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 
Abstract—Lipases constitute one of the most important groups of 

industrial enzymes that catalyze the hydrolysis of triacylglycerol to 
glycerol and fatty acids. Muscarinic antagonist relieves smooth 
muscle spasm of the gastrointestinal tract and effect on the 
cardiovascular system. In this research the effect of a muscarinic 
antagonist on the lipase activity of Pseudomonas aeruginosa was 
studied. Lineweaver–Burk plot showed that the drug inhibited the 
enzyme by competitive inhibition. The IC50 value (0.16 mM) and Ki 
(0.03 mM) of the drug revealed the drug bound to enzyme with high 
affinity. Determination of enzyme activity in various pH and 
temperature showed that the maximum activity of lipase was at pH 8 
and 60oC both in presence and absence of the drug.  
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I. INTRODUCTION 

SEUDOMONAS aeruginosa is a Gram-negative bacterium 
which is widely used for bioremediation of organic 

pollutant in soil and water [1], [2]. P. aeruginosa has a large 
genome, with one of the largest regulatory networks of any 
bacteria sequenced [3]. It is a useful bacterium for industries, 
it can aerobically biodegrade some types of toxic materials in 
soil and water. Pseudomonas aeruginosa has also become an 
important cause of infection, especially in patients with 
compromised host defense mechanisms. One of the most 
important reasons that make Pseudomonas an emerging 
opportunistic pathogen in patients is its ability to use various 
compounds as carbon sources [3]. In this regard, it uses a wide 
variety of enzymes to degrade simple or complicated carbon 
sources for earning energy [3]. 

The major extracellular enzymes generated by P. 
aeruginosa are protease [4], elastase A (LasA) and B (LasB) 
[5], phospholipase C [6] and lipases [7], [8]. These enzymes 
are causing cell death, severe tissue damage and necrosis in 
the human host [9]. Lipase is an enzyme that catalyzes the 
hydrolysis of lipids. Most lipases act at a specific position on 
the glycerol backbone of lipid substrate. Some lipases are 
expressed and secreted by pathogenic organisms during the 
infection. Microbial lipase has industrial applications and used 
in detergents, cosmetics, pharmaceuticals and leather 

processing [10].  
 Many microorganisms such as bacteria, yeast and fungi are 

known to secret lipases. Lipase-producing microorganisms 
have been found in diverse habitats such as industrial wastes, 
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vegetable oil processing factories, dairies, soil contaminated 
with oil, etc. [11]. 

As results any agents that inhibit lipase activity may be 
important for medicine and industry. For example, the 
inhibition of lipase may useful for the persons who are 
annoyed from the obesity. Orlistat is an inhibitor of pancreatic 
lipase which is used for decreasing lipid absorption by the 
obese person [12], [13]. Most drugs were designed to interact 
with specific receptors or enzymes but in some case drugs 
may bind to other enzyme which causes the side effect of 
enzyme. It has been shown that cimetidine which designs to 
block histamine H2 receptor, could also strongly inhibit 
alkaline phosphatase and catalase [14], [15]. Codeine, 
scopolamine and ranitidine were showed to inhibit sucrase 
activity [16], [17]. 

II. OBJECTIVE 

The aim of this research was to find a common drug which 
can inhibit bacterial lipase. In this study a muscarinic 
antagonist was found to be a potent lipase inhibitor and the 
kinetics of binding was investigated. 

III. MATERIALS AND METHODS 

A. Culture Medium and Cell Harvesting 

The salt medium was used by adding 2.5 g KH2PO4, 2.5 g 
Na2HPO4, 1 g NH4NO3, 0.2 g MgSO4, and 0.01 g CaCO3 to 1 
lit of distilled water and the pH was adjusted to 7.0. Olive oil 
was used as the carbon source with the final concentration of 
1%. The culture medium was aerated in a rotary shaker at 
30°C for 72 h. The cells were precipitated by centrifugation 
and the supernatant was used for enzyme assay. 

B. Enzyme Assay 

 Working buffer was prepared by adding different 
concentrations (0.06 to 0.5mM) of Para nitrophenyl palmitate 
(PNPP) as the substrate to 0.1 M Tris buffer pH 8. The 
reaction was started by adding 20 ul of supernatant to the 
working buffer in the test tube. The catalytic activity of lipase 
was continuously monitored by following the increased 
absorption at 410 nm for 10 min. The enzyme assay was 
detected in the absence and presence of the muscarinic 
antagonist with concentration 0.3 to 1.5 mM. The activity of 
enzyme was also detected at different pH, temperature and 
ionic strength. The results were the average of at least three 
separate experiments which were expressed as mean ± 
standard deviation (SD). Biuret method was used for protein 
determination. 
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IV. RESULT AND DISCUSSION 

 

Fig. 1 Competitive inhibition resolved by Lineweaver-Burk plot 
 

 

Fig. 2 The Km of enzyme increased sharply in the presence of low 
concentration of the drug which revealed that the affinity of lipase for 

substrate decreased roughly in the presence of the drug 
 

Enzyme inhibition is an important subject in the word of 
enzymes. Many reports have been published in concern of 
common drugs as inhibitor of enzymes. In this case it can be 
noted to the ranitidine, scopolamine which inhibited yeast 
sucrase and cimetidine and tramadol which inhibited alkaline 
phosphatase and catalase. Inhibitors of lipase may be not 
useful for its industrial application but they are useful for 
intestinal lipase to prevent the absorption of lipids in obese 
persons. Few drugs have been identified as lipase inhibitor. 
Recently, orlistat has been introduced as an inhibitor of lipase 
and widely used in obesity to prevent lipid absorption. This 
study, for the first time introduces another common drug as an 
inhibitor of lipase. The aim of this research was to investigate 
the kinetic parameters and the kind of inhibition of this drug. 
Our results showed that the muscarinic antagonist could 
interact with Pseudomonas aeruginosa lipase. Lineweaver-

burk plot determined that the drug could inhibit the lipase by 
competitive manner (Fig. 1). 

Ki of the drug (0.03mM) was also resolved by using 
secondary plot from the primary plot (Fig. 3). The small 
amounts of IC50 and Ki of the drug verified that the drug has 
been bound to lipase by high affinity. Previous studies 
reported that drugs bound to enzyme with different affinity.  

Determination of IC50 and Ki of ranitidine for sucrase and 
tramadol for alkaline phosphatase showed that they bound 
with moderate affinity [18], [19] while cimetidine bound to 
catalase with high affinity [15].  

 

 

Fig. 3 Secondary plot derived from Lineweaver-burk Ki was 
determined to be about 0.03mM 

 

 
 

Fig. 4 Effect of different pH on the activity of enzyme in the absence 
and presence of the inhibitor. The pH profile of the enzyme was the 

same in the presence and the absence of drug (control) 
 
Fig. 4 shows the effect of different pH on the activity of the 

lipase in the presence and absence of the drug. Maximum 
activity of the enzyme was observed at pH 8 in both cases. 
The pH profile obeys from the same pattern in the presence 
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