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Previous atndies have shown that Pseiudomorics flicorescens exerta cytotoxic effectx on neurons and glial cells. In the
present work, we Investigated the time course effect of Preudomonas fluorescens MF37 and of its lipopolysaccharide
[LP3) on cultured rat cercbellar granule meuronw. The kinetics of binding of P, fluorescens te cerchellar granule
neurons iz identical to that of cortical neurons but the binding index in [ower, suggesting the presence of o reduced
number of binding sites. As demonatrate:_i by measurement of the concentration of nitrites in the oulture medium, P.
Sfiuorescens inducen a rapid stimulation [3 h) of the nitric oxide synthase {NOS) activity of the cells. In contrast, LPS
sutracted from P. fluorescens requires a long Iag phase (24 h) before observation of an activation of NOS,
Meagurement of the resting membrane potential of granule neurons showed that within 3 h of lucubation, there was
no difference of effect between the action of F. flugrescens and that of its LPS endotoxin. Two complementary
approaches allowsd us to demonstrate that P. fluorescens MF37 presents s rapid invasive behaviour, suggesting »
mobilisation of calcium in itz carly steps of actlon. The prescnt study reveals that P. fluorescens induces the
sequential activation of a constitutive calcium dependent NOS and thet of an indwcible NOS activated by LPS. Ours
results ales sugpest that P. fTuorescens cytotoxicity and invesion are not mutually exclusdve events.

Key words: Cytotoxicity, Lipopolysaccharide, Patch-clamyp, Invasion, Pseudomonas flucrescens

INTRODUCTION
Pseudomonas. [fluorescens, a
bacterinm closely related to the
opportunistic pathogen Pseudomonas
aeruginosa is considered to be as common
as this species in the environment [1]. Few
yvears ago, P. fluorescens was found to be
reaponsible for 60% of the cases of post
transfusion septicaemia in United Kingdom
[2]. The invelvement of P. fluorescens in
infections of the central nervous system
(CNS} in human remains controversial
because of the difficulgy in identifying the
strains present in hospital [3]. However, this
bacterium is known to cause local facial
infections by using routes of penetration
into the CNS identical to those of P
aeruginosa [3]. In addition, it is well
established that P. fluorescens provokes CNS

infections in fish [4] and express binding

proteins for y-amingbutyric acid, the main
inhibitory neurotransmitier of the CNS [5,
6].

We have previously shown that P,
Jfiuorescens can bind to glial cells [7] and
that its lipopolysaccharide [LPS) modulates
potassium channels in target cells (8]. The
dose-related effect of the LPS from .P.
fluorescens has been determined on glial
cells and cortical neurons using a
morphological approach |9. Also, we have
demonstrated that within 24 h, the LPS can
induce the expresston of a nitric oxide
synthase {NOS) associated with apoptosis
(9], However, until now the time course of
the cytotoxic effect of FP. fluorescens on
neurons has not- been stddied in details
since this work requires a cell population to
investigate the effect of both intact living

bacteria and LPS on biochemical indicators



of cytotoxicity and on the plasma membrane
potential.

In addition, since membrane ionic
currents play a central role in the adhesion
of bacteria to the target cells and on the
internalisation activity [10], it appeared
essential to correlate the cytotoxic activity of
P. fluorescens to its binding and invasive
potential,

In the present study, we selected a
homogeneous neuronal cell line, cerebellar
granule neurons, to compare the kinetics of
the cytotoxic action of P. fluorescens MF37
and its LPS and the relative effect of the
bacterium and its LPS endotoxin on the
membrane turrents. The results are
discussed in regard to the activation of the
different NOS expressed in neurons and to
the invasive behaviour of the bacterial
strain,

MATERIAL AND METHODS
Bacterial culture and LPS extraction

The strain MF37 of Pseudomona
fluoresceris is a natural rifampicin resistant
mutant of the psychrotrophic strain MFO
isolated from crude milk [11]. P. fluorescens
MF37 was grown at 28°C in Luria Beitani
(LB). Just before the experiments bacteria
in early stationary phase were harvested by
centrifugation (6000 rpm, 4 min, 20°C) and
resuspended in "culture medium bathing
nevrrons without antibiotics or antimycotics.
The LPS from P. fluorescens was purified as
previously described [12]. The degree of
purification of the LPS and the absence of
contatainant protein was controtled by
capillary electrophoresis analysis of the
extracted molecule foilowing tue technique
of Picot et al |13]

Culiure of neurons

Cerebeilar granule neurons were
obtained from 6-8 day old rats. The
cerebellum was mechanically dispersed in
culture medium coasisting of DMEM /Ham'’s
medium (3:1) supplemented with 10% foetal
calf serum, 2 mM glutamine, 5 pg/ml
insulin, 100 pe/ml transferrin, 20 uM
putrescine, 1 mM sodium pvruvate, 30 nM
sodium  selenite, 25 mM KCl, 20 oM
progesterone and.containing 1% antibiotic-
antimycotic solution. The suspension was
filtered on a sterile 82 pm nylon filter to
remove the remaining tissue {ragments.
Neurons were plated on glass coverslips at a
density of 1.5 x 108 - 8 x 106 cells/ml after
the experiments.
Adherence assays

For the adherence assays, the
culture medium of neurons was replaced by
‘medium without antibiotics and
antimycotics, and the bacterial suspension
was added at a concentration of 106 CFU/ml
which roughly corresponds 10 that
considerea as a pathogenic dose |14]. The
cells were fixed for 5 min in methanol and
incubated in Coomassie blue 0.5% in
methanol/water (V/V) and counterstained
tor 15 min in a Giemsa solution. Culture
slides were rinsed 3 times for 5 min in
methanol/water (1:1) and mounted under
glass slides in phosphate bulfer (PB; 0.1 M,
pH 7.4} - glycercl {1:1). The binding index
was determined by counting the number of
bacteria adherent to the cytoplasmic
membrane of the cells. Observations were
done under an Axiovert S100 optical
micrescope (Zetss, Oberkochen, Germany)
equipped with an Olympus SC35
photographic system.



Determination of the nitric oxide synthase
{NOS} activity
Nitrite ions {NO%), considered as

representative of the activation of nitric
Doxide synthase (NOS} involved in the
apoptotic process of neurons, were assayed
using a technigque derived from the Griess
colorimetric reaction. The experiments wére
performed using neurons plated at high
density (8 x 10° cells/ml) and after 7 days
of culture in vitro (DIV=7), The assays were
carried out wusing living bacteria (P
fluorescens 106 CFU/ml) and LPS frem P
fluorescens (200ng/mi). Control studies were
performed by the wuse of, i) bacteria
incubated for the same pericd in culture
medium for neurons but in the absence of
the cells, and i} an extraction buffer made
following the same protocol used for the
extraction of LPS but in the absence of
bacteria. The intra- and inter-assay
coefficients of variation were lower than 3
and 8% respectively

Measurement of the resting membrane
potential (RMP} of neurons
Electrophysiclogical recordings were

periormed at room iemperature (20-22°C)
using the patch-clamp technique [E5] in the
whole-cell configuratien in current-clamp
mode. Recordings were made with a patch-
clamp amplifier (Axopaich 200B, Axon
Instruments Inc, USA). The culture medium
was replaced hy a bathing solution (pH =
7.4) containing 145 mM NaCl, 2.5 mM KC,
2 mM CaCl, 1 mM MgCl., 10 mM HEPES
and 10 mM glucose. Celis were allowed to
adapt to the new medium for 15 min. The
patch-pipette {3-5 M0, Harvard apparatus)
was filled with a solution of 100 mM KCI, 2
mM MgCl:, 1 mM CaClz, 10 mM EGTA and
10 mM HEPES, (pH = 7.4). Data acquisition

was performed with a computer-controlled

interface using pclamp software version 8.1
(Axon Instruments, USA].
Tests of invasiveness

The invasive behaviour of P
Jfluorescens in cerebellar granule neurons
was investigated using two complementary
approaches, the microscopic acridine orange
internalisation assay and the gentamicin
survival assay.

In the acridine orange assay, which
is based on the technique described by
Goldner ef of [16], neurons exposed to
bacteria {10¢ CFU/ml}] for 4 h were
incubated with 0.01% acridine orange in
Gey’s solution for 45 s at reom tempeéerature.
The samples were rinsed with fresh culture
medium and then stained with 0.05%
crystal violet in culture medium for 45 s.
After rinsing, the slides were mounted with
culture medium and immediately ohserved
or photographed. Acridine orange enters
freely into the neurone cells and stains both
extracellular and intracellular bacteria.
Crystal violet, which does not penetrate into
the neurons, guenches the extraceilular
acridine flucrescence. Thus the only bacteria
that can be visualised are those present
inside the cells.

The gentamicin survival assay is a
technique adapted from that used to
quantify Pseudomonas aeruginosa invasion
in epithelial cells [17]. Briefly, nenrods were
exposed to bacteria (106 CFU/ml} for 4 h in
culture medium without antibiotics and
antimycotics. The bacterial concentration
was controlled by measurement of optical
density and plating. At the end of the
incubation period, cultured neurons were
rinsed 3 times with fresh medium te remove
free bacteria. Control cultures were

immediately treated with 1 ml Triton X100



in PB (0.1% v/v). After plating and counting,
the tota! number of bacteria present at the
surface and inside the cells was determined.
To determine the number of intracellular
bacteria, after incubation with P. fluorescens
and rinsing, the cultures were exposed Lo
gentamicin (300pg/ml] for 1 h. The cultures
were .then rinsed 3 times with 1 ml fresh
culturc medium  to  remove  residual
gentamicin and the cells were lysed with 1
m! Triton X100 in PB {0.1% v/v) before
plating and counting. A blank was
performed by incubating P. fluorescens
MF37 for 1h with gentamicin (300ug/ml} to
verify the effect of the antibiotic on the
viability of the micro-organism. Colonies
corresponding to living bacteria were
coeunted after 2 days of culture at 28°C.
Each measure was performed in triplicate.
Statistics

All data were calculated as mecan +
S.E.M. Statisticai analysis were evaluated by
use of the .unpaired Student’s ¢ test. The
cutves were fitted through polynomial
regression equations using Sigma Plot V.

RESULTS

Adherence of P. fluorescens to cerchellar
granule neurons and morphological effects
Cultured rat cerebellar granule

neurons at day 7 were used. This culture
period was previcusly found to correspond
to the minimal duration allowing the
cerebellar granule ncurons to reach their
mature state [18)]. As illustrated in Fig. 1 A,
adherence of bacteria to neurons occurred
rapidly. After a 5-h period of incubation, the
adsorption index reached 3.03 + 0.14
bacteria/neuron. The adherence of bacteria
to the plasma membrane was followed by
marked marphological changes at the level
of both the cell hody and neurites. In the

absence of bacteria, mature cerebellar

granule neurons typically exhibited clear T-
shapes and possessed several dendrites and
thin axons with weli defined cytoplasmic
limits {Fig. 1 B). In contrast, in the presence
of bacteria, a large number of vacuonles were
observed in the ccli body (Fig. 1 C).
Moreover, a pronounced leakage of the
cytoplasmic content was delected.

Kinetics of the stimulation of the NOS of
cerebellar granule neurons by P. fluorescens
and ite LPS"

The effect of P. flucrescens MF37

(10 CFU/ml) and of its lipopolysaccharide
{LPS, 200 ng/ml] on the nitric oxide
synthase (NOS) activity of cerchellar granuie
neurons was determined after 3, 12 and 24
hours of incubation. In the absence of
treatment, the basal level of NO? measured
in the medium was under the detection limit
of thc assay and remained undetcctable
after 3, 12 or 24 h of culture. A 3 hour
incubation of neurons with P. flucrescens
MF37 mduced a rapid increase in the
cencentration of NO% that reached 223 t
0.4 pg/ml (Fig. 2A). As indicated by the
concentration of nitrite ions detected in the
medium after 12 and 24 h of incubation
(21.2 £ 0.9 pg/ml and 21.1 + 1.2 pg/mi,
respectively), the effect of living bacteria was
already maximal after 3 h of incubation.

The kinetics of action of the LPS
extracted from P. fluorescens was (otally
different (Fig. 2B]. When cerebellar granule
neurons were incubated for 3 or 12 h with
LPS, the concentration of nitrite ions in the
culture medium remained below the
detection limit of the assay and apparently
unchanged. It is only after 24 h of
incubation that a rise in the concentration of
NQO2 was observed and the value {(11.1 2 0.4
pg/mi) was only half of that measured with

living bacteria.



Effect of P. fluorescens and LPS on the RMP of
cerebellar granule neurons
The measures were performed on

neurons exhibiting at least 2-3 adherent
bacteria after 4 hours of incubation. The
resting membrane potential of granule
neurons exhibiting bacteria was significantly
P < 0.001}) lcss negative (~ 46.0 £ 4.7 mV,
n=9) than in control neurons (- 63.7 £ 2 mV,
n=12} (Fig. 3). The LPS extracted from F.
fluorescens MF37 (200 ng/ml) provoked =a
membrane potential shift of the same range
as that measured with the intact micro-
organism (- 47.2 * 4.8 mV, n=9) and this
value was also significantly different (P <
0.001) from the control (n=9). In order to
verify that the effect of the LPS was
independent of artefacts the same measure
was performed using the extraction buffer
used to purify the endotoxin., Under these
conditions, the resting mefmbrane potential
(-66.5 £ 2.4 mV, n=12) did not signiicantly
differ from the control.

Invasive behaviour of P, fluorescens in
cerebellar granule newrons
The microscopic acridine orange

internatisation assay allowed us to visualise

clearly stained bacteria in the cytoplasmic

compartment of neurons {Fig. 4A). Counting
of homologous fields showed that an average
of 58% of granule neurons centained
bacteria in their cytoplasm. This value is
above the 5% accepted as the upper limit
value to consider that a bacterium has an
invasive behaviour [19]. The biank test
performed for the gentamicin survival assay
revealed that gentamicin 300pg/ml was
capable of provoking a total destruction of P.
Jluorescens MF37 (106 CFU/ml) in 1 hour.

When cultured neurons were
incubated with bacteria for 4 hours and
then exposed for 1 h to gentamicin
{300ug/ml), a significant number of viable
bacteria were detected, suggesting that these
micro-organisms  were  protected  from
gentamicin by the cytoplasmic membrane of
the cells {Fig. 4 B). This population
represented 32,6 + 3.7 % of the total
number of remaining bacteria associated
with cultured neurons after a 4 h incubanon
and 3 rinsing steps. This percentage of
invasive bacteria is in the same range as
that obtained by the acridine orange
intemalisation assay.
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Fig. 1: Effects of Pseudomonas fluorescens MF37 (106 CFU/ml} on cerebellar granule neurons at day 7. (A}
Time-course curve of the adherence of the bacteria. Each peint corresponds to the mean number of adherent
bacteria/neuron [ SEM) and was determined over a minimum of 50 neurons. (B-C} Photomicrographs of
cultiired cerebellar granule neurons in the absence (B) or presence (C) of bacteria after S5h exposure. Note that

neurites have lost their cytoplasmic content ( _’) while the soma is markedly vacuolated { %1‘
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" DISCUSSION
Since it the

virulence factors produced by Pseudomonas

is postulated that

are essentially released in response to a
cascade of events initiated by the binding of
the bacterium to its host [1], a first step of
our study was required to determine the
kinetics of binding of P. fluorescens on
cerebellar granule neurons, a cell type on
which
investigated before. The profile of the

these bacteria have not been
binding curve of P. fluorescens on cerebellar
granule neurons was similar to that
previously observed on cortical neurons {7].,
In contrast, the binding index of P
fluorescens on cerebellar granule neurons
was limited to a mean of 3 bacteria per ceils
whereas it reached 12 bacteria per cell in
cortical neurons [7]

The heterogeneity of the cell types
present in cortical neurons in primary
culture is much higher than in cerebellar
granule neurons cultures and the difference
of binding index may be ascribed to the
presence in the population of cortical
neurons of cell lines presenting a very high
affinity for hacteria. However, the limited
variations of the statistical values in both
studies is not in favour of -this hypothesis
and, since the size of cortical and cerebellar
neurons in primary culture is in the same
range, we can presume that the number of
binding sites for bacteria in cerebellar
neurons is lower than in cortical neurons. In
spite of these differences, the morphological
effects of P. fluorescens are similar in
cerebellar and cortical neurons. Within S
hours of incubation with the bacteria,
cerebelar

vacuolar

granu ie neurons presented

inclusions and nuciear

aggregations, typical of apoptosis [20]. Thus,

10

cerebellar granule neurons appeared as
valuable representative model for the studs
of the time course effect of P. fluorescen:
and its LPS.

Until now, the elfect of . fluorescens
on the formation of NO2? in the culture
medium of eukaryotic cells, which results
from the activation of NGS, was only
determined after 24 hours of exposure to the
bacteria |13]. The present study revealed
that the activation of NOS in granule
neurons is very rapid since 3 hours
incubation with P. fluorescens is sufficient to
reach the maximum response, As clearly
indicated by experiments of brain ischemia
in animal models, the stimulation of NOS is
an early event in the apoptotic process of
neurons [21] and the observation of a rapid
rise of the concentration of nitrites (NO?2)
following exposure of neurons to bacteria is
1n agreement with our previous observations
[7].

A striking result was the delay in
response of neurons to the LPS extracted
from P. fluorescens. In addition, even after
24 h of incubation, when a rapid increase in
the production of nitrites was observed, the
level of NOZ measured in the medium was
only half of that obtaingd using the living
bacteria. The LPS was
concentration (200ng/ml) corresponding to
that potentially released by bacteria at the
concentration employed in the present study
{106 CFU/m) [9]. Even though LPS probably
plays a major role in the cytotoxic effect of P.
Jluorescens MF37, the

suggest that at least another virulence factor

used at a

present results
is essential in the very early effedis of the
bicteria. In cerebellar granule neurons, two
types of NOS have been identified, a
constitutive type 1 NOS (nNOS), the activity



of which depends on calcium/calmodulin,
and an inducible or type 2 NOS (iNOS) [22].
Rodrige et al [23] have shown that an
increase in the level of expression of INGS
to 4 hours after

can occur within 2

stimulation. A concomitant activation of
naNOS can also take place. Hawever, a delay
of 3 hours is short to provoke a maximal
iNOS,  the

accumulation of its metabolite (NO) and its

induction of massive
spontaneous conversion into nitrites, as
detected in the medium. Thus, it appears
that the rise of NO observed with intact
bacteria within 3 hours may be essentially
ascribed to a direct activation of nNOS
whereas the action of LPS, characterised by
a long lag phase, could correspond to the
activation of iNOS.

The activity of nNQS is controlled by
transient increases of calcium resulting from
the opening of voltage dependent calcium

activated by membrane

channels
depolarisation [22]. The resting membrane
potential of cercbellar granule neurons was
studied using matured cells at 7 DIV since,
as previously observed by Shibata et al 18],
we observed that the resting membrane
potential of the cells, initially less negative (-
41 + 1.2 mV (n=12} at days 2-3j, stabilised
from day 7 to a mean value of - 63.7 £+ 2 mV
(n=9). The resting memhrane potential of
neurons was measured in cells exhibiting 2
to 3 adherent bacteria and in cells exposed
for 3 hturs to LPS. Living bacteria and LPS
both induced a significant shift of the
resting membrane potential to less negative
values, - 46.0 4.7 mV and - 472+ 4.8 mV
(n=9j, respectively (P < 0.001}. These results
were not biased by compounds present in
the extraction buffer used to purify LPS as

demonstrated by control studies, The

H

between the

the

difference
effect of

absence of
electrophysiological living
bacteria and its endotoxin demonstrates
that LPS

responsible for membrane depolarization in

is the major virulence factor

cerebellar granule neurons. The absence of
significant difference between the effect of
bacteria and LPS in these experiments also
indicates that the rise of NO measured after
3 hours using living cells is independent of
LPS and probably involves other virulence
factor{s).
The
in the present study

membrane depolarization

obsecrved is in
agreement with our previous works, showing
that in cerebellar granule neurcns, LPS
provokes the reduction of two of the major
voltage-dependent potassium currents [8]. It
ts known that in neurons depolarization
triggers the activation of N-methyl-D-
(NMDaA)
calcium influx and to the activation of nNOS
[24). Prolonged activation of NMDA receptors

leads to apoptosis [25]. Thus, the present

aspartic receptors coupled to

results suggest that the bacterium and its
LPS provoke the biogynthesis of NO by two
pathways resulting in cell death.

The hypothesis that P. fluorescens
rapidly activates nNOS presumes that the
membrane depolarization activates local
This
supported by the morphological changes

calcium  influx. presumption  is

provoked by the bacteria. Calcium influx

plays a central role in .cytoskeletal
rearrangements involved in cell binding and
(10]. In the

present study, we demonsirate using two

internalisation of bacteria

different and complemeéntary approaches
that, in addition to binding !¢ cerebellar
P. fluorescens MF37
exhibit an invasive behaviour that can be

granule neurons,



observed within 4 hours of contact, before
any effect of LPS on NOS. As indicated from
the gentamicin assay, P. fluorescens MF37
survived through the internalisation
process, -but since P, fluorescens MF37 ias a
psychrotrophic strain, it is impossible to
determine if the bacteria were able to grow,
in the intracellular  compartment.

Nonetheless, since they suggest that
rapidly after binding of P. fluorescens to its
target cell, local changes in calcium
concentrations coupled to internalisation
occur, these results support the hypothésis
of an early stimulation of the calcium
dependent nNOS, Further ecxperiments
should be performed to characterise the
calcium channels involved in this process,
but since the pharmacological agents used
to selectively block ionic channels could also
affect the bacterial physiology, this study
deserves a complex electrophysiological
approach. On the other hand, it is important
to notc that studics performed with P
aeruginesa have shown that in epithelial
cells, invasion and cytotosdcity are
independent and mutually exchisive events
[E71.

Thus, the situation of P. fluorescens
MF37 appears more ambiguous since in
agdition to presenting a significant, and
occasionally very active cytotoxic activity
when grown at low temperaturc [13], this
bacterium also  exhibit
behaviour, These résults arc in agreement
with clinical observations showing that
whercas P. fluorescens is generally a low
bechave as life threatening oppertunistic
pathogens [3].

Taken together, these results
demonstrate that P. fluorescens can

an invasive
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sequentially  activate constitutive and
inducible NOS expressed

granule neurons. We have shown that LPS is

in cercbellar

essentially involved in a late induction of
iINOS whereas other virulence factors are
possibly responsible for the early efiects of
the bacterium and could control its invasive
behaviour.
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Out of the two hundred and sixty bactaria isolates from clinical specimena obtained from different body sites at the University
Coflege Hospitsl Ihadan; 166 belonged to the family of Enterchacteri wnd Paeudom The {solated gram-negative
enteric bacilll conaist of Escherichia coli (22}, Klcbsiella species (65), Proteus species (20), Salmonella typhi (2], Pseudomonas
asruginosa (39 and Pseadomonns species (18). Among the antimilcrobial agemts tested, high resistance was found with
offoanci $4.0%, fallowed by pafloxacin 30.1% and ciproflaxacin 21.7%. Ciproflomacin has the lowest MIC of 2 - 32 ug/ml while
ofloxacin bas the highest 64 ug/ml, Of the 166 strains, 44 were resistant to most of the antimicrobial sgents tested, All the
siviins that were resistant io Any antimicrobial agents were also resistant to ofloxncin. A total of 27 plasmids ranging in
molecular gizes from 6.6.kb to 17.4kb were extracted from the reelstant strains and grouped into 5 plasmid profiles.
Transformmtion experiment revealed that 59.2% of the resistant strains carried a common R-plasmid of size 10.7kb. Plasmid-
mediated resistance to ciprofloxacin and peflogacin was found. Kiebatella species harboured the highest nomber of R-ploamids
with 8, followed by Psewdomonay asruginosa with 4.

INTRODUCTION heen found in a clinical isolate of K preumoniae
The fluoroquinclones are a new class of in a broad host range plasmid (16).
synthetic antimicrobial agents which have Quinolone such as oprofloxacin and
greater activity against Gram positive and Gram- ofloxacin have ‘been introduced in to Nigeria
negative bacteria than the older guinolone while newer ones like pefloxacin and
analogue, nalidixic acid and oxolinic acid which sparfloxacin are just being introduced in to
are used for urinary infection and occasionaily Nigeria by some pharmaceutical companies
enteric infections (1, 2). In veterinary medicine, under different trade names. These quinolones
fluoroquinclones are used for treatment and are used for various diseases ranging from
metaphylaxis but not as growth promoters. urinary infections, enteric infections, septic
Quinoione resistance is increasing in wound, septicaemia etc. Some researchers have
clinical isolates and has reached a minimum opined that susceptibility to quinclones may
inhibitory concentration (MIC) in Escherichia coli remain high in Nigeria as these drugs are
at 265 mg/ml for ciprofloxacin {3, 4, 5). The zxpensive and beyond the recach of most
mechanism for this resistance involve individuals, but their use is increasing and
chromosomal imiations that modify DNA gyrase resistance may become problematic in the years
or DNA topoisomerase [V the targets of ta come {17-20).
quinolone action or results in decreased The recent incidence of emergence of
quinolone accumulation (6, 7, 8). resistance to the quinolones as reported by Omi
Multiple antibiotic resistance in bacteria et al {19) has prompted this present study. Thus
is most commonly associated with the presence this paper describes the antmicrobial
of plasmids which contain one or more susceptibility testing and plasmid screening of
resistance genes, each encoding a single some gram-negative bacilli commonly isolated
antibiotic resistance phenotype 9-15). from clinical specimens in University College
Transferable resistance to fluoroquinolones has Hospital Ibadan, Nigeria.
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MATERIALS AND METHODS
Bacteriology

Sixty-five strains of Klebsiella spp., 22
strains of Escherichiu coli, 20 strains of Proteus
spp., 18 strains of Pseudomonas spp., 39 strains
of Pseudomonas aeruginesa and 2 strains of
typhi standard
procedures {21, 22) from 260 clinical specimens

Salmonella isolated by
sent to the diagnostic laboratory of Medical
Microbiology and Parasitology Laboratory of
University College Hospital, Ibadan from May to
December 2002 were studied.
Antimicrobial susceptibility testing
Antimicrobial disc susceptibility tests
were carried out on the isolates using stokes
disc¢ diffusion technique {23) on freshly prepared
Mueller-Hinton agar {Oxoid, England),
standardized by the method
Committee for Clinical Laboratory Standard (24),

and

of National

using the following antibiotic discs; Pefloxacin
Sug  (Peflotab), Ofloxacin 30 pg (Tarivid),
Ciprofloxacin 5Sug {Ciprotab), Ceftazidime 30 pg
30ug
10pg  (Abtek),
{Abtek), Augmentin 30ug (Abtek), Cotrimoxazole
30pg (Abtek). Escherichia coli (NCTC 10418) was

used as control. Plates with antibiotic discs were

{Fortum), Ceftriaxone (Rocephine),

Gentamicin Amoxicillin  25ug

incubated for 24 hours at 370C and sensitivity
pattern was compared with that of the control
organism.
Mintmum inhibitory concentration

The minimurm inhibitory concentration
{MICs} of ciprofioxacin, pefloxacin and ofloxacin
for all the bacterial isolates was determined as
described by Goldstein and A¢ar {3). Serial
doubling dilution of the antimicrobials was made
for the range of 0.0625 pg/ml to 256 pg/ml.
Such stock diluted solution of ciprofloxacin,
pefloxacin and ofloxacin was added to universal
bottles containing 10ml volumes of nutrient
broth to produce equivalent concentration of

antibiotic required. Each dilution was inoculated
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with one drop (0.02ml) of the overnight broth
culture containing 104 organisms/ mu of the test
organisms using different sterile Pasteur
pipeties. Five colonies of the species were then
suspended in to 5 ml of Mueller Hinton broth
and incuhated overnight. The culture was then
diluted 1
repeated for the control organisms Escherichia
cofi NCTC 109418. A tube of broth without
included the

suitability of the broth for the growih of the

in 1000. The same proccdure was

antibiotic was also to show
organism and unsceded tube of broth with and
without antibiotic to serve as controls of the
sterility and clarity of the broth, All plates were
incubated at 37<C for 18 hours.
Isolation and separation of plasmid DNA

Plasmid DNA was isolated, separated
and stained-as previously described {4). Plasmid
profile groups were constructed by grouping
strains possessing lhe same profile (containing
the same number and molecujar mass)] or part of
a profile constituting a core profile. Bacterial
strains that carried the plasmid were regarded
as constituting one plasmid group.
Genetic transfer

Transformation was done as described
by Hanahan (23) using Escherichia coli K-12,
HB101 (ara-14, galk2, hsd520, lacyl, leu, mtiQ1,
pro A2, recAl3, psl20, supE44, thii xyl-5) as
recipient and plasmid pBR322 as the positive
control. Co-transformation of resistant character
was determined by testing all transformants
against all antibiotics to which the donor strains
was resistant, extracts from transformants were
obtained as described above and subjected to
agarose gel electrophoresis. Transformation was
confirmed as positive only when resistant
transformants were shown to contain a plasmid
(s} of a size similar to that found in the original
isolate.



Plasmid curing

RESULTS

The curing of the resistant plasmids of

the <linical bacterial

described by Vivyan et al (35).
Table 1: Sources of the bacterial isolatos

isolates was done as

isolates are shown in Table 1.

The sources of the

from various body sites.

clinical bacterial

The isclates were

Bacterinl isolates
Body sites E. goli K spp  Pspp  Ps aeruginoso S typhi  Ps.spp Total
Ear swab 0 8 9 12 0 7 43
Wound swab 13 23 9 13 1 6 1635
Threat gwab 1 3 1 o o] 0 5
Conjunctival swab 0 1 0 0 0 1 2
High vaginal swab 3 9 1 0 a 2 15
Endocervical swab 1 2 o 0 0 0 3
Sputurn 0 7 ¢ ) Q 1 14
Urine 3 8 0 1 0 ¢ 12
Tracheal aspirate 1 2 ] Q 0 1 4
Cerebrospinal fhaid Q 2 Q9 0 1 0 3
Total 22 65 20 39 2 18 166

Table 3: HMICs of a cumulative parcentage of isolates with inoenla of 108 CF1J

lemn Antimierobial MIC range {ug/ml}
{No. of Strains) Agents MiCso | . MICso

Ciprofloxacin 4 00312 - 64 8

Eschenichia coli (22} Pefloxacin 8 0.125 - 64 16
Ofloxacin 8 0.125- 128 32
Ciprofloxacin 4 0.0625 - 64 16

Klebsielia spp (65) Peflaxacin 8 0.25 - 128 32
Ofloxacin 8 0.5- 128 32
Ciprofloxacin 2 00231332 4

Proteus spp {20} Pefloxacin 4 0.0625 - 64 2
Oftoxacin 4 0.0625 - 64 16
Ciprofloxacin 8 0.25-128 32

Fseudomenas aeruginesa (39) Pefloxacin 16 0.5-128 64
Ofloxacin 16 - 0.5-256 64
Ciprofloxacin | 4 00313 -~ 33 1

Salmonella typki (2} Pefloxacin 4 0.0625 - 32 ]
Ofloxacin 8 0.0625 - 32 16
Ciprofloxacin 8 0.25- 128 32

 Pseudomonas spp (18} Pefloxacin 16 0.5-128 64
Ofloxacin 16 0.5- 256 [

Key

MICso Minimal inhibitory concentration for 50 percent of strains

MiCon Minimal inhibitory concentration for 30 percent of strains

CFU = Calony Porming Unit

16



irti rial strains Tuble 4: Plasmid profile groups of
Of the 166 clinical bacterial st T Plasumid profile groups ¢

isolated, 44 were resistant to most of the

Plasmid Ho. of Molecular mass
antimicrobial agents tested (Table not Profile stralns (kb) of plasmids
shown). The frequency of susceptibility to 5 7 No plasmids
ceftazidime was the higlest (83.1%;} while . 24 o
the sensitivity to fluoroquinolones was
h Y q ’ 2 1 10.7, 6.6
ciprofloxacin (78.3%), pefloxacin (69.9%] and N ; 07 174
ofloxacin [56.0%) {Table2).

4 1 11.7

Table 2: Antibiotic sensitivity pattern

of some Gram negative enteric bacilli
~ Antibiotics | Number | % gD

zansitive | sensitive Resistant L
Ciprofloxacin 130 ¥8.3 217 The most common antimicrobial
Pelloxaci 116 a9.9 30 resistance pattern was
Gentamicin 73 44.0 56.4 CipPefOfGenAmxAugCotlazCro. This was
Amoxicillin & 3.6 96.4 followed in decreasing order of occurrence by
Augmentin 11 0.6 93.4 the R-types resistance patterns;
Cotrimoxazole k] L& 98,2 CipPefOfxGenAmxaAugCotCazCro,PefOixGen
Ceftazidime 138 83.t 16,9 AmxAugCotCazCro,CipPef(fxGenAmxAugCo
Oflaxatin 03 56.0 44.0 t, OfxAmxAugCotGen, CipPefOfxGen AmxAugC
Ceftriaxone 124 747 253 otCro, and CipOixGenAmxAugCotCazCro
(Table 5).

All the strains that were resistant to Table 5: Antimicrobial resistance patterns of 44

L . R clinical bacteria strains in relation to plasmid
any antimicrobial agents were also resistant contents

. Autimicrobial Reslstanoe No % No with
to ofloxacin. The MIC expressed as MICso, patterns piasmids
MICoo and range are shown in Table 3.
Considering the Gram-necgative bacilly, gip F';erOfx Gen Amx Aug Cat 0 L5 6
Bz Lo
ciprofloxacin has the best sensitwvity result,
{ollowed by pefloxacin and then ofloxacin. A Pel Ofc Gen Amx Aug Cot Caz - 8 18.2 3
total of 27 different plasmids with molecular
Cipy Pef Olx Gen Amx Aug Col | 2.3 1
mass tahging from 6.6kb to 17.4kb were Caz Cro
observed in the antibiotic resistant strains. Cip Pel Ofx Gen Amx Aug Cot 1 25.0 7
. . Caz C
Flasmids were not detected in 17 of the =
resistant strains indicating that their g;P ‘::*Ifo‘:’f" GenAmx fug Cot 4 9.1 4
¥4

resistance was probably chromosomally

i . . Cip Pef Ofx Gen Amx Aug Cot 6 136 4
borne. Five different plasmid profile groups Caz Cru
for the antibiotic resistant strains could be Ofx Amx Aug Cot Gen s 1.4 3

defined. The number of strain per plasmid

Key: Cip = Ciprofloxacin, Pel = Pefloxacin, Ofx =OQfloxacin,

profile group vary frem 1-24 (Table 4}. Gen = Gentamnicin, Amx = Amosticillin, Aug = Augmentin,
Cot = Cotrimoxazole, Caz = Ceftazidime, Cro =Celtriaxone
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Strains showing the resistance
pattern,  CipPefOfxGenAmxAugCotCazCra,
harboured the highes: number of plasmids
while the lowest number was found in the
(Klebsiella spp) with the

pattern,

single  strain
resistance
CipPefOfxGenAmxAugCotCazCro.
Transformation experiment showed
that 59.29 of the resistant strains that
harboured plasmids were able to transfer
their resistance plasmids to E. coli k-12 HB
1G1.
ciprofloxacin and pefloxacin was found. it is

noteworthy that all the R-plasmids isclated

Plasmid-determined resistance to

in this study have a common molecular size

of 10.7Kbh (Table 6).

Table 6. Chamcteristics of some of the clinical
bacterial R-plasmids

Bacterial strein | Plasmids Antiblotic Tsansfor-
malecule gone mant
size (kb) transferred to | R-plasmid

E. coti Hh101 size {kb)

MmB8 (. spp) 10.7 Pel 10.7

MmB10 10.7 Cip 10.7

|Ps. aeruginosd]

MmE]1 (K. spp) 107 Cip Pel iov

MmB17 10.7 Cip Pef 0.7

Ps. aerugingsdl

MmB30 (K. spp) 10,7 Cip Pef 10.7

MmB32 (K. spp) 10.7 Cip Pef 10.%

MmB36 (K. spp) 10.7 Pef 0.7

MmB37 (Pr. Spp) 0.7 Cip Pel 10.7

MmB41 6.6, 10.7 | Pef 10.7

[P=. agruginasd]

MmB42 {K. spp) 10.7 Cip Pel 10.7

MmB43 10.7 Pef 10.7

1Ps_neruginosg)

It is also significant that strain

MmB4, Pseudomonas aeruginosa was able to
transfer its 10.7Kb R plasmid tov E. coli
HB101l. All the strains harbouring R-
piasmids were cured of their plasmids upon
treatments with sodium dodecy sulphate
{SDS), with resultant loss of their plasmid-
associated properties. This indicates that the
antibiotic resistant genes of the bacterial
strains used in this study were plasmid
borne.
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DISCUSSION

Most of the Gram-negative bacillt
Klebsiella

species

especially species and

Pseudomonas are ncrinsically
resistant to most antibiotics, a situation
which favour their continued existence in
hospital environment {13, 17, 18, 20, 27).
This fact greatly contribuies to the high
incidence of these agents among the
patients. The comparative disc sensilivitles
shown in Table 2 is similar to that obtained
by Oni et al (19} and Ozumba (20). The
increasing resistance ol enterobacteriaceae
to fluorequinelones; ciprofloxacin {21.7%4),
pefloxacin (30.1%] and ofloxacin (44.1%), is
in agreement with the studies of Threlfall et
al (4), Nema e! al (28), Gara el g/ (29}). In this
study Pseudomonas aeruginosa had 85%
sensitivity to ciprofloxacin in contrast to the
(18] which

sensitivity  of

Odugbemt et al
100%
Pseudomonas aeruginosa to ciprofloxacin in
1994 in Lagos, Nigeria.

Mest strains have MICs > 4 pg/mi

report of
documented a

with values as high as 64 peg/ml for
ofloxacin. Comparatively ciprofloxacin has
the lowest MIC of the fluoroguinclones used
in this study. This is similar to the study of
Threfall (4} in which thigh
resistance to ciprofloxacin in Escherichia coli
with the MIC's range of 4-8 pg/mil. The

antimicrobial resistance pattern revealed a

el al level

total of seven patterns. This indicates the
emergence of resistance to the quinolones in
our environment. Also these patterns depict
the occurrence of multiresistant strains.
This is similar to that abtained by Zafar (30),
Wallace et al (31) and Livermore et al (1). All
the strains that were resistant to any
antimicrobial agents were also resistant to
ofloxacin,

Resistance to levels of

high
antibiotics has been ascribed in most

instances to the presence of plasmids (9, 11,



12, 14, 15). Thus the presence of plasmids
among the resistant strains is quite different
from the report of Martinez-Martinez et al
(16). The

encountered were 10.7Kb in size. This is in

most  cotmon  plasmids
agreement with the findings of Molier et ai
(32), Daint et al (9), Wang e al {33}, and
Ogunledun et al (13). 39.2% of the drug-
carricd R-plasmids.

resistant  strains

Plasmid determined resistance to
ciprofloxacin and pefloxacin was found. The
emergence of R-plasmids in this study could
be due to the indiscriminate and widespread
the

availability of antibiotics as well as the

use caused by over-the counter
higher exposure of peaple to enteric flora in
places with poor sanitation {9, 10, 13, 18). A
different plasmid profile could be seen for
each of the 16 R-plasmids and plasmids aof
the same molecular weight could be found in
different strains. Thus the plasmid profile of
these strains was diverse in nature,

Plasmid analysis
than the

susceptibility patterns in

profiling
distinguished more sitrains
antimicrobial
agreement with the findings of Daini ef al (9],
Levy et al (12) and Senerwa et al [33).
Plasmid profiling has been shown to be a
good epidemiological tool in investigating
epidemics or outhreaks of bacterial diseases
(35, 36). The

enahled us to detect non-self transmissible

transformation  experiment
piasmids while curing of the resistant
strains of the R-plasmids with 3DS8 showed
that their antimicrobial-resistant genes were
plasmid-borne {9, 26].

The results of our study highlighted
diverse plasmid profiles and widespread
antimicrobial resistance patterns of some
Gram rniegative enteric bacilli isolates from
Nigeria and we hope that this information
from this locality would be a useful baseline

for further epidemioclogical studies.
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Multidruy resistance hax heen reported in elinical isolates of both coagulase-negative mtaphylococei {ColS) and
Staphylococcus cureus that are most often resistant to oxacillin/methicillin. Vancomycin, a glycopeptide is the druy
of chofce for infections caused by much multidrug resistapt strains. This study determined the pattern of resistance to
vancomycin and other antimicrebial agents in staphylococcal isoletes from a Unidversity ‘I‘eaching Honpital.
Staphylococcal fsolates from clinical specimens submitted to the diagnostic dical microbiol tory of the
Almpadu Belle Vniversity Teaching Hospital, Zaria {over a three-month period) wers chsramrind using standurd
microbiological p. dures and their susceptibility to vancomycin and other commonly used antimicrobial agemts
determined by Kirhy—Bauer—HGCL! modified dise diffuxion techaigue. A total of 56 of the 97 (57.7%) staphylocaccsl
isolates characterized were reafstant to vancomycin 30pg, showing o rone of inhibition lesx than 15mm. Most of
those imoiutes were from urioe (27.3%), wonnd [21.8%:) and pleural aspirate (12.8%), The S6 staphylococcal 1solates
were made up of 75% (41/56) Staphylococcus aureus and 25% {14/56} coagul gative wtaphkyl 1. Majority of
the isolates, 60.7% {34/96] produced f-lactamuze cazyme. Resistance pattern to other antimicrohinl agents was
benzyl pendclllin G (92,9%); tetracycline [69.6%); cefuromime (60%); chloramphenicol {54.5%); oxaocillin (49.1%});
ervthromyein (35.7%); geatamicin {2%%) and ciprofloxacin [16.1%). Analysizs of the multiple antibiotie resistavce
indes (MARI} showed that maujority {91.1%) were resistant to 3 to 7 of the other antimlcrobial agents tosted, Na
tsolate wos resistant to all the tested antimicyoblal agents. A very high proportion’af the staphylococcal isolates were
resistant to vancomycin, a glycopeptide that is not commonly msed in thix environment. Cipreflosacin and
gentamicin appewr to be the only agents that will be effective In treating infections by these isolates. The high
proportion of isalates with MARI of 0.3 and above, suggest that the isolates originated from an envirenment where
antibioticy are often used, There 1s need for constant, on-going antimicrobial resistance surveillance in mportant and
commoniy isolated clinieally significant pothogens to form the basis for developing and implementing measures that
will reduce the burden of antimicrobial resistance.

Keywords: vancotnycin, methicillin resistance, Staphayloceceus aureus, coagulase-negative staphylococci, antimicrobial apents

INTRODUCTION cause a diverse array of life threatening

Antimicrobial = resistance is last infections, and its capacity to adapt to

assuming an alarming proportion in many different environmental conditions (3,4,5).

i lati . .
bacterial  populations. The therapy of The first type of resistance to emerge

infectious discases caused by Dbacteria in the staphylococci was the production of p-

esi to multi imicrobi
resistant Itiple antimicrobial agents lactamase; en es that destroy the

has emerged as one of the greatest antibiotic by hydrolysing the B-lactam ring

challenges facing clinictans worldwide (1} (6). Resistance to the (-lactamase stable

The staphylococci present a special problem; penicillins (methicillin, oxacillin, nafcillin) is

with the coagulase-ncgative staphylococci due to the production of aliered cell-wall

iat ith i i i . e .
(CoNS) associated with infections at the site synthesis cnzymes, the penicillin-binding

of an indwelling catheter or cannula, cardiac proteins (PBPs) that are encoded on the mec

and  orthopacdic surgery involving the A gene and function by preventing the

insertion of pros i ic mmon . -
nsertion prosthetic devices and co binding of penicillin (6). Not many attempts

of uri t infecti . Th
cause rinary tract infections (2. The have been made to decument the prevalence

coagulase-positive, Staphylococcus oureus is of methicillin-resistant staphylococei in this

perhaps the pathogen of greatest concern environment (7, 8).

because of its virulence (3), its ability to
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glycopeptide
introduced inte clinical

Vancormnycin, a
antibiotic was
practice in 1958 for the treatment of Gram-
positive bacteria (4). The emergence and
spread of vancomycin-resistant enterococci
(VRE),

material responsible for high levels of

the discovery that the genetic

vancomycin resistance in enterococci could
be transferred in uitro to 5. aureus was a
gréat public health concem for many years
{6,9). The development of very low levels of
vancomycin resistance was first reported in
CoNS in 1979 (10) and 1983 {11}, while the
first reported instance of vancomycin
resistance in S, aureus occurred in Japan in
1996 (12}, There have since been many other
reported cases from other countries {190, 13-
16). The mechanism of this resistance was
observed to be distinct {rom that which
resistance  in

mediates  .vancomycin

enterococei but appears to occur in a
stepwise fashion as a result of long term,
nearly constant exposure to vancomycin or
5} The

[vancomycin or teicoplanin} are not used in

glycopeptide glycopeptides
this environment.

The purpose of this study was to
determine the pattern of resistance in
staphvlococeal  isolates  from  clinical
specimens at the Ahmadu Bello University
Teaching Hospital to vancomycin and other
antimicrobial agents as a guide in assessing

the need for the development of specific

~ puidelines on the surveillance of this group

of pathogens.

MATERIALS AND METHODS
Bacteriology
Staphylocoecal isolates from ail

specimens submitted to the diagnostic

medical microbiology 1laboratory of the
Ahmadu Bello University Teaching Hospital,
Zavia over a threc-month period, were
analyzed., The isolates were characterized

using established microbiological methods,

22

which included colonial morphology, Gram-
stain characteristics,
enzyme
separate the S aqureus strains from the

ability to produce

peroxidase and coagulase to
coagulase-negative staphylococci {(17).
Antimicrobial susceptibility testing

The
pattern of the isclates was determined using
the Kirby-Bauer-NCCLS modified disc

diffusion technique (18). All the strains were

antimicrobial  susceptibility

tested for their sensitivity to the following

10ng,
30pg, chloramphenicol 30pg, erythromycin

antibiotics; gentamicin cefuroxime
15ug, tetracycline 30pg, vancomycin 30ug,
benzyl penicillin G 10i u, oxacillin 1ug and
ciprofloxacin Spg (all from bio Mérieus sa
69280 Marcy |'Etoile-France). The zones of
mhibition were recorded and the isolates
classified as

‘sensitive’ based on the interpretative chart

‘resistant’, ‘intermediate’ or
updated according to the current NCCLS
standards (18).
Test for fp-lactamase production
Suspensions of the isolates were
prepared by emulsilying bacterial colonies
{from overnight nutrient agar culture} with
sterile logps in 0.5ml of phosphate buffer
0.06mg/ml

penicillin

solution containing
(10,000units/ml) of henzyl
(penicillin G). As control, cell suspension of
the standard typed culture of Staphylococcus
aureus (ATCC 13709} was similarly set-up.
They were incubated at room temperature
for at least lhour. Thereafter, 2 drops of
freshly prepared 1% aqueous starch sclution
were added to each bacterial suspension and
shalcen. Then, 1 drop of iodirte solution were
added and allowed to stand for 10minutes at
room temperaturel’ f-lactamase producing
the colour of the
from blue-black to

colauriess within the 10 minutes.

organisms changed

reaction  mixoyre



Determination of MAR index

The multiple antibiotic resistance
{MAR) index was determined for each isolate
by dividing the number of antibiotics to
which the isolate is resistant to by the total
number of antibiotics tested (19, 20).
RESULTS

The distribution ¢f the vancommycin-
from

registant isolates

staphylococcal
various specimens is shown in Fig 1. A iotal
of 56/97 (57.7% of the staphylpcoccal
isolates were resistant to vancomycin 30pg,
showing a zone of inhibition less than 15mm
(18} The vancomycin-resistant isolates were
made up of Staphylococcus aureus 75%
(41/56)
staphylococei 25% [14/50). The resistance

and coagulase-negative
pattern of the vancomycin-resistant isolates
to other antimicrobial agents is shown in

Table 1.

Table 1: Autlmicrobial Busceptibility of
Vancomycin-Resistant Staphylococcal Isolates

Antimicrobial Disc Potency % Resistant
agent

Geptamicin thg 25
Cefuroxime Jopg [¢1i]
Chloramphenicol 30y 345
Erythromycin 1508 357
Tetracycling g 00.0
Penicillin G 10i.u 929
Ciprofloxacin Shg 161
Oxarillin Iz 48.2
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Only 27/56 (48.294) of these vancomycin-
resistant staphylococcal isolates were either
oxacillin-resistant  Staphylococcus  aureus
{ORSA) or

negative staphylococcus [ORCoNS). Analysis

oxacillin-resisiant coaguiase-
of the multiple antibiotic resistance mndex
(MARI) of the isolates shows that 91.1% were
resistant to 3 or more antimicrobial agents
{Table 2J.

Table 2: Maltiple Antiblotic Resistance Index

of Vancomycin-Resistant Staphyl I Isvlates
MAR Index No. of Percentage
Isolates
0.1 2 3.57
0.2 3 5.36
a.3 9 16.07
0.4 7 12.50
0.6 10 17.86
0.7 11 1569
0.8 8 i4.29
0.9 3} 10.71




Fig. 1: Distribution of Vancomycin-Resistant Staphylococcal |solates in Clinical Specimens
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DISCUSSION

The level of vancomycin resistance
in the staphylococcal isolates in this study
was S57.7%. the
antibiogram and p-lactamase production of

A previous study on

Staphylococcus aureus isolates from different
(21) 100%

sensitivity of the 73 isolates to vancomycin.

clinical specimens reported
Historically, the dramatic increase in the use
of vancomycin in the treatment of infections
caused by methicillin-resistant

staphylococci (both coagulase-positive and

13%

24

coagulase-negative}, Clostridium difficile, and
the entsrococcal infections preceded the
emergence of vancomycin-resistant
staphylococcei internationaily (5, 22). There
is no such history of vancomycin use in this
environment.
Vancomycin resistance can be
difficult to detect in the clinical laboratory
{8). Tenover et af'{23) reported that the disc
diffusion sensitivity testing using standard
30pg vancomycin disc frequently misclassify

intermediately susceptible isolates as fully



In a 75% of

susceptibie, study (24},
microbiology laboratories around the world
actually misreported a  glycopeptide-
intermediate strain of S. épidermidis as
susceptibie based on the results of disc
likelihood in this

present study is the under detection of

diffusion testing. The

vancomycin resistance.

All strains of glycopeptide-resistant
Staphylococcus aureus recovered to date are
all oxacillin/methicillin resistant and were
not clonal. Many of the patients had received
vancomycin and had ORSA/MRSA infections
(5, 6, 25). In this present study, only 48.2%
of the isolates were either ORSA or ORCeNS.
Since there was no perceived danger from
ORSA or ORCoeNS this
environment, isolates are not routinely
tested

oxacillin/methicillin,

infections in
for susceptibility to
therelore, there has
the

vancomycin disc in sensifivity testing or on

been no need for inclusion of
the hospital formulary and procurement by
the hospital pharmacy.

Vancomycin resistant
staphylococcal isolates in this study were
resistant to 3 to 8 of the tested antimicrobial
This 1s with the

that all

agents. consistent

observation reported cases of
glycopeptide-resistant Staphylococcus
aureus (GRSA) cases have occurred in ORSA
that are often resistant to wide variety of
antibiotics (B}, Most of the isolate’s showed a
reasonably high sensitivity to ciprofloxacin
{83.9%], gentamicin (75%] and erythromycin
(64.3%). Given the paucity of cases, there
are no formal recommendations for the
treatment of infections with coagulase-

negative  staphylococci  with  reduced

susceptibility to vancomycin i4), but in one

of the reported cases, the infection was

25

successfully treated with erythromycin (26}.
Intérestingly also, vancomycin intcrmediate
Staphilococcus aureus {VISA) isolates in the
United States

wete all  sensitive to

trimethoprim-sulfamethoxazole and
tetracycline, while tobramycin, rifampicin,
gentamicin, doxycycline are some of the
drugs that have been successfully used
clinically {4, 11, 27-30}.

B-lactam antibiotics have also been
used in the treatment of VISA cascs, once in
combination with aminoglycoside (12) and
Only 482

vancomycin-resistant isolates were resistant

vancomycin  (11). of the
to oxacillin 1pg. Although the specific role
played by penicillin-binding proteins (PBPs)
in vancomycin resistance remains unclear
(4), studies have demonstrated that the MIC
to oxacillin of some VISA isolates decreased
as the vancomycin MIC goes up (31, 32}
This supports the in vitro findings that the
mutated penicillin-binding protein, PBP2a or
PBP2’ responsible for methicillin/oxacillin
resistance is down regulated in vancomycin-
resistant isolates (33). The high level of
susceptibility of the vancomycin-resistant
staphylococcal isolates to ciprofloxacin and
gentamicin {two drugs frequently prescribed
in this environment] may account for why
infections by any of these isolates have not
constituted a noticeable clinical problem.
There is however the need for more
clinical data to clinical
significance of the vancomycin resistance
and their

attributable mortality and morbidity. There

assess the

encountered in  this study
is alsc the need for consistent, on-going

antimicrobial resistance surveillance for
important and commonly isolated clinically
significant pathogens like the MRSA, VISA,

VRSA, and VRCoNS to form the basis for



developing and implementiing measures that

can reduce the burden of antimicrobial

resistance  and

prevent a  probable

impending public health problem.
ACEKNOWLEDGEMENT

This work was supported [in part] by

a grant from the Ahmadu Bello University
Board of Research. The authors are also
grateful to Mr. Bawa of the Department of

Medical

Microbiology, Ahmadu Bello

University Teaching Hospital, Zaria, for his

technical assistance.
REFERENCES

1.

10.

11.

Infections Diseases and Immunization
Committee, Canadian Paediatric Society.,
Antimicrobial Resistance: Implications
for therapy of infections with common
childhooed pathogens. Paediatr. Child
Hith. 1996; 1{1). 51-55
Vandepitte J, Enghback K, Piot P,
Heuck CC. Basic laboratory procedures
in clinical bacteriology. World Health
Organization, Geneva. 1991: 69
Lowy FD. Staphylococcus  aureus
infections. N. Engl. J Med. 1998; 339:
520-532
Srinivasan A, Dick JD, Perl TM.
Vancomycin resistance in staphylococci.
Clin. Med. Rev. 2002; 15{3): 430-438
Lowy FD, Antimicrebial resistance: the
example of fococcus  aureus. JJ,
Clin. IMpest 2003; 111(9k 1265-
1273.
Synder JW, McDonald L{, Van Eni
Common bacteria whose susceptibility to
antimicrobials is no longer predictable.
Lebanese Med. J. 2000; 48(4}: 208-214.
Ikeh EI Methicillin-resistant
Staphylococcus aureus (MRSA] at Jos
University Teaching Hospital. Afr. J. Clin
Exper. Microtrol. 2003; #{1). 52-62
Olayinka BO, Qlayinica AT.
Meithicillin-resistance in staphylococcal
isolates from clinical and asymptomatic
bacteriuria specimens: implications for
infection control. Af. J Chin. Exper.
Microbiol. 2003; 42): 79-39
Gilliland KK, Florez PA, Gordon SM.
Vancomycin resistant  staphylococci:
i i and therapeutic options.
Infect. Med. 2000; 17: 289-298
Floy MC, Greland C, Martin C, de
Lumiley L, Denis F. First clinical isolate
of vancomycin-intermediate 5. aureus in
a French Thospital. lLancet 1998;
351{9110): 1212
Fridkin SK, Vancomycin-intermediate
and -registant S owreus: What the
infectious disease specialist need to

12.

13.

14.

15.

16.

17.

18,

19,

20.

21.

22.

23.

24,

know. Clin. Infect. Dis. 2001, 32(1):108-
115.

Hiramatsn K, Hanaki H, Ino T, Oguri T,
Tenaver FC. Methicillin-resistant S.
aureus clinical strains with reduced
vancomycin susceptibility. J. Anfimicrob.
Chemother. 1997, 40(1): 135-136
Centers for Disease Control and
Prevention. Reduced susceptibility of 5,
aureus to vancomycin - Japan MMWR
Morh. Mortal Wkiy Rep. 1997, 46: 624-
626

Centers for Disease Control and
Prevention. Reduced susceptibility of S.
aureus to vancomycin - United States.
MMWR Mork Mortod. Wkly Rep. 1997, 46
765-766

Centers for Disease Control and
Prevention Update: S gureus with
reduced susceptikility to vancemycin -
United States. MMWR Morb. Mortal,
Wkiy Rep. 1997, 46: 813-815

Centers  for Disease Control and
Prevention. 8§ oureus with reduced
susceptibility to vancomycin - Ilinois.
MMWR Morb. Mortal Wkiy Rep. 1999;
48: 1165-1166

Cowan ST, Cowan and Steel Manual for
identification of Medical Bacteria. 3™
edition, Cambridge University Press,
London. 1985; 54-120

Cheesborough M. Medical Laboratory
Manual for Tropical Countries Vol II
Microbiology. Butterworth Heinernann
Ltd. Linacre House, Jordan Hill Oxford.
0OX2 8DP, 1998: 135-142

Krumpermann PH. Multiple antibiotic
indexing FEscherichia coli to identifying
risk sources of faecal contamination of
foods. Appl. Emuron. Microbiol. 1083;
45: 165-170

Paul 8, Bezbaranh RL, Roy MK, Ghosh
AC. Multiple antibiotic resistance {MAR)
index and its reverston in Fseudomonas
aeruginosa. (Letter) Appl. Microbiol. 1997,
24: 169-171

Umolu PI, Qkoli EN, [zomoh IM.
Antibiogram and B-lactamase production
of Staphylococcus aureus isolates from
different human clinical specimens. in
Edo State, Nigeria. West Afr. J Med
2002; 21({2): 124-127

Kist HA, Thompson DG, Nicas *TL
Historical yearly usage of vancomycin.
Antimicrob. Agents Chemother 1998;
42:1303-1304

Tenover FC, Lancaster MV, Hill BC, ef ol
Characterization of staphylococci with
reduced susceptibility to
vancomycin and other glycopeptide. J
Clin. Microbiol. 1998; 36(4]: 1020-1027
Tenover FC, Mohammed MJ, Stelling J,
OBrien T, Williams R. Ability of
laboratories  to  detect  emerging
antimicrobial resistance:  proficiency
testing and quality control resuits from
the World Health Organization's external
quality assurance system for



25.

26.

27.

28,

antimicrobial susceptibility testing, J.
Clin. Miecrobiol. 2001 ; 39{1) : 241-50.
Fridkin et al. Epidemiology and microbial
characterization of infections caused by
Staphyloceccus  aureus  with  reduced
susceptibility to vancomycin, United
States, 1997-2001. Clin Iafect. Dis.
2003; 36: 429-439

Sanyal D, Johnson AP, George RC,
Cookson BD, Williams AJ. Peritonitis
due to vancomycin-resistant
Staphylococcus  epidermidis.  Lancet.
1991; 337(8732) 24

Smith TL, Pearson ML, Wilcox KR, ef al.
Emérgence of vancomycin resistance
in Staphylococeus aureus. Glycopeptide-
Intermediate Staphylococeus aureus
Working Group. N. Engl J Med, 1999,

A40{7): 493-501
Rotun 83, McMath V, Schoonmaker DJ,
et al Stophylococcus aureus with

reduced susceptibility te vancomycin
isolated from a patient with Fatal
bacteraemia. Emerg. Infect. Dis. 1999;
5(1) 147-149

Visit our website at http:f / www.ajol.inlof journalafajcem

27

29,

30.

31.

32.

Centers for Disease Control and
Prevention. Staphylococcus aureus with
reduced susceptibility to vancomycin,
lkncis, 1999. MMWR Morb. Mortal. Wily
Rep. 2000; 48(51-52): 1165-1170

Turco TF, Melko GP, Williams JR.
Vancomycin intermediate-resistant
Staphylococcus aureus. Ann
Pharmacother. 1998; 32{7T-8); 758-760
Conway [, Ross T, OBrien M, Dick .J,
Perl T. Familial tansmission of
Staphylococeus aureus with  reduced
susceptibility to vancomycin {VISA).
{Abstract 48) in 11t Annual Meeting of
the Society for Healthcare Epidemiclogy
of America. 2001. Toronto, Canada.
Sieradzki K, Tomasz A Gradual
alterations in cell wall structute and
metabolism in  vancomycin-resistant
Staphylococous  aureus. Microb. Drug
Resist. 1999; 5{4): 253-2567



ORIGINAL ARTICLE

APRICAR JOURNAL OF CLIMICAL AND EXFERIMENTAL MICROBIOLOGY JANUARY 2005 IEAN 1595 SBIN VOL6 ND |
12/1504
COPYRIGHT 2008 AFR J CLIN FXFER NICROBIOL

OBSERVATIONS ON THE TOLERANCE OF YOUNG DOGS (PUPPIES) TO
INFECTION WITH TRYPANOSOMA CONGOLENSE

Abenga, J. N., David, K., Ezebuiro, C. 0. G., Lawani, F. A. G.

Nigexian Institute for Trypancsomiasis Research,
PME 2077, Kaduna, Nigeria

Correspondence to: Dr. Jerry N. Abenga

Stwdies were undivriaken to ssscss the sesceptibility of young local doge to infection with Tryp a congel Six
puppies {7 wesks old) were used for the study. Although the puppies became parasitaemic 6 to 7 days post infection, they
ware teleramt to infection ax the parasitaemis remmined Jow through out the first seven wecks of the elght week
wiwcivation periof. The packed cclf volume (PCV) alse only dropped slightly during the last fonr weeks attaining the valua
of 26,6 + 3.8 [p>0L0S5) by the sighth week while the mean body oreight continued to lncrease. Similarly, the mean daily

did not differ sigmificantly from these of un-isfected control. The sigoificance of trypanotelerance in

bady tempernture
Figering lncal dogs is discussed.

Keywonds: locsl puppits, low parnzithemis, packed cell volume, Tryp ngolenge, trypanctolerance, Nigorlan
INTRODUCTION

Trypanotolerance has been described abortons and death if not treated (8).
as the relative capacity of an animal to control Identification of trypanotolerant trait in breeds
the devclopment of the irypanosome parasite of Nigerian lecal dogs may be an effective tool
and to limit their pathological cffects, the most in the control of disease in dogs.
prominent of which is anaemia {1-3}. Natural Pathogenic trypanosome species
resistance 1o trypanosomes and infective to dogs include T. congolense, T.
trypanosomosis js genetically determined {4). brucei and T, evansi {91, Dogs are also known
The decreasing efficacy of available to be readily infected by human infective T.
tuypanocidal drugs and the difficulty of gambiense {7) and T. rhodesiense [9). The
sustaining tsetse control have increased the disease caused by T. congolense may be both
imperative need to enhance trypanotolerance severe and fatal in dogs (8). In this study, we
through selective breeding either within breeds report clinical manifestation of
or through cross breeding (1, 5). trypanotolerance in young Nigerian local

In West Africa, shorter breeds of puppies infected with T. congolense.
cattle, NDama and Muturu and West African MATERIALS AND METHODS
Dwearf {(WAD) sheep and goat {6} are kmown o Experimental animals
bhe trypanotolerant while not much is known A total of six (6] local puppies of 7
about the tolerance status of the different weeks old made up of 2 males and 4 females
breeds of local dogs. Beside, the known weighing 2.0 to 3.2kg body weight (BW) were
epizootiological roles dogs’ play in the spread used. All of the six dogs were both welped by
of African trypanosomaesis in animals (7}, the same mother at the Nigerian Institute for
canine trypanosomosis, is a devastating Trypanosomiasis  Research  quarters  in
disease resulting 1o anaemia, infertility, Kaduna. The bitch was a local dog and
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mounted by other local dogs within the area.
The puppies were first of all acclimatised in
their kernnels at the institute laboratories for
one week before use. During this period, they
citrate,
against
tapewormns and hookworms

were de-wormed with Piperazine

Dicestal®) and Dinitrophenol
roundworms,
respectively. They were regularly deticked with
Diazinon, Diazintol, 8 at 2weeks intervals,
The diet was made of milk, beans, rice, yams,
vegetables, soybeans and meat occasionally.
Water was provided ad libitum.

Trypanosome parasites

Parasites used were T. congolense
(NITR/Federe) isolated from caitle. and
eryopreserved in 1iquid.nitrogen from where
they were later sub-passaged once, inte albino
rats before use.

Experimental design and sample analysis

Four {4} of the puppies, Nos. 01, 02,
04 and 05, were randomly selected and
infected with 1.0 x 10¢ of the parasites
subcutaneousty. The remaining 2 puppies;
Nos. 03 and 06 served as uninfected control.
Wet blood film taken daily from the ear vein of
the infected puppies was used for estirmation
of parasitaemia under the x40 objective of the
light microscope. 100 microscopic fields were
examined hefore the vesult was declared
negative,

Blood for estimation of Packed Cell
Valume {PCV] and other haematological valués
was obtained through wvenipunctures of the
femoral vein using 21 gauge hypodermic
needle and Smls syringes. Capillary tubes were
3/4 filled with the whole blood, sealed one end

with plasticine and centrifuged for 5 minutes

29

in a microhaematocrit centrifuge at 12,000G.
The PCV was read off the haematocrit reader
{10). Whereas daily rectal temperatures were
obtained with the help of the clinical
thermometer, body weight of the puppies was
obtained weekly using a balance (Hensoni®i
Gallenkamp, England). The data was analysed
using student t-test.

RESULTS

The became

young, puppies
parasitacmic with 7. congolense 6 to 7 days
post infection (P]j. However, parasitaemia
remained low with mean log equivalent value
(LEV) of 1.07 #+0.57 which lasted for seven
weeks but only increased to 3.36 + (.32
(P<0.05) by week 8 P1 (Fig. ).

The Packed Cell Volume of infected
dogs continued to increase from the mean pre-
infection value of 27.85 + 0.21% for the first 4
weeks of infection attaining maximum value of
31.00+1.68% by week 3 P1 and later declined
in the last 4 weeks to the valme of 25.6
+3.81{%} by week 8 Pl (P>0.05; Fig 2], while
the values of uninfected control continued to
rise, The over all changes in the mean PCV
values of contrgl and infected dogs did not
differ from each other {Table 1}).

The mean average body weight of the
T. congolense infected dogs was not adversely
affected as it continued to increase form pre-
infection value of 2.6 +0.14 kg attaining the
maximum weight of 4.8+ 0.7kg by week 8P
iFig 3), when the experiment ended. The
overall changes in the mean daily body
temperature of infected puppies also did not
differ from those of control puppies (P=0.05,

Tablel]}.



Table 1: Summary of overall changes in the mean value of packed cell volume, body temperature and body

PCV (%)

weight of control and T. congolense infected puppies.

Woeks Post Infaction

Control Iafected
Pre-infection Post-infeation
Packed Celt volume (%) 29.212 42 27.85+0.21 28.13:1.15
Body temperature (*C} 38.01+1.09 38.5+0.26 38.7140.43
Body weight {Kg) 3.63:0.67 « | 2.60+0.14 3.79+0.75
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Fig 1: Mean Paragitaemia (LEV) of puppies infected with T. coagolense
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Fig 2: Packed Cell Volume [%} of T. congolense - infected and control pupples
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Fig 3: Changes in the Mean body weight (Kg) of T. congoilense - infected and control puppies

DISCUSSION

Innate  ability of trypanosotne
infected animals to control! anaemia and
development of parasitaemia have been
identified as indicators of trypanctolerance
(2). The parasitaemia of T. congolense

infected puppies observed here was
relatively low for seven weeks and increased
only by the eighth week. This is at variance
with the fulminating parasitaemia observed
in T. congolense infected trypanosusceptible
mice {11) and Nigertan Yankassa sheep {12)
in which the animals died within one week
and in less than 4 weeks Pl respectively, The
ability of the young dogs to control
parasitaemia within the 8 weeks observation
period indicates genetically determined
tolerance to T. congolense.

Similarly, the Packed Cell Velumes

of the infected puppies did not fall
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significantly throughout the period
indicating innate ability to control
development of anaemia (1, 2|. These

observations compare well with those of T

congolense infection in trypanoctolerant
sheep and goats {13) in which infected
animals exhibited chronic anaemia and were
able to control parasitaemia over a long
pericd. Omotainse [14) however reported
susceptibility of adukt dogs to T brucei
infection resulting to death of some of the
dogs 5 to 42 days post infection after
developing low PCV.
Trypanotolerance is a genetically
determined complex mechanism invoiving
factors which are not yet well known.
Naessens et af {3} reported two mechanisms
involved in natural resistance to African

trypanosomasis in cattle in West Africa,



namely; an innate mechanism that controls
parasite growth, and another involving
haemopoetic system that is able to limit
anaemia. The low parasitaemia observed in
T. congolense infected puppies may thus not
be unconnected with ability of the dogs to

conirol due to

parasite  development
trypanolytic factors in the serum of infected
dogs as has been demonstrated by Wang et
al (15) in T. brucei and T. congaolense infected
cape buffalos. This has been shown to
involve two Iactors; namely, complement-
dependent and clone specific lytic activity
and, complement-independent trypanocidal
activity that are not restricted 10
trypanosome clones and species (15),

Similar anti-trypanosomal activity
was demounstrated in the sera obtained from
Cape buffalo, giraffe and greater Kudu
resulting to inhibition of replieation of 7.
brucei {16). Also, serum xanthene oxidase,
serum calalase and typanosome specific
immune responses have been reported to
play roles in regulation of the level of
trypanosome
trypanotolerant Cape buffalo (17).
Henfrey et al (18) reported that the bone

marrow response is a key determinant factor

parasitaemia in

Logan-

of trypanowlerance in cattle as it determines
the animal’s capacity for haematopoietic cell
regeneration and control of anaemia. This
was supported by light and electron
microscopic studies of sequential biopsies of
bone marrow which showed key differences
N'dama and

cattle. Such

between
typanosusceptible

trypanotolerant

Boran
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mechanism may also have been responsible
for the low anaemia in the T. congolense
infected puppies.

Almost normal Packed Cell Volume,
progressive increase in body weight and
narmal hody temperature observed in the
infected young dogs confirmed the limited
pathological effect of T. congolense on the
puppies. Whereas further studies may be
needed to confirm the trypanotolerant traits
in Nigerian loca! dogs, the ability of the T
congoiense infected puppies to resist
parasitaemia and development of anaemia
are indicative of trypanotolerance in the
local puppies.

Trypanotolerance in local dogs may
sefve as an important measure against the
current upsurge in cases of canine
trypanosomosis in the couniry and limit
mortality of exotic breeds of dogs through
crosshreeding with the tolerant breeds,
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This report i# part of the ongoing highly active antiretroviral therapy (HAART) trial, 167 patients were enlisted, but
enrrent analysis was restricted te 107 patients that were about a year old on the programme. The bascline weight,
CD4* cell count and serum albumin of 59 males and 48 females age 15-60 years, wezre compared with values at 12
months of adminiwtration of HAART. Patients mean weight, CD4* connt and serum albumin increased significantly (p-
value < 0,05} by 9.7kg, 127.4/ul and 9.1g/L over the enrolment values. Side eflects of antiretroviral {ARV) drugs were
mild and included; rashes 19.6%, jaundice 7.5% and reactive arthritis 3.5%. Fifty-eight patisnks [59%]) were alive by
the end of 1 year, 33 (30%) had died and 11 {10.8%) were lost to follow-up. The risk of death increased 3 times when
baseline CD4* count was less than 116.8/wl {RR~ 3,36, 95%CI-1.86- 6,06, P-value = 0.000048). TB/HIV co-infection
raised the chance of death twice (RR= 2.33, 95%Cl=1.31-4.15, P- vaine=0.005). In conclusion, the use of triple-drug
combination of HAART has led to improved CD4* cell count and redolution of clinical symptoms in HIV/AIDS
patients. These resulted in increased survival.

Heywords: HAART, AIDS, CD4- cells count and survival,

INTRODUCTION hardest hit by the HIV/AIDS pandemic, less
The scourge of HIV/AIDS is than 50,000 people are receiving ARV
progressing and causing devastation to lives therapy (2). This is why the Government of.
and health care system worldwide. Most Nigeria should be commended on the recent
people infected with this disease live in provision of access to ARV drugs at a highly
resource poor countries, especially Sub subsidized rate to the ever-increasing
Saharan Africa, Since the discovery of ARV number of HIV/AIDS patients in the
drugs, there has been tremendous country.
amelioration in the previously fatal clinical As at 2003 there were about halve a
course of AIDS, these reflected in improved million people living with AIDS in Nigeria,
survival, decreased frequency and severity of giving a national prevalence rate of 5.8% (3).
opportunistic infection and improved quality Only 10,000 of this number have access to
of life (1}, antiretroviral drugs (3). Government can be
However, despite the availability of encouraged further to make continuous
these drugs and the inereasing awareness of supply of these drugs one of her priorities
the immense benefit from it use, less than among other contending health problems, if
5% of those who require treatment with local evidences on the effectiveness or
these drugs have access to it (2). It has been otherwise of these drugs are seen in the end
estimated that in the year 2001 half of the users. Hence, we chose to document, using
230,000 people receiving ARV in  the the experience of the ARV drug trial
developing world live in Brazil (2), while in programme in our center, the influence of

the whole of Africa, the continent that is
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HAART drugs on the survival of HIV-infected
patients.
MATERIALS AND METHODS

University of llorin Teaching
Hospital is one of the pilot clinical trial
centers for the ARV drugs in. the country,
utilizing triple-drug combinations (one non-
nuclecside; nevirapine and two nucleoside
reverse transcriptase inhihitors; starvudine
and lamivudine. The programme is at the
conchuding stage of its phase 2.

Adults Nigerian diagnosed by 2
different serological methods to be HIV
positive, are eligible for inclusion in the
programme. Patients referred from other
health facilities were retested in our center
before receiving ARV drugs. Cohorts of those
who were about a year old on the
programme were evaluated. Their records
were analyzed {or demographic information
like age and sex. The clinical details,
laboratory profiles and side effects of the
medications were noted. Patients setial

weights, CD4* cell counts and serum

albumin were compared at enrolment and at
12 manths of HAART administration using
three set points: (ij <clinical and
immunological improvement on medication,
(i) death during the course of treatment,
either in the hospital or at home, but

reported by the relatives and (i) lost to

follow-up, when final outcome was not
known.
Statistical method

Response to ARV drugs was
determined clinically apd immunologically
by linear rate of increase in weight, serum
albumin and CDh4-

enrolment values. Paired-samples T- test

cells count over the

wﬁ‘s then employed to compare the means of

each of these variables. Difference between
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the means was considered significant when
p-value was less than 0.05. Risk of death
was estimated by Chi-square analysis.
RESULTS

One hundred and seven patients, 59
(55%) males and 48 (45%) females, aged 19-
60 years with a mean age of 36.4 years were
seen during this period (Tablel).

Tuble 1;: Demographic and clinical variables
of patients on antiretroviral drugs

Sex Frequency Percent
M 59 55

o 48 45
Age group

15-24 11 10.3
25-34 25 T
3549 30 6.4
45-54 14 13.2
235 8 74
Clinical features

Fever 76 Tl
Diarrhea 69 64.5
Weight loss 67 62.6
Oral thrush 64 56.8
Tuberculosia 41 383
Rashes 31 29
Preumaiia 14 131
Clinical severity

Stage 1 5 4.7
Stage 2 9 8.4
Stage 3 27 25.2
Stage 4 66 61.7

About 70% of these cases were in
the 25-44 vyears age group. The most
frequent clinical features were, fever 71%,
diarrhea 64.5%, weight loss 62.6%, oral
thrush 59.8% and rashes 29%. Tuberculosis
occurred in 38.3% of the patients and
pneumonia in another 13.2%. Over 85% of

the patients fell within stages 3 and 4 of the

WHO clinical staging system for HIV
infection and disease.
The mean wvalue of CD4+ at

enrolment was 194.9/ul; with a range of
40/ul -540/ul the lowest value occurred in 2

cases of TB. The mean serum albumin was



28.8g/L 15~ 43g/Ll}. There was

statistically significant increase in all the

lrange

monitoring variables {P-value < 0.0 3). Mean
weight increased by 9.7kg, from enrolment
value of 48.24kg to 57.9kg during the 12
months period (Table 2), while the mean
value of CD4*
127.4/ul; from enrolment value of 194.9/ul
to 322.3/ul. The weight was moderately

cell count increased by

correlated with the increase in CD4+ count
(correlation 0.58 (0.41-0.54).
Mean values of albumin and Packed Cell
Volume increased by 92.1g/Ll and 8.8% from
baseline values of 28.7g/L to 37.8¢/L and
24.1% to 32.9%
Iricrease in serum albumin was only mildly
correlated with CD4* change (correlation
coefficient 0.42 (0.08-0.39).

coefficient

respectively (Table 3).

Adverse drug reactions occurred in
29 patients (27%) on ARV drugs. Twenty-one
{19.6%) of these were rashes, '8(7.5%) had
jaundice 4(3.5%) had

resolved spontaneously.

and reactive
polyarthritis. Al
Fifty-eight (59%) patients were alive and
receiving care, while 11 (10.3%} were lost to
follow-up and 5 patients (4.7%) refused ARV
drugs because of the belief that AIDS is net
curable. Thirty-three patients {30.8%) died;
their mean enrolment CD4~ cell count was
116.8/ul. Twenty-one {64%) of the deccased
had CD4+ count below this value and only
11 out of the total survivals had CD4* count
below 116.8/uL. The relative risk of death
increased more than 3 folds when the CD4+
count was less than 116.8/ul {RR= 3.36,
95% CI =186 - 6.06, and p-value =
0.000048) (Table 4},

Takle 2: Changes in variables used to monltor response to HAARTS therapy

Variable Mean at | Mean at 9 ;| Difference Standard 55% CJ difference P-value
inception months in raean error
Weight 48.2 57.9 Q.7 0.64 -10.9 to -8.4 Q.000
cDa* 1949 322.3 127.4 i3.2 -153 to -100.9 0.000
Serurmn albumin 28.7 378 9.1 0.8 -10.6 1o 7.4 0.001
PCV 241 329 88 0.72 -10.2 10 -7.3 0.008
Tahble 3; Adverse effcctn of HAART and outcome of the pilot study
Variahle Frequency Percent
Drug reaction
Rashes 21 63.6
Jaundice 8 243
Arthralgia 4 12.1
Outeome
Alive a8 54.2
Dead 33 308
Lost to follow-up 11 10.3
Refused treatment 5 4.7
Table 4: Factors responaible for death in HIV/AIDS patients oo ARVS drhgs
Variahles Dend Allve RR 95% C1 pwslue
CD4 <116.8/ul 1 12 33 1.86-6.06 006605
PTB/HIV co-infection 21 18 2.3 1.31-4.156 0.605
PTB/CD4<116.8/ul. 16 3 ‘34 1.54-7.38 0.00G7
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Forty-one (38.3%) had
PTB/HIV co infection, 18(44%) were still on
ARV and anti-TB drugs, 21 (51.2%) died and
2{4.8%) were lost to follow-up. The risk of

patients

death in patients with co-infection was twice
that of those with HIV infection only (RR=
2,33, 95%CI=1.31-4.15, p-value=0.003),
while the risk of death was more than 3
folds in those with TB/HIV infection and
CD4* less than 116.8/ul (RR=3.37, 95%
CI=1.54-7.38). Of the 21 patients who died
of TB/HIV co-infection, 16 had CD4* count
less than 116.8/ul while only 3 of those
who are alive and on treatment for both
condition had count less than 116.8/ul.
DISCUSSION

The mean age of the HIV/AIDS
patients was 36.4years with a slight male
preponderance, M: F= 1.2:1. QOver 70% of
them were in the 25-44 years age group. The
group that is prone to high-risk sexual
behaviour such as multiple sexual pariners
and unprotected heterosexual intercourse.
An individual living with HIV virus could
develop AIDS from continucus replication of
which will target the CD4*
lymphocytes and other immune mediating

the wvirus,

cells of the body thereby decreasing the
immune capability of such individual (4).
Knowledge of the life cycle of the
HIV virus has led tp the development of ARV
drugs that alse target the reverse
transcriptase and the protease enzymes of
the virus (4). Therapeutic trial of a triple-
drug combination of ARV in our center
showed disappearance or improvement of
the enrclment symptoms and signs with
associated significant changes in the clinical
and immunological status of the patients.
This experience was shared with similar trial

programme of combination ARV therapy
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carlier conducted within and outside the
country (5-8).

In this report, the mean weight of
patients at enrolment increased by 9.7kg
during the 12 months of ARV therapy and
the mean baseline CD4+ cells count
increased by 127.4/ul over the same period
of time. Serum albumin and PCV alse
increased by 9.1kg and 8.8% over their
baseline wvalues. Resolution of clinical
symptoms that followed improvement in the
patients’ immunological statns was reflected
in the correlation coefficient of about 60%
between the changes in the baseline CD4+
cell count and the observed weight gained.
Increase in CD4* cell count has been known
to follow administration of HAART (9). This
increase was even more in those receiving
protease inhibitor-containing regimen (10) or
better still showed a decrease in the viral
foad upon commencing ARV drugs {11}.

In Nigeria, cost is an important
the

inhibitors  in

limiting factor against inclusion of

protease the current
combination of ARV regimen. The same
could be said of provision of facilities for
accessing and monitoring patients’ viral load
while on ARV therapy. The ohserved
effectiveness of HAART in delaying the
clinical progression of AiDS was not without
drawbacks. Thirty-three

{30.8%) developed one form of reaction or

some patients
the other; majority of these (63.6%)} were
rashes that resolved without intervention.
Hepatic reactions occurred in 8 patients
(24.2%).
momentarily in two of them. Four other
(12.1%)
polyarthritis; it was effusive in two of them.
They all responded to NSAID.

Medications were stopped

patients developed  reactive



Outcome of this trial revealed that
by the 12% month of the programme over
50% of the patients were alive and receiving
maintenance care, while 11 patients (10.8%)
were lost to follow-up and S patients (4.7%)
refused administration of ARV drugs on the
ground of lack ef hope for survival, Thirty-
three patients (30.8%) died, TB contributed
to death in 21 {64%} of them, raising the risk
of death more than twice. The risk of death
was also raised by a low CD4* count,
especially when it was lower than 116.8/ul.
The risk of death was increased more than
three times in those with count less than
this. Combination of HIV/TB co-infection
and CD4* count of less than 116.8/ul did
not raise the risk of death more than that of
a low CD4* countg alone. This probably
suggests that baseline CD4* count is a very
strong predictor of survival or death in AIDS
patients. Some studies had earlier confirmed
this ochservation (12, 13}.

In the industrialized nations, much
lower count of less than 72 cells/ul. was
{14).
Disparity in the predictive value of CD4+

associated with poorer cutcome
" count of this magnitude could be a reflection
of the advance level of care in terms of
potent ARV drugs and prophylaxis against
AlDS-related opportunistic conditions that
are gvailable to patients in the developed
world. High mortality amongst AIDS patients
in the developing countries could therefore
be attributed to limited access to adequate
health care (15). This is partly because of
social stigma attached to people living with
HIV/AIDS (16) and partly because of
poverty, high cost of ARV treatment and lack
of sufficient international financial aid to
fund ARV programme (17).
Solving the problems of HIV/AIDS in Nigeria

freatment
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therefore, requires multisectoral
collaboration especially from the private
individuals and the organized private sectors
to expand the scope of patients access to
ARV drugs as it is currently being done in
some African countries (18, 19),

In conchasion ARV drug was effective,
albeit with minimal side effects, in stopping
the clinical progression of HIV discase, it
improved immunological and general well
being of the patients thereby prolonging

survival of people living with HIV/AIDS,

Therefore we suggest; (i) Early
commencement of ARV drugs in all
symptomatic  HIV/AIDS  patients, (i)
Treatment points of these should be

increased from the current 25 trial centers
to inchude all thie general hospitals in the
federation so as allow easy access to the
drugs, (iii} Government should continue to
make ARV drugs available at cheap and
affordable cost, with inclusion of protease
mhibitors in the treatment regimen, (iv)
Government should sustain the current
public awareness campaign about HIV/AIDS
and continue the political and financial
supports shown so far to ameliorate the
suffering of Nigerians living with the virus,
(v} Private individuals and organized private
sectors should be encouraged to help fund
ARV treatment programme.
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Hepatic functions were asgessad by serum ascays of slbumin [ALB), total protein {TF}, total bilitubin (TB}, conjugated
bilirukin (CB), serum activities of alanine transaminase [ALT), aspartate transaminase (AST), alkaline phosphatase
{ALP) and pamma ~ glutamyl transferage {GGT) in 51 HIV-1AID3 patients, 38 IIV-1 infected asymptomatic patients
and 56 age and scx matched healthy HIV negative controls, The mean + SEM gerum ALB concentration of 23.5 + 1.2
g/L in AIDS patients was significantly lower [p < 0.001] than those of HIV-1 infected asymptomatic patients and
healthy conirols; 38.9 & 3.1g/L and 39.4 + 2.8g/L respectively. The mean + SEM TB conceatration of 17.8 ¢ 1.3
pmol/L in AIDS putients was significantly higher (p < 0.01} than 11.7 & 1.1pmol/L obsxerved in HIV-1 infected
asymptomatic patients and 10.8 + 2.1pmel/L in the controis. Slmilarly, there was » significant elevation (p < 0.05] in
serum OB concentration of 6.5 + 0.9umol/L in AIDS putients compared to BEIV.I infacted patients of 3.8 + 1.0 pmol/L
and controls of 3.1 + 0.8 pmol/L. The mean t SEM ALT, AST, ALP and GGT activities [iu/L) of 48.7 % 3.1, 54.3 ¢ 3.3,
84.9 £ 4.3 and 47.5 + 4,1 respectively in AIDS patients were significantly higher (p < 0.001) than 21.3 £ 2.9, 25.6 &
1.3, 56.4 + 3.2 and 25.1 £ 1.7 respectively obacrved for the same encymes in HIV-1 infected patients and 20.1 + 3.1,
24.5 x 2.6, 54.6 + 4.3 and 24.2 # 2.1 respestively in the controls. These results provide cvidence to suggest that
hepatic damage is preater in AIDS patients than in HIV-1 infected saymptomatic patients oven in the absence of
hepatomegaly. We conclude that this may be due to opportunistic infections thet set in at the kater part of HIV.1
infection (f.c. at AIDS stage] or increase weverity of HIV-1 infection or hoth

Keay Words: HIV-1 Infected asymptomatic patient, AIDS, Hepatic functions

INTRODUCTION mucosal cells, Kupifer cells and liver

Patients infeeted with Human sinusoid epithelial cells are also affected (3)
Immunodeficiency Virus (HIV], the causative HIV is a pathogen that causes a variety of
agent of Acquired Immunedeficiency specific and non-specific defects in immune
Syndrome (AIDS), display a broad spectrum function that result in diverse clinical
of clinical manifestations ranging from consequences. Studies in the USA and
asymptomatic state to life threatening Europe (4] indicate that approximately $0%
symptomatic  state  characterized by of HIV infected patients will develop AIDS by
opportunistic infections and malignancies 10 years; 75% by 15 years and 90% by 20
{1). years (4],

The hallmark of HIV infection is the In about two weeks after infection with
cytopathic cffect on the CD4 bearing cells HIV, approximately 50% of patients will
(Helper T4 cells} (2). Apart from these ceils, develop a viral illness that may resemble
other CD4 protein bearing cells such as glandular fever, influenza or aseptic
macrophages, B-lymphocyte,  microglial meningitis, In more severe cases,

cells, haemopoietic stem cells, recial
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hepatomegaly and raised transaminases
may be detected (5, 6),

Hepatomegaly is a frequent finding in
about two-third of AIDS patients and some
abnormalities in liver functiop tests of HIV
and AIDS patients have been reported {7, 8).
The cause of this hepatomegaly has been
ascribed to various mechanisms such as
infection arising from HIV, hepatitis B, non-
A non-B, sepsis, alcoholic liver disease and
malnutrition (8-14) Although the presence of
hepatomegaly indicates some degree of
hepatocellular damage and or hepatobiliary
obstriction in HIV-1 AIDS patients, it is not
however clear whether hepatic pathology
exists in HIV-1 infected asymptomatic and
HIV-1 AIDS3 patients without hepatomegaly.

This the
biachemical indices of liver cell damage and
hepatobiliary obstruction in HIV-1 infected
asymptomatic and HIV-1 AIDS patients

study compares

without hepatomegaly.
MATERIALS AND METHOD

The study was ecarried out after
obtaining approval from the Ethical

Committee of the Lagos University Teaching
Hospital, Nigeria. Forty five AIDS patients
and 38 HIV-1
randomly selected from those seen in LUTH
for this The HIV-1
asymptomatic patients consists 16 males
and 22 females aged between 20-70 years

infected patients were

study, infected

from among those found seropositive by
ELISA method (15} and confirmed by
Western Blot (16). The full-hlown HIV-I AIDS
patients consist 19 males and 26 lemales
aged between 20-70 years. Fifty six control
subjects, 25 males and 31 females, were
selected from healthy individuals matched
for age and sex who were screemed and

found negative for HIV-[ and Ii.
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Subjects who had evidence of
hepatitis B, non-A non-B, alcoholic liver
disease, hepatomegaly, sepsis, mainutrition
and these on cytotoxic drugs were excluded
from the study. Screening for hepatitis was
carried on each subject and control, using
Wellcome ELISA kit. Those positive were
excluded from the study.

About 5 milliliters of venous blood
was collected from each of the subject and
control and was allowed to clot and retract.
Serum was obtained after centrifugation at
3,500 rpm for 10 minutes and the samples
were stored frozen at - 200C until analyzed.
Lyophilized controls were obtained from
Randox Laboratory. Analysis was carried out
in batches with the aid of BECKMAN
SYNCHRON (CX5 4562}
autoanalyser, using appropriate control with

serial no

each batch. Serum albumin was estimated
based on the dye-binding method of
Doumas, Watson and Biggs (17}, total
protein by the method of Doumas, Bayse
and Carter (18), total and conjugated
bilirubin by the method of Malloy and
Evelyn (19), AST hy the method of Karmen
(20), ALT by the method of Wroblewski and
LaDue (21), ALP by the method of Bassey et
al (22) and GGT by the method
recommmended by IFCC Part 4 {23). Results
obtained were subjected to
analysis using computer with EPI-INFO

statistical

version 6.2 software. The Students t-test
was used to determine the differences
between the means of the various groups,
RESULTS

Table 1 displayed the demographic
characteristics of sample population while
Table 2 the
SEM

biochemical parameters in the two groups of

displayed summarized

comparative mean + of hepatic



subjects and the controls. The result shows
a significant decrease (p < 0.001) in the
mean senun concentration of albumin in
AIDS patients when compared with healthy
controls and HIV-1 infected asymptomatic
patients. Alse, a significant increase (p <
0.0]) in serumn leve! of total bilirubin was
observed in AIDS patients compared to HIV-
1 infected patients and healthy controls,
Similarly, there was a significant elevation [p
< 0.05) in the serumn level of conjugated
bilirubin in AIDS patients when compared to
HIV-1 infected asymptomatic patients and
the controls.

The mean serum activities of ALT and
AST in AIDS patients were significantly

increased (P<0.001} when compared with
those of HIV-1
patients and the controls. The ALT and AST

infected asymptomatic

activities in the controls were not
significantly different from those of the HIV-
l infected asymptoniatic individuals. The
mean serum activities of ALP and GGT in
AIDS patients were significantly increased
{P<0.001} when compared with those of Hiv-
I infected asymptiomatic patients and
controls respectively. The mean serum
activities of ALP and GGT in controis Werel
not significantly different from those of HIV-

1 infected asymptomaiic individuals.

Table 1: Damographic characteristics of aample population

Age group Control Hiv- 1 lnfected AID3
{In yeaxs) Male Fomale Male Femala Mala Femnale
20 - 40 12 15 9 10 10 14
41 - &0 9 12 5 B8 -1 10
=60 4 4 2 4 1 2
Table 2: Meatis ¥ SEM of hepatic biochemical parameters in HIV-1 infected
Patients and AJDS patients withont hepatomegaly, and controls
Parameter/Unit  Control HIV-1 infected ams
Albumin (gL} 34+28 238.9+43.1 23.521.2 444 wxe
Total Protein(g/L} 743+ 5.1 73.646.3 72.914.8
Bil. Total(umol/L) 108x21 11,7¢1.1 17.8£1.3 »¢ "
Bil. Conj{umel/L) 3108 3.811.0 6.5:0.9 < -
ALT {IU/L) 20,6431 21,3129 4B, 7531 se4  wwr
AST {IL/L) 24.542.6 256+1.3 54.313.3 ses  eae
ALP (1U/L) 54.614.3 56.4+3.2 B4BtA3 o4 ws
GG {IUSL 24.732.1 25.11.7 47.544.1 se44  vaw
Alb, /Globulin Ratio 39.4/34.9 38.9/34.7 23.5/49.49 ¢+ (]

#=P< (03 ¢¢=~ P<0.01 and ¢4+~ P <0.00]---— AIDS Va Controls
»=P <005 *+= P<00land e = P<000!----- AIDS Vs HIV:1 infected

DISCUSSION
In this study, the concentration of

patients compared to controls, This finding
is similar to the study of Geffriand et ol {24},
that serum albumin was

serum albumin was found to be low in AIDS who found
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significantly reduced in AIDS patients. But
Cello (25) and Cappell (26) reported no
significant reduction in albumin
concentration when AIDS patients were
compared with controls, In acute liver
disease, there may be little or no reduction
in plasma albumin because its biological
half-life is about 20 days and also the
fractional clearance rate is very low (27}
Apart
hypoalbuminaemia found in this group of
patients, due to

catabolism

from chronic hepatic lesions,

may be increased
tissue damage,
inflammation, malnutrition, malabsorption

from

syndromes and protein loss (28). It has been
observed that majority of patients with AIDS
who develop diarrhoea have some degree of
malabsorption (29), All the AIDS patients in
our study had diarrhoea and this may have
synergistically contributed to
hypoalbuminaemia resulting from reduwced
synthetic liver function.

The observed significant reduction in
the mean + SEM plasma albumin in AIDS
patients compared to the control subjects
suggests a chronic hepatic dysfunction. This
is further corroborated by the significant
clevation of the mean % SEM plasma
activities of ALT and AST in AIDS patients
compared to the controls and HIV-1 infected
asymptomatic group. This observation is in
keeping with the works of other researchers
(7, 25, 26, 30}, who found similarly elevated
ALT and AST in AIDS patients compared
with controls.

The total protein found in both HIV-
1 and AIDS patienis does not differ from
that of the control, but there is a reversal of
albumin/globulin ratic in AIDS patients
with a higher globulin fraction. A sirnilar
pattern has been reported by Mohammed
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(3i) who noticed thal AIDS patients have

persistent  generalized lymphadenopathy
with hyperplasia of the B-lymphocytes in
follicles and polycional
Ig,
IgA and rarely IgM. Similar pattern of
been
confirmed in AIDS patients in Northern
Nigeria (32}

Our study showed a significantly

lymnphoid
hypergammaglobulinopathy involving

hypergammaglobulinaemia has

elevated serum  total  Dbilirubin  and
conjugated bilirubin, which may indicate
problem with excretory function of the liver.
Though the subjects were not clinically
jaundiced, this may be a pointer to hepatic
pathology involving hepatocytes and its
enzymes or an increase in the rate of
haemolysis or a decreased rate of delivery of
bilirubin to  the

secondary to hypoalbuminaemia in this

uncoejugated liver
geoup of subjects.

Qur observalion tallies with the work
of Dworkin ef al (33) who found that
significant rises in serum ALP and total
bilirubin occurs during the course of AIDS
in American patients. However Astagueau et
al (34) in France, Cello et af {25) and Cappell
et al {26) in America, reported that jaundice
was rare in  AIDS patients. Serum
transaminases ALT and AST activities were
significantly raised in AIDS patients
the healthy

of an

compared to those of

individuals, this is suggestive
increased degree of hepatocellular damage
in AIDS patients. This observation has been
noted in previous studies carried out on
American whites and blacks {12, 25, 26, 30),
and by some other workers (24, 35, 36} who
also found raised serum activities of ALT'
and AST in AIDS patients compared to

healthy individuals. Opportunistic infections



. of the liver such as Mycobacterium avium-
intracellulare, Mycobacterium tuberculosis,
Cytomegalovirus, Cryplococcus neoformans,
and Pneumocystis ¢arinii which are common
complications in AIDS patients have been
implicated as the cause of liver parenchymal
cell damage {25).

Significantly elevated serum ALP
and GGT observed in AIDS patients may be
a pointer to a higher degree of damage that
results in hepatobiliary obstruction in this
group of subjects. Invasive and non-invasive
dingnostic procedures have revealed and
documented papillary stenosis, sclerosing
cholangitis, cholecystitis as  well as
thickened gall bladder wall in a growing
population of AIDS patients {14). All these
structural
attributed to opportunistic infections. Our

abnormalities have  been

findings agree with the previous studies in
America (13, 14, 25, 26, 30, 37), and some
other parts of the world where a similarly
elevated ALP and GGT in AIDS patients was
found (35, 36, 38). Previous studies
explained that this biochemical relationship
is compatible with localized biliary
obstructive lesions in liver due to localized
CD4 site in the liver sinusoid epithelial cel
surfaces (39, 40, 41).

Opportunistic infections in late stage of
the disease [AIDS) may likely be the cause of
hepatic damage in this study however the
time of onset or degree of infection was not
determined to establish whether difference
in findings between asymptomatic HIV-1
infected and AIDS patients are due to
severity of the condition. This poasibility
" cannot be totally ruled out.

CONCLUSION
The significant reduction in the

serum albumin is a strong pointer to the

presence of chronic hepatic lesion in
patients with AIDS although various other
posasibilities like diarrhoea were adduced in
the discussion. Our result shows that
hepatic lesion in AIDS patients without
hepatomegaly affects both hepatoceliular
integrity and hepatobiliary obstruction with
a greater severity than HIV-1 infected
asymptomatic patients without
hepatomegaly. We therefore conclude that
the level of hepatic function distortion is
greater iy AIDS patients than in HIV-]
infected asymptomatic patients even in the
absence of hepatomegaly. Further work need
to be carried gut to determine whether the
level of distortion of hepatic function is
similar in these iwo groups of patients in the
prescrice of hepatomegaly.
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mﬁumaaﬂmmmwmmmhomar.thcutco(nawtufocuonsmong
women WPl men's enpecially in Sub-Saharan Africa. This rising infection rates, particularly among women,
mmumwuumwmqucmmummw cross-scctional study was
coniducted to determine the attitnde and perception of health workers to routins pre-marital HIV screening that is
enrrantly practics by somwe :ecligions institultions as part of isitintive directed towards controlling the spread of the
infaction. Thyee hundred (300} pel-administerad yuestionnaisss distributed to the health workers in their respective
mnlis wers analyzsd. Mujority of the respondents 270 [90%) ngreed that pre-marital HIV screening is necessary and
WumhmwwmwmﬁmWMmWhmlMM)hﬁwdthat
the seyeenming ewevcise is associated with some disadvantages, as muny as 208 {68.3%) were in support of its
enfercement for all oouple. Majority 260 (86.7%)] agreed that religicns lesders/institutions have important role to
play in HIV comivol and mmest of them 3265 (85.3%) would prefer that Government health facilities be used as
screening centres; and medical doctovs should e the person to reveal the test resolts to the couples 275 (91.7%).
About two-thivd of the respondents falt that the couples should initintes request for HIV screening, and on the issne
of whether o not the masringe shonid be contracted following w positive result in one or both pariners, 180{60%)
felt that the decidion shoukl be made by the counple. Counseling of vouples before and after HIV
screening, sdesuute training of Menfth workers os HIV connscling okill and making HIV screening free to couple wers
wwmmammmmwmwmmmmmp

INTRODUCTION living in Sub-Saharan Africa (2). The
More than 60 million peopie have overwhelming majority of these children
becn infected with HIV in the past 20 years were infected from their mothers, during
and about half of them became infected pregnancy, childbirth or breastfeeding (1).
between the apes of 15 and 24 (1), Today, Necessary  control  programme,
nearly 12 million young people are living therefore, needs to focus on preventing HIV
with HIVJAIDS, and young women are among youths and adolescents and reduce
several times more likely than young men to transmission from mother to child, Early
be infected with HIV {2}, screenting for HIV/AIDS is an bmportant
In about 2 African countries, 5% or control sirategy that is useful in case finding
more of women aged 15 to 24 are infected and public health surveillanice. In case
with HIV {2). Public heaith officials estimate finding, the primary objective is to ascertain
that iilmesses and deaths resulting from the HIV infection status of an individual for
HIV/AIDS, to date, represemt only 10% of appropriate medical treatment or public
the evemual mmpact 4, 5} It is also heaith follow-up and action. The public
projected that by the vear 2010, HIV/AIDS health survetllance aimed at determining the
will reduce average life expectancy in some prevalence, distribution and trends of HIV
southern African countries 0 around 30 infection in a population (7).
years 6). About 90% of the ¢stimated 2.7 In the last 2 years many couples
million children living with HIV/AIDS are have presented at the University of Ilorin
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Teaching Hospital in [lorin with request for
HIV screening ordered by the marriage
counseling unit of their religious institution
as a precondition for their marriage. This
action is, no doubt, an important initiative
on the part of the religious institutions in
the control of the deadly discase that target
adolescents who are the most vulnerable
group. Health workers have important role
to play in this regard. Health workers are
not only to support the initiative, but should
champion the course through counscling of
youths/adolescents to encourage them to
undergo voluntary HIV test,

This study was carried out to
determine the aftitude and perception of
trained health workers toward routine pre-
major

control

marital HIV screening As a

stakeholder/patrtner in any
programme, their views and opinion about
pre-marital HIV screening will go aiong way
to determine its success in term of public
acceptability and the implementation,
METHODOLOGY

This
survey was conducted at the University of
Tlorin Teaching Hospital in Ilorin. All trained

health workers were the target population of

descriptive  cross-sectional

the study. Structured questionnaires were
distributed to all
units/departments of the hospital. The self-
contained
information on

relevant

questionnaire
elicited

administered
that
attitude and perception of the respondents

questions

towards pre-marital HIV screening. A total of
420 questionnaires were distributed to the
staff in their various units/departmenis,
300 were properly completed and returned
for necessary analysis giving a response rate
of 71.4%.
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Data analysis was done using the
EPI-INFO  computer software. Cross-
tabulations were done where necessary and
Chi-square analysis used o determine
statistical significance of differences in some
of the observations. Level of significance was
set at P-value <0.05.

RESULTS

The age range of the respondents
was 20-49 years with a mean of 32.8 £ 6.6.
About a third of them {33.3%) were aged
between 26-30 years, and their professional
status is highlighted in Table 1. Females
constituted 46.7% of the respondents while
the rest 160{53.3%)} wwre males. One
hundred and fifty-five (51.7%| respondents
were married, 100(33.3%) were single,
40(13.3%) separated, while only S5{1.7%j)
were divorced. Less than half of the total
respondents {43.3%) were Muskms while
170(56.7%) were Christians.

Majority of the reapondents
215(71.7%) were aware that some religious
institutions ave enforcing HIV screening on
couples intending to get marned. Most of
them 2790%j agreed that pre-marital
screcning is necessary and 280(93.3%) said
it i3 advantageous to couples intending to
get married. Although more than half of the
respondents (56.7%) believed that the
screening has some disadvantages, as many
as 20568.3%] were in support of the
enforcement of the practice for people
intending to get married (Table 2} Whiie
mast of the respondents 260§86.7%) agreed
that religious Jeaders/institniions have
important toles to play in HIV controf
programme, majority 265{88.3%} preferred
that Government heaith facilities be used as
venue where HIV screening should be
conducted; and 190i63.4%) felt that couples



should be the initiator of request for the

screening. On the issue of decision cn
whether or mot the marriage should be
contracted following a positive result in one
or both partners, 180(60%) were of the
opinion that the couple should be allowed to
decide. Medical

preferred by the respondents as people to

doctors were mostly

reveal the test resulis o
275(91.7%;) (Table 3).

those

the couples

Among respondents  who
believed that the screening is necessary and
advantageous, a higher proportion of them
were in support of the enforcement and were
willing to encourage and counsel couples to
HIV

against a lower proportion of respondents

underge pre-marital screening  as
who believed the test is unnecessary nor
advantageous and hence were not in
support of it and would not be willing te
encourage or counsel couples to go for the
This

significant (Table not shown). Sex, marital

test. difference is  statistically
status and religion have no significant effect
on whether or not the respondents had ever
been screened before (Table not shown).
Similarly, respondents’ professional status
did not make any significant difference on
the support expressed for the enforcement of
the pre-marital HIV screening or their
willingness to counsel couples to undergo
the' test (Table 4}.

The advantages of pre-marital HIV
listed by the

included: opportunity to know HIV status of

screening respondents
the couples, prevent HIV transmission to

uninfected partner, early
treatment/intervention for positive victims

and to know couples that should not get
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married. The reasons against enforcing pre-
marital HIV screening were ethical violation
of couple’s right, stigmatization associated
with positive result, possibility of increase
spread by partners testing positive and belief
that marriage is a personal affair (Table 5).
The reasons given by 30 respondents who
were not willing to encourage or counsel
couples on pre-marital HiV testing were jack
of treatment for positive victims 29(58%),
afraid of any involvement in disclosing
positive result to victims 3(18%), fear of been
involved in action that could lead 1o break in
marital relationship S5(10%} and lack of
personal interest on the issue 7(14%). The
suggestions given by the respondents to
ensure and

general acceptability

included: pre-marital

the test

implementation
counseling of couples, making
voluntary and free of charge for couples and
training of health workers on how to carry
cut counsel to enceurage and convince
couples to voluntarily undergo pre-marital

HIV screening (Table 5).

Table 1: Respondents’ age distribution and profession

Apge group [years) Frequency %

< 26 40 3.3
26 - 30 100 333
11-35 50 16.7
36 - 40 65 21.7
41 - 45 40 13.3
46 - 50 5 1.7
Total 300 100
Respondents’ Profeasion Frequency %
Nurses/Midwives 120 40.0
Doctors, T 233
Lab Techinclogist/ Technician s 11.7
Pharmaciats 55 11.7
{ther Paramedics® 40 13.3
‘Total 300 100

*(Other paramedics = Health record Officers, Community
health Officers, Phyziotherapist and Medica) Sgeial
Workers)



Table 2: Some of the respondents’ views [ opinion towards pre-marital HIV screening
Frequenoy {%}

Expresased view / opinion Yes No Total

*Agreed that premarita] HIV screening is necessary 270(90) 30(10 3004100}
*Aware that premarital HI'V test is been pracriced 215{71.7) B5(28.3} 360{1()0]
*Premarital HIV screening ig advantageous to couples 280{93.3) 2006.7} 300 100)
*Premarital HIV screening has disadvantages 170156.7) 130143.3) 300100}
*Support enforcement of premarital HIV screening 205(68.3) 95(31.7) 3001100)
*Willing to counsel couples on Premarital HIV screening 250(83.3) a0 16.7) 2004 100)
* Religious institutions have vole in HIV control 260i86.7) a40(13.3) 3000 100}

Table 3: Respondents’ opinion on where test should be carried out, who initiates and dizcloge test resulis
and whoe makes the finnl decision on whether or hot a couple should get married when onc or both |
them are positive for HIV

A, Health facilities where Pre-marital HIV test should be done:

Type of health facility Frequency Percentage (%)
Government health facilities 265 38.3
Missionary health facilities 20 6.7
Private health facilities 15 5.0
Total 300 100
B. Pervons who should initiate pre-marital HIV test:
Category of peraons Frequency Percontage (%)
Couples 190 63.4
Health workers 53 18.3
Religious Leaders 45 150
Parents 10 33
Total 300 100
C. Pertons who make decision on whether a couple should get married ¢r not after the test:
Category of persons Frequency FPercentage (%)
Couples 180 60.0
Health workers 9a 30.0
Parents 20 6.7
Religious Leaders 10 3.3
Total 300 100
L. Persona expected to reveal Pre-rnarital HIV test results to the couplea:
Category of persons Frequency Percentage (%]
Medical Doctor 273 1.7
Laboratary Officers 15 50
Religious Leaders 10 3.3
Total 300 1040
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‘inble 4 Respondents’ profession in relation to whether or not they support enforeing pre-marital testing
and their willingness to counsel couples to undergo the screening

Support enforcement of Pre-marftal

HIV screening
Respondents’ Profession Yes No Total
Nurses/Midwives 75 45 120
Dociors 54 16 70
Lab Tectuwlegist/ Technician 26 G 35
Pharmacists 25 10 35
Other Paramcdics* 25 15 40
Tatal 205 o3 300

(P value =0.2182 X2= 575 df =4

Willingneas to counsel couplea to undergo
Pre-marital HIV screening

Respondents’ Profeasion Yes No Total

Nurses/ Midwives 98 »22 120
Doctors 59 11 70
Lab Technelogist/Technician 36 5 35
Pharmacists 2 6 35
Other Paramedics® 24 6 40
Total 230 50 300

[P yalue =0.0720  X2= 0.51 df=d4)

*ither paramedics = Health record Officers, Cammunity health Clficers, Physiotherapist and Medical Social
Workers}

Tahle 5: Advantages of the screening, rensons against enforcement of the test and suggestions relating to pre-
marital HIV scresning given by the respondents. Advantages given by the respondents
{Multiple responsew; N=280Q)

Advuntages Frequency Percentage

Knowing HIV status of the couples 190 67.8

Prevent wransmission of HIV to uninfected partner 168 60

Early detection and treatment 78 279

ldentification of couples who ghould not get married 31 11.1

Reasons sgainst enforcement of pre-marital screening (multipte yesponsen; No95)

FReasons given Frequency Percentage

Ethicaf violation of se!f right 42 15.0

May cause stigmatization/ discrimination 37 13.2

May increase apread by diagnosed victims 30 10.7

Marriage is purely personal isaug 23 82

Buggestiona to ensure acceptability and implementation imultiple responses; N=300)

Suggestions Frequency Percentage

* Pre-maritat counscling of couples 159 53

* Pre-marital HIV test should be voluntary 114 3s

* Teat ghould be free 108 36

*Past HIV 1est counseling for couples 63 21

* Trairing of health workers on HIV counseling 42 14

DISCUSSION concern. The prevalence of HIV infection has
The HIV/AIDS epidemic in Nigeria increased from 1.8% in 1991 to 54 % in

has rapidly gained momentum and thus 1999, This prevalence although lower than

making the disease a major public health those of neighbouring African countries, it
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should be considered high in the context of

Nigeria teeming population of about
109million (8). Several factors have been
documented 1o contribute to rapid spread of
HMiV in Nigeria. These include increased
sexuality among the youth, majority of
10),

widespread practice of polygamy or multiple

whom had sex at early age (9,

partners and sexual networking; and high
prevalence of untreated sexually transmitted
infection (8, 11).

The National Action Committee on

AIDS (NACA) was constituted in response to
this HIV/AIDS epidemic, and the committee
has several activities directed towards
controlling the disease using a guiding
principle of involvement of individuals,
groups and communities in the prevention,
care and support for HIV victims (12}, It is
therefore not a surprise that some religious
institutions have champion actions directed
towards HIV control through mandatory
screening for couple who intend to get joined
in marriage in such religious institutions or
groups.
Routine HIV screening, no doubt, has many
benefits, but its practice is still minimal in
most countries due to several reasons such
as lack of treatment for those who are
positive, stigmatization and discrimination
against victims and lack of confidentiality in
handling of results (1). Hence not many
people would want to undergo voluntary HIV
screening  including  health  workers
themselves.

A study done among health workers
to determine their willingness to undergo
HIV testing showed that more than 25% of
them were not willing to undergo the test
even for no fee charge (13]. in the present

study about 90% of the health workers
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agreed that the procedurc iz necessavy for
couples and over 75% of o were willing
to provide counseling and encouragement to
couples so that they can have the test
carried out. These positive attitudes among
the health workers towards pre-marital HIV
screening could be due to their educational
and professional status / background,
Ninety-five respondents were not
to enforcement of
HIV

screening their main reasons were ethical

favourably disposed

couples to undergo pre-marital

violation of  individual right and
stigmatization. These are important points
that must be borne in mind in HIV screening
because one of the major principle of any
health education programme is to encourage
voluntary action or change rather than
compulsion and to ensure behavioural
change. In implementing pre-marital HIV
testing couple should have adequate
counseling on the need for and the benefit of
the screening exercise and why they should
Other

respondents  who

voluntarily request for the test.
reasons expressed by
opposed routine pre-marital screening were
factual. Lack of treatment modalittes for
positive victims i3 a major limiting facter to
wide acceptability of

any  screening

programme, since the essence of any
screening is to make early diagnosis with a
view to instituting immediate intervention or
treatment so that the clinical course of the
disease may be favourably altered thereby
improving the outcome of the disease,
Therefore availability of HIV care and
treatment services would be a powerful
incentive for people to seek counseling and
HIV screening. Absence of such service or
facitity would surely discourage people from
their HIV  status.

wanting to  know



Counseling of couples before and after HIV

screening, adequate training of health
workers on HIV counseling and making the
screening free were important suggestions
raised by the respondents which, if properly
incorporated into routine HIV screening
would go a long way to enhance its
acceptability and its implementation.

Policy makers should harness
initiatives and activities of individuals
health

organizations that are directed towards HIV

professionals, groups and
control among youths and young aduits so
that our social norm of marital life would be
encouraged and sustained, while addressing
the scourge of HIV [/ AIDS among this

vulnerable group.
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In the tropics, hepatitis C virus {HCV) ssroprevalence ranges from < 0.2% in whola Afyick. A strong association
batweoen HCV und hapuatitis B surfuce wntigen (HEsAg)-negative chronie liver disense and hepatocellnlay carcinoms has
been described. Hepatoceliular carcinoma (HCC) is one of the most common cancers among Africans, and in Nigeria
by 1970 the estimated rate was 6.6 per 100,000 populations per annum. Sexual transimission wis regarded as a mninor
cause of HCV, the degree of which has oot been properly eveluated in most emvironmonts. Hince it has been
established that sexual transmission is an important mode of acquisition of the infeotion, we therefors wet out to find
the sercoprevalence of HCV among 98 patients attending sexuslly transmitted diseases (STD] cHnic in University
College Hospital, Thudan, Nigeria with a view to recommending preventive and control measures of HCV in our
community. The sera coliected from these respondents were used for screening for syphilis using the VDRL test, and
for HCV antibodies nsing the MONOLIRA anti-HCV {Sanofi, Pasteur Framce). Mid-stremm urine was collected from all
participants, and urethral swabs from ull male purticipants while endocervical and high vaginal swabs ware collected
from female participants. Ulcer swabs were coilocted from those with ganitel uicers. The prevalence of HCV infection
was found 1o be 27.9% in patients presenting witi STDs. This cormprined 38.9% of males and 61.1% females. This
provalence vate is wvery high compared with the rate In the genoral populstion and other “high-risk” groups in
previous studies tn the same environment. Factors associated with HCV infection in this suvironment include high
heterosexuality, kigh level of education, and previcous instrumentstions such as in searifications and terminntion of
preguancy. Prevantion and control of STDs will definitely reduce HCY infoctfon and hencs the attendant
consequences, particularly hepatocellular earcinomea, in our environment.

INTRODUCTION haemodialysis or surgery, and intravenous
Hepatitis C virus (HCV) is a positive drug abusers (2). A strong relationship
strand RNA virus (1}. A strong association between HCV and hepatitis B surface
between HCV and hepatitis B virus has been antigen (HBsAg}-negative chronic  liver
demonstrated. They have the same route of discase and hepatocellnlar carcinoma has
transmission and these include sexual, been described (3}.
parenteral and vertically from mother to Although it has been established
child {2}. In various studies all over the that sexual transmission is an important
world, the HCV seroprevalence among mode of acquisition of the infection (4}, the
heterosexual groups was 1.5% in degree of which has not been properly
Amsterdam, 04% in Germany, 0.5-1% evaluated in most environments. It is
among UK bicod donors, 0.68% among therefore important to documenti the
French blood donors and 1.4% in United seroprevalence of antibodies against HCV in
States (3}, In the tropics, HCV the at-risk group in our community. We
seroprevalence ranges from < 0.2% in whole therefore set out to find the seroprevalence
Africa {4). of HCV among patients attending sexually
Studies on the prevalence of transmitted diseases clinic in University
antibodies against HCV revealed several College Hospital, .lbadan, Nigeria. In
high-risk groups, such as poly-transfused addition, the risk factors for the
patients, haemophiliacs, patients treated by transmission of HCV will be evaluated.
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PATIENTS, MATERIALS AND METHOD
Subjects

The participants were recruited from
patients attending the clinic for Sexually
Transmitted Diseases, Special Treatmeént
Clinic (STC) of the College of Medicine,
Unijversity College Hospital, Tbadan, Nigeria
between September 1997 and August 1998,
Criteria for enrolment in the study were age
of 18 years and above who gave consent
voluntarily, after a detailed explanation of
the purpose and pracedure of the study.
Each parniicipant completed a structured
questionnaire to  assess demographic
characteristics, medical history and sexual
and social behaviour, The participanis were
examined for STDs using a standard
protocol.
Specimen collection

Five milliliters of venous blood was
collected from each participant. The serum
was separated from each blood sample and
stored at -200C until analyzed. The sera
syphilis and anti-HCV

antibodies. Mid-stream urine was collected

were tested for

from all participants; urethral swabs from
all male participants while endocervical and

high waginal swabs were coliected from

female participants. Ulcer swabs were
collected from those with genital ulcers.
Laboratory work

Direct microscopy was carried out

for gonorrhea (men and women),

trichomoniasis, candidiasis and bacterial
vaginosis (women only). Routine cultures
were done for gonococesi, Haemophilus
ducreyi and Candida albicans. Non-specific
Chlamydia

trachomatis and Ureaplasma urealyticum

genital  infections due to

was by exclusion.
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HCV ELISA serology

Antibody to HCV was detected using
the MONOLISA anti-HCV Sanofi, Pasteur
France] (3]

according o

Testing was carried out

the manufacturer’s
instructions. This test is based on the use of
a solid phase prepared with solid antigens;
two recombinant proteins produced by
Escherichia coli from clones selected in the
nonstructural area of the hepatitis C viras
genome {N33 and NS4), two peptides coded
by capsid area of the HC virus genome.
Detection is with the goat ant-human IgG
antibody purified by affinity chromatography
and coupled to peroxidase.

Steps in the performance of the test
include; i) the test sera and the control sera
were added to the wells. If the antibodies to
HCV were present, they would bind to the
antigens fixed on the solid phase, ii) the
peroxidase labeled antibodies to human IgG
was added after a washing step. They in

turn bound to the specific antibodies
captured on the solid phase, i) after
removal of the unbound enzymatic

cenjugate, the antigen-antibody complex
was revealed by addition of substrate, iv)
after the reaction has been stopped, the
absorbance values ‘were read using a
492/620nm. The

absorbance measured for a sample allowed

microplate reader at
the presence or absence of antibody to HCV
to be determined. The colour intensity is
proportional to the quality of antibody to
HCV bound on the solid phase. The
absorbance of the positive control was [1
0.900 7| 2.500, and the individual negative
control was < 0.200. The presence or
absence of antibodies to HCV is determined
by comparing {or each sample the recorded
absorbance with that of the calculated cutoff



value, Samples with an optical density less
than the cutoff value are considered to be
negative with the MONOLISA anti-HCV (new
antigens) test. Samples with an optical
density higher than or equal to the cutoff
value are considered to be initially positive.
We considered a specimen positive only if all
three tests results were greater than the
cutoff.
Serological test for syphilis

Screening for syphilis was carried
out using the VDRL (Welcome) assay and
reactive or borderline resylts were confirmed
by using the TPHA test.
Statistical analysis

The data were analyzed using EPI
INFO Version 6.0 computer software and
results expressed in tables.
RESULTS

The distribution of age, sex and
marital status of the respondents is shown
in Table 1. Of the 95 respondents, 46
{48.4%) were males and 49 (51.6%) females
{M: F ratio of 1:1.1}; 47 {49.5%) were single
and 48 (51.5%) married; 73.7% were in age
range 21 - 35 years. The sexual contacts
and HCV status of the respondents is shown
in Table 2. Of the respondents, 37.9% had
gexual intercourse with spouse alone; 49.5%
with other partners (these were single men);
8.4% with spouse and other partners (this
include 13% of males and 4.1% of female};
4.3% of men had sexual intercourse with
both spouse and Commercial Sex Workers
(CSW). These differcnces are statistically
significant. (P value = 0.0000036}. Of these
respondents, 36 (37.9%} were positive for
HCV. This comprised of 14 {30.4%} males
and 22 (44.9%j) females.

Of the respondents, 14 (38.9%) of
the 36 of those who had sexual intercourse
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with spouse alone were positive for HCV,
thege were all females; 22 (37.9%) of the 58
respondents with multiple partners were
positive for HCV, (P value = 0.9506), 3 of 4
men (75%) who had relation with CSW had
HCV. This
statistically (P value = 0.0271)

Of the respondents, 61.1% did not

use any precaution; 31.6% used condom;

difference is  significant

2.1% used pills. Six point three percent of
the women were on IUCD (Table 3). These
findings are statistically significant {P value
= 0,0278]. Of the 95 respondents, 38 (40%)
had needle prick, 18 {47.4%]} of which were
HCV positive, 18 of 57 (31.6%] respondents
without positive history of needle prick were
HCV positive, a difference that is not
statistically significant (P value = 0.2562).
Considering scarification, 32 of 69
(46.4%) respondents who were scarified were
HCV positive; whereas only 5 of the 26
(19.2%) without scarification were HCV
positive, This difference is statistically
significant (P value = 0.0451). The history of
abortion was given by 23 (47%) of the
females, 6 (26.1%) of whom were HCV
a finding that is statistically
significant (P value = 0.0164), The history of
wnstrumentation was offered by 22 (45%) of
these females, 6 (27.3%) of whom were HCV
had.

are

positive,

positive, whereas only one male
These differences
significant statistically (P value = 0.0322).

The analysis of level of education,

instrumentation.

sexual contacts and HCV status revealed
that of the 47 who had sexual intercourse
with other (91.5%) had
secondary and tertiary education, Of the 36
who had with spouse alone, 4 (11.1%}, 12
{33.3%), 6 {16.7%} and 14 (38.9%) had no
formal,

partners, 43

primmary, secondary and tertiary



education respectively. The higher the statistically significant (P value <(Q.05} {Table
educational level, the higher the HCV 4), The diagnosis of the respondents is
infection rate. These differences are shown in Table 6.
Table L; Age, sex and marital status
e (Yonrs) Sex Marital status Total numbaer
Male Female Bingle Married
15 - 20 2 2 4, Q 4
21-25 10 19 23 [ 26
256 - 30 12 9 4 7 21
31-35 10 10 5 15 20
36 - 40 9 5 1 13 14
41 - 45 2 2 a 4 4
46 - 50 1 2 0 3 3
Total 46 49 47 48 SE
Yo 48.4 516 49.5 51.8 100
P value 0.595 0.CO000087
Table 2: SBexual contacts and HCV status of respondents
HCV status Sexual contacts
Husband Wife slone | Partners [+1 ] Spouse and | Bpouse Total
alone Pariner and COW
Positive {%) 14 {56.0) Y 16 [34.0} 2 (1004 3 [37.5} 1 {50) 36 (37.9)
Negative 11 {44.00 11 (100} 31 [66.0} 0 5 [62.51 -1 (50) 59 {62.1)
Total 25 11 47 2 3 2 o5
% 26.3 11.6 49.5 2.1 2.4 2.1 100
‘Table 3: Marital status, precaution and HCV
Marital Types of precantion uaed HCV
stotus
Nit Condom Pitls mcp Others Total Posdtive Negative Total
| Single 25 21 1 0 0 47 17 30 47
Married a3 G 1 3 2 48 9 29 43
Tota} 58 30 2 3 2 25 36 59 98
% 611 316 2.1 3.2 2.1 100 379 62.1 100
P value 0.02778 0.580
Table 4;: Education, sexual contacts and HCY
Lewel of fSoxusl contacts HCV
sducution
Husband Wile Other cBwW Bpouse & | Bpouse & | Total Positive Nagative | Total
Alone alono Partuner other CBW
partuey
Nomne 2 2 Y V] 1 o 7 3 4 7
Primary 9 3 : 1 3 1 19 8 11 19
Secondary 5 1 20 0 4 (4 30 1 19 30
Tertiary g 3 123 1 o i 39 4 28 35
[ Tatal 25 11 47 2 8 3 98 36 €9 [T]
% 26.3 11.6 49.5 2.1 84 2.1 190 379 62,1 100
P vaiue 0.03480284 0.04233256
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Table 5: HCV rasults of respondents

Specimen/Result Specimen fResult Specimen {Result Specifmen/Result
+ = 25 + 49 * 73 -
L e o <5 - . X
3 27 51 + 75 +
4 28 52 - 76 +
5 + + 29 53 + 77 -
B - 30 >4 - 78
7 31 55 + + 79 +
8 32 56 80 +
9 33 57 81 -
10 - a4 . 58 . B2 N
11 * 35 -t 29 * 83 .
12 36 . 60 b 8. *
13 37 Gl - RS
14 38 62 + 86 ¥
15 - 29 53 + 87 .
16 40 64 . 85 +
17 41 + 65 v ) .
18 - 47 + ab P a0 &
19 + 43 : a7 + o+ o1
20 44 - 68 92
21 - 45 - 69 a3
22 + 4+ 46 - 70 94
33 4+ o+ 4 47 - 71 as
24 - 48 72
Controls i} Positive + 4+ ii) Negative
Of the 65 specimens 36 (37.9%) had antibodies against HCV,
Table 6: Diagnosis of the regpondents
Dhg&mﬁs HCVYV Total
tive Negative
Narn-Specific Urethritis 12 T

Nan-Specific Cervicitis

—
<

JGonococcal Urethritis

Gonococeal Cervicitis

Bacterial Vaginosis

L

Vaginal Trichomoniasis

Vaginal Candidiasis

Tinea cruris

Genital warts

CGenital herpes

uTl1

Chaneraid

Schistosomingis -

Vaginal Candidiasis & Gonococcal Cervicitis

Non-Specific Urethritis & Tinea cruris

Bacierial Vaginosis & Genital warts

Bacterial Vaginosis & Vaginal Candidiasis

Bacterial Vaginosis & Bartholin cyst

Bacterial Vaginosis & Gonococcal cervicitis
Bacterial Vaginosis & Genital ulcer

Bacterial Vaginosis & Genital herpes

Bacterial Yapinosis & Genital warts & Trichomoniasis

Gonococcal urethritis & Conjunctivitis

Nen-Specific Urethritis & Genital Uleer

Venerophobia

-—‘-—‘O—OO-—-—-—-BQOQQQOM-'—I\J-‘wamU\E

= Bt g E=A Bl B E=2 0o E=1F A e R A N F T 12 B LA DR - A P EA -2 PR - )

.—-Mn—-——-.-_u_.o\—mw—w.-[\_}.n-—o.h—_\g

HIV/AIDS

Total 36 57 95

% 37.9 62.1 100
DISCUSSION similar to those of previous workers (6, 7).

People in the age range 21 - 36 This is the age range when sexual activity is
highest. In this study, the seroprevalence of

HCV infection was found to be 37.9% in

years form the greatest percent of attendees
in 8TD clinic (73.7%) a [inding that is
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patients attending STD clinic in Ibadan,
Nigeria. This comprised 38.9% of males and
61.1% females. This prevalence rate is very
high compared with the rate in selected risk
in the same

groups in previous study

environment in  which an estimated
prevalence of 11% of antt-HCV antibodies
was found in doctors and dentist; 10.9% of
non-hepatic patients and 18.7% of patients
with hepatocellular carcinoma (8). Data on
the HCV infection in Africa are still
incomplete and somewhal contradictory,
some sero-cpidemiological  studies have
claimed a prevalence of anti-HCV antibodies
in healthy subjects ranging from 4% to
12.5%; others have found it to be as low as
that reported from western Europe or North
America, where serological evidence of
contact with HCV is found in < 1.5% of
blood donors or general population (9).

Our study population is that with
high sexual exposure, a fact that supports
scxual voute as an important - mode of
transmission {2). Oi these respondents,
37.9% had sex with spouse alone, while
62.1% had with muliiple partners. Those
with multiple partners had high prevalence
rate than those with single partners. Hence
heterosexuality is an important predator of
HCV infection, a linding that occurs is HIV
infection. Therefore avoidance of
heterosexual behaviour will help to reduce
HCV infection. Of the respondents, only
31.6% used barrier method during sexual
intercourse, and to be
protected from STI including HIV and HCV

infections. The remaining 68.4% are likely o

these are likely

be exposed. Scarification, a common

practice in our environment was found to be
an important factor in the transmission of
HCV.

During scarification, non-sterile
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equipments are often used thereby aiding
transmission. Hence scarification is a very
strong factor in this environment,

The history of abortion was given by
23 (47%) of the females, 6 (26.1%) of whom
that is
0.0164).

were HCV  positive, a finding
statistically significant (P value =
Just like scarification, instrumentation as in
{TOP) is an

associated with HCV

termination of pregnancy
important factor
infection. The instruments used are either
not sterilized or mappropriately sterilized by
the quacks, whe are the main actors of TOP
the

HCV

in  our emvironment. Studies on

prevalence of antibodies against
revealed several other “high-risk™ groups,
such as

polytransfused patients,

haemophiliacs, patients treared by
haemodialysis or surgery and intravenous
drug abusers (10).

The higher the educational level, the
more likely the sexual adventure. This
adventure is likely 0o involve multipie
partners, and may explain the higher rate of
HCV

education. The higher level of education is

infection with increasing level of

prone to sophisticaton involving sexual
exposure and hence HCV infection]

Since a strong association has bcen
established between HCV

chronic  liver

disease and hepatocellular carcinoma,

preventive and control measures for
STDs/HIV/AIDS will reduce the incidence of
these liver diseases in our environment.
These steps include 1) Primary prevention
activities, the only strategies that can have
an effect on those presently incurable STDs
resulting from viral infections and these
involve safer sexual hehaviour (abstinence,
being faithful to one jaithful sexual partner,

use of condom for penetrative sexual acts).



2) Secondary prevention activities, which
involves adequate management of cases
since "one person treatment and cure for
STD is primary prevention for a potential
contact” {L1).
CONCLUSION

The prevalence of HCV infection was
found to be 37.9% in patients preseniing
with STDs. This comprised 38.9% of males
and 61.1% females. This prevalence rate is
very high compared with the rate in the
general population and other “high-risk”
groups in previous studies in the same
environment. Factors associated u}iﬁh HCV
infection in this epvirgonment include high
heterosexuality, high level of education, and
previous instrumentations such as in
scarifications and termination of pregnancy.

Prevention and control of STDs will definitely

reduce HCV '’ infectionn, and hence the
attendant consequences, particularly
hepatocellular carcinoma in our
environment
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PREVALENCE OF MEASLES NEUTRALIZING ANTIBODY IN CHILDREN
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The immune status of children under 16 yowrs in the Southwestern region of Nigerla against measles virus was
datermined uxing the neutralization test with a view to assessing the bherd immunity to the virus in these
vommunitics. A total of 256 sexrnm sam ples collected from children were tested by the beta method of neutralization.
Forty {15.6%) of these snmples were found to be positive at a titre of L1256, 35 (13.7%) at 1:128, 36{14.1%) at 1:64,
IT(14.6%) at 1:32, 38 (14.8%) at 1:16, 37 {10.5%) at 1:8 and 16 (6.3%) at 1:4. Twenty-seven [10.5%) of the 256
sammples had no detectable antibody to the measles virus. There was no significant relationship between the antibody
titre to measles virus and the gender of the children [p > 0.05). Also, thore was no significant differense nging Chi
sguave analysis botween the neutralizing antibody titres and the age of the children {p > 0.05). All the children whose
saumples were tested were vaccinated against measles as attested to by their parents. However, the vaccination deoes
not seem to protect wll the children, for some of them had no detectable neutralizing antibody while some had low
neutralising sntibody titre. In Nigeria, where only w single duse of menales vaccine i given at @ month, measles may
remain a serious threat to the children population with its attendant high morhidity und mortality.

Heywords: Prevalence, Neutralizing antibodies, Children < 18years

INTRODUCTION The introduction of the live
Measles is one of the common attenuated measles vaceine in industrialized
childhood exanthemata, characterized countries since the 1960s had largely
initially by respiratory symptoms, cough, contributed to the control of the disease in
coryza, conjunctivitis, Koplik spots, and these countries {5). However, due to low
maculopapular rash (1). It is the greatest vaccine coverage, sporadic cases and
kifler of children in history and has been outbreaks continue to occur armong school
responsible for severe epidemics throughout age children (6). Also, the interference of
the world. It still affects about 50 million transplacentally acquired maternal antibody
individuals and causes up to one million with measles vaccination contributes to the
deaths in developing countries annually (2). vaccination failure (7).
The disease ranked as one of the major The objective of this study is to
causes of childhood mortality with about 36 determine the level of neutralizing antibody
million cases occurring yearly and a to measles in children below 15 years of age,
mortality of about one million cases an indication of their level of protection
occurring cach year worldwide (3). The against measles virus infection.
morbidity and mortality figures were three MATERIALS AND METHQDS
times higher before the introduction of an The subjects used for this study
effective vaccine in 1962 {4}, were children below 15 years of age in Atiba,
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Ibadan North, Osogbo and Clerunda local Table 1: Distribution of neutralizing antibody
' titres of children used for the study

government areas of Oyo and Osun states of

Titre Number Percentage
Nigeria, which are representative of the <4 27 10.5
Southwestern region of Nigeria. They were 4 i T 6.3
recruited from among the children who ) 27 10.5
visited the state hospitals for treatment, 16 I8 i
having sought the consent of their parents, = 5 T E
who were also asked to fill a questionnaire
_ 6% 36 41
on  behalf of these children. The
. . . . . 128 35 13.7
questionnaire contained information about
their demographic data and vaccination 256 40 15.6
records. Total 256 i00
About 5 milliliters of venous bicod
was collected from the antecubital vein of Table 2: Age distribution of children used

. fox the study
each child. The bloed was allowed to retract

Number Number

and then centrifuged at [500 rpm, and the

sera collected were stared at -200C unul

1-5 111 97 (87.4) 14 (12.6]
tested. Each of the serum samples was
610 119 110 {92.4) 9 (7.6}
tested for neutralizing antibodies to measles
. o 11-15 26 22 (84 .6} 4 (154}
using the beta neutralization method of
Total 256 229 (89.5) 27 (10.5)

varying serum ¢onstant virus {8).
RESULTS

A total of 256 serum samples from Table 3: Comparison of the sex distribution
with the neutralizing antibody titre

=236 dfi=2 p=>0.05

children in Osun and Oyo States were

tested. Of these, 137 [53.5%) were {rom Titre Male Female Total
children in Osun and 119 {(46.5%) were from
children in Oyo state. One hundred and fifty >4 16 1 27
one (59%) of the samples were from males 4 9 7 16
while 105 (41%) were from femnales. Overall,
27 (10.5%) of the samples had no detectable 8 a ® 7
neutralizing antibody te measles virus while 16 9 te 38
81 (31.6%) had detectable neutralizing 32 26 1 37
antibody less than a titre of 1:32. One 64 20 16 a6
hundred and forty eight (37.9%) samples 128 23 12 as
had a titre above 1:32. 256 2 20 0
Total 151 105 256

X2=00000 df-1p=0955

61



Table 4: Comparison of the nentralizing antihody titre and the age distribution

Titea] <4 4 8 16 a3z 64 i2% 258 Tatal

Ago yrs)

1-5 14 11 9 12 15 18 16 16 111

G

6-10 o 5 i4 22 18 14 16 21 119

11-15 4 o 4 4 4 4 3 3 26

Total o7 16 27 38 37 aa 35 40 256
DISCUSSION age advances (11-15 years) in this study, the

Antibodies to the haemagglutinin (H)
protein are the primary antibodies measured
by neutralization of virus infectivity in tissue
@ just
Inhjbition (HI) test is used to tmeasure the
antibodies to this H-protein. Neutralizing

culture as Haemaglutination

antibodies play a very important role in
preventing  re-infection; the
neutralization test is most often used io

therefore,

cvaluate vaccine responses and access
susceptibility to measles.

The result of this stndy shows that
there
neutralizing auntibody in children in the

is a high prevalence of measles

Southwestern Nigeriz, Two bhundred and
twenty {89.5%) had detectable
neuniralizing antibody to measles and 27
{10.5%}
antibody
neutralization test. The high titres found in

nine

had no detectable neutralizing

ie. are seronegative to the
the age group 1-5 years can be due to either
vaccination or immunity from a previous
mfection since many of the children had
history of measles infection in this age
group. This correlated with the fact that the
discase in West Africa mostly occurs in
infants less than 2 years old (10}.

The gender distribution did not
show any significant difference between
males and females (p > 0.05). Although, the

level of the neutralizing antibody dropped as

62

level was not significantly different from the
lower age groups. The drop as the age
advances has been said to be an indication
that immunity conferred by vaccination
wanes with time, as such oilder children
could be exposed to infection if they are not
given a booster dose of the vacecine. This is
because the level of immunity elicited by live
measles vaccine tends to diminish over the
years especially within populagions with
kittle exposure to measles virus and minimal
opportunity for the antibody titre boosting in
association with sub chnical re-infection
(11).

In a study by Aiki-Raji (12), measles
virus was isolated from an 8 year old chiid.
This was attributed to either a waning in the
immunity of the child or deficiency in the
gseroconversion to the vaccine earlier given. A
good percentage of the parents claimed that
becn
however, with the report of 10.5% of these

their children have vaccinated,
children not having detectable neutralizing
antibodies, it could be deduced that there is

no proper seroconversion in those children

with low titres. This could have been
influenced by factors such as poor
nutritional  staius  of the children,

diminished potency of the vaccine used as a
result of poor handling of the vaccine before

its eventual administralion to the chiidren.



CONCLUSION
The

epidemioiogical

this

measles in

result  obtained in
study of
Southwestern Nigeria taking Oyo and Osun
states as a case study, shows that the
incidence of measles among the population
may be directly related to the level of
immunity to the virus. It is obvious that
vaccination does not protect many of the
children as many with documented records
still  had

neutralizing antibody titres. The reasons for

of measles vaccination low
this may include low vaccine potency, poor
vaccine handling and logistics of vaccination
{13). With the vaccination regime being used
in Nigeria, which is given In a single dose
without any booster dose, measles may
remain a serious threat to the children
population with its attendant high morbidity
and mortality, It is of note that exclusive
breastfeeding does not protect the child
adequately because breast milk contains
minimal antibody to measles {14}). The effect
of this is

opportunistic period of virus infection is

quite proncunced as an
created since children are often vaccinated
against measles at 9 months of age in
developing countries. Morcover, findings
demonstrate that the decay of the passive
maternally acquired measles antibody occur
more rapidly than expected resulting in the
susceptibility to measies virus in most
infants: [15). Vaccination has been observed
to be the most effective means of controlling
measles globally {16), therefore, effective
vaccination campaign shouid be done to
combat this disease among children.
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SEXUALLY TRANSMITTED INFECTIONS IN OBAFEMI AWOLOWO
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Bexually transmitted infections (STis) remain cosmopolitan in all societioz of the world and in some cases assume
wpidemic proportions, These infections are common infectious digeases nowndays, with an annual tncidence of more
than 200 million cmses u year. Venereal pathogens continus to increase in number and the spectram of pathogens has
Limitiess elasticity. While genital discharge and ulceration are commen pressnting symptoms, unusual findings on
exemination and investigation are not un We d our clinic experiences during the firat ten years in an
STI clinic, Salient findinge are that 85% of all patients seen have an STL The broakdown of infections revealed that
Candida alicans was the most common Venersal pathogen aeconnting for 24% while Neissoria gonorrhosae

nocounted for about 18.0%. Sarcopter scablel and Phthirus publ, bies and pediculosis accounted for 1.8%
nnd 0.3% respectively, As commonly established, the age bracket 19 to 39 years was clearly the age group in which
Iy tx itted infections were mostly diag d. Ina trol programme, this age group should be targeted,

whiic there is the need to continue to stimulate awareness of both the genera) public and health workers at all Jevels

onh the problems of sexnally tranamitted infections, the seourge of all ages.

Keywords: Sexually transmitted infections, venereal pathogens, clinic cxperi . trol ness

INTRODUCTION

Sexually transmitted infections
{STIs) remain cosmopolitan in all societies
and in some cases assuming epidemic
proportions {1-3). The WHOQ reported that
STis are the most commonly reported
infectious discases today It has been
estimated thar more than 200 million cases
occur each year (4, 5). The range of
pathogens that are known to be spread by
sex continues to increase. In recent years,
there has been an increase in viral
conditions particularly herpes simplex virus
{H5V) and human papilloma virus but a
seeming decrease in syphilis and gonorthoea
(o). The
immunodefieciency virus (HIV}) and the

recognition of human
acquired immune deficiency syndrome
{AIDS) has increased awareness of 3TDs.

In a typical STI chnic, twe of the
most common presenting symptoms are
genital discharge {urethral and vaginal) and

genital ulceration (7). Nevertheless, unusual
findings on examination and investigations
are not uncormmon {8}.

The dynamic factors in the spread of
ST1s are the acquisition of infection from one
partner and its transmission to another,
This depends on availability of partners
which increases with pepulation movement
including migration from rural te urban
areas, worldwide travel as well as relocation
of whole populations due 1o wars and
natural disasters. Social factors which
promote the spread include affluence,
alcohol, leisure, personai freedom,
prostitution (commercial and clandestine)
and ignorance (9). All socio-economic groups
acquire STis; even the unbern child is rot
spared (10].

Qur experience in an STI clinic
during a decade (June 1991-2001) are

presented and discussed in this paper.



MATERIALS AND METHOD

The records of padents attending
the STi clinic since its inception in June
1991 up w the end of June 2001 were
retrieved and analyzed. The clinic is a
referral clinic and patients are received fram
the various medical and surgical specialties
especially the general outpatient department
[GOPD). We  collated

information on the patients which include

demographic
age, sex, occupation, tribe and marital
status and analyzed the resulis of laboratory
investigations that were conducted. The aim
was to determine the prevalence of venereal
pathogens encountered as well as highlight
the pattern of STIs.
Routinely in the clinic, general
physical examination was done on each
patient with special attention to the genital
area. The routine laboratory investigations
performed included microscopy, culture and
sensitivity of urethral swabs from maies,
cervical and high vaginal swabs from
females (occasionally urethral swabs were
collected from female patients when
indicated). Eve swabs were collected from
patients with discharge from the eyes. Urine
samples for microscopy were collected from
both genders while the 3 urine test was
performed only in male patients. All the
patients attending the clinic for the first time
had their blood coliected and tested for
antihodies to Treponema pallidum. Al
microbiological investigations were done
according to standard procedures {11).
Specialized investigations
intravencus pyelography were performed

such as

when indicated.

Preliminary reports of smears of
urethral, cervical and high vaginal specimen
examinations {wet preparation and Gram
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stain} were obtained on the first day of
attending the clinic. The resuits were used
to start treatment when indicated. Patients
with acute gonococcal urethritis, gonococcal
cervicitis and gonccoccal ophthalmia
neonatorurn were reviewed in 72 hours
(third day) with the culture results. Patients
were thereafter foliowed up for 1, 2 and 3
weeks after the second visit to the clinic. The
test of cure was performed in treated
patients 2 weeks after completion of
treatment.
RESULTS

During the period June 1941 to
June 2001, a total of 1264 new patients
were seen at the STI clinic. These were macde
up of 491 (38.8%) males and 773 (61.2%)
females. The youngest patient was 2 years
old while the oldest was 62 years (Table 1)
Tuble 1: Age and sex distribution

Age in yeur | No of | Male Feraals
attendeon

lessthan 10 | 5 1 4
10-14 2 2 .
i5-1% 84 23 6l
20-24 383 80 302
25-29 228 122 106
30-34 249 99 150
35-39 186 92 94
40-49 55 30 25,
45-49 2 13 11
50-54 15 7 3
$5-59 18 10 8
60 16 12 4

[ Total 1264 401{38.8%) | 773161.2%)

The occupational distribution of the patients

is as shown in Table 2.

Table 3: Dcenpational distribution
Occupational grouping Frequency | Percentage
Skilled 186 14.32

" Unskilled 266 21.04
Profeasionai 793 62.74
Unspecified 19. 1.5G
Total 1264 100




Majority of the clinic attendees were
professionals (62.7%), followed by unskilled
workers (21.04%) and skilled workers
{14.72%) while 1.50% of the patients did not
any Tribal
distribution revealed a mixed population
with a Yoruba majority 73.6%, followed by
Hausa/Fulani 11.8%, and Igbo and other
Nigerian tribes and a few non-Nigerians,

have specific occupation.

made up the remaining 14.6%.

A total of 978 diagnoses were
recorded, 3 of these were by direct
observation of the ectoparasite (Phthirus
pubis} (Table 3). Two hundred and eighty six
{23%) patients did not have specific ST,
among who were 252 without a proven STI
and 31
breakdown of the diagnoses revealed that

cases of venerophobia. The

candidal infections were in the majority
{24.3%]) while gonosrhoea ranked second
with 17.59%. Non-specific urethritis (NSU)
and non-specific genital infections [NSGI)
accounted for 14.93%, pedicuiosis had the
lowest prevalence of 0.3% (Table 3).

Teble 3: Discase Fraquency

Diagnosis No of patients Total | %
RMale Femaule
Candidiasis 3] 232 238 24.33
Gonorrhoea 143 Pl 172 17.59
N3U/NSGI 130 16 146 14,93
Trichomoniasis 1 o7 68 6.95
Genital warta 33 24 57 5.83
Wart and HIV “ 4 4 041
Bacteria vaginosis | - a3l 51 521
Herpea penitalis 3z 16 25 491
Tinea eruris 20 3 25 2.56
LGV 17 3] 23 2.35
Chaneroid 17 5 22 2.25
Scabies 18 18 1.84
CHIW 5 14 19 194
Pediculosia 1 2 3 0.31
Venersophobia 27 4 31 317
Othera 12 41 53 542
Total 462 316 - 978 100
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DISCUSSION AND CONCLUSION

Vaginal candidal infection is the
most prevalent ST! in this study (24.3%)
followed by gonorrhoea, NSU/NSGI and
trichomoniasis with prevalence rates of
17.6%, 15% and 6.9% respectively.
Pediculosis had the lowest prevalence of
0.3%. This pdttern of distribution of cases of
STis is similar to that reported by other
workers (12, 13) here in Nigeria. Odugbemi
et al (13) in their series in [lorin, North
Central Nigeria, reported NSGI as the
commonest condition encountered in the
STD clinic, accounting for 21.8% of cases,
followed by candidiasis 19%, gonorrhoeg
14.3% and trichomoniasis 8.7%. Qutside
Nigeria, other workers [14-16) have reported
gimilar distribution of 8Tls. Fonck et al in
their study to determine the prevalence of
STDs and cervical dysplasia in Nairobi,
Kenya found that cendidiasis was the
predominant infection, accounting for 35%
of all 8Tls.

Significantly, no case of syphilis was
seen at the clinic. This is not surprising as
others have also reported low incidence for
this spirochaetal infection. Nagot et al (17) in
Burkina Faso observed in their study that
there is an important decline in classic
bacterial STls such as syphilis. Outside
Africa, Claeys et al (18) reported 0.7% of
1185 women being seropositive for syphilis.
The low prevalence observed could be due to
the fact that the majority of STI cases
receive treatment either at the primary
health care level or in the private clinics or
off-counter prescription before
attending the STI
Treponema pallidum, the causative agent of

procure
specialist  clinic.
syphilis is highly susceptible to a variety of

drugs such as penicillins and macrolides,



which are readily available without a
physician’s prescription,

and pediculosis have
1.9% and 0.3%
respectively. Though these rates appear low,

Scabies

prevalence rates of

association between these organisms and
STis is emphasized. Infact, the United
Kingdom national guidelines {19} on STIs
have recommended screening for other STIs
in patients with scabies attending the
‘genitourinary medicine’ clinic.

It is interesting to note that 31
{3.2%) of all the patients seen at our clinic
had venereophobia. The majority of these
patients, because of their unusual fear of
STD, use
antimicrobial drugs including gentamicin,

various self-prescribed
tetracycline, chloramphenicol, ciprofloxacin,
penicillina and some cephalosporins. The
widespread practice of indiscriminate use of
antimicrobial agents only enhances the
chances of survival of resistant pathogens in
the communities. It was also observed that
lzboratory reports, which should only be
used as a guide for prescribing drugs by
physicians, now serve as a shopping list for
drugs by patients especially those with
venercophobia.

High incidence and prevalence of
STis has usuaily been reported in
prostitutes or commercial sex workers
(CSW). Though more fcmales were seen
during the period reviewed, none admitted to
being a CSW. Thete is a strong stigma on
prostitution in the local African community.
It was also noted that none of the men
admitted to being a homosexual. The level of
sexual permissiveness in the society is not
high enough to encourage a male Nigerian to
admit being a homosexual). The reported
cases of HIV with genital warts were low
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0.4%, which might be due to the fact that
management of HIV/AIDS patients is
multidisciplinary.

Attendance at the clinic appears
generally low and this could be atiributed te
two major factors, which include stigma and
fear of loss of dignity. However, the study
has again alfirmed that STis are prevalent in
the sexually active population in any given
community. Eighty two point seven percent
of all cases of STI in this study were
diagnosed in the age bracket 19-39 years, a
pattern that is consistent with report of
other workers (13, 16).

I[n conclusion, the

infection is ever

problem of

sexually transmitted

present and there is need to continue to
stimulate the awareness of both the general
public and health workers at all levels of
health care delivery as 2 sure means of
achieving control.
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Male infertility is receiving increasing attention in Africa as up to 30% of cases of Infertility are ascribed to it. In the
management of this condition, the olinical laboratory plays a crucial role especially in the proper identifioation of
causes of infertility. The role of thc pathelogists in this respect stems from the choice of lnboratory squipment,
reagents, typs of 1 per sample collection and ite preparation. Added to thess functions, the
pathologiat should lm!p in the propcx selection of required tosts 50 as to ensure optimom diagnosis and treatment
cliciency. Scmen analysis {s the fixst tost regquired in the laboratory assessment of the infertile mule. The obtained
apsrmogram serves as the pivet for further tests which include hormonal asuays, tissue studies and karyotyping.
There is a disturbing high prevalence of penmnda g Nigeri The expected laboratory ewvaluation wnd
treatment of anch patients and otherz with abnonmal spermogram are discussed in this review,

Rey words: Male infertility, review.

INTRODUCTION the actual diagnosis of infertility in over 50%

Infertility is a worldwide problem (1) of couple's investigated (8). It is very

that is attracting the atiention of various . . : s
actng the a important that the right diagnosis is made

researchers (2), even in Africa {3). Belore early, as this is a crucial factor in the

now, men wha were sexually potent werc management of male infertility {9). In our

1t to be fertile. This e(roneco . -,
also thought to b E us enviromment, the use of empirical treatment

iti 3 n aiscarded as m _ . . -
position has been disca s wale factors ky doctors, in the management of infertility

ibh . . .
have been shown to be responsible for has yiclded dismal results (10). The import

between 30-50% of cases of infertility (4, 5). of this is that the clinical pathelogists’ role

1 LE 0 :{Io ' - i i hc - . g -
Little wonder that 1% to 30% of children i the raanapement of wale infertility is

cannot  be gonstically wmatched 0 thedc etorTaous.
2EAMALTYICAL CONMIDERATION

In arder ty ensure guality taloratory

presumptive eihers (B

It naz Lo engrested that the

{eriiliv vovrens of feriils men  decreases . . . s

y P : ® services inomale infertility mansgeinent. the

with time, since seoes guality has been . . . .

’ rss guanty pathoiogist should be involved in patient

shown to detevocale by as wach ws 3% per L .

¥ 7 ' ¥ preparation befere laboratory anwlyses. This
¥ PR, 1] a -1

ear (2. Twis prebally contributes to the L. . . . .

¥ (] r - iz in addidon to his role in ensuring

ehservaiion  thai e prevalence of male L . .

provigion of adequate laboratory resgents

infertility i Misvia s on fhe moresse {7}

ard  equipment, technical expertise and

Geraradyy, laborntoriss contribnite to e . ,
comiortable environment for the patients.
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The pathologist should ensure that reference
ranges, conditions of sample collection,

sample transportation and  specimen
preservation, are in Kkeeping with proper
clinical applications. For example, the seram
hortnonal  kits should be  sclected
considering the coefficient of variation which
should be 10% or less (11).

The kind of sample and frequency of
sampling should be siated. Unlike in
females, there is no cyclical secretion of
luteinising hormone {LH), follicle stimulating
{(FSH); (PRL)

testosterone in males, hence a single blood

and

hormone prolactin

sample suffices for hormonal investigation of
infertile males (12). In semen analysis of
such men, more than one sample, collected
at least one week apart after 3-5 days of
sexual abstinence, is reguired to establish
abnormal spermogram.

Sample preparation is important in
the laboratory evaluation of these patients.
While semen sample should be analyzed
within an hour of collection, testicular
bicpsy specimen can be preserved. Such
biopsy specimens are better kept in Zenker’s
solution or Bouin's fixative (13). In taking
such materials, an open biopsy is more
satisfactory than a punch biopsy (14). For
hormonal assays, it is important that the
samples are not kept for too long, and they
should be devoid of gross haemolysis and
lipaemia. In places where saliva is used for
steroid estimation, the relevant analytical
and interpretive expertise must be available
{154
ANALYTICAL/POSTANALYTICAL ROLES

When a representative sample is
properly taken and well processed, the
clinical pathologist will then interpret the
. analyses.

findings of laboratory
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Furthermore, he/fshe advices the clinicians
on further tests that might be of beneiit to
the management of such patients. The first
test that should be done for suspected
The
observed spermogram not only give a useful
clue to the fertility status, it also could be a
pointer to an obstructive disorder in the
male.

infertile male is semen analysis.

Semen analysis parameters are
comnmonly based on the WHO guidelines
{16). The

appearance, consigtency {viscosity), volume,

parameters assessed are
and pH. These are followed by microscopic
examination for sperm motility, morphology,
concentration, and presence of cells other
than spermatozoa (16, 17). In some places,
computer assisted semen analysis (CASA) is
readily available. Some of the CASA systems
are coupled with video technology and
sophisticated microcomputers to allow for
automatic image  digitalization and
processing. This technology is thought to be
more objective in measurement of seminal
than the

measurement of the standard traditional

parameters subjective
semen analysis. It also permits the added

measurement of linearity, cwrvilinear
velocity, straight line velocity and flagellar
beat frequency of spermatozoa (18). Other
seminal fluid analyses include sperm sperm-
cervical mucus interaction, sperm
penetration assay, acrosome evaluation and
hypo-osmotic swelling test (18).

WHO defines normal ejaculate as
106
spermatozoa/m), with 2 50% with forward
progressive motility or z 25% with rapid
progressive motility in 60 minutes of
ejaculate and with z 30% with normal

morphology (16} (Table 1). But ideally, each

sperm concentration of 2 20 X



laboratory should set its own normal values,
reflecting the specific population analyzed.
the wvalues
commonly applied are shown in the work of
Nkposong {19, 20) (Table 2. When the result

For our own environment,

of such analyses deviates considerably from
those of a large population of tested men,
then sub-fertility is likely (17).

Table 1: Normal values of semen varinbles (WHO, 1992) (16)

40 X 105 spermatozoa fejaculate ar more
50% or more with forward progression or 25% or move with rapid progression,

Fewer than 2026 spermatozoa with adherent particlea
Fewer than 10% spermatozoa with adherent particles

Btandard tests
Volunte: 2.0 ml or more
pH: 7.2-BO
Sperm concentration: 20 X 10° apermatozoa/ ml or more
Total aperm count:
Motility:

within 60 minutes of ejaculation
Morphology: 30% or more of normal forms
Vitality: 75% or more live i.e. excluding dye
White bload cells: Fewer than 1 X 10¢/m)
Immunobead test,
MAR test:
Optional tests

Alpha-Glucosidase {Neutral):
Zinc (Toial);

Citrie acid (Total)

Acid phosphatase {Total):
Fructose (Total):

N Inture of variablea

Normozoospermia;
Oligozovsperutia:
Agthenozopspermia:

20 mU or more per ejacuiate
2.4 ymol or more per cjaculate
52 pmol or more per ejaculate
200 U or more per gjaculate
13 pymol or more per ejaculate

Normal gjaculates as delined above
Sperm concentration fewer than 20 X 108/ml
Fewer than 50% spermatozoa with forward progression or fewer than 25%

spermatozoa with rapid progression

Teratozoospermia:
Oligoasthenotertozooapermis:
Azoospermia;

Aspermia: No ejaculate

Fewer than 20% spermatozoa with normal morphology
Dristurbarce of all the three variablea jconcentration, motility and morphology
No spermatozoa in the ejaculate

Table 2: Seminal Muid analysis parameters (Nkposong, 1987} (20)

Minimal values compatible with fertility

Volume: 2-5mla

Vigcosity: Fully liguefied within 1 hour
Sperm count: 20 million / m!

Mouility: 60% (1" hour), 50% {2-3 hours)
Maotility index: 3-4

Morphology: 60% normal forms

Vital staining: 30% dead spermatozoa
Polymorphs: 5% {No significant pyospermia)
[mmature forms: 3%

In addition to semen analysis
providing diagnostic/predictive valies for in
vive fertility and conception, a number of
studies (21, 22) that have examined the

predictive values of the traditional semen

characteristics have shown these
parameters to also predict pregnancy
outcome during artificial reproductive

techniques (ART).

7t

Semen analyses results usuaily set
the pace for further investigations of the
infertile male. If the spermogram is normal
in all respects, no further investigation is
necessary, But up to 50% of males of
infertile unions have been shown to have
abnormal spermogram in Nigeria (23). These
include those with oligozoospermia and
azoaspermia. In a male infertility clinic in

Ibadan, Nigeria {19), 35% of the patients



attended to, had azoospermia while 48,9%
and 23.4% of patients attending a male
infertility clinic in ilorin, Nigeria (20) had

oligozoospermia and azoospermia
respectively.
Hormonal evaluation of male

infertility usually follows the cbservation of
These
patients will benefit from serum FSH, LH,

oligozoospermia or azoospermia.
PRL and testosterone determinations (25,
26). The commonest hormonai disorder in
males is

infertile Nigerian

hyperprolactinaemia (12, 26] and it is
with
azoospermia (27). Up to 25% of infertile

and

associated oligozoospermia

males Nigeria have primary testicular
failure, probably due to infectious discases
that affect and destroy the testes (12). The
common findings in such patients are severe
oligozoospermia and azoospermia, elevated
levels of serum FSH, LH and low serum
testosteronc.

Azoospermia and some cases ol
severe oligozoospermia can be either due to
failure of spermatogenesis or obstruction
disorder; intratesticular, epididymal, vasal
or ejaculatory duct (19, 28). Serum FSH, LH
and testosterone measurements are required
in suspected cases of testicular failure or
obstructive disorder (8). Determination of
serum FSH can distinguish between primary
and secondary gonadal failure, and can also
identify those with obstructive azoospermia.
levels of FSH, LH, PRL and
testosterone usually
obstructive disorder Truly,
determination has reduced the need for

Serum
are norimal  in

serum FSH
testicular biopsy to. confirming normal
spermatogenesis in cases of genital tract

obstruction.

The

obstructive azoospermia

histological  findings  in
include tubules
with normal or slightly reduced diameter in
the

spermatogenesis. Also, the normal orderly

presence of al stages of

arrangement of testieular architecture is lost
Half or

more of the examined tubules must be so

and the central lumen is absent.

affected to make the diagnosis of obstructive
azoospermia (29). Scme of such patients
suffer from Young's syndrome, in which the
obstructive azoospermia and chronic sino-
{30).

non-ohstructve

pulmonary infections co-exist

Testicular  biopsy in
azoospermia shows structural immaturity of
the

spermatogenesis, germ cell aplasia (Sertoli

seminiferous  tupules, decreased
cell only syndrome}, germ cell maturation
arrest, peritubular and tubular fibrosis (30).

Anather useful test that is advised
azoospermia and
karyotyping,
chromosomal disorder is suspected {32).

in men with severc

oligozoospermia  is when
This is particularly impeortant in the {ace of
elevated FSH level and markedly reduced
The

abnormalities in

testicular  volume. most frequent

chromosomal infertile
males are sex chromosome ansuploidies;
such as 47, XYY karyotypes, autosomal
Robertsonian translocations and other types
of translocation (33, 34).

Klinefelter’s syndrome is the best
known karyotypic abnormality and it is
associated with a characteristic . histologic
appearance of the tissue (35). Even after
puberty in Klinefelters, the histological
findings could be that of no spermatogenesis
or some degree of spermatogenesis. The
finding of some amount of spermatogenesis
should not militate against the diagnosis of

Klinefelter’s syndrome (36). Occasionally,



the classic histologic appearance of
Klinefelter’'s syndrome occurs in the absence
of karyotypic abnermalities {36}

Other
infertile males inciude congenital bilateral
vas deferens (CBAVD)
congenital adrenal hyperplasia (CAH) (9).

Patients with CBAVD will present as cases of

congenital problems in

absence of and

obstructive azoospermia (37) while those
with CAH have spermatcgenic defect (9).
Measurement of seminal alpha-glncosidase
enzyme can serve as a non-invasive method
of distinguishing obstructive from non-
obstructive azoospermia (37]. To help’ in
making a diagnosis of CAH, serum level of
17-ketosteroids or dehydroepiandrosterone
(DHEA} should be measured (9). Additional
tests inn these patients include seminal total
antioxidant capacity (TAC} which is low in
up to 40% of -dnfertile males, due to
increased generation of reactive oxygen
species (38, 39),
ROLE [N TREATMENT

Effective treatment of male infertility
begins with a careful history and physical
examination. Specific childhood diseases

such as cryptochordism, post-pubertal

mump orchitis and testicular
trauma/torsion should be sought. History of
exposure to occupational and environmertal
toxins, excessive heat and radiation should
be elicited. Drug history is equally important
and such drgs as anabolic steroids,
cimetidine and spironolacione, are known to
affect reproductive cycle (18). Excessive
alcohol consumpticn is associated with a

decrease in sperm count and horrnonal

abnormalities  (18). Past  history of
improperly treated sexually transmitted
infections should be excluded in our
environmert.
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Treatment could be medical or

surgical or both. The role of clinical
pathologists in the medical management of
infertile males is prominent in those due te
infections, either latent or ongoing. [t is
impertant that in such cases, the organisms
associated with genital infections are
accurately identified and treated with
appropriate antimicrobial agents as well as
anti-inflammatory  drugs. Success of
treatment can be monitored by periodic
seminal fluid analysis.

However, more often than not,
patients are seen at late stage when only
than

pathogens are isolated [39). Nevertheless,

commensal flora rather genital
attempt at identifying and treating any
recent or latent infections should be done. In
some cases, androgen may be administered
to improve sperm count in those with mild
to moderate oligozoospermia. Other medical
treatment modalities include endocrine
therapy for men with hypogonadotropic
hypogonadism, immmunasuppressive drugs
{corticosteroids) for immunclegic infertility
and  a-adrenergic  stimulation using
sympathomimetic drugs for those with
retrograde cjaculation (18).

The commonly treatable surgical
conditions associated with male infertility
The

commonest surgical procedure carried ocut

are undertaken by  urologists.
on infertile male is varicocelectomy, because
scrotal varicocoele is found in about 40% of
infertile male (20). Surgical procedure can
also be performed for cases of dbstruction of
the the

spermatogenic potential of the testes is

reproductive  tracts  when

preserved, and pituitary adenoma can be
removed by surgical ablation (18). The role

of the clinical pathologists and the



laboratory in this regard include post-
operative serial monitoring of patients for
surgery. The

laboratory should ensure appropriate quality

response 0o concerned
control measures s¢ that subtle changes in
semmal, endocrine and other laboratory
indices are noted.

It should be

infertile males can benefit from assisted

emphasized that
reproductive technigues (ART), to fertilize
the ovum of their spouse. This is possible in
those, in whom spermatozoa c¢an be
obtained by microsurgical epididymal sperm
aspiration (MESA) following stimulation of
spermatogenesis, or retrieval of spermatozoa
from the wrinary bladder in those with
£18].

pathologist has a role to play in determining

reirograde ejaculation The clinical
the semen parameters that are important in
predicting pregnancy outcome or success
rate of ART procedures in infertile males and
their spouse.

THE NIGERIAN SITUATION

The high prevalence of azoospermia
in Nigeria is worrisome. These are related
possibly to infections {12, 20, 28, 40-44).
With the emergence of new and increase in
the number of antibictic resistant venereal
pathogens (43, 44, 45}, complications from
simple genital infection have increased with
a consequent increase in the number of
males with primary or secondary infertility
{46, 47).

Hence, the quality of care offered at
sexually transmitted diseases (STD) and
infertility clinics need to be improved. Highly
sensitive and specific newer diagnostic
methods, such as the DNA probes and
polymerase chain reaction (PCR) as well as
serologic tests that can promptly detect

acute and subclinical infections are now

14

available

applicable in developing countries.

(48] though not yet widely

Prompt diagnosis and treatment of
cases of 8TD is the backbone of prevention
of male infertility in this environment
Contact tracing and treatment, community
awareness campaign about the attendant
sequelae of improperly treated STDs, health
secking behaviour and proper
administration of the syndroric approach to
STD management are valuable aspects of
the contro! of STD related male infertility in
developing cauntries,

Males who are infertile should also
readily have hormonal evaluation especially
serum PRL, FSH and LH, when they have
abnormal spermogram. Clinical pathologists
in our environment should as part of the
assessment for laboratory investigation of
infertile males, suspect cotnmon ¢ause such
as varicocoele which is associated with
abnormal spermogram. This will
the

appropriate reatment. Raryolypic studies

require

prompt referral to urclogist  for
are not readily available in most centres.
This should be a matter for attention by

pathologists in Nigeria.

CONCLUSION
In the management of male
infertility, a team of clinicians and

pathologists working closely together will

enhance the achievement of the desired

success in the diagnosis, treatment and
prevention of this condition.
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