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Background: Although investigations on different pharmacological activities of the experi-
mental plant, Ficus sur have been conducted, its folklore use for diuresis has not yet been
validated. The current study, therefore, focused on the diuretic activity of aqueous and 80%
methanol extracts of F sur Forssk. leaves in rats.

Methods: Rats were randomly assigned into eight groups each consisting of six rats. Test groups
received either 100 mg/kg, 200 mg/kg, or 400 mg/kg of aqueous or 80% methanol leaves extract.
The negative control group and positive control were treated with 2 mL/100 g of distilled water
and furosemide (10 mg/kg), respectively. Thereafter urine volume was recorded every hour until
the end of the fifth hour, and cumulative urine volume of each rat was measured. Then, diuretic
activity, diuretic index, saliuretic index, natriuretic index and carbonic anhydrase inhibition index
in each group were calculated, and results were compared among the groups.

Results: The middle (200 mg/kg) and the highest (400 mg/kg) doses of both extracts
significantly increased diuresis at the fifth hour (p<0.001) compared to the negative control,
although the diuretic activity was less than that of the positive control. Regarding electrolyte
excretion, all dose levels of both extracts showed significant natriuresis (p<0.001) and
chloriuresis (p<0.01) compared to the negative control. Aqueous extract displayed more
significant diuretic effect than 80% methanol extract. The aqueous and 80% methanol
extracts produced alkaline urine.

Conclusion: The crude leaves extracts of F. sur increased urinary excretion and concentra-
tion of urinary electrolytes in a dose-dependent manner. These findings are in agreement with
the traditional claim for use of F. sur as diuretic agent.

Keywords: Ficus sur, diuretic activities, urinary electrolyte, furosemide, Na'/K" ratio

Background
Medicinal plants have been widely used as a source for the treatment of human
disorders since the ancient times to this date.' Between 70 and 95% of people in
developing nations rely on herbal medicines for managing different disease ail-
ments and their health benefits are growing rapidly in recent time.> One of the
application areas of botanicals is their diuretic effect. Therefore, herbal medicines
are employed to tackle edematous condition such as such as cardiac failure,
cirrhosis, and nephritic syndrome that lead to fluid overload in the body.’

With currently available conventional drugs, several adverse effects are asso-
ciated. For example loop and thiazide diuretics cause electrolyte abnormalities
(hypokalemia, hyperuricemia and hyponatremia), acid base balance, metabolic
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abnormalities and acute hypovolemia.* Therefore, it is
imperative to look a source for a diuretic with relatively
free of such unfavorable and unwanted side effects.

Ficus sur Forssk is also known by other names as Ficus
capensis Thunb, Ficus mallotocarpa Warb, and Ficus
riparia (Miq. Fi.s sur L.).>° It belongs to the family of
Moraceae and genus of ficus. The genus ficus consists of
over 800 species.” In Ethiopia, this plant is known by
different vernacular names as Shola in Amharic, Harbuu
in Afan Oromo and Odakko in Sidamenya.®

F sur is used for treatment of different diseases in
different countries. In Sudan and Nigeria, its leaves and
roots are used for treatment of leukoderma, leprosy,
wounds, edema, respiratory disorders, diarrhea, sexually
transmitted diseases, tuberculosis, anemia, epilepsy, rick-

male 9,10

ets, dysentery, infertility and gonorrhea.
Ethnobotanical studies also showed F. sur is used to treat
swellings and edema,'' In South Africa and other coun-
tries it is traditionally used in kidney problems and as
adiuretic.>'?

In Ethiopia, the pounded fresh leaves of F. sur, mixed
with water are given orally as a traditional medication for
urine retention thereby to alleviate the problem via
increasing urine output. There is also a traditional claim
for the root part of this plant to be used for urinary
problems.®'* In addition, experimentally evaluated plants
of the same genus for their diuretic effect showed promise,
which includes among others Ficus glumosa,’® Ficus exas-
perate and Ficus carica.””

Albeit ample ethnobotanical evidence for the use of F
sur as a diuretic its claim is not yet validated experimen-
tally. The aim of the present study was, therefore, to
evaluate the diuretic activities of aqueous and 80% metha-

nol leaves extracts of F. sur.

Materials and Methods

Chemicals and Drugs

Chemicals and solvents used in this study include absolute
methanol (Lova Chemie, India), Distilled water (Social
Pharmacy and Pharmaceutics Laboratory, Addis Ababa
(Addis
Factory, Ethiopia) and the standard drug furosemide
(Epharm, Ethiopia).

University), Normal saline Pharmaceutical

Collection of Plant Material
The fresh leaves of F. sur were collected from Dugda dis-
trict, Oromia Region, situated 134 km from Addis Ababa,

Ethiopia on April 27,2019. Ato Melaku Wondafrash (MSc)
did taxonomic identification and a voucher specimen MA/
001 was given and deposited at the National Herbarium,
College of Natural and Computational Sciences, Addis
Ababa University for future reference.

Experimental Animals

Healthy Wistar albino rats (200245 g) of either sex reared
in the animal house of the School of Pharmacy, Addis
Ababa University were used for the experiment. The ani-
mals were housed in plastic cages (six to eight rats per
cage). The animals had free access to rodent pellets and
water ad libitum. Before initiation of the experiment, the
animals were acclimatized to laboratory conditions for
a period of five days. The care and handling of animals
were in accordance with internationally accepted guide-
lines for use of the experimental animals,'®'” and the
study was approved by the Ethics Committee of the
School of Pharmacy, Addis Ababa University.

Extraction of the Plant

The leaves were cleaned from the dust and debris and washed
gently with water. To decrease the size, they were cut into
smaller pieces using scissors. The cut pieces of the leaves
were then pounded using mortar and pestle and extracted.

Aqueous Extraction

Five hundred grams of the pounded fresh leaves of F. sur
were cold macerated in 1000 mL of distilled water and
allowed to stand at room temperature for 72 h using
shaker. The macerate was first filtered using cotton gauze
through Whatman filter paper No. 1.
Subsequently, the filtrate was then freeze-dried with
a lyophilizer (OPR-FDU-5012, Korea) and finally 72.5 g
of semi-solid pasty mass of dark brown color with a yield
of 14.5 (w/w) was obtained.

and later

Methanol Extraction

Five hundred grams of the pounded fresh leaves of F. sur
were macerated with 1000 mL of 80% methanol and
allowed to stand at room temperature for 72 h using
shaker. Seventy-two hours later, the macerate was filtered
using Whatman filter paper No. 1. The methanol was then
evaporated from the extract under reduced pressure using
Rota vapour (BUCHI Rota vapour R-200, Switzerland) at
40°C. The extract obtained was filtered and frozen at —20°
C and lyophilized until dried. The yield of the dry extract
was found to be 10.5% (w/w).
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Acute Toxicity Study

For acute toxicity test, healthy nonpregnant Wistar albino
rats (age of 812 weeks) weighing 200-245 g was used.
The test was done according to the OECD 425 Guideline
with a limit dose of 2000 mg/kg. Ten rats, five for each
extract were used. On day one, a rat (from each group)
was given an oral dose of 2000 mg/kg. Then rats were
closely observed for behavioral or physical changes during
the first 30 min (with special attention during the first four
hours), thereafter for 24 h. After 24 h, another four rats
(from each group) were given the same dose and observed
for general sign of toxicity.

Grouping and Dosing of Animals

Rats were randomly assigned into eight groups each consist-
ing of six rats for diuretic test. Group I was negative control
treated with 2 mL/100 g of distilled water used for recon-
stitutions. Group II was positive control treated with 10 mg/
kg furosemide (FURO10). Groups III-V were treated with
doses of 100 mg/kg, 200 mg/kg and 400 mg/kg of F sur
aqueous extract, respectively. Whereas, Groups VI-VII were
treated with doses of 100 mg/kg, 200 mg/kg, and 400 mg/kg
of F sur 80% methanol extract, respectively. Dose selections
was made based on the acute oral toxicity test performed,
taking one tenth of the limit dose as the middle dose. Route
of administration used for all groups was oral using gavage.

Determination of Diuretic Activity
Diuretic activity was determined following the methods
used by the previous study, with slight modification.'®

Each rat was placed in an individual metabolic cage
(metabolic cage for rats, UGO BASILE, Italy) 24 h prior
to initiation of the experiment for acclimatization and then
fasted for 18 h with free access to water ad libitum.

Before treatment, all animals were given oral saline
with a volume of 15 mL/kg body weight.'"® Each group
then received standard drug, water and various doses of
extract. Immediately after dosing, the rats were placed
individually in a metabolic cage. The urine was then
collected, measured and the pH determined at one, two,
three, four, and five hours. Finally, the urine was stored at
—20°C for electrolyte analysis.

The following parameters were calculated in order to
compare the effects of extracts with those of the vehicle
and standard. The urinary excretion, independent of the
animal weight, was computed as total urinary output
divided by total liquid administered (formula —1). The

ratio of urinary excretion in test group to urinary excretion
in the control one was used as a measure of diuretic action
of a given dose of an agent (formula —2). A parameter
known as diuretic activity was also calculated as the ratio
of diuretic action of the extracts in the test group to that of

the standard drug (formula — 3)*° as given below:

Total Urinary output

100
Total liquid administered

Urinary excretion =

Formula 1

. .. Urinary excretion of treatment groups
Diuretic index = M group o

Urinary excretion of control group

Formula 2

Diuretic index of test drug

Diuretic activity = ——— e
y Diuretic index of standard drug

Formula 3

Analytical Procedure

Urinary Na", K", and CI” concentrations of the plant extracts,
control, and standard groups were analyzed using Ion
Selective Electrode (ISE) analyzer (AVL 9181 Electrolyte
Analyzer, Roche, Germany). The instrument was automati-
cally calibrated prior to analysis with different standard solu-
tions. The ratios of electrolytes, Na'/K" and CI/K™+Na",
were calculated to evaluate the saluretic activity of the dif-
ferent extracts. In addition, urine pH was directly measured
on fresh urine using a pH meter. Furthermore, the salt content
of the extract was determined to rule out its contribution on
urinary electrolyte concentration.

Statistical Analysis

Analyses were performed using international business
machine of statistical package for the social Sciences, ver-
sion 25 for windows (IBM Corporation, Armonk, NY,
USA). Experimental results were expressed as mean +
SEM (standard error of the mean) and statistical significance
test was carried out by one-way ANOVA followed by the
Tukey's post hoc test to compare results among groups.
Values of p<0.05 were considered statistically significant.

Results

Acute Toxicity Test

From the acute toxicity test, no visible sign of toxicity was
observed indicating that the median lethal oral dose of F.
sur in rats is greater than 2000 mg/kg body weight.
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Diuretic Activity
Effects of the Extracts at Each Time Point

The aqueous extract produced significant diuresis with
FSAE400 (p<0.05) at the third hour. Standard drug
(FURO10) also produced apparent urine output at the
same time point (Table 1).

Effect of the Extracts on Cumulative Urine Volume

The aqueous extract of F. sur produced dose-dependent
diuresis, albeit insignificant across the first three time
points (Table 2). It showed significant urine output start-
ing from the fourth hour with the middle dose (45.3%,
p<0.05) and higher dose (59.6%, p<0.01). Besides, all
three doses continued to be significant until the fifth hour,
FSAE200 (56.3% p<0.001) and FSAE400 (72.3%,
p<0.001). Unlike the middle and higher doses of extract,
FASE100 produced apparent urine output at the last time
point only (40.4%, p<0.01). Inter and intragroup analysis

also revealed that, FSAE400 showed a significant differ-
ence in urine output at the fifth hour compared to
FSAE100 (22.6%, p<0.05), FSME100 (27.4%, p<0.01)
and FSME200 (24.6%, p<0.05). Likewise, FURO10 trea-
ted rats exhibited a significant increment in urine volume
setting in the third hour (61.8%, p<0.01) and onward. In
addition, it displayed a significantly greater effect against
FSAE100, FSME100 and FSME200 (p<0.05) at the fifth
hour.

Regarding the methanolic extract, significant difference
in urine output was noted with FSME200 (43.5%) and
FSME400 (44.5%) at the fourth hour and (p<0.05) at the
fifth hour 38.2% and 45% (p<0.01 and p<0.001), respec-
tively. On the contrary, FSME100 produced insignificant
urine output in all but at the fifth hour 35.24% (p<0.05).
Intergroup analysis revealed that FSME200 (72.9%,
p<0.05) produced significant difference compared to
FSAE100.

Table | Effect of Aqueous and 80% Methanol Extracts of the Leaves of F. sur at Each Time Point of Five-hour Urine Volume in Rats

Group Volume of Urine (mL/100 g) Diuretic Action | Diuretic Activity
I h 2h 3h 4h 5h

DWI/NC 1.83+0.32 2.53+0.42 0.43+0.21 0.62+0.31 0.52+0.23 | 1.00

FUROI10 2.75+0.36 1.87+0.40 3.15£0.74° 1.67+0.44 0.67+0.33 | 1.52 1.00

FSAEI00 1.0£0.51 1.85+0.38 2.33+0.24 1.88+0.38 1.274£0.32 | 1.26 0.83

FSAE200 1.63£0.39 2.0+0.25 2.33+0.34 1.9240.15 1.3840.17 | 1.39 091

FSAE400 1.77£0.18 2.38+0.14 2.4320.24> 2.07+0.23 1.574£0.35 | 1.47 0.97

FSME100 2.4+0.77 2.27+0.59 1.97+0.67 0.92+0.41 0.47+0.21 | 1.25 0.82

FSME200 2.550.31 2.380.31 1.93+£0.29 0.92+0.43 0.42+0.15 | 1.27 0.83

FSME400 2.47%0.19 2.42+0.47 1.95£0.35 1+0.34 0.77+0.32 | 1.4l 0.92

Notes: Each value represents mean * S.E.M; n=6; Analysis was performed by one way ANOVA; *compared to negative control; "p<0.05; “p<0.01; number followed by

FURO, FSAE and FSME indicates dose/kg.

Abbreviations: DW, distilled water; NC, negative control; FURO, furosemide; FSAE, F. sur aqueous extract; FSME, F. sur methanol extract.

Table 2 Effect of Aqueous and 80% Methanol Extracts of the Leaves of F. sur on Five-hour Cumulative Urine Volume in Rats

Group Volume of Urine (mL/100gm) Diuretic Index | Diuretic Activity
I h 2 h 3h 4h 5h

DW/NC | 1.83+0.32 | 4.37+0.22 4.80+0.30 5.42+0.35 5.93+0.30 | 0.65

FUROIO | 2.75:0.36 | 4.62£0.54 | 7.77+0.97%% % | 9.43£0.80%+k % | 10.10£0.60%% % 4" | | 52 I

FSAEI00 | 1.00+0.52 | 2.85+0.59 5.18+0.50 7.07+0.68 8.33+0.50%** 1.26 0.83

FSAE200 | 1.63+0.40 | 3.63+0.53 5.97+0.36 7.88+0.30** 9.27+0.37%##* 1.39 0.91

FSAE400 | 1.77+0.18 | 4.15+0.24 6.58+0.24 8.65+0.37%%* 10.22:4£0. | 73wk b ook x| | 47 0.97

FSMEI00 | 2.40+0.77 | 4.67+0.37 6.63+0.41 7.55+0.23 8.02+0.15% 1.25 0.82

FSME200 | 2.55+0.32 | 4.93+0.51%" | 6.87+0.46 7.78+0.33%* 8.20+0.38%** 1.27 0.83

FSME400 | 2.47+0.19 | 4.88+0.53 6.83+0.47 7.83+0.57°* 8.60+0.42% 1.41 0.92

Notes: Each value represents mean +SEM (n=6). Analysis was performed by one-way ANOVA followed by Tukey's post hoc multiple comparison test; against control,
Pagainst FSAE|00, “against FSME 100, “against FSME200; *5<0.05; **p<0.01; **p<0.001; number followed by FURO, FSAE and FSME indicates dose/kg.
Abbreviations: DVY, distilled water; NC, negative control; FURO, furosemide; FSAE, F. sur aqueous extract; FSME, F. sur methanol extract.
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Saluretic Activity

The cumulative urine samples collected over five hours
were analyzed for the electrolytes content (Na“, K, and
CI') (Table 3). All the three doses of aqueous extract
tended to increase Na' excretion by at least 201%
(»<0.001) compared to NC group. Likewise, the methano-
lic extract produced significant Na" excretion with all
159.8%, (p<0.01), 294.6% and 339.2%
(»<0.001) from low to high dose, respectively. The stan-

doses by

dard drug, however, increased Na' level significantly
(542.5%, p<0.001) compared to NC.

Inter- and intragroup analysis showed that, compared
to FSAE100 and FSME100, FSAE400 significantly
increased Na“ excretion by 78.30% and 106.7%, while
FUROI10 increased Na“ loss by 113.3% and 147.3%
(»<0.001) to FSAE100 and FSME100,
respectively.

FUROI10 significantly increased K™ loss by 189.9%
(»<0.01), 81.1% and 105 (p<0.05) compared with the
NC, FSAE400 and FSME100, respectively. In the case of
CI" excretion, all doses of extract except FSME100 pro-

compared

duced significant loss compared to NC. The CI loss
produced by FURO10 was significantly higher compared
to NC and the lowest doses of both extracts.

Electrolyte Content of the Extract

Water soluble salts that could present in the extract may
interfere with the urinary excretion of electrolytes. The
result revealed that there were very low amounts, ie, 7.69,
8.3, and 10.4 mmol/L of Na", K" and CI respectively, with
the higher (400 mg/kg) dose of aqueous extract whereas the
concentrations of these electrolytes in 200 mg/kg and

100 mg/kg were 4.7, 6.9, and 5.4mmol/L and 3.4, 6, and
7 mmol/L, respectively. The quantitative determination of
Na®, K*, CI” in these same doses of 80% methanol extract

showed nondetectable levels.

Urinary pH

Urinary pH measurement revealed that the different treat-
ment groups of both extracts produced relatively alkaline
urine. The NC group produced the lowest pH and the
standard group an intermediate pH (7.50) between vehicle
and extract-treated groups.

As for the trend, the urine of rats treated with aqueous
extract showed an increase in pH from 7.70 (FSAE100) to
8.10 (FSAEA400). In contrast, treatment with 80% metha-
nol extract increased pH from 7.60 (FSME100) to 8.00
(FSME400). Group comparison revealed that the pH of
urine from rats treated with the higher doses of both
extracts (FSAE400 and FSME400) displayed a significant
(»<0.05) increase compared to negative control (Figure 1).

Discussion

Diuresis could be beneficial for treatment of a number of
disease conditions such as congestive heart failure, nephritic
syndrome, hypertension, liver cirrhosis, poisoning, and certain
kidney diseases. It is also important in kidney stone treatment.
An increased fluid volume flowing through the kidney could
dissolve the stones, and flush out the deposits.”' In addition to
conventional drugs, numerous herbal preparations are used as
diuretics. There are also scientific studies that have been
carried out to support the diuretic effects of many traditional
medicinal herbal products.*?

Table 3 Effect of Aqueous and 80% Methanol Extracts of the Leaves of F. sur on Five-hour Urinary Electrolyte Excretion in Rats

Group Urinary Electrolyte Concentration (mmol/L) Saluretic Index Na'/K* | CI7/
+ +
Na* K* cr Na* | K* | cr Na™K
DW/NC 15.33+2.38 27.68+5.80 20.73+3.43 0.55 0.48
FURO10 98,5203k bk Sk 80.27£10.5 | ¥k % o 97.92:3 .27k Ptk St 6.42 2.90 4.72 1.22 0.54
FSAEI00 46.1745. 1274 39.33+8.79 52.63+7.83%+* 3.0l 1.42 2.54 1.17 0.61
FSAE200 55.67+4.63%F+¢ 58.89+4.48 46.77+3.91%* 3.63 2.13 226 0.95 0.41
FSAE400 82.335.6 | itk Piciok St 44.3244.96 74.93:+3.88%#wk OF Stotok 5.37 1.60 3.6l 1.86 0.59
FSMEI00 39.83+|.74%* 39.14+2.97 33.52+2.71 2.60 1.41 1.62 1.02 0.42
FSME200 60.5+2.74%k% Sk 51.59+6.70 51.90+6.36™+* 3.95 1.86 2.50 1.17 0.46
FSME400 67.3323 .56k Pick ik 62.58+13.33 55.38+9.36™+* 4.39 226 2.67 1.08 0.43

Notes: Each value represents mean +SEM (n=6). Analysis was performed by one way ANOVA followed by Tukey's post hoc multiple comparison test; “against control,
Pagainst FSAE00, “against FSAE200, “against FSAE400, against FSME100; *p<0.05; *p<0.01; *p<0.001; number followed by FURO, FSAE and FSME indicates dose/kg.
Abbreviations: DV, distilled water; NC, negative control; FURO, furosemide; FSAE, F. sur aqueous extract; FSME, F. sur methanol extract.
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Figure | Urinary pH of rats treated with aqueous and 80% methanol extracts of the leaves of F. sur.
Notes: Each value represents mean +SEM (n=6). Error bars indicate SEM. Analysis was performed by one-way ANOVA followed by Tukey's post hoc multiple comparison

test; “against control, *p<0.05.

Abbreviations: DVY, distilled water; NC, negative control; FURO, furosemide; FSAE, F. sur aqueous extract; FSME, F. sur methanol extract.

The leaves of F. sur has a range of promising
medicinal claims among which its diuretic potential is
yet to be supported by scientific evidence.'® Therefore,
the aim of this study was to evaluate the diuretic
activity of both aqueous and 80% methanol extract in
saline-loaded rats.

The present study revealed that F. sur has notable
diuretic effects in the given animal model. As diuretics
are employed clinically in treatment of edema, it would be
most important to demonstrate effectiveness in the pre-
sence of electrolyte and water.”> Accordingly, saline was
given to impose water and salt load or simulate edema.

Regarding acute toxicity, leaf extract of F. sur does not
produce a toxic response in rats at a dose of 2000 mg/kg in
both extracts.

F. sur was studied for presence of a variety of second-
ary metabolites. In a previous study, the quantitative phy-
tochemical analysis carried out on aqueous leaf extract of
F. sur showed presence of flavonoids (1367.42 mg/100 g),
terpenoids (1280.39 mg/100g), tannins (687.64 mg/100g)
and alkaloids (422.12 mg/100g) in larger amounts; whilst
saponins, steroids, and glycosides are in trace amounts.**
However, methanol extract of this plant contains tannins,
alkaloids, flavonoids, phenols, cardenolides, steroids, and

anthraquinones.**°

Quantification of secondary metabo-
lites showed methanol extracts of F. sur contains phenol
(462.65 mg gallic acid equivalent/g extract) and flavonoids

(46.0 mg quercetin equivalent/g extract).”’

Several studies have explained that flavonoids, sapo-
nins, terpenoids, tannins, alkaloids, and organic acids were
responsible for the diuretic activity of a plant extract.*'**
For example, flavonoids were known to be AR
antagonists.”” Thus, the diuretic effect of this plant extract
may be due to stimulation of regional blood flow, or by
inhibiting tubular reabsorption of water and anions.
Moreover a number of compounds including a flavone,
4,5, 7-trihydroxyflavone-3-ol, were identified from leaf
extract of this plant and, flavones are known by their effect
of diuresis.>**! Although, it is almost impossible to pin
down to the particular phytoconstituents that cause the
plant’s observed diuretic activity with this study, it can
be suggested that compounds can act individually or
synergistically.

Loop diuretics like furosemide increase urinary flow
rate and urinary excretion of sodium, potassium and chlor-
ide by inhibiting Na'—K"—2Cl~ symporter and carbonic
anhydrase enzyme.’> The result obtained from this study
showed a marked excretory effect both on water and elec-
trolytes, typical of saluretic diuretic types.*> The larger
doses of both extracts of F. sur produced similar diuresis
and saluretic (Na® and CI") excretion profile to that of
furosemide. The diuretic activity is considered to be good
if the diuretic index is greater than 1.50, moderate if the
values is between 1.00 and 1.50, mild if the values lies
between 0.72 and 1.00 and nil if the value is <0.72.>* Both
extracts accordingly, at all doses, have shown a moderate
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diuretic activity as evidenced by the diuretic index values.
The aqueous and 80% methanol extracts at 400 mg/kg
displayed a diuretic activity of 97% and 92%, respectively,
compared to the reference drug, furosemide (10 mg/kg).
Both extracts of F. sur revealed an increase in urine
volume that appeared to vary with dose and nature of the
extract. The aqueous extract produced a better diuretic
effect compared to the 80% methanol extract, particularly
with increasing dose, FSAE400 vs FSME100 (27.4%,
p<0.01) and FSME200 (24.6%, p<0.05). Therefore, it is
plausible to suggest that the secondary metabolites respon-
sible for increasing urine output could be more polar. In
addition to the cumulative diuretic effect of the plant, the
highest dose of aqueous extract produced significant diur-
esis at the third hour, showing the dose-dependent effect of
the plant. This may also suggest that the maximal effect of
the aqueous extract may reach at this time point.
Quantitative determinations of potassium ion in both
extracts of F. sur showed very low concentration suggest-
ing, the diuretic effect of the plant extract was not due to
its content of potassium salt, rather due to intrinsic ability
of the plant. In addition, potassium, the effect of extracts
on sodium was evaluated. Sodium retention and increased
amount of water are key players in hypertension pathogen-
esis, as well as in edematous conditions such as heart
failure and cirrhosis.>> The effect of the extracts on urinary
electrolyte excretion was clearly observed by the water
and sodium excretion which reinforces the idea that the
diuretic effect of F sur was of the saluretic type.’® In
addition, this saluretic diuretics activity of F sur was
similar to the result observed on Ficus glumosa.'* Based
on the finding, the diuretic action of the plant might be
Na™—K'-2CI”
Nevertheless, future studies should explore the mechanism

through inhibition cotransporter 2.
of action at molecular level. It was noted that both extracts
exhibited a weak excretion of potassium less than the
standard suggesting that it has potassium-sparing diuretic
activity as well.

The Na'/K" ratio is a biomarker of mineralocorticoid
receptor antagonism.>’ The greater Na'/K" indicates as the
substance has greater proportion of Na' excretion capacity
than K" and signaled good diuretic activities.*® Therefore,
comparatively FSAE400 has an interesting natriuretic
activity (ie 1.86), preventing hypokalemia, a common
problem associated with most diuretic agents.

The Cl /(Na"+K"), however, indicates carbonic anhy-
drase inhibition activity, and substances having a value
between 0.8 and 1.0 could be excluded.”® The present

study, therefore, indicates that the extracts might work
through independent of carbonyl anhydrase inhibition.

The extracts exhibited a relative increase in urine pH,
suggesting that carbonic anhydrase inhibition to be one of
the possible mechanisms of action. This alkalinization of
urine also gives a clue that the plant has potassium-sparing
diuretic activity.'*

Conclusion

The present study revealed both aqueous and methanol
extracts of F. sur possessed diuretic and natriuretic activities.
The present finding, therefore, supports the traditional claim
of the plant as a diuretic agent. The urinary PH and electro-
lytes analysis results hint that the extracts to have multiple
modes of action. The safety profile of the extract was an
added advantage that calls for conducting further research to
ascertain the findings reported in this study.
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