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ABSTRACT  
 
The effect of acetaminophen extracted from paracetamol was investigated as antibacterial agent against 
Escherichia coli, Staphylococcus aureus, and Klebsiella pneumonia isolated from urinary tract infection ,and 
Pseudomonas areuginosa from wound infection, also antibiotic susceptibilities of acetaminophen exposed bacteria 
towards 10 antibiotics was investigated. Acetaminophen affect the growth of all studied bacteria with increasing of 
the concentration of the drug. Also, susceptibilities of bacteria towards antibiotic was affected when compared with 
non-exposed (control)bacteria.  
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INTRODUCTION  

 
Paracetamol or acetaminophen, chemically named N-acetyl-p-aminophenol, is a widely used analgesic (pain 
reliever) and antipyretic (fever reducer). Paracetamol is classified as a mild analgesic. It is commonly used for the 
relief of headaches and other minor aches and pains and is a major ingredient in numerous cold and flu remedies.  
 
It is not generally classified as an non-steroidal anti-inflammatory drugs NSAID because it exhibits only weak anti-
inflammatory activity.  
 
To date, the mechanism of action of paracetamol is not completely understood. The main mechanism proposed is 
the inhibition of cyclooxygenase(COX), and recent findings suggest that it is highly selective for COX-2[1].While it 
as analgesic and antipyretic properties comparable to those of aspirin or other NSAIDs, its peripheral anti-
inflammatory activity is usually limited by several factors, one of which is the high level of peroxides present in 
inflammatory lesions. However, in some circumstances, even peripheral anti-inflammatory activity comparable to 
NSAIDs can be observed [2]. 
 
Because of its selectivity for COX-2 it does not significantly inhibit the production of the pro-clotting thromboxanes 
[1]  The COX family of enzymes are responsible for the metabolism of arachidonic acid to prostaglandin H2, an 
unstable molecule that is, in turn, converted to numerous other pro-inflammatory compounds. Classical anti-
inflammatories such as the NSAIDs block this step. Only when appropriately oxidized is the COX enzyme highly 
active [3,4]. Paracetamol reduces the oxidized form of the COX enzyme, preventing it from forming pro-
inflammatory chemicals. This leads to a reduced amount of prostaglandin E2 in the CNS, thus lowering the 
hypothalamic set-point in the thermoregulatory center[5, 6]  
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MATERIALS AND METHODS  
 
Bacterial Isolates 
Different pathogenic bacteria, i.e. E. coli, Staphylococcus aureus and Klebsiella pneumonia from urinary tract 
infection and Pseudomonas aeruginosa from wound infection were used in the present study.  
 
Extraction acetaminophen 
Acetaminophen was extracted by powdering (29) gm. of paracetamol in (100) ml of boiling ethanol with stirrer, 
centrifugation, after that supernatant was dried at room temperature in dark[7] 
 
Preparation of stock solution  
To obtain the stock solution (100000µg/ml) of Acetaminophen ,0.1gm from the extract was dissolved in 1 ml of 
DMSO (Dimethyl sulfoxide).Then a serial dilution (10-10000 µg/ml) from the stock solution were prepared.  
 
Preparation of bacterial culture  
One colony from each bacterial stock culture was inoculated in 4 ml nutrient broth and incubated at 37oC for 24 
hours.  
 
Antibacterial assay  
0.1 ml from each bacterial broth was spreaded on Muller Hinton agar plate by using sterile L-shape rod , then well 
made with sterile corkborer, after that 0.1 ml from each concentration of acetaminophen was added to well .All 
plates were incubated at 37oc for 24 hours ,then diameters of inhibition zone were measured for antibacterial effect 
determination.  
 
Antibiotic sensitivity of acetaminophen exposed bacteria  
0.1 ml of 24 hours acetaminophen exposed bacterial broth culture was spreaded on Muller Hinton agar. 
Susceptibility of isolates to different antibiotics were tested following Kirby Bauer disc diffusion method against 
selected antibiotics(Bioanalse), namely: chloramphenicol(10 mcg), tetracyclin(10 mcg), vancomycin(10 mcg), 
amikacin(10 mcg), erythromycin(15 mcg), Amoxiclav(amoxilin/clavulamic acid )(20/10 mcg), cefataxime(10 mcg), 
canamycin(30 mcg), ciprofloxacin (10 mcg), amikacin(10 mcg) and imipenem(10 mcg).  
 

RESULTS AND DISCUSSION 
 

Antibacterial screening of acetaminophen 
The finding of the present study revealed that all concentrations of acetaminophen extracted from paracetamol 
tablets reduced the growth of each of the islolated bacteria from urinary tract infection i.e. E. coli and 
Staphylococcus aureus, Klebsiella pneumonia or Pseudomonas aeruginosa isolated from wound infection.The 
growth of all bacterial species were inhibited with increasing of drug concentration.  
 

Table (1) antibacterial effect of acetaminophen 
 

concentration * Acetaminophen 
Bacteria  5 4 3 2 1 

20 18 14 12 12 Pseudomonas aeruginos 
18 16 12 12 10 E coli 
22 12 10 0 0 Staphylococcus aureus 
16 12 10 10 0 Klebsiella pneumonia 

*=(1=1*10,2=1*10 2,3=1*103,4=1*104.5=1*105) 
 
Paracetamol is part of the class of drugs known as "aniline analgesics"; it is the only such drug still in use today[8] It 
is not considered a non-steroidal anti-inflammatory drugs NSAIDs because it does not exhibit significant anti-
inflammatory activity (it is a weak COX inhibitor)[9]. 
 
In his study of in vitro activity of ibuprofen and acetaminophen on bacteria Al-Janabi found out that acetaminophen 
affect the growth of each of Staphylococci aureus, Bacillus subtilis, E. coli, Enterobacteraerogenes, Enterobacter 
cloacae, Salmonella typhi and Paracoccusyeei[10]. 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[11]. 
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Figure (1) Antibacterial effect of different concentration of acetaminophen against 
and Pseudomonas aeruginosa

 
Antibiotic susceptibilities 
Although acetaminophen showed little effect against studied bacteria (inhibition zones ranged from (10
but it increased the susceptibilities of these bacteria towards antibiotics. Antibiotics susceptibility test showed that 
bacteria isolated from urinary tract infection were the most affected organism ,as it shown in table(2) figure 
(2&3),acetaminophen increased the susceptibilities of 
control group (non-exposed), so results re
erythromycin, and Amoxicalv (amoxilin /clavulamic acid),
antibiotic, also, acetaminophen increase the susceptibilities of 
ciprofloxacin. Antibiotics susceptibility of 
acetaminophen when compared with non
amoxiclav, while the diameter of inhibition zone of exposed these antibiotics against exposed bacteria was 28mm 
for erythromycin and 22mm for amoxiclav.
when exposed to acetaminophen. Antibiotics suscepti
exposed to acetaminophen. 
  
Urinary tract infection is one of the commonest bacterial infections. The Enterobacteriaceae are the most frequent 
pathogens detected, causing 84.3% of UTI 
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E. coli                                                                                                    Pseudomonas
 

Figure (1) Antibacterial effect of different concentration of acetaminophen against Klebsiella pneumonia,
and Pseudomonas aeruginosa(1=1*10,2=1*102,3=1*103,4=1*104.5=1*105) 

Although acetaminophen showed little effect against studied bacteria (inhibition zones ranged from (10
but it increased the susceptibilities of these bacteria towards antibiotics. Antibiotics susceptibility test showed that 

eria isolated from urinary tract infection were the most affected organism ,as it shown in table(2) figure 
(2&3),acetaminophen increased the susceptibilities of E. coli and Staphylococcus aureus

so results revealed that non exposed E. coli was resistant to vancomycin, 
and Amoxicalv (amoxilin /clavulamic acid), while the exposed bacteria were sensitive to these 

also, acetaminophen increase the susceptibilities of E. coli to chloramphenicol,
Antibiotics susceptibility of Klebsiella pneumonia was highly affected when exposed to 

acetaminophen when compared with non-exposed bacteria which was resistant to both of erythromycin and 
diameter of inhibition zone of exposed these antibiotics against exposed bacteria was 28mm 

for erythromycin and 22mm for amoxiclav. Also susceptibilities of this bacteria to other antibiotics was affected 
when exposed to acetaminophen. Antibiotics susceptibility of Staphylococcus aureus was highly increased when 

Urinary tract infection is one of the commonest bacterial infections. The Enterobacteriaceae are the most frequent 
pathogens detected, causing 84.3% of UTI [12,13]. 
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Klebsiella pneumonia, Staphylococcus aureus, E. coli, 
 

Although acetaminophen showed little effect against studied bacteria (inhibition zones ranged from (10-20 µg/ml), 
but it increased the susceptibilities of these bacteria towards antibiotics. Antibiotics susceptibility test showed that 

eria isolated from urinary tract infection were the most affected organism ,as it shown in table(2) figure 
Staphylococcus aureus when compared with 
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while the exposed bacteria were sensitive to these 

icol, impenemin, cefatxime and 
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diameter of inhibition zone of exposed these antibiotics against exposed bacteria was 28mm 
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Urinary tract infection is one of the commonest bacterial infections. The Enterobacteriaceae are the most frequent 
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Rising antibiotic resistance among uropathogens, and especially the emergence of multi-drug resistant clonal 
groups, has provided urgency to the development of novel preventative and therapeutic strategies[14]. 
 
Paracetamol and/or non-steroidal anti-inflammatory drugs (NSAIDS) are of use for symptomatic relief. However, 
recent research suggests that some NSAIDs may also have the capacity to treat UTI caused by E. coli[15]. 
 
The effect of acetaminophen on the susceptibility of Pseudomonas aeruginosa against antibiotic was less significant 
than urinary tract bacteria (table 2, figure 2).  
 
Acetaminophen exposed and non-exposed Pseudomonas aeruginosa was resistant to six tested antibiotic except 
(amikacin, gentamycin, impenemin, and ciprofloxacin).  
 
Many studies showed that Pseudomonas aeruginosa isolated from wound infection was multi drug resistant 
.Pseudomonas aeruginosais naturally resistant to-lactams, including broad-spectrum cephalosporins, quinolones, 
chloramphenicol and tetracyclines, mainly because of the very low permeability of their cell wall. Moreover, P. 
aeruginosa is characterized by the production of inducible cephalosporinase, active efflux and poor affinity for the 
target (DNA gyrase)[16]. 
 

Table (2) Antibiotic susceptibilities of acetaminophen exposed bacteria 
 

Exposed Non exposed Antibiotics   
 Bacteria P X I U E T N A V C P X I U E T N A V C* 

40 0 24 0 0 0  23 20 0 0 32 0 20 0 0 0  21 16 0 0** Pseudomonas 
50 20 32 30 10 25  29 23 19 32 28 6 18 0 0 0  27 31 0 17 E coli 
26 0 28 0 25 25  30 30 20 32 22 0 20 0 20 22  27 26 19 23 Staphylococcus 
48 16 30 22 28 36  42 32 22 36 30 10 18 0 0 20 27 30 22 25 Klebsiella 

*C= chloramphenicol(10 mcg),T=tetracyclin(10 mcg), V=vancomycin(10 mcg), A= amikacin(10 mcg), E=erythromycin(15 mcg), 
U=Amoxicalv(amoxilin/clavulamic acid )(20/10 mcg), X= cefataxime(10 mcg), N=Gentamycin(30 mcg), P= ciprofloxacin (10 mcg) and I= 

imipenem(10 mcg)  
** Diameter of inhibition zone (mm) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

E. coli                                                                                                           Pseudomonas aeruginosa 
 

Figure (2) Diameters of inhibition zone measurements (mm) of acetaminophen exposed E. coli and Pseudomonas aeruginosaand their 
sensitivity to different antibiotics  

(C= chloramphenicol(10 mcg), T=tetracyclin(10 mcg), V=vancomycin(10 mcg), A= amikacin(10 mcg), E=erythromycin(15 mcg), 
U=Augmentin(amoxilin/clavulamic acid )(20/10 mcg), X= cefataxime(10 mcg), N=Gentamycin(30 mcg), P= ciprofloxacin (10 mcg) and I= 

imipenem(10 mcg) 
(left Petridish= exposed, right=control) 
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Klebsiella pneumonia                                                                      Staphylococcus aureus 
 

Figure (3) Diameters of inhibition zone measurements (mm) of acetaminophen exposed Klebsiella pneumonia and Staphylococcus aureus 
and their sensitivity to different antibiotics  

(C= chloramphenicol(10 mcg), T=tetracyclin(10 mcg), V=vancomycin(10 mcg), A= amikacin(10 mcg), E=erythromycin(15 mcg), 
U=Augmentin(amoxilin/clavulamic acid)(20/10 mcg), X= cefataxime(10 mcg), N=Gentamycin(30 mcg), P= ciprofloxacin (10 mcg) and I= 

imipenem(10 mcg) 
(left = exposed, right=control) 

 

CONCLUSION 
 
The present study concluded that Acetaminophen possessed antibacterial effect with increasing of the concentration. 
Also, susceptibilities of acetaminophen exposed bacteria towards antibiotic was affected when compared with non-
exposed (control)bacteria. 
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