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Extracts from selected species of Philippine plants traditionally used for their anti-inflammatory 
properties were examined for their ability to inhibit the action of xanthine oxidase. The degree of 
inhibition using Adenanthena payonina, Antegonon leptopus, Blumea balsamifera, Calophyllum 
inophyllum, Cassia alata, Cassia fistula, Gliricidia sepium, Michelia alba, Mimosa pudica, Portulaca 
olercea, Pogostemon cablin, Solanum tornum, Tinosphora rumphii and Vitex negundo extracts were 
determined by measuring the increase in absorbance at 295 nm which is associated with uric acid 
formation which is linked to gout. B. balsamifera has the highest percent inhibition at 79.67% followed 
by M. pudica with 62.36% inhibition. The xanthine oxidase inhibitory potential and IC50 values of the 
extracts are reported. 
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INTRODUCTION 
 
Herbal remedies obtained from traditional herbs and 
medicinal plants is commonly use in the Philippines.  In 
rural areas, health and healing are usually in the 
alternative form of a hand-me-down herbal concoction. 
Even in the capital city of Manila, herbal vendors trade 
fresh plants and preparations for various conditions 
ranging from fever to abortifacients. There are thousands 
of herbal plants that folklore had attributed medicinal 
benefits to (Quisumbing, 1978). However, a considerable 
number of plants still needs to be scientifically validated, 
hence, much work is still needed to investigate the 
bioactivity and phytochemicals of these plants.   

Xanthine oxidase plays a major role in the purine 
nucleotide metabolism in humans.  Its major function is to 
catalyze the oxidation of hypoxanthine to xanthine and of 
xanthine to uric acid (Rundes and Wyngaarden, 1969). 
Overproduction of uric acid leads to hyperuricemia which 
is linked to gout (Harris et al., 1999). Gout is 
characterized by the deposition of uric acid in the joints 
leading to severe and episodic painful inflammation 
(Klippel,  2008).  This  metabolic  disease  is  a   common 
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disease with a higher prevalence in men older than 30 
years and in women older than 50 years (Kramer and 
Curham, 2002; Packer et al., 2006). Recent 
epidemiological studies revealed that the overall disease 
burden of gout worldwide is increasing (Kramer and 
Curham, 2002).   

The employment of xanthine oxidase inhibitors which 
hinders the formation of uric acid in the body is the 
foremost therapeutic approach in the treatment of 
hyperuricemia (Emmerson, 1996). Gout is commonly 
treated using allopurinol or 1,5-dihyroxu-4H-pyrazolo[3,4-
d]pyrimidin-4-one (Choi and Curham, 2005). However, 
medication using this drug is coupled with adverse side 
effects which includes fever and rash, progressively 
developing leukocytosis, eosinophilia, vasculitis, aseptic 
meningitis, nephritis and renal dysfunction, and hepatic 
dysfunction (Boyer et al., 1977; Duchene et al., 2000; 
Greenberg et al., 2001; Jarzobski et al., 1977; Khoo and 
Leow, 2000; Para et al., 1995; Wolkenstein and Revuz, 
1995). On top of these, “allopurinol hypersensitivity 
syndrome”, a condition which leads to renal failure and 
impaired liver function is fatal (Arellano and Sakristan, 
1993).  

Several plant extracts from China (Kong et al., 2000), 
North America (Owen and Johns, 1999), Brazil (Filha et al.,  
2006)  and  Australia  (Sweeney  et  al.,  2001)  have  shown 
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Table 1. Percent inhibition and IC50 of the 14 plant extracts. 
 

Plant species Inhibition at 100 (µg/mL) IC50 

A. payonina  47.15  

A. leptopus 59.0 65.3 

B. balsamifera 79.67 192.1 

C. inophyllum 25.63  

C. alata 24.81  

C. fistula 61.9  

G. sepium 6.94  

M. alba 22.49  

M. pudica 62.36 32.8 

P. olercea 39.0  

P. cablin 33.16  

S. tornum 38.45  

T. rumphii 39.99  

V. negundo 

Allopurinol 

50.42 

                                    

38.4 

6.1 

 
 
 
inhibitory effects on xanthine oxidase. Lignans and 
iridoids isolated from the Sterospermum personatum 
were responsible for the xanthine oxidase inhibitory 
action of the plant (Sampath et al., 2005).  A chalcone 
compound from Caesalpinia sappan had shown 
comparable IC50 values to that of allopurinol (Nguyen et 
al., 2005).  Notably, aqueous extracts of Lagerstromia 
speciosa, yielded two known compounds with xanthine 
oxidase inhibitory action (Unno et al., 2004). 

In this paper, we evaluated the xanthine oxidase 
inhibitory action of Adenanthena payonina, Antegonon 
leptopus, Blumea balsamifera, Calophyllum inophyllum, 
Cassia alata, Cassia fistula, Gliricidia sepium, Michelia 
alba, Mimosa pudica, Portulaca olercea, Pogostemon 
cablin, Solanum tornum, Tinosphora rumphii and Vitex 
negundo.  These plants are traditionally used to treat 
anti-inflammatory conditions like asthma, gout, 
rheumatism in the Philippines (Quisumbing, 1978).   
 
 
MATERIALS AND METHODS 
 
Plant material  
 

A. payonina, A. leptopus, B. balsamifera, C. inophyllum, C. alata, C. 
fistula, G. sepium, M. alba, M. pudica, P. olercea, P. cablin, S. 
tornum, T. rumphii and V. negundo leaves were collected from the 
University of the Philippines, Diliman Campus between the period 
of November 2009 and February 2010 and submitted to Dr. Jose 
Vera Santos Herbarium, Institute of Biology, University of the 
Philippines, Diliman for authentication.  Voucher specimens for 
each plant were also deposited. 
 
 
Plant extraction 
 
The leaves were washed with running water and allowed to drip 
dry. The air-dried samples were weighed then homogenized for 
overnight soaking in methanol  using  clean  glass  jars.  The  crude 

 
 
 
 
methanolic extracts were concentrated in vacuo using a rotary 
evaporator (Heidolph). 
 
 
Phytochemical analysis 
 
The phytochemical screening methods used were based on 
Harborne (1984) and Edeoga (2005). Qualitative test for terpenoids, 
saponins, tannins, flavonoids, steroids, phenolic compounds, 
alkaloids and cardiac glycosides were performed. 
 
 
Xanthine oxidase inhibitory assay 

 
The xanthine oxidase activity with xanthine as the substrate was 
measured spectrophotometrically using the procedure of Owens 
and Johns (1999) with the following modifications. The positive 
control, allopurinol solution, was prepared by dissolving 5.0 mg of 
allopurinol in 5.0 ml of 0.15 M phosphate buffer (pH 7.5). Xanthine 
oxidase from bovine milk was purchased from Sigma (×4500).  The 
enzyme solution was prepared by diluting 30 µl of a 5.0 U/0.2 ml 
xanthine oxidase solution to a final volume of 3.0 ml. The substrate 
solution was prepared by addition of 5 drops of 1.0 M NaOH to 22.7 
mg of xanthine to aid its dissolution with deionized water to a final 
volume of 250 ml. The plant extracts were dissolved in 1% dimethyl 
sulfoxide (DMSO) to a final concentration of 1 mg/ml. All solutions 
were prepared immediately before use. 

Total volume of the assay mixture is 3.4 ml and consists of the 
plant extract under study (apportioned concentrations of 200, 100, 
and 75 µg/ml), 0.15 M phosphate buffer (pH 7.5) and 100 µl of 0.03 
U/ml xanthine oxidase enzyme solution. After preincubation of the 
test solution at 25˚C for 10 min, the reaction was initiated by 
addition of 1 ml of 0.6 mM substrate solution of xanthine, mixed 
thoroughly, and monitored through absorption increments read 
every 30 s for 10 min at 295 nm indicating the formation of uric acid 
using a Shimadzu UV-1700 series spectrophotometer. Allopurinol 
was used at a final concentration of 30 µg/ml in the assay mixture.  

The percent xanthine oxidase inhibitory activity of the assayed 
samples was determined through the slope of the plot of 
absorbance against time (seconds). IC50 values were obtained 
through linear regression analysis the plot of concentration (200, 
100, 25 µg/mL) against percent inhibition. 
 
 
RESULTS AND DISCUSSION 
 
Fourteen Philippine plants used in folkloric medicine to 
alleviate gout were evaluated for their xanthine oxidase 
inhibitory action.  Phytochemical profiles of all plants 
tested were also determined. Allopurinol was used as the 
positive control and its IC50 value was calculated as 6.1 
µg/ml. The percent xanthine oxidase inhibitory activity of 
the assayed samples was determined through the slope 
of the plot of absorbance against time (seconds). IC50 
values were obtained through the slope of the plot of 
concentrations used (200, 100, 25 µg/m) against percent 
inhibition determined at each concentration. 

A. payonina, A. leptopus, B. balsamifera, C. 
inophyllum, C. fistula, M. pudica, P. olercea, P. cablin, S. 
tornum, T. rumphii and V. negundo methanolic extracts 
had greater than 25% inhibition at 100 µl as shown in 
Table 1.  

It had been reported previously that extracts 
causing>50%   enzyme   inhibition   at   concentration   of  
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Table 2. Phytochemical profile of the 14 plant extracts. 
 

Plant species Alkaloids 
Cardiac 

glycosides 
Flavonoids 

Phenolic 
compounds 

Saponins Steroids Tannins Terpenoids 

A. payonina  - + - - - - - - 

A. leptopus + + - - - + + + 

B. balsamifera + - + + - - + + 

C. inophyllum + + + + - - + - 

C. alata + - + + - - + - 

C. fistula + + - - - - + + 

G. sepium - + - - - - + - 

M. alba - - + - - - + - 

M. pudica + + + + - - + + 

P. olercea - + + + - - + - 

P. cablin - + + + - - + - 

S. tornum + - + - - - + + 

T. rumphii + + - - - - + + 

V. negundo + - + - - + + + 

 
 
 
50 µg/ml warranted further investigation (Sweeney, 
2001). The IC50 value of plants exhibiting higher than 
50% inhibition was determined. B. balsamifera has the 
highest percent inhibition at 79.67%. It is one of the 
herbal medicinal plants approved by the Philippine 
Department of Health and used as a diuretic. It used 
traditionally for colds, headache, stomach pains and 
rheumatism (Quisumbing, 1978). Flavonoids and 
sesquiterpenoids have been identified from its extracts 
(Nessa et al., 2004; Osaki et al., 2005).  Extracts or 
constituents of B. Balsamifera have been found to 
possess several biological activities (Nessa et al., 2004; 
Noor Rain et al., 2007; Norikura et al., 2008; Osaki et al., 
2005;    

M. pudica exhibited 62.36% inhibition and showed the 
lowest IC50 of 32.8 µg/ml. In the Philippines, decoction of 
the entire plant is used as anti-asthma and the root as 
diuretic (Quisumbing, 1978). Its root extracts exhibited 
various biological activites which includes wound healing 
(Kokane et al., 2009), anti-fertility (Ganguly et al., 2007), 
anti-venom (Girish et al., 2004). Leaf extracts of M. 
Pudica also demonstrate anti-convulsant (Ngo et al., 
2004), hyperglycemic (Amalraj and Ignacimuthu, 2002) 
and anti-depressant activities (Molina et al., 1999).    

V. negundo likewise exhibited an IC50 of 38.4 µg/ml.  It 
is a popular herbal plant in the Philippines and it also one 
of the ten herbal medicinal plants approved by the 
Philippine Department of Health. It is mainly use for the 
relief of cough and asthma. It is commercially marketed 
as Ascof Lagundi syrup and tablets for coughs. Its root is 
traditionally used for dyspepsia, colic, rheumatism and 
leprosy, the leaves as antiseptic for wounds and a 
remedy for headache (Quisumbing, 1978). Lignans, 
diterpenes, terpenes, iridoid glucosides have been 
identified from its extracts (Arif et al., 2008; Chawla et al., 

1992; Khokra et al., 2008; Sehgal et al., 1983; Zheng et 
al., 2010). It was also found to possess anti-venom (Alam 
and Gomes, 2003), anti-inflammatory (Zheng et al., 
2010), anti-bacterial (Khokra et al., 2008), hepatopro-
tective (Tandon et al., 2008) and nitric oxide scavenging 
activity (Zheng et al., 2009). It is possible that the 
inhibitory activities and IC50 values would improve once 
the compounds responsible for the activity are identified. 

Phytochemical analysis of the different plant extracts as 
shown in Table 2 revealed that the extracts tested 
contained flavonoids, terpenoids, cardiac glycosides and 
tannins. Previous studies have shown that flavonoids 
interact with xanthine oxidase by competitively inhibiting 
its action (Jiao et al., 2006).  However, tannins act 
through non-selective binding of the enzyme (Owens and 
Johns, 1999). It is possible that compounds belonging to 
these classes are responsible for the observed 
bioactivity. Literature search revealed no cardiac 
glycosides nor terpenoids have been previously identified 
with xanthine inhibitory action.   

To the best of our knowledge, this is the first report of 
the evaluation of the xanthine oxidase inhibitory activity of 
the tested medicinal plant extracts. This work has 
scientifically validated the use of the plant extracts in 
folkloric medicine. 
 
 
Conclusion 
 
This study had established the xanthine inhibitory action 
of several plant extracts used in Philippine folk medicine. 
A. leptopus, B. balsamifera, M. pudica and V. negundo 
have shown higher than 50% inhibitory activity and 
further studies  are  underway  to identify the compounds 
responsible  for the observed bioactivity. The isolated and 
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purified compounds could then be used as a marker for 
standardization of herbal products or prototypes to 
develop more efficacious drugs with fewer side effects.  
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