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STUDIES ON MALAYAN FILARIASIS IN CHE-JU IS., KOREA

4 Experimental transmission of Brugia malay:
(Che-ju strain) to domestic cats

Yasuo NakAjiMA, YosHIKI AoKI, MAKOTO SAKAMOTO,
OsamMu SUENAGA AND DAISUKE KATAMINE
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Abstract: Che-ju strain of B. malayi was successfully transmitted to three domestic
cats by subcutaneous injection of infective-stage larvae obtained from naturally-infected
Ae. togoi. The second generation of the strain of B. malayi was established in nine cats
which had been inoculated subcutaneously with the infective larvae developed in la-
boratory-bred Nagasaki strain of 4e. togoi. The third generation was built up by subcu-
taneous inoculation in two cats through Ae. togoi and four cats through Liverpool strain
of Ae. acgypti. The prepatent, periods were 91-131 days. The microfilaria counts in
the peripheral blood gradually increased in one third to two thirds of successfully trans-
mitted cats. The microfilariae of Che-ju strain exhibited a sub-periodic tendency in the
cat. The average infection rate of laboratory-bred Nagasaki strain of Ae. togoi was 69.3%,
with infective larvae of B. malayi. The mean number of larvae per mosquito was 5.8
with the infective larvae. Nagasaki strain of Ar. subalbatus was not susceptible to B.
malayi infection. B. pahangi developed to the infective form in both Ae. togoi and Ar.
subalbatus.

As to Brugia malayi, only the periodic and sub-periodic forms from Malaya were
reported to have been successfully transmitted to domestic cats through the insect
vectors, Mansonia mosquitoes (Edeson and Wharton, 1957, 1958; Wharton et al.,
1958), Aedes aegypti (Ramachandran et al., 1960), and also Anopheles barbirostris (Laing
et al., 1961). It was described that the periodic form does not develop well in the
cat with a long prepatent period and low microfilaremia, although marked noc-
turnal periodicity is maintained in the cat after the successful transmission (Laing
et al., 1961). In Che-ju Island, Korea, only the periodic form of B. malayi is known
to cause filariasis in man; the main vector is Ae. fogoi (Wada et al., 1973).

The present paper gives the results of transmission experiments made on the
domestic cats through Ae. fogoi as well as Ae. aegypti from 1972 to 1976, and the re-
sults of susceptibility studies of two species of laboratory-bred mosquitoes to Brugia
infection.

Department of Parasitology, Institute for Tropical Medicine, Nagasaki University.
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MATERIALS AND METHODS

I. Experimental transmission of infective larvae to cats.

Wild Aedes togoi were collected early morning from the inside of the houses which
B. malayi microfilaria carriers occupied in the endemic areas of Che-ju Island, Korea.
The mosquitoes were kept in the laboratory for 8-10 days and then dissected to ob-
tain infective-stage larvae (Table 1). Three domestic cats carried from Japan were
injected subcutaneously into the inguinal regions with 114-235 infective-stage lar-
vae divided into two to four inoculations (Table 2). Stained thick smears of 60 cmm

TasLE 1 Stage III larvae of B. malayi in Ae. togoi kept in laboratory after collection at
microfilaria carriers’ houses

Stage III larvae

No. of No. of
Days after mosquitoes mosquitoes Site of occurrence
collection dissected infected Total no.
Head Thorax Abdomen
8 139 37 (26.6) 56 (29.0) 110 (57.0) 27 (14.0) 193
9 454 105 (23.1) 179 (55.6) 73 (22.7) 70 (21.7) 322
10 71 14 (19.7) 48 (63.2) 19 (0.25) 9 (11.8) 76
Total 664 156 (23.5) 283 (47.9) 202 (34.2) 106 (17.9) 591

()%

TaBLE 2 Inoculation of stage III larvae obtained from naturally-
infected mosquitoes to domestic cats

No. of larvae inoculated

Date of inoculation

Cat 1 Cat 2 Cat 3

31 Aug. ’72 79

2 Sept. °72 74

3 Sept. ’72 42

5 Sept. ’72 51

6 Sept. *72 40

7 Sept. "72 42 48

8 Sept. ’72 72

10 Sept. ’72 50

Total no. of larvae 114 235 149

inoculated

peripheral blood, exclusive of occasional 30 cmm blood instead, were examined for
microfilaria weekly after the inoculation (Tables 3, 4).
Furthermore, laboratory-bred Ae. fogo: (Nagasaki strain) were fed on Cat 3



165

with moderate microfilaremia (Fig. 1). The infective-stage larvae obtained from
the same mosquitoes were injected into the inguinal regions of 29 cats to establish
the second generation in the cat (Table 5). Each of them was given 52-356 larvae
as a single inoculation or divided into two. Also laboratory-bred Ae. aegypti (Liv-
erpool strain) were fed on Cat 3 and kept in the laboratory at 25 C. Cat 30 received
200 infective-stage larvae developed in Ae. aegyptzi. During the prepatent period
17 cats (including Cat 30) out of 30 died, most frequently from panleukopenia.

Cat 31 was chosen for the source of microfilariae to build up the third gener-
ation in the cat (Table 7). The infective-stage larvae from Ae. togoi were introduced
subcutaneously into the inguinal regions of Cat 34 and 35, which received 125 and
104 larvae, respectively. In addition to that, 8 cats were given 230-350 infective-
stage larvae developed in Ae. aegypti fed on Cat 31.

The cats with microfilaremia were usually examined in circadian fluctuations
in appearance of microfilariae into the peripheral blood every month or two. Blood
films of 60 conm were taken every 2 hours for 24 hours from the pinnae of the ears
of cats. Periodicity studies were also made on Cat 2 before and after transportation
to Los Angeles, California, by air (Table 8).

II. Susceptibility of two species of mosquitoes to B. malay: and B. pahang: infec-
tions.

Laboratory-bred Nagasaki strains of Aedes togoi and Armigeres subalbatus were
fed on a cat with B. malayi microfilaremia under Nembutal anesthesia. The ex-
pected numbers of microfilariae taken up by mosquitoes were estimated from the
quantities of ingested blood and the microfilaria counts in the peripheral blood of
the cat at the time of feeding. The estimates were 1.7-4.5 for Ae. fogoi and 2.0-7.5
for Ar. subalbatus (Table 11). The mosquitoes were kept at 25 C and dissected
daily 1-13 days after feeding. The total number of examined Ae. fogo: was 713
(Table 12), and that of Ar. subalbatus was 279 (Table 13).

Also the two species of laboratory-bred mosquitoes were fed on a dog with
B. pahangi microfilaremia under Nembutal anesthesia, kept at 25 C and examined
for the development of microfilariae to the infective larvae. The dissected number
of Ae. togor was 107, and that of Ar. subalbatus was 215 (Table 15).

III. 'The periodicity of B. malay: microfilariae in human carriers.

Blood films of 60 cmm were taken every 2 hours throughout the 24 hours
from the ear lobes of 10 microfilaria carriers in the endemic areas. The blood was
taken up into graduated capillary tubes. Thick films of parallel lines were made
on clean glass slides, dried for about 8 hours, hemolysed in distilled water, and stained
in buffered Giemsa solution.

The average counts of samples were calculated from the microfilaria counts
of every individual to give the secondary histogram indicating the percentage rate
of each area between two adjoining vertical lines at 2-hour interval to the total areas
in the primary histogram (Era, 1959; Katamine, 1972).
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REsuLTs

As indicated in Table 1 the total of 591 infective (stage III) larvae were ob-
tained from 156 mosquitoes out of 665 dissected ones which had been collected from
the microfilaria-carriers’ houses and kept in the laboratory for 8 to 10 days. The
infection rate of the mosquitoes corresponded to 23.2 per cent. Most of the stage 111
larvae were harbored in the head and thorax; less than 229, in the abdomen. The
microfilariae were first found in the peripheral blood 91, 99 and 104 days after in-
oculation in three domestic cats which had been given the infective larvae from the
naturally-infected mosquitoes (Tables 3, 4). In Cats 2 and 3 microfilaria levels

TasLE 3 Experimental transmission of B. malayi from naturally-infected mosquitoes

to cats
No. of days
No. of days from inocu-
Cat no. Sex Weight in kg No. of larvae observed after lation to mf.
inoculated inoculation detection
in blood
Cat 1 F 2.2 114 993 91
Cat 2 M 2.8 235 330* 104
Cat 3 M 3.2 149 1,005%* 99

* Then transferred to Los Angeles
** Adult B. malayi recovered at necropsy

TasLE 4 Prepatent periods and changes of microfilaremia in cats inoculated with larvae
from naturally-infected Ae. fogoi

Cat no. Cat 1 Cat 2 Cat 3
No. of larvae inoculated : 74, 40 79, 42, 42, 72 51, 48, 50
Date of 1st inoculation 2 Sept. ’72 31 Aug. ’72 5 Sept. ’72
Prepatent period in days 91 104 99
Date (hours on 24-hour clock) M{. count per 60 cmm blood
7 Nov. (23: 00) 0% 0* 0*
2 Dec. (23: 00) 1* o* 0%
13 Dec. (23:00) 0 1* 1*
24 Dec. (23:00) 0 3 2%
8 Jan. (11:00) 1 14
(23: 00) 0 9 2
22 Jan. (11:00) 0 20 16
(23: 00) 0 16 22

* per 30 cmm blood
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Fig. 1 Increase of microfilaria counts per 60 cmm peripheral blood after the first detection
of microfilaremia in cats inoculated with larvae from naturally-infected Ae. togoi.

gradually rose to 174 and 417 microfilariae per 60 cam blood film, respectively,
during one year observation after the first detection in the peripheral blood, where-
as in Cat 1 microfilaria levels were low, varying from 0 to 31 per 60 cmm film through-
out the period of observation (Fig. 1). The microfilariae detected in the cats were
identified as B. malayi microfilariae because their morphological characteristics
were exactly the same as those obtained from the human carriers in Che-ju Island
(Aoki et al., 1976). The microfilariae were first detected 102-131 days after inoc-
ulation in the peripheral blood of 8 cats of the surviving 13 which had been inoc-
ulated to establish the second generation in the cat. Although the peripheral blood
of Cat 23 remained negative during the period of 138 days under observation, the
necropsy revealed the microfilariae in the pulmonary blood vessels. Thus, the sec-
ond generation of B. malayi was established in 9 cats which had received the infective
larvae developed in Ade. togoi (Table 5). The microfilariae in the peripheral blood
increased gradually in 6 cats, while Cats 16 and 17 produced low counts of 0 to 4
per 60 cmm blood throughout the period of observation (Fig. 2, Table 6).

The third generation was built up in 6 cats out of 10 cats inoculated with the
infective larvae from the mosquitoes fed on Cat 31. Two of them had received the
larvae developed in Ae. togoi and four those developed in Ae. aegypti. The prepa-
tent periods were 95-114 days (Table 7). The counts rose to 52 and 183 microfi-
lariae per 60 cmm peripheral blood in Cats 34 and 40, respectively, 10 weeks after
the first detection of microfilariae, and to 285 in another 10 weeks in Cat 40 which
had been given the infective larvae developed in Ae. aegypti (Fig. 3). In the others
microfilaria levels remained rather low.
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TaAsLE 5 Experimental transmission of B. malayi from Cat 3 to Cats 4-33 to establish
the second generation in the cat

No. of davs No. of days
* Weight No. of larvae : P4 from inoculation
Cat no. Sex : . observed after :
in kg inoculated : : to mf. detection
inoculation :
in blood
Cat 4 F 2.0 130 314 115
60
Cat 5 F 1.5 112 311 102
Cat 9 F 1.7 217 159 110
Cat 14 F 2.5 200 441
155

Cat 16%* M 2.2 52 392 131
Cat 17 F 2.4 159 743 117
Cat 18 M 1.9 92 159

Cat 21 F 2.6 186 205

Cat 23%*** F 2.5 200 135

Cat 24 F 2.4 200 395

Cat 31 M 4.5 200 582 117
Cat 32 F 3.3 178 461 117
Cat 33 F 2.7 200 434 103

*  The cats died shortly after inoculation were not included in the table
**  Adult B. malayi recovered at necropsy
*#* Necropsy revealed microfilariae in the pulmonary blood vessels

3004

2001

o———o Cat 4
O———0 Cat 5
&-~--—--® Cat 6

2 4 6 8 10 12 12 16
Weeks
Fig. 2 Increase of microfilaria counts per 60 cmm peripheral blood after
the first detection of microfilaremia in Cats 4, 5, 9 inoculated with
infective larvae of B. malayi from Cat 3.
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TaBLE 6 Increase of microfilaria counts per 60 cmm peripheral blood in Cats 16-33
after the first detection of microfilaremia

MTf. count at weeks after the 1st detection of microfilaremia

Cat no.

o 1 2 3 4 5 6 7 8 9 10 11 12 18 14 20 24
Cat 16 1 o 1 1 0 1 3 4 1 0 3
Cat 17 1 2 0 0 1 2 0 0 2 1 0 2
Cat 31 5 118 213 317 368 867
Cat 32 2 9 67 102
Cat 33 16 12 150 174

TaBLe 7 Experimental transmission of B. malayi from Cat 31 to Cats 34-43 to es-
tablish the third generation in the cat

No. of
) No. of No. of days days from
Cat no. Sex Weight larvae Vector observed inoculation
in kg . ] after to mf.
inoculated . . .
inoculation detection
in blood
Cat 34 M 4.1 125 Ae. togoi 265 104
Cat 35 F 3.7 104 Ae. togoi 232 95
Cat 36 F 3.3 300 Ae. aegypti 170
Cat 37 M 3.7 300 Ae. aegypti 128 102
Cat 38 F 2.8 230 Ae. aegypti 170
Cat 39 M 3.0 350 Ae. aegypti 165
Cat 40 M 4.2 350 Ae. aegypti 265 97
Cat 41 M 3.2 300 Ae. aegypti 282
Cat 42 M 3.7 300 Ae. aegypti 282 114
Cat 43 M 1.9 280 Ae. aegypti 282 114

In contrast to the marked nocturnal periodicity in the human carriers from
Che-ju Island, moderate numbers of microfilariae always appeared in the peripheral
blood of the cats in the daytime and the nocturnal rise in the microfilaria counts
was less obvious (Figs. 4, 5, Tables 8, 9, 10). Usually the peak counts were only
two to three times greater than the lowest counts in the cats. The pattern in the
cat exhibited a sub-periodic tendency of the microfilariae.

As shown in Table 8 the highest microfilaria count was recorded at 10 p.m.
and the lowest at noon in Japanese standard time in Cat 2 shortly after the transpor-
tation to Los Angeles, California, by air. Although the periodic changes in numbers
of microfilariae at 2-hour intervals were not marked, the highest count was found
at noon and the lowest at midnight in Japanese standard time 18 weeks afterwards.

Adult worms were recovered only from Cat 3 and 16. The worms which har-
bored in the perirenal adipose tissue were identified as B. malay: from their morpho-
logical characteristics (unpublished data).

In Ae. togor most of ingested B. malay: microfilariae exsheathed in the stomach,
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Fig. 3 Increase of microfilaria counts per 60 cmm peripheral blood after
the first detection of microfilaremia in Cats 3443 inoculated with
infective larvae of B. malayi from Cat 31.

TaBLe 8 Microfilaria counts per 60 cmm blood in Cat 2 at 2-hour intervals before
and after transportation to Los Angeles. The cat was sent by air late in

July, 1973

MTf. count at Japanese standard time on 24-hour clock
Date of . 14: 16: 18: 20: 92: 924: 02: 04: 06: 08: 10: 19
examination 12: 14: 16: 18: 20: 22: 24: 02: 04: 06: 08: 10: 12:
00 00 00 00 00 00 00 OO0 00 00 00 00 00
14 Jul. °73 53 47 51 55 103 123 88 109 46 118 130 88 55
22 Aug. ’73 31 54 69 64 72 106 89 88 92 8 53 40 51
8 Jan. 74 242 206 208 159 212 223 142 164 172 228 190 189 201

penetrated the stomach wall early, migrated into the thorax and began to grow in
the muscles. At 25 C the larvae developed to stage II in 6 days and to stage III
in 9 days after intake. The infective larvae finally tended toward the proboscis.
The average infection rates were as high as 75.09, with stage I larvae, 69.09, with
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TasrLe 9 Microfilaria counts per 60 cmm peripheral blood at 2-hour intervals in Cat
31 at the 66th week of microfilaremia and in Cats 40 and 42 at the 24th week

MT{. count at hours on 24-hour clock

Cat no. 12: 14: 16: 18: 20: 22: 24: 02: 04: 06: 08: 10: 12:

00 00 00 00 00 OO OO 00 OO OO0 00 OO0 OO0

Cat 31 393 410 208 263 298 223 355 224 366 215 289 171 361

Cat 40 506 647 393 500 485 331 507 430 516 464 590 533 590

Cat 42 1 6 12 17 25 15 18 9 13 7 8 10 11
300+

9200+

60 cmm bl

per

100+

count
((

504

Mf.

==

O

. ez v v RSy
12 14 16 18 20 22 24 2 4 6 8 10 12
Time on 24-hour clock

~O-. _o‘___o'__o~ -~

Y o STy

Fig. 4 Periodicity of the microfilariae of B. malayi in Cats 1-3 at the 27th week
of microfilaremia and at the 86th week.
Open circles connected by solid line, Cat 1 at the 27th week; open circles
connected by broken line, Cat | at the 86th week; open squares connected
by solid line, Cat 2 at the 27th week; solid circles connected by solid line,

Cat 3 at the 27th week; solid circles connected by broken line, Cat 3 at the
86th week.
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TaBre 10 Microfilaria counts at 2-hour intervals in human carriers of B. malayi from

Che-ju Is.
M. count per 60 cmm blood at hours on 24-hour clock
Carrier
no. 12: 14: 16: 18: 20: 22: 24: 02: 04: 06: 08: 10: 12:
00 00 00 00 00 00 00 00 000 00 00 00 00
1 150 182 445 829 1,019 967 917 997 763 751 303 169 65
2 119 57 115 260 895 972 1,206 1,436 1,306 968 492 150 128
3 73 43 134 315 526 439 460 604 469 507 165 67 33
4 49 30 44 83 269 215 208 272 324 185 62 60 33
5 140 153 285 599 885 1,002 1,059 1,053 819 730 539 193 152
6 7247 176 513 741 772 808 662 807 610 210 44 51
7 7 3 10 42 111 113 80 90 93 116 37 23 2
8 20 4 12 7 67 246 164 147 109 111 29 21 10
9 61 56 68 82 263 499 418 572 376 373 219 116 82
10 0 1 0 0 8 9 17 21 19 16 20 6 4
154
%
10+
[
w
s
&
o
(3]
R
Q
a
/2]
©
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°
o
Z
12 14 16 18 20 22 24 2 4 6 8 1o 12
Time on 24-hour clock
Fig. 5 Secondary histogram drawn from average counts of 10 human carriers. The

number of microfilaria as percentage indicates the rate of an area between two

adjoining vertical lines to the total areas in the primary histogram.
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stage II and 69.39, with stage III (Table 14). The individual counts of larvae
varied considerably among the dissected mosquitoes. A mosquito, for instance,
harbored more than 40 infective larvae. The mean number of larvae per mosquito
(e.g. 5.8 with stage III larvae) was greater than the expected number of microfilarial
intake (i.e. 1.7-4.5 per mosquito) which was estimated from the concentration of
microfilariae in the cat and the quantity of blood ingested by Ae. fogo: (Tables 11,
12).

TapLe 11 Expected numbers of B. malayi microfilariae taken up by Ae. fogoi and Ar.
subalbatus
Weight of Expected no.

Lot no. Species é\gférzomunglggfl blood-meal of mf. per

(mg/mosquito) mosquito
1 Ae. togoi 52 2 1.7
2 Ae. togoi 52 2 1.7
5 de. togoi 90 3 4.5
7 Ae. togoi 94 2.5 3.9
3 Ar. subalbatus 40 3 2.0
4 Ar. subalbatus 40 3 2.0
6 Ar. subalbatus 150 3 7.5

TasLE 12 Susceptibility of laboratory-bred Aedes togoi to B. malayi infection

Stage I larvae Stage II larvae Stage III larvae

Mean Mean Mean

No. of mosquitoes no. of | No. of mosquitoes no. of | No. of mosquitoes no. of

Lot larvae larvae larvae
no. dis- infected per dis- infected per dis- infected per
sected (%) mos- sected (%) mos- sected (%) mos-

quito quito quito
1 4 4 (100.0) 1.5 94 66 (70.2) 3.7
2 5 2 (40.0) 1.5 144 84 (58.3) 3.4
5 6 4 (66.7) 5.3 2 1 (50.0) 2.0 148 117 (79.0) 6.5
7 34 26 (76.5) 11.2 76 53 (69.7) 8.0 200 139 (69.5) 7.6
Total 40 30 (75.0) 10.4 87 60 (69.0) 7.3 586 406 (69.3) 5.8

In Ar. subalbatus most of B. malayi microfilariae died in the stomach cavity with-
out penetrating the stomach wall. A few found in the thoracic muscles did not
develop and died 2 or 3 days later. Consequently, the larvae were not detected
in Ar. subalbatus dissected after the 5th day of intake (Tables 13, 14).

As shown in Tables 14 and 15, Ar. subalbatus was much more susceptible than
de. togoi to B. pahangi infection in contrast to B. malay: infection. Although B.
pahang: microfilariae developed to stage III at 25 C 11 days after intake in both spe-
cies of mosquitoes, the mean number of infective larvae per mosquito was 5.4 in
Ae. togoi and 22.9 in Ar. subalbatus.
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Tasre 13  Susceptibility of laboratory-bred Armigeres subalbatus to B. malayi infection

Stage I larvae Stage II larvae Stage I1I larvae
Mean Mean Mean
No. of mosquitoes no. of | No. of mosquitoes no. of | No. of mosquitoes no. of
Lot larvae larvae larvae
no. dis- infected per dis- infected per dis- infected per
sected (%) mos- | sected (%) mos- | sected (%) mos-
quito quito quito
3 46 14 (30.4) 1.8 19 0 (0) 0 20 0 (0) 0
4 63 26 (41.3) 1.6 12 0 (0) 0 8 0 (0) 0
6 50 40 (80.0) 3.4 11 0 (0) 0 50 0 (0) 0
Total | 159 80 (50.3) 2.5 42 0 (0) 0 78 0 (0) 0
TasbLE 14 Development of Che-ju strain of B. malayi in laboratory-bred Nagasaki strains
of Ae. togoi and Ar. subalbatus
Ae. togoi Ar. subalbaius
Stage of Days after No. of mosquitoes No. of mosquitoes
larvae feeding dissected  infected (%) dissected  infected (%)
I 1-5 40 30 (75.0) 159 80 (50.3)
1I 6- 8 87 60 (69.0) 42 0 (0)
111 9-13 586 406 (69.3) 78 0 (0)

TaBLE 15 Development of Brugia pahangi in laboratory-bred Nagasaki strains of Ae.
togoi and Ar. subalbatus

Ae. togoi Ar. subalbatus
Stage of Days after No. of mosquitoes No. of mosquitoes
larvae feeding dissected  infected (%) dissected  infected (%)
I 1-5 42 42 (100.0)
1I 7- 9 14 14 (100.0)
I11 11-13 107 63 (58.9) 159 152 ( 95.6)
Discussion

It is generally accepted that Ae. togo: breeding in rock pools on the seacoast is
the main vector of B. malayi in the endemic areas of Che-ju Island (Katamine ei. al,
1973; Wada et. al, 1973), whereas Anopheles sinensis is suspected to be a probable
vector in the inland Korea (Kim et al., 1973). Our present results indicate that
the laboratory-bred Nagasaki strain of Ae. fogoi is competent to develop Che-ju
strain of B. malay: microfilaria to the infective form and useful as a laboratory vector.
It is interesting that Ar. subalbatus (Nagasaki strain) is not susceptible to B. malayi
infection, though the closely related species, B. pahangi develops to the infective
larva in this mosquito. It was reported that Liverpool strain of Ae. aegypti is more
susceptible to both periodic and sub-periodic forms of B. malayi from Malaya than
two other strains of Ae. aegypti (Ramachandran ef al., 1960). In our studies Liver-
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pool strain of Ae. aegypti also turned out to be useful as a laboratory vector of Che-ju
strain of B. malayi (unpublished data).

It is indicated that Ae. fogoi takes up more microfilariae than would be expected
by the present findings that the mean number of larvae per mosquito is greater than
the expected number of microfilarial intake estimated from the quantity of ingested
blood and the concentration of microfilariae at the time of feeding. Similar ob-
servations were reported by Wharton (1957) in the microfilarial intake of Mansonia
(Mansonioides) longipalpis. The difference in the numbers seems to stem partly from
possible discharge of microfilaria-free or microfilaria-scanty droplets during feeding
of Ae. togoi, although it is unknown to what extent the discharge of droplets is impli-
cated in the underestimation of the quantity of ingested blood.

Malayan strains of periodic and sub-periodic forms of B. malayi were transmitted
experimentally from man to domestic cats (Edeson and Wharton, 1957; Wharton
et al., 1958), and from experimentally infected cats to cats (Edeson and Wharton,
1958; Wharton et al., 1958; Ramachandran et al., 1960; Laing et al., 1961). The
periodic form from Malaya was reported not to develop well in cats with long pre-
patent periods (95-175 days) and low microfilaria counts in the peripheral blood,
in contrast to the sub-periodic form from Malaya which was readily transmitted with
short prepatent periods and high microfilaremia (Wilson et al., 1958; Laing et al.,
1961). The prepatent periods of Che-ju strain are 91-131 days, almost equal to
those of the periodic form from Malaya, in the experimental transmission to domes-
tic cats. The microfilaria counts in the peripheral blood, however, gradually in-
crease in one third to two thirds of cats successfully infected with Che-ju strain.
Although the inoculated numbers of infective larvae are larger in our experiments
than in the previous authors’, the high microfilaremia indicates that domestic cats
are relatively “good’ hosts for Che-ju strain.

As to the periodic form from Malaya, it was reported that the marked nocturnal
periodicity was maintained in cats after transmission (Edeson, 1959; Laing et al.,
1961). In contrast to those of Malayan strain, the microfilariae of Che-ju strain
exhibit a sub-periodic tendency in the cat, although Che-ju strain is characterized
by a marked nocturnal periodicity of microfilariae in human carriers. The sub-
periodic tendency might be caused by the physiology of cats, which are mainly
nocturnal. To confirm it, “the apparently sub-periodic Che-ju strain in cats”
would have to be transmitted to the monkeys with a strictly diurnal activity-cycle.

It is interesting to note that the microfilaria counts of Cat 2 are higher at night
and lower in the daytime in Japanese standard time shortly after the transportation
to California by air, and that the higher counts are found at night and the lower
in the morning in U.S. Pacific standard time 18 weeks afterwards. It may indicate
that some little or a certain fixed time must elapse before B. malayi and/or the cat
become adapted to the local time.

Developing or adult worms were found in the cats inoculated with Malayan
strains in the high percentage of 72, although mature worms were recovered small
in numbers (Edeson and Buckley, 1959). In the present studies on Che-ju strain
adult worms have been recovered from only 2 cats out of 8 in which microfilariae
were detected earlier or at necropsy. The reasons why the rate of adult worm
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detection is low remain to be explained. The localization of recovered adult worms
in the perirenal adipose tissue may suggest the migration of the larvae to the internal
lymph vessels, which put a difficulty in detecting the worms at necropsy.

The presence of natural infection of B. malayi in forest animals and the domestic
cat was reported in Malaya, where the dusky leaf-monkey was supposed to be an
important reservoir of the sub-periodic form (Edeson, 1959; Laing, 1959; Laing
et al., 1960; Wilson, 1961). Also a zoonosis of the sub-periodic form was reported
in the Phillippines (Roseboom and Cabrera, 1965). However, the periodic form
is thought to be more specialized and more host-specific (i.e. rare in vertebrate hosts
other than man) than the sub-periodic form, whose wide range of hosts indicates
a less-developed, younger stage in the evolution of parasites (Laing et al., 1960).
In Che-ju Island the domestic cats, which are few because of the folk custom of not
keeping cat, are negative for microfilariac: The natural infection of B. malayi is
not detected in the dogs either (unpublished data). Very few monkeys, if any,
are kept by the islanders. Thus, there seems to be no substantial evidence to suggest
that any mammal other than man may form a reservoir of the periodic form infec-
tion in the island. Further studies on wild animals are necessary to conclude that
only man is the definitive host of the Che-ju strain of B. malayi.
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BEBEMNED = v —RIRBICEET 2%
4 Brugia malayi (Che-ju strain) ® 3 2 ~ O KYEE

R RE-BHAR mCRKE B+ Rk  #-RFigE KB

BEMEBRREBEMOI 7074797 (mf.) BHREOEETRELZ, HRBRY Aedes togoi X
Doy, BRSETIKEH LT, 3HODS = & 27 Che-ju strain @ B. malayi %BEH X
HHT LR L, TDRBYA 2%, HREATREREABTFD Ae. togoi (Nagasaki strain) i il
IETHBRRYBEEEL, IHOR 2CE 2ROBPERILE 7, Ae. togoi 2> 2FD,
Ae. aegypti (Liverpool strain) 24D * 21, R THEBICL OB INROBPEER LIV, &
itk mf. ZRMMICKRT 2 ETICII~BIHEZE L, KHMHO mf. BIERORI LI 20D
1/3~2/3Tid, REIKHM LI, #€> T 2id Che-ju strain® B. malayi OHEBIIFEILEEEE
Zoh5b, Che-justrain @ mf. {3 & I T3 periodic type TH 525, #* 3 TIREHEBEMEBEE T
{, BEMicbhiz o KimAicED Sh, sub-periodic DMEAER Uiz, AR HERE mf. 2S8R H
SN/ 8HDI B, 2HOEHFARIMEEL V RESEIRINT, KREORBERMIZ, EBEIhiH
BOHNE) ¥ E~NOBBERBEL, TOk, HRBEREOBHNHELLSZ L8005, BRE
BHD Ae togoi O B. malayi BERehBIC & 5 RYFIZ 69.3 BT, B 1 MY OFE{RE R
YB3, 5.8 THo1z, T8> T Ae togoi 13 B. malayi ® laboratory vector & L CTHWLES,
Armigeres subalbatus |3 B. malayi \CIEZWAERI LD o 120, EUBED B. pahang: (ZTHED BT
TR T TRE L.

RIGKFES TR EP IR % 4 b 5
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B e b & U fe B A L% BUE O BF 52
1 IR

gk pidgt - 2B

B - aly E

BBfi51411 18 =

WRIR B 2 BREm%E (Bl 3 i &g
) EEFEZOEME A, BLALEETZD
BHEFHETH D, FEIOIFIFLE, #ICH
FI4OERICAD S RERBDO THTHH LI
nNTw s, IWREBNHERRRTIT £HKEELE T
BIEHRAINTY, BEROENSV, Th
BR324 &L 0 ILRR DS % 'F A HOBEE XK
CEMOEEL, TEL BEOBMIE IR
e O BB L 2 &I EY, B4 B g0
35 EHFITSONTHOEELEEZD (LRE,
1974), BRBEHPBRERBEFLIBI L L
(AER, 1971), 2B BREOLONEL k-
BHORRTH %,

FFEZEREICL 2Tl (RS, 1972) RiFH:
BEL W LZORRE (bR, 19700 HLIELE
BBRIN, TALARELRTRKEERE (AR,
1956) 3 EplCA SN, EBE (F, /NE,
1962) oA, HERE, EHEHEOBESREHEFL

HEMERRELZ COBRICHRENEEL T
BIBENE N,
ZLTRERE2HFOBHEFED THLWE
T, COHELHBEARIEE ZNICESEE
ERITEL2DBEETH D,
RARIGIZERERNESRETE L LTITbRT
Kicds, TRICEBNERTMA-BERE CF
S, 1968) *EHESIZHBERMIIEA Lz, 2L
THRRBICHET LEBER E OMHEBREFE 2B L,
BYE A RAED B WL L BB EORL X3 5 H
PBEMOWMFIENTH 5,

XNREFE

X BA42E10H L b \F48E S CO BB
MREONARB L UAREEDS B, AREDH
ITHIE N % » L 2 OB RS O E BT B 1R
PWOTEREDD 2 IDITO2WT, BIEACIERNK

(HHS, 1969) % EDHEBOBILBERERS, EOREBRELEREROEE KT L2174
TaBLE 1 The number of patients studied from 1967 to 1973
Year Male Female Total
1967 3 0 3
1968 18 14 32
1969 26 14 40
1970 22 17 39
1971 14 19 33
1972 17 20 37
1973 17 16 33
Total 117 100 217

1 LRR P EERERY, EEISORREAR 2 (L3RS LR AT R
3 MBERMKRFET v F—~AR, BUELL TR AR S A i
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TasrLe 2 The age distribution of patients studied

Total

Age Male Female

15-19 9 (9 3 () 12 (12)
20-29 5 (3) 1 (1) 6 (4
30-39 36 (36) 19 (16) 55 (52)
40-49 22 (19) 25 (20) 47 (39)
50-59 18 (18) 34 (31) 52 (49)
60--69 23 (20) 10 (8) 33 (28)
70-79 4 @ 8 (7) 12 (11)
Total ) 100 (86) 217 (195)

117 (109

(): Number of positive patients in the skin test

Th b, BEHNI0~08FRE L H1174, 1100
£ Th -7 (TaBLe 1), % OEMHFild TasLe 2
R I<, FEaRIB305 D H60m M T B
MERIERIETH - 72,
EXR2THRD 5 B, A5 HERAI514 (70%)
T, FEHPHER D660 (30%) Thoto, i
MEFNT N E RS &, MBERILH (53%), 3%
RRF4P (20%), FERKL4P (25%), MWk -

T AH (2%) T, FTEBRERICHERLIE

The S. japonicum eggs in the raw
rectal biopsy specimen, x 100.

Photo. 1

Th-Ts

B EIG: $uEIE Melcher (1943) @ FiElz X
% H BB D acid soluble protein fraction T%
OXEEBOANEART 30 meg/ml TH - 720
BN ISR IE C o Bt (2Y) X b 2 BERER
Fl @25 2L, 20 0.02ml % HilEO R AT
G L, 154 3%ICHSE L TZOBMRAFIE L
7oo WEHBEIRWO®E (1964) 15~ T, koD
SEEER 20 mm L, BZOPEEE 9 mm Bl

Photo. 2 Relatively fresh eggs in the same
specimen. Transparent, yellowish
and thin shells, x 400.



Photo. 3 Old eggs in the same specimen.
Dark, granurated or calcified black
eggs, % 400.

EFRBEOWHE L » Tl E L,

AR JLMIEE & B gis & RS %
R Uic, BEARAIIHRG (HLS, 1964) T,
TEM & D B em OBEBGHK 2R DB L, 2#K
DAFA RS ATHERLTEDIZHEE Lz, 1
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HOYBRTHMBPHERARTEEWEANL, 35122
@, 3ilEAoMietikLichs, 3HEETcEL
7= (Photo. 1),

WIDFFINHE : AFEROB ST L 5 7o
BT LA L\ W RS W] B wik#ffh 8 LIp
#1354 (Photo. 2),  BRIEZSPE IR 3 BRR 2
BL, WRIACPRICECRZ, WEEL, A
AL L7 b DIZ R B A % (Photo. 3), 1 EHI&H
2D ORI 1 W L 3R THD Sz sl
DRETTH B,

Circumoval precipitin (COP) = 1
Gonzélez Ok (1954) 1TIHTH L CfF - 72,

#efg: MIFC 2 (Blagg et al., 1955) 12X b 1
BEITO &S5 0 MHEIT Lz,

Oliver-

137 &

WIRD R & NSO i Tasee 3 1R
L7c &k ) CRED A 153 #ilf, RAKIE
B L ZEOmImEH®E7H (5%) OAT, B
Bt 133 1 (87%) TdH -7 HILEHD13
Bl (9%) 3T~ THRIEHTH - 70,

— HEBEBROLGE G 217 Fih, RHARIE
B BA O NI 1126 (52%), bRk
83% (38%) T, RARISEEOEHAO LINE
HEH (2%) HY, WMITHBEEIEKREIHS17

Tapre 3 The interrelation between the skin test and rectal biopsy or the stool examination

Skin Stool examination Rectal biopsy

test Ova — Total -+ — Total
-+ 7* (4.6) 133 (86.9) 140 (91.5) 112* (51.6) 83 (38.3) 195 (89.9)
- 0 O 13 (8.,5) 13 (8.5) 5 (2.3) 17 (7.8) 22 (10.1)

Total 7 (4.6) 146 (954) 153 (100) 117 (53.9) 100 (46.1) 217 (100)
()i %, *p<0.001

TasLe 4 Correlation of egg findings with skin test

Correlation Stool examination Rectal biopsy
correlated 13 59
unrelated 87 41

Total 100 100
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Bl (8%) Hoteo THDLDLBEARGEREOES
OBERITEBMIL 7/140 (5%) TH-7eDITH
L, Hetemippekia 112/195 (57%) Thby, &
BRIZK 2 BIIBRHRIBEIL SXTELLHE
otz (F 72 b T p<0.001),

RARGEERTCRIREICL 2HIKREO—
HEIW Tasie 4 ITRLE ST, £EBROBEH
(112+17) /217, T %H B59TC, BEIX (7 +13)/
1533 b b1EE T, F—HERI, H£BEORH
&41, BESTTH - 1o

COP Lauifeii®, KRAWRIELOKE: COP
HATRIZ 39 MITAMT H- 78, ThEBRE,
RARIGHEE £kl By B L. 28
COP BHOBAD RIIFMO LBHII/HhE Y
DBEREHTH - T20

T THELE COP Ot % »+ 5 & TaBLe 5 O
&91g, COP (-) oB{&EOBRERIIDOEMER
93% (29/31) ¢, MUIBHEIZ 7% (2/31) TH-
T7zo COP #2 b (+) OBAOBIIEHIL TS
(7/8) ¢, WHEE IBMITI3H (1/8) Th-'ko

BRERMBEE3IMOS> B COP (+) 314
(33%) T, COP (—) %24 (67%) TdH - Tzo

RIT COP A M L 725261 (BfE L % \»13
BlE4r) TonwT COP Bik® L M RItEE
LOEBEARLE, Figloml thsr, EHK
JEBIED 2" B HER ERT. BT K- T
e LEABHRERBEIZE L. BEARE (-) ©
L %13 COP B 0C, BARIGHHMITES
e COP oigg ML, #ic2'kp COP
OBHRBEHE L, £L T2 L2770 COP
BRI 5% UTO BRETHEEND-
(1/23 : 6/22),

BEELkE COP BHRER L L, FFHIIK
MZBHF LT, Fig.20ERDXH 17, HII%0
LV, 100L FTDH4, 1008, EDFE & dgi s
£ hbITHEW COP BRI EL 22 ER
Lo 37-ERDLHIT, ThERIFOHIHFI
A5 L, ZEEAMO EMTIE COP BRI
13% (4/32) L&A, FHEpZSL ERATR
COP BHERIT 40% (4/10) LHED -T2 (P 7R

TaBLe 5 Correlation of egg positivity with COP test

Eggs by stool examination

COP test
- + Total
- 29 (93.5) 2 (6.5) 31 (100)
+ 7 (87.5) 1 (12.5) 8 (100)
Total 36 (92.3) 3 (1.7) 39 (100)
()%
T %
o 40 1 23 22 6 cases = 10 cases
3 £ 40w 409% —
© 30 g
o S 30 3
© 201 5 7 2 16 cases
o L 20 201
2 i 32
2 101 ® 1
o] > 0
- I~ il i
= o~3 a7 8~11 THRESHOLD § 0 0
= 2 2 VALUE £ 0 <o 100< OLD NEW
(Skin test) Number of eggs Freshness of eggs
Fig. 1 The positive rates of COP test among Fig. 2 The positive rates of COP test among

the groups of different threshold values
of the skin test.

the groups of different number or fresh-
ness of eggs by rectal biopsy.
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Fig. 3 Distribution of the snails in Kofu basin.

F T p<0.05),

WXBO®H: ELNOZAZKTH BFE
HMEEELTWBEE, TNBLTEERIEW
DOREHEITIE, BR20ERE TRZOIIBIZAR
b BEAEBES LTwicds (LRER, 1970,
Wk OB MR HED LREZ O KIS 134 %
MHEBZRE L, il, HWRIRETIR#ERENIT
ZOHEBHIBNHLDH L k-1 (Fig.3), BE
IR BR I C OB ENOT MO HEET & AIRETO
BROFEARMEITH L0, ROOHFRMHEIZ
BEEIZEINTWE, ZOZEINEILICEAR
DEMBOZPITE Y 3HXRITHT 7. HE A
BEL BHE-HE-HE -BE I EE
Eeo/\H s FER I & L7z (Fig. ). HOBRMW
iz 1 s, O B53&L, I i
Holro AROHRMFREFABRZ TR 2T
DT, ZOIWMRPOBWERITRLLILEERLD
Nz, IHWMRUAND BHFIT BRI LIOTHRER

1958 TH %,

SR EFEHRIRGHBEOBEESX A S L, BHED
22 @i I, I iz, I kKd %],
PUOREZOIHBMREITR—EDHEBRIB L -
7208, 20 o3 L IT, 1T oREIZ15% (9/62),
19% (10/53), 29% (23/80) ELMARERITE -
Tz, I fiCid ¥ BET S BLUTORKER
THEBEZEMD - (Fig. 5),

WIZZ D 3K L EBERICE 2 RIFO BHER
a5k, LI III ONEICHEERS, 44% (30/
69), 47% (32/68), 69% (55/80) &EIARE S
koTwi, ZLT LI ko I BT
RTFARAMNT 1BUTO BRET HEEZSND-T
(Fig. 6),

INEFHIH L BIOFHAOEEL S A B L,
2+ Fig. 7TOEMORD LS5 11,11 #IXKCIHE
BamchiglsEILL, BIEE 100 8 Lol
BBRIEN, TR LT I #XCld R



184

NIRAZAKI
\ RYUO
\

HATTA
v

\
WAKAKUSA

1 2
ITATOMI

4

III

SHIRANE

KUSHIGATA

1
}
! II

]
4

Fig. 4 A schematic atlas of three districts around
the River Kamanashi.
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Fig. 5 Distribution rates of different threshold
values of the skin test among the groups
of the three districts.

EWELKBY L ChIIBHEESEML, AEY
CHRIBHEMOBERZR L Tn5, T-AHD
HOX D ITHIMoMBEL 3 X cHEid 5 &,
LI #hXcRFrimmo mHEE L, I X Tid
HohllHEmLTws, £LCThin%100 2l LD
BE&I2&% LI BTl 2 FRAPT1HBUTO
EMBTCHEELR Lo BN BEIRIZD
WTd LI {CREDTA P TEBUTORER
RBTHBZ+ED I,

100 1%
80 69 68 80 cases
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]
3
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Fig. 6 Positive rates of eggs by rectal biopsy among
the three districts.
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Fig. 7 Distribution rates of different number
or freshness of eggs by rectal biopsy
among the groups of the three districts.

BAEITL 2 B HEEDO T WMR 217 DS
EREICK 2HIBHEZEITH (3%) 04T
Holzo TaBLe 6 ITRT & 5 ICERIIBERHE
THfil T, 20 7H0BERRIGD BER
271 4 Bl (57%), 202524 (29%) L, &
FREERECEMLE {, BREOEMNSD %
P fre BBERIIK 2 BIIFIZDOWTIZ 600 L
LDIDOREL T, ZBEBRBERICE 200
FEHTE, —B2nwLOEBOFRIEES L0
W5 PID - TS, KEHE fzid LA P % By
TdH - TEMIT % - T2,

£ 5®

WRB DR EICEK 5 L ERPEEDENRIG
5P 2 (3 FAF0 34-35 4R 13 42% (1,110/2,642) T
B - To s, BIAATEZ 4% (54/1,323) IT#E L
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TaBLE 6 An analysis of the egg-positive cases in stool examination

a) Age 10- 20— 30- 40~ 50~ 60—
Number of cases 2 0 1 1 1 2
b} Threshold value
of the skin test 20-2 28-5 26-8 28-1
Number of cases 2 1 2 2
¢) Number of eggs
by rectal biopsy below 100 200 500 over 600
Number of cases 5 1 I 0
d) Property of eggs all partly half almost all
by rectal biopsy old fresh fresh fresh fresh
Number of cases 2 4 1 0 0

Too TIBRMEICK 2 PR HE IR 3 PR 34-35 448
13% (116/921) TH - fo 48 BRI 47 FEITIR 0%
0/54) E% o7 (LBE, 1974), 3 5IITRER
DOFET D LNNTE RO ETH CHFD 29 F£45 28%
(48/174), BRFN464E 0% (0/60) & % -7z (AHEE
R, 197D, o0& ItEEICXk 2 RIIBEORN
HITh-> TETCRET, AT RARIGEE
HFOBRBIRX2HIBHEZFERISBTHLDITH L
BEREERICX 2RNBHEERS2TH -T2, T
FARGEBREO—BEIIIZTH BITL 6%, &
BII59TH - 720 TBREOLR—HEITHBTT,
BEICX 2 ORERKDPS, D DE
BAERICE L BEABEORKOBERIREN
%,

MH S (1976) W74 09 YyDLv 4 FEBT
MIFC iz & 5 BE BRI HEMHIH, COP K
A 1005 B TH > EHWE L TW DL, &HBF
FTiE COP 7= I EHEMA67% Td - To BTk
ROBENEEI ZLITET EEDN,

ZEMNOP P LHEHBEREARD AL,
ZOHMROMBEIEAREDOBRBERICK 2B
HEIBCARBRIERERCINEFEL, &
FHICEELRENTREBEL TS, 2O XD &Hf
FEHEIPATRIZIEIRY 1 5% v,

BREICL 2 RIBHEDSHT, TNODER
BEELDEZFEECEERBIC—RITASHL T
THEER, BERBERICEDEERICH L hiiss
ZPoTBRE-BLEALHIRAZL D, L L
CNEBBRERINEEENDZ DI EBZLS

hic, RERINBEHEEORARIGHEERERTH
BMETHLZLRTTICRES (1964) H38E%EL
TVRLBERRTIZOERPEDONT, T2
EBRBIAEB 10U T ENVI D ENEAICBRED
I HEERS o e, TNRFLWERSREE Y
HLTRHTRETHAD, BRERINBEHEETI
REDEINEEBERTHLEZELONLY, B
BAEBRTAIEZAKRES T LI EBEHEINO
M Ao 7o, CTHIZARIOEBHNOAKIL
2%, EIEEEOR TIHHRE D (BH, 1959), A&
DOHBHDHFHmH 3 BB L%k (Vogel, 1942)
ZEOBEENEFBLTVWLIDERDN L,
—EFHEL A0 HIBOHIHOELTH b,
COBEITDWTRE2HMTHABT LD TCHEIICDR
NTBL BYWERTAOND LT, BHSHIT
HEETHhLREIZVvOY ABZED0HMEBELXEH L
TEH L, briIKEMROFETZOHER
BETHL, L LEMETRCOLD A
183 RSNT, HEFEOE TR g
BEH LI, BERHERIREwI &L HC& %
o Tee HE D IXEWIIREAKILL TWE DT
MEREZWY, ZOHRIELVDLI TH D,
Vogel (1942) % Prata (1957) DB EERICHE T
MMM BRINDFREITET 53 L BHMSENBEE
MREAERMEICEIRIMATE 2 - o

1

&
D426 & D 484 3 T ORI EEEISTRBE T2
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BEZDILBEDOD D, HRHMOBHEEES -
BARBBERS T H REORPBLSBHEEI N
BRERXOWT, RAKICHERE L EBERD
WiH EHAT LB 7217424 LT,

BRI Melcher filf##ER L, AHER
& 30 meg/m/ oF#H (2 &b 2 EFRRY
@) AL CHT L. EBARICE LS
SOFHADHEIERRITR LHEMKFRRICEL -
oo TLTCTFTROZT EEHRETLE

1) EBfEFHECHE, BRAREBEEOER
BRI ZOHIIBmMBLBRE (MIFC &) 12 5
~ELL Ed - 7 (112/195:7/140, p<0.001),

2) COP Bz 3 BW RIS & AH & RE1E
@'77) DREMITIEERME (2°°) DEEMIZL S5
o 7o (6/22:1/23, p<0.05), ¥ 7z COP Bik=
BEBARTHINKI00L LOBIC, RENFI00L,
TOBITL s@nEmERLz, LT COP
BHRIFRBZAOHITHARBESLRID

X

1) AR & (1956):
AER R R —,

BAREMKRSREE %D 5 =20 RNEKR
HAERESEH®R 16935, 21-26

B - 7o (4/10:4/32, p<0.05),
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STUDIES ON SCHISTOSOMIASIS JAPONICA WITH
PARTICULAR REFERENCE TO RECTAL BIOPSY

1 Epidemiological investigation, specially referred
to the skin test and COP test

Etsuj1t Kamo!, Masaru MiNar2 AND TATsusHI [sHIZAKI

Acute schistosomiasis japonica has become a rare disease in the past fifteen years in Kofu basin
because of the marked decrease of Oncomelania nosophora, however, our attention is drawn to the chronic
type of disease which has many clinical problems.

The purpose of this study is to clarify epidemiological status of schistosomiasis at present by means
of rectal biopsy, the threshold value of the skin test and COP test.

In the period from 1967 to 1973, the 217 patients of Koma-Kyoritsu Hospital were examined by
rectal biopsy, the skin test with Melcher’s antigen and COP test under the suspicion of chronic schis-
tosomiasis. For determining the threshold value of the skin test, twofold dilution series of the antigen
solution were prepared, and microscopic examination was made on the raw specimen obtained by
rectal biopsy to see whether the eggs were fresh or old.

The results were as follows:

1) The egg positivity of rectal biopsy specimen was significantly higher than that of stool specimen
tested with MIFC method.

2) The COP positivity increased in parallel to the increase of the threshold value of the skin test in
diluting grade. Among the patients of rectal biopsy, the COP positivity seemed to be higher in
the case with 100 or more eggs. It was also significantly higher in the case being detected fresh
eggs in the mucosal specimen.

3) The area irrigated by the River Kamanashi was divided into three districts, I, IT and III, accord-
ing to the collected numbers of the snails, which increased in number in order of I<II<III.
a. The incidence of cases with low dilution threshold value of the skin test decreased in order of

I=II>1III, while cases with high dilution threshold value increased in order of I <II<III.

b. The incidence of the egg-positive cases by rectal biopsy increased in order of 1< II<III.

c. The incidence of the patients with eggs over 100 by rectal biopsy increased in order of I <II

<III.

d. The incidence of the patients with only old eggs by rectal biopsy decreased in order of I>11

>I1II, while that of the patients being detected fresh eggs increased in order of I<II<III.

Thus, results of rectal biopsy and the threshold value of the skin test corresponded with the distri-

bution of the snails both quantitatively and qualitatively.

As mentioned above, the rectal biopsy and the threshold value of the skin test are the important
diagnostic parameters, and they are also important for epidemiological analysis of chronic schisto-
somiasis in such a situation of infection in Japan, where the eggs in feces used to be discovered with dif-
ficulty.

1 Division of Internal Medicine, Koma-Kyoritsu Hospital; Kushigata-cho, Yamanashi Prefecture,
400-03, Japan. 2 Yamanashi Prefectural Hygiene Laboratory. 3 Department of Clinical
Immunology, Dokkyo University School of Medicine; formerly, Department of Parasitology,
National Institute of Health, Tokyo.
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Tasie 1 Comparison of various staining methods for plasmodia in tissue sections
Differen- Constancy
Method Result of tiation Staining  Staining  Decolori- of the
plasmodia and de- time steps zation staining
hydration results
Sano’s Giemsa good difficult 2-12 hrs a few slow poor
Sano’s good, some- difficult 90 min middle quick poor
Pappenheim- times excellent
Giemsa
Thomas’ good easy 30 min middle quick excellent
Mallory’s PMB  good easy 40 min middle quick excellent
Price’s good easy over night middle moderate good
Wolbach’s good-excellent easy over night middle moderate good
Bayley’s good-excellent  easy 30 min middle quick good
Drury’s good middle  over night a few moderate good
Our new method always easy over night many slow excellent
excellent

L L Table 1 2577,

Table 1 5 dbhbX 51T, RxY DFEITHR
BRAOLZEN, 22V —EOLED LMD O
TELZERTINTwE, TOHEHE L TR
RAWLERBE 2/ — A 54y Fun
J=NITBZ D EBbhs, i, Fb ks
DITo»THhkt JEAGHERBED2 Y52 b
BHBHIICHEZEI R, OFEOR#MEEL 5,
ZoHEME LTIIB= W BRI ) ITTERIL, %
LTHHZEORBIZI Y HBOFEEEFED
HIZkbEEIONE, FAVHED pH %#7.212
L7cDZBEREHEITED EiF 5700 TH 5,
EEEIZIE pH6.8 15 7.4 DEEO I DT ER
ERERZETED - T,

=3 ) TREBREIIOVWTIRE, ERkXVTFbh
TV HEERDBLIT- e BEZ L OFETRE
25BEBERITEADboTt, TDI bR IBIF
%k EMNE OoN/-DIZ Luna M EEICHEET 5
Luna’s IV #:C% 5 72, Luna’s IV B X U F 4
DAFELE D=7 ) TRRBEDORITRL OYReta
BEeERLLIDOTIE, BEAOHHEEIZODWTH
hEBe OFERE - Tns L Bbhi (Fig. 5,
6o BxD~=7 ) TRRBREBRDOKST, =2
J=niEARTA NS5 R ODOYH ORI L HIE
L, KBILA ) DALy vy (2 iddiz=35

TERREBRHIELDOTHAS LBbLNS,
BN~ 7 ) THRARBOLDOBEERIL, &
BOMBEESGNCES B FIE10%BEHrr= )
VEV L VA—RATY) UAFEL DRBIEITTY
BHERERIEBONT, BRADAWLZOMORA
EWTHE, RAEOCFELELERITIIFE LS
Tirotce CORRBEZRHEOZNZE MO EER
FOMHBIZXZ2IDLEELNS,

& -
D #M#H~ 7)) TREREBRKEE <~ 7 ) TERR
FEeBRLEBE L,

2) APEEORKEIIE~ A vBA ), %
BEESTHOUBE A2, =V ELTA Y P
J=nERNTOHBITH 5,

3) FYPBBEIHROFEITHE L T LAty
PEHTLHIIREL TN S,

) =7 )V TRERRBREO LD YV 2RV
B3, BERDFHICHE L CTRRBRENLD L
THoT0

5 MEN~7 ) THEREAREO LD OEEHKE L
TIRIOBEBE A=) v BELUEY 2V h —Fr
=) YHFETH - T,
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1
2)
3)
4)

5)
6)

Drury, R. A.B. (1967): Carleton’s histological technique 4th ed., 315-316, 362, Oxford

45 IFE (1962): Mt kUMb, 391-393, Bkt

INPRESE (1970): REMBEAOMEDF B3I, 192-193, EFEHK

Luna, L.G. (1968): Manual of histologic staining methods of the A.F.1L P. 3rd ed., 127-129,
McGraw-Hill

Preece, A. (1972): A manual for histologic technicians 3rd ed., 252-254, Little Brown

5% & (1970): HMBFEHELE, 305, BElE :

A NEW METHOD FOR DEMONSTRATION OF
PLASMODIA IN TISSUE SECTION

Hirorumi IwamoTo! aND TosHIO YAMAMOTO?
Received for Publication 4 August 1976

A new improved method to demonstrate plasmodia in tissue section is presented and discussed.
Sections are treated with 0.259, potassium permanganate, 29, oxalic acid and 2%, ironalum

before the application of Giemsa solution buffered at pH 7.2. Differentiation is carried out in 0.5%
acetic acid and then in methanol and isoprepanol. From our experience this- method provides ad-

vantages over other methods such as Sana’s Giemsa: stain, Sano’s' Pappenheim double stain, Thomas’
method, Mallory’s PMB method, Price’s method, Wolbach’s method, Bayley’s method and Drury’s
method, since plasmodia in the tissue can more clearly be demonstrated and more constant results can
be obtained.

Ten-percent buffered formalin and Zenker’s formalin solution are better fixatives than Bouin’s,

Carnoy’s and ethanol for this purpose.

A new method for the removal of malarial pigment using pyridine is also presented.

1 Department of Clinical Pathology, 2 Department of Overseas Medical Service, Tenri Hospital.
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Plasmodia in human cerebral vessels

Fig. | HE stain, 109, buffered formalin fixation.

Fig. 2 Authors’ method for demonstrating plasmodia, 109, buffered formalin fixation.
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Fig. 3 Sano’s Pappenheim double stain, 10%, buffered formalin fixation.

Fig. 4 Mallory’s PMB method, 109%, buffered formalin fixation.
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Fig. 5 Authors’ method for demonstraiting plasmodia with authors’ method for
removal of malarial pigment, 109, buffered formalin fixation.

Fig. 6 Authors’ method for demonstrating plasmodia with Luna’s IV method for

removal of malarial pigment, 109, buffered formalin fixation.
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Leave from Japan  Come back to Japan Admission to Ta. Hosp.’

Admission to Tenri Hosp.

2 DJ IS50PA 2 Tab Casel
Tab al
. DI 1350PA - TS 2y o Mie
DJ 1550 500mg X2 Times w } & B Chioroquine  1500mg
{ Prophylactic dosage ) (Basal Totat )
Unconsciousness A
Discharge from Tenri Hosp.
Blood Smear Malaria (-) t-) (+) R (+) R(-) Gl-)
< & —— v
" 4 L] n [} 28 4 5 6 9 2 23 % 2 6
FEB, 1973 APR. MAY JUN, JuL
Blood Smear Malaria (+)Pt
Nursing Ri+)
Fever T
Case 2.
T. 5. 2 y. o Female’ Unconsciousness ‘
Past History
8lood Transfusion (-) DJ I550PA 2 Tab
Travel abroad (-1} Chloroquine 600mg
{Basal
Admission to Tenri Hosp.
Fig. 1 Clinical course.

(T.S. 21 y.o. F.: Cerebral P. f. malaria)
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RETRDh D -7z BREBICIEELAD T
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(T.S. 21 y.o. F: Cerebral P. f. malaria)
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RBC (x 10*/cmm) 423 WBC (/cmm) 14,300
Hb (g/d!) 12.8 Differential counts (%)
Ht (%) 38.5 Lym. 12
Reticulocyte (%) 3.1 Aty. Lym. 0.5
Plt (/100 OIF) 194 Mon. 10
Malarial parasites (/cmm) N. Seg. 63

Ring form 4,230 N. Band 14

Gametocytes (=) N. Metamyel. 0.5
CRP (mg/dl) 5.0 IgG (mg/di) 1,360
RA (—) IgA (mg/dl) 232
ASLO (Todd U) 140 IgM (mg/dl) 427.5

TasLE 2 Laboratory findings (2)
(T.S.21y.o0.F: Cerebral P. f. malaria)

T. P. (g/di) 6.8 GOT (Karmen U) 56
Alb. (g/d!) 3.8 (55.5%) GPT (Karmen U) 35
Glb. (g/dl) '3.0 (44.5%) CCF H~tH

a; (%) 5.1 chE (4pH) 0.37

as (%) 8.1 Alp (B. U.) 1.9

B (%) 10.1 Cholest. (mg/dl) 102

7 (%) 21.2 U-N (mg/di) 30.6
A/G Ratio 1.07 NPN (mg/dl) 53
I I 107 LAP (T.T. U)) 36.5
Bilirubin (mg/d!) 2.1 LDH (Hill U/d{) - 70.7
Direct B (%) 52 (Zymogram: Hemolysis pattern)
S-Na (mEq/l) 131 (Post motem serum)
K (mEq/l) 5.1 Haptoglobin (Ouchterloney) Ix(+)2%x(—)
Cl (mEq/!) 100
CO,; (mEq/l) 28
Ca (mEq/l) 3.9

U/dl &#m L, #® Zymogram ¢ LDH1, 2 ®
EWTLBEMN% — kR LT
WEBHI R (Fetk 6 REf254) 0 HWIRMIFTR
T, B3 1,520g T, BEDS - MRET, B#
HERe, BEEfIHarELl7. BE (3302
R, TOHET, RRYLEWHITED, BEE
X TH -7, BFiX 1,375 TH » MHEEKRER
L, MlEBED> - MmKE*#AD (K420g, A
49%g), HRBERERBM/KI LT 20ml, £ 10ml

B LT, BHEE, SERHE, 885,
BEPY, SEREINR, BEEEIT/MEERETOY »oe
HERERD, KK, T8 & /WK B,
Mg, O, [E, 8, Bhabk CREMRIE,
FEARIMNMDEZZD, BT 7 v BEE
L8, HILBERBR, 2 —A#TlREdPH-T,
BiC, MIAREERBEELAD N, KEAERYR
DEIFRITEL, T-ARCLIREEDOHE
Rz AL -7, TOMOHRRE LT, BWRIIE
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Fig. 2 Smear of peripheral blood (T.S. 21 y. 0. F.: Cerebral P. f. malaria)
showing red cells infected by rings of P. falciparum.

RGN

Fig. 3 Brain section (T. 8. 21 y. 0. F.: Cerebral P. f. malaria) showing some petechial foci.
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W i ¢

Fig. 4 DBrain smear (Giemsa; x400) (T.S. 21 y. o. F.: Cerebral P. f. malaria)
showing small vessels packed with parasitized red cells.

Fig. 5 Brain smear (H & E; x200) (T.8S.21vy.o0., F.: Cerebral P. f. malaria)
There is a focus of necrosis and infiltration of some ghial cells surrounding
a small vessel.
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A FATAL CASE OF INDUCED CEREBRAL MALARIA
DUE TO PLASMODIUM FALCIPARUM

Hiroyuki AMano?, Tosuio YaMaMoTo0!, AKIRA SANO!,
Yasuo TakAHASHI!, SHUN-ICHIRO KURATAZ,
Kunio IcuijiMad anp HiroHikO YAMABES
Received for Publication 10 November 1976

A 2l-year-old nurse was admitted to Tenri Hospital on June 25, 1973 in comatous state. She
had neither been to the malarial endemic area nor been transfused. However, three weeks before
admission she had taken care of a patient with falciparum malaria as a nurse for two days. Six days
before admission she had suffered from fever and headache. And three days before admission she had
lapsed into coma.

The thin blood films revealed Plasmodium falciparum parasites. The parasite count was 4,230/cmm,
erythrocyte count was 423 X 10¢/cmm, and leucocyte count was 14,300/cmm.

She was administered 600 mg of chloroquine, 1,000 mg of sulformethoxine and 50 mg of pyri-
methamine through a stomach tube, but she died 4 hours after her admission. -

Necropsy findings were as follows: (a) Macroscopic findings; the brain was violet in color and
splenomegaly, 330 g, was seen. Several small bleeding foci were seen in the gastrointestinal tracts
and respiratory organs. (b) Microscopic findings; malarial parasites were revealed in the red blood
cells of many organs, especially of the brain, spinal cord, spleen, liver, lungs and lymph nodes. Ma-
larial pigments were demonstrated in the spleen, liver, lymph nodes, heart, lungs, kidneys, ovaries,
uterus and bone marrow,

Possible infectious course of this case was discussed. It was presumable that the source of the in-
fection was an imported falciparum malaria case and that she was accidentaly, artificially and directly
infected through nursing.

1 Department of Overseas Medical Services, 2 Department of Endocrinology, 3 Department
of Pathology, Tenri Hospital.
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IN VITRO DESTRUCTION OF LEISHMANIA
DONOVANI INFECTED CELLS BY
IMMUNE SERUM

Suun SHINBOL3, TakaTosHI KoBavakawal, HirosHI IsHIvaMAa2
bl 3
AND KAzusHIGE MAsupa?
Received for Publication 12 July 1976

In man, visceral leishmaniasis is characterized by non-specific hyperglobu-
linemia, hepatosplenomegaly and absence of delayed hypersensitivity (Manson-
Bahr, 1959). Though there is no quantitative correlation between the increase in
immunoglobulin concentration and antibody titers (Da Cunha, Xavier and De
Alencar, 1959), specific antibody titer has been successfully determined by many
methods (Bray and Lainson, 1965; Bryceson, 1970; Rezai, Behforouz and Gottner,
1970).

It has been suggested that antibody may play some roles in the defense mecha- -
nism of the infection, but the whole sequence is still imperfectly understood. Jadin,
Le Ray and Fammeree (1970) and Rezai, Behforouz and Gottner (1970) have re-
ported the parasiticidal effect of the antibody against culture promastigotes, but
as for the intracellular parasites, the former gave negative results and the latter pro-
vided no description.

In this communication, dramatic in vitro destruction of the cells infected with
Leishmania donovani in the presence of complement when exposed to antisera from
guinea pigs immunized with the antigen purified from culture promastigotes com-
bined with Freund’s complete adjuvant will be reported. By studying the cytotoxic
activity of the sensitized splenic cells, the possibility of cell-mediated immunity
will also be compared.

L. donovani used in this experiment was kindly supplied by Instituto Speriore
di Sanita, Roma and the promastigotes were maintained in Tobie’s media. The
animals used were Hartley strain of guinea pigs weighing 250-300 g. Purification
of antigen from cultured promastigotes was performed by the method of Blewett,
Kadivar and Soulsby (1971).

Five hundred pg protein of the antigen in 1 m/ of physiological saline was
emulsified with an equal volume of Freund’s complete adjuvant and injected into
the foot pads of the animals twice at 3 weeks interval.

The cell suspensions of BHK 21 at the concentration of 2 X 105/m! in 1 m/ of
Eagle’s minimum essential medium containing 109, calf serum were made in Leigh-

1 Department of Parasitology, 2 Department of General Biologics Control, National Institute of
Health, Tokyo, Japan. 3 Present adress: Department of Surgery, Kamo Prefectural Hospital,
Niigata Prefecture, Japan.
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ton tubes, each having a cover slip (12 X 32 mm) therein. Those suspensions were
allowed to settle and adhere to the cover slips for 2 hrs at 37 C. Subsequently,
each tube was infected with 2x 10° parasites/tube in 0.5 m/ of the medium. The
intracellular infection of the parasites was confirmed under light microscopy and
also examined electronmicroscopically 48 hrs after infection.

Immune guinea pigs sera with antibody titer of 1: 256 by direct agglutination
test or normal ones were inactivated at 56 C for 30 min.

Forty-eight hours after parasite infection either 0.02 m/ or 0.05 m/ of the sera
with or without newly added 1 p/ of guinea pig complement (Nankai Ltd.) per
tube was introduced onto BHK 21 cells.

On the other hand, 7 to 10 days after the second sensitization, spleens were
removed aseptically from sensitized or normal guinea pigs; teased in the medium
and forced through four layers of gauze.

The free lymphoid cells were washed at least three times, counted and resus-
pended at a concentration of 2 X 107/tube in 0.2 m/ of the medium and then coverlaid
onto the infected BHK 21 cells with or without 1 p/ of complement. All cultures
were incubated at 37 C for 24 hrs, then fixed and stained with Giemsa solution.
The destruction of cells was assessed under light microscopy.

As shown in Table 1, in the presence of complement, the immune serum de-
stroyed almost all of the infected cells, while the normal serum failed to destroy.
In the absence of complement, no destruction was found either by the immune nor
by the normal serum.

Fig. 1 Degrees in cell destruction observed microscopically.

L (HD), 2 () 3 (+), 4 (—)
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Fig. 2 Degrees in cell destruction seen from the whole picture of slide.
LD, 24, 3(+), 4(—)
TasLe 1 Intensity of target cell destruction
Target cells
Effectors Infected BHK cells Non-infected
with C without C with C
immune splenic cells o+ — —
normal splenic cells + — o
0.02 m! of immune serum + — e
0.05 m/ of immune serum HE o -

0.05 m/ of normal serum - —
0.05 ml of anti-FCA serum — —

C: complement, FCA: Freund’s complete adjuvant
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On the other hand, both sensitized and normal splenic cells had a slight but
not appreciable cytotoxic effect on infected cells, regardless of the presence of com-
plement.

Our results show that there exists some substance in antisera which acts cyto-
toxically on the infected cells and its activity is complement-dependent. Since
the specific antibody was detected by agglutination test, this cytotoxic activity might
be related to the antibody. However, the biological character of the substance
including immunological specificity etc. has not yet been thoroughly studied in our
work.

Schmunis and Herman (1970) found that sera from various normal animals
had lytic and agglutinating activity against L. donovan:.

Our results may be attributed to such non-specific factor(s) as was reported
by them, although this interpretation would not be feasible for explaining our results
that only the immune serum was cytotoxic to infected cells.

The auther wish to thank Dr. Tatsushi Ishizaki, former Director of the Depart-
ment of Parasitology and their appreciation is extended to Dr. Tsutomu Koyama
for his invaluable advice.
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TR/DPRA, KFROHERFL, LdHRE
PR TR SFHEEORRBM A B LIELE
AONTVE, SOICHENEC LI, bHEI
B THREBHOLRENH A LT, ThidH
REMOBEESLHREFHZCOMOERL DI, A
BHLZRBRZEROELZELTLVWETH L,

LYEITBT ANEEBAIR, FHEOLFHICK
ndzofichy, BBERE LTEHRBY v o°
g, MagEESY ooo<ff, WHWEEE, BF, Bh, B, W%
EXFEIND, NHEBAOFRIFEEITEL
BB ARITIEOER T L - THY, RBITE
R LIcNERBEMEZ RO MK > TEBITHE
BLTh2DLIIHBHTH B,

BEEEIER, BBHIT, F7A&wFERHRI
BoTBA I —BOBBROHEE I~ TR
N, TROOHEEOHEHMNRIT E XS ITHEY
INThENTZY, 483 form species (2 -
TIbhTnd, INSRETNIEDI B, £
HRIZDOZ>TI - LI SHEINTVEID
{3 Phialophora pedrosoi - "I HE T, & D
OEOS/MERV RV, ZRTIfRITE > TH
SORKEEEA LR TS,

bLABEITB T Y, Phialophora pedrosoi D5}
B L3338, Ot P. dermatitidis, P.
verrucosa BH 6N Tnb,

IERONELDIZ, bBETRABEB RS
ZLAONLY, BHREICXIEKERODERIEA
RBDTENEFHTH L, RLDOBEITIBWTIZ
P. dermatitidis |2 X 2 BREBABKAL OGN, &
S5NRINBOBEHIIBY 20N/ E, TOH
BREBHEETRBETLIIDEEZI ORI LD S
b5, ZDHD P. pedrosor 12X 2 MEBEM DY
mz&y, ComIEDONDDHLILSITH
Z b,

Lir L% S P. pedrosoi 12k » TR Ihic
BOEHESEABO AT, WBER LU

PIBIHENAEHIER L TEANIZEL, ThSDhE
BOFHBEZICENCLLS, SBREFEFRED
BMZER L, WBNEHEZEERECHHOEY
PIOBRENEELMEL 2230 L83,

2 T4 UEYOEMRBEDOREFSE XK
RHER— 5
GREK « BBERE « BRAEW

74V CXITBITLHEMBRREORREKRIIAA
Rk b Schistosoma japonicum ¢, %D HEE
FThH 5 KEFHED/NEE Oncomelania quadra-
SETE - THMNEN D, ZOMTHIIIEERICH
720, dFELLDIVFuEDLSL ALY YE O
8, y<=—n, L4F, Fik—n, ZFLTE
6°DIVFFAETCOHERDELY, ZOHE
12162,851 ~7 2 —n [T Bk HE IND,
ZOWBOER 3,374,951 ADS B, 529,072 A
(15.7%) DHFECEPEL T3 EL#EEIHN, H
EORBELSIEELZRBD1IDEINTN S,
BEORBHSRBRIZORECLHRON, BEE
THHIDEITE > TERAHEBREN L MET
bH b, FEICX BT L KWEIKEL D man-day
DHEE, ZOCFITHEBRETIHEAR, FLEOK
BRI 2 BRETBTIFEM 1 EoY (456
) iZ&#&+5Lnbhs,

74V EVORBRBAERTHILERNSF
THEWA, FHEERME L ILKROETIZE - T
MEORIHRLZY, OFFE (6 H—10A) L&
ZORXFIAHRE A, Q%FHEL, 112
RACBCRZERS 24, @2H—4 ARESH
Sy, HEEZREN 2V, BLUOBRIIL
{, FRLITRAAZEDL ZWIlE, O 484
Dohd, REOHKTHIZZOS BbO@LODH:
BIBRohTEY, ThiZENRD O. quadrasi
PEZRIBARELBEZNWCLERLTWS,

FIEZFESURD 6 RUTIXBNTCTTRES
DRBREDHBON, F@hL L DITRERILERL,
0—2UROEMBTHEHLE D, BEPU LTI
B ZBEROENRA SN, Kk BT
BRI ERT, BRENOBRERIIBRIIRIE
{, HkiaEE, HBEHINRTKRATN D,



EARD O. quadrasi 3AAD ¥4 )V H 4
O. nosophora 12 { 5XTINYT, BEORE I
%% 5mm, A 6mm ThH 2., {KiEH, BiRib,
INFIHE, GEMGEEEE, BB LIWKARL, KR
BTH 2 BBLBORION 2 BRIERITKE
THb, FHFMIHERD1258, HHAH155H &
Wbl Twnb, ,

AREDEFITIIBRAED & T 5 Stibophen % Ni-
ridazole SN SN TWVE, LJITnBLE LN
BIfERAHD, EThe BRTHDHICHTER 1
7= dml LS ERROERTITW, #E
I3 25mg/kg BEHBLEINTVWERZ I bbb S
¥, 15mg/kg 28HEA L\ Fikt L - Twh,
L L Tidic L THREBNED 20 E 5 h R
Thb,

BREX K OITEREME & L TR |4 D FIT Natio-
nal Schistosomiasis Control Commission (NSCC
BHY, MWEIELIRL, BFOMHOBERITE
BELOBPHERZLD, FHELETT S, 2T
@ Commission {3 &8O EBEHE & DELBEET
Hb, NSCCOEBBBEL LTLS TED tn T
{3 Schistosmiasis Control and Research Project
(SCRP) #3865, ZNIZFEELZOEHIIBT M
—OFEMBRBREDFHE, WELEI Vo —A W%
*EMT MM T, B, FeEiE¥ HY B
BLZO 4 WM H oKD, #5080 R4 v 7T
Lo THEEINTNSE, SCRP O TFIIIZ 62
@ Regional Schistosomiasis Advisory Team
(RSAT) A8v 4 7, youyITy, W
=N, ERIFN)I)NT, FFATFTNIANTD
6 HIKICEEIN TS, &F — L3 EM, &t
TGk, RErIBA, LARBIKIE AN, B,
ERBF, RBEEEFORK14A, H6~T4K
XTI, NSCC - SCRP 0 H#MBIITE
WIFEOTIT, BE, BE BRHEH BREGLEOR
L, HEHEEAL %iT-Tnb, BE HmKks
FEDQRBITRROL S AFEINMEIN TNV S,

1, RPEFOBRE L ZDHER

2. mEHEOMLE

a. fEFTO % FEEH
b. BELZKDOHH

1vim,
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c. Aiti# (foot bridge) D& F
d FHEORH
3. ABEDaYIn—01
a. Bk
b, L#
c. ERMEZEH
d. BERF OB
4, WHEEE
CNCDEHREBMBORBRBLE w7 b &
KCHERIE, IBHY, SHEANKE HE
H, PR, BEEHELEOMERNBELREL
HBEOL LRERINZFNE LS B0, BHIR
TRENBHBIZED SN TRDLLRE VN,
Lavd 1 FRE o i iR B ot 3 P B3 #I8h i = v
(#3,5005 M) TH2H, TORKEIABEICE
2IN, BTFLITEDI0~15% (¥1400 FM) A
HERACHREAAOBAICETONTVWALITAE L
Ve, COEDOKEBHEBIINSBTATH 05,
BEDOIALSTZYVOTFTHEEARISHRELT LV D
BThHb, LRTIHBIZTFERIT - HLEEINT
Whin, LEd-TEELDI Y b —nFHEL 2
o =4 YT, L THIEREEITHE D —F
5 LIFARHFETH S,
ZLTBNREEBRBBEICEMEERL, Th
123t L€ USAID/FFP #:1965-684 [z, UNFAO/
WEFP #31975-764EiZ €T 1 # 1 KEOAERS b
9, Ko, kg, B, B, &, F-X0OfF
i, BN, REBRELZE) & NSCC Ti#ts LT
b, SCRP 8L X RSAT Bn o % HiTHho
BRIZBEZ, FOANIE - THEAROBEHIZ
BkELXHD, EARBEXTFHLTEKEDO2 ~ b
9= T30 s LA ThKkBEE Lo
FRLLVI—AZRERS - TR,
bEEOEHERHEER (JICA) 319724X Y
AEOWEMNEXEIEL, 2H80BAXAAEMK %
SCRP [T EE I THAER RO WIEE LTS &
E 31T, 19754 % TIT# 5,000 FHBEDHAR
RICHELRBS (MK, BEERELIERS o
F—¥—, BHfLE) 25 LTn5, 40% T
REMIEZNLWE EOEREHORRL L
DWTHEBRTREWRBITONLEI—F, v1 758
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DEH I, =237, 4T rO3HRITBY ¥, TORERZLIEZACEHBHZEE 2£DD>D
T4 my bRF—na Y bo—-A3HEEIH, H5b,

%72 SCRP 12135 COP RIGHIMKFOER%
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