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Summary :

From 405 patients of suspected typhoid fever, 94 Salmonella typhi and 17
Salmonella paratyphi A,were isolated from blood and lor stool at the Institute of Post-
graduate Medicine and Research, Dhaka during March 1992 to February 1993. Forty
seven percent of the isolates were resistant to multiple drugs which included
amoxicillin, ampicillin, chloramphenicol and co-trimoxazole. Alarge plasmid of 140MDa
was isolated from 73% of multidrug resistant (MDR)strains. However, no plasmid was
isolated from any of the strains sensitive to above mentioned antibiotics. Majority of
MDRSalmonella transferred resistance to E. coli K-12 (Lac', F",Nx".)by conjugation
method.The transconjugants were similarly resistant to multiple drugs. AllSalmonella
were sensitive to ciprofloxacin and ceftriaxone.

Intorduction :

Typhoid fever caused by multidrug resistant Salmonella is recently an important public
health problem in Indian subcontient including Bangladesh12. Chloramphenicol, co-
trimoxazole, amoxicillin and ampicillin arethe drugs usually selected imperically for treatment
of typhoid fever. Simultaneous resistanceto above mentioned drugs has also been observed
in France, Japan, Madagaskar, India, China and Pakistan3456.

Plasmid plays an improtant role in transferring drug resistance in Salmonella by
carrying gene for resistance transfer against commonly used antibiotics7.Karmaker in 1991
reported tnat 84% of isolated S. typhi of 1989-90 typhoid epidemic of Calcutta were MOR
strains carrying plasmid of 120 kbB.In Bangladesh the first chloramphenicol resistant S.typhi
containing a plasmid of compatibility group HI was reported by Huq and Samadi9.Albert et
al (1991) also found that 16out of 136 S. typhiwere resistant to chloramphenicol, ampicillin,
cotrimoxazole and tetracycline1O.A plasmid of 110 MOa was isolated from all of 16 MOR
strains. This study highlights our observation on recent drug resistance pattern of typhoidal
Salmonella and role of plasmid in transfer of resistance.
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Materials and Methods :

Isolationof strains:

One hundred and eleven strains of Salmonella (94 S.typhi and 17S.paratyphi A) were
isolated from blood and/or stool during March 1992 to February 1993 in the Dept. of
Microbiology, Institute of Post-graduate Medicine and Research (IPGMR), Dhaka from 405

suspected typhoid patients. Trypticase soy broth was used for blood culture while
Salmonella-Shigellaagar and MacConkey agar were used for stool culture. Organisms
were identified by colony character, Gram stain, motility, catalase, oxidase tests followed
by inoculation into triple sugar iron agar". Suggestive organisms were further subjected to
other biochemical tests and final species identification was done by agglutination with
specificantisera.

Antibiotic Sensitivity test:

Disc diffusion method of Bauer et al was applied'2. Following antibiotic discs were

prepared in the Department: ampicillin 10l1g, amoxicillin 10l1g, ceftriaxone 30l1g,

chloramphenicol30l1g, ciprofloxacin 5119,co-trimoxazole 1.25/23.75119, nalidixic acid 30l1g.

Transferof drug resistance by conjugation:

The method described by Anderson and Threlfall (1974)'3 was applied as follows:
donor (isolated MDR strains) and the recipient (Lac., F, NxA.)were grown separately in
nutrientbrothcontaining 8.5 gm of NaCI/Lto a concentration of 108cfu/ml. One mililitre of each
weremixedand incubated in test tubes at 37°Cfor 18 hours. After incubation, 10111of mating
mixturewas inoculated serially into MacConkey agar containing nalidixic acid (50 I1g/mlof
media) and one of the other antibiotics with a concentration of 32 I1g/ml (except co-
trimoxazole,80 I1g/ml).The plates were incubatedovernight at 37°C.Resistance transfer was
indicated by growth of recipient E. coli (transconjugants) in the media. Frequency of
resistancetransfer was calculated by proportion of resistant progeny per recipient ce1l14.A
controlmixture of cell free filtrate of donor and broth culture of recipient in equal volume was
alsoincubatedto establish that no transfer of drug resistance occurred by phase transduction
or transformation.

Isolationof Plasmid DNA:

Plasmidwas isolated in the laboratory of International Center for Dirahhoeal Disease
Research, Bangladesh (ICDDR,B). MDR strains, drug sensitive strains, 6 of the
transconjugantsand a marker (Shigella tJexnariSH4)were grown in 4ml trypticase soy broth
withconstantshaking for 18 hours at 37°C.Cells were harvested by centrifuging at 12000rpm
for30 seconds. Plasmids were then isolated by procedure of modified method of Birnboin
andDolly'5.The isolated plasmids were subjected to electrophoresis in 0.7% agarose gel at
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room temperature at 60 mA and 120 volts. The gel was then kept in a solution of ethidium
bromide (1 1l9/ml) for 15 minutes and was placed over ultraviolet transilluminator and
photographed by polaroid camera.

Results:

Salmonella was isolated from 111patients (94 S.typhi and 17S.paratyphi A). Out of
111 isolates 52 were found resistant to multiple drugs en block, which includes ampicillin,
amoxicillin, chloramphenicol and co-trimoxazole (table). All were sensitive to ceftriaxone,
ciprofloxacin and nalidixic acid.

Table: Antibiogram pattern of isolated Salmonella (n=111)

· Multiple drugs = Ampicillin, amoxicillin, chloramphenicol and cotrimoxazol en block.

Resistance transfer by conjugation occurred from 43 (83%) of 52 MDR Salmonella to
recipient E. coli in frequency ranging between 2x10' and 3x103. Remaining 9 MDR

Salmone!la failed to show any transfer. All transconjugants acquired resistance against
ampicillin, amoxicillin, co-trimoxazole and chloramphenicol en-block. No transfer occurred
from cell free filtrate of donar Salmonella to recipient E. coli.

Plasmid of 140 MDa were isolated from 38 (73%) of 52 MDR strains. No plasmid was
isolated from any of the 59 drug sensitive strains. Plasmids of same character were also
isolated from all of 6 transconjugants. Fourteen of 52 MDR strains, where no plasmid could
be isolated included the strains who failed to transfer resistance to the recipient.

Discussion :

Occurrence of a large number of typhoid fever caused by multi drug resistant
salmonella is relatively a recent event in Bangladesh. Present study shows that 47% of

52

Antibiogram pattern

Antibiotics Resistant Sensitive

No. (%) No. (%)

Amoxicillin 52 (46.8) 59 (53.2)

Ampicillin 52 (46.8) 59 (53.2)
Ceftriaxone 0 (0) 111 (100)

Chloramphenicol 52 (46.8) 59 (53.2)

Ciprofloxacin 0 (0) 111 (100)-
Cotrimoxazole 52 (46.8) 59 (53.2)
Nalidixic acid 0 (0) 111 (100)

Multiple drugs 52 (46.8) 59 (53.2)
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isolated salmonella are resistant to multiple drugs. The study also shows that this resistance

is transferable to related organisms by conjugation at a high frequency. A large plasmid of
140 MDa was isolated from 73% of 52 MDR strains. Since no transfer of resistance occurred

from cell free filtrate of donor Salmonella to recipient E. coli and plasmid was isolated only

from those who could transfer resistance to recipient it can be deduced that plasmid is

responsible for resistance transfer. The failure of isolation of plasmid from 14(27%) MDR

strains may be due to the fact that either plasm ids were lost from bacteria due to prolonged
preservation or that resistance determinant (R-determinant) was carried in the

chromosome'6. It is observed by many authors that multiresistant traits are transferable

usually with high frequency between related organisms and the incidence of "en block"

transfer of multiresistant traits are much higher than partial transfer17 '8. It may be presumed

that. in the gut, the R-factor can be transferred from MDR Salmonella to E.eoli or other gut

flora which in turn may transfer resistance to drug sensitive Salmdnella.

Involvementof large plasmid inmediation of drug resistance and occurrence of invitro

transferof resistance by conjugation at high frequency may be an indication of probability of
a largescale out break of typhoid caused by MDR Salmonella in Bangladesh in near future.
Presentstudy shows 100% sensitivityof ciprofloxacinahdceftriaxone,two of the recently
useddrugs against isolatd organisms. We should use them judiciously. Indiscriminate use
may stimulate the orgamisms to undergo adaptation either in the form of chromosomal

mutationor extra chromosomal device mediated by plasmid resulting in resistance against
newerdrugs.
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