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Introductlon-

_ The intensity of S. haematobium infection has long been

described by the egg output in urine and the egy count per unit
of volume (usual ly 10 ml) has been widely accepted as the unit
which express the 1ntensity of infection. : Whereas, from the
_view point of the consistency of day to day egy. output, eqgy count
per unit of time has been also recommended for use. ; Recently,
_a new reliable technique for quantification of egg count in
urine,rnuclepoxe filtration method, has been developed and
applied for epidemiological studies., This techn1que encouraged
__US to examine to what extent the urinary egg output varies day to _

day by the different method of expressing the eqg count in urine,
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Materials and methods

“he present s;udy was carried out at the primary school of
the pilot area, Mwachinga village in Kwale district. Among the
séhool children who had been pro\;red't'o be positive for eggs
previously, 25 children between the age of 6 and 15 years were
ISelected by random sampling. They were asked to discharge urine
into the containers separately at 11130 am and 0:30 pm on each
examination day for five days within 8 days. After the ufine
samples were well mixed, an allquot, i1t ml in most cases, Wae
flltered through the nuclepore system. The filter was placed
on a slide and the accurate count of eggs was read later.

To express the egg output, 4 different methods were applied.
Method 1 is the one frequently u.se'd by many workers. The eyq
output Qas expressed as the number of egds per 10 m} of the first
urine collected at 11!30 am; egg count/10 ml of sample.. In
method 2, egg output was expressed as total number of eggs
included in the first urine; egg count/sample. In method 3, egg
count was expressed as the number of eggs per 10 ml of the second
urine which was discharged-one hour after the bladder wae emptied
of urlne, aqy count/10 ml of sample/hour. Method 4 is the one.
recommended by Weber et, al.. Eqg output was expreSSed as total
number of eygs contalned in the second urine, egg countlhour.

For each method, the mean egg count and the standard dev1at10n
for the five days and the coefficient of variation of each child
was calculated and'the results were compared. |
Results and Disoussioh .

Out of 25 school children, only 12 couid provide adequate'
samples for the ana1y91s, although 7 of them were absent and one

‘child could not provide ‘the second urine specimen on certain days
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during the period of study..

Table 1L and table 2 show the results calculated according to
method 1 {egg count/10 ml) and'4w(egéICOunt/hdﬁr)Q“Tﬁe évefége |
of the coefficient of variation was the greatest with method 1
and.smallest with method 4.
Using the Kolﬁogdrov~5mirno§ test, the differehde.of coefficient
of variatiOh between.the data obtaihed by usihg:method 1 and
that by method 4 is statlstlcally S}gnlflcant (n = 12,
©.01<P<0. 05) The average of the coeffic1ent of variatlon
derived from the data of method 2 and method 3 were 61 and 51
percent respectlvely and the daily con51stency of the eqg counts
obtained by these methods seemed to be more reliable than that. by
method 1. |

For cogparing the data'set obtained on each observation day
to the data set of average, Kendall's rank test was applied.
The pairs of the data of untlmed specimen prov1ded very little
correlatlon on day 1, 2 and l

The present study revealed that when egg output was
expressed as eqq count/hour, day to day variation in eqg output
remarkably reduced, and when egg oultput was expressed as the
number of egglld ml of sample, considerable day to day variation
Was ehcountéred. In our both timed and untimed specimens, a
slightly lower day to day variation was also ohserved, when the
egg count per sample rather than egg count per 10 ml of sample
was used. This result.suggests that the change of urine volume
might result ia_the diffetence in egg output. As the volume of
urine is considerably variable according to seasons or climate,
eqgg count per uﬁit of volume is 111 sulted for an
epidemiological study in which the change of intensity of

infection would be followed up for some years.
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Ca
No. 1.
1 1540
2 100
3 440
4 710
5 -
6 240
7 180
8 740
9 20
10 850
1l 410
12 140
Kendall's
Tau 0.43

Table 1. Daily variation of egg count per ten ml..

s¢

*Standard deviation

Examination

2 3 -4
940 3300 3280
380 60 270
310 630 -
360 380 .400
150 1050 730
120 190 -
120 200 1%0

1230 820 3320

- 70 930
960 4000 -
60 90 -
310 110 -

0.43 0.58 0.81
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5
21730

60

280
510
460
660

23390

26150

400

2940

0.73

- Mean S.D.

2360 1140

170 150
460 180
430 175
610 410
180 70
230 140

1350 1190
870 1150
7990 11390
240 210
880 1500

Average of C.V.

*rooefficient of variation(s)

48
88
39
41
67
38
62
88

133

142
87

171

84



Table 2. Dally variation of egg count per one hour.

Case
No. 1
7 6000
14 2150
21 1710
28 2060
35 -
63 380
70 1140
84 2500
91 670
119 2890
126 300
133 3600
Kendall's
Tau 0.93

*standard deviation

2
6990
1790

670
1150
1156

280

530
1720
3090

210

2650

0.84

Examination

3 4
4380 3640
1680 1300
1480 -
1040 1720
490 985
180 -
900 1680
1?6Q 3150
| 610 380
5950 -~
380 -
4240 -
0.91 0.81

5510

2550

760

910

3880

730
8040

1170

2740

0.72

Mean

5300
1890
1280
1490
850
280
1030
2600
600
4990
520

3310

Average of C.V.

1410
510
620
520
310
115
440
380
160

2680
480

2820

**coefficient of variation(%)
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27
48
35
37
41
413
38
27
54
93
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Introduction

Mwachinga village was chosen as a pilot area. The village

is located in the Hinterland area, 20 km from Kwale town. The
ﬁain reasons why this area was chosen were: 1. the village
represented fypical Hinterland conditions, 2. the village has a
walter pipeline which is inadequately used by the inhabitants,
therefore, could be used as a control measure in future, 3. a
laboratory is conveniently located in nearby Kwale and, 4. the
good cooperation of the villagers and the authorities.

The main purpose of this study was to obtain baseline data
on the prevalence and intensity of infection and to determine the
initial state of infection of inhabitants liying in a pafticular
area in detall as a beginning of epidemiological study. The
other xnformation such as water contact behav1or of inhabitants,

change of snaillpogulatlon and infection rate of snalls were also
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gathered to detexrmine the mode of infection or the mode of
transmission. The results are presented in separate papers.
The information obtained will also be useful to monitor changes
in transmission, and ésPecially:to evaluate the impact of the
introduction of any control measure to be applied inlthe study
area.

pDescription of the study area (Fig. 1}

The area is not geographidally isolated, and therefore
interaction of the inhabitants with people living outside the
village. The land is undulating, dotted with scattered houses
on the hill areas, and is only partially cultivated. Themain crops
'arecorn(maize)andcassava,harvestedmainlyonlyfor]ﬂcal use.
There are no irrigation canals for cultivation in the area and
the inhabitants only cultivate in the rainy season. Along the
river bank bahana trees, coconut palms and sugar cane ‘are
pianted and cashew nut trees are plentiful on the hills.

Fishing has not been established as an industry but the people do
fish in the river for their own consumption. |

‘A river named Marere flows from southwest to the north through
the village and serves as a limiting boundary to the east. The
river also has a dam with an artificial lake loca'ted.at its upper
part. At the lower part, the rivet joins'a'branch called
Kadingo which seasonaliy flows throﬁgh the middle of the village.
In the dry season, the Kadingo river branch almost completely
dries dp leaving random.pools in some areas. hithodgh:théfe is
a main water pipe'll ine, the villagers are forced to go either to
the rivers to collect watér because the pipeline was constructed
mainly for Mombasa, the second biggest city in Kenya.  There
"are only three taps and no bther safe water sources such as
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boreholes and wells in the study area.
Popﬁlation census

The census and mappiﬁg were carried out in the whole village.
and in some parts.of the environs along the river. .Every house
and every person was given a serial number and information such
as name, sex,'date of birth, birthplace and tribe etc. was
¢collected.,

The total population was approximately 1200 consisting of
550 ma1eS and 650 females respectively. The population pyramid
showed a typical pattern for a rural area, namely relatively fewer
males than females in the younger adult pgroup.

Duruma and Digo are the main tribes living in this area.
Popuiation movement does not secem to be frequent except for
younger male adults who tend to move to towns for employment.
adults who tend to move to town for employment..

Materials and Methods

A gquantitative examination of urine was carried out by using
the nuclepoxe method. For COUnting numbers of eggs, €egg count
per unit of time was applied to determine the intensity of
infection, based upon the data obtained from our recent research.
The collection of urine was carried out between 10:30 a.m. and
, 1;30 PeMas
Results
~Prevalence-

Of the 1217 inhabitants registered bf census, 851 suitable
urine specimen were collected successfully to detect the ova of

S. haematobium. . Five hundred and eighty one(68%) was positive

in this initial study.
Figure 2(upper part) shows these results. The overall
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prevalence is higher in females than in males, being 71 and 65
pefcent.respectively. However there was no statistically
significant difference between them.

The age-distribution showed a different pattern between -
males and females. The infection rate of males increased with
age in the first decade.of 1ife, showing a clear peak of 100
percent at 10~-15 years of age. After the peak, the prevalence
dropped down rapidly and remained at about 60 percent
consistently in the older group. However this pattérn of age-
prevalence was not observed in females. Although the prevalence
of females also incfeased rapidly, showing a peak of 98 percent
at the same age group, it declined gradually in contrast to that
of males.
~Intensity-

The overall geometric mean egg count was 50.2 eggs per hour,
that of males was 52.4 eggs per hour and that of females was 47.4
eggs per hour. There is no statistical difference between
these values.

The age-intensity digtribution ia shown in Fig. 2{lower
part) show_ing almost the same patterns in curve as that of age-
prevalence distribution in both males and fémales, respectively.
The excretion of eggs increased in number with age and reached a
peak at age 10-14. In males, after'reachinq a peak of 1470.9
eggs per hour, egg count declined:fapidly to a stable state at
about 20 eggs per hour, and in females, the intensity decreaéed
gradually after showing a peak of 985.5 eygs per hour.
-Estimation of false negétivé in the examination-

A total of 156 negative cases were reexamined about one

month after the first examination. out of 86 adults, 8 cases
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were detected to be positive. However no children under 15
years of age'who convert from negative to positive were observed.
Because transmission hardly occur in the rainy secason, it might
be proposéd that the 8 cases.among adults could possibly be used
as indications of'false negative rate in this study. False
negative seens hegligible among children.
Discussion |

It has been reported that the peak prevalence and inténsity

of 5. haematobium infection'usually occur in the same age group

of 10-14 years and that the peak _is followed by steep slope and
decline in both prevalence and ihténSity_of infection by age 30
or earlier. in our study in the coastai area in.Kenya, the
age-prevalence distribution of males practically showed this

typical pattern of S. haematobium infection usually reported in

other studies. However, the profile of the curve of age-
prevalence in female did not follow this findings and was rather
similar to that of S. mansoni infection.

The difference of age—prevalénde and age-intensity
distribution pattein by sexes may be due to the difference of
water contact behaviour and/or of.immunologicai response between

males and females.
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As schistosomiasis is transmitted bf contact of people
with infested water, it has been accepted that human water
contact behavior may play a crucial role in maintaining the
disease in an endemic area. It is, therefore, essential to
conduct research on human water contact patterns to understand
the dynamics of the disease. This study is also important in
order to monitor any changes in transmission, especiaily_to
evaluate the impact of the introduction of any contrxol measures.

The study was carried out by the methods introduced by Dr.
palton. Briefly, human water contact was observed at 16 Oﬁt of
32 major sites(Fig. 1} which had initially been chosen as busy

sites by two local observers who had 1ived there for mény years.
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-Activitiés were observed at each site for 4 days per month for

a duration of.4 month from 6:00 a.m, to 6:30 p.m. on each obser
vation day. Information such as name, type of activities, frequency
and.duration of contact was collécted.

TheICateqories for activities and dedreé of water contact
are shown in Table 1. The degree of water éontact of a person
in a sihgle wa;en conthtt was expressed as the duration of -
contact{minutes) multiplied by the rate of wet area to the total
body surface. In ordéer to estimate the degree of water contact
in a population, the geometric mean of all the individual water
contacts was calculated.

A total of 616 people were observed at the observation sites
in the first one year from June 1982 to May 1983, Qf these,
308 were males and 308 were females.
~ Degree -

The overall geometric mean of degree of contact was 13.66
‘in males and 12.05 in females.

‘Among both males and females, the children of 5-% years of
age showed the highest level of water contact with a peak of
43.93 min. in males and with a peak of 29.12 min. in females.
There was a slight difference in the pattern of ége:disﬁribution
after adolescence between males and females. The contact
rapidly decreased in degree after the peak in botb sexes, but
another peak was observed at age 40-49 in males and a dip at 15-
19 years of aqe:in females. 'i‘he geometric mean of degree of
contact was revised by the prbportioh of observed'people and is
shown in Figure 1 éccording to age and sex.

- Frequency =~ (Fig.'2)
The frequencylbf viéiting water changed according to age and
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sax. In males, visiting frequency per person increased with age
showing a peak at age 10-14, after the peak gradually decreased
and showed another peak at 40-49 years of age. Visiting
frequency of females increased gradually with age and showed one

clear peak at age 30-39 where the frequency of males was very

low.
- Site -

The most busy site among the 16 sites chosen for observation
was Site No. 6 with a frequency of 438 in total. Site Nos. 5,

10, 18C, 23 and 29 were also busy sites.
- Activities - (Table 2)

‘the main activities were bathing and washing a part of their
body through all of the age groups. However, at the age group
of 5-14 years, swimming, playing and fishing in the water were
also observed to be important activities of water contact
especially among males. In the 30-3% years of age where
females were found to contact water frequently, drawing water and
washing clothes were also major activities in addition to
bathing.

- Diurnal variation of visiting frequency - (Table 3)

The children under 15 years of age were_li}‘cely to visit
water in the early afternoon. On the other hand, the adults
were observed to contact water in the early morning or the
evening. more frequently.

As has been suggested, the difference in degree of water
contact by age may be responsible for the age—inténsity
distribution of infection. However, some small discfepancies
were chserved between the age distribution pattern of“the degree

of water contact and the intensity of infection. 1t might be
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necessary to postulate another factor such as worm life span in
order to understand the relation between water contact and the
intensity of infection by agé. |

The'emergence of S. haematobium cercariae from Bulinus

globosus showed a diurnal'peniodicity with a.peak at'midday in
the pilot area(in separate reportj. Thus,-mOre fe1iab1e
estimation of degree 6f éxposure to infection may be obtained
when the data of Cercariometry in study area is taken into
considerétion, since the favorite visiting time to the water

contact sites seemed to be different among age groups.
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Table 1. Categories of activities and degree of contact

1. Washing clothes in river with soap 1. One hand

2. Washing clothes in river without soap 2. Two hands

3. Washing clothes in buckets with: soap ‘3. One foot

4. Washing clothes in buckets without soap 4. Two feet

5. Rinsing in river 5. One arm

6. Rinsing in buckets 6. TwWwo arms

7. Washing utensils and other things 7. One leg

8. Bathing (whole body) 8. Two legs

9. Washing body (part) 9, Hands and feet
10. Drawing water 10. Hands and legs
11. Swimming and playing 11. Axms and feet
12. Crossing river 12. Arms and legs
13. Watering animals ' 13. Whole bhody
14. Fishing 14. Others
15. Drinking .
16. Others
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Table 2. Frequency of activities observed in the study area,
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Table 3. Frequency of visit according to the time of day.
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%.2.6
GETECTION OF SCHISTOSOME CERCARIAE IN NATURAL YATERS

k. SATO!, . HODAZ, S.M. GATIKA? and N. MUHOHO?

1 Departmant of Parasitology, Institute for Tropical Medicine,
tlagasaki, Japan '

z Department of Medical Zoology, Faculty of Medicine, Kagashima

Universily, Kagaoshima, Japan

3 itenya Medical Research Institute, Nairobl, Kenya

'Ceréariometry is the method to detect and coﬁnt cercariae in a
known volume of water in an endemic area of schistosomiasis. This
method is indispensable to the study of transmission potential in
the epidemiology of schistosomiasis.

. By using a filtration technigue of Prentice { personal com-
munication }, cercariometry was carried out in and around Mwach -
inga viilage, the stﬁdy area,

To examine the daily fluctuation in density of cercariae, 10
liters of Water'weretaken every 2 hours for 8 hours in the daytime,
at 4 51tes of Klnango dam, one of the heaviest infested water

gources in Kwale. - The result was shown in Flg. 1. S haematobium

cercariae apparently showed daily'periodiCity. Although the
.number of cercariae obsérved varied from site of site, the highest
density was bounted at 11:00 a.m. at all study sites,:with few
cercariae present at 9:00 a.m. or after 4:00 p.m.

Cercarlometry was carrvied out hourly in daytime at site 6
and 19 in Mwachinga village, to determine the level of contaml—
nation of water by cercariae. At 31te 6, where water is run-~

ning, cercariaec were detected only in the sample of water
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collected at 11100 a.m. and 12:00 p.m. but the number of cercaria
recovered ﬁeré-very low ( 0.5 cercariéelliter ). On the other hand, at
site 19 where water is stagnant, cercariae were detected at any of the
daytime except at 9:00 a.m., with the highest density ( 17.0 cercariae/
litter } at 12:00 p.m.. ( Fig., 2 )

1t has already known that schistosﬁmé cercariae show the marked

daily periodicity in natural water. Kloos et al. { 1982 ) reported that

the highest densities of S, haematobiﬁm de:cariae weré between 7:00 and

9:00 a.m. in Egypt. In our study on 5. haematobium in Kenya, the peak

was observed about noon, with few cercariae ét 9:00 a.m. or after 4:00

p.m.. This difference suggests thét the daily fluctuation in density

of cercariae is probably influenced by several factors, such as the

condition of_watef source examinéd, climate, thé strain of schistosome etc.
Our report is the first to describe direct measurement 6f

risk of transmission in an endemic area of S. haematobium in Kenya

and showing that water contact around noon Cohstitqtes, the great-
est danger of infection in Kwale. At the site 19 of our study
area, wheré water is stagnant, cercariae were recovered at anytime
of the day. Water contact observations also revealed that this
place is frequently viéited'by many villagers. These facts
indicate that the site 19 is the one of the main source of infec-
tion in our study area. At Lhe site 6, where water is running,

a few cercariae were recovered only around noon. Site 6 is also
the place where many villagers visit for collecting drinking
water, washing, bathing and swimming.as well. Further studies
would .be necessary for the interpretation of the risk of transmission

akt site 6.

~-131-



No.of cercaria

12.0° 8 |
e Ax Water condition : Pond
Site 1 A---A
3.0 Site 2 0—@
_ Site 3 0—:""0
2.5 Site 4 ©---0
.2.0
1,5
1.0
0.5 ' ;i
_ o
- ‘8"""' g
0 2/ s PR

900 11:00  13:00  15:00  17:00
Time

Fig. 1 Results cercariometry at Kinango dam.
November, 1983.
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Fig. 2 Results oli_' cercariometrj at Mwachinga,
"November and December, 1983,
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3.2.7
Population studies on intermediate hosts in relation Lo

trensmission of Shistosoma haematobium in Kuale District,

Coast Province, Kenya

S. Noda} K. Sato? M. Shimada? S. M. Gatika% F. W, ThiOngJi

and J. Ouma®

i Department of Medical Zoology, Faculty of Medicine,
Kagoeshima University.

2 Department of Parasitology, Institute for Tropical
Medicine, Nagasaki University.

3 Kenya Medical Research Institute, Nairobl, Kenya

i Division of Vector Borne Disecases, Ministry of Health.

Nairebi, Keaya

The Marere River runs throuéh the Mwachinga Village,
and ﬁas a dam with an arcificial lske located at its upper
part. At the lower part, the river joins a branch called
the Kadingo River which agagonally runs through the middle
of the village.

Snail survey was carried out at 13 water contact
observation sites of Mwachinga Village, Snails were
collected 2 times a month at each site by continuous scooping
for 10 minutes. A1l collected snails were identified and

measured for size at the field station. Then each of Bulinus

‘globosusa, intermediate host of S, haematobium, was put into
emall petri dish for observation of shedding of cercariae.

The petri dish was kept at a lighted place more than 2 hours,
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and examined for cercariae under a stereoscopicmicroscope. After

examination, all the snails were returned to source.

At the Marere River ( main stream ), infected snails
were collected from only one site out of 4 sites, sand
infection rate was lou. On the other hand, at the Kédihgo
River ( branch stream ) infected snails were collected from
all sites, and infection rate ueré more than 10 % at 3 sites.
Seasonal change of snail population and infection rate at
site 19 are shown in Fig.1. The population of snail started
to increase after_the long rainy season (April - June), reached
the peak at short rainy season ( November )}, and then
decreased, In the period of 3 months of November; December
and January, a number of snail were collected and about 30%
of them were proved to be infected with cercariae, For the
other 9 months of the year, infected snails were SéarCely
collected. The same seasonal change of snail population and
infection rate was obseﬁved:at other sites.

From this study, it can be cencluded that the villagers

probably get infection of S. haematobium in Novembéf.

December and January. The result of snail survey will be

useful for a control irial run.
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Fig. 1 Survey of intermediate host snail, Bulinus globosus, at

water contact site No. 19.
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-3.2.8 _ o _
TRIAL RUN OF CONTROL OF SCHISTOSOMA HAEMATOBIUM INFECTION BY
TREATMENT WITH METRIFOHATE AND PIPED WATER SUPPLY IN KWALE
DISTRICT, COAST PROVINCE, KENYA

s. NoDAY, K.SATO?, V. AOKIZ s.M. GATIKAS, F.B.M. KILIKU3 N. MuHOHO3

S. OMANY

! Department of Médical Zaology, Faculty of Medicine, Kagashima University,
Kagoshima, Japan '

2 Department of _Parasito_logy, institute for Tropical Medicine, Hagasaki University,
Hagasaki, Japan

3 Kenya Medical Research Insliiute, Mairobi, Kenya

i Kinango Hospital, Kwale, Kenya
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The rescarch programme on schsitosoinlasis’ started in 1981 in Kwale, Kenya,
with ‘the object of determining the wmode of tramsmission of S.'haémétobium
infection and the implementation of a trlal run of control of the disease. The
results of epidemiological survey suggest that children are potentially
responsible for the transmission of the diseasa in the study area Mwachinga, and
the villagers are Iikeiy to get infection when they play, wash clothés, and

bath at Lhe river especially in November, December and January. In our
project, the treatment of patients by metrifonate and the plped water supply
were selected as  measures: of control of the disease. _ _

Mass-treabment was done in February and March, 1984. The population
of the study area is approximately 1,200. Eight hundreéd thirteen villagers,
including patients_passing schistosoma eggs in the urine and'negative pérsons
aged 5-15 years, were selected as the subjects for treatment with metrifonate.
The drug was scheduled to be given three times at a dose of 7.5mg/kg of body
weight with a 2-week interval between trealment. Four hundred thirteen sub-
jects completed a third dose. However, 159 had only two dose and 118 only
the first dose. One hundred twenty three refused the treatment. Sixty five
pupils of the primary school werc examined for egg count and colour of the
urine for the periods of h2'days affer the start of treatment, The egg count
decreased guickly and no haematuria was noted.

Piped water supply has been provided since February, 1984. Five
water supply facilities (water Kiosks) were constructed in the study area, and
" one shower shed was constructed at the primary school. The followup study
for evaluation of the effect of the treatment and piped water supply s now under

way .
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3.2.9 .
PRECIPITATES FOUND AROUND SCHISTOSOMA HAEMATOE{UM EGGS FROM

HURMAN URINE PRIOR TO CIRCUMOVAL PRECIPITIN TEST

.k, koeCcH 2 M. HIRATAS, M. SHIMADA" and E. WANMBAY!?

! Clinical Research Center, Kenya Medical Research Inslitule, Nairobi, Kenya
2 Division of Vector Berne Diseases, Ministry of Health, Nairobi, Kenya .

3 Department of Parasitology, Kurume University Schoo! of Medicine,
Kurume, Japan
4 Department of Parasitology, Institute for Tropical Medicine, Hagasaki

University, Nagasaki, Japan
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S._haematobium eggs were recovered in urine from school

children in Hw&chinga ?illage, Kwale biétrict, kenya.
Direct examination of. eggs éhowed a pﬁtﬁefh similar to hhat
observed in a circumoﬁal ﬁrecipitin (COP) test. Observed
precipitates were removed.by treatment of eggs with pepsin.
Howevgr, there was no effect when tréatéd.with trypsin,
Similar precipitates were observed after incubating thé
pepsiﬁntreated eggs with urine supernaténts from thé same
children. Attempts were made to idenﬁify what compcenents
could contribute to observed bleb (precibitate) formation.
Use of fluorescent antibody test showed the presence of
both IgG and IgM in the prec1pltate, and urine examlnatlon
by immunodiffusion revealed the presence of IgG, IgM, IXgA

and C It is very likely that these components may have

3-
participated in theé bleb formation. This possibility was

further strengthened by the presénce of anti-egqg antibodies
iﬁ the immunbglobﬁlins identified in the urine, and agrees
well with the expected activity of pepsin on these immuno-—

globulins.: These results, therefore, suggest that

S. haematobium eggs recovered in urine contain precipitates

formed mainly by immunoglobulins, and is necessary to treat
these eggs with pepsin prior to carrying out a COP test.
The relevance of these findings to the immunodiagnosis of.

Schistosomiasis haeratobium in man is also discussed.

From Abstract of Paper Received for Publication

by Annals of Tropical Medicine and Parasitology

—143—



3-2.10
A modification of slide preparation in the circumoval

precipitin (COP} test for field survey
M. Hirata', K. Pukuda®, M. Shimada’ and D. K. Koech®
1. Departmentibf Parasitolégy, Kurume University School of
Medicine, Kurume, Jépan
2. Department of Parasitology, National Defense Medical College,
Tokorozawa, Japan
%. . Department of Parasitology, Institute for Tropical Medicine,
Nagasaki, Japan
4. Division of Vector Borne Disease, and Kenya Medical Research

'Institute,Ministry of Health, Nairobi, Kenya

A simplified slide preparation for the field circumoval
precipitin (COP)} test was studied. To a role of PVC |
electrical insulating'tape (19mm width, lﬁm.length, 0. 2mm
thick, Nichiban CO. Ltd;'Japan) , two holes were drilled with
heated llmm and Smm tubular cork borers, which were to be
opened each other., A strip of the perforated tape was adhered
.on a microscope slide cleaned with alcohel, and then air
bubbles between the tape and the slide were pressed out by
an edge of another slide. The slide was left in a room at
least 2 days to énsure tight adhesion of the tape to the
slide. 'fen ul of 8. japonicum egg suspensiqn containing
approximately 100 eggs was placed in_the large hole using a
microbipette. The eggs vere obtainéd from a 8 week—-infected

rabbit according to Yokogawa et al. (1966}. The suspension
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was spread all over the large hole with a tip of the micro-
pipette and was left to dry. The prepared slides were
used after 2 weeks, 1 month and 2 months.

One dfop (25ﬂ1) of test serum was placed at a corner of the
large hole near the small hole. Subsequently a strip of
cellulose tape (24mm width, 35m length, O.Qme thick, Sekisui
Co. Ltd, Japan) was adhered over the holed insulating tape,
pressing wiﬁh balls of an index and a middlé finger. On
touching with the tape, the serum entered into the space
between the tape and the slide by capillary phenomenon. A
part of é small hole remained empty if serum volume is
appropriate., After all the holes were covered, the surface
of the tape was tigﬁtly pressed with the back of a marking
ink. the completed slide was incubated.usually at room
temperature for 48 hrs. Microscopical observation of the COP
feactiénsrthrough the celluldse tape was statisfaétory, and
the reactivity of the prepared eggs on thé slide 2 months
previously showed no difference from that of lyophilized egqgs
stored in a refrigerator. Since the tapes are apparehtly
cheaper than a covérslip, appréximately one-fiffh, and are
easily available in rural areas, the present method is

suitable especially for field surveys.
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3.2.11 | .
RELATION EETWEEH LUNCH TIME AND HOURLY OUTPUT PATTERN OF.

SCHISTOSOMA HAEMATOBIUM EGGS IN URINE

2
H. NOJIMA ', K. MATSUNAGA!L, A. saTo! and D.K. KOECH

! Department »f Medicat Zoology, Faculty of Medicine, Kagoshima University,
Kagoshima, Japan
2 Division of Vactor Borne Diseases, Ministiry of Health; Clinical Research

Center, Kenya Medical Research Institute, Nairobi, Kenya

We studied the hourly urinary output of
Shistosoma haematobium eggs in four Keayan
schoolboys. If they ate 0o midday meal, the
hourly cutput peaked between 10 : 00 AM and
2:00 PM. If they took an eatly lunch
(10 = 45 or 11 : 45 AM), the egg outout peaked
within one hour of mealtime. Similar obser-
vations were made when luach was taken late
0:450r1:45 PM), and in some instances a
second, tmaller peak was noted, Nejther break.
fast nor supper affected the diurnal output
of S. Adematobium eggs. There was no evi-
dince that the urine volume affected the diur-
nality of egg output under ¢conditions in which
the water intake was contzolled,

From Summsary of Paper Published in
Japanese Journal of Parasitoloay,
33[4), 297-303, 1984
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%5.2.12

Orought tolerance of adult Biomphalaria and Bulinus snails

and their distribution in Kenya

H. Nojima', D. K. Koech®’?, S. M. Gatika’ and A. Sato!
T Department of Medical Zoology, Faculty of tedicine,
Kagoshima University , Kagoshima, Japan
Clinical Research Centre, Kenya Medical Research lnstutute,
tlairobi, Kenya .
3 Division of Vector Borne Diseases, Ministry of Health, Nairobi
Kenya *
Fresh-water snail species are involved in the transmission of

human schistosomiasis in various aress where the disease is ende-

mic. There are four groupa of Biomphalaria and anther four groups

of Bulinua. UWhether these groups belong to the same species com-
plex or not has been.the subjedt of much disoute and speculation
among snail taxonomists. Thisa problem in anail taxonomy may be
due to ﬁhe presence of spails in numerous different foqi isoiatgd
into diFferent_habitats and exposed to varying degrees of environ-
mental changes.

This study was conducted for observations made on the ability

of the following six species to tolerate prolonged and verying

degrees of desiccation. It is well known that Biomphalaria pfeif-

feri and Bulinus globosus inhabit small canals or streams, wheareas

S8iomphalaria sudanica and Bulinus nasutus live at ponds or in

takes. The other species, Bulinus tropicus and E.'Forskalii are

wide-spread and are found in any kinda of water bodies.

dry 1/2
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Ve recovered live snails from dry concrete—-like mud, and ob-
served that the density and7distributioh of the snails (Bulinus
nasutus) in a certain pond at Mwachinga, Kwale District.in Dec.,
1981 (before drought) were almost in the same order of magnitude
as those in Apr., 1982 (after heavy rains). This study further
revealed that the snails easily dry up and soon die on filter pa-
per, while the same snails withstood the drought and continued to
survive for a long time in mud. The rate of weight loss might
play an important role in the aurvival of these snails. Further-

more, pond-anail species (Biomphalaria sudanica, survive for 2

veeks - 2 months on mud: Bulinus nasutus, 8 weeks — 6 months) can

tolerate longer periods of drought, while stream species {Biompha-

taria pfeifferi, 1-6 weeks: Bulinus globosus, 3 weeks ~ 3 months)

tolerate only shorter periods.

Except for uhat is.commonly known about the natural habits of
these snails, there is little information on the factors limiting
their distribution. Physical barriers are obvious. The degree of
drought tolerance in this atudy is one of the factors that may
determine, at least in part, the distribution of vectors and sub-
sequently the epidemiology of schistosomiasisa in Kenya.and e]se-

where. For example, stream-water snails of Biomphalsria pfeifferi

and/or Bulinus globosus are found in Taita Taveta, Kitui, Macha-

kos, Mwea, and the Lake Victoria Basin. This could be due to the
fact that most of the streams and dams found in these areas are

not seasonal, or if they are, the period of dryness is not ]ong.
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3.2.15
UDependence of hatching of Schisatosoma haematobium eggs

on physical factors

H. Nojima, K. Matsunagal , A. Satol D. K. Koech2

1 Department of Medical Zoology, Faculty of Medicine,
Kagoshima University . Kagoshima, Japan
2 pivision of Vector Borne Diseases, Ministry of Healthj
Clinical Research Center, Xenya Medical Research Institute'
Nairobi, Kenya
Some factors stimulating hatching of schistosome eggs, espe-
cially of S. mansoni and S. japonicum, may be known. They are
the hypotonicity of the external medium, activity of miracidium,
andrlight. To our kﬁoUedge, there were some reports that referred
to various effects of physical and chemical éonditions by.hafching

rate and/or hatching pattern of the eggs of S, haematobium as well

as S. mansoni and §. japonicum, but little detailed informations
are available even on physical factors such as light, oamotic pre-—
assure and mechanical agitation. This study has been undertaken to
elucidate the roles of the three phyasical factors.

Uriﬁe samplesusedAin this experiment uas obtaioed from pa—

tients with S. haematobium in ‘complete darkness’ so that the egos

may be prevented from light exposure before experiment. The egg
sediment was used as sources for light-free egga.

Under natural light conditions and 1,000 lux of artificial
light COnditiOnsi eggs began to hgtch 5 min aftef-submergenca in
vater and reached their peak in 10-15 min. In this casé{ the eggs
were exposed to natural diffused sunlight or the artificial light

hatch 1/2
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for more than S min before experimental submergénce in water.
They had become light-exposed eggs. The hatching patfern by the
Iight*exgéSed eg§3 in shbmerggnce with light, was referred as
‘standard’ in this study.

The ]ight—free'eggs reached their peak in 15-20 min.aFter
submergence under the art{ficial.lioht conditions. The peak was
found 3 min later than that of the standard.

As for hatching pattern with darknesa, although light-exposed
eggs could begin to hatch 5 min after submér§ence with darkness,
it took 6né_hour.f0r almost all eggs te hatch. Whereas, Iiéht*
free eggs began to hatch 15 min aftéf submergence with darkness,
and some failed to hatch within one hour.

Miracidia could hatch even in the solution with high osmotic
pressure of 340 mOsm. In this case, prolbnged hatching patterns
vere observed in so1ﬁ§ioné hOFe than 60 mOsm. |

Liéﬁt—exposed eggs haying been aéitated with aseveral syringe
movements could begin to hatcB 2 min after aubmergence with light
and reach their peak in 5-10 min. The peak was found 5 min faster
than that of the standard.

In this study, three factors {light, agitation and osmotic

pressure) affecting hatching'pattern of Schiastosoma haematdbium

eggs were obuvious., In general, hatching process is understood to
be a biological phenomenon induced by the orgsnism. However, physi-
cal stimulations, especially agitation, easily influenced the

hatching pattern of S haematobium. This means that the hatching

oF‘S haematoblum eggs is of combxnatxon betuween mechanncal rup-

ture and bxologxca! release from eggs.,

hatch 2/2
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3.2.14 .
Maintenance of Schistosoma haemgtbbium in laboratory

H. Nojima, A. Sato and S. Noda

Department of Medical Zoology, Faculty of Medicine,

Kagoshima University, Kagoshima, Japan

It has been_very difFicult to keep.Ef haematobium in labora-
tory, uheréas maintenence of S. mansoni is easy and thét of S,
}épdnicum is not s0 diFficu!t._ [t is likely that the main reason
comes from minor interest in urlnary schxstosom1as;3 havxng mild
asymptoma, among researchers on sch:stosomxasis. In fact, some
barriers are: 1) how to keep vector snalls in taboratory,

2) hou to get m1racxd1a,'and 3) houw to get cercariae.

This study has been undertaken to solve problems concer-

ning maintenance of S. haematobium in laboratory.

1. Maintenance of the snails, Bulinus globosus and 8. nasutus

It is posaible to keep the snails in a shallow container or
a large petri-dish, but this réquireé.a lot of man-power. Needless
to say, reproduction of eggs in the container is slow and devel-
Opment of-young snails is poor because the system is too simple
to culture the gastroyoda.

Ue recommend an aquarlum uxth a1r~c1rculatlon and mud sand
F:lter system. This is easily made,tnn;needseulalr—compressor,
It is almoat maintenance-free except for feéding twice a week.
1t needs only one person to rear thousands of snails [rom young

. ones to aduits.
maintain 1/3
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2., How to get miracidia
It is well kaown that miracidia of §:'maﬁsdhi hnd'§. japoni-

cum have positive phototaxis, but those of S. haematobium have

negative phototaxis. Further, ahamster isonly oneof the suitable
hosts in common laboratory and it excretes the eggs QF S. haemato-—
bium in feceé. This mean that it is imposaible to get miracidia

of S. haematobium by the same method as S. mansoni and S. japoni-

cum from animal feces and liver including their eggs.

When feces of humster infected with S. haematobium is avai-

lable, a feces mass sﬁould be put intact into water and then the
water ia clear during half an hour of hatching. It is éasy to get
miracidia swimming around the faecal mass. Uhen liver (fresh
infection) or colon tissue (clonic) is available, a paét mass of
homogenized tissaue should be left intact in water to keep ambient
water clear during the hétcﬁing.l

This method is only way to get miracidia with negative photo-

taxis from feces and tissue including §. haematobium eggs.

3., How to get cercariae

Cercariae of S. haematobium shed during day—tlme and the peak

is seen around noon. The number of cercariae released froma snail

per Bay is not zo much as that of S. mansoni. .As oﬁr'previous
paper (19?9) reported hou to stfmulate cercarial shédding of S.
haematobium immediately, the 1nterJectzon of a period of darkness,

the duration of uhtch could be more than 5 sec dur;ng the photo-

maintain 2/3
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period, should be introduced to get many cercariare in time for

the experiment aschedule.
4, Others

_Ue found that young snails B. globosua (below 8 mm) were se-—

veraltimeseu;sUSCeptibletogi.haematobium as the adult (over 10
mﬁ). When the snails less than 5 mm were exposed to miracidia,
they could hardly grou up to 10 mm of adult size! fhey released
quite a few cercariae. This indicates that 6 to B mm of young
snails should be used for miracidium infection so that minimum

miracidia may give maximum cercariae.
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3.2.15

New cercariometry

H. Nojima1, A. Sato1, S. Noda1, K. Sato? and T. Katsumata2

{ Oepartment of Medical Zoology, Faculty of Hedicine,
Kagoshima University , Kagoshima , Japan
9Department of Parasitology, Institute for Tropical Medicine,

Nagasaki University , Nagasaki, Japan

Cercariometry to be a vaeful tecol should be clear of the fol-
loving problems (criteriali

1. Water quality!
Natural water including cercaria is of nature from clear
to turbid water.

2. Water quanfity:
Once cercarial densities in natural waters are very low or
scanty, it should be possible to detect cercaria from more
than 20 liters of water.

3. Apparatus in field:

It should be easily constiructed, easily used and portable.

Up to now, we have not found ideal methods fulfilling the
criteria mentioned above. Some basic barriers are noted in con-
centration of cercariae by filtration and/or sedimentation, such

as the fol]owing:

1. Since live cercariae are swimming and hanging in water, it

-cercario 1/3
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is impoasible to sediment them.

2. Since specific gravity of both live and Fixativefkijled

cercaria is near to that of water (1.0), they are easily

flying up and hanging in water sample due to physical phe-
aomenon (convective water current). The current physical-
ly continues uhile uatér temperatures are different in
parta. Therefore, it is imposaible to sedimeﬁt formalin-
fixed cercariae in field conditions in which the water

temperature differs from air temperature and the wind

- cooling upper part of water is blowiag.

3.

Dead cercariae killed by the fixative are very aticky.

Ourr new method for cercariometry involve direct sedimentation

the tails as wvell as the vhole bodies of cercaria, using of

a wide flat tray. The method eliminates convective current

in water to sediment cercariae. As far as water samples ran-

ging from 10°C to 4000, the convective water current hardly

~oceurs in flat water body with less than 25 mm depth in the

tray, even if the volumes are various (no limit in quantity).  The

brief procedure are as follousat

1.

Fix cercariae in water sample in a busket by formalin
(0.15 %),

Ten min later, detach cercariae resting on the side and
botton of thé bucket by a soft painting brush.

Remove the water into a wide flat tray (60 X 40 cm} any
sizes are available) up to about 20 mm depth.

Setfle the water for 10 min to sediment all of cercariae

cercario 2/3
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and tails on the botton.

S. Suck slowly the surface water by an aspirator (300 cc per
min) doun to 8-10 mm depth. Retura to Step 4 by using the
same tray or another smaller tray, if it is needed to
repeat.

4. Uhile brushing and flashing clean uater in the container,
remove all the water (less than 300 c¢) into a bottle.

7. Add formalin up to 2 % of concentration for the water sam-
ple and take it to laboratory.

8 Count both the whole bodies and the tails for the total

number of cercariae under a dissecting microscope.

[t is easy to detect the cercaria number in the formalin-
fixed vater by counting both whole bodies and the characteris-
tic forked tails under dissecting microscopy, even without stai-
ning. Around S0 % of cercaria number comes from the tail nuaber.
Instead of sucking by aspirator, it is effective to overflow sur-
face water by slowly declining the tray with keeping 20 mm depth
at a side hole in a corner of the tray. To decline the tray, it
needs a trivet table with three screus.

This technique fulfills all the criteria and ia recommended

as ideal for cercariometry.

cercario 3/3
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3.2.16 : _
SUMMARY AND RECOMMENDATION
Yoshiki };\oki N

Department of Para.sitology, Enstituta for Tropical Médicine; Nagasaki Univesity,
Nagasakl, Japan

Of the several parasitic diseases found in Kenya, schisicosomiasis
haematobium is one of the major kealth probléms. For this reason éhistosomiasis
haematobium was therefore'idehﬁified as the one of the fesearch subject for
technical coéperation with Japan International Cooperation Agency (JICA) within
the cdmmunicablé diseases research and control project (CDRCP). Since CDRCP
had a major objective to find an effective and practical.model for the preven-
tion and/or control of communicable diseases, a high priority was given to the
epidemioloéical studies of schistosomiasis. Profound understanding of the
epidemiology df the disease is essential for.successful conlrol measures,
In the present project, the eﬁidemiological iﬁforﬁation gathered included
prevalence and intenéity of the infection, the intermediate snail hosts, and
human ecology.(human water contact), Beside field researchk, il was also found
necessary to emphasize immunology and the basic science research on the
parasité and therintermediate snail hosi. Presearch in these areas prﬁmoted
not only the search of the useful diagnostic technigue but also the under-
standing of the disease tackground.

Altﬁough the.epidemiological information obtained in our study might
not be adequate to discuss the transmission dynamics of S. haematobium, a
trial run of control started in February, as our project was drawing to an

end.
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Epidemiology !

$ased on the preliminary survey on the geogréphiéal distribution of
S. haematoblum in Kwale district, Cbasl 'Provinée‘. the study area was confined
to Mwéchinga village with a poéulation of about 1,200. In the initial survey
done in 1982, out of 1,217 residents, 851 individuals provided urine for
examination. The overall prevalence of a S. haematobium was 68%.
Intensity of infection was expressed by the number of eggs excreled per -:_-ne'
h.our‘at midday in order 1o follow up the change of Intensity preciSeI.y. The
nrevatence and intensity of inféction increased In young children up o3 peak
at age 10 - 14 years, and then declined. The rate of dacline was greater i.n
males than in females. | The waler contact sludy'showed that childreﬁ have more
and longer water contact than adults, and that such water contact is often
greatest during the middle of the day. Females aged 20-40 years frequently
arrived at water points for household needs: Cercariometry done by the
filtration method revealed that the cercarial density in the infested water in and
around the study area was highest around noon. The resulls of waler contact
and cercariometry probably reffect the age- and s2x- related difference in infection
level. The epidemiofogical information probably sﬁggesls that children act as
the major source of transmission by urinating indiscriminately in or near fresh
water. The snait population and its Infection rate with 5. haemalobfﬁﬂ showed
seasonal fluctuation synchronizing seésonal climatic changes. Seasonality of
transmission is most likely in this afea.

The Integrated study on the spread of Infection from man to snail, ecology
of snai l(moverﬁenl and acstivation), and acquired human resistance to the

infection should be encouraged.

§mmunology:

Priority for research was given to the immunodiagﬁostic methodology
which would b suitable for field usé. wlth'speclal reference to circumovél
pracipitin lest (COPT). 5. haematobium eys from urine of patientls were first

veported to frequently have the precipitate similar to those formed in COPT.
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Fluorescent antibody test revealed the presence of 1gG and {gM in the precipitate.
Itis therefore important to treat S, haemalcbidq\ egys with pepsin prior o a COPT,
when the eggs from patient are used as the egg antigen.

A simplified slide preparation of COPT was developed. Field testing of this
procadure is recommended as one of the methods for seroepidemiotogical and

immunological studies.

Basic Science:

Emphasis was put on the biological studies on parasites and intermediate
snail hosts. The highlight of the studies are as follows. |

The timing of the midday meal affects the diural output of S. haematobium
eggs in urine. This new finding probably leads to studies on the
mechanisms and circadian rhythm of egg excretion. The application of this
phenomenon to epidemiology is now under way with the purpose of detecting
the light-infection cases.

S. haematobium eggs were stimulated to hatch by physical factors, such
as light, mechanical agitalion and low osmotic pressure. These factors may
be taken into account, when miracidial hatching test is used for evaluation
of efficacy of chemotherapy.

Tolerance of snail to drought differed much among the different
species. The snails which Inhabit a pond are likely to tolerate drought,
while snails living in a stream seem to be sensitive to the dryness. The
difference in the tolerance for dryness may be one of the factors wlﬁch are
responsible for characteris.lic geographical &istribulion of the vector snails.

The new technique for Ceréarial concentration (cercarlometry) was
developed in .the laboratory. Evaluation of this method for field use Is now

under way.
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Control of schistosomiasis:

As control of SChistésomiaéis is gnlikely to be satisfactory ﬁsing any
one single method, the control measure adoped in our programme was & Cofi-
bination of chemotherapy and safe water supply. Six hundreds and ninety
villagers were treated with Metrifonate and the study area also provided
wifh the piped water supply. The efficacy of treatment on patients, fhe
infection rate of snails, and the change of human ecology are now being

investigated.
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3.5
Bacteriological and virological studies

at the Cemmunicable Diseases Research
and Control Project, 1979 - 1984

Raviewed by

Pster G. Waiyakl

Centre for Microbiology Research
Kenya {ledical Reséarch Institute
NAIROBI, Kenya
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M. Eg}roductigg

The Communicable Diseases Research and Contfﬁl Project (CORCP)

was sot up through an agreement betiween the Governments of Kenya

and Japan with the ohjéctive of carrying out research on communicable
discasas in'Kenyé‘ Diarrhoeal diseases which afflict millions of people
were identified as a priority and it was decided tfat their astioclogy
should be determined. To this end in the CORCP laboratory,bacteriological,
and virological investigations were {nitfated. The studies done by the
parasitology group will be reviewed clsewhers by others and the discussion
which follows is e brief overview of the bacteriological and virological
studfss which were carried out by Japanese scientists and their Kenyan

Ccunterparts

I Bacteriological studies

3+ Survey on the cauéative bacteria of diarrhoea
in Kwale District

. In bacteriology, Japanasse and Kenyan workeérs (Gatheru et al., 1983)
launched a one year survey to.determiﬁa the seasonal variation of bacteria
responsible for dlarrtoea In the Kwale Oistrict. Kwale was chosen as an
example of a rurat lowland drea. Létoratory work_qunméhced in 1981 at Tiwi ‘
Health Centre and at other medical féciiit;es. Freéh stools were_colledted
from outpatients visiting the medical facilities and corplaining of diarrhoea
with or without abdominal pain. Stdols_wefé processed fdr‘thu isolation and
ident:1fication of Shigella species, Salmanella species, enterdpathﬂgenié
Eschoerichia cdii (EPEC], Vibrio choleras and Vibrio parahaemolyticus.
Bacterfological analysis of drinking water was alsc done on thres diffevant

occasions in Harch, June and July. Water sources wvere chosen at random at
Waa, Ngombeni Likoni and Tiwi. Hateorological data were obtained from
the Heteorological Department in Nairobi.

The findings of this.investigation wera as follows: all water samples
vere cdntaminaied'with human intestinal bacteria i.e. Prateus,
Pseudomonas, Xlebsiella, Enterobacter, Citfobaqter and EPEC. The

highest ratos of isolation of Shigella, Salmonella and E€PEC were obtained
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During a cholera outbreak in flacch 1982, 532 stool specimens were collected
from inhabitants In the pilot areas. Two cases from Shirazi camp were positiva
for V. cloleras and were Ogaws serotype. A survey of tle water sources et Shirazi

was cacrjed out and no Vibrio or Kappa phaga were detected.

Following 1nfﬁrmation that 10 cases of cholera had been found ir Vingujini near
lsawbweni, a fourth surveillance was carried out in April, 1382. Ihére wés one
positive ease detested in Fahomuni. V.cholerae was also isolated from well
vater. At Vingujini, 200 stool specimens were bacterlologically confirmed.
this represented an infectfon rate of 7%.  V.cholerae was also isolated from

Fahamunt were

water taps. All the choleras strains including the lons case from
serotype Inaba. In the Hay 1982 surveillance it was not possible for tie scientists.
to reach some of the pilot areas becauée of the heavy rains. However, of 379

stool specimens and water samples collected, no V.choleras were isolated. In tha
follow-up sixth survelllance carried out in June, 1902 attempt was mada to Bxahine
previously known tlolera positive cases and their household contacts. Out of 47
previcusly positive cases, 17 cases and K5 housechold contacts examined vere all
negative far V. cholarae. To check the carrier state after the outbreak, 710
specimens from school pupils in ths Vingujini area were examined and all wers ne-

gative for V.choleras.

In the seventh and final SUFVEillanCB carried out in A%;USt 19532, the finding 3n
June 19682 that there were few or no cases after Hay 1382 éonfirmed. af 341
specimens examined from outpatients with diarrhoea at all mediecal Ffacilitles
(except Msambweni), all were hegative for V. cﬁoierae. Thus, it was concluded that
the cholera nutbreak in 1982 was a relativaly minor one and that there were few
healthy carriers or actual cases. This was gttributed to several factors such as
improvement in sanitary and hygienic habits of the inhabitants, the tireless efford
made by public health officers to follow up contacts with suspécted patients

and houselold contacts, suspicion that only a minar cholera outbreak in tanzania
occurred near the border, economic problems resulting in fewer seasonal workers
coming from sreas where cholers is endemic and constant survelllance which

hastened detection before the‘infection'cuuld spread,
The recommendations made fiom the findings of this study included' (1) lsolation

and treatment of patients, (2} Hanagement of contacts. (3) Environmental

sapitation and (4) Surveillance and control at national and intsrnational levels.
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3. Characterisation of Vibrio choleras isdlated in Kenya in 1983

Kaviti 5ﬂg§ﬂ,(1984} collected 247 strains from chqleba patients in Nyanzé
Provinée. 'They found that al} the strains were £1 Tor Celebes original type.

All wore resistant to phage 1IV. The majority of the strains were serotype

Ogawa but 9 wére Inaba. A test to determine the strains resistance or sensitivity
te polymyxin B showed that 24G strains were resistant and only one strain was
sensitive. Tha majority i.e. 194 strains were resistant to tetracycline, streptomycin
and smplcillin., Howsver, no stralns were resistant to.gentamicin. in ths chicken
erythrocyte agglutination test, 246 strains were pasitiva. One strain (No.166G}
was, lowever, negative. Tha same strain was also not sgnsitive_to_phagé IV and
was resistant to polymyxin 8. Although all the strains showed lysegenicity, none
wers sensitive to the Kapps phsge. Ssventy - threa percent of the strains were
temolytic for chicken red cells. In 1975, only 11% of V.cholerae isolated in
Kepya were hemolytic. It appears that the hemolytic behaviour of V.cholecae is op
the increass and should ba monitored regularly. In the fermentation Lests using

sucross, mannose ond arabinose all the strafns tested belonged to Helberg groug 1.

A survey on water souices was also done but after the cholera outbreak had sub-
sided. Qut of 44 specimens collected from different sourcas, 14 nonagglutinable
Vibrio and 11 strains of Aeromonas were isolated, No V.cholerae was isolated from
the water sources. Arising from the results of this study, 1t vas recommended that
oxaminat fon of water sources should continue and should also be corried out during
cholera outbceaks In the area. It vas also suggested that resistance by V.cholerae

to various drugs currently in use should bo closely monitored.

4. Enteropathogenic-Escherichla coli In Kepya

thara (1804) complled data on EPEC isolated in Kenya in 1833, Using & battery

of entisera for sarotyplng EPEC lsolated mostly from the Coast and Nyahza Provinces,
Japaness sclentists and their Kenyan counterparts identified 286 different serotypes.
It was found thot serotype 027:kt was ¢uite prevalent. Out of 390 E.coli

isolates Identiffied as EPEC, 41 {10.5%%) belonged to 027:K+. The Isolation rates

of tha other EPEC ranged from a low of 2 (0,5%) for sorotypa 0144:Kx2 to 29

(7.4%) for serotype 0128:K67. There werd 23 (5,9%) cases of double $nfection.

In Kwale, the infection rate was found to peak in the 13-19 year age group. ¥Further
and expanded studies neéd to ba carried out to identify the éxtént to which these
organisms cause diarrhoea in Kenya and alsp their seasonal variatfon in different

parts of the country.
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5. Enterotoxigenic Esclerichia coli (ETEC) in Kenya

Watanabe (1934) summarised data on ETEC isolates from tha Coast and tlyanzo frovincas.
In tha study corried out in the Cuast Province during the months af- July, September
ond Hovember 1933, 782 stool spécimens were obtained from children with diarrhoea.
All the children were under 14 years old. E. coli $solatas were checked for the
labile toxin (LT) production using the Biken test and for the heat stable toxIin

(ST) using the suckling mousé assay. Thers ware 47 ETEC isolates. This gave an
infection rate of B%.'.Twenty ene ETEC were LT producers and 24 were ST producers.
Two wore both LT and ST producers. From tha limited data available it appesrs that
ST producers predoninate and that the rate of ETEC isolation in Kenya is relatively
lowcompared with that reported in some other countriss. : :

Analysis between the patients age groups and ETEC isolations indicated that EJEC
could inflict tllness in a1l age groups. However, the peak Incidence was in the
za-zsﬁnnth age group. There was ne significant difference in the sex distribution

of ETEC iselates,

In the study-duhe on healthy villagers in South Hyanza and Kwale the ETEC isolation
rates were 5.4% and 5.8%, respectively. Out of the S ETEC isolates obtained from
villagers in Kwale Oistrict, 4 ware ST producers and 1 produced both LT and ST.
In the South Nyanza study stool specilmens from a total of 258 people wers
investipated. Fourteen ETEC were isolated. Eight were ST producers and 6 wers
LY producers. There were no double producers isolated.  Ip another study carried
out in Kwale on 84 healthy high school students, 2 ETEC {1 ST and 1 LT praoducers)
wero isolated. The overall isolation rate in healthy pecple was 4.4%. From the
1imited data on ETEC isolation from healthy people availeble, the ST producers
predoninated (13 out of 21 ETEC isolated). Cxpanded studies on the eoidumiology
of EIEC need to be carried out to assess their relstive contribution to the
aetio]dgy al diarrhoea in this country.

6. Occurence of Campylobacter jejuni In diarrhoeic stools at the
Coast General Haspital and Hvita Clinic in tlombasa’

Waiyaki et al. (1564) reported on a gémpyiobactér Jejuni survey done 1o
Mombasa in 1903. The investigation was undertaken to datermine the frequency

of C.jejuni infection among children vith acute dlarrhoea. C€linical and
epidemfological characteristics of C.jejuni infection wera dafined. The study
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vas corried out during the months of July, Septembér'and November. fhe subjects
were 778 children ranging in age from 0-8 years. . The majority were under 2 years.
flost of tha children had acute diarvhoea with a history of less than 5 days befora
they wefe brought to the.ciinics for treatment. Nons bad received antibiotic treat-
ment.  From the 778 stool specimens processed for. bacterial isolation, 90 C. jajuni
isolates were obtained. During the July survey (a cool month in Hombasa) the
isolation rate was 17%. During the survey in September the isolation rote was 5.4%.
In tha third survey doneg in Noﬁember the isolation rate was 12.2%. The average
isolation rate for all the tlwee surveys was 12.6%. Other enteropathozens isolated
included 81 EPEC, 26 ETEC which were ST producers, 23 ETEC which produced LT, 17
Shigelle specias, 13 Salmonella specles and 3 Vibrio cholerae non 0 - 1. Ouring
2cond and tbird surveys, 3 Vibrlo fluvialis and 5 Aeromonas hydrophila strains

were also isolated.

From the 98 cases which were positive for C. jejuni,; thers wece 17 cases with mixed
infection. In 11 cases EPEC were Isolated along with C. Jejund. Two EPEC belonged
to serolype 0125:K70, 2 were 014B:K+ and the rest were ona of each of serotype
U44:K74'0126:K71. 0142:K+, 03127:K63(2), 026:K60. 0152: K+(1) and 0143:Ki. There
were also 3 cases of double infections with Shigella. One was Shigella sonnei,

1 Shigella flexneri and the ather Shigells serotype Bi3. There were two cases af
mixed Infection with Salmgnella and EPEC. Tha age distritution of children with
"€ jejuni énteritis indicaled that children of upto 2 years of age were more
frequently iﬁfected than older ones. The peak incidence was in the 19 - 24 manth age
group, There was no significant difference in the distribution on €. Jejuni among
males and females. Nearly all isolstes were biotype 1. ©Cne sirain vas blotype

2. Hosc Campxlobacter infections in man are caused by biotype 1 and tha results

were in agleanent with thls general observation.

FI. Virological Studies

f. Studies on rotavirus - Monthly survey of rotaviruses in faeces

Hakino gg_gl: (1983) carried out a monthly survay on children in Nyerl and Hombasa
and found that up to 50% of diarrineal cases werg due to rotavirus. The infectien

could be detected aliwost every month in both aress.

2i Analysis of cotavirus gepomic ribonucleic acid (RNA) by electrophoresis

Chiba et al (1904) used techniquas of polyacrylamide gel electrophoresis on
viral RHA segments and studied rotavirus strains and their relative contributions

to rotavirus gostroenteritis epidemics in two major districts of Kenya. Their
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studies extending from carly 1982 o the middle of 1963 showed 18 representativo
electrophecotypes detected in 30 rotavirus specimens abtained from Nairobi.
Included in this BTOUp wers 6 short types. From the Coastal areas, 16 electro-
pherotypes [including 3 short strains) vere detecteﬁ’?ﬂ Virus spacimens. ~ With the
exception of 1 straim, therae rvere no 1dgnticn1 glectropherotypes between tha two
groups of rotaviruses oﬁtained from fhe two districts. In early 1983 there was

a change In tha predominant electfupherotype observed in Hlombasa. . LBtEP, aew
occuring stralns wers datected in a small town along the ceast when an apparent
increase In gastroenteritis was observed in the district. The alectrophoretic
migration patterns of the genomic RNA of rotaviruses from the two districts showed
that there wera verious rotavirus strains, This was In agreement with the
findings of other workers in different parts of the world. A sUrprising finding
was that so many different electropherotypes from the two districts could be
jdentified in such a ralatiﬁely short peflod of time. This bhas not been the
generai experience of workers in other countries. This vork observed that the
characterization of rqtavirus'is'impoftaﬁt in elucidating the epidemiolegical

n
nature of the Infection/fropical areas.

3. Epidemiolopy of Human Rotavirus (HRV] fafection in Kenya

lliyazaki (1984) collected stool specimens in flombasa, K11ifi and Mariakani and
tested for MRV by Elisa and subgrouped the strains by genomic RNA analysis.

His findings showed that in {lombasa 25% of infantile gastroenteritis was dua to
§RV. The highest rate of infection was seen in children less than t year old.
No correlation between climatological factors and the monthly detection rate was
observed. Tha long electropherotype was common in Hombasa but a chonge of the

prevalent straln from the long type to the short.typa was observed during the

surveillance period.

In Kilff3, 78 (26.8%) out of 291 specimens vere positiVa and in Hariakani G (9.5%)
out of 863 specimens were positive. The results obtained in Mombasa and Kilifl

were similar but 4n Mariakani tha isolation rate for rotavirus was rather loa.

Approximately 30f of tha gastroenterltis among childran age 12 months or 1955 tms
due to MV in Mombasa and Kilifi. The incidence of rotavirus infection decreased
gradually in children after the ags of 12 months in liombasa., In Kilifi the

incidence suddehly came down to 11% in 1nfants aged 2 years.
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The monthly detection rafﬂ of rotavivus in Mombase rvached a peak of 50% in July,
1962 and the lowast isclation rate of 8% ip December. In Kilifi the monthly '
"~ variation ranged from O to 47% '

Genomlc RNA of the virus was analysed by pdlyacrylamide gol electrophﬂreéis.
Tha distancu vetween segments S and 6 1s wide in the short typs virus. ' Hiyszakd
{(1954) found many minor variants. The long typs was predominant (64%
in Hombasa and 71% in Kiiifi); The short type was rare unti) August 1983 after

which short’ typs strafins increased amvd became predomloant.
Although there was no éorrelatibn between'mqnfhly incidence and climatological
in Mombasa there were, nevertheless, soma monthly waves when the virus was

datected.

3. Electropheratypes Df,buﬁan rotavirus in flairobi

Studies carried out by Hiyazakl (1884) showed that 71% of rotavirus electropherotypes
vere long typa and 29% the shert type. Thasa results together with those obtalned
in tombasa have led to the suggestion that ths long type 1s predemimnant in Kenya.

4. Bixed electropherotypes of human rotavicus in Kenya

Other studies [Hiyaiaki. 1884) on rotavirus showed tha existence of mixed electro-
pherotypas of IRV in Kenya. Two HRY isplates with extra RNA bands were found.  One.
strain 111438 isolated et the Coast General Hosnital was CIGSSifie%s long type
according to ths electrophoretic mobility of segments 10 and 11. Double bands were.
observed at the site of segmeat 1. Another stfain, P125% isaolated in Septembor 1883
at tho Kenyatta Hational Hospital in Nairobf vas also assigned to -the long typu
bocausa of the repld electrophoretic mobility of its segmants 10 and 11, In this
strain the distance between segments 5 and § was as wide as that observed in the
shart typs. Therse was also an extra band near segment 5 and another was located

at the site of segment 10 of the short typa strein. The isolate yas a mixturs

of the long and short types. It was not established whether these mixed
electrapherotypes resulted from reassortmant, mutation or mixed infectien of

‘different strains.

5. Human rotsvirus diarchoes outbresks in small units (iyozaki, 1984)

Out of 5 stool specimens obtained from neonates in a nursery at the C Coast General

Ibspital, '3 were positive for rotavirus. In Hairobl diarrhoea outbreaks otcured

in an orphanege. The f!rst outbreak took place in January, 19823, Enteropathogenic
Eschorichia celi (EPEC) was fsolated from a healthy adult member of stoff. Six
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stool specimens from the children did not yield rotavirus but in 4 specimens virus-
like partiglas were seemn. It was not datermined what the particles were. In the
second outbreak involving 4 cases, EPFC was isclated. In the third outbreak fncolving

12 cases, no pathogens were isolated from the stools.

6. Rotavirus infections in chlldren of different races

Hutaidda et al. (1983) invastigated rotavirus infections in Attxuan, Asién and Eurupean
children with diarrboea and who were attending a privats clinic. Ho statistiéal)y
significant difference in incidences of rotavirus among the thrae groups of children
vera found. In all children studied, rotavirus infectlon reached peak - in the 12

3 month age greup. Oiarrhoea dus to rotavicus continued Lo occur up to age 11 years
in Europeén'children and 6 years in Africen children. Virusas wera not detected in
foeces of African children aged over 3 years. The infection showed two seasapal

clusterings, one in February and {larch and the other in July andd Sepltenmber.

7. Enzyme-linad Immunosorbeat sssay (eL15A1IN detection of antibody to rotavirus
Kibua and Nakino €1983) used the ELISA technique to detect IphG “ia antibody to
1otav3rus in sera and to assess its application in field screening. They found
that ELISA was more sensitive than the indirect immunoflucrescence test. The 68
specimens used in the study were collected in Nyeri from patisnts aged 1 to 70
years and_ suffering from different diseases. Yhe majority of the patients had
ratavirus antibody by the age of 5 years. Infant groups under 5 months of age
showed the lowest rate 1.e. 33.3%. The rats increased with age and reached a peah
at the age of 8 years and thereafter decreased siightly in the age group 10 years
and above. '

The study recommended that future ‘yresecarch should facus on the measurement of

Igh and IgH 1n mucosal secreblons and sera.

8. Prosence of antibodies against rotsvirus and polio-viruses

in the residents of Coast Province of Kenya

Sato et al. (1984) showed that 60% of infants under one year of age (4- -12 months)

had antibodies to rotavirus. The percentage of sera ‘with rotavirus antibody ran

fnto 100% at 1-2 years of age and then the rate of antibody positive ratio gradually
decreased after three years of age. For polioviruses it was shown that a considerable
percentage of children under B.years of aga did_not possess neutralising antibadies

to poliovirus types 1,2 and 3. The authors recoqmended that a proper vaccination

progranme for residents of the Coost Province should be considered.
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0. Concluding remarks

From the above brief review, it is appargnt tha£ much useful daté on the
astiology of diarrhoeal discases in Kenya have been obtained. Further and
expanded studi¢s need to bs carried out.- Arising from these, it is hoped
that appropriate rational measures can be taken to reduce the menace of

diarrhoeal diseases.
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PARASITIC INFECTIONS:  SCHISTOSOMA HAEMATOBIUM

INTRODUCTTON

Intestinal parasitic infection is one of the major prob-
~lems plaquing most of the developing countries in the tropics.
Control, eradication or prevention of such parasites has been
rendered difficult by the social and econcmical problems.
Ignorance and the lack of a good understanding of the epidemi-
ology of the disease.

A joint project was started under Kenya/Japan co-operation
in 1979 to establish the prevalence of the human intestinal
parasites in Coast Province. Initially this was done as a
preliminary study to obtain a base-line data for later intensive
epidemiological studies.

The study was éenteredin Kwale District. Although no
intestinal schistosomiasis was found in the District, urinary
scthistosoma haematobium was endemic and it became the point of
an intensi#e epidemiological study. As a result of this study,
measures to control schistosomiasis were implemented.

Schistosomiasis is estimated to affect about two hundred
million people in the world. It is one of the most important
public health problems in the tropical and subtropical coun-
tries, in view of its prevalence, wide distribution and the
extent of morbidity.

The rapid development of irrigation in the agricultural
methods, hydroelectric power etc. in the developing countries
have causea.a great spread of schistosomiasis in many coun-
tries and has posed Serious economic problems. Many projects

and studies have been performed as an effort to prevent, conirol
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or eradicate schistosomiasis:hlvarious parts of the world. Such
studieé’éhow that for a succeésful employment of a control
or prevention measures &a thérough epidemiological study of the
desease is paramount.

Schistosomiasis study program was started in a Joint Kenya/
Japan project in 1981. The objective was to determine the mode

of transmission of schistosoma haematobium infection and the

implementation of the control measures. Mwaching village in
Kwale District Coast Province was selécted as a study area
following the results of a preliminary study on intestinal
parasitic diseases carried out between 1979-1981.

Under the close co-operation between Japanese parasito-
logist, members of Kenya ﬁedical Research Institute, the
Division of Vector Born Diseases and the Kinango Hospital much
new information was obtained.

The epidemioclogical study indicated that the main source
of transmission was the children aged btetween 10-1H% years and
that the villagers were likely to get infection in the rivers
around noon. It was also noted that transmission did not occur
between February and April. From these studies contirol mea-
sures were implemented. This included chemotherapy, supply of
clean wéter and health education. |

The aim of treatment is not only to relieve the patient
of the disease but also to reduce the rate of passage of the
schistosona eggs into the water. The eggs excreted into the
environment are the source of transmission. The itreatment of
patients was conducted by the staff of Kinango Hospital from
Pebruary to April 1984. Abvout 82 per cent of the patients

were treated with metrifonate during this period,
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The water source in the study area was highly contaminated
with schistosoma cercariae. Hence a supply of clean water was
necessary. Water lines and stands wefe started in October,
1983 and completed in February, 1984, ' The water is now being
used by the villagers.

Control measures will not be complete without the disemi-
nation of health education to the community.  With the co-
operation and the assistance of the District Health Officials,
health education was given to the vjllagérs and especially to
school children. Health education, however, should be a con-
tinuous process. A follow-up study is in progress.

The influence of the neighbouring villages in the success
of the measures employed for the control of the infection in
the study area is also very important. A study in which a
buffer zone is being created in order to.reduce such influence

is underway.

Intenstinal Parastites and Schistosoma haematobium

Initially the parasitology'section in the Communicable
Discases Resecarch and Control Project embarked on a study to
establish the intestinal parasites that might be associated
with diarrhoea, especially in children in Coast Province, Kenya.

The study was done in a hospital set up (Coast General
Hospital). The results indicated giardiasis, amoebiasis and
Trichuriasis to be important agents of diarrhoeas.

The second phase of the study was extended to include
schistosomiasis and was community based. Kwale Distriet in
Coast Province was selected for this study. The district is

" composed of four Divisions; Kinahgo, Kubo, Central and Southern.
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The rate of infection in school children represent tne

general distribution of the parasite and the transmission rate
in the community. For this purpose, 41 schools out of the 135.
primary schools in the District were selected.

In the study of the prevalence and the distribution of

parasites the results showed Ascaris Iumblicoides, Hookworm and

Trichuris trichivwra, and Entamoeba coli predominantly. (Unpub-

lished?). A. Lumbricoideasis and Trichuriasis appearcd in

endemic¢ state in the Central and Southern Divisions which are
predominantly muslim areas. Hookworm diStribution was highest

among the helminths in all four divisions. A high concen-

tration of Entamoeba coli was observed in Kinango and Kubo
Divisions. This was largely attributéd to the poor distribu-
tion of water, hence a high rate of water contamirnation by the
villagers.

No intestinal schistosomiasis was found in the whole

District whereas the urinary Schislosoma haematobium was

endemic in all four Divisions. The absence of 3chislbosoma

mansoni and the predominancy of 5. haematobium was attributed

to the inability of §. Mansoni to withstand the prolonged dry

and hot climatic conditions in Kwale District3 S. haematobium
indicated a high rate of survival in this harsh environmental
conditions.

The results from the 41 primary schools indicated a high

S. haematobium infection and prevalence rate in the school
4

children”. The highest per cent rate of infection was seen
in Kinango Division (70%)“f0110wed by Southern Division. %The
infection rate in Central and Kubo Divisions was relatiﬁely

low.
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The result obtained from this study in schistosomiasis

was used as a baseline data to determine the appropriate loca-
tion for a piiot study for an epidemiﬂlogical survey and to
assess the possibilities of employing a control method for the
infection in the community.

Mwachinga village in Kinango Division was selected for
the pilot study and epidemiological survey was commenced. This
village was selected because it represented the typical hinter-
tand condition, it.permitted interactioﬁ.of the inhabitants
with the villages outside, there were no irrigation practices
and the area streams are seasonal. The land is dry and hot in
the most part of the year, and the villagers are forced to use
the contaminated water. A major water vpipeline that supplies
Mombasa Town passes through the village. However, this water
is scarcely used by the viilagérs partly because of économical
reéasons and partly because of the restrictions that, untiil
recently prohibited the use of this water.

The initial population in the survey area was about 1340
persons, adults and children included. The parameters consid-
ered for the epidemiological survey included, the prevalence,
incidence and .the intensity of infection, dynamics of trans-
mission, inéluding snail infection and population survey,
cercariometry and human ac¢tivities and contact with the con-
taminated water.

A quantitative examination of urine was carried out by
the micropore-filtration method. Egg counts per unit of time
was done microscopically to determine the intensity of the.

infection.
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prevalence
The results in the epidemiological study as compiled at
.the eﬁd of the joint Kenya Medical Research Institute/Japan

Project5 indicated that 68 per cent of the 1338 persons sur-
veyed harbvoured schistosoma parasites. The infection rate
increased with age in the first decade of life, showing a clear
peak of 100% at 10-15 year age group especially in the males.
After the peak, the prevalence dropped down rapidly and remain-
ed at 60 per cent consistently in the older ngups. In the
females, although the prefalence also increased rapidly showing
a peak of 98 per cent alsc at 10-15 year age group, it declined
gradually in contrast to that one of the male.

A general profile of age-prevalence showed that the high
prevalence remained for about ten years after the peak of the
infection rate and the decline appeared to start at age 20 in
both seXesé. However, the infection started earlier in females

that in males.

Intensitx

The overall geometic mean egg counts was 50.2 eggs per
hour. It was 52 eggs in females and 47 eggs in males per hour.
Phe difference in the two groups was not significant, however.

The curve for the egg intensity showed a more or less
similar pattern as that of age-prevalence in both sexes. The
average ogg excretion was highest in 10-15% year age group with

the peak reaching about 1250 eggs per hour.

Incidence

In order to determine the seasonal change in the incidence,
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negative caseés were followed every three months. The final
resultis indicated an incidence rate of 39 per cent in children

and 47 per cent in adults. .

Snail Survey

Thirteen sites, busy with human water-contact activities
were selected for snail survey?. The pbpulation'of snails
started to increase after the long rain season around April to
June and'reached a peak aroud November. About 30 per cent of
the snails collected after the peak population were infected
with S. haematobium parasitics. Snails were

during the larger part of the year.

Water Contact

- Human activities at the selected busy water sités were
studied to determine the probabilities of acquiring infections
from the contaminated water. . Bathing and washing part or parts
of the body for all age groups were the major activities ob-
served.‘ However, for the younger age groups, swimming, playing
and fishing were the major activities. Pemales of middle age
group contacted water more friquently, especially for drawing
water and washing clothes. The study also showed that the
children under 15 years of age visited water sites mainly in
the afternoon, The adults were observed to contact water more

frequently in the late hours of the morning and in the evening,

Cercariomentry

Cercariomentry was done by filtration method (Prentice

1982%), rhe daily periodicity and the emergency of the cercariae
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in the natural water was determined from the schistosoma con-
taminated water sites. The daily periodicity of the cercarial
cmergency was detectéd. The highest density of Cercariae-was 
observed at 11.00 a.m. at all study sites, with a few cercariae
present at 9.00 a.m. and after 4.00 p.m. A correlation between
the cercarial density and the snail population was assessed by
determining the population in the cercariometry sites.  This
study, however, did not show any correlétion between the infec-

tion rate in the snail population and the cercarial density.

Control Measures

The implementation of the control measures was started
after the analysis of the epidemioclogical data. Water lines
were extended to_six difference points and water kiosks were
constructed. Chemotherapy was done using metrifonate in three
doses, 7.5mg/Kg each. All positive cases were treated in all
age groups and all positive and negative cases in 5-15 year
age group. About 82 per cent of the patients had received
treatment by the end of the program in April 1984. A follow-
up study is in progress to evaluaie the effects of the control

measures employed.

Serodiagnostic Studies

Tests were done to study the possibilities of getbing a
simple serodiagnostic method for schistosoma haematobium. The
curcumoval precipitin (COP) test is common in S. mansoni diag-
nosis. ithough microscopic presence of the schistosome egg
in the urine of the patient is the best diagnostic_method for

3. haematobium the COP test is good for the after~-treatment studies.
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Previous report suggested the presence of naturally oc-
euring precipitates around the eggs obtained from uriﬂe9. A
study done in our 1aboratory10 desCribed the presence of such
precipitates and indicated fhe need 1o digest them with pepsin
before testing them for COP reaction. Further study compared
the sensitivity of COP recaction with that of the countercurrent

immunoerectrophoresis (CIE)} test (comm).

COP Test

Direct examination of eggs obtained from the school chil-
dren in Kwale District showed a paftern similar to'that obser-
ved.in the COP test10.- These precipitates were identified as
lg G and 1g M in origin in a fluorescent antibody test. The
presence of lg G and 1g M in the wrine was also detected Radiol
immuno-diffusion test. This suggested that these immuno-
globuiins contributed in the formation of the precipitates in
the eggs. This was further strengthened by the presence of
anti-egg antibodies in the wrine. The precipitates were re-
moved by treating the egg with pepsin.

The presence of antibodies against eggs in the urine was

examined by COP test on the pepsin treated eggs. The intensity
of the positive COP reaction correlated well with increased
haematuria. Quantifative measurement of lg G level in the COP
positive reaction'eggs by radial immunodifusion assay well
correlated with the urine positive for 1g G.

A cdmparisOH.study-was alsc done between the COP reaction
and Countercurrent imminodiffusion (CIE) assay (comm.) Schis-
tosomiasis positive sera, egg antigen and adult work antigen

were used for this suppose. The results showed a.positive rate
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of 91 per cent in COP test and 79 per cent in CIE test. The

CIE test also showed more false negative cases than the COP.

Discussion

The initial studies in the five year Joint Kenya/Japan
project established amoebiosis as the main cause 6f diarrhoea
in children in the Coast. General Hospital and the Hookworin,
Askariasis and Trichuriasis as the major intestinal parasites
in the school children in a fieid study in Kwale District.

Although combined schistosomiasis, intestinal and urinary
are common in many parts of Kenya, only the urinary form was
found in Kwale District and in an endemic state. The climatic
conditions seemed to favour only S. haematubium which showed
an infection rate of 68 per cent of the survey population.

The prevalence histogramme was characteristic of many S. haem-
atubium studies in males. Females, however, showed an unusual
pattern in which the decline after the peak pfevalence was much
less marked. That may be due to the difference in the water
contact behaviour between the two groups. The rate of exposure
to the contaminated water in females was higher than in the
males and also at the time in which there were higher risks of
acquiring infection. That was apparntly associated with the
female's daily domestic chores.

The 5-15 year age group was largely associated with the
bulk of the transmission of the infection, This was under-
standable in view of the high rate of exposure to the dangerous
water. This age group was.also noted to be less likely false
negative, hence it was more appropriate for the incidence

studies. The incidence rote calculated every six months for a
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few years might describe the seasonal influence in the trans-
mission. This, however was not done in our study.

Increased snail popﬁlation was seen after the long rains.
This was followed by a rapid increase in the snail infection
rate. The decline in the rate of the waler flow after the
rains favored the breeding of the snails. Most of the water
also become stationary, and in lafge'pools in which there were
increased human water activities, hence the increased snéil
infection rate as was indicated by the number of the snails
infected and the cercarial density. The hourly emergence of
the cercariae agreed with the report of Nojima and 3ato
(1978)**. The peak'Cercraial-denSity in the contaminated
water was around noon.

Delton and Fole (1978)** reported that the total duration
in water contact in younger male group was higher than in fe-
males in the Same age group, a finding also seen in our study.
That meant increased probabilities of aquiring the infection
and eXpiained the higher rate of infection seen in the 10-15
year age group.

The water situation in the study area largely determined
the establishment of the snails population,.while the rate of
infection and the water actifities in the villagers delermined
the transmission rate. 1In the later ﬁart of the dry season a
rapid decline in the snail populationIOCCured. Some snail popu-~
lation sueccessfully aestivated. This could take a period of
four to five months preceeding the rains. Conclusively, this
disruption of the snail population and hence a decline in the
probabilities of acquiring the infections can be used as the

basis of the control measures for the infection and the'trans-
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migsion. Hopefully, this will be realized.

* * - . - N
Communications
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