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INTRODUCTION

Acetaminophen is a synthetic non-opiate derivative of  
ρ-aminophenol, while ibuprofen is one of  phenyl 

propionic acid derivatives.[1] These chemical agents have 
anti-inflammatory, antipyretic, and analgesic activity 
in both animals and humans.[2-4] Available information 
about the relationship between bacteria and ibuprofen or 
acetaminophen is focused on the anti-inflammatory action 
of  these agents on immune system that stimulated by 
bacterial infections and not on the antibacterial activities. 
Ibuprofens found to be limited the effect of  E. coli 
endotoxin on several physiological activities of  rabbits[5] 
and human.[6] It also reduces the inflammation in mouse 
lung resulting from Pseudomonas aerogenosa infection with 
no effect on the bacteria itself.[7] Otherwise, ibuprofen 
showed no antibacterial effects on Campylobacter pylori in 
human body[8] and on Mycobacterium tuberculosis in mice.[9] 
Complexes of  acetaminophen with Co, Ni or Fe element 
(not acetaminophen alone) revealed variable inhibitory 
effects on E. coli, while Serratia and Bacillus subtilis didn’t 
affect by any of  these complexes.[10] Thus, direct action of  
ibuprofen and acetaminophen on bacterial cells did not 
clearly illustrate until now. 

Although few studies found that ibuprofen and 
acetaminophen had significant effects to reduce some of  
body disorders after bacterial infections, antibacterial action 

of  these agents are not clear for many species of  pathogenic 
bacteria. Thus, the main goal of  this study was to detect 
any additional activities of  ibuprofen and acetaminophen 
rather than anti-inflammatory activity by testing their ability 
to inhibit many pathogenic bacteria. 

MATERIALS AND METHODS

Strains 

Seven strains of  bacteria were recently clinical isolated from 
inpatients (30-38 years) at AL-Hussein general Hospital of  
Karbala province. The ethical approval was obtained from 
the University of  Karbala (College of  Pharmacy). Throat 
swabs and stool samples were cultured on Mueller-Hinton 
agar (HiMedia, Mumbai- India) and incubated at 35º C 
for 24 h. Diagnosis was performed using API 20 system 
(Biomérieux, Netherlands-France) in addition to gram 
staining and morphological criteria.

The isolated strains were: Staphylococci aureus, E. coli, Bacillus 
subtilis, Enterobacter aerogenes, Enterobacter cloacae, Salmonella 
typhi and Paracoccus yeei.
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Chemical agents

Ibuprofen and acetaminophen were supplied from Arabia 
industry drugs (AID, Baghdad-Iraq). Ampicilline sodium 
and cefotaxime sodium were supplied by KonTam 
pharmaceuticals co. Zhongshan-China.

Antibacterial assays

Standard culture of  bacteria for antibacterial assay was 
prepared in Mueller-Hinton broth (HiMedia, Mumbai-
India) equivalent to a 0.5 MacFarland Nephelometer 
standard (reading to 1 x 108 cfu/ml) and diluted 1:10.

For obtaining stock solutions, ibuprofen and acetaminophen 
were dissolved in methanol. Ampicilline sodium and 
cefotaxime sodium were dissolved in sterile distilled water. 
Drug concentrations were serial two-fold dilutions ranging 
from 5 to 0.312 mg/ml.

Spectrophotometer assay was applied to determine the 
antibacterial activities of  ibuprofen and acetaminophen. 
Tubes of  Mueller-Hinton broth containing various 
concentrations of  ibuprofen and acetaminophen were 
prepared. These tubes were inoculated with standard 
culture of  each strain (50 µl to each milliliter of  broth). 
All tubes were incubated at 35 ºC for 24 h. Optical density 
of  bacterial growth was measured by spectrophotometer 
(Optima-SP-300, Kyoto-Japan) at wavelength of  450 nm.[11]

Three controls were included in this study: Ampicilline 
sodium (20 µg/ml); cefotaxime sodium (20 µg/ml) and 
chemical free medium. Each experiment was repeated three 
times with triplicates of  each concentration for statistical 
analysis.

Determination of  minimum inhibitory concentration

Minimum inhibitory concentrations (MICs) were 
determined as described by NCCLS.[12] Chemical agents 
were twofold diluted in Mueller-Hinton broth. A 100 µl 
of  each dilution was dispensed in well of  microdilution 
plates (96-wells). Well was inoculated with 50 µl of  standard 
culture medium. The inoculated plates were incubated at 
35 º C for 24 h and examined for visible growth in order 
to determine MIC. Three previous controls were also 
included.

Statistical analysis

Data were statistically analyzed by using two-way variance 
of  analysis (ANOVA) with less significant difference 
(L.S.D.) at P<0.05.

RESULTS

In addition to pharmacological applications of  ibuprofen 
and acetaminophen as anti-inflammation and antipyretic 
drugs, investigation for other functions mainly against 
bacteria was performed. 

Activity of  ibuprofen and acetaminophen on isolated 
bacteria was proximally progressed in parallel direction. 
Two of  gram negative bacteria (E. coli and Salmonella 
typhi) and one of  gram positive bacteria (B. subtilis) 
revealed susceptibility to both tested agents at MIC 
of  2.5 mg/ml [Figure 1 and 3]. While two strains of  
Enterobacter needed more concentrations of  ibuprofen 
and acetaminophen (MIC=5 mg/ml) to inhibit [Table 1]  
[Figure 2 and 4].

As illustrated in four figures, Paracoccus yeei and S. 
aureus showed more susceptibility to ibuprofen and 
acetaminophen than other isolates at MIC of  1.25 mg/
ml with significant differences (P<0.05) from control 
(free media). However, ibuprofen and acetaminophen had 
less effective on all of  isolated bacteria compared with 
ampicilline and cefotaxiam [Table 1]. 

DISCUSSION

Among non-steroidal anti-inflammatory drugs (NSAID), 
ibuprofen and acetaminophen are the most popular drugs. 
These medications are of  the common self-administered 
drugs to date.[13] Although production from difference 
sources, similarity in action between ibuprofen and 
acetaminophen on many isolated strains of  bacteria 
may related to the same side of  action in bacterial cells. 
The site of  action of  ibuprofen and acetaminophen in 
human body is determined by inhibiting the synthesis of  
prostaglandin through effect on cyclooxygenase enzyme.[1,6] 
This mechanism is not available in microorganisms 
due to lack the presence of  cyclooxygenase. Otherwise, 
killing activity of  ibuprofen in Candida cells was 
found through direct damage in their cytoplasmic  
membrane.[14] 

Among seven strains of  isolated bacteria, Enterobacter 
aerogenes and Enterobacter cloacae exhibited more resistance to 
ibuprofen and acetaminophen. These strains are the species 
most commonly encountered in clinical specimens. They 
are part of  commensal enteric flora.[15] Enterobacter cloacae 
found to be resistance to many antibiotics. It needs high 
MIC of  pexiganan to inhibit[16] with the ability to survive for 
long periods after postantibiotic effect of  meropenem.[17] 
Also the resistant to cephalosporins had been observed 
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due to the production of  a stably cephalosporinase.[18] This 
enzyme is related to β-lactamase group that expressed by 
plasmid.[19] It considers the most important mechanism of  
resistance in Enterobacter strains.[20]

Paracoccus yeei is a gram negative rod bacterium that could be 
isolated from various human wound infections and blood.[21]. 
It exhibited with S. aureus more susceptibility to ibuprofen 
and acetaminophen.According to our results, susceptibility 
of  bacterial strains to ibuprofen and acetaminophen may 
encourage usage of  these chemical compounds as assistant 
agents with other standard antibacterial drugs. Thus, the 
information about disadvantage effects of  ibuprofen or 
acetaminophen on the therapeutical activities of  some 
antibiotic when administrated as antipyretic agents may 

change.[22] However, higher peak level of  ceftizoxime 
was detected in plasma above the minimum therapeutic 
concentrations for along duration after co-administrated 
of  ceftizoxime along with acetaminophen.[23] Moreover, 
ibuprofen enhanced the activity of  pyrazinamide during 
the initial phase of  tuberculosis treatment in mouse  
model.[9]

CONCLUSION

Ibuprofen and acetaminophen showed the same ability 
to inhibit the growth of  bacteria. They had a potential 
antibacterial effect on isolated strains of  bacteria. This  
in vitro activity needs to develop for in vivo test and further 
studies are demanding to confirm our results.

Figure 2: Effect of ibuprofen on Enterobacter aerogenes, Enterobacter 
cloacae and Paracoccus yeei 
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Figure 4: Effect of different concentrations of Acetaminophen on 
Enterobacter aerogenes, Enterobacter cloacae and Paracoccus yeei
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Figure 3: Effect of different concentrations of Acetaminophen on 
E. coli, Salmonella typhi, Staph aureus and B. subtilis 

Table 1: MICs of ibuprofen and acetaminophen in isolated bacteria
Strains Amp. (µg/ml) Cefot. (µg/ml) Ibuprofen concentrations (mg/ml) Acetaminophen concentrations (mg/ml)

20 20 5 2.5 1.25 0.625 0.312 5 2.5 1.25 0.625 0.312

E. coli - - - - + + + - - + + +

Sal. typhi - - - - + + + - - + + +

Ent. cloacae - - - + + + + - + + + +

Ent. aerog. - - - + + + + - + + + +

P. yeei - - - - - + + - - - + +

Staph. aureus - - - - - + + - - - + +

B. subtilis - - - - + + + - - + + +

+ : clear growth, - : no growth
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Figure 1: Effect of different concentrations of ibuprofen on E. coli, 
Salmonella typhi, Staph aureus and B. subtilis 
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