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ABSTRACT

Four hundred and forty two (442) stool sanpl es
collected frominfants and young children 0-5 years old with
acute gastro—enteritis attending <clinics and hospitals in
Jos, Nigeria between My 1986 and April 1987 were exani ned
for the presence of rotavirus using the Enzyme—inked
| mmunosor bent Assay (ELISA). Qut of the 442 diarrhoeic stool
sanpl es exam ned, 146 were positive giving a preval ence of 33
per cent. Rot avi rus was found to occur throughout the year
wi t h higher prevalence during the dry (58-7 per cent) than
rai ny season (21.4 per cent). This suggests an apparent
seasonal variation in the occurrence of rotavirus wth |ow
relative hum dity being the most influencial climtic factor.
No clear-cut relationship between the preval ence of rotavirus
and mean m ni nrum and mean maxi mum tenperatures were observed.
Rot avi rus was found npst preval ent in the 0-6 nmonths age
group children and this decreased with age. The nmost signi -
ficant risk factor associated wth rotavirus infection was
the type of feeding. The presence of children less than two
years old in the household, type of comunity (urban and
rural), socio-economc status (high and | ow), source of water
for home use and node of excreta disposal were not associated

with rotavirus infection.
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CHAPTER 1

INTRUDUC 10N

Rotavirus gastro-enteritis is generallyv a disease of the
infants and voung children and appears to have a world wide
digtribution (WHQO, 1980). Rotavirus is a maior cause of
deaths in infants in many develooing countries where its
etfects are comnounded by malnutrition and inadeguate medical
care {Jolik e¥ z}i.. 17BO). Ratavirus was Ffirst detected
andg reported in man in Australia in 1973 by thin section
elegctron microscopic examination of duodenal iriopsies
pbtained from children with acute diarrhoea. Since then,
wman rotavirus has been incriminated as the most important
pathogen associated with non-bacterial acute sporadic castro-—
ehteritis (Maiva et 28l.. 977: SBamantarvy et al.. 19B2) as
well as epidemic forms of diarrboea  among infants and vourtg
children (Sengupta et al.. ;982). A high proportion of
Nigerian children suffering fram acute gastro-enteritis have
been shown Lo be infected by rotaviruses {(Dossetor et al.,
1979; Somwallk et al., 1984y Paul and Paul, 19863 Fagbami
et al,, 198B7). Rotavirus is less commpn in bthe firskt six
months of life or after two years but affects most commonly
the &~24 wmontbhs aged children (Mahalanabhis, 19802 Soenarto
et al., 1981).

Hotgvirus infection has been shown to be influenced by

climakic conditjions (Moe and Shirley, 1982). Relative



humidity has an aporeciable effect on the survival of
yotaviruses. Rotaviruz in faeces survives best at  the two
estremes of relative humidity rapidly loosing infectivity at
intermediate ranges. the jogwer the temperature, Lhe better
iz the swvival of rotavirus (Mos and Shirley, 1982)., In
developed countries with a temperate climate, prevalence of

raotavirus shows marked seaspnal variation with peak during

vinter segason (Davidson et al-» 1973: Bryden et al.,
1975; kKapikian et al., 1974} . Hotavirus infection in the
tropics is poorly documented (Suzuki et aj.. 1981). The

question of seasonality of rotavirus in the tropics is not

canpietely resolved (Fagbami et al-, 1987, ¥Fersonal
Communication) . Frhere have been few reports regarding
tropical areas. In studies from Costa Rica and Venezuela

little or Po seasonal variation in occurrence was observed.
However in survevs from India and Bangladesh. rotaviruses
have bheen found mostly in stool samples from diarrhoea cases
during the dry season (WHO, 19B0).

Rotavirus infection hag been associated with doo—owner —
ship and the presence of children less than two vears old in
the household. UDogs may serve as either reservpirs of human
vraotavirus or sow ces of faecal contamination to the household

(Engleberg et af. . I982).

AIMNS AND ORJECTIVES

Thig study is aimed at determining the prevalence of

rotavirus, the possible predisposing factors and seasonal



vari1ations 1n the occurrence of rotavirus infection 10
Jos,

the studv 15 1mportant and necessarv since there 15 a
dearth of i1ntormation on the epidemiological wmarker of

rotavirus i1nfectiron 1n the countrv.
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CHAPTER 2

REVIEW OF LI FERATURE

2.1 Biglogical characteristic of rotavirus

FRotavirus jpcliude some maior etiologic agents pf infan-—
tile diarrhoea in bumans and several other animals. In
humans, they cause acute gastro-enteritis in infants  and
young children {(McNulty, 1978; Kapikian et al., 1976).

The virus derives its name from a latin word “rota”
meaning wheel-like due (o the appearance of the intact
particle which is suggestive of a wheel with a bub, short
spnkes antl a well detined rim (Flewett e+ al., 197453 WHO.,
19890} .

Rotavirus is morphelogically similar to other sembers of
the family such as reovirus, orbivirus and cytoplasmic poly—
hedrosis viFus {Mitsumobi et al.y 19831, however
rotaviruses are slightly smaller than reoviruses. The
capsomere arrangement of the puter capsid of orbhiviruses is
aften obscwe (Mathews et af.. 1979). Human rotaviruses
are morphologically similar and share ce&rtain comnon antigens
Wwith animal rotaviruses. Complement firxation test has shown
that the human rotavirus is closely related to at least four
atvimal roptaviruses namely: Nebraska cald Diarrhoea virus
{NCDV) , Epizootic diarrhoea of infant mouse (EDIM), Simian
Agent (SAL1T), and the Offal agent (0) of calves and sheep.

infact the four antigens can be used as complement



fixation antipens for the detection of rotavirus
infection ip man (Kapikian ¢ zt. ., 1973).

Rotavirus is 70 nm in size and has a double-stranded RMA
it linear seaments (WHO., 19B0), the genome consists of Gl
segments (Mitsuwboi e¢ al.. 1983 Rodger e¢ 3i.. 1981
Gorzilia et a2l.. 1983:; Rixon e+ =al.-. 1984). ie genomic
double—stranded RNA is enclosed within a double-lavered
protein capsid formed By five structural polvpeptides (Novo
and Esparza, 1981; Ericson et alf., ie22). Hotavirus
possesses naked nucleo-capsids with two clearly defined cap-—
8id ghells, both having icosabhedral symmetrv. tOuter capsid
is prohably comppsed of 32 large ring-shaped cCapsomeres AS
revealed by fine structure glectron microscopy., Ihe capsid
is composed of numerous subunits arranged in the ring-shaped
(hexagonal ) patterns and many of these subunits are shared by
adiacent cells (Jolik et al.. 19BO). There is an electron
densed centre about 3B nm in  diameter referred o as the
core, ihe two particle types are the rcomplete, smooth or
tuter shelleq particle measuring 70 nm and the incomplete,
rough or inner shelled particle measuring about O nm
(Bridger and Wonde, 1978). Suruki et af-. (1981} reported
threw tvpes of virus particles; double-shelled particlesg 75—
B85 nm in diameter, single-shelled particles &4-6B pm in
diameter, and electron denssed nucleoids or cores 32-40 nm in
diameter, Tabul ar structuwres, similar in diameter to the
single-shelled particles have been reported in the ocytopjash

and puclews of infected MRLOd cells {Suzuki ¢ ajf.. 19Bi).



fhe wvirus particleys have been observed in the dilated
reticulo endoplasmic reticulum (RER) , nuclear anvelope
(parinuclear space), viroplasm and lysosome-like bDody. Thes
outer ehell has been shown to have been acquired py budding
through the membrane of the dilated reticulo endoplasmic
reticulum (Suzuki et 2)., 1981).

Much work on the polypeptide compasition of rotaviruses
Iras pegen concerned with busan and cald  rotaviruses. fhe
structure of rotavirusesz has revealed a rangae of 8-10 poly-—
peptides with mplectlar wiights between 15-130 = 109 {({ieh,
1984). Iwa proteins present on the outer capsid of rotavirus
Vol and vp7 elicit antibodies capable of neutralizing virus
infectivity (Bastardo et al.. 1981; Matsuno and lnuovye,
1983; kKalica et al-, 1981). The major polypeptide com—
ponent of the outer capsid layver -~ Yp7 is glycosylated
{Roager et al., 1981} and coded for by genomic segment 8 or
9 depending wupon  the virus strain (Both et ail.. (1964) .
Mare than one polypeptide may be involved in the neutraliza-—
tion reaction (Beards et /- 1980). jhe group antigen ig
located in the inner capsid layer (McNulty, 1978). Cross—
newtralization tests stbwow that apart from group antigen,
species cpecific rotavirus antigens also exigt and reside on
Lthe puter capsid layer of the virus (WHG, 1980).

Serotypes are probably nunercus and cross—react. Sero—
tvpes as described by Kapikian et alf., (198B1); Zissis and
Lambert, {1978) were based on differences in the maior inner

capsid polypeptide which is specified by the sixth genomic



segment. They proposed that rotaviruses distinguished
on the hasis of differences in the sixth genomic segment by
complement fixation tests should belong to different
subgroups while those distinguished by serum neuwtralization
shauld be zaid to be of different serotypes, Serotypes of
rotavirus are defined by neutralization of virael infectivity
and to date seven serotypes have been identified, +fouy of
which (serotypes ji-4) are +ound in humans and five (serolype
3~7) in animals. Two different serotvpes of rotavivus have
been jdentified in pigs (Bohl et ai., {984).

The wvirus antigen has been detected in the cytoplasm 12
houre after infection and cytopathic etfects occurred 24
hours atter infection (Suzuki ¢+ al., 1981). Intracyto-
plasmic inclusion bodies of different sizes and shapes have
beer demonstrated in MALGY cells (Hoshino et af., 1282y .
Replication aof the virus in cell cultures is dependent on
tr-ypsin (MchNulty et af., 1979). the virus is released by
budding leading to steady-state infertian (Jolik et al.,

15980) .

2.2 Clinical mani festations

Ciinical signs of naturally occurring rotavirus infect-
1ons in animals have been described (MoMulty, 1978). Limilted
information pn experimental infections in humans is avail-
able, Rotavirus infections in  human neonates are often
asymptomatic (Fagbami et ajl., 1987 Personal Communication),

whereas those occurring in older children are usually
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associated with gastro-enteritis. Infection in adult
animals and bumans i=s less severe  (MocMulty, 19783 WHiD,
19807 . Futhermare, evidence now suggests  that rotaviruses
may also be involved in causing severe gastro-enteritis in
adults, particularly the very old (Echeveria et ai-, 1978).

The incubation period for rotavirus infection ranges
from 1-7 days but it is wusually less than 48 houwrs (WHO,
1980 . McNulty (1978) rveported a relatively shorter incuba-—
tion periocd of about 13 pours. Characteristically, the onset
of the disease it heralded by one or twa episcodes of vomiting
with subsequent appearance of diarrhoea (Jolik et aI.,
19805, Fhus the prominent early symptom of rotavirus infect-—
ion in man is vomiting (Flewett and Wopnde, 1978). The
predominant symptoms in man and animals include diarrhoea
which ococurs Z2-4 days after onset of disease, depression,
anorexia, severe dehydration and electrolyte imbalance (WHU,
19803 Engieberg et al., 1982). Otitis media and respira—
tory symptoms have been reported ajthough there was Mo
evidence o indicate they were rcaused by the virus, the
disgase can be fatal in both humans and animals (Snodgrass
el al., 1974; WHO, 1980).

The course of the disease is usually 4-8 days with virus
shedding for up to 10 days although Flewekt et? al-, (1273)
have described diarrhoea in a child which lasted for mare
than 30 days with virus shedding in faeces for up ta 23 days.

Gther than acute gastro-—enteritis, infection with rota-

virus is associated with complications such as intussuscep-—



tion of children with gastro—enteritis, self-limiting
dastro-enteritis bleeding, development of “fatal Reve's
syndrome" and severe central nervous system manifestation,
encephalitis and hemolytic syndrome or disseminated intravas-—

cul ar coagulation.

7.3 pathogenesis

Most information about the pathological changes caused
by rotavirus infections has come $rom studies on experimental
infections in animals (McNolty, 1978). The pathological
studies suggest that virus initially invades the epithelium
0f the duodenum and upper small intestine. The villous epi-
thelial cells of the small intestine are the principal site
of the virus replication (FoNulty, 1978). The virus antigen
hag alsp been detected by immunofluorescence in the epithe—
lial cells of Lhe colon, and the caecum of infected jambs
(Snodgrass et al-, 1977). Hi stopatbological changes have
been noted in the stomachs and lungs of infected pigg and
lamphs (Shnodgrass et al., 1977). Rotavirus has been isola-—
ted in cell culture from extracts of mesenteric lymph noudes
from a patient with chron’'s disease (WHD, 1980). It has been
suggested that rotavirus may also rcross the placepta and
infect the foetus which will be born with iofection or acti-
vely acquired immunity {(WHO, 19803, the histopatholagical
changes in calvés and children naturally infected with rota-
viruses have been shown to be similar (Bishop et ajf-4s 1973)

It is documented that rotavirus multiplies with production of



infectious particles in small bowel enterocytes (WHOU,
1980) . Ihere 1s no evidence to suggest that this occurs
anywhere else, Some patients have had associated respiratory
Symptoms bult in humans, the virus has not been demonstrated
in respiratory tissues or gastric contents (WHO, 1980).

From these studies rotavirus infection results in a
sequence of events occurring in the small intestine. These
inciude infection of the absorptive villous epithelial cells.
Villi are transiently denuded and shortened, replacement of
the tall columnar villous epithelial cells with cuboidal or
squamous cells, lymphocytic infiltration of the villous lami -~
1'a propria characterized by increased number of reticulum
like cells and repair (McNulty, 1978; WHO, 1980). It has
been proposed that upper intestine epithelial cells are init-
1ally infected and subsequently the infection progresses pose—
teriorly down the intestine. The changes are said to coccur
in a cephalocaudal direction and suggest that much of the
diarrhoea may be due to 1loss of absorptive capacity in the
small intestine (WHO, 19803 Bohl et al., 1984). Infected
cells are lost from the tips of the villi and are replaced by
immatwr e cells from the crypts (Snodgrass et al., 1977).
IThese immature epithelial cells have reduced level of disac—
charides and possibly alsoc an impaired capacity to absorp

glucose and galactose (Bishop et al., 1973). Ihis decreased
ability to wutilize dietary lactose results in accumulation of
lactose in the large intestine, where by virtue of hypertonicity

prevents absorption of water from faeces and excert a positive
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dehydrating effect (Pichulty, 1978). Infected celly are
rapidly gdegenerated which accounts for the appearance of
virus—infected cells in faeces a few days after onset of

svmpltoms {(Jolik €+ a227., 1980).

2.4 Imaanity

Natural resistance to rotavirus is lacking in all ages
in humans and animals alike (MeRulty, 19783, Antibodies pave
peen detected in persons convalescing from the disease
(Engleberg £¢ al.., 1982). Sero—epidemiologic studies have
shown that wmost children acquire antibodies to rotavirus
peture three veare of age {(Yolken ¢ a21.. 1978).

Most new bhorns shedding rotavirus in  stani have passi—
vely acquired antibody in the =era. Serum antibody has
littie protective effect on rotavirugs infection (Faghami et
al., 1987, Personal Communication}, this is probably due to
the absence of newtralizing antibody in  the serum to infec—
ting serotype (Burwith et al.. 1981), It is probable that
intestinal immunity of a level sufficient to prevent re~
infection vf the ogut lasts +for not more than six wonths
following infection esperially if the virus is circulating in
the adulescent adult pepulation  (WHO, 1980; Engleberg et
al., 1982). lghA specific antibeody has peeny Ffound in  the
colostrum and brsast of lactating mothers in a number of
countries, however the role of breast wmilk in protection
against rotavirus infection iz not clear. tleleans and

Holmes, (1981) reported that antirctaviral 1A combined



with inhibitory capacity found in breast irilk could

effact pratection but may be pf a short duration.

2.5 Epidemiol ogv

Despite the strikingly different sanitary conditions
from one part of the worid toc another, early exposure tOD
rotavirus infection is universal {(Engleberg el 3i.- i987).

Rotavirus gastro-enteritis is generally a disease of
infants and voung children and appears to have a world-wide
distribution {WHO, 1%80). Rotavirus is the single major
agent csusing gastro-enteritis in children less than two
vears of age {(Mahalanabis_, 1980}, with O-4& monthsg age groud
children being most commonly affected (McCormack, 1982). The
virus has been associated with non-bacterial actute sporadic
gastrp-enteritis (Maiva ef al., §977; Bamantary et ai.,
1982; Saha et al.,. 17284) as well as epidemic forms
(Senagupta et al.. 1981: Faniker €t al.. 1984).

Saveral species of newhornp animals are susceptible to
infection with bhuman rotavirus (Yolken et al. 17278) .
Rotavirus has been demonstrated to cause diarrhoea in mice,
calves, piglets, foals, young rabhits, deer, chicken,
turkeys, goats, kitten, chimpanzee and gorilia (WHO, 1980},
however the epidemiology of rotavirus infection in animals is
not well understood. An apparent association of other agents
including bacteria, viruses and alsc environmental stress
with increasing severity of the disease in naturally accur -

ring epizootics has been observed {(WHO, 1980).



f1ll  evidence to date indicates that rotavirus
infection spreads by faecal-oral-route through contaminated
obiects and throuah cross-infection. Since the incubation
period for rotavirus is short (1-2 days), it is probable that
most infections 1n early life occur as a result of post-

par tum contact with i1nfected persons or environment (WHU,

1980) . fhe intestinal tract i1s the site of rotavirus
multiplication. lhe virus is excreted in 'grge amounts in
faeces. About 10¥Y - (0% viral particles can be present
per aram of stool (McMulty, 1978). A respiratorv mode of

soread has also been proposed by some workers and remains a
possibility (Lewis et al.. 1979: Foster et al.. 1980z
kvaw et ai., 1983).

Fotavirus wiil usually affect humans regardless of age
and sex. Infection of adult humans and amimals has been
documented (McMNulty et al-. 1976). Adult humans infected
with rotavirus show mild symotoms of diarrhoea or subclinical
infection probably due to active immuinity and therefore serve
as carriers (Rowland et al-. (978). Neonates infected are
often asymptomatic (Fagbami et al-- 1987, Fersenal Communi-—
cation). Whereas rotavirus infection in voung children 15
usially assoctrated with diarrhoea (Faul and Erinle, 1982).

Climatic ronditions have been shown to influence rota—
virus survival {(Moe and Shirley, 1982). Relative humidity
has an appreciable effect on the survival of rotaviruses.
Folavirus in faeces survives pest at two extremes of relative

humidity, rapidlv losing infectivity at intermedjate
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ranges., fis for the effects of temperature, the lower
the temperature, the better is  the survival of rotavirus.,
The higher temperature has unfavourable effect on rotavirus
sUutrvival compared with the lower temperatures (Foe and
Shirley, 1982). With ng seasonal wvariation in temperature,
relative humidity may influence the epidemiology of rotavirus
infections more (Dossetor et al., 1279).

Rotavirus infection in the tropics is poorly documented
(Suzuki et al., 1981). There have been few reports regar-—
ding tropical and subtropical areas. In Costa Rica and
Venezuela, little or N seasonal variation in ococurrence was
ohserverd {WHO, 1380 . Hihile surveys from India and Bana-
ladesh, rotaviruz infection was found to occur mainly during
the drv season (Maiva ef al-, 1977: Rlack et al., 1980} .
Paul and Erinle, {1982} in Ife, Nigeria demonstrated a highevr
prevalence of rotavirus during the dry than the rainy sgason,
Dossetor et al-. (1279) in Zaria, northern Nigeria showed a
prevalence of &1 per cent during the rainy season; while
tbomwalk et al.., (19B84) in Zaria showed an incidence of 18
per cent which was wvery low compared to Doassetor and co—
warkers findings. The fairly constant temperatwea and
relative humidity prevailing throughout the vyear in most
tropical and subtropical countries will not cause the
survival rate of rotaviruses tg vary during most moanths of
the year; explaining the absence of a well-defined seaconal
variation (tloe and Shirley, 1982), However in =sopme of the

ttopical countries where relative bumidity 31s variable
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during the year, the incidence of rotavirus tends to
increase with relative huamidity (Al-Nakibt ed¢ al-. 1780,
Differences in epidemiological patterns of childhood raota—
Virus infections hbetween different tropical countries are
minor and probably due ta the methods of selection of
patients and diagnosis of infection (Scenarte et al.,
1981). By contrast, in temperate climates, a clear winter
pealr of rotavirus infection bas been shown, bhoth in pNorth
America (Kapikian et af., 1976}, PBritain {(Bryden #{ al.,
197%9), and Melbourne, Australia (Davidson et al-y 1275).
Winter months in these countries have a lower temperatyre ard
increased humidity. The low temperature will permit pro-
longed swvival of rotavirus on contaminated surfaces
a2lthough relative humidity is not optimal (40-&0 per cent).
This may lead to higher infection rate during winter campared
to oummer when the temperature iz higher and relative
bumidity not significantly different (Moe and Shirley, 1982).

Dog ownership, presence of children less than two years
old, and sacio-—economic status have been shown to predispose
o rotavirus infection (Maiya et al., 1977; Totterdell s¢
al., 19803 Engleberg et al.., 1982). A survey carried out
during an epidemic of diarrhogea on an India Reservation
associ ated dog ownership and presence of household contact
undeyr the age of 2 years with rotavirus infection (Engleberd
et al., 1982). Pogs may serve as either reservoirse of
human rotavirus or as  sources of faecal contamination of the

liousehold; while children under the age of two years opld



in diapers are likely sources of faecal contamination 310
# household (Engleberg et al-, 1982). A survey in South
India revealed that incidence of rotavirus i1ncreased 10
children of low socio-economic level (Maiya et al., 1977).
Several nosocomial rotavirus epidemics involving neo—
nmatal nurseries have been described (lotterdell et ai.,
1980). In one of the outbreaks, it was shown that neither
materpally acguired serum anlibodies to rotavirus nor anki-
body to rotavirus 1n breast milk correlated with protect:on
euainst rotavirus 1nfection itlfTotterdell et al., 1980) .
Breast milk could effect protection against rotavirus infect-
rton but may be of & short duration {(Mcleans and Holmes,

1981).

“e«b paboratory Diagnosis

For the determination of viral infections, comman
methods employed include neutralization test direct, and
1indirect tmmunof luorescence, indirect hemagglutination,
complement fixation and Enzyme-linked Immunosorbent Assay
(Bidwell &t al., 1977).

DViagnosis of rotavirus infection is usually based on the
detection of the virus or viral antigen in faeces or intes—
tinal contents. In human infections, large number of
rotaviral particles are excreted in stool (McNulty, 1978).
the optimal period for virus detection is within the first
3-S5 days after onset of symptoms (WHO, 1980). Diagnosis

becomes easier when virus particles are first of all



concentrated by ultra-centrifugation (Bishop &t al.,

1974) , or when viruses are clumped together by 1mmuns
electron microscopy using antiserum (kapikian et ai.,
1974) . Ilhe presence of rotaviruses can be detected by

electron microscopic examination of faecal extracts pbtained
during the acute stage of gastro-enteritis. All rotaviruses
from whichever species look alike in the electron microscope.
Nevertheless, considerable diversity exists among them which
are only detectable by ismune microscopy ({(Bridger, (980),
Enzyme Linked lmmunosorbent Assay, i1mmune adherence reaction
(Kapikian et al., 1981), and serum neutralization (Beards
et al., 1980).

For many specimens containing little or no live virus,
serotyping methods are not applicable. For the measurement
of rotavirus antibody and detection of rotavirus strain and
serotypes, a variety of tests which include radial imnuno-
diffusion, indirect immunotluorescence, complement fixation
test, 1mmune electron microscopy and Enzyme-linked [mmuno-—
strbent Assay are used (WHO, 1980, Radial jmmunodiffusion
is used for group specific rotavirus antibody while indirect
mmunofluorescence 1s used for wmeasuring antibody titers
against human rotavirus (WHO, 1980). Enzyme-linked reaction
with suitably absorbed antisera gives rapid methods for
determining both the subgroup and serotype of rotavirus 1N
faeces (Thouless et al., 1978). 1The Enzyme-linked Immuno-—
sorbent Assay (ELISA) is a sensitive, repraoducible test for

the detection of rotavirus antigen (Ekern et at.,



1980) . It utilizes an enzyme as the immunoglobulin
mar ker. Reagents used are suitable and non-hazardous. The
technique has no concern about the concentration of virus
present in the sample (Ekern et al., 1980). The principle
of ELISA depends upon two assumptions: that the antibody
attaches Lo the solid phase support yet maintains
immunological activity and that the antibody complex can be
linked to an enzyme and retain immunological and enzymatic
activity {(Ekern et al., 1980}, Ihe double sandwich ELISA
vields objective results and is extremely sensitive for the
detection of rotavirus (Yolken et al., 1978). ELISA is a
more sensitive technique to use for detection of rotavieus
infection, particularly 1n collaborative studies in which
transport of specimens may be a problem (Soenartao et al.,
1981).

the counter—immunoelectrophoresis (CEIF) technigue is
convenienkt, rapid, reliable for selecting rotavirus antigen
and more sensitive than electron microscopy (Graubelle et
al,y 1277); ihis procedure camnot be used to quant:itate
antigen but as a screening tool.

[mmunoel etrophoresi s is a simple and sensitive
diagnostic procedure, This problem of non-specific
tluvorescence may occur though this may be overcome by
separating the antigen by immune precipitation prior to
staining. This makes the method laboriocus and time consuming
when done on large scale (WHO, 1980).

Radiormmunoassay gives comparable results with 1momune



electron microscopy (kalica et al-, 1978). This
technique however , requires radiocactive, unstable, hazardous
v eagents and a sophisticated, expensive equipment,

Hemagulutination and complement-fixation tests are gquite
sensitive, but not all rotavirus isolates will hemagglutinate
and sometimes faecal material will be anticomplementary
HMohamned et al. s i978). One limitation of the complement
fization test is that it does not distinguish between
antibodies of different species origin (MWHU, 1980).

Radial immunodiffusion (RID) is another simple and cheap
method for detection of group-specific rotavirus antibody
(WHO, 1980).

Early attempls to propagate rotavirus of human origin in
cell cultures were difficult and unsuccessful. Studies on
human rotavirus have been bhampered by the difficulties of in

vitro cultivation and especially ot its serial passage in

cell cultures. However, these difficulties have now heen
largely overcome by incubating rotavirus inoculum with
trypsin in the maintenance medium. I|he beneficial effects of

trypsin for the isolationn and propagation of rotaviruses have
been exploited by some workers (Urasawa et al., 1981;
McNulty et al., 1979). Ihere are few reports of successtul
isolation and growth of rotavirus from calves, dogs, chickenh
and jnfants without the use of trypsin (Hasegawa et al.,
19823 Hoshino et al., 1982). Ihe need for tryp=sin as an
aid in the isolation and replication of rotavirus from field

specimens depend to some extent on the strain of rotavirus
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(Qjeh, 1984). Human rotavirus has been isclated 1N
cultures of HMALDV4 cells a stable cell line derived Ffrom
enmbryonic rhesus monkey kidney (Sata et al.-, 1781).
Intracvtoplasmic inclusion bodies of different sizes prodused
by Fotavirus on FMAIO4 cells have been reported (Hoshino et

al 1982). Human rotavirus {Wasbtrain? has also been

b
cultivated in African green monkey kidney {(AGHK) celils

(Alteburg «¢ al., 1980).

2.7 Frevention and control

1he control of gastroenteritis in developing countries
is focused on the reduction of incidence, morbidity, and
mortality of disease by means of socigeconmic improvement,
educration and child bealth caraea. Immunoprophlaxis againstg A
target enteropathogen such as rotavirus becomes scientifi-—
cally rational (Schoub and Berkawitz, 1783). Reduction in
death rate could be realized by adequate oral rehydration of
infected children especially the severely dehydrated patients
Wwith intractable veamiting (Sack et al.. 1978). hral—
glucose electrolyte sclution is normally being administered.
Breast-milk has been shown te contain  antirotaviral Igh and
trypsin inhibitory content which could effeck protection
against rotavirus infection for a ghort duration (Mcleans and
Holmes, 1981). Rotavirus intection in infanty receiving low
levels of antirotaviral IoA and low trypsin inhibitory
capacity is similar to that of bottie-fed infants. Uhile

intants receiving high levels pf both antirolaviral Tgh and
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lacteal trypsin inhibitorvy contents have substantially
reduced infection (Mcleans and Holmes, 1981).

Studies in animals have clearly demonstrated that local
antibody to rotavirus in the lunen of Lthe semall intestine
rather than serum antibody 1s of primary i1mportance to
resistance to rotavirus-induced diarrhoeal i1llness  (WHD,
19803 . Fassive protection requires making efforts to
maintain rotavirus antibody 1n the i1ntestinal lumen, in
addition to the blood stream of the neonate (Bridger, 1980).

A volunteer study also revealed that intestinal fluid
response to rotavirus can be transient as observed in animals
(Kapikian ¢t al., 1980). Kapikian et al.-, 1983 orally
challenged volunteers with human rotavirus strain D {(Subgroup
Y, serotype Wa) and diarrhoeal 1llness occurred twao to four
days after inoculation.

Viral shedding was detected in some volunteers whereas
some developed serologic evidence of infection. lThe presence
of preinoculation serum  immunofluecrescent antibody to rota-—
virus strain D or high levels of neutralizing antibody to Wa
buman rotavirus correlated with resistance to diarrhoeal 111-
ness.

A heterotypic human or animal rotavirus might be useful
in immunization of humans against rotavirus (Kapikian e¢
al., 1983). Knowledge of the factors influencing suscepti-
bility to illness due to rotavirus in humans remains scanty
and eurh information is essential for successful development

of 1mmunoprophylaxis (kapikan et al., 1983).
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CHAFIER 3

FMIERTIALS AND METHODS

3.1 Materials

1 Microtitre pipettes of 50 pl, 100 pil, 1 w1l and a 10 mi
‘Flow laboratories, U.K).

Sterile bhijouw bottles for stonl sasples collection.

Lo

% Bottles for storage of reagents.

4 Gallenkamp centrifuge.

3 An incubator set at 3I72'C.

& Ay Enzyme~linked Immunosorbent Assay reader (litretek
Muitiskan, Flow laboratories, lrvine Scotland, U.K).

7 A guction deviece for faecal extracts aspiration.

8 Test faecal samples and rotavirus negative faecal sample
9 Reagents:

Feagents used for the test were obtained from Hoechst
U.K Ltd., Fharmaceutical Division produced by Behring
Institute.

Feagents for antigen detection by Enzyme-linked Immuno—

sorbent Assay (ELISA), include the following:

i) Enzygnost Reotavirus (Ag’), test plate consistimy of 96
reaction wells (coated wWwith simian rotaviruas (SAT])
antiserus for rabbit.

11) Rotavirus antigen (Ag'} for Enzygnost (positive Ag’



control

1ii) aAnti-Rotavirus/Aalkaline phosphatase coniugsate for

Enzonost Rotavirus (fAg’).

iv) Supplementary Reagents for Enzygnost:

(a)

1=3)

{c)

(d)

Substrate lablets

P—nitrophenyl phosphate

Substrate Buffer

Di ethanol ami ne 100 ml

MaCl». GHp) 102 g (0.T mmol)

PH waz 9.8 and the total volume made up to one likr ®

with distilled water.

Substrate Soclution

For gach test plate, the substrate solution was pbtained
by dissalving two substrate tablets in 10 ml of substrate

buffer.

Dilution Buffer

Sterile phosphate buffer pH 7.0

Tween 20 40.0 ml
Sodium azide 9.2 g
Fovine protein S.0 g

The voiume was made up to one litre with distilled water



(@) Washing Solut:on

Fhosphate butfer py 7
lween (R} 20 200.0 ml
Steri1le 20 - fold concentrate

the volume was made up to one litre with distilled walter

(f) Stopping solution

2 MaOH.
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3.2 METHUDS

3.2.1 Btudy area

Jo= js a town in Northern Higeria. It is in the guinea
savanna region located about 1,159 ahove seq Ievel and one oOf
the coldest areas in the country. The town experiences
significant variations in temperature and relative humidity
compared with the southern and western partzs of Higeria. it
is characterized by two major seasons: a period of dry season
trom November — March and a period pf rainy season from April

— QOctoher.

3.2.7 study population

fhe subiects +for thie study consisted of four hundred
and forty twe infants and voung children with acute diarrhoga
0 — 5 years old attending clinics and hospitals in Jos from
May 19846 -~ Apri)l 19872,

3.2.3 Faecal sample aollec?igg_

Fresh stool samples were callected from bthese children
in sterile bjijou bottles. Collection was done by keeping the

Bottlie directly in position of the anus of a defarcatino

ehild, A questionnaire was used for obtaining information
concerning each patient. The information contained in the
questicmnaire basically include age , weight, previaus

diarrhoeal therapy, presence of other children less than two

vears o0ld in the household, sowece of water for home use,
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type pf Ffood, maijor sSymptoms presented by diarrhpoeic
children {diarrhoea wae defined as +the sudden onset and
passage of 34 lowse and watery stouls per day), type of
community and the socio-economic status of the patients was
grouped hroadly into high and 1low. Children of the 10w
socin-economic status were from poor rural, and urban
famiiies whose income per month wasg less than twa hundreg and
fifty paira,

The =tool samples ceollected were ctored at —-20°C
initialiy in the various cliniecs and hospitals where they
were collected. However, at the end of each month, samples
were brought out and transported to the Department of
Microbiology, Ahmadue PBello Universily, Zaria in  a {cleman
cogler lined inside with ice or {freezer packs._ lime taken
for gpecimens transportation each month  was ;ppraximately
three hours,

On arriving Zaria, specimens were again brought out and

stored at —~20°C until when required for analysis.

3.2.4 Preparation of faecal samples

Samples stored at —-20°C were brought out and allowed to
thaw after which 0.1 ml Ffaeces was mived with 0.4 ml of the
dijution buffer in a MacCarthney bottle. This was then
shaken to form a good suspension. The 5u5pensiun.was centri-—
tuged at approximately 2000 xg for abnout five minutes. The
supernatant wasg kept in the refrigerator overnight ang the

Enzyme~liniked Immunosor bent Assay used to test the samples.
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3.2.5 Freparation of the Reagents

Reagents were prepared in actordance with bBehriog
Institute instructions for Enzygnost Hotavirus Antigen

detection by Enzvme-linked Immunosorbent Hssay.

(i) gEnzygnost Rotavirus {(Ag') Test plate
The test plate was opened from the narrow side of the
bag, removed from the pack, labelled anid allowed to stang for

about five minutes at room temperature before use.

(ii) Rptavirus Antigen

Using dilution buffer, 1:640 dilution of the antigen was
made. lThe remaining uwndiluted rotavirus antigen was dispen—
sed into sterile i iow bottles using sterile pipettes. lhese

were stored at —20°C in aliquots until when required.

{iji}) onti-Rotavirus/Alkaline phosphatase coniugate for

Ehzygnust Rotavirus

A 1:35 dilution of the coniupgate was carried out hy
mixing 0.1 ml of alkaline phosphatase conjugate with 3.4 ml
dilution buffer. The remaining wndiluted coniwgate was
dispensed into sterile biiou bottles and stored in aliguots

at -20°C until when needed.
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{(iv) Supplementary Reagents

Ihese include substrate tablets, substrate bhuffer,

dilution buffer, washing splution and stopping solution,

{a) fhe substrate tablets and substrate buffer were wsed for
the preparation of the substrate sclution. For each test
PFlate employed 10 ml of substrate buffer was pipetted into a
sterile bottle, allowed to come to room temperature and then

twiy substrate tablets were disscolved in it.

th) Dilution buffer

Ihis was removed from  the refrigerator and brought to
room temperature. Using sterile pipettes, the required

amount for use was withdraws.

(c) Washing solution {concentrate)

fhis was warmed before use by swirling in tepid water in
order to re—dissolve crystals present. {hen (:20 dilution
was made by taking one part by volume of concentrate to 17

Parts by voiume of sterile distilled waler.

{d} Stopping solution

The stopping sclution contained 2N NMalH and 0.05% ml of

this wag added to each test well,
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3I.2.46 Frocedure for EnzymEjlinked Immunosorbent Assay i
Firstly, 0.13 ml of the centrifuged supernatant from

the pegative conkrol sample was each placed into the Al and

A12 wells of the test plate using a pipette. Later, 0.15 ml

each pgf the centrifuged supernatants from the test samples

Wwas pipetted into each reaction well. Then 0.15 @l of the
diluted rotavirus antigen (positive control} eth was
tispensed inta the last wells of the +irst and walfth

cexlumns respectivel y. the test plate was incubated for two
hours at 37'C in & humidified incubator on top of a plastic
container which was a poor conductor of heat,

The faeces dilutions were suctioned—off at the |end of
incubation period and 0.2 ml of the diluted washing splution
vas pipetted into sach well. This was suctioned otf ang the
PHocess repeated twice. The washing solution was allowed to
stand for 1-2 minutes to prevent non-specificity of tests.
The pext step was the addition of 0,05 m) of the diluted
enzyme conijtgate solution to sach well after which the plate
was jncubtated for one howr i the humid  incubator Tet at
S7*C. 1he enzyme coniugate was suctioned-off and washing was
tarried put thrice using the washing spiution. Substrate
solution was added in 0.1 ml amownt to each reaction wel}] and
incuhbation done +4or 30 minutes in bemid  incubator set  at
37" C.

At the end of the period, enzyme reaction was stopped by
the addition of the stopping solution 2N MalOH) and the

yellowish-green colour reaction was evaluabted within one




hour . lest sanples were evaluated both visualiy by
reading in indirect day light against a white background. A
sample was considered positive when a vellowish-green colout
teveloped in  the test well and the negative well remained
coliourless., However, the degree of positivity of the samples
werg further confirmed by taking photometric readings using
an ELISA reader (litretek Multiskan, Flow laboratories,
Ivvine Scotland, U.K).

ihie absorbance of the liguid content of each well was
read at wavelength of 403 nm against 0.1 ml of substrate
salution plus O0.03 ml of stopping sclution as reference
solution. lha reference solution was in a normal, uncoated
microtitre plate with round-bottomed wells for adiustment of
the pholtometesr.

A reaction was considered positive when the absorbance
was at least 0.195 A above the value measured for the negative

controel.

%.3 Data analysis

Dalta was analysed statistically by means of odds ratio
and chi-square (X%} (ests. A probability of 0.05 or less
was regarted as significankt for the X2 —~ test while a value

greater than one was regarded as significant for odds ratio.



CHAPIER 4

RESULYS

Itz monthly prevalence of rotavirus in Jos during the
period of study May 1986 —- April 1787 is as shown in Table 1.
Uut of the fouwr bundred and forty two disrrhoeic stool
camplesz analysed, rotavirus was detected in one hundreyg and
forty six (33.0 %). Ithe prevalence nf rotavirus correlated
with climatiec changes. the prevalence of rotavirus was found
to be higher during the dry season 38.7 % (November -~ Harch)
than during the rainy season 21.4 % (Aprit -~ Uctober)s
stthough two peaks {(Navember — HMarch) and {(duly -~ August)
carresponding to dry and rainy sSeasong were observed, The
risk of rotavirus infection was high in  the months of March
{3.1), January (4.1), November (3.&), February (1.4, NHugust
1.9y, July (1.3} and December ((.3); while infection was iow
in the other monthe.

fhe prevalence of rotavirus varied with mean relative
bumidity {(Figurs 1). A significant relationship was noted
tiet wren the mean relative humidity and prevalence of rotavi-—
rug (ro= 0.68; P ¢ 0.03). It seemed that the two extremes of
mean relative humidi by ad intluence on the prevalence of ro-
tavirus, In this study, it was noted that ag mean relative
bumidi ty decreases, rotavirus detection rate increases. there

ways no clear-cut relationship between the prevalence of rota-

virus and mean minimws and mpean maximum temper atures (Fig.Z).



table I Hanthly prevalence of rotavirus in children with acube

diarrhoea in Jos between May 1985 and April 1987
Fhanber of stool Ho. poeitive Fercentage Hdds -
tlonth samples tested for rotavirus positive ratin
May 33 b 14.73 0. %4
June 29 1 3.9 .07
Jialy z4 13 1.30
fiugust 30 i4 44,7 }.90
SHSeptember 89 22 29,7 Q.b7
ot ober 72 B 11.1 0, 2%
Novembher 36 23 63.9 3. 60U
December 36 13 ig.v 1.30
January 21 14 &S, 7 4,160
Febrouary 24 15 62,5 3.40
HMar ch 21 15 71.4 H5.10
ipril 15 2 13,53 0.}
443 146 3I0 % T
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Ratavirus was detected in stools of infants and child-
ren ot all age groups (Figure 3). Age haed & significant
statistical influence on the prevalence af rot-avirus (p <
Q.Q5) ., i highest percentage of rotavirus positives was
found in i1nfanty O-4 months (44 2%) With increase in age,
ratavirus detection rate was found Lo decrease pxcepl in the
age group 25-36 months. Children ©O-& months o©ld bad the
bighest risk of infection (odds ratio = 1.561).

Sex of the child hadg no significant influence on the
' equency of rotavirus (P > 0.05). Both sexes were equally
aftfected with frequency being 35.1 4 and 30.1 % in maleg and
females respectively (Table 2).

The most significant risk factor for rotavirus infection
vias the type of feeding. fhve freguency of rotavirus infec—
tion in the breast-fed, Fformula-fed, pap~fed and adult food-
ted infants and children is as shown  in Table 3. Uut aof the
189 breast—fed diarrhoeic children tested, 90 (42.3 %) were®
positive for rotavirus, ihe freguency of rotavirds was 15,74
formula-fed, 25 %4 pap-fed, and 22 X in adult food-fed infants
and children. Breast-fed infants and children had the bigh—
est risk of infectiaon (odds ratiao = 1.17).

Arimals ownership (Yable 4}, presence of children less
than two years of age (Vable 5), sowrce of water for home use
{lable &}, excreta dispasal J(Table 8}, sociao-economic status
(labhle 9}, type aof community (urban and rural), Table 10 wer®
rmt gignificantly associated with rotavirus infection

(P>6,.035).
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iable 2 Age and sex distribution of rotavirus cases

Sey
fige (months) - Male Femal e
T No No % No No %
tested positive positive tested positive positi.
£ & i 38 SO0 6z 23 37.1
7 12 90 27 30.Q &8 20 29.4
13 ig 58 g 23,7 21 9 235.4d
19 21 23 8 34.4 16 2 223
23 26 ig 8 42.1 2 3 S3.7
37 ~ &0 13 1 7.7 7 2 28.6
- 25% 91 5. 1 183 55 30.1




lahle 3 Rotavirus intection in retation to type of feeding

o, of stool Mu,. positive A Udel
Feeding samples tested for rotavirus positive ratio
Brreast 189 80 42.3 .17
Breast,
formula, Pap
and pdull foenod 2 o 33.0 1.01
Breast gz formula 73 22 3.1 0,87
Breast and Fap &2 18 22.0 L
Fap 1 1 25.0 a. &4
faul t Food 41 2 21.9 .57

Faormuia 44 7 15.9 .87

——
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fabhle 4 Fotavirus ind 0 - o+ din relation to animals in bhe
househo! d

—— —

Animals in : o Mo positive “

the household . o iested for rotavirus positive
Vonkey 2 2 {000
Cat and Dag £ & 6b- 7
hicken 12 5 ai.7
Sheepn 13 5 38.5
By other (s) 33 i1 A3.3
Ng animals 258 &4 Te.b
Uitag &4 20 3i.3
Cat 45 12 2&.7
aat S 1 20,0

Cattle 1 O 0.
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fahle &5 Fotaviruzs infection in relation to children less
than two years old in the bousehold

ihildren less No. positive Fercentage
than 2 yrs old Mo, tested for rotavirus positive
Mot stated 7 1 14,3
Lhildren present 138 45 2.6
Mo. of children absent 297 100 33.7
Table & lhe prevalence of rotavirus in infants and young

chrildren with ard wibthout previous therapy

- ——

Iherapy N, positive Fercentage
Nag, tested for rotavirus Fosi kive

Iherapy oiven 184 &0 32.6

Mo therapy 250 8& . IS

Tabie 7 FRotavirus infection in relation to source of water
for home use

——

Source of wabter Mo, positive Fercentags
Mo. tested for rotavirus Fosilive
Sty-gam & 3 SO0
lap 335 112 35.4
izl 38 30 LY -

L
i
o
o

Not stated

—



lable 8 Kotavirus infection in relation to eicrets disposal

Ehl'_:-l_' ela disposal No tested Mo positive F er-:._e_lrl._aae
for rotavirus Fositive
Fit Jatrine 57 121 15,9
Water svstem q2 12 31.7
Hueh 89 ] 280.2
Mot stated b i 25. 0

fahle 9 Socio-economic status and rotavirus infectian

Soc:o-l_eccmmuc Mo tested Mo posityve Fercentags
atatus for rotavirus Fos: bive
H1gh 33 7 21.2
Low 409 1329 33.0

—_—— —— e —

lebie 10O lype of community and rotavirus infection

lype of commung bty No. tested Mo, positive Fer centage
for rotavirus Fosi bl ve

Not stated 1 0. 00 GO0

Urban 354 11& 32.7

Fur al 87 S0 34.5
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The frequency of detection of rotavirus was highest
iy the Child Welfare [linic {lable 11}. However i general,
there was na statistical significant differenceg between the
various locations of sample pollection (F>0.059).

labhle 12 shows the major sywptoms exhibhited by LEhe
diarrhoeic children., fhe clinical syndrame was found  to
consist basically of wvomiting, fever and respicatory

Problems.
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1ahle 11 Rotavirus distribution pattern in different
locations (Clinics/Hospitalse) in Jos

Location Nz, tesled Mo, positive PercEntEE;_
for rotavirus FPositive
Vom Christain Hospital 11 2 18.2
Jantkwainn Hospital 33 b 17.4
dos Uiy, Teach, Hospital 9 2 22,2
Mamgarawa linic a2 30 29.4
Maternity Hospital 191 &9 T4.0
lvdunwada Llinic w7 22 38.6

Child-weldfare clinic ai 19 B VI
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lal:xle 12 Major svymptoms exhibited by the diarrhoeic children

ﬁainr symptom Mo tested No positive Percent&g
for rotavirus Fositive
Uiarrhpoea and respiratory 2% o 20,0
Diarvhosa only &7 24 29,7
Diarrboea and vomiting a6 27 3.4
Diarrhoea and fever g9 29 32.6

Diarrhoea, fever,

vomi ting and respiratory 43 15 34,79
Diarrhoea, vomiting, fever 92 34 37-G
Marrhoea, vomiting, resp. 15 é 490, 0O

Dt arrhoea, fever, respiratory 20 10 40.0
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CHAPTER 5
DESLUSS TUN

the prevalence of 33 per cent in this study shows that
rotavirus is a pathdgen invaived in acute gastro-enteritis in
children V-5 vears old in ‘Jos. Alrearly rntavirug.has peen
eatablishéd as.a cause of acube diarrhoea in man and asnimals

itn many parts of the world (MoNulty, 19783  Rowland et al.,

19803 Domsetor ef al., 19793 Davidson et al.. 1973;
Stintzing ¢ al., {9H1; ?amantary et al., 198BY; Fagbami
et al., 1987, Fersonal communication) .

This finding is comparable to those obtained in aother
arpas: F7.8 per cent in Addis  Ababa  (Stintring & ai.,
196813, 38 per cent in Michigian (Burwith et al.. 1981y, 38
per cent in  Yogyarkarta, Indaoresia (Soenarto ed af. . 1981},
4G per cent  in Rhodesia (Cruikshan and Zilberyg, 1974), and
41.8 per cent in Forto fMAlegre, Brazil dering a 12 month
period of study (Jose et &1-, ivg8x). In contrast, much
higher prevalence of rotavirus infection has been reported in
some parts; 51 per cent in an Indian Reservation (Engleiberg
et af.y, I98F), &1 per cent in Zaria, .northern i geria
{(Dossetor et  aif., 1979 and 70 per cent  in gouthern India
town (Panilker et al.., 1983). Lower prevalence of 13.8 per
cent in Ife, Nigeriae (Paul and Erinle, 1982), 17.4 per cent
iﬁ Barn jui , Central aAfrican Reﬁuhlic {beorges et al., 1984)

and 22.4 per cent in Calcutta, lIndia (Saha et al., 1584)
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have also been reported. in general, a variable
vrobtavirus detection rate of 7-70 per cent has been reporied
WHG, 19805 .

{he monthly prevalence of rotavirus varied significantly
during the twelve month period ot studv., Robtavirus was fourd
to peocwr throughout the  year wilh higher prevalence during
the dry than bthe rainy season. Two peaks of rotavirus acti-—
vilty (July to August) and (November Lo tltarch) corresponding
tag rainy and dry seasons were observed. Generally, the ave— .
rFage mean temperature Qaried very littié while & « ieant
variation in the mean relative homidity occur red thrnughn@t
the year in Jos. During the dry season in Jos, the mean rel-
ative bhumidily and temperature are wusdally low. fhe results
obtained suggest that a seasonal vartakion in rotavirus acti-
vity o - - and alsc indicate that alterations in relative
humidity may influence the curvival of rotavirus mpore than
temperature in Jos, MNMiogerjia. Fhe two peaks observed in this
study, ococurred at the two extremes éhigh and low) values of
relative humiditby. _The'rainy season peak (July  to August)
May pe due to the high relative humidilty observed  during
these months (3.7 per cent and 84.9 per cent). This is
t ‘e to the finding of Deossetor ot al., {1979 whn
reporfed an  incidence of 41 per cent in Zaria, northern
‘Migeria during the last months of the rainy season (Beptember
to October)., During this period, the mean relative hunidity
was as high as 70 per cent for each of the twe months.  The

dry season peak (November to March) which was higher than the



rainy season peak, .currespnnded ta low relative humidity
(253.6 - 45.5 per cent). This finding is in agreement with
similar Survaeys caonducted in Nigeria. Pauwl and Erinlie (1982}
in Ife, Nigeria showerd higher prevalence of rotavirus during
the dry seasan when relative humidity was low. Faghami e¢
al., (1787, Fersonal Communication)!, showed a significant
higher incidence of neonatal rotavirus infection during the
dry geason (9 per cent) than the rainy season (2 per cent) in
Ibadan, south-west of Nigeria. However, this results seesw
ol top agree with that of a pilot study carried out in Zaria
during the dry season, in the months of February and Ma;ch
vhich showed a low prevalence of 1B per cent (Gomwalk et
ai., t1984). tow relative humidity eeems a more important
ciimatic factor than the high relative humidity in intluen—
cing the ococwrrence of rotavirus in Jos. Relative humidity
has been shown in a study carried out in Birmingham, Britain
ta have an appreciable effecl on (be survival of rotaviruses.
Rotavirug in faeces survived best at two extremes of relative
humiditf rapidly loosing infectivity at  intermediate ranges
where relative humidity is wvariable during the vear, The
incidence of rotavirus infection tends to increase with
environmental relative humidity (Al-Nakib e¢? 7., 1780).
Recent ocibservations in different settinag ha?e revealed
the importance of climatic factors in the epidemioiogy of
rotavirus infection <(Kapikian et ale, 1976; Faul and

Erinle, 1982; Konno et af.. 1983; Makino #f aj., 1983).



Irn developed countyri1es  wikh & lLenperate climate, L
tiear  winter  pear bhas been reported 100 Northh fAmerica
iKapikyran et al. . 1976y, Britain {(Bryden et al., 1973).
Winter months 16 these countries have a low temperature and
Ingh reiative homidr by,

P fen studies  from developing countries with 2  swub-
tropical climate have also demonstrated seasonal variabions,
Albhough ther e has not been evidence of a giear correlalbion
with ciimatic factors. Stintzing et al-, (198Bi) in fddis
Ababa found twa peats, one 1n the rainy season (June, 42.7
per cent) and the other in the dry season (November , Z6.4 per
crent)  which suggested a wvariation in the occurrence of
¢t Obavirnss: however with no correlation to climatic factore.
Cruikshanik and Zilberqg, (19767 1n Rhodesia reported a peak
tNcraence 1o ihe cold months May Lo September, which is alco
4 dry season. Soenarto =i al.. (19B1) in vogyakarta
Indonesia reported peak rates of excretion nof rotavicus
Ofourring during the dry season (July to Septemher ' ; and also
during the rainy seasan (February to March).

In studies from Costa Fica arnd Venezuela jiltle or no
seasmmal variation tn occurrence has been observed; howsver
th studies 1n Rangladesh and in Calicut and Veliore, India,
rotavirus have been found most freguently 1n stool sampleées
iram gy arrhoea cases peluween llovember and March which are the
coolest months of year MHO,1980). [t is posssibhie that this
abparenl ceasonal varir1atron observed might be due o the non—

propurtronal ity of the number of samples coliected each month



This could have resulted in the vartation of ihe number
of positives obtained.

Hotavirus was found affécting mostly the O-& months age
group infants, with increase in age, prevalence was found to
daecrease except i the age group 2E5-34 monthe., This finding
parallel similar results obtained by same workers. Fau)] and
Fawul (19846) in Nigeria showed that bhabies Iess than one year,
ware more affected by diarrhoea caused'hy raotavirus and that
infection was mpst prevalent in the 2-&6 months age group.
Beorges et af., (1984} found that rotavirus was most
frequent among children less than one vyear old. He also
showed that this incidence decreased in children more than
one year of age, and rotavirus was not identified in children
clder than B vyears old. The increase in the prevalence
obhserved in the 25-34 months age group thildren may he due to
the small number of camples that were available in this age
group .

Report=s from aother communities are different. Infants
less than six months of age have not been as comnonly affec—
ted by rotaviruses as yaunq children. Rotavirus has been
detected among infants and children of all age groups with
h?gher incidence (54 per cent) in the & months o one year
age gtroup Y e al., 1984). Rotavirus is less comeon in
the first six months of life or  a+tEr 2 vears but affects
most commonly  the 6-24 months age children (Hahalanébis,
1980; Soenarto et al., 1981}, The -6 wmonths age group

children are most commonly affected probably this indicates
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early exposura to the wvirus as a result of Cross--
infeckion in nospital nurseries; Several nosocomial
epidemics involving neonatal nurseriss have been reported
{Intterdell et ai., 1FBO)., A increase in the resistance
tno rotavirug associated disease hag been shaown to occur with
8ge in animals but variable (Bridger et al.. {780).

Rotavirus infecktion was more comnon in infants who were
breast—fed than those who were npot. It has been shown that
breast-mnilk contains some antibodies that may effect protec—
tion of the neonates against varipus infections during the
first few months of ltife; however this study does not support
a prokective role for breast—feeding. This finding agrees
with the finding of Gurwith e? ai.s+ (1981) who showed that
r&tavirua infectinn.was as cammon in infants who were breast-—
+ed as in thozse who were oot It contrasts the +in§ing oF
Mclreans and Holmes, (1981} who showed a signifiéantly 1ower
iheidence of rotavirus in breast—fed than bottle—fed neonates
and trypsin  inhibitors in human colostrum and milk might

¢ protection of peonates against yotavirus infection in
the first five days of life. However the likelihood of
rotavirus infection in infants receiving milk containing jow
levels of anti-rotaviral Igh combined with low trypsin
inhibitory content is zimilar to that of hottle-fed infants,
Infants receiving high levels of Iga and trypsin inhibitory
cantent have substantially reduced infection rate (Mcleans
and Holmes, 1981,

Fresence of children less than 2 years of age was not



a=vsociated  with rotavirus infection. fhi=s dome, ok
agree with the result obltained in 2 study carried oat 1n an
Indiran reservation which strongly associated the presence of
8 house haold  contack nnder two years of age wilb rotavirus
revfec b, Most chiidren under two years are in diapases an’
trave  heen incriminated as litely s=souvrces of faecal
contamination in the household (Engicherqg ef aj., 198D).

lihe presencs of animals wasg not associetey wilth
rotavirus infection. Tt is probable that ammals 10 Ihe
househaid may nolt serve as reservoirse for rotaviens even
thouglk: rotavirus infections have been demon<strated 1n
different animal speCies, Engleberg et #l-4 11982)
imcrimnated co-habibation with animals especrally dogs as 4
ireirhood predisposing factor to rotavirus infeclion, Pher e
152 litbtlie 1nformation as to whether adult animais may bes
cRreriers or 1ntermittent  sheddere of rotevirus (David et
al,, 1982).

The administration of diarrhoea therapy had po influerce
o rataviras infection. Oral rehydration therepy such a%=
gdlucase electrolyte oral rehydration splutioon (OES] 16 meant
to prevent  rehydration and not directed against robtavirvs.
Iher etore virns sheddinge in sltoois of nfants  and children
may =bi1l ocoar even when this 15 administerea,

Socio-gconomic otatus of the +tamily of the infants and
young chaidren was nobt found to be associated wii th rotavyrus
1nhdectyon, Scoenarto  ef 3i.s (19810 tn Yogyarlgaba,

lodunesia reparted a similar observation. He showed that the



prmpnréion of children infected with rotavirus bore no
relétionahip to socio-economic status of the family. Maiya
et al., (¥977) reported a different finding which shaowed an
increased in incidence of rotavirus infection of low socio—
economic status,

Yhe major symptoms exhibited by the diarrhoeic children
include vaomiting, Ffever and respiratory, Similar observa-—
tions have been made ﬁy Englieberg et al., {1982 and
Gurwith et al., (1?81?. The involvement of respiratory
signs suggests a synergistic effect between rotavirus apd
respiratory viruses. ﬂﬁltiple infections with a variety of
potentially pathogenic wmicro-~organisms are mare common than
infectionﬁ with a single micro—organisem (Bridger, (9280},
McMulty (1278) has reported clinical signs which may include
.depressinn, anorexia, vomiting, diarrhoea, dehydration and
death.

The location of sanple callecfinn showed no significant
influwence opn rotavirus infection. Even though some o+ the
clintcs/hospitals were located in rural areas, rotavirons
infection has been shown to be universal despite the sanitary
conditions from one part of the world to another (Engleherg
et ai., 1982). Fagbami et al., (1987, Personal Communi-
v -1 reported a significantly higher overall incidence of
neonatal rotaviruws infection in the rural  communrity (21 per
cent) than in the urban (4 per cent? which contrasts with
this phservation. [t appears that the survival of rotavirws

is favoured more by climatic factors such as  Jow relative



humidity v~ -~ rran non-sanitary caonditions.

The Findings of this astudy suggests an apparent seasanal
variation in the ccocurrence of rotavirus in Jos, Migeria with
low relative bhumidity being the most  important influential
climatic factor. Maore long term surveys of this Ring are
important to clarify and resolve e seemly apparent

discrepancy in ths tropics.
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ROLE OF ROIAVIRUS DIARRHOEA TN CHILDREN, JOS, NIGERILA

Guestionnaire

Sampie Number Date —

Hospital Number

Name ' ——

Source of water for hone uses

Well i ap Uthers (Sopecify)
Feeding:
Freast _ . Fomulea ' {ithers (Specifv)

Disposal of Excreta:

Flush tgilet Fit-latrine Bush

aijor sympbom

Vomi tting

)i arrhoea

Fever

Respiratory

Previous diarrhoea therapys:

Yes L Mo ——
Presence pt . . children less than two years of agers
yes Mo

Arimals in Household:

Bog ' Horse

{-at fronkey S
Goat ___ . Cattle__
Shedap thers (Specify)

Twpe of Communikbys

Feur al b ar

1% Sacio-economic Status:

High L.ow




