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PREFACE

In response to_the ﬁovernment of Kenya, the Japan
international Cocperation Agéncy(JICA) dispatched the
impiementation survey team which signed the Records
of Discussion on the 7th of March, 1979, extending the
technical cooperation for another'five years;
The objectives of the Project were to conduct basic and
preventive medical research activitles on the prevailing
infectious diseases, mainly diarrhea—oriented in the
fields of bacteriology, virology, and parasitology in
the country, to apply the research works to the
prédesignated model areas in which ény preventive measures
could be pursued.for petter solution, and thus eventually
to - contribute to.ﬁhe improvement of people's welfare.

In Kenya 1t was by far 1ndispenéable to conduct
basic medical research activities f0r.the benefit of
people's Qelfare. However, the shortage of manpower
and malfacilitated lab conditions hampered from implement-
ing the technical cooperation for the first and second
year. Owing to the drastic efforts of the experts from
Kenyan and Japanese sides, the basic medical research
activities have gradually been activated to function
and the knowledge and techniques have well been trans-
ferred to Kenyan specialits, who would be expected
to prOmote the medical research activities including preven-

tion and control by themselves.



This final report is the compilation of the scientific
papers as the results of Joint research activities during
the cooperation period. I hope this report would be
useful for the further progress of our medical cooperation
in the future and at the same time, serve to strengthen
the friendly relations between the two countries.

I avail myself of this opportunity to express my
deep appreciation to Dr. Yoshiki AOKI, Former Team
Leader, Professor of parasitology, School of Medicine,
Nagasaki University, and others concerned for submitting

the scientific papers to make this publication possible.

SHOSUKE SUENAGA
EXECUTIVE DIRECTOR,
SAPAN INTERNATIONAL
COOPERATION AGENCY



FOREWORD

Commuﬁicable diseases account for a considerable morbidity and
mortality in developing countries, including Kenya. At the top
of the 1list in the country are such diseases as diarrhoea,
acute respiratory infection, malaria and intestinal worms.

It was fitting therefore that technical cooperation between
Kenya and Japan in medical research identified communicable
diseases as the main theme.

Since the establishment of the Communicable Diseases Rescarch
and Control Project (CDRCP) under the auspiées of the Kenya
Medical Research Institute,we'have witnessed considerable
growth of research interest in diarrhoeal diseases, acute
respiratory disease and schistosomiasis. Based on research
conducted on these diseases, Kenyan counterparts have

been trained both locally and in Japan. This effort has been
greatly valued. '

In the final analysis rescarch must benefit the consumer

who in our situation is the rural dweller. It has been

gratifying to note that most of the research conducted by the
CDRCP has been rural-based and has been of practical value through
various interventions that have come about through research
results. |

The CDRCP lasted only five years. It, however, needs to be
remembered that often it takes a long time for rescarch to

produce utilisable results. With this in mind we hope that

future technical cooperation in medical research will be for longer
than five years. '

Finally I would wish to thank Japanese experts and Kenyan
scientists who in one way or another were associated with the
CDRCP for the commendable job they performed within a relatively
short period.

PROF. M. MUGAMBI
M.B.Ch.B., Ph.D., Dip.Cardiol., FICA

DIRECTOR
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3.1.1:1

EHIZ YME-LANKED IMMUNOSORBENT ASSAY (ELISA) FOR SCREENING

ROTAVIRUS IN FAECES

*

Y. MAKINO!, L.N. MUTAIIDA?, P.ki. TUKEL? and E,O. LECHENGA®

Department of Virology, Institute for Tropical Medicine, llagasaki University,

tHlagasaki, Japan

Medical Research Canter, Kenya Pedical Research Institute, Nairobi, Kenya

3 Virus Research Center, Kenya Medical Research Institute, Nairobi, Kenya

_- The detection of rolavirus by ELISA [n fatcsl spul__muis Is disuip_cd. The‘g_n.mmn
globulin fractlon of iabbit antlstrum lo Nebiaska calf diarrhota vitus (NCDY) was

used for eoatlng poly¥ingl
antisesum to human rolay¥

milcrotiter plates. The gamma globulin fraction of rabblt
frus (TIRV),labelled with hoise-radish peroxidase (FO-

anti ITIRY}) was used as the conjugaie, _ _

The results of comparing this method with other ELISA methods and the Indirect
immunofluoresence {I1F) test, show that this method Is as sénsitive as the others
cetalnty moresensitlve than the 1IF, 1twas found necessary toabsorbihe conjugate
with humsn alimentecy baclesia] Nora lo remoye (etse positive reactigns. - .
ELISA Isslmple to peeform, selatively cheap sndcanbeused lotestlarge numbers of
specimens. These advantages make It sullable for the scieening for rofavirus in

developlng counirles where acule diarchoea disease s mafos publichea ith problem.

From Abstract of Paper Published in
tast African Medical Journal, 60{6),
386-392, 1983. '

* : : .
Present Adress: Department of Virology, School of Medicine, Ryukyu

University, Okinaza, Japan.
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3.1.1.2
VIROLOGICAL SURVEY OF CHILDREN IN NYERI' AND MOMBASA
MONTHLY SURVEY OF ROTAVIRUS IN FAECES
. o _7 o
Y. MAKIHOY. 1. MATSUMOTOZ, Y. CHIBA®, O.A. MOHAMNED", P.0. OGAIA
A.n KIBUEY, J.M. MULLY and G.W. NAKITARE®

§

i Départmeh_t_ of Virology, ln_stitute for Tropical Medicine, Nagasaki
University, Nagasaki, Japan '

2 Department of Bacteriology, School of Medicine, Iwate Medical

_ University, Morioka, Japan
3 Deharlméni of Pedialrics,-Sappdro Medical Collegé, Sappbro_, Japan

] . . :
Virus Research Center, Kenya Medical Research Institute, Mairobi,

Kenya

Detection of rotaviruses Ia the [acées of infanls with gastroenteritis (G/B) and reference
¢ases of noaGsE { S-years-old) were canried ol in Nyed (from Septeniber 1981 10
September 1982) and in Mowmbasa ¢irom July §981 to Sepiember 1982), Kenya, using cont-
mercial enzyme-dinked immunosorbent assay (ELISA} it and ELISA provided by the
suthors. Total of 55(12.2%) out of 454 specimens in Ny#rl and 151{20.4%%} oul of 74}
specimens In Mombasa were positive for rotaviruses. In Nyedd, the highlands with sather
ool cavitonmenl, folaviruses were deiecicd every imonth except in July. The highest
posilive rate was observed in Janoary 1982 (34.3%%) lollowed by September 1981 {25.4%) of
the specimeds diagrioséd as G/E. While in Mombasa, being al sea-level with a warm
climate, sotaviruses were detécled every month. ‘The hightst rate was observed T July
{55.5%) followed by January (29.3%) of the specimens disgnosed as G/E. fi was observed
that rolaviruses were more commonly detected during dry seasons. Infants uader
& months-otd were most commonly infected with this virus.

From Abstract of Paper Published in
East African Medical Journal, 60{8),
536-542, 1983.

* . . . .
Present Adress: Department of Virology, School of Medicine, Ryukyu
University, Okinawa, Japan.
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3:1.1.3 ' ‘ R : o
VIROLOGICAL SURVEY OF ENTEROVIRUS AND ROTAVIRUS INFECTIONS
IN KERYAN CHILDREN | |
1.MATSUMOTO !, Y. MAKINGZ, 0.A. NOHAMEED?, P.O. 0GAIA®

and J.M. muLi?

! Depértﬁ\ent of Bacleriology, School of Medicine, lwate Medical Uniiré‘réity,
Morioka, Japan '

2 Department of Virology, Institute for Tropical Medicine, Nagasaki
University, Nagasaki, Japan

3 Virus Research Center, Kenya Medical Research Institute, Nairobi,
Kenya

* present Adress: Department of Virology, School of Medicine, Ryukyu
‘Universily, Okinawa, Japan '
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The results of virological survey of enterovirus and
rotav1rus 1nfect10ns in Nombasa and:uaNyerl,Kenyaq arereported
The 1n01dence of ent81V1rus lnfectlons increases at a cllmate_
of high temperature and high humidity. There was no’ 'dominant
.sérotype amOng the isoiatés during the surveyed period, though
'qusackievirus'BS_was isolated almost every month only in .
Mombasa. .The incidence of rotavirus infection increased in dry
season, and no regional.difference between Mombasa and-Nyeri
were found.

Rotavirus is a major cause of infantile gastroenteritis,
and is exClusively prevalent during colder months in témperate
zones. However the situation in tropical or subtropical zones
iz not yet clear. On the other hand, enteroviruses are con-
sidered as one of the causes of gastroenteritis during summer
in temperate zones as well as the causes 6f.polibmyélitis,
aseptic meningitis, herpangina, etc. Entero#iruses are con-
sideréd és one of the éauses of'gastroenteritjs in Kenya also.

This paper describes the results of virological and epi-
demiblogical sutﬁey.of enterovirus and rotavirus infections in
Kenyan chlldren

7 These surveys were performed in Mombasa and in Nyerl.'
Mombasa is the largest nort in East Africa and 1ts climate 'is
tropical. The maximum mean monthly temperature is over 300
from November to April. Nyerl is a hlghland town close to the
equator in central Kenya; The minimum mean monthly temperature
falls to under.10d in_Janﬁary, and the maximum mean monthly
temperature does not exceed 30C. 1In both areas there are two
rainy seasons annually, the long rains in.April and May and

short rains in October and November.,



~ 8to0l specimens were collected in the uhder fives_from |

patiehts'with gastroenteritis and, from a cohfrol group, with
other‘diéeases. | | | ‘ o

Stooi speéimens were suspended at 5 - 10% in-phbsphate
buffered saline and wefe centrifuged at 2,Ob0g'f0r 20 minutes.
. The supernatants were harvesfed'and stored at -20C or -80C
until used. | | |

for the isolation.of'enterovirﬁses; secbndary'baboon
monkey kidney cells and MA-104 cells were used. - The CPE agents
were identified serotypés by-micfoﬁeutralizatibn test using
Schmidt's antisera pools and single antisera for enteroviruses.
These antisera were kindly suﬁplied by Dr. Minoru Hafa, NIH,
Japan. |

Detection of rotavirus antigen was carried éut by engyme-
linked immunosorbent assay using commercial kit (Rotazyme,
Abbott Iab., USA). : |

. The isolation of enteroviruSes-has'been done on the speci—

mens collected from June 1981 to March 1982.in Mombasa and ffom
Séptemher'1981 to March 1982 in Nyeri (Fig. 1). Enteroviruses
were.isolated in 91 (19.0%) out of 480 children in Mombasa and
in 24.(9.6%) out of 250 children in Nyeri. ‘A clear regional
difference in freguency of enterovirus ihfééti@ns was observed
(x% = 10.4, P£0.005). The associétion of gastroenteritis and
enterovirus could not be foﬁﬁd from the resultis compared Qith
isolation rates of enterovirus from patients with gastroenter-
itis and with other diseases., Enteroviruses were iéolated_

every month in both areas except in September in Nyeri. The

highest positive rate was observed in November in both areas

(52.4% in'Mombasa and 30.3% in Hyeri). The incidence of

— 15—



enterovirus infections was higher in the rainy than in the dry
season. | |

Serotype identification of isolates was attempted'from the
strains that were collected until December 1981 (table 1).
Polioviruses were isolated frém énly 9 (1.9%) out of 483 chil-
dren. This was much lower rate fhan in thé previbus-report1).
This may indicate the effect of poliovirus vaccination.

The enteroviruses isolated consisted of various serolypes
with a few strains, and could not be observed dominant serotype.
However.Coxsackievirus B5 was isolated almost every month in
Mombasa during the survey period.

The detection of rotavirus antigen has been done on the
~specimens collected from June 1981 to April 1982 in Mombasa
énd_from September 1981 to April 1982 in Nyeri (Fig. 2).
Rotavirus was detected'in'124 (21.7%) out of.5?2 patients with
gastroenteritié, but in-only.10 (4.4%) oﬁt of 247 control
patients. The association of gastroenféritis and rotavirus was
recognized (x2 = 39.2, PL0.0001). A regionél difference in
detection fétes was not found between the two areas (22.0%
out of 364 patients with gasiroenteritis in Mdmbasa and 21;2%
out of 208 patients with gastroeﬁteritis in Nyeri). .The highest
detection rate of rotavirus from.patieﬁts witﬁ gastfoeﬁteritis
was observed in January (38.5%)'f6110wed by Septembef (29.4%).
The incidence of rotavirus infection had a tendency to increase
in the dry season. ‘This data is in agreement with previous

report52-4).

~16—
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ROTAVIRUS INFECTION OF YOUNG CHILDREN IN TWO DISTRICTS OF
KENYA FROM 1982 TO 1983 AS ANALYZED BY ELECTROPHORESIS OF
GENOMIC RNA - |
v. GHIBAY, C. MIYAZAKIZ, Y. MAKINO®, L.N. MUTANDA®, A. KIBUES,
£.0. LICHEMGA ®and P.N. TUKE

! Department of Pediatrics, Sapporo Medical Colleg'e',:_ Sapporo, Japan

2 Departiment of Virology, ‘School of Medicine, Kyushu'Univé'r's'ily,
Fukuoka, Japan o ' '

3 pepartemnt of Virology, Institute for Tropical Medicine, Nagasaki
university, Nagasaki, Japan

i Mediéali' Research Center, Kénya Medical Research Institute, Nairobi, Kenya

5 Virus Research Center, Kenya Medical Research Institute, Nairobi, Kenya

Employing techniques of polyacrylamide gel electeophoresis of viral RNA segments, we sludied rotavirus
strains and their retalivé contributions to totavirus pastrocatéritis epidemics in two major districis of
Kenya. From early 1982 to the middle of 1983, 18 representative electtopherotypes, including 6 short
strains, were detected in 30 rolavirus specimens obtained from Nairobi, whereas 16, including 3 short
strains, were detected in 70 virus spécimeas from coastal areas. With the exception of one slrain, there were
no idenltical electropherotypes between the two groups of rataviruses obtained [rom these different districts.
A change in predominant electropherotypés was observed in Mombasa io early 1983, and subsequenily,
newly occurring strains were detected in a small town along the coast when an apparent increase in
gastroententis was observed in the district. ' '

" From Abstract of Paper Published in
Journal of Clinical Microbiolagy, 19(5),
579-582, 1984,

' Present Adress: Department of Virology, School of Medicine, Ryukyu
University, Okinawa, Japan o



BETRNAOBERRAEICIVANZ1982~198344 -7 2 XO/NRCH+T A
SR r AL

Temnt, awrn?, swurks’,
L.N. MUTANDAY, A. K1BUE®, E.O. LICHENGA®, and P.M. TUKEI®

1 HBREHAEAEAHTRE

2 AMKPBEERY 1 2 PR

3 REIPRANEKPOASY 4 A~ 2200
(B RERKFEFR oA ~ 2PH)

4 Meodiecal Research Center, Kenya Medicél Research [nst_itute.
Nairobi, Kenya

5 Virus Research Center, Kenya Medical Rescareh In fitute,

Nairobi, Kenva

v2Y 4 A ARIEFRNAORY 770247 3 FAABRABKLIY, #=v02KBIEK
ﬁ&?%ﬂ«»x&&.ﬁmﬁomﬁngﬁa%n5@Hﬂ%&ﬂmomfﬁ&ko1932
¢Mﬁm51983¢ﬁ$mww.f4ugrﬁ5nk30&nglSONﬁmﬁ@mﬁﬁ
Eﬁh%@ﬁ%mwkyﬁsmmTﬂﬁfTéoko“ﬁ-ﬁﬁﬂﬁ@?ﬁ&%ﬁbdlﬁ@
&ﬁﬂﬁﬁeﬂLaﬂﬂ—yﬁaumTﬂ47Téoﬁ¢cnazﬂﬂfﬁ6nkﬁ%ﬁoa
L, KALLLOR KXY TS, MRET, RBMTH ., o 198 3FEHM, € ¥y
THRICENTEBRA v 201 A2 KB AD D, COFBLCHBLAR 204 4 24k, &
W, MWIBERE S HNEROMERTINCEIL S h X,

Journal of Clinieal Microbiology

19%5%, 579-582H, 19844



3.1.1.5
EPIDEM!OLOGY OF HUMAN ROTAVIRUS INFECTION IN COAST PPOVINCE
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During the period July 1981 to December 1983, a total of
1214 stool specimens were collected from children with
gastroenteritis (G/E) in Mombasa. In Kilifi; 29) stool
specimens were collected from November 1982. Sixty-three
diarrhoeal stool specimens were collected in Mariakani.

In young children aqed three years aﬁd unéer; 24.5% and
26.8% of G/Ecases were rotavirus positive in Mombasa and
Kilifi, respectively. Whereas, in Mariakani, only 9.5% were
positive.. Highest detection rate of rotavirus was observed
among age group less than one year. Honthly detection rate
of rotavirus in G/E cases did not correlate with climatic
data (temperature, relative humidity and total rainfall) in
Mombaéa. |

Ffom July 1982, we analyéed*géﬁémic.RNAs of rotavirus
isoclates by polyacryiamide gel electrophoresis. Geﬁerallythe'

long type was predominant in Coast Province; however, we

could cobserve the change of prevalent electropherétype from
long type to short type at the end of the year 1583.

We examined 238 stool specimens emplpying virological
and bacteriological methods in July, September and November
1983. In six specimens {(2,5%), we isolated not only
rotavirus but also pathogenic bacteria, as follows: 4 were
_enterotoxigenic E. coli {(heat stable toxin positive), one

Salmonella B ‘and one Campylobacter jejuni.

— 24—
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In Kenya studies of rotavirus infection have been carrvied
out for several years. As a result of such studies much valu-
able data have been compiled. From the informatioh so far
available a vaccination trial for rotavirus in the near future
would seen indicated. Other than rotavirus inféétion, we also
have some information on other viral causative agents of acute
gastroenteritis in this country.

First, we tried to investigate the antibedy titers
against caiicivirus in Kenya. We sent 50'seruﬁ specimens
collected in Kenya to Japan to.detecb'antibody againstscalici—
virus using the mctﬁod of radipimmuno assay. 76% of serum
specimens contained antibody to calicivirus, so we are confident
that calicivirus as a possible causative agents of acule gas-
troenteritis in this country.

- We started to examine diarrheal stool specimens of
children by electron microscopy from the end of October 1983.
Over the first ten years, several virus groups have
been shown to be associated with gastroenteritis. These are
adenovirus, asbrovirus, calicivirus, coronavi.rus, Norwalk

agent, Otofuke agent and rotavirus. |

At the presené tiﬁe, human rotavirus is the best studied
of all human gastroenteritis viruses and is clcarly the
major viral cause of gastroenteritis in children. But in

recent years, direct examination of human faecal material has

revealed numerous different small round virus-like particles,

—28-



 The fivst of these small rovnd virus~1ike.par£icles to be
detected was the Norwalk agent desoribed by Kapikian et-al
in 1972. Apavt from the Norwalk agent, only calicivirus and
astrovirus have becen established as etiological agents of
acute gastroenteritis. Other many so-called small round
viruses have nobt been clearly classified, because of their
relative small sizes and 1ack of cell culture systems. We
tried'to demonstrate that in acute viral gastroenteritis in

Kenya, other agents apart from rotavirus are also important.

MATERIALS AND METHODS

Stool spécimens_were collected from children with acute
gésbroenteritis in Coast Province, who wefe admitted to
hospitals or came to ont-patient clinics. All of the patients
were under 10 years old., Immediate examination by Rotazyme
was done and stool specimens were stored at -?OOC until
use. From these stored specimens we chose about 300 specimens
which wcré negative by Rotazyme, which means these specimens
are all negative of rotavirus infection. More than 2 grams
of stool specimens was requied for examination by EM.

Figure 1 shéws the method of preparation for direct electron
microscopy. Ten percent stool suspension in PﬁS was prepared and
centrifuged at 8000g for 40 minutes. The supernatants

were filtrated by filter paper No. 6 to remove debris and
filtrates were ultracentrifuged at 100,000 g for 90 minutes
by Beckman RP-40 rotor. Then, the supernatanbs were discarded
and the pellets.were kept over night in 3 or 4 drops of

distilled water.

_29._



The pellet was resuspended by agitation. An equal volume

of 2%7phbsphotungstic acid, pH 7.0 was added to the¢ virus
suspension and mixed. After 20 minutes, one drop of the
mixture was layered on the carbon-coated collodion mesh

and excess fluid was aspirated by filter paper. The specimen
was then examined using JEM 100S electron mi¢roscope. The
magnification used was between 25,000 to 40,000 and at least
10 squares of each grid mesh per specimen were examined.

RESULTS

Figure 2 shows the results of studiés of Rotazyme negative
faecal specimens from children with acute gastroenteritis.
The details of the symptoms of.acube gaStroenteritié are
not clear, but all the patients had diarrhea. Sixteen of the 300
children (5.%%) were excreting adenoviruseé and nine
children{3%) were excreting small'boﬁn& virus-like particles.
In spite 66 their being negative for rotavirus by Rotazyme
examination, rotaviruses were found in two specimens..One
of these-speciméns'was positive for both rotavirus and
small round virus-like particles.

Of the about 300 specimens examined by Rotazyme and
found negative for rotavirus, 25(8.3%) conbdined viruses
or virus-like particles, other than rotavirus when examined
by EM. Figure 3 shows an electron micrograph of the adenovirus
particlés.'The white bar indicates 100 nm, and the diameter of
these.particles is approximately 75 to 80 nm.

Figure 4 shows adeno-associated viruses; the white
bar indicates 100 nm. The diameter of these parbicles Wwas Zd nm,
We could find these adeno-associated viruses in only one

specimen.
._30__



Figure § shows small round virus-like pavbicles.‘TheSQ
particles were observed as agglubinéted mass. The surface
structurc of each particle is not clear but the surface
is not smooth. Although the surface structure is not clear

we can neverthless, find fine structures. The white bar
indicates 50 nm, and the diameter of these particles is
approximately 33 to 3§ nm,

Figure 6 shows the same particle size as in the last
electron micrograph, but the specimen is different from the
former one. In this eleetron micrograph the surface structure
is clearer than the other ones. We can sce stain~filled
surface hollows, and one hellow in the center is surrounded
by other 6 hollows. In this specimen, particles existed

almost scparately.

DISCUSSION

We detected two types of virusesor viruse-like pérticles
from stools of batients with acute gastroenteritis. One
is adenoviruses and other one is small.round virus-like
particleé. But it is not clear wﬁebhér these.two viruses or
virus-like particles réally play a role in acute gastroentgribis,
because we have not excluded bacteriological causative agentis
and have not been able to get haired sera from patients.
To canfirﬁ some viv&g or viﬁus-iike parbicles as causaﬁive
égents, we musth shdw.the riselbf antibody titer to these

viruses in convalescent sera.



Adenoviruses are frequently observed in stools of patients
with diarrhea as well as in facces of asymptomatic persons.
There is increasing evidence that adenoviruoes play a
significant role in gaStroenﬁeritis. Next to robaviruses;
they arc the group most commonly Found by EM, Murphy reported in
1981 that adenoviruses were found in 6% of faecal specimens
of children with non-bacterial gastroenteritis fhroughtoutthe

year in Australia. In our study 8% oF specimens contained
adenoviruses. It is generally said that F-group adenoviruses
are a cauoative agents of acute gastroenteritis. We have not
serotyped our isolates yet.
Many groups of the so-~called small round viruses, have been
reported by various investigators. In general small round
viruses are the particles with diameter between 15 nm to 40 nm.

Figure 7 shows the scheme for grouping of small
round faecal viruses as proposed by Appleton et al 1982.

Other than these viruses several other partlcles have been
reported For examples, Otofuke agent group from Japan, mini-
rotaviruses fr0m Canada, so—callod.SRV from Norway. The small
round virus-like pacticles obscrved in our study had |

a structure which was not clear. However, it secems

it has some surface structnrcs.

F1gure 3 shows bypical callclviruses which were hlghly
purlfxed in Japan. Elecbrou micrograph show;ng virus _
morphology when viewed along the two fold axis{square oroasa)
five fold axis{ten Splked spheres) and threeofold axis

{star of David).
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As we can see in the left photograph, generally the star
of David configuration is a characteristic surface
morphology of caliciviruseé. Some of our small round
vifus—like particles resemble calicivirusés. But the
particles secen in our study cannot be identified as
calicivirusés by morphological criteria alone.

To identify the small rouand virus-like particies,

the particles should be purified further and their antigenicity

compared with £hab of other small round viruses by immune
electrdn microscopy. Studies on buoyant density of the
particles, analjsis of their nucleic acids and capsid
protciﬁs, and attempts to adapt them to cell culture
systems need to be carried out.

Generaily, the symptoms of small round vibus infection
are rather mild compared to that of rotavirus infection.
But these viruses sometimes play a role in outbreaks inm
closed populations such as séhooié or orphanages.

To control viral diarrhoeal diseases, we must assess the
relative importance of these adenoviruses and small round
viruses.as causative agents for acute non bacterial

gastroenteritis.
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Preparation for EM
10% (Wt fvol) stoolsuspension in PBS
Low speed centrifugation §000g for 40 min

Filtrate the supernatants with filter paper

No. 6(Toyo Roshi)

Ultracentrifugation 100,000g for 30 min

at 4°C

Resuspended pellets in 3 or 4 drops distiled

water

Stain with 2% PTA{(pH 7.0)

Figure 1



Results of studies of Rotazyme negative faecal specimens

from children with acute gastroenteritis

Type of virus Found Number of Specimens
AdenOvirus 16{(5.3%) |
Small round Virus 9(3%)
total posiive | 25(8.3%)
e
total—n;g;t;;; - ;;1 ——————
Figure 2
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Figure B



T PUE SR S O B BB

smE+,  wanTm?, gk,
P.0. CGAJAY, ¢, 1CORO? and G.W. NAKITARE?

IOABE BN R R
WK Y A+ AFRE
HFENKTERBMNELE

Vi'rus Research Center, Kenya Medical Research Institute,

e W

Naii—bhi. Kenya

n9¢4»xmmo¢4»zﬁﬁﬁﬁﬁﬁﬁma4»z&aﬁﬁo4wxwﬁf6$%ﬂﬂ
@lo@*ﬁ;(&ﬁﬂfﬁéoﬁ&g;?f}?{wz,3u}94&x'/pjiuym
Fo AYYOANR, Tabuodan, GHNTRENE L0 o4~ THED RN 4
AAELTMBR T OB, TOMICHES DI » BN TS FHELEORE L 0 B
BOSICE > CREE N T b, ABRAHS =750 55 4 4 Ab FRHEORE £ 5 b i
T%H@T,éﬁb4w;mﬁoﬁ4w2ﬁ¥mﬁaﬁmﬁmm%ﬁﬁqko
MR 2> <3 2Pl 4 A =T O coastB I TEDONATIHERROBEFL v,
A4 ACLIY e 294 A AP EHEINALSI00BROEF TSR L, B0
BAMEEGERD, (7N, BEOEMEBI 00 MICBELY » 7 725 22 7 5
1+ 7RAe L, JEM100S C&iE LA,
MR LEBEIOT T/ 0 AR ASBMERK, TF /042~ 2D LypingH ] - Tk,
EHRIDKD 2RI 7F /OB A A+ 2 Al MA N, 3 3CMAYNT 59K R
30~35 nm MEORNKB I A A AHBBINA, cOV A A 2BRTERNLBIOBKICE
WTHRERI E LCHEL, RIS EONBBNELBD . RARTOA 55 bR T2
VHECRIEL TV AREKERCBL, HERVHBLIT-Ees, BEFHEIY v 94 1
ARHPBLIK T2z ATl AT, LpL—BRET7 R b o4 Axd § Bbh 58
BB ERLCe BT 4 HIELA, 3O CHMERARBONEE, REEME(UT 1EM
B CIAS Y vr4ra, FEHNTLE DIEVED R = 3T 5 5 BT sucrose cu-
shion TMWTILRLI A2 AR FONMERSI e LL, | EMEinaRoRRo
ﬁ?®@&ﬁkﬁb.t®ﬂ$ﬁ$WWK%qkoébwﬁkﬂﬁsymnﬂ5ﬁ09¢4w
ADHEREREART HOMT, MRAGIKACELLZOETEAOMUMIKS 0 2 LB0EA
fl\%f#f?ﬁiﬂﬁq 7eo Radio immune assay KXIDHKIEABE I NN, 7040

_42“



BUREFNTHIA YO A A28 THIRKEKRTEY AN/,

B s RPNT 294 A 2RO 4 A A FHIERNE ( LARMO 122 ) v 1 a
AR RUL, HRTBLNONHORAMBESA S ORMT A LR T hd, o LLA
AT 7Y AOMECENTE, small round virus RETHRHGEET HEVWI T L &RLEY
kc&ﬁkéﬁﬁ%ﬁb;ﬁ&gib;ﬂﬁﬁ*p{p4pzﬁvuﬁmumnKiyéy}
uﬁwéhkmﬂﬁ%fméimxﬁTWﬁK#U%ﬁ%ﬁﬁ%ﬁimﬁﬁbﬁboMbmﬂ
Davire-A~Thh, 2B, AREEIWIH, 2Y ¥24rx, SHUTZEOVDLY S
¢gﬁ¢4»xﬁmﬁ€@1¢&ﬁmahfwbocn5®§4kémxb%ﬁﬁ&ﬁ®ﬁﬁ
BB 29 A AI0BETS2L0bRTWEY, LALSERTA2ETHo 294
fARRECEET 5% EORKRRE LT HE L4 HBC L VREAN T 0, KL THS
HBFctoTcaznwllETHALEL b, BV I VBB ERERKLI Y 14+ AR T
FERML, TONTOREICITILVOREN, B2 1 A+ X LBREARIEEIA TR Y,
C OBE# Lechnology DI 7 = 7 € 51 59 4 4 250 level upiCKa ¢ KT HTH
59 EEL Do '

.43~



3.1.1.7

PREVALENCE OF ANTIEODIES AGAINST ROTAVIRUS AND POLIOVIRUSES
IN’RES!DEN_’I’S OF COASTAL PROVIMCES OF KENYA

S. SATO!, C. MIYAZAKIZ, H. TERASHIMAS, P.M. TUKEY, G.W. NAKITAREY
P.0. OGAJAY and cC. icHorO" |

1 Department of Bacteriology, School of Medicine, Iwate Medical University,
Moricka, Japan

z Department of Virology, School of Medicine, Kyushu University,
Fukuoka, Japan

Department of Pediatrics; Sapporo Medica! College, Sanporo, fapan

i Virus Research Center, Kenya Medical Research Institlute, Nairobi,
Kenya
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Serum antibody .against rotavirus { simian rotavirus 11 ) and 3 serotypes
of poliovirus in residents of coastal provinces of Kenya were examined by
enzyme linked immunosorbent assay ( ELISA ) and neutralization tést { NT ),
respectively. Sera werc obtained dircctly from patients of the Coast Province
General Hoépital in Mombasa, Kenya, from December 1983 to Feburaly 1984.
These sera were part of the blood collection for clinical examination in the
hospital laborator.y.

Prevalence of rotavirus-antibody: Percentage of anti-rotavirus antibody
positive sera in different age groups is shown in Table 1. Sixty % of
infants under 1 year .of age ( 4 - 12 months ) had antibody to rotavirus,
The rate of sera with anti-rotavirus antibody was found to inc.rease to 100%
at 1 to 2 years of age. Then, the antibody-positive ratio fell off gradually
after 3 years. of age. In these areas, most of the children seemed to be
infected Qvith votavirus until 1 to 2 years of age. The decreased serum
a_niibod& level to rotavirus, as observe.d .in older age groups ( over 4
years of age ), seemed to suggest an inportant role of local immunity in the
intestine for protection against rotavirus infection.

Pi‘evalence of polio-antibodies: Percentage of sera wﬂh anti-poliovirus
aniibody in each age groups {s also shown in Table 1. Antibody-positive
ratio increased age by age and _almost 100% of the persons over 8 years of
age acquired immunity to all 3 serotyes, llowever, in serocpidemiology,
quite a few children under 8 years of age are not immunized against polio-
virus in the coastal of Kenya, Therefore, a proper vaccination system

areas

against pollovirus should be considered in these areas.



Table 1

Anti-rotavirus antibody detected by ELISA and neutralizing él]tibody

to poliovirus Type 1,2,and 3 in different age groups

Age Group % with anii-rotavirus % with anti-polip 1 % with anti-polio 2 % with anti-polio 3

antibody antibody antibody antibody
4-12 months 60 ( 3/5) 025y 80 ( 4/5) 40 ( 2/5)
1  year 160 { 10/10 ) 10 110 ) 80 ( 8/10 ) 40 ( 4/10)
2 years: 100 ¢ 717 ) - T8 ¢ 5T) oL BIT) 71 5/T )
3 - 80 ( 47%8) 40 ¢ 2/5) 80 ( 4/5) 30 (. 4/5)
1, 50 ( 5/10 ) | 90 ( 9/10 ) 100 ¢ 10/10 ) 30 ( 3/10 )
8-17 ,, 29 ( 2/7) 100 ( 10/10 ) 160 ( 10/16 ) 100 ¢ 10/19 )

18-25 ,, 20 ( 1/5) i00 ( 16{10 ) 100 ( 10/10 ) 90 ( 4/5 )
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3.1.1.8 Summéry and Recommendation

Yasuo CHIBA'

Department of Pediatrics, Sapporo Madical College, Sapporo, Japan

Childhood mortality in Kenya is high and infantile mortality
rate reaches 10% on an average. Although there are a number
of medical problems ralated to childhood health, such as general
hygiene and malnutrition, communicable diseases are still a major
cause'of their death.,

Viruses infecting respiratory tract sucﬁ as measles virus
and respiratory syncytial virus (RSV) are well known to induce
more severe illnesses in young and malnourished chzldren. Tﬁe
initial research act1v1ty of the Kenya/Japan communicable diseases
research and control project {(CDRCP} has been involved in establish-
- ing a rapid diagnosis for the identification of viruses which cause
febrile upper or lower fespiratory tract illnesses, The results
suggested ubiquitous distribution of RSV, adeno and parainfluenza
viruses among the child population. o

Diarrhoeal illnesses are also an important andrah uwrgent
problem for childhood health in this country and the CDRCP-concént—
rated research activity on the epidemiological survey of enteric
virus infection from 1981_to 1984. Although a number of viruses
_including picornavirus were identified, human rota virus (HRV)
was assigned as the most important pathogen for this illness.

As determined by enzyme-linked immunosorbend assay {(ELISA)



to detect HRY in stool specimens, the infection was observed
monthly with the maximum incidence of 343 (Nyeri) and 50%(Mombasa)
among children aged less than 3 years old. The HRV infection
was found less often in rainy (cold) seasons during this period,
although it was detected in every month in which the study was
conducted. it.is possible that the aitexatiOn in the incidence
of HRV infection in rainy seasons may simply reflect the increase
of diarrhoeal illness due to bacteria in the population. However,
mdre_detailed studies will be necessary to determine factors
related to these alterations in the incidence of HRV infection.

Poly acrylamide gel {PAG) electrophoresis of rota viral
genomic RNA is useful for the identification of HRV subgroups and
also for distinguishing one strain from another. Specimens |
obtained from the coastal district and Nairobi were employed for
this analysis and it was found that these HRV strains consisted of
both subgroup 1 andlz, with‘the strains of the later subgroup
being detected more frequently. Long term observations for the
oc ance of new HRV.strains and their sequential changes may be
useful for selection of an HRV vaccine which may be available in
the near future.

An epidemiological survey was extended to a rulal érea, the
Kilifi district,_which has a relatively low population but a
high infantile mortality. HRV infections were detected even in
this émall community, with a manner somewhat different from that

of the large city. Comparative analysis using PAG electrophoresis



of viral RNA have demonstrated that strains detected in epidemiés
of HRV in Kilifi were those which appeared initially in Mombasa,
nearly a mOhth'béfore.- Thus, it was suggested that there is a
close association between an epidemi¢ of HRV infection in a small
viilage and those.in a neigﬁbofing'large city.

Viral diarrhoeal illness may be cahsed:by"non HRV- agents.
Howevér, no investigation so far has been made for these éQents
in this country, The CDRCP installed an electlon microscopy and
studies for the detection of non HRV diarrhoeal illness were
initiated in 1983, Among HRV-negative stool obtained from the
coastal area, calici-like particles were detected in 3% of the
specimens and adeno virus particles were also detected in 8s%.

This may be the first cobservation of the small-round diarrhoeal
viruses in East Africa. The relative‘impqrtance'of these agents
among childhood viral diarrhoeal illness rémains to be éelucidated,

From all these results, it is apparent that HRV is the most
importaht agent as a cause of viral diarrhoéél illness in infants
and young éhildren regardless of geographical differences. However,
these studies are rather preliminary for the disclosure of all

aspects of the HRV infection in Kenya,

It is likely that the imp0rtahce of HRV in childhood diarrhoeal
illness will be gradually recognized in Kenya. Although final
control of HRV infection could be achieved by active immunization

of children with an appropriéteIVaccine which may'be*avéilable'in
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the near future. The present situation in this country requires
prompt action in ofder to cope with the infection. Exﬁension

of the research activity on HRV iﬁfection is nesessary. in both
recruitment of manpower and areaS‘of investigation. A.long term
‘regular surveilance of HRV infection, and more clinical or hospital
based studies are mandatory fox the wider recognition of this
illness in pédiétric practice. Thus, the research hereafter
preferably should have two aspects; one as a laboratory service
and another for establishing basic data for the future trial of

HRV vaceine,
‘Specific research subjects should include;

—~—— A long ferm and extensive epidemiological survey of HRV
infection in terms of morbidity and mortality. Influence of
$ocioecon6mical status, mode of living, and geographical
differeﬁces should also.be evaluated. |

— Transmiésion of HRV between communities. An outbreak of HRV
infection in a rurai area may be associated with an epidemic
in a neighboring large city.

e Detailed information on typeS and subgroups of HRV prevailing
in communities and their sequential changes. PAG analysis of
HRV genomic RNA and monoclonal antibody to serotype specific
antigens.should be employed for these purposes.

——— Clinical evaluations for host factors related to aggravation

~ bl



6f HRV infection, such as the influence of nﬁtrition, anemia
and other underlying illnesses. Evaluatioh én the methods
of feeding infants may also be important.

-—— Studies of rnon rota diarrhoeai viruses, such ags calici and
‘adenovirus are necessary for an accurate estimation of viral

infections among various diarrhoeal illnesses.

For these purposes, it is necessary to establish a research -
cehter which has branch laboratories in several districts or in
each province, if possible. The major activity of the center
laboratory would be to make a detailed analysis of specimens and
centralize thé information obtained from braﬁch lahoratories, in
order to give appropriate advice to a relevant ministry which is
responsible directly for medical practice. ‘The center - laboratory
should. have enough equipment and manpower to make progress in
research activity. Education of research technologists, specialized
in viral diarrhea, who will be directed to branch laboratories is
also an important role of the research center. The branch labora-
tories should have close communication with the center laboratory
in every aspect of activity. However, great effort should be
exercised on responding to the local needs for the diagnosis of.
HRV infection and on obtaining infoxmation regarding epidenics of
diarrhoeal illness in local areas. Such laboratory services should

greately enhance the wider recognition of these illnesses.
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3.1.2.%

" VIBRIO CHOLERAE O1 ISOLATED IM KENYA -

- TR 2
M. INAHAGA, K. MORI "and J N, KAVITI

Department of Bacterioiogy, In’stilute'fdr'Tropi'ca! Medicine,
Nagasaki University, Magasaki , Japan

2 National Public Health Laboratory Service, Nairobi, Kenya

Diological and serological analyses of 222 isolates of Yibriv cholerae Ol from
six epidemics and from a few sporadic cases in Keiiya were cafried oul, All of the
lsolates were identified ns V. cholerae blotype Ei Tor, and 210 ovl of 272 isolates
were hemolytle as examined by Feeley's method.

From Abstract of Paper Published in
Journal of Clinical Microbiotogy,
16(4), 742-783, 1982

* Present Adress: Department of Bacteriology, Ryukyu University,
School of Medicine, Okinawa, Japan
** Present Adress: 2nd Department of Internal Medicine, Nagasaki

University, Schoot of Medicine, NHagasaki, Japan
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3.1.2.2
THE ROUTES OF CHOLERA SPREADING iN KENYA

M. WANAGA T K. MORI ¥ and J.N. kAVITI?

! Department of Eacteriology, Institute for Tropical Medicine,
Nagasaki University, Magasaki, Japan

2 tational Public Health Laboratory Services, Nairobi, Kanya

The foutey of cholera spreading in Kenya was guessed by the type classilication
of Vibrio choferae isolated in 1930 end 1981. The sirain classification was made by
serological type and phage-prophage_lype. Three main routes of spreading, from Turkans
to the South along the Rift Velley, from Western Kenya around lake Victoria to hightand

cities end from the South Coast (o highland cities, were suspected.

From Abstract of Paper Published in
Tropical Medicine, 23(4), 217-222, 1981

* Present Adress: Department of BactEriology, Ryukyu University,
| School of Medicine, Okinawa, Japan
** Present Adress: 2nd Departlment of Internal Medicine, Nagasaki
U.niversity, School of Medicine, HMagasaki, Japan
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3.1.2.3
BACTERIOLOGICAL STUDY ON THE DIARRHOEAL DISEASES IN KWALE
DISTRICT, COAST PROVIMNCE, KENYA

A. UTSUNOMIYA!, K. MORI'VY T. nAYAsHE ™ M. IWANAGA T T. NAaITO!,

Z.W. GATHERU?, F. SANGZ, N. KOSKE? and J.N. KAVITIS

! Department of Bacleriology, Institute for Tropical Medicine, Nagasaki

Universily, Nagasaki, Javan
2 Kenya Medical Research Institute, Nairobi, Kenya

3 Isational Public Health Laboratory Service, Nairobi, Kenya

The aim of this study is to clarily the etiology and ecology of disrrhoeal
diseases in Kwale District, Coest Province, Kenya., Nine hundred and ninety-nins di-
archoeal specimens were collected during the pediod between October 1931 and July 1882,
and they were bactericlogically examined. The isolsticn rates of enteropathogens were
as follows: 22.8% for Shigella, 8.0% for epleroputhogenic Fscherichia coli (EPEC), and
3.3% for Salmanella. Vibrio cholerar end Vibrio perahaemolytices were nol isolated due-
ing this period. The isolation rates of the pathogens got .hi,gh duriag the rainy season,
such Bs 42.3% in April, 57.5% in May, and 53.0% in June. Shigeila was the most
predominant pathogen, and EPEC was isolated with relativery high' frequency especially
in October, Masch end June. In the bloody diarihoesl stools, Shigella wes isolated in
76.02% (124/163) while EPEC and Salmonella were 4.9% end 2.4% respectively. Dut
the other [8.4% of the bloody disrrhoea was negative for these pathogens. Among a
total of 228 Sﬁ:’gz!lﬁ isolates, the subgeoup SA. flexneri was most predominant (168/228=
73.6%), and the second predominant subgroup was SA. sonnei (12.2%). Regarding the
seravar of 168 streins of Sh. fleeneri, 71 strains belonged to type 1-a (42.3%), snd 39

strains revealed type 1-b (23.6%)‘ In the age group older than § years, the isolation
rate of the enteropathogens was more than 30%, but in the group below § years, it wes
20.8%. From these results, it can be steessed that the study on the infections with
Campylobacter fejuni, enterotoxigenic E. coli, and rota virus should be carried out as
said by WHO.  In the drug sensitivity test using tetrecycline, streptomycin, chloram-
phenicol, ampicillia and oalidixic acld, the resistant Shigella strains against tetracyeline
‘were outstanding. About 502 of the Shigalla stinins appeared clinically resistant {MIC>
25 meg/ml). Highly resistant strains (MIC>100 mcg/ml) were seen in 12.2%. The
rate of resistant stralns agalnst the multiple drugs was low. In Kwale District, mast of
the diarshoeal patients 2re treated wilh. tetrscycline, so it is possible thet Tetracycline-
resistent strain will incresse end persist,  Enteropathogeaic E. coli was delected from

the drinking tep weter. [t suggests that the tap waler i3 one of the focus of infection.

From Abstract of Paper Published in
Tropical Medicine, 24(4), 235-252, 1982

*Present Adress: 2nd Department of Internal Nedicine, Magasaki University,
School of Medicine, Nagasaki, Japan

**Prosent Adress: Department of Bacteriology, Ryukyu Universily, School of
Medicine, Okinawa, Japan
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3-1 -'2.1‘1‘
Serovar and Drug Sensitivity of Salmonella Isolated in Kenya

A. UTSUNOMIYA

Department. of Bacteriology, Institute for Tropical Medicine,

Nagasaki University, Nagasaki, Japan

Thicty-three strains of Salmonella isolated in Kwale District, Coast Province,
Kenya, were tested for their secovacs and drug seasitivities to tetracycline, stréptomycin,
cbloumphen'lcﬁl, nalidixic acid and aminobenryl-penicillin,  Number of strains belong-
ingtoO-grovps B, C1,C2, D1, E1,E4{, G, end O werel6, 1,1, 3, 2,1, 7
and 2 respectively. " The serovars detected weee 16 a3 shown in Table 1, and 6 streins
of Sal. kiambu, 5 of Sal, goodwood and 4 of Sal, heidelberg were predominant, As shown

in Table 2, the streins resistsnt to one and two drugs were only 3 and 1.

From Abstract of Paper Published in
Tropical Medicine, 25{2), 65-71, 1983
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%5.1.2.5
EPIDEMIOLOGY OF CHOLERA IN KENYA IN 1983

M. SHARA!, S. WATANABE!, v. iCHINOSE!, S. SHIMOTORIZ, T.K. ARAP
sloNGok3,  A.M. KIBUEY and F.C. SANG"

1 Cepartment of Bacteriology, lastitute for Tropical Medicine, Nagasaki

lhﬁ#erﬁty, Nagasaki, Japan
2 School of Healih Sciences, Kyushu University, Fukuoka, Japan
3 Division of Communicable Diseases and Control, Afya House, Nairobi, Kenya

“ Kenya Medical Research tnstitute, Nairobi, Kenya

More than 17,000 rectal swab specimens were examined fox
Vibrio cholérae 0 1 at Cholera Laboratory in Homa Bay District
Hospital. -Out of these specimens, 1301 cases were cholera-
positive excluding repeated specimens. The number of admitted
cases and héalthy carriers were 788 and 513.

Infection rate of V. cholerae was lowest in the age-group,
13-19 of male. It was highest in female of child-bearing age-
group(15-39). Monthly variation of cholera positive cases showed
two peaks in March and July and closely co—related with the dry
season. Monthly variation of cholera by age-group also showed
two peaks in March and July. The former peak was created by
age-group of*20-39 and the latter was by 13-19. The most affected

locations were Karachuonyo(438} and Kanyada(360). Then Gembe,
Kasipul.,, Kabuoch and Kamagambo followed them. The mortality of
the admitted cases was 9.0 %. One hundred and sixty one cases
were thought to be family contacts, however most of the others
were sporadic cases. In 1982 tetracycline resistant strains
were isolated in Kenya, though the number was small.
Most of the strains isolated in 1983 were tetracycline resistant.
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3.1.2.6

THE CHARACTERIZATION OF VIBRIO CHOLERAE ISOLATED IN KENYA
IN 1983

Y. ICHINOSE!, M. EHARAY, S. WATANABE!, S. SHIMOTORIZ, J.H. KAVITIS,
AM. KIBUEY, F.C. SANG" and 3. NcuGt?

Department of Bacteriology, Institute for Tropical Medicine, Magasaki
University, HMNagasaki, Japan

2 School of Health Science, Kyushu University, Fukuoka, Japan
3 Hational Public Health Laboratory 'Servk':e,: Nairobi, Kenya
4

Kenya Medical Research Institute, Hairobi, Kenya

Since the emergence of resistant strains of Vibrio cholerae
to tetracycline in Tanzania was reported by Mhalu et al, there has
concerns on the emergence of similar resistant cholera strains
in Kenya. Actually, since 1982, some resistant strains
of Vibrio cholerae to tetracycline have been isolated in Kenya.

We collected as many specimens as possible of these strains to
characterize biochemically and bacteriologically.

Two hundred and forty four strains of V.cholerae were
collected from the cholera patients in Homa Bay District
flospital, Migori Health Center, Ombo Hospital, etc in Nyanza
Province, All the strains of V.cholerae isolated in Kenya in
1983 are El Tor, Celebes orig;nal type éxoept_oug}untypable
strain. Environmental cholera survey was done after cholera
outbreak was subsided. Fourteen strains of NAG'vib;io (3I.8%)
and 11 strains of Aeromonas (25%) were isolated from water
samptes in Nyanza Province. No V.cholerae 0-1 was isolated.

One hundred and eighty three out of 244 strains of Vibrio
cholerae were resistant to tetracycline, strepﬁOmyCih, and
ampicillin. However, strains resistant to gentamycin were not
isolated. |
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3.1.2.7
A STUDY ON EHTEROTOXIGENIC ESCHERICHIA COLL INFECTION {N KENYA

S. WATANABE', M. EHARA', Y. 1cHinosE], s. suwoToriZ, 1.n. KAVITI?,

A.M KiBue?, E.c. sang®, J. ncuct?

! Department of Bacteriology, Institute for Tropical Medicine, Nagasaki

Univeristy, Nagasaki, Japan
2 School of Health Science, Kyushu University, Fukuoka, Japan
3 National Public Health Laboratory Service, Nairobi, Kenya

4 Kenya Medical Research Institute, Nairobi, Kenya

The epidemiology of enterotoxigenic Escherichia coli (ETEC)
was studied in children with diarrhoea and healthy people in
Kenvya. A total of seven hundred and eighty-two stool specimens

from pediatric diarrhoeal cases ranging in age from 0-14 years
and four hundred and seventy-four from_healthy péople were
processed to identify ETEC, 47 ®TEC giving an infection rate

of 6.0% were detectéﬂ from pediatric cases and the majority of
isolates, 24 were heat stable enterotoxin (ST) producers. 21
heat labile enterotoxin {LT) producers came in a close second
and only two produced both toxins. It was notable that 10 of
those positive cases had mixed infections with other enteropatho-
gens. Although ETEC could inflict illness in all age groups of
children, the peak incidence of isolation was in the 25-30 month
age group. In the study df_healthy persons, a total of twenty-
one ETEC isolates giving'an infection rate of 4.4% were identi-
fied. Out of them 13 were ST producers, 7 LT producers and the
rest was ST and LT producer. This work has clearly demonstrated
that ETEC might play a significant roll in childhood diarrhoea
and that much_ attention should be paid to healthy carriers.
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5.1.2.8

Survey on Campylobacter jejuni in Kenya
S. Shimotoriq), M. Ehara2), . S, Watanabez) Y.
2) b, G. waiyaki’), A. M. Kibue?), F. C. sang’?,

3)

Ichinose
and J. Ngugi
1)} School of Health Science Kyushu University, Fukuoka, Japan.

¥

2} Department of Bacteriology, Institute for Tropical Medicine,

Nagasaki, Japan.
3} Kenya Medical REsearch Institute, Nairobi, Kenya.

We reported the findings of Campylobacer jejuni surveys which

were carried out during the latiter part of 1983 at the pediatric

¢clinic of the Coast General Hospital and Mvita Clinic in Mombasa.

The bacteriological examination was made on the children with acute

diarrhoea less than 3 years old who came to both facilities. C., jejuni
was isolated from approximately 12.6 % of diarrhoic¢ stools. In addition,

data on infection rate of the other enteropathogens, mixed infection

cases, age and sex distribution in the cases of Campylobacter enteritis

wera.presented; |

In: Proceedings of Symposium on Cholera, Japan-US Cooperative

Medical Science Program{in press), Nara, Japan, 1984
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3.:1.2.9
Summary and Recommendation

Shoichi Shimotori

School of Health Science Kyushu University, Fukuoka, Japan
1) THE PROGRESS OF THE PROJECT IN THE BACTERIOLOGICAL SECTION

Our project was performed with two majoraims:i) epidemiological survey
of cholera and the project was launched in 1919. entefopathogens survey of
diarrhoeal diseases other than cholera. The first 2 years wereSpénb on the or-
eparation for the practical work: preparatidn of materials and equipmenl, se-
lection of Kenyan counterparts, their basic bacteriolegical instruction, and
seléction of regions and facllities for surveying. We étarted substantial
survey in October 1980, During the first 6 months,.till the end of March 1981,
examination for enteropéthogens was performed on the outpatients of diarrhcea
at the Coast General Hospital (Mombasa District ) and at the Provincial General
Hdspital (Ryeri District). A similar surveywas carriedout at the Kenyatta National
Hospital (Nairobi ) and in the Mombasa District in June and July, 1381, During
the 10 months, from October 1981 through July 1982, cur bacteriological sur-
vey team made a géneral epidemiological survey on bacterial diarrhoea mainly
at the Kwale District ( Coast Province ) and its surrounding areas: bacteri-
ological examination was made on 999 stool samples from the ocutpatients of
diarrhoea at & medical facilities in those areas and on the drinking water
used by the inhabitants. The results are: some entercopathogens exept

V.cholerae and V.parahaecmolyticus were delected in about 30% of the diarvhoeal

patients, This survey provided us with the first approach to the elucidation
of the actual state of the manifestation and prevalence of bacterial diarrhoea
in that region.

In Kenya, there has been a prevalence of cholera since its invasion in
1970; since then no year has passed without occurrence of cholera. The regions
where cholera has been especially prevalent are roughly divided into the follow-
ing three: 1) North-West District bordering Sudan and Uganda, {11) Western
Province around Lake Victoria and iii) South Coast bordering Tanzania.

In 1981, we examined 280 strains of V,cholerae which were sent to Nation-

al Public Health Laboratory Service {Nairobi) from the epidemic areas as well



as sporadlc cases. The route by which cholera spreads in Kenya was followed
by the type classification of Y.cholerae isolated in 1980 and 1981. The
strain classification was made by serological type and phageaprophage type.
Consequently, three main routes of spreading from Turkana to the South along
the Rift Valley, from Western Kenya around Lake Victoria t6 high land cities
and from the South Coast to high land cities were indicated. |

Our investigations during the 2 years, from April 1982 until the end of
the project, can be roughly classified into the following 6 divisions:

i) examinations of traditional enteropathogens ( Shigella, Salmonela, entero-

pathogenic E.coli, V.parahaemolyticus and V.cholerae ) for the children with

acute diarrhoea at the Coast General Hospital and the Mvita Clinic in the
Mombasa Distri#t of Coast Province, ii) survey of EPEC and ETEC from normal
healthy subjects { villagers and secondabry school students in the Kwale District
of Coast Province and. prisoners in the Kisumu_District'of Nyanza Province },
iii)epidemiological analysis of the prevélence of cholera in the South Hyanza

District, iv) observations on the characteristics of V.cholerae isolated in

Kenya in 1983; especially on its drug sensitivity, v) bacteriological survey
of contamination for the water of Lake Vicforia and the drinking water used
by the inhabitants around the lake, and vi)survey of Campylobacter for the
children with acute diarrhoea at the Coast General Hospital and the Mvita
Clinic in the Mombasa District of Coast Province. The results of those in-

vestigations are described in the next chapter.

2) AN EPIDEMIOLOGICAL SURVEY OF CHOLERA
(a) Epidemiological analysisof the prevalence of cholera in the South Nyanza
District in 1983

The aspects of the prevalencé of cholera ih this region were analyzed

from different angles: for this analysis we employed, as data, the admission
records of the patients of cholera who had been hospitalized at the Homa Bay
Hospital or at the Migori Health Center in 1983 and the records of bacteri-

ological examinations for those patients® housecholds (contacts) which were



made simultaneously with their hospitalization. The results can be summarized

as follows: i) The age and sex distribution of V.cholerae carriers for the

inpatients at both facilities and their contacts is: high V.cholerae-positive
rates were observed for the 13-to-19 age group and the 20-to-39 age group for
both sexes; for both age groups feméles préesent significantly higher rates
than males, ii) The admission period: one weék or less in 60% of the patients
" at both facilities; there are also some cases of long-hospitalization: 9-to-
14 days in 12.6% and 15 days or more for 2. B%; those figures would probably
suggest that the diagn031s ‘or treatment of ¢holéra s not always carried out
propefly.111)1he number cases of cholera and V.cholérae carriers among their
houscholds (contacts) for each month presents 2 peaks: 42.5% for March and
23.1% for July in proportion to the Whole: both of the months aré the turning
‘points from the dry season into the rainy season in Kenya. Thoée data clearly_
indicate a close relationship betweén thé prevalencs. pattern for cholera and
seasons in Kenya. The plucidation of the iatervening factors will be needed
through ¢loser epidemiological surveys of cholera in future. iv) The death
raté for the inpatients df cholera is soma 9%, which is eéktremely high. This
percentage, as well as the high raté of long-hospitalization, which is mention-
ed inii), suggest that the treatment of cholera and/or measures taken beéfore

hospitalization are not always proper.

{b) Characterization of Vibrio cholerae isolated in Kenya in 1983 -

Since the emergence of resistant strains of V.cholerae to tetracycline
in Tanzania was reported by Mhalu et alq}, a concein on the emergence of ré-
sistant cholera strains hasbeenexpressedevenzjtﬁenya. Actually, s1nce1982
some resistant strains of V. cholerae to tétracycline have been isolated in Kenya.
Therefore, we collected as many. specimens as possible mainly from the cholera
patients admitted in Homa Bay district'Hoépital, Migori Health Center, Ombo
Hospital and others in Nyanzé’prOvinCe, and drug'resistaanand biochemical
properties in these isolategwere examined in detail. In addition, we also’
carried out environmental cholera survey during the subsidencé of cholera

endemic in this area.

—-14- .



Five important conclusions arise from this study. _Fifst of all, the -
only biotype of cholera strains so far isolated in Kenya is El Tor, althdﬁgh
most of the strains isolated recently in Bangladesh are changing in biotype
fron EI Tor to Classic. BSecondly, all the cholera strains isolated in Kenya
were Celebes, original type. The third conclusion conceras the changes in
hemolytic rate of the isolates since the original studies carried out in Africa
in 1970, Biotype El Tor was originally differentiated from biotype Classxc
by the ability to hemolyse sheep RBC. However, quite a-large number of bio-
type El Tor_whiqh are non-hemolytic:have béen reported, 1t séems, however,
that the change of hemolytic pattern is very significant. Gallut reported
that almoét all strains isolated in Africa in:1870 and 1971 were non-hemolytic.
The rate of hemolysis has increased dramatically since then. In Kenya, 11%
of isolates were hemolytic in 1975, whereas 83% of isolateés were hemolytic in
1980/81. In our study, 73% of isolates were hemolytlc. In contrast, inrtﬁe
Philippines, the hemolytic rate seenms to be decréasing year by year, and non-
hemolytic strains have now become dominant. Therefore, the heﬁolytic behavior
of vibrio should be followéd yearly, Concerning the results of examination
of the water'samples which is supposed to be used for the domestic consumptibn
ingluding drinking water, no V.cholerae céuld be isolated, whereas 14 strains
of NAG vibrio ( 31.8% ) and 11 strains of Aeromonas ( 25% ) were isolated.

This fairly high isolation rate of NAG vibrio may suggest that NAG vibrio
infedtidn occures simultaneously in the cholera ¢éndemic area. As we expected,
NAG vibrio were also iéoléted.in the water samples from Lake Victoria, however,
NAG vibrio and Aeromonas were isolated from the flowing.river samples much
more thaﬁ from the stagnant river Bamples.. The examination of the water
samples should be done repeatedly when cholera is epidemic in the area. The
last point to be mentioned is the emergence of resistant strains of V.cholerae
against tetracycline. Tetracycllne which has been considered to be very
effective against chdlera jinfection, showed a very poor anti-vibrio activity.
These strains are also résistant to other drugs. Epidemics resulting;from

cholera strains resistant to tetracycline héve.already been reported by Towner



‘et alj), in 1979. Thirty four strains of V. ¢holerac isolated in Homa Bay in

1982 were examined for susceptibility to tetracycline. The MIC of 14 strains
was more than 50 microgramme/ml, The deﬁelépment of antibiotics resistance
against V.cholerae Ol appears to be due to the extensive therapeutic and
prophylactic use of drugs.  Somé important problems remain to be solved:
firstly, an effective and cheap drug against cholera should.be chosen, with
due considération being given to the most appropriate drug for pediatric:and
pregnant cases. Secondly, particular attention should be paid to the care of
hospital patients, and to the improvement of laboratery diagnostic¢ techniques
in rural areas where cholera is endemic. Thirdly, an effective use of ORS

{ oral rehydration solution ) in rural areas should be promoted and the discon-
tinvation of extensive'therapéutic and prophylactic use of drugs shduid be
considered, Finally, it is vitally important to continue to do the drug sus-
ceptiblé tests to monitor the resistance of V.cholerae to the various drugé

currently being used in kenya to combat the disease.
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3) AN ETIOLOGICAL SURVEY OF DIARRHOEAL DISEASES OTHER THAN CHOLERA
{a} Campylobacter jejuni in ehildren with diarrhoéa in Mombasa district.

IN Kenya, very. little information on the incidence and prevalence of
C.jejuni among patients with diarrhOea is available. Gikonyo et al in 1981
and Wamola et a?’in 1983 worked at the Kenyatta National Hospital, and ex-
amined many stodl specimens from children with diarrhoea. Those studies
established an important association between gastroenteritis and infection
with C.jejuni in this country. Our works was underitaken to determine the he
frequency of C.jejuni.pmong ¢hildren with acute diarrhoea iﬁ_MOmbasa. In
addition, we also analyzed some epidemiological characteristics of C,jejuni
infection in these children. Althoegh our work was focused on Campylobacfer
gastroenteritis, the species were sinultaneously examined for the detection

of Salmonella Shigella, Vibrio cholerae, Enterotoxigenie E.coli Entero-

pathogenic E.coli, NAG vibrio, Vibrio fluvialis and Aeromonas hydrophila.

A total of 779 stool specimens wore examined bacterlologlcally. Out of
these specimens 98 straiqs of C.jejuni were isolated. During the first survey
in July 1983, 6u£ of a total of 314 specimens examined v 54 C.jejuni were
isolated glving an isolation rate of 11%. During Ehe second survey carried
out in September, 256 specimens were examined and 16 G.jejun were isolated
This constltutedam isolation rate of 5.4%. In the third survey carried out
in November, oéut of 209 sp9c1mens examined, 28 C.jejuni were isolated. This
gave an isolation rate of 12.2%. The overall isolation rate for all the
three surveys was 12.6%, _ -

The results on the prevalence of enteropathogens other than_C: jejuni
were as follows: there were a total of 91 EPEC, 26 ETEC-ST 23 ETEC-LT, 17
Shigella specles, 13,Salm0nella species and 3 V.cholera¢ non 0-1. Taking the
three surveys togetﬁer,_C.jejuni.was fsolated more ftequentlj than the other
enteropathogens. V'fluviaiIS'and A.hydrophila also were isolated from the
children with acute diarrhoea at the ratio of O. 6 and 1, 1%. respectively.
Mixed 1nfection cases were found among 98 C.jejuni p051t1ve cases, In 12
cases, EPEC were 1solated along with C. jejuni. There were also three

cases of double 1nfe"t10n3 with Shigella. There were two cases of mixed in-



fection with Salmonella specles and EPEC. The age distribution of children
with Campylobacter enteritis indicates that childreén of up to 2 years of
age wert moreé frEQuehctly infected than older ones: The peak incidence
was seeﬁ in the 19-24 month age group. Therefore, we confirmed the finding
that the peak incidence of Campylobacter enteritis is in ¢hildren

aged 24 month or less.
V. fluvialis and A. hydrophila were also isolated really from the ¢hildren

with diamhoea. Examination for these two bacteria, however, should not be

excluded in the survey of diarrhéeal diseases in Kenya.

{b) Survey on Enterotoxigenic E. coli(ETEC) infection in Xenya.

“The survey was carried out in Coast Province and South Nyanza District,

Seven hundred and eighty-two stool specimens were collected during the
three survéy cavried out in Mombasa. Forty-seven ETEC were isolated from
children with diarrhoea. This showed an infection rate
of 6.0%. Twoisolates of i'? BTEC, prodﬁced voth LT and 5T, 21 isolates produced
LT only, eand 24 isolates produced ST only. This indicated that there were
more ST producers than LT producers, On the other hand, in ETEC examination
of a total of 474 stool specimens obtained from healthy persons living
South Nyanza and Kwale, 21 ETEC were isolated from them. The infection

rate was 4.4 %.

The distribution of ETEC isolation by age from pediatric diarrhdea
cases showed that the peak incidence was in the 25-30 month age group,
givingan isolation rate of 11.8 %, while the lowest isolation féte was
in the 0-6 month age group, 4.2 %. The sex distribution of ETEC infeotlon
showed a slightly higher rate of isolation in males than in females.
However, the difference was not significanﬁ statistically.

In Kenya, it appears that from the Yimited data available the rate of
isolation of ETEC is relatively low in comparision with that of other

enteropathogens such as Salmonella, Shigella and Campylobacter species

~%
and that reported elsewherg?ZTherefore, it was suggested that ETEC infection

is not likely to be the major cause of diarrhoea in children at least

~18—



in Kenya. Further study on ETEC infection, however, should be performed
through one year to make clearer the rate of ETEC infection in a total

of diarrhoeal cases and seasonal variatlion of prevalence of ETEC in these

pilot areas,
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THE PREVALENCE OF INTESTINAL PROTOZOA IN NAIVASHA, KITUI, MACHAKOS,

TAVETA AND NANDI HILLS AREAS IN KENYA

M. ISEKI!, K. HAYASHIZ, 5.1, GATIKA® and T.K. ARAP sioNGOK?
1 : L .
Department of Medical Zoology, Osaka City University Medical School,

Osaka, Japan

- Department of Virology, Institute for Tropical Medicine, Magasaki University,
Nagasaki, Japan

3 DiQision of CommUnic'ab!.e DiSeas_es and Control, Miriistry of Health,
yairobi, Kenya

: During the period from Héy-to Novembek in 1980;
a total of 2,114 stool specimens were coileCted from
individuals-living in Naivasha, Kitui, Machakos, Taveta
aﬁd Mandi Hills areas in Kenya, and were examinednined
for intestinal prdtozéa by formol-ether concentration
method followed by fodine-staining. |

Qut df 2,114 spécimens.673_(31.8%) were positive

7 fp‘r Entamceba histolytica, 1,105 (52.3%) for Entamoeba

coli, 102 (4.8%) for Bndolimax nana, 184 (8.7%) for

Iodamoeba butschlii; 176 (8.3%2) for Giardia lamblia, and

220 (10.4%) for Chilomastix mesnili. The total positive
rate; which means the percentage of positive pérsons for

any kinds of intestinal protozoa, was 75.1%.

From Abstract of Paper Published in
Japanese Journal of Tropical Medicine
and Hyglene, 11{3/4), 2t9-256, 1983,

* Present Adress: Institute of Hublic Health, Ohita Prefecture, Ohita, Japan
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PARASITOLOGICAL FINDINGS IN DIARRHOEIC STOOLS AT THE COAST

PROVINCIAL GENERAL HOSPITAL,‘ MOMBASA
' 1. B o 1+ .o .3
Y. Aoki®, E, Wamba)n M Iwanﬁga Y Makino™ , M.N. Maina
1, Inshtute for Troplcal Medxcme Nagasakl Umversity, Nagasakl

2, Kenya Medmal Rescarch lnsh_tute, Nairobi , Kenya

3, Coast Provincial General Hospital, Mombasa , Kenya

The Baétériél, viral and |3:are.£:§ti(:j agents that cause diarrhcea were studied
in Jurie and July, 1981 at;'t}ie'Coa:st Provineial General tiospital, Mombasa, under
the Kenya Japan technical co- operation programme on communicable diseases in
Kenya. The presént paper deals with the aetiology of diarrhoea from the
paramtologlca] point of view. ‘

Stool specimens were collected from 378 pahents. Of these, 87 were
diarrhoéic, 73 were semi-formed and 218 were formed stools. For the detection
of trophozoites the freshly passed stools of the diarrhoeic and semi-formed were
examined in direct saline fecal smear. The remaining of the diarrhoeic and
semi-formed specimens and the formed stools were preserved in 4 % formol-saline,
and then concentrated using Formaline-Ether concentration, and examined for the
cysts of protozoa, ova and larvae of helminths,

Table 1 shows the result of parasitic findings of the three types of stool
examined. Out of 378 stools, 205 (54.2%) were found to be positive. In diarrhoeic
specimehs 44 (50.5%) were found to have one or more species of intestinal
parasites, in the semi-formed 45 (61.6%), and in the formed 116 (53.2%). Faecal
samples contained 4 species of amebae, 3 species of flagellates, 4 species of
nematodae, and one speciés each from trematodae and cestodae. The common
ente_ro-patht)geﬁic parasites are Trichuris trichiura (27.5%), hook worm(4.0%),
Entamoeba histolytica (6.3%), Ascaris tumbricoides (5.3%), and Giardia lamblia
(2.9%). These pa’rasi-tes appeared with approximately equal frequency in diarrhoeic,
semi-formed and in formed stools.

—87f



Of 87 dxarrhoelc stools, 74 were examined for entero-pathogenic bacteria.
Entero-pathogenic bacteria were isolated from 24 cases. Of the remaining 50
specimens, 27 passed one or more species of intestinal parasites. The parasites
found in diarrhoea of non-bacterial origih are listed in Table 2. The most common
entéropathogerﬁc parasite was T. trichura and followed by hook worm and E.
histolytica. G. lamblia was found in diarrhoeic stools of children.

Recently the cmphasm was put on the role of intestinal parasites in
causalion of acute diarrhoea. Diarrhoea, however, is not a characteristic
symptoms of intéstinal parasitic infection and percentage of asymptomalic
infection is usually high. These facts probably reflect our finding that the
entero-pathogenic parasites appeared with almost equal frequency in diarrhoea
and control cases, So it remains in doubt to identify the parasites found in
diarrhoeic samples, even in the samples free from entero-pathogenic bacteria,
as the causative agent of acute diarrhoea. Several factors, for instance,
coexistence of malnutmtlon or bactemal enteric infection, may be involved in the

actiology of parasite- -related diarrhoea.

* Present Address: Ryukyu University} School of Medicine, Okinawa, japan -



Table 1. Parasitological Examination of Stool at Coast Prov. Gen.
Hospital, Mombasa, Kenya -

_ Diarrheic’ Semi-fo'rmed+ Formed' ' Total
No. examined 87 73 218 . 378
No. positive for | 1 :

: . 44 45 . 116 205
trophozoit, cyst ;
ova, lazva (50.9) (61.6) (53.2) (54.2)
Amoebae

Entamoeba histolytica 6 (6.9) 4 (5.5 14 (6.4) 24 (6.3)
E. coli 6 1r 48 ' 65 (17.2)
Endolimax nana 1 2 18 - 21 (5.6)
Iodamoeba butschlii 2 9 11 (2.9)
Flagellates _
Giardia lamblia 2 (2.3) 6 (8.2) 3 (1.9 11 (2.9)
Trichomopas hominis 7 (8.0} 4 (5.5) ND 11 (6.9)
Chimomastix mesnili 4 3 12 19 (5.0)
Nematodae
Ascaris lumbricoides 3 (3.4) 9 (12.3) 8 (3.7} 20 (5.3)
Hook worm 12 (13.8) 10 (13.7)- 31 (14.2) 53 (14.0)
Trichuris trichiura 31 (35.6) 25 (34.2) 48 (22.9) 104 (27.5)
Rhabditis larva 1 yA yA 5 (1.3)
Trematodae
Schistosoma mansoni 0 0 3 3 (0.8}
Cestodae
Taenia spp. 0 0 1 1 {0.3)
Mix infection 16 (18.6) 20 (27.4) 52 (23.9) 88 (23.3)

+ : Direct smear and concentration method were combined.

++ : Concentration method alone.

( ) & per cent



Table 2 Parasitological Finding of Diarrhoea of
Non-Bacterial Origin '

Child  Adult  Total

No. positive for 16 11 27
parasites
Entamoeba histolytica 4 2 6
E. coli 2 3 5
Endolimax nana 0 1 1
Iodamoeba butschiii 0 2 2
Giardia lamblia 2 L+ 2
Trichomonas hominis 4 3 7
Chilomastix mesnili z 2 4
Ascaris lumbricoides 3 0 3
Hook worm 4 3 7
Trichuris trichiura 9 7 16
Rhabditis larva 0 1 1
- Mix infection 3 7 15
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5.2.1
EPIDEMIOLOGICAL STUDY OF SCHISTOSOMA HAEMATOBIUM INFECTION

IN
COASTAL AREA, KENYA

1. Distribution of Schistosoma haematobium infection

in Kwale district
J. Oumal, E. Wambayil, F. Waidakal, M. Shimada2 and Y. AokiZ

1pivision of Vector Borne Diseases, Ministry of Health, Nairobi,

Kenya
2Department of Parasitology, Institute for Tropical Medicine,

Nagasaki University, Nagasaki, Japan

Introduction

Since the general information on Schistosoma haematobium in

Kwale district was scanty and not well organized, the present
study was carxried out, as a first step of the programnme, to

gather sufficient data regarding the distribution of the disease

and to establish an adequate meaningful S. haematobium infection
research. From September to November in 1981, the primary
school children of standard 4, 5 and 6 were examined to determine

the distribution of S. haemétobium in order to abtain a sketch

map of S.haematobium and thus select a pilot area for research.

research.,
Description of the study.area.(FiQS. 1 and 2)

Kwale district is an administrative afea, appfdximateiy::
8,257 square kilomefers in size and situated in.the southern
coastal of Xenya. It faces the Indian ocean in the east and
bounds'the.horthern part of Panzania on the south. Geographi-

cally, it can be separated into ihree areas; the coastal strip,
__92“,



the hills and the hinterland. Among the four administrative
divisions, Central and Southern divisions belong to the coastal
strip, Kgbo division is in the hilly area and Kinango division
beiongs to the hinterland. The hinferland is the driest of the
three zones. ) |

The population census data of Kwale district taken in 1979
is shown in Table ia |
Materials and ﬁethods

Outofthe135]ﬂﬁmarjschool.thwaledistrict, 41(30%) were
chosen at random for the studies; 11 in Kinango division, 8 in
Central, 7 in Kubo and 15'in Southern divisions. The urine
samples were collected.ffom the.school children around midday
and kept in a refrigerator.overnight without any preservatives.
The samples were examined the next morning by the sedimentation
method.
Results and biscussion (Table 2)

Schistosomiasis haematobium was found to te widely dis-
tributed in the whole Kwale district except for a few locations.
Approximately, about a half of the children were found to be

positive for S. haematobium and the infection rate was

significantly higher in males than in females (chi-square value =
10.657 degree of freedom = 1).
| The infection rates differed widely from school to school.
The infection rate was the highest in Kinango and Southern
divisions. The other two divisioﬁé showed relatively low infec-
tion rates.

The highest infection rate in Kinango division probably
indicates that in this dry arca the limited water sources are

highly contaminated with human excreta and consequently infec-



-tion of snails fully established in this area. .This hypothesis

is supported by the geographical distribution of E. Coli (see the
report on intestinal parasites}, which is considered to be a goodf
indicator of water contamination with faces. However, the very
low infection raté in 4 schools and the differences in the
differ-

infeetion rates among divisions may merely reflect the

ences in populations of vector snails in those areas.



fable 1. 1979 Population census data of Kwale District

Kinango Kubo

| | Male 44,351 14,318
Population  Female 50,362 14,932

Total 94,713 29,250
size of land (km?}) 3,837 454
Population dénéity‘(fkmz) 24 64

_95__

Central Southern Total

23,3717
22,950
46,327

340

135

59,700

58,373
118,073

3,331

35

141,746
146,617
288,363

8,257

34



Table 2. Infection rate of §;-haematobium in each

Schéoi

Mwagodzo
Lukore .
Shimpa Hills
Majirmboni
Mwapala -
Baakanda

Kibuyuni o

. Subtotal

Ngonzini
Nzovuni
Mazola
Yapha
‘Mtaa’,
Hakamini
vigorungani
Mtumwa
Mwalukombe
Kilimangode
Chanzou
Subtotal

Hgombeni

Pungu

Hbweka

Vinuni.

Mwaligulu

Bilashaka
ramgunRga
toni _

Subtotal

Chuwuili
Egadhini
Mwalewa
Washini
Ramisi
Hwachande
Mwaembe
Jomo Kenyatta
Hwangulu:
Hwandeo
KEilulu
Mivumoni
Nguluka
- Haumba -
Sham

Subrtotal

Total

No.

- B-01

B-03

B-07
B-08
B-09

B~13
B-20

G-05
G-017

G-08

G-09
G-11
G-15
G-19
G-23
G-26
G-32
G-35

c-01

. C-04

Cc-08
c-11
c-14
C-17
Cc-18
C-21

s-02
5-03
5-04
5-11
5-18
5-20
5-21
5-24
5-35
5-38
5-40
5-42
5-43
5-44
5-48

Exa

21

‘58 .

34
1
50

38 .

MALB
NHeqg " Pos
11 10
41 17
29 3
43 23
k1) 20
16 22
28 4
198 101
2 23
6 i
8 25
3 16
6 17
5 8
17 32
13 13
6 20
14 18
ZL 2
85 198
42 12
49 19
21 19
15 8
44 290
19 15
17 20
51 is
259 129
34 i5
15 16
18 9
17 2
28 24
9 7
12 37
12 28
23 37
30 1
15 3
46 17
20 13
32 4
6 37
317 250
869 678

{¢}) Exa
{48) 35
(23) 53 .
(15) 35
{35) 52
(40) 52
(58)

(13} .33
{34) 275

-{92)

(100} 8
{76} 20
{84} 1
(74) 11
(62} 2
(65) _
{59 5
(77} 20
(56) 18

{3} o
(68) 9%
{22) 60 .
{(28) 43
{48) 27
{33) . i4
{31) Si
{44) 34
{54) 36
{24) g
{33} 308
{31) 21
{52) 19
{33) 14
{11) 11
{46) 50
{44) 10
{50} 41
{70) 30
{62) 19

{3) 43
(17) 23
(27) 61
(33) 24
{11} 14
(86} 29
(44} 409
{44) 1091

school
FEMALE _
Neg Pos (%)
15 107 {29)
.40 13- {25}
2% . 6 {17)
29 23 (44)
"34 . 18 {315)
‘5 . 10..{67)
.33 0 (0}
195 80 {29)
0 4{100)°
2 6 (75)
3. .17 {85)
0 1{100)
2 9 {82)
0 2{100)
1 8 (89}
3 2 {40)
7 13 (65}
9 10 (53}
0 0
.27 12 (73}
52 8 (13)
36 12 (25)
20 7 (26)
8 6 -(43)
31 20 (39)
18 16 (47)
25 11 (31)
32 6 (16)
222 86 (28)
16 5 (24)
9 1i¢ {53)
12 2 (14)
11 0 (0)
32 18 (36)
7 3 {30)
4 37 (30)
i 20 {67)
g 11 {58)
42 1 {2)
17 & {26)
44 17 {28)
14 10 {42)
8 6 (43)
5 24 (83}
239 170 (42)
683 408

EXa

56
111
69

118
102
53"

65
574

976

. TOTAL

Neg FPos
36 20
81 30
58 11
72 - 46
64 38
21 32
61 4

3193 18l

2 27
2 24
: 111*_425
3 17
8 26
5 10

18 40
i6 21
13 33
23 28
21 2

122 270
94 20
85 31
41 26
24 14
15 40
37 31
42 31
83 22

481 215
50 20
24 26
o 11
28 2
60 42
16 10
16 74
22 48
3l 48
12 2
32 9
S0 34
34 23
40 10
11 61

556 420

{37) 2638 1552 1086

(8)
{36) -

{27)

{16]
(32)
(37}
(60}

(6}
{32)

(93)
{92}
(79}
{85}
(76}
(67}
(69)
(57)
(72)
{55)

(9}
(69)

(18}
(27)
(33)
{37)
{35)
{46)
{42)
(21)
(31)

{29}
{52}
{27)

{7)
{41)
{38)
{82y
(69)
(61)

(3)
(22)

{27)

{40)
(20}
(85}
{43}

(41)
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Fig. 2. Map of Kwala district.
The black dots indicate the locations of arimary school,
tha children of which were examined for ova of &. haemateblum
and intestinal narasites. '
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3.2.2
INTESTINAL PhRASITIC INFECTIONS OF SCHOOL CHILDREN

IN

KWALE DISTRICT OF COAST PROVINCE, KENYA

M.Shimadal,lh Nojimaz, M.Hirata3ta.1L.0uﬁa4'

E. Wambayié_,il«‘l."(’}atika4 and Y. Abkil

lpepartment of PéraSitélogy,‘Instituté for Tropical Medicine

Nagasaki Univérsity, Nagasaki, Japan

2Department of paraSitOIOQYf Faculty of Medicine, Kagoshima

University, Kagﬁshima, Japan

3Department,of Parasitology, Kurume University'SchOol of

Medicine, Kurume, Japan

pivision of Vector Borne Diseases, Ministry of Héalth,and_

Kenya Medical Research Institute, Nairobi, Kenya

Introduetxon - _ _ _ | ‘
This study was carried out to determine the distribution of
intestinal protozoa and helmlnghs 1n Kwale district. This
provides us with some information on the sanltary condltlon in
the area." | |
Haterxals and methods _ “ . _ _
 The stool samples wexre obtained from the school children,

whoseurlneswere also examined for ova of S. haematobium during

the period between September and November 1n_1981.'

Each ‘stool sample was examined for the. presence of intenstinal

helminthsand;m6£OZOaUSingthefbrma1h1ethefconceﬁtratioﬁnmthod.-

Iodiﬁe solution was used for staining the cysts of protozoa.

—100—
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Results and discussion

“The results are sum‘mafiz’éd in T&b"le.i. _ 'Thére was no
'marked dlfference 1n par331t 1nfection rates between sexes and
age groups. Some rhabdltlform larvae wh1Ch may 1ndlcate the

'1nfeet10n of Storongy101des stercoral1s were found in'a few

cases. Taenla were not found at all.

The prevalehce of Entamoeba coli, nbcaris lumbriCOLdes, i

:hookworm and’ Trichuris trichiura varied from site to 51te(F1g.
ri). Ascariasis was morxe’ common in Central and Southetn
divisions than in Kinango and Kubo d1V181ons and, trlchurlasis
had also a similar-dlstribution pattern; ‘ As the 1nfect10n route
of these two. parasites is by oral ingestlon, it is not surprlslng
those two parasite infections are cloSely related(chi square
valueé186.6 degree of freédém=1). The.high p0pulqtiop_den31ty
of Central and Soufhérnfdi?iéiOﬁs'ﬁay'afféct the sanitary
condition and probably is the mdst important féétbriﬁhiéﬁ'
.proviGES highziﬁféction rates of ascariasis and trichuriasis in
these areas rather than those in the other divisions.

Although E;_EEli.is not éenerally considered a pathogen,'it
is a good indicator_bf Ehe cohtaminatiOn.Qf water by feces.
The high infection raté.of'§L3g§li in Kinango division probably
reflects the fac£ that_ people living in the dry area seem to have
béen bound to use even the cdntamihated watex, because the safe
water source has been limited in number in the area.
Hookworh has a different distribution pattern compared with_those
mentioned above. Altﬁbugh invgstigation shogld be carried out

to confirm the hookworm species in this area, 1t is 1ikely that

Necator is rﬁore pre\éalent than Ancylostoma,

—101-



Infection rates of parasites in each division -

Table 1.
Kiﬁéngo Kubb" . Central - Sdutﬁerﬁ  > Total
E.h. 17( 4.5)  26( 4.9}  13(.2.1) 45( 5.8)  -101( 4.4)
E.c. 215(57.3} 190{35.5)  153(24.2)  215(32.5) 809 (34.9)
Bu.n. . 26( 6.9) 8( 1.5) 20( 3:2) 19( 2.5) 73( 3.2)
1.b. 33{ 8.8) 29( 5.4)  22( 3.5) 29( 3.8) 113( 4.9)
G.1. 3{.0.8) 4 0.7} 2( 0.3) 6( 0.8) 15( 0.6)
C.rm, 22{ 5.9) 18( 3.4) 11( 1.7) 22{( 2.8) 13¢( 3.2)
Al 8( 2.1) 230 4.3)  153(24.2)  137(17.7)  321(13.9)
H.W. 143(38.1}  307(57.4) 321(50.7) 531(68.8) - 1302{56.2)
T.t. 38(10.1)  117(21.9)  416(65.7)  390(50.5) 963(41.6)
S.m. 0{ 0.0) 2( 0.4) 1( 0.2) 11( 1.4). 14{ 0.6)
R.l. i{ 0.3} o( 0.0) 1(0.2) 7{ 0.%) 9{ 0.4)
Total 375 535 633 772 2315
E.h.”:ﬁﬁtaﬁoeba'histoiftica;Schaﬁdinn, 1903 S _
E.c.. Entamoeba coli (Grassi, 1879) Casagrandi and Barbagallo, 1895
¥.n. EndolimaxX nana {(Wenyon and O‘'Connor, 1917} Brug, 1918
I.b. Jiodamoeba butschlii (von Prowazek, 1%912) Dobell, 1919
G.1. Giardia lamblja Stiles, 1915
" C.m. Chilomastix mesnili (Wenyon, 1910) Alexeieff, 1912
 A.l. Ascaris lumbricoides Linnaeus, 1758
‘H.w. Hookworm o _ '
T.t. Trichuris trichiura (Linnaeus, 1771} Stiles, 1901

S.m. Schistosoma mansoni Sambon, 1907
R.l. Rbhabditiform larvae :
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Fig 1. Infection rates of four species
of parasites in each division.
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