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A total of three hundred stool samples col lected fro11i one hundred and t11enty six patients (attend ing 
Federal Medical Centre ; Bamaiyi Hospital, Peace hospital, Yola Biomedics Laboratory and Beta 
Laboratory) and one hundred and seventy four volunteers (students of Daubeli Secondary School) were 
examined. Twenty of the samples analyzed were 11on-lactose fermenters and wen: subjected to serotyping. 
The results of the serotyping identified 11 t)phi isolates (3 7°-'o). 3 S. paratyphi A isolates (1.0%) an.d 2 S. 
paratyphi [3 isolates (0 67°0) and .J non- almonell,1 isolates Antlbtotic scns1til It~ test on the 1.:Jeven 
typhi isolates sho11s that gcntam1cin has the h1ghe>t o:flicac) (90 9°0) follo11cd b) oflo:-.ac1n (63 6%) and 
colistin sul l'ate (27 .3'J.o) r1.:spect11 cl) The d 'Jicaci..:,, llf streptom~ cin. chloramphenicol and tctraC) cline 
against these isolates 111.:rc around CJ 1° 

Key words: Non-lactose fermenter. Sillmonclla Spl·c:1cs. and 1\nt1biot ic sensitivi ty. 

Int rodudion 
!') phoid feve r is an acute ::i) stemic bacterial disease caused by almonclla typhi and 
almonella paratyphi /\. 13 and C. rhc cnteric lever caused by . typhi leads to a series of 

severe pathogenic conditions ''hile that by S, paratyp hi A, 8 or C is usually milder 
(Chessbrough, 1984). 
In developing countries where adequate hygienic practice. potable drinking water proper 

sanitary measures arc lack ing, fatality rate cases due to enteric fever caused by S. typhi 
varies between 12% and 32% while in de\ eloped countries. the rate has been reduced to 
less than 2% (Benoit ct al. . 2003: Anita ct al. . 2002 and Pang et al .. 1995). 
T) phoid fever can be transmitted b) contamination ol' \\'ater. milk and foods b) a 
COn\alescent or chronic carrier and mechanically from feces to food b) nies. The disease 
can also be transmitted by th...: contamination ol'bodics of \\ater used for culti\ation or 
fi sh. fruits and vegetables (Ibrahim cl al .. I 998). Large epidemics arc most often related 
to fecal contamination of water suppl ics or st reet vended foods. /\ chronic carrier statc­
excretion of the organism for more than a year- occurs in approximately 5% of infected 
persons. The chronic carrier remains the chief problem in the elimination of typhoid feve r 
in the human race ( 'Vlheclcr. 2004). 
In Nigeria, i neidencc of typhoid fever is howe\'er higher in slums than in the modern part 
or cities, because of poor hygienic and sanita ry statLts of such areas (13oosma. 1988). 
Recent studies in some parts of 1 igcria e g. city or Zaria shO\\ ed that high prevalence of 
typhoid exists (Ibrahim ct <ii .. 1998). The ai 1~1 s and objec ti\'cS or this study was to 
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determine the prevalence of typhoid fever in Yo la North Local Govt. area so as to 
provide basis for recommendation to the policy makers on health matters for planning. 

Materials and Methods 

Study ar ea 
The study area was Yola North Local Govt. area of /\damawa State. 

Samples Collection 
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Stool samples were collected between the months of August and November 200 I from 
volunteers (students of Daubeli Secondary School) and from patients (attending reaeral 
Medical Centre, Bamaiyi Hospital, Peace hospital. Yola Biomedics Laboratory and Beta 
Laboratory). The samples were cul tured wi thin two hours of collection using Selenite r­
broth. 

Iso la tio n of Sa/mo11 ella species 
About I ml of each watery stool sample was inoculated into a scre w capped universal 
bottle containing 9mls of Selenite F broth rn1d incubated at 37oC for 18 hours. For each 
of formed or semi fo rmed stool specimens. a thick suspension was made in 1 m I o f sterile 
peptone water and was inoculated into a screv.· capped universal bott le containing 9mls of 
Selenite F broth and incubated at 3 7oC for 18 hours. 
A loopful of the 18-hour-o ld culture in Seknitc F broth was then streaked on Salmonellu 
Shigella agar as described by Baron et al. ( 1994). The pale colonies \\'ith black cente r~ on 
Salmonella Shigella agar ~JC further sub cultured on MacConkey agar to obta in di screte 
pure colonies and were kept in the refrigerntor at 4oC for furt her use . 

Identification of iso lates 
Gram staining procedure was done according to .lcnson ' s Method (CruickShank ct al. . 
197 5 and Cheessbrough. 1984 ). 
Hanging drop method was employed to determine the motility of the test organisms 

(CruickShank et al.. 1975 and Chcessbrough. 1984 ). 
The colonies that were motile. non lactose lcrmcntcrs and gram negative baci lli were 
further subjected to lndole test, Methyl reel test, Voges Proskaucr test, Ci trate utili zation 
test as described by Cheessbrough ( 1984 ). 
Each of the isolated colonies above were now subjected to TS! test (CruickShank et al. , 
1975). . 

Serotyping 
Commercial polyvalent Salmonella and Salmonella typhi antisera obtained from Biotech. 
Laboratories Ltd. was used fo r serotyping the presumptive Salmonella isolates according 
to manufacturer's instructions. 

Sensitivity tests 
Eleven labeled seropositive isolates (Salmonella typhi) obtained were used for sensitivity 
testing (Bauer et al. ( 1966). The commercial disc strengths used were Gentamicin -
25 ~tg/ml ; Augmentin-30µg/ml; Chloramphenicol-30µg/ml ; Tetracycline-30µg/ml; 
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Ofloxacin-30µg/ml; Colistin sulfate- 1 Oµg/ml ; Cotrimoxazole- 25µg/rnl ; Ampicil lin- 25 
µg/ml; Streptomycin-25µg/ml ; Amoxici lli n- 25µg/ml. The antibiogram (radi us of zones 
of inhibition) was recorded. In th is case, a zone radius that was 3 mm or above reported 
sensitive and a zone or radius 2 mm or less was recorded as resistant (Cheessbrough, 
1984). 

Resul ts 
Of the three hundred stool samples analyzed, forty-four samples produced colorless 
colonies and two hundred and fifty six samples produced pink colonies. 
Further biochemical tests produced twenty presum ptive Salmonella iso lates. These 20 

isolates were then subjected to serotyping test. 
The results of se rologica l tests or the 20 iso lates (Table I ) reveals that 11 (55%) of them 
were Salmonella typhi, 5(22%) were Salniunello parc11yphi while 4(20%) were not 
Salmonella sp 

Tablet: Results of serotyping of presumptive Sa lmonella iso lates 

Sites f\ 13 

Federal Medical Centre 9 -l 
Doubeli Secondary School 11 7 . 

Total 20 11 

c 

I 
2 

3 

D 

2 

2 

E 

2 
2 

!\ - lvtal number: 13- S I\ 11!11 C- S puranph1 i\. D- S 11urun phi 8 : [ - No11 -Sa/111onello isolates 

4 

I Ill' resu lts or antibiotic sensitl\ it) tc:-. t are as shown in Table 2. or the eleven isolates. 4; 
:\ I. 1\ 8 . t\ I 0 and 1\ 11 showed radi u-; uf 1onc or inhibition ranging from 3.0 rnn1 to 7.0 
111 111 again ·t ( )entarnicin and 6 of the iso lc1tes: t'\2./\-l, /\6, A7-A9 and Al I showed radius 
or 1nne or inhib ition ranging from 3.0 111 111 7.0 111111 against olloxacin respectively. Most 
or the I. ulclle hll\\ l' d rad iu~ u r / Oll l' o l' inhi bi tion bc!Ov\ 3.0 mm against the Other tested 
,lJ1t I hilltlL ~. 
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Table 2: Zones of inhibition in mm (radi us) of each of Sa/111011el/a isolates to 
s tandard antibiotics 

Isolate Gen /\ug Chi let Oil Co l Cot /\ mp Sir 

Al 6.5 1.5 1.0 2.0 
A2 5.0 2.0 7.0 
A3 7.0 ') -__ ) 6.5 
A4 6.5 1.0 7.5 J.O 2.0 
AS 3.5 1.0 1.5 
A6 4.5 1.5 1.5 6.5: 
A7 6.5 3.0 6.0 
A8 4.0 1.0 3.0 2.0 1.0 1.5 
A9 1.5 4.0 3.0 6.5 
AIO 6.5 7.0 2.0 1.0 1.5 
All 6.0 3.0 1.5 
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/\ Ill\ 

1.0 

Gen- Gentamicin ; Aug- Augmentin; Chi- Chloramphenicol; Tet- Tetracycline; On- Onoxacin; 
Col- Colistin sulfate; Cot- Cotrimoxazole; Amp - Ampicillin; Str-streptomycin; Amx- Amoxicillin. 

Percentage efficacies of various antibiotics tested against the isolates are as shown in 
Table 3. Gentamicin showed highest efficacy (90.9%) followed by ofloxacin (63.6%) and 
colinstin sulfate (27.3%). 

Table 3 : Percentage efficacies of various :tntibiotics against the S.typlli isolates 

Antibiotic 

Gentamicin 
Ofloxacin 
Colistin sulfate 
Tetracycline 
Chloramphenicol 
Streptomycin 
Ampicillin 
Augmentin 
Cotrimoxazole 
Amoxicillin. 

No. of sensitive isolates 

10 
7 
3 
I 
1 
1 

Percentage efficacy 

90.9 
63 .6 
27.3 

9.1 
9.1 
9.1 
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Discuss ion 
from the three hundred stool samples analyzed, twenty of that were presumptive as 
Salmonella sp. were scrotyped and clc,·cn ( l,'l ) of them (3.7%) were positive for S. ryphi. 
The i ·o lation rnte among patie11ts was I :n% '' hereas the isolation rate for volunteers 
\\d~ 2 J:l 0·o. Thi., r1.."·rnl1 .1grL·es "ith a ca L' -;tud~ 111 I c1ria. "hich reveals that 
.1p1'l'll \i111 .111..·I' 2°., 111 tlw p.1111..·111s th.11 ',., ,i-·d thL· ,111111..:> or hospitals ''ere dingnosed .111d 
1n:;1tl'll !'or l~ pl1111d le\ 1..·1 t lh r,11111111..·t .11. I 1J1J81 I he lo'' l'iOlation rate could be at tr ibuted 
l11 tl11..· t' I th,ll llll>:>l 1il tlt1..· '>llll>l -,pe1..'llll1..'l b 1..lllkL led \\1..'l'e lllll lll their p...:ak l111le Of 
,.,.,1.1111rn (third \\1..0 1..·k ol. 111kct1u11). and <1l.,11. the p.111ents \\ere not in the hospitals or 
cl11m:~ for l)pho1d int'ect1on cases! f\lost came \\ith complains of gastroenteritis. fever. 
diarrhea and so1m: arc tilread) on antibiotic thcrap) Most of the patients had only 4 to7 
da~s i11fcctio11 period. 1111 -; could kad lo the IO\\ rate or iso lation. 
I he 1sulatio11 r,111..· from \olunteer-. (2 11°, J \\as slight!~ higher 1h.1n that of patient~ 
( 1.31%) e\e11 though th1..·~ \\ere app;11\.:ntl ~ heal thy. l'h1s could be attributed to the habits 
or students (the ,·olu1111..·ers) !Ceding 1lll th1..· cheap L:akterias. eating unwashed fruits and 
local sa lad that could harbor the pathogens. Also they are exposed lo contaminate 
drinking \\ater sold as p.idaged water. TIK·se group or people (infected volunteers) may 
have the tendency to exnete a very high numbers or Salmonella typhi for as short as three 
weeks to many years. thereby causing a lot Of hazards to the Community ( I kcmc and 
Anan, 1996; Olubuyidc. 1992). These carriers can cause an epidemic in a communit) as 
was the case of Typhoid Mary in United Statt:s or America (Madigan et al .. 2000). 
The anti biotics used here fo r the sensi tivi ty tests arc conventional antibiotics used for 
gram-negative organisms at the recommended concentrations. Onoxacin and Gcntamicin 
exhibited the highest antimicrobial activities against the S. typhi isolates. \\llh percentage 
efficacy ranging from 63.6%- 90.9% as \\ HS the case observed in California and Boston 
in U.S.A. (Bissell et al .. 1974; Barros ct al .. 1977). Colistin sulfate \\i.lS less cffect1\e 
(27.3%) and chloramphenicol (the drug of choice for typhoid fever reatment). 
tetracycline and streptomycin in this stud) showed lower efficacy against the S typhi 
isolates (9.1 %). Four of the 11 isolates showed resistance to ampicillin, augmentin and 
amoxicillin. According to Patricia and Collins, ( 198~) . an organism is sensitive to a 
particular agent implies that the infection should respond to treatment\,\ ith normal doses 
under normal circumstances and also. an organism \\hich is resistant to a particular agent 
is unlike!) to sho\\ any clinical response ,\l all. rhc choice of antibiotics to used for the 
treatment of l) phoid fe\'cr should be accurat.e. becau c of the increasing rates of antibiotic 
resistance by Bacteria (EncycloQedia, 2003: Alawodc, 2003). 
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