG T H I &2
HE L, T4bb, 747 THHABRERER
» ATLV OBEgER% 1 & LHE, PEEER
ORPEOREBRERIIBEFTL0, TTFT2L6LHFEI
ERL, 351, BEBEROBEOREREIZE
F8.0, TFT 1L LV HEEIZEALTVWAHI LN
bhotze UEOHESR, BEDT 45 7 ESR
2&oT, 745V THEO®RDELDRED
ATLV OBEZAEFHIZLTWL I ENE X LN,
74 9)) TR, BEDTHMMEEZESLL,

HEMIZIZ, $7L vy - THIRROBEEPLLT,
BEOREE, & (HRMRIG O] % Huv
TWAEEFHLNTEY, 74 7Y 7RG
LAONEEY THRICS 2, ATLV ORELXES
CLTWwWABLDEBRDbNRS,

53 RMAT#EANKEY 1L ADBLER—K
BRABD 2 EEICH T HEIE
MEEE—BR, A% HT
(BIGK - & - BE)
N (BIEK - BHEK)
HE ME EQrrtrsy— . EE)

B A THREm? (ATL) 13, BMEEARE I
AMETICEP L TALNAAMBTH S, &Il
ATL BEOERMMA»S L by AV ZAH5HE X
n, ATL w4 VA (ATLV) @& &ht, 20
ATLV (B3 A3 TEWMERN R IZZHIZED
b, TANVZADBEFHEEZIILD, FEAL
Dz IS NS, il ATLV 2Bl A&
ICRBLTHEELTWARIIOWTIRE RS
nTwhn, TAGBESFEL ERTL Y, ATLV
DREEBE X ORI RIFTEL ORFIZOE,
RIBEREED 2HMEZFLICAELTTOTE,
F DR, ATLV OB IOV TKEREE
SUERERFOTESE MO THLIZL, $/2,
ATLV ORIz 7 4 5 ) TRERBE V) FER
HAFREANEL S LTWwAI L bHLRIZ L,
4miE, ATLV OBRGERIZOWTHRE L7,

39, KPEBRPEIOWTHELAL LTS, O
BEDHPEETHLIEIHBELL, ThabH,
ATLV ¥tk kDEZ, 374$274(73.0%)

% ATLV Btk TdhH - 72 L2 L, ATLV 5t
e DX 2 FHEOEOBIERIXLT. 8% (129% #23
2) T ELd ol Tz, 19814F L1983 DR
EPEILTFFANDL L, K25 ATLV ik CE
DEHEDIGE O ATAEDOREHLVERE I N2, K
WC, BEBEEICOVWTREL. J0OBHBEI,
BHROBE W PERETHAZLHHLZ, T4
bbb, ATLV kRO BE» O 4 T h/-Fitid
61491244 (39.3%) HREMEICR Y, M, BH
OBBE,LEINTFHROBERIL, bTFh
2.2%(93%% 2 48) WXTEhhol, Thbb,
ATLV DEEI K DOIEEF DV 3 BRR BEH O
FLOLHhD) Y SFRIZE 5 TIFbR TWnA Z &2t
L7,

54 HTLV-T OBEREICET 5 E8mE
AR BA—, =H (EER
FEEKK - E - —AEH

B A THIREMmE (ATL) OBREY 41 VATH
5 HTLV-1 OB Lm0, BREFHEERL
BLAHMT, WHRRTO—HIBEOREADH
ATLA Pk % fI%E L 72

WFE¥ S F v BERIE (Particle-Agglutination
Method) Z W CHIE L, MEMHRI6HELET
BERCETREDZOORRELE L, BBRERIE
Bliz oW TR AE (F &), BEEHK
#® (EIA &) 2R L7

Dx & EE2,0874 (BH214, &of
1,366%) DBREDOER, HAEBERIIMNE Lk
kR LBM36.3% KH3.2% BLFH
36.9%) EBOTERTH o720 2) Wi fED
BIHDOKBERE LR, KFEbBHBEOM
B bEII56H (20%) RKiFs bEHOMEHLEIR
15448 (54.8%) T& - 120 KVBEOHEEN G
HChBHHEIZ6T%, KABUEDBAELBRET
»HHEIZT8% TH Y, HTLV-1 DEHSED
(EHEASRIE S N7z, 3) 20 & D L FEOBEGRT
FTCHAELZEA»S158 T TO/NE284Z DR
HRII5.2%TH Y, B2 HBAOEEIEZ S
b, 4) MAENROBUERLSBZEOPT, &
M OBEED 72 > A DPUARE 1% 2R 13 7 4F i DR RER;
ADIT.4% & ) &< 27.3%, &ImMBEEEI1351.1%



EELCEL, Wil L 25T EZONS,
Pl &) HTLV-1 =R L LTKRD 3D
DV—IBEZBND, 1) KD OLEN! BTN
T 5158, 2) BE, LB BILE AT H1545,
WM & B{5¥E, FAEIC HTLV-1 BETFB D
OO RZET HLEFDH 5,

55 #IRBRIEORREDIEE

WE #f7, FH R, ERG #

(RIGTHE)
ik B (GRERK - £ - Fr4m)
*B (BERK - & - —PIF)

ERBHOBRIIIN A 7R F )=V ER &
NBZEDEL, ZOFRABRERMIZLEDS
NTwb, LELENS, ThITOREIZLS
TR, HESORBTIISI%BIZT X,
BHRD80% IERH# 6 H A LUKICES 5 Twa,
HERAOELFRORELBHROV O, BE
B L VI RBRLZAEFREICLLDEZ R SR,
4E, BREBEFZRICANZFA TR ¥ —
NOBGERX AR,

BH53#IE, DAEE kg %7:9 50mg, 1 A 3,000
mg 5 3BEAK 4 HEKEES, 2) 1 8 1,000 mg fB
H, 154 %5, 3 1 H 1,500mg, ;& 3 B/,
5% —#%5, 418 1,500mg, 2AEEIZ3A
M, 427 —-NMES5STHDH, BREIZEESRKRE,
Bk, MGL #%6FM L CHERITYV, &R
267 A BDOBECHRENE T 70 &5
PlOERIE, 1)2%60%, 2)554%, 3) H#57% T
BAENLL, HOH83% THEEICEVEERYES
RL7ze BIWERITHERICREL, DIVHFERD
%75‘97:0

BRI THILE N ORI IIER T 525, #H
BITHOHHRICEIFRNIMERA L2WEEZ SR
bo —F, BADEBEFDORHIITIE, BEFTDH
DRFLIEEPIZT7 45 TRGRZRDL I &
MWhY, BRBREZETISEI DR OPNERE
BB TVBEHDEEZLNE, TROHDH
PoHEZT, FEEOTLBRIIIEHREICL
DRBICEARBERGPET LnEEZ ORI,
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56 T1X270v bEICLIEBRERE
MIRELE DR
wil %H¥

(FEKK - BE - RI EERHEER

HE XFE (HERK - E -~
e Rt (BEERK - & - FFE®)
WHE AT (R Fz)

HRBEBRE TIZ, FOEELEBEIRERE
DEICECEDLIFH B LR LML T W,
AEEE L IE, WROFEBEICIOVT, 204
BEENY - %Y 22570y NETEHL,
RREL DD ) #RET L7z, FLEIX, BEEEY
BHEEERLCBZ745 ) 7RYGR L DML,
T AFr7ay MNEEZ, #EREY 2-ME £
AT CHELEN SDS-PAGE (244}, “h¥=tn
VO - RABRICEE L DICBREME 1054
R 2RILSE/, AR Sy FOBRBIZIR
1] EH O T 4 ARV,

Wit #0512 SDS-PAGE T3® T F48K, 2-
ME BIXLT TS8R DNy Fa&B LE,,
FHRBAEBFBOZLOMIE L HWTENY FADR
ISR AT LR, S 2RERIE Y Fo
RO oLl l2flidb T 36(3.5%) THo
2o BEDRDZINY FADORIE/NY — V3B E
TLIDBVERTH 720, 2L RTFEN
123, 93, 5.5, 3.1 KD AT D 4 HLFE/ /N> FIZRe
L, SROEWTHRONY FELRIBRRE LD 5
oBix 961(10.5%) Lakdol, LAL, &
NOPREIE/ Y% — » ERREE O DOREIZBE &
PTIREL, FRRIE Y — i3BRREbH Y
REBELERE R otz MK, BEELMLALEA
FMEFETIEOTROES D RRER TN Y Fedl
DY, MERAEDIZEAEPHEBRBLTVWAZ LM
maENT,
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57 HEIFRIEDEEL S CICERKICEAT 2R
W FIER, FH BT, MR R,
EH &—, B&F B—
(BB -E - ZAFf
#A, EHTAT
(BRBERRAREL Y —)
o L 2 — BB (BIGK - EE - EEEND)

it

BEIRBEOMMAEE, PREIE L ICERIE
NDEEHE LTHLNTWS, Fthisi:, &T
B, BAB, ERE, BXKE, iz, WkR
e, S5HEDTET, BMEOESA—6A4, [
£108 —118 & BA614E 7 B2 THKRS, 535
I3 L, RYTF L o EREEREE (1 AM47:)
3A% 28°C CIOH &) ICTEMRRBRER
1To72

W3, 5358 EBREEEVS (2.8%) %
1B7-, ERIBMERYAD LORD ELOFIZEN
A H o720 BLHBEERITHMS. 4%, KT
1.3% TREDOBEENFEICE DN 72,

HRBETOWBRERII483L CEBRRBES L
23% (4.8%) Tholz, ZDRREBE T EBBLY
HOBHBTHRS L2/3UEDEDN 1~5 EDERE
BB TH 72, BRERIEGEER, HIE
B L UBER R S, - 7225, BEERD A
LNEVWEDL SHW, HILBEREETEHD
BN O X BREEHEITL, BEIZrv2)
Y ZOEDOEEB L PER, KAN) D LBEED
MR R RO b, EREEEE235IC
L RIESARE (BMERE, U /SRR, Y
YRERDV—H —, MiERZEFO T V) EiTo
TR ABOEREDLOL R, o7, EHITH
ATLA ARG 2 MRET L7oAs, BRAREER
1347.8%, *RBEBIT. 6B THEE*ROL, ¥
7o, BREBEBREEDT 4+ 7)) THHMIEEICS
Moz, 0%DEMRBBEHEEITFL, Y4 T
¥ — i (50 mg/kg/day) @ 3 BEEHEESIC &L
HEFMEBREITY, BRAZIBHBLIOI AARK
VARME 2 HAT L 72 ASBR R IE T RTRRM L & 5 72,
HA TR TS VORIER E L TIIESR, A8
REEDFALNIA, BELFIETLIROEER
bDIFRDOSNE D572, BERBERIOADIMLIE

12 2T micro-Elisa % W THRET L 724 %, 32
4% OD fH0.6LL LB E %% 1), EHRHIEEE
BCRINTHEETH -7,

58 XA IFMABET IV AMEBAICLSH

BERRFRED R ,
A E—, FE EN, £f T
(BlFEX - F4H)

EELRT v PRy AR X IEHR S
HhHE, REBBECIVERBERIREZY, 20
BRI L CEFISRVIERME 2 RT 2 &7
monTnad, —RIZHBENSFEFERIIHT AH
BRABHEE L, BREBW D O18720) v SERR MiE
L TIEEEHMICTEBMICBATELAZ E05,
ER % RIS RERCHEE L Tnb L E R
LR TWwh, #iEiE, ThITHrXIE|HRIH
L CHEBEMNEZEDOE W C7TBL/6 w7 2, BX
PIa—% b2V, YWNRLEREOTE
F O BRBEIRE L RIERERIR IR A5
rERATE, 40, FEEALIERBBEGE~
v ADME, BLOY U SBZEE~Y Y AIIBA
L, BRI RI S h 5 BRGBHEEOREIC
DWTHRE L7z, ZRUT L D RD & RIS
Lz, 1)Ege 2 B E M, BERY »3E)
Mifa, MMM CIRIBREENMLEBATE L2 5
7oo 2)ERYG 2 HE OMEIZ L ) s REARITHE %
BATAZILNTEDL, ZO%FRIELEMEL S
BEHERLTLENTH 5, 3)BREMBFBAICLS
RYBhEEIE, ETHESN: L PEERICRE
T 5 I TCOBRBMATRERIAIN TS, 4) K
gifiiE % 56°C, 300 MBI T 5 & £ DRpRAK
HT 5o

INODRERDPS, BYEMFEDOB AL ARBEE
D RBUZIIMEROEMENVEETH L LE
ZoNBH, BETHEROBES OBETETZ
OBBIZOVWTHERTF TH D,

59 Angiostrongylus cantonensis X k21> K
1) 7 DNA i & HIRRBESE(C & 5 YHT R
SiHDH 2k, fME #HE S &b
(B~ 7 v TEK - REHY)

DNA L NIV EGHER*FH 2, BEME



MO RIEFAE & 7 FHEWFERITH S IS T 5 Hil
PRESINDOOH b, RAIGFEEHOFEMF
HEIZIAL, @I M2 F1) 7 DNA (mit
DNA) OB E T T A LRI LTze ZDH
EEHRET S, BELEIZLY, % DNA, RNA
BXUEAKLZ EH,S mit DNA 2584 5 Kk
B HD, FAIGEEOEYHVDZ &2 M
HjTéji?f’i'k 77

X COBDOEST DNA %&£ 0 58 LEY
DDOEWT, TNIZIZZEED NP-40 Buffer % B
v, BHEEMEICL ) mit DNA # M S €7,
DWW, TE f241 phenol-chloroform % B> DNA
PEINLKEBRIOEARTRESEL, £
DOLFOKRBHEIZZY ) —NVEINZ, DNA %it
sz, ZORBRIMEGFOMBRIV 2%, &
Fh b RNA (Z2WTIE, RNase A 3 X UF PEG
MBIZ L - THBSEEY OF Wz, & 512 mit
DNA L HIZEFTNAESTEHEET L v PR
L CEROEREER L7z, &FICHIBEEEE ® Hind 11,
EcoR1 % % F\» mit DNA % Y)W & L 7- Wi %
TAR=A - FULEEBBSE, ZONY FEK
76, DNAMB:RGA L o7z ¥, ZOFHET
R 72 Db s s O (K 20, 000 rpm) &
M LB (&K 16,000 rpm) TH 5,

ADNA (Hind I1I, digest) *iZ# |25 HIREESE
IZTYIH S 7z DNA B BB %, 0.75% 7
AU —A « FVEFvS DNA O 7 VERIKE)NE
WL DPIE L7 RNT, loghL=a/(D—c¢)+b
DR D 6, HIREBEERIZ L )RS - tERT
DES*EET7S 72> ML TERD B HE
Tlol, TNIZLY, 52 LObLoLTVES
ADNA (Hind III, digest) ®4F& & DEGEHL 5,
A. cantonensis D203 b2 F1) 7 DNA O4%5
FETMB I EFHRDL, A cantonensis D
BEE KL OFarrell D K TEELIKEIEICL D,
SEERI LERMESRD 5z,

60 BWEHRBICHVBLEHFEMBROATHRR

min B, BE -, K EkX
(BEBX - E - EE)

BEDIZ1978FE LR, BIRBREEHEBICBY
TLREMRBROGARELIT> T B, ThF
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T, SMEB X UOMMKRIEICAKHRIREIC
A, BELTWAIEEFWOMIZLD, X
B BEXEB LUONMEIBRED S 3B RAHER
InTwiwv, 40, FIREILEZNEFNRT 4,

SEXBLA-GRE - MAKREBICBVTHALE
¥To72DT, ZORRLMET S,

BERBTE, AELZ6 BRI NTHLAKR
PREESN, 2R XIIBITLEER(29.4%)
FE X I BT HRETHE (23.5%) LFEEET
Hol, RIET7T7IVH~VA<A, XU ¥FF< A
2L, FFFTIRATIATAhOBREBER,
BIZT 7)< 4 <4285 8HEREER,
63.5% CTd - 7: (F—HEHFE: 20.2%). EA
FANIDOVTIE, BIFRAERARICEELE TRV AR
RO L7208, SRE - ICHMOFERE
WDOIRXI, T7Uh<T4=4 05 bEEC
FRmARE 3Nz,

MKBEHE T, AELZIBXDIH L §HIKX
POFRBEIFRHE &N, /A2 XIIIBITAEAE
FI352.5%Th o 72 (F—HikaTHE: 23.6%),
BRELCIEOEERESHNO S L, Ty
AT, 537 a) <2 A <A, Inclara sp. ®
3HALYRIRE ENT, T TF A IR
MAETRES N 2D - - HIK 2 O TIZEZEE
BICIRE SN, YRRAEFRIM.3%TH-72 (&
ERIAZE: 21.2%),

SEOREN S, Sk, MAKRIBETILaTH
b & FERIC, TRBEMEMARRORENTEE I
SNTVWABIEFHLPE R 57,

61 HBEICHIT B v K2 S DEREM
BRBRRRAE

Ak b, EW M, EAEZID,

Ml FEE, R EY, @i B,
BES LA, W HE 15%

(BRERK - EEF L)

ME B GRERA - E - F4m)

WA E, ES BE (MEAR

AR 13 A5 E] CME— DR B MR BRE TAT b
THY, ThEFTCRITPIOBERESHMS N T
bo MEADOBEFRIZINETEIZT 7Y A~A
24, TYeFrr0 V% THo72h, &k, B
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EEM L L CHBIZR BRI » v Ry =242
AR O BRBEASHR SN, T ANE~NORH
TR L R AERESTER I N TV 5, 40
FLld, MEBETOY v Ry = OBFEFEMR
BURGRIT & B ISR L7,
REITPRE TS, BIOEERER, X
EPSRELLT v VR Y = VEBE3MEEKICOW
TV, 2095 8 HilE D & DOFHAERIC AR R
DG Bz, WBH OBEFTIZL. 8%~
45.0% 2720, = 1BE&KDH - ) oREHGR
iz 1~2,592% (FH171E) Tholoo B
Ty b OO 1HYRERY VIR ESE/
BE, FROEIMYHLEIT S EHFTE,
PN i3y = HEBEHIED NI,
DEDRKRLY, MBTRITIIV Yy vy RS =
VHBRICAREREGHICEE L TB Y, B
B 1EAL7: ) OFELRE D KBS &5°
BHOPE ol MBTIESE, Py Ry
N LTOARERNOEAE I TEET HLEN
HHrLEDNS,

62 BRBRICHIERBOAEMER
BHE FEC, kB &b, PR,
A AIE (BEJR B 1518 H)

BE VR BB IIREANSSED12A 0 6 EHRBELR
BLT, BE22008~30001 28T BERENDD,
EE—OERRBER L 25TV S, ERFOR
ERRZITETLENT, HFAXIHEL TR
B 79 F7ORE, BAETHLITBLV
T T YT LVHROFEGHRRE L OF—fK
FERIERE, BEOLESFIIOVWTHRELZDOT
HET 5, BRBEATHO61ITHETA T3205{ D
HAXIvHBLT HFAXIOMBERHEL,
10%2LH & L CRENMGF ZHRGTHILELLEA
ERIRAT) Ty F 7oL, BIEE KL LCE
AXIDLITBEIU TN YT LAV YRDOE
ESHIRRAELZER L-ER, TR 7o F
TAX27THETA D 1558 48T N EF & X I 7 b5
ENte FTBICT7 VYU H LT LHITL6TH
B D264FEDEF % X I IZHFES A DA LN,
B (IF) #2561, 06120—KER
MAERAERE CRIP20%HEZOMBREETH -

2o BETI TIBEREOREN 2 VEETHE
At L ABELARRERTH 572205, OZBIZD
WTIR100% DHAERAEETH D, T 7-HUHMM b
Bholz, EFEEEISOKEIZLHBEMFED
Bkl % IF ETEBL TV 525, IgM A
LD HBHH & REROME % <7 TRIKHC
WELTAHATD IgM, IgG Hifk & b IZHAMED -
BRALNLWER R, IgM HiFidEL#E 1 £
PIPICEET B E Vbl TW A 2STEHEDBIFRE
LTw5 1EFITIE, BERKRLIEICRZSZD M
PAFHEELTWEREVWDOT, ZOfFIZ2n T
IFEFOLIDIZOVWTHIREFTH S,

63 BHRREDIWREREICOVTDEER
WH 5L, FH 0B/
(fRIHEX - fuEdFEdm)

BOE10ERIC BT 5 BHURE Ko 2Em O
ERIZHHLERICOE, & L THAEFNEN
PORBERAT, ThbL, ZThENOHBET
BIFDRED A SNIGE, THEEURE - B
RUEFRE L RERRRSHORBLICOEFELE
T, BILENLRUNED LB OER LM
PEHETE AR EZ 200EFEBbh, 2
DFRFELLLTRASBRLEORROYF - T VA
PEMIEDDL I ENTELRN,

I TR SEERERICD $10~E10EHT 2>
LENEREHED, FNEFRARRREDHEELRIL
RHEZ LWL - TRBERE L TOFSE L
L7z, BBL LT, RESRG, BREE, T#F
AR, REMARRE BRAKRFERE, AOHRE
BB L, AEER, AEXFERRRLS L URE
DOFRFREEMMEBZOHR Z 5T 7,

REEEELER SHISHETE—AmIC
ARREEDHEN BB EIEL L) ELVES
P A 7 VOERZHERAOBEIIEZ#,
FhHBG LAREOHBEICELIMETHD L
Bbhi, 2L TRBEHEHOKRL I, BRE -
SWHEDHET Rk, DWW TRBEOMEEL VS
S Z P BRPITEOREEMEERTEHID
LEZ LN, TOHE, RE - BREAKREOH
LDHESWITEETIRHEORBLTabL R
T EORERLS E VS ZRRTBREINLDT,



NREESE, LWIRETIEZR L, KEREKRD
OHIR T L ICREBRFEORKIIG L FNEFhD
LLNVOBBRINE > TRE BESL) L
FTTWAEDRB LI EPKERBRIEFHEICE
LWz b 726 TdDEEZ LN,

64 TEHIEICH U B ERRMAIOEE B
B W, RE M= EFR

EH ME, PR &
~ (EHEX - —PIRH)
BE fhiL () - Sads s i)

m kA _(1956) PHE (1962) & h@EH
BIZHZRRI T v F7 Rt) OFHTHI e
moh, EEEES (1984) 5, FEERICH
HREE WBEIZE) 2~28%) OhBHZ L EH
HLTWwE, 40, HEELIIBHOFEIZIEZ»H
O FTRROFEEGE BREIOKRH D5, RROR
fEE L LTHZ 2B 368 L 082 36056
Ble RHTIENTELZDT, FNOLOBEL T
N, 0 LIRICEFWELERTE - WEATT
i, 7MPBLUPYFOUTLAVERRBT LD
I Karp & Rt 5B LB /220w TR,
ZLT, FRIITTHEREKT A FOZIFLHDED
BIREEL T 57 OBREHEE AR LA 16llco &
ZOBWHAOHEBICHAREICOEFHBR LS,

BEIHEHEEOSEERABET, &,
R, ) v HER, BIMERS X SR %
Bo73A, BB 1EORE 272
FOrRBE L, 72EBICIFA BIUIP &I
IDBREIKR RIS T AIIAMAEEME LS
5, Karp RICE b 3 < IgG (X5,120) B X O°
(X1,280) fitkrskit S hiz7-HERFEDHL
720 CFT Tid Karp # (X32) W-F Kt itk
THho’e 2 CHH, minocycline ¥ 5 1 THl
BB, BRAEIRSEIRL, F2THBICERL
Too BEFITIIAR2 BUHNICES»LCHED
W - BRICB - THY, ThIZEJSHE LTK
Re@RIIBE, EETHEOMZX&HORE
RO LD/l EZDL, ThbbEDHK
THRROBETLI L EEL, TOBKED
RAY P 2WELBL61E, KIERFORES
7eRWBETOIRBICRHBHLEBALDTH A
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CEEREHL, ARTLSRILERHEZ D13
BELEDONLDOT, BE2E THEBEROD
MEGELTO &L,

66 3BOYVYHLIEEBIBICESN S
stylostome 2R {& D ek
AR RE& &F Ek
(BHEKX - F4£5)

Rickettsia tsutsugamushi N T 5 L. palli-
dum LIFBARIE TS B L. kitasatoi, L. fui O sty-
lostome FJiif% % HBHRET L 72, DDY 6 888~
AN A RASKE M CTRIE, ERH £ /ER LB
L7co EWBIEITS EE X b 5 stylostome
DERHEEIIEZRIBOON L D00, 20
stylostome & TEEB DRI BT 5 HHRIGICE
WASERD S L7, L. pallidum 13, EEOBER
BE & g stylostome & OEICAEBORLE ML
J& % 325 stylostome DM IZELICT TEL,
FEDILEBRBRE 2T 5. L. kitasatos, L.
Sui (%, REETOREICAE < AR &
LIEEAR® 6, stylostome & DEIOAL AL
J& HJE { stylostome DM T TH - TV 5, sty-
lostome DX, BEERIGETHI L EER
WCHE > TWwaEY, Z20ROEHMIES L UK
EREHRESNER I TERL TS, F4AHNS
"L, eV BEHOH 5 L. pallidum, L. aka-
mushi, L. fletcheri, L. deliense (Aoki 1957; Hase
1978) X, EREIZE TE T 5 stylostome % 3t
LTEBTELI L, ZHITEWEBIIZEF)
RS CHEET CE500EERHbNA,
EEHOE\ L. fuji, L. kitasatoi, L. intermedium
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General presentation (II)

25 STUDIES ON HEAT ACCLIMATIZATION (REPORT III) — ANALYSIS
OF SWEATING RESPONSE OF TROPICAL INHABITANT —

Yu-JEN Fan, Mitsuo Kosaka, NoBU OHWATARI,
Mariko Fujiwara AND KoicHi NAKAMURA

Department of Environmental Physiology, Institute of
Tropical Medicine, Nagasaki University

In the previous paper we reported that the time duration between starting heat load
application and sweating onset was found to be longer in tropical subjects (n=12, mean onset
time 11.6 min) compared with that of Japanese sportsmen (n=12, mean onset time 8.6 min) and
that the rate of rise of oral temperature in tropical subjects (0.045°C/min, 4t 0.24-0.29°C) was
higher than that of Japanese sportsmen (0.035°C/min, 4t 0.18-0.19°C). In the present study,
we measured changes of blood pressure and heart rate, and temperature changes of palm and
back skin in addition to chest and abdominal skin. Furthermore for checking sweat volume, a
small plastic capsule (30 mm diameter, 15 mm high) was attached to the back skin of subjects and
the continuous change in humidity in the capsule was measured by using Hygrometer (H211,
TAKARA Instruments Co.). As a result, there was observed a decrease of palm skin
temperature during heat load application. This phenomenon is considered to be mental sweat-
ing of the subjects. There was no changes of blood pressure in the course of all experiments.
However, the heart rate rose after heat load application. According to the continuous recording
of Hygrometer, sweat volume of tropical subject was observed to be diminished compared with
that of Japanese subject. The explanation of these data is a further task of heat acclimatization.

26 VASOMOTOR ACTIVITIES OF THE EAR SKIN IN
HEAT-ACCLIMATED RABBITS

MaRriko Fuyiwara, NoBu OHWATARI AND MiTsuo Kosaka

Department of Environmental Physiology, Institute of
Tropical Medicine, Nagasaki University

It is well established that the ear of rabbit is one of the most important effector organs for
thermoregulation. It has been observed that in heat-acclimated rabbits, which were continuous-
ly exposed to a warmer environment (ambient air temperature (Ta)=30.0°C, relative humidity =
60%) for 24 weeks, shift the threshold temperature of Ta for inducing peripheral vaso-dilation
and -constriction to the general thermal stimulation from 10.0°C to 40.0°CY. However, under
anesthetic condition with sodium pentobarbital, differences in pattern changes of the parameters
between 2 groups disappeared. Furthermore, after administration of a ganglion blocker,
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hexamethonium bromide, the differences in pattern changes between 2 groups also disappeared.
From these results, it is assumed that neuronal mechanisms might take part in the functional
modifications during heat acclimation. In order clarify what is most important for these
differences, vasomotor responses in the ear to intravenous administration of an adrenergic a-
blocker, phentolamine, were observed at the various dosages, and these sympathetic vaso-
constrictor tones were compared. Cutaneous vasomotor reaction for general thermoregulatory
control is mediated by adrenergic nerves. An increase in sympathetic tone causes vasoconstric-
tion, while its decrease in tone causes vasodilation. After administration of phentolamine, the
degree of vasodilation in the ear skin was smaller in heat-acclimated rabbits than in control
rabbits. It is suggested that at the same ambient air temperature, vaso-constrictor tone is
higher in heat-acclimated rabbits than in control rabbits.

1) Fujiwara et al.,: Trop. Med., 27, 165-170, 1985.

27 FAT INTAKE IN OKINAWA PREFECTURE AND TAIWAN
WHICH BELONG TO SUBTROPICAL ZONES, AND ITS
ASSOCIATION WITH SERUM LIPIDS LEVELS
AND MAJOR CAUSES OF DEATH

Goro MIMURA, MASAMICHI GUSHIKEN AND KEy1 MURAKAMI

The Second Department of Internal Medicine, Faculty of
Medicine, University of the Ryukyus

Food composition in one region or in one race is made up of foods historically produced in its
own places. Furhermore, both climate and religion also affect the food composition. In
Okinawa prefecture, situated in subtropical zone between Kyushu and Taiwan, eating habits have
been much influenced by these 2 regions, and also influenced by American eating habits because
of American occupation for 27 years after the world war II. On the other hand, the climate of
Taiwan is very close to that of Okinawa, and more than 2°C differences is observed only in
December.

Food composition survey in 1972, total energy intake in Okinawa and Taiwan (2,021, 2,001
Kcal) and fat intake (63.9, 64.1g) were almost similar, while that of protein in Okinawa and
Taiwan (74.6, 69.6 g) and of carbohydrate (266, 286 g) showed some differences. Fat intake in
Okinawa and Taiwan were 10 g more compared with that in mainland Japan, suggesting the role
of higher fat intake in eating habits in the subtropical zone. Similarly, cholesterol intake in these
two regions were almost same. Mean salt intake in these two regions were around 10 g/day,
lower than that of mainland Japan. Serum levels of cholesterol and triglyceride in Okinawa and
Taiwan were not different.

Major causes of death until 1976 in Okinawa were CVA, cancer and heart diseases in order,
which were completely similar to that of Taiwan. After 1982, they changed to cancer, heart
diseases and CVA in Okinawa, while in Taiwan were cancer, CVA and heart diseases. These
differences might be derived from the differences of blood pressure control.

In conclusion, similar food composition derived from the same climate situation induce the
similarlity of diseases.
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28 KINETICS OF MUTAGENS IN THE MOUSE LIVER INFECTED
WITH SCHISTOSOMA JAPONICUM

Tosmiki Ai', HiroyUkl MaTsuoka!, Akira Isan!, Hikoya HAYATSU?,
YUSUKE WATAYA? AND SAKAE ARIMOTO?
Department of Parasitology, Okayama University Medical School®

and Department of Pharmaceutical Chemistry, Faculty of
Pharmaceutical Sciences, Okayama University?

We examined metabolisms and kinetics of mutagens in liver homogenates (5-9) of mice
infected with Schistosoma japonicum. The 2—-AAF metabolizing activity of infected mouse S-9
was reduced. The kinetics of Trp-P-2 from tryptophan pyrolysate and its adsorption to
schistosome pigment were analyzed. The Trp-P-2 metabolizing activity of infected S-9 was
reduced about a half of control mouse S-9 as seen for the 2-AAF. Ultimate mutagen (N-OH-
Trp—P-2) incubated with infected S-9 came back for the most part of it to original promutagen
(Trp-P-2). It suggests that mutagen remains in the liver for longer term than in non-infected
mouse. Trp-P-2 showed strong affinity to hematin. Content of hematin in the liver of
infected mouse was about 50 times higher than the control. These results suggest that
hepatocytes are exposed to mutagens longer time and may have a higher risk to be converted
into tumor cells.

29 PURIFICATION AND PHYSICOCHEMICAL CHARACTERIZATION OF
SCHISTOSOMA MANSONI EGG ALLERGEN RECOGNIZED
BY MOUSE SERA OBTAINED AT AN ACUTE
STAGE OF INFECTION

Makoto OwnasHI, YoicHIRo Hori, JunicHl IMal,
AKIrRA IsHn aND YUKIFUMI Nawa

Department of Parasitology, Miyazaki Medical College

A major allergenic component recognized by mouse sera obtained at an acute stage of
infection was purified from soluble egg antigen preparation (SEA) of Schistosoma mansoni by
anion-exchange chromatography on DE52 and gel chromatography on Sephadex G150. The
. purified allergen showed homogeneity by immunoelectrophoresis and by polyacrylamide gel
electrophoresis. Its apparent molecular weight was 210,000 by gel chromatography on
Sephadex G-200. This purified allergen could bind to Con A-Sepharose 4B, indicating its
glycoprotein nature.  After amino acid analysis, aspartic acid, glutamic acid, serine and threonine
were found as the major amino acids. The allergenic activity was destroyed by heating at 100°C
for 60 min and by pronase or periodate treatment. By double diffusion in agar gel, this purified
allergen gave a strong single band against acute (8 w) stage serum, which fused to the major
band formed by crude SEA. On the other hand, this allergen showed very faint band against
chronic (22 w) stage serum, which is apparently different from the main band formed between
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crude SEA and the chronic stage serum. When specific IgE or IgG antibody titers in the serum
of human schistosomiasis mansoni cases were measured by ELISA using this purified allergen,
the results showed good correlation with those obtained by using crude SEA. Thus, this
purified allergen is not only a major allergen in the acute stage of murine schistosomiasis but also
is an allergen in human schistosomiasis mansoni.

30 C;; ENHANCEMENT OF ANTIBODY-DEPENDENT EOSINOPHIL-
MEDIATED SCHISTOSOMULA KILLING

Atsuo Hamapa! anp Bruck M. GREENE?

Department of Parasitology, Jikei University School of Medicine® and
Department of Medicine, Case Western Reserve University?

Human eosinophils have more receptors for C,4 than neutrophils, but the biological role for
this defference is not known. To investigate a possible function for C,q receptors on eosi-
nophils, we employed a schistosomula killing system. C,q was purified from human serum, and
IgG from rabbit antischistosomula serum. Purified population of human eosinophils (80%) and
neutrophils (99%) were prepared using discontinuous gradient of metrizamide. Schistosomula
of Schistosoma mansoni were prepared by skin penetration, and were incubated at 37°C, with
IgG and either cell population in the presence or absence of Ciq (14 g/mi). After 40 hr the
mortality of schistosomula was evaluated by motility. Eosinophil-mediated killing was enhanced
two-fold by the addition of C,q (12+4% vs 21+4% p<0.005). In contrast, neutrophil-mediated
killing was not affected even by high concentration of Cyq (10+3% vs 9+2%). Preincubation of
eosinophils with type 1 collagen inhibited C,, enhancement of killing about 80%. This suggests
the possibility that the C,, receptors, which are present in higer numbers on eosinophils than on
neutrophils, may play an important role in antibody-dependnet eosinophil-mediated killing of
multicellular parasites.

31 CHANGE OF INFECTION RATE OF INTERMEDIATE SNAIL
(BULINUS GLOBOSUS) AFTER TREATMENT IN ENDEMIC
AREA OF S. HAEMATOBIUM INFECTION

SuiNicH Nopal, ATsuo SaTo!, Masaaki SHIMADA?, KATSUYUKI SATO?,
Yostiki Aok, JouN Ouma® AND NGETHE MuHoHO?
Department of Medical Zoology, Faculty of Medicine, Kagoshima University', Department of
Parasitology, Institute of Tropical Medicine, Nagasaki University?, Division of
Vector Borne Diseases, Ministry of Health, Kenya® and
Kenya Medical Research Institute, Kenya*

The seasonal changes of population of Bulinus globosus and the infection with S. haemato-
bium in snails before and after chemotherapy were examined in Mwachinga Village, Kwale
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District, Kenya. Snail collections were carried out 2 times a month by continuous scooping for
10 minutes at 13 sites out of 32 major water contact sites. The snail population gradually
increased after the long rainy season (April-June), stabilized within a few months, but fell because
of sites dried up and/or heavy rains in the short rainy season (November). Then, the snail
population rose again, and decreased. The reproduction was associated with the rains. Main
season of transmission of S. haematobium seemed to be the period from October to January.
The treatment of patients with metrifonate and safe water supply were selected as the measure
of control of the disease. The overall infection rate with S. haematobium in snails decreased
after treatment; the overall infection rate in the first and second year was 9.3% and 13.1%, and
the rate in the third and fourth year (after treatment) was 3.5% and 3.4%, respectively.

32 CHANGE OF THE WATER CONTACT PATTERN AFTER INSTALLA-
TION OF SAFE WATER SUPPLY TO AN ENDEMIC AREA
OF SCHISTOSOMIASIS HAEMATOBIA

KaTsuyukt Sato!, Masaaki SHiMADA!, Eisaku KiMURA!, YosHIKI AoKr,
SumvicHl Nopa?, Atsuo Sato? aND NGETHE D. MuHOHO®
Department of Parasitology, Institute of Tropical Medicine, Nagasaki University?,
Department of Medical Zoology, Faculty of Medicine, Kagoshima University?,
and Center for Microbiology Research, Kenya Medical Research Institute®

Since 1982, we have been conducting epidemiological studies and the control of schistoso-
miasis haematobia in Mwachinga village, Kwale District, Coast Province, Kenya. As control
measures, a mass treatment with metrifonate was carried out in 1984, and, at around the same
time, the supply of safe water has been implemented by constructing 5 water kiosks in the village
and shower facilities at a primary school.

We present the effects of water supply on the change of behaviour of villagers in terms of
the contact with river water. The water contact study was carried out at 16 study sites for the
periods of 20 months before and 16 months after the safe water supply. The data obtained
were grouped into fourmonthly “blocks”, i.e., the periods of June-September, October-January,
and February-May. Each block included a total of 64-day observations (12 hours/day).

The study on the average frequency of water contact (times/block) showed that 843 water
contacts/block before water supply reduced to 473 after water supply (% reduction: 43.9).
There was no difference between sexes. Major reductions were seen in washing clothes
(57.2%), rinsing clothes (47.8%), bathing (45.3%) and washing parts of body (66.3%). When
the degree of water contact per person, which was estimated based on the duration of water
contact and the size of body surface with water contact, was compared before and after the safe
water supply, there was little difference.
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33 COMMUNITY-BASED HEALTH PROGRAM IN THE DIOCESE OF
ILAGAN (PHILIPPINES) AND SOME PROBLEMS FOR
FUTURE MUTUAL COOPERATION

Hiroakt KAHYO AND SHINYA MATSUDA

Department of Human Ecology, University of Occupational
and Environmental Health, Japan

The Rural Missionary of the Philippines (RMP) has been working for the community-based
health program (CBHP) in the diocese of Ilagan (Northern Luzon, about 840,000 population,
Bishop M. Purugganan) since 1975. CBHP’s main task is to train villagers who have been
selected from each of the barangays as community health workers (CHWs). CBHP’s basic
program consists of 18 sessions (about 100 hrs). In 1986 among 1,014 barangays, only 43
barangays have CHWs. In November of 1984 financial support was requested from Japanese
Catholic Medical Association (President Dr. Y. Anno) for the construction of a diocesan referral
center (RC). This RC was opened in January 1986. Authors stayed for about one week from
April to May 1986 and made a field survey to make plan for future mutual cooperation. The
urgent task of the CBHP is to expand the area where trained CHWSs are working and to establish
continuous training program for CHWs. The following items are considerd as problems for
future mutual cooperation. From the diocesan’s point of view, 1) raising up of technical activity
in RC (installing of X-rays equipment, continuous training of staffs), 2) training of CHW
(educational materials, development of advanced training courses). From our side, 1) utilization
as a field for exposure programs (mainly for Japanese students of medicine, dentistry, nursing,
nutrition and so on), 2) utillization as a base for field study (selection of priority themes for
CBHP).

34 MEDICAL TRATMENT FOR DROUGHT PEOPLE
IN ETHIOPIA, 1985

Tamotrsu Nakasa

Department of International Medical Cooperation,
National Medical Center Hospital

We, the staff of Japan International Volunteer Center, treated many- drought people in
Ethiopia from February 1985 till January 1986. Total number of outpatients was 50,929 and
5,674 patients were admitted to our hospital but 525 died. Main diseases were dysentry,
pneumonia, diarrhea, common cold, relapsing fever, malaria and typhus, and the causes of death
were pneumonia, malnutrition and diarrhea. We treated them with basic medicines which WHO
recommended. The inpatients received 5 times/day of feeding consisting of porridge (3 times)
and biscuits (2 times) with high energy milk in each time. Fortunately we could get good rainfall
after a long dry season in April, May, July, August and September. Because people became to
get clean water and foods, the number of patients decreased rapidly.
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In June about 50% of the inpatients were suffering from dysentry followed by pneumonia
which hold about 17%. Mal-nourishment was observed for about 20% of the inpatients. On
the contrary, in December malaria hold about 18%, pneumonia about 10%, and dysentry did only
2%. o

35 SITUATION OF DISEASES IN FOREIGN CREW

ETtsusHi OKUMURA
Department of Health Science, Kohchi-Gakuen College

Patients of foreign crews of ships visiting Osaka Port who visited our hospital were
investigated in order to judge the incidence of imported infectious diseases. The total number
of patients was 927 in the period from January to December, 1985.

The nationalities of the patients were in the following order: the Philippines, Hong Kong,
Israel, Taiwan, Cuba, India, China and Indonesia. The distribution of diseases was as follows:
the largest number of patients was 18.6% seen in the orthopedics because of accidents on the
ship (contusion, 20.5% distorsion, 10.2%, fracture, 9.7%), then, 15.9% of gastrointestinal
disease, 14.6% of urological disease (urinary inflammation, 37.9%, gonorrhea, 11.9%), 12.8% of
dermatological disease (syphilis, 2.9%, soft chancre, 1.6%, inguinal lymphogranulomatosis,
0.9%), 11.8% of dental disease, 9.3% of respiratory disease, 8.4% of surgical disease, 3.6% of
circulation’s disease and 1.8% of psychiatric disease. The only tropical disease was amoebiasis
from the Philippines.  Of all patients, 10% requested the examination for syphilis and 23.5% had
a positive reaction.

In addition to the problem of treatment, restriction of freedom of landing and difficulty of
communication were encountered.

36 RESENT STATUS OF PARASITIC DISEASES IN PARAGUAY

Youicui ITo!, Kenyt Sopa2, ATusH OHTANE,
Seut Kimura? anp Kenji Soskawa®
Department of Parasitology, School of Medicine, Kitasato University’, Department of
Public Health, School of Medicine, Yokohama City University?, Department of
Hygiene, School of Medicine, Toho University®, Department of Pediatrics,
School of Medicine, Yokohama City University* and -
International Medical Foundation of Japan®

A survey team on infectious diseases visited Paraguay for 36 days in 1985 in order to study
actual state of infectious diseases in the country and measures needed to be taken against them.
The authors reported here the state of parasitic diseases in Paraguay. (1) malaria; Although
malaria was almost eradicated around 1980 in Paraguay, it has tended to recur in 1984, and has
become an infectious disease with a high morbidity rate. Vivax malaria is dominant, but
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imported cases of falciparum malaria from Brazil occur very often. Anopheles darlingi is widely
distributed in the land and act as the main vector of malaria. (2) Chagas’ disease; Although 180
patients were found in Palaguay in 1939-1970, 25-30% of inhabitants have been positive with
immunofluorescent antibody test and indirect haemaggultination test against 7. cruzi antigen.
(3) Leishmaniasis; Leishmania braziliensis have been considered to be widely distributed in the
southern part of Palaguay. The epidemiological survey was performed in some limited areas
and 1,500 cutaneous leishmaniasis patients were found in 1982. Research program of leish-
maniasis has started in 1984. (4) Schistosomiasis; Stool examination was performed to the
labor workers who were engaged in the Itaipu dam constraction in 1982 and 117 out of 2,719
(4.3%) were positive with schistosome ova. But all of positive cases were Brazilian workers
and no vector snails were found. (5) Intestinal parasites; Although no nationwide survey on
intestinal parasites has been conducted, a high frequency of infections caused by round worms
and hookworms have been observed.

37 INVESTIGATION ON PARAGONIMUS IN MALAYSIA

KeNIRO KawasHIMA!, SHIGEHISA HaBE?, TAKESHI AGATSUMA®,
Karen La* anp C. K. Ow-Yanc?
Laboratory of Medical Zoology, School of Health Sciences, Kyushu University?,
Department of Parasitology, School of Medicine, Fukuoka University?,
Department of Parasitology, Kochi Medical School® and

Division of Parasitology, Institute for
Medical Research, Malaysia*

The fresh water crabs, Parathelphusa incerta, P. sp., Geosesarma peraccae, Stoliczia
Johorensis johorensis, S. j. tahanensis, S. tweedei, Somanniathelphusa juliae and Irmengardia
pilosimana were collected from 6 different localities in Peninsular Malaysia and examined for
Paragonimus infection. One hundred and forty-four (49.8%) out of 289 crabs of P. incerta from
Kuala Pilah and 6 (24.0%) out of 25 crabs of the same species from Ulu Langat were positive for
Paragonimus infection. One (1.0%) out of 98 crabs of S. j. tahanensis, 4 (6.2%) out of 65 crabs
of I. pilosimana and 12 (63.2%) out of 19 crabs of P. sp. from Sungai Wa were also proved to be
naturally infected with Paragonimus metacercariae. The metacercariae were parasitic in the
muscle, gills, liver and heart. They were orally fed into dogs and cats, in which adult flukes
were obtained. They were identified as Paragonimus westermani based on the morphological
features of the adult flukes.

All the infected crabs with Paragonimus reported here are the new intermediate hosts of P.
westermani. The crabs examined in this investigation were identified by Dr. M. Takeda of the
National Science Museum, Tokyo. This investigation was carried out during the period of July—
August, 1985 and supported by the Overseas Research Grants (No. 60041052) from the
Ministry of Education, Science and Culture, Japan. ‘
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38 A COMPARATIVE STUDY OF BLOOD SMEARS FROM VILLAGERS
IN CENTRAL AFRICA AND THAILAND

HiroYUkl AMANO?, TSUNEJ ARAKIZ, Yuzo TAKAHASHI?, TAKEHIKO SEGAWAZ,
HirosHl Morita?, TosHmMasA Nisuivama®, Takako UNo?, Junko FURUKIZ,
Moriyasu Tsupr®, MrtsuyosHl Kumapa?, Tomio YaMAGUCHT®, TAKASHI
INaBA®, AKIHIRO TAKAHASHI® AND CHIRASAK KHAMBOONRUANG®
Department of Overseas Medical Services, Tenri Hospital!, Department of Parasitology,
Nara Medical University?, Department of Parasitology, Hiroshima University School
of Medicine®, Department of Parasitology, National Institute of Health?,
Department of Parasitology, Hirosaki Univesrsity School of Medicine®
and Department of Parasitology, Faculty of Medicine,

Chiang Mai University®

The Giemsa-stained blood smears were studied in parasitological projects in the Central
African Republic (CAR) and the Kingdom of Thailand, in May and July 1983. The CAR-group
smears were obtained from 135 villagers of savanna farm fields in the Bouar district, West CAR
(male 70, female 65; children 28, adults 107). The Thai-group smears were from 327 villagers
of Mekong basin paddy fields in Chiang Rai province, North Thailand (male 204, female 123;
children 20, adults 307). Fecal examinations of the CAR and Thai groups revealed 74.1% and
80.5% parasite-positive, and 62.9% and 62.1% of hookworm-positive, respectively. Both
groups had few cases of ascariasis and trichuriasis. In the CAR-group 19.8% were positive for
schistosomiasis mansoni and 18.0% for onchocerciasis. In Thai-group 52.2% were positive for
opisthorchiasis.

No malarial parasites or microfilariae were detected in the Thai-group, but in the CAR-
group, the malarial parasites or microfilarial frequencies were 45.95% for Plasmodium falcipar-
um, 23.7% for P. malariae, 0.7% for P. ovale, 21.5% for Loa loa microfilaria and 52.6% for
Dipetalonema perstans microfilaria.

Hemograms revealed marked eosinophilia in both groups. The average percentage was
16.3+9.7% in the CAR-group and 11.1+7.8% in the Thai-group. On the degree of eosinophi-
lia, no significant difference was seen between the 2 groups in each parasitic disease.

The incidence of anemia or suspected anemia was 28.1% in the CAR-group and 27.2% in
the Thai-group. The smear data indicate that the anemia may be related to hemoglobin
diseases, thalassemia, parasites, or nutritional deficiency.
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39 EPIDEMIOLOGICAL SURVEYS ON PARASITIC DISEASES
IN CENTRAFRICAN REPUBLIQUE

Morivasu Tsun!, Suiceo Havasui? aNp Mitsuvosti Kumapa?

Department of Parasitology, Hiroshima University School of Medicine' and
Department of Parasitology, National Institute of Health?®

Since 1975, the parasite control trials have been done once per year by the medical
cooperative projects of Sasakawa Health Foundation for Centrafrican Repulique. However, the
control projects were not so easy in the provinces of this country, because there is no census
registration in the provinces areas. Therefore, we have planned to give the Health Note with
each number to all inhabitants from 1983.

About 600 inhabitants of Kella and Sergent village situated from 480 km north of capital
Bangui city were selected as our project area. In this village, 18 species of parasite were
recognized, namely 2 species of Plasmodium, 2 species of Microfilariae by blood examination, 1
species of Onchocerca by skin snip, 6 species of helminths and 7 species of protozoa by stool
examinations. Infection rates of parasite in first surveys of this village were 100%, and most
heavy infection were 10 species for one person and average were 4.0 species per person.
Especially, Necator americanus (93.8%), Schistosoma mansoni (35.9%), Plasmodium falciparum
and P. malariae (62.7%), Onchocerca volyulus (19.0%), Loa loa and Acthocheilonema perstans
(47.4%) were most important parasitic diseases. All of positive cases were treated by Pyrantel
pamoate, Diethycarbamazine, Biltricide, Metronidazole and Chloroquine in each year.

Individual observations of 3 years after Health Note recorded, the numbers of species in
most heavy infection patients became to 6 species and the average per person were 3.5 species.
Especially, infection rates of Schistosoma mansoni (11.1%) and Necator americanus (59.3%)
decresed remarkably.

In this area, re-infection is a big problem for the control. Therefore, the parasite control in
this area should be conducted simultaneously with treatments several times and health education
in the year.

40 PARASITOLOGICAL SURVEYS IN SOME VILLAGES OF
THE JOS PLATEAU, NIGERIA

KUNINORT SHIWAKU! AND HiROSHI TAKAHASHI?

Department of Parasitology, Aichi Medical University' and University of
Jos, The Japan International Cooperation Agency>

Surveys for schistosomiasis, intestinal parasitic infections and filariasis were carried out in 3
villages of the Jos Plateau, Nigeria in the period between February and March 1985. Of 668
fecal samples, 66.8% were found to harbour parasitic eggs and protozoa. The overall preva-
lence of parasitic infections among villagers was as follows: hookworm, 40.3%; Ascaris
lumbricoides, 9.1%; Strongyloides stercoralis, 0.3%; Trichuris trichiura, 0.4%; Schistosoma
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mansoni, 18.9%; Taenia sp., 0.1%, Hymenolepis nana, 0.1%; and cysts of Entamoeba histoly-
tica, 6.7%; Entamoeba coli, 31.4%; Iodamoeba biitschlii, 11.1%; Endolimax nana, 2.5%;
Chilomastix mesnili, 1.6%; Giardia lamblia, 1.5%. Hookworm was the predominant helminth,
and the infective larvae of Necator americanus were found in 6 pupils using filter paper-cultures.
The prevalence rates of hookworm infection varied significantly with villiges; 53.9% at Sop,
33.3% at Jebu and 6.0% at Maigemu. It seems that the differences in the prevalence of
hookworm among 3 villages are attributable to the differences in the humidity of soil in the dry
season. Eggs of S. mansoni were found in 32.9% at Sop and 4.7% at Jebu, but not at Maigemu.
Of the 344 inhabitants, 5.2% and 13.4% were found to harbour microfiariae of Loa loa and
Dipetalonema perstans, respectively. Factors which may have contributed to the spread of
these parasitic infections on the Jos Plateau are discussed.

41 EPIDEMIOLOGICAL STUDY ON HUMAN ONCHOCERCIASIS
IN THE JOS PLATEAU, NIGERIA

J. L Akon!, Akmiko UcHma?, B. E. Nwoke!
, AND HirosH TAKAHASHI®
Zoology Department, University of Jos, Nigeria', Department of Environmental Biology,
Azabu University, Japan?, and JICA and Faculty of Medical Science,
University of Jos, Nigeria®

A comparative review of the status of human Onchocerciasis among rural communities on
the Jos plateau, Nigeria was investigated through mobile parasitological surveys. From the
results, and literature review, a comprehensive map of incidence rates of the disease on the Jos
plateau is provided. The map shows the highest endemicity of Onchocerciasis at the lower
edges of the Plateau and a general decline in the colder summit and lowland areas. The
incidence rates range between hypo- to mesoendemicity (i.e. 0.01% to 58.0%). A total of
8,264 positive cases out of 90,968 people examined was recorded. This gave a mean incidence
rate of 8.77+1.89%.

Analysis of the results showed a significantly higher incidence rates amongs people of over
40 years (P<0.001). Similarly, incidence rates varied significantly between communities.
There were no significant differences in incidence rates of males and females. Only a few cases
of Onchocercal blindness, dematitis, nodules, hanging groins and scrotal elephantiasis were
observed.

These results were discussed in relation to the need for a fuller understanding of the
epidemiological status of Onchocerciasis on the Jos plateau, Nigeria.
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42 EPIDEMIOLOGICAL STUDY ON THE ACUTE HEPATITIS WHICH
OCCURRED AMONG LONG-TERM SOJOURNERS
IN THE DEVELOPING COUNTRIES

HirosHr OHARA!, Isa0 EBisawal, MiTsuvo OMOTE?
AND IKUKO SEKI?

Department of Public Health, Toho University School of Medicine! and
The Japan International Cooperation Agency”

Investigations were made on the cases of acute hepatitis which occurred among the Japan
Overseas Cooperation Volunteers. In 1980 the annual incidence of total hepatitides was 4.9%,
and 72.2% of them were hepatitis A (HA). However the incidence of HA declined remarkably
following prophylactic inoculation with human immune serum globulin (ISG).

In 1985 sero-conversion from negative to positive of HA antibody, HBs antigen, and HBs
antibody was recognized in 3.3%, 0.4% and 2.4%, respectively. All the cases of HA was those
who had not taken ISG within 4 months of the onset. The incidence of hepatitis B (HB) was
increasing year by year, and most of the cases were regarded as sexually infected ones.

It was concluded that the HA could be prevented by ISG and precaution agamst foods and
drinks. Vaccination against HB is also recommended.

43 GEOPATHOLOGICAL COINCIDENCE OF KAPOSI'S SARCOMA
AND BURKITT'S LYMPHOMA IN WESTERN KENYA

Fukumu Uzuta, Kan Toriyama AND HIDEYO ITAKURA
Department of Pathology, Institute of Tropical Medicine, Nagasaki University

Geopathological studies of Kaposi’s sarcoma (KS) and Burkitt’s lymphoma (BL) from a
view-point of etiological cofactors such as geographical, environmental and ethnic differences in
western Kenya were performed. Among the surgical pathological specimens at provincial
hospitals in Western, Nyanza and Rift Valley Provinces during the period of 1979 to 1985, the
highest incidence of KS as BL was found in the Luo tribe, the main inhabitant of Nyanza province
around the lake Victoria, followed by the Luhya tribe, the main inhabitant of Western province.
No cases of KS and BL from the desert or semi-desert areas were found. No other tumors did
not show such tendency. These results suggest that there is a geographical and ethnic
coincidence of KS and BL in western Kenya and might be the same etiological cofactors of the
both diseases.
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44 SNAKEBITES ON THE AMAMI ISLANDS 1984

YosHIHARU KaAwAMURA AND YOSHIO SAwAI
The Japan Snake Institute

In 1984, 143 bites by the habu (Trimeresurus flavoviridis) were reported on the Amami
Islands in which 47 (33%) bites were reported from the Amami Main Islands, and 96 (67%) were
from the Tokunoshima Islands. The averge morbidity rate per 1,000 population was 1.30 in
which the highest was 4.93 in Isen and the lowest was in Naze. During warmer months from
April to October 121 or 85% of the total bites occurred. ~ Age of the patients fell most frequently
in fifties and sixties represented by 23.8% and 22.4% respectively. Bites in males were 4 times
as frequent as those in females. Seventy-five or 52% of the total bites occurred in agricultural
fields and 28 or 19.6% were in residences and 17 or 12% were on roads. During light hours
from 6 a.m. to 6 p.m., 108 or 66% of the total bites occurred, whereas 35 or 24.5% of bites
were during dark hours from 6 p.m. to 6 a.m.. Most bites occurred on extremities, 90 (62.9%)
and 51 (35.7%) occurred in the upper and lower extremities respectively; of which 49 (34.3%) of
bites were in fingers, 22.4% were in hand, 16.1% were in lower legs and 11.2% were in feet.
In 143 bites, no death was reported and necrosis of tissues at the locus of bite occurred in 11 in
which 5 (3.5%) led to motor disturbances after the wound had healed.

45 SNAKE BITES IN OKINAWA PREFECTURE, 1985

YASUTETSU ARAKI, YASUHIRO TOMIHARA, MASANOBU YAMAKAWA
AND MasaTtosHI Nozaki

Division of Venomous Snakes, Okinawa Prefectural Institute of Public Health

In 1985, there were 244 snake bites by 4 different types of habu-snake. Among them 184
bites were caused by Trimeresurus flavoviridis, 38 by T. elegans, 21 by T. Okinavensis and 1 by
T. mucrosquamatus, although there was no death case in each habu types at all. Anti-toxin was
used for 96.1% of T. flavoviridis victims and for only 5.3% of T. elegans victims. The above
96.1% victims include those who were administered the antitoxin within 30 minutes (55.5%) and
60 minutes (32.3%) after snake bite. Approximately more than 90% of the patients received
the anti-toxin treatment within a hour. The average quantity of the anti-toxin used for the
patients was 20 m/. The administration route of anti-toxi was intravenous (160 cases), local (10
cases) and muscular (1 case).

Habu bites decreased gradually during the past 10 years, while the average number of
patient was 225 a year. Habu bites occured less than 200 cases a year since 1982 (178 cases a
year on the average). Sakishima habu (7. elegans) bites on Yaeyama Islands decreased to less
than 100 cases since 1972, whereas 52 cases on the average have been observed during the past
10 years.
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46 RELATIONSHIP OF HABU CAUGHT WITH
DISCOMFORT INDEX (SENSIBLE)

ZEN)T HokaMa
2-2-8 Tsuji, Naha City, 900

During the 8 years from 1976 to 1983, we studied the relationship between the number of
habu caught (225) and the discomfort index (sensible) in the central and southem regions of
Okinawa main island. They were caught with the capture-tool. The results are as follows:
Eighty of 225 habu were captured in surprise encounters. Thirty-one (38.75%) of the eighty
habu were captured in warm weather (discomfort index 75-79), thirty habu (37.5%) were
captured in moderate weather (70-74), seventeen habu (21.25%) were captured in cool weather
(65-69) and two habu were captured when there was no feeling at all (60-64). One hundred
and forty-five habu were captured in positive encounters. One hundred and one of these 145
habu were captured in warm weather, 41 (28.28%) were captured in moderate weather and 3
habus were captured in cool weather.

Again we studied 30 habu of the total 225 that were captured at outdoor temperatures
below 17.7°C or over 22.9°C (17.8-22.8°C). Sixteen of them were captured in cool weather
and 14 of them were captured in warm weather. The humidity was between 65 and 96%.
Higher rates of capture (12 habu) were made when the humidity was from 90 to 94%.
Twenty-two habu (73.33%) were captured when the moisture content was over 80%. This
shows that the number of habu caught has a special relation to the outdoor humidity.

According to the result of the discomfort index for 225 habu, the highest percentage of the
habu caugnt were captured im warm weather, the second highest percentage were captured in
moderate, and the next were captured in cool weather. We could not capture any with cold skin
(discomfort index 55-59), very cold (discomfort index under 54), or in sweat due to the heat
(discomfort index 80-84), unbearably hot weather (discomfort index over 85).

47 DETERMINATION OF ANTIHEMORRHAGIC
POTENCY BY ELISA

MasaTosti Nozaki, MASANOBU YAMAKAWA
AND YASUHIRO TOMIHARA

Division of Venomous Snakes, Okinawa Prefectural Institute of Public Health

Experiments were performed to estabish the quantitative method for determination of
anti-hemorrhagic potency lower than 1.0 u/m/ by ELISA. In order to study the circulating
anti-hemorrhagic potency lower than 1.0 u/m! caused by toxoid injection or envenomation, more
sensitive methods for the determination of anti-hemorrhagic potency than rabbits skin test was
required. The ELISA was carried out using sandwich method. The wells of polystyrene plate
were coated with partially purified HR-1 and HR-2 respectively. Peroxidase which had
previously been coupled to partially purified HR~1 and HR-2 was used as the marker enzyme
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and o-phenylenediamine was used as substrate. Habu antivenom T-78 which was prepared
from the serum of horse immunized with crude venom was used as standard antivenom. The
detection limit of this assay was 0.02-0.10 u/m/ both anti-HR-1 and anti-HR-2.

ELISA was applied to make time course of anti-hemorrhagic potency in the circulation of
rabbits following intravenous and intramuscular administration of 1.0 m/ (anti HR-1=644 u/m/)
Habu antivenom. Anti-hemorrhagic potency of rabbits injected intravenously were 4.4 u/ml,
2.8u/ml, 2.5u/ml, 1.5u/mi, 1.0u/ml/ and 0.6 u/ml/ after 1, 3, 8, 24, 48 and 72 hours
respectively, but the hightest potency of rabbits injeced intramuscularly were 0.9 u/m/ 48 hours
after injection.

ELISA was also applied for determinatin of circulating anti-hemorrhagic potency of our
staffs.

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

48 STUDIES ON THE EFFECT OF THE NUCHO-DORSAL GLAND
VENOM OF THE YAMAKAGASHI SNAKE ON THE EYE

SHoGI MisHima®, HIDEYUKI AsaHI® AND MaNaBU Honma®

Department of Medical Zoology® and Department of Ophthalmology?,
Dokkyo University School of Medicine and Department of
Pathology, Gunma Univerisity School of Medicine®

The Yamakagashi, Rhabdophis t. tigrinus, has Duvernoys glands and the nucho-dorsal
glands. It is not well known that ocular injuries may occur when secretion of the latter glands
enters the conjunctival sac accidentally. This study was designed to investigate the toxic effect
of the secretion of the nucho-dorsal glands on the eye. By dropping of the secretion in the
conjunctival sac of rabbits the contraction of the iris occured initially and was followed by
fibrinous iritis, acute conjunctivitis and punctate keratitis. These ocular changes were also
caused by bufadienolides isolated from the secretion. These results suggest that bufadieno-
lides, one of which is well known as gamabufotalin, are main components responsible for ocular
injuries caused by the secretion of the mucho-dorsal gland. '

49 DIROFILARIA INFECTION IN THE BREAST OF
A WOMAN IN JAPAN

TATSUYUKI MIMORE, Isa0 Tapal AND TaDAO TAKEUCHI®

Department of Parasitic Diseases, Kumamoto University Medical School' and Division
of Pathology, Department of Food and Nutrition, Shokei College?

Human infections with the dog heartworm, Dirofilaria immatis, have been reported from
various parts of the world. In the majority of these cases, however, the parasite was found in
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the lung, heart and various portions of subcutis. There was only one report of D. immitis

infection in the breast (Kaneda ¢f al., 1980). Recently, we found a case of human infection with
D. immitis in the breast of a woman. A 37 year-old woman, Y.M., residing in Kumamoto

Prefecture, Japan, visited the hospital due to the suspected diagnosis of malignant tumor in the

breast. A inflammatory nodule (0.7 X 0.7 X 0.7 cm) was surgically excised and was histologically

examined. The section of the nodule revealed following construction: The cross sections of a

worm found in the center of the necrotic inflammatory lesion, and the surrounding layer was

composed of granulomatous tissues with various kinds of inflammatory cells, predominant cells of
them being eosinphils and lymphoid cells. The outer boundary of the granulomatous inflamma-

tion was not so clearly distinguished from the adjacent tissue of the mammary gland, but there’
were relatively new allergic inflammation with arteritis and other vasculitis accompanied with
thickening of vessel walls. The diameter of the transverse section of the worm was about
75 m. The thickness of the cuticle which was composed of 3 layers was 2 um. The outer
cuticular surface was smooth and was not provided with any ridge or projection. In the cross

and longitudinal sections, fine transverse striations of the inner layer of the cuticle were shown.

The innermost layer of one had a pair of longitudinal ridges in the region of the lateral chords.

The muscle cells were of the high coelomyarian type and extemded to the center. In the center
of the worm section, there were 2 reproductive ducts containing many oogonial cells, measuring
25 pm at the maximum diamter, and intestinal tube, 15.m. Based on these features, the

present worm was identified as an immature female Dirofilaria, possibly D. immitis.

50 THREE CASES OF CEREBRAL CYSTICERCOSIS AND
THEIR IMMUNOLOGICAL FINDINGS

TosHmMasAa NisHiyamal, TakeHiko SEcawa!, Takako Uno!, Junko Furuki?,
Yuzo TakanasHi', TSUNEN Arakr!, HIROYUkI AMANG?, HIROYUKI
Nakase®, Kazuvo Okucur®, Kiraro KamaTa3, Yasvo
Kinjo* AND SHINSUKE ToMINAGA*

Department of Parasitology, Nara Medical University?, Department of Overseas Medical
Services, Tenri Hospital?, Department of Neurosurgery, Osaka Police
Hospital® and Tominaga Neurosurgery Hospital*

Three patients of cerebral cysticercosis who lived in Korea, were described on the -
comprehensive understanding of this rare disease in Japan. Case 1: A 60-year-old man who had
convulsions and headache for 20 years. He was followed up for 4 years by brain CT scan.
One of the cysts grew larger, and then calcified. A new cyst appeared in the other area of the
brain. Indirect-ELISA test and double diffusion test (D.D.) against cysticercus-antibodies in the
serum, showed both positive, and circulating antigen in the serum was also positive by D.D..
Case 2: A 50-year-old man who had severe headache and aphasia attack in January, 1985. By
brain CT, multiple calcified foci and noncarcified cysts were found. The largest cyst removed
by brain surgery. However, cysticercus-antibodies and circulating antigen in the serum were
both negative by D.D. test, whereas, specific antibodies were positive by indirect-ELISA. The
D.D. and IL.E. P. using the cyst fluid antigen in the cyst fluid removed from the patient surgically,
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showed remarkable reaction against the anti-cysticercus antibodies. Case 3: A 33-year-old man
who had severe headache and convulsions since the age of 21. The brain CT showed multiple
low density areas and calcifications. The largest cyst was removed surgically. The specific
antibody in serum showed positive by both D.D. and indirect-ELISA, and the circulating antigen
in serum revealed also positive. The cyst fluid antigen from the patient reacted against
anti-cysticercus antibodies. This patient was treated with praziquantel. Clinical improvement
was observed.

The present results emphasizes that the precise immunological tests are useful tools for the
serodiagnosis of cerebral cysticrcosis, which are combined with D.D., indirect-ELISA, the test
of circulating antigen and especially, the detection of antigenicity in cyst fluid from the patient.

51 PROGRESS OF A CASE OF HUMAN FASCIOLIASIS

Tapaaki Furukawa?!, Atsuko Niwal, SHOKO SHINKAL,
MiTsuyo SHiMAMURA!, TakasHl Mivazato!
AND MocHrTo IsHi?

Department of Parasitology® and the second Department of Internal Medicine?,
Kinki University School of Medicine, Osaka

The patient was a 59-year-old male. He stayed in Thailand for 2 months, 1984. Soon
after homecoming, he developed an intermittent fever, appetite loss, general fatigue and weight
loss, and was admitted to our hospital on February 1985. The laboratory data revealed high
eosinophilia and elevation of ESR, CRP and IgE levels. A computed tomography scan of the
abdomen showed an unhomogeneous low density area measuring 7 X 7 cm with irregular margin
on the posterior aspect of the right lobe of the liver, and ultrasonograms revealed a mixed
echogenicity on the same region of the liver. The lesion was histopathologically determined as
eosinophilic liver abscess. Immunological tests of the patient’ sera by Ouchterlony double
diffusion, complement fixation and ELISA methods were positive for Fasciola hepatica antigens.
A diagnosis of fascioliasis was confirmed after the eggs of F. hepatica were identified in the bile
juice. The eggs could not be detected in the feces despite several attempts. The patient was
initially treated with 50 mg/kg praziquantel for 2 days on July 1985. Although a slightly
depressed levels of ESR and CRP were noted after treatment, clinical symptoms and other
laboratory data were not improved. Accordingly, the treatment with 50 mg/kg Bithin adminis-
tered on alternate days for 10 days was followed on August and October 1985. The patient
responded to the therapy and showed continued improvement with symptomatic relief soon after
treatment. The liver lesion became gradually smaller during the last one year and the
immunological tests were negative in September 1986. A slow but eventual recovery of the
liver lesion was predicted.
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52 INFLUENCE OF FILARIA ANTIGEN STIMULATION ON INFESTA-
TION OF ADULT T-CELL LEUKEMIA VIRUS IN THE
GOTO ISLANDS, NAGASAKI, JAPAN

KoicHiro Fujital, SETSUKO TSUKIDATE!, TSUTOMU Opal,
Yoicuiro Hori!, Axkio Morr*
aND Kazuo Tajma?

Department of Medical Zoology, Nagasaki University School of Medicine® and
Division of Epidemiology, Aichi Cancer Center Research Institute®

In order to study the possibility of filarial infection as a risk factor for adult T-cell leukemia
(ATL), the ATL virus antibody as well as filarial antibody were compared among healthy persons
in the Goto Islands. Blood specimens were collected from 445 individuals in 2 villages in Goto
Islands. The geometric mean titer of filaria antibody in positive anti-ATL virus persons was
significantly higer than that in negative anti-ATL virus of both 2 villages. Then the positive
anti-ATL virus reactivity was examined among groups of persons with low, medium and high
antibody titers to filarial antigen. The positive rate of anti-ATL virus increased significantly with
antibody titers to filarial antigen in both sexes. The relative risks of positive anti-ATL virus in
groups of persons with medium and high antibody titers compared to the group of persons with
low antibody titer were 4.0 and 8.0 in males and 2.6 and 7.1 in females. The results of the
present seroepiediological study indicate a positive relationship between filaria infection and ATL
virus infestation.

53 INFECTION ROUTE OF ADULT T-CELL LEUKEMIA VIRUS.
OBSERVATION IN TWO VILLAGES OF THE GOTO
ISLANDS, NAGASAKI, JAPAN

KoicHiro Fupita!, SETSuKO TSUKIDATE!, Tsutomu Opal
AND Kazuo Tajima®

Department of Medical Zoology, Nagasaki University School of Medicine® and
Division of Epidemiology, Aichi Cancer Center Research Institute?

In order to study the chracteristic findings of the age- and sex-specific distribution of adult
T-cell leukemia virus (ATLV) carriers among healthy persons in the ATL endemic area, changes
over time of the infectious modes of ATLV in the small communities of Goto Islands were
analyzed. Age- and sex-specific positive rates were examined among subjects in 1981 and
1983. The prevalence of positive subjects gradually incresed with age, especially in female.
The positive rates in 1981 for subjects over 50 years of age were 22.6% in males and 42.3% in
females. They were 24.5% in males and 43.1% in females in 1983. Among the group age
under 30, however, positive rates were 3.2% in 1981 and 3.4% in 1983.

Among wives with negative husbands, the positive rate of anti-ATLV antibody was 17.8%.
However, the rate among wives with positive husbands was 73.0%. Only one of 224 negative
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persons in 1981 had antibody against ATLV in 1983. This case was a 53-year-old female whose
husband had been a positive carrier of ATLV, and she had never received a blood transfusion.
The positive rate for anti-ATLV antibody among children of positive mother was 46.9% in the
group aged 20 years but only 8.3% for the under 20 group. Two of 30 children over 40 years
old from negative mother were positive.

54 SERPOPIDEMIOLOGICAL STUDY ON TRANSMIS-
SION OF HTLV-1

KoicHt ARAKI AND GORO MIMURA

The Second Department of Internal Medicine, Faculty of
Medicine, University of the Ryukyus

Our Data suggested that the transmission of HTLV-I which is a causative agent of Adult
T-cell Leukemia might occur: 1) From husband to wife, probably via semen, 2) from mother to
child, probably via breast milk, 3) with blood thansfusion.

Rapid preventive measures should be taken against the transmission of HTLV-1.

55 STUDIES ON THE EFFECTIVE TREATMENT OF HUMAN
STRONGYLOIDIASIS WITH THIABENDAZOLE

YosHIYukl SHIRoMA!, Ryouichi HiraTa!, Susumu Kyunal,
YosHiva Sato? anp HirosHi KANESHIMA®

Izumisaki Hospital! and Department of Parasitology® and the First Department
of Internal Medicine3, University of the Ryukyus

The effects of therapy with thiabendazole were investigated in 30 patients who had been
infected with Strongyloides stercoralis. The treatments consisted of in the following administra-
tion schedules: 1) 50 mg/kg body weight, thrice daily for 4 consecutive days; 2) 1,000 mg,
every 2 days for 30 days; 3) 1,500 mg, 3 consecutive days in a week for 31 days; 4) 1,500 mg, 3
consecutive days in every 2 weeks for 45 days. The treatments were followed by repeated
examinations of faeces for 6 months. The each drug therapy gave 60%, 54%, 57% and 83% in
radical cure rate respectively. About a half of patinets complained of one or more side-effects.
Nausea was the most common symptom. The repeated therapy for a long course was
considered to be necessary for the most effective remedy available for the disease.
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56 STUDIES ON THE ANTIBODY RESPONSES IN THE
PATIENTS WITH STRONGYLOIDIASIS BY
WESTERN BLOTTING METHOD

REIKO MaTsumaya', FUMIHIDE INOUE?, YosHIyA SaTo®
AND YOSHIYUKI SHIROMA*
RI Experiments Facility, University of the Ryukyus', the First Department of
Biochemistory? and Department of Parasitology®, University of
the Ryukyus and Izumizaki Hospital*

The antibody responses of 86 patients with strongyloidiasis were assessed by Western
blotting method with the extract of filariform larvae of Strongyloides stercoralis. Polyacrylamide
gel electrophoresis of the extract revealed as many as 48 bands. The bands increased to 58
after the treatment of the extract with 2% 2-ME. In Western blotting method, sera taken from
3 patients (3.5%) showed negative reactivity to all of these bands. However, the serum
antibodies from the other patients mainly recognized the components with molecular weight of
123, 93, 5.5 and less than 3.1 KD. The patterns of positive bands were significantly different in
each patients, but its relation with their clinical findings was unclear. No significant change of
the patterns was observed before and after the treatment of the disease. The serum antibody
have almost diminished in patients with hyperinfection.

57 EPIDEMIOLOGICAL AND CLINICAL STUDY ON STRONGYLOIDIASIS

Kazuro Mrtsuepal, Ryunt Harapa!, Tosuiaki UEMATsU?, SHuicHI HANADA',
SHut HasHimoto?, Yoshmiro Otsuj?, SUMIKO GobaZ
anD KoicHro Fujira®
The Second Department of Internal Medicine, Faculty of Medicine, Kagoshima University’,
Kagoshima Prefectural General Health Center” and Department of Medical
Zoology, Faculty of Medicine, Nagasaki University®

Southwest islands of Kagoshima prefecture, as well as Okinawa, have been known to be
strongyloidiasis-prevalent areas. Our study on the disease covered 7 islands of Tane, Yaku,
Kikai, Amami, Tokunoshima, Okierabu and Yoron. Using polyethylene filter tube culture
method (in which 3 tubes per person were allocated for the worm culture at 28°C for 10 days)
sum total of 3,535 islanders were subjected to this investigation at intermittent periods of
May-June and October-November 1985 and July 1986.

Strongyloides worms were found in 99, or 2.8%, out of 3,535 examined subjects. Higher
incidence of the worm parasitism was seen among those of 40 years old and above, while
male-female comparison showed significantly higher percentage of 5.4 for the former against 1.3
for the latter.

In Kikai island 23 persons, or 4.8%, out of 483 examined were found to be infected with the
worm. From 1 to 5 worms each were detected among two-thirds of them individually, who
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were thought to be suffering from mild case in terms of infection density. Predominant clinical
symptoms among the patients were general malaise, sense of abdominal distention, abdominal
pain and the like. There were 5 patients without any subjective complaint. Roentgenographic
examinations were performed on those with digestive tract disturbances, which revealed such
characteristic findings as disappearance or transformation of the Kerckring’s folds, barium flecks
of varied sizes and so forth. Immunological investigation made in terms of WBC count,
lymphocytic ratios, lymphocytic markers and serum immunoglobulins on 23 strongyloides worm
positive patients did not show any significant result. Further, anti-ATLA antibody in the
subjects were studied. It showed that the antibody had been produced in 47.8% of strongy-
loidiasis patients, though it was found in 17.6% of the controls, difference of which figures was
significant.  Filarial antibody values in the patients were known to be significantly higher, too.

Thiabendazole, 50 mg/kg. B.W./day, was administered for 3 days to each of 20 patients on
mass-treatment basis. Fecal examinations on 2 occasions, a week and a month after completion
of above-described treatment, showed complete eradication of the worms. Nausea, loss of
appetite and so on were seen as a result of side effects of the drug. However the symptoms
were not so severe as to require suspension of the drug administration.

OD values investigated among 40 Kikai islanders by using micro-Elisa were positive with 0.6
and over in 32 of them. The value was positive in all strongyloidiasis patinets.

58 RESISTANCE TO CHALLENGE INFECTION BY PASSIVE
TRANSFER OF IMMUNE SERA OBTAINED FROM
STRONGYLOIDES RATTI INFECTED MICE

JunicHr Imal, TATsuyA ABE AND YUKIFUMI Nawa
Department of Parasitology, Miyazaki Medical College

Rats or mice infected with Strongyloides ratti expel worms from their intestines by immune
mechanism and become resistant to challenge infection. We have been studying on the natural
protection against primary infection or the mechanism of immunée expulsion in murine strongy-
loidiasis by using C57BL/6 and some mutant strain mice, which are susceptible to this parasite.
In the present study, the effects of transfer of immune lymphocytes or sera on early phase
protection to S. ratti-infection were examined. Results were; 1) Transfer of spleen, mesen-
teric lymph node or peritoneal cells from mice infected for 2 weeks could not confer resistance
into normal mice, 2) Immune sera from mice infected for 2 weeks was, even when diluted 1: 5,
effective in passive transfer of resistance, 3) Protective effect of immune sera was expressed
within 36 hr after s.c. infection with L3, during migratory phase to the cranial cavity, 4) The
effect of immune sera was destroyed by heating at 56°C for 30 min.

These observations suggest the possible importance of complement system or heat labile
antibody in expressing resistance by passive transfer of immune sera.
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59 AN IMPROVED EXTRACTION METHOD OF MITOCHON-
DRIAL DNA FROM A HELMINTH, ANGIOSTRONGYLUS
CANTONENSIS (CHEN, 1935) DOUGHERTY, 1946
(NEMATODA: METASTRONGYLOIDEA)

AxaNE Iipa, Tozo KanDA aAND KENjT TAKAL
Department of Medical Zoology, St. Marianna University School of Medicine

Technical developments and application of molecular biology to eukaryote organisms are in
progress recently, in order to prove genetic variabilities in the DNA composition from the point
of phylogeny. The present study was performed to apply to Angiostrongylus cantonensis a
modified technique without use of ultracentrifuge for isolation of mitochondrial DNA (mitDNA)
from the other cell components. The method performed was as follows:

We removed high polymer DNA by a centrifuge after denaturating proteins by using isotonic
NP-40 buffer solution. In this step of the technique mitDNA was freed from the mitochondria.
Using Tris-ETDA buffer and saturated -phenol-chloroform we removed denaturated proteins
which partitioned into the more dense phenol.

The DNA was centrifuged after adding ethyl alcohol to this supernatant, thus the precipitate
consisted of low molecular nucleic acids. Rnase A was used for decomposing RNA in this
solution, then it was removed by centrifuging by treatment with PEG. High molecular sucrose
was also removed as a pellet by centrifuging. The remainder solution was digested by
restriction endnucleases, as Hin dlI, Eco RI and etc. MitDNA was highly resoluted on agarose
gel with clear banding patterns. For this isolation a number of repetitions of purification of the
DNA were performed. The centrifuges used were a high speed centrifuge (max: 20,000 rpm)
and a micro-centrifuge (max: 16,000 rpm) in this technical development.

Digested DNA fragments were mobilized by electrophoresis on 0.75% of agalose-gel, and
their patterns of the fragments mobilized were measured. The lengths of base pair of these
fractions were calculated following to the standard fragments of lambda DNA (Hind III digest) by
means of formula, log L=a/(D—c)+b. According to the molecular weight of lambda DNA
(Hind III digest) known the molecular weights of the fractions of the mitDNA digested were
demonstrated.

The protein components of A. cantonensis were also analyzed by isoelectric point two
dimensional polyacrylamide gel method of O’Farrell. Specific patterns of various protein
components of A. cantonensis were proved, though some comparisons are needed between
other species of the Genus.
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60 OBSERVATIONS OF ANGIOSTRONGYLUS CANTONENSIS
IN THE AMAMI ISLANDS, KAGOSHIMA PREFECTURE

RyuicHr UcHIKAWA, SHINICHI NODA AND ATSUO SATO
Department of Medical Zoology, Faculty of Medicine, Kagoshima University

Epidemiogical studies of Angiostrongylus cantonensis have been carried out in the Amami
Islands since 1978. A. cantomensis is highly prevalent in Yoron Is., Okinoerabu Is. and
Kagoshima City, but no adult worms of the parasite have been detected in Tokunoshima Is.,
Amamioshima Is. and Kakeroma island. In the present study, the prevalence of A. cantonensis
was reexamined in Yoron Is. and Okinoerabu Is. on the 7th and 5th year, respectively.

In Yoron Is., A. cantonensis was found in all 6 areas and the prevalence in Rattus rattus was
29.4% (23.5% in same areas of previous survey). The larvae were detected from 3 species of
land molluscs. The prevalence in Achatina fulica was 63.5% (29.2% in same areas of previous
survey). High prevalent area was newly found in western residential area.

In Okinoerabu Is., A. cantonensis was found in 8 out of 9 areas. The prevalence in R.
rattus was 52.5% (23.6% in same areas of previous survey) and 3 species of land molluscs
harbored the larvae. Among the molluscs, Laevicaulis alte was collected easily in most areas,
including the areas where the slug could not be collected in the last survey and the prevalence
was 13.4% (21.2% in 48 areas of previous survey).

The result shows that A. cantonensis has been highly prevalent in Yoron Is. and Okinoerabu
Is.

62 A RESEARCH STUDY ON TSUTSUGAMUSHI DISEASE
IN KAGOSHIMA PREFECTURE

Takanito IsHipa, Kowjl NaGgaTa, KOHSUKE HIRAKAWA
AND SUMIMASA YUNOKI

Kagoshima Prefectural Institute of Public Health

On a total of 320 field mice caught in 61 municipalities of Kagoshima Prefecture proper,
separation of Rickettsia tsutsugamushi and distribution research on L. scutellare and L. pallidum
larvae were performed.

As a result, Rickettsia tsutsugamushi was separated from 48 field mice inhabiting 27
municipalities.

L. scutellare and L. pallidum larvae were found parasitic on 264 field mice inhabiting 46
municipalities.

Antibody carrier research on a total of 1,061 inhabitants in general by indirect fluorescent
antibody method revealed an antibody carrier rate of 20% or so.

Similar rate to the prefecture mainland was observed for the isolated islands where there
has so far been no notification of the occurrence of the disease.

Kuchino Island showed 100%-antibody carrier rate and also high antibody titer.
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63 DISCUSSION ON INCREASE FACTORS IN THE OUTBREAKS
OF TSUTSUGAMUSHI DISEASE IN JAPAN

NoBUHIRO TAKADA AND TAKASHI TADA
Department of Parasitology, Fukui Medical School

The researchers on tsutsugamushi disease frequently discuss the probable causes and
future perspectives of the outbreaks together with various staffs for public health, whenever
some cases are found to be in their communities. But it is difficult for them to recognize the
factor which increases the cases suddenly.

In this study, some socioepidemic factors concerning with the ecological changes in the
transmission cycle were evaluated in comparison with the fluctuation of the previous outbreaks in
Japan.

To sum up these evaluation, it was suggested there were not any ecological changes of
vectors, reserviors and human activities enough to increase simultaneously the outbreaks
throughout this country. These factors have preferably influenced the regional differences of
the mode of transmission. So, we consider that the recent popularization of the improved
diagnostic procedures and the progressive regards for this disease make outbreaks increased
suddenly. Moreover, it seems that numerous infections have been latently repeated from old
times based on a certain level of incidence rate in each area. Instead of the expression “sudden
increase”, we should recognize this fact in order to advance continuously the surveillance on this
disease.

64 EPIDEMIOLOGICAL AND CLINICAL EVALUATIONS
ON TSUTSUGAMUSHI DISEASE IN FUKUI
PREFECTURE, JAPAN

HiromicHr Iwasaki!, SEIsHO ANDO!, WATARU YOSHIDA!,
NaocHIKA DoMaE!, Toru Nakamural,
AND NOBUHIRO TAKADA?

The First Department of Internal Medicine! and Department of
Parasitology?, Fukui Medical School

Rickettsia tsutsugamushi (Rt) was reported to be present in Fukui Prefecture by Sasa
(1956). Since then, few people has been thought to be infected in Fukui Pref. However,
Takada et al. (1984) have found that prevalence rates of antibody to Rt were almost 2-28%
among the inhabitants in Fukui Pref. In this study, 3 established and 3 suspected cases of
tsutsugamushi disease were investigated. The epidemiological surveys of this disease in Ikeda,
where one of the established patients lived were also done. The most potential vectors,
Leptotrombidium pallidum and L. scutellare were found on the rodents, and also Rt were isolated
from both rodents and chiggers in this area.

A clinical course of one case which has been most recently diagnosed by us was as follows.
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This patient living in Tsuruga was admitted to our University Hospital with high fever and
generalized skin rash. Only one eschar was found at the lateral side of his left knee. He also
had systemic lymphadenopathy, leukopenia and thrombocytopenia. The diagnosis of tsutsuga-
mushi disease was confirmed by the detection of high specific antibody to Rt. This patient got
better by the administration of minocycline.

Since it is considered that the outbreak of this disease is more probable in this pref., we
should take this disease into consideration in our routine consultation.

65 COMPARATIVE HISTOPATHOLOGY OF STYLOSTOME FORMA-
TION BY THREE SPECIES OF TROMBICULID MITES

TerUKI KADOSAKA AND KivoTOSHI KANEKO
Department of Parasitology, Aichi Medical University

The present reports were carried out to compare the stylostome formation by 3 species of
trombiculid mites histologically, namely, man-biting species L. pllidium and non man-biting L.
kitasatoi and L. fuji. Unengorged larvae of trombiculid mites were applied to the ears of white
mice, mice were sacrified at 48 hours after attachment and then tissues were serially sectioned.
In the present study, it has been shown that there were 2 types of stylostome formation in the
skin of mouse. In H-E stained sections of the skin with L. pallidum larvae attached, severe
inflammatory infiltration and edema of dermis were conspicuous, and well developed feeding tube
or stylostome extended into the dermis. The degenerated cells and pyknotic nuclei scattered
around the distal opening of the stylostome in the dermis. The epidermal hyperplasia appeared
less conspicuously into its epidermal region than those of epidermis with L. kitasato: and L. fuji
larvae. On the other hand, the stylostome of L. kitasatoi and L. fuji larvae was characterized
by the presence in the epidermis, and epidermal hyperplasia which is accompanied by abundant
epidermal reactions were observed. The stylostome of man-biting species like L. pallidum, L.
deliense, L. fletcheri and L. arenicola which required 2-5 days to be engorged was found in the
dermis, whereas those of non man-biting mites as detaching over 5-7 day period lay within the
epidermis. These finding suggested that the stylostome in the dermis produced advantageous
conditions to feed the tissue fluid from deeper part of host tissues.

66 ISOLATION OF R. TSUTSUGAMUSHI FROM LARVAL MITES
BY USING CULTURED CELLS, AND IMMUNOLOGICAL
CHARACTERIZATION OF THE ISOLATES

HirosHr URAKAMI AND AKIRA TAMURA
Department of Microbiology, Niigata College of Pharmacy

Isolation of R. tsutsugamushi from larval Leptotrombidium was performed in cultured L cells.
Larval mites were isolated by Tullgren’s apparatus from soil collected in 2 endemic areas,
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homogenized in MEM by mortar and pestle, and centrifuged at 1,000 rpm for 5 min. The
supernatant was. inoculated onto monolayer L cells cultivated on the bottom of a vial, and
centrifuged at 3,000 rpm for 30 min for rickettsial adsorption. ~After cultivation for a few days
the inoculated cells were transferred to a Leighton tube and further cultivated for 8~10 weeks by
changing the culture medium at 3-4 days interval. Two strains were isolated from L. pallidum
and one strain was isolated from a group consisting of L. intermedium and L. pallidum.

Two isolates from L. pallidum were identified as Gilliam types by indirect immunoperox-
idase test with strain-specific polyclonal and monoclonal antibodies against Gilliam, Karp and Kato
strains. The serotype of another isolate could not be determined by the polyclonal or
monoclonal antibodies.

67 TRANSMISSION OF RICKETTSIA TSUTSUGAMUSHI FROM
EXPERIMENTALLY INFECTED MICE TO THREE
SPECIES OF LEPTOTROMBIDIUM MITES

KryorosHi Kaneko, KUNINORI SHIwAKU, TERUKI KADOSAKA
AND YuicHl CHIGUSA

Department of Parasitology, Aichi Medical University

The trombiculid mites were first caught in Gifu Pref. and have been bred in the laboratory
for several years. After engorgement, the mites would detach from infected mouse with R.
tsutsugamushi, strain P-II (isolated from Apodemus speciosus in Gifu Pref.) were smashed on
hole slides and emulsified with the SPG solution (1.0 m/). The emulsion was inoculated with
0.5m/ to 2mice. The mice inoculated with the emulsified mites were kept for 10-14 days and
transferred into fresh mice. From the mice of the 3rd subinoculation, the morphology and
pathogenicity of the rickettsia was certified. The specimens of L. pallidum which were
recovered from the mice on the 8, 9, 10, 11, 12 days after the mice was inoculated with
rickettsia, were emulsified and inoculated in the mice. Rickettsia were detected in great
numbers in all mice except those isolation from the mites on the 11 day. Rickettsia could be
isolated from only 1 mite on the 9 day and a pool of 67 mites of L. kitasatoi on the 12 day after
inoculation. On the other hand, no rickettsia was detected from the mites on 8 and 11 days
after inoculation. In experiments with L. fuji, infected mouse died on the 10 day, but the
rickettsia could be isolated from 27 mites 10 days after inoculation.
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68 MODIFICATION AND EVALUATION OF AN INDIRECT
IMMUNOPEROXIDASE TECHNIQUE FOR THE SERO-
DIAGNOSTS OF SCRUB TYPHUS, ENDEMIC
TYPHUS AND TICK TYPHUS

G. E. LEwis Jr*., D.]. KELLy, P. Lim anD E. GaN

United States Army Medical Research Unit, Institute for Medical Research,
50588 Kuala Lumpur, Malaysia

The febrile deseases scrub typhus, endemic typhus and tick typhus are common though
frequently undiagnosed in the Asia-Pacific Region. However, the true incidence of these
rickettsial diseases for individual countries within the region is unknown, Japan being the one
possible exception.

The indirect immunoperoxidase test (IIP) was modified for the measurement of human
antibody specific for the etiologic agents of these diseases. The modified IIP technique, now
configured as a compact test kit, is undergoing evaluation in district hospitals throughout
Malaysia and in Thailand. Hopefully this kit will provide a standard upon which the true
incidence of scrub typhus, endemic typhus and tick typhus can be established.
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