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Abstract  

Background: Ficus auriculata lour. Commonly known as Elephant Ear Fig. or Timalis is an 

herb of the Himalayan region of Nepal and India with a long history of traditional use. The 

medicinal importance of this plant explores its pharmacological and chemical properties. 

Ethnobotanical studies have shown their use in various disease treatments, such as wound, 

anticancer, antioxidant, anti-inflammatory, antimicrobial, antibacterial, hepatoprotective, 

and antidiabetic activities. Therefore, the aim of the present study was to evaluate the 

diuretic activity of the ethanolic extract of Ficus auriculata lour. to provide evidence about 

its effect. 

Material and Methods: Two doses of ethanolic extract of Ficus auriculata leaves extract 

(FALE) (200, 400 mg/kg b.wt), standards (Furosemide, 50 mg/kg b.wt) was orally 

administration to the rats. The In vivo diuretic study of the urine output, urine volume, urine 

pH, Na+ K+ excretion, and natriuretic ratio of the extract were assessed. 

Results: The optimum diuretic activity was viewed at 200 mg/kg b.wt of Ficus auriculata 

lour. Leaves extract and 400 mg/kg b.wt of Ficus auriculata lour. Leaves extract with higher 

urinary output. Compared to control rats, there was significantly higher urinary output, as 

well as sodium, and potassium ion excretion, in diuretic activity analyzed by one-way 

analysis of variance (ANOVA) followed by (Tukey’s multiple comparison test) in animals, 

significant *p<0.01 compared with the control group administered the ethanolic extract of 

Ficus auriculata lour. This effect was dose dependent. 

Conclusion: The diuretic activity of some plants has been attributed to the presence of 

flavonoids, and Ficus auriculata lour. has a relatively large concentration of flavonoids. This 

could be responsible for the effect demonstrated herein, which was similar to that produced 

by the reference drug furosemide. The mechanism of action of furosemide is by inducing a 

loss of water through the inhibition of NaCl reabsorption. The results suggest that this 

mechanism may account for the diuretic effect of Ficus auriculata lour. as well. 

 

Keywords: Diuretic effect, Ficus auriculata, Herbal medicine, Lipschitz test, Preclinical 

studies. 
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1. Introduction  

Diuretics are the drugs that cause an increase in urinary output of electrolytes and water from 

the kidney. In diuretics loss of water and sodium in the urine is due to reabsorptive processes 

occurring at different segments of the nephron. The increased water loss is secondary to the 

increased excretion of sodium chloride. This is occurring by directly acting on different 

segments of the nephron or by indirectly modifying the urinary filtrate contents. Diuretics are 

prescribed in various conditions like congestive heart failure, cirrhosis of the liver, nephrotic 

syndrome, hypertension, and hyperkalemia; to treat ingestion of toxic anions, etc. likewise 

the adverse effects of diuretics are hyperuricemia, hypercalciuria, hypomagnesemia, 

hypokalemia, ototoxicity, hyperglycemia, erectile dysfunction, hypersensitivity reactions, 

etc.1,7 Hence, the search for better drugs with lesser adverse effects, which are more 

efficacious and economical, is the need of the hour. Plants are the source of various drugs. 

They offer untapped potential for newer drugs. The Roxburgh fig tree is a perennial 

evergreen shrub or small tree that grows up to 12 m high which is belonging to the family of 

(Moraceae). The common name of Ficus auriculata is Roxburgh fig (English) and Timla 

(Hindi). It is found in the Himalayan region, it is cultivated from the Himalayas to southern 

China, Hainan, India, and the Malay Peninsula, and in South America in Brazil.9 It thrives on 

rich organic moist soils and is sensitive to drying winds. The fruits are edible and are used to 

make jams, juices, and curries in India. Unripe fruits are also used in salads. Leaves are used 

as fodder for ruminants.2 Globally, the burden of diuretic has been rising day by day. An 

numerous research efforts over the last five decades failed to achieve complete treatment of 

diuretic, with the help of present work we are trying to find out a potential diuretic activity. 

Ficus auriculata was selected due to its major chemicals constituents like flavonoids and 

alkaloids which are highly responsible for diuretic effects in behavioral models.3,4,8 

 

2. Material and method 

2.1 Chemicals and reagents 

The chemicals and reagents used were distilled water, Ammonia, Alpha naphthol, 

Ammonium hydroxide, Ethyl Alcohol, Benedict’s reagent, Benzene, Chloroform, Copper 

Sulphate, Dragendroff’s reagent, Fehling’s reagent A, Fehling’s reagent B, Ferric Chloride, 

Gelatin, Glacial acetic acid, Hager’s reagent, Hydrochloric acid, Iodine solution, Lead 

acetate, Magnesium Turnings, Meyer’s reagent, Million’s reagent, Nitric acid, 

Phloroglucinol, Pyridine, Sodium Hydroxide, Sodium Nitrite, Sodium Chloride, Sodium 

Nitroprusside, Sodium Carbonate, Sulphuric acid, Tannic Acid, Wagner’s reagent. 

2.2 Plant collection and authentication 

Fresh and disease-free leaves of Ficus auriculata lour. were collected locally from, Haldwani 

region, District, Nainital (Uttarakhand). The leaves of Ficus auriculata lour. was 

authenticated by Dr. S. K. Singh, Scientist E/HoO, Botanical Survey of India, having to 

access no.590. 

2.3 Ethanolic extraction of Ficus auriculata lour.  

The leaves of Ficus auriculata lour. Were thoroughly checked and freed from foreign matter, 

Leaves of Ficus auriculata were collected and dried in shade for two months. To obtained 

ethanolic extract, dried leaves were ground with a mixer grinder. The powdered leaves were 
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extracted with ethanol by the soxhlet extraction method for 72 hours. The solvent was 

evaporated by a rotary vacuum evaporator at 42˚C. Once the extract was completely dried, a 

dark green extract was obtained, it was collected and placed in a moisture-free tightly closed 

container and stored in a cool and dry place, and after that preliminary phytochemical 

screening was investigated. 

 

2.4 Phytochemical screening  

The phytochemical test of ethanolic extract of Ficus auriculata lour. leaves showed the 

presence of alkaloids, glycosides, flavonoids, tannins, and steroids. 

2.5 Approval of IAEC (Institutional Animal Ethics Committee) 

The animal study has been performed in the Department of Pharmaceutical Sciences, Sir J.C 

Bose Technical Campus, Bhimtal, Kumaun University, Nainital. The study protocol was 

approved by the Institutional Animal Ethics Committee (Approval No. KUDOPS/125). 

2.6 Experimental animals 

Wistar rats of either sex weighing 100-250 g were used for the study. The animals were 

grouped and housed in poly-acrylic cages with six animals per cage and maintained under 

standard laboratory conditions at room temperature (24±2°C), relative humidity (60-70%) 

and exposed to 12:12 hour light: dark cycle, for diuretic activity rats, were given food (a 

standard rodent diet of Altromine pellets) and water ad libitum and underwent an adaptation 

period of three days. according to the committee for the Purpose of Control and Supervision 

of Experiments on Animals (CPCSEA) guidelines. The animals were kept to acclimatize to 

the laboratory conditions one week before the commencement of the experiment. 

 

3. Evaluation of diuretic activity 

3.1 Diuretic- Lipschitz test  

Animals were maintained under a standard condition of temperature and humidity and 

underwent an adaptation period of three days. The animals were divided into four groups 

(n=6). Group 1, as the Control group (urea 1gm/kg + 5ml of 0.9% NaCl soln/100gm B.W), 

group 2 received the standard diuretic, (furosemide at 50 mg/kg administered orally), 11 

groups 3 and 4 received the ethanolic extract of Ficus auriculata lour. at 200 mg/kg p.o. and 

400 mg/kg p.o. respectively, 5,9 in normal saline solution and the diuretic activity was carried 

out based on the method of Lipschitz et al. Immediately after administration of drug the 

animals were placed in metabolic cages (1 per cage), specially designed to separate urine and 

fecal matter, and kept at a controlled temperature of 22°C. At the end of 5 h and 24 h, the 

volume of urine was collected and measured. During this period, no food and water were 

available to the animals.10 During the two-week experimental period, the parameters 

measured were body weight (before and after the test period), total urine volume, and 

concentration of Na+, K+ in the urine. Na+, K+ concentrations were determined by flame 

photometer.6  

 

3.2 Calculation of diuretic action 

  Diuretic action = Urinary excretion of test drug 

                              Urinary excretion of control 
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3.3 Statistical analysis  

The results obtained were expressed as a Mean ± standard error of the mean (SEM) of six 

animals (n=6), and statistical analyses were carried out by employing a one-way analysis of 

variance (ANOVA), followed by Tukey’s multiple comparison test using (GraphPad Prism 

9.0.0), was used to compare results with the control group. 

 

4. Result  

4.1 Extraction Process 

Leaves powder of Ficus auriculata lour. was extracted upto 72 hours with the help of the 

soxhlet apparatus by using ethanol (95%) as an extraction solvent. 

 

4.2 Diuretic effect  

4.2.1 Effect of urine volume 

The result obtained with an evaluation of the diuretic activity of FALE is shown in table 3. 

Treatment with 200mg/kg and 400mg/kg body weight of ethanolic extract of leaves shows an 

increase in the urine volume with good diuretic index (: > 1.38) at 5 hrs in a dose-dependent 

manner compared to the control group. The urine volume FALE (400mg/kg) was less than 

that found with the standard drug furosemide. After 24 hrs the dose of FALE (400mg/kg) also 

resulted in an increase in the urine volume with (1.13) diuretic index as compared to a normal 

control group and it is less than found with the standard drug furosemide. 

 

Table1. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 

5 and 24 h urine volume in Wistar rats 

Treatment Group Dose mg/kg Urine volume (ml) 

5 h                                             24 h 

Control Group 

(Urea+NaCl) 

0.9% w/v ml/kg  1.528±0.1556                   2.197±0.1195 

Standard Group 

(Furosemide) 

50 mg/kg 2.300±0.2394*                 2.883±0.1447 

Test Group A 

(FALE) 

200 mg/kg  1.533±0.1229                   2.200±0.1612 

Test Group B 

(FALE) 

400 mg/kg  2.117±0.1887*                 2.483±0.1195 

 

Urinary volume [values are mean ± SEM from 6 animals each] p value; <0.05* and data 

was analysed by one-way analysis of variance (ANOVA) followed by  

(Tukey’s multiple comparison test). 
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Fig. 1 Output of Urinary volume after the administration of ethanolic extract of leaves of 

Ficus auriculata lour.  

 

4.3 Diuretic Index  

The diuretic index of ethanolic extract of Ficus auriculata lour. of all two doses 200mg/kg 

and 400mg/kg at 5 hrs were found to be 1.38 and at 24 hrs was found to be 1.13 which is 

significantly decreased than the diuretic index of furosemide at 5 hrs 1.50 and 24 hrs 1.31. 

Table 2. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. 

on 5 and 24 h Diuretic index in rats 

Treatment Group Dose mg/kg Diuretic index  

5 h                                             24 h 

 

Control Group 

(Urea+NaCl) 

0.9% w/v ml/kg  ---                                                ---- 

Standard Group 

(Furosemide) 

50 mg/kg 1.50                                          1.31 

Test Group A 

(FALE) 

200 mg/kg   1.00                                         1.00    

Test Group B 

(FALE) 

400 mg/kg   1.38                                          1.13 

 

Diuretic index [values are mean ± SEM from 6 animals each] and data was analysed by 

one-way analysis of variance (ANOVA) followed by  

(Tukey’s multiple comparison test) at 5 hrs 1.38 and at 24 hrs 1.13 compared with 

control group 
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4.4 Diuretic activity  

      Diuretic activity = diuretic action of test drug/diuretic action of standard drug 

Diuretic activity of ethanolic extract of Ficus auriculata lour. showed that the high dose of 

400mg/kg was closer to the diuretic activity of the standard drug Furosemide. But the diuretic 

activity of low dose 200mg/kg of Ficus auriculata was very much lower as compared to the 

standard drug Furosemide. 

 

Table 3. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. 

on 5 and 24 h Diuretic activity in rats 

Treatment Group Dose mg/kg Diuretic index  

5 h                                             24 h 

Control Group 

(Urea+NaCl) 

0.9% w/v ml/kg  ---                                                ---- 

Standard Group 

(Furosemide) 

50 mg/kg 1                                                     1 

Test Group A 

(FALE) 

200 mg/kg  0.66                                           0.76   

Test Group B 

(FALE) 

400 mg/kg  0.92                                           0.86 

Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 and 

24 h Diuretic activity in rats 

 

4.5 Effect on urinary electrolyte concentration  

4.5.1 Urinary sodium  

Urinary sodium during the period of 5 hrs collection of urine in the control animals was 

found to be 26.33±1.054 (mmol/L) and in 24 hrs was found to be 86.00±2.436 (mmol/L). In 

the standard group, there was a very significant increase in the Na+ excretion at 5 hrs 

87.67±8.728 (mmol/L) (**p<0.01) and at 24 hrs it was 113.8±7.926 (mmol/L) (**p<0.01). In 

first 5 hrs the Na excretion in the test group 200mg/kg, 400mg/kg was significantly increased 

when compared with control group, and there was also a significant increase in Na+ excretion 

in the test group at 400mg/kg as 53.83±1.424 (mmol/L) (***p<0.001) and at 24 hrs as 

64.83±4.622 (mmol/L) (*p<0.01) respectively but both are significantly less as compared to 

the standard drug furosemide. 

 

4.5.2 Urinary potassium  

Urinary potassium during the period of 5 hrs collection in the control animals was found to be 

51.50±1.455 (mmol/L) and in 24 hrs was found to be 75.33±2.186 (mmol/L). In the standard 

group, there was a significant increase in the K+ excretion at 5 hrs 84.83±2.937*** (mmol/L) 

(***p<0.001) and at 24 hrs 101.2±4.600*** (mmol/L) (***p<0.001). But there was a highly 

significant dose-dependent increase in the K+ excretion at 5 hrs 400mg/kg as 78.83±2.926**** 

(mmol/L) (****p<0.0001) and at 24 hrs significantly increased as 56.17±4.339** (mmol/L) 

(**p<0.001) respectively but both are significantly decreased as compared to the standard 

drug furosemide. 
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Urinary Sodium and potassium in 5 hrs  

Table 4. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. 

on 5 hrs urinary concentration in rats. 

Treatment Group  

 

Dose mg/kg 

Na+ 

Concentration  

(mmol/L) 

 

 K+ 

Concentration  

(mmol/L) 

Control Group 

  (Urea+NaCl) 

0.9% w/v ml/kg  

26.33±1.054 

 

51.50±1.455 

Standard Group 

   (Furosemide) 

50 mg/kg  

87.67±8.728** 

 

84.83±2.937**** 

Test Group A 

(FALE) 

200 mg/kg  

32.83±2.315** 

 

70.67±3.116*** 

Test Group B 

(FALE) 

400 mg/kg  

  53.83±1.424*** 

 

78.83±2.926**** 

 

Urinary electrolyte excretion results are expressed as mean ± S.E.M (n=6) **p<0.01, 

***p<0.001, ****p<0.0001 as compared to the respective control group data was 

analysed by one-way analysis of variance (ANOVA) followed by 

(Tukey’s multiple comparison test).  

 
Fig2. Urinary sodium (Na+) after the administration of ethanolic extract of leaves of 

Ficus auriculata lour. 
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Urinary Sodium and potassium in 24 hrs 

Table 5. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. 

on 24 hrs urinary concentration in rats. 

Treatment Group  

 

Dose mg/kg 

Na+ 

Concentration  

(mmol/L) 

 

 K+ 

Concentration  

(mmol/L) 

 

Control Group 

  (Urea+NaCl) 

 

0.9% w/v ml/kg 

 

86.00±2.436 

 

75.33±2.186 

Standard Group 

   (Furosemide) 

 

50 mg/kg 

 

113.8±7.926** 

 

101.2±4.600*** 

Test Group A 

(FALE) 

 

200 mg/kg 

 

60.83±2.833** 

 

52.33±3.127** 

Test Group B 

(FALE) 

 

400 mg/kg 

 

64.83±4.622* 

 

56.17±4.339** 

 

Urinary electrolyte excretion results are expressed as mean ± S.E.M (n=6) data was 

analysed by one-way analysis of variance (ANOVA) followed by  

(Tukey’s multiple comparison test). More significant ***P<0.001 compared with the 

control group. 

 
Fig3. Urinary potassium (K+) after the administration of ethanolic extract of leaves of 

Ficus auriculata lour. 
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4.6 Na+/K+ ratio 

In the ratio of Na+/K+ there was an increase in a dose-dependent manner.  

Table 6. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 

5 hrs urinary concentration in rats. 

Treatment Group  

Dose mg/kg 

Na+/K+ 

 

Control Group 

  (Urea+NaCl) 

 

25 ml 

 

1.14 

Standard Group 

   (Furosemide) 

 

50 mg/kg 

 

1.12 

Test Group A 

(FALE) 

 

200 mg/kg 

 

1.16 

Test Group B 

(FALE) 

 

400 mg/kg 

 

1.15 

 

Urinary Na+/K+ ratio results are expressed as mean± S.E.M (n=6) data were analyzed 

by one-way analysis of variance (ANOVA) followed by (Tukey’s multiple comparison 

test), 1.16, 1.15 compared with the control group. 

 

4.5 Urinary pH: There is a slightly increase in the urine pH of the standard drug Furosemide 

with p<0.01 as compared to the other groups. The alkaline pH of high dose was found to be 

closer to the low dose of Ficus auriculata.   

 

Table13. Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 

5 and 24 h Urinary pH in rats 

Treatment Group Dose mg/kg Urinary pH  

5 h                                             24 h 

 

Control Group 

(Urea+NaCl) 

 

0.9% w/v ml/kg 

  

6.538±0.1470 

 

6.017±0.065 

Standard Group 

(Furosemide) 

 

50 mg/kg 

 

7.467±0.1406** 

 

7.000±0.093*** 

Test Group A 

(FALE) 

 

200 mg/kg 

 

6.533±0.1585 

 

6.733±0.206** 

Test Group B 

(FALE) 

 

400 mg/kg 

   

7.167±0.1333* 

 

6.900±0.146** 

 

 

Urinary pH results are expressed as mean± S.E.M (n=6) * p<0.05, **p<0.01, 

***p<0.001, ****p<0.0001 as compared to the respective control group data was 

analysed by one-way analysis of variance (ANOVA) followed by 

(Tukey’s multiple comparison test).  
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Urinary pH after the administration of ethanolic extract of leaves of Ficus auriculata 

lour. : Test 1: (200mg/kg), test 2: (400mg/kg) in rats. Values are expressed as mean± 

S.E.M (n=6) data was analyzed by one-way analysis of variance (ANOVA) followed by 

(Tukey’s multiple comparison test). 

 

5.  Discussion  

The diuretic effect of the orally administered ethanolic extract of Ficus auriculata lour. was 

evaluated in normal adult Wistar rats and compared with that produced by furosemide, a loop 

diuretic widely used in clinical practice. The two main components of diuretics: an increase 

in urine volume (water secretion) and a net loss of solutes (i.e., electrolytes) in the urine. 

These processes may result from the suppression of renal tubular reabsorption of water and 

electrolytes into the bloodstream. Administration of the Ficus auriculata extract showed a 

significant increase in urine output (P<0.05) and electrolyte excretion (p < 0.001) in a dose-

dependent manner (Tables 1, 4, and 5), indicating the possibility of intrinsic and causal 

action, possibly receptor mediated. The reference drug furosemide showed a marked increase 

in urine volume and urinary excretion of Na+ and K+, with a similar pattern as that found with 

the ethanolic extract of Ficus auriculata lour. In the present study, about the elimination of 

Na+, K+ the extract of Ficus auriculata lour. showed a greater natriuretic effect. The Na+/K+ 

ratio can define the nature of the diuretic mechanism. Based on the results of the present 

investigations. We can conclude that both low dose and high dose of the ethanolic extract 

have a natriuretic ratio nearly closer to the standard drug furosemide and are sufficient to 

induce diuresis. Flavonoids such as luteolin, quercetin, isoquercitrin, kaempferol, and rutin 

are the chemical constituents present in the leaves of Ficus auriculata lour. and found to 

possess diuretic activity. Further pharmacological investigations are required to understand 

its underlying mechanism of action in diuretic.  
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6. Conclusion  

The present study demonstrates the diuretic activity of the ethanolic extract of Ficus 

auriculata lour. which increased urinary volume and electrolyte (sodium, and potassium) 

excretion. The diuretic pattern of the ethanolic extract was similar to that of the reference 

drug (furosemide), suggesting a similar mechanism of action. Further study of Ficus 

auriculata lour. is necessary in order to isolate the compounds present in this species, as well 

as identify which compounds are responsible for the diuretic effect shown by the ethanolic 

extract. Additionally, it is necessary to determine the mechanism or mechanisms of action 

involved in the diuretic effect. and also diuretic activity demonstrates of which increased 

urinary volume and electrolyte (sodium, potassium) excretion. The diuretic pattern of the 

ethanolic extract was similar to that of the reference drug (furosemide). 
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9. Glossary  

Extraction- extraction is a separation process consisting of the separation of a substance from 

a matrix. 

Diuretic effect- a diuretic is a substance that promotes diuresis, the increased production of 

urine.  

In-vivo- within the living, it refers to work that performed in a living organisms. 

Authentication- the process or action of showing something to be true, genuine, and valid. 

Statistical- the practice or science of collecting and analyzing numerical data in large 

quantity. 

Ethnobotanical- it is the study of interrelations between human and plants. 

 

10. Appendices:  

Table 1 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 

and 24 h urine volume in Wistar rats. 

Table 2 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 

and 24 h Diuretic index in rats. 

Table 3 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 

and 24 h Diuretic activity in rats. 

Table 4 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 

hrs urinary concentration in rats. 

Table 5 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 

24 hrs urinary concentration in rats. 

Table 6 - Effects of oral administration of the ethanolic extract of Ficus auriculata lour. on 5 

hrs urinary concentration in rats. 
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Figure 1 - Output of Urinary volume after the administration of ethanolic extract of leaves of 

Ficus auriculata lour.  

Figure 2 - Urinary sodium (Na+) after the administration of ethanolic extract of leaves of 

Ficus auriculata lour. 

Figure 3 - Urinary potassium (K+) after the administration of ethanolic extract of leaves of 

Ficus auriculata lour. 
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