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Abstract: Four different egg count methods (egg counts per 10ml, egg counts per
specimen, egg counts per hour and post-prandial egg counts per hour) were applied to expres-
sion of the intensity of infection with S. haematobium. Egg counts per hour and post-prandial
egg counts per hour revealed less variable results than egg counts per 10m/ and egg counts per
specimen. Egg counts per hour seemed to be suitable for expression of intensity of infection
with S. haematobium. No correlation between egg number and urine volume was shown. The
post-prandial effect on egg-output of S. haematobium was much higher in the low egg-output
group than in the high and middle egg-output groups.

INTRODUCTION

The intensity of infection with Schistosoma haematobium (worm burden) was assessed by
egg counts in the urine specimens. For quantitative studies, 24-hour urine specimens over a
number of days should be collected for examination, but it is not a practical method in large scale
surveys or control programmes. Therefore, it is important to quantify schistosome eggs in the
urine specimens. Recently, filtration method using nucleopore polycarbonate filter was recom-
mended for the measurement of intensity of infection (Peters et al., 1976a, b), and egg-output is
usually expressed in terms of ova per 10m/ urine (Jordan, 1982).

In the present study, we have applied four different egg count methods to express the
intensity of infection with S. haematobium, and evaluated statistically these methods in their
applicability. We have also studied correlation between egg number and urine volume, and
effect of meal on egg-output in different egg-output groups.
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MATERIALS AND METHODS

We have examined 63 school children (9-14 years old) in Mtsangatamu Primary School,
Kwale, Coast Province, Kenya, by four different egg count methods for 4 consecutive days.
The collection procedures of urine specimens and four egg count methods applied were as
follows; (1) egg counts per 10m/ and (2) egg counts per specimen were applied to urine
specimens which was collected at 12: 00 without any prior arrangement, (3) egg counts per hour
were applied to urine specimens which were collected at 12:00 after urination at 11: 00, and (4)
post-prandial egg counts per hour was applied to urine specimens which were collected at 12: 00
after urination at 11: 00 and fed with “Chapati” (wheat flour cake, 250 g) and 180 m! soft drink at
10:45. All the specimens were transferred to the laboratory, and the whole or a portion of
urine specimen was filtrated through a 25 mm-diameter Swin-Lok Holder containing nucleopore
polycarbonate filter of 12 pore size (Nuclepore Corp.). After the filtration, the volumes of
urine specimen filtrated and remained were recorded. Microscopic examination was performed
under 10 X magnification to assess egg counts per unit. If urine specimens were not collected
for 4 consecutive days, the data were omitted in this study.

RESULTS

The coefficient of variations {C. V. =(standard deviation/mean) X100} in egg numbers by
four different egg count methods are plotted in Figure 1. The averages were 74.1%, 56.6%,
50.4% and 48.6% in egg counts per 10m/, egg counts per specimen, egg counts per hour and
post-prandial egg counts per hour, respectively. Egg counts per hour and post-prandial egg
counts per hour revealed less variable results than the other two. However, there were no
significant differences among these four methods. \

Table 1 shows the correlation between egg number and volume of the urine which was
collected without any prior arrangement. The correlation was not found and the correlation
coefficients varied from 0.992 to —0.831.

In Table 2, the positive effect of meal on egg-output of S. haematobium is demonstrated.
Urines of 34 school children were examined by one-hour collecting method (standard) and
post-grandial one-hour collecting method. Post-grandial egg counts per hour was 22.8% higher
than the egg count per hour. This effect was clearly found in lower egg-output groups. The
increasing rate of egg number was highest in low egg-output group.

Discussion

In the epidemiological survey of schistosomiasis haematobia, the accurate egg counts is
necessary to estimate the intensity of infection in the patient. A filtration method with nucleo-
pore polycarbonate filter is gaining popularity in examination of urine specimens, as the technique
is rapid, accurate, sensitive and reproducible (Peters et al., 1976a, b). This procedure was
used in our study.

In this study, we examined the applicabilities of four different egg counts; (1) egg counts per
10ml, (2) egg counts per specimen, (3) egg counts per hour (Shimada ef al., 1983) and (4)
post-prandial egg counts per hour. In any method, it was difficult to minimize the day-by-day
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Figure 1 The coefficient of variation of egg number by four different egg-count methods
applied on urine specimens for 4 consecutive days each.

variation in egg counts. The high coefficient of variation in urine specimens was recorded by
Stimmel and Scott (1956). However, as shown in Table 1 and Figure 1, it seemed that both of
the one-hour collecting methods were more excellent than the other two, because the averages
of coefficients of variation in egg number were slightly smaller than that of egg counts per
specimen, and much smaller than that of egg counts per 10m/. The one-hour collecting method



Table1 The correlation between egg number and urine volume in individual specimens
collected from 29 subjects for 4 consecutive days at 12: 00

Egg counts per specimen (Urine volumé, ml)

Patient Correlation
No. day 1 day 2 day 3 day 4 coefficient
2 381 (37) 588 (84) 337 (91) 873 (71) 0.112
3 1,894 (31) 5,708 (67) 2,600 (50) 2,130 (31) 0.934
7 791 (17) 1,176 (2) 2,867 (47) 1,404 (31) 0.817
8 9,360 (24) 11,050 (25) 9,135 (35) 5,513 (37) —0.766
9 5,650 (66) 3,357 (44) 2,960 (400) 980 (99) —0.177
14 1,414 (36) 13,366 (82) 12,052 (131) 15,563 (79) 0.653
17 7,138 (43) 5,904 (123) 8,153 (104) 4,961 (41) 0.289
19 34,335 (63) 41,902 (41) 30,645 (67) 52,746 (59) —0.394
20 26 (130) 148 (106) 350 (140) 134 (167) 0.110
21 81 (162) 132 (30) 192 (120) 21 (210) —0.662
23 1,964 (35) 1,100 (50) 763 (35) 2,724 (106) 0.772
24 1,804 (55) 722 (86) 2,944 (115) 1,438 (12) 0.857
25 464 (232) 261 (145) 1,152 (134) 649 (94) —0.319
26 6,916 (26) 9,747 (19) 4,785 (87) 11,132 (22) —0.823
27 27,690 (39) 8,586 (81) 18,715 (95) 6,831 (253) —0.716
30 84 (168) 200 (50) 418 (110) 125 (249) —0.477
34 1,572 (79) 3,654 (126) 2,879 (101) 10,858 (215) 0.992
35 16 (80) 80 (134) 72 (120) 68 (75) 0.631
36 1,312 (68) 312 (195) 1,051 (51) 1,974 (210) 0.054
38 17,952 (68) 36,334 (37) 32,745 (37) 10,578 (41) —0.467
39 12,750 (1) 20,623 (41) 10,989 (27) 2,036 (40) 0.131
40 6,674 (71) 12,436 (141) 4,259 (51) 1,418 (225) —0.235
41 473 (21) 731 (84) 422 (62) 140 (40) 0.591
42 412 (20) 735 (75) 710 (5) 1,585 (121) 0.851
44 1,344 (24) 2,999 (84) 3,626 (153) 5,415 (150) 0.891
47 874 (52) 1,617 (37) 1,418 (105) 1,240 (248) —0.080
50 1,076 (53) 175 (175) 1,789 (43) 891 (165) —0.831
52 21,504 (48) 25,555 (95) 14,706 (171) 493 (170) —0.741
54 1,462 (85) 689 (53) 261 (45) 208 (65) 0.781

is somewhat complicate in the process of urine collection in the field condition, but it is not such a
serious matter. To know the applicability of this method for epidemiological survey, a study is
ongoing at Mwachinga, Kwale District, Kenya. In conclusion, we recommend the one-hour
collecting method at egg-output peak and egg counts per hour for expression of intensity of
infection of S. haematobium. If it is impossible to perform it, egg counts per specimen should be
used instead of egg counts per 10ml.

In general, the reproduction of parasite egg is of synchronized nature in both parasite and
host. Egg-output of S. haematobium in the urine is of circadian diurnal nature only in host;
McMahon (1976) observed that a partial shift to a nocturnal pattern occured when day shift
workers changed to night shift. In fact, Nojima et al. (1984) reported the enhancement of egg



Table 2 Comparison of egg numbers in urine specimens between one-hour collecting
method as the standard and post-prandial one-hour collecting method

Number of patients

Change of ' Degree of egg-output™®
egg counts -

Low Middle High Total

(1-999) (1,000-9,999) (10,000-)

Increase’ 9 10 3 22
Decrease* 3 6 3 12
Total 12 16 6 34
Increase of* +47.2 +17.2 —11.1 +22.8

egg counts (%)

* Egg counts per hour

* Egg counts per hour < Post-prandial egg counts per hour

* Egg counts per hour >Post-prandial egg counts per hour

$ {(Post-prandial egg counts per hour/Egg counts per hour) —1} X100

excretion into bladder by midday meal, and suggested that the functional congestion of blood in
the abdominal organs may have promoted the excretion of eggs after the ingestion of lunch meal.
Strenuous exercise before micturition did not increase the number of eggs (Jordan, 1962; Weber
et al., 1967; Dukes and Davidson, 1968). These findings suggest that the egg-output depends
on human life, such as midday activity and meal. Therefore, further study to know factors of
various human behaviours which influence on egg-output and to improve egg count method
suitable in the field is necessary.

Stimmel and Scott (1956) and Nojima et al. (1984) observed no correlation between the
volume of voided urine and the number of eggs included. In this study, we also confirmed
absence of statistical correlation between them.

In the present study, we showed that egg counts by post-prandial one-hour collecting
method were higher than those by one-hour collecting method. The post-prandial effect was
much stronger in a low egg-output group than in high and middle egg-output groups. The
present study suggests that post-prandial collecting method may be applicable in the survey in
area with low prevalence or in the examination of patients with low intensity of infection.
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Abstract: A survey of malaria infection was carried out in a rural community in Ghana,
West Africa, during the dry and rainy seasons in 1984. Three Plasmodium species; Plasmo-
dium falciparum, P. malariae and P. ovale were detected and P. falciparum was the most domi-
nant species of the three. Through this survey, two interesting differences were found in the
prevalence and distribution of P. falciparum and P. malariae.

First, the positive rate of P. falciparum in the rainy season (33%) much exceeded that of the
dry season (15%), but the rate of P. malariae in the rainy season (1.3%) tended to increase in
the dry season (3.4%) conversely.

Second, the distribution pattern of the positive cases of both malaria species in the village in
the dry season was also different. The higher positive rate of P. falciparum was observed in
the part of the village nearer to the ponds, which were suspected to be the main breeding place
of Anopheles mosquitoes. On the other hand, the distribution pattern of the positive cases of
P. malariae did not show this tendency.

INTRODUCTION

Malaria is one of the important parasitic infections in West Africa. In Ghana it is a very
serious health problem. However, in spite of its importance in this country, control programme
against the disease is not adequately promoted. This survey was undertaken to identify the
Plasmodium species, and to determine their prevalence rate in a coastal rural community in
southern Ghana.

SUBJECTS AND METHODS

Study area .

Gomoa Fetteh, a rural fishing village, was selected for this survey because the census of the
community had been carried out and the list of residents was available. The population was
about 2,000. The area of the village is about 6km?, and it lies in Gold Coast, 60km west of
Accra (5°25 the north latitude and 0°28’ the west longitude), with east and south sides facing the
Atlantic Ocean. It belongs to the coastal savanna area; the annual average temperature is about
27°C, and the monthly average rainfall is about 200 mm in rainy season, 10mm in dry season.

Collection of blood specimens
Blood specimens were collected from residents by the finger prick method and thin and thick

1 Department of Medical Zoology, Medical School, Nagoya City University, Kawasumi, Mizuho-ku, Nagoya
467, Japan

2 Parasitology Unit, Noguchi Memorial Institute for Medical Research, Legon, Accra, Ghana

This study was supported in part by Japan International Cooperation Agency and by the Ghana
Government.
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films were made on the same glass slide. After fixing the thin films with methanol, both films
were stained with Giemsa solution and examined under a microscope.

Specimens were collected randomly by visiting houses; 389 specimens were collected and
examined in the dry season (January-February 1984) and 298 specimens in the rainy season
(July-September 1984).

RESULTS

As shown in Figure 1, three Plasmodium (P.) species; P. falciparum, P.malariae and
P. ovale were detected in the smears examined. A mixed infection with both P. falciparum and
P. malarige was also observed. In the dry season, 15% of the specimens were positive for
P. falciparum, while in the rainy season the positive rate remarkably increased to 33%. On the
contrary, the positive rate of P. malariae was lower in the rainy season than in the dry season.

Pf & Pm, P. m. P.o.
1.0 % 2.4%  0.3%
Pt Ne 82.1 % DRY SEASON
14.2% g .
Pi. 31.9% m Neg. 65.8% RAINY SEASON
Pf. & Pm, P.m. P.o.
0.7 % 0.6% 1.0%

Figure 1 The positive rate of three Plasmodium species.

Age distribution of the positive rate of P. Jfalciparum is shown in Figure2. In the dry
season the positive cases were detected in all age groups except infants under one year old.
The positive rate peaked at the age group, 4-6 (36%), and decreased gradually with the aging.
Only 2% of the age group over 40 years old was positive. In the rainy season, however, the
positive rate was high in almost all age groups. Specifically, 33% of infants under one year old,
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Figure 2 Age distribution of the positive rate of P. falciparum.
* Number positive/Number examined
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in whom no positive cases were detected in the dry season, were found positive. The max-
imum positive rate was observed at the age group of 10-14 (66%).

Figure 3 shows the age distribution of the positive rate of P. malariage. The positive rate
was very low at all age groups, in both rainy and dry seasons, compared with that of P,
Jalctparum.  The positive rate in the dry season was higher than in the rainy season in the age
group, one to nine.
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Figure 3 Age distribution of the positive rate of P. malariae.
* Number positive/Number examined

The positive rate of gametocytes in the P. falciparum positive slides was also studied; the
rate significantly increased from 7% in the dry season to 19% in the rainy season (Table 1).

Table1 Gametocyte positive rate

Dry Rainy
season season
P. falciparum (+) 59 97
Gametocyte  (+) 4 18
Gametocyte (%) 6.8 18.6*

* p<.001

A preliminary survey of Anopheles mosquitoes in the village showed a large number of larvae
of Anopheles gambiae, which transmit malaria parasites in West Africa, breeding in ponds around
the village in the rainy season but only a few in the dry season in 1984. The village was divided
into 4 parts A, B, C and D according to their distance from the ponds (Figure 4). The ponds lie
about 700m northeast of the village and part A and D locate in one kilometer distance each.
P. falciparum positive rate was obtained in each part (Figure 5).

In the rainy season, the positive rates in part A, B and C showed almost the same level
(33-39%). In part D, which is the farthest away from the ponds, the positive rate was lower
than those of the other three (22%). In the dry season the rate significantly decreased with the
distance from the ponds; 28% in part A to 8% in part D.

On the other hand, the distribution pattern of P. malariae infection was different from that of
P. falciparum (Table 2). The positive rate was higher in the dry season than in the rainy season
in all parts except part C where no positive case was found in both seasons, and similar positive
rates were recorded in both part A and D regardless of the distance from the ponds.
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Figure 5 The positive rate of P. falciparum in each part.
D: dry season, R: rainy season,
*. Number positive/Number examined
Table 2 The positive rate of P. malariae in each part
Dry season Rainy season
Part
Examined Positive (%) Examined Positive (%)
A 53 4 (7.5) 73 2 2.7
B 196 5 (2.6) 138 1 0.7)
C 34 0 (0.0) 36 0 0.0
D 106 4 3.8) 50 1 2.0)
Total 389 13 3.3) 297 4 (1.3)
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DiscussioN

There are two typical dry and rainy seasons in the coastal savanna where Gomoa Fetteh is
located. Because of the different seasonal behavior of malaria vectors, this fact makes critical
factor in transmission of the disease. However, in spite of this, report on malaria infection in
this country have, to a large extent, overlooked the influential role of the seasons (Thompson,
1962; Edington and Laing, 1957; Ringelhann ef al., 1976). The present study was focussed to
investigate the seasonal change of parasite rate in the community to set up a model survey
applicable to other areas in Ghana.

Our results clearly show that the positive rate of P. falciparum increased remarkably in the
rainy season. This finding strongly suggests that the transmission pattern of P. falciparum is
more efficient during the rainy season in the community studied. Furthermore, the increased
incidence of the gametocytes of P. falciparum in the blood during this period may due to high
parasitaemia resulting from a high biting rate of infected mosquitoes. This observation is sup-
ported by the differences in the positive rates of the parasite in the demarcated areas, A, B, C
and D. During the rainy season, enough mosquitoes emerge from the breeding points and
spread evenly throughout the village. The infection rates of P. falciparum were, therefore,
almost at the same level in the 4 areas. During the dry season, however, the farther away from
the ponds, the less positive rates of infection were observed in the examined area so far.

The infection rate of P. malariae was reversed. The positive rate decreased during the
rainy season, but increased during the dry season. These observations agree with the report of
Molineaux et al. (1980) shown in a similar survey work in Nigeria. Moreover the difference of
the distribution pattern of P. malariae suggests that the shift of the number of mosquitoes did not
affect the positive rate in short order as opposed to P. falciparum infection. The different rate
of development of P. falciparum and P. malariae in both the human and the mosquitoes may
account for the difference of their distribution and seasonal patterns. A follow-up study to
explain these differences is in progress in the same community.
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7203, MA#H< T 7 CiHc, EFI3.3%E, MENL4%IZH L THENT 2EEH LR L7,
IEBIBILENTNOCT ) TORBEOGHERATAHALLE, BHB~T )T TR, NI
SHDEREFLEALNLHIGEVIZIEREEIEL B 57225, ME#R~F Y 7 TRIOERITAD
nNido,

1 ZHBH I AZEFHESWFHRE 2 - FREFFOLSELREIFE RFEL



AF AR SRR

El4x ¥l1ev 1986 13-

21R” 13

2 70— EREBEREO—BEDZ ) S MNAER) Iy L5

sA THE- R

%

3 -
IR R -

B A RefE
S
wH
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Cryplosporidium (3 TE 4 L HHEW OHEILE D
LREMBOMBERNICTEETLHERT, Tyzzer
(1907) I2E Y= 2ADBEILEH S 7z,
Nime et al. (1976) I2X D MZOFAEL, TH
TRIT I ENRE SNTLE, KEICAKER
P L T& 7z, 4512 AIDS 2 5L RERESDE
B, REIHF ZHEPOBE TR, REEH
BEOTHEZRITIEMFMEE L5720 —F,
RIFEFOL FTDH, KEHROBREIZL Y 2HO
THEZEZTIEHL 2% 72 (CDC,
1982; Pitlik et al., 1983; Navin and Juranek, 1984;
Whiteside et al., 1984; Kocoshis ef al., 1984) ,

% 7z, Tzipori et al. (1983) iz —2+5 Y 7
TTHOFHRIIOVWTEREHROBRE R T2 2
5, L71%ICHFEXRD, THOBRRO—DHA
BERTHHILTHE L,

0%, HREHTHERFREOTH, LI
EBROBE,OEFRERRIBRHEINTEY, XiE
POPETOHFET LR +ICHEEEL
bNWDTHRAETLERL 72,

AEHE

1. 19856 ALY 7TAZTOIZAM, BA
ER O IREL IS BER D SBREKFE SN
1122 DEAFIZ DT Cryptosporidium DEEDAE
|’ L5,

7 H 1k Sheather @) iR E (Reese ef
al., 1982) X VERL 72, REMSEDOKER
BATHY, RL&EOPME IV 7255, FTHIE

1 BAHERKEFERFHE  AETE SR /E
# 3 MR  SETORREET

DBRFF1IAND ST,

2. BHTADOKBREIZARFOTHEEILZD
EFITOWTE L { Sheather D HEENEZi#EES &
U* Modified Ziehl-Neelsen %« (Henriksen and
Pohlenz, 1981) 2 & » THE L7,

134 1

. EAEXPRBRERICEERE S SMKE S
N2 DEFERA T, Cryplosporidium O
oocyst #ERICRAD LI LI TE Lol

2. 3BOTHAE (1%, 5, 41F%) T,
l1BDBEIPSEBEET oocyst EEZLND D
DEBRB L. 2D oocyst (35 {JEITT Ik
FBIEWEMAET, 20OKE X 4.4um T,
oocyst BE I3 E {, EBATEEIIPEETH- 7,
HRE I RERBEE TIIRO THBE LIC Vs, B
BDOINRIKE /N FF KD sporozoite HHETET B
DBALNTz, D78, Modified Ziehl-Neelsen
BEFHAWLET S, THhED oocyst R <
¥ oo LEDHEELTREDERDS Cryplo-
sporidium @ oocyst & Fl5E L7

BERISROBFTHBATICEELTSEY,
19834F 3 B ISR B, BEOEAR, KEH
MfE, B VATFO— ) VIEDLS R 70— LR
HLEZWSINAERICAR L. 7V F=2 30
mg/ BPSHEBELRBLZE TS, EROBER,
REMEDOEFILE &7234%, 10mg/H T CTI2HR
TAHERARGHEL, MBEREOERE S BT
HDT 30mg/BICHE, ZLTCE#HEELY

2 BHEMRENEHERE HETRE/N

4 BRIERRFD IR 8 E i &0/ NE
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Photo. 1  Cryptosporidium oocyst in sugar flotation of fecal sample.

WL TH Y, steroid dependent DIRAED 5 ¥l T4
ny, BHLUE, 7L F=r%#H 10~30mg/
HARA L#ET 5 &I Bk Z < DB LTw,

19854F- 8 A& HIRAT—BERGICHEIN L 7228, 7

— > 15mg/ HIZHEE LT b ELR LER
L7720, I0H4 B25H 0 10mg/H%RA S
w7z,

IOAISHIZE.D, MM, WH4ikz, HuTE
BRAEI L, IMmik25, 61& 70 L7z, Mg
H4.7¢/dl EETFL, 2L 2FT—) 421 mg/dl
EHME R, FELIHRLZOTATIT—ED
BlLICEab0eE2, BULEOREICARE
L/ A

ABet O EbERICHE LCit, 10A21H: MM,

Want 4 [, #fE 46, W220: 8@~ FHRIEDD
BETO9M, F23H: Ei, M, F2AH: i,
Wt 3 [, FHIMELE, F25H: FHETE,
268 THIFES [, RERE, F27H: FHME 1@,
F28H: FHIER L, F20H: FHIME2E, [F30
H: M@fE2E, s@1E, 11820 EEs
%0, F5 HICHPE S WK LAOTREEL %5
720 BRBPRSIITD TV, BEIX10H29
HENAISED 2 MEHL, MEr»sREHO

oocyst R L7275 (BE 1), BEH»LIITD
2o A

KBEOREFEMEERE IR VIR L, )
YOREROZH A M IR ARSI IEE T
o720 T cell subset 1& OKT 4 DEELT %27
%, OKT4/0KT8 i21.09¢ L EETH » 7,
Leu7, Leull & R Rf&fECH - 7225, K562 %
MR & L 7> natural killer #fiE%EE, E- T
Ho25:1 ©52.1%, 12:5:1 T40.0% L IE# T
Holz, HWHROBERE LB T 5012475 72
chemoluminescence b IEH TdH - 7z, MLiFHRIES

7)) VB IgG %% 350mg/dl & % Al %R
L, IgE IR R BETH- /245, IgA, IgM, IgD
BIEWTH o7z,

—%, TOBEORNFI0A0E EOREDD
5HE) KBWFHLERLRILTWAEZ LA
% B ORIETH D o720 MOFHEITITTFTHIZAS
Nhdsiz,

% =

thos?oﬁdium spp. HEMOBEICEL LT
FETDLIAI VIO TLIBTAERELT, v
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Table1l Immunological findings

Blastogenesis of lymphocytes

PHA
Con A
PWM
T cell subsets
OKT 3 59.3%
OKT 4 31.9%
OKT 8 - 29.3%
OKT 4/0KT 8 1.09
Leu 2A 24.5%
Leu 3A 28.1%
Leu 7 6.4%
Leu 11 2.2%
Natural killer cell activity
Chemoluminescence of neutrophile
Immunoglobulin
IgG
IgA
IgM
IgD
IgE

S.L
43
20
12
(54.4-73.0%)
(32.3-48.7%)
(18.8-32.6%)
(1.54-1.94)
normal
normal
350 mg/d!
90 mg/d/
161 mg/d/
<2.0mg/d!
1,300 U/d!

AP BRSO TR & Nd% (Tyzzer, 1907), 20
#, ZLOBWICERERICZLDZTRIHEINT
Wh,

Nime ef al. (1976) & 9, 7 2 1) % TUEIt,
KEETHD 3RDLDFH 5, rectal biopsy T
Al e R L7-DOBRADDANEEFT, ¥ b~D
JER I L £ 2 5N TV HT1980ER Iz i A R I
I HEFISBHICHZ, BETREMRIIH/L,
SEORPEEI LI EPREICHS IR YD
2dH b,

Navin and Juranek (1984) (27 X U A 2B 5
19834ER T TOREZ T L O, RIBEFHEEZ S
h5bB#18%4, FEEABH® lymphadenopathy 3
Fla, ERICLHREMHTICHLEE 4 4,
hypogammaglobulinemia @ % 2 & 3 & ¥ AIDS
DBEIBZD58% % HIT T 5,

Tabb, AMBEROKSEFTVRESREEET
HY, FIZAIDS BETH-22 ehh, FEH
PEEORBIRE L BELERICH D Z LT
Sz, REREOKT, U JIREIMGIRE

EZFTVRBREOHEARIBI ALV LEENR
BT H5MLWTHE 8 E LTRET 50
FDIH, KyDEED 1 HY/2) 1~17110:F
LTHAKERZEL, EHLTLELIIEOER
Ebhb, £/, KEARR, KERIDIEIL, B
W, R, B, BHLEEE2MHS (Tzpori et al.,
1980; Pitlik ef al., 1983; Navin and Juranek, 1984;
Tzipori, 1985; Weber, 1985),

—F, REFNICEELEZONLBEDGE
i, ¥5 BOBRPEBICEHO TR ~ 28
e 2%, 1 W ADERGLEANSHD, 20
M, R, bR, B, BERLEPALRS,

Tzipori et al. (1983) ¥4 —- R +5 Y 7 THE
FAHOTHIE & LTARTOFHDL. 7% AR
BERML, FERAPEFOTHO—RELZLIL
LML, £k, HREBTTHDL
CREBRDBZEDEFERENTHON, Crplo-
sporidium FHEOEFEIRAEI N, ThEHDEK
BrILDibONR2THD,

ROFERIREZOMER, BRERFOME
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Table 2 The frequency of Cryptosporidium oocysts shed in stools of patients suffering

from diarrhea and/or gastroenteritis

No. Age*

% shedding

Country examined (years) oocysts Reference
Australia ?ZZ 2 ‘;; Tzipori et al., 1983
94 C 9.6 Lumb et al., 1985
Bangladesh 578 -2 4.3 Shahid et al., 1985
Brazil 117 —-23 7.7 Weikel et al., 1985
Canada 7,300 C—A 0.6 Montessori and Bischoff, 1985
? ? 1.1 Man and Sekla, 1984**
? ? 1.1 Ratnam et al., 1984**
? ? 0 Gould ef al., 1984**
Costa Rica 1:2 _2 g :Z Mata ef al., 1984
Denmark 500 C—A 1.2 Holten-Andersen et al., 1983
Finland 4,545 C—-A 2.6 Jokipii et al., 1985
France 190 —15 2.1 Arnaud-Battandier, 1985
Liberia 4 -1 22.7 Hgjlyng et al., 1984
234 2—5 5.2
Philippines 753 C—-A 2.6 Cross et al., 1985
Rwanda igﬁ i 1(3)3 Bogaerts et al., 1984
UK 500 C-A 1.4 Casemore and Jackson, 1983
867 C—-A 5.0 Hunt ¢t al., 1984
5,242 C 1.4 Hart and Baxby, 1985
213 C 3.2 Isaacs et al., 1985
USA 1,752 C—-A 3.0 Bossen and Britt, 1985
1,290 - C—A 2.6 Wolfson et al., 1984
1,703 C—-A 2.8 Wolfson et al., 1985
Venezuela 120 —2 10.8 Perez-Schael et al., 1985
* C: Children, A: Adult, R: Rural area, U: Urban area.

** cited from Montessori and Bischoff, 1985

o, LTFLOHBETAI LI TEL2VA, Hp
jlyng et al. (1984) 12V X)) 7 TIEUTFTOTHE
BUEPI0R (22.7%) CHEKFEREFRHL-0%
WMo, B, BRELMDLT, HREH» S THD
LLRBEBRBEL OEREHROFENRE LN T
Wb,

HEF~D oocyst DHEH R IT—BIZAHHIT
HDHIEPBEINRTWASDT (Anderson, 1981;
Reese et al., 1982), T LBHEA 1 MO A DK
EEVWH) L2 ERTLL, EBOFERIITEIC

BWlESIhb,

T/, RiTALGND L IFH, HICSEUT
DHRICHFELEN BN EPE L DOHEREICLD
B SN TV 5 (Tzipori ef al., 1983; Bogaerts et
al., 1984),

HHAEXPRBERIMA S 0OBET, BESR
BRI OEBEI N EFRPLPHREDO L DHH 5
LN THETEL, 473 ~86BOERBIZE -
TV EUTIZ4E%THY, K5 (251
EA998%) BRATH 722 eh6, KFEHD



oocyst BRI E N L h 5 - DIZ UK TH S S,

HATIE Iseki (1979) %% 245840 T REH
TRML, DWW Itakura ef al. (1984) & #)I| &
(1984) #*=7 F Uiz, RES (1984) ATE N
Ey MI, BES (1984) MHEizehFhEsst
BOTVDN, b2 SOFEBIZR V. LAL,
BB 2HmEGCHEDE  DREBID S TH
bLARBEBROFHROBEL IS L LTHEL
A, b FOFREFNSE, REShaa
R X+ T 5,

4181, Cryptosporidium spp. ® oocyst A H =
N:BBRZIOAIE LY, B, BEEYFLTA
be, FI2IBME, BRHEIOTHEL 2070 T
R 1 BEFEER L, RBEREA CHESERIZE
Bz Lg, TRz,

MEZER, TLRFERFHREOERIL,
Cryptosporidium @ oocyst IS IZ iz = DEEIZT
HERIT L) LOBEEIIRE Sk 57,

FRBEGEREBRL L TR 70 —-¥2 AL, B
BREAFRVEZERA LT, REIRIEDH)
ROBRAIZE > TRIET 52 L1, Meisel ef al.
(1976) <> Weisburger et al. (1979), Collier et al.
(1984) HIZX WHEHTHY, T/, BRABLE
WKEYTHRPEES LB ER TS,

FRRIAT7U-FIlLBLEZ LN IgG
DETIZA LNz, IgA, IgM, IgD %13I3ITIE
FHEEZRL, IgE RPRPBEETH -7, FOMBO
BRERRCIRFICRERET R T EREORT
22/3%N |

B> TREBDOHA I, REIHFERIZL 2
SRR T AR R DR R 5 % 4 L7~ e
HEE(BERTELVAEZII WEVR LS,

B2 Weisburger et al. (1979) i3 &% & IgA ®
BIREIML TV 225, RBED IgA BIRTE
Tholell, TRDOHMA N 1BRICERS AT
W Z &, FICRENRIF OREIRSICHH ST,
EDRICTHO e o722 &, REZABOREE
BRAETIE oocyst #BRH L X Bh oz b b
LREDEZEZEZRTHIDEBbNL,

PABIFEITIE, T OREAOBEYE TS
ho FREHDOE M ADBYIL oocyst DRk
BTHBHI LIV TTH RV, ERICIIEY
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» 6 DG (Anderson et al., 1982; Reese of

“al., 1982; Current et al., 1983; Blagburn and Cur-

rent, 1983), S}ETDmMELBI (Jokipii ef al., 1983,
1985; Ma et al., 1985) D34, EE Q7 PR %
(Hunt ef al., 1984; CDC, 1984: Alpert et al.,
1984; Wolfson et al., 1985), FKiEM L (Hunt e
al., 1984; Collier et al., 1984; Isaacs et al., 1985)
R BEP & G (Baxby ef al., 1983; Koch ef al.,
1985) v #EIhTwa,
FEROBETHHXIIHHICHY, ~v M
FHE L T2, $72, BWE O ICHE LS
EROLNLED otz bbBA, BIERED 2
Vo BIZBEIEIA 70 -ETHADICFNTHE
SIZERIFEAERV, ZDd, KBEORY
BRERETHILRRTETH 720 —F, 20O

BEOROTHIZDWTIE Cryptosporidium 0k

REDBHELEZLONDLY, BEZfToTWLEW
DTHRT A LIITER N,

FEIR DS D Cryptosporidium 7 oocyst DI
i, PHPEIZBITEE 25 OBRIOKRIBFITS
B, 7T MARY Ty AEIZAE BB
THY, HREHMDITE A LTXTORE DY
WWBRBEIBOH SN TS (Tzipor, 1983; K
&, 1984),

ARBIZOWCTIRZOREHROEEL LE L D
FEIFRENTVD2, ChSEYHLDE FA
DREAERE, L A5 b b ~ORYIRRE L, S
B D SRR T NEFEESS N L iV EC
bRV,

= #

i, BH, THOSEOBOFoOKRET
Cryptosporidium spp. @ oocyst % Sheather 0D JFsE
#iEH, B & U Modified Ziehl-Neelsen ¢ x5
rRWTRE L7,

BRI R 70— CERE CRENHE ORAE %
BT T 727280, RERIEETICED CBED 2
U7 PARY Dy LEZEDLOA, THIY
LARTEEY, 20BORENHF OV XX
DIRAICOIWS S, THIZHERET, oocyst
BRE SR T,
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bAETIE, *2, =T +Y, &, EVEY b
POEEBEHABBINTVAR, & M5S0

34 B OFEGIDLED T TH b,

A &

—7, BHEKROHIMEERIEERE D O8] ARFFRIZL 7 5 TE L OHBR T - 72 HEK
ERBESNIREORBEORECIAFRIR FRIDPRATEESE, RRAOFREE LTHNL
HENGH o7, BEOKENKATHY, L FILKFRFIHETHFEIBIBIZ & LT £k
PO THETRVOTRH SN 2o 20> YR  RFFEREAL IWRICE CEHT 2,

TH» 9,
X 73
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CRYPTOSPORIDIAL ENTERITIS IN A PATIENT
WITH NEPHROTIC SYNDROME

Noryr Suzukr, YOsHISUKE OKAMURA!, TAKANOBU KURASHIGE?,
Micui KurashiGe®, GiBuN Hamapa®, SHUNSUKE Koresawa?
AND KoHicH Saka*

Received January 6 1986/Accepted February 5 1986

A 5-year-old boy treated with 10-30 mg/day of prednison against nephrotic syndorme was admitted in
October, 1985 because of vomiting, abdominal pain and diarrhea. He had no symptom until 7 days earlier,
when diarrhea developed with the daily passage of one to 8 watery stools of moderate volume. The diarrhea
continued for 6 days.

Cryptosporidium oocysts were found in the stools by using Sheather’s sugar flotation technique and
modified Ziehl-Neelsen technique. Neither bacterial pathogens nor parasites were found in his stools.

Although the case had a slight IgG deficiency due to nephrotic syndrome, no clear cut evidence of
immunodeficiency could be demonstrated in the patient. The diarrhea resolved itself without any treatment.
The stool was free of Cryptosporidium oocysts on day 32 after the onset.

This patient’s bowel problems were not caused by an opportunistic cryptosporidial infection because there
was no evidence of immunosupression with corticosteroids.

The patient was an urban dweller, without known close animal contact. The source of the infection in this
case could not be established.

His elder brother has had mild abdominal pain and diarrhea lasting 5 days at the same time, but the other
family members were unaffected. Stool examinations from these family members were not done. It is
possible that the elder brother may have been infected with Cryptosporidium.

Meanwhile, stool samples from 112 inpatients and outpatients in Kochi Medical School were collected and
examined for Cryptosporidium oocysts during the period from June to July, 1985. All stools were negative for
the oocysts. These patients ranged in age from 4 months to 86 years, but the great majority of the patients
were adults without diarrhea.

1 Department of Parasitology, Kochi Medical School, Oko-cho, Nankoku 781-51, Japan

2 Department of Pediatrics, Kochi Medical School, Oko-cho, Nankoku 781-51, Japan

3 Hosoki Hospital, Daizen-cho, Kochi 780, Japan

4 Department of Clinical Laboratory, Kochi Medical School, Oko-cho, Nankoku 781-51, Japan
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Figure 1 Oviposition behevior of Ma. uniformis on the underside of floating leaf of Salvinia natans.

Photo. 1 Egg-cluster of Mansonia uniformis.
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Table 1 Oviposition preference of Mansonia uniformis on various kinds of aquatic plants

Percentage (and number) of egg-clusters of aquatic plants

Experiment
No. S. H. . Z. A. E. Hy. Total
natans morsus  polyrhiza  latifolia  japonica .crassipes verticillata 0
1 90.4(19) 4.8(Q1) 4.8(1) 0 0 0 100.0 (21)
2 100.011) O 0 0 0 0 100.0 11)
Total 93.8(30) 3.1Q1) 3.1Q1) 0 0 0 100.0 (32)

Table 2 Number of eggs in an egg-cluster of Mansonia uniformss on three kind of

aquatic plants

Numbers of eggs in individual egg-clusters

Experiment
No. S. H. S. Total Mean No./
natans morsus polyrhiza egg-cluster
59 62 67 79 83 108
120 138 144 152 152
1 157 163 174 187 206 131 8 2,935 140
213 223 232
58 63 72 78 121 145
2 151 187 190 198 255 0 0 1,523 138
Total 4,242 131 85 4,458 139
Mean No./ 141 131 85 139
egg-cluster
VR IGIIXADKERBDEREEEHTELED
IV & 3 ’
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ON THE OVIPOSITION BEHAVIOR OF MANSONIA
(MANSONIOIDES) UNIFORMIS (THEOBALD)
IN JAPAN (DIPTERA: CULICIDAE)

Misao IwAkr
Received January 24 1986/Accepted February 17 1986

Females of Mansonia uniformis were collected from Midorogaike-pond, Kyoto City in Japan and reared
with floating aquatic plants of 7 species in oviposition containers located at laboratory cages.

About 3 days after a blood meal, gravid females took their position on the floating leaves as if they take a
rest. Their abdomen was curved through the water until the tip of abdomen reached the underside of the
leaves floating on the water, where eggs were laid in rosette-like cluster.

Salvinia natans was most preferably selected as oviposition plant among 7 aquatic plants tested. Each
egg-cluster contained about 140 eggs on an average.

Biological Laboratory, Kyoto Women'’s University
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3 Structural proteins of Japanese en-
cephalitis and getah viruses
A. K. Srivastava, A. Igarashi
(RWX - BHFERF - 74 L 2)

Four strains of Japanese encephalitis (JE) virus
isolated from 1935 to 1984 in Japan and Thailand,
and 3 strains of Getah virus isolated from 1955 to



1978 in Malaysia and Japan were grown in C6/36
mosquito cells or in BHK21 cells. The viruses
were purified from infected culture fluid by
polyetheylane glycol precipitation and ultracentri-
The purified
viruses were analyzed by sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)
Three structu-
ral polypeptides, V1, V2 and V3, were observed
with JE virus strains and for Getah virus 2 envelope

fugation through sucrose gradient.

to reveal their structural proteins.

proteins, E 1, and E 2, were better separated under
nonreducing condition using iodoacetamide than re-
Limited
digestion by Staphylococcus aureus V 8 protease did
not reveal significant difference between V3 pep-
tide patterns of an old Japanese strain (Nakayama)
and other strains of JE virus, although V3 of the
Nakayama was more easily cleaved than other
strains. On the other hand, prototype Malaysian
Getah virus (AMM2021) was shown to have
somewhat different envelope protein, E1, com-
pared with Japanese strains both by SDS-PAGE
and peptide mapping. Mobility of the envelope
proteins of Getah virus grown in BHK 21 cells was
less than those of the same virus grown in C6/36
suggesting the difference in the host-
dependent glycosylation.

ducing condition using 2-mercaptoethanol.

cells,
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