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ABSTRACT 

The present investigation deals with the evaluation of diuretic potential of ethanolic extract of roots and Oleanolic acid isolated from roots of 
Lantana camara. The diuretic potential of different concentration of Oleanolic acid (O.A. 60 mg/kg, O.A. 80 mg/kg, O.A. 100 mg/kg) and ethanolic 
extracts of roots of L. camara (ELC) was assessed in albino rats using in-vivo method described by Lipschitz et al. (1943). The volumes of urine, 
urinary concentration of sodium and potassium ions were the parameters of the study. Furosemide was used as standard. The results indicate that 
in comparison to the control group, the urine output in OA (60 mg/kg/p.o; 80 mg/kg/p.o. and 100 mg/kg/p.o.) treated group was found to be 
increased as evident in 5th and 24th hour readings. The increase in urine output was statistically significant at all the treatment levels. 
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INTRODUCTION   

Lantana camara, also known as Spanish Flag or West Indian Lantana, 
is a species of flowering plant in the verbena family, Verbenaceae, 
which is native to the American tropics. Its Ayurvedic names are 
Chaturaangi, Vanachchhedi and in Hindi it is commonly known as 
Raimuniya.           L. camara is an invasive species and has covered 
large areas in India, Australia and much of Africa. The plant contains 
various pentacyclic triterpenoids. New Compounds are lantanoside, 
lantanone, Methy1 ursoxylate, Lancamaric acid, Ursoxy acid, 
Ursangilic acid, Ursethoxy acid, Camangelogyl acid, Linaroside, 
Camarinic acid, Oleanolic acid acetate, Oleanolic acid, Octadecanoic 
acid, Lantanilic acid, Ursonic acid. The essential oil was 
characterized by a high percentage of sesquiterpenes. The major 
components were: (E)-nerolidol (43.4%), γ-cadinene (7.6%), α-
humulene (4.9%) and β-caryophyllene (4.8%). The major 
constituents in the fruits oil were palmitic acid (22.8%), stearic acid 
(12.8%) and germacrene-D (7.1%), while the major constituents in 
the stem oil were palmitic acid (32.7%) and stearic acid (23.9%). 
(Sharma et al. 1988) L. camara has several uses, mainly as an herbal 
medicine, extracts from the leaves exhibit antimicrobial, fungicidal, 
insecticidal and nematicidal activity. Lantana oil is sometimes used 
for the treatment of skin itches, as antiseptic for wounds, and for 
leprosy and scabies. In folk medicine for the treatment of cancers, 
chicken pox, measles, asthma, ulcers, swellings, eczema, tumors and 
high blood pressure.1,2 

MATERIAL AND METHODS 

Procurement and authentication of Crude drugs 

The roots of Lantana camara were procured from local areas of 
Bhopal (M.P.) and authenticated from Department of Botany, Safia 
College Bhopal (Voucher No. 280/bot/saf/11). The roots were then 
allowed to dry in air and crushed in small pieces for extraction and 
isolation. The isolated Oleanolic acid was compared for purity with 
standard pure Oleanolic acid. 

Plant extraction 

The dried and powdered roots of L. camara were extracted with 
ethanol using maceration method.  The powdered roots were 
macerated with 100ml of ethanol in a closed flask and were 
occasionally shaked with 6hr time period and were allowed to stand 
for 18hr. After filtration, the filtrate was evaporated to dryness in a 
tarred flat bottomed shallow dish. Dried at 105°C and weighed. The 
extract was then dried in and well stored.3 

Isolation of Oleanolic acid (OA) 

The powdered crude drug was defatted thrice in cold overnight with  

 

petroleum ether and then extracted exhaustively with ethanol four 
times over night at room temperature. The solvent was removed 
under vacuum at 40ᵒ C and the crude extract was dissolved in CHCL3 
and left over night for precipitation. The precipitate so obtained was 
crystallized with Methanol. Precipitation and crystallization process 
were repeated 4 times, which gave Oleanolic acid crystals. The yield 
of Oleanolic acid was found to be 0.9 % w/w. 4 

Diuretic activity 

Animal care and handling 

The experiment was carried out on Wistar albino rats of 4 months, of 
both sexes, weighing between 100 to 150 gm. The animals were 
acclimatized to the standard laboratory conditions in cross 
ventilated animal house at temperature 25±2°C relative humidity 44 
–56% and light and dark cycles of 12:12 hours,  fed with standard 
pallet diet and  water ad libitum during experiment. 5 

Oral diuretic activity 

The method of Lipschitz et. al., (1943) with some modification was 
employed for the assessment of oral diuretic activity. 5 

Albino rats were divided into six groups (Six in each) and were 
fasted and deprived of water for 10 hours. 6 Individual animals in all 
the study groups received 5 ml/100 g (body weight) Saline p.o. The 
negative control animals were orally administered 0.5% of CMC 
dissolve in saline at dose of 5 ml/100 g (body weight). The positive 
control group (Standard group) was given Frusemide 3 mg/kg body 
weight 7 administered in volume of 5 ml/100 g of body weight p. o. 8. 
The test groups received ELC (Ethanolic extract of Lantana camara 
roots at a dose of 200mg/kg) and Oleanolic acid at three different 
doses of 60 mg/kg (OA 60), 80 mg/kg (OA 80) and 100 mg/kg (OA 
100) dissolved in 0.5% of CMC and given in volume of 5 ml/100 g of 
body weight p.o. 9 

The parameters taken for each individual rat were body weight 
before and after test period, urine volume, concentration of Na+ and 
K+ in urine. 10, 11 

RESULTS 

In comparison to the control group, the urine output in OA (60 
mg/kg/p.o; 80 mg/kg/p.o. and 100 mg/kg/p.o.) and ELC treated 
group was found to be increased as evident in 5th and 24th hour 
readings. The increase in urine output was statistically significant at 
all the treatment levels. 
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Figure- 1: Graph showing effect of Oleanolic Acid & ELC on urine output 

 

Figure- 2: Graph showing effect of Oleanolic Acid & ELC on sodium output 

Figure- 3: Graph showing effect of Oleanolic Acid & ELC on potassium output 
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Figure- 4:  Graph showing effect of Oleanolic Acid & ELC on chloride output 

 

Figure- 5: Graph showing effect of Oleanolic Acid & ELC on urine pH. 

Treatment with the OA and ELC at all the tested doses (60 mg/kg 80 
mg/kg and 100 mg/kg) significantly increased Na+ excretion and the 
natriuretic effect at 80 and 100 mg/kg dose was comparable to that 
of Furosemide (3 mg/kg, Lasix Injection, Aventis) treated group. OA 
was found to increase the K+ excretion in all the treated dose levels, 
however statistically significant effect was observed only at 80 
mg/kg. As compared to Furosemide treated group, the K+ excretion 
was lesser in OA treated groups. The Cl- output increased 
significantly in Furosemide treated group and also in groups 
receiving ELC, 200mg/kg, O.A., 80 mg/kg and 100 mg/kg. The 
urinary pH was not significantly altered in Furosemide treated 
groups but in OA receiving groups the pH of the urine increased and 
the rise was statistically significant at 100 mg/kg. 

Table 1-2 depicts the results of effects of OA on urine output, urinary 
electrolyte content and urinary pH in rats. 

Table: 1 Effect of Oleanolic Acid & ELC on urine output 

S.NO. GROUPS 5 HRS  URINE 
OUTPUT 

24 HRS URINE 
OUTPUT 

1.  Control 1.5 ± 0.1 1.8 ± 0.2 
2.  Furosemide 

3mg/kg 
3.5 ± 0.8*** 4.1 ± 0.3*** 

3.  ELC 2.6 ± 0.3* 3.0 ± 0.9* 
4.  OA 60 2.3 ± 0.5 2.8 ± 0.3 
5.  OA 80 3.1 ± 0.2*** 3.6 ± 0.2*** 
6.  OA 100 3.3 ± 0.5*** 3.8 ± 0.4*** 

Value represents, Mean ± S.E.M. Statistical analysis was 
performed by Dunnett’s Multiple Comparison test *p< 0.05, *** 
p< 0.001 as compared with Control. 
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Table: 2 Effects of Oleanoloc Acid & ELC on urine parameters (concentraion of Na+, K+ & CL-) 

S.NO. GROUPS SODIUM OUTPUT 
µ Mol/L 

POTASSIUM OUTPUT           
µ Mol/L 

CHLORIDE OUTPUT          
µ Mol/L 

URINE pH 

1.  Control 28.9±3.1 34±3 105± 5 6.8 
2.  Furosemide 3mg/kg 70.4±4.2*** 78±8.5*** 166±9*** 6.9 
3.  ELC 42±3 49±5.1 137±4 7 
4.  OA 60 41.2±4.1 35.2±4.3 128±5 7 
5.  OA 80 66.3±3.4*** 54.5±3.4* 148±8* 7.1 
6.  OA 100 69.9±3.8*** 53.2±4.3 161±12*** 7.4* 

Value represents, Mean ± S.E.M. Statistical analysis was performed by Dunnett’s Multiple Comparison test *p< 0.05, *** p< 0.001 as 
compared with Control. 

DISCUSSION & CONCLUSION 

Somova et al., (2003) has reported the cardiovascular, 
antihyperlipidemic and antioxidant effects of OA. The 
antihypertensive effect has been attributed mainly to the potent 
antihyperlipidemic and antioxidant activity, combined with diuretic 
activity, due to inhibition of Na+ and K+ reabsorption in the early 
portion of the distal tubule. OA isolated from Lantana camara has 
showed significant diuretic potentials. Treatments of rats with ELC 
and OA increased the urine output both after 5 and 24 hours in 
comparison to control group suggesting that OA exerts diuresis. All 
the treatment groups, Furosemide treated and OA treated, showed 
increase in Na+ ion excretion as compared to control group. 
However, the loss of K+ was significantly less in ELC and OA treated 
groups as compared to Furosemide treated groups. This indicates 
that OA selectively spares K+ ions from being excreted. Chloride 
output is also increased in Furosemide treated as well as ELC and OA 
treated groups. There was significant rise in the PH of urine in OA 
treated groups which negates the possibility of carbonic anhydrase 
(CA) inhibition as CA inhibitors are known to cause acidification of 
urine. 

Further, the alkalinisation of urine is also helpful in dissolution of 
CaOx crystals. This effect of OA might have contributed to 
Antiurolithiatic activity of OA as evident models of urolithiasis. The 
low urine pH favors the formation of urinary stone. 12 

REFERENCES 

1. Sharma OP, Makkar HPS, Dawra RK. A review of the noxious 
plant Lantana camara. Toxicon.1988; 26: 975–987. 

2. Ghisalberti EL. Lantana camara Linn. (Review). Fitoterapia 
2000; 71:467–485. 

3. Kokate CK, Practical pharmacognosy. 4th ed. New Delhi: 
Vallabh Prakashan; 2003. p.107-111. 

4. Srivastava SK, Khan M, Khanuja SPS. Extraction process for 
the isolation of oleanolic acid from the roots of Lantana 
camara. U. S. Pat. Appl. Publ. 2004; 4: 2004220425. 

5. Daneshgari F, Huang X, Guiming L, Bena J, Lateef S, Thomas 
PC. Temporal Differences In Bladder Dysfunction Caused By 
Diabetes, Diuresis, And Treated Diabetes In Mice. Am. J 
Physiol Regul Integr Comp Physiol. 2006; 290:R1728–R1735. 

6. Ruckmani K., Jaykar B, Anandan R. Diuretic activity of Moringa 
oleifera Lam. Ind.  Drug 1997; 34 (5): 289-291. 

7. Khatry N, Kundu, J Bachar, SC Mohammad, UN, Joydeb KK. 
Studies on Antinociceptive, Antiinflammatory and Diuretic 
Activities of Methanol Extract of the Aerial Parts of 
Clerodendron viscosum Vent. Dhaka Univ. J. Pharm. Sci. 2005; 
5: 63-66.  

8. Mamun MM, Billah MM, Ashek MA, Ahasan MM, Hossain MJ, 
Sultana T. Evaluation of Diuretic Activity Ipomoea Aquatica 
(Kalmisak) In Mice Model Study. J.med.science 2003; 3: 3-5. 

9. Somova LI, Shode FO, Ramnanan P, Nadar A. Antihypertensive, 
antiatherosclerotic and antioxidant activity of triterpenoids 
isolated from Olea europaea, subspecies africana leaves. J 
Ethnopharmacol. 2003; 84: 299-305. 

10. Nedi T, Mekonnen N, Urga K. Diuretic effect of the crude 
extracts Carissa edulis of in rats. Journal of 
Ethnopharmacology 2004; 95: 57–61. 

11. Agunu A, Abdurahman EM, Andrew GO, Muhammed Z. 
Diuretic activity of the stem-bark extracts of Steganotaenia 

araliacea hochst [Apiaceae]. Journal of Ethnopharmacology 
2005; 96: 471–475. 

12. Melissa AC, Cadnapaphornchai P. Common surgical disease. 4th 
ed. New York: Springer; 2008. p. 142-183. 

    
 


