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Abstract: One of the wonder discoveries of the 20t centu-
ry is Antibiotics. But the real wonder and a great cause of
concern is the rise of antibiotic resistance in hospitals,
communities and the environment. There are many
mechanisms by which microorganisms can develop re-
sistance. This study aims at finding the role of microor-
ganisms isolated from the effluent of a pharmaceutical
industry in spreading drug resistance. The different mi-
croorganisms isolated from the effluent were E.coli, Pseu-
domonas spp, Enterobacter spp, and S.aureus. Their antibiotic
sensitivity pattern was studied. The results from the
study showed the presence of multi-drug resistant organ-
isms in the effluent sample. About 66.66 % isolates were
resistant to Ampicillin, Ceftriaxone, and Gentamicin ;
33.33% to Ciprofloxacin while 100% showed resistance to
Ceftazidime and Erythromycin

Key words: Antibiotics, pharmaceutical effluent, multi-
drug resistant organisms.

Introduction:

The problem of antibiotic resistance is universal. Multi-
drug resistance has developed in almost all bacterial
pathogens. A variety of nosocomial infections have been
reported due to these highly resistant bacteria. Uncon-

trolled and excessive use of antibiotics by humans and
animals, results in an increase in antibiotic resistance and
cause the spread of resistance genes in environmental
samples .

Therefore antibiotic resistance is not only found in patho-
genic bacteria but also in environmental organisms inhab-
iting terrestrial and aquatic habitats. Higher numbers of
resistant bacteria occur in polluted habitats compared
with unpolluted habitats, indicating that humans have
contributed substantially to the increased proportion of
resistant bacteria occurring in the environment 2.

Indian pharmaceutical companies supply 20% of the
world’s generic drugs . The effluent coming out of these
industries needs to be treated well before it is discharged
in the natural water bodies. The resistance genes may be
transferred from environmental bacteria to human patho-
gens which is the main risk for public health. The input of
resistant bacteria into the environment seems to be an
important source of resistance in the environment*. Anti-
biotics exert a selection in favour of resistant bacteria. The
resistant bacteria adapt to environmental conditions and
serve as vectors for spread of antibiotic resistance °.

The effluent coming out of a pharmaceutical industry
contains antibiotic and antibiotic resistant bacteria which
can transfer drug resistance horizontally to pathogens. To
the best of our knowledge not many studies have been
undertaken to study this phenomena. This study attempts
to generate information regarding the presence of micro-
organisms in the treated effluent of a pharmaceutical in-
dustry located in the outskirts of Mumbai and the drug
resistance pattern of these isolates.

Materials and methods :

Sample collection:

The treated effluent was collected from a pharmaceutical
company located in the outskirts of Mumbai. The sample
was collected in sterile conical flask and stored at 4°C till
use.

Isolation and characterization:

Bacteria were isolated and purified by streak plate meth-
od on standard selective and differential media. The
plates were incubated at 37°C for 24 hrs. [Fig.1]

Isolated cultures were identified by biochemical tests.
Gram staining was carried out. Catalase test, Citrate utili-
zation test, Indole production test, Methyl Red-Voges
Proskeur (MR-VP) test, Urease test and fermentation of
carbohydrates like glucose, lactose and sucrose were car-
ried out for the identification. [Fig. 2]
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Fig. 1: Isolation on Mac conkey’s agar plate
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Antimicrobial Susceptibility Test (AST):

AST for all the isolates was performed as per Kirby Bauer
disc diffusion method ¢ using the antibiotics mentioned
below. The media used was Mueller Hinton agar pre-
pared as per standard procedure. The density of the cul-
ture was adjusted to 0.5 McFarland’s standard. With the
help of sterile cotton swabs, culture was inoculated on the
medium so as to obtain a lawn culture.

Using sterile forceps the discs of various antibiotics ob-
tained from Hi Media were placed on the plate. The plates
were incubated overnight at 37°C. The zone sizes were
interpreted as per the standard chart and the organisms
were classified as sensitive, intermediate and resistant to
the various antibiotics. Discs containing Ampicillin
/Sulbactum (10/10 pg), Ceftriaxone (30ug), Ciprofloxacin
(bug), Ceftazidime (30ug), Erythromycin (15ug), Gen-
tamicin (10pg), Gentamicin (30pg), Norfloxacin (10ug)
were used to test Gram negative organisms and discs con-
taining Amoxyecillin (30ug), Chloramphenicol (30ug),
Cephotaxime (30ug), Cefepime (30ug), Ciprofloxacin
(30ug), Ceftizoxime(30ug), Erythromycin (15ug), Penicil-
lin-G (10 units) were used to test Gram positive organ-
isms. All the isolates were maintained at refrigeration
temperature on Nutrient Agar slants. Working stocks
were maintained and used for further studies.

Fig. 2: Biochemical tests for identification of organisms.
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Result and Discussion:

A total of four types of bacteria were isolated from the effluent sample collected. Out of these four types, one was Gram posi-
tive and three were Gram negative. Using the identification techniques they were confirmed as Enterobacter spp. (T1), Esche-

richia coli (Tie), Pseudomonas spp. (Tixe) and Staphylococcus aureus (T4).

Table 1 shows the result of biochemical tests.

Carbohydrate |O ism identi-
Test cul-| Gram'’s Indole | Methyl | Voges- Citrate arbony 1:a ¢ rgams.ml entt
Morphology . .. . |Urease| fermentation fied
ture nature production| red |proskauer utilization
Glc |Lac| Suc
T1 Grar.n Short rod . 3 ) ) AG lac| A Enterobacter spp.
negative
Tis Grar.n Coccobacilli N 4 ) ) AG |AG| AC Escherichia coli
negative
T Grar.n Rod . 4 » . i | _ | Pseudomonas spp.
negative
Gram posi Cocci Catalase
1_
T4 P = = = = Staphylococcus
tive +
Aureus

Legend :- +: positive; -:negative; A:acid production; G : gas production. Glc : glucose ; Lac : lactose ; Suc : sucrose.

Table 2 shows the AST results for the various antibiotics used.

Test
cul- ANTIBIOTICS TESTED
ture
GRAM NEGATIVE ORGANISMS
Ampicillin Ceftriaxone Ciprofloxa- | Ceftazidim | Erythromy- | Gentami- | Gentamicin | Norfloxaci
AS 10/10 Ci 30 cin e cin cin G 30 n
CF5 CAZ 30 E15 G10 Nx 10
T1 R R R R R R R I
Tir 1 S 1 R R S S S
Toine R R S R R R R S
GRAM POSITIVE ORGANISM
Amoxicil- | Chloromphenic | Cephotaxim | Cefepime | Ciprofloxa- | Ceftizoxim | Erythromy- | Penicillin-
lin ol e CPM 30 cin e cin G
Am 30 C30 CE 30 Cf30 Ck 30 E15 P10
T4 S S S S S S S S

Legend: R - resistant ; S — sensitive ; I — intermediate.
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AST was carried out for all the isolates. Enterobacter spp.
was resistant to Ampicillin (10ug), Ceftriaxone (30ug),
Ciprofloxacin (5ug), Ceftazidime (30pg), Erythromycin
(15pg), Gentamicin (10ug), Gentamicin(30ug). Escherichia
coli was resistant to Ceftazidime (30ug) and Erythromycin
(15pg). Pseudomonas spp. was resistant to Ampicillin
(10pg), Ceftriaxone (30ug), Ceftazidime (30ug), Erythro-
mycin (15ug), Gentamicin (10pg), Gentamicin(30pg) and
Staphylococcus aureus was not resistant to any of the anti-
biotics used. About 66.66 % isolates were resistant to Am-
picillin, Ceftriaxone, and Gentamicin. Ceftazidime and
Erythromycin showed 100% resistance. 33.33 % isolates
were resistant to Ciprofloxacin. While Norfloxacin
showed 0% resistance. [Fig.3]

The results from the present study showed the presence
of multi-drug resistant organisms like Enterobacter spp.,
Escherichia coli, and Pseudomonas spp. in the treated efflu-
ent sample of the pharmaceutical company. The company
used activated sludge method for the treatment of the

waste which was then discharged in the water body. An-
other study carried out by Ashour et al 2011 showed that
group of genus Staphylococcus contributes to 38.4% of total
samples while genus Micrococci to 22.4%, Bacillus spp. 35%
and Kiebsiella spp 1% 7# .All the gram negative strains were
resistant to Ceftazidime and Erythromycin.

In a study conducted by Lateef et al (2003) the effluent of
a pharmaceutical company was examined microbiologi-
cally. The organisms encountered included Staphylococcus
aureus, Escherichia coli, Proteus vulgaris, Serratia marcescens
and Pseudomonas aeruginosa. The resistances of the 25 bac-
terial strains isolated from the effluent to the frequently
used antibiotics were considered. About 80% of the iso-
lates were resistant to Amoxycillin, 76% to Citrofurantoin,
64% to Cotrimoxazole and Augmentin, 60% were resistant
to Nalidixic acid, 52% were resistant to Tetracycline and
Ofloxacin, while resistance of 12% was obtained for Gen-
tamicin °. Results of their study are in agreement with the
present study to some extent.
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Conclusion:

India has shown to be a breeding ground for around 50
drug resistant microbes due to extensive usage and im-
proper disposal of pharmaceutical drugs into the envi-
ronment °. Constant presence of antibiotics in its envi-
ronment has led to the gradual adaptation of bacteria to
tolerate higher doses of antibiotics. The antibiotic does not
technically cause the resistance, but allows it to happen
by creating a situation where an already existing variant
can flourish.

This study was conducted at a very primary level to find
out if there are drug resistant organisms present in the
waste generated in the pharmaceutical company. From
this study it can be concluded that multidrug resistant
microbes are present in the waste which can transmit the
resistance to pathogens.

Since not much data is available from this kind of study
the need of the hour is to find various ways by which
spread of drug resistance by this mechanism can be
checked. Taking into consideration its effects, stringent
regulation is required from industries and regulatory
agencies in India. Monitoring the amount of drugs pre-
sent in the waste and proper disposal is essential.
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