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ABSTRACT

Diclofenac 2- (2,6 dichloranilino) phenylacetic acid is a widely prescribed non-steroidal anti inflammatory drug.
It is used to reduce pain and treat inflammation in some disorders like rheumatoid arthritis, osteoarthritis,
ankylosing spondilytis, gout, dysmenorrhea, spondylarthritis etc., It acts by inhibiting the action of cycloxygenase
enzymes COX-1 and COX-2 which are responsible for the synthesis of prostaglandins. Apart from anti-
inflammatory property, Diclofenac also has powerful antibacterial potential. This study aims to assess the
antibacterial effect of diclofenac against five pathogenic microorganisms Bacillus subtilis, Staphylococcus aureus,
Eschereschia coli, Pseudomonas aeruginosa, Salmonella typhi. The Agar well diffusion method was adopted to
assess the antibacterial activity. The inhibition of bacterial growth was studied taking test drug in three different
concentrations 25pg9/ml, 50pug/ml and 100pg/ml. The findings of the study indicated the inhibition of growth of

bacteria.
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INTRODUCTION

Bacteria constitute a large group of prokaryotic
microorganisms which are either beneficial or
harmful. The harmful bacteria interact negatively
with human and other animals. There are about 50
known human bacterial infections that are caused by
several pathogens. Antibiotics are used to treat the
bacterial infections'. In recent times, many bacteria
are acquiring resistance to conventional antibiotics®
A search for other drugs with antibacterial properties
is going on for the treatment of bacterial infections’.
Non steroidal anti-inflammatory drugs are a class of
compounds which also possess antibacterial
potential®.

Diclofenac is a widely prescribed anti inflammatory
drug, and was found to possess antibacterial
properties’. It has exhibited antibacterial action
against both Gram positive and Gram negative
bacteria’. It is a non-steroidal anti-inflammatory drug
with analgesic, antipyretic and anti inflammatory
properties’. It is effective in reducing pain, and
treating inflammation in some disorders like
rheumatoid arthritis, osteoarthritis, ankylosing

spondilytis, gout, dysmenorrhea, spondylarthritis
etc,?. It acts by inhibiting the cycloxygenase enzymes
that are essentidl in the biosynthesis of
prostaglandins’. By blocking the effect of COX
enzymes it helps in the less production of
prostaglandins reducing pain and inflammation.*
Diclofenac is 2-(2,6 dichloranilino phenylacetic acid)
with the molecular formula Cy4H;CI,NO, and
molecular weight of 318.13. It is amost white
crystalline powder which is hygroscopic. It is
sparingly soluble in water and freely solube in
organic solvents as methanol and butanol. It is a
stable compound with the melting point 288-290° C.

MATERIALSAND METHODS

Diclofenac sodium was obtained from Sara Exports
Limited, Ghaziabad, U.P., India. The bacterial strains
were obtained from IMTEC, Pune. Five different
strains of bacteria were selected for the antibacterial
activity. Two of them were Gram positive bacteria -
Bacillus subtilis (MTCC 441) and Staphylococcus
aureus (MTCC 96) and three were Gram negative
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bacteria  Escherischia coli (MTCC  443),
Pseudomonas aeruginosa (MTCC 424) and
Salmonella typhi (MTCC 98). All the bacterial strains
were maintained in the nutrient agar medium and sub
cultured once in every two week. Later the bacterial
strain was inoculated into the tubes containing
sterilized medium. They were incubated at 37°C for
24h and stock culture was maintained. The bacterial
inoculums were prepared by transferring a loop full
of stock culture to nutrient medium. The tubes were
incubated at 37°C for 48hrs before the activity.

The antibacterial activity was conducted by using
Agar well diffusion method™*?. All the procedures
were carried out in total aseptic conditions. The
cleaned petriplates and flasks were sterilized in an
autoclave for 121°C for 30 min. The sterilized agar
medium was prepared and poured into the petriplates.
They were allowed to solidify at room temperature.
The bacteria were seeded gently on the petriplates
using a sterile cotton swab to ensure even distribution
of bacteria on the petriplate. Five wells of 4mm
diameter and 5mm depth were punched in the agar on
each plate using a sterile borer. All the plates were
labelled perfectly according to the respective test
organism and the concentrations. The test solution
was prepared by dissolving the test drug in 10 ml of
methanol. Streptomycin was selected as the standard
drug for the activity and its stock solution was
prepared by weighing accurately. Streptomycin was
taken as positive control and Methanol as negative
control. Into each petriplate, 30ul of 25ug/ml,
50pg/ml and 100pg/ml concentrations of test solution
was added. The positive and negative control
solutions were also added in 30ul to the respective
wells. The plates were kept undisturbed for 1 hour to
allow the diffusion of the solution in the agar
medium. Then petriplates were incubated at room
temperature in a laminar flow for 24 hours at 37°C.
The zone of inhibition around each well was
measured with the help of a antibiotic zone reader™.
All the tests were performed six times to minimize
the test error.

RESULTS

All the pathogenic microorganisms tested have
shown inhibition of bacterial growth at amost all
concentrations of the test drug. Saphylococcus
aureus has not shown any inhibitory effect at the
25ug/ml concentration but has shown 16mm
inhibition at 50upg/l, and 21mm of inhibition at
100pg/l and 15mm of inhibition with the standard
drug. Bacillus subtilis has shown 18mm of inhibition
at 25ug/l, 16mm of inhibition at 50pg/ml, 19mm of
inhibition at 100pg/ml and 25mm of inhibition with
the standard drug. Pseudomonas aeruginosa has
shown inhibition of 24mm at 25ug/ml, 25mm at

50pg/ml, 26mm at 100ug/ml and 21mm with the
standard drug. Salmonella typhi has shown
inhibition of 22mm at 25ug/ml, 23 mm at 50ug/ml,
22mm at 100pg/ml and 21mm with the standard
drug. Escherischia coli has shown 24mm zone of
inhibition at 25pg/ml, 25mm at 50pg/ml , 25mm at
100pg/ml and 21mm with the standard drug.
Methanol was taken as negative control for all the
test pathogens and no zone of inhibition was
observed around that well.  The mean zone of
inhibitionisgiveninthe Tablel.

DISCUSSION

The antibacterial effect of Diclofenac was reported in
various earlier studies. About 397 bacteria were
evaluated for in vitro antibacterial activity and the
results have shown that most of them were inhibited
at 50-100pg/ml  concentrations of Diclofenac’.
Diclofenac has shown significant antibacterial effect
in synergism with aminoglyosides both in invitro and
invivo studies.  Diclofenac has exhibited invitro
inhibitory action against 45 different strains of
bacteria at 10- 25ug/ml concentration™. A study on
clinical strains of  Escherischia coli in hospitals
have indicated that diclofenac has shown
antibacterial activity against many strains of bacteria
from 5-50pg/ml and was effective in treating urinary
tract infections’®. The non -antibiotic drug,
Diclofenac was found to protect mice from
Salmonella  infection more  effectively  when
combined with Sterptomycin than used aone. It
was bactericidal at 40ug/ml for Mycobacterium
tuberculosis and along with streptomycin it exerts
profound effect in mice’®. Diclofenac was found to
protect from murine listeriosis, tuberculosis,
salmonellosis within the maximum dose given to
human®. Diclofenac administered to female mice
against Listeria monocytogenes at 2.5ug/ml has
reduced bacterial counts in liver and spleen®. It has
shown inhibitory action at 50pg/ml and bactericidal
effect at 100g/ml in Listeria monocytogenes®. It was
found to exhibit noteworthy inhibition of bacterial
growth againgt four strains tested at lower
concentrations.”* A study on Enterococcus faecalis
was done to evaluate antibacterial effect of diclofenac
in comparison with ibuprofen, calcium hydroxide and
amoxicillin. The results have depicted significant
antibacterial activity of Diclofenac and Ibuprofen at
50ug/ml and above concentrations”. A comparative
study was conducted on the efficacy of antibacterial
action of sodium diclofenac, sodium diclofenac and
streptomycin, tri antibiotic and calcium hydroxide
against Enterococcus faecalis biofilm. The study has
inferred that Diclofenac has shown more antibacterial
effect than calcium hydroxide suggesting diclofenac
sodium as an aternative drug to calcium hydroxide in
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root canal therapy®®. A study on antibacterial activity
and anti-biofilm activity of some non-steroidal anti-
inflammatory drugs and N-acetyl cysteine was
conducted against some uropathogens. The results
have depicted that Diclofenac sodium has shown
powerful antibacterial action in tested pathogens and
highest effect was against Klebesiella pneumoniae. It
has also shown inhibitory effect on the adherence of
Staphylococcus aureus, Klebesiella pneumoniae, and
Proteus mirabilis to the plastic surfaces of catheters.
Diclofenac has also shown maximum disruptive
effect on the mature biofilms formed by test
organisms®. The inhibition of microorgasnisms was
found to be mainly due to the inhibition of DNA
synthesis™ or the disruption of membrane activity®’.
Recent study on some non-steroidal  anti-
inflammatory drugs has reported that they inhibit
Escherischia coli diding clamp that is essential for
the DNA replication and repair®®. Agar well diffusion
isthe simplest and cost effective standardized test for
antibacterial activity®’. It is easier to perform and the
results are obtained quickly. Some of the earlier
studies have shown that diclofenac caused inhibition
of bacteria growth at 50-100ug/l concentration. In
this study, diclofenac has shown zone of inhibition of
bacterial growth even at 25ug/l concentration. It is a

drug with multiple utilities and can be used for the
treatment of various bacteria infections. It was also
found to show antibacterial action effectively when
used in synergism with other drugs.

CONCLUSION

The emergence of antibiotic resistant bacterial
strains with the use of regular antibiotics have
revived the search for antibacterial property from
drugs of different pharmacological classes. This
study reveals the antibacterial potential of Diclofenac
sodium which is a non-steroidal anti inflammatory
drug. It has shown zone of inhibition of bacterial
growth even at less (25ug/ml) cconcentration of the
drug in four bacterial strains (Bacillus subtilis,
Escherischia coli, Pseudomonas aeruginosa, and
Salmonella typhi). This study supports the usage of
alternative drugs to the antibiotics for the treatment
of various bacterial infections. Diclofenac can be
employed as a potent drug to treat bacterial infections
either alone or in combination with other drugs.
Further research is needed in this area to know the
efficacy of diclofenac and other non-steroidal anti
inflammatory drugs in treating various clinical
infections caused by pathogenic bacteria.

Tablel
The mean zone of inhibition of bacteria against human pathogens.
Test Drug Escherischia coli Salmonella typhi Pseudomonas Bacillus subtilis Staphylococcus aureus
aeruginosa
Diclofenac 25ug/ml 24mm 22mm 24mm 18mm No activity
Diclofenac 50pg/ml 25mm 23mm 25mm 16mm 16mm
Diclofenac 100ug/ml 25mm 22mm 26mm 19mm 21mm
Streptomycin 21mm 21mm 21mm 25mm 15mm
Standard drug
REFERENCES

1. Archer GL, Polk RE. Treatment and
prophylaxis of bacterial infections. In:

Kasper DL, Braunwald E, et 4,
eds. Harrison's Principles of Internal
Medicine : 16th ed. New York, NY:

McGraw-Hill, 2004.
2. Barie PS. Antibiotic-resistant gram-positive
cocci: implications for surgical

practice. World J Surg, 1998; 22(2) : 118-
26.

3. Umaru T, Charles NO, Ibrahim K,
Uchechukwu NU. Antimicrobial activity of
non-steroidal anti-inflammatory drugs with
respect to immunological  response:
Diclofenac sodium as a case study. Afric J
of Biotechno, 2009; 8: (25) 7332-7339.

556




www.ijapbc.com

| JAPBC - Vol. 4(3), Jul - Sep, 2015

| SSN: 2277 - 4688

10.

11.

12.

13.

14.

15.

Hersch EV, Hammond BF, Fleury AA.
Antimicrobial  activity of flurbiprofen and
ibuprofen in vitro against six common
periodontal pathogens. J Clin Dent, 1991;
3(1): 1-5.

Annadurai S, Basu S, Ray S, Dastidar SG,
Chakrabarty AN. Antibacterial activity of
the antiinflammatory agent diclofenac
sodium. Indian J of Exptl Biology, 1998; 36
(2): 86-90.

Mazumdar K, Dastidar SG, Park JH, Dutta
NK. The anti-inflammatory non-antibiotic
hel per compound diclofenac: an
antibacterial drug target. Eur J Clin
Microbiol Infect Dis, 2009; 28(8): 881-91.
Skoutakis VA et a., Review of diclofenac
and evaluation of its place in therapy as a
nonsteroidal antiinflammatory agent. Drug
Intellig & Clinic Pharm, 1988; 22 (11) :
850-859.

Brogen RN, Pakes GE, Speight TM, Avery
GS. Diclofenac sodium: a review of its
pharmacological properties and therapeutic
use in rheumatic diseases and pain of
varying origin. Drugs, 1980; 20: 24-48.
Vane JR, Botting, RM. Anti-irflammatory
drugs and their mechanism of action.
Inflamm. Res, 1998; 47: (2) S78 -S87.
Ricciotti  E, Fitz Gerald GA.
Prostaglandins and Inflammation.
Arterioscle, Thromb, and Vasc Biol, 2011,
31(5): 986-1000.

Barry AL, Coyle MB, Thornberry C,
Gerlach EH and Hawkinson RW, Methods
of measuring zones of inhibition with the
Bauer-Kirby disk susceptibility test. J.
Clinical Microbiology, 1979; 10: 885-889.
Barry A, Procedures and theoretical
considerations for testing antimicrobial
agents in agar media in: Corian (Ed.),
Antibiotics in Laboratory Medicine, fifth ed,
Williams and Wilkins, Baltimore, 1991
(MD, 1).

Andrews JM, BSAC. Standardized disc
susceptibility testing method (version 6). J
Antimicrob Chemother, 2007; 60 : 20-41.
Annadurai S, Guha-Thakurta A, Sa
B, Dadtidar SG, Ray R, Chakrabarty AN.
Experimental studies on synergism between
aminoglycosides and the antimicrobial
antiinflammatory agent diclofenac sodium. J
Chaemoth, 2002; 14(1): 47-53.

Dutta NK, Kumar KA, Mazumdar K,
Dastidar SG. In vitro and in vivo
antimycobacterial activity of

557

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

antiinflammatory drug, diclofenac
sodium. Indian J Exp Biol, 2004; 42(9)
922-7.

Mazumdar K, Dutta NK, Dastidar SG,
Motohashi N and Shirataki Y. Diclofenac in
the Management of E. coli Urinary Tract
Infections. In Vivo, 2006; 20 (5) : 613-619.
Dutta NK, Mazumdar K, Dastidar SG, Park
JH. Activity of diclofenac used alone and in
combination with streptomycin  against
Mycobacterium tuberculosis in mice. Int J
Antimicrob Agents, 2007; 30 (4) : 336-40.
Dutta NK, et al., Potential management of
resistant microbial infections with a novel
non-antibiotic: the anti-inflammatory drug
diclofenac sodium. Int J Antimicrob Agents,
2007; 30 (3): 242-9.

Dutta NK. In vitro efficacy of diclofenac
against Listeria monocytogenes. Eur J Clin
Microbiol Infect Dis, 2008; 27(4) : 315-9.
Dutta NK, Mazumdar K, Seok SH, Park
JH. The anti-inflammatory drug diclofenac
retains anti-listerial activity in vivo. Lett.
Appl. Microbiol, 2008; 47 (2) : 106-11.
AL-Janabi AS. Comparison of disc diffusion
assay with spectrophotometer technique for
antibacterial activity of diclofenac sodium,
indomethacin and mefenamic acid. Asian J.
Pharm, 2009; 3: 148-52.

Salem-Milani A et a. Antibacterial Effect of
Diclofenac Sodium on Enterococcus
faecalis. J Dent (Tehran), 2013; 10(1) : 16—
22.

Morsali ahari A, Khabiri M, Tahmures pour
A, Jahromi MZ. Comparing Antibacterial
Effects of Sodium Diclofenac, Mixture of
Diclofenac and Streptomycin, Tri-antibiotic

and Calcium Hydroxide against
Enterococcus faecali. J Res Dent Sci, 2014;
11(1): 6-13.

Mohsen A. et a., Antibacterial, Anti-biofilm
Activity of Some Non-steroidal Anti-
Inflammatory Drugs and N-acetyl Cysteine
against Some Biofilm Producing
Uropathogens. American  Journal  of
Epidemiology and Infectious Disease, 2015;
3(1) : 1-9.

Dastidar SG, Ganguly K, Chaudhuri K,
Chakrabarty AN. The anti-bacterial action of
diclofenac shown by inhibition of DNA
synthesis. Int J of Antimicrob Agents, 2000;
14 (3) : 249-251.

Jorgensen JH, Ferraro MJ. Antimicrobial
susceptibility testing: a review of general



www.ijapbc.com

| JAPBC - Vol. 4(3), Jul - Sep, 2015

| SSN: 2277 - 4688

27.

principles and contemporary practices. Clin
Infect Dis, 2009; 49 (11): 1749-55.

Yin Z et a., DNA replication is the target
for Antibacterial effects of Non-steroidal
Anti-inflammatory drugs. Chemistry and
Biology, 2014; 21(4): 481-487.

558



