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MATERNO-FETAL HAEMATOLOGGICAL RELATIONSHIP IN MALARIA AT
MONGOMO, GUINEA EQUATORIA |

Jimoh, A. A. G.

Obstetrics and Gyoaecology unit
Regional Hoapital, Mongomo Wele-Kzas,
Guinea Equatorial

Correspondence to: Dr. A. A. G. Jimoh
Department of Obstetrics and
University of lorin Teaching Hospital
PMB 1459, [lorin, Nigeria
This study is aimed to determine the sffects of maternal and fetal parasitaemia on maternal and fetsl hasmoglobin, A

ninc-month (Janusry - Beptember 1997) prospective study was carried out at the labour unit of the Regional Hospital
in Mongomo, Guinea Equatoria. One bhundred and twenty-four patients with singleton deliveries were gtudied. The

i iptevalence rates of maternal and fetal parasitacmeia wers 102 (83.25%) and 33 [36.61%) respectively. The mean

maternal haemoglobin was 10.1i + 135 gm/dl, thoss with parssitaemin 9.26+0.85 gw/dl and those without
parasitasmia 11.45+1.20 gm/dt (p<0.005). Thers is a close correlation betwesn maternal parasitaemia, worsening
matcraal haemoglobln level and fatal paresitsemia [p<0.005 df=3 95% CIJ. Fetal parssitsemia is siguificantly
commoner in fetuxes with severe mnaemia compared to those with negative fatal parasitaemia {p<0,008). The author
emphasiged curative treatment of all pregnant women at the first antenntal onre visit to ke sapplemented by
adeguate prophylaxis throughout pregnancy. Choice of diugs for treatment and prophylaxis must be gulded by the
local sensitivity patterns sud safety profiles of the drugs to the mothers and the developing fatusen.

INTRODUCTION e fetal parasitization, and to determine the
Malaria infection remains onc of the effects of maternal and fetal parasitaemia on
most serious tropncal diseases in many parts maternal and fetal haemoglobin.
of the world. Currently over 300 million MATERIALS AND METHODS
cases of malaria are reportcd annualiy, This prospective cross-sectional
about 85% of these from Afnca (1-3). Two to study was carried out within a- nine months
three million deaths are esumted to occur period (January-September 1997) at the
annually with over 90% in Africa alone. ‘Hospital provincial de Mongomo, Guinea
Malaria infection has profound effect Equatoria® on all women who delivered at
on pregnancy outcome and neonatal life. the labour unit of the hospital. All the 124
Plasmodium falciparum infection prevalence women with singleton deliveries were
increases in early pregnancy (9-16 weeks unselected and included in the study as
gestation] and parasite density is also they presented at the labour unit. At:
increased in  pregnant women (4-6). delivery, a 4 millimeters venipuncture
Consequently, materno-fetal complications sample of maternal peripheral blood was
such as anacmia, abortions, stillbirths, collected and a standard glass micrescopic
prematurity, intrauterine growth slide preparation of the mother’s peripherat
retardation, hypoglycaemia, cerebral malaria blood was immediately prepared from this
and even maternal mortality have been and labeled “A”. Each newhorn's peripheral
reported in pregnant women with malaria (1- blood sample was obtained through a heel
5, 7-10). prick, and a thick blood film sample was
The aims of thizs study are to prepared on the glass microscope slide “B”.
determine the prevalence of maternal and Each slide was stained with Geimsa stain
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after adeguate dchaemoglobinization and
examined under the light microscope using
the X100 oil immersion objective. A positive
alide is one that contains any of the
parasites. No species identification was
done. The cyanmethaemoglobin technique of
Hacmoglobin determination described by
Decle and Lewis (11) was adopted.
RESULTS

The prevalence rates of maternal
and fetal parasitacmia were 102 (82.25%)
and 33 (26.61%) respectively. The mean age
of the women in this study was 26.86 £ 8.09
years, those with parasitaemia 22.54 £ 4.30
years and those without parasitpemia 2580
¥ 3.36 years (p<0.005). (Tablel). The incan
maternal haemoglobin was 10.11 * 1.35
gmfdl, those with parasitaemia 9.26 * 0.85
gm/dl and those without parasitacmia
11.45 = 1.20 gm/jdl (p < 0.005). Severe
anemia (haemoglobin < 7 gm/fdl) was seen

in two wemen both of whom had maternal
and fetal parasitaemia. When compared with
those with mild anaemia {72% and 54.5%
maternal and fetal parasitaemia respectively)
and without anaemia (63.3% and 22.2%
fetal
respectively), it is obvious that there is a
close between

parasitaemia, WOrSEening

maternal and parasitaemia

correlation materna!
maternal
haemoglobin level and fetal anaemia. {p <
0.005, di = 3, 95%CI).

The mean fetal haemoglobin was
1237 * 164 gm/dl,
parasitaeria 11.46 £ 1.23 gm/d]l and those
without parasitaemia 1368 % 0.82 p <«
0.005). Table 2 fetal

haemoglobin concentrations in fetuses with

those  with

shows mean

or without parasitaemia. Parasitaemia is
gignificantly commoner in fetuses with
severe anaemia compared to those without
parasitaemia {p<0.005}.

Table 1: Prevalence rates of malaria parasitaemin in mothers and babies

Greup Positive Parasitaemis (%) Regative Purnsitasmia (%) | Total (%}
Maiernna) 102 {82.25) 22 (17.75) 124 {100}
Fetal 33 {26.61) 91 {73.39} 124 {100}

Toble 2: Mean valuss of maternsl and fatal indices in all

wornen and in those with pozitiva and nsgutive parssitasmia

Varishie All Patients Foaliive PFegative ¥ Value
. Paranitasmi Purasiteemis
Mean age (years) 26.56 + 8.9 72.54 + 4.30 2580 + 26 P<0.005
Mean maternal haemoglobin (gm/df) 1011+ 135 9.26 + 0.85 11.435+ 1.20 P<0.005
Mean fetal haemoglobin (gm/dl) 12.37+1.64 n46+1.23 13.68+0 82 P<0.005
DISCUSSION West African countries had relatively lower

The p:'evalcx;ée rates of matcmal

study were 82.25% and 26.62%respectively.

" These values are higher than the studies of .

Lamikanren (12}, Uko et of {13), McGregor et
ol (6), Morgan {14) and Ezeoke and Braide
{15} but lower than the values of Tanzanian
{16) and Congolese (17) studics. A cursory

look at these studies may suggest that the
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values than the East-Central African
countrica‘.. this study inclusive.

.+ This study has also shown that the
ma‘tem;l. pa;';lsitaemia predisposes o
maternal anaemia, placental parasitization
and consequently fetal parasitaemia and
anaemia (Tables 1 and 2). The presence of
the parasite induces haemolysis of both

parasitized and non-parasitized red blood



cells in both the maternal and fetal reticulo-
endothelial systems {1, 4, 5, 7). Haemoglobin
F {fetal haemoglobin) is said to confer some
resistance to parasitization and subseguent
haemolysis of fetal red blood cells {1, 4, 7,
18). This,
uteroplacental

coupled with the protective

barrier, may be partly
responsible for the lower prevalence rates for
fetal parasitaemia and anaemia. Fetal
anaemia has been suggested in this study to
positively correlate with the level of fctal
parasitacmia.

Increasing maternal paragitacmia, if
not propeirly treated, increases the risk of
poor fetal outcome, The authors support the
line of management proposed by Ogunhode
et al (19)
treatment for all pregnant women at the first
antenatal visit ¢t be supplemented by
adequate prophylaxis throughout
pregnancy. It is hoped that this will reduce
the prevalence rate of maternal malaria in
pregnancy with its attendant maternal and
fetal complications. Advent of drug
resistance has made this propesal more
difficult clinical settings and
consequently, the choice of drugs for
treatment and prophylaxis must be guided
by the local sensitivity patterns and safety
profiles of the drugs to the mother and the
developing fetus {20). Cost is algso an
important consideration since one of the
goals of good antenatal care ig to provide for
as pessible.
Suppiementation of antimalarial prophylaxis
with haematinics have been shown to be

beneficial to all pregnant women in endemic

which emphasizes curative

in

many woinen as

areas, particularly primigravidae, some of
whom were shown to significantly grow more
and had less anemia than the control group
who were not supplemented (21).
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PREVALENCE AND DISTRIBUTION OF RUMINANT TRYPANOSOMOSIS IN
BOKXOS LOCAL GOVERNMENT AREA OF PLATEAU STATE, NIGERIA

1Kalejaiye, J. O., \Omotainge, 8. 0., 20moogun, G. A.

Weterinary and Livestock Studies Diviston,
Nigerian Institute for Trypanosominasis Research, Vom
iDirectorate, Nigerian Institute for Trypanosomiasis Research, Enduna

Correspondence to: J. 0. Kalejalye

The seasonal prevalences of typancsomosis wan investigated in Bokkos LGA of Piatean State, Nigeria. A tota) of 740
animale {684 cattie and 56 sheep) were bled during the dry and wot sessons. The standard methods used ware simple
random wnd jaguler venipucture. Standerd parasitological methods were used to determing the infection rate. In
caitly, the findings showed an infection rate of 11.7% while in sheep it was 17.9%. Peak infection in animals was
during the end of the ruiny season and bepinning of dry season [Beptember-December). Complementary mice
inoculation tests revealed 83 sud patent casss and are recommeonded sn a confirmatory diagmostic techuigue

INTRODUCTION
Typanosomaoests, caused by
pathogenic trypanosomes Typanosoma spp)
transmitted through tsetsefly (Glossina spp}
is a disease unique to Africa, affecting both
humans and domestic animals. Symptoms
of the disease are similar to those of other
blood parasites, and include a general loss
of condition, fever and anaemia. In acute
cases, this might progress to internal
haemorrhage and following invasion of the
nervous system, coma and death (1). There
have been reports of animal typanosomosis
from different parts of the country including
the high plateau of Jos: Bassa, Barkin-Ladi,
Jos North and Jos South LGAs [3-3). This
might have informed.-the inclusion of the Jos
Plateau in a nationwide programme under
the

Research Project ((NARP).

National Agricultural

this

auspices of
Thetelore,

study was part of the epidemiological survey

of African animal typanosomaosis carried out

by Nigerian Institute for Trypanosomiasis

Research.
MATERIALS AND METHODS
The survey was conducted in

Bokkos Local Governmeni Area of Plateau
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State during the months of June to January
cutting across both dry and rainy seasons.
The epidemiological survey took place in six
villages. Samples were taken from cattle
(Bovine) and sheep (Ovine). A total of 684
cattle and 56 sheep were sampled. The
breeds of animals consisted of West African
Dwarf (WAD), Yankassa, Uda and
crosses, for sheep and Zebu for cattle.

About 5 mls of plood was collected
from the jugular vein of each: animal into
Bijou bottles containing EDTA. The bottles

their

were labeled senally and the breed. and sex
of the animals bled indicated. Screening of
the blood for typancsomes was carried out
usiné the standard detection techniques
(wet, thin and thick ' films) for ' quick
by haeh‘lat'ocrit

assessment and

centrifugation technique (HCT) for accurate . |

diagnosis (2). Also, the packed cell volume
(PCV) of all animals was recorded using the
microhaematorit method. Mice ,inoculation
test was carried out for all suspected blood
even if resunit

the parasitological was

negative.



RESULTS

The results of the survey are shown
in Tables 1, 2, 3 and 4. Out of a total of 684
cattle, 80{11.7%) were positive for various
typanosoma species. In sheep, out of a total
of 56, 10(17.9%) were positive. Tables 1 and
2 also show the distribution of infections
encountered in the six villages outlined.
Table 3 shows the sex differences and the

PCV (packed cell volume). Table 4 shows
that the peak infection in animals was
during the end of the rainy season and
dry season

beginning  of (September-

December], Mice inoculation tests carried
out revealed 83 subpatent and prepatent

infections.

Table 1;: Bovine trypanosomosis in six villages in Bokkos LGA of Platenu
Survey area Number of Number of positive animals Total positive
animals T. sivax T. congelense 7. brucei
Bokkos 115 8 - 7 15
Maltol 134 5 6 12
Ruwi L69 7 - - 7
Richa 117 9 3 1 17
Kukuf {(Marina) 31 19 4 - 23
Kamwaj 68 - 6 - 6
Totsl (%) 634 48 (60.04* 19 (23.3) 13 {16.3p 0 ({11.9)
* = % of species over total number of positive cases,
** = %, of total positive cases over total sample aize.
Table 2;: Ovine trypanosomosis in six villages in Bokicoz LGA of Platean
Survey area Number of Numbaer of positive animals Toltal positive
animals T. vivax T. congolense T. brucel
Bokkos 13 - - 3 3
Maltol ) - - -
Ruwi |19 2 2
Richa 10 - - R T
Kukul {Marina) 10 3 3 4i +
Kamwai
4 ) 1 2 )
Total £4) 56 1 [10.0)~ & {(50.0)* 3H¥0.0) 10 (17.9)**
* = % of species over total number of positive cases.
** » % of total positive cases over total sample size.
!
e
f el AT
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Table 3: Prevaisnce pates, packed cell volume and sox differences of

trypanosome-infected animals
Animal Sex No. of sample Wo positive (%) POV %)
apecien [Mean * HE)

Cantie M 180 22122 250*30

F 504 S8 (11.51) 27130

Total 634 80
Sheep L 20 3115.0) 21.3%1.2

F a6 7 {19, 4) 24.2*2.0

Total 56 10
Grand Total 740 90 (12.16}

Table 4: Prevalences of typanonomosis among eatile and during
Aiffevent monthe of the year
Month Number sxamined Number positive % positive
June 120 [ 5.0
July 85 7 8.2
August 110 9 81
Seprember 11 11 10.0
October 103 20 194
November 62 17 27.4
December 48 15 15.3
Janpuary 51 5 98
40 90 12.15
DISCUSSIOR With the findings in this study, it

Sequel to the commencement of the
NARP project, of which this study was part
of, there has been report of menace of flies
and typanosomosis from livestock farmers
on the Jigs Plateau. In this study, an overall
infection rate of 12.16% for both eattle and
sheep sugge‘:.st-‘«‘.;;hat typanosomosis is no
longer to be takenﬂ lightly on the Jos Plateau.
It is not impossible to get a higher infection
rate if more ¢laborate study is undertaken.
Stu&ig:‘s carried out earlier showed that in
Barléin'-l.adi and Bassa LGAs (4, 6)
prevalence rafes ranging between 6.4% and
9.1% were rg;r:orded. Acute typanosomosis
was also repdrted in a Friesian herd residing
on a farm in Jos South LGA (5}. Earlier in
1982, Joshua and Ige (3} recorded a 5%
incidence in sheep and goats slaughtered in

the state governmént abattoir in Jos.

<
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has become imperative to carry-out more
elaborate surveys on both the high and
lower Plateau of Jos, to provide explanation
on what is responsible for the change in the
tsetse and typanosomosis status of the
Plateau. The more significant and long term
impact typanosomosis has imposed is the
disruption caused to the development of
sustainable mixed-farming systems and to
the alleviation of poverty.
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This study evaluated the pedipheral leukocyte count and the presence of microfllariss in the body finfds of
onchocerciasis patients treated with ivermectin, Fifty-three patisnts over the age 10 yesrs wers selected from
Ipogun, an onch insis endemic arom in Ondo State, Nigeria. Before and after treatment, all pationts recolived a
parssitological snd clinical examination that included physical examination, palpation of onchocercal nodules,
aszesamient of microfilarial densities in illac crest skin snips, dingnosis of convomitant parasitic infoctions in stool
specimens and total Jeukooytes differential counts. Results indicaied that ivermectin did not induce a decrense in
the total number of peripheral leukocytes but there was & decrease in the nusber of sosinophils. Microfilariss wers
not found in incrense frequency in the wrine, blood and sputum, while the mumber of microfilarias per mg of shin
satp decreased.

INTRODUCTION

Onchocerciasis is a major health vivo has never been observed (6) and the
problem in Nigeria. Epidemiological studies exact mode of antifilarial action. remain
have shown that some communities are unclear.
severely affected by the disease both in the Observations also indicate that
Northern regions and in the Southern ivermectin might not act on the filarial
forested areas with foci of blinding disease parasite directly, but rather, in synergism
found in the Northern parts of the country. with the host immune response (7). Since
Drug treatment and control of ivermectin reduces  microfilariae  of
onchocerciasis have been unsatisfactory in Onchocerca volrulus and the drug acts in
the past. The available drug synergism with the host’s immune response,
diethylcarbamazine (DEC) and suramin are it is expected that the drug would affect the
too toxic for mass distribution. clinical and systemic as well as

The introduction of drug ivermectin immurological balance of the host.
has been responsible for the most recent The present study was designed to
dramatic advances both in disease control examine the eosinophilic leukocytic
{1, 2) and in interruption of transmission {3, reactions to ivermectin provocation since
4). Ivermectin has replaced DEC, and filarial infections are usually followed by
community  based mass  treatment cosinophilia. Tt is also intended to correlate
campaigns against Onchocerca volvulus were the signs and symptoms of the clinical
initiated by the Onchocerciasis Control response and the alterations in numbers of
Program (OCP} in West Africa. Ivermectin is microfilariae in body fluids associated with a
believed to paralyze susceptible nematodes single oral dose of ivermectin in population
by affecting neurotransmission mediated by of people with moderate to heavy infection
gamma-amino-N-butyric acid {5}, but total with Onchocerca volvulus.

immobilization or killing of microfilariae in
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MATERIALS AND METHOD
Patient population and evaluation

' The siudy' was carried out
ipogun, a town in Ifedore Local Government
Area in Ondo State, Nigeria. Previous data
from the study in the area showed that
onchocerciasis is hyper endemic with' a
prevalence rate of 34% for leopard skin, and

in

16% nodular rate {8) which is representative’

of forest type disease. Ipogun is a .rural
community with a population of about 2000
regidents.

Fifty three residents over the age of
10 years comprised the study patients.
Children less than 10 years old, debilitated
individuais, pregnant women and lactating
mothers were excluded from the study.
Patients were evaluated clinically and
immunologically immediately before and
after repeated 150 pg/kg doses of ivermectin
given annually for 2 years. Samples (skin,
blood, urine, and sputum] were collected
before treatment, 2 days, 3 days, 3 menths,
6 months, 12 months and 18 months after
treatment. The patients co-operated all
through in all aspects of the study except
the blood sample at 48 hours and 72 hours.
Clinical  evaluation
examination, specific examination for the
of

presence onchocercal

included physical’

nodules,

assessment of microfilarial densities in iliac ™~

crest skin snips and body fluids, total
leukocyte and differential counts. All the
subjects evaluated met the following criteria;
positive history of exposﬁre in  endemic
regions, clinical symptoms consistent with
onchocerciasis and positive skin snips.

Skin snips were taken with corneo-
scleral punch from both iliac crests and
placed m wells of microtite plates
containing physiological saline. Emergent

.
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microfilariaec was counted immediately and
24 hours after. The number of microfilariae
were counted and scored quantitatively as
reported by Crosskey and Crosskey (9).
Total and differential white blood cell count
Blocd was anticoagulated with 1
mg/ml ethylene diamine tetra acetate
(EDTA) and white blood cell count was done
by conventional methods. Blood eosinophil
count was done by the method of Discombe
{10). Differential white blood ceil count was

done on smears stained with Leishmans

stains.
Body fTuid examination

The sediments of urine and blood
specimens were treated according to

previous methods (11, 12) and were checked
for microfilaria of Onchocerca volvulus. Each
sputum

specimen was preserved with

tincture of Merthiolate and exarnined
similarly like the urine specimens.
Statistical analysis

Differences in means between time
points were compared using student's test
on logarithmically transformed data.
RESULTS
Pretreatment findings

Fifty three individuals aged 15-72
years {mean age 41.2 years) were evaluated
before treatment. All were microfiladermic
{geometric mean 22.72, 1-204/mg of skin)
and 8 Thad detectable

nodules. Thirty two of them were positive for

subcutaneous
leopard skin while ocular examination
showed normal visual acuity except for 7
persons who complained of blurred vision
{Table 1).
Complications during treatment
Fourteen patients  {26.4%)
effects. Two

had
patients
of

moderate  side

experienced severe adverse reactions,



which they received additional treatment

during the follow up period of 3 days.
Skin microfilarial levels

Levels of microfilaraia, assessed by
before

administration, were measured at 6 months

skin  snips  just ivermectin
interval. There was a significant reduction
{p<0.05) in the microfilarial level 6 months
after the lst dose of iwvermectin (Table 2}. Of
the 53 patients, 22 (41.5%) had no skin
microfilariae at the final sampling.
Total Leukocyte and Eosinophil counts
Ivermectin therapy had no effect on
the total leukocyte counts. There was no
the

population or individual level between the

significant  difference  at  either

values and any of the
{Table 2).

contrast, there was a rise in the absolute

pretreatment

subsequent time points In

eosinophil counts two and three days after
treatment. But by the third month after

Table 1: Baselne ch teristios of patients treated
with lvermectin .

No of patients 53

Mean age (Range in kg) 41.2{15-72)

Mean weight {(Range in Kg) 59(34-84)

No of patients with

1. Onchocerciasis 34

2. 7 Leopard skin 30

3. -, Nodules 8

4 Blurred vision 7
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treatment, there was a considerable fall in
the eosinophil count reaching stﬂtlstlcal
significance levels by 12 months HNe
correlation was seen between the reduction
in eosinophil counts and the decrease in
skin - microfilarial levels, nor was there a
correlation between eosinophil level and skin
microfilarial density pretreatment.
Microftlariae levels in the body flulds

No onchocercal microfilaria was
found in the urine, blood and sputam of
patients before and after treatment. It is
worthy 10 note that in 7 paticnts with
concomitant ~ Schistesoma  haematobium
infection, ivermectin was found not to have
any effect S. haematobiwm ova was found in
higher number in 2 cases of patients after
while the number of 8.
haemaiobuirn ova remained the same in the

other 5 patients before and after treatment.

treatment,



Table 2: Skin blogey icrofliafin cousts and periphernl blassd lenlooyte levels in poople
with oschevercizsis over one year of therapy with lvermestin

Parnmater Bafore treatnent Ddays Aideys 3mthe Gmths 12mths 183mths

Mean no of

MF/aldin biopey .72 21.5 45 17.7 5.5 9.6 6.8

Peripheral Blood

Leukocytes 76634 89416 7936 78Y2.7 75228 T6ITS5 8428

Peripheral Blood

Eosinophils 13.6 1854 196 71 8.7 60 a1

DISCUSSION decrease or clearance of the skin
As expected from past studies {1, microfilariae.

13), levels of skin microfilariae decreased
significantly this  period.

Hematological assessment revealed no

during

change in the leukocyte counts. Ecsinophil
numbers decreased significantly over the 18
repeated Such
findings are particularly interesting since
eosinophils have been known to be causally
involved not only in the cytotoxicity to
microfilariac after treatment {14} but also in
the post treatment Mazzotti réactions (15)
and the development of skin pathology (16).

Whether the decrease in biood
eosinophil is the result of the hosts
decreased antigen Iload (reduction
microfilariae) or whether if reflects some
other possible treatment change in the host
unclear. By whatever mechanism,
however, there was a reduction in eosinophil
levels in these patients to less than half the
pretreatment level. Within 2days after
ivermectin was administrated, there was a

months observations.

in
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rise in eosinophil and it has previously been
demonstrated that there
eosinophil levels within the first month after
treatment with either ivermectin or DEC
(17). With ivermectin therapy the rise ocours
more slowly than after DEC treatment,
presumably  because of different
mechanism of action (18) that results in

is a rise in

228

The present finding indicate that
after this initial early post treatment
eosinophilia, there is a continual decline in
eosinophil levels with repeated ivermectin
treatment, suggesting that the patients’ may
be moving towards a normal (homoeostatic)
state (19). ‘The study also
demonsirated the effect of a single oral dose

of ivermectin on migration of microfilariae in

present

patients with a relatively heavy dose of
infection on the skin, After administration of
ivermectin the skin snips count tended to.
decrease with tirne while microfilariae were
not found in the sputum, urine and blood as
reported after DEC treatment by (20). This
finding agrees with that of Richards et af
(21) who also observed that the fall in
skip after
ivermectin treatment was not accompanied

mticrofilariae concentration
by any marked wave of microfilariae in the
bloed or urine.

The observations of Awadzi et al
{17}, Richards et af (21) and Basset et al {22)
suggest that, after ivermectin administration
although some microfilariae may enter the
blood stream (presumably by way of the
lyraphatic system), their numbers are in no
way comparable to those seen after DEC.
Duke (23) also reported that ivermectin-
affected microfilariae may be destroyed in



the lymph nodes and elsewhere more easily
and with less reaction than those unmasked
by DEC and fewer of them may survive the
iymph node network te pass into the blood.
They also observed that ivermectin caused
microfilariae to move from the subepidermal
layer into the deeper layers of the epidermis,
subcutaneous fat, connective tissue and the
regional lymph nodes. They concluded that
the migration of microfilariae from
superficial layers of the skin to the deeper
connective tissues, fat lymph nodes, coupled
with the mild that

surround microfilariae dyving from the effects

celfular reactions

on ivermectin are the main reasons why this
elfective microfilaricide for the control of
onchocerciasis appears to be a promising

chemotherapeutic  strategy, particularly

since it is not associated with severe side
effects characteristic of DEC therapy.
Findings in this study demonstrated
no increased symptoms that would preclude
wide use of ivermectin to treat populations
infected with generalized onchocerciasis.
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Lymphatic fllarlasis caused by Wuchererin bancrofti it a major public health problem in tFopical and subtropical
countries including Nigeria. The real burden of the disense in most endemic regione remains unknown. The nocturnal
perivdicity of the parasites requires purasitologioal examination to be done at night and this is guité dumbersome.
The World Health Organisation recently récommended two rapid methods for the assessment of lymphatic filariasis
{RAGFIL). These RAGFILB methods i.¢. using community health workers and key informants were used to. rapidly
map lymphatic filariasis in Akinyele Local Government arca of Oyo State Nigeria. The prevalonce of hydrocele and
elephantiusis was highly sensitive in identifying this community as endemic for filariasis. The degroe¢ of axzoélation
between finding by health workers and information obtained from the community key informants was high for the
two major clinical manifestation of the discase ured, Community hey informants and health workers did provide
useful information on the prevalence of elintoal filariasis. These observations suggest-thiat the mean number of cases
obtained in the village through key informanta and the examination of health workers for the clinical signs of the
digense may bo consldersd at an initial level to identify endemic aress. The necd to extend this method to rapidly
map iymphiatic filarlasis in Nigeria in discussed.

Key words: Lymphatic, Filariasis, Rapid, Mapping, Asgessment and Health workers.

INTRODUCTION based on mass distribution, one needs to
Lymphatic filariasis is a major understand the geographical distribution of
public health problem in tropical countries. the discase in the affected countries in order
Recent estimates suggest that 120 million to know where to target mass treatment.
persons are infected worldwide (1), The Unfortunately, data on the distribution of
number of people with physical disabilities the disease are not widely available
due either to lymphoedema and hydrocele or primarily because the standard procedures
the new  recognized sub  clinical ‘ " for determining which countries are affected
abnormalities of Iymphatic and renal are cumbersome, time consuming, expensive
function are ¢urrently estimated at 4 million and very intrusive. In areas (almost all)
(1. . where the parasite exhibits a nocturnal
International task force on disease periodicity, parasitological estimations need
eradication identified lymphatic filariasis as to be done at night. This becomes Jogically
one of the six potentially eradicable diseases cumbersome (¢ organize and communities
since there are now goo;:i enough rools to often refuse to co-operate.
combat the disease (1). Global efiorts Throughout the tropical belt of
towards the control of lymphatic filariasis is Africa including Nigeria, very little is known
now based on annual, single dose treatment about the prevalence or distribution of
of all eligible members of high risk lymphatic filariasis such that the expert
communities with ivermectin and committee on filariasis in their 1992 (2)
albendazole to prevent severe mori)idigl and meeting suggested that efforts should be
ultimately interrupt transmission. In order made to ‘collect more information on the
to initiate any disease egntrol programme distribution and prevalence of disease and
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the wvectors espegially from the African
region. Thus one of the jdentified operation
needs is the precise estimate of regional and
burden of
lymphatic filariasis in order to document the

national illness caused by
public health impact of the disease and
formulate control strategies. There is also
the need to have specific knowledge on

distribution to ensure effective and lasting

contrel particularly now that Merck and Co.
the of

ivermectin, are ready to donate the drugs

Ine., manufacturer the drug
free to needy countries.
METHODOLOGY

This study was carried out in
Akinyele Local Government Area (LGA) of
Oyo State Nigeria. Akinyele LGA is made up
of 15 districts with 2 Primary Health Care
(PHC) facilities. Two Rapid Geographical
Assessment (RAGFIL) methods developed by
WHO was used for the study; i. A method
where a large sample of villages will be
surveyed indirectly using questionnaires
directed at key informants and health
workers and ii. A method based on surveys
using rapid assessment techniques viz,
health workers examination for hydrocele
and lymphoedema.

Questionnaires were administered to
leey The

questionnaires were based on itstraments

specific  local informants.
developed for rapid assessment, which were
evaluated at the Rap Workshop in July 1997
{(3). Initial contact was made with district
level authority ie. LGA
medical officer. Key informants from the
of
contacting them were ascertained from the
meeting with the LGA authority. Key
informants include village head, teachers,

LGA chairman,

selected communities and means

health system personnel, market men and
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women leaders, religious leaders and other
leaders identified in the community capable
of responding to the questionnaire.
Questionnaires were evaluated according to
the analytical framework developed at the
Rap Workshop in July 1998 (Absence or
presence of lymphatic filariasis, number of
cases or prominence as a health problem)

Health workers were trained to
screen a random sample of 50-100 adult
males for hydrocele and lymphoedema (this
is the standard RAGFIL. method. developed
by WHO). Only males who have been at ieast
10 years resident in the community were
included in the examination and only
obvious lymphoedema and hydrocele greater
than a tennis balil were recorded as positive.
The examination used the principles of *if in
doubt, leave it out”.

The years of residence in the
community, age and clinical findings were
entered for each subject. The presence of a
single adult male with filarial disease was
regarded as sufficient for classifying a
community as endemic (4}

RESULT

Ninety-five key informants were
interviewed in Akinyele local Government
Area of Oyo State. Key informants were aged
between 21-80 years with a mean age of 41.
Fifty six were females while 39 were males.
The status of the key
informants is given in: Table 1. Of the 95

occupational

people interviewed, 25 (26.3%) have scen
people with lymphoedema in the village. Of
these, 1 (4%) person knew wmore than &
people with hydrocete, while 24 (96%) knew
between 1-S people. Twelve (17.1%) of the
key informants knew people with hydrocele.
Of these, 11 (91.7%) knew between 1-5



people with it while only 1 (9.3%] person
knew more than 5 people with hydrocele.

Tables 2 and 3 shows the records of
the health workers after the screening of a
random sampling of 50-100 adult males in
the selected communities. They diagnosed
19 people as having lymphoedema and 7
people as having hydrocele. Agreement
between findings of health workers and
those of the key informants were significant
{r=0.64; p<0.03).

The cases seen by the heaith
workers complained of periodic fever,
headache and chills particularly in the rainy
gseaszon. Cases seen were between the age
bracket of 28-80 years and all have resided
in the communities for more than 21 years
of their life. Of the 44 health workers
interviewed, 10% have encountered fever
that in patients treated with
antimalarial. Twenty percent of the health
workers observed that very few people in the

persists

village sleep under mosquito bed nets, while
76% observed that no one has bed nets.
Majority of the health workers interviewed
did not know the right cause of the disease
and attributed it to witchcraft and sorcery,
while 4.2% of those intefviewed said
mosquitoes were the source of infection.

Table 1: Gocupational etatus of ey laformants

F__Onm Frequenay | Percantage
Farmer 13 14
Heaith Worlear | 44 47.3

" Tesching F] 22
Actisan 2 2%
Trading 18 19.4

[ Cvil Service 9 9.7
Qthers [ 5.4

Others- Non-working village lesders
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Table 2: Clinical identification of hydrocele by
trained health workers in Akinyule LGA

Age Year of residency Clinical
in the community findings

52 42 Hydrocelie
as [ T3 .
55 [13 -
40 40 - ]
63 28
70 45 “
3] n e

Tabls 3: Clinical identification of lymphoadems
by tralned health workers in Akinysle LGA

Age Yeor of residency | Clinical
in community Finding

8D 44 Lymphocdema

45 45 -

55 32 "

35 ET i

80 35 v

42 21 *

22 22 =

45 26 -

28 128 -

45 33 -

54 31 -

27 7 "

46 42 <

s8 25 -

a7 33 .

48 48 -

79 &3 .

58 36 “

48 kT -
DIBCUSBION AND CONCLUSION

The use of peripheral health swfl
and community key informants in
community level data about lymphatic
filariasis has been explored in many parts of
the world and has been found to be a good
predictor of communities at risk of filariasis
(5. 6, 7). The-observation in this study, like
in those mentioried above, suggest that the
mean number of casea ohtitined through key
informant i&chnique. may be considered at &



primary level to identify endemic areas,
followed by clinical examination by health
workers for clinical filariasis.

This study will go further to rapidly

map filariasis in the whole of Southern

Nigeria. The cost effectiveness of using the
different RAGEIL methods will be estimated
and recommendations made.

REFERENCES

1.

Centre for Disease Control.
Recommendations of the international
task force for disease eradication.
MMWR Morb. Mortal. Wkiy Rep. 1993;
42:1-38

Worid Health Organization. Lymphatic
Filariasis: The distribution and its
control. Fifth Report of the WHO expert
committee on Filariasis, WHO Technical
Report Series. 1992; 821: 1-71

World Health Organization. Rapid
Assessment Jiocedures for Lymphatic
Filariasis. Report on a mmlti-country

il

234

study. Doc. No. TDR/TDF/COMDT/98.1.
WHO Geneva.1998a,

World Health Organization. Guidelines
for analysis of Remo data using GIS.
Doc. No. TDR/TDF/COMDT/98.1. WHO
Geneva. 1998b.

Srividiye » Ilall R, Ramaiah KD, et al
Developmen of Rapid Assessment
Procedure G r the Delinitation of
Lymphatic ilariasis Endemic Areas.
Trop. Med. ... Hith. 2000; 5{1): 64-71.
Gyapong JO, Webber RH, Bennett 8. The
potential r1ole of peripheral health
workers and community.key informants
in the rapid assessment of community
burden of disease: the example of
Iymphatic Mlariasis. Trop. Med, nt. Hith.
1998; 3(7): 522-528.

Pani 5P, Srividiya A, Krishnamoorthy K,
Das PK, Dhanad V. Rapid Assessment
Procedures (RAP} for  Lymphatic
Filariasis. Natl Med. J India. 1970
10(1); 19-22.



AFRICAN JOURNAL OF CLINICAL AND EXPERIMENTAL sICROBIOLOGY SEPTEMBER 2004 155N 1595 "X VOL 5N 3
AJSCEM j H0030%% 2431
COFYRIGHT 2004 AFR J CUN EXPFR MICROBOL

KNOWLEDGE, ATTITUDE AND PERCEPTIONS OF ONCHOCERCIASIS IN A
HYPER-ENDEMIC COMMUNITY OF EDO STATE, NIGERIA
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An evaluation of the knowledge, attitude and perception of Ekpan, @ rural community in Edo State of Nigeris
towards onchocerciasia after 3 years of ivermectin distribution was undertaken. The structured guestionnaire
administered to the pondents d on specific aspects of knowledge, athitude and perception related to the
dizease, its de of tr ission and control activities in the village. Results from the survey showed that 133
{68.6%] had falr knowledge of the discase. All subjects knew the bite of the blackilies was followed by itching but
none knew that bites wete accompanied by Onchocerca volvuluy trunsmission. Level of education influsnced
knowledge of the discasc and the reletionship was statistically significant [P<0.05). Knowledge of the clinical
manifestation was however poor. Majority of the respondents [83.0%) p ived the dis to be due to ather causes
ather than Onchocerca volvulus, Knowladge of the zside effects of ivermactin treatmant was goad while knowlsdge of
thone excluded from treatment was generally fair. Their attitude to ivermectin distribution was strongly influenved
by adverse remctions to the drug, leading either to outright rejection or discontinustion of the trestment after fnitial
acceptance. The most prevulent reactions were swelling of leg/feet (22.2%]), followed by itching (17.5%} an’ wenkness
(9.8%). The respondents perceived the different clicical manifestution of onthocerciasis to be specific dizeasc
entities. Onchocercal nadules were believed to be blood clots; leopard skin was thought to be healed sears of wounds
and cuts accidentally acquired in the course of farming while hanying groin was vegardod as hernia. In conclusion,
ignorance of the of the di negatively influenced their sattitude nnd perception. Therelore, Jor maximum
impact on morbidity and trapsmission to be achieved with ivermectin treatment, knowledge of the dizease mnd
control mctivities should be imparted to the residents. Such health education should of necessity take into
ideration unity attitude and culture, which promote health-secking behaviany.

Key words: Knowledge, attitudes, perception, onchacerciasis, ivermectin

INTRODUCTION

Onchocerciasis is still a public Ignorance of the cause and mode of
health problem where it occurs in_high transmission of onchocerciasis  has
intensity and endemicity (1, 2). Eighteen hampered the control of the disease in
million people are infected world-wide and endemic communities. Various authors have
half the infected live in the rainforest zones reported the lack of knowledge about the
where the non-blinding form, onchocercal vector, parasite and afilictions (5, 8, 9),
skm dlseasg [OSD) is prevalent (3, 4, 5). which could affect attitude towards the
Seven million of the world’s infected are diseasc and its control efforts. Since ack of
ngenansi of which about 114,000 are knowledge perpetuate discase, appropriate
ey Already blmd and a high proportion are health education -strategy wijll be necessary
suffering untold hardship as a result of the to improve the situation. This could be
OSD (3, 4, 6, 7). THe disease, which is achieved through the Primary Heaith Care
wam,, acquired through the - bite of infected (PHC) system to encourage participation and
«. Simulium spp, has posed a serious threat to _.l;égeptance of control programmes aimed at
the health 6f the inhabitants and improving the health status of the affected

impediment to socio-eceniomic development communnities.

L Kt . o
of those l}wmg in endemic communities (1,
o .
b ]
7).
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METHODS
Study area

The study was undertaken in Ekpan
Village, a farming community
Uhunmwode Local Government Area of Edo
State, Nigeria from 1998-2000. The village is
located between longitude 5:56.660E and
latitude 6043.2I0'N and at an altitude of
279m ASL. The community lacks social
amenities such as electricity, potable water
supply and health facility. The only source
of water supply for the community is the
Ekpan River, which is fast flowing and
provides ideal breeding environment for
Simulium flies. The vegetation of the area is
typical tropical rainforest, characterized by
tall trees with thick undergrowth.

Advocacy visits were paid to the
community head, sceking consent for the
survey. Consent to undertake the survey

in

was granted after the objectives of the
survey were highlighted. Mobilization of the
community for the survey was undertaken
by the Community Based Distributor of
Ivermectin (CBDI) on the directives of the
village head and the elders’ council.
Sampling method

There were 529  individuals
enumerated in the 84 houses in Ekpan
vilage, which constitute the
population. A sample size of 264 was derived
from a microfilaria prevalence of 77.5% {10).
The mean number of residents per house
was 6. Using a systematic sampling method
and a sampling ratio of 1:2, 40 houses were
selected for the survey. All residents 15
years and above who have been domicile in
the commmunity for upwards of 5 years: were
cligible to participate in the study. Although
a total of 202 eligible individuals were

entire
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resident in the selected houses, only 194 of
them who were available participated in the
survey. The structured guestionnaire
administered to the respondents by trained
interviewers focused on specific aspecta of
knowledge, attitude and perception, reiated
to onchocerciasis mode of transmission and
control activities in the community, The
duration of interview varied, depending on
the educational level of the respondents, but
the mean interview time was 25 min.

Knowledge of the respondents was
assessed on; (i} Vector of onchocerciasis, -
{ii.} Recognition of the clinical manifestation
of the disease, (iii) Drg wused for
onchocerciasis control and its source, {iv.)
Mode of distribution of the drug, (v.)
Population excluded from treatment, (vi)
Reaction to ivermectin, (vii) Attitude to
ivermectin treatment, (viii.)Perception of
onchocerciasis. Knowledge was classified as
either poor, fair or good. There were 5 sets of
questions on lmowledge, 2 sets of 5 each
and 3 sets of 7. All questions asked were
correct and scored as follows: < 3 = poor, 3 =
fair and > 3 = good for the 2sets of 5 while
the 3scts of 7 were scored as follows; < 4 =
poor, 4-5 = fair and > 5 = good. _

Pata collected were. analyzed using
EPl INFO 6 statistical packaege. Test of
significance was determined by the Chi-
square test at 95% confidence limit,
RESULTS
Knowledge

Of the 194 persons interviewed, 106
(54.6%) werc males while 88 (45.4%) were
females. Knowledge of the discase was
generally fair as shown in Table 1. All the
subjects knew that the bites of the blackflies
were followed by itching but none knew that
bites were accompanied by Onchocerca




volvulus transmission. They knew that
ivermectin was given free of charge but none
knew the source of the drug. The level of
education was however found to influence
knowledge the and this
reiationship was found to be statistically
significant {X? = P « 0.05). The knowledge of
the symptoms of onchocerciasis was poor.
Majority (83.0%) perceived the disease to be
due to other causes other than Onchocerca
volvulus (Table 1}. In fact, no specific name
was ascribed the
community. Table 2 showed that 102
(52.5%) of the subjects had good knowledge
of the side effects of ivermectin. Knowledge

of disease

to - the disease in

of the population exchaded from taking
ivermectin was generally fair as 54 (27.8%)]
of respondents had good kneowledge while 44
{22.6%) had fair knowledge.
Attitude

Of the 194 respondents eligible to
take ivermectin in the survey, a total of 176
(90.7%) actually tock the drug at various
times of the distribution. According to them,
they
improved their health. However,
(28.3%] rejected the drug for fear of adverse
reactions, Others (1.5%), after initial
acceptance of the drug, refused further
treatment, when it failed in their case to
expel intestinal worms as reported by other
treated residents. Another group (18.0%)
claimed they failed to take drug becausc
they werc absent from home at the time of
distribution. About 17% of the respondents
could not advance any specific reason for
not taking the drug. Only 3.1% claimed they

accepted ivermectin  because it

a few
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did not take the drug because they were
pregnant at the timme of administration.
Among those who took the drug,
104 (53.6%) claimed to have had reactions
to the drug after the first dose while 90
{46.4%) did not experience any side cffects,
Table 3 shows that among those who had
reactions, 86 {44.3%) experienced swelling of
different parts of the body. The predominant
swollen leg/feet (22.2%)
followed by itching (17.5%) and weakness
(9.8%). On the other hand,
respondents expressed satisfaction with

reaction was

some

ivermectin treatment. Among this group,
163 (84.0%) were pleased with the treatment
because it improved their health and vigour,
Interestingly, 10 (5.2%) of the respondents
claimed they experienced improved visuat
acuity following treatment. Others (5.2%)
cited pain relief as their ground for

satisfaction with the treatment while
11(5.7%) experienced intestinal worm
expulsion.
Perception

In Ekpan community, onchocercal
nodules were perceived to be bloed clots
resulting from falls. Among them, leopard
skin was believed to be part of the aging
process peculiar to certain families. Others
thought them to be healed scars of cuts and
wounds accidentally acquired in the course
of their occupation as farmers. Hanging
groin was perceived as hernia in the
community.




et

amld

Eymp

of the disssse by sfincational Ieval

' dor i L
Tablel. Knowledge of oncha

% Freq y of Tmowledge of the diseass % Frequency of knowledge of the symptoms
7| Levelof Good, Fuir Poor Good Fai Poor Total

aduacation
We formal 3{1.5) 26(13.4) 16{8.2) 201.0 3H1.5) 40(20.6) 45(23.1}
Education
Primary 10(5.2) B3(4%.8) 19(9.8) 6(3.1) 126.2) 0448 5)  112(57.8)
Becondary  6(3.1) 24124 73.6) 3(1.5) 7(3.6) 27(13.9)  37(19.0)
Total 19(9.8) 133(63.6) 42{21.6) 11(5.6) 22{11.3) 161{83.0) 194(100}

TableZ: Kuowledge of thone ineligihle to take ivermectin and reaction to the drug among the respondents by aducational level

% Prequancy of knowlsdge of the dlscaxq % Frequency of knowledge of reactions (o ivermectin
Laval of Good Fair Poor Good Fair Paor Total
education
Noformal  94.6) B4 28(14.4) 21(10.8)  4@2.1)  20(10.3) 45(23.2)
Education
Primary 301550 29(149)  3{27.3) SR04 eI 4523.2) AT
Secondary  15(7.7) BH . 157.7) 22(11.3) S@2.6)  105.3) 37(19.1)
Total AT 8] 44(22.6), 96(39.9] 103(525) 1788 750387 154(100)
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Table 3: Different types of reactions axposissced by

renpondents
2 Typms of reactionn % Frequency of
. reactions
1[ Bwolten leg/feet 33 2.3
|, 8Bwallen hand 13 ®.7
Swollen body 23118
Bwollen face T-(3.6)
Ttching 34417.5)
Weakness 1 19 (5.8
Dizziness 713.6)
Sleepiness 2 1.0
Heavy/legs 210}
Fever 1 0.5
Eye redness 1{0.5)
Excessive eating 1 {0.5)
Intestinal ~worm | 2 (1.0}
expulsion —
DISCUSSION

This survey revealed that majority of
the respondents lacked adequate knowledge
about onchocerciasis. This finding is similar
to reports from other studies (6, 9, 11, 12,
13). Aithough they knew that blackilies
constituted a great biting nuisance, the bite
with
transmission. This inability to associate

was not associated disease

onichocerciasis transmission with Simulium
bites village
because other investigators have similarly

is not peculiar to Ekpan

observed this problem in other locations (5,
8, 14, 15). As have been previously reported
by other investigators (8, 9}, ignorance of the
disease and its mode of transmission could
be the reason why no specific name was
onchocerciasis in  the
the vector,
Simulium damnosum is well-known and is

ascribed to

community. In - conirast,

called ‘Isikpor’ in the village and the
surrounding cor_rlmunities
The fact that - uone of "t’hé!;"l

respondents knew the sﬁume of the dmg v

precurement and dldtnbutxon of wermectm
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the

Onchocerciasis

African
Control
{APOC) is not yet in place or at best in the
rudimentary stage in the
According to Katabarwa and Mutabazi (16},
it is cheaper to train the community to

as recommended under

Programme for

community.

achieve a sustainable contro] programme. At
the moment, only the CBDI is trained and
empowered for onchocerciasis contrel in
Ekpan village.
According to WHO®: (2} . those
excluded from ivermectin intake inchude
children under 5 years, the sick, pregnant
and nursing mothers. The subjects were
knowledgeable in this aspect as they may
have been repeatedly informed by the CBDL
Although ivermectin coverage in Ekpan
village was high ({85.7%], a number of the
inhabitants did not participate in or
discontinued treatment with ivermectin for
various reasons, prominent among these
being the development of drug-related
adverse reactions, after the first dose of the
drug. Investigators including Abanobi (15},
ﬁichard-l,enoble et al, (17) and Oparaocha et
al, (18} found similar reactions o ivermectin
in the first dose recipients
These
following the first dose of ivermectin in
Ekpan village, as observed also by the other
authors {19, 20} decreased and gradually
stabilized with suecessive treatments. 'h"i“.'
that
contributed to a sectlon of the commumty
i) in the trestment
programme was the diswment, on who
hoids the posmon of CBDI The aggrieved
section of the commumty felt. the positisn of

the CBDI should’ be held by the first son of

; in their

investigations. adverse  effects

Ekpan wllage one other factor

not parucapatmg

-+ the reigning &hllage thap:l even though he had

RRTRI
' '_z.:.- -_‘)‘



job. When the
community-directed mode of ivcrmectin
,dlsmbutwn as, adopted by Alj‘OC takes root

no training for the

in the commumty, such wranglmg wnll be
OVErcome as the ent:re community and a not
felw mdmduals will dec1de how ivermectin is
_ procurecl ﬂg,ng;{ distributed in the village. N
sl eps Nl%}‘jg%t}_uvﬂlage resulqnts percewed
r:_l}rm different . clinical
onchpoergasls as dlstmct disease entmes
which is indicative of ignorance of the
disease. This obsetvation is in agreement
with the reports of Johnston et al, (8} in
Malawi and. Abanobi (15) in Imo State,
Nigeria. Abcwe all, onchocerciasis was_not
perceived as a health problem, smc; the
affected., persons, could engage in their
normal  socio-economic  pursuits  with

mamfcstatlons of

minimal incapacitation. .
In conclusion, it is opvious from the
results of this survey that ignorance of
onchocerciasis  has | influenced  the
community perception and attitude towards
the disease. Therefore, for the ivermectin
treatment programme to have the desired
impact on morbidity and transmission,
appropriate cducaﬁon on the subject should
be undertaken. Such health education
should take into consideration community
attitudes and culture which promote health
secking behaviour, "
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Matazin is & saajor global health problem with about 3.4 billion people at risk. It 3= the commonest cause of outpationt
consultations and one of the leading canses of puadiatrics medical admiveion. Prompt and acourants diagnosls ix the
key to sffsctive disease management and one of the main interventions of the global malaria strategy, We sssess the
sensitivity, specificity, predictive values and diagnostic secwracy of immunochromatogemphic technigus [KCT) with
the aim of ing its rel to the disgnosis of maluria in the North Central part of Nigeria. The study
popuiation, which comprised of 39 subjects aged 1 ta 49 yeurs, was sant to the hospital laboratory after clinfeal
wisesnment. Thirty-five {85.7%) of the 39 subjects with fewer hai parasite count by thick blood film [(TBF) manging
from §0-7,200 parasites/pl of blood. Twenty-five of these were positive by the dipatick technique giving a senattivity,
apecificity, positive predictive value, negutive pradictive value snd accuracy for the ICT of TL4%, 100%, 100%,
28.5% and T4.3% respactively when compared with the TBP. All four (4} subjects that weors nagative miszoscopically
also tested nogative with the ICT kit. We therefore conclude that [CT kitw is & good alternstive in disgnosis of saalaria
especislly in adult in sn endemic envi nt, b it is fast, requires simple manpower and no need of heavy
eqiipment, However, before untigen tests can replace the thick and thin film, it should cover and differentiste
between all Plasmodin species and deteot lower level of parasitoemia.

INTRODUCTION exchigion of a more common disease like

Malaria is a major global health malaria (9}.
problem with about 2.4 biilion people at Prompt and accurate diagnosis is
risk. It is estimated world wide that 200-300 the key to effective disease management and
million cases gccur annually with about 1 one of the main interventions of the global
million deaths, 90% of which occur in Sub- malaria ocontrol strategy (10). Clinical
Saharan Africa (1). Malaria accounts for diagnosis of malaria Jis inexpensive to
10% of Africa’s disease burden (2}. It is the perform and requires no special equipment
commonest cause of outpatient or supplies. The symptoms of malaria are
consultations and one of the leading causes however non-specific and overlap with those
of paediatrics medical admission (3, 4, 5). of other febrile illnesses. A diagnosis of
Falciparfum malaria is the commonest malaria based on clinical ground alone is
cause of malaria in the Sub-Saharan region, therefore unreliable and when possible
while species other than Plasmodium should be confirmed by laboratory tests.
Jalciparium account for less than 5% of However, in endemic areas with considerable
infection (6). levels of acquired immunity, asymptomatic

it is estimated that up to 44% of infection is common especially in the adult
fevers are attributable to malaria {7, 8). population (11). As high parasite count are
Therefore excluding malaria infection as a more likely to coincide with fever, an
cause of ill health is central to improved alternate approach is to diagnese clinical
health in this sub-region since other malaria for fever episode when the parasite
infectious diseases that cause high morbidity count is above a defined value which may

and mortality can be treated early following
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vary according to the level of acquired
immunity {12, 13}).

Accurate diagnosis of malaria is
central to effective disease management and
the goal standard is microscopic examination
of stained blood film of malaria parasite.
However, microscopy is labour intensive and
can be inappropriate for some settings due to
logistical burden such as lack of trained
staff, technical  equipment.
test [one
malaria card test) is a rapid test that
qualitatively detects the presence of
Plasmodium falciparum Histidine-rich Protein
2 (HRP-2) antigen in whole blood using two
antibodies, one attached to a visible colloidal

time and

Immunochromatographic step

gold in the test strip and the other
immobilized to a membrane strip. It is an
easy to use and rapid diagnostic test that
requires silﬁple manpower and ho equipment
support. |

Our objective i3 to determine the
sensitivity, specificity, predictive values and
diagnostic accuracy of
technigque {ICT)
with the aim of assessing its relevance to the
diagnosis of malaria in the North Central
part of Nigeria.
PATIENTS AND METHOD

The study pepulation comprised 39
subjects aged 1 to 49 years who had clinical
malaria presenting the
department of a leading private hospital

immunochromatographic

at outpatient
(Malaria Research Centre, Olanrewaju
Hospital) in MNorin located in the North
Central region of Nigeria. The study was
conducted between August and October
2002.

Clinical malaria was diagnosed as
symptoms of fever, headache, body pains,

loss of appetite, nausea and vomiting,
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abdominal discomfort and dizziness. Those
who have commenced therapy elsewhere for
malaria were excluded. The conirols were
patients who had other complaints not
related to malaria on presentation.

The subjects were sent to the
hospital laboratory aiter clinical assessment
for full blood count, thin and thick bloed
films. Two milliliters of venous blood were
collected from each subject for FBC and
bload films. Full blood count was done using
Leishmans stain on smeared slide. The thin
blood film was used for speciation of the
malaria parasite and was read on the same
slide used for the FBC. The thick biood films
were stained with Geimsa stain. All readings
on the light microscope were done using high
power 100 X oil immersion objective.

Malaria parasites were counted until
200 white blood cells (WBC] were
encountered or up to S00 WBC when the

-number of parasite per 200 WBC was less

than 10. Subjects were considered ncgative
for malaria parasite if 500 WBC were counted
without & parasite. The number of malaria
parasite per ml was calculated using the
formula; Number of parasite encountered (P)
X (WBC count of patient)/Number of WBC
counted (14}, The WBC count used in this
study was the average WBC for all the
investigation. The ‘plus
system’ was also employed on the thick blood

patients under
film examined with oil immersion objective
and the results recorded using onc to four
pluses; + = 1-10 parasites per 100 thick film
fields, ++ = 11-100 parasites per 100 thick
film fields, +++ = 1-10 parasites per thick
film fields, ++++ = More than 10 parasites per
thick film fields.
Subjects malaria

positive  for

parasite by the blood film were subsequently



teated with the rapid ICT diagnostic kit (Acon
laboratories, UBA). Other patients negative
on blood films but with clinical features of
malaria were also tested with the ICT kit. The
ICT was performed sacoording te  the
manufacturer’s instruction. Briefly, a
disposable specimen dropper was used to
pick one drop {about 10 pi) of whole blood
which was freshly obtained by finger prick
from each subject and transferred to the
specimen well of the kit. Three drops of
buffer (about 120 pl) were added and the
timer started. Results were read after 15
minutes. A pink line at the test and control
region of the sirip indicate positive result, a
pink line at the control lane alone indicate
negative result while absence of any pink line
or pink kine at the teat alone indicate an
invalid result.

Data were entered into EPI-INFO
version 6.0 computers for analysis. Test of
significance between  variables  was
ascertained using Chi square test. The main
limitation of the study waa the coat of the kit.
RESULTS

Thirty five (89.7%) of the 39 subjects
with fever, had paragite count by thick blood
fibm (TBF} ranging from 60-7,200
parasites/ul. of blood. Twenty-five of these
were positive by the ICT dipstick technique
giving  sensitivity, specificity, positive
predictive value (PPV), negative predictive

value (NPV) and accuracy for the ICT of
71.4%, 100%, 100%, 28.5% and 74.3%
respectively when compared with the TBF as
“gold standard®. All four (4} subjects who
were negative microscopically alse tested
negative witix the ICT kit. {Tablel).

Table 2 shows a comparison of 2
malaria parasite counting method; parasite
count per liter and the “plus® method
commonly used in this environment, Seven of
the 10 patients with negative ICT had
parasite count below 100/ul. while 2 had
parasitaemia level between 100 and 300/uL.
When the 7 patients were removed from the
analysis, the sensilivity and negative
predictive values increased to 92.6% and
100% respectively. The test was negative at
parasite count below 300/ul showing 0%
aensitivity. There were no false positives and
no invalid results. The WBC used in
calculating the parasite count was 6,000/ul
{6 X 109%/L), which is the average WBC count
recorded among the patients.

Tahle 1-mmmudmwmm
aad immunochromatographic techunique ECT)

Diagmoatic ™r Total
mathod Positive Nagative
Positive 25 1] 25
Loy ¥
Hegative 11 4 14

Taotal 35 4 a9

Toble 2: Comparison of two malayia parasites counting methods;
Parasite count por microliter and the “Mus™ method

Parasite count / pL “Tins" systeam  No positive (TBF) Ho positive {(ICT)
> 4,500 rEE 2

1,800-4,500 +i4 8

900-1800 -4 4

300- 900 + 11

100-300 scanty -

< 100
Total an



DISCUSSION

The average WBC among the
patients recruited into this study is 6.0 x
109/). This is in contrast with findings in
caucasians in which an average of 8.0 x
109/L has been generally accepted (14). This
calls for reassessment of average values in
health and disease among people in this
environment. The finding of 100%
Plasmodium faleiparium arsong the patients
in this study agrees with other reports in
which over 95% of plasmodia causing
malaria is Plasmodium falciparium (5, 15,
16). However, this contrasts the findings of
Wolday et al {17) in Ethiopia in.which 32.8%
were Plasmodium falciparium and 66.4% were
Plasmodium vivax, _

In this study, the dipstick method
was persistently positive at a parasite count
above 300/ ul. This is lesa sensitive than the
work done earlier by Olanrewaju et al {§) in
which the kit was persistently positive at a
count above 100/pL. Though, only 71.4%
sensitive when compared with the thick film,
the sensitivity of this kit approach 100% at a
parasite count above 300/uL. The sensitivity
{71.4%}, PPV (100%) and NPV (28.5%) are
comparable with the findings of Olanrewaju
et al (sensitivity 66.7% and PPV 100%) and
Wolday et al (sensitivity 97.2%, PPV 77.8%.
Similar to findings of Qlanrewaju et al, there
was no invalid result and no doubtful case
unlike that of Proux et al [18). The larger
number of subjects rather than kits used by
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Proux & @l can be said to account for this
difference,

There remained an unresolved issue
that for a patient in malaria endemic area
where asymptomatic infection is commonly
seen {11}, what level of parasitaemia will be
clinically relevant to the diagnosis of malaria
{15). Purther and more elaborate studies will
help in providing information on the level of
parasitaemnia at which malaria infection can
be conveniently diagnoscd. Fossible effort at
having multiple lines on the kit that can
determine an  increasing plasmodium
parasite/pL. of blood (graduated kit) on the
part of the manufacturers of this product will
be relevant to enhance the usefulness of the
kit. Moreover, ICT kit will be more relevant to
malaria diagnosis if the parasite count at
which the kit becomes positive can be noted
and reflected in ecach batch by the
manufacturer.

We therefore conclude that ICT kit is
a good alternative in the diagnosis of malaria
especially adult
environment, because it is fast, requires

in in an endemic
simple manpower and no heed of heavy
equipment. There is however the need for us
the

corresponding to malaria disease in this area

to determine level of parasitaemia
to reduce the problem of over-diagnosis of
malaria. Finally, before antigen tests can
replace the thick and thin film, &t should
differentiate between other plasmodia species

and detect lower level of parasitaemia.
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INVESTIGATION OF AN EPIDEMIC OF MENINGITIS IN BARUTEN
LOCAL GOVERNMENT AREA OF KWARA STATE, NIGERIA
Akande, T. M., Monehin, J. O.

Department of Epidemiciogy snd Community Health
University of Nlorin Teaching Hospital, PRXB 1459, llorin, Nigerin

Cerrenpondence to: Dy. J.O Monekin

Thin is u report of an luvestigation into an cutbresk of meningitis in three communities of Baraten Local
Governmont Asen [LGA) of Kwara Btsts, Nigerin. A total of 41 cases of cérebrospinel memingitis (CBM) wore
reportad. Thers was a preponderance of males (T8%). Thirtyeight (92.7%) did not receive CS8F vaccine while the
mﬂnln;ﬂ{?@%ltmmmmmwmlhm:mkmmmﬂmm
rnhmymicrmw'z.m About half (46.3%} of the cates wore aged between 6-15 yonrs. The outhbreak could
have beam preveated if adequate supplies of CEM vaccine wore provided and ination conducted early enough.
Government polloy of mess immunizstion sguinst meningitis in November of every yeir shonld be implemented
and properly monitorsd to prevent future outhzeaks of meningitis and fts resultant morbldity and mortality.
Koy words: Cegebrospinal meningitiz, Outhreak, Kwars State, Nigerls,

INTRODUCTTION with Baruten LGA in 1997 and in Edu
Meningococcal  infections  are LGA in 2000 ).
endemic in the northern savannah region Prevention of  meningococcal
of tropical Africa and approximately every disease has been attempted by the
10 years, severe epidemics occur. This administration of bivalent meningococcal
area is traditionally called ‘the meningitis A + C polysaccharide vaccine and there is
belt of Africa’ and extends from the evidence supporting the efficacy of group A
Gambia, in the west, to Ethiopia, in the vaccine from a number of African
east. This region is characterized by an countries (5). This is a report of the
annual rainfall of 300-1100 mm (1). In the investigaticn of the outbreak of meningitis
sub-Saharan region, meningitis occurs on that occurred in some communities in
an annusal basis. Epidemics occur at the Baruten LGA between January and March
start of the long, dusty dry season, which 2001 with highlights of constraints found
is associated with very low humidity, and during the investigation and control of the
ends abruptly at the onset of the rains. epidemic,
Epidemic meningitis in  sub- MATERIALS AND METHOL'S

Saharan Africa is primarily due to group A Study area

Neisseria meningitidis, which causes the Baruten Local Government Area is
cycles of ineningitis in the region. During located in the northwestern part of Kwara
an epidemic, one person in every hundred State of Nigeria. It is one of the largest
may become il {2). Meningitis presents LGAs in Kwara State both in terms of land
clinically usually as an acute illness, with mass and population. The projected
fever, intense headache, nausea and population for the year 2001 is about
vomiting, stiff neck and often a skin rash. 2065,000. The LGA is divided into 4
Delirium and coma'commonly occur and districts namely Okuta, Yashikira, and
case fatality rate in untreated cases is Gwanara and Ilesha-Baruba, digtricts. The
about 50-80% {3). Epidemics of meningitis LGA headquarters is located at Kosubosu
have been reported in the recent past in in Yashikira district. The LGA is bounded
some arcas of Kwara State. These include in the north by Niger State, in the south
Kaiama LGA, which shares a boundary by Oyo State, in the cast by Kaiama LGA
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of Kwara State and in the west by
Republic of Benin.
Three communities in the LGA

were vigited; llesha-Baraha, located in the - -

southern part, Shiya, located north of

Ilesha-Bayuba and Olkutsa, located between
the two. There were two types of houses
built in the LGA; modern brick houses
roofed with zinc/asbestos sheets and mud
houses roofed with thatched leaves. While
the former is commonly seen in the more
urban settings, the latter abound more in
the rural communities and farm
settlements. The |Trick houses had
windows and doors and therefore are more
ventilated than the mud houses that are
poorly wventilated. There were only two
medical doctors practicing in the whole
LGA, one at the government-owned
comprehensive health centre in [lesha-
Baruba and the other in the miasionary-
owned Baptist hospital in Okuta.
addition, there is a cottage hospital, 4
basic health centres and scveral private
clinics, dispensarics and village health
posts.
Outbreak investigating team

An emergency  heslth tcam
consisting of epidemiologists and staffs of
the Disease Surveillance and Notification
(DSN) unit of the Epidemiology Division of
Kwara State Ministry of Health were
mandated to investigate and control the
outbreak of meningitis in some of the
communities in Baruten LGA. The team
also incleded a resident doctor from the
Department of  Epidemiology  and
Community Health, University of Iorin
Teaching Hospital, who provided technical
support.
Data cotlection

Data were obtained from the
records of the various health {acilitics in
the communities affected. The Federal

In
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Ministry of Health case definition for
cerebrospinal meningitis, which describes
a case as acute illness with fever, intense
headache, nausea and voiniting, stiff neck
and a skin rash with deliium and coma
often occwrring and death common in
was employed {2).
Informaton obtained from patients who fit

untreated cases,

the case definition included name, age,
sex, address, history of previous CSM
time, date
presentation to the heaith centre, state of
consciousness at and during admission
and outcome/complications. Additional
information was also obtained from the
Baruten Local Government Council and
the Kwara State Ministry of Health,
Sample collection/processing

Cerebrospinal fluid (CSF) samplez
were collected from 2 cases that were
admitted less than 12 hours before the
investigating team arrived. The specimens
were transported and processed at the
medical microbiology laboratory of the
University of Ilorin Teaching Hospital
using standard bacteriologic tectiniques.
Intervention measures

Intervention measures include

irnmunization and of

mass CSM vaccination and administration
of long-acting oily chloramphenicol
injection (Tifomycin) to cases seen during
the investigation.
RESULTS

A total of 41 cases presented at
the health facilities located in the 3
communities visited with case definition of
CSM (Table 1). Thirty-two (78%] of these
were males while 9 {22%) were {emales.
Over 95% of cases were less than 30 years
and less than 5% were above 30 years.
The medien age was 14.8 years. (Table 2
and 3)

In the communities, 12 of the 18
patients on admission at the time of visit



were cases of meningitis, constituting
66.7% of total hospital admission. Of
these, only 3 patients claimed to have
received the CSM vaccine and all 3 tock
the vaccine less than 1 week before
They all

and

presenting with the illness.
were

The

recovered consequently
discharged without complications.
remaining 38 cases gave no history of
previous CSM vaccination.

Of the 41 cases, 3 died giving »
cage fatality rate of 7.3%. Light of the 41
cases were fully conscious before, during
or after treatment, Thirty-three were
however unconscious at one time or the
other dunng the illness, Only ohe out of
the 38

complication. The case was a 22 year-old

surviving cases  developed
maie who developed left koee arthritis.

The two CSF samples collected
turbid and both showed Gram-
The

were

negative cocel on  Gram-staining,

samples were obtained from 2 males aged
12 and 15 years presenting 6 and 18
hours respectively before ‘specimen were
taken. CSF white blood cell count was 292
celis /ml [60% polymorphs, 40%
Iymphocytes) for the first patient and 208
{76% polymorphs, 294%
Iymphocytes) for the second patient. None

celisfml

of the sample grew any pathogen on
culiure,

Recard of CSM vaccmes supplicd
to Baruten LGA from the beginning of year
2000 showed that abour 27,200 doses
were supplied from Kwara State Ministry
of Health. This will only tmmunize aboui
10% of the estimated population. Mass
vacciniafion was however not commenced
in the arra until the first few cases were
recorded from the southcrnmost district of
Gwanara in late Januaary 2001, Mass
vaccination actually began in the LGA in
early February 2001,

Table 1: Coses prosenting at the health facilitios that mct the oritoria fer cose defiuition of

Meningitis in Desha-Burvba, Okute and Shiys communities

Date Hesha Barabe Otwia Shiya
February 1-7 2001 0 0 0 ]
February 8-14 2001 3 i 0
Felruary 15-21 2001 [ ] 0
February 22-28 2001 7 T3 3
17 a1 3
Total
Last patient admilted 35022001 38-02-300% 28-02-2001

Tuble 2: Sex distribution of people affected

Sax Frequepey Percentage (%
I %)

Male a2 78
F_r-‘en'mz ’ 9 22

Total 41 100

s

i

Tobls 3: Ags distributicn of psople affceted

Age group Percontegy {%)
(Yeaxs) Fréquency

157 s 122
6-10 3 12.2
11-15 i 333
620 5 TY;
Z1-23 5 1.3
R =T < 48
e g0 yemn 1 2 40

! Farad 41 Twan T




DISCUSSION

The pattern of meningococcal
infections in Africen cpidemics is similar
to that in developed countrics where
meningitis is by far the commonest
presentation in over 30% of cases (6).
There has been no reported outbreak of
meningitis in the entire Local Government
investigated in several years. The first
community to be affected among the three
was Hesha- Baruba in the second week of
February 2001. Okuta community was
later affected the same week., Shiya
community did not record any case until
the fourth week of February. While the
epidemic  peaked lesha-Baruba
community in the third week of February
and appeared to be subsiding by the
fourth week, it was still raging in Okuta
community by the third and fourth week
of February. Shiya community, located
north of both Okuta and Ilesha-Baruba
communities recorded its first few cases in
the 4th week of February. This spread to
contiguous regions was observed in a
similar epidemic in Kataina State in 1996
where the occurrence of cases in a

in

community was one of the major criteria
used in assessing oriority on the need to
vaccinate neighboring commuanities (3).

The spread through droplet infection could

have been aided by the weekly major
market days in llcaha—Baruba and Okuta
where people from far and ‘near come to
carry out commercial activities.

The higher number of males [78%)
affected in this epidemic may be due to an
increased opportunity to acquire the
infection by males compared to females
rather a genetic sex predisposition to the
infection (7). However, while some studies
showed almost equal sex distribution of
the cases, others give results showing
higher affectation of male. For example,
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the 1996 cpidemic in Katsina state (3)
showed that half of the 20,927 cases
registered, were males. In the. same
cpidemic around the same pericd in
neigbouring Kano State (1), the male:
female ratio of cases was 1.94: 1 compared
to 3.56:1 recorded in our study.

The age greup most affected is the
11-15 years age group constituting over
one-third of all the cases. The median age
affected was 14.8 years, This is similar to
the report of the 1996 Kano epidemic
stucly where 50% of all cases seen at the
Infectious Diseases Hospital, Kano were
between 6-15 years. About 46.3% of cases
seen in the various health facilities in the
3 commmnities assessed in the atady were
also within the 6-15 years age group.
Whereas 8% of cases were older than 30
years in t.he Kastina study, 4.9% of cases
scen were above 30 years in’ the present
study, It has been documented that
relatively more cases ogéurs in the 5-19
years age group during epidemic than
non-epidemic period {8). The fact that only
one patient was aged less than 2 years
oorroborated-.fhe observation that children
less than 2 years old may be spared
during epidemics (5). Also, the fact that
about two-third of the patient;a. seen in the
various hospitals were cases of menmgms
is an indication of the amount of pressure
the putbreak had placed on the available
health-facilitics.

Of the 41 cases, 38 (92.7%) did
not receive the CSM vaccine ‘ini the past 5
years. All the remaining 3 cases only tock
the vaccine less than a week to the date of
presentation. It is in. line with the
observation that the vaccine may not offey
protection until after 7 days of its
administration {9). The observed Case
Fatality Rate of 7.3% among the cases
presenting at the various health centres is



similar to the 7.8% found in the Kano
study. Most of the fatal cases died within
few hours of admission. All the cases were
among those who were unconscious before
or at admission. Although no record of
coma scale rating was available, level of
consciousness could still setve as a
Only one patient
left knee

arthritis after apparent recovery from the

prognostic index (1).
developed complication of
infection. This was thought to be an
mediated

without

immune-complex reaction,

which usually resolves any
sequelae {10).

The laboratory results of the CSF
though

the diagnosis of pyogenic

samples from the 2 patients,
confirmed
meningitis from microscopy, did not yield
any growth on culture. The result of the
Gram-stain showing Gram-negative cocci
suggests the likely organism in epidemic
Neisseria meningiticis. The
organism is known to be very fastidious

meningitis,

and dies rapidly on exposure to heat or
cold {7) hence this may explain our failure
to isolate it on culture. Lack of appropriate
media for transportation of specimen and
the distance  between  the
communities and University of HNorin

long

Teaching Hospital, where the specimens
were cultured could be additional factors
responsibie for our inability to isolate the
organism. This raises the need to equip
zonal public heaith laboratories in the
states.

The housing condition of the
communnities if improved with better
ventilation will go a long way in long-term
control of meningitis in the areas. The
prolonged delay in carrying out mass
vaccination in Baruten LGA contributed to
the occurrence of the epidemic, Also, the
delay in reporting to the hospital by most

patients resulted in a higher number of
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patients presenting with unconsciousness
before or during admission and with
consequent adverse effect on  the
prognosis. Puture outbreaks can be better
prevented by ensuring  that
vaccination is carried out by the month of
November every year as recommended by
the Federal Ministry of Health. Improving

mass

housing condition in the rural
communities and involving the
communities in early recognition,

detection and immediate reporting to the
hospital will assist in these arcas where

health facilities are very limited.
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A OoF AS?WMATIC BACTER!URIA IN PREGNANCY IR

iAboderin, A. O., 24ko-Rat, A. K., 2Zaiiani, 8. B., 2Ajayl, 4., 2Adedosu, A, H.
woﬂ'w m&mm Parasiteiogy, Collegs of Hoalth Belencss,

wmmamm&wmwmﬂywumdmmmm
I about 3% of pregnant women and aiso incresse the risic of fetal mortaiity. Apart from one previous study, no other
study bos boen exmied ont in thie ervirerment hence our study. The objectives are to detersaine the prevalencs of
wyreptomatic txcteriorin smonget preganat worsen 5o the three tsimesters of preguancy, to isolats and characterise
the bacteria sgents inveived ix this sendition ani recommend methods of redtcing incidence and possivie attendunt
segasioe. A descriptive windy with purpesive sasupling osrried ont at the Obafemi Awolowo University Tesaching
Huepitel Conplex, Do-ife Southwastern Nigeris betwhben May 3000 snd Apeil 2001 examiosd two hundred and omw
oonacontiva pregmest women attending the astenstal clisic. This incinded women fim the three trimesters of

wix

wix

high
ciinios i this environment (o Teduce the lncidence and probebic sttendaat segqualse.

Pregnancy is a predisposing factor
to uripary tract infections and preghant
women suffering froms this condition are at
risk of various complicatione of pregnancy
including low birth weight and preterm
birth. Asymptomatic bacterinria refers to
significant bacteriuria in a patient without
symptoms (1} while significant bacteriuria is
the number of bactenia in voided urine that
exceeds the number usually associated with
coniamination from the anterior urethra i.e.
=103 bacteria/m} of urine (2). In a review by
Mitler and (3},

bacteriuria, cystitis and pyelonephritis are

Cox asymptomatic
frequently  encountered complications of
pregnancy. In their studies, Grio et al (4, 5)
noted that non-treated asymptomatic
bacterturia present a considerable risk to

the mother and may lead tc the onset of

acute pyelonaphritis in approximately 5% of
pregnant women which may increase, to
scme extent, the risk of fetal mertality.,

The
bacteriuria varies with study population as
well as the method of coliection of samples.
Asymptomatic bacteriuria was reported in
56% of 181 black pre-naial patients in
Durbarn, South Africa {6) while a rate of 7%
was reported among 326 pregnant women in
Ethiopia {7}. Other investigators {8) in
Ibadan, South western Nigerie have reported
12% prevalence rate. Apart from a study
done by Okonofua ¢f al (D) in Tle-ife, there is

no other study hence our siudy. Hesides,

incidence of asymptomatic

this condition may manifest in a subtie form
for the entire duration of pregnancy and
complicatiorrs do arise. This study addresses
the incidenee of asymptomatic bacteriuria in
the three trimesters of pregnancy in le-He



and its environs and characterized the
bactericlogical agents involved., This will
assist clinicians in effective management of
this condition to prevent the atiendant
possible sequalae.
MATERIALS AHD METHOG
Location of study

The study was carried out at the
Cbafemi University Teaching
Hospital Complex, ([CAUTHC) Ie-lfe,
Southwestern Nigeria between May 2000
and April 2001. The hospital is a referral

centre for over half a million people within

Awslowo

40 km radius of the city.
Subject selection

A purposive selection consisting of
pregnant women attending the ante-naial
clinic was taken. This iricluded women in
the three trimesters of pregnancy. Those
with overt urinary tract mfection were
excluded. A total of 201 pregnant women
were studied. Informed consent of the
women was obtained at the ante-natal clinie,
A guestionnaire was admilted on esch
patient before collection of urine specimes:.
Information required or the questionnaire
includes the age, level of education, parity,
gestational age and symptoms relating to
urinary tract infection.
Collsction of specimens

Each of the womesn was givei &
sterile universal bottle and was requested to
colledt mid-stream urine and to submit the
specimen with the questionnaire,
Proceasing of specimen ond scluifon

The culiure media used for isolation
were Cystein-Lactoge Electrolyte-Deficient
[Difca Co, USA) and chocelate agar platss,
Fach wrine sample was inoculated and
streaked with: the aid of heat-flarned
standard wircloop (delivering 0.001m! urine)
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on fe the agar plates. The plates were
incubated aerobically at 37°C overnight and
then examined. Only plates with significant
growth (ie. at least 100 colonies] were
considered significant and further analyzed.
The

characteristics of distinct and

culiural and morphological
isclated
colonies were studied. This inchuded size,
elevation, opacity and colour. Distinet and
isolated colonies from each significant
stained. Those

resembling staphylococei were incculated

growthh  were  Gram
onto Mannitol Salt agar IMS4) and colonies
that fermented mannitol were presumptively
wdentified as Staphylococcus aureus and
confirmed by the coagulase siide and tube
agglutination tests with poaled human
plasma. Coagluase negative staphylococci
{CONS) were noted, Gram-negative rods
were identified as lactese or non-lactose
fermenters  using Eosin Methylene Blue
{EHE Further

specietion of the isolates was based on their

and MacConkey agur.
activities on conventional media such as
Triple Sugar [ron agar {TSI), Koser’s citrate
medium, Sulphide Indele Motility agar (S1M)
end Urea agar and according w0 methods
described by Cowan and Steel {10),
Drtection of bote-lactamase

Each 3~

lactamase aclivity by the starch paper

isolate was tested for

method. Starch paper was soaked for 10
minutes in a solution of benzyl penicillin
conkzininig 199 units/m! and then spread
smoothly in a Petri dish. Using a fine
bactericiogical loop (2 mum diameter}, each
colonty of bacieria was collected from the
surface of the culture plate and transferred
onto surface of test paper and spread over
an area of 2-3 mm. The inoculum was

placed at least 1.5cm apart Plates were



incubated for 30 minutes after which the
1psi.]:»er-s. were flooded with iodine solution
" (Giam’s iodine diluted 1 in 2). Beta-
lactamase producing strains were detected
by the discoloration of the blue-black colour
of iodine surrounding each organism with
the widening of the white-halo in the course
of the ensuing 5 minutes while the surface
of the whitish.
did

discoloration of

imoculum  remained
not

the

Penicillinase-negative  isoclate

produce  any
surrounding area.
Antibiotic sensitivity test

The disc diffusion method of Bauer
et al (11} was employed in this study. Five
colonies of each strain of the isolate were
suspended in a sterile ‘bijou botile
containing 5mls of peptone water (Lab M)
370C. The

overnight broth cultures were diluted to 106

and incubated overnight at

colony-forming units per ml A sterile
cotton-tipped applieator was introduced into
standardized
inoculate dried plate of sensitivity test agar
{8TA) for each isolate. The antibiotic discs
(AMP} 10 g
ciprofloxacin {CIP} 10upg, gentamicin {GEN)

inoculum and wused to

used were ampicillin
10ug, eryvthromycin (ERY) 10ug, nalidixic
acid (NAL) 30pg nitrofuration (NIT) 200ug,
ceftriaxone (CRO) 30ug, colistin (COL) 25pg,
tetracycline (TCN) 10ug, penicillin G (PEN} 1
i, cloxacillin {CLX) Spg, chtoramphenicol
(CMN)  10ng, (CXM) 30ug
ofloxacin (OFX) 5ug, ceftazidime (CAZ) 30ug,
(COT) 25pg,. Control
Staphylococcus  aureus ATCC

cefuroxime

and cotrimozaxole
Organisms,
25923 and Entercbacter aerogenes ATCC
103472, were used.
Statistical analysis

The prevalence of bacteriuria in

relation to trimester among subjects was
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determined wusing SSPS 8.0 statistical
package,
RESULT

Of 27 women whose gestatiohal age
was 1-13 weeks, 14 were bacterivric while of
87 14-26 weeks of
pregnancy, Of 82
subjects in the third trimester of pregnancy,
33  had The

differences in relation to

subjects within

26 were bacteriuric.
significant  bacteriuria.
in bacteriuria
gestational age were not statistically
0.158). Although the

prevalence of bacteriuria varies with parity

significant (p =

with the highest rates occurring among
nullipara (47.5%),
(42.5%)
(21.1%), the differences were not statistically
significant (P=0.064]).

bacteriuria in relation to trimester among

followed by muitipara

and lowest among primipara

The prevalence of

subjects also shows no statistically
significant differences (p = 0.158 t = 2,206,
df = 2).

Bacterial isolates

The bacteria isolates recovered from
urine of the subjects are shown in Table 1.
Altogether, a total of 73
Gram-positive

isolates were
recovered. organism
constitute 53.4% made up of Staphyiococcus
aureus {43.8%)

negative staphylococci

followed by

(31.5%).
negative rods accounted for- 46.6% of the
up of Klebsielin
preumoniae (6.8%), Escherichia coli (5.5%).
Citrobacter freundii (4.1%), coliforms and
Proteus mirabilis (2.7% each). Pseudomonas

aeruginosa accounted for only 1.4% of the

coapgulase

Gram-

total isolates made

total isclates. Table 2 shows the profile of

the B-lactamase producing isolates.



Table 1; Distribution of bacterial isclates

Microbe

No of isolate {%)

Staphylococous aureus

Klebsiella pneumoniae
Escherichia coli
Citrobarter freunchi
Coliforms

Proteus mirabilis
Streptococcus faecalis

Total

Pseudomanas aeruginosa

Coagulate negative ataphylococei

32 (43.5)
23 (31.5
5 (6.8)

4 (5.5)
3.1
20.7
2.7
1{1.9)
11149
73 (99.9)

Table2: Profile of beta-lactamane production amongst isolates

Microhe HNo testad B-lactamazxe positive (%)
Staphyloveccus aureus 32 22(68.8)
Coaguiate negative staphylocecci 23 10(43.5)
Klebsielln preumnoniae 5 2(40.0)
Escherichia coli 4 2(50.0)
Citrobacter freundv 3 3(100)

Proteus mirabilis 2 oHD)
Coliforms 2 oi0)
Streptococeus faecalis 1 (0}
Pseudomonas aeriginoesa 1 {0}
DISCUSSION Nigeria, 23.9% of the population examined

This study shows that of the 196
women examined, only 73 {37.2%) showed
significant bacteriuria at the first collection.
According to Kincaid-Smith and Bullen {12),
only 70% of women who have positive
culture at the first examinationn displayed
this symptom in the second coliection. This
suggests that in reality the prevalence rate
in this study can be adjudged s 26%. The
prevalence of asymptomatic ‘bacteriuria
varies from one study to another. Little in
1996 (13) found an incidence of 5.3% in
5,000 women which was similar to that of
Sleigh et al {14} who repurted an incidence of
6.6% in a survey of 4,349 patients. In a
study carried cut by Olusanya et al (15
among 510 pregnant women and 304 non-
pregnant womern at Ogun State University

Teaching Hospital, Sagamu South-West
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showed significant bacteriuria. The value
obtained in our study is a little higher than
the 23.9% in their study, which is within the
same geographic zone. Investigators
Trinidad (16) recorded a prevalence rate of

n

16.7% among Trinidadian women, which is
similar to that reported by Reddy and
Campbell (17) in a racially mixed community
in Gishorne, New Zealand. However, Al-Sibai
(18) reported 14.2% among.- Saudi-Arabian
women, which was about the rate reported
by Okubadejo et al (8) in lbadan, South-
Western Nigeria, underscoring the variation
of prevalence of bacteriuria from one locality
to another.

Our result also showed that the
incidence of symptomatic bacteriuria in the
three trimesters of pregnancy was not

significantly different. In a study carried out



by Nnatu ef al (19}, the incidence of
bacteriuria was highest in first trimester of
pregnancy in which 3.3% of women screened
displayed this symptom compared with 4.1%
and 2.8% in the second and third trimester
respectively.

The

asymptomatic bacleriuria alxo vary (20, 8,

aetiologic agents of

15). In our study both Gram-positive and

Gram-negative arganisms  were  cultured
fronn the urine, Qut of the total 73 isolates
encountered, 56 [76.7%) were Grame-positive
which

for

Sterhijlococcus
32 (B7.1%),

(41, 1%}
1(1.58%).

coccl of QUreUs

accounted coagulase
2% an

The

negative  staphylococci

Streptococcus faecalis
rtedorinance of Stuphylococcus aureus in
the urine sample examined in this study
corrobotates a  study done i Sagama
Southwestern Nigeria by Olusanya et al (20,
who reported Staphyloceccus aureus as the
predominant organism in their study. Most
studies done inn Nigeria have reported Gram-
negative rods as the major organisms in
8, 21).

Isolation of enteric organisms in the urine

bacteriuria in pregnant women

may be due to the proximity of the perineum
to the vulva and urethra (the organism being
normal flora in the bowels readily colonize
the perineum and then the vulva). Nnatu et
al (19) in Lagos recorded Escherichia coli in
45% of bacteriuric patients while Qkubadejo
et al {8) reported Escherichia coli in 41%
followed by Klebsiella pneumonine 19.4%
and Proteus mirabilis 16.1%. The present
study shows Klebsiella pneumoniae {23.5%),
Citrebacter freundii (17 .6%), Proteus mirabilis
and coliforms (}1.7% each) arnd
Peeudormonas aeruginosa (5. 7%}3

The bacteria sclaied from pDregnant

wormen in this study are rermarkably similar

s

o

to those reported by Olusanya et gl (20). In
their study, coagulase positive staphylococei
were recorded in 27.9% of pregnant women
compared with our study of 57.1% which
doubled their value, followed by coagulase
negative  staphylococet  19.1%  compared
41.1% in our study. The variation in their
value and that of our study may be due ta
their relatively large sample size of 510,
which is more than double the sample size
of 196 m our study. The significance of
Stuphylococcns  gureus  as  predominant
organism in bacteriuric pregnunt women in
this study is not apparcntly clear. However,
in a study of urinary tract infection in ile-1fe
carried out in the sawmne hospital in 1993,
Staphylococcus aureus was respimsible for
15.4% of the total bacteria isolated from
females. In addition, about 20-40% of
individuals in the environment are known to
be carriers of Staphylococcus aureus (22, 23)
and might thercfore acquired the erganism

by auto-infection. Similarly, like in Qlusanya

et al study (20), coagulase negative
staphylococci were rated second among
Gram-positive cocci  encountered, The

isolation of coagulase negative staphylococci
from urine may be significant only when
Staphylococcus  saprophyticus  is ir;volved.
Qther species may be seen as contaminants.

Klebsiella

Escherichia coll were also encountered in

prieumoniae and
this study. The isolation of Gram-negative
organisms as in pyeclonephritis may suggest
ascending infection (8), Our siudy showed
that more than half (39} of the bacteria
isnlated produced |beta-lactamase. This
engzyme hydrolyzes the beta-lactam drugs
such as the penicilins and caphalepornins,
though the cephaloparins are repovied to be
stable. This finding may in

maore part



explain the rate of resistance to beta-lactam
drugs in this study. Sixty percent of the
Staphylococcus  aureus  isolates
resistant o ampicillin, 87.5% to penicillin G
89.3% resistant to cloxacillin
respectively (Table not shown). Sensitivity to
gentamicin was only moderate being 44.5%
among Staphylococous  aureus
31.8% for coagulase negative staphylococci,
40% for Klebsielln pneumoniae, and 50%
Citrobacter freundii, Proteus
mirabilis and Escherichia coli. Susceptibility
to augmentin was similar, 38.1% of
Staphylococcus aurews, 58.3% of coagulase
negative staphylococci, 25% of Klebsiella
preumonine and 75% of -Escherichia coli
strains were sensitive to the drug. These

were

and
isolates,

each for

data suggest that resistance to beta-lactam
drugs such as penicillin may also be co-
transferred with resistance to other
antibiotics such as gentamicin, tetracycline
and cven chloramphenicol. Such findings
have been reported among bacterial isolates
from cases of acute ctitis media in le-ife,
Southwestern Nigeria (26).

It is also. Eoteﬁurthy the high
frequency of rcms;ance to cotrimozaxole by
all the dsolates. All the Staphylococcus
aureus, coagulase negative staphylocoeci,
Klebsiella pneumonjae and Escherichia colé
isolates tested against.¢otrimozaxole were
resistant, Other workers {25, 26, 27) have
reported similar findings. Ako-Nai et af (26}
reported only 45%, 43%, 40% and 40%
susceptibility for Escherichia coli, Klebsiella
spp, coliforms and Proﬁeus spp respectively.
This finding ?&g@g:gt_s possible abuse of
cotrimozaxole in this environrnent based on
its over-the counter availability.

It is interesting to note that virtually
all the

grganisms  tested  against
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nitrofuration were
susceptibility value

susceptible.  The
ranged from 50%
amongs! coagulase ncgative staphylococci,
to 80% amongst Kiebsiella pneumoniae and
100% among Staphylococcus  aureus,
Citrobacter freundii and  Pseudomonas
aeruginosa isolates. Dempsey et ol (28)
reporting the characteristics of bacteriuria in
a homogenous maternity hospital population
noted that the most effective antibiotic in
their study was nitrofuration, with over 90%
of isolates sensitive to it. The implications of
that nitrofuratoin, a
traditional urinary antiseptic, is still effective

this finding, is

in the treatment of urinary tract infection in
this environment.

Finally, there are conflicting views
as to-the rationale of routine screening
pregnant women for significant bacteriuria.
Al-Sibai et al (18) advocated screening on a
selective basis (i.e. for young teenage parous
women, those coming from disadvantaged
socio-economic conditions and those with a
past history of urinary tract infection),
Olusanya et al (20) on the other hand
advocated routine screening for ail pregnant
woinen at least duning the first visit to the
ante-natal clinic. Our resuits which shows
that about one in every four (26%) pregnant
women  in have
asymptomatic bacteriuria, is rather high. It
may be a worthwhile exercise therefore, if
routine screening for bacteriuria of pregnant
women is part of antenatal clinic facilities in
this environment. This is even more
important since early detection of
asymptomatic significant bacteriuria has
been reported (o prevent eclampsia
pregnancy and reduce the incidence of
prematurity and pyelonephritis later in life

this environment

in

among women with such problem (29},



Similarly, untreated pregnant women with

significant bacteriuria have been reported to

have higher complication in pregnancy than
. |

the ones treated {21).
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A study to det in¢ the preval of Vibric choleras 01 im stool sample submitted for soutine sxamination of
enteric pathogens, as well as Hentily the serotypes and antibiogrim of the isolates to commonly used mutibiotios was
undertaiten. The survey involved the exsmination of 774 (763 stool and 11 rectal 4wabs) specimens obtained from
different patients seen at the Jos University Teaching Hospital (JUTH]. Of the total number examined, 34 (4.39%)
yieldsd Vibrieo cholerae 01. Al of then were Inaba serotype of El-Tor biotyps. The age group 20-29 years had the
highest rate, 21 {6.95%), Rectsl swabs ylalded w higher number of isolates, 9 {81.82%) from 11 specimens com

to 25 (3.18%) from 763 stool spocimens. The orgenism iz most prevalent during the mid-rainy season {June/July)
sipce most of the isolates 29 [B5.29%} of the 34 isclates ware isolated during this period (P < (.0S). Isolates were rery

1 ] '3

sensitive to oflokacin, srythromyein and tetracycline but resistant to chlorsmph , ampicillin, cloxacillin and
penicillin . This study demonstrates that Vibrie choleras 01 is endemic in our environment.
INTRODUCTIONR one decade, it was observed that the rate of

Cholera (Greek, chole, bile} is isolation of enteric pathogens has been very
caused by the Gralpanegg%vgilﬁbn?@cgoﬁge low. Due tosthe limited range of facilities in
bacterium of the family Vibrionaceae, JUTH, only a selected few of the enteric
Although, there are many serogrm:lps “only béi‘}fteﬁéi}-"’pathogens are sought for routinely;
01 and 0139 have exhibited the ability to Salmonella, Shigeilae, and occasionaily
cause epidemics {1). Vibrio cholerae 01 is enteropathogenic Escherichin coli, Others
divided into 2 serotypes, Inaba and Ogaws, such as Vibrio cholerae, Helicobacter and
and 2 biotypes, Classic and El-Tor. Campylobacter are never scught for
Throughout recorded history, Cholera has routinely. This has led to the always-
caused seven pandemics in various areas of recurring result “no pathogen isolated”,
the world especially in Asia, the Middle East, This study was therefore
and Africa. The first reported case in Nigeria undertoken to examine thg prevalence of
occcurred in 1970 (2). Since then, the disease Vibria cholerae 01 in stool samples routinely '
has remained endemic with occasional processed in JUTH - and identify the
outbreaks in some states of the country prevailing serotype and antibiogram of
primarily due to lack of good water supply recovered isolates in the light of reported
and poor personal and envirenmental cases of clinical cholera.
hygiene. MATERIALS AND METHODS

An average of 3,000 stool specimens Smnp!es' )
is proceséed annually at the xhédicgl: o .' _ ‘l‘he samples anéljsed in this study
microbiology department of Jos University included a fotal of 774 (763 stools and 11
Teaching Hospital (JUTH). From the results ~ rectal swabs} of patients attending the Jos

obtained from these specimens over the past .. University Teaching Hospital These were




brought in clean, wide
mouthed bottles.

cascs, rectal swabs were collected by nurses

transparent,
In suspéc_:ted cholera
in the wards and inoculated into bottles of
sterile alkaline peptone water. Both out
patients and nurses were instructed on the
mode of collection. ' i
Processing of specimens o 1

The _ processcd:

according to the guidelines on laboratory

specimens were

methods for the diagnosis of Vibric cholerae
by the Centres for Disease Control, National
Centre for Infectious - Disea’é.es and
(CDC/NIVD). Atlanta
United States of America ai'nc*l-";g'_described
by Collee and Miles (3). Theé'e

IMAacroscopy, motlhty testmg,

Prevention 'Georgia,-—
include
mMicroscopy,
Gram stain, culture and biochemical testing.’
Others are serology and antimicrobial
susceptibility testing. Specimens wé;ei
inoculated into thiosulphate éi.'tra.t'e' éﬁcroéc;
bile salt (TCB3) agar (Antec Dlagnosuc:s, UK}’
and alkaline peptone water and mcubated at
37¢C.  After of

subcultures were made from the surface

6 hours _ _lnc_ubauon,
growth on alkaline peptone _watér'éﬂto TCBS

and incubated overnight. Colonies ffém'
TCBS agar were moculated onto Bram Heart:
Infusion (BHI] agar for bmchemlca] and
serological 1denuﬁcat10n
Biochemical testing )

' Suspected orgamsms were idefitified
as V(bno cholerae 01 from growth on Bl—Il

agar using the followmg standard tests

o

oxidase test, stnngmg test, cnratc utilization
test,

haemagglutination test, nitrosol-indole test

lysine decarboxylase test, direct

and immobilization by distilled water. All
tests were as described by Collee and Miles

(3) and Porter and Duguid (4).

e
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Antimicrobial susceptibility testing
Sensitivity of to
antimicrobial agents was determined on BHY

isolates

agar plates Using the disc diffusién method
of Seott’ (5): ‘Froifi-a 'pure tulture ‘of" the's”
isolate! to be tested, a niforni stréak was
madé ion-the-agar plate. The antibiotic discs
{Antec Diaghostics, UK) were then placed on
the plates-and incubated at- 37¢C-overnight.
Interpretation of fésults was done-using the
zone sizes. Zoné diameters of inhibition of 2
18mm were considered '$énéitive,” while 13-
17 mm intermediate and’% i3 mm were
considered resistant. All isolates were tested

for sensitivity to- the following antibiotics; °

ampicillin (10mcg),, chlpramphenicol
{10mcg), streptomycin (10mcg) tetracycline
(10meg), cotrimoxazole (25mcg),

erythromycin (Smcg), “ofloxacin (95mg) and
penicillin G (10 units).
Statistical analysis

- The data obtained were subjected to
the Chi-squared test using a probability of P
< (.05 as the level of significance.

RESULTS
A total of 774 samples made up of
763 stool and 11 rectal swabs were

examined over a period of 8 menths
{January-August 1996). The age range of the
patients was 0- 69 ‘years.'Of the total
number of specimens examined, 34 (4.39%)]
were positive for Vibrdo cholerqe 01. The
highest numbers of isolates were recovered
from the age group 20-29 years, followed by
age group 30-39 years with 5 isolates. The
age’ brackets 0-9 years, 10-19 years, and 40-
49 years had 2 isolates each. Only one
isolate each was recovered from the age
groups 50-59 and 60-69 years (Table 1}). The
difference is not statistically significant (p >
0.05).



e L.

Lt

Macroscbblc exammatlon ol‘ the
speclmens showed that 189 wen: watery,

a21 Soi formed, 15 blood-stained, 206 hard

formed’ and §2 mucoud “The watery samples _

yieldéd the highest number of lsolatcs 1),
suft-foi‘nﬁécf ;pec1mens 3 and hard formed 1.
The Blood’ stamed and mucoid specimens
yleldcd no 1solatcs The remamlng 9 posmvel
were from rectal swabs [’I‘abie 2]
Table 3 shows the prevalcncc of
Vibrio cholerae 01 in in- patlcnts and out-
patients.  Of the 580 samples taken from
out-patients, 6{1.03%) ;{'ére' pbsitive for
Vibrio cholerae 01, while 28 (14.43%) of the
194 samples from in-pgtiéﬁ't"_s j;ié;ded Vibrio
cholerae O1. This difference is statistically
significant {p < 0.05). The monthly isolation
of Vibrio cholerae 01 is shown in Table 4.
Only one isolate was recovered in January,
none in February, March, and April. Two
isolates were obtained in May, 20 in June, 9
in July, and 2 in August Serological
screening of all the 34 isolates showed that
all were of the Inaba serotype and El-Tor
biotype. s
Table S shows the in-uitro

susceptlbtllty pattern of the isclates. All the
jsolates were sensitive to tetracyv:lme.
erythromycin and ofloxacin. The only strain
showing the widest range of susceptibility
was isolated in January. It was sensgitive to
cotrimoxazole and gentamicin in addition to
the other three antibiotics. This difference is
statistically significant {p < 0.05).
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'l"llal. 1: Prcvnllnnt of Wbﬂoclwlﬂw 01

o inolated in relation to age
No examined

m groups No positive
{Yenrs) %]
~G9 142 Z1.41)

10.19 109 - 21.83)
20-29 302 2146.95)
30-39 108 5(4.63)
40-49 55 2(3.69)
50-59 37 142.50)
60-69 2 1{4.76)
Total T4 3444.39)
X2 =897 df=6 p>0.05
Table 3: Typs of samples traated and the pumber
of Vibrio cholerce 01 isolated
Typses of stool No Mo positive
sample examined %)
Watery 189 21{11.11)
Soft formed 321 3(0.93)
Blood stained 15 010.00)
Hard formed . . 206 1(¢.49)
Mucoid 32 G(0.00)
[ Total 763 25(3.2%)
Rectal swab 11 T 9(81.82)

Table 3 Prevulencs of Vibrio choleras 01
isalated from the various specimen souraes

Soures of T He No positive
specioen sxamined (i)
Out patients 580 Loe(rody
In-Patients 194 28{14.43)
TOTAL e 34{4.39)
Wi= S50.81df = 1p<005

Fubia 4: mmdmmuhm

[ Pariod No examinsd lo [posities % |
January 25 [TEX 00}
February 29 0(0.00)
March 125 | ood)
April 111 0{0.00),
May 103 201.85)
June 163 20{12. 21 f
July 100 9900y °
August 68 22.95)
Total T4 34(4.39)

ra



“Table 51 In-vitre antibiotic susseptibility
pattern of Vibrio cholerae 01

Antiblotie (mog) . -Ne Ko positive
examined %}
Offoxacin (5) 34 34{100)
Erythromycin {51 14 34(100)
Tetracycline [10) .. 34 34{100)
Cotrimpzaxole {25) 34 1(2.94)
Gentamicin (10) 34 1(2.94)
Chloramphenigo}{10) 34 0(0.00)
Anmpicillin (10) 34 00.00)
Cloxacillin (5) ' 34 0(0.00)
Penicillin {10 unit} 34 010.00)

Xi- 130364d/-8 P<005

DISCUSSION
A total of 774
analysed in this gtﬁay, in which 34 (4.39%)

samples were

were pasitiv'c for Vibrio cholerae 01.The
percentage is low compared to the 18%
documented by Shapiro et al {6} in rural
western Kenva in diarrhoea specimens. Qur
finding is how:cver significant since the
specimens  included non-diarrhoea stools.
All the 34 isolates were Inaba serotype of the
El-Tor biotype. This is contrary to the 1991
outbreak in Jos, in which Ogawa was the
predominant serotype. Most strains causing
gpidettﬁés in Nigeria have been Ogawa
serotype (2, 7).
displacing another

Reports of one serotype

have been on the
increase. Gomez et aI (8} reported a case in
which Inaba strains, ‘which were dominant
in Mexico in 1991, were later sub-planted by
Ogawa serotype in 1992. In Calcutta, India,
Vibrio cholerae 0139 displaced El-Tor Vibrio
cholerae 01 (causative agent of the seventh
pandemic), an event that has never
happened in recorded history of cholera {1).
of Vibrio

however

The toxigenic Inaba serotype
cholerae 01 Dbiotype El-Tor
reappeared in India in 1998 and 1999,
almost a decade after its last dominance in
the Calcutta episode (9). Antigenic variations
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have also been observed in-vitro and that
more than one antigenic variant may be
1solated from thc stool of cholera Rat:ents

(10).

The hlghest number of Isolates were
from the age group 20-29 years with 21
{6.95%), while the (2.7%])

1{4.76%) were from the age brackets 50-59

least 1 and
years and 60-69 years respectively. The age
group 0-9 yearé yielded 2 (1.4%) isolates.
This finding differs from the report of Samir
that
clinical infections are most COmMEn ameng

the

(11) wheo stated in endemic areas,

“unsalted” pre-school children. Tt
however agrees with that of Bhattacharya et
al {12) who found majority of cases in
adults. '

Macroscopicl examinations of the
stool samples showed that watery stools
yielded the highest number of isolates
21(11.11%). This agrees with reports in the
literature, which showed that cholera is
characterized by watery stools often called
“rice water stool. Mucoid and blood stained
samples ﬁclded no Vibrie cholerue 01. This
is not unexpected since the organism is non-
invasive (1, 13). The percentage | isolation
from rectal swabs was 81.82%. This agrees
with Porter and Dugmd (4l who advocate
the collectlon “of rectal swabs, especially
when screening for carriership.

The percentage

outpatients was low (1.03%) compared to

isolation from
14.43% in in-patients. This is not surprising
since clinical cholera cannot be treated on’
outpatient basis. The few'iaolates.from the
outpatients couid be from contacts or
carriers, The periodic pattern of Vibrio
cholerae 01 showed that the highest
numbers of isolates were recovered in June,

This is probably due to the fact that June



corresponds to the middle of the raining
‘gseason in Jos during which rivers and
streams begin to flood and as such carry
along waste from. the countw' side. Also,
dams are flooded supplying more water than
the treatment facilities can copé with. In
addition, because of torrents associated with
pipes
contaminated by faecal

rains, water become  exposed,

damaged and
material.

The isolates were very sensitive to
ofloxacin,

erythromycin and t_gtracycline.

The only isolate recovered in January
showed a wider range of susceptibility to the
other antibiotics. It is possible that this
strain mutated and later developed multiple
drug resistance thereby leading to the
epidemics of June and July. Coppo et al (14)
had reported the introduction of cholera into
initial

Somalia by an drug susceptible

strain. An alternative explanation.could be

that this strain was supplanted. by, a new

strain  brought to the state from

neighbouring Kano where an epidemic had

been reported since January.

This study has shown that cholera
is endemic in our environment. It is
therefore recommended that stool specimens
should be routinely examined for . Vibrio
cholerae.
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EFFECT OF ESSENTIAL LEAF OIL OF OCIMUM GRATISSIMUM ON
CLINICAL ISOLATES OF PSEUDOMONAS AERUGINOSA
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Ocimum grotissimum leaf oil, which has bren reported to possess in vitro and in vfve sificecy aguinst enteric bacterin
was tested agminst forty sin clinical isclutes of Psevdoumonas asruginosa in Lagos, Nigeris. The wffeat of the sssential
oll (EQ) on pyocyanin production among these strains waz also investigated. Agar well diffusion sssay revealsd
susceptibility in 40 (87%] of the 46 tested strains with inhibition zons diamcter (20-36 mm) comparable with the
effect of tobramycin. Of the 40 susceptible isolates, 34 strains were quantitatively demomstrated to show
susceptibility when further tested with the ossential oil in broth and on agar yiclding MIC and MBC walues of 36 - 54
mg/ml and 42 - 66 mg/m) respectively. The values wers higher thaw the 12 mg/ml (MIC} and 24 mg/ml (MBC)
observad Iin Escherichia coli AYCC 25922, Compared with the control, the essentinl oil was found to reduce
pyocyanias production significantly {p < 0.01) at 18 mg/ml (30.1 - 30.5 vs 269.2 - 276. 7 - g/ml} and 75 mg/ml (2.5 -
3.5 va 259.2 - 276.77 ig/ml} in both sensitive and rasistant strains, suggesting that Ocimion gratissimon leaf oil may
tahibit expression of virulence factors and progression of Preudomonas infactions canned by the tested strains.

Hey wards: Ocimum gratissimim leaf ofl, Psoud. acruginosa, Nigeria
INTRODUCTION Plants’ parts such as the seeds of
On a global scale, Pseudomonas Moringa oleifera and Nigella sativa (10, 11},
aeruginosa is responsible for 16% of all roots of Diospyros mespiliformis (12), fruits
nosocomial infections and 5% of alil of Juniperus oxycedrus (13) and leaves of
community-acquired infections (1} In Synclisia scariba and Bryophyllum pinnatum
Nigeria, hospital acquired pseudomonal (14, 15) have been found to possess
infections are comunon among patients on antibacterial activity against Pseudomonas
in-dwelling devices and those with chronic aeruginosd. However, the use of these plants
discharging ears and bronchopulmonary for complementary therapies is limited by
disorders (2). These discases often lead to their narrow geographical spread and
complications such as septicaemia with inadequate folklore medicinal beliefl mostly
eventual -death (3}. The large numbers of in unfamiliar rural communities.
diseases caused by Pseudomonas geruginosa Octmum gratissimum is one of the
as an opportunistic pathogen is premised on medicinal plants that are widely used in
many factors, which include multi-drug Nigeria and acclaimed to have a large
resistance and preduction of virulence clinical coverage of diseases in folk medicine
factors such as pyocyanin. (16). The extracts of the plants have
Infections caused by multi-drug severally been demonstrated to possess
resistant strains of Pscudomonas aerugihosa bacteriologic and clinical efficacy against
have severally been reported in Nigeria (&, 5, infections due to Enterobacteriaceae (17, 18).
6). The gross resistance of Pseudomonas In vitro, we have found the essential oil of
aeruginesa to antibiotics has paved way for Ocimum gratissimum inhibitory to
an extensive exploration of plants of foikioric e:_:tfacell_ular protease elicited as a virulent
medicine for phytochemicals égainst this - factor by Shigellae (article in-press] and a

organism throughout the globe (7, 8, 9. study by Fakae et al (19) demonstrated the
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ability of the oil to inhibit ghutathione — 5 -
transferase activity in helminthic infections.
Elsewhere the anti-pseudomonat effect’ of
basil oil chemotypes on Pseudomonas spp
has been reported {20} amidst contradictions
from a related study (21).

In Nigeria, there are no documented
studies demonstrating the interactions
between Ocimum gratissimum leaf oil and
Pseudomonus aeruginosa. We hypothesize
that knowledge of the efficacy of Ocimum
gratissimum leaf oil on Pseudomonas
aeruginosa
intervention measures against Psendomonal

may improve and cheapen

infections. Hence, the present study was
conducted to investigate the effect of
Ocimiom  gratissimum leaf on growth and
pyocyanin production among clinical strains
of Pseudomonas aeruginosa isolated in
Lagos, Nigeria.
MATERIALS AND METHODS
Ocimum gratissimum

Fresh leaves of Ocimum gratissimum
(Labiatae) attached to their stemns with
leaves were authenticated at the Forestry
Research Institute (FRIN), Ibadan, Nigeria.
After authentication, the specimen was given
FHI' 106506 and
deposited in the forestry herbarium.
Essential leaf oil extraction

Three hundred grammies of IOcimum

a voucher number

gratissimum leaves cut into pleces were
steamn distillated with the aid of a distillation
apparatus (Borhringer, Germany). The
resulting distillate was fractionated - with
petroleum ether (40-60¢C) and extracted oil
was dried on anhydrous sodiim sulphate

(Sigma, USA). Petroleum ether was removed -

by evaporation in vacuo at 50°C using a
rotary evaporator. The amount of il
obtained as a percentage the quantity of leaf

distillated was determined and recorded.

The oil extract was reconstituted by
dissolution in 10ml of 2% Tween-80 and
filtered sterilized by passage through a
0.45pm filtration apparatus (21).

Bacterial isolates
Pure stock cultures of 46 clinical
isolatcs of Pseudomonas aeruginosa

maintained on nutrient agar slants within 4
weeks of isolation at 49C and cbtained from
the Genetics units of the Nigerian Institute
for Medical Research (NIMR), Lagos were
used in this study. These isolates were
identified and purified by culturing samples
(blood, urine, stool, wound exudates and ear
discharge} first on MacConkcy and then on
Pseudomonas agar medium supplemented
with cetrimide (200 ng/ml) and sodium
nalidixate (15 ug/ml), Escherichia coli ATCC
25922 was emploved to validate outcomes of
antibacterial susceptibility testing. All the
bacterial strains were obtained from the
Microbiology and Genetic division of the
Nigerian Institute of Medical
{NIMR), Lagos, Nigeria.
Antibacterial susceptibility testing

: Theé  sensitivity of the gelected

Research

Pseudomornas aeruginosa strains to Qcimum
gratissimum (EO)
determined by agar-well diffusion. method.
Cultures were grown in nutrient broth to
late exponiential phase {I2 - 18 hours). The
resulting turbidity was adjusted to 0.5
McFarland standard (1 x 108CFU/ml) using
phosphate buflered saline (pH 7.4). 10 pL of
standardized inoculum (105CFU/plate] was

essential  oil was

. then used to streak Mueller Hinton agar {20

ml}. Four &6 mm holes placed 4 c¢m apart
were immediately bored on each inoculated

_plate using heat sterilized capillary tubes.

" After air-drying, the holes were seeded with
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100 pL cach of EQ at SO00 pg/hole and 2%
Tween-80 diluent for test and control. The
plates were further mounted with a standard
antibiotic tobramycin disk (20 ug) from
Oxoid, UK, to serve as a negative control.
Control plates inoculated with Escherichia
coli ATCC 25922 were also prepared in
parallel with the test experiment to validate
sengitivity. All the plates were incubated
acrobically at 37°C for 24 hours. Zones of
inhibition were measured in millimeters
{mm) and recorded.

Minimum inhibitory concentration (MIT)

The inhibitery effect of EOQ on each
of the 46 Pseudomonas aeruginosa isolates
was determined based on dilution in broth
according to lori et al (17) with a litde
modification. A concentration range of 0 - 72
mg/ml of EQO was prepared using Mueller
Hinton broth as the diluent. The
susceptibility test broth tubes were then
made up to 4 ml by adding 100 pL of culture
(! x 105 CFU/ml) of the tested strains- EQ
negative tubes and EO tubes inoculated with
Escherichia coli ATCC 285922 served as
controls. The tubes were plugged with
sterile cotton wool and incubated aerobically
at 37°C for 24 hours. The MICs were
regarded as the lowest concentration of EO
at which no visible growth or turbidity
occurred. Turbidity of cultures was
monitored spectrophotometrically at 620 nm
against sterile nutrient broth,

Minimum bactericidal concentration (PC)

Here, 10pL sample taken from MIC
* tubes without bacterial growth or turbidity
was inoculated onto Muelier Hinton agar
and plates were subsequently incubated
accordingly for 24 hour. MBCs were defined
as the lowest concentration of EQ that
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yieided no colonies of strains tested after
incubation.
O.gratissimum sffect on pyecyanin production

Each Pseudomonas aeruginosa
strain was grown under iron limiting
condition in tris-minimal succinate medium
containing 25 pM ethylenediaminedi-o-
hydroxyphenylacetic acid (EDDA), with and
without 20 or 72 mg/ml EO. Culture
negative brotha were used as control. After
24 hours incubation at 37°C, pyocyanin
production was estimated as described by
Rogers (22). In brief, pyocyanin producing
strains werc grown acrobically overnight at
370C with shaking (120 rpm) in tris-minimal
succinate solution without iron and glucose
but containing MgCl» (500uM), CaCk
(100pM) and methionine (700 pM]. Cultures
were then centrifuged at 4000 rpm for 10
minutes and supernatant acidified with
ethyl acetate in volume 5:2 ratic. The
concenirated under reduced pressure using
a rotary cvaporator at S50C. The crude
pyocin preparation obtained was then
dissolved in 400pL sterile water, sterilized
by passage through a 0.45 pM filtration unit
and the yield meamured in pg/mi. A pon-
pyocin strain. of Pseudomonas putida PUC 34
was used as control.
Statistical analysis

Pyocyanin production among the
Pseudomonas aeruginosa strains tested
measured in pg/ml was expressed as means
*+ standard deviation. Differences between
mean values were further subjected to
student’s t-test with level of significance
investigated at 99% confidence limits. P <
0.01 was considered significant.



RESULTS

The data obtained [ollowing the
extraction of essential oil {E0} from Ocimum
grotissimum leaves and effects on growth of
46 clinical isolates of Pseudomonas
aeruginosa are summarized. Table |
revealed the preduction of 720 mg of
essentinl cil equivalent to 0.29% oil yield

(MICs) of the remaining 6 sensitive strains
were obeerved at 2 72 mg/ml EQ. MIC of 12
mg/mi and MBC of 24 mg/mi EO were
obtained following interactions with the
control strain, Escherichia.colf ATCC 25922,
A decrease in pyocyanin production
was alse observed in the order of 259 £ 86.7,
30.1 £ 10.2and 2.5 + 1.5 pg/mli as a resul

fromm 30Dg of Ocimum gratizsimum loaves of the growth of the Pseudomongs
following steam distillation with petroleum geruginesa  sensitive  siraing  jn  media
ether. Forty of the 46 tested Pseudomonas containing  tris succinate amg EDDa,

acrugincss straing showed susceptibility to
the eszential oil and produced an inhibition
zome {18 ~ 34 mmj that was comparable to
the bactericidal =fects of tobramycin {20 -
32 mm). All the tested strains formed
coloniies resuiting in the sbeence of
inhibition zones when grown on 2% Tween-
80 agar (plates not shown}. Resulte in table
2 indicated that Ocimum grotissimum EOQ at
36 -~ 54 mg/mi and 42 - 66 mg/mi
concentrations inhibited the growth of 36 of
the 40 sensitive strains in broth and on agar
in wvitro. Minimum inhibitory concentrations

{Smp/md EQ and EDDA and 7Smg/mil EO
aind EDDA. The disparity in pyocin vield as &
result of growth in the presence of BQ was
found to be significant {p < 6.01) (Table 3).

The date presenied in Table 4 also
showed a significant decrease {p < 0.01} in
pyocyanin preducton 2767 £ 231 va 4.5 -
30.5 £ (1.0 - 2.3) ng/mll among the EC
resistant strains when cuitared in the three
categeries.of media vsed,

Toble 1: Essemtial oll yhoid and satibacterial suacegeibility teoting of
Faatcdomcmnid

O. grotiselumm B0 Tokrerpoin Twses-20
Organisn tested
£ aeruginosd 16 - 30 20 - 32+ o
N = 36,
aeafitg';oczm -] 20~ 38k o
B = 4.
« " .Engential ol yield = 720my per 2005 deat. _
Percenttige il yiskd » 0.24% .
N = mumber of straine tested or detesminations; & = 400 F aeruginesa straing wated were
suzcepiibie @ EO: b = all the straing tested were evsceptible to B0 or tebranaycine. Figures
were A ranges of inhibition 2one diameters measwred in millitostes (), = = Al the tested
atraina formed eolonies on 2% Tweon-S0 comiie agar plates.
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Tabis 2: Determination of MICs and MBCs of Ocimum gratissimum EOQ
on the suwacapiible Peendomonar aerrgrinesa strning

Favudowenns aeruginosa Escherichia colf
ATOC25022
N =234 M=a
Pararveters
MIC (mg/ mi) 36 - 54 =Te 12
MBC {mg/ml) 42 - 66 ND 24
ML » growth inhibition not detected within ihe EO conceniration tested.
E. coli ATCC 25922 inorwlations was done in guadiuplicate.

P

Table 3: Effects of Cetmum gratiasimzm sssenticl ol om pyocyanin
produdtion in susasptibic Prosdomoncs aervginess streing

Taata Frecpasin preduction jpg/ml + 81
W= 40
15mg/mi B0 + EDDA qi oy 100
72mg/ml + EDDA 2.5 4 1.5 |
Tris-anceinate + DT G500 + 96T ‘
M = nusnker of strains wmated! @ = Sipuificaatly reduesd procyanen yield at 59%
| confidence bty U,

Table 4:  Effects of Ocinueme grasizsimum ceazntiel ol on procyanin production
i resistant Preudomon s aartigizosd iring
Twut Froaypnin peodaction jpg) 5k + S0
RIE-]
15mrimi B0 + EDDA [ R
72mg/mi + EDDA 15+ 108
Tris-suzcinmie + EDDA 2767 + 231

M = pumber of streing tested: @ = Signifcantly reduced pracyanin yvield at 29%
conflidence Simita

contrary to the report of Maksmura ef al

Ccimum  gratissonum  hes  been {21}. These workers found the eugenol
credited to have tremendous clinical henefiis conaining EG un-inhibitery i
in folk medicine prior to the exploration of Pseudomonns geruginosa at 24 wmg/ml

its chemotypic potentials and  the Other causes of disparity may include the

propagation of modern medicine {16). The
present study has an iniention o expand
the scientific basis of Ocimum grotissimum
eesential oll as an sntibacterial agent The
0.24% ol obtained in this study
comparable with vields reported in previons
waorks {21, 23). The essentiyl ol was further
foand to inkibit the growth of 40 of 45 tested
Strging on ager mediam with 18 -~ 34 mm
zone of imhibitiorn,. The MIC and MBCs
values ol 36 - 54 mg/m] and 42 - 66 mg/ml
observed among the susceptible strains are

chemotype variation commeon o basil plants
24),
experimental design apd the strains of

incloding Ocimum  gratissimum
Pseudomonas aeruginosa tested. The latter
could resull from clonal variation in the
other
virplence determinants as demonstrated in
the woirk of #ucha and Farrand {25)
Howsver, our cesult is comparable 10 the
efficacy reported for the essentiai oil of

acguisitinn of R-plasmids  and

Cinnomonium  osmophloeurm  {26). It also

aligns with the microbiological safety
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appra.isg.ls given to the plant essential olls of
Australian origin (27, 28}.

Furthermore, in support of our
result is the finding of Orafidiya et al (29) in
which liquid and semi solid formulagions of
Ocimum  gratisssmum  EQ  were found
efficacious as a topical aéent in the
treatment of boil, pimple{ and wounds.
Strains of Pseudomonas aé?&yino-sa have
been found responsible for foot puncture
wound infections in children (30) and many
studies have implicated Pseudomonas
aeruginosa as among the aetiologic agents of
skin infections (31). Keita et al (32} also
reported concentrations  of
' gratissimum EO greater than 60 mg/ml in
the control of Callosobruchus maculatus
while in another study, concentrations as
high as 62 mg/ml were found inhibitory
against enteric bacteria (17).

The
productiont ‘L‘among the

Ceimum

reduction in  pyocyanin

strains  tested
irrespective . of the susceptibility outcomes
further
activity inherent in Ccimum gratissimum EQ.

Pyocyanins confer virulence to pseudomonas

demonstrates the spectrum of

in a manner that employs celi-to-cell
signaling system - through - which cell
multiplication and further production of
virulence determinants are ensured (33).
Hence, .inhibition of pyocyanin production
may prevent the development of these
processes. This obsetvation further mimics
the finding of Tateda et al (34} in which sub
inhibitery concentrations of macrolides

inhibit protein synthesis and suppress

virulence factors in Pseudomonas
aeruginosa.

The  realization of  Ccimum
gratissimum  esgential oil as an

antipseudomonal agent will be highly
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rewarding especially in rural areas that are
far from adequate health facilities. The oil
can easily be apphed as drops and topical
agent in the management of pscudomonas
associated ear, eye and wound infections in
these circumstances. .
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A proapective study to determine the pattern of microosgani seen in orofacial infections us well ws investigating
the antimicrobial susceptibility profils of the isolates was undertalen. Specimens wero obtained aseptically rom 28
pativnts pressnting with orofacial infections at the Department of Oral Burgery and Pathology, Obafemi Awolowo
University Teaching Hospital Complex, Ha-Ife, Nigeris. The spucitnens were transported in an anaerobicslly pre-
reduced transport medivm for processing im the Iaboratory. Isolation and jdentification were done employlng
standerd bacteriologion] techniques. Antimicrobial susceptibility testing was performed by the dise diffusion method,
AHl the 28 clinical samplen obtained yielded growth of kacterin, Anserobes wers cultured from 24 {$6%) specimens
while 1 specinen yielded only serobic isolntes. Altogether; 44 hactarinl inolates wars obtained and 40 (91%) wese
annerobes. Most of these smanerobes were Gram-negative rods and Gram-positive cocei. About 73-100% of the
apasrobes ware stsceptible to commonly avalluble astiiotics. Strikingly, sulphonnmides damonstrated the woalest
in-vitro activity against ail isclates. The study revealsd agnin the polymicrobinl nature of arofacial infections as well
et the predominance of anssrobes in the asticlogy of thass infections. Erythromycin and penicillin should be
considared as frontline druge in the treatment of mild orofscial infections whils drugs like ciprofloxacin and
clindamycin can be reserved for more severs and resistant infections.

INTRODUCTION on the knowledge of the likely
Bacterial infections are among the microorganisms that may cause an infection
most commonly encountered problems in in a particular site of the body and the
the maxillofacial surgical practice and nature of the antibiotic susceptibility pattern
previous reports from Nigeria showed that in the local envivonment of his practice as a
orofacial infections remain a major problem. guide to the rational choice of antibiotic
This problem persists in spite of the therapy. In severe or recalcitrant forms of
availability of broad spectrum of potentially orofacial infections like necrotizing fasciitis,
useful antibiotics (1-6). deep space infections and chronic
The microbiology of orofacial osteomyelitis, cultural studies invelving both
infections has been studied widely and aerobic and anaerobic bacteriology are
various forms of acrobic and anaerobic however desirable to provide information on
microorganisms reflestive of normal oral likely pathogenic organisms causing the
‘flora have been isclated. Streptococcus and disease and their antibiotic susceptibility
Staphylocoocus species as well as the Gram- pattern. This piece of information would
" negative anaerobic bacilli namely Prevotella, guide the clinician to select the most
Porphyromonas, Fusobacteria species and appropriate antibiotics available for the
anaerobic cocci are among the prevalent treatment of these isfections.
organisms isolated in most studies (7, 8). Anaerobic bacterniology
Treatment of acute orofacial unfortunatcly is expensive and requires
infections would reguire the use of empiric special facilities and expertise to perform. It
antibiotic prescriptions. A clinician can rely is not readily available in many hospitals in
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the developing countries even in the referral
cenicrs. In spite of the high prevalence of
orofacial infections in Nigeria, only one
@
bacteriology in the study of dentoalveolar

report incorporated anaerobic
abscese, There is therefore a paucity of
information about the identities of the

anaerobic organisms associated  with
orofacial infections in this environment. The
present study examined the microbiology of
different types of orofacial infections with
the aim of providing information on the
prevalent microarganisms isolated in these
discases. Antibiotic sensitivity patterns of
these organisms were determined in order to
provide a guide to clinicians for making
rational decisions owver the choice of
antibiotics in the management of these
infections,
PATIENTS AND METHODS

A prospective study of 25 patients
aged 17-65 years {17 males and & females)
with various forms of orofacial infections
was carried out {19 odontogenic and 6 non-
odontogenic infection). Table 1 gives a
breakdown of the types and sources of these
infections; chronic suppurative osteomyelitis
(5}, acute dentealveolar abscess (5}, buccal
space (4), lateral
abscess (1), submandibular space abscess

abscess pharyngeal
(3), submandibular space celulitis (1) and
chronic suppurative maxillary sinusitis (3).
All the patients were seen at the Depariment
of Oral Surgery and Pathology, Obafemi

Awolowo University Teaching Hospitals
Complex, lle-Ife, Nigeria. Specimens
for bacteriological investigation  were

cbtained aseptically through intact mucosa
or skin. Abscesses were either aspirated
with sterile syringes or swabbed during

incision and drainage while bone or
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granulation tissues were surgically obtained
through an intraoral incision in patients
with chronic osteomyelitis. Prior to these
procedures, the skin or mucosa was cleaned
with 70% alcoho! and isolated with sterile
gauze. Specimens were collected into an
anaercbically pre-reduced transport medium
(Bionor, Norway) and sent to the laboratory

immediately.
Isolation and identification of organism
Specimens were collected into

transport media (Bionor, Norway) and stored
at 9°C and processed within 2 hours.
Specimens were cultured on Nutrient agar
{Oxoid, England) containing 6% whole blood
incubated aercbically at 37°C, Cooked meat
broth (Oxoid, Englandj},
containing 6% lysed human time-expired
blood and 0.5 mg/ml Vitamin K (Roche,
Nigeria)

Nutrient agar

and fastidious anaerobe agar
[Techlab, USA), prepared according to the
manufacturer’s instructions and incubated
anaerobically. Anaerobic incubation took
place at 37°C in anaerobic jars in an
1% 0Q2/8%CQ2 generated
using commercial gas-gencrating kits (BBL,
USAj

instructions.

atmosphere of
Cockleysville, in accordance with
manufacturers’ Plates were
incubated at 379C for 48-72 hours (for
aerobic cultures) and 3-7 days (for anaerobic
cultures). Colonies appearing on either plate
were streaked unto fresh plates and
incubated for 48 hours to 2 weeks. Gram-
negative rods were identified using the API
20 E system (Biomerieux, France). All other
isolates were identified by conventional
9.

maintained by cryopreservation using the

biochemical tests Isolates  were

medium of Gibson and Khoury (10).



Antibiotic sensitivity testing

Antibiotic sensitivity testing was
conducted by the disc diffusion method (11].
The test medium was Iso-sensitest agar
{Oxo0id, England) supplemented with whole
blood for streptococci and lysed blood with
vitamin K for anaerobes. Commercially
available antibiotic disks were used and
interpretation of inhibition zone was in
accordance with manufactures instructions
(AE Biodisk, Sweden). Stophylococcus
aureus NCTC 6571 and Escherichia coli
NCTC 10418 were used as controls.
RESULTS

All the 25 clinical samples obtained
vielded growth of bacteria. Forty-four
bacterial isolates were obtained. Anaerobes
were cultured from 24 (96%) specimens and
this accounted for 40 {91%) of the number of
organisms isolated. Mixed anaerobic/aerobic
growth was obtained from 2 (8%} specimens
while anaerobes were exclusively cultured
from 22 (88%) specimens. One case of
submandibular space cellulitis  yielded
aerobe only (Table 1). Gram-negative
anaerobic cocci were the commonest
bacteria isolated, predominantly Prevotelia
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melaninogenicus  {14), Porphyromonas
gingivalis (8), Prevotella denticola (5}, and
Peptostreptococcus spp (6). While
Streptococcus spp (3) and Staphylococcus
aureus (1) were the aerobic species isolated.
Table 2 shows the antibiotic profile
of the anaerobic and streptococcal isolates.
Majority of these organisms were susceptible
(75-100%) to the

antibiotics, trimethoprim, chloramphenicol,

commonly available

tetracycline and erythromycin. Clindamycin
and ciprofloxacin also displayed excellent in-
vitro activity against the anaercbic isolates.
The least susceptibility to penicillin V was
observed in Peptostreptococcus ancaerobius
(33.3%) otherwise, this drug displayed good
in-pitro  activity against the anaerobic
bacteria (75-100%).

Streptococcus species were
compietely susceptible {100%) to
trimethoprim, ciprofloxacin,
chloramphenicol and erythromycin. The

sulphonamides demonstirated the weakest
in-vitro activity against the aerobic and
anaerobic bacterial isclated in this study.
Susceptibility testing for Staphylococcus

aureus was not done.



Tuble 1: Classification of orolfactal infection and the bacterial izolates

Type/source of infection

Chronie suppurative
osteomyelitis [Chronie
periodontitis)

Buccal space  abacess
{Pulpitis}

Lateral pharyngeal space
abscess (Pulpitis)
Acute dentoalveolar
abscess (Pulpitis)

Canine  fossa  abscess
[Pulpitis)
Submandibular space
abscess (unknown}
Submandibular space
cellulites (unknown)
Chrenic suppurative
maxillaty sinusitis
{unknown)|

Ne of
cazes
5

Anaerobic organism

P. melanirogenice
P. denticela

P. gingivalis

F anaerpbius

P. prevotii

P. melaninogenica
P denticola

P. gingivalis

P. anaerobius

P mognus

P productus

F. pucleatum

P intermedia

P. melaninogenica
A. viscosus

P. endodontalis

P. melanincgenica
P. gingivalis

P. intermedia

P Productus

P. gingivaits

P melaninogenica
P. denticola

P. productus

P. melaninogenica
F. denticola

P. Gingivalis

P. gingivaliis
P melgninogenica

No of

:
¥

[ Y " R P S T

1
2

Aerobic
organjsm

Srept, spp

Strept. spp

Staph. aureus
Strept. spp

P = Prevotella, Porphyromonas, Peptostreptococcus, F = Fusobacteria, A = Actinomyces
Staph = Staphylococcus, Strept = Streptococcus
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Table 2: Antibiotic profile of unasrobic/sireptococcal lsoiutes

Organism / Antiblotic Trimeth Suph Pen V
%} %) %)

P. melaninogenica {13) 10 {76.9) 2.y 19 {76.9)

P. gingivalis (3) 6(79) o) 6 (75}

P intermedia (2) 2 (100} 1 (50 2 (100}

P. denticola (8) 3 (75) 40100,  3{7S)

P. endodontalis {1} 1 (100) 1(1000  1{100)

F. rucleatum (2} 2 (100) ) 0(0)

P. anaerobius {3) 3 (100) o ® 1(33.3)

P. prevotii (1) 1{100) 0 fo} 1 (100)

P. productus (2} 2 (100} oM o

P. magnus (1) 1(100) 00 0 (0}

A. viscosus (1) 1 (100} 1(2000  1{100}

Streptococcus spp. (3) 3 (100) 133.3) 2 (66.7)

Trimeth = Trimethoprim, Sulp = Suiphenamide, Pen ¥ = Penicillin V, Cipro = Ciprofloxacin, Tet = Tetracycline,
Chl = Chioramphenicol, Ery = Erythromycin, Clind = Clindamicin

DISCUSSION
The this
demonstrates again the polymicrobial nature

result of study

of orofacial infections as well as the
predominance of anaerobic bacteria in the
pathogenesis of these infections. In the
present study, the Gram-negative rods and
the anaerobic cocci were the commonest
anaerobic bacteria isplated. They are
Prevotelia, FPorphyromonas, Fusebacterium
Peptostreptococcus This

observation is consistent with result from

and species.
most studies on orofacial infections (7, 12,
13, 14}, Streptococcus species are common
oral commensals and are frequently isolated
14). These

organisms were isolated mainly from the

in odontogenic infections (7,

odontogenic infections in the present study.
Stophyloceccus aureus fouand in the nares,
perineum and skin. It is not a normal flora
of the oral cavity but may be an important
pathogenic organism in suppurative non-
odontogenic infections of the head and neck
region {8). The only Staphylococcus aureus
isolated in this study was obtained from a
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Cipro Tet chl Ery
%} {96} %l 1%}

13 {100) 129231 1a{loo]  1292.3)
7(87.5) 7 {87.5) 7 87.5) 7 {87.5)
2 (100} 2 {100) 2 (100 2 (100)
3(75) 4 1100) 4 160 4{100)
1 (100) L (100} 1 [100) 1 (100)
2 (160} 2 (100} 1 (100} 1 (50)
3 {100} 3 [100) 2 (100) 3 (100
1 {100) 1 (100} 3 (100) 1 (100)
2 (100) 2 [100) 1 (100) 2 [100)
1 {100) 1 [100) 2 {100 1 [100)

i (100 1{100) 1 (100) 1 {100}
3(100) 2 (66.7 3 (100) 3 [160)
case of non-odontogenic submandibular

cellulitis.
Resistance to  older cheaper

antibiotics is becoming increasingly commeon
in Nigeria. In this study, however, it was
cbserved that most of commonly available

v,
and

antibiotics, erythromycin, penicillin

tetracycline, trimethoprim
chloramphenicol demonstrated very good in-
vitro activities against most of the anaerobic
bacteria. Erythromycin and ciprofloxacin
also displayed excellent in-uvitro activities
the

Erythromycin and penicillin V ar¢ not only

against streptococcal isolates.

very effective within the environment of the

study, but are both cheap and readily
available. They should therefore be
considered as frontlihe drugs in the

treatment of mild forms of orofacial
infections in Nigeria. This will permit the
of

clindamycin for the management of more

conservation ciproftoxacin and
complex forms of crofacial infections and
other resistant infections. [t is important to
realize that the successful management of

orofacial infections depends on the remaval

Clind
%}

13 (100
8 (100}
2 {100}
3 (75
1(100)
2 (100}
3 {100
1 (100}
2 (100
1 (100

2(66.7)



of sources of infection, establishment of
prompt and adequate surgical drainage and
the institution of appropriate antibiotic
therapy. Antibiotic therapy alone is not a
spbstitute for surgery.
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DETECTION OF HAEMAGGLUTINATION-INHIBITION ANTIBODIES
AGAINST HUMAN H,N; STRAINS OF INFLUENZA A
VIRUSES IN SWINE IN IBADAN, NIGERIA
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A survey of haemagglutivation inhibition (Hij antibodies against influenza A virus was carried out on pigs serm
collected at Bodija abattoir, Teadan between December, 2001 and August 2002. Out of the 107 sera tested, 101
(94.39%) had HI antibodies to influenta A {HiN:} human strain while the remaining 6 {3.61%) were nagative. The
result: of this work indicates that Hai: influenze viruses are carrently circulating among the pigs slaughtered in
Bodija sbattoir. The public health implications in terms of posaible transmission contact with the pige are discussed.
The result of the HA titres obtained with turkey rod blood cells {(RBC) compared to that of guinea pig RBC indicated

that the HiN; atains of influenza A vi have groater avidity for turkey RBC than thaze of guinea pigs. This is
equaily of dingnoatic importance -

INTRODUCTION e MATERIALS AND"IETHODS

Influenza is an acute, highly One hundred; and seven blood
‘contagious and febrile respiratory disease samples were collected from slaughtered
" associable with the destruction of cell lining . pigs at the Bodij@':-;Municipal Abattoir,
the upper respiratory tract, trachea and fbadan between December 2001 and August
bronchi. {1, 2). Influenza viruses belong to - 2002. The sera from these samples were
the family orthomyxoviridae and are stored at -20°C untit © tested, The wvirus
classified as A, B, or C based _on the antigen influenza A EH}N[] strain and its
antigenic differences in their nucleopréi;ein positive control antiserum were collected
(NP} and ‘matrix (M) protein. These three from the Depariment of Virology, College of
iypes have been shown (o cailSe due Medicing,  University of Ibadan, The
influenza in man {3). S hacmag‘glutination antibody [HA) test was
Influenza A viruses are widespread carried out using the standard method as

in nature infecting a wide range of host previously described (6). The use of 1%
species including man, horses, swine, birds turkeys’ red blood cells [RBC}) and 1%
and mammals (4). According to Murphy and guinea pig RBC as indicator for the test was
Webster (5}, Influcnza B and C viruses infect also compared. Haemagglutination—
oniv human hosts. However, Adeniji et al (6) inhibition (HI) test was then carried out
reported the detection of haemagglutination using the positive control antiserum and the
inhibition {(HI} antibodies to B/Victoria/2 /87 test serum samples.

sirain of influenza in pigs in Nigeria. This RESULTS

siudy was carned out to delect the presence Out of the 107 sera samples tested,
of M1 amiibodies soainst human strain of a total of 101 (94.39%]} had HI antibodies to
¥:N: influcnza virus in pigs’ sera and to the influenza HiN; strain. The Hi gire values
establ:=h the zoonom . cature of the infection obtained ranged between 4 and 4096. The
betwe:: Humans and Swine. HI titre value of 63 (58.88%) of the tested

samples ranged from 4 - 32, 37 (34.58%)
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ranged from 64 - 256 while the remaining 7
(6.54%j ranged from 312~ 4096. FoOr HA

units with 1% turkey RBC was 1024 whild'd

HA units with 1% guinea pig RBC was 256
The presence of HI antibodies in’ the testcd
samples however  indicated current
circulation of the H: N, viruses in the pigs in
[badan.
DISCUSSION

Surveiliance can assist in identifying
the ‘ ¥ influenza

viruses through secro-suryeys and it is an

transmission pathways of

important component of influenza
monitoring activities. One hundred and one
[94?39%) of the 107 serh tested were positive
for HI antibadies. The result indicates that
there is a continuous and hlgh ‘Aetivity of
HiNj strain of influenza A virus among pigs
in Ibadan. This implies a prevalence of
influenza A virus infection among the pig
populan‘on in Ibadan. Since there was no
récord that. thesg p igs were vaccinated, the
antibody response could only have been duc
to natural exposure to a wild strain of the
virus. .

The result of this study conform to
the work of Easterday {1) who found that
influenza A viruses infect pigs, horses, seals,
birds and humans. It also corroborates the

ﬁndi'ngs of other workers who reported high

péevalencc ol antibodies w
A/ Mississippi/ 1/85 (HaNaj, A/Victoria/3/75
{HsNz}, A/Chile/83 (HiNi) strains of

influenza A viruses in horses and pigs (7}

* The HA result showed a very high titre of the
virus antigen, indicating a high potency of

the virus antigen with high avidity for turkey

RBC compared to gumea pig RB*’“ This is of

diagnostic 1mp0rtar1ce vqmculally in

. o -
infltenza- outbreaks involving human and
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swine host species. The result of this work_.

also  has 1mp11cat1m; o fafr posmble
transmission to humans wh(;‘are in close
contact wu:h the pigs. Thm is of significant
publnc healt_h lmportance as pigs and
chlckens have been hitherto incriminated in

playing some major roles in the epidemiology

of influenza viruses in Nigeria {8). Detection

of*Hl antibadjes, against human H(N, strain
of influgnza A viruses in swine indicates the
presence of the virus in Ibadan. In order to
confirm-this and to establish other types or
subtypes present in Ibadan and other parts
of the country, further work needs to be
carried out especially in the isolation and

characterization of I_the virus. Vaccination of

the pigs is also recommended due to the

zoonotic nature of the infection.
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To dotermine if there was a bearing of body mass index {BMI) on male infertifity, a cross-sections] study of males of
infertile couples, attonding onr infertility clinic was carried out. Apart from BMI determination, the semen of these
men wete analysed to secertain their spermogram. Out of 47 men involved in the study, 66% (31) were below 40
years of age. Bewenteen (36.2%) of thase were botweern 30-39 yearm. About 49% of the study subjects had
oligospermia, while 23.4% were azoospermic. Those subjects bétwesn 30.39 years had the worse spermogram. Thirty-
two [68.1%) and 34{72.3%) of the whols popuiation had good spermatozon motility and morphology respactively. Poor
BMIL, whether low or slovated, affocted the semen quality. In conclusion, infertile mulcs should be encouraged to seek
laelp enrly. Attending clinicisn should psy attention to their past orf present genital infections and the biophysical

L N

INTRODUCTION

Desgpite that
Africans are characterized by high fertility,
the magnitude of infertility and reproductive

the assumption

failure in Africa, continuously receives the
attention of many scientists (1). This is so
because most traditional African cultures
place high social premium on fertility, hence
childlessness is a major personal tragedy
and humiliation for the individual concerned
{2). Women are usually made to bear such
personal tragedy as they are commenly,
though wrongly, blamed for infertility. This
is in spite of the fact that male factor, has
been shown to be responsible for up to 50%
of cases of infertility (3). Im Nigeria, the
prevalence of male infertility has been
suggested to be on the increase (4, S). At the
same time, obesity said to be on the increase
in developing countries (5}, is associated
with increased lipoperoxidation {7) and
decreased sperm quality (8).

The aim of this study was to
evaluate the seminal fluid and body mass
indices of infertile men in our centre. This
ascertain any

was to if there was

relationship  between themn  vis-a-vis
fecundity.
MATERIALS AND METHODS

This cross-gectional study was

carried out between December 2002 and
May 2003, at the University of Ilgrin
The
subjects were the husbands of women

Teaching Hospital, [Ilorin, Nigeria.
undergoing investigation for infertility at the
infertility clinic of the hospital. These men
were adequately briefed about the study and
their consents obtained. The semens of the
subjects were collected after three to five
days absgnénce-from sexual intercourse. We
particultarly advised semen collection after
masturbation, within the hospital where
possible. For those who opted 1o collect
semen at home, they were told to ensure
that the sample gets to the hospital within
one hour, As much as possible, coitus
interruptus was discouraged,

Samples were collected into clean
wide-boré container, devoid of any chemical
remnant or detergent. Semen analyses were
done immediately on receipt of samples by

the same person, based on the commonly



used criteria in our environment {9). The
weight and height of each subject was
measured and recorded, from which the
body mass index {(BMI) was determined (10).
RESULT

Forty-seven subjects were recruited
into the study. The mean age of the subjects
was 36.2 years and ranging from 24 - 55
years. Sixty-six percent of the subjects were
below 40 years of age, 10.6% were above 50
years and 23.4% were between 40-49 years.
Seventeen (36.2%) of those less than 40
years, were aged 30-39 years (Table 1).

Seventy two percent of the study
population had abnormal spermogram.
Those with cligospermia constituted 48.9%
while the azoospermics were 23.4% (Table
2). With regard to motility, 32 (68.1%)
subjects had more than 60% actively motile
spermatozoa while 31.9% had less than 60%
motility. Also, 34 (72.3%) subjects had more
than 60% normal spermatozoa morphology
and 13 (27.7%) had less than 60% normal
morphology.

The suhjects whe were in the age
group 20-29 years had the highest mean
spermatozoa count of 37.22 million/mli. The

least count of 11.8 million/m] was recorded
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in the age group 30-39 yearz. Similariy, the
highest mean motility (63.93%) was noticed
in the 20-29 years age group, while the least
motility of 49.38% was seen in the 30-39
years age group (Table 3).

Poor BMI, whether low or clevated,
was associated with abnormal sperm count
and motility. These with normal BMI (20-24
kg/m?) had the highest mean sperm count
of 39.35 million/ml and the highest mean
sperm motility was observed also in this 20-
24kg/m2 BMI group (Table 4).

Table 1: Age distribution of infertile males in Ilorin

Age group (Yesrs) | Frequeney (1]
I"20-29 14 298
30-39 17 362
40-49 11 234
50-59 5 10.6
Table 3¢  Percentage distribution of sperm count
among infertile males in Horin
Sperm oount Fregquency | Percentage
|mittions/ml) %)
¢ 11 234
<20 23 48.9
20-39 6 128
40-59 3 6.4
60-79 2 4.3
80 2 4.3




Table 3: Age frequency sad the corrssponding distribution of sperm count
sperin motility and BHI, in the different age group

Age group | Frequeney (%) | Mean count BD Mean 8D BMI 8D
(Yours) {million fml) motility (kg /m3}
(%}
20-29 14(29.8) 37.23 87.70 63.93 35.42 23.26 4.94
30-39 17136.2) 11.18 16.92 49 38 42.30 2572 512
40-49 11{23.4) 23.37 25.41 65.46 33.50 2411 3.06
50-59 5(10.6) 12.87 16.97 59.00 38.31 23.16 469
Pa.4637 P=0.6648 P=0.4615
Tabled: Effscts of BMI on sperm counts and motility
BMI iEg/m3) Moean count 8D % mean motility 8D
{milMons/m1)
15-19 4.5 5.55 27.50 42.63
20-24 39.39 73.85 74.47 27.23
25-29 14.27 23.35 54.41 38.12
30-34 3.00 4.24 42.50 60.10
>35 0.175 0.141 55.00 42,43
P=0.09332 P=0.0756
DISCUSSION spermogram was reported in males of .

Out of over ninety women seen in
the clinic, and whose husbands were
invited, only forty-seven showed up and
were finally recruited for the study. Even
though men contribute between 30-50% of
the causes of infertility {3, 11), the society is
yet to fully appreciate this. The community
need to be properly educated on this, as the
the
worse their chance for an effective treatment
(12). Particularly, this delay in seeking help
is not good for men. It has been shown that
scmen qualities deteriorate by as much as

longer the couples remain infertile,

3% per year (13). This is significant given
that most of the men in our study were
between 30-39 years of age. The impression
thereof is that our men marry lately or seek
help lately in the hospital. It is possible that
these factors add up to contribute to the
high percentage {72%}
spermogram among our subjects. Barlier on,
40-50%

of abnormal

a prevalence of abnormal
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infertile union in Nigeria (14).

This study showed that 23.4% of
our subjects were azoospermic, as against
35% seen in a more specific male infertility
clinic in Ibadan, Nigeria (15). The prevalence
of agoospermia in our study and that of
Ibadan is worrisome. Two important causes

failure of
bilateral ductal

of AZQOSpermia are

spermatogenesis  and
obstruction (16). Qjengbede et al (17) are of
the opinion that rather than bilateral ductal
obstruction, azoospermia in Nigeria is more
likely be of

spermatogenesis. This is because most of

to due to failure
the azoospermics in their study {17) had
prior sexually transmitted diseases which
have been linked to seminiferous tubular
damage and infertility (16, 18).

in our

study population,

asthenozoospermia and teratozoospermia
were not serious problems. About 70% of the

determined spermogram had good rnotiiity




and morphology. This is good, because even
those with oligosperniia have a good chance
of achieving pregnancy, especially -in
absence of sub-fertility of the partner (2, 11).
The subjects in the age bracket 30-39 years
had the least sperm count and motility. One
contributor to this scenario is thought to be
infection as this has been linked to infertility
{5, 16, 17, 18).

Added to the possibility of infection
in our patients, BMI1 abnormalities also
contribute significantly to the problem. Low
sperm count and poor spermatozoa motility
were associated with abnormal BMI in the
study. Though not statistically significant,
we observe that the highest mean BMI was
recorded in the 30-39 years group, which
recorded the worst spermogram. Elevated
BMI s with

lipoperoxidation and genecration of reactive

associated increased
oxygen species-ROS (7). Studies have shown
that 40-88% of infertile patients have high
levels of ROS {19}, and this can cause low
sperm counts, defective sperm structure,
reduced motility and ability of sperm to
penetrate the ococyst or egg cell (20).
CORCLUSION

It is imperative from the foregoing
that the infertile male should be investigated
early and thoroughly evaluated like the
females. The evaluation of the infertile male
should he rapid, if possible, non-invasive
and cost effective. It is essential that the
right diagnosis is made on time, as this is a
very important part of the management of

male infertility (21). In our environment,

attention should be paid to infection,
whether residual or ongeing, and the
biophysical: parameters of concerned

individual should be evaluated and managed

as necessary.
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