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Cars are major means of transportation in the world and its internal environment support the growth of diverse
microorganism which makes up the flora. This study investigates and focuses on identification and
quantification of bacteria and fungi sample from car interior. Air samples were collected from five cars twice
within Rivers State University. The samples were collected using plate sedimentation method and their
identities were confirmed using morphological, microscopic and biochemical test. The percentage of occurrence
of bacteria and fungi was calculated and susceptibility testing was done using Kirby-Bauer disc diffusion
method. The mean range of Total Heterotrophic Bacteria (THB), Total Heterotrophic Fungi (THF) and Total
Staphylococcus Count (TSC) ranged between 2.1£0.07 to 6.6+0.4 Cfu/min-m?, 0.35+0.07 to 5.0£0.6 Sfu/min-
m?, and 0.90+0.14 to 2.6+0.14 Cfu/min-m? respectively. Eleven (11) bacteria species belonging to Six (6)
genera were identified: Pseudomonas sp. 2(18.4%), Staphylococcus sp. 3(27.3%), Bacillus sp. 3(27.3%),
Enterococcus sp. 1(9%) Streptococcus sp. 1(9%) and Micrococcus sp1(9%). The fungal isolates were
Aspergillus sp. 1(10%), Mucor sp. 1(10%), Penicillium sp. 2(20%). Trichoderma sp. 1(10%), Rhizopus sp.
2(20%) and Fusarium sp. 3(30%). The percentage occurrence for bacteria show that Staphylococcus sp.,
Pseudomonas sp. and Bacillus sp. were the most occurring bacteria isolated while for fungi, Fusarium sp.,
Rhizopus sp. and Penicillium sp. were the most occurring fungi isolated. Antibiogram for bacteria show that
Staphylococcus sp. was susceptible to ampiclox, pefloxacin and streptomycin and resistant to amoxicillin and
septrin, Bacillus sp. was susceptible to ampilcox, ciprofloxacin and erythromycin and resistant to septrin and
amoxicillin. It is recommended that shuttle owners should always sanitize and disinfect surfaces of their shuttles
and other parts, to reduce the microbial load and thus, reducing public health impact of potential bacterial and
fungal infections on passengers.

Introduction

Microorganisms are widely distributed in the
environment and can occur in both outdoor and indoor
air. Enclosed transportation environments, including cars,
buses and university shuttle vehicles, are of particular
interest because passengers spend time in relatively
confined spaces where microorganisms can accumulate

and circulate. The microbial content of vehicle indoor air,
commonly referred to as bioaerosols, may include
bacteria, fungi, viruses and biological particles
originating from passengers, outdoor air, dust, clothing,
surfaces and ventilation or air-conditioning systems.
Recent research has demonstrated that commuter
transport environments contain diverse bacterial and
fungal = communities, including  microorganisms
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associated with humans, outdoor environments and some
taxa of potential public health concern (Grydaki et al.,
2024). The microbial quality of air inside a vehicle can
be influenced by several environmental and operational
factors. These include passenger density, ventilation rate,
temperature, relative humidity, frequency of vehicle use,
cleaning practices, dust accumulation and the condition
of the air-conditioning system (Grydaki et al., 2024). In
an enclosed shuttle, repeated entry and exit of passengers
can introduce microorganisms from the skin, respiratory
tract, clothing and footwear, while movement within the
vehicle can resuspend microorganisms attached to dust
and settled particles. Consequently, the microbial
composition of vehicle air may change according to
occupancy and environmental conditions. Grydaki ef al.,
(2024), in a study of bioaerosols in commuter trains and
automobiles, found distinct bacterial and fungal
communities in transport environments and identified
both  human-associated and  outdoor-originating
microorganisms.

Air-conditioning systems are another important factor in
the microbiological quality of vehicle interiors. Although
ventilation and filtration systems are intended to improve
indoor air quality, filters can accumulate dust and
microorganisms during prolonged use. Under favourable
conditions, microorganisms growing on or retained by
filters may subsequently become aerosolized and
contribute to exposure inside the vehicle. Golofit-
Szymczak et al., (2023) investigated air-conditioning
filters from passenger cars and recovered a variety of
potentially infectious and toxigenic fungi, including
species belonging to the genus Aspergillus. The authors
reported measurable fungal contamination of used filters
and indicated that prolonged use of contaminated filters
may contribute to microbial exposure within vehicle
cabins.

The microbial burden of vehicle air may also be
influenced by the effectiveness and maintenance of the
air-conditioning system. Golofit-Szymczak et al., (2019)
demonstrated that servicing and disinfection of
automobile air-conditioning systems can influence
microbial contamination of passenger-car air.

Bacteria constitute an important component of indoor
bioaerosols. They may originate from human occupants,
soil, dust, vehicle surfaces and outdoor air. Human-
associated genera such as Staphylococcus and
Micrococcus may enter indoor air through shedding of
skin, while environmental organisms such as Bacillus

may be introduced through dust and soil particles. The
concentration and diversity of airborne bacteria may
therefore provide useful information about the interaction
between occupants, the vehicle environment and
ventilation conditions. The study by Grydaki et al,
(2024) further demonstrated that transport bioaerosols
contain complex bacterial communities derived from
both human and environmental sources.

Fungi are also important components of indoor and
vehicle bioaerosols. Fungal spores can enter vehicles
from outdoor air and can be introduced through dust,
clothing and other materials. Some fungi are capable of
colonizing damp materials and air-conditioning
components, particularly when moisture and other
favourable environmental conditions are present. Gotofit-
Szymczak et al., (2023) reported several fungal genera in
automobile air-conditioning filters, including Aspergillus,
Penicillium,  Fusarium,  Mucor, Rhizopus and
Trichoderma. Their findings demonstrate that vehicle
ventilation systems can serve as reservoirs for a diverse
fungal community.

The public health importance of indoor bioaerosols is
related not simply to the presence of microorganisms but
also to the type, concentration, viability and
characteristics of the organisms present, as well as the
duration and level of exposure. Certain airborne
microorganisms or their biological components may
contribute to respiratory irritation, allergic reactions or
opportunistic infections, particularly among susceptible
individuals. For this reason, assessment of microbial
contamination in enclosed transportation environments is
relevant to environmental and public health. The World
Health Organization (2021) emphasizes that appropriate
indoor ventilation is an important component of reducing
exposure to airborne infectious particles and improving
indoor air quality.

University shuttle vehicles provide an important setting
for studying indoor bioaerosols because they are
frequently occupied by different individuals and may
operate repeatedly throughout the day. At Rivers State
University, Port Harcourt, shuttle vehicles provide
transportation for students, staff and other members of
the university community. The repeated use of these
vehicles creates opportunities for the introduction,
accumulation and redistribution of microorganisms
within their enclosed interiors. However, information on
the microbial characteristics of indoor air in university
shuttle vehicles in the Nigerian context, particularly

237



Int.J.Curr.Microbiol. App.Sci (2026) 15(10): 236-247

within Rivers State University, remains limited.
Therefore, this study aimed to determine the microbial
diversity of indoor air from shuttles operating within
Rivers State University Campus, Port Harcourt.

Materials and Methods

Study Area

The study was carried out in Rivers State University
campus, Nkpolu-Oroworukwo, Port Harcourt City,
Rivers State, Nigeria.

Sample Collection and Preparation

Air samples were collected from five cars, twice, within
Rivers State University. The Koch’s sedimentation
method also known as the “settling plate” or passive” air
technique was employed. In this method, plates
containing sterile media were exposed in the interior of
the stationed cars sampled. This was to allow microbial
flora in the atmosphere settle on the exposed plates. The
plates were exposed for 15 minutes at each sampled site.

Freshly prepared Nutrient Agar (NA) and MacConkey
Agar (MCA) and Sabouraud Dextrose Aga (SDA) plates
were exposed to the indoor air of the of the sample car
for 15 minutes to allow the air microflora within to settle
on the surface of the medium by gravity. These plates
were transported to the Microbiology Laboratory, Rivers
State University, Port Harcourt and incubated for 24-
48hrs at 37°C for Nutrient Agar & MacConkey, while
SDA plates were incubated at 25°C (room temperature
for four days). Counts were made for plates that show
significant growth at the end of incubation, discrete
colonies on the different media plates were picked and
inoculated onto freshly prepared Nutrient Agar (NA)
plates. Pure cultures of the isolates were obtained by
streaking the isolates on freshly prepared nutrient
medium until it was ascertained that there were no
contaminants.

Enumeration and Isolation of Aeroflora

The colonies from each plate were estimated using the
Koch’s sedimentation formula

a 10000

0.2xmr2xt

A=

Where:

A =Cfuor Sfu

a = Average number of colonies

r = radius of Petri dish

t = time (minute) of exposure f the plate

Microbiology Analysis of the Samples

Enumeration of Total Heterotrophic Bacteria
(THB)

After exposure of the NA and MCA media plate in car
interior for 15 minutes, it was immediately incubated for
24 hours. After incubation period, counts of the ensuing
colonies that grew on NA and MCA were recorded as
colony forming unit per milliliter (Cfu/cm? population)
of the samples, and were used to calculate the total
heterotrophic bacterial THB (Cfu/cm?)

Isolation and Enumeration of Total Fungi Count

After exposure of the fungi plate in car interior for fifteen
minutes (15 minutes), the plates were incubated
immediately for seven (7) days. After which colonies
were enumerated.

Pure culture (sub culture) of Bacteria and Fungi

After enumeration of isolated colonies, discrete colonies
were sub cultured from the primary plate to a fresh
prepared NA and SDA plate to obtain a pure culture.
This is done by sterilizing a wire-loop and inoculating
needle to pick a viable colony and streak into freshly
prepared sterile plates and incubated at 37°C for 24 hours
(bacteria) and 72hours (fungi).

Identification of Isolated fungi

The identification of the isolated fungi was done
macroscopically and microscopically. The gross
morphology of the fungal growth on plates was studied
including their colors, texture, shape and appearance of
colony. A loopful of the fungi was collected and placed
on a clean glass slide. Pure culture was leased and
mounted by placing a drop of lactophenol cotton blue
stain on clean grease-free slide with the aid of a
mounting needle, a loopful of the fungi isolate was
collected and placed on a clean grease free glass slide of
the aerial mycelia from the fungi culture was removed
and placed in a drop of lactophenol. The mycelium was
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well spread on the slide with the needle. A cover slip was
gently placed with little pressure to eliminate air bubbles.
The slide was then mounted and viewed under the light
microscope with low power of x10 and high power of
x40 objective lenses. The results were later compared by
referencing fungal characteristics in the book of fungi
identification manual (Kidd ez al., 2016).

Characterization of Bacterial Isolates

The morphological and biochemical characteristics of the
bacteria isolates were determined using the method of
Cheesbrough  (2006). The morphological and
biochemical test used include: Gram staining and
microscopic examination, catalase, oxidase, motility,
citrate utilization, coagulase, indole production, methyl
red-vogues proskauer (MRVP), starch hydrolysis and
fermentation tests using glucose, lactose, sucrose,
mannitol.

Antibiotic Susceptibility Testing

2ml of normal saline was prepared and sterilized by
autoclaving at 121°C 15psi. After sterilization, the stock
isolates were inoculated into the 2ml sterile normal saline
water and incubated at 37°C for 24 hours. After
incubation, sterile normal saline was added to the culture
so as to adjust the turbidity to the turbidity of a prepared
0.5 McFarland standard (prepared as outlined in the
Clinical and Laboratory Standards Institute manual;
CLSI. The antimicrobial susceptibility testing for all
bacterial isolated from this study was carried following
the Kirby-Bauer Disc Diffusion Method, on Mueller-
Hinton (MH) Agar, according to National Committee for
Clinical Laboratory Standards (NCCLS, 2003). The
bacterial isolates identified were tested with their
respective concentrations (in brackets) for the following
antibiotics; Ciproflox (10ug), Augmentin (30ug), Tarivid
(10ug), Streptomycin  (30pg), Reflacine (10pug)
Nalididixic Acid (30pg), Ceporex (10png), Septrin
(30ug), Norfloxacin (10ug), Levofloxacin (20ug),
Ampiclox (20pg), Chloramphenicol (30pg), Amoxil
(20pg), Rifampicin (20pg), Erythromycin (30pg) and
Ampicilin (30pg)from each isolate, some biochemically
confirmed well-isolated colonies grown on nutrient agar
were transferred into tubes containing 2ml of normal
saline. Isolates were added until it achieved the 0.5-
mcfarland turbidity standards (containing about 1.5 x 108
cfu/ml) then sterile cotton swab was dipped into the
bacterial suspension of 24hours old culture, and the
bacterial suspension were swabbed uniformly using

sterile swab stick over the surface of already prepared
Mueller-Hilton Agar (MHA) plate. The plates were held
at room temperature for 5-10mins to allow drying.
Antibiotics discs with known concentration of
antimicrobials were placed, and the plates were incubated
for 18-24 hours at 37°C. The diameters of zone of
inhibition were recorded to millimeter and classified as
resistant (R), intermediate (I) and susceptible (S)
according to published interpretive chart (CLSI, 2024).

Results and Discussion

The mean microbial load for indoor air from different car
samples is presented in Table 1. result shows that for
Total Heterotrophic Bacteria (THB) all samples except
S2 and S4 were significantly different. For Total
Heterotrophic Fungi (THF), there was no significant
difference = amongst the samples. For Total
Staphylococcus Count (TSC), all samples except S1, S2
and S5 were significantly different.

The percentage of occurrence of bacterial isolates from
all samples is presented in the Table 2. Results shows
that Pseudomonas sp. had 18.4%, Staphylococcus sp. and
Bacillus sp. had 27.3% occurrence respectively while
Enterococcus sp., Streptococcus sp. and Micrococcus sp.
had 9% occurrence respectively.

Percentage of occurrence of fungi isolates from all
samples is presented in Table 3. Results shows that
Aspergillus sp., Mucor sp. and Trichoderma sp. had 10%
occurrence respectively, Penicillium sp. and Rhizopus sp
had 20% occurrence respectively and Fusarium sp. had
30% occurrence.

Table 1 presents the mean microbial load from the indoor
air of five shuttles operating within Rivers State
University, Port Harcourt. The total heterotrophic
bacterial (THB) count ranged from 2.1 + 0.07 x 103
CFU/min-m? in to 6.6 = 0.40 x 10° CFU/min-m?.
Notably, the counts indicate that several of these
differences were statistically significant at P < 0.05,
while the overall P-value of 0.00 confirms a significant
difference in bacterial load among the shuttle samples.

The highest THB count recorded in S4 may be related to
differences in passenger occupancy, ventilation, cleaning
frequency, dust accumulation or the general maintenance
condition of the vehicle. This interpretation is supported
by evidence that ventilation can substantially influence
microbial ~ concentrations in  vehicle interiors
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(Luksamijarulkul et al, 2005; Dybwad et al, 2012).
Thus, differences in ventilation levels between the Rivers
State University shuttles may partly explain the variation
in bacterial loads observed in the present study.

The total heterotrophic fungal (THF) count ranged from
0.35 £ 0.07 x 10* SFU/min-m? to 5.0 + 0.60 x 10°
SFU/min-m2?. However, unlike THB and TSC, the P-
value of 0.492 indicates that the differences in fungal
counts among the shuttle samples were not statistically
significant (P > 0.05).

Although the differences were not statistically
significant, the relatively high fungal load observed in S3
is noteworthy. Airborne fungi are important components
of indoor bioaerosols, and their spores can be transported
through air, dust and ventilation systems.

A study of fungal contamination in public transportation
environments reported that airborne fungi were
widespread in transport systems and identified
Aspergillus as a potentially important fungal group of
concern to passengers (Baboli et al., 2024).

The total Staphylococcus count (TSC) ranged from 0.90
+ 0.14 x 10®* CFU/min-m? to 2.6 £+ 0.14 x 10°> CFU/min-
m?. The overall P-value of 0.00 indicates that the
differences in TSC among the shuttle samples were
statistically significant. The relatively high TSC in S3
could be associated with greater passenger density,
frequent human contact with interior surfaces, inadequate
ventilation or prolonged vehicle use. This agrees with the
findings of Grydaki et al., (2024), who reported that
transport microenvironments contain a mixture of
human-associated microorganisms and microorganisms
originating from outdoor environments.

An important feature of the present findings is that S3
recorded the highest THF and TSC but not the highest
THB, whereas S4 recorded the highest THB but the
lowest THF and TSC. This indicates that the three
microbial parameters did not necessarily increase or
decrease together. The differences may reflect variations
in environmental conditions within individual vehicles,
including ventilation, passenger occupancy, temperature,
relative humidity, dust accumulation, cleaning practices
and air-conditioning maintenance. Indeed, microbial
contamination of automobile air-conditioning systems
has been shown to vary with maintenance conditions, and
servicing of such systems can influence microbial
contamination (Gotofit-Szymczak ef al., 2019).

Table 2 shows the percentage occurrence of bacterial
isolates from the indoor air of the shuttle vehicles
investigated within Rivers State University, Port
Harcourt. A total of 11 bacterial isolates belonging to six
genera were reported, showing that the indoor air of the
university shuttles contained a relatively diverse bacterial
population. The isolates identified were Pseudomonas
sp., Staphylococcus sp., Enterococcus sp., Bacillus sp.,
Streptococcus sp. and Micrococcus sp.

Staphylococcus sp. and Bacillus sp. were the most
frequently recovered organisms, with 3 isolates each
(27.3%). Pseudomonas sp. was the second most
frequently isolated organism, with 2 isolates representing
18.4% of the total isolates. Enterococcus sp.,
Streptococcus sp. and Micrococcus sp. each accounted
for 1 isolate (9.0%), making them the least frequently
isolated bacterial groups.

The predominance of Staphylococcus is not unexpected
in an enclosed passenger environment because
staphylococci are commonly associated with human skin
and mucous membranes and can consequently be
introduced into indoor air through skin shedding,
respiratory activities and direct contact with vehicle
surfaces. This can be related to the report of Grydaki et
al., (2024).

Similarly, the relatively high occurrence of Bacillus sp.
(27.3%) may be associated with the environmental
distribution and persistence of members of this genus.
Bacillus species are widely distributed in soil, dust and
other environmental habitats, and their ability to produce
resistant endospores enables them to survive
unfavourable environmental conditions. Grydaki et al,
(2024)  similarly = demonstrated that  microbial
communities in commuter transport environments
contain organisms associated with outdoor environments
in addition to human-associated microorganisms. The
occurrence of Micrococcus in the shuttle-air sample is
consistent with previous investigations of indoor air.
Kooken et al, (2012) reported that Micrococcus,
particularly M. luteus, is commonly associated with
indoor air and human skin.

Differences in bacterial occurrence among indoor
transport environments may be influenced by several
factors, including passenger density, ventilation,
frequency of vehicle cleaning, duration of operation, dust
accumulation, humidity and air-conditioning
maintenance.
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Figure.1 Percentage Occurrence of Bacterial Isolates from all Samples
30 -
25 -
20 -
15 -

10 - H Number

W Percentage

Figure.2 Percentage of Fungal Isolates from all Samples
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Table.1 Mean Microbial Load of the Car Indoor Air

Sample Code | THB (x10°) (Cfu/ | THF (x10°) (Sfu/min- | TSC (Cfu/min-m?)
min-m?) m?)

S2 5.9+0.21* 1.5+0.14% 1.940.14°

S4 6.6+0.4* 0.35+0.07° 0.90+0.14¢

p-value 0.00 0.492 0.00

Means that do not share a letter are significantly different (P<0.05)
Key: THB = Total Heterotrophic Bacteria, THF = Total Heterotrophic Fungi, TSC = Total Staphylococcus Count

Table.2 Percentage Occurrence of Bacterial Isolates from all Samples

Organisms Number Percentage (%)
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Table.4 Susceptibility Pattern of Pseudomonas sp. Isolated

Antibiotics (Con.pg) Pseudomonas sp (2)

\
CiroloacinGiiy 160 0000)

Amoxacllhn(30pg) 0(0.00) 0(0.00) 2(100)

|
|

Table.5 Susceptibility Pattern of Bacillus spp. and Staphylococcus spp. Isolated

Antibiotics (Con.ug) Bacillus (3) Staphylococcus (3)

|

|
|
Erythromycin(ogg | 0000 1033)
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Table.6 Susceptibility Pattern of Enterococcus sp. and Streptococcus sp. Isolated

Antibiotics (Con. p_g) Enterococcus (1) Streptococcus (1)

Gentamycinclosg
\ \ \

é

\ \ \

Table.7 Susceptibility Pattern of Micrococcus sp.

Antibiotics (Con.ug) Micrococcus sp. (1)

Peﬂoxacin(lﬂpg) 0(0.00) 1(100) 0(0.00)

C1proﬂoxac1n(10,ug) 0(0.00) 1(100) 0(0.00)
Septrin(30.:g) 1(100) 0(0.00) 0(0.00)
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Gotofit-Szymczak et al, (2023) demonstrated that
automobile air-conditioning filters can accumulate
substantial microbial contamination and may serve as
sources of microbial exposure within vehicle cabins.

Table 3 shows the percentage occurrence of fungal
isolates from the indoor air of the Rivers State
University shuttle vehicles. A total of 10 fungal isolates
belonging to six genera were reported, indicating
appreciable fungal diversity within the shuttle
environment. Fusarium sp. was the most frequently
isolated fungus, with 3 isolates (30%), followed by
Penicillium sp. and Rhizopus sp., with 2 isolates each
(20%). Aspergillus, Mucor and Trichoderma each
occurred once, representing 10% of the total isolates.
The predominance of Fusarium sp. may reflect its
widespread environmental distribution, particularly in
soil, plant materials and dust, which can enter shuttle
interiors through open doors, windows, footwear and
clothing. The occurrence of Penicillium, Aspergillus,
Mucor and Rhizopus is also consistent with the presence
of airborne fungal spores in indoor environments. Recent
study has demonstrated that public transport
environments can harbour diverse fungal communities,
with genera such as Aspergillus and Penicillium among
the fungi encountered in transport environments (Baboli
et al, 2024). Similarly, fungal contamination of
automobile  air-conditioning systems has been
documented, with potentially important mould species
recovered from vehicle filters (Gotofit-Szymczak et al.,
2023).

Table 4 presents the antibiotic susceptibility pattern of
the two Pseudomonas sp. isolates from the indoor air of
the Rivers State University shuttle vehicles. The isolates
showed complete susceptibility (100%) to Amoxacillin.
In contrast, Tarivid showed that the Pseudomonas
isolates (100%) were resistant. The occurrence of
resistant Pseudomonas isolates is important because
members of this genus possess several intrinsic and

acquired mechanisms of antimicrobial resistance,
including reduced outer-membrane permeability,
multidrug  efflux systems, antimicrobial-modifying

enzymes and, in some strains, acquired resistance
determinants (Pang et al., 2019).

Table 5 presents the antibiotic susceptibility pattern of
three Bacillus spp. and three Staphylococcus spp.
isolated from the indoor air of Rivers State University
shuttle vehicles. The Bacillus isolates showed 100%
susceptibility to Ampiclox and Ciprofloxacin. However,
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the isolates were 100% resistant to Septrin. The
predominance of susceptibility to Ciprofloxacin and
Ampiclox suggests that these agents retained activity
against the Bacillus isolates, whereas the complete
resistance to Septrin indicates reduced effectiveness of
this antimicrobial against the isolates tested.

The Staphylococcus isolates similarly showed a mixed
susceptibility pattern. Ampiclox was the most active
agent, with 100% susceptibility. Conversely, the isolates
were 100% resistant to Amoxicillin and Septrin. The
resistance observed among the Staphylococcus isolates is
noteworthy because antimicrobial resistance among
staphylococci can arise through acquisition of resistance
genes and selective pressure associated with
antimicrobial exposure (Murray et al., 2022).

The complete susceptibility of both Bacillus and
Staphylococcus isolates to Ampiclox is an important
finding, although it should be interpreted within the
limitations of the small number of isolates tested.
Conversely, the 100% resistance of both organisms to
Septrin suggests that this agent was ineffective against
all six isolates. The occurrence of resistance to multiple
antibiotics among bacteria recovered from an indoor
transport environment is of environmental-health interest
because resistant organisms may circulate between
contaminated surfaces, air and human occupants.

Table 6 presents the antibiotic susceptibility pattern of
one Enterococcus sp. and one Streptococcus sp. isolated
from the indoor air of Rivers State University shuttle
vehicles. The Enterococcus isolate showed 100%
susceptibility to Gentamycin, Amoxicillin and
Erythromycin, while it was resistant to Rocephin and
Septrin (100% each).

In contrast, the Streptococcus isolate was 100%
susceptible to Ampiclox, Rocephin, Erythromycin and
Septrin, while it was resistant to Pefloxacin, Zinnacef
and Ciprofloxacin.

The contrasting responses between the two isolates
demonstrate that closely related Gram-positive cocci
from the same environmental setting may exhibit
substantially  different antimicrobial susceptibility
profiles. This may be associated with differences in
intrinsic  resistance  characteristics and acquired
resistance mechanisms. Antimicrobial resistance among
enterococci is of particular concern because these
organisms possess intrinsic resistance to several
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antimicrobial agents and can acquire additional
resistance determinants through horizontal gene transfer
(Miller et al., 2014).

The 100% resistance of the FEnterococcus isolate to
Rocephin (ceftriaxone) is consistent with the well-
established intrinsic  reduced susceptibility of
enterococci to cephalosporins. Enterococci possess
mechanisms that make cephalosporins generally
ineffective for treatment of enterococcal infections
(Miller et al, 2014). The resistance observed with
Septrin is also mnoteworthy, although susceptibility
testing of enterococci requires careful selection of
appropriate agents and interpretive criteria.

Table 7 shows that the Micrococcus sp. isolated from the
indoor air of the shuttle exhibited a mixed antimicrobial
susceptibility pattern. The isolate was susceptible to
gentamycin, amoxicillin and erythromycin and was
resistant to Rocephin and Septrin.

The result from the present study can be compared with
findings from other studies of airborne bacteria. Tamsi et
al., (2022) investigated antibiotic resistance among
airborne bacteria in a hospital environment and reported
that Micrococcus isolates demonstrated a particularly
high level of resistance to ampicillin, with 95.2% of the
isolates resistant to ampicillin. This contrasts with the
present finding, where the Micrococcus isolate was
reported as susceptible to amoxicillin. The difference
may reflect variation in the particular Micrococcus
strains, environmental sources, antimicrobial exposure
histories, geographical location, or testing procedures.

In conclusion, the shuttles within the Rivers State
University Campus harbour potentially pathogenic
bacteria and fungi and the isolation of specific bacteria
such as Staphylococcus sp., Bacillus sp. and
Pseudomonas sp. in these sampled shuttles, shows the
potential public health risk associated with them. The
occurrence of these bacteria species in this study could
be attributed to improper cleaning methods, absence of
any form of disinfection after trips, poor environmental
conditions where these shuttles station and load
passengers, passenger attitude of disposing edibles
indiscriminately in these shuttles, high density of
passengers and inappropriate hygiene practice by car
owners and users.

The susceptibility pattern reported in the present study
especially the resistance to certain antibiotics,
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reemphasizes the need towards regulated antibiotic use
especially within a university campus. This study has
demonstrated that campus shuttles can serve as a
conducive medium for transmission of potentially
pathogenic microorganisms, it is important that
individuals be informed of the health risk and take
necessary safety precaution including regular cleaning
and disinfection of surfaces to reduce the microbial load
in the shuttle indoor air, dump sites close to where cars
are stationed should be cleared at short intervals and
shuttle owners/users should consciously keep a hygienic
environment during and after transit to prevent a
possible public health crisis.
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