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ABSTRACT

Aim: The aim of the study was determine the prevalenceaatibiotic resistance profile &almonella
isolates recovered from the blood samples of halspeid subjects in Kano metropolis.

Study design:

Sample collection: Three (3) milliliters of venous blood were collettfom each patient with
some or all clinical features of salmonellosis thighed a consent form and transfer into EDTA
bottles. If daily is unavoidable blood samples waged at £C.

Place and duration of studySamples were analyzed at the Medical Laboratorergel
Department,School of Health Technology Kano,Kanatest Nigeriaand Department of
Microbiology, Ahmadu Bello University, Zaria, KadarState, Nigeria. This work was carried
out between May, 2011 and March, 2013.

Methodology. The blood specimens were cultured into thioglyatellbroth and sub-cultured onto
deoxycholate citrate agar (DCAjalmonella Shigella agar (SSA) and Brilliant Green agar
followed by confirmation of presumptive coloniesings different biochemical tests and
analytical profile index 20E. Serologicidentificati of Salmonellavas performed by slide
agglutination test using polyvalent (O) and (Balmonellaantisera. Antibiotic susceptibility
studies were by the disc diffusion method using iaitip, chloramphenicol, ciprofloxacin,

nalidixic acid andTrimethoprim-sulfamethoxazole. eTiMinimum Inhibitory Concentration

(MIC) and Minimum Bactericidal Concentration (MBQ)f ampicillin, chloramphenicol,

ciprofloxacin, nalidixic acid andTrimethoprim-sutfie@thoxazole were also determined.
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ResultsSalmonella serovarsisolated from the patients comprised of S8lmonella
typhi(37.5%),35S.typhimurium(33.7%), 14S.paratyphiC (13.5%), 11Salmonellaparatyphi B
(10.6%) and Salmonella paratyphh (4.8%).

Of the 104 isolates 97 (93.3%) were resistant tgigitin, 90 (86.5%) resisted Nalidixic acid,
34 (35.6%) resisted Chloramphenicol, 16(35.4%)stedi Cotrimazole while none (0%) resisted
Ciprofloxacine.

Conclusiont Most Salmonellaerovars isolated from patients in Kano, Nigeriasisted
Ampicillin. They also resisted Nalidixic acid, Cidomphenicol and Cotrimazole, in decreasing
order. Ciprofloxacine remained effective agairistree Salmonellasolates tested.

Key words: Salmonellaerovars; samples from blood; antibacterial restsaKano-Nigeria.

1INTRODUCTION

Salmonella a primary inhabitant of the gastrointestinal trasrecognized as one of the most
common causes of food borne infection worldwidesulngin millions of infections and
significant human death annually [1]. Non-typhoi&alimonellosis is common in most parts of
the world [2]. It iswidely spread in Europe and NMoAmerica [3,4]. Latin America, the Middle
East and Africa [5], also in countries such as dnfdi], Japan [7] and the United States [8].
Severalstudies have documented isolation of noheigalSalmonellafrom humans and poultry
indifferent parts of Nigeria [9,10,11,12]. Outbresakof Salmonellosis caused by
Salmonellagallinarum S. pullorum S. typhimuriurand S. enteritidibave also been
reported[10,12,13].

Enteric fever occurs in all parts of the world wdhahere is substandard water supply and
sanitation. Some of the symptoms of typhoid feuwer f@ver, vomiting, diarrhoea, headache,
abdominal pain, body ache, breathlessness, weadght tonstipation and anaemia. Typhoid and
paratyphoid are clinically indistinguishable [14].

Increasing antibacterialdrugs resistanceSaimonellaspecies has been a serious problem for
public health worldwide.Widespread drug-resistatin®nellae and the associated complications
in the treatment of infections have constitute@rosis threat to the public health.Nigeria, the
increasing treatment failure wigxisting antibacterial drugsrecent times among patients with
Salmonellinfectiomecessitates research byedical microbiologists to assess and report the
patterns ofantibacterialdrugsesistance among§almonellaserovar in our environmdgid6].The
circumstances of occurrence and spread of antibalckeigs resistance is complex,however, a
major cause is the widespread use of antibacteuigddin food animals, particularly in animal
feed. Geneticanalysis has indicated that the soafceesistance is frequently a transferable
plasmid[15].




Majority of antibacterialdrugs resistance studiasSalmonellafrom different parts of the world
are on isolates obtained from stool samples ofeptgiadmitted into hospitals. Recent studies
indicate that antibacterialdrugs resistance genes growing problems as environmental
contaminants. Therefore, this indicates the neqmhjocloser attention to isolation $almonella

in bloodand its community acquisition of multipleud resistance[16].

2. MATERIALS AND METHODS

2.1 Hospitals

The six (6) most patronized hospitals were randos#iected: that comprises of one (1)
Teaching Hospital (Aminu Kano Teaching Hospitahree (3) specialist hospitals (Murtala
Mohammed Specialist, Mohammed AbdullahiwWase Spstisdnd Sir Sunusi Specialist
Hospital), one (1) General Hospital ( Sheik Wazid#glo General Hospital) and one (1) Private
Hospital (Khadijat Memorial Private Hospital) alteasituated within Kano metropolis. The
selected hospitals are reference hospitals inttte sshere people from various parts of the state
and neighboring states of various occupations @tt€hey gave more than 70% of health care
delivery in the state at large.

2.2 Specimens

Blood (3ml) collected from each patient diagnoseslifive forSalmonellanfections in Kano,
North-West, Nigeria were used as samples for tineyst

2.3 Patients

Patients (in and out) who patronized the six (8¢cded hospitals with some or all clinical
symptoms ofSalmonellainfections (i.e. vomiting, diarrhoea, headachejaabinal pain, body
ache, breathlessness, weight lost, constipatioraaaémia)recruited to signed the consent form
were used for the study.

Any patient (in and out) who brought his blood spem to the laboratory reception of one of
the six (6) selected hospitals for widel test, maldest and other related blood tests recruited t
signed the consent form were used for the study.

2.4lsolation and identification of salmonellaein bkdod specimens

2.4.1: Presumptive isolation oSalmonella

The cultured plates, SSA, BGA and XLD agar werengrad for the presence of typical
colonies ofSalmonellabased on cultural and morphological characteristitat is,transparent
colonies with black centre on SSA and pink colorsesounded by a redmedium on BGA, and
small red translucent and or dome-shaped colomiegsh may havecentral black spot due to
hydrogen sulphide production [17].



2.4.2: Purification of isolates

The isolates were sub cultured onto SSA and nutagar for isolation of pure culture and
subsequent biochemical characterization.

2.4.3; Biochemical characterization oBalmonella

Isolation and identification of organisms was cadrout as described by ISO [18]; Habtamuet al.
[13]; OIE [17]. A 24 h pure culture of each isolateas used to determine their gramstain
reaction. The following biochemical tests were iealrout: Indole test, triple sugar irontest,
citrate test, methyl-red test, Voges-Proskauer , tetysine decarboxylase test,

ornithinedecarboxylase test, urease test, sugaehaltvse, sucrose, inositol, glucose,
dulcitol,maltose, mannitol, melibiose, salicin, m@se and arabinose) fermentation test
andmotility test. Isolates were further characetiz using commercially available

identificationsystem-Analytical Profile Index (AP2D E test kit (Biomerieux, France).

2.5Sero-typing of isolates
Biochemically identifiedSalmonellasolates were further tested for somatic (O) aaddlla (H)
antigens with polyvalentSalmonella antisera (Oxoid, UK) according to Kauffmann

WhiteScheme [19] by slide agglutination test.

2.6Testsof antibacterial sensitivity of the Salmoria isolates

In-vitro susceptibility ofSalmonellasolates to various routine antimicrobial drugs wested by
the standard disc diffusion technique [20].

2.6.1 Standardization of inoculum

This was done as described by CLSI [21].

2.6.2 Application of discs to inoculated agar plate

All positive cultures dbalmonellaspecies isolated from blood samples were testedtro for
susceptibility to different antibacterial by agaifukion technique as described by Kirby-Bauer
[22] and WHO[23]. This was carried out according®WdHO protocol [23]. The susceptibility
testing ofSalmonellasolates were carried out using Mueller Hintonraagad were testeit vitro

for susceptibility to five (5) different antibactar namely; ampicillin (25u), chloramphenicol
(30n), ciprofloxacin (25u), nalidixic acid (30u)darimethoprim-sulfamethoxazole (30u) [23].

2.7Determination of Minimum Inhibitory Concentratio n (MIC) of the isolates:

The Minimum Inhibitory Concentration (MIC) and Mmum Bactecidal Concentration (MBC)
of ampicillin &32u/ml), chloramphenicol>@2u/ml), ciprofloxacin ¥8u/ml), nalidixic acid
(>32p/ml) andTrimethoprim-sulfamethoxazole-4/ml) were also determined using agar
dilutionmethod[24]



2.8Statistical analysis of results

Statistical Package for Social Science (SPSS) aers#t was used [25]. Descriptive statistics
were used to categorical (frequency percentagegblas. Chi-squaretest analysis was use to
determined association between the resistant fe&almonellasolates and antibiotics activities.

3. RESULTS

From Table 1, out of 104 presumpti&almonellaisolatesobtainedin this stud§galmonella
typhiwas thepredominantserovar with 39(37.5%) followed y b Salmonella
typhimuriun35(33.7%),Salmonella paratyphC 14(13.5%)Salmonella paratyphB 11 (10.6%)
and Salmonella paratyphi A with 5(4.8%). However, the mean value between
Salmonellaerovars was also statistically significant (p 85).

Tablel: The prevalence serovers ddalmonellafrom blood of patients presented to
hospitals in Kano, Nigeria.

Salmonella No. detected Percentage prevalent
serovars
Salmonella
paratyphi A 5 4.8
Salmonella
paratyphi B 11 10.6
Salmonella
paratyphi C 14 13.5
Salmonella
typhi D 39 37.5
Salmonella
typhimurium 35 33.7
Total 104 100

t= 3.059 p value =0.0377
S. = Salmonella; No. = Number; % = Percentage aatmumber of Salmonella isolated
(104).



Of the 104 Salmonella isolates tested 97(93.3%¢§ wesistant to Ampicillin, 90(83.5%) resisted
Nalidix acid, 34(53.6%) resisted Chloramphenical 46(15.4%) resisted Cotrimazole. None of
the isolates (0 %) was resistant to Ciprofloxadiakje 2).

Table 2:Prevalence (%) of drug resistance bgalmonellaserovars from blood of patients
presented to hospitals in Kano Nigeria, against fir antibacterial drugs used in the
country.

Antibiotic Disc potay (1g) No. and % of
Resistant Isolates
n=104
AMP 25 97(93.3)
CH 30 34(35.6)
COoT 25 16(15.4)
CPX 30 0(0.0)
NA 30 90(Bp.

No. = Number; n = Number of isolates tested; % xdeat; S. = Salmonella;
cfu = Colonies forming unit; ug = microgram; ml =iMliter AMP = Ampicillin;
CH = Chloramphenicol; CPX = Ciprofloxacin; COT = @amoxazole; NA= Nalidixic
Acid;% = Percentage of total number of each Salnlarserovar tested.

4. DISCUSSION

Various studies have been conducted by many rdsmardn different parts of the world
establishing the significance 8&lmonellaerovars in the causation &lmonellanfection. Five

(5) serovars of Salmonella were, encountered in the present study. Among the
Salmonellaerovars isolated, Salmonellatyphvas predominant followed by
SalmonellatyphimuriugpnSalmonellaparatypi, B and A. This finding is in consonance with
studies by Akinyenat al. [26] and Asmat al. [27]. Contrary to the work conducted in Kano
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metropolis (the study area) by Abdullahi[28] wheealed thaSalmonellatyphimuriumas the
most predominant serovar. The highest suscepyidiSalmonellatyphin the study area could
probably becaus8almonellainfections occurs by ingesting organisms in combated food or
water from  contaminated hands Salmonellatyphi is  mainly  water-borne,
Salmonellatyphimuriuand Salmonellaparatyplare mainly food-borne). In the area where this
research was conducted, residents experiencesisgrioblem of inadequacy of water supply
that result to high consumption of unhygienic wakbswever, sewages contaminated water used
for irrigation contained high loads dbalmonella typhi(mainly water-borne) that can be
transferred to consumer through contaminated faodyzts [28].

In addition, in the study area many other reparticated that multiple drug resistance (MDR) to
Salmonella typhvas among the most frequent salmonellae resporfeiblEgh infection among
carries and high opportunistic infections among 8lIpatients. There is also diagnostic dilemma
in the issue of chronic carriers, in study areaSkhistosomahaematobiuisi common, and it
was reported that a chronic urinary carrier statult from localization of typhoid bacilli in
schistosomiasis, th8chistosom&almonellacomplex [29]. The Patient will become a variant
that has chronic foci of infection but whddalmonellatyphis shed intravascularly rather than in
stool or urine [29]. Similarly, as few as>lfiean infective dose &almonellatyphbrganisms is
require to produce clinical or subclinical infectim humans but perhaps®-A0° salmonellae is
require for other salmonellae in African countri€sirthermore, waterborne disease outbreaks
are often unreported or under reported in devetppountries because of the lack of systematic
studies. In future and present Kano may not bexaagional in this regard [30].

On the other hand, less infection wilalmonella typhimuriurand Salmonellaparatypkimainly
food-borne) could probably be because most fooffissivere washed properly or cooked before
consumption and this help on the decrease or tsiruction ofSalmonella typhimuriuand
Salmonellaparatypim food staffs [31].

Of the five (5) antibacterial tested, most of tlsmlates (93.3%) resistedampicillin while
ciprofloxacin gave the highest effective antibaeleactivity againstSalmonellaisolates with
1.0% resistant rates. This work is in consonancéh whe findings of Hemalatha et
al.[32];Mallaet al. [33]; Gautunet al. [34] and AbdullaHi28]. High levels ofresistance of
Salmonella serovars to the commonly available drugs like aitiii,nalidixic acid and
chloramphenicol could probably be due to antibioBage which is possibly the most important
factor that promotes the emergence, selection aisdemination of antibiotic-resistant
microorganisms in both veterinary and human medickiowever, the rate of development of
resistance appears to have accelerated in thelpeatie and today multiple resist&aimonella
constitute a global problem[32].1t has been obsknikat antibacterial susceptibility of
Salmonellaisolates is not constant but dynamic and varidgh time and environment. There is
strong evidence that the use of antibacterial e to the emergence and dissemination of
resistant salmonellae, which can then be passex peuple via food or through direct contact
with animals[35].

Acquired antibacterial resistance is a growing dwitle problem due to the increasing use of
antibacterial in humans, animals, and agriculture developing countries the situation is
particularly serious for the following reasons:nrany countries, antibacterial can be obtained
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outside of recognized treatment centres, and tak#hout medical authorization or supervision.
This leads to inappropriate use of antibacterial treir being taken at sub-optimal dosages and
for an insufficient length of time [36]. Often thegh cost of an antibacterial, result in an
incomplete course being purchased, sufficient dolyalleviate symptoms. Patients are not
sufficiently informed about antibacterial and thase. Problems also arise when antibacterial
sold in local markets are sub-standard or expimreysi Guidelines regarding the selection of
drugs, correct prescription, and information aldnug resistance and how to minimize its spread
are not communicated to those purchasing the asrmials. Antibacterialare often prescribed
when they are not needed or for self-limiting iniees, e.g. diarrhoeal disease and viral
respiratory infections[37, 38].

The property of multidrug resistance could be timmed through conjugation from resistant
strains of salmonellae, to another by means ofnghswhich occur in cytoplasm of the donor
bacterium and multiply independently of the chroomal DNA. Thus a new bacterium with
resistance factor emerges that is resistant tooongore antibacterial. In another instant the high
resistant ofSalmonellaerovars to commonly antibacterial like is probathye to some factors
ranging from the use of fake drugs, abuse and misfithose antibiotics found commonly in
circulation among the general populace and heafitburces centers [39, 40].

5. Conclusion and Recommendation

The study revealed that among th®almonellaerovars isolated,Salmonellatyphwas
predominant followed bysalmonellatyphimuriumSalmonellaparatypld, B and A. However,
the result ofin vitro — antibacterial susceptibility testing &almonellaisolates using disc
diffusion technique,Minimum Inhibitory Concentratio(MIC) and Minimum Bactecidal
Concentration (MBC)demonstrated thatof the five dBjibacterial tested, most of the isolates
(93.3%) resistedampicillin.

One of the means of overcoming the resistance @mobh salmonellae is to discontinue the
overuse and misuse of antibacterial drugs in fauchals. Furthermore, because the resistance
displayed bySalmonellaserotypes reflects the environment in which theanigm thrives,
immediate action, including rigorous restriction tfe use ofp-lactam antibiotics and
fluoroquinolones in food animals and humans andfeecement of infection-control measures in
clinical settings, should also be taken[14].

To reduce this antimicrobial resistance, publicltheeference laboratory with a tool to produce
standardized antimicrobial susceptibility test Hsswf antimicrobial susceptibility tests are

important for clinical treatment plans; adequatenmation must be provided to the health care
providers. In addition, susceptibility testing hetm providing guidance and monitor of

treatment, narrower the spectrum of its antimicablihe more proffered is it's use when one
knows specifically the organism being treated),rdegf susceptibility of organism can assist in
determining the length of therapy (but not the dialgtor) and choice of cheaper antimicrobial
agents with less side effects [41].
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Thimmngilil

It Heml of Depafznenl

Departimend of Membiohgy

Ahmah Diello Universiiy Teaching 1lgapiial,
#wrin,

Kadhiing S,

Reler b your spplisadion aml your sebsosgoent respaess e the Commiilee in sespeecl of
il nbdve resgarch proposnl,  The Commities consldored saur propodal and nested dime
i g prospoctive sy

i vy ol (lia, Filiden] agyeivvid b bl grsiilad o ggeishegt (e ivsenieli
Hloswever, the proposal bs sabbeay ra periodle reporilng or the poogress of the snsiy
Benl fegania,
III_l- --l;.- .-f-l..-_. :1._‘.5\ .
Bk ara Kakir (Vrs)
NECRELArY
Fuig | Chuwiibriniie, Filakiial Cirisiiaiiies
Eabl: plabiirsadbounadloom
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KANO STATE

HOSPITALS MANAGEMENT BOARD
BOARD HEADQUARTERS
e 3540, Post Offloe Roud, Kano

HMB/GEN/488/1/42 28/05/2010 (14/06/143]1 AH)

Abdullahi Masa’ud,
Department of Microbiology,
Ahmadu Bello University, Zaria,
Kaduna State.

PROVISIONAL ETHICAL CLEARANCE.

Sequel to. your applicétion to conduct research on “Characterization, susceptibility

studies and P_.. deteclion of saimonelia sereous isolated from blood samples of
patients in Kano Metropolitan” and your subsequent appearance before the Hospitals
Management Board’s Ethical Committee, | am under instruction to inform you that
provisional FEthicali Clearance has been granted to conduct your research on the

aforementioned topic based on the following condition:-

. That informed consent must be obtained from all participant/client. _

. That all participant/client or patient must have a copy of duly completed ,_ahd endorsed
indorsed consent form.

. That the bloort sample should be collected by a well trained Medical Lab. Scientist of
the respective institution. g .

. You are to submit one copy of the findings to Ethical Committee after completion for

final approval, please.

Best regards,

BDULLAHI TUKUR
PRIN. ASSISTANT SECRETARY
FOR: DIRECTOR GENERAL.
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KANO STATE

HOSPITALS MANAGEMENT BOARD

BOARD HEADMUARTE RS
i, R R O I ROaady, WA SO

MBI GEMN SEn FATHEDTO (10EMA AT A0

The Cafef Medical Divectors,
SH, MAWSEH, WEGGH and SMESH,

Kang
INTRODUCTORY LETTER IM RESPECT OF;
ABDULLAHI MAS'UD (STUDENT)

| nmi dirscied o introducs the above named siudant fom Depatnen of
miciobiciogy. Ahmiadu Balle Universily Zana. who s 1o conduct a reseanch
on "Charactorization, suscaptibility studies and PCR deteslion of
salmonelln sersous inclated from blood samples of pationts In Kano
mstrapalitan

In view of the above approval has been gramed o hm o conduct 1hn
resanrch, you are requested 1o availl him all necessary assistance he may
raguire. Altach horawith Ethical Committes's approval leler fer Turthor
Necessary aclion

Accopl my best regards, please

A A X Ll M L T
EXECLUTIVE OFFECE R
FOM: DMREC TR GENERAL
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CONSENT TO PARTICIPATE IN RESEARCH WORK:

I'amAbdullahiMas’ud a Ph.D student from DepartmehMicrobiology, Ahmadu
Bello University Zaria, wishing to conduct a Ph.search titled “Characterization,
susceptibility studies and PCR detection of Salarserovars isolated from blood samples of

Patients in Kano metropolis”.

| need a small quantity of your blood sample (3nits) the research and the blood
samples will be collected by competent hospitaspenel. As such, you will not be harm on the
process of blood collection. Also, information ab&d during this study will be treated with
utmost confidentiality and that the outcome of thesearch will help to improve diagnosis,

treatment and prevention of typhoid fever in oumoaunity.

| will be glad if my request is duly granted. Ifiyaonsent/assent to this request, please indicate

below.

L e (corennns year®ld)
consent/assent to participate in this study.
Signatureand date
e e e e e P year®ld)

consent/assent for my son/daughter/warden tacpeate in this study.

Signatureand date

Name, signatureand date (for Researcher)
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