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ABSTRACT

Background: Gastro-enteritis continues to be a significant cause of mortality in infants and young
children in developing countries. Some previous studies have associated echoviruses with gastro-
enteritis.

Objective: To look for other viral agents causing gastro-enteritis in stool samples of infants and
young children admitted with diarrhoea in an urban hospital in Kenya by electron microscopy.
Design: A cross sectional study.

Setting: Mbagathi District Hospital, Nairobi, Kenya.

Subjects: One hundred infants and young children admitted in the hospital due to gastro-enteritis
and found to be negative for group A rotaviruses.

Results: We report a virus designated KE/CVR-99 which was recovered from the faeces of a one
year old male child hospitalised for gastro-enteritis. Virus particles measuring 20-25 nm in diameter
were detected by electron microscopy from the stool of the child hospitalised with gastro-enteritis.
After injecting the viral particles intracerebrally in newborn suckling mice which were then
observed daily for signs of illness, no sign of paralysis or any other form of illness was detected.
Cytopathic effect was observed in rhabdomyosarcoma cells within six days of incubation whereas
no cytopathic effect was observed in L-20 B cells. We identified the virus after typing against
known anti-sera to a panel of enteroviruses. This virus was found to be Echovirus 7.

Conclusion: This is the first case report of echovirus 7 in association with gastro-enteritis and

detection by electron microscopy in Kenya.

INTRODUCTION

Diarrhoeal diseases continue to be a significant cause
of morbidity in infants and young children in
developed countries. It is also a significant cause of
morbidity and mortality in the same age group in
developing countries (1). Since Kapakian first
identified a virus in the stool of a patient with
diarrhoea in 1972, many viruses have been described
that cause diarrhoea directly or indirectly. It is now
appreciated that viruses are the most common cause
of diarrhoeal illness worldwide. Rotavirus remains
the leading cause of diarrhoeal disease overall, with

the newly designated calicivirus family causing the
most outbreaks in the industrialised nations. As
diagnostic techniques improve, however, the
importance of other previously under-reported
pathogens is becoming more apparent and the
number of viruses associated with gastro-enteritis
continues to increase (2).

Echoviruses are small, non-enveloped, positive-
strand RNA viruses belonging to the genus
Enteroviruses of the family Picornaviridae. They are
human pathogens that infect mainly young children,
causing a wide spectrum of clinical symptoms
including aseptic meningitis, encephalitis, paralysis,
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myocarditis, respiratory and gastro-intestinal
disorders, muscular disability, exanthema and
Reye’s syndrome. However, the majority of infected
individuals are asymptomatic. After transmission
via the faecal-oral route, echoviruses are thought to
establish themselves in primary sites of replication
in the alimentary tract before spreading to other
secondary target organs. However little is known
about the actual course of echoviruses in vivo, except
that viraemia may occur from 6 to 30 days prior to
the onset of illness. There are 28 echovirus serotypes
and most are associated with multiple clinical
symptoms (3-5).

Echoviruses are found worldwide. Infection
rates vary with the season, geography, and with both
the age and socio-economic status of the population
sampled. In the tropics, the infections occur
throughout the year. In temperate climates in the
northern hemisphere, infections are strikingly more
prevalent during the summer and autumn months
(6). Many cases of diarrhoea disease are reported
but in some cases the aetiology is not known. It is
important to try and identify other viral agents
causing gastro-enteritis in children. We report on
laboratory investigations performed and the
identified causative agent.

MATERIALS AND METHODS

In this study, one hundred diarrhoea stool samples
frominfants and young children that were negative
for Group A rotaviruses by ELISA were subjected to
electron microscopy to try and detect other viruses.
These were samples from children admitted at
Mbagathi District Hospital in Nairobi, Kenya with
gastro-enteritis.

Specimen collection: Stool specimen was collected
from every child attending or admitted in the study
hospitals presenting with diarrhoea. The stool
samples were collected in a clean stool container,
then transferred to the Centre for Virus Research,
Kenya Medical Research Institute. They were
immediately kept in freezing storage at -20°C

Processing of stool samples: The stool samples were
removed from cold storage and allowed to thaw.
Stool suspension was made by adding a pea-sized
(Approximately 0.6 gms.) amount of faecal material

from each sample to approximately 5 mi distilled
water (12% suspension) and mixed well and allowed
to settle. The supernatant was then used for ELISA.

ELISA test for rotavirus infection: Detection of human
rotaviruses in stool was done by using a
commercially available enzyme linked- immuno-
sorbent assay (ELISA) kit (DAKOPATTS A/S.
Copenhagen, Denmark) (7).

Negative staining with phosphotungstic acid: For
negative staining examination, 400 grid mesh,
coated with 20-40 nm plastic film (Collodion) and
reinforced with 10-20 nm layer of carbon was used.
The grids were made hydrophilic by glow discharge.
Stool was diluted in a capped, 15 ml plastic tube 1:3
with hi-distilled water and homogenised using a
vortex for 30 sec. Large particle matter, e.g. cell debris
and bacteria were removed by low speed
centrifugation (2,000 to 3,000 g for 10 min). Several
drops of 20 microliter of the clear, transparent
supernatant was placed onto the sheet of Parafilm
and then hydrophilic grids were placed onto the
droplet’s surface for ten minutes adsorption time.
The grids with adhering virus were transferred
using forceps onto 50 ul droplets of 2%
phosphotungstic acid (PTA) pH 7.2. The grids were
floated for thirty seconds on the stain. The grids were
then removed from the stain and excess stain was
drained away by touching the grids with a strip of
filter paper ready for examination.

Electron microscopy observation: Samples were
examined under a transmission electron microscope
(TEM) (100 SX, JEOL) at an acceleration voltage of
100 kV. Photography was done using an electron
microscope film (Fuji, Japan) developed in copital
solution (Fuji) and enlarged on photographic paper
(Fujibro WP, Fuji).

Animal inoculation: A 10% stool suspension was
prepared in Eagle’s Maintenance Medium with 2%
serum albumin, 2% glutamine, and 1% antibiotics
(penicillin, streptomycin and amphotericin B) and
centrifuged at 3.000 rpm for 10 minutes. The clarified
supernatant fluid was filtered with a 0.45-um
syringe filter and injected intracerebrally into a litter
of newborn suckling mice (24-48 hours after birth).
The mice were observed daily for signs of illness.
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Cell culture and viral propagation: Viral isolation
attempts on both rhabdomyosarcoma and 1.-20 B cell
cultures were made by injecting 100 jl of sample on
to confluent monolayer of rhabdomyosarcoma and
L-20B cells in 25 cm? culture flasks. These were
incubated at 36°C and observed daily for evidence
of cytopathic effect (CPE). When CPE was evident,
the isolates was then subjected to neutralisation test
for identification of enteroviruses.

Neutralisation test for identification of enteroviruses:
Antisera was raised in animals against many
echoviruses and coxsackie viruses because large
number of viruses makes it impractical to perform
individual neutralisation tests. These were pooled in
an over lapping scheme to allow many viruses to be
identified using as few as nine tests. Interpretation of
the results was done with the assistance of a list of
the neutralisation patterns of individual viruses.

The unknown virus was tested in duplicate against
a trivalent pooled polio antisera (PP) a coxsackie virus
B1-6 pool (CP), and seven pools against coxsackie virus
A9 and 20 echoviruses (A-G). 50 pl of antisera was
added to appropriate wells in a microtitre (96 wells)
plate. 50 ul of test sample (10?) dilution was added
onto the antisera. The plate was covered with a lid and
incubated for one hour at 36°C in a CO, incubator. RD
cells were trypsinised and a suspension of
approximately 1.5 x 10°Cells/ml prepared. 100 pl of
cell suspension was distributed in all wells and the
plate covered and incubated at 36°Cina CO, incubator.
Plates were examined daily using an inverted
microscope and CPE recorded until 24 hours after CPE
in virus control wells reached 100%.

RESULTS

Electron microscopy observation: During observation
the sample under the transmission electron

microscope, virus particles measuring 20-25 nm in .

diameter were detected. Photographic pictures of
" these negatively stained particles was taken and then
developed into micrographs (Figure 1).

Animal inoculation: After observing the mice daily
for up to 21 days, there was no sign of paralysis or
any other form of illness detected.

Cell culture and viral propagation: Cytopathic effect
was observed in rhabdomyosarcoma cells within six

days of incubation. The cells supernatant was then
putin fresh rhabdomyosarcoma cells and cytopathic
effect was observed within three days.

No cytopathogenic effect was observed in L-20
B cells.

Figure 1
Direct transmission electron microscopy image and
morphology of echoviruses in an area of the grid. Particles
were negatively stained using 2% phosphotungstic acid
(PTA)pHi 7.2

Neutralisation test for identification of enteroviruses: The
virus is identified by the pattern of inhibition of CPE
by antiserum pools. Based on a chart of
neutralisation patterns of individual viruses, the
isolate was identified as echovirus 7.

DISCUSSION

Gastro-enteritis due to echoviruses has previously been
under reported. This could be due to the fact that these
viruses have mainly been known to be associated with
aseptic meningitis in children. Echoviruses are not
easily diagnosed in many laboratories due to lack of
facilities to undertake polymerase chain reaction and
tissue culture. Many laboratories also do not have the
electron microscope that can be used to visualise virus
particles. Even with the electron microscope,
experience is needed to detect these viruses which are
among some of the smallest viruses.

When observing the grids under the Electron
Microscope, numerous particles measuring 20-25 nm
in diameter were detected from the stool samples
obtained from a male child aged one year admitted to
the hospital due to diarrhoea. Due to the size and shape
of the virus particles, it was suspected to be a member
of the family Picornaviridae. Injection of 10% stool
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suspension intracerebrally into a litter of newborn
suckling mice did not cause any visible illness in the
mice. This was an indication that the viruses were most
likely to be echoviruses and not coxsackie viruses.
‘ Prototype echovirus strains must not produce disease
in suckling mice, rabbits, or monkeys, while Coxsackie
viruses are known to be highly infective to newborn
mice, in most cases resulting in flaccid paralysis (8).
This viruses were found to cause cytopathic effect in
rhabdomyosarcoma cells and not L-20B cells. The L-
20 B cells are special cells with specific membrane
receptors for infection with poliovirus and are used
for detection of poliovirus. Poliovirus grows in both
cell lines but non polioviruses do not grow in L-20 B
Cells. The fact that the viruses did cause cytopathic
effect in rhabdomyosarcoma cells and not in L-20 B
cells was a confirmation that they were non polio
enteroviruses. '

Echoviruses have previously been shown to be
associated with gastro-enteritis. In Japan there was
an outbreak of gastro-enteritis caused by echovirus
type six in a children orphanage (9). Other studies
have also shown a link between echoviruses and
gastro-enteritis (10,11).

Work done by Christenten et al in Norway on
enteroviral diseases diagnosed from 1992 to 2001,
enterovirus infections were diagnosed by
polymerase chain reaction, isolation by tissue
culture, and in a few cases by electron microscopy.
One hundred and seventy two of the isolates were
typed. Meningitis, gastro-enteritis, respiratory
disease and fever were the most frequent diseases
associated with infection and echovirus 7 was found
to be one of the causes of gastro-enteritis (12).

In conclusion, this is the first case to our knowledge
of published information of echovirus causing
gastro-enteritis in a child in Kenya. It will also be
the first detection by electron microscopy. With this
finding, echoviruses could be another virus apart
from rotaviruses adenoviruses, caliciviruses and
noroviruses causing gastro-enteritis in young
children. More work needs to be done to strengthen
this hypothesis.
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