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Abstract: The biotin-avidin-peroxidase (BAP) technique for measuring serum
neutralizing (NT) antibody against rabies virus in human sera was established. When the
focus reduction rates with serial serum dilutions were plotted on a probit chart, a linear
regression line was drawn. The slopes (b-value) of the regression lines were identical
irrespective of the different test samples. The sensitivity of the BAP test for detecting NT
antibody was highest when compared with that of the rapid fluorescent focus inhibition
test (RFFIT) and mouse neutralization test. In addition, low level-antibody titer (< 1: 5)
which could not be detected by mouse neutralization test was detected by the BAP test and
the RFFIT. Serum NT antibody response was easily followed by the BAP test with
individuals who received 3 doses of preexposure preventive rabies vaccine. Most of the
vaccinees produced a detectable amount of serum NT antibody by a single dose of vaccine
and after the second vaccination, all vaccinees produced high level of the antibody and the
titers increased continuously until day 21, however, the titers on day 78, two months after
the last vaccination, showed a tendency of decline.

INTRODUCTION

NT antibody to rabies virus has been mostly measured by mouse neutralization
test (Atanasiu, 1973) and rapid fluorescent focus inhibition test (RFFIT) (Smith
et al., 1973). The former method requires a large number of mice and at least
2 weeks of long period until the final results can be obtained. The latter method is
much more superior to mouse neutralization test for detecting antibody in every
respect of the sensitivity, reproducibility and rapidity. However, this method has
a disadvantage that the fluorescent staining is unstable and the stained cells easily
fade out and has a difficulty in testing many specimens collectively. In order to
resolve this problem, we previously studied the biotin-avidin-peroxidase (BAP)
technique for measurement of rabies virus infectivity and the NT antibody to rabies
virus (Shichijo ef al., 1982). The BAP technique provides such advantages that
the specimens can be examined under an ordinary microscope and can be stored for

1 Department of Microbiology, Medical College of Oita, Oita 870-91, Japan 2 The Chemo-Sero-
Therapeutic Research Institute, 668 Shimizu Machi, Kumamoto 860, Japan



218

long period since the staining is stable.

In the present paper, we compared the sensitivity of the BAP test for detecting
NT antibody with that of the RFFIT and mouse neutralization test and described
the results of a trial for measuring human serum NT antibodies after the vaccination
by the BAP test.

MATERIALS AND METHODS

1. Virus: The challenge virus standard (CVS) strain of rabies virus was
successively passaged for 6-8 times in murine neuroblastoma (N-18 clone) cells and
the extracellular virus with an infectivity titer of 108 focus forming units (FFU)/ml
was used as the test virus. The CVS strain-infected mouse brain suspension was
used for measuring NT antibody titer by mouse neutralization test and its infectivity
was 106 mouse intracerebral 50 per cent lethal dose (MIC LDs,)/0.03 ml.

2. Cells: The N-18 cells were grown in the Dulbecco’s modified Eagle’s
minimum essential medium (MEM) containing 5 per cent fetal calf serum (FCS),
5 per cent calf serum (CS) and 3 g/l of NaHCO;. CER cells used for measuring
NT antibody titer by the BAP test and the RFFIT were grown in the Eagle’s
MEM containing 5 per cent FCS and 5 per cent CS.

3. Sera: Fifty-two serum specimens were collected from 12 research staffs
who had received preventive rabies vaccination. They received 2 doses of one ml
of vaccine subcutaneously on days 0 and 7 and 0.1 m/ of vaccine intradermally-
on day 21. Blood were taken on days 0, 7, 14, 21 and 78. The vaccine used in
the study was prepared from chick embryo cell cultures infected with HEP-Flury
attenuated strain of rabies virus and inactivated with g-propiolactone as originally
developed by Kondo (1977). All the serum specimens were inactivated at 56°C
for 30 min before the test.

4. Staining of infected foci by the BAP technique: Infected foci were stained as
described previously (Shichijo ¢t al., 1982) and shown in Figure 1.

5. Measurement of NT antibody titer by the BAP test: Serum specimens diluted
at 1: 10 were subjected to two-fold serial dilution. Each diluted serum specimen
was dispensed into a tube in the amount of 0.3 m/ and mixed with an equal amount
of virus suspension with a titer of 4 x 103 FFU/m/. Each virus-serum mixture was
neutralized at 36°C for 90 min in a water bath. As a virus control, the same virus
suspension was mixed with an equal volume of the diluent instead of the serum and
tested simultaneously. After neutralization, 0.05 m//well of each mixture was in-
oculated onto two wells of the previously prepared CER monolayers. After
incubation in a 5 per cent CO; incubator for 36 hrs, infected cells were harvested
and fixed with cold acetone at 4°C for 20 min and processed for the BAP staining.
The number of infected foci was counted and NT antibody titer (FRg) was
calculated as described below. The number of foci at each serum dilution was
divided by the number of foci in the virus control to determine a focus reduction
rate. As described in the previous paper (Shichijo et al., 1982), those focus reduction
rates were transformed into probits and a linear regression line (Y=bX+-a) was
caluculated against the logarithm of serum dilution. The serum dilution which
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Rabies virus infected CER cells
|
Rinsed with PBS

(BAP staining) (FA staining)
Fixation: acetone, 4°C, 20 min Fixation: acetone, —20°C, 30 min
Staining 1: anti-rabies virus Staining: anti-rabies virus

mouse serum, 37°C, 60 min goat globulin FITC conjugated, -
: | : 37°C, 60 min
Washing: PBS, 5 min, X3
I

Staining 2: anti-mouse 1gG Washing: PBS, 5 min, X3

goat biotin conjugated
|
Washing: PBS, 5 min, X3 Sealing with buffered glycelin-PVA

l
Staining 3: avidin PO
conjugated

Washing: PBS, 5 min, X3

|
PO reaction: with 30 mg DAB in
0.01% H,;0; PBS 150 m!

|
Washing: PBS, 5 min, X3
| ‘
Sealing with buffered glycelin-PVA

Figure 1 Procedures for the BAP staining and direct FA staining.
Abbreviation: PBS, phosphate buffered saline; PO, peroxidase; DAB,
3, 3-diaminobenzidine tetrahydrochloride; =~ PVA, polyvinyl alcohol;
FITC, fluorescent isothiocyanate.

inhibits focus formation by 50 per cent (FR;,) was read from the intersecting point
of the linear regression line and the probit 5 and the point was then transformed into
antilogarithm. ’ :

6. Measurement of NT antibody titer by mouse neutralization test: Mouse neu-
tralization test was performed according to the standard procedure recommended
by WHO (Atanasiu, 1973). Five weanling mice were used for each serum dilution.
After neutralization of the virus suspension containing 100 MIC LDj, with an
equal amount of serial serum dilutions for 1 hr at 37°C, an aliquot of 0.03 m//mouse
of the mixture was inoculated into mice intracerebrally and observed for the death
for two weeks. Antibody titer was expressed as a reciprocal of the serum dilution
which inhibits the death by 50 per cent calculated by the method of Reed and Muench
(1978).

7.  Measurement of NT antibody titer by the RFFIT: 1In this method, NT antibody
titer was measured as described by Smith et al. (1973). Each diluted serum was
dispensed in the amount of 0.1 m/ into 2 chambers of 8 chamber slide (Lab-Tek
Products, Miles Laboratries, Naperville, Il1l. USA) and incubated for 90 min at 36°C
in 5 per cent CO; incubator with 0.1 m/ of virus suspension whose infectivity titer
was adjusted to yield 20 to 30 stained cells in 200 X magnification of the fluorescent
microscope in virus control. Then, 0.2 m/ of CER cell suspension containing
1.6 X 10° cells which were treated with DEAE-dextran at a final concentration of
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10 pg/m! was introduced in each well. After incubation at 36°C for 24 hrs in a
5 per cent CO, incubator, the chamber slides were harvested and fixed with acetone
at —20°C for 30 min and processed for fluorescent antibody staining with anti-rabies
goat globulin conjugated with FITC (BBL, Becton, Dickinson & Co., Cockeysville,
Md. USA) as shown in Figure . The number of virus-infected fluorescent cells
was counted under a fluorescent microscope. The reciprocal of the serum dilution

which reduced fluorescent infected cells by 50 per cent was regarded as a NT antibody
titer.

REsurLTs

1. Measurement of NT antibody titer in human sera by the BAP test: After neu-

1 p
7
p— 5.
R
6
S 20 }
(]
®
c =
=) | 5 Q
‘3 50 E
= o
b -]
2 8o} A
]
=L
[3)
o R
L
3
99 |
1 ]

2 3

Serum dilution (log10)

Figure 2 Neutralization of rabies virus by human sera. Stock virus containing 4 x 103

FFU/ml was dispensed into a tube in the amount of 0.3 m/ and mixed with an
equal volume of human serum diluted by two-fold serial dilution (human
serum: @——@,a; A—A,b; O—-0O, ¢). Control virus was
mixed with an equal volume of a diluent. Each virus-serum mixture was
neutralized at 36°C for 90 min in water bath, then 0.05 m//well of each mixture

was inoculated onto CER cells for assaying the infectivity of surviving virus.
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tralization of serial serum dilutions with constant infectivity titer of virus, infected
foci caused by surviving virus were stained with the BAP technique. The number
of infected foci was counted and then focus reduction rates of each serum dilution
were calculated. When these were transformed into probits and plotted on a
probit chart, a linear regression line was drawn. In human serum (a), its value of

Table I Comparison of neutralization antibody titers obtained by mouse neu-
tralization test, rapid fluorescent focus inhibition test (RFFIT) and
biotin-avidin-peroxidase (BAP) test

Antibody titer

Serum No.
mouse NT _ RFFIT BAP
1 < 5 14 25
2 7 50 : 70
3 12 60 100
4 15 62 180
5 56 80 250
6 56 320 500
7 126 110 350
8 166 180 500
r
m
w 400 |
> n:8
)
° 0.46x-4.5 ¢
« 300 f y=2- .
> r:0.8799
-]
o
2
c 200 }
o °
c
N
K .
H ~ .
z ° )
[ J
A 1 [ ] 1 ]
100 200 300 400 500

Neutralizing antibody titer by BAP test

Figure 3 . Correlation of the NT antibody titers obtained by rapid fluorescent focus inhibition
test (RFFIT) and biotin-avidin-peroxidase (BAP) test.
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the slope (b-value) was 2.38 and showed a linear regression line of Y=2.38X—0.867
(Figure 2). In human sera (b) and (c), the same b-value was obtained. The
regression lines with the same b-value were also obtained in other human sera within
the focus reduction rates ranging from 20 to 80 per cent, and the slopes inclined to
become small below the 20 per cent or above the 80 per cent and the lines eventually
became sigmoid curve (Data not shown). NT antibody titers of human sera (a),
(b) and (c) estimated from the probit chart were 1: 320, 1: 500 and 1: 270, re-
spectively. These results suggest that under the experimental condition tested,
NT antibody titers of human sera can be determined from the linear regression
line with a b-value of 2.38 which can be drawn with focus reduction rates of a single
or a few points of the appropriate serum dilution. '

2. Comparison of the sensitivity of the BAP test for detecting NT antibody with mouse
neutralization test and the RFFIT: NT antibody titers of vaccinated human sera were
measured by the BAP test, mouse neutralization test and the RFFIT and the results
were compared for their sensitivity for detecting NT antibody. As shown in Table 1,
although antibody titers obtained by the three kinds of tests shows a parallel fluctuation
and the antibody titers obtained by the RFFIT were closely correlated with those
by the BAP test with r value of 0.889 (P<0.01) (Figure 3), the antibody titers obtained
by the BAP test were higher than those by the RFFIT and mouse neutralization test.

>10‘OO - 1 1 : l

100

Antibody titer

10

/ /
0 7 14 21 78
Days after the initial vaccination

Figure 4 - Production of serum NT antibodies after vaccination by human individuals. The
arrows indicate the time of vaccination.
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In addition, low level of antibody (< 1: 5) which could not be detected by mouse
neutralization test was detected by both the BAP test and the RFFIT. These results
indicate that the BAP test is the most sensitive assay method among the three kind
of tests examined.

3. Production of serum N'T antibody in vaccinees as measured by the BAP test: Fifty-
two serum specimens were collected from 12 individuals who had received 3 doses of
vaccination on days 0, 7 and 21. The sera were collected on days 0, 7, 14, 21 and
78. On the 8th day after the first vaccination, NT antibody was detectable in most
of the vaccinees, though it was low (Figure 4), but was undetectable in 2 (16.7%)
of them. However all of the vaccinees produced fairly high titer of antibody after
the 2nd vaccination and the antibody titers increased until day 21. Geometric
mean titer on days 7, 14 and 21 was 1: 7.8, 1: 78.9 and 1: 128.7, respectively. On
the 78th day which is about two months after the third vaccination, geometric mean
antibody titer was 1: 91.9, showing a tendency of decrease in the antibody titer.

DiscussioN

In the present study, immuno-peroxidase staining technique, the BAP test was
tried to measure serum NT antibody to rabies virus in fairly large number of human
sera and the sensitivity of the test was compared with that of the RFFIT and mouse
neutralization test. The results demonstrated that when the focus reduction rates
were plotted on a probit chart, a linear regression line was obtained and that the slopes
of the line was constantly 2.38 in all of the sera tested, if the focus reduction rates
were at least ranging within 20 and 80 per cent. This might suggest that the N'T
antibody can be accurately assayed by the BAP test and the titer can be determined
from the regression line drawn by plotting only single or a few points of focus reduction
rates, if the test serum was appropriately diluted. The sensitivity of the BAP test and
the RFFIT was apparently higher than that of mouse neutralization test as expected
especially in detecting low level of NT antibody. The BAP test also appeared to
have higher sensitivity than the RFFIT in detecting NT antibody.

The production and transition of the serum NT antibody was easily monitored
by the BAP test in many individuals after three doses of rabies vaccine of chick
embryo cell culture origin. Most of the vaccinees produced a detectable amount of
NT antibody after a single dose of vaccine and all of them produced NT antibody
by at least two doses of vaccine. The antibody levels increased continuously with
the doses of vaccine until day 21, although the tendency of decrease was observed
on day 78, about two months after the last (3rd) vaccination. Similar observations
have recently been reported in the follow up studies of NT antibody levels in
human after administration of vaccines of human or rhesus diploid cell cultures
origin (Bernard et al., 1982; Mertz et al., 1982; Berlin ¢t al., 1982).

Although the BAP test requires more staining steps than the RFFIT and may
seem tedious, the test has several advantages and is easy to perform once the ex-
perimental conditions are established and should provide a new tool in the seroepi-
demiological studies of rabies in which a large number of specimens have to be tested
at the same time.
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Table 1 Age- and sex-specific filarial antibody titres after absorption with anisakis antigen
Age group
Location Sex
21-30 31-40 41-50 51-60 61-70 71-80 total
total 0.754-0.13* 0.88+0.13 0.774-0.08 0.7440.10 1.204-0.22 1.03+0.26 0.87--0.06
(12)%* (24) (37) (47) (30) (17) (167)
Nagate, male 0.50+0.00 0.754+0.16 0.70+0.11 0.694+0.11 1.12+0.31 0.8340.33 0.80+0.09
Nagasaki (n (8) (15) (18) (13) (3 ( 58)
female 0.774-0.14 0.994-0.18 0.73+0.21 0.784-0.15 1.26+0.30 1.07+-0.31 0.90+0.08
(11) (16) (22) (29) (17) (14) (109)
total - 1.584-0.19 0.85+-0.15 0.864-0.37 0.734-0.17 0.944+0.18 1.13+0.28 0.95+0.07
(19) (17) (47) (49) 47) (38) (237)
Daiho, male 1.71+0.29 0.714-0.18 0.734-0.18 0.531-0.17 0.424+0.14 1.3340.36 0.824-0.10
Nagasaki (7 (21) (15) (15) (19) (18) ( 95)
female 1.504-0.26 1.03+0.24 0.924-0.17 0.82+0.23 1.29+0.27 0.95+0.29 1.044-0.10
(12) (16) (32) (34) (28) (20) (142)
total 0.7840.11 0.684-0.07 0.69+0.07 0.59+0.05 0.60+0.09 0.614-0.07 0.654-0.03
(18) (40) (37) (34) (20) (19) (168)
Minami- male 0.774-0.14 0.55+0.05 0.674-0.09 0.50+0.00 0.594-0.09 0.77-+0.15 0.624-0.04
chita, (11) (20) (18) (16) (11) (9) ( 85)
Aichi female 0.794-0.18 0.80+0.13 0.714+0.10 0.674-0.09 0.614-0.11 0.5040.00 0.69+0.05
(7 (20) (19) (18) (9 (10) (83)
total 1.104+0.25 0.624-0.13 0.284-0.10 0.594-0.17 0.004-0.00 0.624-0.08
(24) (39) (29) (23) (2) (117)
Nisshin, male 0.734+0.30 0.414-0.15 0.25+0.18 0.00+-0.00 0.00+0.00 0.4040.11
Aichi (13) (17) (12) (5 (2) ( 49)
female 1.554+-0.39 0.77+0.20 0.294-0.11 0.754+0.20 0.774+0.12
(11) (22) (17) (18) ( 68)

* mean+ SE expressed by the second exponent of the filarial antibody titre

*¥ number of persons tested
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Table 2 Percent of ATLA antibody positives and filarial antibody titres after absorption
with anisakis antigen among persons of Mf positive in the past at Nagate district,

Nagasaki Prefecture

percent of ATLA antibody

Mf positives filarial antibody titre
in the past -
male female total male female total
positive 19.0 46.0 29.4 0.744-0.15% 1.04+0.14 0.824-0.17
(21)**  (13) (34) 1) (13 (34)
negative 13.5 28.6 24.4 0.844-0.11 0.91+0.10 0.89+0.07
(37) (96) (133) (37) (96) (133)

* mean+SE expressed by the second exponent of the filarial antibody titre

** number of persons tested
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CORRELATION BETWEEN FILARIAL ANTIBODY
TITRE AND ADULT-T-CELL LEUKEMIA VIRUS
ANTIBODY TITRE IN INHABITANTS OF
GOTO ISLANDS, NAGASAKI JAPAN.

Koicuiro Fujrral, Kazvo TajmmMaZ, SEtsuko TSUKIDATE!,
Tsuromu Opal, Kenji KurokAwAl, LiciA MoNcADAL 4
MasakaTtsu Uepal, Akio Morr! aAND Yorio HiNumA3

Received June 1 1983/Accepted September 15 1983

Goto Islands belong to Nagasaki Prefecture, and bancroftian filariasis had been endemic in these
subtropical islands. For about 20 years, we have carried out the eradication program of bancroftian
filariasis in two villages, Nagate and Daiho Village of Goto Islands. The eradication program was
planned mainly through control of vector mosquito in Nagate Village and through treatment of persons
with drug in Daiho Village. As a result of this program, no new filaria infection was found recently in
these areas. :

On the other hand, Goto Islands are known as endemic areas of adult-T-cell leukemia (ATL).
In this time, we have carried out a seroepidemiological study, and found that the groups of persons with
positive ATLA antibody had significantly higher filarial antibody titre than those of persons with
negative ATLA antibody in Nagate and Daiho Village.

Thirty-four persons who were recorded as microfilaria carriers about 10 years ago showed higher
positive rate of ATLA antibody than that of the others in Nagate Village.

These data suggested that the filarial antigen stimulation might act as a factor in ATLYV infection
and/or proliferation among inhabitants in the endemic areas of filariasis and ATL.

1 Department of Medical Zoology, School of Medicine, Nagasaki University, Nagasaki 852, Japan.
2 Division of Epidemiology, Aichi Cancer Center Research Institute, Nagoya 464, Japan. 3 Institute
for Virus Research, Kyoto University, Kyoto 606, Japan. 4 Present Address: Department of
Parasitology, School of Medicine, Universidad Nacional de Colombia, Vogota Colombia.
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THYMOCYTOTOXIC AUTOANTIBODIES INDUCED
BY VARIOUS PARASITIC INFECTIONS IN MICE

TakaTosHr KoBavakawa, Masato KawaBaTa, HIROKO AsaHI,
Mitsuvosar KumMapa anD Yukio Hosaxka

Received May 27 1983 / Accepted September 1 1983

Abstract: The development of thymocytotoxic autoantibodies was investigated in
mice infected with Schistosoma japonicum, Schistosoma mansoni, Echinococcus .multilocularis,
Nematospiroides dubius, Trichinella spiralis, Trichuris muris, Hymenolepsis nana, Toxoplasma
gondii, Plasmodium vinckei, Plasmodium berghei and Plasmodium chabaudi. The infections with
all of these parasite species induced thymocytotoxic autoantibodies, although the levels of
their cytotoxic activity were varied in different host-parasite combinations. The highest
titer up to 1: 16 was observed in the sera of mice infected with S. japonicum and §. mansoni.
They have generally an optimal reactivity at 4°C but some showed greater cytotoxicity at
37°C. The cytotoxicity was completely absorbed with thymocytes. The possible
mechanism(s) responsible for the production of these autoantibodies and their in vivo role
were discussed.

INTRODUCTION

Several strains of mice are prone to spontaneously develop autoimmune disorders
and some normal strains of mice are well known to develop antithymocyte antibodies
(NTA) as well as other variety of autoantibodies (Schlesinger, 1965; Howie and
Helyer, 1968; Shirai and Mellors, 1971; Auer et al., 1974; Harbeck et al., 1978;
Eisenberg et al., 1979). '

On the other hand, in certain parasitic infections, the production of autoanti-
bodies including those to the liver, kidney, erythrocyte, nucleic acid and globulins has
also been already documented (Hillyer, 1971 ; Lehman et al., 1972; Jones ¢t al., 1976;
Jones, 1977; Kobayakawa ¢t al., 1979). In addition, the occurrence of such NTA
like autoantibodies has been recently reported in murine African trypanosomiasis
and schistosomiasis japonica by the authors (Kobayakawa et al., 1979; Kawabata et
al., 1981). Although it is not clear whether those thymocytotoxic autoantibodies are
the cause or the result of the pathological process, taken together with the fact overall
parasitic infections cause the generalized immune suppression to heterologous antigens
(Terry, 1977), we have examined the possible presence of thymocytotoxic autoanti-
bodies in the sera of mice infected with various parasites.

Department of Parasitology, National Institute of Health, Tokyo, 2-10-35, Kamiosaki, Shinagawa-
ku, Tokyo 141, Japan.
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Figure 1 Thymocytotoxic activity of serum of mice infected with various kinds of parasites.
Each bar represents the thymocytotoxic activity of serum of individual mouse. Test
serum without complement and complement without test serum were employed as

negative controls (<59%).

1 @) 3 4)
parasite : S. japonicum S. japonicum S. japonicum S. mansoni
source & route, 50 cercariae 50 cercariae 50 cercariae 150 cercariae

of infection ip* ip ip ip
time after : 10 weeks 10 weeks 10 weeks 10 weeks

infection

strain of mice : C3H/He]ms ddy C57BL/6] ddY
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©) (6) @) (8) 9) (10)

parasite 1 T. spiralis  T. spiralis ~ N. dubius  T. muris H. nana  E. multilocularis

source & route, 500 larvae 500 larvae 300 larvae 100 eggs 50 eggs 300 protoscoleces
of infection * orally orally orally orally orally ip

time after : 21 weeks 7 weeks 10 weeks 6 weeks 4 weeks 60 weeks
infection

strain of mice : ddY BALB/c ddy ddY ddY ddY

(11) (12) (13) (14)

parasite : T gondii P. chabaudi P. vinckei P. berghei

source & route, 250 trophozoites 10 infected rbc*  10° infected rbc 108 infected rbc
of infection * ip ip ip ip

i ft
oA e, ¢ 10 weeks 9 days 9 days 8 days
strain of mice : ddY ddy - ady ddy

“*: intraperitoneally %: red blood cells

'MATERIALS AND METHODS
Mice ;
Female C57BL/6J, C3H/HeJms and BALB/c mice were obtained from the
Institute of Medical Science, Tokyo University. An outbred strain of female ddY "

mice was bred and maintained in our colony. All the infections were performed at
their age of 6 weeks.

Parasites and infection

Stages of parasites used for the infection and the route of the infection are indi-
cated in Figure 1. '

- Cylotoxicity assay

Single thymocyte suspensions were obtained by teasing the thymus gently with
forceps in minimal essential medium. After gravity sedimentation of tissue debris
the cells were washed twice with minimal essential medium. Test procedure of
cytotoxicity test is as follows. A mixture of 504/ of serum from' infected mice with
respective parasites to be tested and 25u! of C57BL/6] mice thymus cell suspension
(107 cells/m/) in minimal essential medium was incubated for 60 min at 4°C or 37°C.
The cells were washed twice with cold medium containing 3 per cent fetal calf serum
and further incubated for 30 min at 37°C with 50p! of guinea pig serum at a dilution
of 1: 10 as a source of complement. The percentage of dead cells was determined by
the trypan blue dye exclusion test.

Absorption test

Absorption was carried out by mixing an equal volume of serum samples with
packed C57BL/6] thymus cells. The mixtures were incubated for 60 min at 4°C.
After centrifugation, the supernatants were tested for residual cytotoxicity. '
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cells.

REsuLTs

The infections with all the parasite tested induced thymocytotoxic autoantibodies
in the mice (Figure 1) and this cytotoxicity was confirmed to be complement depend-
ant since test serum and complement alone showed no more than 5 per cent dead
However, the cytotoxic activity of these autoantibodies is varied in different

species of parasite and individual mice with the same parasite.

Titrations of the thymocytotoxic autoantibodies were carried out in some repre-
sentative sera from mice infected with different parasite species; S. japonicum, S.
mansoni, P. vinckei, P. chabaudi and T. gondii. The cytotoxic titers were varied in
different parasite species, ranging 1: 8 to 1: 16, if the dilution of the serum sample

causing more than 10 per cent dead cells is considered to be the titer (Figure 2).

thymocytotoxicity (%)

60 1

50+

404

304

204

1) L} ] | 1 ¥

1/1 1/2 1/4 1/8 118 1732
_ serumdilution
Figure 2 Titrations of thymocytotoxic autoantibodies in representative sera from mice
infected with following parasites.
ddY mouse infected with §. mansoni 8 weeks (@), P. vinckei 9 days (o), P.
chabaudi 9 days (#), S. japonicum 8 weeks () and T. gondii 10 weeks (A ), each
previously.
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These autoantibodies have, as a rule, an optimal reactivity at 4°C, although
some sera with rare exception showed stronger reactivity at 37°C, suggesting that
more than a single antibody moiety appear to be involved in this cytotoxic reaction.
On the other hand, thymocytotoxic activity of control sera from two to three age
matched normal mice at each group of infection never exceeded 5 per cent with two
exceptions, 7.2 and 8.6 per cent respectively.

Thymocytotoxic activity of the sera from mice infected with S. japonicum, S.
mansoni, T. spiralis, P. vinckei and T. gondii was completely absorbed with thymocytes
(Table 1).

Table 1 Absorption of cytotoxic effect of parasite-induced thymocytotoxic autoantibodies
with thymocytes*

Dead thymocytes (%)

. Strain THME AfEr  <ereveemremmmmmrrmenomeme et e
Parasite n:)iie infection Before After
absorption absorption
S. japonicum ddyY 10 weeks 46.6 6.9
S. mansoni ddyY 10 weeks 57.2 8.0
T. spiralis ddyY 21 weeks 29.0 5.1
P. vinckei ddy 8 days 62.3 10.5
T. gondit ddY ‘ 10 weeks 25.7 6.0

* Sera were incubated with an equal volume of thymocytes from 2-month-old C57BL/6]
mice at 4°C for 60 min with occasional pipetting. '

DiscussioN

Mechanism(s) by which these thymocytotoxic autoantibodies are induced by
the parasite infections is at present unknown. The occurrence of similar thymocyto-
toxic autoantibodies as well as other autoantibodies with various specificities found in
murine African trypanosomiasis and schistosomiasis japonica has been reported to be
associated with the increase of the number of IgM antibody-producing cells in their
spleen (Kobayakawa et al., 1979; Kawabata ef al., 1981). On the other hand, the
Trichinella spiralis infected mice which were found to produce the thymocytotoxic
autoantibodies in this present study did not increase the number of antihapten plaque
forming cells in their spleen (data not shown). In pararell, the genetic studies by
using New Zealand mice and their hybrid showed no correlation between the spon-
taneous production of NTA and polyclonal B-cell activations (Hirose et al., 1980).
Therefore, it could be conceivable that more than a single underlying mechanisms in
even single host-parasite system and/or different species of parasite are likely to involve
in the production of these thymocytotoxic autoantibodies.

The biological and pathological significance of these thymocytotoxic autoanti-
bodies is at present unknown. If these thymocytotoxic autoantibodies were to have
a regulatory role on thymocytes and thymus derived lymphocytes in vivo, they could
influence many of the cellular events involved in the induction of cellular and humoral
immunity. In fact, parasitic infections, as a whole, develop depressed cellular
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immune functions. Immune responses shown to be impaired in them include skin
allograft rejection (Wedderburn, 1974; Araujo et al., 1977), increased susceptibility
to oncogenic viruses (Jerusalem, 1968; Wedderburn, 1970), contact sensitivity to
oxazolone (Jayawardena et al., 1975), effectiveness of spleen cells in inducing GVH
reaction (Freeman, 1975) and reactivity of cultured spleen cells to allogeneic cells and
to other mitogenic agents (Pelly et al., 1976; Corsini et al., 1977; Jayawardena and
Waksman, 1979). Therefore, further studies are required to elucidate whether or
not those defect in cellular immune functions in mice with parasite infections are
causally related to the development of thymocytotoxic autoantibodies which even-
tually leads to the elimination of a certain T-cell subpopulation.
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Abstract: We report a case of onchocercal nodule (30X 20 X 20 mm) located at the
subcutaneous tissues of the left hip of a 34-year-old Japanese who had lived in the Republic
of Guinea and the Gabonese Republic for one year and a half.

INTRODUCTION

In recent years, the number of reports on the imported parasitic infections, such
as malaria from tropical or subtropical countries have increased in Japan.

The present paper deals with the first case of Onchocerca volvulus infection of a
Japanese man probably infected during residing in Africa for a year and half. The
clinicopathological and parasitological findings were presented and the results of
histomorphological comparison with other human and animal filarias were discussed.

CASE REPORT

The patient is a 34-year-old male engineer living in Ina City, Nagano Prefecture,
Japan. He was admitted to the hospital on March 16, 1980, because of a
subcutaneous nodule located in the left upper quadrant of his left hip. He had lived
in the mountainous and river-side areas of the Republic of Guinea, January to May
1974 and from October 1974 to May 1975. He suffered from bites by mosquitos
and probably black flies while staying there. Then he moved to a remote village of
the Gabonese Republic in May 1977 and stayed there for six months. He was
afflicted with insect-bites likewise in the Republic of Guinea. Afterwards, he resided
in the Hashemite Kingdom of Jordan for two months in 1978. During the stay in the
Republic of Guinea, he suffered from hepatitis with jaundice and high fever ( alaria?)
and receieved medication.

In May 1979, the patient noticed a plum-size itchy mass at the upper quadrant
of his left hip, the size of which gradually increased. Three years later, on March

1 The study was supported by a Grant-in-Aid for Scientific Research (No. 56570159) from The
Ministry of Education, Science and Culture of Japan. 2 Department of Parasitology, School of
Medicine, Kanazawa University, Kanazawa 920, Japan. 3 The Second Department of Pathology,
School of Medicine, Shinshu University, Matsumoto 390, Japan. 4 Department of Orthopedic
Surgery, Tenryu Kahan Hospital, Ina 396, Japan.
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16, 1982, the tumor was surgically removed. The nodular mass measuring ap-
proximately 30X 20X 20 mm was elastic and sharply demarcated. White blood cell
count before operation was 6,100/cmm and, 8 per cent of them were eosinophils. On
April 23, 1983, a year after the surgical treatment, skin snip examinations were
performed on the calf, iliac area, forearm and scapula of right and left sides according
to the technique of Tada e al. (1973). No microfilaria was found in all specimens.
The blood smears taken at daytime and midnight were also negative for microfilariae
of any species of filarias.

OBSERVATION

Histologic sections of 5 ym thickness were stained with hematoxylin and eosin,
PAS, trichrome stain and Heidenhein’s Azan.

Approximately 7-10 cross and oblique-longitudinal sections of the nematode were
seen in fibrous granulation tissues composed of numerous mononuclear cells, some
eosinophils, giant cells and collagenous connective tissues. No microfilaria, how-
ever, was found in the tissues (Figure 1).

The morphological features of the worm were relatively well preserved. The
sections of the worm measured 360 X 220 ym on the average diameter. The cuticle
was approximately 5 to 7 ym thick and distinctly two-layered. On the outer layer
of the cuticle in oblique-longitudinal sections, 3 ym high transverse ridges regularly
spaced at intervals of approximately 40 ym were clearly seen, but some ridges were
inconspicuous in other sections. The number of striae of the inner layer corre-
sponding to every one external ridge was two (Figure 2).

The lateral chords were extensive and divided into two bands or sublateral
bands, and two small round nuclei were seen at the base of the chord.

The paired uterine wall was thin and contained numerous developing embryos
or microfilariae. The pigmented intestine measured 20-40 ym in diameter were
located in the body cavity near the uteri. Although, the muscle layer was somewhat
degenerated, muscle cells and fibrillar elements were still recognized (Figure 3).
Based on the above mentioned morphological characteristics which coincided with
the features by Beaver and Orihel (1965) and Neafie (1972), the nematode was
identified as an adult female Onchocerca volvulus.

Five months after nodulectomy, latex agglutination test on the patient’s serum
revealed antibody titers of 1: 32 and 1: 16 with O. volvulus and O. gutturosa antigens,
respectively. Precipitation test using Ouchterlony’s technique demonstrated two
and one precipitin bands each against O. gutturosa and D. immitis antigens, respectively.

Discussion

The filarial worm from a nodular mass in the subcutaneous tissue of this patient
was identified as a female O. volvulus, due to its morphological features coinciding
with the descriptions by Neafie (1972). This is the first record of the Japanese case
infected with O. volvulus. The infection was seemed to be aquired in the Republic
of Guinea or the Gabonese Republic which are endemic areas of onchocerciasis.
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The species identification of filarial worms in sectioned tissues of man and
animals has been made based on the morphological characteristics of worm size or
diameter, cuticle, lateral chords, muscle layer and reproductive organ, particularly
paired uteri harboring microfilariae (Beaver and Orihel, 1965; Eberhard, 1979;
Orihel and Beaver, 1965). Among those morphological features, the cuticular
architecture is most important; and then followed thickness, laminated structure,
ridges, striations on the outer layer, number of cuticular striae in the inner layer,
distance between adjacent ridges and the ratio of worm diameter to the distance
between ridges. For the identification of filarial worm of the present case, it was
needed to distinguish them not only from human filarias such as Wuchereria bancrofti,
Loa loa, Dipetalonema perstans, D. streptocerca which are widely distributing in Africa
(Sasa, 1976), but also from animal Onchocerca such as O. gutturosa or O. cervicalis.
Furthermore it must be morphologically distinguished O. volvulus from D. immutis,
D. repens and D. tenuis which have been regarded as causative agents of zoonotic
filariasis. Three authentic cases resembling O. gutturosa infection were reported by
Azarova et al. (1965) in U.S. S. R., Siegenthaler and Gubler (1965) in Switzerland
and Beaver et al. (1974) in U.S. A.. The cuticle of O. vulvulus is relatively thin
and the number of striae of the inner layer corresponding for each external ridge is
two. On the contrary, the cuticle of O. gufturosa is thick and the number of striae
is 3 or 4 between each ridge on outer layer, thus it is distinguishable from that of O.
volvulus.

~ Some cases involving subcutaneous nodules due to W. bancrofti have been re-
ported from various countries (Gupta, 1964; Miller and Moore, 1965; Cahill, 1967;
Yuechan and Qun, 1981). Sixteen human cases of pulmonary infection with D.
immitis and eight cases of cutaneous dirofilariasis have been reported from Japan
(Yoshimura et al., 1980; Yoshimura, 1983). The study of comparative mor-
phology between D. immitis and W. bancrofti was made by Yoshimura et al. (1981).
MacLean et al. (1979) reported a case of subcutaneous nodule with D. repens in
Okinawa, Japan. The feature of sectioned tissues of D. repens, however, can be
easily differrentiated from those of D. immitis and D. tenuss.
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Figure | Transverse and longitudinal sections were surrounded by fibrous granulation tissues with
' giant cells.

(hematoxylin-eosin stain)

Figure 2 Two-layered cuticle was clearly seen. External ridges on outer layer and striae of inner
layer of cuticle were recognizable.
(Heidenhain’s Azan stain)

Figure 3 The transverse section of the parasite. Paired uteri, intestine, extensively developed
lateral chords and muscle layers were clearly seen.
(hematoxylin-eosin stain)

I: intestine Il: inner layer Lc: lateral chord M: muscle layer Ol: outer layer
Ov: oviduct R: ridge S: stria U: uterus ‘
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Abstract: During the period from May to November in 1980, a total of 2,114 stool
specimens were collected from individuals living in Naivasha, Kitui, Machakos, Taveta
and Nandi Hills areas in Kenya, and they were examined for intestinal protozoa by
formol-ether concentration method followed by idoine-staining.

Out of 2,114 specimens 673 (31.89%,) were positive for Entamoeba histolytica, 1,105
(52.39%,) for Entamoeba coli, 102 (4.8%,) for Endolimax nana, 184 (8.7%,) for lodamoeba biitschlii,
176 (8.3%) for Giardia lamblia, and 220 (10.4%,) for Chilomastix mesnili. The total positive
rate, which means the percentage of positive persons for any kinds of intestinal protozoa,
was 75.1 per cent.

INTRODUCTION

In developing countries in tropical area, the health of people and the
socio-economical development have been seriously damaged and hampered by
parasitic diseases. The same is true in Kenya. Malaria, trypanosomiasis,
leishmaniasis and other helminthic diseases are widespread. For the purpose of
controlling these parasitic diseases many researchers in KEMRI (Kenya Medical
Research Institute), KETRI (Kenya Trypanosomiasis Research Institute), DDC & R
(Division of Disease Control and Research, Ministry of Health), ICIPE (International
Center of Insect Physiology and Ecology), University of Nairobi and some other
laboratories have made various efforts. However, there have been few reports
relating to the epidemiological survey on the intestinal protozoa in Kenya.

The infection of intestinal protozoa, including some medically important species
such as Entamoeba histolytica and Giardia lamblia, occurs through the intake of food
and water contaminated with the faecal material containing protozoal cysts. There-
fore, the incidence of intestinal protozoa in a certain area may indicate the level of
sanitary conditions in the respective area.

1 Department of Medical Zoology, Osaka City University Medical School, Osaka 545, Japan. 2
Department of Virology, Institute for Tropical Medicine, Nagasaki University, Nagasaki 852,
Japan. 3 Division of Disease Control and Research, Nairobi, Kenya.
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Japan Medical Cooperation Program, supported by the Japan International Cooperation Agency,
started in 1979, '
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In this report, the authors present the result of stool examinations carried out
in several areas of Kenya during the period from May to November in 1980. The
objective was to make clear the prevalence of intestinal protozoa in Kenya and
to provide with a guide in planning the communicable disease control program by
the Government of Kenya.

MATERIALS AND METHODS

A total of 2,114 stool specimens were collected from individuals living in
Naivasha, Kitui, Machakos, Taveta and Nandi Hills during the period from May
to November in 1980. Most of specimens were originally collected for the study of
schistosomiasis by the staff members of Division of Disease Control and Research
(DDC & R), Ministry of Health, Nairobi. The location where this survey was
conducted is shown in Figure 1. The number of specimens and the type of popula-
tion in each location are shown in Table 1.

The stool specimens were emulsified in 10 per cent formol-saline at each location,
and transported to the laboratory of DDC & R, Nairobi. After the helminthic ova
examination, the specimens were used for the present study. They were examined
by formol-ether concentration method followed by iodine-staining.
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Figure 1 Map of Kenya showing locations where this survey was conducted.
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Table 1 Stool specimens examined

. . Number of
Location Type of population specimen
Naivasha Farmers and their families 276
Kitui General inhabitants 980
Masinga
Migwani
Mutonguni
Machakos Primary school children 780
Kangundo
Taveta General inhabitants 43
Nandi Hills Primary school children . 35
Total 2,114
REsuLTs

The prevalence of Entamoeba histolytica, Entamoeba coli, Endolimax nana, Iodamoeba
biitschlii, Giardia lamblia and Chilomastix mesnili in each location is shown in Table 2. '
The infection rates of E. histolytica, E. coli, G. lamblia and C. mesnili by age and by sex
are shown in Table 3 and Table 4 respectively.

The results are summarized as follows;

E. histolytica

Out of 2,114 specimens examined 673 (31.89,) were positive for this parasite.
The highest positive rate was 35.1 per cent in Machakos and the lowest was 27.9
per cent in Taveta. By age, the lowest positive rate, 20.0 per cent, was seen in
the youngest age group (0—4 years old). The rates gradually increased up to the
middle age group and, thereafter, declined slightly. The highest positive rate
appeared in the age group of 40-49 years old. The infection rates in the male
and female were 27.8 per cent and 32.5 per cent respectively, but there was no

Table 2 Prevalence of intestinal protozoa in Naivasha, Kitui, Machakos, Taveta
and Nandi Hills

Number Percentage of infection Total
Location exam- positive
: ined E. hist. E.coli E.nana I biits. G.lamb. C. mesn. rate (%)

Naivasha 276 341  44.2 2.9 5.8 56 225 75.0
Kitui 980 288 464 5.0 9.0 7.9 9.6 70.6
Machakos - 780 351  63.3 4.7 9.2  10.0 7.4 81.4
Taveta 43 279  51.2 2.3 . 11.6 2.3 2.3 64.0
Nandi Hills 35 314 343 200 86 171 143 74.3

Total 2,114 31.8 52.3 4.8 8.7 8.3 10.4 75.1
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Table 3 Infection rates of intestinal protozoa among various age groups in
Naivasha and Kitui

Age Number Percentage of infection

group . :

(years) examined E. hist. E. coli G. lamb.  C. mesn.
04 125 20.0 26.4 16.8 6.4
59 . 321 25.5 42.4 10.0 10.6

10-14 243 34.6 46.1 8.2 13.2

15-19 135 33.3 50.4 5.2 13.3

20-29 151 35.8 55.6 5.3 12.6

30-39 . 103 30.1 57.3 1.9 16.5

4049 ‘ 64 43.8 64.0 . 1.6 15.6

50-59 46 30.4 54.3 2.2 21.7

60-69 34 324 58.8 2.9 20.6

70~ 22 22,7 54.5 0 13.6

Total 1,244 30.4 46.9 7.3 12.9

Table 4 Infection rates of intestinal protozoa by sex in Naivasha and Kitui

Percentage of infection

Sex Number
| examined g hist. Bl G.lamb. C.men,
Male 564 278 424 7.3 11.0
Female 680 825  50.7 7.4 14.4

statistically significant difference detected between them by X2-test.

E. colz

E. coli was the most common species among the intestinal protozoa detected,
and evenly widespread in each location. The highest infection rate was 63.3 per cent
in Machakos and the average in five locations was 52.3 per cent. The change of
its infection rate by age showed the same tendency as the case of E. histolytica. The
infection rate in female, 50.7 per cent, was higher than in male, 42.4 per cent. This
difference is statistically significant (P<<0.01) in X2-test.

E. nana and 1. biitschlii

Positive rates of these two s'pecies were rather low. The average rates in five
" locations were 4.8 per cent for E. nana and 8.7 per cent for I. biitschlii respectively.

G. lamblia

The average positive rate for this parasite was 8.3 per cent. The highest rate,
16.8 per cent, was seen at the youngest age group. The rate gradually declined as
the host ages became older, and especially it became extremely low at the age of
30 onward. There was no significant difference in the infection rates between the
male and female in X2-test.
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C. mesnili

The highest, the lowest and the average positive rates for this species were
22.5, 2.3 and 10.4 per cent respectively. The lowest positive rate among age groups
was 6.4 per cent in the youngest age group. Among other age groups and between
the male and female there was no significant difference in the infection rate.

Total positive rate

The total positive rate, which means the percentage of infected persons with
any kinds of intestinal protozoa, was 75.1 per cent on the average. 'The highest one
was 81.4 per cent in Machakos and the lowest one was 60.0 per cent in Taveta.

Other intestinal protozoa detected

Entamoeba hartmanni and Trichomonas hominis were detected in a few cases, but
Balantidium coli and isosporan oocysts were not detected.

Discussion

The Republic of Kenya stands almost exactly astride the Equator. However,
the climate of all the locations where this survey was conducted is different from the
normal limits of the textbook type of an equatorial region with its high temperature,
high humidity, thick forests and heavy rainfall. The locations, except Taveta, lie
on the highlands of this country. Their actual altitudes are between 1,000-2,000 m.
In Nairobi, for example, temperatures are as follows; absolute maximum: 29.7°C,
mean maximum: 23.6°C, mean minimum: 11.6°C, and absolute minimum: 2.5°C.
The relative humidity at 3 p.m. in Nairobi, is about 50 per cent, and the mean
annual rainfall is 750 to 1,000 mm. In Kenya there are two main rainy seasons;
the long rains from March to May and the short rains from November to December.
The climate of Naivasha, Kitui, Machakos and Nandi Hills is roughly the same
as of Nairobi. Taveta locates at the foot of Mt. Kilimanjaro, near Kenya-Tanzania
border, and its altitude is about 500 m. Therefore, the annual mean temperature
is a little higher than other locations.

The inhabitants of these locations are mainly engaged in maize, wheat, cotton,
sugar, banana and, partly in Taveta, sisal production.

The stool specimens for this survey were collected from May in the long rains,
through the dry season, to November in the short rains. The main purpose of this
work was to make the prevalence of intestinal protozoal infections clear in each
locations. Therefore, analysis of the seasonal results was not done.

Althogh the iron hematoxylin staining or the trichrome staining method is
recomended for the identification of amoeba species, the formol-ether concentration
method followed by iodine staining was carried out in this work. Because, all the
specimens had been fixed in 10 per cent formol-saline at each location for the purpose
of the detection of schistosoma eggs prior to the examination of protozoa.

The results show that the intestinal protozoal infection is widespread in Kenya.
About 75 per cent of specimens examined were positive for one or more protozoal
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species. It is noticeable that a considerable number of children less than 5 years old
has already been highly infected. This result was obtained from a single examination
per person. As an infected patient does not always discharge cysts, the actual
positive rate should be higher than this result in reality.

Among the intestinal protozoa detected the most common species was E. coli
followed by E. histolytica, C. mesnili and G. lamblia. The life cycle of these parasites
is rather simple. The infective cysts, which are resistant to environmental changes,
are passed out in the faeces of infected persons, and then they are ingested by a
new host. Drinking water and food, therefore, are most likely highly contaminated
with faecal materials in the locations where this work was conducted.

Odhiambo and Konyango (1980) reported the prevalence of intestinal protozoa
in an urban situation in Kisumu Municipality near Lake Victoria in Kenya, they
stated that out of 1,432 stool specimens 338 (26.39,) were positive for amoebic
infection. Kamunvi and Situbi (1981) reported the prevalence of intestinal protozoa
in rural communities in South Nyanza, Kisumu Municipality. They showed that
out of 906 patients 26.7 per cent were positive for E. histolytica, and 31.6 per cent
for E. coli. As the stools were examined by direct method in these two surveys, the
positive rates in their data might be lower than the rate obtained by concentration
method as shown in the present data. ‘

As our results and these two reports show, it is clear that E. histolytica infection
is widespread in Kenya. And, as Rees ¢t al. (1974) has already pointed out, amoebic
dysentery and amoebic liver abscess are also not uncommon problem in Kenya,
although the incidence of these invasive amoebiases are not clear both in the country
as a whole and in individual districts.

For the prevention and control of these parasitic diseases, it is important to
promote (1) the mass-survey and treatment, (2) improvement of sanitary environment,
(3) education of hygiene for school children and, finally, (4) massive campaign
against parasitic diseases for general public.

These parasite control measures gave a good successful result in Japan.
Morishita (1975) described on it, an excerpt of which is as follows;

The parasitic infection was originally quite common in Japan. Indeed, the
result of the stool examination carried out during 1922-1926 showed that out of
1,157,322 specimens 709,438 (61.39,) were positive for Ascaris, 269,656 (23.39%,)
for hookworm, and the total egg positive rate was 73.8 per cent. Though its incidence
declined year by year until the Second World War, its infection occured explosively
after the War. In 1950, the total egg positive rate in 7,026,499 specimens examined
rose again to 63.8 per cent. Then the national attention focussed to this problem and
the nationwide parasite control activities started. Besides the Health Center’s
activity, the Japan Association of Parasite Control was organized and its activities
started in many Prefectures in 1949. The juridical ground of the parasite control
activities in Japan is “The Parasite Control Act (1931)’. Since the parasite infection
after the last War became a serious public health problem, the Ministry of Health
and Welfare stipulated in order to clarify the details of control operation. They were:
‘General -Essentials of Parasite Control (1959)’, ‘Essentials of Mass-Treatment of
Ascaris and Hookworm Infection (1960)’, and ‘Mass-Treatment of Pinworm Infection
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(1960)’ etc. ‘School Hygiene Act (1958)’ enacted by the Ministry of Education
stipulated that primary, secondary and high school pupils should undergo examination
for Ascaris and hookworm at least once a year. In 1960 the Act was partly revised to
include all kinds of parasites found in pupils’ stool examination. Since these oper-
ations started, the incidence of all kinds of parasites has been remarkably reduced year
by year. In 1965, the result of the stool examination on 12,720,315 specimens showed
that the total egg positive rate became 8.7 per cent. And, at last, the rate fell to
0.49 per cent in 1980.

Among several Asian countries, The Asian Parasite Control Organization was
founded and its cooperative activities started in 1974. Good results have been
accumulating in these member countries.

Also in African countries including the Republic of Kenya, the soil-transmitted
parasite is a quite big problem as well as the vector born parasite such as Plasmodia
and Schistosome. The most important measure for the control of parasitic diseases "
must be the mass-survey and the mass-treatment. For performing this operation, a
suitable system and actual Acts should be prepared.

Though it may take a long period of time and require intensive efforts to control
the parasitic diseases, it can be done with satisfactory results as proven in Japan.
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Table 1 The cases of intestinal parasite infection among Japan Overseas Cooperation
Volunteers who returned from developing countries and their infection rates
(1977-1982)

Cases parasitized by
No. Positive
Year examined cases Nematoda Trceé‘;lta;’tg;ia Protozoa
(%) (%) (%) (%)

1977 115 35 (30.4) 15 (13.0) 4 (3.5) 27 (23.5)

1978 225 73 (32.4) 41 (18.2) 6 (2.7) 47 (20.9)

1979 284 82 (28.9) 38 (13.4) 3 (1.1) 65 (22.9)

1980 126 40 (31.7) 14 (11.1) 3(2.4) 37 (29.4)

Subtotal 750 230 (30.7) 108 (14.4) 16 (2.1) 176 (23.5)

1981 328 93 (28.4) 31 (9.5) 7 (2.1) 79 (24.1)

1982 388 90 (23.2) 35 (9.0) 5 (1.3) 75 (19.3)

Subtotal 716 183 (25.6) 66 (9.2) 12 (1.8) 154 (21.5)

Total 1,466 413 (28.2)* 174 (11.9) . - 28 (1.9) 330 (22.5)

* The infection rate in volunteers before departure was 2.5 per cent (5/198) (Yamaura et al., 1981)

REATFERREFERFLE
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Table 2 The countries where volunteers
infection (1981-1982)

AR SE 1834 ) 2 BB SR24% (13.1%), 38
B 114 (6.0%), 4ELEKRE34 (1.6%)
BED oh, BEBREOUSEIERTH -7, B
EMEELI6IEDS B, N7 537y 2BA
DRBEYHE68.0% & 3 ¢ — VEB D 56.1% s H
LHOBPERICHRTERICEL (P<0.001), =

visited and the cases of intestinal parasite

No. Positive Cases of intestinal parasite infection
Country.  exam- cases
' ined (%) *Al Tt. Hw. Het. Opi. Tae. Eh. Ec. En. Ib. Ih. Ibe. Gl Cm.
Bangradesh 50 34(68.0) 2 7 3 2 2 2 2 5 20
Nepal 41 23 (56.1) 5 17 1 3 2 4
Maldive 3
Philippines 72 24(333) 2 10 1 3 1 4 10 1
Malaysia 56 10 (17.9) 2 2 | 5
Syria . 20 10 (50.0) 4 1 1 2 1 6
West Samoa 21 4 (19.0) 1 1 1 2
Tonga 3 1 1
New Guinea 3
Solomon 3 3 3
Honduras 27 8 (29.6) 4 1 1 5
. Costarica 20 3 (15.0) 1 1 1
Peru 1 .
Bolivia 8 3 1 1 1
Paraguay 17 6 1 1 1 3 3
Tunisia 16 3 1 1 2
Morocco 30 1 (3.3 1
Senegal 1
Ghana 34 9 (26.5) 5 1 1 4
Liberia 6 1 ’ 1
Kenya 105 10 (10.0) 1 1 1 2 2 4
Tanzania 41 14 (34.1) 1 1 2 21 11
Zanbia 26 3 (11.5) 1 2
Marawi 101 9 (8.9 1 1 2 1 6
Ethiopia 9 4 1 1 3
Botswana 2
Total 716 183 14 41 11 9 2 1 16 2019 1 7 1 90 1
% 25.6 20 57 1.5 1.3 03 0.1 22 28 2.7 0.1 1.0 0.1 126 0.1

* Al.: Ascaris lumbricoides,
Opi.: Opisthorchioidea,
En.: Endolimax nana,

Giardia lamblia, Cm.: Chilomastix mesnili.

Tt.: Trichuris trichiura, Hw.: Hookwoom, Het.: Heterophyidae,
Tae.: Taenia sp.,
Ib.: Iodamoeba biitschlii,

Eh.: Entamoeba histolytica, Ec.: E.
Ih.: Isospora hominis, Ibe.: I belli,

coli,
Gl.:
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A SURVEY ON INTESTINAL PARASITE INFECTION
OF JAPAN OVERSEAS COOPERATION
VOLUNTEERS (1981-1982)

HisasHr YAMAURA, Ryukon SHirasaka, KaTtsuniko MatsumoTo,
YosHITAKE Wapa, Kazuvyo KoBavasHr AND Masako OkAMOTO
Received March 2 1983 / Accepted June 1 1983

The stool examinations on long-term visiteis to developing countries were carried out to investigate
the epidemiology of parasitosis imported to Japan. = The subjects of the investigation were 716 Japan
Opverseas Cooperation Volunteers who returned in 1981-1982. The infection rates of parasitosis among
the volunteers before departure (Yamaura et al., 1981) were compared as controls of this survey.
Formalin-ether sedimentation method, zinc sulfate centrifugation-flotation method and Harada &
Mori’s test-tube cultivation method were used for stool examination. Rizopoda was identified by
Hydenhain’s iron-hematoxylin staining.

The results are summarized in Table 1 and Table 2:
1) The infection rates among returned volunteers (28.49, in 1981 and 23.29, in 1982) were much
higher than the rate before departure (2.5%, 5/198) (Table 1). No relation between infection rate
and sex of the volunteers was recognized.
2) The highest infection rate was found for Giardia lamblia (12.6%,, 90/716). Entamoeba histolytica was
observed in 2.2 per cent (16/716). High infection rate of E. histolytica was observed among the
volunteers returned from Ghana (14.7%, 5/34). More than two species of parasites were found in
20.7 per cent of positive cases (Table 2).
3) The infection rates of volunteers returned from Bangradesh and from Nepal were 68.0 per cent
and 56.1 per cent respectively.

These two rates were found to be significantly higher than that from other 24 countries. The ratio
of helminth infection to protozoa infection in African and Central- and South American countries
was lower than that in Asian and Oceanian countries (Table 2).

Department of Parasitology, Tokyo Women’s Medical College, Kawadacho 10, Shinjuku-ku, Tokyo
162, Japan. '
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Special Guest Report

ONCHOCERCIASIS IN GUATEMALA
J. Onofre Ochoa A.

Department of Robles Diseases (Onchocerciasis)
National Malaria Eradication Service
Guatemala, Guatemala C. A.

After several times of negotiation, the cooperative project of the Government of Japan and Republic
of Guatemala for research and control of the onchocerciasis was established in July 1975. A five years
plan including the preparatory, attack and evaluation phases, start in October 1975. In May 1980,
JICA extend the project for another three consecutive years (1981 to 1983) in order to establish the
effective methods for vector control and suggest the future plan to be widely applicable in Guatemala.

During the period, 43 Japanese experts and 28 Guatemalan people from different academic level
worked together on research and vector control. Until now in the present time actually there are about
60 peoples including Japanese experts. The project will be end this year in September 1983,

Until now forty scientific papers were published and about 45 more will be also published at the
end of the project.

After the first extensive study made by Dalmat in 1955, a lot of new information on Guatemala
onchocerciasis had been added by Japanese experts in our project and most of them can be acquired in
the available data already published. The most revelant results obtained are: a) the possibility of
carry out a vector control using larvicide for interrupt the transmission of the onchocerciasis. b)
to discover that the more efficient vector in Guatemala is S. ocraceum. c) to find and select the main
streams in which S. ochraceum breed. d) to clear that S. ochraceum is not a single species but a species
complex in which are at least four subspecies. €) to establish a practical and standardized methods
for diagnosis. ,

With regards to the first successufully experimental control with Temephos (abate) in a small
scale, the application has been extended to the other region of the Pilot Area of San Vicente Pacaya,
Escuintla. The preliminary results show marked reduction of the blackfly population; mainly in §.
ochraceum the main target.

At the present time, there is no possibility to use chemoterapy or prophilaxis in the control pro-
gram as a mass treatment but experimental trials with DEC has been conducted at one of the hospital,
with good-results. There is also the possibility to launch in 1983 a small scale experimental mass
treatment with DEC in one of the localities of the endemic area. Several experimental investigations
which were done from the begining of the project are still under observation, specially those in the
immunological and entomological side.

The investigations for vector control and the onchocerciasis eradication are satisfactory and
progressing every day, but biside the progress and the basic information obtained, we are facing one of
the more delicated year, because this year is the end of our project and we Japanese and Guatemalans
must obtain promissory results and to prepare the recomendations for future vector control in
Guatemala.

If the program suddenly stopped in September 1983, there would be Chaos in the maintainance of
Onchocerciasis Department and, frankly speaking,.I don’t know exactly what will be the future of our
program if JICA abandon his medical cooperation. We are very worry about this problem and one of
our delirium is how to obtain financial budget to follow the recomendations given by the Japanese
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mission. Also we are worry because we are confronting the presence of qualified and trained technicians
to continue the erradication of the onchocerciasis and to maintain the valued equipment donated by
JICA for this project.

The main objective in mind is to launch a integral vector control in the endemic areas, step by
step, following the recomendations and suggestions of the Japanese mission. If it will not be possible
our near control is to choose a more economical way such as nodulectomy and to continue investigating
the feasibility of the erradication of the onchocerciasis. Chemotherapy as a complement, seems suitable
way if we can use as a mass treatment.
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HEE, MT248, EML1AHOEE S AHICH
KA1, 4 AP Parima 28N % 1 BT,
fsd 1 # Fri3 Parima Z#h T 1 B&ICKRE LT
BENEP O THAORR OG-,

R 3. OEO, B48K.
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EPRY Y= ARPLRT VIS4 RN
Bpolie LU, 2924 v=ahd2~480
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A VAT RERZEEATREINZLOD
THb, COBDOEEROERBRERENICH
BLLLAh ZORBBREBEMTS - 12,
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