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FUITIANRETIETIANRIZRL, T~
FRAYERB|IERBI T ELTHLRATY
Bo MEREMT7 V7 2 I LIBFHTICB W
T, ¥I/ARICERT A7/ HM#E (dengue
hemorrhagic fever; DHF) i3 Z D7 4 )V A IZEHE
L, LELIE s vy 7ERE¥ESI T 7Y a vy
fEE B (dengue shock syndrome; DSS) # 2L,
B EEFIIEZSBWERIZH LT AV AE
BE LTEESNTVS (Hammon et al., 1960) .

DHF B X 0" DSS OFARICETAHEIIR O
NDA, WELICHYL SN0 TREV, %
WEBRODEFEE Y RET AERFII7 A VABMHI
IBaDd, FTREBBEDORBELEDERIZLD
bDLRDOH, HHNEINSLUAHOMSADOETF
PEHLTWADY, BENELZIAFRBEETH
% (Halstead, 1974, 1978, 1980; Rosen, 1977;
Lépez-Correa et al., 1978; Trent et al., 1983),

kDS F v 7y 4N ZAOREHEOFEIC @
B, wwABHOSRTES, LaLadss
BB L L WEEKR TR =Y 213§ 5%
ZHMENZD, FLOBET T ARMICEIEL
7-EERDV 5 NTHE 8T &7 (Craighead
et al., 1966; Hotta, 1969; Cole and Wisseman,
1973), 5T, BAEKREH VY7 ZADOERY
W OBwmE IRV,

E#061, BEKICHZ T, DHF 3 & 0° DSS

il

1 BREERAEBMEDEBRE

BEIOTEINBFEKRY AV, B~y R
BREERRTITo 2 LOOFAKRTIIMAL Y A
R 1 E AR LSRR 2 AT, MR VIR R
HBEHICEEL, v A0EREEDLET, ¥
ANAEMDERB L OENICOWTRE L

EBRMES L UHE

TANRD BERICIISBEEICTHAL T ALK
AL, RSN/ Tr 1751 k2R L72, B4
BiIEENL<IZTDHF B X U DSS BE MK %
Toxorhynchites splendens BB\ MIENEEL, &
Bh FroruAnz2BERESHT BR
006 # (DHF B&H%) & BR116 % (DSS &%
k) O28FHEAL:, MEEKRILIC Tox-
orhynchites splendens B BT 2~3 AR L 72 1%,
2 C6/36 MfaiC 4 M L THW/z, Tr 1751
FRiZEEGe~ 7 LA B, BFAEARIRGRE M
FEiEEFNZTRY AV RBERE LT —80°C
WRE L TR LA,

PANVADEE: URINVF TN TV — M
HEReE L/ Vero 8 2 HWC, 79— 8T
WE L7,

T I AB Ly AEYEER: ICR R~
Z1-2 B#ZHW/, Blo<, Hanks #IZT
FRUZ27 A VA BRER % WA 0.02ml, 18
P2 0. 1ml ZhEnEEL, EY IV
23, BB 10° PFU/mouse, MEREPIEE
& T2 10° PFU/mouse & L7, ¥, MENERE

2 MAEEMREREEHE  TO70 SFOTXEE 1 &Fit

FRLDERIE2IM A AHFEFZRE (MF, 1985) IZBVWTRERLL,
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i Tr 1751 #kD AT - 720 rﬂmﬁﬁMﬁm Tr 1751 BeO M B L 08

YAV A O BT PR 6—8 B ENEREREIZ BV T, MR B O A R
HIZHmdE S8, Mot 247 572, Hanks % % EBE T HPEEO AL 547298,
By, B Lmo10%MIALE 2 ES L, 4°C, BAEMS L OBERE(LIERS Sk o7z,
154/, 10,000 rpm 12 THELH, £0LEDY PO OY &, BREODL L VBT
ANAEREIToT, B, bLiE% Hanks #  (IWEMEFAREILIBECH D, WAkt
TR U2 AV A RS T RNER L, Fik
DEEELCYPAZL, TVARIZEL ST AV AD
WA % 4T - 720 1, $EHE L 10° PFU/mouse &
L7

SEIRALE RO BIER T Tr 1751 MERERE T RE
L7z 2 b L, BARCIktmEc
W LB 10% R0 <) Y TREEL, 785 7 4
VAR, EUYIREERLAT MY &
F Vv EREEAT 572,

m = Figure 1 Mononuclear cell infiltration in subarach-
noidal space. (H.E. X400)
e ZADFEK T Tr 1751 #R ORGP FERERE T

(A 3 B B I PO RER BT A
AR LN, 4 HBEIZIZFEET AL RSN,

5 HHICEHEEEHOKE LB TEFFET L,
MRS R C I, BT 6 H BT —ffo~
2 BEOMBENFR SR, 8—10H BiZid&H,

B PIREATRE & BRI SE LA D L7, @, BIE
B4R LI FET U7

“““““ 77, BAEMRORBAEREOEREBET L &
TEF AR IR B T Th o 72, BRI
DL\ B TR EERER 9— 121 B G B AERAS Figure 2 Mononuclear cell infiltration around a
Roh, B TTHTCED, KBS vessel in the brain. (H.E. X200)

Kb EDEh olz, FIZIESHBEEEORESL

L, 28okdsAOMBRIBLI N, W
R B R D B b N o 72,
WD R PIERE T IIECE 0~ 10% TH - 72747,
R EERBIZONTLERL, 5HHTIR60—
70%, 10fCE Ti2100% 23 L7z,

B A L A BOEL: AR R D s
4 Vv A& BR 006 ?&fﬁ%f i3 107 PFU/g,
BR 116 B Cit 10° PFU/g 27k L, 5/ H T
BR 006 ##E# Tid 10° PFU/g, BR 116 #C 107
PFU/g 2 7R L 720 101€ B fiiﬁﬁ%‘i 10° PFU/g,  Figure 3 Focal mononuclear cell infiltration in the
#%E T 10° PFU/g Th » 72, , brain. (H.E. X200)




Figure 4 Necrosis appearing in the brain cortex.
(H.E. X400)

Figure 5 Distinct abscess formation in the brain.
(H.E. X200)

Figure 6 Higher magnification of a portion of the
abscess formation in Figure 5.
(H.E. ><400)‘

7 BT ISR %w&ﬁ(ml)#mm%h%
BETH 7, AUBESHETICoN, LRI
Mz, MEHBEEOMEMEEN (K2) 2k
FEEMI LSRR O (K3) »YEs
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ENB LI Tz, MREDS4-6CHIZES
&, WEBRBANORERENOREIIHER L2, T
b bIEEAILERIC RO S, RO M
AR E AICBE SNz, TLIOKR
BB B IR E P 2 3R A L b B b
72 (M4). ShbDRAEMES L OCEIEMELIE
BR 006 ¥REFERED J54% BR 116 BRBERE L b 3
FDOREEEMD 5720 LA BR 006 BRIEHEREIC
BT, BEENICERZBREERAED b
72 (5, 6). Hi ‘#&fﬁ‘:?ﬁﬁ%iﬂ%f’loﬁsﬁbz’*’i
&, EEMICREN, B X UHRENELE
BEICBgEE T,

* B

T o AR S & UBHER R L,
Flwr RSP ER LT, FOSER, BT A
)vxgjﬁr}Lﬁwwﬁiﬁ%ﬂ%&%m%tkomf 3i 4
BT L7,

Hotta (1969) o= A& HW/7 0 7o A4 VA
DORGERIC L B &, BPNEERS, BELLY
AIBFEOMEF B L72HK, 24— 48K LIMIZFE
L, BELA~ Y ZAHORBMMBSF RS T,
M5 A P O PRI 7 & O RERE(L AR
BRLERBENTNE, KEBRIZBWTLwY
A ERTH D Tr 1751 ¥R OB TIEHED
HRIE LN,

B A AR OB RERE Cld BRI ISR T IR
MEROER 2R Lz 234 % <, 2—-3 1t
Bl ) FIEENE T 5720 L L, RIS
TRGR S —28 7, Bk S ZHK 2 ER)ED
iz, 8—10CBICAR A &, fERS L UHRHAH
—ETHLITRY, TANAITT 2T LT
b3 B EaAEE S hi,

B 4V ZBIZE L TEE LT TIHE
(Ohsugi and Ohyama, 1985; Ohsugi et al., 1985)
L7 & 5 o & M4 pk 6 1c 10577 PFU/g
FIEEE RS I EPELMIENRTED,
AR OEBIZ BV TiE, fRAE oMM X ) FIC
TANZBOEAPRONL Z Edhh o, ¥
AN ARBIAS~EL, POBBEERTIE
Do, IANREE Y AN ZOEEIZE L TH
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LA MEEREONRE» o7z,
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DI 13385 L 72, Cole and Wisseman (1973) I
FrIIA NI EERY, v ARAEORL
53O ELWAI~T Y AB L U~ A IZHHE
L, BOBRERGFNELOBEZITVW#RELT
Wh, EHICEBE, WYY AT, 74NZ
BROMABOEIZ L HFRBABELOERIBS
Ny, B~ RIIBVTEFOERNBDO LN
LWy, TMH Y A TIIERET(LD A5
CEABHLN, REUELRIBECHEBEL
Twh, EELDBERERIESOWMEL IRL
D, TANADOT T ABREIZEL - T, TDORE
MEELICIEREFHASMCEDLR, LAEADE
MR LTBE TR, BEILEDLN
72 CHOOFROMEIX, RERICHLATA
NABB IOy A0, L LIIRERAED
S L TWAMRESEITRKEVEEZ LN,

X
1) Cole, G. A. and Wisseman, C. L. Jr. (1973):

ling, weaned and adult mice 2. Immunofluorescent and histological studies,

243-252

2) Craighead, J. E., Sather, G. E., Hammon, W. McD. and Dammin, G. H. (1966):
Arch. Pathol., 232-239
Etiologies of the experimental dengue of Siler and Simmons,

ngue virus infections in mice,
3) Halstead, S. B. (1974):
Trop. Med. Hyg., 23, 974-982
4) Halstead, S. B. (1978):
view, Asian J. Infect. Dis., 2, 59-65
5) Halstead, S. B. (1980):
search, Bull. WHO, 58, 1-21

6) Hammon, W. McD., Rudnick, A., Sather, G., Rogers, K. D. and Morse, L. J.

BFA RO 2 ¥k B+ 5 &, DHF BEHED
BR 006 Bk 5% DSS BEHFZ® BR 116 %L b
MORBMBELABESK, LA BETTO
BETERONLY, BEREIROONZ L
REBREVHTR TS - 72,

3 #J

DHF s X 0'DSS BED S oM SN Bk
vy, WL~ ARIGERICHE 2TV, #84E
BIREARENBIE LT, ERB X UORAY
A NVZELEELETHBRKE L,

<7 AMRBEDO L WEFERORAEETIIRET
FIIEL, L2 bRoRBEMAGFNELbBMT
oW A VA BIBIBHEEER L,
AW TICONTHERL LR L, REMES
b ZOBE I L, nERBEECHELZ
RERIEHEHBE S N7z, 452 DHF BEH
R TIIRNERANICEHELZRBEERAGEED 6 s,

R

Pathogenesis of type 1 dengue virus infection in suck-

J. Comp. Pathol., 83,

Pathology of de-

Am. ].

Different dengue syndromes— The perspective from a pathogenic point of

Dengue hemorrhagic .fever—A public health problem and a field for re-

(1960): New

hemorrhagic fevers of children in the Philippines and Thailand, Trans. Assoc. Am. Phys., 73, 140-

155
7) Hotta, S. (1969):

Dengue and related hemorrhagic diseases,

36-77, Green Inc., St. Louis

8) Lopez-Correa, R. H., Cline, B. L., Ramirez-Ronda, C., Bermedez, R., Sather, G. and Kuno, G.

(1978):
Am. J. Trop. Med. Hyg., 27, 1216-1224

Dengue fever with hemorrhagic manifestations —A report of three cases from Puerto Rico,

9) Ohsugi, Y. and Ohyama, A. (1985): A preliminary study of pathogenicity and pathophysiology of



265

dengue virus type 2 strains in mice, Dengue Newsletter, 11, 85-87

10) Ohsugi, Y., Maeda, K., Ito, T., Yamamoto, N. and Ohyama, A. (1985): Pathogenicity and
pathophysiology of dengue virus type 2 wild and prototype strains in mice, Abstracts of Second In-
ternational Congress for Infectious Disease, 131

11) Rosen, L. (1977): “The Emperor's New Clothes” revisited or reflections of the pathogenesis of
dengue hemorrhagic fever, Am. J. Trop. Med. Hyg., 26, 337-343

12) Trent, P. W., Grant, J. A., Rosen, L. and Monath, T. P. (1983): Genetic variation among dengue
2 viruses of different geographic region, Virol., 128, 271-284

PATHOLOGICAL STUDY OF MOUSE BRAIN INFECTED WITH
WILD TYPE STRAINS OF DENGUE VIRUS TYPE 2

Yukio Ounsuct’, Koner MAaepA!, Tovoko YOSHIKIY,
AIRO TsUBURA® AND AKIO OHyamal
Received Abril 21 1986/Accepted October 25 1986

Histological observations were carried out on the brains of mice inoculated intracerebrally (i. c.) with two
wild type strains of dengue virus type 2. Mortalities of the infected mice were studied in parallel The
effects of serial passage in suckling mice were especially investigated.

Although a few death occurred after i.c. inoculation of both parent wild type strains which had not been
passed in suckling mouse brain, the mortalities increased as the passage levels. By the tenth passage, the
mortalities reached 100 per cent.

Both parent wild type strains produced no striking histological changes in the brains after i.c.
inoculation. However by the fifth passage, diffused edema, extensive perivascular cuffs and abscess
formation in the cortex of the brain were observed.

1 Department of Microbiology, Kansai Medical University, Moriguchi, Osaka 570, Japan
2 Department of Pathology, Kansai Medical University, Moriguchi, Osaka 570, Japan
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EGG COUNT IN URINE TO DETERMINE
THE INTENSITY OF SCHISTOSOMA
HAEMATOBIUM INFECTION

Masaaki SHMaDA!, Mizuki Hirata?, Katsuyuki Sato!
EprrH WamBayr, Joun H. Ouma* anp Yoshiki Aoki*
Received 'September 1 1986/Accepted November 10 1986

Abstract: A statistical comparison was carried out among 3 different parameters, i.e.,
egg count/volume, total egg count/sample and egg count/hour, in regards to day-to-day variations
of S. haematobium egg output in midday urination. Among 3 parameters, the egg count/hour
showed the most stable value. In addition, the total egg count in a urine sample was not
correlated with the sample volume of the urine in the same individuals. We conclude, therefore,
that the adoption of the egg count/hour was best as a param'eterl for a quantitative unit of
intensity of infection for cohort studies where the changes of intensity of infection are monitored
for' a long period. The existing parameter for egg output expressed in terms of the egg
count/10 m/ volume of urine seems to be a less reliable reflection of the intensity of infection.

INTRODUCTION

In order to measure the intensity of Schistosoma haematobium infection, the egg count/10 m/
of urine collected at midday has long been used in socio-epidemiological studies. When we used
this formulation, we frequently experienced considerable fluctuations in the count value among
individual persons or even in the mean of a given group as other researchers pointed out
(Wilkins, 1977; Stephenson ef al., 1984). This fact may be due to the urine volume, which is
influenced by several factors such as volume of water consumed, air temperature or relative
humidity, etc. If the density of eggs in urine varies considerably with the change of urine
volume, single urine sample examinations, which we usually perform in fleld surveys, may lead to
an erroneous interpretation of the results. The ideal parameter for expressing the intensity of
infection is any count value that shows the minimal daily variations among egg output data.

In this report, we compared parameters for the intensity of infection 7.e. an existing para-
meter of the egg count/10 m/ urine and alternatives, i.¢. egg count/urine sample and the egg

1 Department of Parasitology, Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japan
2 Department of Parasitology, Kurume University School of Medicine, Kurume, Japan
3 Center for Microbiology Research, Kenya Medical Research Institute
4 Division of Vector Borne Diseases, Ministry of Health, Nairobi, Kenya
This study was conducted under the Kenya-Japan Communicable Diseases Research and Control Pro-
ject, supported by the Kenya Medical Research Institute (KEMRI) and the Japan International Cooperation
Agency (JICA). Publication of this paper is approved by the Director of Kenya Medical Research Institute.

Correspondence address: Masaaki Shimada, M. D., D. M. Sc., Department of Parasitology, Institute of
Tropical Medicine, Nagasaki University, 12-4 Sakamoto-machi, Nagasaki 852, Japan
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count/hour for their rahge of variations, stability and reproducibility, and found that egg count/
- hour was superior to the other.

MATERIALS AND METHODS

Twenty children from age 5 to 12 were selected systematically by a serial sampling among
203 pupils registered in a primary school in Mwachinga village in Kwale district, Coast Province,
Kenya. Urine samples were collected from each of the children twice a day at about 11.30 and
12.30 hours for 5 days at the end of April, 1982. The times of the two urine samplings were
recorded exactly.

The number of eggs in a known aliquot of each urine sample was counted by the nuclepore
method (Peters et al., 1976) using a membrane in 25 mm diameter with 12 micron porosity. If
the eggs in the aliquot were too many or too few to count, we filtered another aliquot of the urine
by adjusting the sample volume for examination for obtaining an appropriate egg count. From
the egg count in the volume of urine filtered, the egg count in a 10 m/ sample was calculated.
The total volume of each urine sample was also measured to calculate the total egg count in the
urine sample. Then, the total egg count in a sample collected at 11.30 was used for a para-
meter, egg count/sample, while those collected at 12.30 were expressed in terms of the egg
count/sample and the egg count/hour, which was calculated by dividing by the exact time be-
tween two urinations.

Among the 20 subjects, 12 gave satisfactory data in terms of egg count/hour, but the
remainder provided an insufficient number of samples or extremely low egg output. These
unsatisfactory data were excluded from the analysis.

RESULTS AND DiscussioN

Table 1 shows the daily fluctuations in the egg counts/10 m/ urine of individual children.
Although it was impossible from our study to know how much the total daily egg output actually
varies from day to day in individuals, it was possible to determine whether the egg count/10 m/
urine is influenced by the sample volume. If the number of eggs in urine increases in proportion
to the urine volume, the egg count/10 m/ urine sample is considered not to be influenced by the
sample volume, and then can be justified for practical use as a parameter of intensity of infection.

Based on this rationale, comparisons were made among correlation coefficients between the
sample volumes (Tables 2 and 3) and the total egg counts per sample (Table 4) and those per
hour (Table 5) in each group of samples collected at 11.30 and 12.30. The egg count data for 5
days from individual children were standardized before calculation to avoid the influence of
individual differences of egg counts and sample volumes.

As a result, we found no significant correlation between the total egg counts in urine
samples and the sample volumes in both groups of samples (correlation coefficient=0.203 and
—0.081, n=51 and 50 respectively). In addition, the negative correlation was significant be-
tween the egg counts/10 m/ and the sample volumes (correlation coefficient=—0.699 and
—0.438, n=>51 and 50 respectively).

These results indicated that the total number of eggs in the urine sample was not correlated
with the urine volume. Furthermore, the increased urine volume tended to dilute the egg
density in the urine. This fact has been pointed out by Wilkins (1977) and Stephenson et al.
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Table 1 Day-to-day variation of egg count per 10 m/ of urine sample collected at 11.30

Day of Examination

Sublect Mean  S.D.*  C.V.**
- 1 2 3 4 5

1 1,540 940 3,300 3,280 2,730 2,360 1,070  45.3
2 100 380 60 270 60 170 150 84.0
3 440 310 630 - - 460 160 35.0
4 710 360 380 400 280 430 170 38.7
5 - 150 1,050 730 510 610 380 61.9
6 240 120 190 - - 180 60 33.2
7 180 120 200 190 460 230 130 58.4

8 740 1,230 820 3,320 660 1,350 1,120 82.8
9 90 - 70 990 2,330 870 1,060  122.1
10 850 960 4,000 - 3,800 2,400 1,730 72.1
11 410 60 90 - 400 240 190 80.0
12 140 310 110 - 2,940 880 1,380  157.4

Average of C. V. ** 72.6

* Standard deviation
** Coefficient of variation (%)

Table 2 Day-to-day variation of urine volume (m!/) collected at 11.30

Day of Examination

Subject

No. 1 2 3 4 5
1 54 77 22.5 12.6 23.2
2 197 70.8 190 37 226.5

3 60 85.9 100 - -
4 58 59.2 95 34 90.5
5 - 95 15.5 4 14.3

6 21.7 76.5 18.8 - -

7 69 52 19.5 89 21
8 22.2 29 41 8.5 28.5

9 75.5 - 57.9 12.5 9
10 46 26.5 10.5 - 11.7

11 11.7 63 90 - 7
12 76 '48.8 65 - 15.1

(1984). The egg count/10 m! urine sample expresses a less reliable value of intensity of infec-
tion.

The day-to-day variation among the egg counts in each group of samples at 11.30 and 12.30
was compared in terms of the coefficient of variation for 5 days. As shown in Tables 4 and 5,
the average value of the coefficient of variation in the egg counts for the 12.30 samples was
significantly smaller than that of the 11.30 samples (p<0.05, t=2.64, df=11). This indicates
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Table 3 Day-to-day variation of urine volume (ml) collected at 12.30, about one hour after the
previous urination

Day of Examination

Subject

No. 1 2 3 4 5
1 12.5 8.5 9.3 12.7 9.4
2 12 16.5 8.5 84 20
3 9 6.2 9.7 - -
4 8.3 19.5 14 10 -
5 - ' 14 12.7 12.1 12.1
6 7.8 12.3 9.8 - -
7 12.7 12,5 10.5 16 13.1
8 23.5 30 18.2 20.6 14
9 21 - 19 11.7 7.8

10 10.6 13.8 13.3 - 11.1

1 10.3 18 11.9 - 11.2

12 13.4 13.5 11.7 - 6.5

Table 4 Day-to-day variation of total egg count per urine sample collected at 11.30

Day of Examination

Subject Mean  S.D.*  C.V.**
- 1 2 3 4 5 .
1 8320 7,240 7,430 4,130 6,330 6,690 1,590 23.8
2 1,930 2,690 1,100 1,010 1,310 1,610 700 43.7
3 2,640 2,660 6,300 - - 3,870 2,110 54.5
4 4120 2,130 3590 1,360 2550 2,750 1,110 40.4
5 - 1,440 1,630 290 730 1,020 620 60.9
6 520 910 360 - - 600 280 47.7
7 1,260 600 380 1,670 970 980 510 52.6
8 1,640 3570 3,360 2,820 1,880 2,660 860 32.5
9 660 - 430 1,240 2,100 1,110 740 67.1
10 3910 = 2,550 4,200 - 4,450 3,780 850 22.5
11 480 370 810 - 2,840 1,120 1,160  103.2
12 1,060 1,510 740 - 4,560 1,970 1,750 89.1

Average of C. V.** 53.2

* Standard deviation
** Coefficient of variation (%)

that the egg counts in the urine samples obtained 1 hour later at 12.30 were less fluctuated than
those collected at 11.30 regardless of the previous discharge of urine.

The ideal count value to express the intensity of infection is the one which can give the least
daily variation in egg count. In the present study, it was shown that the egg count/hour, which
can be calculated from the 2nd sample of 2 consecutive urine samples collected at an hour
interval, is a more stable parameter giving the least day-to-day fluctuation compared with other
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Table 5 Day-to-day variation of egg count per hour, t.e., egg count per urine sample collected at
12.30, about one hour after the previous urination

Day of Examination

5‘;3{)6“ Mean  S.D.*  C.V.**
: 1 2 3 4 5
1 509 6,990 4380 3,640 5510 5120 1,260 24.7
2 2,150 1,790 1,680 1,300 2,550 1,890 480 25.2
3 1,710 670 1,490 - - 1,290 550 42.7
4 2,00 1,150 1,040 1,720 - 1,490 480 32.0
5 - 1,150 490 990 760 850 290 33.9
6 380 280 180 - - 280 100 36.1
7 1,140 530 900 1,680 910 1,030 420 41.1
8 2,500 1,720 1,760 3,150 3,880 2,600 920 35.5
9 670 - 610 380 730 600 150 25.2
10 2,890 3,000 5950 - 8,040 4,990 2,470 49.4
11 300 210 380 - 1,170 520 440 85.7
12

4,160 2,650 4,240 - 2,740 3,450 870 25.2
‘ Average of C. V. ** 38.1

* Standard deviation
** Coefficient of variation (%)

parameters. Our results support the opinion of Clarke (1966) that intensity of infection should
be expressed as the egg count excreted for a certain fixed time.

In conclusion, we considered that egg count/hour should be adopted especially for cohort
studies where changes of the intensity of infection are monitored repeatedly for a long period.
The disadvantage of this formulation is that the examinees are requested to bring urine samples
twice within about one hour.
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Abstract: Onchocerca volvulus microfilariae from 130 patients in 8 northern Guinea savan-
na villages of the Jos Plateau were stained by the naphthol AS-TR-phosphate method for the
demonstration of acid phosphatase. Microfilariae were classified into 13 types according to their
staining characteristics. Five corresponded to the enzyme types already reported by some
workers on the West African rain-forest and Sudan savanna strains of O. volvulus. Eight types
showed intense enzyme activity in the regions of the amphids and phasmids, in addition to any
other structures in microfilaria.

Highly significant variations in type frequency (p<0.001) were observed between microfilar-
iae from the summit area of the Jos Plateau and those from the villages in the northern area
where the Guinea savanna shares common borders with the Sudan savanna.

The multiple enzyme patterns revealed in this study indicate that the O. volvulus microfilar-
iae of the Jos Plateau are more polymorphic in relation to enzyme staining than the strains of the
parasite from Yemen, Guatemala, Venezuela, and the West African rain-forest and Sudan savan-
na. A brief background of the study area is given and the significance of these findings is
discussed.

INTRODUCTION

It is now well known that the epidemiology and clinical manifestations of human onchocer-
ciasis (river blindness) differ from one endemic region to the other. These differences have
been attributed to the existence of geographical strains of Onchocerca volvulus. Duke (1976)
recognized 6 strains of the parasite by the ability of the local Simulium vectors to transmit the
microfilariae to man and suggested that within the main Onchocerca-Simulium complexes are
minor complexes which are not yet clearly recognized but are different in their clinical manifesta-
tions and pathogenicity in the local population. ‘

Histochemical method for characterization of microfilariae provides a base for differentiating
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geographical strains of O. volvulus. Omar and Schulz-Key (1976) observed marked differences
in the distribution patterns of acid phosphatase in 3 strains of the parasite from West Africa and
Guatemala. Yarzabal ef al. (1983) showed the similarity in the frequency of the enzyme stain-
ing-patterns between the Venezuelan strain and the strains from Guatemala and Yemen, and then
observed that these differed from the rain-forest and Sudan savanna strains of West Africa.

Omar (1978) also demonstrated that the proportions of the enzyme patterns in the micro-
filariae from the West African rain-forest and Sudan savanna, Guatemala and Yemen revealed
group differences in each strain. Further, statistically significant differences were observed in
the enzyme patterns of microfilarial populations in the rain-forest and Sudan savanna bioclimatic
zones of West Africa (Omar et al., 1982). In the work reported here we used the histochemical
staining for acid phosphatase to characterize the microfilariae of O. volvulus in Jos area of the
Guinea savanna in Nigeria.

MATERIALS AND METHODS

Geography of the study area: The Jos Plateau (1,000-1,500 metres above sea level) in the
northern Guinea savanna of Nigeria although located in the tropical zone has a climate similar to
the temperate regions. The northerm part of this plateau shown on the map (Figure 1) is
generally warmer than the summit area (Kuru), and shares borders with the arid Sudan savanna
in the neighbouring Bauchi State.

The annual rain-fall (1,600-2,000 mm) on the Jos Plateau is considerably higher than other
areas of northern Nigeria. The rivers that run off these highlands support the breeding of
Simulium damnosum s.l. (Crosskey, 1981).
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Figure 1 Map of the Jos Plateau showing sample areas (black squares), main rivers, streams and
hills.
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Distribution of onchocerciasis: Our epidemiological records show that onchocerciasis is
hyperendemic in the villages located in the northern parts and mesoendemic in the summit area
(Figure 1). In the hyperendemic villages (Gada and Maigemu), lymphadenopathy, scrotal
elephantiasis, hernias and leopard skin are seen in patients. These features are less evident or
completely absent in Fedare, Fursum, Maijuju and Gengere Kibo in the summit area. General-
ly, the prevalence of nodules is low and onchocercal blindness is much reduced in patients when
compared with the savanna villages of Burkina Faso.

Collection of microfilariae: 0. volvulus microfilariae were obtained from already known
carriers of microfilariae by the skin snipping using corneo-scleral punch (2 mm Holth-type;
STORTZ Ltd.) at the following locations:

1. Maijuju (9°45°N 9°10"E)
2. Fursum (9°3¢'N 9°06"E)
3. Fedare (10°54'N 9°07 E)
4. Gengere Kibo (9°31'N 8 37E)
5. Gada - (10°02°’N 9°07E)
6. Zagun (8°42’N 9°58'E)
7. Buhit (845N 9°59'E)
8. Maigemu (10°01'N 9°11'E)

Two skin snips were taken between 11.00 and 15.00 hours from the iliac crests of 130 microfila-
rial carriers and placed in Tyrode solution in flat bottom micro-titre plates. In Maigemu paired
snips were taken from the scapulas, iliac crests and lower calves of 40 villagers and microfilariae
from each pair were processed separately. The micro-titre wells were carefully covered using
cellophane tape and each plate was numbered. Detailed data including clinical manifestations of
the disease and opthalmological examination of patients were obtained from our epidemiological
records. Samples were immediately transported to our Vom laboratory for processing.

About 3 hours after collection, microfilariae from each micro-titre well were carefully pipet-
ted onto albuminized glass slide, labelled and allowed to dry at room temperature. Each smear
was immediately fixed with a few drops of cold (0-4°C) acetone and again allowed to dry at room
temperature. Smears were then placed on hinged flap microscope slide folders, wrapped with
cellophane material to exclude moisture and stored in a deep freezer until staining.

Staining of mzcroﬁlarzae Smears of microfilariae were stained within 2 weeks of collection
in incubating medium containing naphthol AS-TR-phosphate (substrate) as described by Chalifoux
and Hunt (1971) at pH5.0 and at 37°C. Each smear was stained separately in horizontal
position for 2 hours by covering slides with the staining medium. The substrate was excluded
from the medium used to incubate control slides. All smears were counterstained in methyl
green and examined under light microscope for microfilarial acid phosphatase activity. Photo-
micrographs were then made as fequired.

Data analysis: The results were analyzed for heterogeneity and significant variations using
simple Chi-square test and Friedman’s two-way ANOVA by ranks.

RESULTS

The various staining patterns: Acid phosphatase activity was observed chiefly in six re-
gions in the microfilariae of O. volvulus: the cephalic extremity (amphids area), between amphids
and excretory vesicle, excretory vesicle, Inner body area, anal vesicle, and the phasmids in the
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Figure 2 Schematic representation on the 13 acid phosphatase patterns in O. volvulus microfilariae.

Figures 3-15 Photomicrographs of the enzyme staining-patterns in O. volvulus microfilariae.
3: Excretory pore/vesicle and anal pore areas (EP+AP).

Excretory pore/vesicle and excretory cell, Inner body and anal pore areas (EP+AP).

Inner body and anal pore/vesicle areas (IB+AP).

Anal pore/vesicle only (AP).

Negative staining (NE).

Amphids (cephalic) area only (A).

Amphids (cephalic) and excretory pore/vesicle areas (A+EP).

10: Amphids (cephalic) and anal pore/vesicle areas (A+AP).

11: Excretory pore/vesicle area only (EP).

12: Between amphids and excretory pore, and anal pore/vesicle area (A—EP+AP).

13: Between amphids and excretory pore/vesicle, excretory pore and anal pore areas (A—
EP+EP+AP).

14: Amphids (cephalic), excretory pore/vesicle, anal pore and phasmids areas (A+EP+AP+
P).

15: Amphids (cephalic), excretory pore/vesicle, Inner body and anal pore areas (A+ EP+
IB+AP). All magnifications about X 600.
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posterior region. We identified 13 enzyme staining-patterns or types according to the presence
or absence of acid phosphatase activity in the reactive structures in microfilariae. Five of these
corresponded to the staining types reported by Omar (1978) and Omar ef al. (1982). The
distribution of acid phosphatase in microfilariae as revealed in the 13 patterns was: Type I-
excretory pore/vesicle and anal pore/vesicle areas (EP+AP); Type II-excretory pore/vesicle,
Inner body and anal pore (EP+1B+AP); Type IllI-Inner body and anal pore/vesicle areas (IB +
AP); Type IV-anal pore/vesicle areas only (AP); Type V-complete negative staining (NE); Type
VI-amphids (cephalic) area only (A); Type VII-amphids and excretory pore/vesicle areas (A-+
EP); Type VIII-amp}ﬁds and anal pore/vesicle areas (A+AP); Type IX-excretory pore/vesicle
area only (EP); Type X-between amphids and excretory pore/vesicle, and anal pore areas (A—

Table 1 Frequency distribution of the 13 staining patterns

No. of  Total No. Staining
Village persons of mf
examined examined I I III v \Y

Maijuju

and 1 132 19 4.4  0(0.0) 2(1.5) 3 2.3) 16 (12.1)
Fursum
Fedare 26 455 128 (28.1) 28 (6.2) 5.1 60 (13.2) 22 (4.8)
Gengere
Kibo 4 10 0 0 0 4 (40.0) 2(20.0)
Gada 30 646 52 (8.0) 4(0.6) 6(0.9) 330(51.1) 123(19.0)
Zagun .

and 3 37 21 (56.8) 0 0 6(16.2) 1 @7
Buhit
Maigemu 56 3,850 943 (24.5) 58 (1.5) 104 (2.7) 563 (14.6) 1,278 (33.2)
Total 130 5130 1,163 (22.7) 90 (1.8) 117 (2.3) 966 (18.8) 1,442 (28.1)

* See the text and Figure 2
** Number of microfilariae (%)

Table 2 Distribution of acid phosphatase staining

No. of No. of the microfilarial
Village persons
examined I II III v \ A2

Maijuju

and 1 5 (45.5)* 0 2(18.1) 2(18.1) 6 (54.6) 0
Fursum

Fedare 26 20 (76.9) 10 (38.5) 5(19.2) 14(53.90  7(26.9) 1 3.9
Gengere

Kibo 4 0 0 0 3(75.0) 2 (50.0) 0

Gada 30 10 (33.3) 2 (6.7 3(10.00 22(73.3) 22(73.3) 3(10.0$)
Zagun

and 3 1(33.3) 0 0 2(66.7) 1(33.3) 0

Buhit

Maigemu 56 39 (69.6) 20(35.7) 12(21.4) 39(69.6) 45(80.4) 15(26.8)
Total 130 75 (67.7) 32(24.6) 22(16.9) 82(63.1) 83(63.9) - 19(14.6)

* Number of persons (%)
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EP+AP); Type XI-between amphids and excretory pore/vesicle, excretory pore and anal pore
areas (A—EP+EP+AP); Type Xll-amphids, excretory pore/vesicle, anal pore and phasmids
areas (A+EP+AP+P); and Type XIlI-amphids, excretory pore/vesicle, Inner body and anal
pore areas (A+EP+IB+AP). Figure 2 shows the schematic representation of the assort-
ments of enzyme types according to their staining characteristics in microfilariae. Enzyme
activity was revealed in varying degrees of intensity from light/diffuse to intense positivity.
Figures 3—-15 show the photomicrographs of acid phosphatase distribution in microfilariae.
Most microfilariae stained with greater intensity in the anal and excretory pore areas, in that
order, than in other structures. Staining in the cephalic (amphids) area was generally moderate
while in the Inner body area enzyme activity appeared as spots or bands especially in the area of

in O. volvulus microfilariae (mf) from the Jos Plateau

patterns*®
VI VIL VIII X X XI XII XHI

0(0.0) 7.3 0(0.0) 11 8.3) 0 0.0 0(0.0) 56 (42.4) 18(13.6) -

6(1.3) ‘ 8(1.8) 8(1.8) 15 @3.3) 2 0.4 1(0.2) 132(29.00 40 (8.8)
0 0 0 0 1(10.0) 0 3(30.0) 0
6(0.9) 3(0.5 40 (6.2) 11 1.7) 9 1.4 3(0.5) 56 (8.7) 3 (0.5)

0 0 0 4 (10.8) 0 2.4 1 @27 2 (5.9

36@3.8) 67017 71(1.8) 102 (2.7) 48 (1.3) 55(1.4) 436(11.3) 89 (2.3)
48(0.9) 8@17) 11923 143 (2.8) 60 (1.2) 61(1.2) 684(13.3) 152 (3.0)

patterns of microfilariae from the Jos Plateau

carriers with patterns:

vil VIII IX X XI X1I XIII

23181 0 3@13) 0 0 6(546) 3(27.3)

6(23.1) 4 (15.45 8(30.8) 2 (1.7 1 39 17(65.4) 8(30.8)
0 0 0 1(25.0) 0 1(25.0) 0
2 (6.7 5(16.7) 6 (20.0) 2 (6.7 3(10.0) 10(33.3) 3(10.0

0 0 1(33.3) 0 2(66.7) 1(33.3) 2(66.7)

22(39.3) 24(42.9) 25(44.6) 15(26.8) 17(30.4) 36(64.3)  25(44.6)
32(24.6) 33(25.4) 43(33.1) 20(15.4) 23(17.7) 71(54.6) 41(31.5)
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Table 3 Acid phosphatase patterns in O. volvulus microfilariae from

No. of Total No. Staining

Location perpons of

examined microfilariae I II III v \Y

« 306 40 3 2 44 132
Scapulas 11 (100%)  (13.1) 1.0 ©.7) (4.4 @31
Tliac 13 460 203 8 3 70 77
crests (100%) 44.1) .7 ©.7) (15.2) 16.7)
Lower 16 684 61 2 6 76 457
calves (100%) (8.9) 0.5) ©0.9) aLy (66.8)

1,450 304 13 11 190 666

Total 40 (100%) (21.0) ©0.9) ©0.8) (13.1) (45.9)

the G-cell (Figures. 4, 5and 13). In some microfilariae, strong acid phosphatase activity was
observed in the cephalic region, and in the excretory pore, and very weak staining in the anal
pore, while in others, staining was as in Types VI and IX in microfilariae from the same biopsy.
Where there was no staining of microfilariae as in Figure 7 (Type V) (NE), the body walls were
clearly delineated. There was occasional staining of the phasmids (Figure 14, Type XII). In
very limited samples of microfilariae the phasmids area stained in Types IV and VIII. In Types
X (Figure 12) and XI (Figure 13), the region intermediate between the amphids and the excreto-
ry pore stained as spots (Type X) or as bands (Type XI). Control slides were negative for
enzyme activity.

Frequency of patterns

(i) In microfilariae: The relative frequency of patterns in microfilariae from the 8 vil-
lages showed a high degree of heterogeneity and the details are presented in Table 1. Due to
the low number of microfilariae from these areas, and the proximity of the villages and similarity
of patterns, results from Zagun and Buhit, and Maijuju and Fursum were combined.

From 130 persons, 80 males and 50 females, a total of 5,130 stained microfilariae were
examined (an average of 40 parasites per carrier). Four patterns, Types I (EP+AP), IV (AP),
V (NE) and XII (A+EP+AP+P), occurred more frequently in microfilariae. On the whole,
Type V showed the highest frequency (28.1%) followed by Type I (22.7%), 1V (18.8%) and XII
(13.3%). Other staining types in our results occurred in low frequency (Table 1).

(i) In individual microfilarial carriers: The distribution of enzyme patterns or staining
types in individuals with microfilariae is shown in Table 2. The variation in frequency of occurr-
ence of the 13 patterns in the 130 patients of the Jos Plateau was not significant (p>>0.01). All
the 13 patterns were seen concurrently in 3 microfilarial carriers in Gada and in 5 patients in
Maigemu. In Fedare and Maijuju areas relatively fewer microfilarial carriers harboured patterns
I to XIII. Taken together, 83 microfilarial carriers representing 63.9% harboured Type V;
Type IV in 82 (63.1%); Type I in 75 (57.7%); and Type XII in 71 (54.6%) (Table 3). A signi-
ficantly higher percentage of Type XII was seen among carriers from Fedare and Maijuju.

(iii) In microfilariae from scapulas, iliac crests and the lower calves: Significant differences
(p<0.001) were observed in stained microfilariae from three anatomical positions: scapulas, iliac
crests and the lower calves of microfilarial carriers in Maigemu where the heaviest parasitic load
was observed in biopsies of carriers. Skin biopsies from the iliac crests contained a significantly
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the scapulas, iliac crests and the lower calves expressed in frequency (%)

patterns

VI VII VIII IX X XI X1 XIII

7 8 5 13 3 3 34 12
2.3) (2.6) - (1.6 4.3) 1.0 (1.0) 11.1) 3.9

7 8 5 14 5 2 49 9
1.5) w7 1.1 3.0 11 0.4) 10.7) 2.0

6 10 11 20 4 6 22 3
0.9) (1.5) (1.6) 2.9 0.6) 0.9) 3.2) 0.4)

20 26 21 47 12 11 105 24
(1.4) (1.8) (1.5) 3.2) (0.8) (0.8) (7.2) 1.7

higher proportion of Type I (44.1%) than the other two locations. Similarly, the lower calves
harboured a significant number of Type V (66.8%). Within location comparison showed a signi-
ficantly higher frequency of Type V in the scapulas and lower calves (43.1% and 66.8%, respec-
tively), and Type I (44.1%) in the iliac crests (Table 3).

(iv). In villages and study areas: The frequency of enzyme staining-types in microfilariae
among the summit villages (Gengere Kibo, Maijuju, Fursum and Fedare) varied significantly (p<
0.001). Similar variations were observed in the northern areas (Zagun, Buhit, Gada and Maige-
mu) where the Guinea savanna shares common borders with the Sudan savanna vegetation.
Overall variation within and between village groups was highly significant. The distribution of
Types I, I, VI, VIII, IX, X and XI did not vary significanlty between village groups; others
varied significantly (p<0.001).

DiscussioN

Omar (1978) and Omar et al. (1982) reported 5 acid phosphatase patterns in the microfilar-
iae of O. volvulus from the West African rain-forest and Sudan savanna strains of Liberia and
Burkina Faso. Braun-Munzinger and Southgate (1977) described 4 patterns in the savanna
villages of northern Togo also in West Africa. Four patterns were revealed in each population
of microfilariae from the strains of the parasite in Guatemala, Yemen and Venezuela (Omar,
1978; Yarzabal et al., 1983).

Using the same staining method we observed 13 distinct patterns in the sample of O.
volvulus microfilariae from the northern Guinea savanna of the Jos Plateau in Nigeria. Five
(patterns I-V) of the 13 patterns corresponded in staining characteristics to the enzyme types
already described in the West African strains in Liberia and Burkina Faso (Omar, 1978).
However, our sample differed from the rain-forest and Sudan savanna strains with regard to the
frequency of patterns IV and V (Omar et al., 1982). In addition, 8 other patterns (VI-XIII)
were revealed in the Jos Plateau microfilariae. A significant proportion (26.4%) of the micro-
filariae tested for acid phosphatase in this study demonstrated these additional 8 patterns. The
reason of this is that we could for the first time stain cepahlic region (amphids) by the routine
technique. The pre-staining condition may have revealed this result or the nature of our micro-
filariae might be different from the microfilariae with known enzyme activity patterns. If the
latter hypothesis was true, we should consider the significance of such variations in O. volvulus
in this study area in connection with the evolution of this species.
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Patterns VI, VII, VIII, XII and XIII stained in the region of the amphids, in addition to other
structures in the microfilaria; the phasmids stained in pattern XII (and occasionally, in patterns
IV and VIII in a negligible number of parasites). Until this work, acid phosphatase activity in the
amphids and phasmids regions was reported only among blood microfilariae e.g. Loa loa and
Dipetalonema perstans (Omar and Kuhlow, 1977). Acid phosphatase activity in these structures
suggests that they are metabolically active and may be involved in important functional processes
(absorptive, secretory and phagocytic) (Barka, 1962). The amphidial and phasmidial cilia may
also function as chemoreceptors in microfilariae (McLaren, 1972).

This histochemical study also demonstrated that the scapular region harboured more micro-
filariae with patterns V, I and IV and the iliac crests, those with patterns, I, V and IV, while
pattern V can as well be found in relatively greater proportions in the lower calves. From this
finding, it may be concluded that the frequency of each pattern is attributable to the anatomical
positions of microfilariae which reflect time-lag after migration from the onchocercomata.

It is evident from the foregoing that the microfilariae of O. volvulus of the Jos Plateau
Guinea savanna are more polymorphic in relation to enzyme staining than the strains of the
parasite in Yemen, Guatemala, Venezuela, and the West: African rain-forest and Sudan savanna
(Omar, 1978; Omar et al., 1982; Omar and Schulz-Key, 1976; Braun-Munzinger and Southgate,
1977; Yarzabal et al., 1983), and may be differentiated as shown by patterns VI-XIII. It is not
unlikely that a distinct strain of O. volvwlus different from the typical Sudan savanna and the
rain-forest forms exists on the Jos Plateau.

Highly significant variations were observed in the enzyme patterns in microfilariae notably
from the northern and summit villages of the Jos Plateau. Pattern V was predominant in the
former and pattern XII in the latter. As was mentioned previously, the Guinea savanna shares
common border with the Sudan savanna vegetation in the northern area of the Jos Plateau.
Onchocerciasis is severest here with all the clinical manifestations of the typical Sudan savanna
form, but, surprisingly, onchocercal blindness is rare in spite of the high intensity of infection in
patients. In the summit villages, lymphadenopathy, scrotal elephantiasis, hernias, leopard skin
and blindness are relatively fewer (Ufomadu ef al. unpublished observation). These discrepan-
cies in the clinical pictures of the disease and the frequency of enzyme patterns from the 2
groups of villages are probably connected with the observation of Duke et al. (1966) in similar
zones in the neighbouring Cameroon Republic that the Sudan savanna strain of O. volvulus
microfilariae was incompatible with Simulium flies from the Guinea savanna.
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OBSERVATIONS ON THE MULTIPLE GONOTROPHIC
CYCLES COMPLETED BY SIMULIUM TAKAHASII
(DIPTERA: SIMULIIDAE) IN THE LABORATORY
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Abstract: The newly-emerged females of the anautogenous blackfly, Simulium (Wilhel-
mia) takahasii (Rubtsov), were allowed to mate, feed on human blood and oviposit in the
laboratory with an attempt to complete the multiple gonotrophic cycles. As a result, 85 of 87
inseminated flies which were fed on the blood and maintained at various constant temperatures
(12°C to 28°C) oviposited, and the duration from blood feeding to oviposition tended to shorten
with an increase of maintaining temperatures (i.e. median length, from 5.5 days at 12°C to 1.9
days at 26°C). The gap in time from the completion of oocyte development to oviposition
gradually widened as the temperature lowered. Out of 85 flies ovipositing the first batch of
eggs, 20 were fully fed on the second blood within 17 hours, and subsequently deposited eggs.
Moreover, 3 of these 20 flies took the third blood and 2 of them oviposited. The lengths of
duration from blood feeding to oviposition in the second and third gonotrophic cycles were 1.17
and 1.40 times as long as that in the first cycle, respectively. The mean number of eggs
matured per fly reduced in the second and third gonotrophic cycles, as compared to that in the
first. A single insemination has proved to enable this blackfly to produce fertile eggs at least
over the first 3 gonotrophic cycles.

INTRODUCTION

Knowledge of the gonotrophic cycle (a serial event of blood feeding, oocyte maturation,
oviposition and/or subsequent blood feeding) completed by female simuliids is of a fundamental
importance for understanding how these flies transmit disease. The duration needed for oocyte
maturation following the blood feeding was studied, using field-caught flies (e.g. Takaoka et al.,
1982). However, mainly due to the reluctancy of the newly-emerged simuliids to take a blood
meal and subsequently oviposit in the laboratory, no detailed information on the successive
behavioral or physiological events of a given gonotrophic cycle was made available.

In the present study, attempts were made to complete the multiple gonotrophic cycles,
using newly emerged females of the anautogenous blackfly, Simulium (Wilhelmia) takahasti
(Rubtsov), which was reported to readily mate, blood feed and oviposit in the laboratory
(Takaoka, 1985). Individual females, which completed more than one gonotrophic cycle, were
then studied to obtain the data on the duration of the three main phases involved in any one of
the gonotrophic cycles (i.e. from blood feeding to oocyte maturation, from oocyte maturation to
oviposition, and from oviposition to subsequent blood feeding), under various temperature condi-

Division of Medical Zoology, Medical College of Oita, Hazama, Oita 879-56, Japan
This study was supported by Grant-in-Aid for Scientific Research, The Ministry of Education, Science and
Culture (No. 61570195)



286

tions. Furthermore, both the number of eggs laid and that of eggs hatched per female in each
gonotrophic cycle were counted to determine whether any age-related changes in fecundity and
fertility occurred during successive gonotrophic cycles.

MATERIAL AND METHODS

The adult S. takahasii used in this study were reared in the laboratory from wild-caught
pupae. All females and males, the majority of which had emerged in the morning, were held
together in a polyethylene bag (about 20 cm in diameter) until 17 : 00 on the day of emergence
when the feeding trial was carried out. Most of the females were inseminated by this time.
After the male flies were removed, a batch of 30-50 females were allowed to feed to repletion
on my right hand which was inserted in the same bag at a room temperature (20-25°C). One
hour later, each of the fully-engorged females was transferred to a polystyrene tube (10 cm long
X 1.4 cm in diameter) containing ca. 3 m/ of distilled water, and a strip of white paper (water
proof, 7 cm long X 0.5 cm wide) half immersed in water. The tubes housing individual flies were
divided into 9 groups, each consisting of 8-15 flies, and held standing in incubators at various,
constant temperatures (12—-28°C), and with 14-hour of light per day. No nutrients were given.
Every day after blood feeding, all the flies were checked for oviposition at 6-hour intervals,
arbitrary monitorings being also made especially for flies kept at higher temperatures. When
oviposited eggs were found in the tube, each fly was removed and transferred to the same
polyethylene bag as used for the initial blood feeding trials, and given an opportunity to feed again
as soon as possible. These second feeding trials were performed with individual flies, and
continued for about 30 minutes at room temperature. For those which did not refeed, another
opportunity was given within 24 hours following oviposition. Only the flies fed with full second
blood meals were transferred to the next ovipositing tubes, and held at the same temperature
conditions as before. One day after oviposition, all the flies which failed to take blood were
killed and dissected in a saline solution, except for a portion of females which were kept alive
with a 35% sugar solution for a varying number of days to examine the follicular conditions
following oviposition. The number of remaining mature oocytes, if present, was counted, and
spermatheca was examined to confirm whether the fly had been inseminated. The flies which
died before oocyte maturation were discarded, and those that survived long enough to develop
mature oocytes but refused to lay eggs were also dissected upon death to ascertain whether
spermatheca contained spermatozoa. A similar procedure was adopted for flies which com-
pleted subsequent gonotrophic cycles. ,

In order to determine the length of duration required for oocyte maturation, a portion of
blood-fed flies belonging to three temperature groups (14°C, 20°C and 26°C) were dissected
during the period from blood feeding to oviposition at appropriate intervals. The oocytes of
stage V, which were nearly equal in size to the deposited eggs, and were ready to, on dissection,
release themselves from the follicular epithelium, were judged as matured. '

On the other hand, eggs deposited in each gonotrophic cycle were held in water for 5-7
days at room temperature, and the numbers of hatched and unhatched eggs were recorded to
obtain the fecundity and fertility data. The term “fecundity” was used herein as the number of
eggs matured per fly in a given gonotrophic cycle, and the term “fertility”, as the number of eggs
inseminated per fly, which was in the present study inferred from the number of eggs hatched.
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RESULTS

Table 1 shows the number of females completing the first, second, and/or third gonotrophic
cycles. Five of 90 fully fed flies which survived long enough to develop mature eggs did not
oviposit. Three of these had no spermatozoa in their spermatheca, and were not included in
Table 1. The first oviposition was completed by most of the inseminated females (97.7%).
Out of 85 flies which laid eggs, 27 bit again and 20 of these took a full second blood meal and then
oviposited. Eventually, only 3 flies were fully fed on the third blood, and 2 of these deposited

eggs.

Table 1 Number of inseminated female Simulium takahasii completing the first, second and/or
third gonotrophic cycles under vairous temperature conditions

Gonotrophic cycles

1 2 3
Temp. No. No. No. No. No. No. No. No.
cC) fully fed ovipositing  biting fully fed ovipositing  biting fully fed ovipositing
12 7 6 1 1 1 0 0 0
14 10 10 3 3 3 0 0 0
16 12 11 5 5 5 0 0 0
18 13 13 2 1 1 0 0 0
20 10 10 3 2 2 0 0 0
22 9. 9 3 3 3 1 1 0
24 9 9 2 2 2 0 0 0
26 12 12 6 2 2 1 1 1
28 5 5, 2 1 1 1 1 1
Total 87 20 3 3 2

85 27 20
(%) = 7.7 (31.0) (23.0) (23.0) 3.5) 3.5) 2.3)

The data on the length of durations from blood feeding to oviposition in the first gonotrophic
cycle are presented in Figure 1, together with those on the duration needed for oocyte matura-
tion. The data clearly show that although the duration from blood feeding to oviposition varied
with the individual flies even at the same temperature conditions, the median length of this
duration tended to shorten with an increase of maintaining temperatures (from 5.5 days at 12°C
to 1.9 days at 26°C). A similar decreasing trend was observed with the length of time required
for oocyte maturation, although it was measured only for three temperature groups. The gap in
time from the completion of oocyte development to the oviposition (in terms of median) gradually
widened as the temperature lowered (i.e. 4, 14 and 24 hours at 26°C, 20°C and 14°C, respec-
tively). There was no definitive daily periodicity in the ovipositing behavior. The oviposition
was observed not only during the light time but also during the dark. It seemed that the effect
of the light-dark cycle on the length of duration from blood feeding to oviposition would have
been small, if any.

The time course of the 20 flies which completed the first, second and/or third gonotrophic
cycles is illustrated in Figure 2. Out of 85 flies ovipositing the first batch of eggs, 27 (including
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Figure 1 Length of duration from blood feeding to oviposition in the first gonotrophic cycle of Simu-
lium takahasii under various temperature conditions. Circle and vertical bar signify median
and range, respectively; triangle represents length of time from blood feeding to oocyte
maturation. :

7 incompletely fed) were observed to refeed within 24 hours: about one-third (20 flies) fed when
they were given the first opportunity to take second blood (i.e. within 6 hours, but mostly less
than one hour), and the remainder (7 flies), after 6-17 hours. The third blood feeding, which
was observed in 3 flies, took place 15 hours (fly No. 1), one hour (No. 3) and half an hour (No. 8)
following the second oviposition. Neither of the 2 flies ovipositing the third batch of eggs took a
subsequent blood meal.

The duration from blood feeding to oviposition in the second gonotrophic cycle also tended
to shorten, as in the first gonotrophic cycle, with the increase in temperatures under which flies
were maintained (Figure 2). Although data were insufficient for the third gonotrophic cycle, it
was shown that the mean length of the duration from blood feeding to oviposition was extended
to some degree with the increase in the numbers of the gonotrophic cycles (i.e. relative lengths
of the second and third gonotrophic cycles in relation to that of the first cycle, 1.17 and 1.4,
respectively). The difference between the first and second gonotrophic cycles was statistically
significant (by the paired-t test, p<0.001). '

Table 2 shows the fecundity data of the 20 flies in each gonotrophic cycle. There were
great variations in fecundities within individual flies: from 130 to 296 in the first cycle, and from
70 to 275 in the second. However, it was clearly shown that the fecundity of any one of the 20
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Figure 2 Time course of the 20 females of Simulium takahasii completing the first, second and/or
third gonotrophic cycles under various temperature conditions (No. 8 fly died 3.5 days after
the third blood feeding).

flies except one (No. 6) in the second gonotrophic cycle decreased by varying extents, as
compared to that in the first. Fecundity in the third gonotrophic cycle was also reduced in the 2
flies but increased in the No. 8 fly, although mature eggs of this fly were not oviposited.
According to the paired-t test analysis, a decrease in the mean fecundities from the first to the
second gonotrophic cycle was statistically significant (p<<0.001).

The fertility data in terms of the number or percentage of eggs hatched are also shown in
Table 2. The hatch rates greatly fluctuated within individual flies even in the same gonotrophic
cycles. It should be noted that this variation was probably attributed for the most part to the
sites in the ovipositing tube where eggs were laid. Eggs were either deposited in a mass on the
paper, at or just below the level of water-line, or scattered on the inside surface of the upper
part of the tube or cap. Most of the eggs laid in the water hatched after an appropriate
incubation period. However, very few of those which were laid above the water hatched,
although they were immersed in the water as soon as possible. It was then impossible to judge
whether most of the unhatched eggs had been fertilized or not. However, since the hatch rates
of egg batches deposited in the water (about half of the total) were high (over 80%) even in the
second gonotrophic cycle, it is suggested that the second batch of eggs could have been fertilized
with rates as high as the first batch of eggs by the spermatozoa stored in the spermatheca by the
single mating. The hatch rates of egg batches deposited by the 2 flies (Nos. 1 and 3) in the
third gonotrophic cycle were very low, 3.6% and 10.9%, respectively. Both flies were
observed to oviposit their third batch of eggs scattered over the inside surface of the tube above
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Table 2 Fecundity and fertility data in the first, second and/or third gonotrophic cycles of the 20
female Simulium takahasii

Gonotrophic cycle
1 2 3

Fly No. eggs No. eggs % eggs No. eggs No.eggs %eggs No.eggs No. eggs % eggs
o. laid  hatched hatched lai hatched hatched lai hatched hatched

1 225 133 50.1 183* 18 9.8 139%@®)* 5 3.6
2 198 92 465 158 116  73.4 - - -

3 130% 0 0 70* 48  68.6  64% 7 10.9
4 202* 0 0 19%13D* 0 0 - - -
5 221 210 950 19 192 98.0 - - -
6 220 200  90.9 I157*(11®)* 72 45.9 - - -
7 203 268 915 237 209  88.2 - - -
8 199* 9 45 102 0 0 0 A12)* - -
9 266 230 845 252 219 869 - - -
10 180 167 928 144 140 972 - - -
11 296 290  98.0 205 194  94.6 - - -
12 267+ 9 33 230 0 0 - - -
13 136 0 0 129 109 845 - - -
14 260 241 927 211 204 96.7 - - -
15  187* 44 235 134 130 97.0 - - -
16 248* 0 0 169 18 107 - - -
17 283 249 80 204 195  95.6 - - -
18 259 241 931 199 186 935 - - -
19 170 0 0 156*13)* 0 0 - - -
20 289 245  84.8 165 125  75.8 - - -

Mean 2265 1314 58.0 166 108.8 65.5 1015 6 5.9

* Eggs deposited above the water
# Mature oocytes remajning in the ovaries

the water. Therefore, it was difficult to assume that this low hatchability reflected the reduced
fertility of these flies in the third gonotrophic cycle. Dissections made 24 hours after oviposition
revealed that live spermatozoa present in the spermatheca of the 2 flies were markedly reduced
in quantity, occupying only one-third or one-fourth of the entire space of the spermatheca. This
indicates the possibility that there may have been an appropriate number of spermatozoa, enough
to fertilize all of the third-batch eggs.

The results of dissections of the flies which completed 1, 2 and 3 gonotrophic cycles,
respectively, showed that the follicular delatations formed after oviposition were coalesced in
both biparous and triparous flies, and the follicular relic technique (Detinova, 1962) was unsuit-
able for determining the further physiological aging in S. fakahasii. However, the distinction of
the bipars from the unipars was possible in some flies in which follicular degeneration took place
in any one of the ovarioles. Two clusters of yellow granules lying in sequence but separately
between the third follicle and the terminal pedicle were found in the ovarioles in which both first
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and second follicles had degenerated. Another sign of the bipars was a single cluster of yellow
granules formed in the degenerated primary follicle lying just below the normal follicular delata-
tion, which was large and sac-like in form after oviposition but gradually contracted.

DiscussioN

In the present study, nulliparous S. fakahasii were observed to take 1.75, 2.5 and 4 days
for oocyte maturation at 26°C, 20°C and 14°C, respectively. However, under these tempera-
tures, the majority of these females oviposited, respectively, 4, 14 and 24 hours after mature
oocytes were developed. This suggests that oviposition tends to be retarded at lower tempera-
tures.

It was further demonstrated that both uniparous and biparous females could take a subse-
quent blood meal as early as within one hour after oviposition, if given a chance. This finding is
consistent with the fact that a proportion of parous flies caught while biting in the fields carried
the ovarioles with a large sac-like delatation which was generally persistent for about 12 hours
after oviposition (Garms, 1975; Cupp and Collins, 1979; Watanabe et al., 1980).

Le Berre et al. (1964) suspected that 4 days were required for the first gonotrophic cycle of
S. damnosum in Africa and one day more for the subsequent cycles. The present results
indicate that the second and third gonotrophic cycles, in terms of the duration from blood feeding
to oviposition, were 1.17 and 1.4 times as long as that of the first cycle.

The fecundity was reported to decrease with an increase in physiological aging based on the
comparison of the average number of eggs produced per fly between the nulliparous and parous
flies (Abdelnur, 1968; Lewis, 1958; Mokry, 1980b). A similar age-related decreasing tenden-
cy has been observed in the present study where comparisons were made with the individual
flies. It should be, however, mentioned that the fecundities in the second gonotrophic cycle
were very slightly reduced in some females, and even increased in one female. Moreover,
there were great variations in fecundities even in the same gonotrophic cycles. For these
reasons, it seems difficult to distinguish, among parous flies, the physiological ages by means of
the grade of fecundity levels, as attempted by Mokry (1980a) with S. damnosum.

There was no data indicating whether a single insemination would be enough for a female fly
to secure that all of the eggs produced during her life would be fertilized. A clear evidence was
provided by the fact that the second batches of eggs of most females and the third batches of
eggs of 2 females successfully hatched. However, although hatchability in the second gonot-
rophic cycle was as high as that in the first, the same rate in the third was very low. The
results of the dissections of the 2 flies ovipositing the third batch of eggs revealed that live
spermatozoa were still present, occupying one-third or one-fourth of the whole space of the
spermatheca, and that a considerable number of ovarioles (221 and 80, respectively) were active,
each bearing the fourth follicle of stage II. This may suggest that at least one more batch of
eggs, if matured by the subsequent blood meal, can be fertilized.

There was no direct observation of the number of gonotrophic cycles a simuliid can repeat
during her lifetime, although 2 to 5 gonotrophic cycles were reported to be completed by certain
species of blackflies in the fields (Detinova and Beltiukova, 1958; Shipitsina, 1962a, b; Davies,
1961; Arkhipova, 1966; Magnarelli and Cupp, 1977) by the ovarian relic technique (Detinova,
1962). In the present study, a maximum number of 3 gonotrophic cycles were completed by 2
flies. - For the reasons noted above, these flies’ potentiality to develop a fourth batch of eggs is
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suggested, if a subsequent blood meal is taken.

The follicular relic method, used for determining the physiological ages in certain simulliids
as mentioned above, has proved unsuitable for use in S. takahasii, as already reported in other
blackflies, e.g. S. damnosum (Lewis, 1958) and S. ochraceum (Cupp and Collins, 1979). 1t is,
however, noteworthy that the biparous S. takahasii could be distinguished from the unipars, if
ovarioles in which follicular degeneration had occurred were examined.

In view of the fact that a wild blackfly takes some nutrition other than blood, such as floral
nectar (e.g. Hunter, 1977), further studies are needed to determine how sugar feedings in-
fluence serial behavioral and physiological events involved in a given gonotrophic cycle.
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Abstract: Surveys for schistosomiasis, intestinal parasitic infections and filariasis were
carried out in 3 villages of the Jos Plateau, Nigeria, in the period between February and March,
1985. Of 668 fecal samples, 66.8 % were found to harbour parasitic eggs and protozoa. The
overall prevalence of parasitic infections among villagers was as follows: hookworm, 40.3%:;
Ascaris lumbricoides, 9.1%; Strongyloides stercoralis, 0.3%; Trichuris trichiura, 0.4%; Schistoso-
ma mansoni, 18.9%; Taenia sp., 0.1%; Hymenolepis nana, 0.1%; and cysts of Entamoeba
histolytica, 6.7%; Entamoeba coli, 31.4%; Iodamoeba biitschilii, 11.1%; Endolimax nana, 2.5%;
Chilomastix mesnili, 1.6%; Giardia lamblia, 1.5%. Hookworm was the predominant helminth,
and the infective larvae of Necator americanus were found in 6 pupils using filter paper-cultures.
The prevalence rates of hookworm infection varied significantly with villages; 53.9% at Sop,
33.3% at Jebu and 6.0% at Maigemu. Of the 344 inhabitants, 5.2% and 13.4% were found to
harbour microfilariae of Loa loa and Dipetalonema perstans, respectively. Factors which may
have contributed to the spread of these parasitic infections on the Jos Plateau are discussed.

INTRODUCTION

Nearly half of the people in Nigeria are living in the rural areas, and are engaging in farming.
Water supply, sewage and refuse disposal are poorly organized in the rural areas. The villagers
usually defecate directly on the ground. Propagations of helminths and protozoa are therefore
facilitated by this practice. A report on the stool examination for ova and cysts by Azikiwe
(1984) was the only available one on the parasitological situation in the Jos Plateau. He reported
that hookworm and A. lumblicoides were the most common parasitic infestation, and T. trichiura,
E. coli, S. stercoralis, S. mansoni and G. lamblia were found in 190 employees and their family
members and 47 students of the University of Jos.

Between February and March, 1985, the inhabitans in 3 villages of the Jos Plateau were
surveyed for filarial infections, schistosomiasis and intestinal parasitic infections with the aim of
providing base line parasitological data.

This study was supported by the JICA, Japan-Jos University, Nigeria Project (JUJIP-No. 04)

1 Department of Parasitology, Aichi Medical University, Yazako, Nagakute-cho, Aichi-gun, Aichi 480-11
Japan

2 The Japan International Cooperation Agency, University of Jos, Jos, Plateau State, Nigeria

3 Department of Zoology, Faculty of Natural Science, University of Jos, Jos, Plateau State, Nigeria

4 Parasitological Division, Nigerian Institute for Trypanosomiasis Research, Vom, Plateau State, Nigeria
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MATERIALS AND METHODS

Study areas: The Jos Plateau is located in the central part of Nigeria, approximately 104
km from north to south, and 80 km from east to west. It rises steeply in the south-west by a
600 m scarp from a height of 750 m to a height of over 1,300 m above sea level. Most parts of
the Plateau lie on this elevation except the Shere Hills which rise to heights of over 1,800 m
(Figure 1). The vegetation of the Jos Plateau is the typical northern Guinea savanna. In Jos
94% of the rains fell within the 6 wet months of April to September in 1984. There was no
rainfall between November and February during which period the relative humidity was low.
The temperature varied between 12 and 32°C. The hottest month was March, and coincides
roughly with the passage of the sun overhead. Two periods of low temperatures were re-
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Figure 1 A: Map showing the location of Plateau State (black portion) in Nigeria.
B: Map showing 3 villages examined in the Jos Plateau.
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corded. The first occurs in the middle of the wet season; the second coolest period occurs in
the middle of the dry season as a result of the cool north-east hamattarn wind from the Sahara
Desert.

Three villages were selected for parasitological surveys on the Jos Plateau (Figure 1). Sop
and Jebu lie within the Bauchi Local Government area in the south along the bank of the river
Assob at a height of 800 m. These 2 villages are close to each other and the river Assob is the
perennial one. Sop has many springs and Jebu, an irrigation canal. Maigemu lies within the Jos
Local Government area in the north along the bank of the river Jarawa at a height of 720 m.
The tributary of the river Jarawa near Maigemu is seasonal, and there are only some muddy
puddles in the dry season. The inhabitants of these 3 villages are consisted of the Jarawa,
Hausa and a small number of the Fulani people.

Fecal examination: The stool samples were collected in plastic containers which were
distributed to the villagers and retrieved in the next morning. Samples were preserved in 10%
formalin solution, and were examined after formalin-ether centrifugation technique (MGL
method) by light microscopy. Filter paper-culture method was applied for fecal samples from 6
pupils at Sop to identify the species of hookworm. ;

Blood examination: Blood samples were taken from the finger tip at Sop and Jebu, and by
veni-puncture at Maigemu during the time from 10 a.m. to 4 p.m. Thick films were prepared,
dried overnight, dehemoglobinized, fixed by absolute methyl alcohol and stained with Giemsa.

Statistical analysis of the results: Statistical differences of parasite infections in 3 villages
were assessed by ANOVA among the inhabitants aged 10 years old and more, as no subject
below 9 years old was examined at Maigemu.

RESULTS

A total of 668 fecal samples of the inhabitants from 3 villages were examined and 446
(66.8%) were found to harbour parasites. The prevalence of parasitic infections was 72.8% at
Sop, 55.7% at Jebu and 69.0% at Maigemu, respectively. The overall infection rate of people
with individual parasites were shown in Table 1. Hookworm was the most prevalent intestinal
helminth. As indicated in Table 2, the infection rate of hookworm was the highest at Sop
(53.9%) and the lowest at Maigemu (6.0%). Differences in the prevalence of hookworm infec-
tion among the inhabitants at Sop, Jebu and Maigemu varied significantly (p<0.001) with vil-
lages. There was no significant difference in prevalence of hookworm between. males and
females. Prevalence of hookworm infection at Sop was high in subjects of 10-29 years old, and
low in 30 years old and more. The infective larvae of N. americanus were identified in all the 6
pupils at Sop using filter paper-cultures.

Table 3 demonstrates the prevalence of S. mansoni infection by age groups at the 3 villages.
Eggs of S. mansoni were found in 32.9% at Sop and 4.7% at Jebu, but not at Maigemu. There
were significant differences in the prevalence of S. mansoni infection in 3 villagers over 10 years
old (p<0.01) with villages. The high prevalence rate of S. mansoni at Sop was observed in the
age group of 10-19 years old and was significantly lower in adults over 20 years old (p<0.005).
The highest infection rate was 61.9% in the age group of 10-19 years old at Sop. Twenty-four
children below 3 years old examined were negative for the eggs of S. mansoni.

The overall prevalence of E. histolytica cyst was 6.7%; 6.2% at Sop, 6.6% at Jebu and 9.0%
at Maigemu, with a peak in the age group of 10-19 years old. E. coli were the most common
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Table 1 Prevalence of parasitic infections using formalin-ether centrifugation technique arranged

by village
Village Sop Jebu Maigemu Total
Number
examined 356 213 100 668
192 71 6 269
hookworm (53.9) (33.3) (6.0) (40.3)
.. 19 42 0 61
A. lumblicoides (5.3) 19.7) .1)
. 2 0 0 2
S. stercoralis 0.6) (0.3)
. 1 2 0 3
T. trichiura ©.3) ©0.9) (0.4)
. 116 10 0 126
S. mansoni (32.6) @7 (18.9)
. 1 0 0 1
Taenia sp. (. 3) ©.1)
. 0 1 0 1
H. {zana ‘ 0.5) 0.1)
L . 22 14 9 45
E. histolytica (6.2) (6.6) 9.0) 6.7
. 90 56 64 210
E. coli (25.3) (26.3) (64.0) (31.4)
., .. 41 20 13 74
1. biitschlii (11.5) 9.4) (13.0) 1Ly
14 2 1 17
E. nana (3.9 0.9) 1.0) (2.5)
.. 4 4 3 11
C. mesnili 1.1) (1.9) (3.0) (1.6)
. 5 5 0 10
G. lamblia (1.4) 2.3) (1.5)
Numbers in parentheses are percentage.
Table 2 Prevalence of hookworm infection by age
Sop Jebu Maigemu
Age Number Number Number Number Number Number
group examined infected examined infected examined infected
0-9 157 67 (42.7) 101 19 (18.8) 0 -
10-19 113 84 (74.3) 46 26 (29.7) 11 109.1)
20-29 32 21 (65.6) 29 11 (37.9) 15 1(6.7)
30-39 25 6 (24.0) 21 11 (52.4) 31 30.7
over 40 29 14 (48.3) 16 4(25.0) 43 1(2.3)
Total 356 192 (53.9) 213 71 (33.3) 100 6(6.0)

Numbers in parentheses are percentage.



299

Table 3 Prevalence of Schistosoma mansoni infection by age

Sop Jebu Maigemu

Age Number Number Number Number Number Number
group examined infected examined infected examined infected
0-9 157 38(24.2) 101 0 0 -
10-19 113 70 (62.0) 46 4 8.7 1 0
20-29 32 3 9.9 29 4(13.8) 15 0"
30-39 25 4 (16.0) 21 1 3.7 31 0
over 40 29 1 3.5 16 1 (6.3) 43 0
Total 356 116 (32.6) 213 10 4.7) 100 0

Numbers in parentheses are percentage.

Table 4 Prevalence of Loa loa and Dipetalonema perstans infections by age

Sop Jebu o Maigemu

Number

Age  Number L. loa D. perstans Number examined

group examined examined L. loa D. perstans

L. loa D. perstans

0-9 4 0 0 2 0 0 0 - -
10-19 4 0 - 514.7) 32 0 9(11.6) 15 167 0
20-29 32 1@ 601898 26 139 31Le6) 18 1 (5.6) 1(5.6)
30-39 25 0 6(24.0) 23 0 1 4.3 34 5147 1@9

over 40 28 0 12 (42.9) 18 1566 0 53 = 8(15.1 2@.8)

Total 123 1(0.8) 29(23.6) 101 220 130129 120 15(12.5) 4@3.3)

Numbers in parentheses are percentage.

intestinal protozoa showing overall infection rate of 31.4%. The infection rate of E. coli at
Maigemu was significantly higher than those at Sop and Jebu in age groups of over 10 years-old
(p<0.005). :

Blood examination was mainly carried out on adults because of the ease in collecting blood
and the lack of manpower to cope with the large number (Table 4). At Sop and Jebu, 1.3% of
blood sampled showed L. loa microfilariae and 18.8% revealed D. perstans. At Maigemu,
12.5% of the inhabitants examined were positive for L. loa microfilariae and 3.3% for D. per-
stans. The prevalence of L. loa at Maigemu was significantly higher than that at Sop and Jebu
(p<0.05). The infection rate of D. perstans at Sop and Jebu was significantly higher than that at
Maigemu (p<0.005). The microfilarial density ranged between 1 and 72 microfilariae (mean
value 6.3) for L. loa and between 1 and 8 microfilariae (mean value 1.5) for D. perstans in about
30 mm? blood at the study areas.

DiscussION

Hookworm was the predominant helminth in the 3 villages of the Jos Plateau. Some
reports have shown that 2 species of human hookworm, N. americanus and Ancylostoma duode-
nale, are seen in several parts of Nigeria (Nwosu and Anya, 1980; Udonsi, 1984). It seems
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that N. americanus is common on the Jos Plateau as the mfectlve larvae of N. americanus were
identified in all of 6 pupils using filter paper-cultures.

In Jos, temperatures are consistently above the 10°C ambient, which is the minimum
temperature for hookworm development (Nwosu, 1978a). Temperature may therefore have
little effect on the build-up of hookworm infection in these areas. Precipitation, on the other
hand, tends to have a marked seasonal pattern. As the free-living stages of hookworms are
highly susceptible to desiccation (Nwosu, 1978b), low humidity in the soil would tend to reduce
transmission of hookworm. Even in the dry season, there are usually many springs and
streams at Sop, thus supporting a highest infection rate of hookworm; conversely, the seasonal-
ity in the tributary of the river Jarawa at Maigemu, probably explains the lower prevalence
observed. Accordingly, it seems that the differences in the prevalence of hookworm among 3
villages are attributable to the differences in the humidity of soil in the dry season.

S. mansoni and S. haematobium are widely distributed in Nigeria (Cowper, 1963; Kaneko
and Odiachi, 1976; Pugh and Gilles, 1978; Hori and Odiachi, 1978). A lot of B. pfeifferi were
found in the springs and streams at Sop and the irrigation canal at Jebu. Snails collected from
Jebu had the fork-tailed cercariae which are the characteristic of Schistosomatoidea. The inhabi-
tants were probably infected at Sop and Jebu while bathing or wading in the springs, streams and
irrigation canal. Recently, the spread of schistosomiasis has been fostered by increased irriga-
tion (WHO, 1980). It must be emphasized that adequate measures for schistosomiasis control
should be made an integral part of water resource development projects.

S. mansoni infection at Sop increased with age, attained a peak at 10-19 years old and
declined at 20 years old or older. The reason for this reduction of prevalence remain uncertain;
but accumulating evidences suggest different mechanisms such as an immune mechanism and
reduced water contact in the adults (Jordan and Webbe, 1982).

A survey of intestinal protozoan infections in Nigeria was performed on a large scale by
Ogunba (1977) who collected stool samples from an Ibadan population including 3,400 children
and 621 adults. Prevalence of E. histlytica, E. nana and C. mesnili were lower in the present
study area than those in Ibadan, and prevalence of E. coli, I. biitchlii and G. lamblia were higher
in the present area than those in Ibadan. It seems that these differences in prevalence of
intestinal protozoa infections are due to the differences in the climate and social environment
between the present area and Ibadan.

Recently, Hori and Odiachi (1978) and Hori et al. (1984) carried out surveys on loiasis in the
southwestern region of Nigeria in which the infection rates of 3.8-28.9% were reported. In the
present surveys it is evident that the Jos Plateau is endemic area for loiasis. Using thick
smears, Wijiyiratne et al. (1982) reported the prevalence of D. perstans infection of 2.6% in a
village in the Malunfashi district of Kadona State which shares borders with Plateau State.
Prevalence of D. perstans infection at the present study villages was higher than that reported by
Wijiyiratne et al.

ACKNOWLEDGEMENTS

We wish to thank Prof. Rokuro Kano, President of Tokyo Medical and Dental University,
and Prof. M. O. E. Iwuala, Dean of Postgraduate School, University of Jos, for their encourage-
ment throughout the present study. Thanks are also due to Prof. Kiyotoshi Kaneko, Aichi
Medical University for reading the manuscript.



D

2)

3

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

301

REFERENCES

Azikiwe, A. N. (1984): Prevalence and pattern of intestinal infections in an African university com-
munity, Ann. Trop. Med. Parasit., 78 (3), 333-334

Cowper, S. G. (1963): Schistosomiasis in Nigeria. Ann. Trop. Med. Parasit., 57, 307-314

Hori, E., Amano, T., Takaoka, M., Inaoka, T., Watanabe, M., Yamaguchi, K. and Ogunba, E. O.
(1984): Epidemiological studies on loiasis in Nigeria (2) surveys of microfilaria in Epe and surveys of
the vectors, Chrysops, J. Saitama Med. School, 11 (2), 121-130 (In Japanese)

Hori, E. and Odiachi, G. U. (1978): A survey of parasitic helminths and protozoa in Ife, Nigeria, J.
Saitama Med. School, 5, 143-150 (in Japanese)

Jordan, P. and Webbe, G. (1982): Schistosomiasis; epidemiology, treatment and control, 227-292,
William Heinmann Medical Books LTD., London

Kaneko, K. and Odiachi, G. U. (1976): Parasitological survey in Ife, Western State of Nigeria, J.
Aichi Med. Univ. Assoc., 4 (2), 113-118 (In Japanese)

Nwosuy, A. B. C. (1978a3): Investigations into the free-living phase of the cat hookworm life cycle, Z.
Parasitenkd., 56, 243-249

Nwosu, A. B. C. (1978b): Desiccation—survial of the eggs and third stage larvae of hookworms,
Bull. Anim. Hith. Prod. Afr., 25, 73-78

Nwosu, A. B. C. and Anya, A. O. (1980): ' Seasonality in human hookworm infections in an endemic
area of Nigeria, and its relationship to rainfall, Tropenmed. Parasit., 31, 201-208

Ogunba, E. O. (1977): The prevalence of human intestinal protozoa in Ibadan, Nigeria, J. Trop.
Med. Hyg., 80, 187-191

Pugh, R. N. H. and Gilles, H. M. (1978): Malumafashi endemic diseases research project, III. Uri-
nary schistosomiasis: A longitudinal study, Ann. Trop. Med. Parasit., 72, 471-482

Udonsi, J. K. (1984): Studies on the co-occurrence of two species of human hookworm in a riverine
community in Nigeria, Tropenmed. Parasit., 35 (1), 37-40

Wijeyaratne, P. M., Singha, P., Verama, O. P. and Motha, B. (1982): Evaluation of the diethylcarba-
mazine provocative test in the diagnosis of Wuchereria bancrofti infections in the Nigerian savanna and
the effects on Dipetalonema perstans, Trans. R. Soc. Trop. Med. Hyg., 76 (3), 387-391

World Health Organization (1980): Epidemiology and control of schistosomiasis, 18-23, WHO
Technical Report Series, No. 643, Geneva



302

FA4 T2 ) THEMBLNE, Vs AEMICBITAEEBRFEE

ity HE - 56 2.2 + B. E. B. Nwoke?
C. 0. E. Onwuliri® + G. O. Ufomadu*
BHG6L4ETA B S /BH6LE11A08 S8

FAY2YT, Va ARHOIBHOERZNRE LTI9854F 2—-3 ADHAMIZ, BEEREIZL ST
BEFEERE  FREBI Oy VENREOKRE %, MBEEREHRREIZLVRKEI 70
745 )TORMET 72, ZORKR, BRERERIT-72668BDERD I L, 66.8%I210 60D
FERBIUV~ Y AMEMRBEOFEZRD, FERIZEHHA0.3%, BIHR. 1%, EHH0.3%, HEh
0.4%, < vV yEMKH18.9%, Taenia sp. 0.1%, /ME4&HR0.1%, FET 2 —7356.7%, K7
A —/331.4%, A—FT7A—=311.1%, /MNET A —32.5%, A =— VHEERL.6%, 7 7 NVEEER
1.5%ThH o720 6 BOREIZOVWTEEORKEERE LTV, &T7 2 ) AR OREYH L FEE
L7zo S mgsIE, FAE L7 34T Sop 53.9%, Jebu 33.3%, Maigemu 6.0% & HE L EHTD
Lz (p<0.001) o 3UFDERIIOWVWTIMREBBRIEBRE LTV, 5.2%0FER L7 KB I~
07459 7%, BABLVEEARARRIZO 745 72RHE LA, Va ABHICBIAZhLD
HFEREBOSAERET HERIIOVT, EFOEEXT- 72

1 BHEMAEFERERE 2 ERBHEER, Vs AKFEFEE 3 Va3 AKRFHEZELEY
FHE 4 FATVVT - PN Y- ERRR
COMEIZAER-FT 1P o) TEEHNIEFEIZL 72 (JUIIP-No. 04) .



Japan. J. Trop. Med. Hyg., Vol. 14, No. 4, 1986, pp. 303-306 ‘ 303

ATRIAL FLUTTER IN A CASE OF MIXED
PLASMODIUM VIVAX AND
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Abstract: A rare complication of atrial flutter developed during a febrile attack in a man
with P. vivax and P. falciparum (gametocyte only) infection. Until being infected with the
malaria parasites, the patient had been in good health and had not noticed discomfort in the chest.
The arrhythmia disappeared spontaneously after starting treatment with chloroquine. The
possible role of P. vivax schizonts occluding capillary vessels in the myocardium is herein dis-
cussed.

INTRODUCTION

The radial pulse in patients with vivax malaria is characteristically fast and thready in the
cold stage and full and bounding in the hot stage. The radial pulse in falciparum malaria is
usually full and fast (Adams and Maegraith, 1978). Irregularity in pulse is rarely mentioned in
patients with malaria, although it may be noticed in the terminal phase of falciparum malaria
patients.

We encountered a case of mixed P. vivax and P. falciparum (gametocytes only) infection in
a previously healthy man, in which atrial flutter was noticed on admission.

CASE REPORT

Case . M., a 31-year-old male. This hitherto healthy man developed fever 2 days after
leaving the Philippines where he had worked for 2 years as an agricultural instructor. It is
unknown whether he had had an attack of malaria while he was in the Philippines. He was not
admitted until the 15th day of illness when his temperature was 39.1°C. His blood was positive
for 342 trophozoites and gametocytes of P. vivax, and 1 gametocyte of P. falciparum per 200
white blood cells. Some very young asexual (ring from) parasites with neither Schiiffner’s nor
Maurer’s dots on the red cell membrane were counted as P. vivax trophozoites on the basis of
some undefined abnormal staining of the cell membrane of parasite-infected cells. The total
parasite count was 13,510 per u/ of the blood.

Other abnormalities included low serum cholesterol of 83 mg/d/, slightly elevated serum
lactic dehydrogenase 570 w/! and bilirubin 1.9 mg/dl. The serum cholesterol remained low, at
109 mg/dl, 8 days later. This low cholesterolemia is a characteristic finding in most malaria

1 Department of Public Health, Toho University School of Medicine, 5-21-16 Omori-nishi, Otaku, Tokyo
143, Japan
2 Fuji Tsushinki Hospital
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Figure 1 Electrocardiogram on admission (atrial flutter) and after treatment of malaria (normal).

patients. The HDL (high density lipoprotein), LDL (low density lipoprotein) and VLDL (very
low density lipoprotein) were 18 (N=54-78), 204 (N=245-455) and 153 (N=0-110) mg/d/,
respectively. The serum GOT and GPT were 21 and 22 w/l, respectively. The BUN (blood
urea nitrogen) and creatinine were within normal limits. The spleen was enlarged 3 finger-
breadths below the left costal margin.

He complained of discomfort in the chest on admission and electrocardiogram showed atrial
flutter (Figure 1). Treatment with chloroquine, 1,500 mg base over 3 days, was started im-
mediately. The fever subsided to a normal level 36 hours later, by which time his electrocardio-
gram had returned to normal. No other treatment was given for arrhythmia.

The asexual parasites of P. vivax became negative on the third day of admission. On the
contrary, 2, 4 and 2 gametocytes of P. falciparum per 200 white blood cells were found on the
second, third and fourth days of admission. No red blood cells infected with young trophozoite
of or ring form malaria parasite and Maurer's dots on the cell membrane were found on repeated
examinations throughout the course of the illness.

COMMENT

Deformability is an important character of red blood cells which have to pass through blood
capillaries having a diameter of 3-5xm in some places (Editorial, 1978). This deformability is
lost in red blood cells infected with schizonts of malaria parasites. Their altered rheologic
properties were demonstrated experimentally in P. knowlesi-infected red blood cells of rhesus
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monkeys (Miller et al., 1971). This simian malaria parasite is considered to be a counterpart to
human P. malariae (Coatney, 1971), which is the smallest malaria parasite infectious to man.
Red blood cells infected with P. malariae are naturally smaller than those infected with schizonts
of P. vivax, which is the largest malaria parasite infection to man.

Anatomical findings in cases of vivax malaria are very hard to obtain as the disease is usually
benign. However, one of the main pathophysiological processes in malaria, irrespective of the
species of malaria parasites infecting the patient, may be the disturbance of circulation in the
peripheral blood capillaries as the deformability of red blood cells is impaired in the schizont-
infected cells. Furthermore, the schizonts of P. vivax are as large as 10 «m, and the number of
schizonts in the peripheral blood is very small in comparison with the number of mature
trophozoites seen on the previous day. For instance, only 3-5 schizonts among a total of 100
P. vivax parasites can be seen per 200 white blood cells on the day of febrile attack, although
some 90-95 mature trophozoites and 5-10 gametocytes per 200 white red blood cells were seen
on the previous day. This is a clear indication that many schizont-infected red cells are blocked
or impacted in the small blood capillaries.

When the blockage of myocardial capillaries develops in some instances it may lead to
myocardial anoxia and to disruptions of cardiac rhythms. We have seen a case of vivax malaria
who developed mental confusion during a febrile attack. Sachdev and Mohan (1985) have
recently reported on 6 patients with cerebral vivax malaria in children. The most probable
explanation of the cause of this syndrome can be sought in the disturbance of cerebral blood flow
caused by the enlarged and undeformable schizont-infected red blood cells.

Ebisawa and Tani (1980) observed a case of falciparum malaria in which schizont-infected
red blood cells adhered to the endothelial cells of small myocardial blood capillaries. However,
the role of P. falciparum parasites in the development of cardiac disorder can be excluded in this
case as the asexual parasite of this species could not be confirmed, at least during the period of
admission of this patient, although a few gametocytes were demonstrated during the first 4 days
of admission. It is conceivable that asexual P. falciparum parasites might have been present at
the onset of the current illness or some time before.
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JAPANESE SOCIETY OF TROPICAL MEDICINE (3)

30 October-1 November 1985 Kobe

CONTENTS

Special lecture: Dengue hemorrhagic fever: a critical appraisal of current
: hypotheses
Dr. Leon Rosen
Science and technology and international exchange
M. Okamoto

Symposium: Tropical medicine and molecular epidemiology
Chaired by A. Ishii and K. Mifune

Symposium: Tropical countries and Japanese medicine 1-4
Chaired by K. Fukai and S. Tsuboi
5 Medical collaborations with tropical countries
Chaired by A. Fujiocka and M. Tsuji

Symposium: Infectious diseases of international travelers in the tropics
-present status of epidemiology and control ;
Chaired by T. Nakabayashi and T. Aoki

(Appeared in Vol. 14, No. 2)
General presentation
. (Appeared in Vol. 14, No. 3)

Student presentation
1 Tluminating circumstances in primary school in northern part of Thailand
Y. Taniguchi et al.
2 Hearing on the way of thinking of Chiang Mai medical students in Thailand
S. Saikawa et al.
3 Analysis of the images during the thinking process—Study of medical students of

Japan and Thailand R. Aoki et al.

4 On the feeling of Thai University students K. Kanno and R. Aoki
5 The travel in the Philippines . K. Mashiba et al.
6 A visit at Leonard Wood Memorial Leprosy Research Laboratory H. Tanaka
7 Epidemiological studies in Bay Laguna, the Philippines K. Wakita et al.
8 On the activity of Sarawak Malaysia dialogue (SMD) M. Inoue
9 Skin disease survey of children in northern part of Thailand S. Kanno et al.
10 Survey of medical conditions in Miyako Island A. Nohara and M. Henmi
11 Activities of the society for medical research in Southeast Asia of Nippon Medical
School S. Kudo

12 The activities of study group of international fellowship through medical science of
Yamanashi Medical College R. Fujiwara et al.

13 System of eradication of malariae in the Philippines C. Ebisui et al.
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14
15

16

17
18

Our research on attitudes toward malaria in Thailand A. Shinohara and H. Sakai
Summer report on the medical situation in the Gezira area, Sudan, 1984
K. Ohsuga and Y. Kobayashi
The 6th Asian medical students’ conference and field studies in four countries
N. Hirota et al.
Report on the Kasiwazaki refugee camp J. Touda and K. Aoki
Conciderations for the diseases caused by parasites in Formosa T. Sato et al.

Social meeting: On the international exchange of technical cooperation

1a
- 1b
1c

1d

2a

2b
2c

in medicine
Chaired by T. Matsumura and S. Uchiyama
Activities by the experticipants

International exchange of technical cooperation in medicine G. A. Ashitey
Integrated health services promote health status T. Tambunan
Utilization pattern of a primary health care complex in a tropical country-Bangladesh
‘ : A. M. Z. Hussain
China and Japan cooperation promises the development of the Asian medicine
S. Zeng
Present situation and it’s probiem (No English abstract)
Training course in medical science and technology S. Uchiyama
Training course of microbial diseases ’ T. Nakabayashi
Training course in research for tropical medicine T. Naito

Closing remarks ‘ T. Matsumura and S. Uchiyama



323

Student presentation

1 ILLUMINATING CIRCUMSTANCES IN PRIMARY SCHOOL
IN NORTHERN PART OF THAILAND

Yasuyuri Tanicuchr!, SHiort Kubo! aAND MEISEN LEE?
6th! and 2nd? grade, Nippon Medical School

Our team had been checking skin diseases in primary schools at Chiang Mai, Thailand.
Everytime it occured to us that the room were so dark that we sometimes ever couldn’t check
skin conditions inside the room.

So we, the 18th research team (1984), checked the illuminating circumstances of 16 primary
schools around Chiang Mai and compare them with Japanese one.

We found that the half of 16 schools we checked were lacking of light by measuring their
ratio of window area to floor area, illumination index outside and inside, in addition the color of
wall and ceiling, exsistence of blinds, shutters and skylight.

Those that should be improved are so follows: 1. to reserve the window area, 2. to paint
wall and ceiling in bright color, 3. to use skylight as much as possible, 4. to improve shutters and
5. to consolidate illumination.

(Lead by Prof. A. Munakata)

2 HEARING ON THE WAY OF THINKING OF CHIANG
MAI MEDICAL STUDENTS IN THAILAND

SHIGEKI SAIKAWAY, ZENYA YAMAGISHI', TosHIHIRO UTSUGI®
- AND SHINYA TSUCHIDA®

4th' and 6th® grade, Fukui Medical School

In August 1985 we visited the Faculty of Medicine, Chiang Mai University in Thailand for
student exchange and stayed at the dormitory during 2 weeks. We obtained informations on
their life and the way of thinking through a ‘questionnaire to 3, 4 and 5th year classes. Results
were summarized as follows;

They come from all over the country but mainly from Bangkok and Chiang Mai Province.
They work hard at lessons but “examination” is a big distress to them. They have adequate
recognitions of their roles in health service after graduation. Of their various opinions on the
medical system of Thailand, it is noteworthy to us that they affirm many defects of medical
service in the rural areas. Additionally they are interested in the prosperity of Japanese indus-
try, economy and also medical system, and half of thém hope to visit Japan. On the other side
some persons state that the Japanese are rather selfish among Asian peoples.

(Lead by Dr. N. Takada)
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3 ANALYSIS OF THE IMAGES DURING THE THINKING PROCESS
—STUDY OF MEDICAL STUDENTS OF JAPAN AND THAILAND—

Ritsu Aoki aND Konji Kanno
4th grade, Nippon Medical School

Images used during thinking processes were studied by 41 subjects of the medical students
of Chiang Mai University of Thailand. We turned our attention to the difference of culture
between Thailand and Japan, and compared the data with the result which the first Department of
Physiology of Nippon Medical School had surveyed in Japan.

Questionaire reports on 39 problem of thinking processes were of 4 types; logical, creative,
episodic and sensitive. Images -were classified into verbal and non-verbal; and into 3 types-
visual, auditory and of other senses. The principal component analysis of the images revealed 4
components; the first component named “visual factor”, the second “sensitive thought”, the
third “remembering”, the fourth “thought”.

The major findings were as follows: 1) On questionaire, 67% of Japanese subjects used
“visual image” chiefly, and 33% used “visual and auditorial image”, while 46% of Thai used
“visual image” and 41% used “visual and auditorial image” chiefly. 2) Some Thai used sensitive
image only, while Japanese never failed to use it with other images. 3) Both Thai and Japanese
used verbal image in the logical problems. While as for the sensitive problems, both took the
“visual and auditorial” type. But in the sense of verbal-nonverbal, most Thai took both “verbal
and auditorial” type. 4) Among the 39 problems of thinking, the sensitive problems revealed
differences in culture and environment between Thailand and Japan.

(Lead by Dr. Y. Shinagawa)

4 ON THE FEELING OF THAI UNIVERSITY STUDENTS

Konj1 Kanno anD RiTsu Aokl
4th grade, Nippon Medical School

‘By grasping the psychological formation of Thai people at the level of feeling, we aimed to
understand all the people concerned with medicine including patients in order to make public
health approach easier in the future. By means of Color Choice Test (C.C.T.) developed by
the Department of Psychology of Nippon Medical School, we have compared the data of Thai
University students with that of Japanese (Jap. J. Health and Human Ecology, 51 (1), 20-29).

This time, although they are of positive feeling words, we chose different color images come
from “father” and “mother”, and tried to make sure of the correctness of the results of C.C.T.
by corresponding them to the religious life attaching to Thai common people.

From the standpoint of their unique mixture of three religions—Buddhism, Brahmanism and
local belief, and their deep effects to Thai people’s life, the various color images correlating to
“father” and “mother” can be understood.

(Lead by Dr. Y. Maruyama)
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5 THE TRAVEL IN THE PHILIPPINES

KouicHr MasHiBa!, Tomoko NisHiMURAZ AND TAEKO Fukupa3

4th grade, Fujita-Gakuen University School of Medicine! and
5th? and 4th® grade, Hyogo College of Medicine

It was the 7th tral that Japanese medical students studied at San Lazaro Hospital in the
Philippines. The purpose of our trip was to see the infectious diseases directly and to know the
current state of medical treatment in the Philippines. We could observe how to diagnose and
care the symptom of rabies, tetanus, malaria, and cholera that could not be seen in Japan.
Through studying about the problems of medical treatment in the Philippines, we deeply think
over what we need in order to realize the true medical treatment not only in the Philippines but
also in Japan.

(Lead by Dr. Y. Yanagase)

6 A VISIT AT THE LEONARD WOOD MEMORIAL
LEPROSY RESEARCH LABORATORY

HiroYukr TANAKA
3rd grade, Hyogo College of Medicine

During a stay in the Philippines, we went over the Cebu Island, visiting to the Leonard
Wood Memorial Leprosy Research Laboratory (L.W.M.L.R.L.) on August, 20 in 1985.

The L.W.M.L.R. L. established by the supports from foreign countries discharged the high
function of each institution, being substantially filled with the Philippine staffs. Therefore I
thought this was a true picture of the supports to foreign countries.

We have annually visited to the Philippines since 1979, especially to San Lazaro Hospital in
Manila. This year we finished the seventh trial to study in the country. Year by year, our
investigations have become replete in content. In Hyogo College of Medicine the Tropical
Medicine Society has been lately established. We want to develop relationship among Fujita-
Gakuen Health University School of Medicine, Nara Medical University and us from now on.

(Lead by Dr. Y. Yanagase)

7 EPIDEMIOLOGICAL STUDIES IN BAY LAGUNA, THE PHILIPPINES

Kazuyukt WakiTa, HiRoYUkl NAMURA, AKIHISA KopaMma,
Agu KamEDA, YUMIKO SuUZUKI, SHOTARO TATSUMI
AND Kazuo TsupmmoTto

Kobe University School of Medicine

Nutritional surveys have been conducted in Bay Laguna, about 70 km southeast of Manila,
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the Philippines for these three years.

Body weight, height, chest and head circumferences, right upper arm circumference and
skin-fold thickness measurements were studied in 0-6 years old children. There are no com-
parable data in the Philippines. Compared with the Japanese data, the growth of these children
seemed retarded, especially of the children aged more than 2 years old. About 1/2 to 2/3 of the
caloric intake calculated in 20 households derived from the rice diet. The caloric intake and the
volume of the animal protein intake were low.

(Lead by Dr. S. Tsuboi)

'8 ON THE ACTIVITY OF SARAWAK MALAYSIA DIALOGUE (SMD)

Masami INOUE
3rd grade, Kobe University School of Medicine

We performed an environmental survey of ‘Longhouse’ in Iban (Sarawak, Malaysia), and
especially a survey of mite fauna in the dust collected from these houses.

It was suggested that the change of living environment accompanied by the modernization of
the ‘Longhouse’, for example, increase in number of mites caused by spreading vinyl sheet on
the floor, did not result in healthy and comfortable environment of the residents.

(Lead by Prof. T. Matsumura)

9 SKIN DISEASE SURVEY OF CHILDREN IN
NORTHERN PART OF THAILAND

SHIGETO KANNO, SHIORI Kupo AND YASUYUKI TANIGUCHI
6th grade, Nippon Medical School

This survey is made once a year in August from 1980. We examined children of public and
private schools in Chiang Mai City and villages around the city including leprosy villages. ~ Statis-
tically, common skin disorders of children in northern part of Thailand were 1. pediculosis capitis,
2. toe nail deformity, 3. angular stomatitis, 4. spotted leucoderma, 5. impetigo and 6. tinea
versicolor. In these diseases, pediclosis capitis, toe nail deformity and angular stomatitis were
seen more frequent in urban area than in the city. All these diseases were seen more frequent
in Thailand than in Japan. Leprosy that were checked was 10 cases during past 5 years.

Although the measure for controlling leprosy in Thailand has been successful, it seems to be
an important problem still now in this country that the new cases of children can be found among
the pupils.

(Lead by Prof. A. Munakata)
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10 SURVEY OF MEDICAL CONDITIONS IN MIYAKO ISLAND

Asako NoHARA! aAND Mutsumr Henmr?
3rd grade' and 2nd grade?, Okayama University School of Medicine

We, the Society for the Traditional Medicine in Asia, have conducted surveys of traditional
medicine in foreign countries every year. However, we also do some activities inside Japan
while visiting other countries. For example we studied the medical conditions in Miyako Island.
We looked at medical care from the religious, cultual, and daily life points of view in an effort to
aid in the development of a medical system oriented toward the people of the Island. We have
already analized the former survey and have made some approach of looking into medicine in the
cultural aspect.

(Lead by Prof. M. Ogata)

11 ACTIVITIES OF THE SOCIETY FOR MEDICAL RESEARCH IN
SOUTHEAST ASIA OF NIPPON MEDICAL SCHOOL

SHIORI Kupo
6th grade, Nippon Medical School

For 10 years from 1966, the researches were carried out by the leadership of medical
students on infectious diseases, problem of nutrition, population problem, parasit, dermatoses,
urinary stone, eye diseases, birth control problem, Thai student’s disposition etc. The results
were reported every year by our own publications. From 1977 to 1985, researches about
dermatoses including treatment for them were conducted. Some influenza virus strain isolated
in Thailand were introduced in influenza vaccine of Japan by the result of the viral study.

Psycological test and the study of the brain laterality function on medical and nursing
students of Chiang Mai University were conducted from 1983 through 1985.

For past 13 years, our Society has invited 32 medical students, 6 nurses and 9 medical staffs
from Chiang Mai University, medical and nursing schools.

(Lead by Prof. A. Munakata)
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12 THE ACTIVITIES OF STUDY GROUP OF INTERNATIONAL
FELLOWSHIP THROUGH MEDICAL SCIENCE OF
YAMANASHI MEDICAL COLLEGE

RiE Funwara, Haruo Topa, Naoki UCHIDA,
Hrrosur HOSHINO AND TAKAHIKO SATO

Study Group of International Fellowship through Medical Science,
Yamanashi Medical College

Our college was established in 1980. “The college being open to the world, especially to
Asia” and “The college loving the surrounding area and living together with people suffering from
disease” are our spirits. Responding to these spirits, the activity of our study group was
started in 1982.

We make it rule that the each one chooses one’s theme. The themes at present are
following; 1) Over sea comunication through medicine, 2) Medical education and the system of
medical care in Asia, 3) Parasitic disease, 4) Family planning, 5) Chinese medicine.

As the over sea activities, we visited Hong-Kong and the Republic of China (the leader:
Prof. Nakajima of Parasitology) last year. And this year, we visited the People’s Republic of
China (the leader: Ass. Prof. Kobayashi of Pathology).

We want to deepen our understandings about medical science and medical care, and the
social circumstance home and foreign by continuous activities.

(Lead by Dr. T. Yamada)

13 SYSTEM OF ERADICATION OF MALARIAE IN THE PHILIPPINES

Cuikara Esisui, Hirosui OGURA, NoBUYUKI KisHi, Koji TAKAMI,
Takasui TakeDA, SATONOR! TANAKA AND NaoTo Toma

Osaka University, The Group for Tropical Infectious Diseases

(Abstract not received in time)

14 OUR RESEARCH ON ATTITUDES TOWARD
MALARIA IN THAILAND

ARIYOSHI SHINOHARA AND HIDEK1I SAKAI
Gifu University School of Medicine

We established the Research Club of Tropical Medicine in order to learn about the present
conditions of tropical diseases and to apply this knowledge to Japanese medical care as well as to
international cooperation. We held a questionnaire survey in an effort to study the lives and
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attitudes toward tropical diseases of the people there. The disease we chose was malaria, and
our survey was conducted in a small village in northern Chaing Mai Province.

Our studies showed that malaria is still a very much feared disease. Efforts to exterminate
malaria have made much progress, and statistically speaking, the number of malaria cases has
declined dramatically from several decades ago. We felt there was a gap here between the facts
and the the people’s attitudes.

We found that the people still have requests concerning prevention, diagnosis, and treat-
ment measures against malaria that the government should take. It is a fact that the people are
unable to receive adequate treatment due to the deficiency of doctors and to financial difficulties.
Thailand has developed a primary health care system to alleviate this problem. We felt that in
such areas of primary health care as the malaria diagnosis service there is some way for us to
cooperate.

Since we were unable to communicate with the villagers, from next time we would like to
study changes in attitudes, regional differences, as well as extensive tests with blood smears.

(Lead by Dr. H. Takeuchi)

15 SUMMER REPORT ON THE MEDICAL SITUATION
IN THE GEZIRA AREA, SUDAN, 1984

KaTsunort OnsuGA AND YOSHIFUMI KOBAYASHI
Kyoto Prefectural University of Medicine

In the summer of 1984, we visited the Gezira area of Sudan, which is the large flat plain
between the 2 great Niles. With the irrigation of the desert, the Gezira area has become a
fertile agricultural area, mainly producing cotton. But the water has brought several diseases to
the residents. In the Gezira area, the Blue Nile Health Project has been working for several
years to control schistosomiasis, malaria and diarrthea. What was surprising to us were the
medical problems caused by the cultural customes of the local people. The malnutrition is not
caused by a lack of food, but an incorrect way of feeding (e.g. long-term breast feeding,
sometimes lasting for 2 years). There is a local superstition which states, “If you give animal
protein to children, they will become thieves”. In the obstetric field, female circumcision is a
major problem. Many complications result from this, such as shock, sterility, urinary tract
infection, disturbance in coitus and labor. In Sudan, religious healers (Shekh) still play an
important role, especially in psychiatric field. A Shekh lives next to a mosque, and is worshiped
by the local people. Some of the methods that a Shekh uses as therapy include flogging and
giving out holy water which contains pieces of the Koran. The Shekhs have a great deal of
influence over the people, and there is nothing psychiatrists can do without their cooperation.
Medical work cannot be done without regard to custom, superstition and religion in Sudan.

(Lead by Dr. Y. Matsumoto)
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16 THE 6TH ASIAN MEDICAL STUDENTS’ CONFERENCE AND
FIELD STUDIES IN FOUR COUNTRIES

Naomasa HiroTa!, Mami Kimura? AND SUKETAKA IwaNacad
5th grade, University of Occupational and Environmental Health?,
5th grade, Faculty of Medicine, Kyushu University? and
4th grade, School of Medicine, Fukuoka University®

The 6th Asian Medical Students’ Conference (the 6th AMSC) was held in Manila, the
Philippines from 27th July to 2nd August, 1985. The theme was ‘The Role of Youth in Popula-
tion Control; Asian Viewpoints’. All the delegates took an active part in the discussions, and
the presentations were beneficial to all the participants. Also, we tried our best not only during
the official programs but at the ‘Cultural Night’ and the individual intensive discussions that lasted
far into the night. These offered us chances for developing deeper interpersonal friendships in
spite of the difference of political, religious and linguistic backgrounds.

We used to hold Field Study Programs after the conference only in Thailand and India, but
this year we added 2 other countries; the Philippines and Taiwan. In each country we had
chances to consider the relations between the communities and traditional medicine, and to
observe the examinations of patients who suffered from diseases seldom met with in Japan.

Our memories of home visiting and cultural exchanges are still vivid, and we are sure they
will remain with all the delegates for a long time.

(Lead by Dr. T. Koike)

17 REPORT ON THE KASIWAZAKI REFUGEE CAMP

JoE ToupA AND KAORU AOKI
Niigata University School of Medicine

In May 1984, we had a chance to visit “Catholic Umi-no-Ie”, a refugee camp in Kasiwazaki
City in Niigata Prefecture.

This refugee camp was founded in 1980 and today it houses about 50 refugees. The priest
who took care of them made no strict rule. The only thing he promised with each of them is
never to make trouble for one another. He spared much time for educating neighbors to
understand refugees to give them a chance to work and study. ‘

Everyone who can work in the camp has a job and earns his living by himself. Children go
to primary school (even though some of them are aged over 12) and the aged also study Japanese
at night keenly. It is a good base for a peaceful life there to live as a human being, probably
they are not fully satisfied.

In the first half of this year 317 people fled from the Indochinese peninsula to Japan.
Nowadays it is difficult to move to third country and the refugees are forced to settle down in
Japan. This problem is severe and needs more cooperation and more mutual understanding
than only receiving them into camp does.
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We also studied the diseases and the health conditions. Some diseases are uncommon
here in Japan. We easily change our interest according to the mass media. Remember the
refugee problem still exists in our country. We have gradually noticed in our activities that good
reference materials are scattered around us which inform us of something from an international
point of view.

(Lead by Dr. H. Sunaga)

18 CONCIDERATIONS FOR THE DISEASES CAUSED
BY PARASITES IN FORMOSA

TakaHIKO SATO, RIE Fuiwara, Haruo Toba,
HirrosHr HosHNO AND Naoki UcHIDA

Study Group for International Fellowship through Medical Science,
Yamanashi Medical College

Since 1984, we have made resarch in Formosa and People’s Republic of China. Visiting
some Medical Universities, we made a communication and discussion with medical staffs and
students in both countries. In parasitic sight, we could see some parasites and their polluted
areas, which we can’t see in Japan, in the point of host-parasite relationship.

1) Schistosomiasis japonicum (S. j.): S.j. in Formosa is not infective to human. But the
differences of the species of the intermediate host and the bariation of old-new locations of it
make some differences in producing cercaria and infecting to animals.

2) Angiostrongylus cantonensis (A. c.): In Formosa, there are Achatina fulica and
Ampullarium canaricultus as intermediate hosts of A. c. Many patients are reported in the
southern part of Formosa. But this parasite can be concidered to spread all over Formosa
under the concideration of the spread of intermediate host. Some diseases which this parasite
causes mistake for the bacterial meningitis. ‘

3) Clonorchis sinensis (C. s.): The polluted areas of C. s. have deep relationship with the
coming place of the inhabitants from China continent. Hakka people, as we call, living in the hill
areas eats row meat of flesh water fish, on the other hand, Binnan people living in the plain areas
never eat one.

4) Fasciolopsis buski: In the polluted area, people has a custom to eat row fruit of Trapa
natus. There are pig-snail-natus-pig cycle of this parasite. But Trapa natus can’t grow under
the condition of dirty water which is caused by feces of pigs. It’s a paradoxical.

(Lead by Dr. Y. Nakajima and Dr. M. So)



332

Social meeting

On the international exchange of technical cooperation in medicine

1 ACTIVITIES BY THE EXPERTICIPANTS

la INTERNATIONAL EXCHANGE OF TECHNICAL
COOPERATION IN MEDICINE

G. A. ASHITEY

Department of Community Health, University of
Ghana Medical School, Accra, Ghana

In 1978/79 I was one of 4 participants who took the training course in Medical Science and
Technology in Kobe University. Before coming to Japan I was a lecturer in the Department of
Community Health at the University of Ghana Medical School. 1 am still teaching in the school.
My study in Japan, I believe was to make me more capable to help solve some of the health
problems of my country as a Community Physician. The course content was so flexible that
each individual had ample time to pursue personal interests. I took the opportunities to study
the health system of Japan to find out if there were any lessons that we in developing countries
can learn from the rapid improvement in the health status of the population which has been
achieved by Japan in a period of 2 decades after world war II.

I found out that good basic education, discipline and work ethics of Japanese culture, good
planning and management based on available health statistics, local initiative of your prefectural
system of government, were some of the secrets which led to your rapid economic recovery and
the improvement in the health of your people. One cannot read this in books, one has to come
to Japan to see and feel it, and I am very grateful for this education. Such lessons must be of
interest for developing countries which are still plagued by the triad of poverty-ignorance-
disease.

Since my training I have had the opportunity to reflect on my 10 months experience in Japan
and I have worked with some of the experts sent by JICA to my country. From these experi-
ences I would like to comment on 3 broad areas of Technical Cooperation in Medicine.

1. Tranfer of appropriate technology.

Priority areas being infectious and parasitic disease control and improvement of nutrution.

2. Exchange of medical scientists.
3. Collaborative research between Japanese Medical Institutions and Medical Schools or Insti-
tutes in developing countries.
On tranfer of appropriate technology I have little to add to the discussions that we had yesterday,
except again to underscore the point that what many developing countries need are basic
knowledge and skills on which to build their infrastructure. I know that it is easier for JICA to
provide electron microscopes than to provide simple hand pumps for water supply or simple
generators for electricity, but, to be frank, sometimes we fail to achieve our goals by not
considering carefully the conditions that exist in our countries. On the second area of exchange
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of scientists, I would like to be frank and say that what is required is true exchange. There are
two categories of scientists—the learner and the experts. There are Japanese learner and
Japanese experts. There are also experts and learner from developing countries. It seems to
me that sometimes this differentiation is not made and this leads to misunderstanding and
frustration. Each category of scientist should be accorded the right status and privileges. An
example here is the accreditation of medical practitioners to work in the host countries.
Although Japanese experts are sometimes allover to practice in the host countries, such pri-
vileges are not extended to foreign doctors who come to Japan. I know that there are legal
requirements, but as we get to know each other better, we should be in a position to for mulate
policies towards such accreditation.

Lastly, collaborate research between institutions. I think now we have institutions in some
developing countries; Noguchi in Ghana, KEMRI in Kenya, and medical schools in most coun-
tries. In my opinion Japanese institutions should foster close links with such institutions so that
our scientists can work together and know each other, thereby improve international peace and
friendship as we all work towards the WHO’s goal for the year 2,000, which is Health for ALL.

1b INTEGRATED HEALTH SERVICES PROMOTE HEALTH STATUS

Toca TAMBUNAN
Dairi Regency Health Services, Indonesia

Until now, Infant Mortality Rate (I.M.R.) and mortality rate for the children under 5 years
of age is still high in Indonesia and the status exist in the second group together with Burma,
Iran, Tunisia, Peru, South Africa, Brazilia, Kenya and China.

In 1983, . M.R. in Indonesia is 96, and mortality rate for children under 5 years of age is
40. The causes of their death are malnutrition, respiratory infection (pneumonia), diarrhoe,
tetanus and measles. Beginning from this data, for prevention, curing and rehabilitation of
health, our government force to decreased the . M.R. from 96 to 72-74 in the end of the 4th
five years development plan and then to decreased it again to 45 in the Year 2000.

The problem is the data from each province. For example, North Sumatra we don’t have.
The life expectancy in 1981 was 51-52 years in women and 48-49 in men.

Nutritional status shows that 33% of children under 5 years of age suffered from protein
calory malnutrition, and about 3% get severe malnutrition, while 30-70% of pregnant women get
malnutrition and about 7% suffered from protein calory malnutrition.

But again, this is the national health data.

If we pay attention to the house hold survey by Ministry of Health in 1980, we can see that
the causes of death in children under 5 years of age and babies are still infectious diseases
(diarrhoe, acute respiratory infection, tetanus, other neonatal infection, meningitis, parasitic
infection).

From the above problems we can notice that the causes of these problems are the low
immunity and lower nutrition due to the following reasons:

1. The community’s knowledge of health is still low. From the house hold survey, we found
that among the sick people, 44% are searching for help from health institution, 26% help
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themselves and 26% do not search help and the others do not know.

2. Parents still do not pay attention to their children due to their socio-economic condition,
beside that the interval time between 2 labors is still too short.

3. Knowledge of using the environment for themselves is still low. We can see many rural
area not yet used and only 18% of rural people get good water supply and only about 20%
have latrine. .

4. Awareness of the people is still very low in using health institution. -

Problem solution :

We have decided that if we want to achieve our health status we must have participation of
the community and we must use their knowledge, material and the environment to fight against
diseases and their breeding places.

For this purpose our government had made joint program between the Ministry of Internal
Affair, Ministry of Health and National Family Planning Board to make Integrated Health Ser-
vices Program which we called it in Indonesia, Pos Pelayanan Terpadu (Pos Yandu). Pos
Yandu, is owned by the kampong people and operated by the rural volunteer health workers
group, who serve the community in family planning, mother and child’s health, nutrition, im-
munization and prevention and fight of diarrhoe.

Pos Yandu exist under the control of Institutional for Kampong’s Community Defence (we
called it in Indonesia L.K.M.D.) and chief kampong and under technical guidance from health
centre’s staff.

The volunteer health workers were taken from women’s society, youth and the key per-
sons, and each group consists of 15 persons who were trained by the health center’s provider at
least in the above 5 problems.

We hope that the volunteer will be able to do the following works:

1. Mother and child section
The worker must be able to record pregnant women in their kampong and propose them to
examine at the health centre. The worker must be able to record post-partum mothers
and to stimulate breast feeding for 2 years and give advice about what kind of food will be
good for health. The worker must be able to record babies and children under 5 years of
age in order to prepare for immunization.

2. Nutritional section
The worker must be able to give information about what kind of food will be good for babies,
pregnant women and children under 5 years of age. The worker must be able to stimulate
community to make Nutritional Garden by the technical guidance of Agricultural Depart-
ment. The worker must be able to demonstrate good foods that are easy and cheap for
children.

3. Family planning section
The worker must be able to record partners who can manage labors, current user of the
type of contraceptives they used. The worker must be able to be motivator for family
planning in their kampongs. The worker must be able to give condoms to the user and and
second cycle of pills.

4. Immunization section
The worker must be able to give information about immunization in prevention of some
infectious diseases. The worker must be able to record pregnant women, post partum
women babies and children under 5 years of age who had immunized.
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5.  Prevention of diarrhoe section

The worker must be able to give information about symptoms of diarrhoe and its danger and

how to fight against it. The worker must be able to popularize sugar-salt solution.
Conclusion

In our plan, all the kampong should have at least one Pos Yandu for each kampong, thereby
our health status will be better in the future. Anyhow, the national health data is not enough.
Provincial data is important because there is a variation in each region. Since the condition of
malnutrition is still high, extra fooding is needed for them.

The important things, of course, is the participation of community and other governmental
apparatus. They should work hand in hand with the Ministry of Health in order to increase the
health status.

Last but not least, if we want to increase the health status, the good personnel and
complete facility of health centers should not be neglected.

lc UTILIZATION PATTERN OF A PRIMARY HEALTH CARE
COMPLEX IN A TROPICAL COUNTRY-BANGLADESH

A. M. Zakir HussaIN

Department of Epidemiology, National Institute of Preventive and
Social Medicine, Nipsom, Bangladesh

Health problems vary from country to country and even from one geographical region to
another in the same country. Information which helps solve these problems must be for the
same reason peculiar to the local situation. Unfortunately due to lack of indeginous data the
developing countries try to solve the problems by utilizing knowledge which have had been
earned from a different setting often foreign to the local atmosphere.

To address some of these probrems and generate local information this study was under-
taken.

Bangladesh is a tropical country 500 feet above the sea level, situated in between India and
Burma. Its mean temperature is about 70 to 80°F with 70 to 80% humidity and about 200
inches of rain fall per annum.

Literacy rate is very low, only 28 per cent. Annual per capita income is only US dollar 130.
Living expenditure is, however, low commensurately and so is the standard of living which is,
however, slightly skewed. Agriculture is the main occupation.

Bangladesh has a population of about 90 million and its area is about 55,105 square miles.
Male to female ratio is 49 to 51. About 16% of the population is under 15 years of age with a
dependency ratio of 105 to 100. These facts have important bearings when we analyze the
utilization rate of a hospital, the primary health care complex in a rural area of Bangladesh.

The whole country has been divided into more than 415 Upa-Zilla; the primary units of
governmental administration. Each Upa-Zilla has 250,000 population for whom a hospoital with
31 beds, M. C.H. clinic, outdoor dispensary, a small laboratory and a domiciliary service compo-
nent are available. Each hospital or health complex, to be more specific, has 8 to 10 graduate
physicians, 5 registered nurses, 2 laboratory technicians, and about 100 to 120 domiciliary health
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and family planning service providers. ,

The present study was done in the outdoor dispensary of one of the prototype health
complexes, in the month of January and February in 1983. It includes 500 study subjects who
were selected on the first available basis with a 100% response rate. Besides the data obtained
in the current study service utilization rates and disease patterns of some of the previous years
were also appended. Data were collected by using a structured questionnaire, interviewed by
an independent observer; a graduate physician.

Utilization rate was found to be skewed. Male and adult utilization rates were higher
disproportionately. Occupation and educational levels of the utilizers reflect general population
trends. However, more well to do people were fornd to utilize the services.

Skin, gastro-intestinal and respiratory tract infections had been found to be the most preva-
lent which speak of the lack of sanitary environment in the rural areas.

Utilization rate depends mainly on the distance that the utilizers have to cover to obtain the
service and availability of free medicine. Over all subjective rating of the quality of the services
provided was found to be satisfactory.

People seemed to have poor knowledge of the preventive services and even when they
were found to have had sufficient knowledge they were usually apathetic to these services.

The utilization pattern and the disease pattern were similar to other published data from
India and many other African countries.

The authors feel that other domiciliary interview schedule may be complementary to the
present study.

For interested readers data in the appendix can be useful as denominators for estimating
over all population based rates, ratios and proportions.

1d CHINA AND JAPAN COOPERATION PROMISES THE
DEVELOPMENT OF THE ASIAN MEDICINE

SHUFAN ZENG

Internal Medicine Department, Tianjin Mecical College,
Tianjin, Peoples Republic of China

China and Japan are very close neighbours with a history of over 2000 years of cultural
exchanges. In recent years the friendly visits between the two countries and particularly the
exchanges in the field of medicine have been increasing day by day.

As a member of Japan International Cooperation Agency, I, highly honoured, came to Kobe
University School of Medicine. Under the supervision of Professor Shigeaki Baba in the Second
Department of Interal Medicine, I began the research of clinical endocrinology. During the two
years there [ learned some good and necessary methods of conducting research of endocrinolo-
gy. For instance, by means of cultured lymphocytes, radioimmuno-assay, radioreceptor assay,
I conducted the research of insulin and insulin receptor. With one of the researches that I did
while in Kobe University and a paper about it I will apply to Kobe University School of Medicine
for my doctorate. The title of the paper is “Effects of Sulfonylureas and Clofibrate on Insulin
Receptors in Cultured Human Lymphocytes”. This study demonstrates an in-vitro effect of
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sulfonylureas to increase the number of cell surface insulin receptors. In contrast to sulfony-
lureas, clofibrate increases the insulin receptor’s affinity rather than the number of receptors.
This finding may explain the well-known hypoglycemic effect of non-insulin dependent diabetes
mellitus.

After I returned to China in January, 1985, I began to make a plan for the study of human
red cell insulin receptor, aiming at researching the effective factors influencing human red cell
insulin receptor, especially the influence of Chinese traditional medicine towards insulin receptor.
I have been and will be working hard to contribute my bit to the cure of diabetes mellitus without
insulin.

2 PRESENT SITUATION AND IT’S PROBLEM (No English Abstract)
2a TRAINING COURSE IN MEDICAL SCIENCE AND TECHNOLOGY

SaBuro UcHIYAMA
Kobe University School of Medicine

2b TRAINING COURSE OF MICROBIAL DISEASES

TosHIO NAKABAYASHI
Research Institute for Microbial Diseases, Osaka University

2¢ TRAINING COURSE IN RESEARCH FOR TROPICAL MEDICINE

Tatsuro NaIto
Institute for Tropical Medicine, Nagasaki University

3 CLOSING REMARKS

TakeEo MATSUMURA AND SABURO UCHIYAMA
Kobe University School of Medicine

On the 3rd day of the Annual Meeting of Japanese Society of Tropical Medicine, we had the
social meeting on international technical cooperation with 3 medical doctors coming from develop-
ing countries. Prof. G. A. Ashitey reported on his experience at Kobe University School of
Medicine as a JICA participants and on present health situation in Ghana. Then, Dr. Toga
Tambunan from Indonesia and Dr. H. Zakir from Bangladesh also reported the health conditions
of their own countries and actual practice in community health developments.

From Japan side, we had 3 reports as follows: Medical Science and Technology course in
Kobe University by Dr. S. Uchiyama, and course of Microbiological Diseases in Osaka University
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by Prof. T. Nakabayashi, and the Tropical Medicine course in Nagasaki University by Prof. T.
Naito.

Finally, Prof. T. Matsumura, president of this annual meeting, had summarized that we
should try to build up the ideas for international exchange program and to make up exchange
system between Japan and developing countries.
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