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Carrier rate of nasal pathogens of workers in Feeds and Flour Mill Ewu, Edo State, Nigeria 

Enweani I.B., and E.C. Ikuenobe. Department of Microbiology, Faculty of Natural Science, Edo State 
University, P.M.B. 14 Ekpoma, Edo State. 

 

Out of 100 persons working in Feeds and Flour Mill, whose nasal swabs were collected, 29 (29%) 
yielded some bacteria. Blood agar and chocolate agar were the media employed for culturing. The 
bacterial isolates included Staphylococcus aureus (20%), Streptococcus pneumoniae (4%), 
Haemophilus infleunzae (3%) and Neissseria meningtidis (2%). The most frequently isolated 
bacterium was S. aureus obtained mainly from the workers in the mill department. There were no 
isolates made from workers in transport and marketing departments. The age group between 26-30 
and 31-35 had the nasal bacteria isolated from them. The antimicrobial susceptibility test indicated 
that there were difference in the sensitivity and resistant patterns of the isolates. 

Introduction 

Nasopharynx is known to harbour some 
microorganisms which could be pathogenic 
organisms without any overt disease but contacts 
with such persons may likely lead to acquisition 
of the infection as observed by Pether et al 
(1988). It has also been documented that some 
of the normal flora of the nostrils can cause the 
host some problems under certain suitable 
conditions. 

The carriage of Staphylococcus aureus by some 
individuals make them more prone to skin 
infections and operative complication caused by 
this organisms that non-carriers (Daniel, 1977). 
Staphylococcus aureus is a common cause of 
acute pyosgenic infection, endocarditis, 
osteomyelitis, mastitis, bronchopneumonia and 
even fatal septicaemia in man (Kosmidis et al., 
1988; Ikeh et al., 1993). Nasal carriage of S. 
aureus in young children has been widely 
studied. It is found to be lower in adult than in 
children (Noble et al., 1964; 1967). A carrier 
rate of 23.3% nasal and 4.6% throat was 
reported amongst pregnant women (Ogunbi et 
al., 1977). Paul et al. (1982), reported the 
carriage rate of S. aureus in a hospital 
environment to be 50%. A carriage rate of 
56.4% S. aureus in student’s population of 
University of Ife was reported by Lamikanra et 

al. (1985). In Ekpoma, Osuinde et al. (1996) 
reported 27.3% nasal carriage of S. aureus while 
3.3% had it both in their nostrils and throats 
among the Edo state University students. 

The Streptococcus species that are commonly 
encountered in the nose which can cause harm to 
carriers included Strep. pyogenes and Strep. 
pneumoniae. Up to 10% of healthy patients have 
Strep. pyogenes in their pharynx and it is 
sinusitis, otitis media, bacteriaemia, meningitis 
and pneumonia. Its spread in hospitals and 
surgical wounds is common (Kehoe, 1991). 
Streptococcus pneumonia is responsible for 
lower respiratory tract infection, septicemia and 
meningitis. 

In case of carriage of Haemophilus infleunzae 
which usually colonize a healthy respiratory 
tract in patients with chronic obstructive airways 
disease, bronchiectasis or oycstic fibrosis, this 
organism may cause low damage to the 
mucociliary cleaning mecahinsm. This enables 
the organism to colonize the lower airways. 
Chronic infections may result as chronic 
inflammation and further damage to the 
respiratory tract occurs (Finch, 1984). 
Haemophilus inflenzae constitute 10% of the 
bacteria flora of the respiratory tract with 
noncapsulated H. influenza predominating. 
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Carriers of Neisseria meningitidis could also be 
susceptible to meningitis. This organisms is 
isolated from the nasopharynx of up to 30% of 
healthy individuals and may be classifies as 
commensals of the human respiratory tract 
(Virji, 1996). The results of the work carried out 
by Enweani et al., (1993) showed that 7.4% of 
normal population in Jos had N. meningitides in 
their nasopharynx. 

Meningitides in a population is constantly 
changing making prediction of an outbreak 
difficult. Also the emergence of serogroups 
formerly considered non-virulent as agents of 
meningococcal infections could cause a setback 
in prompt diagnosis. Continuous surveillance is 
necessary in communities since human carriers 
are the major reservoir of the organisms. 
Victims of the epidemics cut across all age 
groups and social backgrounds, but some 
conditions such as inherited deficiency of 
various proteins, over predisposing factors to 
this disease. This work was carried out to 
ascertain carrier rate of nasal pathogens in feeds 
and flour mill workers. 

Materials and methods 

Specimen collection and isolation procedures 

Nasopharyngeal swabs were collected from each 
of 100 apparently healthy feeds and flour mill 
workers in Ewu, Edo State, Nigeria. Sterile 
cotton swab sticks were employed for sampling. 
Blood and chocolate agar plates were inoculated 
and incubated in 10% CO2 at 37% for 24 to 48 
hours. Suspected colonies were subcultured and 
standard schemes were employed for 
identification (Cowan and Steel, 1974). 

Antimicrobial susceptibility testing 

The disc impregnated method was used for 
susceptibility testing. Commercially prepared 
antibiotic sensitivity discs were used for the 
experiment. Evidence of zones of inhibitions 
were observed and measured after overnight 
incubation. 

Results 

Twenty-nine (29%) of the 100 apparently 
healthy workers of Feeds and Flour mill were 
found to carry some bacteria made up of S. 
aureus (20%), Streptococcus pneumoniae (4%), 
Haemophilus infleunzae (30%) and Neisseria 
meningtidis (2%) in their nostrils. Eighteen 
(90%) out of the twenty positive S. aureus 
carriers were working in the milling departments 
of the company and 26 (89.6%) of the total 
positive isolates were still engaged in the milling 
departments (Table 1). The isolates of H. 
influenza and N. meningitides were made from 
workers in the milling department. One of the 
isolates of N. meningitides was capsulated strain 
while the other strain was not. Details of 
carriage by age are shown in Table 2. The 
antimicrobial susceptibility pattern of the 
bacterial isolates from the nasal swabs is shown 
in Table 3. 

Discussion 

The organisms isolated from this survey namely 
Staphylococcus aureus, Streptococcus 
pneumonia, Haemophilus influenzae and 
Neisseria meningitidis are usually found in the 
respiratory tract of humans. Man is the principal 
reservoir of pathogenic Staphylococci and the 
anterior nares is the primary nidus for 
pathogenic Staphylococci in the human body. 
This showed that the carriage of these organisms 
by these workers is not surprising. The nasal 
carrier rate of these organisms was 29%. This 
low frequency is not surprising because the 
sampling was carried out in the rainy season. 
The carrier arte of the bacterial isolates showed 
the highest frequency (46.4%) among the 
workers in the milling department. This could be 
attributed to high and constant exposure of these 
workers to the dust from the mills. It could also 
be due to the overalls (working clothing) which 
are not usually washed and disinfected on daily 
basis. The workers also exchange the working 
clothing among themselves. The carriers’ rate of 
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S. aureus from this study was 20%. This closely 
agrees with the report of Ogunbi et al (1977) 
who reported a carrier rate of 23.3% although 
their work was on a different population 
(pregnant women). The present study contrasts 
with the earlier studies carried out by Paul et al 
(1982). Lamaikanra et al (1985) and Osuinde et 
al (1996) where they all reported higher 
frequency of 50%, 56.4% and 27.3% 
respectively. The lower frequency of isolation 
could also be attributed to the use of some nose 
masks ny the workees, during milling 
operations. The present work agrees with the 
earlier findings of Noble et al (1964, 1967) that 
S. aureus nasal isolation decreases with 
increases in age (Table 2). Only 1 (12.5%) of the 
workers sampled in the canteen yield S. aureus. 
This indicates lesser chances of the food and 
pastries prepared in the factory canteen being 
contaminated which could lead to outbreak of 
Staphylococcus pneumonia showed a frequency 
of 4% and was isolated from workers in the mill 
(35%) and workshop (1%). This contrasts the 
report of Kehoe (1991) who reported a carrier 
rate of 10%. Haemophilus influenzae yielded a 
carrier rate of 3% and all the isolate were 
obtained from the workers in the mill. This 
differed from 10% rate of isolation reported by 
Finch (1984). The low carrier rate of N. 
meningitides (2%) from workers in the mill who 
reports of Pether et al. (1988) who reported 
23.1%; Gugnani and Ugonabo (1989) with 
report of 18% and 14.8% in Maiduguri and 
Nsukka respectively; Enweani et al ., (1993) 
with a report of 7.4% from Jos and Virgi (1996) 
who recorded 30% although Pether et al (1988) 
and Virji (1996) are records from temperate 
climates. One of the N. meningitides isolated 
was a capsulated strain while the other one was 
encapsulated. It is worthy to note that a woman 
died of meningitis caused by N. meningitides 
during the rainy season.  So, the low rate of its 
isolation during the rains should not be taken for 
granted. Studies on meningococcal strains from 

African epidemic outbreaks show that the clonal 
characteristics of carrier and disease isolates are 
similar. Isolates from carriers are often 
capsulate, but capsulate bacteria are also found 
in the nasopharynx of carriers. Investigations on 
the toxicity of carrier and case isolates in vitro 
indicate that both possess the capacity to damage 
human endothelial cells: multiple 
meningococcal components (pili and 
lipopolysaccharide) act together to destroy 
endothelial integrity, a feature commonly 
observed during meningococcal septicaemia. 
Generally, the low rate of bacterial isolation 
from the nasals should not be surprising because 
the sampling was carried out in a food 
processing company. Interesting, no bacterial 
isolates were made from the nostrils of workers 
in transport and marketing departments. It could 
be due to little or no exposure to the dust from 
the mills. Only males and one female were 
sampled therefore sex in relation to carrier rate 
could not be considered. 

Based on the in vitro antimicrobial susceptibility 
studies (Table 3) and pharmacodynamic 
considerations, different organisms seemed to be 
susceptible to different types of antimicrobial 
agents. The resistance of S. aureus isolates to 
penicillin and ampicillin could be due to beta-
lactamase production and indiscriminate use of 
antibiotics. This agrees with the findings of 
Osuinde (1996). Indiscriminate use of antibiotics 
and self medication should be discouraged. 

This study has shown that even during the rains 
that healthy individuals still harbor these 
potential pathogens in their nasals which 
normally increase tremendously as the cold dry 
seasons set in. it is suggested that people 
working in the mills should take precaution and 
improve on their personal hygiene to reduce 
nasal carriage of S. aureus. 
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Table 1: The frequency of bacterial isolate in relation to the departments 

 

Table 2 Nasopharyngeal carriage of the isolates by age group 

Age group (years) No. sampled No. positive (%) No. positive for S. 
aureus (%) 

20-25 8 0 0 
26-30 29 15 (51.7) 12 (41.3) 
31-35 30 14 (46.6) 8 (26.1) 
36-40 16 0 0 
41-45 13 0 0 
46-50 4 0 0 
Total 100 29 (29) 20 (20) 
 

Table 3: Antimicrobial susceptibility pattern of the bacterial isolates from nasal swabs 

Bacterial isolates Sensitive Resistant 
Staphylococcus aureus Ofloxacin, ciproxin, genticin, 

ceftraxone, tetracycline, 
ceftazidime, cloxacillin, 
erythromycin and cotrimoxazole 

Penicillin, ampicillin, 
chloramphenicol 

Streptococcus pneumoniae Ampicillin, streptomycin, 
chloramphenicol, cloxacillin, 
ofloxacin, ciproxin, gentamicin, 
ceftazidime, ceftriaxone 

Tetracycline, cotrimoxazole 

Haemophilus influenzae Cotrimoxazole, ofloxacin, 
ciproxin, genticin, ceftazidime, 
ceftriaxone, streptomycin, 
tetracycline 

Penicillin, cloxacillin, ampicillin, 

Neisseria meningitidis Carbencillin, erythromycin, 
streptomycin, chloramphenicol, 
penicillin, ampicillin, cloxacillin, 
gentamycin 

Cotrimoxazole 

 

 

Department 

 
No. 
sampled 

No isolated (%) 

S. aureus S. 
pneumoniae 

H. 
influenzae 

N. 
meningitidis 

Total (%) 

Mills (Maize, central 
silo, feed & Flour) 

56 18(32.1) 3(5.4) 3(5.4) 2(3.6) 26 (46.4) 

Workshop 14 1 (7.1) 1 (7.1) - - 2 (4.3) 

Canteen 8 1 (12.5) - - - 1 (12.5) 

Transport 12 - - - - 0 

Marketing 10 - - - - 0 

Total 100 20 4 3 2 29 (29) 
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