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ABSTRACT

Multiple drug resistance bacteria in solid and liquid wastes in public and private hospitals were
investigated between December, 2013 and February, 2014. Solid and liquid wastes were collected
from discharged sites from different wards of both hospital environments. The antibiotic
susceptibility patterns of the different isolates to commonly used antibiotic using multi-antibiotic disc
at different concentrations were determined. A hundred and twenty-four bacterial isolates were
identified from the collected samples, 36 (29.0%) and 88 (70.9%), of which were from liquid and
solid wastes respectively. The bacteria isolated were Escherichia coli (E. coli) 23 (18.6%),
Staphylococcus aureus 20 (16.1%), Enterobacter sp 18 (14.5%), Pseudomonas sp 15 (12%),
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Proteus sp 12 (9.7%), Shigella sp 11 (8.9%), Klebsiella sp 8 (6.5%), Salmonella sp 7 (5.7%),
Bacillus sp 5 (4.0%), Citrobacter sp 3 (2.4%), and Serratia sp 2 (1.6%). The results showed that E.
coli had the highest percentage of 18.6%; followed by Staphyloccocus aureus (16.1%) from the
total number of bacterial species identified from the solid and liquid wastes. Serratia sp had the
least percentage of 1.6% and Citrobacter sp with 2.4%. E. coli were 100% resistant to ciproflox and
ampicillin while Klebsiella pneumoniae and Shigella sp were highly resistance to ampicillin with
87.5% and 81.8%, respectively. Among the gram-positive isolates, Staphylococcus aureus was
found to be resistant to floxapen (70%) followed by erythromycin (60%) while Bacillus sp was
resistant to erythromycin (80%), norfloxacin (60%) and floxapen (60%). The studied area showed
high occurrence of multiple drug resistance patterns in both the public and private hospitals to the
commonly used antibiotics tested on the isolated organisms.

Keywords: Biomedical waste; multidrug resistance; prevalence.

1. INTRODUCTION

Efficient bio-medical waste management is a
major challenge in Africa, and Nigeria in
particular [1]. Bio-medical wastes refers to all
waste, biological or non-biological from hospitals,
that is discarded and not intended for further use
[2] and these include: stock cultures, blood
and blood products, pharmaceutical wastes,
needles, syringes, scalpels, radioactive wastes,
hazardous chemicals, pressurized containers,
batteries, plastics, low level radioactive wastes,
disposable and other sharp items. These are in
addition to food wastes, clinical bandages,
gauze, cotton and other miscellaneous wastes.
Other types of waste include toxic chemicals,
cytotoxic drugs, flammable and radioactive
wastes that can often be considered infectious
[3]. Hospital waste can be hazardous to public
health and ecological balance since it can
contain various kinds of pollutants such as
radioactive, chemical and pharmaceutical wastes
and also pathogenic microorganisms [4].
Uncontrolled and excessive use of antibiotics by
human may cause an increase in the prevalence
and distribution of resistance genes in the
environmental samples such as bio-medical
waste [5]. According to a previous study, 5.2
million people (including 4 million children) die
each year from waste-related diseases [6].
Globally, the amount of municipal waste
generated will be doubled by the year 2000 and
guadrupled by year 2025 [7]. Hospital waste has
contributed to the high rates of resistant bacteria
that are being discharged in the natural
environment [8]. As demonstrated by Colomer-
Lluch et al. [9], the occurrence of bacteriophages
from samples of human fecal wastes could be
environmental vectors for the horizontal transfer
of antibiotic resistance genes.

Higher numbers of resistant bacteria occur in
polluted habitats [10]. Antibiotics exert a
selection in favor of resistant bacteria by killing or
inhibiting growth of susceptible bacteria; resistant
bacteria can adapt to environmental conditions
and serve as vectors for the spread of antibiotic
resistance [11]. The main risk for public health is
that resistance genes are transferred from
environmental bacteria to human pathogens [12].
The volume of antibiotics used in hospitals and
released into effluent and municipal sewage
provide a selective pressure on bacteria [13].
Effluent waste from hospitals contains high
numbers of resistant bacteria and antibiotic
residues at concentrations able to inhibit the
growth of susceptible bacteria [14]. Until recently,
hospital wastes were unmanaged and simply
‘disposed off'. The disposal of hospital waste can
be very hazardous particularly when it gets
mixed with municipal solid waste and is dumped
in uncontrolled or illegal landfills such as vacant
lots in neighboring residential areas and slums.
This can lead to a higher degree of
environmental pollution, apart from posing
serious public health risks such as hepatitis,
plague, cholera, etc.

As a result, hospital waste effluents could
increase the number of resistant bacteria in the
recipient sewers by both mechanisms of
introduction and selection of resistant bacteria
[15]. As reported by Ngwuluka [16],
postoperative surgical site infections in the
hospital were due contaminated medical
equipment, environmental surfaces, air and
hands of health personnel.

In Nigeria, especially in North-Central Nigeria,
there is no data on resistance profiles concerning
multi-drug resistance profile of bacteria isolated
from biomedical waste. This study is therefore,
an attempt to generate original local data and



examine the magnitude of drug resistant
pathogens in General hospital and a private
hospital, in Makurdi Metropolis.

2. MATERIALS AND METHODS
2.1 Sample Collection

A total of 36 samples of solid and liquid wastes
were collected from selected public and private
hospital in Makurdi Metropolis. Solid waste
samples were collected from the waste bins of
laboratory unit, medical ward, and surgical ward
(containing stock cultures, blood and blood
products, plasters, pharmaceutical wastes,
needles, syringes, scalpels, cotton wool,
disposable and other sharp items) while the
effluents from each of these sources served as
liquid waste samples. All the samples were
collected 3 times from both hospitals at one
month interval over a period of three months.
This study was carried out between December,
2013-February, 2014.

After collection, all samples were transported to
the laboratory within 1 hour for further work [17].

2.2 Cultivation and Isolation of Organism

A 10-fold serial dilution of all the samples
collected were prepared in physiological saline
and 0.1 aliquots of the 1x 10° dilutions were
streaked on each agar plates containing mannitol
salt agar, eosin methylene blue, nutrient agar,
MacConkey agar and Salmonella-Shigella agar
(Oxoid microbiological media, UK). All prepared
media were prepared according to oxoid
specification.  All inoculated plates were
incubated for 24 hours at 37C after which
presumptive identifications of target colonies
were performed.

All identified colonies were subcultured unto
freshly prepared nutrient agar medium to obtain
pure culture of the organisms. The pure cultures
obtained were Gram stained and examined
microscopically, after which they were subjected
to different biochemical tests [17]. The
biochemical tests include catalase, coagulase,
citrate, indole, methyl red-Voges proskrauer,
motility, ornithine decarboxylase, oxidase, urease
and triple sugar iron agar test.

2.3 Antibiotic Susceptibility Testing

All the isolates obtained were standardized to
10® bacteria/ml using 0.5 McFarland turbidity
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standards. The peptone water was inoculated
with test organism and incubated at 37<C for 18
hrs. The antibiogram of the bacterial isolates
were carried out by Kirby Bauer’'s disk diffusion
method [18].

Antibiotic susceptibility testing were done using
the following antibiotics: tarivid 10 mcg, peflacine
10 mcg, ciproflox 10 mcg, augumentin 10 mcg,
gentamycin 10 mcg, streptomycin 30 mcg,
nalidixic acid 30 mcg, septrin 30 mcg, ampicillin
30 mcg, ceporex 10 mcg (gram-negative discs).
The Gram positive antibiotic disc contained the
following concentration: ciprofloxacin 10 mcg,
norfloxacin 10 mcg, gentamycin 10 mcg, lincocin
20 mcg, streptomycin 30 mcg, rifampicin 20 mcg,
erythromycin 30 mcg, chloramphenicol 30 mcg,
ampliclox 20 mcg, and floxapen 20 mcg.

Four impregnated antibiotic discs were carefully
and aseptically placed on the inoculated agar
plates. The antibiotic susceptibility testing for
each isolate was carried out in duplicate plates.

All plates were then incubated at 37C for 24
hours after which they were examined for
evidence of zone of inhibition, which appeared
clearly around the discs. The diameter of the
zone of inhibitions was measured in millimeters
using a transparent meter rule. The test
organisms were classified as resistant or
susceptible according to the criteria
recommended by the guidelines of CLSI on
antibiotic susceptibility test [19].

3. RESULTS

The occurrence of bacterial isolates generated
from different wards and effluent sites at the
private hospital is revealed in Table 1. The
frequency of isolates from laboratory unit was
high compared to other wards. The isolate with
the least frequency is seen in effluent site C.

The occurrence of bacterial isolates generated
from different wards and effluent sites at the
General Hospital is revealed in Table 2. The
frequency of isolate from medical ward was high
compared to other wards and this was followed
closely by the laboratory unit. The frequency of
isolates from effluent site A, site B and site C
were all equal. However, no species of
Salmonella and Serratia were isolated from the
liquid wastes collected from public hospital.

Table 3 shows the total isolates of both solid and
liquid waste from both hospitals. The result



indicated higher frequency of isolates in solid
wastes that in liquid waste. E. coli in solid waste
was higher compared to that of liquid waste while
the occurrence of Klebsiella sp in liquid waste
was higher compared to that of solid waste.
Serratia sp was not isolated from liquid waste.

Table 4 showed the percentage of all the
bacterial isolates in solid and liquid waste
generated in both hospitals and E. coli had the
highest percentage of 18.6%, followed by
Staphyloccocus aureus with 16.1%. Serratia sp
had the least percentage of 1.6% and was
followed by Citrobacter sp at 2.4%.
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The antibiotic susceptibility patterns of different
isolates to commonly used antibiotic using multi-
antibiotic disc at different concentrations were
determined. The Gram negative isolates showed
highest resistance to ciproflox (69.1%), ceporex
(68.1%), nalidixic acid (72.3%) and ampicillin
(84%), while they showed the highest sensitivity
to gentamycin (77.7%), streptomycin (77.7%),
and augumentin (65.9%). Whereas, Gram
positive isolates showed the highest resistance
to floxapen (68%), erythromycin (64%) and
norfloxacin (56%) and showed highest sensitivity
to streptomycin  (96%), gentamycin (84%),
ampiclox (72%) and rifampicin (68%).

Table 1. Occurrence of bacterial isolates from wastes generated in different wards and effluent
sites in private hospital

Isolates Total no. of Isolates (%)
Solid waste Effluent sites

MW SW LB SITEA SITEB SITEC
Escherichia coli 2(20) 3(30) 4(40) - - 1(10)
Enterobacter sp 2(20) 2(20) 3(30) 2(20) - 1(10)
Proteus sp 3(42.9) - 2(28.6) 1(14.3) 1(14.3) -
Shigella sp - - 2(50) - 2(50) -
Pseudomonas sp 1(20) 3(60) - - 1(20) -
Serratia sp - 1(100) - - - -
Staphylococcus sp 1(14.3) 2(28.6) 2(28.6) 1(14.3) 1(14.3) -
Klebsiella sp - - 1(20) 2(40) 1(20) 1(20)
Bacillus sp - - - - 1(50) 1(50)
Salmonella sp - - - - 2(66.7) 1(33.3)
Citrobacter sp 1(100) - - - - -
Total 10 11 14 6 9 5

Key = MW = Medical ward, SW = Surgical ward, LB =

Laboratory unit, Site A = Effluent from Medical ward,

Site B = Effluent from Surgical ward, Site C = Effluent from Laboratory unit

Table 2. Occurrence of bacterial isolates from wastes generated in different wards and effluent
sites in general hospital (public)

Total no. of isolates Solid waste Effluent sites

in (%) MW SW LB SITEA SITEB SITEC
Escherichia coli 4(30.8) 3(15) 4(22.2) 1(16.7) 1(16.7) -
Enterobacter sp 1(7.7) 2(10) 3(16.7) 1(16.7) - 1(16.7)
Citrobacter sp - 1(5) - 1(16.7) - -
Salmonella sp 2(15.4) - 2(11.1) - - -
Shigella sp 2(15.4) - 4(22.2) - - 1(16.7)
Klebsiella pneumonia - 2(10) - - - 1(16.7)
Serratia sp 1(7.7) - - - - -
Proteus sp - - 2(11.1) 2(33.3) 1(16.7) -
Pseudomonas sp 2(15.4) 5(25) 1(5.6) - 1(16.7) 1(16.7)
Staph. Aureus 1(7.7) 6(30) 2(11.2) 1(16.7) 2(33.3) 1(16.7)
Bacillus sp - 1(3.3) - - 1(16.7) 1(16.7)
Total 13 20 18 6 6 6

Key = MW = Medical ward, SW = Surgical ward, LB =

Laboratory unit, Site A = Effluent from Medical ward,

Site B = Effluent from Surgical ward, Site C= Effluent from Laboratory unit
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Table 3. Percentage occurrence of bacterial isolates in solid and liquid wastes generated from
both hospitals (private and public)

Isolates Liquid waste (%) Solid waste (%)
Escherichia coli 3(13.0) 20(86.9)
Enterobacter sp 5(27.8) 13(72.2)
Citrobacter sp 2(66.7) 1(33.3)
Salmonella sp 3(42.9) 4(57.1)
Shigella sp 1(9.09) 10(90.9)
Klebsiella pneumonia 5(62.5) 3(37.5)
Serratia spp - 2(100)
Proteus sp 5(41.7) 7(58.3)
Pseudomonas sp 2(13.3) 13(86.7)
Staphylococcus aureus 6(30) 14(70)
Bacillus sp 4(80) 1(20)
Total 36(29.0) 88(70.9)

Table 4. Percentage occurrence of the total number of bacterial isolates from wastes
generated from both hospitals (private and public)

Isolates

Total no. of isolates Percentages (%)

Escherichia coli
Enterobacter sp
Citrobacter sp
Salmonella sp
Klebsiella pneumonia
Serratia sp

Proteus sp
Pseudomonas sp
Staphylococcus aureus
Bacillus sp

Shigella sp

Total

23 18.6
18 145
3 2.4
7 5.7
8 6.5
2 1.6
12 9.7
15 12.1
20 16.1
5 4.0
11 8.9
124 100

4. DISCUSSION AND CONCLUSION
4.1 Discussion

Antibiotics exert a selection in favour of resistant
bacteria by killing or inhibiting growth of
susceptible bacteria; resistant bacteria can adapt
to environmental conditions and serve as vectors
for the spread of antibiotic resistance [11]. The
main risk for public health is the transfer of
resistance genes from environmental bacteria to
human pathogen [12]. The volume of antibiotics
used in hospitals released into effluent and
municipal sewage indicates a selective pressure
on bacteria [13]. In this study, the pathogenic
bacteria isolated from the biomedical wastes
were E. coli (18.6%), Enterobacter sp (14.5%),
Shigella sp (8.9%), Proteus sp (9.7%),
Pseudomonas sp (12%), Serratia sp (1.6%),
Staphylococcus aureus (16.1%), Klebsiella sp
(6.5%), Citrobacter sp (2.4%), Bacillus sp (4.0%)
and Salmonella sp (5.7%). Some of the samples

however, did not show any growth on the various
media used. From the result, more gram-
negative organisms (especially members of the
enteriobacteriaceae) were isolated than gram-
positive organisms. E. coli (amongst the gram-
negative) and Staphylococcus aureus (amongst
the gram-positive) were isolated in higher
concentrations from the samples collected for
this study. This is in agreement to similar study
by Sintayehi [20], who reported some potential
pathogenic bacteria such as Salmonella sp,
Shigella sp, Staphylococcus aureus and E. coli in
hospitals’ waste effluents. In a study carried out
in Erbil city, Rhizgari by Aziz et al. [21] revealed
that E. coli was mostly isolated (100%) from a
hospital wastewater. This study also conforms to
the work of Anitha and Jayraaj, [22], who
reported E. coli as the predominant organism in
hospital wastes and the presence of gram-
positive isolates such as Bacillus subtilis and
Staphylococcus aureus in biomedical wastes
collected in a public and private hospital in



Coimbatore, India. In the study conducted by
Oyeleke and Istifanus [23], the most predominant
pathogens isolated from hospital wastes were
Bacillus and Staphylococcus species (80-90%).
However, findings by Oviasogie et al. [24]
showed that Pseudomonas aeruginosa was the
highest Gram negative organism isolated from
hospital waste accounted for 25.00% overall of
all the isolates. Several researchers have also
reported similar bacterial isolates from hospital
wastes [25,26].

In the present study, similar isolates were
reported as possible nosocomial organisms in a
hospital environment [27]. Salmonella species
were not isolated from the solid wastes and liquid
wastes collected in public and private hospitals’
biomedical wastes respectively. This may
probably due to the nature of the organism;
viable but non-culturable or the effect of possible
pre-treatment given to wastes. Dudley et al. [28]
also reported variety of pathogenic bacteria in
sewage sludge. However, Shigella species were
not detected in their study due to low sensitivity
of enrichment procedure and high temperature
which decreased its survival in their study. The
high frequency of pathogenic bacteria in this
study may be due to high admission of cases
with bacterial infections, which is common in
developing countries like Nigeria.

The result of this study revealed more bacterial
isolates in the solid wastes generated in the
public hospital environment 88 (70.9%) than in
the liquid wastes 36 (29%) in the duration of
three months with E. coli accounted for the
highest percentage of 18.6%, followed by
Staphylococcus aureus (16.1%). This was
closely followed by Pseudomonas aeruginosa
and Enterobacter spp (14.5%). Our findings also
showed higher frequency of bacterial isolates
from public hospital than in private hospital
environment. However, these may be due to the
fact that the majority of people are low income
earners in this part of the country and ordinary
working citizens who tend to patronize the public
hospital because of lesser medical charges
compared to the private hospital where charges
are higher.

The study showed that Gram negative bacteria
were more resistant to the tested antibiotics than
the Gram positive organisms. The result concurs
with the study carried out by Levy [29], who
reported the prevalence of antibiotic resistance
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among Gram negative bacteria than Gram
positive bacteria [29]. Gram-negative bacteria
are of particular concern because these
organisms are inherently resistant to many
hydrophobic antibiotics [30,31]. However, Gram
negative bacteria are the most common causes
of hospital and community acquired infections
[32]. Several factors that influence the action and
effectiveness of antimicrobial agents on bacterial
cells are known, however, it is the remarkable
difference in structure and composition of the cell
wall's murein layer between the gram negative
and the gram positive bacteria that is responsible
for this trend [33].

In Table 5 and Table 6, most of the tested gram-
negative and gram-positive organisms accounted
for 90% resistance to all commonly used
antibiotics. E. coli was 100% resistant to ciproflox
and ampicillin while Salmonella showed 100%
and 57.1% susceptibility to ciproflox and
ampicillin respectively. The result also revealed
that Klebsiella pneumoniae and Shigella sp were
highly resistance to ampicillin with 87.5% and
81.8%, respectively. Among the Gram-positive
isolates, Staphylococcus aureus was resistant to
floxapen (70%) followed by erythromycin (60%)
while Bacillus sp was resistant to erythromycin
(80%), norfloxacin (60%) and floxapen (60%).
Streptomycin  showed 100% sensitivity to
Staphyloccous aureus and E. coli.  Similar
studies have been carried out and showed
resistance of commonly used antibiotics on
pathogens isolated in a hospital environment
[27,34,35]. In the study carried out by Chikere et
al. [27], the Gram positive isolates were more
resistant to Norfloxacin (71.1%). This was closely
followed by Floxapen (57.8%), Ciprofloxacin
(51.1%) and Erythromycin (44.4%) respectively.
They were sensitive to Gentamycin, (93.3%),
Rifampicin (93.3%), Streptomycin (82.2%) and
Lincocin (80%). While the Gram negative isolates
were more resistant to Ampicillin  (81.8%),
Ceporex (72.7%), Nalidixic acid (72.7%) and
Augumentin (63.6%). They were very sensitive to
Tarivid (100%), Peflacin (100%), Gentamycin
(100%), Streptomycin (90.9%) and Ciproflox
(63.6%). E. coli accounted for the highest
resistance to the antibiotics. Odeyemi [36] opined
that high level of resistance has been associated
with members of the family Enterobacteriaceae
which could caused an increased in the
incidence of pathogenic strains of bacteria with
acquired antibiotics resistance [36].
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Table 5. Antibiogram of Gram-negative isolates from biomedical wastes generated from both private and public hospitals

TAR PEF CIP AU GN SN CEP NA S AMP

R(%) S(%) R(%) S(%) R(%) S®%) R(%) S(®%) R(%) S(%) R(%) S(%) R(%) S(%) R(%) S(%) R(®%) S(%) R(%)  S(%)

Al 12(52.2) 11(47.6) 16(69.6) 7(30.4) 23(100) 0(0)  15(65.2) 8(34.8) 6(26.1) 17(73.9)0(0)  23(100) 14(60.9) 9(39.1) 14(60.9) 9(39.1) 15(65.2) 8(34.8) 23(100) 0(0)
B2 9(50) 9(50) 7(38.9) 1(61.1) 10(55.6)8(44.4) 6(33.3) 12(66.7) 8(44.4) 11(55.6)4(22.2) 14(77.8) 13(72.2) 5(27.8) 12(66.7) 6(33.3) 5(27.8) 13(72.2) 14(77.8) 4(22.2)
C3 1(33.3) 2(66.7) 1(33.3) 2(66.7) 2(66.7) 1(33.3) 1(33.3) 2(66.7) 0(0)  3(100) 1(33.3) 2(66.7) 2(66.7) 1(33.3) 2(66.7) 1(33.3) 1(33.3) 2(66.7) 2(66.7) 1(33.3)
D4 3(42.9) 4(57.1) 2(28.6) 5(71.4) 0(0)  7(100) 2(28.6) 5(71.4) 3(42.9) 4(57.1) 3(42.9) 4(57.1) 5(71.4) 2(28.6) 4(57.1) 3(42.9) 2(28.6) 5(71.4) 4(57.1) 3(42.9)
E5 2(25) 6(75) 3(37.5) 5(62.5) 5(62.5) 3(37.5) 1(12.5) 7(87.5) 2(25) 6(75) 3(37.5) 5(62.5) 6(75)  2(25) 5(62.5) 3(37.5) 4(50) 4(50)  7(87.5) 1(12.5)
F6 0(0) 2(100) 1(50) 1(50) 1(50) 1(50) 0(0)  2(100) 0(0)  2(100) 1(50) 1(50) 1(50)  1(50) 1(50)  1(50) 1(50) 1(50) 2(100) 0(0)
G7 6(50) 6(50) 4(33.3) 8(66.7) 7(58.3) 5(41.7) 5(41.7) 7(58.3) 3(25) 9(75) 4(33.3) 8(66.7) 8(66.7) 4(33.3) 9(75)  3(25) 5(41.7) 7(58.3) 6(50) 6(50)
H8 7(46.7) 8(33.3) 6(40) 9(60)  11(73.3)4(26.7) 5(33.3) 10(66.7) 3(20) 12(80) 7(46.7) 8(53.3) 8(53.3) 7(46.7) 13(86.7) 2(13.3) 7(46.7) 8(53.3) 12(80) 3(20)
19 5(455) 6(54.5) 4(36.4) 7(63.6) 6(54.5) 5(45.5) 2(18.2) 9(81.8) 1(9.1) 10(90.9)3(27.3) 8(72.7) 7(63.6) 4(36.4) 8(72.7) 3(27.3) 1(9.1) 10(90.9) 9(81.8) 2(18.2)
Total 45(47.9) 54(57.4) 44(46.8) 55(58.5) 65(69.1) 34(36.2) 37(39.4) 62(65.9) 26(27.7) 73(77.7) 26(27.7) 73(77.7) 64(68.1) 35(37.2) 68(72.3) 31(32.9) 41(43.6) 58(61.7) 79(84) 20(21.3)

Key = Al= E.coli, B2= Enterobacter sp, C3=Citrobacter sp, D4=Salmonella sp, E5=Klebsiella sp, F6=Serretia sp, G7=Proteus sp, H8=Pseudomonas sp, 19=Shigella sp TAR= Tarivid, PEF= Peflacine, CIP= Cipflox, AU= Augumentin,
GN= Gentamycin, SN= Streptomycin, CEP = Ceporex, NA = Nalidixic acid, S = Septrin, AMP = Ampicillin

Table 6. Antibiogram of Gram-positive isolates from biomedical wastes generated from both private and public hospitals

NOR LIN CIP RIF GN SN E AMP CH FLX
R(%) S(%) R(%) S(%) R(%) S(%) R(%) S(%) R(%) S(%) R®%) S(%)  R(%) S(%) R(%) S(%) R%) S(%) R%)  S(%)

N1  11(55) 9(45) 10(50) 10(50) 8(40)  12(60) 6(30) 14(70) 2(10) 18(90) 0(0) 20(100) 12(60) 8(40) 4(20) 16(80) 9(45) 11(55) 14(70) 6(30)
N2  3(60) 2(40) 2(40) 3(60) 2(40)  3(60) 2(40) 3(60)  2(40) 3(60)  1(20) 4(80)  4(80)  1(20) 2(40) 3(60)  1(20)  4(80)  3(60)  2(40)
Total 14(56) 11(44) 12(48) 13(52) 10(40) 15(60) 8(32) 12(68) 4(16) 21(84) 1(4) 24(96  16(64) 9(36) 6(24) 18(72) 10(40) 15(60) 17(68) 8(32)

Key = N1= Staphylococus aureus, N2= Bacillus sp, NOR= Norfloxacin, LIN= Lincocin, CIP= Ciprofloxacin, RIF= Rifampicin, GN= Gentamycin, SN= Streptomycin, E= Erythromycin, AMP= Ampiclox, CH= Chloramphenicol,
FLX= Floxapen



Similar  findings revealed high antibiotic
resistance of clinical isolates from hospital
equipments and sewage [15,27]. The extent of
resistance to an antibiotic may be associated
with the extent of antibiotic usage. E. coli isolated
from the hospital waste was highly resistant to
ciprofloxacin and ampicillin, which could be the
result of unmetabolized antibiotics released from
the hospitals in low concentration [17,37,38] and
repeated prescription of antibiotics by the
medical practitioners, can lead to resistant
organisms, which is common practice in Nigeria.
Expired antibiotics, self-medication, counterfeit
drugs, inadequate hospital control measures can
as well promote the development of resistance in
clinical isolates [39]. In developing countries like
Nigeria, self-medication is a common practice
and could be major cause of antibiotic resistance
in clinical isolates since patients only think of
going to the hospitals when they are unable to
treat themselves [27].

Multidrug resistance is a function of R-plasmid
transfer within a bacterial population [40]. Some
other mechanisms of antimicrobial drug
resistance include inability of antibiotic to
penetrate cell wall of bacteria because of
alterations in plasma membrane, decreased
intracellular availability of drugs, production of
plasmid-or chromosomally encoded enzymes
that hydrolyze the drugs [41-43]. The presence of
these resistant bacteria from wastes collected in
the hospital environments may be transmitted to
humans and could result in disease that cannot
be treated by conventional antibiotics [44].

5. CONCLUSION

From this present study, it can be concluded that
solid and liquid wastes in the study area are
potential source and reservoir of multiple drug
resistance organisms. The presence of high
number of pathogenic organisms resident in the
disposed wastes is a treat to the populace in
such environment and has a serious public
health implication especially due to high
resistance to commonly used antibiotics in our
hospitals. It is imperative that all hospital wastes
should be incinerated and treated properly before
discharge into the environment and there should
be an efficient waste management practices
such as landfil where wastes could be
channelled in both public and private hospitals.
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