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Abstract  

This study was carried out since there is a deep rooted interest in the accuracy of laboratory diagnosis and to 

predict the extent of typhi infection in Madurai area, Tamil Nadu, India. Cultures were identified by standard 

methods. Salmonella typhi was the more frequent serotype isolated (i.e.) 94% with the remaining 6% being 

Salmonella paratyphi. A total of 100 samples from diarrheic symptom persons were processed for the isolation of 

Salmonella. All the isolates were subjected to antimicrobial sensitivity tests and serotyping. Out of 100 samples 65% 

was obtained typhoid positive, among 61% Salmonella typhi and 4% S.paratyphi were obtained. Ceftrioxone, 

ciprofloxacin, cefunoxine were most effective while oflaxacin and chloromphenicol were least effective. Our finding 

shows that Salmonella typhi was predominantly found. For typhoid control measures were suggested to follow by 

proper treated drinking water. 
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Introduction 

The medical profession was posed with the 

problem of evaluating the causation  of enteric fever 

till the end of 19th century and the major break through 

dawned only in the year 1948,when the wonder drug 

chloramphenicol was introduced which paved the way 

for remarkable reduction in the morbidity and 

mortality of enteric fever (Hofmann, 1984). Generally 

enteric fever is the fifth most common communication 

disease in India as reported by the central Bureau of 

Health Intelligence (BHI) Directorate General of 

Health Service. Enteric fever occurs in all parts of the 

world. It emerges a significance cause of disability 

and death between civilian and military population 

during war. Enteric fever is an acute systematic 

diseases caused by Salmonella typhi and Salmonella 

paratyphi. Genus Salmonella in human induce 

variable clinical syndrome of which one is enteric 

fever (Behrman, 1996). Salmonella causes 

gastrointestinal illness with diarrhea, stomach cramps 

and fever. Salmonella species are categorized by 

serotypes (Ananthanarayan and Jayaram Panikar, 

1996). There are more than 2,500 serotypes of 

Salmonella. Salmonella can infect humans through 

inadequately processed foods, such as chicken or egg, 

contaminated water and contact with animals such as 

reptiles and amphibians (Centers for disease control 

and prevention (CDC) (Ellner, 2006). Serotype Typhi 

causes typhoid or enteric fever. This illness shows a 

slow progression, with fever, generalized aches, 

weakness and abdominal pain. It can also cause 

changes in mental status, and enlargement of the liver 

or spleen (Murray drew et al., 1990; Sowhami and 

Moxham, 1992). The disease is caused when the 
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Salmonella typhi bacteria spreads in the bloodstream, 

causing what is known as bacteremia. Most cases of 

typhoid fever occur in developing countries or in 

recent immigrants from those nations. 

Materials and Methods 

Sterilization 

In all experiment, standard microbiological 

techniques were followed for the sterilization of the 

media, glassware and collection of human blood 

samples (Wynyard et al., (1991). Identification of 

specific pathogens from sample collections has been 

based on standard procedure which includes 

1.Preliminary tests; 2.Biochemical test 3.Identification 

of pathogen by Widal test, antimicrobial sensitivity 

test was performed by disk diffusion method using 9 

antibiotics. 

Collection and Processing of samples 

During Mar’ 2001 to Mar’ 2002 the blood 

samples of patients were collected from diagnostic 

laboratories in Madurai. The blood was immediately 

transferred to the enteric broth for primary isolation of 

gram negative organism. Salmonella-Shigella agar 

(SSA) was used as selective medium for primary 

isolation and Mackonkey and Deoxycholate citrate 

media was used for purification of suspected colonies. 

Characterization and preliminary identification of 

suspected Salmonella cultures were made on the basis 

of morphology, cultural characteristics, and 

biochemical reactions as shown in table 1. (Edwards 

and Ewing, 1986) Agglutinability of the suspected 

Salmonella culture with Salmonella polyvalent ‘O’ 

sera was tested using sliding agglutination test (Difco, 

1998). 

Table 1. Identification of isolates in blood sample 

 Salmonella typhi Salmonella 

paratyphi 

Morphology 

Shape 

Size 

Margin 

Pigmentation 

Elevation 

 

– Circular 

– Larger 

– Entire 

- Colorless 

- Convex 

 

– Circular 

– Medium 

– Entire 

- Colorless 

- Raised 

Gram 

Staining 

Negative Negative 

Motility Motile Motile 

Biochemical 

tests 

Indole 

MR 

VP 

Citrate 

Catalase 

Nitrate 

reduction 

TSI 

 

 

– Negative 

– Positive 

– Negative 

– Negative 

– Negative 

– Positive 

– Acid butt alkali 

slant H2S 

production 

 

 

– Negative 

 – Positive 

 – Negative 

 – Negative 

 – Negative 

– Positive 

– Acid butt 

alkali slant  

Sugar 

Fermentation 

Dextrose 

 

Lactose 

 

 

– Positive 

 

– Negative 

 

 

– Positive 

  

– Negative 

 

Serotyping typing of the organisms 

The isolated strains of Salmonella sp were 

serotyped at National Salmonella and Escherichia sp 

Centre, Central Research Institute, Kasauli (Kanai 

Mukerjee (1996). 

Antibiotic sensitivity test 

In vitro susceptibility of the organisms to 

various antimicrobial agents was determined by the 

disc diffusion technique (Difco, 1998) The 

antimicrobial agents (concentration in mg) used were 

ampicillin (Ap, 25), amoxicillin (Am, 10), cephalexin 

(Cp, 30), chloramphenicol (Ch, 30), ciprofloxacin (Cf, 

30), gentamicin (Gm, 30), kanamycin (Km, 10), 

nitrofurantoin (Nf, 100), norfloxacin nx, 10), 

tetracycline (Tc, 30), (Hi-Media Laboratories, 

Mumbai, India) (Laurence, 1995). 

Results 

In general typhoid disease was diagnosis by 

isolation of typhi, antibiotic sensitivity, serotyping and 

Widal test to analyze serotype of Salmonella sp. 

Hundreds of blood samples were collected from 

Madurai area suspected to typhoid with in the period 

of Mar’ 2001 to Mar’ 2002. 3 ml of blood samples 

were transferred to 30 ml of enteric broth and 

incubated overnight at 37°C (enteric broth is a 

medium in which gram negative bacilli only grow). 

After overnight incubation medium shows turbidity 

due to growth of gram negative organism. In each 

analysis growth of test culture was streaked down in 

SS agar to determine Salmonella sp. In this analysis 
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for all blood samples isolate were obtained which are 

varied in their morphological character the isolates 

were subjected to microbiological and biochemical 

test to identify them. Based on these test, isolates were 

identified as Salmonella typhi and Salmonella 

paratyphi. 

Antibiotic sensitivity test 

The isolated Salmonella typhi and Salmonella 

paratyphi were further confirmed by antibiotic 

sensitivity test and slide agglutination test. In 

antibiotic sensitivity analysis, zone diameter of test 

isolate was compared with standard antibiotic 

sensitivity pattern which paved the way to treatment 

(Mandal, 1979). The standard antibiotic sensitivity 

pattern of salmonella species was given in the table 2 

for comparative study. 

Table 2. Standard antibiotic sensitivity test of 

salmonella species (S – sensitive, I – intermediate, R – 

resistant). 

Antibiotics S (mm) I ( mm) R(mm) 

Chloramphenicol ≥18 13 – 17 ≤12 

Ciprofloxacin ≥21 16 – 20 ≤15 

Ofloxacin ≥16 13 – 15 ≤12 

Gentamycin ≥15 13 – 14 ≤12 

Cefunoxine ≥18 15 – 17 ≤14 

Ceftrioxone ≥21 14 – 20 ≤13 

Tetracycline ≥19 15 – 18 ≤14 

Ampicillin ≥17 15 – 16 ≤14 

Amoxycillin ≥20 20 – 19 ≤19 

Antibiotic sensitivity of Salmonella typhi was 

mentioned below in the Table 3. Ciprofloxacin, 

ceftrioxone, cefunoxine are more effective drugs while 

oflaxacin, chloramphenicol are least effective. The 

Salmonella typhi show higher resistance to 

amoxicillin, ampicillin and tetracycline while least 

resistance to gentamycin. It was observed that 

S.paratyphi was more sensitive to ceftrioxone, 

ciprofloxacin and least sensitive to oflaxacin and 

chloramphenicol (Table 4). 

Table 3. Antibiotics resistance against Salmonella 

typhi 

Antibiotics No. of persons 

showing 

resistance 

Resistant 

(mm) 

Chloramphenicol 6 ≤12 

Ciprofloxacin 8 ≤15 

Ofloxacin 5 ≤12 

Gentamysin 4 ≤12 

Cefunoxine 9 ≤14 

Ceftrioxone 5 ≤13 

Tetracycline 14 ≤14 

Ampicillin 18 ≤14 

Amoxycillin 21 ≤19 

Agglutination test 

Slide agglutination test was also used to confirm 

the test culture identified. Salmonella typhi 

Agglutinated with both O and H antiserum while 

Salmonella paratyphi agglutinated with A and H 

antiserum. Ultimately this analysis concluded the test 

culture were S.typhi and S.paratyphi Table 4. These 

species were further confirmed by (Salmonella, 

Shigella research center at Kasouli, Hyderabad) 

studying their antigenic structure. The serotyping 

performed for Salmonella typhi presided a means to 

analyse the antigenic structure being 9.12 (vi) d 

similarly Salmonella paratyphi sero analysis revealed 

the antigenic structure of this pathogen to be 2, 12:a. 

(David greenwood et al., 1992). Out of one hundred 

samples (50 from male and 50 from female) collected 

sixty five samples are positive. Among these samples 

33 was obtained from male patients and 32 from 

female patients. The patients infected with Salmonella 

typhi were sixty one and Salmonella paratyphi were 

four. 

Table 4. Antibiotics resistance against Salmonella 

paratyphi 

Antibiotics No. of persons 

showing 

resistance 

Resistant 

(mm) 

Chloramphenicol 6 ≤12 

Ciprofloxacin 8 ≤15 

Ofloxacin 5 ≤12 

Gentamysin 4 ≤12 

Cefunoxine 9 ≤14 

Ceftrioxone 5 ≤13 

Tetracycline 14 ≤14 

Ampicillin 18 ≤14 

Amoxycillin 21 ≤19 

Conclusion 

From the obtained data this study predicts the 

extent of S.typhi infection in Madurai city. The 

occurrence of paratyphi B has greatly reduced and this 
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serotype is not able to isolate from the blood samples. 

Upon the assessment of serological characteristics of 

the typhoid pathogen, an insight in to the 

epidemiological prevalence of the pathogen can be 

viewed. Least resistance by the isolates in the present 

study was observed in case of norfloxacin, 

enrofloxacin and ciprofloxacin. Fluoroquinolone 

group of antibiotics have rapid and prompt 

bactericidal action at a very low minimum inhibitory 

concentrations against salmonellae (Hooper and 

Quinolones, 1995). However, caution is warranted 

against their indiscriminate use as is evident from the 

resistance problems being faced by many developed 

countries, where more than ten-fold increased 

resistance has been observed against the quinolones 

during a two decade study. Excessive use of 

antibiotics by humans shows resistance. Hence, it is 

imperative that judicious use of antibiotics in the 

treatment and prophylaxis, testing, be practiced to 

sustain the usefulness of the antibiotics in controlling 

typhoid on long-term basis. 
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