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SUMMARY

Faecal Esch. coli isolated from 52 individuals before and after they were
hospitalised at IPGMR were tested for drug resistance against various antibio-
tics. At the time of hospitalisation of these individuals, 19{36.5%) of 52
Esch. coli were resistant to one or more antibiotics out of which 14 (73.7%) were
autotransferable. Within 2 weeks after hospitalisation of these patients, the number
of resistant Esch. coli rose to 29 (55.8%) of which 19(651.5%) were autotransferable. .
Thus, resistant bacteria were increased from 1/3rd to 2/3rd after hospitalisation.
About 70% of these resistances were mediated by plasmid (R-factor) and were
autotransferable to other organisms and these resistances were usually against
multiple antibiotics. On mobilisation experiments, only 13.3% were mobilist:d
to transfer their non-autotransferable resistances

INTRODUCTION

The use of antibiotic leads to supression of susceptible micro-organisms
and favours the survival of resistant ones. This selection pressure of anti-
biotics gradually brings about the prevelance of drug resistant bacteria in the
hospital environment. In our country no work regarding the acquisition of
resistant factor by bacteria in the hospital environment nor any work in
connection with nature of resistant factor acquired has been done. Therefore,
the present stl.:dy was undertaken to find out the incidence of drug resistant
faecal Esch. coli among the patients bdore and after they were hospital bed
and also to see the nature of drug resistance (R- factor) in these organisms.

MATERIALS AND METHODS

During the period from February to October, 1985 stool samples were
collected from 52 patients hospitalised at IPGMR for reasons not connected with
gastro-intestinal tract disorder. None of these patients received any antibac-
terial therapy for the preceeding four weeks. First stool sample was collected
on the date of hospitalisation and the 2nd sample at least 2 weeks after
hospitalisation. Of the 52 patients, 25 were admitted in the old IPGMR hos-
pital building and 27 in the newly constructed hospital building in which admission
of patients had been started about 2 months before cqmmencement of this study.--
'On deputation to Mahidol University. Bangkok for higher studies.
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Faecal samples were directly inoculated into MacConkey agar media.
Pur" colonies of Esch. coli strains were isolated and confirmed by their mor-
phology, motility and biochemical characters (Krieg and Holt. 1984) and their
sensitivity pattern to ampicillin, chloramphenicol, tetracycline, gentamycin,
kanamycin and nalidixic acid were tested by Kirby Bauer method (Bauer
et al 1966). The nature of drug resistance, its transferability by conjugation
were studied by method described in the WHO tech. rep. series (1978).
The recipient E. coli K-12F-Lac-Nx' which was non-lactose fer menter, resistant
to nalidixic acid but sensitive to other antibiotics was used in this study. All
the donor organisms of this study were sensitive to nalidixic acid. Equal
quantities of broth culture of both donor and recipient organisms were
mixed and allowed to conjugate overnight at 37°C after which it was
streaked on a selective plate containing one of the antibiotics to which the
donor was sensitive and incubated for overnight. Transfer of R-factor was
indicated by the appearance of non-lactose fermenting colonies on selective
plate. A control mixture of cell free filtrate of donor Eseh. coli and broth
culture of recipient E. coli K-12 strains in equal volumes \yere tested in
parallel to establish that no transfer of drug resistance occured by phase
transduction or transformation, for which intact cells are required.

Mobilization tests on non-autotransferable resistant strains were done in

a triparental cross by using RTF mobilising strain containing reshtance transfer
factor to see whether non-autotraosferable resistances could be tran<;fcrred by
a transfer factor.

RESU LTS

Table-I shows the incidence of antibiotic resistance (R) and auto-trans-
ferable resistant (R+) strains of faecal Ese/I. coli among the study population.
It can be seen that the rate of isolation of resistant Esch. coli was signifkantly
higher (P<0.05) in hospitalised patients before their admission into the hospital.

Table.. Incidence of resistant (R) and auto. transferable resistant (R+) strains
of Esch. coli among study population.

Stud'Y--- TotaT No. of
population R strains (%)

Total No. of
R+ strains

Percentage of R+ strain
Out of OUt of
total R strain~_._-------------

73.7

65.5---- ---.
Note: P <0.05; Comparison of R-faetors of patients before aDd after Hospitalisatioll.
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Table-II shows the rate of acquisition of antibiotic resistance by Esch. coli
isolated from hospitalised patients. After hospitalisation 50% patients of old
hospital and only 11.8% patients of new hospital building acquiring resistant
Esch. coli in their stool. None of the Esch. coli among hospital patients
were found to loss R-factor.

Table- II Rate of acquisition of antibiotic resistance by Esch. coli isolated
from cases after they were hospitalised in old & new hospital buildings.

Sensitivity pattern of Esch. coli isolated from NO:---
acquired

pre admission patient post admission patient
Resistant Sensitive Resistant Sensitive new resistance

Hospital

buildings
Old n=25
New n=27----
Total n =52

Note: Figures

The incidence of Esch. coli resistance to individual antibiotics is shown

in Table-III. Tetracycline (40.4%) and ampicilin (40.4%) resistant Esch. coli
were fou'1d to occur more frequently than chlJramphenicol (23.1%), kanamycin
(13.5%) and gentamycin (2.9%) resistant EsdI. coli. None of tbe &ch. coli
were found to be resistant to nalidixic acid. Ampicillin resistant Esch. coli
was significantly bigher (P<0.05) among patients after hospitalisation than
those present before hospitalisation.

Table-IV shows the incidence of Esch. coli resistant to single and multi.
pIe antibiotics and their auto-transferability. Esch. coli resistant to multiple
antibiotics were significantly higher (P<O.OI) than those resistant to single
antibiotics. The same is true for transferable drug resistances (P<O.OI),

On mobilization of 15 non-autotransferable resistant strains of Esch. coli

2 (13.3%) could be made to mobilize transfer of their resistances.

Table-III Incidence of Esch. coli resistant to different individual antibiotics
among the study population.

A
Study _
population
Hospital pre-
admission n=52 16(30.8) 10(19.2) 18(34.6) 1(1.9) 6(11.6)
Hospital Post-
a~~iss!~_':l_ n =2?__2~~50)~26.?)_-34(46.!2 2!~:..8~___~5~)__
~o~1 n=104__~2(40._4) 24(23.1) 42t40A) ]J~L 14(1~~. - --- ---
Note: A=AmpiciIIin, C = Chloramphenicol, T = Tetracycline; G = Getamycin K- Kanamycin,

Nx-Nalidixic Acid
Figures within Parenthesis indicate Percentage
- =No resistance.
P<0.05; Comparison of ampicillin resistance between patients berore
and after hospitalization.
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-----
9(36) 16(64) 17(68) 8(32) 8(50)

10(37) 17(63) 12(4.L 15(55.6) 2( 11.8)

19(36.5) 33(63.5) 29(55.8) 23(44.2) 10(30.3)
within parenthesis indicate percentage.
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Table-IV Incidence of Esch. coli resistant (R) to single and multiple antibiotics
including their R+ strains.

---._-
Resistance

Study -Single antibiotic
population _u~ -R- 1__ R'"
Hospital pre-
admission n =52

pattern to
Multiple antibiotics

R 1 R+
-- Total

R/R+-- -----.-----

3(15.8)fI( 7.1) 16(84.2)/13(92.9) 19/14

Hospital post.
admission n =52 7(24.1 )/2( I0.6) 22(75.9)/17(89.4) 29/19---

Note: Figures within parenthesis indicate percentage.

P<O.OI; Comparison of Rand R+ strains against multiple to single
antibiotics.

DISCUSSION

Antibiotic resistance mediated by chromosome is usually to single anti-
biotic and produced by mutation while that mediated by plasmid or R-factor,
an extrachromosomal circular double stranded DNA element, is usually to
miltiple antibiotics and produced by enzyme production. These genetic e!ements
are transferred from one bacterium to others very commonly by conjugation,
rarely by phage transduction, transformation or transposition. The rate of
conjugation enhances under selection pressure of antibiotics (Dutta et ai, 1980 ;
Watnabe, 1963). The present study is concerned with plasmid mediated resi.
stances which is generally auto-transferable or could be mobilized to transfer
their resistances by conjugation.

In our study the rate of acquisition of resistance is over four times
higher in old hospital building (50%) than newly constructed hospital build.
ing (11.8%) as shown in table-2. This finding though astonishing but not
unlikely. The new hospital was newly constructed, therefore, the hospital en.
vironment is virgin and has not yet been polluted with hospital resistant flora
like old hospital building. In addition most of the patients in Psychiatry
and Neuromedicine ward in new hospital building did not receive antibiotics
during their stay before collection of samples and as such are free from selec-
tive pressure of antibiotics on them.

Our rate of isolation of resistant (36.5%) strains of faecal Esch coli
from patients before hospitalisation are lower than that of Britain (Datta, 1969)
and Ireland (Moorehouse and Mckay, 1968) which were 52~-;;and 68,%. respec.
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tively. This is likely due to the fact that these patients are our rural or
urban population where the incidence of Rand R+ strains of Esch. coli are
lower than the developed countries due to the fact that (i) the higher ~election
pressure exerted in those developed countries by extensive use of antibiotics
over a period of many years where both man and animal favours the dissimination
of R-plasmids by conjugation (Watnabe, 1963). (ii) their studies involved mainly
a large number of children population where colonisation of resistant Esch. coli

are reported to be much higher than adult (Linton et ai, 1972). Besides
Moorehouse used antibiotic containing media for primary isolation of organism,
thereby selectively isolating the resistant ones.

The incidence of resistant (55.8%) and auto-transferable resistant strains
(65.5%) of Esch. coli isolated from hospitalised patients are similar to the find-
ings of (Lewis, 1968; Moorehouse and Mckay, 1968; Datta et aI, 1980 and
Rangnaker et ai, 1982) which are likely as the hospital environment in mOst
of the countries are similar.

We isolated significantly higher (P<O.OI) number of Esch. coli resistant
to multiple antibiotics and its R+ strains as compared to single antibiotic
among our study population. Our studies is in accordance with many studies
done else where (Lewis, 1968; Moorehouse & Mckay. 1968; Datta, 1969;
DaUa et ai, 1980; Agarwal et ai, 1981).

The inciJence of Esch. coli resistance to ampicillin and tetracycline alone
or in combination with other antibiotics are higher than any other antibio-
tics. This indicates the possibility of maximum use of these antibiotics
giving rise to the development of resistant ones under selection pressure of
antibiotics.

On mobilization, low mol. wt. non-autotransferable R-factors could be
transfered by a transfer factor or auto-transferable R-factor. In our study
only 2(13.3%) could be mobilized. Anderson (1965) in his study could mobilize
4(8%) while Marsik et al (1975) reported mobilisation of 6(23.1%) strains
out of 26 isolates. These variations in rate of mobilisation may be due to
differences in differences in transfer factor and firmness of attachment of donor
with mobilizing strain.

Thus, from our study we find that about one third of faecal Esch. coli
isolated from different individuals before hospitalisation were resistant to various
antibiotics, the number of resistant organisms rose to two third after hospi.
talisation. About 70% of these resistances are mediated by plasmid (R-factor)
and are autotransferable to other organisms and these resistances are usually
against multiple antibiotics.
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