
VOL．23NO．1 MARCH1995

CONTENTS

Original　article

　Fukuhara，H．，Ishimine，T．，Futenma，M．and　Saito，A。

　　Extracellular　and　Intracellular　Activity　of　Antibiotics　against

　　β祝娩hol惚παヵs6麗40窺αll81and　Their　Therapeutic　Effects　to

　　Experimental　Pneumonia　in　Mice・… ・1－7

Tahat　M．R．A．S．，Ichinose，A．，Uemura，H．and　Kanbara，H．

　丁勿卯％oso〃観6襯癬：Unique　Concavities　on　the　Surface　Membrane

　of　Pararosaniline－induced　Akinetoplastic　Clones　as　Revealed

　玲y　Scanning　Electron　Microscopy… ・9－13

Noda，S．，Muhoho　N．D．，Habe，S．，Makiya　K　and　Aoki，Y。

　Interaction　Between　B銘1初％s8’Jo60s郷andα8ρ勿加ル77㎎初召αat　a　Transmission　Site

　of　Schistosomiasis　in　Kwale，Kenya…・……　　　　　　　　　　　　　　　　　　　　　　　15－20

Matsuda，S．

　A　Study　of　Fatigue　Complaints　among　Workers　Exposed　to　Heat　Environment

　in　an　Electronic　Company　in　Hanoi，Vietnam…… 一21－24

Procee面ngs　of　XXXVI　Annual　Meeting　of　Japanese　Society　of

Tropical　Medicine

　Contents　・

　Prize　Winner’s　Lecture（JSTM　Young　Investigator　Award）一…

　Special　Lecture　…

　Simposium　・・………

　General　Presentation………・

一25

・・29

－30

－35

－42



Jpn. J. Trop. Med. Hyg., Vol. 23, No. l, 1995, pp. 1 7 
1 

EFFICACY OF ANTIBIOTICS AGAINST 
EXTRACELLULAR AND INTRACELLULAR 
B URKHOLDERIA PSE UDOMALLEI, A N D 
THEIR THERAPEUTIC EFFECTS ON 
EXPERIMENTAL PEUMONIA IN MICE 
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Abstract: We examined the effects of 14 antibiotics on the isolated strains of B. pseudomallei from melioidosis 

patients in Thailand. The organisms caused pneumonia and was found to survive in macrophages in mice. 

Thirteen strains of B. pseudomallei isolates showed resistance to avariety of antibiotics such as ampicillin, 

cefazolin, cefotiam, gentamycin, erthromycin, and clindamycin. Piperacillin,'ceftazidime, ceftizoxime, minocy-

cline, ciprofloxacin, Ievofloxacin and ofloxacin were moderately active antibiotics. Imipenem was the most 

active antibiotic. Efficacy of imipenem and levofloxacin were also examined against the organism in the 

macrophage. Imipenem showed the strong MIC, (MIC=0.125 mg/L) , but a 4 x MIC dose did not inhibit 
intracellular growth of the organism in mice peritoneal macrophages. In contrast, a 4 x MIC of levofloxacin 

inhibited the intracellular growth although the MIC=1 mg/L. Levofloxacin therapy showed a significantly 

(P<0.01 or P < 0.05) higher survival rate than imipenem/cilastatin, piperacillin and minocycline against 

experimental B. pseudomallei pneumonia in mice. Imipenem/cilastatin and ceftazidirne showed almost the 

same effectivity against the. infection, although imipenem/cilastatin required half the dosage of ceftazidime. 

Levofloxacin may be the first choice in the treatment of melioidosis caused by B. pseudomallei. 

Keywords: Burkholderia pseudomallei; Pseudomonas pseudomallei; Melioidosis; facultative intracellular path-

ogen; Levofloxacin 

INTRODUCTION 

Melioidosis is an infectious disease of man and 

animals caused by the Gram-negative rod species of 

bacterium Burkholderia pseudomallei(formerly 
Pseudonomas pseudomallei) (1) . The disease is endemic 

in tropical countries which locate between latitude 20' 

north and 20' south such as southeast Asiaand northern 

Australia(2). However, melioidosis has occasionally 

occurred elsewhere probably carried by travellers or 

military personnel from such endemic areas (3) . Clinical 

manifestations of melioidosis are septicemia, pneumonia 

and visceral abscess (4) . 

The mortality rate of severe melioidosis has been 

improved by the introduction of ceftazidime to be treat-

ment since 1983 (5). Recently, Parksachartvuthi et al 

(1990) reported that B. pseudomallei showed is a charac-

teristic feature as facultative intracellular bacterium 

(6) . We have therefore examined the MIC and MBC of 

14 antibiotics against isolated L1. pseudomallei as well as 

the effects of antibiotics on the intracellular organism in 

mice macrophage. The therapeutic efficacy of 5 kinds 

of antibiotics was also examined by eliciting pneumonia 

with the isolates in mice. We followed guideline mea-

sure for biohazard-control. 

MATERIALS AND METHODS 

Bacterial strains 

Thirteen strains of 1~. pseudomallei were kindly 

provided by Dr. Prasit Tharavichitkul and Dr. Charlie 

Phornphutkul, Faculty of Medicine, Chiang Mai Univer-

sity, Thailand. These strains were kept in sterile skim-

med milk pH 7.4(Difco Inc, Detroit, USA), at -80'C, 
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and incubated for 48 hr before use in each experiment. 

A11 strains had been recently isolated from sputum or 

blood of clinical pneumonia or sepsis cases in Thailand. 

B. pseudomallei SP-237 was obtained from sputum cul-

ture of pneumonia. 

Antimicrobial agents 

The following antibiotics were used in this experi-

ment: ampicillin (Meiji Pharmaceutical Co. Ltd, Japan) , 

piperacillin (Toyama Chemical Co. Ltd, Japan) , cef-

azolin (Fujisawa Pharmaceutical Co. Ltd) , cefotiam 

(Takeda Chemical Industries, Ltd, Japan) , ceftazidime 

(Glaxo Japan Laboratories Co. Ltd, Japan) , ceftizoxime 

(Fujisawa Chemistry Co. Ltd, Japan) , imipenem (Banyu 

Pharmaceutical Co. Ltd, Japan) , gentamicin (Sionogi & 

Co. Ltd, Japan) , minocycline (Lederle Japan Ltd, USA) , 

ciprofloxacin (Bayer Japan Co. Ltd, Japan) , ofloxacin 

(Daiichi Pharmaceutical Co. Ltd, Japan) , Ievofloxacin 

(Daiichi Pharmaceutical Co. Ltd, Japan) , clindmycin 

(Upjohn Japan Co. Ltd, Japan) , and erythromycin 
(Dainihon Pharmaceutical Co. Ltd, Japan) . 

MIC and MBC determination 

The organisms were grown overnight in CSMHB 
{cation supplemented Mueller-Hinton Broth (BBL, 
Cockeysill, USA) ; Mueller-Hinton broth 1 Iiter+Mg2+ 

25mg/L+Ca2+ 50mg/L by incubator in room air at 35' 

C}. The inoculum size was determined by diluting an 

overnight growth of bacteria and comparing the turbid-

ity with a 0.5 McFarland standard. The bacterial cul-

tures were diluted in 0.9% saline to achieve a final 

concentration of I >< 105 CFU/ml. Subsequently these 

were inoculated in U-bottom microdilution trays along 

with control organisms and incubated aerobically for 24 

hr at 37"C. The concentrations of antibiotic after inocu-

lation ranged from 64 to 0.0625mg/L. The MIC was 
determined as the lowest dilution of antibiotic concen-

tration that showed no turbidity after overnight incuba-

tion in room air at 35'C. The MBC of ~. pseudomallei 

SP-237 was defined as the lowest dilution of antibiotic 

that completely inhibited growth on nutrient agar (BBL, 

Cockeysvill, USA) after a further overnight incubation 

in room air at 35'C. 

Intracellular antirnicrobial ~ctivity 

The mice were injected intraperitoneally with 

Roswell Park Memorial Institute(RPMD medium. The 
mononuclear cells were adjusted to a concentration of 

1 x 106cell/ml, by counting cell in a Neubauer counting 

chamber after staining with Tripan blue solution. The 

cell suspension (1 mD was placed in each well of a 24 

well flatbottom tissue culture plate (Nuncon, Denmark) 

and incubated in the presence of 10mg/L gentamycin for 

3 hr in 5% C02/air at 37'C. After incubation, the wells 

were washed five times with sterile warm RPMI 
medium to remove nonadherent cells. The adherent 
cells were referred to below as the macrophages. B. 

pseudomallei SP-237 (1x 107 cfu) and marophages (1x 

106) were incubated in RPMI medium for I hr. B. 

pseudomallei SP-237 did not multiply in the medium 

after the macrophages were washed five times. New 

media with 0.5 mg/L imipenem (4 x MIO , and 4 mglL 

levofloxacin (4 x MIO were added to wells and incubat-

ed in 5% C02/air at 37'C. After O, 3, 6, 12, 24 hr, the 

cultured macrophages were harvested in 9 ml of sterile 

distilled water, then vortexed for 30 sec to lyse the 

macrophages cornpletely with out killing the bacteria. 

The bacterial suspensions were diluted appropriately, 

and 0.Iml was inoculated on nutrient agar to determine 

the nurnber of viable ~. pseudomallei SP-237 in each 

well. 

Experimental B. pseudomallei pneumonia in mice model 

Six-week-old male Bulb/c mice weighing 18-20g 

were purchased from Shizuoka Laboratory Animal 
center (Shizuoka, J~Pan) , fed in a specific pathogenfree 

(SPF) environment with a 12 hr light-dark cycle and 

used for the experiments. B. pseudomallei SP-237 was 

used throughout this experiment. Mice were anesthet-

ized subcutaneusly with 0.25 ml of 10% pentobarbital 

sodium (Dainihon Pharmaceutical Co. Ltd, Japan) and 

infected by the intratracheal route with 3.2 x 103 cfu per 

0.05ml. 

Lung stamp specimen from B. pseudomallei SP-237 
infected mice 

The stamped specimens of the dissected lung were 

obtained at 72 hr after infection from mice receiving 

levofloxacin therapy or none at all. These specimens 

were stained with acridine orange and were observed 

through the fluorescence microscope. Levofloxacin 

therapy (10mglkg) was initiated at 24 hr after the 

inoculation. Levofloxacin was administered orally 

twice a day for 60 hr. Lungs of controll mice were 

observed before inoculation. 

Treatment schedule 

Five antibiotics were chosen with relatively high 

activity as measured by MIC. The infected mice were 

injected subcutaneusly (ceftazidime, imipenem/cilas-

tatin, piperacillin, minocycline, or vehicle), or adminis-

tered orally (levofloxacin) twice a day for 7 days. Each 
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dose was 200mg/kg(ceftazicime, piperacillin) , 100mg/ 

kg(imipenem/cilastatin) or 10mg/kg(levofloxacin, 
minocycline) starting at 24 hr after infection. Control 

mice received 0.Iml of physiological saline(vehicle) . 

Each group consisted of ten kinds, n= lO. Mortality was 

recorded daily for 14 days. The statistical significance 

of data was determined by the generalized Wilcoxon 

test. 

Table 1 Minimum inhibitory concentration (MIO of 

14 antibiotics against 13 isolates of B. 
pseud omall ei 

Antibiotics Range 
MIC (mg/mL) 
50% 90% 

Penams 
Ampicillin 

Piperacillin 

Cephems 
Cef azolin 

Cef otiam 

Cef tizoxime 

Cef tazidime 

Carbapenem 
Imi penem 

Quinolones 
Of loxacin 

Ciprof loxacin 

Levof loxacin 

Aminoglycoside 
Gentamycin 

Tetracyclin 

Mynocycline 

Lincomycin 
Clindamycin 

Macrolide 
Erythromycin 

8- > 64 
O . 5-1 

> 64 

64- > 64 
O . 5-1 

O . 5-1 

O . 125 

2~8 
1-4 
l-4 

> 64 

> 64 
1 

> 64 

64 
1 

1 

O . 125 

2 

1 

1 

> 64 

> 64 

1 

> 64 

64 
1 

1 

O . 125 

4 

2 

2 

> 64 

RESULTS 

MICs and MBCS 
The results of drug susceptibility tests with B. 

pseudomallei are shown in Table l. Imipenem was the 

most active antibiotic. Piperacillin, ceftazidime, ceft-

izoxime, minocycline, ofloxacin, Ievofloxacin and cipro-

floxacin were moderately active antibiotics which had a 

MIC90 of ;~4ug/ml. Ampicillin, cefazolin, cefotiam, 

gentamycin, clindamycin and erythromyc in showed 
resistance againstall strains of B. pseudomallei. 

The MIC and MBC of 13 antibiotics against B. 
pseudomallei SP-237 are shown in Table 2. Imipenem 

was most strong bactericidal activity. Piperacillin, 

ceftazidime, ceftizoxime, and levofloxacin were moder-

ately strong bactericidal activity. Minocycline did not 

1 06. 

1 o~ 

a) 104 
~ 
, :D 
LL 

O 10~ 

1 02 

1 O1 

IPM (4Mlc) 

LVFX (4MIC) 

O . 5-1 

> 64 

> 64 

1 

> 64 

> 64 

1 

> 64 

> 64 

Table 2 

n=13 

Comparision of MIC and MBC of 13 

10 
Hours 

Figure I Intracellular growth of B. pseudomallei in per-

itoneal macrophage prepared from mice. Macro-

phage monolayers were inoculated, incubated 
for 3 hr and then washed. Either levofloxacin or 

imipenem was added at I hr after inoculation 

with the bacterium. Each point represents the 

mean viable count in cfu~S.D. of nutrient agar. 

antibiotics against B. pseudomallei SP-237 

Antibiotics MIC MBC (mg/L) 
Penams 
Ampicillin 
Piperacillin 

Cephems 
Cef azolin 

Cef otiam 
Cef tizixime 

Cef tazidime 

Carbapenem 
Imipenem 

> 64 

0.5 

> 64 

> 64 
1 

1 

O . 125 

>8 
1 

>8 
>8 
2 

2 

0.5 

Antibiotics MIC MBC (mg/L) 
Quinolones 
Of loxacin 

Levof loxacin 

Aminoglycoside 
Gentamycin 

Tetracyclin 
Mynocycline 

Lincomycin 
Clindamycin 

Macrolide 
Erythromycin 

2 

1 

> 64 

1 

> 64 

> 64 

4 

2 

>8 

8 

>8 

>8 
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(a) 

(b) 

(c) 

Figure 2 Fluorescence micrograph of lung stamp specimen from B. pseudomallei infected 

mouse by the intratracheal n~)ute at /~2 hr after the inoculation(3.2xl03 cfu per 0.05mD. 

Intracellular and free organisms ~vith acridine orange stain were observed (arrow). (a) 

Normal lung. (b) Lung ~vithout the treatment. (c) I_ung_ ~vith the treatment; Ievofloxacin 

(10mglkg) was initiated 24 hr after the inoculation. Treatment was administrated orally 

twice a day. Magnification: x 1,000 
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Figure 3 Cumulative survival rate of experimental pneumonia by the intratracheal route 

with B. pseudomallei (3_2 x 103 cfu per 0.05 mD in mice in treatment and vehicle group. 

Treatments were given subcutaneusly (ceftazidime, imipenem/cilastatin, piperacillin, 

minocyclin, or vehicle) or administrered orally (levofloxacin) twice a day for 7 days. 

Control mice received 0.1 ml of physiological saline (vehicle) . 

show strong activity with MBC. B. pseudomallei SP-237 

showed resistance as measured by MIC and MBC 
against ampicilin, cefazolin, cefotiam, gentamycin, clin-

damycin and erythromycin. 

Intracellular antimicrobial activity against B. 
pseud omallei 

The number of bacteria in the macrophages were 

shown in Figure 1. The imipenem at 0.5mg/L (4xMIO 

did not inhibit the intracellular growih of B. pseudomal-

lei whereas levofloxacin at 4mg/L (1XMIO remark-

ably inhibited. 

Existence of B. pseudomallei SP-237 in the lung of 

infected mice with or without therapy 

Intracellular and free organisms were strained in 

lung stamp specimens from mice infected with B. 
pseudomallei SP-237 without therapy with acridine 

orange and observed by fluorescence microscope. No 

organisms were observed in the lungs of control mice 

and one variation of free organis was observed in lungs 

of the infected mice receiving therapy (Figure 2) . 

Effects of antibiotics against experimental ~. 
pseudomallei pneumonia in mice model 

The ability of five antibiotics to affect the survival 

rate of mice infected with B. pseudomallei is shown in 

Figure 3. A11 control mice receiving vehicle alone died 

within 7 days after infection. Incontrast, mice treated 

with levofloxacin showed an increase in survival (80%) . 

Levofloxacin therapy showed a significantly (P < 0.01 or 

P < 0.05) higher survival rate than minocycline (10%), 

piperacillin (20%) and imipenem/cilastatin (40%) . 

DISCUSSION 

Melioidosis was first described in Rangoon in 1912 

(7) . In recent years, melioidosis has been recognized as 

a common cause of illness and death in northeast 
Thailand (2) . There have been two reports of Japanese 

melioidosis patients to date (8, 9). Melioidosis is a 

disease which is associated with high mortality rate, 

particularly the pneumonia and sepsis forms (2-4) . 

B. pseudomallei is naturally resistant to many anti-

biotics (10-12) . The mortality rate of severe melioidosis 

was reduced from 70% to 40% by ceftazidime therapy 

(13) . We expected to find an improved therapy because 

the survival rate is still low. We therefore examined the 

activity of 14 antibiotics against B. pseudomallei in vivo. 

Imipenem showed the highest activity, followed by 
piperacillin, ceftazidime, ceftizoxime, minocycline, Ievo-

floxacin, ciprofloxacin and ofloxacin. The MBC of 

antibiotics were 2-4 fold less than MIC except in the 

case of minocycline. Minocycline's MBC may be a 
factor of eight less than its MIC by reason of it being a 

bacteriostatic drug. Livermore et al (1987) reported B. 
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pseudomallei produced beta-1actamase of the same 
weakly inducible but other factor (e.g. poor drug 
penetrationb or low target affinity) may contribute to 

the beta-lactams resistance of the organism (14) . B. 

pseudomallei is a facultative intracellular growih of 

organism such as the genera Salmonella. Shigella and 

Listeria (15, 16, 17) . We speculated that B. pseudomallei 

survived and multiplied in phagocytes despite of therapy 

with effective antibiotic with MIC against the pathogen 

in vitro. Beta-lactams have generally poor penetration 

into phagocyies (18) . Gaja et al(1992) found that the 

ratios of intracellular/extracellular drug concentration 

of levofloxacin in human neutrophils was 8.83 ~ 1.27 (19) . 

Imipenem 0.5mglL(4 x MIO did not inhibit the intracel-

lular growih of B. pseudomallei in macrophages, where-

as levofloxacin 4mglL(4 x MIO could inhibit it. Levo-

floxacin was significantly more effective than ceft-

azidime, imipenem/cilastatin, piperacillin and minocy-

cline against B. pseudomallei pneumonia in mice. Pene-

tration of levofloxacin into the lung was presumably 

higher than that of ciprofloxacin, as lung concentrations 

attained with the related drug ofloxacin after oral 

administration was 2-3 fold higherthan ciprofloxacin 

(19). Levoxacin, the (S)-(-)-isomer of ofloxacin, 

showed generally twice the antibacterial activity of 

ofloxacin (2D. Ofloxacin given orally was more effec-

tive than ciprofloxacin against S~lmonella typhimurium 

infection in mice despite of ciprofloxacin being twice as 

effective as ofloxacin in vitro (15) . As S~lmonella is a 

facultative intracellular bacterium, Ievofloxacin may be 

able to penetrate in to macrophages more effectively 

than ciprofloxacin. The ability of B. pseudomallei to 

survive and multiply in macrophages may be supposed 

to be the cause of the difficulty of treatment of 
melioidosis and the high rate of relapse. 

In summary, Ievofloxacin showed high intracellular 

activity in vitro and was effective against B. pseudomal-

lei pneumonia in mice in vivo. Levofloxacin may have 

a useful clinical role in melioidosis caused by B. 

pseudomallei in humans. 
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TR YPANOSOMA EVANSI= UNIQUE CONCAVITIES 
ON THE SURFACE MEMBRANE OF PARAROSANILINE-
INDUCED AKINETOPLASTIC CLONES AS REVEALED 
BY SCANNlNG ELECTRON MICROSCOPY 
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HARUKI UEMURA 

1995 

Abstract: Pararosaniline-induced akinetoplastic clones of Tmpanosoma evansi which lack DAPI-stainable 

kDNA network were characterized by scanning electron microscopy. Independent batches of akinetoplastic 

parasites from two passages in mice were observed to have similarities with parental kinetoplastic strain 

with respect to shape, form, and pleomorphism. The marked difference in surface topography was noted 

between the wildtype and the mutant as unique concavities on the cell surface of the latter. These 
concavities are variab]e in size, number and extent and may be inheritable. In addition, akinetoplastic cells 

were found to undergo active longitudinal binary fission and filopodia formation as reported by others. 

These observations suggest that the kDNA-deficient mutants of T. evansi have maintained their basic 
functions of cell division and infectivity and, therefore, the concavities on their surface are not detrimental 

to their existence. 
Keywords: Scanning electron microscopy, Tmpanosoma evansi, akinetoplastic form, surface concavity 

INTRODUCTION 

Tmpanosoma evansi is a haemoflagellate which 
causes a wasting disease called surra (also as desren-

gadera or murrina in local language) in domestic ani-

mals particularly camels, horses and cattle. It has a 

wide geographical distribution ranging from North 

Africa, Asia and South America. Although it is most 

closely related to Tmpa, nosoma brucei, it has deviated to 

a very simplified life cycle without invertebrate-related 

stages and, hence, morphology, as an adaptation to a 

mechanical mode of transmission by horseflies and 
other biting insects (Hoare, 1967, 1972). 

However, Iike all other members of the order 
Kinetoplastida, T. evansi possesses a kinetoplast DNA 

(kDNA) albeit its reduced size which reflects the lack 

of respiratory processes in the mitochondrion (Borst 

and Hoeijmakers, 1979).. In lieu of this feature, this 

trypanosome is susceptible to mutate spontaneously into 

forms with altered kDNA, the so-called dyskinetoplas-

tic and akinetoplastic forms (Hoare, 1954). Sponta-

neous mutants account for about 3-6% of a given popu-

lation (Inoki et al., 1962). These mutants are mor-

Department of Protozoology, Institute of Tropical Medicine, 
*TO whom all correspondence should be addressed. 

phologically similar to the wildtype except for the 

marked difference revealed by transmission electron 

microscopy as the replacement of the kDNA network by 

an electron-dense body referred to as the kinetoplast 

remnant (Vickerman and Preston, 1976) . In addition, 

although the fundamental functions of the akinetoplas-

tic cells are not much different from the kinetoplastids 

with respect to viability, infectivity, and-ability to proli-

ferate, we have previously observed that the akineto-

plastic parasites have a delayed rate of cell division and, 

therefore, a slower growih (silva-Tahat et al., Res., in 

press) . 

In the present paper, we further characterize para-

rosaniline-induced akinetoplastic clones of T. evansi by 

scanning electron microscopy and describe their mor-

phological features. We show that only the mutants 

have unique surface concavities which may be inherita-

ble and further demonstrate that they undergo active 

longitudinal binary fission and filopodia formation in-

dicating that the concavities are not harmful for the 

parasites. 

Nagasaki University, Japan 852 
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Figure 1 DAPI fluorescence micrographs. (A) Kinetoplastid 

with 2 fluorescent particles, a large nuclear DNA 

(arrowhead) and a small kDNA (arrow) . (B) An 
akinetoplastic form with a single large fluorescent 

body, i.e., the nuclear DNA. Bars, I pm. 

MATERIALS AND METHODS 

Parasites 

A kinetoplastic Tansui strain of Trypanosoma evan-

si isolated from a waterbuffalo was kindly provided by 

Dr. K. Fujisaki (National Institute of Animal Health, 

Tsukuba) and was used in the study. Parasites were 

cultured and maintained by passage in 8-week-old ICR 

mice. 

Induction and cloning of akinetoplastic parasites 

was accomplished according to Inoki (1960) . Briefly, 

the kinetoplastic strain was induced to become akineto 

plastic by succe8sive injections of infected mice with 10-

20 pglg of pararosaniline. Akinetoplastidy was assess-

ed by 2,4-diamidino-6-phenylindole (DAPD staining of 

tail blood samples following the method of Hajduk 
(1976). Mutants were eventually cloned by single-cell 

isolation and propagated in mice. The akinetoplastic 

nature of the mutants was further confirmed by South 

ern hybridization analysis using kDNA probes (silva-

Tahat et al., in press) . 

Figure 2 Scanning electron micrographs. (A) A representa-

tive photomicrograph of the kinetoplastid. Note 

typical trypanosome surface topography. (B) 
Akinetoplastic clone bearing concavity at the 
10wer third of the cell body and a more shallow one 

at the anterior region (conjoined arrows) . Short 

processes of segmented filopodia (arrowhead) 
arise from the surface of the free flagellum, (O A 

number of deep potential concavities (arrow) gath-

ered together at the anterior portion of the akineto-

plastic body. Bars, I pm. 

Electro･n Microscopy 

Infected blood sample was collected by cardiac 

puncture. Parasites were isolated and purified by pass-

age through DE52 anion exchange column. Both kineto-

plastic (passage 5, K5) and established akinetoplastic 

clones (passages 3 and 4, AK3 and AK4, respectively) , 

which have been maintained in the absence of 
the dye, were suspended and washed in O . 1 6 M phosphate-

saline glucose ( PSG) buffer ( pH 7.4 ) consisting of 

0.0113M NaH2P04.2H20, 0.0486M Na2HPO., O.0436M 
NaCl, and 0.0555M dextrose prior to fixation in 2% 

gluteraldehyde. Bloodstream trypomastigotes were 



Figure 3 Scanning electron micrographs of akinetoplastic 

forms during cell division. (A) A trypanosome 
which bears a small concavity (arrow) at the 

posterior end is in the process of longitudinal 

binary fission. One of the daughter cells extends a 

filopodium (arrowhead) from the flage]lum. 
Vesicular structures (asterisk) on the surface of 

the posterior ceil body may denote primordial 

filopodia. Both daughter cells exhibit a slight 

degree of torsion at the anterior regions. (B) Pre-

sumably the final stage of cell division whereby 

daughter trypanosomes are still attached at their 

posterior broad terminal prior to complete division 

and separation. Note the presence of concavities 

(arrow) at the fused broad ends of both trypomas-

tigotes and filopodium (arrowhead) in the same 

region of the lower trypomastigote. The upper 
trypanosome is very slightly twisted. Bars, I ,!m. 

subsequentiy prepared for scanning and transmission 

electron microscopy following standard procedures. 

RESULTS AND DISCUSSION 

Pararosaniline caused the deletion of a DAPI-fluo-

rescent kDNA in Trypanosoma evansi (Figure l). The 

absence of the kDNA in the akinetoplastic parasites was 
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Figure 4 Scanning electron micrographs af akinetoplastic 

trypanosomes showing filopodia (arrowhead) . (A) 

Filopodia arise from the flagellum at the anterior 

region and from the posterior portion where it is in 

close proximity with one of the concavities 
(arrow) present. The former seems relatively 
smooth while the latter appears to be segmented. 

(B) Several filopodia Qf various length extending 

from the posterior end of the parasite. The longest 

appendage appears to be segmented and termi-
nates with a vesicular structure (asterisk) . Contin-

uations of the filopodia over the cell surface are 

8hown adjacent to the concavities. Bars, I pm. 

further confirmed by Southern Blot analysis (Silva 

-Tahat et al., in press) . The mutants were established 

and cloned in mice, and processed for scanning .as well 

as transmission electron microscopy. 

In comparison with T, brucei, bloodstream 
trypomastigotes of T. evansi exhibited similar shape, 

form and pleomorphism as documented by Hoare 
(1972). While some of them may be long and siender 

having elongated, flagella, some of them are short and 

stumpy possessing short flagella. These forms have 

been observed in both kinetoplastic and akinetoplastic 

clones of 7'. evansi. According to Hoare (1972), the 

mean measurements of the stumpy, intermediate, and 

slender forms are 16.819.6 /Im, 19.5-20.7 pm, and 23.0-

24.9 /Im, respectively. In the kinetoplastic population, 
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Figure 5 A transmission electron micrograph of an akineto-

plastic parasite showing electron-opaque bodies 

(arrowhead~ within the mitochondrial vesicle 
(mv) , the hollow space of the concavity (c) , and 

the flagellar pocket (fp) . Note that although the 

concavity and flagellar pocket appear to be filled 

with the same amorphous material, the presence of 

the flagellum (arrow) distinguishes the latter from 

the former. Bar, I ,Im. 

the stumpy form mea~ured 16.8l9.3 pm in length with a 

mean of 18.3iO.69; the intermediate form was 19.7-21.6 

/tm with a mean of 20.8i0.65; and the slender form was 

22.9-26.1 /tm with a mean of 24.1i2.01. On the other 

hand, within the akinetoplastic population, the stumpy 

form measured 13.8-19.5 pm with a mean of 17.6~2.94; 

the intermediate form was 19. .5-21.8 pem with a mean of 

20.8~0.63; and the slender form was 22.5-24.7 pm with a 

mean of 23.2iO.99 (representative trypomastigotes are 

shown in Figure 2) . Although there is some degree of 

variation, these measurements fall within the range Qf 

those recorded by Hoare (1972) . 

The surface of the streamlined akinetoplastic para-

site body was essentially smooth and relaxed although a 

very slight degree of torsion was observed in dividing 

forms (Figure 3). Of prime interest, however, scanning 

electron microscopy has illustrated for the first time the 

presence of concavities or pockets on the surface of 

more than 90% of akinetoplastic cells in the sample. 

The orientation and extent of twisting of the remaining 

akinetoplastic forms did not allow observation of the 

presence of concavities. The concavities varied in size, 

depth, number and location on the surface membrane 

(Figures Z-4) . Most were found at the posterior portion 

of the trypomastigote. An extreme case with respect to 

size, depth and number of concavity formati,on was 

observed in some akinetoplastic cells (AK4). Under the 

transmission electron microscope, however, they are 

seen as hollow spaces filled by an amorphous material 

and lined by the cell membrane (Figure 5). These 
concavities were apparently absent on the kinetoplastic 

body surface (Figure 2). 

The functional significance of the concavities found 

on the surface of the akinetoplastic cells is not under-

stood. Nevertheless, pararosanil, 1'ne was able to induce 

mutation in the kDNA of the kinetoplastid thereby 

producing akinetoplastic forms in agreement with the 

results of Inoki et al. (1962). Other dyes (e.g., acri-

flavine, ethidium bromide) and antitrypanosomal drugs 

(e.g., berenil, samorin) have likewise been shown to 

exert the same effect on other trypanosomes (Hajduk, 

1978; Shapiro and Englund, 1990) . Notwithstanding, it is 

also possible that pararosaniline could have produced 

the concavities. We cannot rule out the possible mem-

brane destabilizing effects of this dye. Drugs such as 

adenine nucleoside trypanocides (e.g., Puromycin, Cor-

dycepin) and diamidines have been shown to interact 

with membrane biosynthesis in T'. rhodesiense (Mac" 

adam and Williamson, 1969, 1972). Further studies on 

the mechanism of action of pararosaniline and scanning 

electron microscopy of spantaneous mutants may help 

clarify this observation. 

However, despite the presence of concavities, a 

significant number of akinetoplastic trypanosomes were 

observed to be in the process of cell division. Fission 

appears to be initiated at the anterior portion bearing 

the flagellum and culminated at the posterior broad 

terminal of the parasite (Figure 3) . Longitudinal binary 

fission is evident. In addition, attached to the posterior 

(proximal to the concavities) and anterior (usually 

from the free flagellum) regions of the akinetoplastic 

bloodstream trypomastigotes are thread-1ike structures 

known as filopodia (Figure 4). Filopodia were likewise 

seen in kinetoplastic parasites (not shown) . The 

filopodia are known to possess the variant surface 

glycoproteins, or VSGs, (Vickerman and Luckins, 1969) 

and their formation has been implicated as the shedding 

of surface antigens (Cherian and Dusanic, 1977) . The 

terminal vesicular structure at the tip of the filopodium 

(Figure 4B) appears to indicate that it is in the process 

of rounding off to be subsequently detached from the 

appendage. Similar vesicles were found in transmission 

electron micrographs of akinetoplastic forns (not 
shown) . 

The concavities were found in (1) established 

mutants collected from two passages in mice, AK3 and 

AK4, which have been grown and maintained in the 
absence of the dye, and (2) both daughter trypomas-

tigotes (Fig. 3B) indicating that they are more likely to 

be inheritable features of the akinetoplastic clones. Our 



observations of akinetoplastic trypomastigotes undergo-

ing cell division and filopodia formation clearly imply 

that they still perform the fundarnental activities of 

multiplication and infection comparable to the normal 

parasites. In conclusion, therefore, pararosaniline-in-

duced akinetoplastic clones of T. evansi possess harm-

less unique cell membrane concavities. 
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INTERACTION BETWEEN BULINUS GLOBOSUS AND 
CLEOPATRA FERRUGINEA AT A TRANSMISSION 
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Abstract: Snail survey data collected in a srnall village in Kenya from April 1984 to March 1991 were used 

to analyze the interaction between Bulipu,is globosus (intermediate host of Schistosoma haematobium) and 

Cleopatra ferruginea (unsusceptible snaiD. An inverse correlation was observed between the two snail 

populations. This finding leads to the suggestion that C. fern,lginea has limiting effects on B. globosus 

population. The relative penetrative activity of S. haematobium miracidia into the two snail species was also 

examined. Miracidia penetrated C. ferruginea as well as B. globosus. Although selective mass-chemother-

apy has been repeated every 2 years in our study area, the low infection rates in B. globosl,ts were recorded 

in the year when large numbers of C. ferruginea and small numbers of B. globosus were collected. Therefore, 

C. ferruginea seems to diminish the transmission of S. haematobium; C. ferruginea reduc~The number of S. 

haematobium miracidia which reach to B. globosus. 

Keywords: Bulipuis globosus, Cleopatra fc'rruginea, Schistosoma haematobium, snail, biological control, 

antagonist, decoy 

INTRODUCTION 

The control of snails that serve as intermediate 

hosts of schistosomes is an effective means of reducing 

the transmission of schistosomiasis. However, the use 

of chemicals to control snails may have undesirable 

effects on the environment. Therefore, we have become 

interested in the use of biological control agents that are 

both environmentally less hazardous and cost effective. 

Of all biological control strategies, intermolluscan com-

petition is one of the most attractive mechanisms. The 

ideal biological agent would be able to persist in the 

habitat of the targe,t snail and induce substantive long-

term depression or eradication of the target snail popu-

lation. Some potential competitor snails which have 

received considerable attention are Helisoma duryi, 

Maris'a cornuarietus and Thiavla granlfera (WHO, 1984). 

A research program on urinary schstosomiasis has 

been carried out in a small village in the Kwale District, 

Kenya since 1981. In our study area, there were some 

spots where only two snail species, Bulinus globosus 

(intermediate host of Schistosoma haematobium) and 

Cleopatra ferruginea were found. The latter species does 

not serve as an intermediate host for schistosomes or 

other trematodes of medical or veterinary significance 

in Kenya (Brown, 1980). We therefore decided to 
analyze the data obtained so far to examine whether 

intermolluscan competition occurs at natural snail 
breeding sites. 

As another measure of biological control of schis-

tosomiasis, it has been demonstrated that the infection 

rate among intermediate host snails exposed to schis-

tosome miracidia was reduced if unsusceptible snail 

species were present. Such snails apparently prevent 

miracidia from reaching the intermediate host snails 

(Chernin, 1968; Upatham and Sturrock, 1973; Laracuente 

et al., 1979). To determine if C. ferruginea has the 

potential to serve as a miracidial sponge, the present 

study also examined the relative penetrative activity of 

S. haematobium miracidia into the two snail species. 
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MATERIALS AND METHODS 

The study area, Mwachinga village, is located in 

Kwale District, Coast Province, Kenya. A general 
description of the study area was given in Noda et al. 

(1988). The Kadingo River flows through the village. It 

is less than 5 m in width. Some parts of the river dry up 

in the dry season, Ieaving small pools. Towards the end 

of the dry season, these pools sometimes dry up com-

pletely. Snail surveys were carried out twice each 

month at 7 sites along the river. Villagers had frequent 

contact with water at these sites. The sites were 
identified as 18B, 18C, 19, 21, 22, 23 and 24. Snails were 

sampled for 10 minutes by one person using a double-

layer steel net scoop (4 mm mesh) . The number of each 

species of snail collected was determined and recorded. 

B. globosus were then put into small petri dishes filled 

with 2 ml of dechlorinated tap water. The petri dishes 

were kept in a lighted place for more than 2 hours, and 

the presence of cercariae of S. haematobium was deter-

mined under a stereoscopic microscope. Climatic condi-

tions may be classified into four seasons; a long rainy 

season from April to June, a cool dry season from July 

to October, a short rainy season in November, and a hot 

dry season from December to March. Each study period 

ran from April to March. Snail survey data collecte~ 

from April 1984 to March 1991 were used to analyze the 

interaction between the species. 

The relative penetrative activity of S. haematobium 

miracidia into B. globosus and C. ferruginea was 
examined in the laboratory. S. haematobium eggs were 
collected from school children at Tserezani Primary 

School in Kwale District. B. globosus (13x9 mm) were 

collected from the Kinango Dam and C. ferruginea (16 x 

9 mm) were collected from the Kadingo River in Kwale 

District. Miracidia were allowed to hatch in dechlori-

nated tap water. The snails were individually exposed 

to 20 miracidia in the wells of a 24-well tissue culture 

plate for 10, 30 and 60 minutes. After exposure, the 

snails were removed from wells, and the remaining 

miracidia were counted under a stereoscopic micro-

scope. 

RESULTS 

Numbers of 1~. globosus and C. ferruginea collected 

monthly in each site are shown in Figure 1. Seasonal 

changes in total snail population of both species were 

generally associated with the alternating cycle of rainy 

and dry seasons. At the end of the long rainy season, 

snail populations started to increase, reached a peak, 

and fell during hot dry season. The relative abundance 

of populations of B. globosus and C. ferruginea differed 

by site and year. Therefore, the correlation between 

annual numbers of B. globosus and C. ferruginea at each 

site were analyzed. Inverse correlations were observed 

between the two snail species. Coefficients of correla-

tion between annual numbers of B. globosus and C. 

Table 1. Annual 
between 

numbers of Bulinus globosus and Cleopatra 

annual numbers of two species at each site 

ferruginea, and coefficient of correlation 

Number of snails 

Period 
Species* 

Site 

18 B 18 C 19 21 22 23 24 

Year I (April 1984-March 1985) 

Year 2 (April 1985-March 1986) 

Year 3 (April 1986-March 1987) 

Year 4 (April 1987-March 1988) 

Year 5 (April 1988-March 1989) 

Year 6 (April 1989-March 1990) 

Year 7 (April 1990-March 1991) 

B.g. 

Cf 
B. g. 

C f 

B.g. 

C.f 

B.g. 

C f 

B.g. 

Cf 
B.g. 

Cf 
B.g. 

C. f 

35 

678 

79 

165 

20 

735 

42 

355 

442 

187 

279 

89 

147 

124 

393 

326 

606 

375 

255 

450 

260 

166 

801 

118 

458 

34 

421 

13 

458 

268 

613 

134 

168 

620 

260 

31 

723 

48 

658 

35 

475 

21 

141 

399 

224 

104 

36 

465 

127 

101 

389 

106 

198 

87 

104 

88 

390 

561 

831 

353 

422 

366 

146 

409 

700 

53 

706 

65 

761 

68 

41 

629 

149 

226 

106 

59 

54 

201 

129 

141 

200 

137 

159 

46 

2 

1 

32 

212 

390 

480 

21 

812 

41 

825 

282 

573 

295 

301 

191 

475 

Coefficient of correlation -O . 613 -o . 237 -o . 627 -o . 523 -o . 650 -o . 629 -o . 257 

* B.g. : Bulinus glogosus, C.f : Cleopatra ferruginea 
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ferruginea varied according to collection sites, but were 

all negative, ranging from -0.237 to -0.629 (Table 1). 

Annual numbers of C. ferruginea , B. globosus and S. 

haematobium infected B. globosus collected at 7 sites are 

shown in Table 2. In our study area, selective mass-

chemotherapy with metrifonate was carried out in 
February 1984, and that with praziquantel in September 

1986, 1988 and 1990 (Sato et al., 1988; unpublished date) . 

Whenever mass-treatment was given, the overall preva-

lence in our study area fell rapidly after treatment, but 

rose again after I year to the pre-treatment level. 

Therefore the level of contamination of river in year 3 

was comparable to that of years 5 and 7, and the level in 

year 4 was comparable to that of year 6. The infection 

rate of year 3 was lower than those of year 5 and 7, and 

that of year 4 was lower than that of year 6. Years 3 

and 4, when the lower infection rates were recorded, 

were those when large numbers of C. ferruginea and 

small numbers of B. globosus were collected. 

The results of the experiments on the relative 

penetration of miracidia into B. globosus and C. fer-

ruginea are shown in Table 3. Duming the early period 

of snail-miracidia contact, B. globosus was penetrated 

by a higher number of miracidia than C. ferruginea (P< 

0.05, Student's t-test). Later, however, C. ferruginea 

was also penetrated by a high number of miracidia. 
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Table 2. Annual numbers of 
tosoma haematobium 

Cleopatra ferruginea. Bulinus globosus, and 

infected ~. globosus collected frorn 7 sites 

Schis -

Number of snails 

Period Cl eo patra 

ferruginea 

Bu I in us 

globosus 

Inf ected 

B. globosus 

(infection rate) 

Year I (April 1984-March 1985) 

Year 2 (April 1985-March 1986) 

Year 3 (April 1986-March 1987)* 

Year 4 (April 1987-March 1988) 

Year 5 (April 1988-March 1989)* 

Year 6 (April 1989-March 1990) 

Year 7 (April 1990-March 1991)* 

5, 

2, 

3, 

2, 

1, 

073 

837 

507 

088 

226 

748 

835 

1 490 

2 , 892 

1 , 028 

930 

3 , 466 

2 , 794 

2 , 258 

71 (4.8%) 

114 (3.9%) 

2 (0.2%) 

1 (0.1%) 

111 (3.2%) 

61 (2.2%) 

25 (1.1%) 

* The selective mass-chemotherapy with praziquantel 

1988 and 1990. 

was carried out in September 1986, 

Table 3. Number (Mean ~ S.D., N=6) of Schls 
tosoma haematobium miracidia remaining 

after exposure to Bulinus globosus and 
Cleopatra fermginea (Snails were individu-

ally exposed to 20 miracidia) 

Species 
Minutes of exposure 

10* 30 60 

Bulinus globosus 10.1~3.3 7.7i2.4 7.8:t2.9 
Cleopatraferruginea 14.7~2.7 11.8i4.7 9.8~3.8 

* Number of remaining miracidia exposed to two snail 
species are significantly different at the 0.05 Ievel (Stu-

dent's t-test) . 

DISCUSSION 

T. gramfera and T. tuberculata, belong to the gas-

tropod family Thiaridae, may be effective competitors 

with Biomphalaria (reviewed by Pointier and McCul-

lough, 1989). The potential of T. granlfera in biological 

control has been investigated in St. Lucia. In four field 

trials, B. glabrata was apparently eliminated from 

marshes and streams 6 to 22 months after the introduc-

tion of T. grantfera (Prentice, 1983). In Martinique, T. 

tuberculata was introduced into two groups of water-

cress beds, and both ~. globosus and B. straminae were 

eliminated from the transmission sites within 3 years of 

the introduction of the competitor (Pointer et al., 1989) . 

Mkoji et al. (1992) reported that Melanoides tuberculata 

(Thiaridae) co-exists with Biomphalaria pfelfferi and 

other pulmonates in Kenyan freshwater habitats, and 

possibly acts to regulate pulmonate populations. After 

molluscicide application, all four snail species (M. tuber-

culata. B. pfelfferi. Lymnaea natalensis and ~. globosus) 

became scarce. Then, ~. pfelfferi populations recovered 

and achieved levels of relative abundance considerably 

higher than noted prior to molluscicide application; M. 

tuberculata was slow to recover following molluscicid-

ing. In our study area, C. ferruginea, also a member of 

the Thiaridae, was present and was locally abundant. 

An inverse correlation between populations of B. 
globosus and C. ferruginea was observed in a natural 

setting. The data suggest that C. ferruginea has limiting 

effects on B. globosus populations. It is likely that C. 

ferruginea destroys eggs and young snails of the vector 

and competes with vector snails for space and foods. 

In addition to the possible role of C. ferruginea as an 

effective antagonist to vector snails, the presence of 

unsusceptible snails to schistosome may reduce the 

infection rate of snails by acting as a miracidial sponge 

or as a decoy (Chernin, 1968; Upatham and Sturrock, 

1973; Laracuente et al., 1979). Upatham and Sturrock 

(1973) suggest that unsusceptible snails have a signifi-

cant effect on diminishing transmission, especially when 

chemotherapy has been used to reduce the worm burden 

and egg load in the human population. The experiments 

on the relative penetration of miracidia into ~. globosus 

and C. ferruginea showed that S. haematobium miracidia 

also penetrated C. ferruginea. In our study area, the low 

infection rates in ~. globosus were recorded in years 3 

and 4 when large numbers of C. ferruginea and small 

numbers of ~. globosus were collected; the infection rate 

in year 3 was lower than those in year 5 and 7, and the 

infection rate in year 4 was lower than that in year 6. As 

was described previously, the level of contamination of 

water at year 3 and 4 was comparable to that of year 5 

and 7, and that of year 6 respectively. Our study may 

indicate that the predominance of C. ferruginea over B. 

globosus reduces the infection rate of snails by reducing 

the number of B. globosus, and, in addition, by reducing 
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the number of miracidia which reach to B. globosus. 

C. ferruginea is widely distributed in permanent 

rivers and muddy residual pools in seasonal streams 

along the east coast of Africa (Kenya, Tanzania, 
Mozambique and South Africa) where S. haematobium 

is endemic (Brown, 1980). C. ferruginea may have a 

previously unappreciated effect on diminishing the 

transmission of S. haematobium in these coastal hab-

itats. C. ferruginea appears to present interesting possi-

bilities as an effective tool for biological control. 

Further investigations should be attempted to examine 

this possibility. 
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Abstract: The relation between exposure to heat stress in the workplace and the degree of fatigue 

complaints was investigated by a questionnaire (composed of 30 iterns) among 39 assembly line workers in 

an electronic factory in Hanoi, Vietnam. There is a considerable difference in the change of fatigue 

complaints before and after work between workers exposed to heat and those not exposed. Among the 
workers not exposed to heat stress, the rate of fatigue complaints increased in 8 items, all of which did not 

show any statistically significant change during the work. In the case of workers under heat stress, the rate 

increased in 25 items, of which nine showed statistically significant increase after working hours. Especially, 

the changes were more apparent among the items corresponding to 'drowsiness and dullness'. A special 

consideration must be paid to heat stress in tropical countries such as Vietnam, in order to prevent 

occupational impairment. 

INTRODUCTION 

After the introduction of the new open market 

policy in 1986, Vietnam has begun to realize a rapid 

economic growth. Especially, the permission for foreign 

companies to invest in the country has made it possible 

to organize a number of joint ventures between Vietnam 

and other countries. It is expected that the living 

conditions of the Vietnamese will be improved gradually 

by the stabilization of the national economy. However, 

this rapid economic development may cause an intensifi-

cation of labor, especially in the newly developed fac-

tories, most of which are labor intensive sectors, such as 

textile industries and food processing factories. Various 

"newly adopted" work conditions (i.e., shift work, 

assembly line, etc) have been adopted in these work-

places, where the standards of labor safety and hygiene 

are not always respectedl). As a result, various health 

problems at the workplaces have emerged in addition to 

the traditional occupational health problems (i.e., silico-

sis, saturism, etc). To evercome these problems, much 

attention to occupational safety from the ergonomic 

point of view must be paid in the developing countries 

like Vietnam. It is well known that most occupational 

accidents occur due to the lack of attention of workers 

and that a mentally exhausting situation is very apt to 

cause severe occupat.ional accidents. In tropical coun-

tries like Vietnam, the exhausting working conditions 

are very energy consuming both physically and men-
tally. Therefore, a special consideration should be given 

to the working conditions in a tropical environment. In 

this report. I present the results of studies focusing on 

the relation between the heat stress and complaints of 

fatigue of assembly line workers in an electronic com-

pany in Hanoi, Vietnam. 

STUDY AND METHODS 

An electronic company in Hanoi, Vietnam was 
selected for the study. This factory, which was estab-

lished as a joint venture between Korea and Vietnam, 

produces 10 thousand television sets per month on an 

assembly line. The average working time is from 8:OO 

am to 5:OO pm (there is a two-hour rest at lunch time) . 

The two most important origins of heat in the factory 

are the workplaces where the assembled monitor is 

checked, and where the soldering machine is located. 

Thirty-nine assembly line workers were investigat-

ed regarding their working conditions as well as fatigue 

complaints before and after work, by using two questi-

onnaires. All questionnaires were completed by the 

workers themselves. The first questionnaire was pre-

pared in order to obtain background information such 

as; age, sex, educational level, Iiving conditions (i.e., size 

Department of Preventive Medicine and Community Health, University of Occupational and Environmental Health, Japan 
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of house, nurnber of family members) , monthly income, 

distance between residence and factory, hazardous con-

ditions at the workplace (i.e., heat, noise, chemicals, 

radiation, etc). The second questionnaire was the 

fatigue questionnaire developed by the Japan Associa-

tion of Industrial Health, which is composed of 30 

questions under three categories; the first 10 items are 

related to "Drowsmess and dullness", the second 10 

items to "Difficulty in concentration", and the last 10 

items to "ProJection of physrcal dismtegratron"2). The 

questionnaire was administrated before and after work 

in order to monitor the changes in subjective fatigue 

symptoms during the working hours. 

The basic statistics of the workers are as follows: 

Sex distribution: 28 males and 11 females, 

The average age of workers: 26.8 (SD=8.0, Min= 

15, Max=48) , 

Number of workers exposed to heat: 28 

At first I conducted an analysis stratified by sex, 

but as there was no difference between the two, I will 

show the result of combined sex analysis in order to 

Table I Changes in the rate of those 

cornpany at Hanoi, Vietnam 

who had corresponding fatigue complaints 
(stratified by the existence of heat stress, n = 39) 

before and after work in an electric 

Heat ( - ) (n = 1 1) Heat ( + ) (n = 28) Significance of difference 

Complaints Before work After work Signif icance Before work After work Significance due to heat** 

(%) (%) of change* (%) (%) of change* Before work After work 
I . Drowsiness and dullness 

l feel heavy in the head 9.1 18.2 p=0.317 25.0 67.9 p = O . 005 p = O . 262 p = O . 005 

2 get tired of the whole body 36 . 4 63 . 6 p = O . 109 32 . 1 82 . 1 p = O . 004 p=0.801 p=0.205 
3 Iegs feel heavy 0.0 9.1 p=0.317 0.0 17.9 p = O . 043 N.C, p = O . 447 
4 give a yawn 18.2 18.2 p = I . OOO 21 . 4 28 . 6 p = O . 361 p = O . 821 p = O . 409 

5 feel the brain muddled 18.2 18.2 p = I . OOO 0.0 21.4 p = O . 028 p = O . 074 p = O . 599 

6 become drowsy 18 . 2 45 . 5 p=0.109 35 . 4 53 . 6 p = O . 139 p = O . 286 p = O . 648 

7 feel strained in the eyes 36 . 4 36 . 4 p = I . OOO 32 . 1 64 . 3 p = O . 008 p=O.801 p=0.111 
8 become rigid or clumsy in motion 0.0 9.1 p=0.317 0.0 14.3 p = O . 068 N.C. p = O . 562 
9 feel unsteady in standing 0.0 0.0 p = I . OOO 0.0 0.0 p= I .OOO N.C. N.C. 
10 want to lie down 9 . I O . O p=0.317 3.6 14.3 p=0.l09 p = O . 490 p = O . 249 

Average number of items marked in I 1.5 2.2 p=0.054*** 1.5 3.6 p = O . oo0$ * * pi0.949*** *** p = O . 066 

II. Difficulty in concentration 

ll feel difficult in thinking 0.0 0.0 p = I . OOO 7.1 17.9 p=0 , 109 p=0.0rlO p=0.171 
12 become weary of talking 27 . 3 27 . 3 p= I . OOO 10 . 7 28 . 6 p=0.091 p = O . 197 p = O . 632 

13 feel irritable 9.1 9.1 p = I . OOO 10.7 17.9 p = O . 180 p = O . 687 p = O . 447 

14 unable to concentrate attention 0.0 0.0 p = I . OO(] o . o (] . o p = I . OOO N.C, N.C. 
15 become apt to forget things 18.2 9.1 p=0.317 7.1 28.6 p = O . 028 p = O . 312 p = O . 194 

16 unable to have interested in things 9.1 9.1 p = I . OOO 3.6 7.1 p=0.317 p = O . 482 p = O . 642 

17 feel uneasy about things 0.0 0.0 p = I . OOO 3.6 7.1 p=0.317 p=0.718 p=0.510 
18 apt to make mistakes 9.1 0.0 p=0.317 25 . O 28 . 6 p=0.317 p = O . 262 p = O . 051 

19 unable to straighten up in the posture 27 . 3 27 . 3 p = I . OO(] 10 . 7 28 . 6 p = O . O43 p = O . 208 p = O . 632 

20 no energy 0.0 9.l p=0.317 o . O O . O p = I . OOO N.C. p = O . 282 
Average number of items marked in II 1.0 0.9 p = o . 676* * * 0.8 1 .6 p = (] . OO I * * * p=0.696*** *** p = o . 202 

III. Projection of physical disintegration 

21 have a headache 27 . 3 36 . 4 p=0.317 25 . O 53 . 6 p = O . O25 p = () . 884 p = O . 333 

22 feel stiff in the shoulder 9.1 9.1 p = I . OOO 21 . 4 39 . 3 p=0.091 p = O . 346 p = O . 068 

23 suffer low back pai 0.0 9.1 p=0.317 25 . o 46 . 4 p = O . 059 p = O . 077 p = O . 030 

24 feel oppressed in breathing 0.0 0.0 p = I . OOO 3.6 17.9 p = O . 068 p=0.718 p=0.171 
25 feel thirsty 27.3 27.3 p = I . OOO 17.9 39.3 p = O . 059 p = O . 400 p = O . 356 

26 have a husky voice O . (] O . o p = I . OOO 3.6 3.6 p = I . OOO p = O . 718 p = O . 718 

27 have a dizziness 9.1 0.0 p=0.317 7.1 32.1 p=0.018 p = O . 642 p = O . 033 

28 have a spasm on the eyelids o . O o . o p = I . OOO 0.0 3.6 p=0.317 N .C. p = O . 718 
29 have a tremor in the limbs 0.0 0.0 p = I . OOO 3.6 10.7 p = O . 180 p=0.718 p=0.358 
30 feel unwell 0.0 0.0 p = I . OOO 0.0 0.0 p = I . OOO N .C. N .C . 
Average number of items marked in 111 0.7 0.8 p=0.341*** 1.1 2.5 p:=0.001*** p=0.515*** *** p=0.019 

Average number of items marked in Total 3.2 3.9 p=0.195*** 3.4 7.8 p = O . OOO p :1 O . 915* * * p =: O . 032* * * 

*: Wilcoxon test (Before and after) , **: Chi square test or Fisher's exact test (Heat + vs. Heat -) , N.C.: Not calculated, : t-test *** 



increase the statistical stability of the analysis. The 

changes in fatigue complaints were analyzed before and 

after work stratified by the existence of heat stress 

(Wilcoxon test). The differences in the positive rate of 

fatigue complaints were compared between workers 
under heat stress and those not exposed (Chi square 

test, Fisher's exact test and t-test) . The SPSSX statisti-

cal package in the computer system of UOEH was 
employed in this investigation. 

RESULTS 

Table I presents the results concerning changes in 

subjective fatigue cornplaints before and after work, 

stratified by the existence of heat stress in the work-

place. There is a considerable difference in the changes 

of fatigue complaints between two conditions. Among 

the workers with no heat stress, the rate of workers who 

had corresponding fatigue complaints increased in only 

8 items, all of which did not show any statistically 

significant change between before and after work. In 

the case of workers exposed to heat, the rate increased 

in 25 items, of which nine showed a statistically signifi-

cant increase after work. Especially, the changes were 

more apparent among the items of 'Drowsiness and 
dullness' (i.e., feel in the head, get tired of the whole 

body, Iegs feel heavy, feel the brain muddled, feel 

strained in the eyes) . When the average nurnber of 

marked items before and after work in each three major 

categories as well as in total was compared, a statisti-

cally significant increase was observed among the 
workers under heat stress in all categories (1: p=0.000, 

II: p= 0.001, 111: p=0.001, Total: p=0.000; t-test) , but not 

among the workers without the stress. When the num-

ber of marked items in each category and in total were 

cpmpared between the two heat exposure conditions 
before and after work, respectively, the nuinbers of the 

two conditions before work were almost the same, but 

the numbers of marked items were larger among the 

workers exposed to heat with statistical significance 

after work (1: p=0.066, II: p=0.202, 111: p=0.019, Total: 

p=0.032; t=test) . 

DISCUSSION 

According to the present results, the existence of 

heat stress at the workplace is significantly associated 

with the increase of fatigue complaints among the 

assembly line workers investigated in my study. In 

Vietnam, special attention should be paid to the exis-

tence of heat stress in factories in order to prevent 
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occupational accidents caused by exhaustive conditions 

of a worker due to heat stress, because heat imbalance 

may occur even though there is only a slight increase in 

temperature in a tropical country like Vietnam. The 

relationship between heat loss/gain variables and inter-

nal heat production is described by a simple heat bal-

ance equation3): 

S= (M-W) :!IC~R-E, 
where S=net amount of heat gained or lost by the 

body, 

M=heat production by metabolism, 

W=external work performed, 
C = heat transfer by convection, 

R=heat transfer by radiation, and 

E=body heat loss by evaporation. 

In a tropical country, because the environmental 

temperature is frequently higher than the surface body 

ternperature, radiation and convection can increase the 

body temperature. Furthermore, in an extremely warm 

-moist environment, as found in textile factories located 

in tropical countries, a more troublesome situation 

usually arises, where the heat loss by evaporation is 

completely disturbed. For example, a heat collapse and 

a heat stroke may easily occur in such a situation. 

Luong reported that workers in textile factories in 

Vietnam are usually exposed to temperatures of about 

39-40 'C with 80% humidity in average4). In the present 

case, workers under heat stress are working in an 
environment I or 2 'C higher (33-34 'O than the outdoor 

temperature, with 80% humidity (same as the outdoor 

humidity) . Therefore, although we could not detect any 

severe cases of heat-related illnesses, mild forms of 

impairment (i.e., irritability, Iassitude, decrease in 

morale, and inability to concentrate) due to the pro-

longed exposure to the moderately hot climate were 

observed. This situation can be dangerous in work-

places, especially in a place where enough attention to 

the occupational safety is not always paid, as is often 

observed in developing countries like Vietnam. System-

atic studies on the effects of exposure to uncomfortably 

warm environments have clarified that the number of 

accidents, sickness and labor turnover increases because 

of their chronic effects on the central nervous system. 

Inefficiency due to the increase of minor accidents, 

errors, and slower work rate is also another important 

problem for developing countries who intend to realize a 

rapid economic development. In the current situation, 

both the Vietnamese workers and their employers do 

not seem to pa~ any special attention to occupational 

safety and hygiene such as heat, noise, and other harm-

ful substances (i.e., heavy metals, organic solvents and 
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toxic gas) , although there is a special regulation legislat-

ed by the government for this purpose5). It is natural 

that a rapid economic development is being given prior-

ity in order to stabilize the society in the current situa-

tion of Vietnam. In such a situation, it is very difficult 

to give adequate consideration to the working condi-

tions. According to the results of another question-

naire6), most of the workers, even though they are 

exposed to some occupational hazards have answered 

that they are satisfied with the present working condi-

tions, because a stable monthly income is assured, even 

if there is, a possibility of some occupational health 

impairments in the future. Forty percent of the workers 

have replied that they will endure some occupational 

risks to their health in order to earn money to live6). As 

experienced in Japan, the ignorance of occupational 

safety and hygiene will have drastic results in the long 

run. Therefore, special attention must be paid to occu-

pational safety and hygiene from the early stage of 

industrial development. 

A number of studies have been conducted in devel-

oped countries, in order to determine the TLV (Thresh-

old Limit Values) of various occupational risks, includ-

ing temperature at the workplace. For example, the 

desirable temperatures in the workplace are set as 

follows; 30.6 'C (Wet Bulb Globe Thermometer: 
WBGT) for light work (235-405 J/s) , 28.0 'C (WBGT) 

for moderate work (up to 235 J/s) 7). However, it is not 

appropriate to apply these standards to developing 

countries in the tropics, because they have been devel-

oped in western countries, most of which are in the 

temperate zone. There is a difference in heat tolerance 

and comfortable temperature zone for inhabitants of the 

tropics and those of other regions. Therefore, different 

standards must be established in considering the physi-

cal and social characteristics of the Vietnamese. How-

ever, it is not easy for the Vietnamese researchers to 

accomplish this task because of the shortage of money, 

materials and manpower. It is expected that interna-

tional collaborative programs in the field of occupa-

tional safety and hygiene will be organized in the near 

future. Finally, in addition to the epidemiological 

research like the present one, physiological studies must 

be conducted to establish standards for improving the 

working condition in Vietnam. 
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Prize winner's lecture 

JSTM (Japanese 
Young 
Society of Tropical 

Investigator Award 

Medicine) 

ANTIBODY FREQUENCY DISTRIBUTION CURVE FOR 
ASSESSMENT OF A MALARIA EPIDEMIC 

RISK 

SHIGEYUKI KANO 
Department of Parasitology, Gunma University School of Medicine 

Seroepidemiology is important, in that it provides 

more informative period prevalence data which cannot 

be obtained through microscopy. In particular seroe-
pidemiological assessment is valuable when a malaria 

control program reaches the more advanced stage and 

the endemicity of malaria bocomes very low in the 
controlled areas. On such an occasion, a more suitable 

method for epidemiological surveys is required, in order 

to detect latent malarial foci in apparently controlled 

areas. In the present study, follow up epidemiological 

surveys were conducted in two villages in the Sudan in 

1987 and 1989. In 1987, the frequency distribution curve 

of antibody titers, which was measured by the ABC 
-ELISA, revealed a potential danger of future malaria 

epidemics in one of the villages, Sennar, showing a 
bimodal pattern with a second peak at titer 1:512. The 

subjects who manifested titer of 1:512 were those consid- -

ered to have contracted malaria about the time when the 

survey was done, and they might constitute the probable 

focus of succeeding transmission in the community. 
Thus the second mode of the curve was regarded as the 

significant indicator of potential risk of malaria epi-

demics which might occur as a consequence of environ-

mental or man-made changes. This assumption was 
proven to be true after the disastrous flood occurred in 

August 1988, which adversely affected the well im-
plemented malaria control program in the whole area 
including our study villages. In the study in 1989, in-

creased malaria prevalence was actually observed by 

microscopy. The antibody titers obtained in Sennar 
changed into hyperendemic pattern, showing the highest 

peak at the highest titer 1:1024. This pattern was the 

reflection of the very recent past or current infection in 

the majority of the people at the time of the survey. On 

the other hand in Mobi, the other village under study, 

the frequency distribution curve of the titer, character-

ized by a single low-titered peak in 1987, changed into a 

bimodal pattern suggestive of a small, recent past out-

break of malaria in the village in 1989. Comparison of 

seropositivity and slidepositivity rates did not present 

significant difference between the results before and 

after the flood. It was thus affirmed in this study that 

the actual prevalence of malaria may be more precisely 

reflected in the shape of the frequency distribution curve 

of antibody titers. Application of this method will be of 

considerable value in identification of early or even 

presumptive malaria foci where control measures must 

be concentrated. 

We also applied this method of malaria assessment 
to an indian colony located in the Amazon jungle, where 

malaria was regarded as a minor disease by the inhabit-

ants. The reported incidence was very low, and in fact, 

no parasitemia was detected in the blood smears of a 
group of inhabitants obtained through our short visit. 

But on the contrary, the ABC-ELISA revealed a 100% 
prevalence of malaria antibodies in the population, and 

the frequency distribution curve of the titers showed a 

bimodal pattern suggesting that malaria transmission 

was actively taking place in the colony. Therefore, 
serological studies which can detect the period preva-

lence are useful for the assessment of malaria situation 

in the highly endemic community which is not readily 
accessible, or whose populations seem to have acquired 

a certain degree of immunity depressing parasitemia to 

submicroscopic levels. 

The wider application of seroepidemiology is 
envisioned in defining foci in an endemic area in Pal-

awan, the Philippines, where appropriate control cam-

paigns are to be conducted. In the community under 
study, there was a significant difference in the geometric 

mean reciprocal titer during the rainy season as compar-

ed with that during the dry season. Seasonal changes in 

the distribution of high- and low-titer responses, which 

is suggestive of the occurrence of recent past malaria 

epidemics, were also recognized. Using this method of 

malaria assessment, we could also identify the focus 
even in a limited area, supporting the observation that 

malaria is not evenly spread over the geographic areas 
in which it is prevalent, instead, it is highly focal. 

Thus, the three studies described above definitely 

show the significance of the application of antibody 

frequency distribution curve in malaria seroe-
pidemiology, particularly in generating more precise 
and informative malariometric data which is critical in 

successful malaria control. 
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Special lecture 

Control of Tuberculosis in the Tropics 

NoBUKATSU ISHIKAWA 
(The Research Institute of Tuberculosis) 

Global TB Problem 
Tuberculosis (TB) is still one of the major killing 

diseases in the world 8 million new cases and 3 million 

deaths every year. It can be a priority tropical disease 

as more than 70% of those new cases or dead cases 

occur in the tropics. Few more points need to be 
mentioned for the problem of TB; 1) It has been neglect-

ed in the past few decades in most of the developing 

countries; 2) Most productive and working age groups 

are affected; 3) The epidemiological situation is being 

deteriorated in most of the areas partly due to HIV 

infection; 4) New move to strengthen the global TB 

control program is urgently needed as the situation 

would continuously deteriorate if no measures are 
taken; 5)Tuberculosis control is one of the most cost-

effective measures according to the recent analysis by 

the World Bank. ' 

Why does TB not decrease in developing countries? 

The possible reasons for no reduction or increase of 

TB problem in most of the countries in the tropics are; 

~)biomedical characteristics of TB as a chronic disease, 

~insufficient socio-economic development, Rpoor 

health infrastructure, ~)poor TB program, and Rnew 

epidemic of HIV infection. 

Considering the current epidemic situation of HIV 

infection, strengthening of TB control is urgently need-

ed in most of the countries in the tropics under the 

intensified international cooperation scheme. 

New Framework for TB Control Program 
WHO has recently issued a policy package for 

effective TB program based on the analysis of success 

cases in TB control. The target should be first to 

establish 85% cure rate of the sputum smear positive 

patients, and then to develop 70% case-finding cover-

age. To attain these, a following package program is 

needed; i. e. ~)government commitment, @case finding 

by sputum microscopy with its network and quality 
control, ~)adoption of short course chemotherapy, ~) 

secured supply of anti-TB drugs, Rstandardized 
monitoring system for treatment. 

However practice is not easy. In macro scale, 
international financial and technical assistance is need-

ed and in micro scale, primary health care system and 

community participation need to be promoted. More-

over trials in pilot areas need to be made to develop a 

suitable system to each country. 

From the author's experience 

Sixteen years experiences in Bangladesh by the 

author are demonstrated including participatory action 

research for the integration of TB program into Thana 

(sub-district) general health services. In the interna-

tional cooperation, the ultimate goal is not only the 

technology transfer but further system development 
with full participation of the staff of the country, result-

ing in the empowerment of the people concerned in 
problem finding and its solution. 
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Special　lecture

OVERSEAS　EXCHANGE　BY　SATSUMA　HAN

　　　　　　　IzuMI　HARAGucHI
Faculty　of　law　and　literature，Kagoshima　University

　島津77万石と俗に言われるが，江戸時代の薩摩藩は，宮

崎県の南半分がら琉球王国の与那国島までを含む，ちょう

ど日本の本州の長さに匹敵する領域だった。このうち琉球

王国は，薩摩藩が支配しながらも，国際的には立派な独立

王国だった。そこに，薩摩藩の海外とのつながりが出てく

るわけである。

　NHKの大河ドラマ「翔ぶが如く」の時代考証をした時
に，明治維新の薩摩藩の原動力は何だったのか，その放送

だけでは本当の理解は得られないという思いがあって，N

HK側に「琉球の風」を茶の間に届けてほしいと願い出た

結果取り上げられた。私は琉球の風が吹いて，翔ぶが如く

に明治維新が成就したという考えで，この二つのドラマの

時代考証をした。

　琉球ルートを通じて，中国の学問，芸術，文化が薩摩に

入って来たことは間違いない。長崎は，海外からの商品の

窓口だったのに対して，琉球王国と中国とは，国家と国家

の交流である。中国福州に琉球館があり，常時100人以上の

琉球の人たちがいた。そこに高嶺徳明（中国名・魏士哲）

という館付きの通訳官がいた。徳明は，中国人黄会友から

手術の秘法を伝授された。徳明が琉球に戻った頃，王国の

尚貞王の11歳の孫尚益が，生まれながらの兎唇だった。徳

明はその手術をしたのである。1689年のことである。

　福州で得た技術で，琉球王の孫に手術を施したというこ

とで，薩摩藩が聞き逃がすはずはない。琉球在番奉行付き

の医者・伊佐敷道与（1661－1730）が，高嶺徳明から学ん

で薩摩に帰ったあと，川内川中流域の宮之城佐志領主で

あった島津家分家の23歳の子息に手術を施したという記録

がある。川内市の歴史民俗資料館に，道与の弟子が書いた

秘伝書が残っているが，この手術は「酸鼻余りに忍びず」

と書かれていて，ものすごい手術だったことがわかる。華

岡青洲が，全身麻酔術を施して乳がんの手術をしたのが，

その70年後であることを考えると，薩摩の海外とのつなが

りを示すよい事例だと思うが，全身麻酔がどれほど効いて

いたのか，麻酔を全くしないで行ったのではなかろうしと，

私も確信は持てない。

　さかのぼって，関ケ原の戦いで奮戦したのが，加治木に

隠居していた島津義弘である。城下町の加治木になぜ医者

が多いのか。これは，加治木が海外との貿易港であったこ

とと，戦国時代いつも金瘡手術をしなければならなかった

からではなかろうか。島津義弘自身，金瘡手術を心得てい

たという記録がある。生涯50回の戦をした人だから，金瘡

手術を心得ていなければ，命永らえなかったと思われる。

　義弘の時に，島津氏は徳川に負けた。しかし，薩摩藩は

その幕府を倒し，最後の将軍徳川慶喜は，大政を奉還した。

その時点で，五代友厚，寺島宗則らの藩費留学生が海外に

赴き，わが国に初めて近代的な学術をもたらした。その流

れの中で，明治2年，ウィリス博士が呼ばれ，距児島の外

科術がイギリス流として芽生え，鹿児島大学医学部へと発

展した。ウィリス博士は，西南戦争直前までいて，治療し

た人は一万人以上にのぽっている。また門弟の一人が慈恵

医大を創設した高木兼寛先生で，先生はやはりイギリス流

の医学者である。臨床を常に重視し，地域の課題に応じる

というその伝統は，学術的な炎を灯しつづけながら受け継

がれ，この日本熱帯医学会も，東南アジア，東アジアにお

ける本当の意味の国際貢献を果たしていると思う。
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S pecial lecture 

ESTABLISHMENT OF SUPPLY SYSTEM OF ORPHAN DRUG FOR 
TROPICAL DISEASES AND ITS SUPPORTING MEASURE BY 
THE MINISTRY OF HEALTH AND WELFARE 

HIROSHI OHTOMO 
Department of Tropical Medicine, Jikei University School of Medicine 

There is no doubt that drugs have made a considerable 

contribution to the fight against a whole series diseases. 

However, one realized that there are some parasitic 

infections or tropical diseases of which drug treatment 

leaves a lot to be desired or is even to totally inadequate, 

because of no available in Japan. In the last 20 years, 

patients with so-called imported tropical diseases were 

increasing gradually in Japan as results of the changes 

of life style and the internationalized personal inter-

changes. At 1980, the Group for the study of the drug 

treatment of imported tropical diseases based on the 

research enterprise by the Ministry of Health and 
Wealfare was founded and established an access route 

of orphan drugs for parasitic infections and tropical 

diseases for physicians by free distribution at their 

requests: 15 kinds of orpahn drugs were imported and 

confirmed qualifications for the drug under investiga7 

tions by National Institute of Hygienic Sciences. At 

1988, this study group was reorganized into the Group 

for the study of the drug development for tropical 

diseases. Then, over 3,000 patients with parasitic infec-

tions such as malaria, strongyloidiasis, amebiasis, 

echinoccosis and Pneumocystis c ' " ' arzwa pneumoma were 

treated successfully by orphan drugs supplied from these 

study group. In addition, supporting measures in Japan 

for the development of orphan drugs were operated on 

the basis of a pharmapeutical affairs bureau's notifica-

tion at 1985,0n affix materials concerning an applicatin 

for permit of production(import) of orphan drug. Under 

this mearure, six orphan dugs, thiabendazole, sulfadox-

ine/pyrimethamine, praziquantel, mebendazole, 
pentamidine, albendazolo, had been approved for clini-

cal use by the Ministry of Health and Welfare. 

At April, 1993, a proposed amendment of the Drugs, 

Cosmetics and Medical Instruments Act and the Promo-

tions Foundation Act for Relief and Study of Adverse 

Drug Reactions was passed at the 126th session of the 

Dict. Then, with starting research and development 

promotion system from October, above two study 
groups were re-reorganized into the Group for the study 

of the drug development enterprise. At present, this 

study group is developing works on supply of orphan 

drugs for tropical diseases and clinical investigatitions 

of these drugs. This paper briefly covers the achieve-

ment of orphan drugs supply, and internal and external 

circumstance of these drugs. 

Special Lecture 

A JUST SIMPLE 
IN PURSUIT 

ZEAL-MY PAST 30 YEARS 
OF FILARIAL CONTROL 

YOSHIHITO OTSUJI, M.D. 

Kagoshima Prefectural Comprehensive Health Center 

Filariasis had formerly been prevalent over all 

Japan, mainly in Southern Kyushu. In one of our 
research activities, we tackled control of filariasis. 

Results of our filarial control work are described herein-

af ter. 

1 ) History of World Filariasis: 

In around B.C. 1500 the disease was already known in 

Egypt in the form of frescoed elephantiasis. In Japan, 

on the other hand, elephantiasis of the lower extrem-

ities and scrotal hydrocele were found drawn in a 

picture scroll in around 1000. Further, the state of 

filarial spread in Japan was reported based on varied 

historical materials. 

2 ) Signs and Symptoms of Filariasis: 

We have seen elephantiasis cases of huge penis, scro-

tum, the upper and lower extrernities and the labium 

and scrotal hydrocele and chyluria, etc. 

3 ) Treatment of Filariasis: 



Our treatment study was focused on diethylcarbam-

azine (DEC or Supatonine) regimen (dosage, effec-

tiveness and side effects, etc.), which later was con-

firmed to have long-lasting effectiveness for remark-

able reduction of microfilaria (mf) count. 

About 1,500 people living in district of Kiyohara, 

Kagoshima prefecture, were also subjected to our 

mass treatment project, which lowered the mf posi-

tives almost completely to zero level among them. 

4 ) Mass Treatment of Filariasis Patients: 

Japanese Central Government-sponsored filariasis 

prevention project was started in 1962. Our concluded 

standards for most effective method of filarial control 

are as follows: 

a ) Blood to be taken after 9:OO P.M. 

b ) Blood quantity to be taken is 30cmm. 

c ) About 100 people are reasonable number per one 

medical staff for blood taking. 

d ) Total dose of DEC is 70mg/kg/B.W. per person. 

e ) Continued and intermittent administration of 

DEC to be combined. 
f ) Side effects of DEC administration do not require 

any preventive measures. The subjected people, 

however, should be kept fully-informed on the side 

effects, especially on possible fever onset. 

g ) Subjected people should be well-explained about 

filariasis in order to obtain their full cooperation. 

Exhaustive public relations are to be promoted in 

this connection. 

About 15 or more years were required to reach above 

-mentioned conclusions. We further have come to 

know that on-the-spot work in order to confirm the 

righteousness of our knowledge was needed to over-

come miscellaneous problems. 

5 ) Mass Treatment Intended Mainly to Eradicate 
Infection Sources by Administration of DEC: 

The filarial prevention project covered one metropolis 

and 8 prefectures, where 34,350 mf positives were 

detected among 2,039,728 people examined. In Kago-
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shima 27,450 mf positives were found out of 771,924 

examined during 1962-1971 period. About 80% (27, 

456) of all mf positives (34,350) were found in Kago-

shima. 

6 ) Follow-up Results of Mass Treatment with DEC: 

Follow-up investigations were made after 10 years on 

people treated with DEC in Kiyohara district, Bounot-

su-cho, Kagoshgima and Kuro island of Okinawa 
prefectures, which revealed mf had completely been 

eradicated in these places. 

7 ) Malayan Filariasis in Cheju Island, Korea: 

Study on Malayan Filariasis in Cheju Island, Korea 

was performed jointly by universities of Nagasaki, 

Kagoshima and Seoul (Korea). Mf positive rate there 

was high (20.3%; 353 out of 1,714 examined). Mass 

treatment by DEC was done, with resultant side 
effects, especially higher fever onset than in cases of 

Bancroftian filariasis. The high fever was alleviated 

by steroid hormone administration. We have come to 

realize that due consideration is necessary on the 

occasion of international cooperation. 

8 ) Pharmacodynamic Mechanism of DEC : 

Microscopic study revealed that DEC affected the 

reproductive cell (sperm, ovum) of Dirofilaria im-

mitis by inhibiting fertilization, which was confirmed 

by us. 

Our study has centered mainly on filariasis. In the 

begining of our study, eradication of filariasis which 

had been endemic on detached islands and outlying 

districts was supposed to be impossible. 

Long periods spanning 30 years have passed since then 

and I now feel I have accomplished my long-cherished 

purpose of filarial control. My profound gratitude is 

given to colleagues from Kagoshima University Hos-

pital, Prefectural Government and people who cooper-

ated with our filarial eradication project. 

Last but not least, I can never thank late professor 

Sato enough for his kind instruction. 

/ 
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Special lecture 

FUTURE TREND OF JAPANESE CONTRIBUTION TO 
THE INTERNATIONAL COLLABORATION IN MEDICAL 

SCIENCES 

HIROYUKI HIRUMI 
Research Center for Protozoan Molecular Biology Immunology, Obihiro University of 

Agriculture and Veterinary Medicine 

Japanese contribution to the progress of interna-

tional medical sciences may be divided into three cate-

gories: (D development of modern technology, (ID 

medical aids in the states of international emergency, 

such as a natural disaster, a relief of famines and refu-

gees etc., and (IID medical research and training in 

developing nations. Although the Japanese contribu-

tions to (D and (ID have been progressively improving, 

a number of aspects in the area of (IID may require 

considerable improvements to achieve the efficiency of 

Japanese aids to developing countries. Firstly, prior to 

the initiation of any aid project in developing nations, it 

is essential to recognize the existence of great differ-

ences among such countries in their culture, Ievels of 

industrial and economical development and infras-

tructures. Therefore it is important to set up aid proi 

jects under a flexible aid policy which is highly compat-

ible to the community of each recipient country. Secon-

darily the promotion of scientists who would be highly 

competitive to conduct medical aid projects in develop-

ing countries is urgently required. The present system 

in dispatching "Japanese Experts" to the aid projects 

would be one of the major factors that have been con-

stnctmg the promotron of "Japanese Experts". The 
system which recruiting the experts by seconding scien-

tists from universities and/or research organizations 

has been accounted for a number of demerits for the 

experts as well as for the institutions. The ability to 

recruit the experts under the present system, particular-

ly in the medical research/training area, has been hitting 

the limit in Japan as a whole. A drastic change is 

therefor urgently needed in this area. To improve the 

problem it is highly recommendable (a) to found 
research/training centers of internationally high stan-

dard within existing medical institutions in several 

places m Japan and (b) to establish "ODA Posts" within 

such centers under a novel system which is highly 
meritorious to the experts and the centers, aiming at a 

rapid progress in the promotion of the experts. Thirdly, 

the main objective of the medical aid projects should be 

drverted from the present "Technology Transfer" to 

"International Collaborative Research Projects" and 

execute "Problem Solvmg Jomt ProJects" with the col-

laboration of qualified local and Japanese scientists and 

in the future also with international experts. Objectives 

of the projects have to be focused on national problems 

of a high priority in the recipient country. Such projects 

should be completed within a term, not leaving "a ruin 

of ODA" benind. If the improvements suggested above 

would be achieved, Japanese aids in this area would 

become more efficient and make a greater contribution 

to the progress of medical sciences in developing nations 

in near future. 
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Sym posium 

STRATEGIES AGAINST TROPICAL INFECTIOUS DISEASES 

YOSHIFUMI TAKEDAI AND ISAO TADA2 
Research Center, International Medical Center of Japan* 

and Department of Parasitology, Faculty of Medicine, Kyushu University2 

In the control of infectious and parasitic diseases, 

various conventional treatment measures are becdming 

increasingly inadequate with the appearance of drug 

resistance in pathogens, insecticide resistance in vectors, 

lack of effective vaccines among others. Surveillance 

systems are usually badly functioning in many develop-

ing countries due to devastated economic and social 

conditions. Further, emerging new strains ( V. cholerae 

139) or species (HIV, HTLV, HCV) of virulent micro-

organisms are threatening humankind. These human 

pathogens are disseminating among the inhabitants 

abetted by the behavior and social customs widely 
practiced in tropical and subtropical regions. Tropical 

infectious and parasitic diseases are no longer a regional 

problem, but a global concern in the age of frequent 

international movement of refugee, migrant laborers 

and travelers. In this context, we designed this sympo-

sium to review desirable strategies against diseases 

caused by viral, bacterial and parasitic pathogens. 

Vaccine has undoubtedly top priority in the prevention 

of these diseases and certainly in the past it has conquer-

ed small pox successfully, although various important 

viral and bacterial pathogens still remain unchecked. 

No vaccines are available for parasitic infections. Indi-

vidual pathogens have their own mechanism of regulat-

ing molecular and immunological identities. Intensive 

trials on the identification of specific targets in the 

pathogens will be necessary for breakthroughs. 

Recently it has been rapidly recognized that anthro-

pological approaches to the target communities are very 

important and necessary in the control of diseases. 

Without understanding knowledge, attitude and practice 

(KAP) of the community, it will not be possible to 

improve health level effectively. Thus, the combination 

of advanced technologies in biomedical science and 

active application of anthropological methodology 

should be encouraged in this era. 

S- 1 

INSECT-BORNE VIRAL DISEASES 

AKIRA IGARASHI 
Department of Virology, Institute of Tropical Medicine, 

Nagasaki University 

Insect-borne viruses are mernbers of arboviruses, 

many of which are human pathogens. Special attention 

has been paid for causative viruses of yellow fever 

(YF) , Japanese encephalitis (JE) , and dengue, because 

of the clinical severities, number of patients, and epi-

demic areas. 

YF has been endemo-epidemic in tropical rain for-

ests in Africa and South America. Although ideal 
vaccine has been developed, its effective application 

needs integration into national vaccination program 

especially EPI program. 

JE has been prevalent in Asia monsoon areas, with 

large epidemics occurring in several developing coun-

tries in recent years. In order to overcome the high cost 

and limited supply of the current JE vaccine, WHO 

postulated to develop the second generation vaccine by 

modern biotechnology. Another approach is the local 

production of current JE vaccine and integration into 

EPI. JE in tropical Asia is an attracting research 
sub j ect . 

Dengue has been a world-wide health problem in 

the tropics, because of increasing number of patients, 

enlarging epidemic areas, and appearance of severe 

manifestation of dengue haemorrhagic fever (DHF) . 

While dengue vaccine is still under development, and 

vector control could not provide long-lasting effect. + 

Research on the vascular permeability factor and viru-

lence gene of dengue viruses are challenging subjects. 
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ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) 

NAOKI YAMAMOTO 

Abstract: The etiologic agent of acquired im-

munodeficiency syndrome (AIDS) is a retrovirus called 

human immunodeficiency virus (HIV) . The CD4 mole-

cule on helper T cells serves as a receptor for HIV 

infection. The viral RNA is converted into DNA by its 

own reverse transcriptase and incorporated into cellular 

DNA, resulting in an establishment of persistent infec-

tion. In the presence of lymphocyte-activating factors 

or some other factors. HIV is activated in vivo in infect-

ed individuals, resulting in insufficiency of cell-mediated 

immunity. Indeed, it takes several years for infected 

individuals to develop clinical symptoms of AIDS after 

initial HIV infection. This clinical feature of AIDS 

suggests that some factors other than HIV itself may be 

related to the onset of AIDS. On the other hand, the 

rapid replication of HIV seems to directly affect the 

development or progress of AIDS. Therefore, anti-HIV 

drug therapy is also essential for AIDS. Most of the 

HIV-infected persons in Japan are hemophiliacs to 

whom HIV was transmitted by administration of clot-

ting factors. What is required now is to protect these 

HIV carriers from the development of AIDS as well as 

to prevent further spread of HIV. 

s- 3 

CHRONlC LIVER DISEASE IN SOUTH JAPAN= 
SPECIAL REFERENCE TO CHRONlC LIVER DISEASE X 

TERUKATSU ARIMA 
Second Department of Internal Medicine, Faculty of Medicine, Kagoshima University 

In the early of the 1980 decade, prior to the studies 

that lead to the characterization of the HCV genome, we 

had the opportunity to treat successfully patients suffer-

ing from acute and chronic forms of non-A, non-B 
(NANB) hepatitis. 

In 1989, my group cloned CDNA fragment, A-14 
clone which is specific for NANB hepatitis. A-14 clone 

contains an epitope (AR142) recoguized by the sera from 

HCV-infected patients and has 8/11 and l0/11 amino 

acid homology to the HCV-1 and II, respectively. The 

epitope is localized between amino acid positions 8 to 18 

of the core region of the HCV genome. 

In addition, fifty-five clones encoding fragments of 

the HCV genome had been isolated by my group. The 

RNA and amino acid homologies between these clones 

and the prototype HCV, HCV-1, sequences ranged from 

42% to 91%, and from 47% to 94%, respectively. The 

sequences covered by these clones corresponded to 60% 

of the total HCV genome. However CDNA correspond-

ing to the M/E and NS2 regions were not obtained by 

our method. These results suggest that there is very 

low, if any at all, titer of antibodies against M/E and 

NS2 region in sera from patients with chronic NANB 

hepatitis, or from patients recovering from acute 

NANB hep~titis. In fact, recent studies have demon-

strated high frequency of genetic mutations in the M/E, 

which may account for our observations and suggest a 

difficulty of development of the HCV vaccine. 

Recently in 1993, 1,300 patients with liver diseases 

were visited our clinic. Liver biopsies were performed 

for 1,009 patients with liver diseases in the last 5 years. 

Twenty-three out of 90 patients with chronic active 

hepatitis type C were completely responded (CR) to an 

interferon treatment of 3MU, 3 times a week for 24 

weeks and antibodies against A-14 peptides were consid-

erably reduced in those patients with CR irrespective of 

the HCV type found in the patients. 

In 1993, 43 patients with liver cirrhosis and 52 

patients with primary liver cancer had visited our clinic. 

Thirteen(30%) and five(lO%) of those cases, respec-

tively, were of unknown (X) origin. Of these patients, 3 

of which have chronic active hepatitis and 2 who have 

decompensated liver cirrhosis, all negative for HBSAg, 

anti-HCV antibodies, serum PCR-HCV negative, and 
also negative for HBV and HCV-PCR in the tissue have 

been studied extensively. All five patients presented 
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chronic active hepatitis which could not be controlled by 

corticosteroid treatment, although two of them present-

ed plasma cell clustering in the portal area. These 

results suggest that these patients represent cases of 

CAH, Iiver cirrhosis and primary liver cancer due to 

new hepatotropic virus (es) . 

s-4 

SEARCHING FOR 
ASSOCIATED 

THE ETIOLOGY 
MYELOPATHY 

OF HTLV-I 
(HAM) 

MITSUHIRO OSAME, M.D. 
The Third Department of Internal Medicine Faculty of Medicine Kagoshima University 

The association of spastic paraparesis with human 

T-lymphotropic virus type I (HTLV-D was demonstrat-

ed independently in two different areas; Caribian Basinl 

and Japan2~3. A serologic study in Martinique found 

that 59% of patients with tropical spastic paraparesis 

(TSP) had antibodies to HTLV-1.1 Within several 
months another study showed the presence of antibodies 

to HTLV-1 in both serum and cerebrospinal fluid(CSF) 

of TSP patients in Jamaica and Colombia. In Japan we 

also found an association of HTLV-1 with spastic par-

aparesis, but because these patients reside in a temper-

ate zone we proposed the term HTLV-1-associated 
myelopathy(HAM).2-3 The finding of such patients in 

Japan suggested HTLV-1 as a cause of spastic parapar-

esis because Japan is one of the most endemic areas in 

the world for adult T-cell leukemia-lymphoma (ATLL) 

caused by HTLV-1 and is free from malnutrition and 

yaws, which had been considered possible causes of 

TSP. Some initial differences noted between TSP and 

HAM seem to have originated from the difference in 

historical background which led to the discovery of 

these conditions.' Other investigators have found a 

similar association between HTLV-1 and myelopathy in 

other areas of the world, and now HAM and HTLV-I 
-associated TSP are thought to be the same disorder.5 

A subgroup of cases with HAM has been identified, 

which was related to a previous history of blood transfu-

sion.6 The existence of another subgroup with mother 

-to-child transmission was also reported.7 The identity 

of the viruses of HAM and ATLL was shown through 
DNA blotting8 and DNA sequence analysis9 from estab-

lished cell line from CSF of HAM patient.Io HLA 
-haplotype-linked high immune responsiveness against 

HTLV-1 has also been reported.ll 

From October 1986 through January 1988, we con-

ducted a nationwide survey of HTLV-1-associated 
myelopathy(HAM) in Japan to study its epidemiology, 

relationship to blood transfusion, and clinical aspects.12 

Four hundred and sixty cases were reported for a 
national prevalence of 0.35/100.000; the geographic dis-

tribution of HAM in Japan paralleled that of ATLL. Of 

the 460 patients, 26% had a history of blood transfusion, 

and the distribution of the interval from transfusion to 

onset of HAM followed a log-normal distribution. 
Significantly more transfusion-associated HAM cases 

were reported in HTLV-1 nonendemic areas(37.6%) 
than in endemic areas(20.4%, p= .OO1) and among cases 

with no family history of HAM (28%) than in those with 

a family history(2%, p=.OOD. These results demon-
strate an association between blood transfusion and the 

development of HAM and suggest that the transfusion 

of HTLV-1 infected blood may load to the development 

of HAM. These data strongly suggest that the blood 

supply should be screened for HTLV-1 before transfu-

sion. 

The mean age at onset of HAM was 41.2 years 
(range 5-75 years) , and gait disturbance was the most 

common initial complaint. Onset of HAM was gradual 

in 92% of patients but the disease progressed more 

rapidly in older patients than in younger ones. Examina-

tion of cerebrospinal fluid frequently showed abnormal-

ities and ATL-like cells were seen in the peripheral 

blood smear of 49% of patients. Favorable response to 

corticosteroid therapy was reported in 74% of patients.~' 
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DEVELOPMENT OF BACTERIAL VACCINE AND ITS FUTURE 

HARUO WATANABE 
Department of Bactenology, National Institute of health 

Several kinds of vaccines are now available in the 

world as listed below. 

1 ) inactivated whole cell vaccines- V. cholerae. B. 

pertussis 

2 ) Iive attnuatted vaccines-S. typhi Ty2la, BCG, V. 

cho le rae 

3 ) component vaccine-DPT, pili 

4 ) polysaccharide vaccines-Hib, Vi-antigen, S. 

pneumoniae. N. meningitidis 

Inactivated whole cell vaccines and polysaccharide vac-

cines tend to induce humoral immunity but not cellular 

immunity, while live attenuated vaccine induces cellular 

immunity too. Oral administration of vaccines can 

induce mucosal immunity. It is believed that mucosal 

and cellular immunity is much important than humoral 

immunity to prevent bacterial infection in the mucosa. 

So, one direction to develop future bacterial vaccines is 

to use live attenuated vaccines as a carrier for 

multivalent vaccine. In addition to the live attenuated 

vaccines, polysaccharide-protein conjugate is also one 

candidate as another future bacterial vaccines. In the 

below, multivalent vaccines now developing are de-
scribed. 

Multivalent vaccines 

1 ) Iive attenuated vaccines(S. typhi Ty2la, BCG) ex-

pressing foreign antigens (tetanus toxin, HIV, Pas -

modium etc.) or small peptides corresponding to foreign 

B- or T-cell epitopes. 

2 ) polysaccharide-protein conjugate 

Surface polysacharide 

capsular polysaccharide: H. influenzae type b, 

S. pneumococci. N. meningitidis etc. 

carrier proteins: 

toxoids: DPT, LT, CT, VT etc. 

viruses: F protein of measles, protective 

antigens of varicella, rubella etc. 

s- 6 

ERADICATION OF CHOLERA 

HIDEO HAYASHI 
Institute of Basic Medical Sciences, University of Tsukuba, Tsukuba 

Although more than one hundred years have passed 

since Koch identified Vibrio cholerae as a causative 

agent of cholera in 1882, the eradication of the disease or 

even the control of the organism have not been well 

established as yet. The major problem preventing us 

from the eradication may be as follows: 1. where and 

how V. cholerae survive or persist in natural environ-

ment? 2. how the organism aquire flexibility for muta-

tion to survive under environmental stresses? and 3. why 

the vaccines so far evaluated by field trials failed to 

show high efficacy? The followings are some ideal 
strategies for the eradication of the disease. 

The organism is unable to survive for a long period 

or to proliferate in the natural environment, strains 

isolated from environment sources do not have virulence 

genes like ctx, ace, zot etc., the organism proliferate only 

in human intestine and the root of infection is no other 

way but just fecal-oral mean by eating raw fish or 
vegetables like seashell, algea, seaweeds, or oyster, all 

of these evidence indicate that there should be a specific 

shelter or reservoir in our environment. We have to 

continue endle~s effort to identify the reservoir by 

applying advanced technology with deep insigt into the 

ecology of the vibrios. 

The organism is provided with a magnificient capa-

bility to adapt to environmental stresses for their own 

survival. Such adaptational responce is initiated by 

recognizing the stress and then the signal is transduced 



39 

to a certain effector gene through the signal transduc-

tion system. The gene expressions are regulated by 

some upper ranking genes via sequential reactions, for 

instance, the production of the vilulence factors like ctx. 

ace, zot, and tcp are enhanced by tOXT which is controled 

by tOXR and ToxS as well as by the other signals from 

the environmental stresses. Physical, chemical or even 

biological stresses clearly induce many kinds of stress 

proteins in the organism, i.e. heat shock proteins, the 

roles of which have not been well characterized. These 

proteins should involve in the adaptational responce 

such as acquiring drug resistance or serotype conver-

sion. The organism has been mutated from the calssical 

type to Eltor type through the past pandemics, although 

those were all O1 type, and recently, 0139 caused pan-

demic in the south west Asia of which population 

seemed to have been immunized by O1 type. In the 
endernic area, most of the isolates seemed to gain drug 

resistance, i.e. tetracycline resistance. It is evident that 

the organism gains a de nove property, most probably 

via mutation or transformation from the other organism 

under stressed condition and that the stress induced 

proteins including signal transduction components 

should play key role in the gaining process. If the 

sequential procedures are made clear at molecular level, 

then we can nail down which component is the key one 

to depress the production of vilurence factors or to 

repress the adaptational changes so as to keep the 

organism susceptible to certain drugs or to im-
munological defencing factors of human. We need to 

focus one of the research projects on this matter to 

obtain more detailed information and to create more 

effective strategy for the eradication. 

Many cholera vaccines have been invented in US, 

Sweenden and/or Australia by applying gene technology 

and have being tested in field trials, but so far up to 

today, the efficacy has not been satisfactory. It is true 

that the convalescent patient acquirs vibriocidal humor-

al antibodies lgA, IgG and lgM which last for 3 mQnths 

to one year. The invented vaccine were all effective as 

same level as the natural aquired immune. The involve-

ment of memory T cell has been unclear, that is, molecu-

lar cascade reaction from antigen recognition and pre-

sentation through secretion of antibody or some ant 

-vibtio agents that prevent the organism from adhesion, 

proliferation, and/or production of the toxins should be 

clearly characterized. 

The problems mentioned above should be inves-
tigated extensively at a well organized institution by 

efficiently organized scientists group supported by the 

national foudation. 
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MOLECULAR BIOLOGICAL STUDIES 
HIS TOL Y TICA 

ON ENTAMOEBA 

YOSHIMASA KANEDA 
Department of Infectious Diseases, Tokai University School of Medicine 

It is estimated that 500 million people in the world 

are infected with Entamoeba histolytica, of whom 40 

million have developed disabling colitis or extraintes-

tinal abscesses, which will result in at least 40,000 

deaths. However, more than 90% of infected individuals 

usually are asymptomatic. This is probably due to 

differences in the pathogenicity of amoebic strains. 

Although it is difficult to morphologically discriminate 

between pathogenic and non-pathogenic strains, it has 

been reported that biochemical and immunological dif-

ferences exist. Sargeaunt and coworkers (1978, 1988) 

demonstrated that amoebic organisms isolated from 
patients with dysentery show isoenzyrnatic patterns that 

differ from those isolated from asymptomatic carriers. 

We reported that a monoclonal antibody, which recog-

nizes the 30,000 Mr antigen, also can distinguish between 

pathogenic and non-pathogenic strains. However, 
zymodeme patterns and reactivities of monoclonal anti-

bodies are phenotypic properties. Indeed, it has been 

reported that zymodeme conversion from nonpath-
ogenic to pathogenic (or the reverse) can occur within a 

cloned culture of some strains of E. histolytica during the 

process of axenization under appropriate growth condi-

tions. Therefore, molecular biological studies on the 

pathogenic properties of the amoeba are needed. The 

DNA sequence coding the 30,000 Mr antigen was detect-

ed not only in pathogenic isolates but in nonpathogenic 

isolates as well. However, in comparing both DNA 

sequences, minor differences were observed. In addi-

tion, we designed oligonucleotide primers on the basis of 
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the nucleotide sequence encoding the 30,000 Mr antigen, 

and have shown that the polymerase chain reaction 

technique using these primers is useful for determining 

pathogenicity. Numerous studies on the genetic analysis 

of pathogenic and nonpathogenic strains suggest that E. 

histolytica is a complex of two species, one pathogenic, 

the other nonpathogenic. 

.s- 8 

CONCEPTION FOR THE DEVELOPMENT 
SCHISTOSOMIASIS VACCINE 

OF 

SOMEI KOJIMA 
Department of Parasitology, Institute of Medical Science, The University of Tokyo 

Schistosomiasis is widely distributed in developing 

countries and affects some two hundred million people, 

despite the fact that extensive efforts to control the 

disease have been continuously made in many endemic 

areas. Since the eradication of snail intermediate hosts 

is absolutely difficult and reinfection easily occurs 

among people living in the endemic areas even after a 

successful chemotherapy, the development of vaccines 

against schistosomiasis is urgently required. For this 

purpose, it is important to clarify effector mechanisms, 

on one hand, by which final hosts including humans can 

block the invasion of schistosomes or reduce the fecun-

dity of the parasite in order to avoid severe damages of 

various tissues which result from immune responses of 

the hosts to deposited eggs. On the other hand, it is also 

necessary to clarify the targets of the effectors, such as 

that which molecule or which stage of schistosomes is 

critical in stimulating the effectors. In this symposium, 

recent observations including those of our own labora-

tory will be summarized and the important steps which 

should be taken into consideration in the development of 

schistosomiasis vaccine will be discussed. 
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MODIFICATION OF STRATEGY NEEDED FOR TROPICAL 
INFECTIOUS DISEASE CONTROL 

HIDEO TAKEI 
Faculty of Letters, Chiba University 

Medical science has already accummulated suffi-

cient knowledge and has developed efficient technology 

for tropical infectious disease control. And many Pro-

grams of tropical disease control have been launched 

without achieving planned and expected results. A case 

like the extinction of smallpox is rare. The task of 

efficient tropical disease control still remains as a har-

dest one to accomplish in most of the developing coun-

tries. 

What was wrong with those Programs which had 
failed? Was technology employed inefficient? Financial 

support was poor? Or medical personnel involved, of 

those countries, Iacked knowledge for the task or failed 

to learn it? Judging from reports presented here at this 

annual meeting, these conditions do not seem respon-

sible for poor performance of the Programs. 

The Programs of reeducating medical personnel, 

and reorganizing them for new, or more extended, tasks 

seem to have achieved fairly good results. A case of 

Tuberculosis Control Program presented here might be 

classified as this type. 

On the contrary, however, when some Program 
entered directly into communities, with the intention to 

educate ordinary community members to change their 

daily habits, it met with unexpected obstacles, even 

when Health Education seems to have been successful. 

This was the case of Schistosomiasis Control Program 

in East Africa. 

What makes the difference between these two 
ca~es? From the scientific point of view, i.e. seen as an 

applied practice based on the biomedical model of dis-

ease, both Programs are reasonable enough without any 
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doubt. A crucial difference between the two is the 

target groups, in the former case a group of medical 

personnel and in the latter ordinary community mem-

bers. This fact suggests that the crucial factors in these 

cases are social, cultural and historical in nature. 

Among various sociocultural factors, what should 

be taken into account, I argue, is the survival strategy 

and its underlying cosmology of the target groups. In 

the case of medical personnel, receiving further educa-

tion, participating earnestly to acquire new skills, 

practicing newly acquired knowledge and skills, all 

these might fit into their survival strategy, because 

these can improve their competence as a salaried per-

son. For the providers of the Program, medical person-

nel have another advantage. They are already educated 

to be able to share biornedical view point. It is not 

difficult to persuade them cooperate efficiently to fulfill 

their assigned task. 

In the case of ordinary people, conditions are com-

pletely different. They do not share such view point, nor 

would be interested to learn and change their behaviour 

when there is not any other benefit to encourage their 

motivation. Moreover, they have their proper classifica-

tion of diseases, which determines their priority for 

seeking medical assistance, and their survival strategy 

is based on it. When the target disease of a Program, 

more precisely, its signs and symptoms are culturally 

considered as benign ones, people will not change their 

behavior easily. Accepting what the Program recom-

mends, sparing time for participating in its activities 

means, for them, putting asides for a while their daily 

activities, which would be of certain significance in their 

survival. They would never accept any change recom-

mended by the Program personnel before analysing its 

merits and demerits. If the Program can not show any 

tangible merits according to their way of thinking, it is 

not strange that they consider it useless to listen to the 

advices of outsiders, who can survive without worrying 

about foods for today. 

What is needed in formulating "New Strategy" for 

tropical infectious disease control is to understand peo-

ple's survivan strategy, including the disease classifica-

tion underlying it. Then, frorn the beginning of planning 

a Program, its planners and coordinators would be able 

to take such understanding into account for achieving 

better performance. 
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General Presentation 

A- 1 

STUDIES ON PNEUMONlA AMONG THE CHILDREN IN BANGLADESH 

YOSHIAKI UTSUNOMIYAl, KAMRUDDlN AHMEDl, KIWAO WATANABE1, MISAO TAOl, 
GLENDA CAROL, MARTlNEZ FRANCO1, NAOTO RIKITOMll, TSUYOSHI NAGATAKEl, KEIZO MATSUMOTol, 

SAMIR K. SAHA2 AND RUHUL AMlN2 
Department of Internal Medicine, Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japanl 

and Dhaka Shishu Hospital, Sher-e-Bangla Nagar, Dhaka, Bangladesh2 

In Bangladesh pneumonia causes much morbidity 

and mortality among the children. The pathogen caus-

ing bacterial pneumonia among Bangladeshi children is 

not exactly known. We started this project in Dhaka 

Shishu Hospital, Dhaka, Bangladesh to know the exact 

pathogen of pneumonia by culturing pharyngeal and 

nasal swab. From May 1993 to October 1993 a total 157 

cases were included in this study. There were 102 (65%) 

male and 55 (35%) female patients. The age ranged 

from 21 days to 11 years with the mean age of 14.4 

months. Most of the patients carne from the urban slum 

area. According to the nutritional status there were 117 

(75%) of normal body weight, 14 (9%) of under weight, 

14 (9%) of Kwashiorkor and 11 (7%) of Marasmus 
cases. There were 129/156 (82.7%) cases of broncho-

pneumonia and 27/156 (17.3%) cases of lobar pneumo-

nia. Penicillins and gentamycin were administered in 

most of the patients. From the pharyngeal culture 

isolated bacteria were H. influenzae (16%), S. 
pneurnoniae (14%), E. coli (11%), B. catarrhalis (8%), 

P. aeruginosa (8%) , S. aureus (6%) , E. cloacae (2%) , K. 

ozanae (2%) and 23% isolated bacteria were mixed 

flora. From the nasopharyngeal culture isolated bacte-

ria were B. catarrhalis (27%), H. influenzae (19%), S. 

aureus (16%), S. pneumoniae (6%), P. aeruginosa 
(6%), K. pneumoniae (6%), E. coli (3%), K. ozanae 

(3%), E. cloacae (1%) and 12% isolated bacteria were 

mixed flora. The isolated H. influenzae 76% were non 

-typable, 18% were type-b and 6% type e. 

A- 2 

SURVEY OF PERTUSSIS IN GNANA 

YASUHIKO KAMIYA PATIENCE AKPEDONU H E K LONGMATEY2, F.K. NKRUMAH2 
KIYOSU TANIGUCH12,3, HIROKI HOR13 AND HITOSHI KAMIYA" 

Department of Pediatrics, Shiga University of Medical Science*, 

Noguchi Memorial Institute for Medical Research', Department of Padiatrics, 

Mie University School of Medicine' and National Mie Hospital' 

A total of 56 clinical pertussis cases were identified 

in a sentinel survey at five polyclinics in Accra, Ghana 

for one year between August, 1992 and 1993 by using the 

case definition as 14 days of cough plus paroxysms of 

cough, whooping or vomiting. This active survey 
identified higer number of pertussis cases than passive 

surveillance data in Ministry of Health. By age, 51 

cases were under five years old, including 13 under one 

year. 

Of all 56 cases whose nasopharygeal swabs were 

collected and stored in Amies transport medium, nine 

cases yielded positive culture of Bordetella pertussis on 

Cyclodextrin Solid(CS) medium and/or Bordet-Gengou 

(BG) medium. 

The isolation rate was 16.7% on each medium, 
though CS medium allowed srnaller number of cells of 

B. pertussis to grow in experimental test. 

In the nine positive cases, seven were under one 

year old and eight had not been three times or more 

immunized with DTP vaccines. 

These findings show that pertussis vaccine was 

effective for the prevention of illness and should be 

administered fully as early as EPI schedule. 
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A- 3 

EVALUATION OF MURINE MODEL INFECTED 
PENICILLIUM MARNEFFEI 

BY 

NoRIFUMI KUDEKENl, NoBUCHIKA KUSANO~, FUTOSHI HIGA~, KAZUYOSHI KAWAKAMI*, 

ATSUSHI SAITO*, PRASIT THARVICHITKUL2 AND THIRA SIRISANTHANA3 
First Department of Internal Medicine, School of Medicine, University of the Ryukyus~, 

Department of Bacteriology', Department of Internal Medicine* 

and School of Medicine, Chiang Mai University, Thailand 

Penicillium marneffei, a dimorphic fungus that is 

endemic in southeast Asia, causes deep-seated infection 

in humans and rodents. Next to pulmonary tuberculosis 

and cryptococcal meningitis, disseminated infection 

with the P. marneffei is the common opportunistic infec-

tion in patients with the human immunodeficiency virus 

(HIV) in northern Thailand. We made murine model 
infected by P. marneffei and evaluated the effects of anti 

- CD4 antibodies on this model. 

Specific pathogen-free BALB/C mice (male, 
weight; 20-25 g) were infected with intratracheal inocu-

lation of the conidia of P. marneffei within the range of 

3 x 106 to I x 108 cfu/mouse. The strain was Penicillium 

marneffei isolated from blood of patients with HIV. For 

the counts of viable P. marneffei of the organ, the 

homogenates prepared from the lungs, spleen and liver 

in diluted water with 0.1% Tweeen80 were cultured on 

Sabouraud dextrose agar. To deplete CD4+ 
lymphocytes, mice were received intraperitoneal injec-

tion of anti-CD4 monoclonal antibodies (GK1.5). 

After two weeks, the survival rate of mice with I x 

108 cfu/mouse was O%, I >< 107 cfu/mouse was 50% and 

3 x 106 cfu/mouse was 100%. On the histopathological 

examination, the lungs of infected mice showed infiltra-

tion of mononuclear cells and the destruction of alveolar 

structures at two weeks. After inoculation of I x 108 

cfu/mouse, the viable P. marneffei were isolated from 

the lungs, spleen and liver on 3,7 and 10 days. The 

mortality of the mice depleted of CD4 Iymphocytes is 

lower than that of control mice (p<0.05). The numbers 

of viable P. marneffei in the lungs and spleen of the mice 

depleted of CD4+ Iymphocytes were significantly in-

creased (p<0.001) than that of the control mice at 13 

days. 

These results suggested that CD4+ Iymphocytes 
play the role in the destruction of alveolar structures by 

the infiltration of mononuclear cells and the removal of 

P. marneffei on this model. 

A- 4 

EFFICACY OF CURRENT CLlNICAL DIAGNOSIS OF ACUTE 
DIARRHOEAL DISEASES IN ZAMBIAN CHILDREN 

NoBUYUKI MATSUBAYASHll, MASAHIRO WATANABE1, G.J. BHAT2, 

HITOSHI KAMIYAI AND MlNORU SAKURAll 
Department of Paediatrics, Mie University School of Medicine* 

and Department of Paediatrics, University Teaching Hospital, Lusaka, Zambia' 

INTRODUCTION: In most developing countries, 
acute diarrhoeal diseases are diagnosed as dysentery 

and non dysentery, according to macroscopic stool 
examination due to limited laboratory facilities. In this 

sense, dysentery might include diarrhoea caused by 

other type of pathogens. World Health Organization 

recommends adequate rehydration for both dysentery 

and non dysentery, and antibiotics only in exceptional 

cases such as bloody diarrhoea. In this study current 

clinical diagnosis was reviewed and evaluated. 

METHOD: From May 1992 to May 1993, 690 of 
3624 children with acute diarrhoeal diseases admitted to 

Diarrhoea Training Unit (DTU) of University Teaching 

Hospital, Lusaka, Zambia were recruited. 

The inclusion criteria for this study were; 1. chil-

dren less than six years. 2. History of ADD as defined 

by WHO (passage of two or more loose/watery stool in 

past 24 hours lasting less than 14 days) 3. No history of 




