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INTRODUCTION 

Garden spurge (Euphorbia hirta L.), belongs to the 

family of Euphorbiaceae, which in Indonesia is called 

patikan kebo, deserved to be called as a versatile herb 

plant. In the Indonesian folk medicine system this plant 

used by households to increase lactation process, treat 

laryngitis, bronchitis, asthma, stomachache, diarrhea, 

dysentery, and some inflammatory illnesses.
[1-2]

  

 

Based on some pharmacological studies, patikan kebo 

showed widepharmacological activities such as 

antifungal, antibacterial and larvicidal.
[3] 

The 

antibacterial activity of this plant evident from the 

inhibitiion to growth of S. aureus, E. coli, B. subtilis and 

P. aeruginosa.These findings justify the traditional use 

of the plant in the treatment of sores, boils, wounds and 

control of dysentery and diarrhoea.
[4]

  

 

Other studies reported that E hirta has diuretic activity. 

Whole plant methanolic extract of the plantsuggested to 

decrease urine output when compared to furosemide as a 

reference. On the contrary, extract of this plant has 

moderate and safe oral antidiuretic activity in 

comparison with vasopressin as reference.
[5]

  

 

Different results were reported by Lingga et al.
[6]

 By 

using ethanol as a solvent it was revealed that whole 

plant extract of E. hirta at the dose of  0,18 g/kg body 

weight showed a siginificant diuretic effects on male 

albino Wistar rats (Rattus norvegicus). Much earlier, it 

was reported that the aqueous and ethanolic extracts of E 

hirta could significantly induce diuresis in rats with a 

similar effect as acetazolamide.
[7]

  

 

Given the results of the above studies have not give the 

consistent and exact description, due to the differences of 

types and levels of extract as well as the standard 

reference used, then the diueretic effects of E. hirta plant 

extract still need to be verified.  

 

MATERIALS AND METHODS 

Plant Material and Extraction 

The fresh samples of whole plant of Euphorbia hirta L.) 

were collected from suburbs Bandar Lampung, and the 

botanical identification was done  by plant taxonomist at 

the Laboratory of Botany, University of Lampung, 

Indonesia.  

 

A 600g sample of fresh plant of Euphorbia hirta L. were 

extracted by maceration in 95% ethanol for 72 h and  the 

solvent was replaced every 24 h. The final residue 

removed by filtration and the filtrate was concentrated to 

be a viscous extract using a rotary evaporator. The 

viscous extract then freez-dried to be a powder form. To 
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make the powdered extract is in effect then the ethanolic 

extract of E hirta was suspended in distilled water 

contains 0.5% CMC (Carboxy Methyl Cellulose). 

 

Experimental Animals and Treatment  

Twenty-five albino male Wistar rats (Rattus norvegicus) 

weighing 200-250g, aged 3-4months, obtained from 

Lampung Veteriary Office, Indonesia. Before treatment 

animals were allowed to acclimatize for a week, during 

which the rats placed in cages (one animal per cage) at 

room temperature, 12/12 hour light/dark cycle, and given 

water and food ad libitum. All the animal treatment 

procedure in accordance with the Ethical Research 

Committee, Faculty of Medicine, University of 

Lampung, Indonesia. 

 

By using a completely randomized design, the animals 

were divided into five groups  consisted of 5 rats. Group 

1 received 1ml distilled water as a negative control; 

group 2 given 3.16  mg/kg body weight of furosemide as 

a positive control; group 3 treated with 38.67 mg/kg 

body weight of extract of Euphorbia hirta; group 4 fed 

with 77.35mg/kgof the extract, group 5 treated with 

154.7mg/kg of the extract. The substances wereorally 

administered by gavage using a Sonde feeding needle. 

All rats treated twice during the day of experiment, one 

in the morning and one in the afternoon. 

 

 

 

Study Parameters and Statistical Analysis 

Immediately after the respective treatment the animals 

placed in hand made metabolic cages and urine was 

collected in a measuring cylinder containing mineral oil 

after 1st, 2nd, 3rd, 4th, 5th, and 6th hour.  After 6 hours 

the total urine of each rat was assessed for volume, 

colors, and pH. The scale of urine colors were assessed 

qualitatively based on the color density as follows. 

Scores 1 for dark yellow; 2 for yellow;  3 for light 

yellow; and 4 for clear urine. 

 

Both parametric and nonparametric statistic were used 

for data analysis. Parametric statistic, one way ANOVA 

and LSD test applied for dependent variables, volume 

and pH of the urine. While nonparametric statistics,  

Mann-Whitney Test, was applied for qualitative 

parameters of urine colors. 

 

RESULTS AND DISCUSSION 

The mean values of cumulative volume and pH of urine 

of experimental rats after 6 hours treatment along with 

the results of ANOVA and its post hoc test (LSD) are 

presented in Table 1. Based on the post hoc test results 

(LSD test) against the urine output tabulated in Table 1 it 

can be assumed that whole plant ethanolic extract of E 

hirta at the dose of 77.35 mg/kg and 154.7  mg/kg was 

significantly increase the volume of urine on the same 

level of furosemide (α=0.05). However, there is none of 

the treatment given showed a different effect on the urine 

pH.  

 

Tabel 1 Cummulative volume and pH of urine of rats given distilled water, furosemide and whole plant extract 

of Euphorbia hirta L (EH) after 6 hours treatment. 

Treatment 
Volume (ml) 

(mean ± SD) 

pH 

(mean ± SD) 

Distilled Water 1.52±0.550
ab

 7.45±0.268
a
 

Furosemide 3.38±0.444
cd

 7.41±0.191
a
 

EH 38.67 mg/kg 1.34±0.321
a
 7.53±0.311

a
 

EH 77.35 mg/kg 2.12±0.349
b
 7.59±0.889

a
 

EH 154.7 mg/kg 2.98±0.277
c
 7.43±0.965

a
 

F-value 24.8601 0.0712 

P-value 0.0000 0.9900 

F-crit 2.8661 2.8661 

Values in the same column followed by the same 

superscript are not significantly different at α=0.05 

The urine color scales along with the result of nonparametric statistical analysis are presented in Tables 2. 

 

Table 2 Urine color slaces and the Mann-Whitney Test results of rats given distilled water, furosemide and 

whole plant extract of Euphorbia hirta L (EH) after 6 hours treatment. 

Treatment 
N Mean 

Rank 1 2 3 4 5 

Distilled water 2 3 3 3 4 15.40
a
 

Furosemide 4 2 3 3 3 17.10
a
 

EH 38.67 mg/kg 2 2 2 2 3 9.20
a
 

EH 77.35 mg/kg 3 2 2 2 3 10.70
a
 

EH154.7  mg/kg 3 1 4 4 3 15.90
a
 

Color scales: 4=clear; 3=light yellow; 2=yellow; 1=dark yellow. 

Mean rank values that shared the same superscript not significantly 

different at α=0.05 
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The actual depiction of the urine color scale presented in 

Table 2 above is based on the color densities urinated by 

experimental rats collected in the test tubes as shown in 

Fig.1. 

 

 
Figure 1. Photographs of rat urine scales depicting  

the difference of urine color densities collected in the 

test tubes (4=clear; 3=light yellow; 2=yellow; 1=dark 

yellow). 

 

As a whole the findings of this study signifies that the 

whole plant extract of E. hirta is diuretic which by 

definition mean able to increase urine volume.
[8]

 Herb 

plants that have proven to have exhibited a significant 

increase in indices of diuresis including urine volume, 

urination frequency, diuretic action, natriuretic and 

saliuretic indices and renal fractional excretion of 

electrolytes and metabolic acidosis generaly positive for 

containing saponins, tannins, flavonoids, phenols, 

anthraquinones, alkaloids, and deoxysugar.
[9]

  

 

Another previous study done using Flueggea leucopyrus 

(Phyllanthaceae) has also indicated that aqueous extract 

of the plant increased urine output. Phytochemical 

screening showed that this plant extract contains 

alkaloids, triterpenoids, sterols, anthocyanins, tannins of 

pyrogallol type, and cyanogenic glycoside.
[10]

  

 

Garden purge, in fact, phytochemically contains 

flavonoids such as euphorbianin, leucocyanidol, 

camphol, quercitrin and quercitol; polyphenols such as 

gallic acid, myricitrin, 3,4-di-O-galloylquinic acid,2,4,6-

tri-O-galloyl-Dglucose; tannins such as euphorbins A, B, 

C, D, E; triterpenes and phytosterols such as β-amyrin, 

24-methylenecycloartenol, and β-sitosterol; and alkanes 

which include heptacosane, n-nonacosane.
[11]

  

 

The findings of this study showed no significant 

difference in the pH of urine between treated rats, 

however all of the data showed that the pH of the urine 

of the animals tend to be alkaline (pH>7). There were 

factors known to affectthe level of  urine pH of a subject 

such as alcohol consumption
[12]

 and acid-base load of the 

diet.
[13]

 Perhaps, the active ingredient contained in the 

extract of garden purge has properties associated with the 

urine pH. 

 

With regard to urine color, this study found that the plant 

extract of patikan kebo of all levels showed no 

significant effect on urine color scale (Table 2) either in 

comparison to negative control (distilled water) or the 

positive control (furosemide). Actually, the relationship 

between diet intake and urinary pigment has been 

reported long ago in 1927. Urine color, according to the 

report, is determined by some factors including fasting, 

acid and base treatment, calorigenic stimulation, and 

diuresis.  Urinary pigment increase up to of 46.4% by 

fasting treatment, 34.6% by the administration of 

hydrochloric. Diueresis—theincrease of urine volume, 

almost invariably occurred simultaneously with 

increased pigment output.
[14]

 

 

CONCLUSSION 

In conclussion the whole plant ethanolic extract of 

patikan kebo (Euphorbia hirta L.) potentially for diuretic 

herb without make significant changes on pH and color 

of the urine output. 
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