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PREFACE 
 

The second International Conference on Pharmaceutical Nanotechnology/Nanomedicine has 

been scheduled to take place at Faculty of Pharmacy, Pancasila University (FFUP), Jakarta, 

Indonesia, on 5-6
th

 of June 2015. The program had a theme: “Current Advances in 

Nanodiagnostics and Nanotheurapetic”. 

 

The aim of the conference is to share the recent development in pharmaceutical nano-

technology/nanomedicine. Hence, the conference could be an educational conference for 

development of pharmaceutical nanotechnology/nanomedicine especially in universities, 

research institutions and pharmaceutical industries in Indonesia. 

 

The total poster participant in this conference was 31 from FFUP and other institutions 

(Bandung Institute of Technology, Sekolah Tinggi Farmasi Perintis Padang, Universitas 

Jenderal Soedirman, BPPT, National institute of Science and Technology, LIPI, UHAMKA) 

with various fields including nanotechnology, pharmaceutical technology, clinical pharmacy, 

chemistry, pharmacology and biotechnology. 

 

Finally, on behalf of Organizing Committee, we would like to express our appreciation to 

Bank Nasional Indonesia (BNI) and alumni FFUP as sponsors for their help and support. 

 

 

 

 

Jakarta, June 3, 2015 

 

 

 

 

Chairman of The Organizing Committee, 

Dr.rer.nat. Deni Rahmat, M.Si., Apt. 
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Abstract 
Gouty arthritis characterized by hyperuricemia and inflammation, is caused by the accumulation of uric acids 

in the soft tissues. Nowadays prevalence of gout rises significantly but the availability of anti-hyperuricemic 

drugs is still low, limited only to allopurinol.  In addition, most anti-inflammatory drugs for treating gout 

have side effects in the stomach. This study was aimed to investigate the anti-hyperuricemic and anti-

inflammatory activities 70% ethanol extract of red betel leaf (ERBL). Anti-hyperuricemic activity of ERBL 

at 50, 100, 200 mg/kg/BW were evaluated with chicken essence and potassium oxonate (250 mg/kg/BW i.p) 

compared with allopurinol (27 mg/kg/BW p.o) as positive control. Anti-inflammatory activity was evaluated 

by giving the induced paw edema rats with ERBL at 50, 100, 200 mg/kg/BW. The edema rats were induced 

with monosodium urate crystal (intracutaneous on subplantar). Inhibitions of edema volume were compared 

to sodium diclofenac at 9 mg/kg/BW (p.o). From anti-hyperuricemic tests, rats given ERBL at three doses 

had lower uric acid level than rats in control group (P>0.05). The differences of uric acid level between 

ERBL groups at three doses and allopurinol with negative control were 44.66%, 52.72%, 67.75%, 85.31% 

respectively. While, anti-inflammatory test showed  22.21% edema inhibition for ERBL at 50 mg/kg/BW, 

13.34% edema inhibition for ERBL at 100mg/kg/BW, 73.61% edema inhibition for ERBL at 200 mg/kg/BW, 

and 57.25% for sodium diclofenac. ERBL showed potential anti-hyperuricemic activity as well as anti-

inflammatory activity.  ERBL at 200 mg/kg/BW had lower anti-hyperuricemic activity than allopurinol, 

while the anti-inflammatory activity of ERBL at the same dose was equivalent to sodium diclofenac (P = 

0465, P> 0.05). In conclusion, ERBL had a prospect as antigout herbal medicine. 

 

Key word: Ethanolic extract of red betel leaf, Gouty arthritis, Anti-hyperuricemic, Anti-inflammatory 

 

INTRODUCTION 

Competitiveness of a nation is characterized by the level of the nation's ability to be 

independent, does not rely on other nations. An effort to increase the independence of the 

nation, especially in the health sector, is to explore the potency of herbal drink ―Jamu‖ as 

local wisdom, in order to maintain the health of Indonesian people. However, it require 

scientific proof of its clinical efficacy, to become an independent nation.   

Nowadays, Indonesia relies on basic raw materials imported from several countries. 

Allopurinol, one of the imported materials, is gouty arthritis drug that inhibit xanthine 

oxidase, an enzymes that produces uric acid in human body. Gouty arthritis is 

characterized by hyperuricemia, inflammation, a sense of heat, and pain. 

Hyperuricemia is an increase level of serum uric acid from 5.7 to 7 mg/dl or more. 

Increased level of serum uric acid will eventually lead to accumulation of uric acid crystals 

in joints, tendons, soft tissues and various other body parts. Thopi, the aggregation of uric 

acid crystals, doesn‘t cause pain but local inflammation (Thiele 2007). 
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In pharmacology terms, long term consumption of allopurinol consumption leads to 

adverse effects such as disruption to skin, stomach, intestine, blood disorders and acute 

interstitial nephritis (Sukandar et al, 2008). In addition, allopurinol was reported to interact 

with azathioprine and 6-mercaptopurine, increasing the toxicity of these drugs. Allopurinol 

was also reported to interact with warfarin and theophylline, result a longer half life of 

those (Burns. 2012). 

In order to avoid the dependency of imported allopurinol and maintain the life quality of 

gout patients, it is necessary to develop Anti-hyperuricemic drug from natural resources. 

Red betel (Piper crocatum Ruiz & Pav), have been used as an ornamental plant before,  but 

now this plant utilized as a medicinal ingredient  because of it‘s chemical constituent, 

flavonoids. Flavonoids with benzopyran ring such as silbinin, galangin, apigenin, baikalin, 

and krisin, are  potential as xanthine oxidase inhibitors (Umamaheswari et al. 2012). 

The principle of gouty arthritis treatment is to reduce the levels of uric acid and relieve the 

pain and inflammation. It would be beneficial to invent a medicinal plant that have anti-

hyperuricemic as well as anti-inflammatory activity in term of  compliance and economic 

aspects. Based on this background, this research was aimed to investigate whether the leaf 

of red betel have anti-inflammatory as well as anti-hyperuricemic activity in vivo. 

 

METHODS 

This study used albino male rats (Rattus norvegicus) (100.0-220.6 g) of Sprague Dawley 

(SD) strain. Rats were obtained from Laboratorium Ruminansia dan a Satwa Harapan, 

Faculty of Animal science, IPB. This study was aimed to test the effectiveness of Ethanolic 

Extract of Red Betel Leaf  (ERBL) at 50, 100, 200 mg/kg/BW for its anti-hyperuricemic 

and anti-inflammatory activities. Fresh leaves of red betel were obtained from Balai 

Penelitian Tanaman Rempah dan Obat (BALITRO). Chicken essence (Brand's) and 

potassium oxonate (Sigma 156124-5G) were used to induce the uric acid level in rats. 

While Monosodium Urate (MSU) crystals, modified from Murikami‘s method (Murakami 

et al. 2002), was used to induce the inflammation. Uric acid levels were measured with uric 

acid mono SL kit reagent (Elitech Clinical System) using microLab 300. 
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Simplisia Manufacture and Extraction 

Leaves of red betel from one time harvest were collected in January 2015. The leaves were 

determined at Herbarium Bogoriense, LIPI Cibinong, West Java. Leaves of red betel were 

washed and dried in the sun indirectly. 500 grams of the dried leaves powder were 

macerated kinetically using 5 L of ethanol (70%), in five repeated process, each process 

using two liters of solvents. Then, the collected solvent was evaporated in the rotary 

evaporator to obtain ERBL. It was packed in a sealed opaque container. 

 

Anti-Hyperuricemic Activity 

Rats were divided into six groups, each contained 5 rats. Group I has the normal group, 

group II contained  hyperuricemic rats without treatment, group III contained 

hyperuricemic rats treated with allopurinol (27mg/kg/BW), while group IV, V and VI 

contained hyperuricemic rats given with ERBL at dose of 50, 100, 200 mg/kg/BW p.o. The 

uric acid level rats were induced by administering chicken essence (Brand's) (28ml/kg/BW 

p.o) on day 0 to 7
 
and injected by potassium oxonate (250 mg/kg/BW i.p) on the last day. 

On day 0 to 7, Rats in group III, IV, V and VI were given allopurinol or ERBL an hour 

after administration of chicken essence. 

On day 7, the blood was collected  after the rats were anaesthetized using ether 

(intracardiac). Collected blood in EDTA tubes were centrifuged at 3000 rpm for 10 

minutes. Uric acid levels were determined by an enzymatic colorimetric reaction using 

microLab 300. The blood samples were homogenized, and then uric acid levels were 

measured at 546nm. The measurements were performed using a kit of uric acid mono SL 

reagent (Elitech Clinical System). 

 

Anti-Inflammatory Activity  

MSU crystal preparation.  MSU crystal preparation was modified from Murakami‘s 

method (Murakami et al. 2002). Four g of uric acid (Merck) was dissolved in 800 mL of 

boiling water containing 24.5 mL 1N NaOH. The pH value was adjusted to 7.4, cooled 

gradually at room temperature, stayed over night at 4° C, washed, and dried. Needle-like 

crystals were recovered and suspended in sterile saline (20mg/mL). 

Dose preparation.  ERBLs at 50, 100, 200 mg/kg/BW of ERBL were prepared by 

trituration using with 1% of Na.CMC. 
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MSU crystal-induced rats paw edema and assessment of inflammation. Rats were divided 

into six groups each contained of five rats. Group I was normal group. Group II contained 

rats with left paw edema because of inflammation induced by intracutaneous on subplantar 

injection of 0.4 mL suspense MSU crystals without any treatments. Group III, contained 

rats with sodium diclofenac (9 mg/kg/BW) treatment for it‘s inflammation while group IV, 

V and VI contained rats given with ERBL at 50, 100, 200 mg/kg/BW to treat its 

inflammation.  Sodium diclofenac and ERBL were given an hour before the injection of 

suspense MSU crystals and is repeated for the next 3 days (at 23, 47, 71 hr). Edema on left 

hind paw of each rat was measured by plethysmometer at 0, 1, 2, 4, 24, 48,72 hr. The 

edema inhibitory activity was calculated according to the following formula : 

 

Xn   =    (V)n – (V)o    x  100% 

                  (V)o  

AUC0-72  =   (Xn-1 + Xn) (tn – tn-1)  

             2  

Edema inhibition percentage =       (AUC0-72)0 -  (AUC0-72)n  

                                                                  (AUC0-72)0    

 

(V) n   = Volume of rat‘s paw at n hr.   

(V) o  = Volume of rat‘s paw at 0 hr.  

 X n-1  = % of Rat‘s paw edema in (n-1) hours  

 X n  = % of Rat‘s paw edema in (n) hours 

 t n   = n- hours (hr) 

 t n-1  = (n-1) hours (hr) 

(AUC0-72)0  = mean of AUC0-72  of negative control goup (%.hr) 

(AUC0-72)n              = mean of AUC0-72  of test group at a dose of n (%.hr) 

 

 

Statistical Analysis  

The results were expressed as mean ± SD. The data obtained from various groups were 

statistically analyzed using SPSS software. The p-value <0.05 was considered to be 

statistically significant. 

 

RESULTS AND DISCUSSION 

In this study, the leaves  of  red betel was determined as Piper crocatum Ruiz & Pav by 

Balai Penelitian Tanaman Rempah dan Obat (BALITRO). Six times macerartion of 500 g 

simplisia gave 103.63 g of ERBL. The yield was 20.73% obtained with DER (native) of 

4.8249 g. 

X100 
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Effect of ERBL on Uric Acid Levels  

Hyperuricemic rats, induced by chicken essence and potassium oxonate, had significant 

higher uric acid level (5.24 mg/dl) compare to the normal group (P = 1,568, P> 0.05). The 

pattern of  decrease uric acid levels in three groups ERBL depending on the dose, the 

higher of administrated dose, the lower of uric acid level were obtained. The uric acid level 

at 50, 100, 200 mg/kg/BW ERBL is 2.90, 2.53, 1.69 mg/dL respectively. Decreased of uric 

acid level in the treatment of allopurinol therapy reached a value of 0.77 mg/dL. These 

study results show that ERBL dose of 50, 100 and 200mg/kg/BW can reduce levels of uric 

acid in hyperuricemic rats significantly compared with negative controls (P = 3.336, P> 

0.05), (P = 2,708, P> 0.05), ( P = 3,542, P> 0.05). The differences of uric acid level 

between ERBL groups at three doses and allopurinol with negative control were 44.66%, 

52.72%, 67.75%, 85.31% respectively. (Fig 1.) 

 

 

Figure 1. Mean of uric acid level 

 

In this study, ERBL at 200 mg/kg/BW can be potent as anti-hyperuricemic supported by 

the results of prior studies  who said that red betel leaves have activity to inhibit xanthine 

oxidase in vitro (Santi. 2014). 

According to some literatures, some flavonoids have the ability to inhibit xanthine oxidase. 

Phytochemical screening of ERBL has been done in previous studies, and found that there 

is flavonoids in red betel leaf (Santi. 2014). According to Arishandy, flavonoids in red 

betel leaves are compound by flavonols, flavanones, isoflavones, and Auron (Arishandy 

2010). 
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Effect of ERBL on MSU-Induced Paw Edema in Rat 

The effectiveness of ERBL as anti-inflammatory can be seen from the calculation of Area 

Under the Curve (AUC). The larger the AUC value, the smaller the effectiveness of an 

anti-inflammatory drug. 

 

 

Figure 2. Curve of paw edema percentage against time (hr) 

As seen in Fig.2, MSU-Induced inflammation significantly, it shows from the AUC value 

in the negative control group compared to the normal group (P = 0.005, P <0.05). The 

administration of sodium diclofenac, ERBL at 100 and 200 mg/kg/BW, capable to 

decreased the AUC profile significantly  (P = 0.047, P = 0.002, P = 0.009, P <0.005 

respectively). In the group of ERBL dose 50mg/kg/BW, the AUC profile was not 

significantly different compare to negative control group (P = 0.465, P> 0.05). Percent 

inhibition of edema is seen in Fig.3: 

 

 

Figure 3. Graph of edema inhibition percent 
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From the value of percent inhibition was seen that the ERBL at 200mg/kg/BW produced 

most edema inhibition than other groups. The mechanism of this anti-inflammatory result  

can be attributed to saponins and flavonoids in red betel leaf. As anti-inflammatory 

flavonoid has two mechanisms, by inhibiting capillary permeability and inhibiting 

arachidonic acid metabolism and secretion of lysosomal enzymes from neutrophils cells 

and endothelial cells (Fitriyani 2011). 

While saponin as anti-inflammatory activity because of the hydrophyilic properties of the 

sugar part and lipophilic properties of the aglycone part give saponins their amphiphlic or 

surfactant properties which in turn gives rises to their ability to form stable aqueous foams 

as well as forming complexes with membrane steroids and lipid compounds (Hassan 

2012). 

 

CONCLUSION 

ERBL at high dose (200 mg/kg/BW) gave a significant lower uric acid levels in plasma of 

hyperuricemic rats (p <0.05). ERBL inhibited edema (anti-inflammatory) on the paw of 

albino rats induced by monosodium urate. ERBL at 100 and 200 mg/kg/BW was compared 

to the negative control group, capable to decrease the AUC profile of edema significantly 

(P = 0.002, P = 0.009, P <0.005). In conclusion, leaves of red betel had anti-inflammatory 

activity as well as anti-hyperuricemic. 
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