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METHOD FOR GLUCOSE-6-PHOSPHATE 
DEHYDROGENASE DEFICIENCY 
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Abstract: We have established a new simple and rapid screening method for glucose-6-phosphate dehy-

drogenase (G6PD) deficiency. The principle of this method is the formation of blue formazan with the 

reduced form of nicotinamide adenine dinucleotide phosphate (NADPH) produced by G6PD absorbed on a 

DEAE-Sephadex anion exchanger. The whole procedure is performed in a microcentrifuge tube and it can 

be completed in less than 30 min without any special equipment other than micropipettes. Our method is 

particularly suitable for field detection of G6PD-deficient subjects prior to administration of primaquine in 

situ . 
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INTRODUCTION 

Glucose-6-phosphate dehydrogenase (G6PD) defi-

ciency is one of the most common hereditary disorders, 

which is prevalent in malaria endemic areas, probably 

because G6PD-deficientl~rythrocytes are resistant to 

Plasmodium falciparum infection (Luzzatto and Mehta, 

1995). G6PD deficiency may cause various types of 

hemolytic anemia, most typically an acute hernolytic 

attack after taking certain oxidative drugs such as 

primaquine. 

Primaquine has been widely used for the radical 

treatment of Plasmodium vivax malaria. In addition, its 

gametocytecidal action is effective to cut the transmis-

sion of Plasmodium falciparum gametocytes in endemic 

areas (Matsuoka et al., 1987; Doi et al., 1989). Prima-

quine-induced hemolytic crisis in G6PD-deficient indi-

viduals is a serious problem in the chemotherapeutic 

malaria control activities. Thus, it is important to 

screen out G6PD-deficient individuals before staring the 

opeation (Ishii et al., 1994). Malaria control activities 

are often carried out in the field where no electricity is 

available. In addition, many patients travel over great 

distances from their villages and both diagnosis and 

initial administration of primaquine must be completed 

on the same day. Under such conditions, it is necessary 

to complete the whole screening procedure from collect-

ing blood to interpreting the results in less than one hour 

without any electrical equipment. Current screening 
tests for G6PD deficiency including a fluorescen~ 

method (Beutler, 1966; Beutler and Mitchell, 1968)--and 

previous formazan methods (Fairbanks and Beutler, 
1962; Fujii et al., 1984) do not fully meet the require-

ments. 
We describe here an improve'd single-step formazan 

method suitable for rapid screening for G6PD-deficient 

subjects in the field. Our procedure can be completed 

within 30 min without any special equipment. 

MATERIALS AND METHODS 

Chemicals 

Glucose - 6 - phosphate (G6P) and nicotinamide 

adenine dinucleotide phosphate (NADP+) were pur-

chased from Boehringer-Mannheim (Germany) and 
DEAE-Sephadex A-50 was from Pharmacia (Uppsala, 

Sweden) . 3 (4,5 Dimethylthiazolyl I - 2) 2,5 
diphenyltetrazolium bromide (MTT) was from Dojin 

(Kumamoto. Japan) and phenazine methosulphate 
(PMS) was from Sigma (St. Louis, MO). ,Other re-

agents were of analytical grade. 
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Preparation of mixtures 

DEAE-Sephadex A-50 was equilibrated in 0.1 M 
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Table I Reaction mixtures 

Standard method (pl) GSSG method ( ,Lel) 

DEAE-Sephadex 
Substrate mix 

MTT-PMS mix 
4.8mM GSSG 
H,O 
Whole blood 

200 

200 

200 

200 

200 

200 

200 

200 

o 

Tns HCI 10 mM MgC12, pH 6.5. The substrate mix 
contained 5 nlM G6P, 0.4 mM NADP+, 0.2 % Saponin in 

H20 and the MTT-PMS mix contained 0.025 % of each 

reagent in H20. 

Procedure 

All the reactions were carried out in a 1.5 ml 

microcentrifuge tube (Eppendorf) at room temperature. 

A tube containing 200 pl each of DEAE-Sephadex A-50 

gel, the substrate mix, the MTT-PMS mix and distilled 

water was prepared (Table 1). The reaction was start-

ed by adding 5 pl of whole blood to the tube and mixing 

by shaking several times. The tube was then left to 

stand. A gel bed formed immediately by natural sedi-

mentation and was clearly separated from the upper 

reddish aqueous layer. After 20 min incubation, the 

development of blue color on the gel with patient's blood 

was compared with that with control blood. 

RESULTS 

Fig. I shows the blue color development. With 

normal control samples, color development was appar-

ent after 20 min incubation and the intensity reached a 

maximum after 40 min. We tested several G6PD-defi-

cient samples with various residual activities. Samples 

with less than 30% residual activities showed very slow 

color development, and could easily be distinguished 

from normal samples until after 24 h of incubation. 

However, G6PD-deficient samples with higher residual 

activities showed more rapid color development and it 

was difficult to differentiate them from normal samples 

after more than 12 h incubation. Adding oxidized 
glutathione (GSSG) to the reaction mixture ("GSSG 

method" in Table 1) reduced such ambiguity in inter-

preting the results after prolonged incubation periods 

(Beutler and Mitchell, 1968). The optimal amount of 

blood for addition to the reaction mixture was 510 pl. 

Although amounts up to 20 pl were acceptable, adding 

more blood caused difficulty in interpreting the results. 

We also found that dried blood blotted on regular 

filter paper or a cation-exchange cellulose paper 

(Whatman, P 81) could be used as samples. After 
adding a piece of filter paper with dried blood to the 

reaction mixture, the tube was shaken several times and 

stood for 5 min to make remove blood from the paper. 

The tube was then inverted to make the filter paper 

attach on the reverse side of the cap and was then kept 

upright as usual. When testing a large number of 
samples, the reaction could be done in 96-well microtiter 

plates in place of microcentrifuge tubes using I pl of 

blood with a one tenth reduction in reaction volume. 

The stability of the prepared mixtures was 
examined. After one year storage of DEAE-Sephadex 

at room temperature, the MTT-PMS mix kept in a 
dark bottle at 4'C, and the substrate mix at -20'C with 

frequent freezing and thawing, respectively, we found no 

changes in their efficiency. The substrate mix and the 

MTT-PMS mix were also stable at room temperature 
for several days. 

ct Ht Pt 

Figure 1 

~~~~~;Jl 

Method 

o' 

20' 

40' 

Blue color development in reaction tubes with 
blood samples from a normal control subject (Ct) , 

a G6PD-deficient patient (Pt) and a heterozygous 

female (Ht). 



DISCUSSION 

A number of methods for rapid diagnosis of G6PD 

deficiency have been described (Beutler et al., 1955; 

Brewer et al., 1960; Bernstein, 1962; Fairb,anks and 

Beutler, 1962; Beutler, 1966; Beutler and Mitchell, 1968; 

Fujii et al., 1984). Amohg these, a fluorescent method 

(Beutler, 1966; Beutler and Mitchell, 1968) and some 

formazan methods (Fairbanks and Beutler, 1962; Fujii 

et al., 1984) have been adopted. The spot test developed 

by Beutler and Mitchell (1968) , which depends upon the 

fluorescence of the reduced form of nicotinamide 
adenine dinucleotide phosphate (NADPH) as an indica-

tor of G6PD activity, was recommended as a standard 

screening method by the International Committee for 

Standardization in Hematology (Beutler et al., 1979). 

Although the procedure is reliable, simple and can be 

completed in less than 30 min, it requires ultraviolet 

(UV) Iight to examine the results, which might be a 

significant drawback in applying the procedure to the 

rapid detection of G6PD-deficient subjects in the field. 

The tetrazolium dye MTT forms blue colored form-

azan when reduced in the presence of a hydrogen carrier 

such as PMS. This reaction can be used as an indicator 

of G6PD activity by monitoring production of the potent 

reducer NADPH. Although the principle is s~f:aight-

forward, the reaction cannot be applied directly to blood 

sarnples because hemoglobin reacts nonspecifically with 

MTT and its dark red color strongly interferes with _ 

interpretation of the result. Several attempts have been 

made to overcome this problem, including absorption of 

either G6PD on anion-exchange cellulose paper (Fair-

banks and Beutler, 1962) or hemoglobin on cation-
exchange cellulose paper (Fujii et al., 1984). Although 

these methods have the advantage of requiring no UV 

light when examining the results, the procedures might 

be too laborious and time-consuming to be carried out in 

the field. 

Our present method also depends on formazan for-

mation. G6PD in blood is absorbed on DEAE-Sephadex 

beads and separated from hemoglobin in the aqueous 

layer by natural sedimentation. Since the reaction 

progresses only in the gel, the nonspecific reaction of 

hemoglobin with MTT and the interference in the color 

development can be kept at a minimum. The bluing of 

the gel is apparent after 20 min incubation with normal 

samples and can readily be distinguished from that with 

G6PD-deficient samples. The whole single-step proce-

dure can be completed in a microcentrifuge tube in less 

than 30 min without any special equipment other than 

micropipettes. In comparison with other procedures, 
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our method has the great advantage of its rapidity and 

simplicity with similar reliability, although it might not 

be very useful for sorne genetic surveys which require 

dealing with thousands of samples at a tirne. These 

features make our method particularly suitable for field 

detection of G6PD-deficient subjects prior to adminis-

tration of primaquine in situ as well as for ordinary 

laboratory tests. 
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APPLICATION OF THE GELATIN PARTICLE 
INDIRECT AGGLUTINATION TEST IN 
THE SERODIAGNOSIS OF HUMAN 
OPISTHORCHIOSIS 

DORN WATTHANAKULPANICH, JITRA WAIKAGUL*, PARON DEKUMYOY 

AND MALlNEE T. ANANTAPHRUTI 
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Abstract: Bithynia funiculata snail antigens were partially purified by Sephacryl S-200 gel filtration 

chromatography. Four fractions of B. funiculata snail antigens were obtained-fraction I (F1), fraction 2 

(F2) , fraction 3 (F3) and fraction 4 (F4) , which F1 was chosen for the study since this is the most abundant 

and most reactive fraction. Levels of antibodies in sera of 85 patients with opisthorchiosis, 15 normal heaithy 

individuals and 72 patients with other helminthic infections were assayed against crude antigens from 

O. viverrini adult worms and the F1 fraction using the gelatin particle indirect agglutination test (GPAT) . 

For both antigens, the mean reciprocal titer in the sera of opisthorchiosis patients was significantly higher 

than sera from patients with other helminthic infections and normal healthy individuals (p<0.0001) . In an 

attempt to search for another antigen in place of O. viverrini antigens for the serodiagnosis of opisthor-

chiosis, the sensitivity and specificity of the two antigens were cornpared. It was shown that differences in 

the sensitivity and specificity were not evident. This study indicates that antigens from O. viverrini adult 

worms were the most suitable a_ntigens for serodiaguosis of opisthorchiosis by GPAT despite being crude 

antigens. However, antigens from partially purified B. funiculata snails (F1) should prove to be useful for 

serodiagnosis of this disease since large amounts of antigens can be obtained with relative ease. 

INTRODUCTION 

Opisthorchiosis caused by Cipisthorchis viverrini is 

still a major public health problem in Thailand where 

there are at least 8.6 million Thais habouring this para-

site, particularly those residing in the northeastern part 

of the country (Jongsuksuntigul et al.. 1992). Owing to 

the geographical location and similar eating habits, 

several millions more are likely to be infected in neigh-

boring Lao PDR, Cambodia, Vietnam and China. The 
people acquire the infection by consuming raw infected 

cyprinoid fish including undercooked fish which is a 

common practice among the people of the northeastern 

and the northern parts of Thailand. The disease is 

usually chronic in nature; patients with light or moder-

ate infections rarely produce significant symptoms. 

However, heavy infections are associated with consider-

able morbidity, overt signs and symptoms, hepatobiliary 

abnormalities and even death (Pungpak et al., 1985; 

Elkins et al., 1990). 

Current methods for the diagnosis of opisthorchiosis 

are based on the demonstration of eggs in faeces of 

suspected individuals. Although such an examination is 

reliable and permits species identification of the para-

sites in question, it is useful only when the intensity of 

infection is high and reliable only in the hands of experi-

enced personnel. However, a false negative result is not 

uncommon in cases with light infection or biliary 
obstruction. Previous efforts to develop immunodiagnostic 

methods for opisthorchiosis were largely unsatisfactory 

due to the specialized materials and reagents required 

and the problem of cross reactions with other helminthic 

infections still remain to be resolved (Sirisinha et al., 

199D. Although an encouraging attempt was made 

employing a more defined antigen (Poopyruchpong 
et al., 1990), it could not be made available in mass 

quantities for routine use due to the lack of an adequate 

supply of the parasite's antigens. In the attempt to 

Department of Helminthology, Faculty of Tropical Medicine, Mahidol University, Bangkok 10400, Thailand. 

* Correspondence: Jitra Waikagul Department of Helminthology, Faculty of Tropical Medicine, Mahidol University, Bangkok 10400, 
Thailand. 
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overcome this problem, the phenomenon of antigen 
sharing between a parasite and its snail intermediate 

host is currently receiving considerable attention. Sev-

eral investigators have studied the possibility of using 

these shared antigens from snail intemediate hosts 

instead of those from the parasites themselves in vari-

ous irnmunodiagnostic techniques such as complement 

fixation test (Fairley, 1919); immunoelectrophoresis 

(Capron et al., 1965); hemagglutination test (Jackson, 

1976; Chieffi et al., 1982); enzyme-linked immunosor-

bent assay and enzyme-linked immunoelectrophoretic 

blot (Rivera-Marrero and Hillyer, 1985). In the present 

study; attempts to purify and produce sufficient 
amounts of antigens for immunodiagnosis has produced 

partially purified antigens from B. funiculata, the snail 

intermediate host of O. viverri~zi, which were employed 

in the indirect agglutination method. The reasons are 

that large amounts of material can be obtained rapidly 

and at a comparatively lower cost than O. viverrini 

antigens which require maintenance of a cornplex life 

cycle. Moreover, the indirect agglutination test is rather 

simple and can be performed rapidly without specialized 

equipment, reagents or facilities, thereby giving us a 

chance to explore into areas where only scanty informa-

tion is being published. 

MATERIALS AND METHODS 

Sub jects 

Group A consisted of 85 serum specimens from 
individuals with opisthorchiosis residing in Prachinbuti 

Province, confirmed by finding the characteristic eggs in 

faeces using Cellophane thick smear method. Group B 

consisted of 15 serum specimens from apparently 
healthy individuals residing in non-endemic areas who 

did not reneal any parasitic infections upon faecal exam-

ination. Group C consisted of 72 serurn specimens from 

individuals infected with other helminths and who were 

also negative for O. viverrini eggs. These helminthic 

infections are as follows: paragonimosis 8, echinos-

tornosis l, taeniosis 15, cysticercosis 4, sparganosis 1, 

gnathostomosis 7, angiostrongylosis 4, trichinosis 6, Iar-

val toxocarosis 2, ascariosis 4, trichuriosis 3, capillar-

iosis 1, strongyloidosis 10 and hookworm infection 6. All 

serum specimens were frozen at - 20'C until used. 

O. viverrini. antigen 

Adult worms of O. viverrini were obtained from 

infected adult golden Syrian hamsters, Mesocricetus 

auratus and the antigen was extracted by grinding the 

worms in distilled water on ice. The homogenate was 

further sonicated (Sonicator Ultrasonic Processor, 

Model XL 2020-010, Heat System, Inc., USA; Standard 

probe No. 419) and centrifuged in an automatic 
ultracentrifuge (Hitachi Centrifuge, Model SCP 85H2, 

Hitachi Koki 30., Co., Ltd., Japan) at 15,000 rpm at 4'C 

for I hr, after which the soluble extract was collected. 

B. funiculata antigen 
Uninfected B. funiculata snails were gently crushed 

and the shell removed under a stereornicroscope. Each 

snail was washed with normal saline solution (NSS) for 

several times and then examined for parasitic infections 

under the microscope. Only parasite-free snails were 

lyophilized and manually homogenized with the addition 

of alumina using a glass pestle and mortar on ice. 

Further procedures were mostly carried out as previous-

ly described above except for the speed of centrifugation 

which was increased to 30,000 rpm at 4'C for I hr. In 

order to minimize cross reactions, further purification 

was performed by using Sephacryl S-200 gel (Phai-

macia, Fine Chemical, Sweden) filtration chromatogra-

phy with phosphate buffered saline solution (0.15 M 

PBS, pH 7.2) as eluent, with a collection rate of 120 

drops per tube. The fractions belonging to the same 

peaks were pooled, concentrated by Arnicron (AM 10, 

Pharmacia, Uppsala, Sweden) , and stored at - 20'C. 

Protein determination 

The protein content of all sample extracts were 

determined by the method of Lowry et al. (1951) using 

bovine serum albumin as a standard. 

Gelatin particle indirect agglutination test (GPAT) 

The optimal concentrations of prepared antigens 
( O. viverrini adult wonus and partially purified ~. funiculata 

snails) were preliminary titrated and then added to 

artificial gelatin particles (Fujirebio, Inc., Tokyo, 

Japan) . Each antigen was coupled to the particles by 

means of tannic acid (Merck, Darmstadt, Germany) 

according to the method of Sato and Ryumon (1990) 

with some modifications as follows: the particles were 

washed 3 times by centrifugation at 2,500 rpm for 5 min 

with a 2-fold excess of 0.15 M NSS and adjusted to a 5% 

suspension with PBS (0.15 M, pH 7). An equal volume 

of 5 pg/ml tannic acid solution diluted in PBS was 

added to the suspension and incubated in a 37'C water 

bath for 15 min with agitation every 5 min. The tanned 

particles were washed with cold NSS 3 times and 
resuspended as a 5% suspension in PBS. The suspension 

was then poured into tubes each containing half a vol-

ume of optimal antigen dilution. The mixture was 
incubated in a 37'C water bath for I hr with agitation 

every 5 min. Meanwhile, control particles were prepar-

ed by adding PBS instead of the antigens. The particles 

were washed with cold NSS 3 times and finally made 
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Figure 

Grou ps 

1 Distribution of GPAT antibody titers against O. viverrini adult worms (O) 
and F1 (~) in 85 opisthorchiosis patients (Group A) , 15 normal healthy 

individuals (Group B) and individuals with other helminthic infections 

(Group O . 

into a 1% suspension with inactivated normal rabbit 

serum (NRS). These coated gelatin particles were then 

ready for use in the test. 

The test was performed in an U-shaped bottom 
microtiter plate (Falcon, Becton Dickinson and Co., 

USA) as desc_ribed elsewhere (Sato and Ryumon, 1990; 

Yamashita et al., 1994). One drop containing 25 pl of 

1% NRS in PBS was placed into each well using an 
automatically calibrated syringe dispenser (Nichiryo, 

Model 8100, Nichiryo Co., Japan) . The test serum was 

dispensed into the wells starting at 1:4 dilution then a 2-

fold serial dilution was carried out upto 1: 2,048 dilution. 

A control antiserum of known titer as well as a negative 

control was included with each test run. Finally, 25 pl 

of antigen-coated particles suspension was added to all 

wells except those of the second column of each mi-

crotiter plate where control particles were placed 

instead. The plates were thoroughly shaken in a mi-

cromixer for 2 min to completely suspend the particles. 

The particles were then allowed to settle for at least 3 

hr at room temperature and the patterns formed at the 

bottom of each well were examined. The negative and 

positive agglutination patterns were scored in accor-

dance with Campbell et al. (1974): particles which 

settled smoothly at the bottom and center of the well 

indicated a negative result, while particles that diffused 

film agglutinated and formed a covering the bottom of 

the well including the edges where the film is either 

folded or somewhat ragged indicated a positive result. 

The estimation of agglutination titers was determined 

using the highest serum dilution that gave a positive 

reaction. 

Statistical analysis 

Sensitivity, specificity, and positive and negative 

predictive values of the tests were determined according 

to the method of Galen et al. (1980). Student's t test 

was used to evaluate the statistical significance of the 

data of Group A against those of Groups B and C. 

RESULTS 

Kinds and amounts of antigens prepared as antigen-

coated particles 

The extract of B. funiculata was separated by 
Sephacryl S-200 gel filtration chromatography into 4 

fractions; namely F1, F2, F3 and F4, respectively. 

Table 1 Summary of sensitivity, specificity and predictive values of the GPAT when 

O. viverrini adult worms and F1 were used as antigens 

Antigens Amount 
(pg/ml) 

Cut-off value for 

positivity 

(dilution) 

Sensitivity 

(%) 
Specificity Predictive values 

(%) positive negative 

O. viverrini 

F1 

600 

330 

1 : 50 

1 : 60 

85 . 9 

80 . o 

73 . 6 

72 . 4 

76 . o 

73 . 9 

84 . 2 

78 . 8 
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However. F1 appeared to be available for the test as the 

amounts were in non-limited supply for sensitizing the 

gelatin particles. Hence, two concentrations of each 

antigen were prepared as follows: for O. viverrini adult 

worms and F1, 600 and 330 pglml, respectively. 

Indirect agglutination titers of patients' sera against 

antigens from O. viverrini adult worms and partially 

purified B. funiculata snails 

Both antigens prepared from O. viverrini adult 

worms and F1 were used to detect the antibody titers of 

3 groups of serum specimens. The distribution of recip-

. rocal GPAT antibody titers in the study groups for both 

antigens were shown in Fig. 1. The mean antibody titers 

determined by both O. viverrini adult worms and F1 in 

Group A were significantly higher than those in Group B 

and Group C (p<0.0001). The mean antibody titer of 

normal healthy individuals upon GPAT evaluation 
against antigens from O. viverrini adult worms was 

determined to be 3.23~0.68. A cut off value for 
positivity was then established at 1:50 dilution, In titer 1: 

3.91, (X+sD) . Using this cut-off value, 73 out of 85 

serum specimens (85.9%) of Group A were positive and 

ll out of 15 serum specimens (73.3%) of Group B were 

negative. Of the 72 serum specimens from Group C, 53 

serum specimens (73.6%) were negative. These were 
those with echinostomosis, cysticercosis, sparganosis, 

trichinosis, ascariosis, trichuriosis, capillariosis and 

hookworm infection, while the rest of the 19 were cross-

reactive at this cut-off titer. These were those serum 

specimens from people infected with paragonimosis 
(5/8), taeniosis (6/15), gnathostomosis (2/7), angios-

trongylosis (1/4) , Iarval toxocariosis (1/2), and stron-

gyloidosis (4/10). The sensitivity, specificity, and posi-

tive and negative predictive values were 85.9%, 73.6%, 

76.0% and 84.2%, respectively. The mean antibody titer 

of normal healthy individuals against F1 was 3.42~0.67. 

A cut off value for positivity w~Ls then established at 1: 

60 dilution, In titer 1: 4.09, (X+sD) . Using this cut-off 

value, 68 out of 85 serum specimens (80.0%) of Group A 

were positive while 10 out of 15 serum specimens 
(66.7%) of Group B were negative. Group C had 53 out 

of 72 serum specimens (73.6%) . These were those speci-

mens from people with larval toxocariosis, trichuriosis, 

capillariosis, but which were also cross-reactive at this 

cut off titer with sera from patients with paragonimosis 

(3/8), echinostomosis (1/1), taeniosis (1/15), cysticer-

cosis (114), sparganosis (1/1), gnathostomosis (2/7), 

angiostrongylosis (114), trichinosis (3/6), ascariosis 

(414), strongyloidosis (1/10) and hookworm infection 

(1/6). The sensitivity, specificity, and positive and 

negative predictive values were 80.0%, 72.4%, 73.9% and 

78.8%, respectively. The overall results of the assay are 

summarized in Table 1. 

DISCUSSION 

After being processed through gel filtration on 

Sephacryl S-200, the F1 was chosen to be suitable for 

the sensitization of gelatin particles since large amounts 

were readily obtained. Besides, it was found that the F1 

was the most reactive fraction against the sera samples 

from opisthorchiosis patients by ELISA (Waikagul., 

personal communication) , thus further study of this 

fraction was attempted as to whether it, instead of 

O. viverrini antigens, can be used for the serodiagnosis 

of opisthorchiosis. The relationship between the GPAT 

antibody titer to each of the two antigens-O. viverrini 

adult worms and F1 in 172 individuals with and without 

O. viverrini eggs in their faeces were compared. When 

the cut-off for GPAT reading was made at the serum 
dilution of 1:50 and l:60, the sensitivity of antigens from 

O. viverrini adult worms and F1 were 85.9% and 80.0%, 

respectively. A slightly lower sensitivity was obtained 

with the Fl which was similar to a previous study 

reported by Rivera-Marrero and Hillyer (1985) who 
used antigens from B. glabraia instead of from S. mansoni. 

This was probably due to the poorer quality of the F1 in 

detecting O. viverrini infected sera as the stimulated 

antibodies of the infection were actually produced by 

O. viverrini worms themselves. Although both antigens 

exhibited rather high sensitivity, their specificity were 

relatively low indicated by the large number of reactive 

sera from patients with other helminths which were 
likely not to be different from each other (73.6%, 72.4% 

for O. viverrini adult worms and F1, respectively) . The 

cross reactions of some sera may be explained by the 

fact that the sera samples were obtained from people in 

both non-endemic and endemic areas, thereby the infect-

ed persons with other helminths may also have a very 

low O. viverrini infection where the O. viverrini eggs 

cannot be detected by faecal examination. The reactive 

intensity of antibodies from other helminthic infections 

may result in binding with the antigens, and not with the 

antibodies from mixed infection of O. viverrini worms. 

The quality of the antigens employed is also quite impor-

tant, where fewer cross reactions were previously obser-

ved using antigens prepared by isolating and absorbing 

out the Fasciola hepatica cross reacting antigens. These 

made the snail antigens comparatively more specific 

than S. mansoni antigens (Rivera-Marrero and Hillyer, 

1985). The occurrence of false positive results in the 

group of individuals with negative faecal examination 

was probably due to the presence of nonspecific epitopes 



in the antigens which are sensitive enough to detect even 

0.02-0.04 pg of corresponding antibodies by the indirect 

agglutination test (Campbell et al., 1974). Although the 

main advantage of the GPAT is its sensitivity but care 

must be exercised to control nonspecific reactions. 

When it is used routinely, a suitable serum dilution 

(1: 60), a gel particle control, a control antiserum of 

known titer and a negative control should be included 

with each test run. This study also confirmed previous 

works (Sato and Ryumon, 1990; Yamashita et al., 1994; 

Yang et al., 1994; Kobayashi et al., 1995) that GPAT is 

much simpler because it is a one-step reaction between 

the antigen-coated particles and the test serum, and is 

indeed simple for an ordinary laboratory or for a field 

survey to carry out for the mass screening of opisthor-

chiosis. Furthermore, the test requires no specialized 

equipment and reagents, and the processing time is 

much shorter than in other tests as the results can be 

obtained within approximately 3 hours. 

When antigens prepared from O. viverrini adult 

worms and F1 were used and assayed against the repre-

sentative sera from patrents with opisthorchiosis, both 

antigens exhibited comparable sensitivity and 
specificity which were not so different from each other. 

It thus appears that the Fl could probably serve as an 

alternative source of antigens when used for the GPAT. 

Attempts are being made to improve both the sensitivity 

and the specificity, and includes simplifying the protocol 

before conducting a large-scale field trial for the next 

study . 
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Satellite symposium: 

1 A MAJOR IMMUNE RESPONSE DURING MALARIA INFECTION= 
ACTIVATION OF EXTRATHYMIC T CELLS IN THE LIVER 

TORU ABO 
Department of Immunology, Niigata University School of Medicine 

Since Plasmodium (P) is an intracellular pathogen 

for hepatocytes and eryihrocytes, it is suspected that 

conventional T cells and immunoglobulins are hardly 

effective for protection. We recently demonstrated the 

existence of extrathymic T cells in the liver. These T 

cells comprise self-reactive clones and abnormal self-

cells might be their targets. Such abnormal self-cells 

include tumor cells, virus-infected cells, and listeria-

infected cells. We investigated herein how extrathymic 

T cells were activated in malaria infection. When mice 

were infected with lethal or sublethal strains of P. yoelli. 

lymphocytosis was induced in the liver and spleen a 

week after infection. The major expanding lymphocyte 

subset was IL-2Rp+CD3i*t cells (i. e., extrathymic T 

cells) . In mice infected with the lethal strain, they died 

within a week, showing granulocytosis. Mice infected 

with the sublethal strain did not show granulocytosis 

and the switching from aPT to y(~T cells among CD3int 

cells occurred at the restoration phase. We then 

examined the blood of human maiaria patients. In a 

patient with cerebral malaria, he had liver disfunction, 

severe granulocytosis, and a slightly elevated level of 

extrathymic T cells. These T cells could be identified as 

CD56+T or CD57+T cells (i. e., NKT cells) . They shared 

the same properties with murine NKT cells, including 

CD4-8- cells and y(~T cells. The patients who visited to 

hospital with symptoms had no granulocytosis, inverse-

ly, had an increased level of extrathymic T cells such as 

CD56+T, CD57+T, and y(~T cells. These results suggest 

that the activation of extrathyrnic T cells are a major 

immune response in malaria infection. 

2 MITOCHONDRIA FROM MALARIA PARASITE= 
OF CHEMOTHERAPY 

A TARGET 

KIYOSHI KITA1, YOICHI WATANABEl, SATORU TAKEol, HISAKO AMlNOl, EMI AsO1, YUKO SASE~, 

NoBUSHI SEKlNEl, SHIGERU MlNEK12, JUN-ICHI WATANABE~ AND SOMEI KOJIMAl 

Department of Parasitology, Institute of Medical Science, 

The University of Tokyo* and Science University of Tokyo' 

Understanding of the characteristic of human-para-

sitic stage of Plasmodium must contribute significantly 

to the development of novel strategy against malaria. 

Energy metabolism of the parasite is one of the target 

for the chemotherapy because that of the Plasmodium 

seems to be different from human hostl). The favour-

able effect of low 02 Ievel on the in vitro cultivation of 

P. falciparum using human erythrocyte, which is now 

recognized as model of erythrocytic stage in human 
host, suggests that the parasite is microaerophilic in its 

erythrocytic stage. Thus, mitochondria with different 

function from human host seem to be critical for energy 

metabolism of P. falciparum. For example, hydroxyna-

phthoquinone which is the derivative of mitochondrial 

electron transporter coenzyme Q (ubiquinone) has been 

recognized as promising antimalarial compounds, 

although the mechanism of the action of this cornpound 

is unknown. Furthermore, study by Hammond showed 
that mitochondria of Plasmodium are also critical for 

the pyrimidine biosynthesis. However, only little infor-

mation has been available about Plasmodium mitochon-

dria because of difficulty in preparing intact mitochon-

dria from the parasite, although the presence of func-

tional mitochondria during the erythrocytic stage was 

confirmed by the characterization of isolated mitochon-

dria reported by Fry. Therefore, we have started 
molecular biological approach to Plasmodium mitochon-

dria for the first step of the study. 

I ) Cytochrome c oxidase 111 (COIID gene of Plas-

modium vivax 
In malaria parasites, there is a 6 kb DNA element 

which encodes cytochrome c oxidase subunit I , subunit 



III (COIID , apocytochrome b and fragmented ribosomal 

RNAs genes. Previously, we have amplified a partial 

DNA fragment of the COIII･ gene of Plasmodium vivax. 
the human malaria parasite, using PCR primers derived 

from P. falciparum sequence2). In this study, we am-

plified two other DNA fragments of P. vivax using PCR 

primers derived from either P. falciparum or P. vivax 

sequences to cover the whole COIII gene region. The 

possible open reading frame in the determined sequence 

is 792-nucleotides long. The complete COIII sequences 

of P. vivax and P. falciparum are 71% nucleotide and 

73% amino acid identical, while the P. vivax and P. yoelii 

sequences are 81% nucleotide and 82% amino acid iden-

tical. We have detected RT-PCR products using COIII 

gene specific primers and oligo (dT) -or random-primed 

CDNA from poly (A) +RNA from the erythrocytic stage 

of P. vivax. The results suggest that the COIII gene of 

P. vivax is functional in its erythrocytic stages and that 

the COIII gene transcript has the 3'-poly (A) sequence. 

The recent results of crystallographic studies on bacte-

rial and bovine cytochrome c oxidase revealed the 3 

dimensional structure of this subunit. The sequence 

homology of COIII of Plasmodium to those of other 

organisms suggested the presence of similar, but not 

identical structure. The deletion specific for Plas -

modium COIII were found in the N-terminal region, 
helix I and hydrophilic region between helices 111 and IV. 

Such difference especially from the counterpart of 

human, the host organism, may relate to the different 

interactions with other components involved in electron 

transport2) 

II) Complex 11 (succinate-ubiquinone oxidoreductase/ 

fumarate reductase) 

Complex 11 is well known marker enzyme for 
mitochondria and functions as succinate dehydrogenase 

(SDH) in the respiratory chain of aerobic energy metab-

olism. In addition, complex.II of many parasites exhibit 

high fumarate reductase activity (FRD) , reverse reac-

tion of SDH, and play a key role as a terminal enzyme 

in the anaerobic electron-transport chain, the NADH-

fumarate reductase pathway. Complex 11 is generally 

cornposed of four polypeptides and appears to be highly 

conserved enzyme complex. The largest flavoprotein 
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subunit (Fp) with a molecular weight of about 70 kDa 

contains covalently bound flavin (FAD; flavin adenine 

dinucleotide) as cofactor, and the second largest subunit 

with a molecular weight of about 30 kDa contains three 

distinctive iron-sulfur clusters, S-1 [2Fe-2S] , S-2 [4Fe-

4S], S-3 [3Fe-4S], and is referred to as the iron-s~ulfur~ 

subunit (Ip) . These subunits forms rather hydrophilic 

catalytic portion of the enzyme complex, transferring 

reducing equivalents from succinate to water-soluble 

dyes such as DCIP (SDH) or reduced methyl viologen to 

fumarate (FRD) . In the present study, the amino acid 

sequences of Fp and lp subunit in P. falciparum mito-

chondria were deduced from genomic clones, and 
compared with those of other parasites such as A. suum 

as well as that of human host. The deduced amino acid 

sequences show that N-terminal domains of both Fp and 

lp are rich in lysine, threonine and serine residues, which 

is typical characteristics of mitochondrial targeting 

sequence. Comparison to other species shows the basic 

structure including domains essential for enzyme-activ-

ity is well conserved. However, detailed sequence com-

parison also reveals unique sequence in P. falciparum 

Fp; one is deletion near C-terminus and the other is 

insertion near the domain interacting with AMP portion 

in the FAD. Sequences analyzed so far show that the 

deletion near C-terminus is common only amongst com-

plex 11 of unicellular organisms; bacterial-, yeast mito-

chondrial- and that of P. falciparum. Insertion near the 

AMP-interacting domain is found in genome-DNA of 

four P. falciparum-isolates (K1, FCR3, THAI-K and 

SOLOMON-A) . RT-PCR confims the presence of this 
insertion sequence in mRNA, indicating the expression 

of this inserted region as peptide in the final product. 

Ref erences 

1 ) Kita, K., Hirawake, H., and Takarniya, S. (1997): 

Cytochromes in the respiratory chain of helminth 

mitochondria. Inst. J. Parasitol., 27, 617-630 
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3 CHEMOTHERAPY AND DRUG RESISTANCE 
MALARIA IN THAILAND 

OF FALCIPARUM 

F. NoSTEN 
Shoklo Malaria Research Unit, Faculty of Tropical Medicine, 

Mahidol University, Bangkok, Thailand 

In Thailand Plasmodium falciparum has 
become resistant to almost all available antimalar-

ials. This is a particular problem in the border 

areas where most malaria cases are recorded. For 

years chloroquine and Fansidar have ceased to be 

effective. In recent years new drugs such as meflo-

quine and halofantrine have also lost their efficacy. 

Today, the treatment of uncomplicated infections 

relies on the combination of mefloquine and the 

Qinghaosu derivative artesunate. The adjunction of 

a 3 day course of artesunate to high dose mefloquine 

is still over 95% effective and seems to interrupt the 

transmission of falciparum malaria. Quinine the 

drug of choice of severe and complicated malaria is 

also losing efficacy. This evolution brings closer 

the prospect of untreatable malaria. The sperad of 

multi-drug resistant parasites is probably accelerat-

ed by the population flows of migrant workers from 

neighboring countries to and within Thailand. This 

poses a real threat not only to the local populations 

but also to the world at large and especially to 

Africa, the most affected continent. There is an 

urgent need for a new strategy for the use of 

antimalarial drugs and to address the question of 

migrant populations. 

4 BIOLOGY OF MALARIA PARASITE AND MOSQUITO VECTOR 

R. E. SlNDEN 

Biology Department of Imperial College of Science, 

Technology and Medicine, Prince Consort Road, London 

Experience of past malarial control strategies, of 

current research effort, and of predictive mathematical 

modelling suggest strongly that future attempts to limit 

malaria should include strategies targeted to the para-

site in the mosquito vector. Such strategies will include 

environmental management, supression of vector-man 

contact, and measures directed specifically against the 

parasite in the vector. To date the only effective 

antiparasitic measures available were based upon the 

use of gametocytocidal or sporotocidal drugs. Over the 

past 5 years there has been a reawakening of scientific 

interest in the development of drugs, vaccines and other 

strategies against the parasite in the mosquito vector. 

This interest has led to a greater understanding of the 

biology of the interaction of the malarial parasite with 

its mosquito vector. 

This 
levels. 

1. 

2. 

3. 

review will address these interactions at 3 

The activation of the gametocyte from its quiescent 

state (Go) in the peripheral blood such that it 

rapidly undergoes gametogenesis and fertilization. 

The interactions of the zygote/ookinete with the 

mosquito bloodmeal and the mosquito midgut. 
These interactions contribute to the survival of the 

parasite in the 'hostile' environment of the midgut, 

and the specific sigualling required to ensure the 

successful escape of the ookinete from the midgut 

and its subsequent differentiation into an oocyst. 

The migration and survival of the differentiating 

malarial sporozoite from the oocyst, through the 

haemocoele to the salivary glands. 
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Prize Winner's lecture 

JSTM (Japanese Society of Tropical 
Investigator Award 

Medicine) Young 

INDUCTION OF ANTI-MALARIAL TRANSMISSION BLOCKlNG IMMUNITY WITH A 
RECOMBlNANT ANTIGEN OF P. BERGHEI PRODUCED IN SILKWORM LARVAE 
USlNG THE BACULOVIRUS EXPRESSION VECTOR SYSTEM 

HIROYUKI MATSUOKA 
Departrnent of Medical Zoology, Jichi Medical School 

I have studied Pbs21, a major ookinete surface 

protein of Plasmodium berghei, for the developrment of 

a model transmission blocking immunogen. In the 
mouse, recombinant Pbs21 expressed in the Escherichia 

coli expression system (EcrPbs21) is not as effective in 

inducing transmission blocking antibodies as native 

Pbs21 (nPbs21) , possibly because of differences in post-

translational processing between EcrPbs21 and nPbs21 

(Matsuoka et al. Parasite Immunology 16: 27-34 1994). 

In an attempt to improve the efficacy of the recom-

binant molecule, I used a baculovirus expression vector 

system in the silkworm Bombyx mori. Following an 
injection of= r:~c~binant baculovirus containing Pbs21 

CDNA, B. mori larvae produced recombinant Pbs21 
(BmrPbs21) with a molecular weight indistinguishable 

from nPbs21. Fifty micrograms of BmrPbs21 could be 

purified from the hemolymph of each infected larva 

using affinity chromatography. Immunization of 
BALB/C mice with BmrPbs21 induced high anti-
BmrPbs21 and anti-ookinete antibodies but low anti-

EcrPbs21 antibody. In contrast, EcrPbs21 induced high 

anti-EcrPbs21 antibody but low anti-BmrPbs21 and 

anti-ookinete antibodies. This suggests that most B-

cell epitopes on nPbs21 are conformational and that 

many of the linear epitopes in EcrPbs21 are not nor-

mally exposed in nPbs21. Oocyst formation in Ano-

pheles stephensi mosquitoes, which fed on mice immun-

ized with purified BmrPbs21 and infected with P. bergh-

ei, was blocked by 85.5-97.1%. These results suggest 

that the baculovirus-silkworm system produces useful 

quantities of recombinant Pbs21 which in limited studies 

is structurally and immunogenically indistinguishable 

from the native molecule(Matsuoka et al.. Vaccine 14: 

120-126, 1996) . 



20 

President's lecture 

MALARIA= MICRO AND MACROSCOPIC RESEARCHES; AN APPRAISAL 

AKIRA ISHII 

Department of Medical Zoology, Jichi Medical School 

For the first time in the human history, World 

Health Organization had launched a global malaria 

control program in 1957. Malaria eradication program 

(MEP) with its initial brilliant success in 1960's met 

with difficulties such as environmental problem of DDT, 

appearance of insecticide resistant anopheline mos-

quitoes and subsequently had to resort to malaria con-

trol progratn (MCP) . The world today do not have 

sufficient measures to combat the resurgent of malaria. 

The malaria parasite competes with man for survival. 

Scientists of the world are striving in malaria research 

and yet a suitable vaccine against malaria has not been 

acomplished. We are to compete in ideas and finally in 

results. Researches in microscopic world have been 
bloomin~ in the world utilizing biochemical and molecu-

lar biological methodologies. In Japan also there are 

many researchers who are now involved in research in 

molecular biology supported by a new research grant. 

On the other hand, research works in macrosocopic 

world are not enough and rather lacking in Japan. 

There is a necessity to have a well balanced develop-

ment of researches both in micro and macroscopic field. 

Even if any protective malaria vaccine were available at 

hand, there is a report suggesting possible future failure 

of community protection of malaria based on model 

prediction. We have been attempting selective age-

group chemotherapeutic malaria control with mass 
examination and treatrnent using not only chloroquine 

but also gametocytocidal primaquine based on the 
results obtained in Indonesia and the Solomon Islands. 

Possible adverse effect of hemolysis with prirnaquine 

was excluded by detecting G6PD deficiency with Fujii 

method. In North Sumatra, Indonesia where they have 

mesoendernic malaria we could bring down both para-

site rates and spleen rates after our interventive opera-

tions. In Guadalcanal, the Solomon Islands, where they 

suffer from holoendemic malaria, we chose three vil-

lages namely; village A treated with chloroquine (ch) 

and primaquine (pr) , village B with ch only and village 

C with ch and pr with bed net. We visited 1-2 tirnes a 

year on a mobile unit with nessesary equipments as a 

selective primary health care activity. Results were not 

favorable as in Indonesia due to reinfection as a conse-

quence of intens~ transmission of holoendemic malaria, 

however villages treated with primaquine showed signif-

icantly lesser parasite rates. We tried to predict the 

ressult with cornputer simulation based on a mathemati-

cal model. The model (Ishikawa) was a modified model 

of DMT-Collet. It showed that vectorial capacity of the 

vector mosquito has the greatest influence on the 
malaria transmission and even if the parasite rate de-

creased it will return to even higher level than before 

after 1-2 years. If we could reduce the vectorial capac-

ity of the vector mosquito by any possible measure such 

as bed net, we would be able to maintain a decreased 

level of parasite rate for 4-5 years with chemother-

apeutic operation once a year. Chloroquine has reduced 

the mortality of malaria. However it would be an 
endless effort to diagnose and treat cases by construct-

ing clinics with tremendous financial investment unless 

we could block transmission of malaria. We have shown 

that using a gametocytocidal drug primaquine we could 

decrease parasite rate especially that of P. falciparum.. 

However, it is still necessary to develop malaria vaccine 

as a laboratory microscopic research to prevent the 

decrease of immunity against malaria in the community. 

We propose that even now it would be possible to 
control malaria by introducing selective age group 

chemotherapeutic control with addition of prirnaquine 

to kill gametocytes especially in mesoendemic region. 

In holoendemic region it would be necessary to reduce 

vectorial capacity of the vector mosquito by the use of 

vector control such as bed net. This could be conducted 

in villages by using mobile unit in selective primary 

health care system. 
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Invited lectures 

1 THE SPF66 MALARIA VACClNE LESSONS FROM THE THAI TRIAL 

F. NoSTEN 
Shoklo Malaria Research Unit, Faculty of Troprcal Medicme Mahidol Unrversity Bangkok, Thailand 

The synthetic polypeptide malaria vaccine SPf66 

was tested in malaria endemic area on the Western 

border of Thailand 1,349 children age 2-15 years were 

recruited and vaccinated with either GMP made SPf66 

or Engerix-B vaccine. They were followed daily for 15 

months after the third dose. The study had 90% power 

to detect a 30% reduction of first clinical P. falciparum 

malaria episodes when compared to the control group. 

The SPf66 vaccine was safe and immunogenic but gave 

no protection. Further studies with SPf66 are being 

carried out in Tanzanian children. This trial was the 

most detailed and carefully conducted malaria vaccine 

study carried out. It followed 2 years on detailed 

epidemiology at the study site. Despite this, the study 

failed to demonstrate any protective effect of the vac-

cine against Plasmodium falciparum. This is in contrast 

with the results of previous trials conducted in-South 

America and Africa. Possible explanations for these 

conflicting results will be discussed. In Thailand where 

the race against the spread of dung resistance is being 

10st, this result implies that the control of malaria relies 

more than ever on early diagnosis and treatment and on 

vector control. 

2 THE REGULATION OF INFECTIVITY 
TO THE MOSQUITO 

OF MALARIAL 
VECTOR 

PARASITE 

R. E. SlNDEN 

Biology Department, Imperial College of Science, Technology and Medicine, Prince Consort Road, London 

The mature sexual stages of malaria, the 
gametocytes, that circulate in the peripheral blood of 

the human/vertebrate host are exclusively responsible 

for the transmission of Plasmodium to the mosquito 

vector. However the infectivity of malarial infected 

hosts to the mosquito is not directly related to the 

number of gametocytes ingested into the mosquito 
bloodmeal. Recent studies have shown that gametocyte 

infectivity is regulated by specific and non-specific 

factors that are produced by the vertebrate host in 

response to malaria (or other) infections; by factors 

produced by the mos~uito vector, by factors produced 

by the parasite itself, and by interactions between two 

or more of the above. Examples of host factors include, 

specific antibodies, cytokines and related non-specific 

killing mechanisms (e. g. macrophages and nitric 
oxide) , and simple physiological changes in the host 

blood (e. g. HC03 concentration and pH). Examples of 

mosquito factors include signals to exflagellation 
(gametocyte activating factor) , the bifunctional midgut 

proteases, and the peritrophic matrix. The parasite 

responds in a dynamic way to the above factors exploit-

ing some to act as developmental cues for the regulation 

of development, or by singularly designing its own 

differentiation to circurnvent otherwise deleterious 

events. This delicate equilibrium can be disturbed by 

specifically targeted intervention strategies (e. g. trans-

mission blocking vaccines and sporontocidal/ 
gametocytocidal drugs) , but recent studies have shown 

there is the possibility of previously unforeseen interac-

tions following the treatment of patients with 
schizonticidal drugs (e. g. chloroquine) that result in the 

active enhancement of transmission of the parasite to 

the mosquito vector. Together these studies highlight 

the paramount importance of understanding the biology 

of the malarial parasite in the living hosts (man and 

mosquito) if we are to develop and apply control strat-

egies effectively. In the immediate future, the data 

presented suggest we should reconsider how we current-

ly use chloroquine for malaria treatment, and in the 

10nger term we must evaluate all new antirnalarials 

against all stages of the life cycle if we are to design 

effective methods for their use in the field. 
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3 POLIOMYELITIS ERADICATION PROGRAMME IN 
THE WHO WESTERN PACIFIC REGION 

SHIGERU OMI 
Communicable Disease Prevention and Control, WHO Regional Office 

for the Western Pacific 

Expanded Programme on Immunization in develop-

ing countries started in mid 1970s and since then immu-

nization coverage has been improved for EPI six target 

diseases (measles, poliomyelitis, tuberculosis, tctanus, 

whooping cough and diphtheria) . In 1988 routine immu-

nization coverage as a whole reached 80% at global 

level. As the immunization coverage has improved, the 

incidence rate of those six target diseases has declined 

dramatically. Based upon these achievements, the 
World Health Assembly passed a resolution to eradicate 

poliomyelitis globally by the year 2000. 

In the Western Pacific Region, to meet this target 

three major strategies were adopted: 

(1) to sustain the routine coverage to the level of 80%; 

(2) ･to conduct subnational immunization activities such 

as National immunization Days to interrupt transmis-

sion of the poliovirus; 

(3) to institute acute flaccid paralysis (AFP) surveil-

lance followed by virological confirmation. 

Thanks to the strong government commitment and 

support from partner agencies including that of JICA, 

the number of cases reported fell drastically frorn more 

than 5,000 in 1990 to 9 wild virus associated cases in 

1997. These nine cases are reported from Mekong Delta 

of Viet Nam and Cambodia. In order to eliminate the 

remaining foci of poliovirus transmission those coun-

tries conducted, in addition to National Immunization 

Days, High Risk Response Immunization activities in 

May-June 1997 to reach the previously unimmunized 

children, using the "boat-to-boat" or "house-to-house" 

strategy. The Region as a whole has had no case since 

the last case from Cambodia which had onset on 19 
March 1997. To make sure that the poliovirus is totally 

eliminated from the Region, the Regional Commission 

for Certification of Poliomyelitis Eradication has been 

established. The Commission has developed criteria 

that have to be met by all the Member States in the 

Region before certification can be declared. 
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S pecial lecture 

NEW HEALTH STRATEGY OF THE 
IN THE WESTERN 

WORLD HEALTH 
PACIFIC REGION 

ORGANIZATION 

S. T. HAN 
World Health Organization Regional Office for the Western Pacific 

As one of six regional offices of WHO, the Western 

Pacific Regional Office is mandated to improve the 

health status of people in the Western Pacific Region. 

Since the establishment of the Regional Office, many 

communicable diseases in the Region have shown 
decreases in incidence and prevalence. In particular, in 

1997 as of October, only nine wild poliovirus associated 

poliomyelitis cases had been reported, compared with 

6.000 cases in 1990. In addition to changing disease 

patterns, WHO has to take account of the broader issues 

affecting health status, including urbanization, increas-

ing populations of older persons and increases in dis-

eases associated with lifestyles. One of the most impor-

tant current issues is emerging and re-emerging commu-

nicable diseases. In the last two decades, more than 30 

new and highly contagious diseases have been identified 

worldwide (e. g. HIV/AIDS, virulent Ebola type viral 

haemorrhagic fever) . At the same time, some diseases 

we thought had been controlled have re-emerged (e. g. 

tuberculosis, diphtheria, cholera, plague, dengue fever) . 

Because of this, a seventh regional priority, manage-

ment and control of emerging and re-emerging diseases, 

was added to the existing regional priorities at the 

forty- seventh session of the Regional Committee in 

1996. The other regional priorities are: development of 

human resources for health, eradication and control of 

selected communicable diseases, health promotion, envi-

ronmental health, exchange of information and experi-

ence, and strengthening management. To meet these 

new challenges, we need new approaches to health and 

human development in the 2lst century. The policy of 

the Regional Office for the Western Pacific is articulat-

ed in the document, New horizons in health. This adopts 

a holistic approach and emphasizes promotion and pro-

tection of health and actions that can be taken by indi-

vi,,__.d~:~als in communities supported by sound public pol-

icies. 
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Symposium: Hepatitis and he patocellular carcmOma m Asia 

1 HEPATITIS VIRUSES: SUBTYPES AND VARIANTS 

SHUNJI MISHIRO 
Department of Medical Sciences, TOSHIBA General Hospital 

Every isolate of extant viruses has his/her own 

history of evolution, but his/her family tree may be at 

least partly shared by someone else. For example, 

isolates-1, -2, -3 belonging to separate subtypes 
(genotypes) of same viral species must have shared a 

common ancestor some hundreds, thousands, or more 
years ago (another common ancestor for isolates -4, -5, -6 

derived from separate viral species of same virus genus 

is much older) . Diversification of an ancestral virus into 

a spectrum of mutually different progenies we see today 

is due to errors in replication of viral genome-muta-

tions-over a large scale of time that has elapsed until 

now. Selected/survived mutants (even "wild-type" is 

also a mutant if viewed from its ancestral virus) con-

form to the set of subtypes (or genotypes) , exemplified 

by the four major HBsAg subtypes (adr/adw/ayr/ayw) 

of hepatitis B virus (HBV) and much greater number of 

genotypes (1a/1b/1c/2a/2b/2c/2d/2f/3al3b. . . . ) of hep-

atitis C virus (HCV) . Examining such subtypes of 

viruses is of various interests. For example, HBV 
subtypes are of values in understanding historical migra-

tion of human populations worldwide, because HBV 

subtype functions as a maternal genetic marker as 

mitochondrial DNA does (HBV is vertically transmit-

ted from generation to generation mostly by materno-

infant route) . On the other hand, evolution of mutants 

is also occurring contemporarily: it occurs even in an 

single infected host during the course of persistent infec-

tion. Mutability favors virus to survive against various 

selective pressures. A hallmark in this context is HCV, 

who undergoes successive mutations during persistent 

infection in individuals. Mutation in HCV genome 
occurs most frequ~ntly within the site called "hypervar-

iable region (HVR) " that resides at 5' terminus of its 

envelope-coding region, E2/NS1. Missense mutations in 

HVR Iead to emergence of quasispecies (a swarm of 

microvariants), each of which bears different 
antigenicity, allowing the virus to escape antibodies 

produced by hosts. Antibody-escape variants have also 

been observed in HBV, often in babies who were given 

hepatitis B immune globulin (HBIG) and vaccine to 

prevent mother - to - infant transmission of HBV. 
Escape- mutation is also found in regions other than 

structure-protein-coding regions. HBV undergoes 
mutations within its pol region, which favors for HBV 

to encape from drugs that suppress the activity of HBV 

DNA polymerase. Today's variants may become tomor-

row's wild type. Man-made variants (e. g., vaccine-

induced HBV mutants) are now emerging. We must 
keep watching what happens on viral genomes. 

2 EPIDEMIOLOGY AND CONTROL OF HBV, HCV INFECTION IN JAPAN 

HIROSHI YOSHIZAWA 
Department of Hygiene, School of Medicine, Hiroshima University 

Today, serological diagnostic methods for each 6 

hepatitis viruses ie; hepatitis A-G viruses are established 

And as a result of large-scale sero-epidemiological 

survey has been done for each hepatitis virus, it has 

become clear that our control efforts should be concen-

trated mainly on hepatitis B virus (HBV) and hepatitis 

C virus (HCV) infections in Japan. As to HBV infec-

tion, post-transfusion hepatitis B has been successfully 

prevented after the additional introduction of anti HBC 

screening in 1989 by HBsAg screening test. 

And mother-to-infant (verticaD transmission of 

HBV has also been successfully controlled since the 

nation-wide preventive measure has started in 1985. As 

the result of reduction of the infection sources in the 

next generation and due to good sanitary condition 

prepared in our society, another routes of horizontal 

transmission of HBV except for sexual transmission has 

become very rare. With regard to HCV infection, post-

transfusion hepatitis C has almost been eradicated after 

the introduction of highly sensitive and specific screen-



25 

ing test ie; 2nd generation anti HCV detection system 

since February, 1992. And the results of large scale 

sero- epidemiological survey for HCV infection have 

tought us that the reproduction of HCV carrier due to 

not only horizontal but vertical transmission has very 

low incidence in Japan in recent years. Based on the 

sero- epidemiological information described above, it 

has become clear that our efforts should be concentrated 

to establish the system of health care for HBV, HCV 

unconscious carriers exist in our society. Today, I 

would like to present total feature of sero-
epidemiological background on HBV as well as HCV 

infection in Japan. 

3 VIRAL HEPATITIS AND 
CLlNICAL 

HEPATOCELLULAR CARClNOMA 
FEATURES AND THERAPY 

IN ASIA: 

SHIRO IlNO 

Department of Medicine and Laboratory Medicine, 

St. Marianna University School of Medicine 

Six hepatitis viruses have been identified to date: 

A, B, C, E, E, and G. Of these hepatitis viruses, . A and 

E are transmitted orally and cause hepatitis A and E. 

Hepatitis A and E are seldom subclinical; in almost all 

cases, the typical symptoms of acute hepatitis appear 

followed by cure except in the rare instance of fulminant 

hepatitis developing, in which case death may result. 

Since they are self-limited diseases, therapy consists of 

only treatment of symptoms. Hepatitis B. C, D, and G 

viruses can cause persistent infection (carrier state) in 

addition to acute hepatitis. With hepatitis B contracted 

in infancy and hepatitis C regardless of age of onset, 

about 60% of patients become carriers. The typical 

symptorns of acute hepatitis, although not to the degree 

as those observed with hepatitis A, can be observed with 

hepatitis B and D, whereas hepatitis C is often 
asymptomatic and hepatitis G often goes unnoticed. 

Fulminant hepatitis is observed with hepatitis B and D. 

Carrier status with these hapatitis viruses can progress 

to chronic hepatitis and then ot liver cirrhosis and 

hepatocellular carcinoma. This is particularly of con-

cern with chronic hepatitis B and C. Hepatitis D is rare 

in Asia expect for Taiwan, and hepatitis G has little 

association with disease progression. 

Therapy for acute hepatitis is basically the treat-

ment of symptoms. Treatrnent with interferons (IFN) 

can be considered for some cases of hepatitis C. Antivir-

al therapy (IFN, Ara-A, Iamivudine, etc.) is conducted 

for the treatment of chronic hepatitis B, but basically, 

this therapy relies on viral suppression by host irn-

munological reaction by reducing the virus pool. Im-

munomodulators (corticosteroids, propagermanium, 
etc.) are also used, but they aim to achieve viral suppres-

sion by modifying host immunological reaction. 
Glycyrrhizin and ursodeoxycholic acid preparations are 

also used to suppress hepatitis reaction. In all cases, the 

results achieved are inadequate, but this is not consid-

ered a problem except in about 10% of cases since this 

disease tends to resolve naturally. Chronic hepatitis C is 

a progressive disease and is therefore of serious concern. 

IFN is used for the purpose of viral eradication. This is 

successful in about 30% of patients and in an additional 

30%, suppression of hepatitis reaction is achieved. The 

suppression of , hepatitis reaction leads to the delay in 

disease progression and hence the development of he-

patocellular carcinoma. Glycyrrhizin and ursodeoxy-

cholic acid preparations which also suppress hepatitis 

reaction are also used, and they generally achieve their 

goal in more than 80% of cases. 



26 

4 VIRAL HEPATITIS AND HEPATOCELLULAR 
IN CHlNA 

CARClNOMA 

XUEWEN DENG~, XUEZHONG LEI~ AND YOSHIHIRO AKAHANE2 
The First Medical School of West China University of Medical Sciences* 

and The First Department of Internal Medicine, 

Yamanashi Medical University' 

For an exact comprehension of the etiology of liver 

diseases in China, information based on our recent 

studies and current references was summarized. HBsAg 

was proved persistent in 9.7% of general population in 

China, in which a considerable variation was suggested 

in different regions and gender. The perinatal infection 

was believed as the most important transmission route 

of HBV, which was strongly supported by the evidence 

that 7.8% babies (<1yr) were HBsAg carriers. In our 

studies, HBsAg was verified in 10.8% of general popula-

tion, 70% of Chronic Liver Disease (CLD) and 71.5% of 

Hepatocellular Carcinoma (HCO patients in Sichuan 
Province, which were consistent with an overall results 

from nationwide researches, in which HBsAg was 
shown in 33% of Acute Hepatitis (AH) , 74% of Chronic 

Hepatitis (CH), 78% of Liver Cirrhosis (LO and 71% 

of HCC cases. On the other hand, anti-HCV was shown 

in 3.2% of general population in a nationwide 
epidemiological study recently, while only one case was 

proved anti-HCV positive arnong 517 cases (0.19%) 

from countryside in our study. And also, anti-HCV was 

shown in 10-40% of the CLD and HCC patients in some 

reports, but 5.3% and 22.2% in Sichuan Province, in 

which more than half of them are co-infected with 

HBV. In conclusion: (1) Both HBV and HCV are 
hyperendemic in China, (2) HBV is the main cause of 

viral hepatitis and HCC in China, (3) More than half of 

HCV ~nfection are co-infected with HBV, (4) HCV 
infection is not so prevalent in some rurals. Not only the 

prevention of HBV infection is an absolute precedure to 

make viral hepatitis under control, but also efficient 

steps to prevent the transmission of HCV are urgently 

needed in China right now. 

5 NATURAL HISTORY AND MANAGEMENT OF CHRONlC HEPATITIS C 

H. ALI SULAIMAN 
Department of Internal Medicine, 

Faculty of Medicine, University of Indonesia 

Hepatitis C is a big public health problem 
worldwide. The prevalence of anti-HCV in most coun-

tries is between 0.4% to 1.0% while in Indonesia it is O. 

5% to 3.4%. The natural history of hepatitis C is still an 

uncertain issue. While it is very irnportant to know 

what will be the natural history of the disease, so that 

the doctors are able to inform the carriers and what will 

be the right decision for treatment. Follow up studies of 

hepatitis C reveals that the cirrhosis of the liver (LO 

and hepatocellular carcinoma (HCO will develop in 

30% to 40% and 15% to 19%, respectively. Our previous 

figure of the development of HCC from LC was 9% to 

13%. Below, some facts on cases with chronic hepatitis 

C in Jakarta will be presented. Four cases out of 96 

chronic hepatitis C cases developed HCC after a period 

of 2 to 11 years of follow up. 

The predictive factors for the progressivity of the 

disease are: 

1 . Viral related factors (viral dose, genotype and 

quasispecies) . 

2 . Host factors (age of the time of infection and race, 

gender geographic location) ; and 

3 . Extraneous influences 

The management of hepatitis C is mostly by admin-

istration of interferon a. The first therapy standard is 

3 MU, SC injection, 3 times weekly, 6 months. The 
result is not satisfactory, the biochemical end treatment 

response (ETR) is around 40%-50%, While sustained 

response (SR) is 15%-20%. The virological response 

of ETR: 30%-40% and SR: 10%-20%. Looking at 
the "unsatisfied result", the consensus is to increase the 

duration of treatment to 12 months, increase the fre-

quency and administration to daily to give combination 

treatment with Ribavirin. A small experience from our 
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department reveals an encouraging result probably 

because of very selective cases. Complete response was 

observed in 52%, partial response in 22% and non-

response in 22%. Relapse after 6 months was 22%, and 

41% remained sustained responders. It seems that the 

important factors associated with a favorable response 

to treatment include HCV genotype 2 or 3, and low 
serum HCV RNA Ievel (less than I million copies/m2 

and absence of cirrhosis) . 
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General　presentation

1　PURIFICATION　AND　MOLECULAR　CHARACTERIZATION
　　OF　A　NOVEL　NEUTROPHIL　CHEMOTACTIC　FACTOR
　　　FROM　TRITR1（辺0皿0ハし4S　FOETひS　ORGANISMS

　　　MAKOTO　OwHAsHI1，NAOKo　HAYAI1，HIRoMI　HAYASHI1，

　　　　　　BRucE　L．GRANGER2AND　SARAH　J．WARwooD2
Faculty　of　Integrated　Arts　and　Sciences，The　University　of　Tokushimal

　　and　Veterinary　Molecular　Biology，Montana　State　University2

　　A　neutrophil　chemotactic　factor（TfNCF）was　iso・

1ated　from　the　crude　extract　of　T魏万6ho窺o麗sヵ6嬬

organisms　by　a　combination　of　anion　exchange
chromatography　on　DE52andgel　filtration　on　Sephacryl

S200、　TfNCF　showed　homogenicity　by　both　polya－

crylamide　gel　electrophoresis　（PAGE）and　sodium

dodecyl　sulfate（SDS）一PAGE．The　molecular　weight　of

TfNCF　was　estimated　to　be22KDa　and24KDa，by
Sephacryl　S200gel　chromatography　and　by　SDS－PAGE

under　reducing　conditions．　Immunization　of　TfNCF

caused　almost　complete　protection　against　Tヵ6嬬

infection　in　mice．Westem－blot　analysis　probed　with

anti－TfNCF　antibody　showed　that　the　epitopes　on

TfNCF　were　not　commonly　shared　on　the　other　compo・

nents　of　Tヵ召嬬organisms　nor　other　helminthous

parasite－derived　components．Furthermore，preincuba・

tion　of　neutrophils　with　antigens　of　other　helminthous

parasites　or　fMLP　did　not　affect　the　neutrophil

chemotactic　activity　for　TfNCF．These　results　suggest

that　TfNCF　is　a　novel　NCF　consisted　with　unique

epitopes　for　both　　antigenicity　　and　　neutrophil

chemotactic　activity．To　clarify　the　molecular　structure

of　TfNCF，cloning　of　cDNA　encoding　TfNCF　was
performed．Antibodies　to　a　TfNCF　were　used　to　screen

a　Tヵ6去％s　cDNA　expression　library　in　lambda　gtll．

Thirteen　positive　clones　were　isolated，and　the　screening

was　repeated　twice．Sequence　analysis　revealed　that　all

positive　clones　were　homologs　of　iron－containing　super－

oxide　dismutase（SOD）．　Native　gel　electrophoresis

showedthattheantibodiesindeedrecognizedTヵ6嬬
antigens　with　SOD　activity．Histidine－tagged　forms　of

Tヵ6劾s　SOD　was　expressed　in　E．oolづ，and，after

purification，found　to　have　neutrophil　chemotactic　activ－

ity　similar　to　the　non－recombinant　factor　purified　from

Tヵ8嬬．Identification　of　this　neusrophil　chemotactic

factor　as　SOD　provides　additional　insight　into　the　host－

paraSite　interaCtion．

2　TRy丑4／VOSO皿4C究皿：ROLE　OF　GLYCOLIGAND－BINDING
（LECTIN｛、IKE）SITES　IN　PARASITE－HOST　CELL　INTERACTION

R．M、F．PIAzzA1，」．ScHoTTELIus2，H．一」．GABlus3AND　A．M．S．SToLF4

　　　　1mmunoparasitology　Laboratory，Butantan　Institute，Sao　Paulo，

　　　　SP，Brasi11，Institute　for　Tropical　Medicine，Hamburg，RFA2，

　　　Ludwig－Maximilians－University，Faculty　of　Veterinary　Medicine，

　　　　Institute　of　Physiological　Chemistry，RFA3and　Department　of

　　　Parasitology，Biomedical　Sciences　Institute，Sao　Paulo　University4，

　　　　　　　　　　　　　　　Sao　Paulo，SP，Brasil

　　丁勿ゆ観oso解α　o鰯認　is　an　intraceIlular　protozoan

parasite　represented　by　many　strains，each　one　harbor－

ing　common　and　distinct　surface　molecules　involved　in

host　cell　interaction．Since　also　several　cell　types　from

various　hosts　can　be　infected　by　trypomastigote　forms，

the　delineation　of　both　pal・asite　ligands　and　host　cell

recepsors　which　could　act　during　this　interaction　is　a

demanding　task．Since　the　binding　of　T　o捌認infective

forms　to　host　cells　involves　glycan－lectin　recognition，

carrier　immobilized　carbohydrate　structures　can　probe

their　contribution　to　interfere　with　such　a　recognitive

citoplay．Here　we　employed　neoglycoproteins（NGs），

derived　from　p－aminopheny1一α一and　β一N－acetyl－D－

galactosaminide　（GalNAc），p－aminophenyl一β一N一
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acetyl-D-glucosaminide (GlcNAC) and p-aminophenyl-

a-D-mannopyranoside (Man) covalently linked to 
bovine serum albumin (BSA) as carrier, to detect 
lectin- Iike sites on T. cruzi trypomastigote forms and 

LLC-MK, non-infected host cells, cultured in micro-

plates. The NGS Were biotinlabeled and employed in 

binding assays to determine, by Scatchard analysis, the 

mean value of bound neoglycoprotein molecules per 
parasite and host cell, as well as the affinity constants 

(Kd) of the molecules association. The bindings were 

partially reversible and saturable. The NGS were also 

labeled with FITC and employed in a direct fluorescence 

assay (1F) with trypomastigote collected at different 

times after in vitro infection. The IF analysis revealed 

that expression of glycoligand-binding (1ectin-like) 

molecules on trypomastigotes increases according the 

period of the time elapsed after cell infection. Infected 

cells were also highly fluorescent, whereas exposure of 

noninfected host cells to the probes led only to faint IF 

patterns. Parasite sub-agglutinating concentrations of 

NGS Were tested in order to verify whether the lectin-

like sites are involved in trypomastigote-host cell inter-

action. Inhibition of trypomastigote interiorization to 

LLC-MK2 in vitro cultured host-cells was observed 

with the three NGs, the maximum value being 77% 
when GalNAc was added to the system. These results 

strongly support the notion for an involvement.of lectin-

like molecules in T. cruzi-host cell interiorization. 

3 AN EXPERIMENTAL STUDY OF THE EFFECT OF 
DERIVATIVE AGAlNST LEISHMANIAL MOUSE 

LPS 

MOTOYOSHI MARUNol, NoOR MOHAMMAD KHASKHELY1, RAMZI SAEEF TAHER~, 
ATSUSHI TAKAMIYAGI~, HIROSHI UEZATol, SHIGEO NoNAKA~, 

KEN KATAKURA2 AND YOSHIHISA HASHIGUCH13 
Department of Dermatology, Research Center of Comprehensive Medicine, 

Faculty of Medicine, University of the Ryukyus~, 

Department of Tropical Medicine, The Jikei University School of 

Medicine' and Department Parasitology, Kochi Medical School' 

Antimoniate is frequently used for the treatment of 

cutaneous leishmaniasis [CL] . It is well known that 

antimoniate causes severe liver and renal disfunction, so 

other drugs having less adverse reaction than 
antimoniate should be developed. Our previous data 

showed that Lipopolysaccharide (LPS) derivative 

induces TNF-a release from macrophage depending on 

LPS derivative dosage. This indiacates that LPS deriv-

ative may activate the function of macrophages. Acti-

vation of parasitized macrophage is expected to inhibit 

Leishmania parasites proliferation because Leishmania 

amastigotes proliferate by binary fusion in the cyto-

plasm of host macrophage. 

Total 30 of BALB/C mice, Leishmania amazonensis 

parasites-inoculated to their back skin were examined. 

The mice were divided into four groups as follows: A; 

LPS free solution, topically injection, B; LPS free solu-

tion, peritoneal injection, C; LPS derivative, topical 

injection and D; LPS derivative, peritoneal injection. 

LPS derivative 30 mglkg twice a week for 8 weeks was 

injected topically or peritoneally. The size of lesion was 

measured before and 8 weeks after the LPS derivative 

administration. Enlargement ratio (ER) was found as 

follows: ER (%)=area of 8 weeks after the 
administration-area before the administration/area 

before the administration. Skin samples were biopsied 

from the lesion 8 weeks after the administration, and 

then investigated pathologically. 

The ER rate of Group A (7 mice) was 423.0%, that 

of Group B (8 mice) was 927.3%, that of Group C (6 

mice) was 130.8%, and that of Group D (6 mice) was 

254.0%. The ER rate of Group C was definitely de-

creased, compared with that of Group A, and the ER 

rate of Group D was relatively decreased, compared 

with that of Group B. Enlargement of the lesion of the 

LPS derivative-topically injected group was significant-

ly inhibited than LPS free solution-topically injected 

group. Enlargernent of the lesion of LPS derivative-

peritoneally injected group was significantly inhibited 

than LPS free solution-peritoneally injected group. 

Leishmania parasites were pathologically observed in 

the skin biopsied sample taken from all groups. 

Ultrastructural study of the skin samples taken from 

visibly healed mice in LPS derivative-topically injected 

group.,showed no Leishmania parasites outside of macro-

phages. 
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In contrast to this, many Leishmania parasites were 

observed inside and outside of macrophage of the speci-

mens taken from the other group. 

thought to act as leishmaniastatic. 
LPS derivative is 

4 CRYPTOSPORIDIOSIS IN HIV-SEROPOSITIVE AND 
IN SOUTHERN THAILAND 

SERONEGATIVE SUB JECTS 

SHOJI UGAI AND NUVIT KURARUK2 
Department of Medical Technology, Faculty of Health Sciences, 

Kobe University School of Medicine~ and Department of Pathology, 

Faculty of Medicine, Prince of Songkla University, Thailand' 

The prevalence of Cmptosporidium infection in 61 

HIV-seropositive and 61 HIV-seronegative subjects 
(aged less than one to 67 year) in Songkla City, South-

ern Thailand was studied by centrifugal floatation 

method using sucrose solution. Most of the HIV-
seropositive subjects (72%) were at their twenties and 

thirties. Cmptosporidium oocysts were detected in 10% 

(6/61) of HIV-seropositive and in 2% (1/61) of HIV-

seronegative subjects. Infection rates in these two 

groups were not statistically significant (P>0.05). The 

number of Cmptosporidium oocysts range between one 

to over 12,000 per 20 microscopic field. Among the 
seven Cryptosporidium-positive patients, six were adults 

(aged 18-42 years) and one was three years old child. 

All of the seven Cmptosporidium infected subjects were 

male, and two of them were passing formed (normaD 
feces. Biochemical findings revealed dishepatica in five 

of six Cmptosporidium infected HIV-seropositive sub-
j ects. 

5 GROWTH INHIBITION OF ENTA MOEBA HISTOL YTICA BY APHIDICOLlN 

ASAO MAKIOKAl, HIROSHI OHTOMol, SEIKI KOBAYASH12 

AND TSUTOMU TAKEUCH12 
Department of Tropical Medicine, The Jikei University School of Medicine~ 

and Department of Tropical Medicine and Parasitology, 

Keio University School of Medicine' 

We have previously demonstrated that DNA 
polymerase activity of Entamoeba histolytica is inhibited 

by aphidicolin which is a specific inhibitor of eukaryotic 

nuclear replicative DNA polymerases. The present 
study was aimed to evaluate the effect of aphidicolin on 

the growth and DNA synthesis by this parasite. 
Aphidicolin blocked the growth of axenic E. histolytica 

strain HM-1: IMSS. DNA synthesis was also inhibited 

by aphidicolin when assayed by incorporation of *H-

thymidine into the DNA. As it has been reported that 

aphidicolin blocks eukaryotic cells in "S" phase by 

inhibiting the replicative DNA polymerase and allows 

G2, M and G1 cells to accumulate at the G1/S border 

and also it does not reduce cell viability and its action is 

reversible, it was determined whether these action of 

aphidicolin was also observed in E. histolytica. The 

inhibitory effect of aphidicolin on the growth of E. 

histolytica was abrogated by removal of the drug, and 

exposure to 3 pglml of the drug for at least 48 hr had 

little effect on the viability. Synchronous growth was 

observed in the recovery phase after removal of 
aphidicolin. 
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　　　6ANALYSIS　OF　CYSTEINE　BIOSYNTHE皿C　PATHWAY　IN
EソV処4MOEB4皿8TOLγ四α4．：CLONING　AND　CHARACTERIZATION
　　　　　　OF　ADENOSINE　TRIPHOSPHATE　SULFURYLASE
　　　　　　　　　（SULFATE　ADENYLTRANSFERASE）cDNA

ToMoYosHI　NozAKI，ToHRu　ARAsE，YoHKo　ABE，
TAKAsHI　AsAI，SEIKI　KoBAYAsHI，SAcHlo　MIuRA

　　　　　　AND　TsuTOMU　TAKEUCHI
Department　of　Tropical　Medicine　and　Parasitology，

　　　　Keio　University　School　of　Medicine

　　The　enteric　protozoan　parasite　E勿如郷066α　hゑs一

孟o解初，a　causative　agent　of　amebiasis，has　been　shown

to　possess　cysteine　biosynthetic　pathway，which　was

supPosed　to　exist　solely　in　bacteria　and　plants．Cysteine

is　a　major　thiol　in　this　glutathione－deficient　organism，

and，thus，is　considel’ed　to　be　responsible　for　the　oxygen

defense　mechanism　in　amoeba．　Hence，cysteine
biosynthetic　pathway　is　essential　for　amoeba　biology．

As　an　initial　process　of　cystene　biosynthesis，extracel－

lular　sulfate　is　transported　into　amoeba，and　adenosine

5－phosphosulfate　is　formed　from　ATP　andsulfate，cata1－

yzed　by　ATP　sulfurylase（sulfate　adenyltransferase）．In

order　to　understand　biochemical　and　physiological　fmc－

tion　of　the　initial　process　of　cysteine　biosynthesis，ATP

sulfurylase　cDNA　was　obtained　from　E．hゑs云o膨初as

follows．A　part　of　ATP　sulfurylase　gene　was　amplified

by　PCR　using　genomic　DNA　and　degenerate　oligonu－

cleotide　primers　corresponding　highly　conserved　regions

（AFQL／TRNP　and　AP／HDRGV／II）of　the　protein

sequences．　ATP　sulfurylase　cDNA　clones　were
obtained　by　screening　of　amoeba　Lamda　cDNA　library

with　the　PCR－amplified　probe．An　open　reading　frame

of　the　ATP　sulfurylase　cDNA　encoded　a423－amino　aci（i

protein．　The　deduced　amino　acid　sequence　of　the

amoebic　ATP　sulfurylase　cDNA　revealed　a　highest
identity　with5醜ε6ho砂s渉ゑs砂召碗s　and　Bαoづll麗s　s％厩1商

（45and41％，respectively）．In　contrast，the　amoebic

enzyme　diverged　significantly　from　other　eukaryotes

including　yeasts，fungi，plants，and　mamma1．However，

most　of　the　positively　charged　residues（arginine　and

histidine）in　the　regions　where　PCR　primers　were

designed　were　conserved　among　all　the　organisms．The

enzymatic　activity　was　detected　in　the　amoebic　lysate

using　molybdolysis，suggesting　the　cloned　an（1character－

ized　cDNA　was　likely　to　enco（ie　ATP　sulfurylase．

7　0N　THE　ANTIBODIES　IN　INDIVIDUALS　CHRONICAI。LY
　　　　　INFECTED　WITH　BL孟STOCySπSπ01顧Wi8

YosHIMAsA　KANEDA1，NoRIYuKI　HORIKI2，XuN－CIA　CHEN1，

　　　HIROsHI　TACHIBANAI　AND　HIROSHI　TSUTsuMI3

Department　of　Infectious　Diseases1，Department　of　Pathology3，

　　　　　Tokai　University　School　of　Medicinざand

　　　Division　of　Intemal　Medicine，St．Lukeンs　Hospita12

　　B如s如のノs渉飽　hoηz勿zゑs　is　a　protozoan　parasite　of　the

human　intestinal　tract．Many　reports　suggest　that　the

organism　is　involved　in　human　gastrointestinal　disease、

However，another　school　of　thought　believes　the　ques－

tion　of　pathogenicity　is　unsettled．In　a　recent　survey，we

foundβ．ho吻劾ゑs　in　a　clinically　healthy　population．The

B．ho癬吻s－positive　individuals　were　symptom－free　and

colonoscopy　failed　to　reveal　evidence　of　intestinal

lesions．Follow－up　studies　revealed　long－term　persist－

ence　of　organism　in　infecte（l　individuals．Therefore，we

think　the　pathogenicity　ofβ．ho吻銘商remains　un－

resolved．In　the　present　study，we　detected　anti－parasite

antibodies　by　enzyme－1inked　immunosorbent　assay

（ELISA）　and　indirect　fluorescent　antibody　（IFA）

methods　in　asymptomatic　individuals　infected　with　B．

ho癬嬬．The　great　majority　of　stoo1－negative　individ－

uals　were　negative　by　serology　as　we11，140f15by

ELISA　and130f　l5by　IFA．In　contrast，only　about30％

of　the　stoo1－positive　individuals　tested　positive　either　by

ELISA　or　IFA，an　indication　that　it　may　by　difficult　to
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elicit serum antibodies in symptomfree individuals. We 

also searched for the antigen (s) recognized by the 

serum antibodies using immunoblotting methods. The 
serum of one chronically infected individual specifically 

reacted with a 12kDa protein of a B. hominis-derived 

antigen. The protein recognized by the serum was 

detected on the surface of the organism by ELISA 
staining and immuno-electronmicroscopic observations. 

It appears that the antibody (s) against the 12kDa pro-

tein are produced only in long-term infected individuals. 

We compared the characteristics of organisms isolated 

from the same individual at different times during his 

long-term infection. The protein and riboprint patterns 

of the recovered organisms did not change during the 

course of the infection. The unchanged patterns of the 

parasite would seem to indicate that this indivldual was 

not being constantly re-infected, but had a persistent 

infection. On the basis of these results, it appears that 

the production of antibody against the 12kDa protein of 

B. hominis may be depandent on a long-term persistent 

exposure of the host to the parasite. 

8 PURIFICATION AND CHARACTERIZATION OF AN ENTAMOEBA 
HISTOLYTICA 150KDA SURFACE ANTIGEN RECOGNIZED BY 

A MONOCLONAL ANTIBODY, EH3015 

XUN-JIA CHENG, HIROSHI TACHIBANA AND YOSHIMASA KANEDA 
Department of Infectious Diseases, Tokai University School of Medicine 

Adherence of Entamoeba histolytica trophozoites to 

host cell is a prerequisite for cytotoxicity. A mono-

clonal antibody, EH3015 which reacts with a 150kDa 

protein of E. histolytica on Western immunoblot under 

nonreducing conditions, inhibits adherence and cytotox-

icity of the ameba to mammalian cells in vitro. In 

addition, 50% of the passively immunized hamsters by 1 

mg of EH3015 were also found to be protected from the 

formation of liver abscess. Affinity purification of 

solubilized trophozoites using the monoclonal antibody 

and electrophoresis, yielded three glycoproteins with 

molecular masses of 150, 170, and 260kDa, suggesting 

the existence either of a common epitope or the close 

association of these proteins. The 260kDa fraction was 

identified as the previously reported galactose (GaD-

and N-acetyl-D -galactosamine (GalNAC) -inhibitable 

lectin. The 150 and 170kDa fractions seemed to exist as 

part of a 380kDa native protein with an isoelectric point 

of pH 6.9. The N-terminal arnino acid sequence of the 

150kDa protein was unique, indicating that the protein 

was not a degradated product of the 260kDa lectin. By 

gel filtration, the 260kDa lectin and the 150/170kDa 

protein could be separated. When Chinese hamster 
ovary cells were pretreated with the fraction consisting 

of the 150/170kDa protein, adherence of trophozoites to 

Chinese hamster ovary cells were competitively inhib-

ited, equivalent to the 260kDa lectin. The inhibitory 

effect was lost in the presence of Gal and GalNAC, but 

was not influenced by the presence of glucose. These 

results demonstrate that the 150/170kDa protein is a 

Gal/GalNAc-inhibitable lectin. 

9 BACTERIAL EXPRESSION OF HUMAN MONOCLONAL ANTIBODY 
F~b FRAGMENTS SPECIFIC FOR ENTAMOEBA HISTOL YTICA 

HIROSHI TACHIBANAl, XUN-JIA CHENG1, YOSHIMASA KANEDA~, 

MASATAKA TAKEKOSH12, FUMIKO MAEDA2 AND SEIJI IHARA2 
Departments of Infectious Diseases* and Molecular Life Sciences', 

Tokai University School of Medicine 

Genes coding human antibody Fab fragments to 
Entamoeba histolytica were cloned and expressed in 

Escherichia coli. Lymphocytes were separated from 10 

ml peripheral blood of a patient with amebic liver 

abscess. Poly(A) +RNA was isolated from the 
lymphocytes and then genes coding the light chain and 
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Fd region of the heavy chain were amplified by reverse 

transcriptase-polymerase phain reaction. Amplified 

DNA fragments were ligated with a plasmid vector 

pFabl-His2 and introduced into E. coli JMI09. One 

thousand colonies were screened for the production of 

antibodies to E. histolytica by an indirect fluorescence 

antibody test using trophozoites of the HM-1:IMSS 

strain. E. coli lysates from three clones showed strong 

fluorescence. When the reactivity of 9 other strains of 

E. histolytica was exarnined, all proved reactive to the 

antibodies expressed by the 3 Iysates. In contrast, these 

Fab fragments did not react with E. dispar 
SAW1734RcIAR. Western immunoblot analysis 
revealed that the molecular mass of the antigen (s) 

recognized by the three Fab fragments was 260kDa. 

These results indicate that the bacterial expression 

system reported here is effective for the production of 

human monoclonal antibodies specific for E. histolytica. 

10 PREVALENCE AND ULTRASONOGRAPHIC FlNDlNGS IN THE LIVER OF 
OPISTHORCHIS INFECTION IN KHAMMOUANE PROVlNCE, LAO P. D. R. 

TAKASHI SHlNZATO1, JUN KOBAYASH12, HIROKI NAKASONEl 

BOUAKHAM VANACHONE3, CHANTAVILAY RATTANAVONG4, KEI MIYAG11 
SOULIYA INTHAKONE3, HIROYUKI NoZAK15, YOSHIYA SAT02.5 

AND ATSUSHI SAITO1'5 

Ist Department of Internal Medicine~, Department of Parasitology2, 

and Research Institute of Comprehensive Medicine5, University of the 

Ryukyus, Institute of Malariology, Parasitology and Entomology3 and 

Provincial Hospital of Khammouane', Lao P. D. R. 

We reported the distribution of liver fluke within 

villager residents (Sisomsung, Pavang and Thakhek 

Neua) in Khammouane Province, Lao P. D. R. as deter-

mined by pretreatment egg counts in the stools, and also 

presented hepatobiliary findings observed by ultrasono-

graphy in apparently healthy residents in Thakhek 
Neua Village and patients attending Provincial Hospital 

clinic. The overall prevalence of infection in the com-

munity was 375 of 670 people (56.1%). There were no 

significant sex-associated differences in the prevale. nce 

or intensity of infection. The prevalence was higher in 

people over 20 years old, 215 of 294 people (73.1%) , and 

it was different in the three villages (64.9%, 75.2% and 

80.0%, respectively) . The frequency of heavy infection 

(>6,000 eggs per grarn of faeces) was 3.5% in adults. In 

ultrasonographic study about the hepatobiliary disorder, 

dilated intrahepatic or common bile duct and paren-

chymal disorder such as increased echoes throughout 

liver were observed frequently in patients who excreted 

eggs, but there was a significant difference only in the 

finding of dilated bile duct detween people positive and 

negative egg output. A correlative tendency was obser-

ved between the severity of biliary disorder or some 

symptoms and the intensity of egg excretion, but there 

was no significance. No cases of cholangiocarcinoma 

were found in this study. 

11 MAGNETIC RESONANCE IMAGlNG OF 
MANSONl IN MICE 

SCHISTOSOMIASIS 

TATSUYA KATSUMATA1, NoBU OHWATAR12, KAN TORIYAMA3, 
SEIICHI HARADA2, MITSUO KOSAKA2 AND YOSHIKI AOK11 

Department of Parasitologyl, Department of Environmental Physiology2, 

and Department of Pathology3, Institute of Tropical Medicine, 

Nagasaki University 

Recently several authors have reported the 
radiological manifestation of hepatic schistosomiasis as 

demonstrated by ultrasound, cornputerized axial tomo-

graph and magnetic resonance imaging (MRD. MRI is 



34 

expected to be a more sensitive indication of disease 

progression as opposed to the other imaging modalities 

which are less sensitive to subtle inflammatory changes 

(Patel et al., 1993) . Recently MRI for small animals has 

become available. In the present study we report the 

murine hepatic schistosomiasis mansoni demonstrated 

by MRI. Mice (BALB/O were infected subcutaneously 

with 150 cercaria of Schistosoma mansoni. At 4, 5, 6, 7, 

8, 10 and 13 weeks post-infection, the animals were 

examined by MRI and necropsied for histo-pathological 

examination. MRI of the abdomen of animals was 
performed with the use of spin echo. With I mm slice 

thickness, T1-weighted (1,000 TR/19 TE) and T2-
weighted (1,800 TR/40 TE) axial images were obtained. 

No detectable change was obtained in animals exarnined 

at 4 and 5 weeks post-infection by MRI, while a few 

periportal inflammatory lesions were observed at 5 

weeks post-infection by histological examination. In an 

animal examined at 6 weeks post-infection, scattered 

lesions with increased signals were obtained on both the 

T1-weighted and T2-weighted sequences. This pattern 

is consistent with the ' inflammation seen early in the 

disease process of the histological sections. At 7 weeks 

and afterward, markedly increased signals were 
obtained along the portal vein on the T1-and T2-weight-

ed sequences. These are consistent with the advanced 

fibrosis of the histological sections. MRI is a sensitive 

method to examine the progression or stage of schis-

tosomiasis in murine model. 

12 RELATION BETWEEN ULTRASONOGRAPHIC SIGNS AND 
HAEMATEMESIS OF THE PATIENTS WITH SCHISTOSOMIASIS 

MANSONl IN NORTHEAST BRAZIL 

MASANOBU TANABEl, TETSUO NoMIYAMA2, TSUTOMU TAKEUCH11, 
SEIKI TATEN03 AND FERNANDO CORDEIR04 

Department of Tropical Medicine and Parasitologyl, Department of Public 

Health', Keio University School of Medicine, International Medical 

Center of Japan2 and Departrnent of Gastroenterology, 

Federal University of Pernambuco, Brazil' 

Eighty-three Brazilian patients with hepatosplenic 

schistosomiasis were examined with ultrasonography 

and endoscopy to assess the major ultrasonographic 

predictors of upper gastrointestinal bleeding or the 

grade of esophageal varices. Sixty-eight (82%) out of 

these patients had suffered at least one attack of upper 

gastrointestinal bleeding. Fifty-seven (69%) , 25 (30%) 

and 57 (69%) had been treated with chemotherapy, 

abdominal surgery with splenectomy and endoscopic 

sclerotherapy, respectively. Abdominal ultrasonogra-

phy dernonstrated that all patients have a hyperechoic 

periportal fibrosis worse than grade I, Iiver fibrosis 

stage more than grade I (WHO, 1991) and Abdel-
Wahab score more than grade-2 (Abdel-Wahab et al.. 

1993). By endoscopy, esophageal varices were demon-

strated in 70 patients (84%) of whom 51 patients (61%) 

had esophageal varices worse than grade 11 . In the 

present study, all ultrasonographic and endoscopic data 

were statistically analyzed using multiple logistic 

regression (SAS program, SAS Institute, USA) . Crude 

odds ratio and appropriate confidence interval were 

estimated for each variable. Abdel-Wahab score was 

highly associated with a significant risk of variceal 

bleeding. However, age, sex, Iiver size, Iiver surface 

morphology, PPF grade, Iiver fibrosis stage, spleen size, 

the diameter of portal vein and splenic vein, and collat-

eral score were not associated significantly with the risk 

of bleeding after adjustment for potential confounding 

variables. In contrast, PPF grade and collateral score 

were independently associated with the grade of eso-

phageal varices. Other ultrasonographic signs were not 

associated significantly with the grade of esophageal 

varices. Our present analysis suggests that Abdel-

Wahab score, the degree of PPF and collateral score are 

good predictors to identify the patients with the eso-

phageal varices or the risk of upper gastrointestinal 

bleeding. Therefore, these factors could be helpful in 

the prophylactic managernent of the patients with com-

plicated schistosomiasis. 
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13 ULTRASONOGRAPHY FOR ASSESSlNG MORBIDITY OF 
SCHISTOSOMIASIS JAPONICA IN ORIENTAL MINDORO, 

THE PHILIPPlNES 

YUICHI CHIGUSAl, HIROSHI OHMAE2, JUN MATSUMOTO1, 

SATORU KAWA11, MASASHI KIRlNOKll, HAJIME MATSUDA1, 

KAZUO YASURAOKA1, EUNICE ILAGAN3, BENEFICO DUCUSlN3 

AND NINA BARZAGA4 
Department of Medical Zoology, Dokkyo University School of Medicine~, 

International Medical Center of Japan', 

Department of Health, The Philippines3 and 

College of Public Health, University of the Philippines+ 

Ultrasonographic and serologic examinations were 

performed at Malabo (a village where schistosomiasis 

japonica is highly endemic) , San Narciso and San Pedro 

(moderately endemic) and Poblacion 111 (10w endemic) 

in Victoria and Naujan, Oriental Mindoro, Philippines, 

in July and August, 1997. Examined were 241 inhabit-

ants of the above 4 villages whose ELISA OD values 

indicated positivity for schistosomiasis one year prior to 

the current study. Studied were 67 females ranging in 

age from 5 to 76 years and 174 males ranging in age 

from 7 to 80 years. Ultrasonography, serological tests 

for hepatitis B and C and liver and gallbladder function, 

the ELISA test for schistosomiasis, and physical exami-

nation were performed. However, examination for 
hepatitis B antibody revealed positivity rates of 41.1% 

(Malabo), 38.3% (San Narciso), 39.6% (San Pedro) and 

37.9% (Poblacion 11D , whereas the corresponding rates 

for hepatitis C were 0.9%. O%, 1.9% and 3.4%, respec-

tively. The percentages of individuals showing an ele-

vated serum GOT Ievel were 5.4%, 2.1%, 13.2% and 

13.8%, and those for serum GPT were 1.8%, O%, 1.9% 

and O%, respectively. Therefore, it was concluded that 

there were few cases of active hepatitis B and/or C 

among the inhabitants examined. In the village with the 

low endemic rate (Poblacion 11D , there were no Type 2 

(tubular pattern) and Type 3 (network pattern) 
ultrasonographic liver patterns in individuals under 40 

years old, whereas in the village with the high endemic 

rate (Malabo), even teenagers and subjects in their 20s 

showed the Type 2 pattern and 5% of subjects in their 

30s had the Type 3 echogenic liver pattern. The 
echogenic liver pattern in moderately endemic villages 

was intermediate between those in the villages with high 

and low endemic rates. An overview of the relationship 

between changes in the liver echogenic pattern and ages 

of the patients among the three areas showing high, 

moderate and low endemic rates for schistosomiasis 

indicated that as the patients grew older, the proportion 

of typical changes in the liver echogenic pattern due to 

schistosomiasis increased, regardless of endemicity. It 

is concluded that ultrasonography is practical for ass6ss-

ing the morbidity of schistosomiasis japonica in areas of 

different endemicity. 

14 SEROLOGICAL STUDY ON SCHISTOSOMA MANSONI INFECTION 
CONDUCTED ON THE INHABITANTS OF TULASHICHAUDA 

VILLAGE, SOUTHERN NEPAL 

HIROSHI OHARA1, JEEVAN B. SHERCHAND2, HIROSHI OMAEI AND 

HAJIME MATSUDA3 
Bureau of International Cooperation, International Medical Center of 

Japan*, Department of Community Medicine, Institute of Medicine, 

Tribhuvan University, Nepal' and Department of Medical Zoology, 

Dokkyo University School of Medicine3 

In April 1995, the authors detected Schistosoma 

mansoni like eggs in a stool sample of an inhabitant of 

Tulashicahuda village, Dhanusha district, Southern 
Nepal. In order to clarify the suspected existence of S. 
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mansoni in this area, serological study was conducted. 

The study was conducted in 4 sites (A-D) of the 
village. A total of 518 serum samples collected from the 

inhabitants were examined by micro-ELISA. The 
antigen was prepared by the extract of S. mansoni eggs, 

and ABTS was used as substrate of peroxidase. When 

absorbance (OD415) exceeded 0.3, the case was deter-

mined to be positive. Out of 518 serum samples 94 were 

positive (positive rate 18.1%) . The highest absorbance 

was 1.189. Significant differnce in positive rate was 

recognized in the 4 study sites (A: 13.1%, B: 0.99%, C: 

18.8%, D: 42.7%). 

S. sinensium eggs, rodent's schistosome eggs which 

has a lateral spine, resemble S. mansoni eggs and need 

to be differentiated. However the eggs detected in the 

above inhabitant are strongly suspected to be S. man -

soni eggs due to their size, shape, and the results of 

serological examination (in S. sinensium, human infec-

tion is very rare) . The possibility of the existence of S. 

mansoni in Southern Nepal is considered to be extreme-

ly high. Further epiderniological studies, including 

studies on intermediate hosts and sero-positive cases, 

are urgently needed to offer more clarification. 

15 

IN 
DETECTION OF ANTIBODIES TO SOLUBLE EGG ANTIGENS 
URINE SAMPLES FROM PATIENTS WITH SCHISTOSOMIASIS 

JAPONICA 

MAKOTO ITOHl, NoBUO OHTA2, TAMOTSU KANAZAWA3, 
YASUO NAKAJIMA*, MASANORI SH04, MASARU MINA15, 
CHEN YAN6, HE YONG-KANG6 AND ZHONG ZHINAN6 
Department of Parasitology, Aichi Medical University*, 

Department of Medical Zoology, Nagoya City University Medical School' 

Department of Parasitology, National Institute of Health, Toky03, 

Department of Parasitology and Immunology, Yamanashi Medical College+, 

Yamanashi Prefectural Institute of Public Health* and 

Hunan Institute of Parasitic Diseases, China6 

Although detection of eggs in stool samples is the 

most reliable diagnostic method for schistosomiasis 

japonica, the eggs are not always detected. Therefore, 

detection of the parasite antigen specific antibodies in 

serum samples is commonly used. Collections of the 

serum samples, however, are not necessarily easy. In 

this research, we intended to use urine samples instead 

of serum for diagnosis of the parasitosis. Paired serum 

and urine samples were collected from residents of a 

village, where schistosomiasis japonica is endemic, 

located nearby Tung-t'ing Lake in Funan province, 

China. The sera were kept at -80'C and urine samples 

were added with NaN3 and kept at 4'C. Antibodies to 

soluble egg antigens (SEA) of Schistosoma japonicum in 

both samples were measured by ELISA. Averages of 
lgG to SEA in ten paired serum and urine samples from 

patients were 160 pglml and 35 ng/ml, and lgA were 

1,887 ng/ml and 4 ng/ml, respectively. The unbalanced 

amonnts of SEA specific immunoglobulins, that is 11 

4,500 of serum lgG and 11450 of serum lgA in urine, 

suggests the different mechanisms of their leaks or 

secretions into urine. Existence of secretory compo-

nents in anti-SEA IgA in urine suggests its active secre-

tion into urine. Using peroxidase conjugated anti human 

lgG + M + A as a second antibodies, antibodies to SEA 

were detected in 20 out of 23 urine samples of which 

paired sera were positive. No false positive case was 

observed among urine sarnples from healthy subjects in 

China. These results suggest that instead of serum urine 

can be used for the immunodiagnosis of schistosomiasis 

japonica with enough sensitivity. 
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16 APPLICATION OF SPOT IMAGE TO THE STUDY OF GEOGRAPHICAL 
DISTRIBUTION OF VECTOR SNAIL OF SCHISTOSOMIASIS 
ON MlNDORO ISLAND, PHILIPPlNES 

NAOKO NIHEll, HAJIME MATSUDA2, TAMOTSU KANAZAWA1 

AND KAZUO YASURAOKA2 
Department of Parasitology, National Institute of Infectious Diseases* and 

Department of Medical Zoology, Dokkyo University School of Medicine2 

Control of the intermediate host snail, Oncomelania 

quadrasi, is one of the effective measures to prevent 

schistosomiasis japonica on Mindoro Island, Philippines, 

because the parasite infects domestic and wild animals 

besides humans. In the present study, we examined 
geographical characters such as longitude and latitude, 

topography, Iand use and chemical conditions of the soil 

and wat'er, of 48 spots where the snail colonies had been 

found, and made maps of the exact locations of their 

habitats based on these data. We, furthermore, inves-

tigated whether the application of satellite images 

would give us more appropriate information for analysis 

and clarification of the geographical character. This 

new technique had been roughly applied for a wide 

endemic area of schistosomiasis mansoni. However it 

has not been examined whether the techniques could be 

used in the geographical environments of the endemic 

areas where the schistosomiasis japonica is unevenly 

distributed. The longitude and latitude of the habitats 

were measured by pocket GPS. Each snail habitat was 

marked on the maps on a scale of 1: 50,000 published by 

NMRIA, and on a topographical division map which we 

drew as a result of field survey. Soil color was mea-

sured with a standard soil chart, soil texture by the 

finger method, and chemical components by the rapid 

soil nutrient tester. The pH of soil and water were 

measured by inserting a glass electrode of a pH meter at 

the habitat. The COD values and CaO contents of water 

were obtained by simplified methods. Satellite images 

derived from a ratio of red and red-infrared Spot HRV 

were modified geometrically to fit a topographical map 

on a scale of 1:50,000 and were analyzed with 3 bands of 

RGB by a personal computer. Based on the analysis on 

topography and conditions of soil and water, we con-

clude that favorable environmental conditions for the 

colonization of Oncomelania snails are divided into 

seven types. All these areas have the same conditions 

where the alluvial lowland was in the shade of tropical 

trees and the soils contained CaO and a small amount of 

Mn and Al, and their pH was neutral. It is easy to make 

out the topography, vegetation and land use by Spot 

image. Remote sensing was applicable not only to the 

place of aerial photographs but also to locating the 

habitat and their conditions, and to predict the possible 

10cation of the habitat. It is suggested that remote 

sensing is useful for the control program of schis-

tosomiasis japonica on Mindoro Island of the 
Philip pines. 

17 TELEPARASITOLOGY= A PROPOSAL FOR TELEMEDIClNE 
ON PARASITE DISEASES 

HIROSHI NAGATA AND HIROSHI MIZUSHIMA 
Cancer Information and Epidemiology Division, 

N ational Cencer Center Research Institute 

There are growing interests in telemedicine over 

the world. National Cancer Center has introduced and 

applied many telemedicine systems in the recent several 

years. And in the last year, we developed a new concept 

telemedicine system named NCC-image. It enables to 
establish teleconference with interactive remote collabo-

ration arnong more than two users over the internet. 

Most irnportant characteristics of NCC-image is (1) 

low initial cost, (2) Iow communication cost, and (3) 

high compatibility. Doctors can use it by using only a 

personal computer with a popularinternet browser. The 

communication cost is kept very low because it uses the 

internet as the transmission linkage. Additionally it can 

be used by most computers and browsers because it is 

implemented by java programming language. NCC-
image was designed mainly for pathological purposes, 
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and good results are obtained in telepathology of tissue 

and cytological samples. Additionally, we are develop-

ing a new telepathology system named World Wide 
Microscope (WWM) . WWM is an automatic micro-
scope system that enables to be remote-controlled via 

the Internet. We think the systems are probably useful 

to not only telepathology but also to remote conference 

and remote diagnosis of parasite diseases, especially 

malaria. In Japan, there is few specialist who can 

diagnose this disease correctly, even though we have 

more than a hundred patients every year. Contrary, 

there are many doctors who are used to treat various 

malarian cases in tropical countries. It seems beneficial 

for Japanese doctors, and probably for doctors of such 

nations, to make discussions on the diseases of remote 

patients with correspondently displaying microscopic 

blood images or other medical images on their personal 

computers. This is the basic concept of teleparasitology 

that we will propose in this study. To practice the 

international teleparasitology, to obtain a communica-

tion line with sufficiently broad band width is essential. 

NCC-image doesn't require very broad communication 

linkage, however we recommend at least ISDN Iine (64 

Kbps) to use it smoothly. We wonder whether enough 

ISDN Iines for the Internet are constructed or not in 

many tropical countries. However, this problem may be 

resolved sooner than we have expected, especially in 

Asia/Pacific region, because Asia-Pacific Advanced 

Network Consortium (APAN) , an international consor-

tium to promote research and development in advanced 

networking application and services in this region, was 

established in this year. Also the Japan Consortium 

(APAN-JP) will be established as a national organiza-

tion for APAN. APAN-JP will provide high-speed 
network for the Asia/Pacific region to encourage 
regional cooperation and collaboration. So we proposed 

a telemedicine plan to APAN-JP in the last July. If the 

plan is accepted, we wish to try international telepar-

asitology experiment among the region by using our 

systems. 

18 SURVEY OF PREVALENCE OF HUMAN OPISTHORCHIASIS, 
CERCARIAE IN SNAILS AND METACERCARIAE IN FISH OF 

NORTHEAST THAILAND 

KATSUHIKO ANDOl, YASUO CHlNZE11, AKIRA ISHI12, 

SMARN TESANA3, PAIBOON SITHITHAWORN3, VICHIT PlpITOGOOL3 

AND WEERAYUTT DAENSEEKAEW3 
Department of Medical Zoology, Mie University School of Medicine*, 

Department of Parasitology, Hamamatsu Medical School' and 

Department of Parasitology, Khon Kaen University School of Medicine3 

The opisthorchiasis caused by the liver fluke, 
Cipisthorchis viverrini (OV) , is an important parasitic 

disease in Thailand because it can lead to cholangiocar-

cinoma. We surveyed to determine the recent status of 

opisthorchiasis and other parasitic diseases by Grants-

in-Aid of International Scientific Research Program, 

Ministry of Education, Science and Culture. One hun-

dred and seventy nine stool samples (78%) were 
examined in Dondoo Village (population 230) in Khon 

Kaen Province in 1993. Eighty (45%) were infected 

with I to 3 kinds of parasites. The prevalence of OV 

was highest (61 samples-34%), followed in order by 

hookworm, G. Iamblia, minute intestinal fluke and 

Echinostome. Fourteen were infected with more than 2 

kinds of species. Re-examination was carried out in 

1994, 9 months after treatment. One hundred and forty 

four stool samples (63%) were examined and preva-

lence of OV was 26 (18%). While, 158 stool samples 

(52%) were examined in Khokklang Village (popula-

tion 306) in Khon Kaen Province in 1993. Sixty eight 

(43%) were infected with I to 3 kinds of parasites. The 

prevalence of OV was highest (49 samples-31%), foll-

owed in order by hookworm, S. stercoralis and G. Iamb-

lia. Twenty one persons were infected with more than 

2 kinds of species. Re-examination was carried out in 

1994, 9 months after treatment. One hundred and twenty 

five stool samples were examined and prevalence of OV 

was 29 (23%). In addition, infection rates of OV cercar-

iae in snails and OV metacercariae in fish were studied 

in the pond which is located between two villages for 2 

years. No cercariae of OV were detected from 15,955 

snails but 1,276 metacercariae of OV were detected in 

7,855 cyprinoid fish. 
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19 IS A JAPANESE 
ONE IN KURUME 

STRAlN OF SCHISTOSOMA JAPONICUM SAME 
DISTRICT AND IN YAMANASHI PREFECTURE? 

TERUAKI AMANO1, MIZUKI HIRATA2, TOSHI NAGATA1'3 

SATOKO OGlN04 AND YASUHIDE SAIT04 
Department of Parasitology, Yokohama City University 

School of Medicine~, Department of Parasitology, Kurume University 

School of Medicine', Department of Microbiology, Hamamatsu University 

School of Medicine3 and Departrnent of Parasitology, 

Azabu University School of Veterinary Medicine' 

Schistosomiasis japonica has been perfectly 
eradicated from Japan since an announcement of the 

Governor in Yamanashi Prefecture, which was the last 

endemic area of schistosomiasis japonica in Japan, that 

there is free from danger of infection. Now the life 

cycle of the Japanese strain of Schistosoma japonicum is 

maintaining only in the laboratories. There are two 

Japanese strains, in which one is originally from Kur-

ume (Kurume type; maintained in Department of 
Parasitology, Kururne University School of Medicine) 

and another is from Yamanashi (Yamanashi type; 
maintained in Department of Parasitology, Yokohama 
City University School of Medicine) . In this preliminary 

works we investigated these two types of a Japanese 

strain on the morphological and genetical findings. 

Those two types of a Japanese strain showed the diver-

gence in some points. (1) The length of male worms of 

Kurume type is longer than that of Yamanashi type, but 

the length of female worms of Yamanashi type is longer 

than that of Kurume type. The worms were recovered 

from C57BL/6 mice infected percutaneously with 20 

cercariae at 8 weeks of infection. (2) The size of 

matured eggs of Kurume type is statistically bigger than 

that of Yarnanashi type (Kurume; Iength 77.95~4.97 

mm, width 63.1~6.32 mm; Yamanashi; Iength 64.25dl 

3.69 mm, width 52.55d:3.69 mm) . The eggs were 
produced by pairs of worms, which were recovered from 

ddy mice at 8 weeks of infection and cultured in RPMI 

1640 medium including 10% FCS and I mM of D-
glutamine in vitro for 9 days after production. The 

spine of egg is clearly visible in Kurume type, but not in 

Yamanashi type. (3) The numbers of produced eggs 

were compared between two types. As we examined 
twice, the results were different. In one experiment, the 

number of produced eggs was almost the same 
(Yamanashi; 1,037i368, Kurume; 1,049~495), but in 

another experiment female wortn of Yamanashi type 

produced almost twice as many as those of Kurume type 

(Yamanashi; 2,451 :!:823, Kurume; 1,168~417) . A pair of 

worms was incubated in a well of 24 well culture plate 

with RPMI medium for 36 hr and more than 20 wells 
were investigated from each type in each experiment. In 

addition to these morphological findings, these two 
types of a Japanese strain and a Chinese strain (Guichi) 

were examined at the molecular level for genetic diver-

gence. The nucleotide sequence of the internal tran-

scribed spacer regions of the rRNA gene (ITSI and 

ITS2) was analyzed. As sequencing pritners, ETTS1 

and ETTS2 (Kane et al.. 1994) were used for ITSI and 

ITS2 respectively. The nucleotide sequences of part of 

the ITSI region of Yamanashi and Kurume had 85 and 

72% of homology to that of a Chinese strain. And the 

sequences of part of ITS2 region of Yarnanashi and 

Kurume had 86 and 72% of homology to a Chinese 
strain. The phylogenetic tree of ITSI and ITS2 region 

based on UPGMA method suggests that Yamanashi 
type is closer to a Chinese strain than to Kurume type 

phyogenetically. Although we need to investigate the 

morphology and the DNA sequence more in detail to 

distinguish two types as subspecies, our data suggest 

that a Japanese strain of Schistosoma japonicum should 

be expressed as a Japanese strain (Yamanashi) or a 

Japanese strain (Kurume). 
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20 INFECTIOUS DISEASES IN THE JICA TRAINEES FROM 
-PARASITES, HEPATITIS VIRUSES, 

DEVELOPlNG COUNTRIES 
ETC.-

MIKIO KIMURAI AND TAMI EGAWA2 
Department Infectious Diseases and Applied Immunology, Institute of 

Medical Science, The University of Tokyo* and 

Japan International Cooperation Agency' 

A growing number of foreigners including those 

from developing countries visit Japan, necessitating us 

to practice medicine for those people. Therefore, it is 

imperative to investigate the disease profiles in those 

counties which could be different from that of our 

country. As a part of this theme, we studied the infec-

tious diseases among JICA trainees, mainly focusing on 

parasites and hepatitis viruses they carry. A total of 

2,382 JICA trainees who visited Japan between August 

1991 and July 1997 were recruited. The numbers varied 

by country; the largest is 276 from Indonesia, followed 

by 217 from China and 120 from Thailand. After their 

arrival, informed consent was obtained for the examina-

tion of their blood and urine. Especially for HIV testing, 

the consent was obtained in a private atmosphere. With 

regard to parasites, whipworm ova were found most 

frequently, i. e. in 4.9% of the whole trainees. The 

positive rate was high in those from Vietnam at 36% 

(9/25), Bangladesh at 13% (6145) and Nepal at 12% 

(5/43). Next, ascaris ova were found in 2.5% of the 

total, in 40% (10/25) of those from Vietnam and in 8.9% 

(4145) of those from Bangladesh. Hookworm ova were 

found in 1.3% of the total, in 29% (5/17) of those from 

Papua New Guinea, and in 16% (4/25) of those from 

Paraguay. With regard to protozoa, giardia was found 

in 1.3% and Entamoeba histolytica in 0.8% of the whole 

trainees, with no preferential country distribution. 

HBs- Ag was detected in 4.6% of the total and distribut-

ed preferentially in southeast Asian and African coun-

tries. HCV-Ab was found in 0.8% of the whole trainees, 

and this agent was the most prominent that showed 
preferential country distribution, i. e. with increased 

rates in those from Cambodia at 21% (3114) , Mongolia 

at 20% (7/35) and Egypt at 15% (10/69). HIV-Ab was 

detected in 0.8% of the whole trainees most of which are 

confined to those from African countries. The positive 

rates described above for each agents may not be repre-

sentative of individual countries. One of the reasons is 

that the number of cases per country tested was some-

times too small. Another is that ages and the male/ 

female ratios were not matched. Nevertheless, such 

country profiles of infectious diseases would greatly 

help us in performing medical practice for foreigners. 

21 PREVALENCE OF INTESTINAL PARASITES AMONG JAPANESE 
RESIDENTS IN DEVELOPlNG COUNTRIES 

ATSUO HAMADA, EIICHI OKUZAWA, NAOKO HONDA, 
YASUSHI KAWABUCHI AND TETSUO NISHIKAWA 

Japan Overseas Health Administration Center, Labor Welfare Corporation 

We examined fecal specimens of Japanese residents 

in developing countries in order to know the prevalence 

of intestinal parasites in the group. One fecal specimen 

~was collected from each 981 (in 1995) and 1,276 (in 

1996) Japanese living in Asia, Middle East, East Europe, 

Africa and Latin America. The specimens were fixed 

with 10% formalin in each area, and were examined in 

Japan by concentration method (formalin-ether sedi-

mentation) to find protozoan cysts or helminth eggs, 

Cysts or ova of intestinal parasites were found in 29 (in 

1995) and 31 (in 1996) Japanese, indicating that the 

infection rate of intestinal parasites was 3.0% in 1995 

and 2.4% in 1996. The rate was high in Africa (5.7% : 

1995, 4.7% : 1996) and Asia (3.8% : 1995, 3.2% : 1996). 

Among all Japanese examined, the rate was higher in 

adult (3.7%) than in children (1.4%), and was elevated 

paralleled with their length of stay. Regarding to the 

species of the parasites, Giardia lamblia (17 cases) , 

Trichuris trichiura (14) and Ascaris lumbricoides (11) 

were detected frequently. Additionaly, 7 cases of 
Heterophyes heterophyes infection were found in Asia and 

Middle East. 
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The character of 57 Japanese infected with intesti-

nal parasites was further analyzed. The average age 

was 29.8yo and average length of stay was 20.2 months. 

Symptoms such as diarrhea and abdominal pain were 

observed in 37.5% of them. Especially, the Japanese 

infected with Giardia lamblia frequently had the symp-

toms. It is also noteworthy that 29.1% of the infected 

Japanese had the history of gastric diseases such as 

gastric ulcer. Among all Japanese examined, the infec-

tion rate was statistically significantly higher in the 

group with gastric diseases than that in the group 
without gastric diseases (p<0.005) . Although the infec-

tion rate of intestinal parasites among Japanese resi-

dents in developing countries dropped for the last dec-

ade, the rate is still higher than that in Japanese living 

in home country. It is necessary to continue preventive 

measures such as health education in order to eradicate 

intestinal parasitic infections from this group. 

22 THE KAP STUDY 
WITH 
ON INFECTIOUS DISEASE AND ITS 
JAPANESE OVERSEA TRAVELERS 

PREVENTION 

YASHIMA HODATEl, KEN OSAKA2, YASUHARU MATSUMOT03, 
TOKIKO SUZUK14, DAISUKE SUZUK14, NAOYUKI OKAMOT05 

AND TAKUSEI UMENA16 
Fukuoka Quarantine Stationl, National Institute of Infectious 

Diseases', Narita Quarantine Station*, Yokohama Quarantine Station', 

Kanagawa Prefectural Cancer Center= and 

Department of Health Policy and Planning, The University of Toky06 

[Purpose] KAP (Knowledge, Attitude and Practice) of 

Japanese oversea travelers and IEC (Information, comm 

- Education and communication) activity by travel 

agents to their guests were investigated to develop 

educational program to Japanese oversea travelers. 

[Methods] Investigation was carried out by question-

naires from August 1996 to January 1997. The question-

naires were delivered to travel agents and the persons 

who visited Yokohama quarantine station to be vac-

cinated. The questions (to the travelers) are travel 

history, means of obtainment of information, whether 

vaccinated or not, knowledge on preventive effective-

ness of vaccination and condom. the questions to travel 

agents were raised on whether information on such 
diseases is collected or not, how to collect it and also 

whether such information is offered to their guests or 

not. [Results] Overseas travelers: The total 262 questi-

onnaires were collected including 144 males and 118 

females. The mean frequency of travel to overseas was 

3.6 times and the main travel countries were 60 to 

developing Asian countries, 89 to Africa, 26 to Central 

and South America, 11 to world round travel, 38 to 

North America and Europe and so on. 218 persons 
equivalent to 83% had taken care of or concerned about 

infectious disease prevention, 228 (87%) had not 
believed the effectiveness of vaccination and 88 (34%) 

had believed the effectiveness of condom use in the 

prevention of HIV or HBV infection. 119 (45%) had 

collected information before traveling, 90 (34%) had 

vaccination against cholera but only 19 (7%) had taken 

anti-malaria drug. 142 (54%) had hoped collecting 
information about diarrheal diseases in future but only 

51 (19%) about arthropod borne diseases. 140 (53%) of 

the persons had expected travel agents to collect such 

health information in future, then followed by 70 (27%) 

of passport centers. Travel Agents: 19 (63%) of 30 

travel agents answered that they were collecting health 

information. Only 9 of them answered they had offered 

such information to their guests. But 21 (70%) of 30 

travel agents answered they would like to or should 

provide their guests with such information in future. 14 

(47%) of the agents had expected quarantine stations 

with broad rletwork to provide the health information 

with travelers. 9 (30%) agents expected tour conductor 

and 8 (27%) agents expected video display in the air-

craft as measures of health education for travelers. 

[Discussion] Many travelers had been vaccinated 
against cholera even though they did not believe the 

effectiveness of vaccine generally. Also more than one 

third of travelers did not believe the effectiveness of 

condorn use for the prevention of STD. It should be 

noted that less than one third of travel agents did not 

provide health information to their guests. In view of 

the above, the mass-education compaign on the health 

of overseas travelers should be promoted. 



42 

23 

AND 
AN EVALUATION OF IMMUNE RESPONSE TO MULTIPLE 
SIMULTANEOUS VACClNATION AMONG THE PERSONNEL 
OF JAPANESE SELF DEFENSE FORCES 
DETACHED TO PKO FIELDS 

TATSUYA FUJII, TOSHIROU KONDOH, NoRIYUKI KUWABARA 
AND TAKASHI SUZUKI 

Japan Self Defence Forces Central Hospital 

The immune pesponse and persistence of antibodies 

to simultaneous immunization against tetanus, Japanese 

encephalitis B, poliomyelitis, rabies, hepatitis B, cholera, 

hepatitis A and yellow fever in Japanese UN (United 

Nations) Peace-keepers were studied. 169 male person-

nel aged 19-52 who received full planned former 6 

vaccines and human irnmune serurn globulin (HISG) 

within 7 months before or after the second detachment 

to PKO (Peace keeping operation) in Cambodia (Group 

A) , 14 personnel who received a yellow fever vaccine 

before the second detachment to PKO in Mozambique 
(Group B) and 31 personnel who received inactivated 

hepatitis A vaccine before the second detachment to 

PKO in Golan-highland (Group O as well as several 

kinds of vaccine as mentioned above were investigated. 

The results of this study are summarized as follows : 

~) tetanus: Because all to the personnel had already been 

taken the tetanus toxoid vaccine when they enlisted in 

the forces, seroconversion rate showed almost 100% 

determined by passive haemoagglutination (PHA) tech-

nique prior to the vaccination in this plan. It has been 

keeping 100% consistently through 43 months after the 

vaccination in Group A. R Japanese encephalitis B: 

Seroconversion rate determined by complement fixation 

(CF) method was lower than by haemoagglutination 

inhibition (HD method. And seroconversion rate by HI 

was as much as 84% at the point of 42 months after the 

vaccination in this plan among the additional immunized 

group, whereas only 40% among the initial immunized 

Group A. R poliomyelitis: Seroconversion rate deter-

mined by CF method was lower than by neutralization 

test (NT), which has been keeping 100% even at 40 

months by NT method in Group A. ~ rabies: Ser-
oconversion rate reached almost 100% after the second 

or the third injection determined by enzyme immunosor-

bent assay (EIA) method, but nearly half of subjects 

turned to seronegative at 10 months after the third 

injection. R hepatitis B: Seroconversion rate turned to 

almost 100% after the third injection in Group A and 

kept more than 70% at 22 months after the third injec-

tion determined by radioimmunoassay (RIA) method, 

which resulted as we expected. C cholera: Immune 

response against cholera vaccine determined by aggluti-

nation test was very poor, especially against Ogawa 

type (seroconversion rate was less than 10% even at the 

best point of 6 months) , and alrnost all subjects were 

seronegative at 15 months in Group A. ~) hepatitis A: 

The effective duration of the passive immunity afforded 

by HISG was less than 6 months in Group A, whereas 

almost 100% of seroconversion rate was keeping more 

than 6 months in immunized troop by inactivated hepati-

tis A vaccine in Group C. Both were determined by RIA 

method. R yellow fever: 80% of seroconversion rate by 

HI and 100% by NT method were obtained, whereas less 

than 60% by lgM-captured enzyme linked immunosor-

bent assay (ELISA) at 6 months in Group B. These 

data were investigated at Fundacao Oswaldo Cruz in 

Brazil. Overall, it can be concluded that simultaneous 

and multiple immunization against tetanus, Japanese 

encephalitis B, poliomyelitis, rabies, hepatitis B, hepati-

tis A and yellow fever in adults would be effective as 

much as being expected respectively by immunized 
se parately. 




