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ABSTRACT

The prevalence of Salmonella typhi and paratyphi A, B and C were investigated in blood samples of patients
attending General Hospital and two other clinics in Biu Local Government area of Borno Sate, Northeastern
Nigeria. A total of 204 blood samples, from 90 (44.1%) males and 114 (55.9%) females were collected from
patients, within a two month period. Widal test was used to detect the antibody titers in sera, obtained by
centrifugation at 3000rpm for 5 minutes. About (39) 43.3% males and (45) 39.5% females were positive. Higher
numbers of positive cases were recorded for patients within 13-24 (45.9%) and 25-46 (42.9%) age ranges, but no
case was reported for patients > 68 years of age (n=2). Based on occupation, students/pupils have the highest
(68.2%) antibody titers among different groups. More positive samples were detected in unmarried patients
(47.5%), compared to married ones (36.6%), even though, thereis no statistical significance (P > 0.05). About 27%
of the samples showed the presence of group O antigens. This was followed by Salmonella paratyphi B (25%),
Salmonella typhi (20.6%) and Salmonella paratyphi C (13.7%). For the H antigens however, they werein the order:
Salmonella paratyphi B (25%) > Salmonella paratyphi C (19.6%) > Salmonella paratyphi A (18.6%) > Salmondlla
typhi (18.6%).
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INTRODUCTION

Salmonella species are the main causes of enteric or typleoier, that poses health threat in developing atst
The disease has been described as endemic inak@pid sub tropical countries, with estimated ahm@dences
of 540 per 100,000 [1]. The world wide incidenceswestimated to reach up to 17 million cases [2] abdut
600,000 deaths per annum [3]. Areas with high disdaurdens include South and East Asia, Africalsotithe
Sahara, and Latin America. This situation is attiéol to rapid population growth, increased urbaitna
inadequate sanitation, and insufficient water symohd crowding in homes and settlements. The siuat
worsened by an overburdened health care systeraraimtreasing number of people with HIV/AIDS [4].

Transmission of the infection is by faecal-oral tyuwhen contaminated food or water is consumedramn
contaminated hands [5]. The incubation period maydifficult to determine due to insidious onsetd amild or
atypical clinical picture. However it ranges usyaltom 8-14 days [4].S paratyphi may causeSalmonella
gastroenteritis resembling non-typhdsdlmonella, and in this case the incubation period is 1-1¢sd&linical
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symptoms are non specific, but may range from hetegléo severe complications like haemorrhage andna¢ion

of the intestine, the recognition of which may b#icllt [4]. Death may result due to destructiohtbe intestine,
bone marrow or other organs [6]. Antibiotic treatitsehave reduced the infection burden over thesyesgpecially
in developed countries [7], despite the fact tleatstance is very common [8].

Detection of typhoid bacteria depends on the ctiddacof appropriate samples from patients in thgotatory.
Viable organisms can be detected from blood, sdodl urine cultures, depending on the period of sxpoto the
pathogens [5]. Serological (widal) test to detemnipphoid agglutinins is the commonly used diagicostethod
due to its rapidness, affordability and easy tdquar [9]. Widal test has been the only rapid diagiassay used
in developing countries like Nigeria, despite tlaetfthat its reliability is controversial [5]. Thest is based on
macroscopically visible agglutination reaction beén antibodies present in the serum and somatiarf®¥lagella
(H) antigens of the salmonellae, available as geldypreparations [9].

Cases of enteric fever are been reported to hésmitadaily basis in Nigeria. The situation is vérgh in most
communities in the rural areas, where sanitatich@otable water are unavailable. The harsh econolimate has
encouraged a cancerous rate of household producfimarious food products with the attendants beisg to
public health. The present study reports the pesd of the disease in Biu Local Government comtiasnilt
highlighted the extent to which individuals of @fént age, gender and occupational status amongttickéed
population were infected. This is with a view tea&ting awareness among public, local and regiamloaities to
enable them take effective measures for preveatimhcontrol of the infection.

MATERIALSAND METHODS

Study area

The study was carried out among patients atten@iegeral Hospital Biu and two other clinics in Bilug capital of
Biu Local Government, Borno State. The Local Goweent has a population of 176072 [10]. The majoupation
of the people is farming. Local business and eathring are also practiced to lesser extentviftae of the Local
Government headquarters and its environs lacksuadegipe borne water. Most people use well andkcveater
for drinking and domestic purposes. Two hundred fannl people were involved in the study, comprisafg90
males and 114 females.

Sample collection

About 3ml of blood samples were collected from eafcthe subject by venipuncture and transferred #térile test
tubes. They were centrifuged for 5 minutes at 3000rThe serum formed was separated from the paciks

into clean container in each case using pastusttpipThe samples were processed immediately,witestored at
2 to &C for later use.

Widal agglutination test

The sera obtained were diluted with normal sallmséke 1:20 dilution. The antigen preparationsh(gilg number),
were treated the same way. 20ul of the diluted samvps dropped on a test tile using micropipette @peated
eight times to correspond with the number of som@A, OB, OC, and OD) and flagella (AH, BH, CH abD#l)

antigens. About 20ul of the antigens were addexkspective serum samples on the test tile. Thaae@cwere
thoroughly mixed using separate applicator stickeach case. The tile was rocked for 2 minuteey afhich the
result was read by observation of presence or absehagglutination. The samples with positiveutesvere
selected for further analysis.

For confirmatory test, a method involving seridution in microtitre plate was employed for all ftoge samples.
About 90ul and 50p! of normal saline were disperiae first and subsequent"f2o 12" wells of the microtittre
plate respectively. To the 90ul normal saline, 16jthe serum was added and mixed thoroughly. Beéiliation

was carried out by taking 50! from the 2nd uphe 12" well. 50pl of 1:20 dilution of antigens were added
microtiter wells containing the serially dilutedraeaccordingly. The preparations were mixed prgpemd
incubated overnight. Antibody titers were read la¢ fast well that shows agglutination after theiqmerof

incubation.

The result obtained was analyzed using statigtaekage (SPSS, version 12.0)
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RESULTS

Out of the 204 samples processed, comprising dr2?d114 male and female with different age and pattonal
status, 84 (41.2%) were positive with/160 antibody titer. The 43.3% (n=90) and 39.5%1(@¥%) of the male and

female populations were positive for the salmorebatibodies respectively. The tables below reptedes data
obtained from the experiment.

Table 1: Distribution of antibody titre against salmonella agglutinins based on sex

Species Salmonella typhi S. paratyphi A S. paratyphi B S. paratyphi C

Antigen (0] H (0] H (0] H (0] H
No. % No. % No. % No. % No. % No. % No. % No. %
Male 22 242 20 222 28 311 18 200 24 267 19 121.1 122 18 20.6
Female 20 175 18 158 27 237 20 240 27 237 3B1217 149 22 193
% 20.6 18.6 27.0 18.6 25.0 25.0 13.7 19.6

Salmonella O and H agglutinins have been detected form thegkathpopulation. Percentages of group O antigens
were generally higher than those of H antigenSaimonella typhi and Salmonella paratyphi A. For Salmonella
paratyphi B, the percentages were the same (25%). In theeafassalmonella paratyphi C however, the percentage
of group H antigens are higher than that of thentigans.

Table 2: Distribution of salmonella infection base on sex

Sex Number of sampletested Number of positive  Percentage of positive

Male 90 39 43.3
Female 114 45 395
Total 204 84 41.2

(X-squared = 4e-04, df = 1, p-value = 0.9839)
The overall positive samples are 84 (41.2%), witdas being predominant. Out of 114 females, 455(@9Y .were
positive for titers of 1/160 and above. The maleen®9, making 43.3% of male’s samples, even thotigre is no
statistical significance (P > 0.05).

Table 3: Distribution of salmonella infection based on age

Agegroup (Years) Number of sampletested Number of positive  Percentage of positive

1-12 43 17 395
13-24 61 28 45.9
25-46 63 27 42.¢
47 - 68 23 7 30.4

>68 2 0 0.0
Unspecified 12 5 41.7
Total 204 84 41.2

(X-squared = 3.1804, df = 5, p-value = 0.6722)

The table shows the prevalence of serological isgcto Salmonella antigen. Different age groupswed varying
number of positive samples. Higher numbers wererdsd in samples between 13 — 24 and 25 -46 ygarsamge.
Unspecified group showed less prevalence and naserecorded for elderly people above the age ofe@8n
though; there is no statistical significance (P.050

Table 4: Distribution of Salmonella infection based on marital

Marital status Number of sampletested Number of positive  Per centage of positive

Married 112 41 36.6
Single 80 38 47.5
Unspecified 12 5 41.7
Total 204 84 41.2

(X-sguared = 1.8589, df = 1, p-value= 0.1728)
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Unmarried people have higher prevalenc&abmonella. Out of the 80 samples tested, 47.5% were positive. iBhis
followed by married people with 36.6% of 112 cotkst samples even though; there is no statistigaifsiance (P
> 0.05). Twelve peoples were unspecified for mbsitatus and make up 41.2% out of 12 samples.

DISCUSSION

In this study, 204 blood samples were collectednfimatients attending hospital and two clinics im,Biluring a
period of two months (August and September). Widat was used to evaluate the presence of anttbhadithe
sera. A titer of 1/160 was considered positivedibthe samples tested. The highest antibody titeorded was that
of S paratyphi A and S. paratyphi B group O antigens, with 27% and 25% respectivElyjs corresponds with the
work of Leonet al., [11], who reported higher rates $fparatyphi A, compared te. typhi in some Asian countries,
but in contrast ton work of Shyamadaal. [12] who reported low prevalence of 8.57% in diaey care hospital in
South India. The group H antibody titers Sfparatyphi B were relatively higher than the correspondintbaaly
titers of the other species or serotypes. 25% oenae was also observed in this case. Other fiberthe group O
antigens were in the ordeBtyphi (20.6%) >S. paratyphi C (13.7%). The later is however infrequently répdrin
most cases of enteric fever. As for the remainirmug H antigens, there were no much differenceshasvn in
table 1.

From the result outlined above, it is clear thaidences of typhoid fever are relatively high, altgh less; when
compared to some instances reported in Nigeriadi&uwn the prevalence 8almonella typhi among patients in
Abeokuta (south-western Nigeria) for example, regbB80.1% of 840 sampled population to be pos[tiyeOut of
the 90 males’ samples used in this study, 39 (48\88te found positive foalmonella agglutinins. The number of
positive females samples however were 45 (39.5%)obul14 as shown in Table 2, even though, theraois
statistical significance (P > 0.05). This howevsicated lower incidences compared to that of tatemopulation.
This finding agreed with that of Prajapetial., [13], where incidences of the infection in Nepadre reported. The
difference could be attributed to the fact thatdoor activities are more pronounced in males thanfemales in
most of rural communities like Biu, exposing thearhigh risk of infection.

In this study also, higher cases were recorded 3024 years and adults of 25 — 26 years, whei@4%n=61) and
42.9% (n=63) samples were positive respectivelgr&lexists no significant difference between the age groups.
However, a significant variation was noticed betwé®e aforementioned age groups and people x@thyears of
age; where 0.0% (n=2) was recorded. The numbeahidfiren (1-3 years) with significant antibody ¢itivas
considerable as shown in table 3. This however,wasedented by the work of Prajapatal., [13] in Nepal. This
may be due to their immune status, unhygienic mesiand high rate of exposure to contaminants.

Based on marital status, the prevalence is abdut m@re singles (47.5%), than married (36.6%) irdliels. The
reason for this difference may be due to consumptiocontaminated food or water by the unmarriedpte that
often obtain their daily meals from street vendditsis is the common practice of bachelors in re@hmunities,
especially when running their local businessealdt buttressed the higher prevalence in malesdulis that was
shortly described above, due to apparent correlatisom table 4, it could be understood that nmificant

difference (B 0.251) exists between most occupational statuseselation tosalmonella infection. However
significant difference could be noticed when drgviand schooling is considered, where 68.2% (n=2#8) @0%

(n=1) of incidences were recorded. The variatiomldtowever be affected by sample size of the later

Although the study does not include source of drigkwater as reference point, the prevalence ibowit doubt
more or less related to consumption of contaminataigr and food, owing to the fact that sourcepatéble water
(e.g. tap water) are limited in the area. The twajomsources of water used by the community anecinvay free
from contamination, making it unsafe for drinkingnless otherwise treated. The treatment may likely be
possible due, partly to ignorance and economicsstr&nsanitary practices by most food sellers arather
contributing factor, as there are no health reguiatgoverning their business. Inadequate treatiwfeatute illness
is contributing significantly to the spread of théection, as patients will continue to harbor ahdde the organism
for quite some times.
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CONCLUSION

From our study presented here, it is clear Safrnonella agglutinins are traceable in patient at clinicagamtation.
The prevalence is of great public health concespeeially when such a disease is considered rc@dtury, where
emerging infections are becoming worrisome. Goautary practices are pertinent in limiting the seof the
infection. Provision of potable water and healtlectacilities by authorities at various levels isded, in order to
put a break to the endemic nature of the infectlorprovisation of safe drinking water by boiling asduty of
individuals, especially where proper means are sajibe.
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