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PREFACE 

 
The 49th Pokjanas TOI International seminar has been scheduled organized by the Faculty of Pharmacy 
University Pancasila in collaboration with Pokjanas TOI  Organization at Jakarta, Indonesia, 21-22 
October 2015. Which is aimed to share information, findings and collaboration between researches, 
pharmacists, institution and natural product industries.  
 
Finally we were able to publish the proceedings and it is now ready for circulation among the researchers, 
industries, and scientists. This proceeding is consisted of 43 titles manuscripts which were presented as 
oral and poster in seminar.  The topic of manuscript contain many fields including natural product 
chemistry, analytical technique in phytochemistry, biological activity, pharmacological study, herbal 
drugs and formulation.. 
The Organizing Committe gratefully acknowledges the Rector of University Pancasila, Pokjanas TOI 
Organization, as well us all sponsors in bringing forth this seminar. Furthermore, personally, I would like 
to express my deep apreciation to the members of the Organizing Committee, for the good teamwork and 
their great effort to bring success to the seminar. 
 
 

Jakarta, November 2015 
 

Chairman of Committee 
Dr. Ratna Djamil M.Si., Apt 
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Effect of Bawang Tiwai (Eleutherine bulbosa (Mill.) Urb.) Ethanol Extract on 
Monosodium Urate-Induced Rat Hind Paw Inflammation 
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Abstract: Bawang tiwai ((Eleutherine bulbosa (Mill.) Urb.) also named bawang berlian grown in 
Kalimantan. Local people in Kalimantan have used  the bulbous of bawang tiwai for their health. Our 
previous research showed that the bulbous of bawang tiwai have decreased plasma uric acid in 
hyperuricemic rat. The aim of this study was to investigate the antiinflamation effect of bawang tiwai on 
Mono Sodium Urate (MSU)-induced rat hind paw inflammation. Male Sprague-Dawley rat were divided 
into 6 groups as follows:  normal group, negative group received Sodium CMC suspension, positive 
group received diclofenac sodium (9mg/kg, p.o) and tests groups received different doses of bawang tiwai 
extract (140 mg/kgBB, 280 mg/kgBB, 560mg/kgBB, p.o). Edema was induced on the left hind paw of the 
rat by a subplantar injection of Mono Sodium Urate (MSU) suspension (0,4 mL 20mg/mL). At 1, 2, 4, 24, 
48 and 72 hours after injection, the edema volume was measured using pletismometer and inhibitory 
percentage of edema was calculated.  The percentage inhibition of rat hind paw edema at  the doses 140 
mg/kgBW, 280 mg/kgBW dan 560 mg/kgBW of bawang tiwai were 7,67%, 2,11%, 52,31% respectively 
and  diclofenac sodium inhibited 57,44% of edema. In conclusion, this research demonstrated 
antiinflammatory effect of extract ethanol bawang tiwai in MSU-induced rat hind paw edema. In line with 
previous research of antihyperuricemic effect, bawang tiwai could be proposed further as herbal antigout. 
 
Keywords : Eleutherine bulbosa (Mill.) Urb., monosodium urate, antiinflammation. 

 

INTRODUCTION 

Disorder of purine metabolism in human could result in gouty arthritis detected from higher uric acid 
level in blood. This increased uric acid level may progress to saturated uric crystal in the synovial joints 
that cause an inflammation. 

The treatment of gouty arthritis entails several approches those are by lowering blood uric acid level, 
increasing the urate excretion and relieving the symptoms of pain and swelling associated with 
inflammation at the joints. To date, the most frequently used  urate lowering drug is alopurinol and 
antialgetics and antiinflamation drugs are groups of non steroid antiinflammation drug. The greatest 
disadvantage in presently available potent synthetic drugs for the treatment of inflammation lies in their 
toxicity and reappearance of symptoms after discontinuation especially for antiinflammation drug. The 
side effect of non steroid antiinflammation drug was  ulcers, bleeding, kidney failure. Therefore the 
screening and development of drugs for their anti-inflammatory activity is still in progress and there is 
much hope for finding anti-inflammatory drugs from indigenous medicinal plants.  

Bawang tiwai ((Eleutherine bulbosa (Mill.) Urb.) also named bawang berlian grown in Kalimantan. 
Local people in Kalimantan have used  the bulbous of bawang tiwai for their health.  Our previous 
research showed that the bulbous of bawang tiwai have decreased plasma uric acid in hyperuricemic rat(1). 
The aim of this study was to investigate the antiinflamation effect of bawang tiwai in MSU-induced 
inflammation in rat hind paw.  
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MATERIAL AND METHODS 

Plant Material. The plants were collected from Borneo  (Kalimantan) and authenticated by Herbarium of 
Indonesian Institute of Science (LIPI) Bogor as Eleutherine palmifolia (L.) Merr. Their bulbous were 
sorted from its skin and other contaminant materials, washed by running water then cut into small pieces 
and dried at 50°C. The dried bulbous were grinded. Dry powder of bawang tiwai was macerated with 
ethanol 70% 24 hours with occasional shaking. The maceration process was repeated 4 times. The filtrat 
was concentrated under reduced pressure 50oC. 

Chemical. MSU crystal preparation.  MSU crystal preparation was modified from Murakami’s 
method(2).  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 overnight at 4° C, 
washed, and dried. Needle-like crystals were recovered and suspended in sterile saline (20mg/mL). 
Monosodium Urate (MSU) crystals, was used to induce the inflammation.  

Animal.Thirty male Sprague Dawley rats of age 2-3 months weighing 100-200 g were obtained from 
Laboratorium Non Ruminansia dan Satwa Harapan Fakultas Peternakan Institut Pertanian Bogor.  They 
were fed with standard diet fed and allowed food and water ad libitum for 1 week acclimatization. They 
were handled according to the recomendation of local ethics commitee.  They randomly divided into 6 
groups as follows:  normal group,  negative group received CMC Na suspension, positive group received 
diclofenac sodium (9mg/kg, p.o) and three tests groups received different doses of Bawang Tiwai Extract 
140 mg/kgBW, 280 mg/kgBW, 560mg/kgBW, p.o, respectively. The doses of Bawang tiwai extract  were 
prepared by suspending extract with  1% of Na.CMC. 

Antiinflammation Evaluation. 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. 
The left hind paw of rat in All groups unless normal group was induced inflammation by injected  
intracutaneous on subplantar injection of 0.4 mL suspense MSU crystals. 9 mg/kg/BW sodium diclofenac 
, bawang tiwai extract (140 mg/kgBB, 280 mg/kgBB, 560mg/kgBW, p.o) 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. Percentage of edema 
volume  was calculated with Xn formula. The edema inhibitory activity was calculated with AUC value, 
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) 
 
 
 
 

X 100 
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RESULTS AND DISCUSSION 

Data of edema volume that resulted from this study was treated as a percentage of edema. The graph and 
percentage values can be seen in Figure 1. Figure 1 showed that each group has different line profile. The 
group without treatment (negative) has higher line profile than extract group and diclofenac sodium 
(positive) group, whereas diclofenac sodium group showed lower line profile than negative group and 
extract group. These result showed that edema volume on the negative group was higher than bawang 
tiwai extract group. It can be said that bawang tiwai extract reduced edema volume but not as potent as 
sodium diclofenac. 
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Figure 1. Mean of edema volume percentage Vs time.  

 
Due to the different patterns of line profil between groups on the chart, we compared the strength of 

antiinflammatory effect by calculating area under the curve (AUC). The calculation results is shown in 
Table 1. 

Area under the curve (AUC) is a value which represents total edema volume for 72 hours 
observation. Table 1 showed that the biggest of AUC values was negative group and this value was 
significantly different from the normal group. This result indicated that MSU inflammation induction has 
significantly succeeded. 

 
Table 1.  Mean of AUC and percentage of edema inhibition. 

 

 

 

 

 

 

Statistical analysis showed that the AUC value of sodium diclofenac group was not significantly 
different  with the dose of 140 mg/kg and 560 mg/kg of bawang tiwai extract groups. Calculation of 

Groups 
Mean of AUC 
(%edema.hr) 

Inhibition of  edema (%) 

I. Normal 0,00a 0,00 

II. Negative Control 1147,043b 0,00 

III. Na diclofenac 9 mg/kg 488,23c 57,44 

IV. EEBT 140 mg/kg 1059,028bc 7,67 

V. EEBT 280 mg/kg 1122,87b 2,11 

VI. EEBT 560 mg/kgBB 891,67bc 52,31 
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edema inhibitory percentage of bawang tiwai extract showed that  560 mg/kg of bawang tiwai extract has 
52.31% inhibit paw edema. This value statistically similar  with 9 mg/kg sodium diclofenac (57.44%). 

Induction using monosodium urate is intended to be similiar with pathophysiology of inflammation 
due to accumulation of uric acid. From this study it appears that bawang tiwai has potential as an anti-
inflammatory. From the results of phytochemical screening that has been done by Yulinda, there are 
quinones, flavonoids, tannins and alkaloids in bawang tiwai(1). Based on the supporting literature, 
isoeleutherine (naphthoquinone derivative) compound which isolated from the bulbs of bawang tiwai can 
inhibit nitric oxidase activity by in vitro with IC50 value is 30 μM(3), where in nitric oxidase is the one of 
inflammatory mediator that released while inflammation mechanisms happen. It causes vasodilatation 
that increase capillary permeability, therefore plasma fluid move from capillaries to the tissue 
(extravasation) and generate an edema response.  

 
CONCLUSION 

 
This research demonstrated the anti-inflammatory effect of extract ethanol of bawang tiwai in MSU 
induced rat hind paw edema. At high doses of bawang tiwai 560 mg/kg BW, its  antiinflammatory effect 
was significantly as same as sodium diclofenac 9 mg/kgBW, p.o. 
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