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ABSTRACT

Salmonellosis is a major public health problem @veloping countries and is associated with highbitbties and

mortalities. The study aimed at isolating, charaiciag and determining the antibiotic susceptilyildf Salmonella
species from stool samples of patients attendirggthospitals in Zaria. A total of 219 stool sanspheere collected
from suspected enteric fever patients. The sample® cultured and isolates characterized and aaotibi

susceptibility pattern determined. Out of the 2&Mnples, 14 yielded positive for Salmonella accanfior a

prevalence of 6.4%. With respect to gender and agde and patients belonging to age group 0-9 weumd to

have the highest Salmonella infection with 64.3% 48% respectively. The antibiotic susceptibilégting showed
good susceptibility of Salmonella isolates to @efohe, ciprofloxacin, gentamicin and chloramphehi¢tmwever
the isolates demonstrated poor susceptibility teatycline, amoxicillin and cotrimoxazole. In addit, 64.3% of
the Salmonella isolates were multidrug resistamttilfiotic susceptibility test should be conducted $almonella
isolates periodically to monitor development ofisemnce.

Key words: PrevalenceSalmonella characterization, antibiotic, susceptibility.

INTRODUCTION

Salmonellaremains one of the major pathogenic bacteria of dngmas well as animals [1]. Its impact as an
important public health problem is felt worldwidarpcularly in developing countries [2]. Salmonsibis a disease
caused bysalmonellaspecies and species 8almonellahave been implicated as aetiologic agents of gasteuitis,
septicaemia and enteric fever. Symptoms range frolch self limiting diarrhoea, abdominal pain, heelde, fever,
chills, malaise, body aches, nausea and vomitiigsametimes reactive arthritis lasting from 1 tdays [3][4] to
severe diarrhoea that requires hospitalization [5].

Most Salmonellainfections are due to ingestion of contaminateddéosuch as milk, dairy products, poultry and
poultry products, pork, beef, sea food, fresh $ujtice and vegetables [6][7]. Humans get infedigdngesting
these contaminated foods and water or coming itacbmvith faeces and or urine of infected persars animals.
The groups of people at higher risk for infectiore ahildren, infants, pregnant women, elderly peoahd
immunocompromised persons. Stool serve as an imoreservoir ofSalmonellaserovars and humans shed
Salmonellanainly through the stool [8].

One of the most important steps towards controlbagterial infections in the 21s¢ntury is the development and
use of antibiotics [8]. However, the subsequent rgeree and spread of antibiotic resistance in pthic
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organisms have made many currently available antidsi ineffective [9]. High rates of resistance S#lmonella
serovars to conventional antibiotics such as artipicchloramphenicol, tetracycline, cotrimoxazgtémethoprim-
sulfamethoxazole) and other newer antibiotics (gwnes and extended-spectrum cephalosporins) haee b
reported with increasing frequency in many areathefworld [10]. Infections caused by these resis&almonella
and other resistant pathogens have resulted irfiseymt morbidity and mortality and escalating Hbatare cost
worldwide [11][12]. The dynamics of the pathogemnwadl as the trend in antibiotic resistance patteary greatly
from country to country and need to be subjectedregular study to ascertain the effectiveness afgdr
administration and response, which forms the Hasithis study. Moreover, data obtained from thedgtwill also
provide knowledge on the burden 8falmonellainfections in Zaria in addition to providing infoation on
antibiotics most effective o8almonella

MATERIALS AND METHODS

Study Area and Population The study was conducted in Zaria, a cosmopostdyurb in Kaduna State and ancient
city home to the Zaria Emirate. The residents aain Hausas with a great number of migrants froosnpart of
the country owing to the various institutions lazhtin the city. The combination of the indigent piapion,
prominently an agrarian and animal rearing comnyuag well as a mix with the people from other parftghe
country that came to settle provides a blend thgiaicts of the infrastructure as well as lifestytel sanitary
conditions as evident in most communities. Thesnados often give rise to congestion and attendast of
spread of pathogens suchSsmonellaspecies.

Study Design:The study was a hospital based cross-sectionay stuathich three health care facilities were listed
Patients’ selection was based on presentation mpsyms of enteritis and enteric fever, patientguised with
typhoid fever by the widal reaction, diarrhoea ajabtroenteritisThe health facilities include: Hajiya Gambo
Sawaba General Hospital, Major Ibrahim Babangidalulahi General Hospital and Saint Luke's Anglican
Hospital. Ethical approval was obtained from theividual hospitals as well as informed consent frime
participants before commencement of the studies.

Sample Size:
The sample size of the study was determined usprg\dous prevalence rate of 14.3% in Zaria [13].

Z2XP(1-F)
=

N

Where N = Number of samples to be collected
Z = Confidence level at 95% (standard value o6)L.9
d = Margin of error at 5% (standard value of 0.05)
P =Prevalence rate

(1.96)% X0.143 (1-0.143)

0.05x0.003
. 3.8416X0.143(0.857 )

0.0025

Therefore; N=

=188.3

From the above computation, number of samples tcoblected is 188; however a total of 219 stool gkes were
collected for the study from patients in the selddtospitals.

Sample Collection and Analysis

A total of 219 stool samples were collected frontigrds of all age groups attending the three setehbspitals in
Zaria into sterile stool sample containers andspanted to the Laboratory in well insulated colc.b&ach of the
samples were first inoculated in selenite F brdtB7AC for 6-8h, followed by subculturing on Bismuth Bhite
Agar for 24h at 3C. PresumptiveSalmonellacolonies were characterized using various biochahtasts which
include: carbohydrate fermentation test (in triplgar iron agar), citrate utilization test, indalegase and motility
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test. The isolates were confirmed using a commiebatechemical Characterization kit (Microgen GN-Hystem).
Antibiotic susceptibility was performed by Kirby-Ber disk diffusion technique on Mueller Hinton agas
recommended by Clinical and Laboratory Standardsitite [14]. The antibiotics used were amoxicil{itOug),
cefotaxime (3Qg), ciprofloxacin (g), chloramphenicol (3@Qy), cotrimoxazole (25g), gentamicin (30g) and
tetracycline (3Qg). The disc diffusion susceptibility tests wereenpreted as resistant, intermediate susceptilde an
susceptible according to the guidelines providedhieyClinical and Laboratory Standards Institi#echerichia coli
ATCC 25922 was used as the control organism.

RESULTS

Out of the 219 samples, Balmonellaspecies were identified accounting for a prevadenic6.4%. A prevalence
of 43%, 36% and 21% were obtained for Hajiya Ganlaavaba General Hospital, Major Ibrahim Babangida
Abdullahi General Hospital and Saint Luke’s Angtiddospital respectively. In addition, with respexgender and
age group, male and patients belonging to the agepgd-9 were found to have the highBsimonellainfections
with 64.3% and 43% respectively. All ti&almonellawere sensitive to cefotaxime, ciprofloxacin andtgercin
except eight intermediate level isolates. Susciipyilmf 78.6%, 71.4% and 64.3% was observed farailoxacin
and chloramphenicol, gentamicin and cefotaxime eetyely. Salmonellaisolates were 78.6%, 64.3% and 50%
resistant to tetracycline, amoxicillin and cotrira@ele respectively. A total of 64.3% of tls&almonellaisolates
were multidrug resistant.

Table 1 Prevalence oSalmonella species with respect to the study hospitals

Hospitals Number examined  Positive cases  PercentageP-value

HGSGH 73 6 43% 0.000*
MIBAGH 73 5 36%
SLAH 73 3 21%
Total 21¢ 14 10(%

Key: *Statistically significant; HGSGHHajiya Gambo Sawaba General Hospital; MIBAGMIajor Ibrahim Babangida Abdullahi General
Hospital; SLAH Saint Luke’s Anglican Hospital

Table 2 Prevalence oBalmonella species with respect to gender of patients

Gender  Number examined  Positive cases  Percentage value

Male 120 9 64.3% 0.156*
Female 99 5 35.7%
Total 219 14 100

Key: *Statistically not significant

Table 3Prevalence ofSalmonella species with respect to age group

Age group  Number examined  Number of positive  Percéage  P-value

0-9 83 6 43% 0.000*
10-19 36 2 14

20-29 25 1 7%

30-39 17 1 7%

40-49 21 1 7%

50-59 23 1 7%

60 & above 14 2 14%

Total 219 14 100

Key: *Statistically significant

Table 4 Antibiotic Susceptibility Pattern of Salmonella Isolates

Antibiotics (pg) Percentagt
Resistance Intermediate susceptible  Susceptible

Amoxicillin (10) 64.3 7.1 28.6
Tetracycline (30) 78.6 0 214
Gentamicin (30) 0 28.6 714
Cotrimoxazole (25) 50 0 50
Cefotaxime (30) 0 35.7 64.3
Ciprofloxacin (5) 0 214 78.6
Chloramphenicol (30) 14.3 7.1 78.6
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Table 5: Multidrug Resistance Patterns ofSalmonella Isolates

No. of antibiotics  Resistance Pattern  No. of Isolas  Percentage

Two AML, SXT 1 7.1
AML, TE 2 14.3
Three AML, TE, SXT 1 7.1
AML, TE, SXT 3 21.4
Four AML, TE, SXT, C 2 14.3
Total 9 64.3%

Key: AML-Amoxicillin; TE-Tetracycline; SXT-Cotrimexole; C-Chloramphenicol
DISCUSSION

From the study conducted, a prevalence of 6.4%okéasined forSalmonellaspecies. However, our prevalence is
lower when compared to the studies conducted inoK@ag.7%) [4], Addis Ababa (13.6%) [1] and Keny®Y&)
[15]. However, our prevalence is higher than tHataimed in Abuja (2.3%) [16]. The differences im threvalence
between this and earlier studies could be explaiwbdn factors such as differences in study timegiemjic,
environmental and geographical variation are carsidl

The patients in the age group 0-9 were found teehte highesBalmonellainfection. This agrees with earlier
findings of Abdullahiet al [17] and Mengistiet al. [18] who reported higher infection rate in chddr However
our result is contrary to the findings of Ohaleteal, [19] who reported higher infection rate in mieldhged
persons. This could be due to the under developadune system of children which makes them more eton
Salmonellanfection as few cells are required to initiateeiction. The low infective dose of bacilli neededritiate
infection makes exposed children easily infected].[2

Male were observed to have a higher infection tlz@ female. This conform to the findings of Ohalktal, [19]
and Ifeanyiet al [16] who reported higher infection rate in mdian in female. However, higher infection rate in
female than in male have also been documented The]differences in the isolation rateQdlmonellebetween the
two genders could be due to differences in levélygfiene, awareness, occupation and behaviourarfac

All the Salmonellaisolates were sensitive to Cefotaxime, Ciprofloraand Gentamicin except eight intermediate
level isolates. However, contrary to our studyjstasce of 2.5% was reported against Ciproflox&girGordanaet

al. [21]. In addition, 94.73% and 55.6% resistanc8amonellasolates against Cefotaxime have been observed by
Sivakumaret al [11] and Ifeanyiet al [16] which contradicts our own findings. Moreoveur observation is
contrary to the results of Beyegeal [22] who reported 74.3% resistance against Geptam

Resistance of 64.3% was observed against Amoxicillhich is lower than 75% reported by Nesaal. [8].
Resistance of 78.6% was recorded against Tetraeyalhich contradicts 33.3% and 6% reported by Adda. [1]
and Wandiliet al [15] respectively. A lower level of resistanceaamgt Cotrimoxazole (31% and 37.5%) than that
observed in the study (50%) has been reported bjukdhi et al. [17] and Mengistwet al [18] respectively.
Resistance of 14.3% was observed against chloramygatevhich disagrees with the findings of Beyesiaal [22]
who reported 81.4% resistance against Chlorampbleriicwas observed that 64.3% S&lmonellaspecies were
multidrug resistant in the study. This is contraryhe findings of Eman and Mohamed [23] and Addial [1] who
reported 100% and 83.3% multidrug resistance an8algonellaspecies respectively. In addition, tBalmonella
isolates were resistant to 2-4 antibiotics whickadree with the findings of Eman and Mohamed [213) weported
multidrug resistance @almonellasolates to 4-5 antibiotics.

Due to the extensive use of antibiotics in botmhaos and animals, the normal flora of the intestiredisrupted
resulting in the emergence of antibiotic resistanteric pathogens includin§almonellaand prolonged fecal
shedding of these organisms into the environmetit [dultidrug resistance is a cause for concerbath clinical
and veterinary medicine because it limits the theusic options available for treatment.

The variation in the susceptibility and resistateel of Salmonellato different classes of antibiotics in this study
and earlier studies could be due to differenceseiovars from place to place. Antibiotic suscefitibpatterns vary
regionally and geographically and have been refdawechange rapidly over time. The source of isotatand
variability of strains among the same serovar nmflyénce antibiotic susceptibility test. Althougintibiotics have
been very effective in the treatment of in entéacterial infections and play a crucial role inueidg mortality, the
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progressive increase in antibiotic resistance anmenigric pathogens in developing countries is bésgra cause
for concern [18]. In such places, due to circumstanlike poor or inadequate laboratory facilitienicians are
made or forced to diagnose based on symptoms irestidt prescription of broad spectrum antibiotidsieth may
lead to emergence of antibiotic resistant bactgyethogens. Poor laboratory diagnosis in develogiogntries
enforces physicians to symptomatic diagnosis aedagpiption of broad spectrum antibiotics that leceimergence
of drug resistant bacterial pathogens [25].

CONCLUSION

A prevalence of 6.4% was obtained ®almonellaspecies. Male and children belonging to age g@@pwere
observed to have the high&&ilmonellainfection with 64.3%and 43% respectiveljhe Salmonellaisolates were
highly sensitive to cefotaxime, ciprofloxacin, gamicin and chloramphenicol but resistant to amdbxici
cotrimoxazole and tetracycline. A total of 64.3%tloé Salmonellaisolates were multidrug resistant. Public health
awareness on personal, food and environmental hggshould be developed to prevent or con8almonella
infections. In addition, antibiotic susceptibiliyst should be conducted regularly 8almonellasolates to monitor
development of resistance.
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