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ABSTRACT 

The present study was designed, keeping fact in the mind that multiple drug resistance in many common diseases is 
becoming a serious question to human health. The prevalence of MDR throughout the world is continuously increasing the 
problem seems, is in much bitter form in developing countries like India where no strict norms for health care is being used, 
misusages of antibiotics by quacks and unskilled professionals makes condition more worse. The commonly used 
antibiotics are showing ample amount of resistance by bacteria. The state of Madhya Pradesh is poor in health care 
infrastructure and number of cases of morbidity has been seen in past few years the suggested cause of lethality was 
pinpointing the fact of MDR. The more common MDR diseases are Tuberculosis, Leprosy, and Malaria and of course 
typhoid are much prevalent in Madhya Pradesh. The area around Jabalpur is typical representative of tropics, where 
tropical diseases are abundantly present. The literacy, food habits temperature and water logging are main cause of food 
borne and water borne diseases, Typhoid is much common. Thus treatment is misuses of antibiotics with a prolonged time 
made the organism MDR. According to many clinicians the diseases is non curative with common antibiotics like 
ampicillin, chloramphenicol, nalidixic acid and ciprofloxin with occurrence of repetitive outbreaks in disease was the key-
force to start up this study. In the present study we were keen to observe the susceptibility and resistance in bacterium by 
the means of antibiotic disc susceptibility test. 
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INTRODUCTION 
It is genes of rod shaped gram negative Enterobacteria that cause typhoid fever, paratyphoid fever, and 
food borne illness. Salmonella species are motile and produces hydrogen sulphide. Salmonella typhi causes 
typhoid fever that affects 16 millions people annually and causes 600,000 fatalities. It has the ability to 
spread from the intestine to the deeper tissue of the humans.  Including the liver spleen and bone marrow. 
Multi drug resistance (MDR) is an emerging problem in treating infection disease. Salmonella typhi is one 
example of MDR micro-organism. It is resistance to ampicillin and nalidixic acid, one of the most effective 
antimicrobial. The state of Madhya Pradesh is poor in health care infrastructure and number of cases of 
morbidity has been seen in past few year. The suggested causes of lethality were pinpointing the fact of 
MDR. The more common MDR diseases are tuberculosis, leprosy, and malaria and of course typhoid are 
much prevalent in Madhya Pradesh. We have taken the drug ampicillin as it is more common cause of 
bacterial resistance, seen by clinicians in the area.    
 
MATERIAL AND METHODS 
The present study was carried out at the department of Post Graduate Studies and Research in Biological 
Science R.D University Jabalpur during the period from September 2011 to November 2012. A total of 50 
samples were collected from different sources and we succeeded in successful isolation of 40 different 
samples of Salmonella. 
Isolation and identification of Salmonella species 
Sputum was collected in sterile vials whereas blood samples in EDTA containing tubes, from typhoid 
patients visiting different hospitals and pathology counters of Jabalpur (M.P) Widal test (SPAN diag.ltd) was 
performed for preliminary screening. Salmonella strains were isolated from blood sample by the following 
the methodology of Haque et al., [1]. 2ml of blood was inoculated into a culture bottle containing Trypticase 
soy broth (HiMedia) with sodium polyethanol sulfonate and were incubated at 370 C for 72 hours. These 
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were then sub-cultured and to MacConkey’s agar (HiMedia) plates for further selection. For the 
identification of isolates, single colony was picked from MacConkey’s agar plates and transferred to XLD 
agar (HiMedia) further colonies were taken for Biochemical tests using HiSalmonella Kit (Hi Media). The 
following test was performed by the method recommended by [2]. 
Maintenance and preservation of the culture 
The identified isolates of Salmonella species were maintained XLD slants and were numbered from S1 to 
S40. After biochemical identification, isolates were preserved in 10% dimethylsulfoxide (DMSO) and were 
kept at-200C till further use. 
Standard MIC with reference to different Antibiotics taken  
The mean MIC of Ampicilin against many of the test organism is around 0.4g/ml. It is noteworthy that MIC 
of any drug varies with different geographical locations and experimental conditions Salmon et al. [3]. 
However we wanted to check the resistance, thus we take a serial dilution which starts less then MIC and 
ends up nearly double of mean MIC, which is gathered from different databases, the MIC of other antibiotics 
were taken the mean of standard literature available. 
Screening of Multi drug resistant bacteria by Disc diffusion method 
The ampicilin Resistant Bacteria was then screened for Multi drug resistant properties. The ampicilin 
Resistant Bacteria was then grown on Nutrient media containing 0.8μg/ml ampicillin Dobardzic et al. [4] + 
15μg/ml, 35μg/ml, 55μg/ml nalidixic acid, Ray et al. [5] 0.8μg/ml ampicilin + 0.4μg/ml, 0.5μg/ml, 0.6μg/ml 
chloramphenicol, Mandal et al. [6] 0.8μg/ml ampicilin+ ciprofloxin, 4μg/ml 5μg/ml, 6μg/ml 7Madhulika et 
al. [7] 0.8μg/ml ampicillin + doxicilin 0.2μg/ml, 0.3μg/ml, 0.4μg/ml Chait et al. [8]. Plates were incubated at 
370C for 48-72 hours for isolation of ampicillin resistant bacteria. 
Extraction of Plasmid DNA from bacterial culture 
The Ampicillin and multi drug resistant Bacteria were further taken for Plasmid isolation. 
Plasmid isolation was done by Mini prep Method: -  
Salmonella typhi strains were inoculated in 3ml of Trypticase soy broth from Stock culture. These were 
incubated at 37oC for 48 hours. Cells were harvested by centrifugation at 10,000rpm for five minutes. Cell 
pellet was washed with 100μl of 100mM Tris EDTA buffer. Cells were lysed by suspending the pellet in 
720μl of 10% SDS. This mixture was aliquot in equal volume in two eppendroff tubes, vortex gently and 
incubated at 65oC for two hours. For deproteinization, equal volumes of chloroform: isoamayl alcohol 
(24:1) was added to each eppendroff and well mixed by inversion about 100 times. It was centrifuged at 
10,000rpm for three minutes. Aqueous phase (upper) was transferred to another eppendroff tube, taking 
care that the central protein layer was totally avoided. The chloroform: isoamayl alcohol (24:1) extraction 
was repeated thrice. To aqueous phase (upper), 100μl of 3M sodium acetate was added mixed and then 
700μl of chilled (4oC) isopropanol was added. It was mixed gently by inversion and kept at -20oC overnight 
or at 70oC for twenty minutes. It was centrifuged at 10,000rpm for five minutes and supernatant was 
removed .The pellet was washed with 70% ethanol. The pellet was dried and resuspended in appropriate 
amount of 10mM Tris EDTA buffer or distilled water. Integrity of DNA was checked by Agrose gel 
electrophoresis. 
Removal of RNA from DNA 
5μl of 10mg/ml RNase to 500μl of DNA solution was added and incubated at 37oC for twenty minutes. Fifty 
micro liters of 3M sodium acetate was added followed by precipitation with 500μl of chilled isproranol at -
20oC for overnight. It was centrifuged for three minutes at 10,000 rpm and was resuspended in appropriate 
amount of 10mM EDTA buffer.  
Gel-Electrophoresis 
Agrose gel (2 %) was made in 1X Tris Acetate EDTA (TAE) buffer. DNA samples (10μl each) mixed with 2μl 
bromophenol blue (2X tracking dye) were loaded and electrophoresed at 100 volts for 45minutes. The gel 
was stained in 0.5μg/ml of ethidium bromide for ten minutes and was photographed by using Gel Doc. 
System (Alpha Innotech Corporation, USA). A sharp band indicated the purity of DNA sample. 
 
RESULTS AND DISCUSSION  
The present study aimed to keeping fact in the mind that multiple drug resistance in many common 
diseases is becoming a serious question to human health. The prevalence of MDR throughout the world is 
continuously increasing the problem seems is much bitter form in developing countries like India where no 
strict norms for health care is being used, misusages of antibiotics by quacks and unskilled professionals 
makes condition more worse. The commonly used antibiotics are showing ample amount of resistance by 
bacteria. The state of Madhya Pradesh is poor in health care infrastructure and Number of cases of 
morbidity has been seen in past few years the suggested cause of lethality was pinpointing the fact of MDR. 
The more common MDR diseases Tuberculosis, Leprosy Malaria and of course typhoid are much prevalent 
in Madhya Pradesh. The area around Jabalpur is typical representative of tropics, where tropical diseases 

Siddiquie et al 



BEPLS Vol 2 [9] August 2013   124 | P a g e      ©2013 AE LS, India 

are abundantly present. The literacy, food habits temperature and water logging are main cause of food 
borne and water borne diseases, Typhoid is much common. Thus treatment is misuses of antibiotics with a 
prolonged time made the organism MDR. According to many clinicians the diseases is non curative with 
common antibiotics like Ampicillin, Chloramphenicol, Nalidixic acid and ciprofloxin with occurrence of 
repetitive outbreaks in disease was the key-force to start up this study. In the present study we were keen 
to observe the susceptibility and resistance in bacterium by the means of antibiotic disc diffusion test. 
Numbers of attempts were made together the samples from different sources like hospital medical colleges 
and various pathologies around Jabalpur. A total 50 samples were collected from different sources and we 
succeeded in successful isolation of 40 different samples of Salmonella. These samples were gone through 
antibiotic resistance test the results of patterns obtained are summarized in table. As result indicates out of 
40 samples formed resistant 2 samples were found resistant to Ampicillin at a concentration of 0.4μg/ml. 
Although, these were inhibited by the further doses of Ampicillin. Tough it was the time bound study and 
sample size is not very large to statically support it, but no doubt it is not significantly low sample size to 
ignore, thus we found 4% prevalence of drug resistance in population, simplifying 2 patients are suffering 
from drug resistant strain in the population. Further when these 2 strains were tested for the combination 
of drugs resistance with commonly used antibiotics like Chloramphenicol, Nalidixic acid, Ciprofloxin and 
Doxycillin. Only ampicillin + nalidixic acid. A 0.8 µg/ml   + 15 µg/ml, B 0.8 µg/ml   + 35 µg/ml, C 0.8 µg/ml +   
55 µg/ml was found resistant in one S2 sample as shown in table. This is the clear-cut indication of 
occurrence of multiple drug resistance in this sample. Hence it is not worthy that with suggestive of local 
clinicians that they much often, have seen resistance in ampicillin in their practice. We took ampicillin as 
the base antibiotic for the present study; due to lack of time we ignored the study of the samples with 
reference to many present day antibiotics. It could be a best opportunity for the future studies. As it is 
confirmed in many studies that the drug resistance is controlled with genomic DNA but these are extra 
chromosomal it present in plasmid. The horizontal gene flow pattern in Salmonella is established 
phenomenon. Thus the basic study was designed to keeping the fact in mind that, we can found a drug 
resistance plasmid with in the population of Salmonella, ultimately the attempt were made to isolate the 
Plasmid and the band pattern was clear cut suggestion of the presence of Plasmid. The Plasmid isolated was 
found 55kb. This Plasmid may lead to noble sequence; if it is not noble for the world it might be noble for 
Jabalpur area as here no published data is available with area, suggestive of drug resistance plasmid. The 
present study shows the presence of Drug resistance in Salmonella and more preciously one bacterial strain 
which is multiple drug resistant with Ampicillin and Nalidixic acid The presence of plasmid also supports 
the same. Thus the present study is the base line and many studies are possible with reference to many 
other disease causing bacteria and many other antibiotics. The sequencing of plasmid is undergone for 
further studies. 

Table 1: Growth of Salmonella strains on XLD medium Supplemented with Ampicillin containing media 
Sample 
Name 

Sample 
Source 

       Colony Formation On Ampicillin Media 
  0.4μg/ml 0.5μg/ml 0.6μg/ml 0.7μg/ml 0.8μg/ml 

S1 Blood - -    -       -  - 
S2 Sputum + +  + + + 
S3 Blood - - - - - 
S4 Blood - - - - - 
S5 Blood - - - - - 
S6 Blood - - - - - 
S7 Blood - - - - - 
S8 Sputum - - - - - 
S9 Blood - - - - - 
S10 Blood - - - - - 
S11 Blood - - - - - 
S12 Blood - - - - - 
S13 Blood - - - - - 
S14 Blood - - - - - 
S15 Blood - - - - - 
S16 Blood - - - - - 
S17 Blood - - - - - 
S18 Blood - - - - - 
S19 Sputum + + + + + 
S 20 Sputum - - - - - 
S21 Sputum - - - - - 
S22 Blood - - - - - 
S23 Blood - - - - - 
S24 Blood - - - - - 
S25 Blood - - - - - 
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Sample 
Name 

Sample 
Source 

       Colony Formation On Ampicillin Media 
  0.4μg/ml 0.5μg/ml 0.6μg/ml 0.7μg/ml 0.8μg/ml 

S26 Sputum - - - - - 

S27 Blood - - - - - 
S28 Blood - - - - - 
S29 Blood - - - - - 
S30 Blood - - - - - 
S31 Blood - - - - - 
S32 Blood - - - - - 
S33 Blood - - - - - 
S34 Blood - - - - - 
S35 Blood - - - - - 
S36 Blood - - - - - 
S37 Sputum - - - - - 
S38 Blood - - - - - 
S39 Blood - - - - - 
S40 Blood - - - - - 

 
Table 2: Growth of Salmonella strain on Nutrient medium supplemented with combination of different antibiotics. 

Combination Trial for S2: 
S.No. ANTIBIOTICS GROWTH 

 
    I 
 
 

Ampicillin 
0.8 μg/ml 
0.8 µg/ml 
0.8 µg/ml 

 
+ 
+ 
+ 

 
   II 
 
 

Ampicillin + Nalidixic acid 
A 0.8 μg/ml   + 15 μg/ml 
B 0.8 μg/ml   + 35 μg/ml 
C 0.8 µg/ml  +  55 µg/ml 

 
+ 
+ 
+ 

 
  III 
 
 

Ampicillin + Chloromphenicol 
A 0.8 μg/ml +  4 μg/ml 
B 0.8 μg/ml  +  5 μg/ml 
C 0.8 μg/ml  +  6 µg/ml 

_ 
_ 
_ 
 

 
IV 
   

Ampicillin+ Ciprofloxin 
A 0.8 μg/ml + 4 μg/ml 
B 0.8 μg/ml + 5 μg/ml 
C 0.8 μg/ml + 6 μg/ml 

 
_ 
_ 
_ 

 
V 

Ampicillin + Doxicylin 
0.8 μg/ml + 0.2 μg/ml 
0.8 μg/ml + 0.3 μg/ml 
0.8 μg/ml  +0.4 μg/ml 

_ 
_ 
_ 
_ 

(+ = Growth) (- = No growth) 
 

Table 3: Growth of Salmonella strain on Nutrient medium supplemented with combination of different antibiotics. 
Combination Trial for S19: 

S.No. ANTIBIOTICS     GROWTH 
 
    I 
 
 

Ampicillin  
0.8 μg/ml  
0.8 μg/ml 
0.8 μg/ml 

 
_ 
_ 
_ 

 
   II 
 
 

Ampicillin + Nalidixic acid 
A  0.8 μg/ml   + 15 μg/ml 
B  0.8 μg/ml   +  35 μg/ml 
C  0.8 μg/ml  +   55 μg/ml 

 
_ 
_ 
_ 

 
  III 
 
 

Ampicillin + Chloromphenicol 
 0.8 μg/ml +  4 μg/ml 
0.8 μg/ml  +  5 μg/ml 
0.8 μg/ml  +  6 μg/ml 

_ 
_ 
_ 

 
IV 
   

Ampicillin+ Ciprofloxin 
0.8 μg/ml + 4 μg/ml 
0.8 μg/ml + 5 μg/ml 
0.8 μg/ml + 6 μg/ml 

 
_ 
_ 
_ 

 
V 

Ampicillin + Doxicylin 
0.8 μg/ml + 0.2 μg/ml 
0.8 μg/ml + 0.3 μg/ml 
0.8 μg/ml  +0.4 μg/ml 

_ 
_ 
_ 
_ 

(+ = Growth ) (- = No growth) 
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Fig 1: 1 and 2 Growth of Salmonella on Nutrient Agar Media 3 MacConkey’s Agar Media and XLD Media. 

 
CONCLUSION  
Present study was aimed to study the drug resistance amongst Salmonella species in and around Jabalpur 
region. The study revealed the presence of ampicillin resistance in two samples, out of these two samples 
one was found resistance for nalidixic acid too, thus an indicative of multiple Drug resistance. This was 
confirmed with presence of two plasmids. Thus the present study is the base line and many studies are 
possible with reference to many other disease causing bacteria and many other antibiotics. The sequencing 
of plasmid is undergone for further studies. 
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