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Abstract: Clerodendrum quadriloculare (Blanco) Merr. is an endemic plant species of the genus Clerodendrum in the Philippines. This plant contains 
phytosterols which may contribute to its biological properties. Results of this present research work established the anti-inflammatory potential by 
inhibiting 15-lipoxygenase enzyme in an in vitro assay model. The methanolic extract of C. quadriloculare possessed significant inhibition against 15-
lipoxygenase enzymes (with an IC50 value of 0.38 mg/mL). 
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1. INTRODUCTION       
Inflammatory and bronchial conditions may arise from 
metabolic processes caused by certain biological molecules. 
Arachidonic acid metabolism that involves oxidation processes 
leads to the production of pro-inflammatory mediators which in 
turn produces leukotrienes. Initiated biological receptors 
present in the inflammatory cells caused by leukotrienes may 
induce apparent allergic reactions and bronchial dysfunction. 
These reactions produced by leukotrienes are catalyzed by 
lipoxygenase enzymes such as 5, 12 and 15 – Lipoxygenases. 
These enzymes are found in different organ tissues such as 
liver, kidney and adipose tissues. Inhibition of lipooxygenase 
enzymes may prevent such inflammatory conditions [1]. It has 
been presented by several studies that the 15-lipoxygenase 
from soybean can be utilized as an in vitro assay model for 
lipoxygenase inhibition by novel agents synthesized or 
extracted from natural sources such as medicinal plants. 
Plants from the genus Clerodendrum contain phytochemical 
compounds such as flavonoids, phytosterols, terpenes and 
steroids which possess pharmacological properties like anti-
inflammatory, antioxidant and analgesic. A research study 
conducted by Srisook et al., 2015 on Clerodendrum inerme 
proved that its extracts from its leaves have anti-inflammatory 
specifically its ethyl acetate semi-crude extract [2]. An endemic 
plant species of the genus Clerodendrum in the Philippines is 
Clerodendrum quadriloculare locally known as Bagawak or 
Uak-uak and belongs to the family Lamiaceae. Phytosterol 
metabolites such as clerosterols were isolated by Macabeo et 
al. in 2008 on C. quadriloculare leaves. A recent study 

conducted by Tongol and Ysrael, 2015 proved its 
antispasmodic effect in which the clerosterol compounds might 
be responsible for its pharmacologic effect [3]. Phytosterols 
also have medicinal properties such as anti-inflammatory, 
antioxidant and prevents allergic reactions. Published 
investigations on the biological activities of C. quadriloculare 
leaves are still limited.  Due to these reasons, this research 
work sought to evaluate its anti-inflammatory effect by 
inhibiting 15-lipoxygenase enzyme using an in vitro assay 
model.  
 

2. EXPERIMENTAL SECTION 

 

2.1  Materials  
Analytical grade Methanol, Hexane, Dichloromethane and 
Butanol (RCI Labscan, Thailand) were purchased from 
Belman Laboratories. Lipoxygenase inhibitor screening kit was 
acquired from Cayman Chemical Company, Ann Arbor, MI, 
USA. 
 

2.2 Plant collection and authentication 
Clerodendrum quadriloculare leaves were collected at 
Zaragosa, Nueva Ecija, Philippines and its specimen was 
identified and authenticated by the Curator of the University of 
Santo Tomas Research Center for Natural and Applied 
Sciences Herbarium. 
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2.3 Plant extraction 
The leaves of Clerodendrum quadriloculare were air-dried for 
14 days, powdered utilizing a Thomas Wiley mill and weighed 
using a Sartorius top loading balance. The ground plant 
material was soaked in 95% methanol in a percolator for 24 
hours. The percolate was collected and then filtered. The 
filtrate was concentrated using a Rotary evaporator (Eyela, 
USA) at 45° C until a viscous extract was attained and 
furthered dried at 35 ° C and kept in a suitable amber glass 
container. An aliquot of the dried methanolic extract was 
partitioned using the following solvents of increasing polarity 
from hexane, dichloromethane, butanol. All of the collected 
solvent fractions were concentrated in vacuo at 45° C [3][4]. 
 

 
2.4 In vitro 15-Lipoxygenase screening assay 
All of the samples (methanol crude extract, hexane, 
dichloromethane, and butanol semi crude extracts) were 
diluted to attain different concentrations (0.0625 mg/mL to 1 
mg/mL). Ibuprofen was used as the positive control. Reagent 
and enzyme preparations and assay protocols followed the 
literature provided by Cayman Chemical Company 
Lipoxygenase inhibitor screening assay kit. Absorbance 
readings of the enzymatic reactions (in 96-well plate) were 
done at 490 nm using a SH-1000 Corona microplate reader 
(Hitachi, Japan).  

 

2.5 Data interpretation and analysis 
Percent inhibitions of the samples were calculated and results 
were expressed as IC50 values (the concentration needed to 
inhibit 50% of the total 15-lipoxygenase enzymes present in 
the reaction mixture) using a licensed computer package 
Prism 6.0. The data obtained were subjected to one-way 
analysis of variance followed by post hoc Tukeys HSD test. 

 

3     RESULTS AND DISCUSSIONS 

 

3.1 Plant extraction 
Extraction of Clerodendrum quadriloculare leaves using 
methanol as the extracting solvent yielded 11.002% (w/v) 
crude extract. 8.021%, 5.043%, and 6.230% for hexane, 
dichloromethane, butanol, respectively. Most of the extracts 
are dark-green in color having a viscous consistency and 
distinct oil-like odor. 
 

3.2  Results from the in vitro 15-lipoxygenase inhibitory 
assay 

The interaction effect (F = 560.844, p < 0.001) of the different 
concentrations of the extracts in lipoxygenase enzyme 
reactions is significant in which post hoc test indicated that the 
highest mean percent inhibition was with the 1 mg/mL 
concentration of Ibuprofen followed by the 1 mg/mL 
concentration of the methanolic extract. The least was the 
concentrations of the butanol semi crude extract (p = 0.907). 
The least IC50 value of the assay was with the Ibuprofen (IC50 

value = 0.35 mg/mL) followed by the methanolic crude extract 
(IC50 = 0.38 mg/mL), hexane (IC50 = 0.99 mg/mL), 
dichloromethane (IC50 = 1.05 mg/mL) and butanol (IC50 = 1.29 
mg/mL). Among the extract samples, the methanolic crude 
extract exhibited the highest inhibiting activity due to its least 
or minimum IC50 value. This means that at lower 

concentrations, the methanolic extract has a significant activity 
against 15-lipoxygenase enzymes present in the reaction 
mixture while the other extracts have considerable effects. 
Figure 1 presents the graph representation of the percentage 
inhibitions exhibited by the different concentrations of all of the 
samples. 
 

3.3  Conclusion and related discussions 
Based from the results generated from this study, the authors 
conclude that the extracts from the leaves of Clerodendrum 
quadriloculare (Blanco) Merr. has an inhibitory effect against 
15-lipoxygenase enzyme. Specifically its methanolic extract 
exhibited the highest activity among the extract samples. A 
recent study also demonstrated that sterols are present in the 
methanolic extract. This might be responsible for its inhibiting 
activity against lipoxygenase ezymes. This might be 
suggested that C. quadriloculare leaves have an anti-
inflammatory effect that may be studied using animal models 
for the management of inflammation related bronchial 
conditions. Some reports presented that phytosterols such as 
clerosterol can interfere the production of prostaglandins by 
inhibiting the enzyme activity of glucosyltransferase, reduce 
production of leukotrienes and lipoxygenase metabolites [5]. 
Since C. quadriloculare contains phytosterols such as 
clerosterol this plant may be utilized and furthered studied as 
one of the possible sources of anti-inflammatory agents by 
decreasing the lipoxygenase enzyme activity[6][7]. 
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