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Abstract
Piper peltatum L. is a species that belongs to the Piperaceae family and it is used traditionally as
diuretic medicinal plant. This study has been focused on evaluating the acute diuretic activity of
P. peltatum from Ecuador and to determine its phenolics and flavonoids content. The extract was
obtained from P. peltatum roots through a maceration process using ethanol 70 %. Total phenolic
content was estimated by using Folin-Ciocalteu reagent and total flavonoid content was evaluated
through of AlCl3 complexation method. The study of the diuretic effect was performed on Rattus
norvegicus, using extracts at doses of 25, 100 and 200 mg/kg, normal control (sodium
carboxymethylcellulose, CMC, 0.5 % w/v, dose: 10 mL/kg) and standard (furosemide, dose: 10 mg/kg).
Urine volume and the excretion of electrolytes increased in rats treated with P. peltatum ethanolic
extracts, concluding that the diuretic activity of this species was statistically similar to furosemide. This
activity could be related to the presence of phenolic and flavonic compounds. Piper peltatum is an
interesting source of natural diuretic metabolites. Further detailed phytochemical, toxicity and clinical
studies are required.
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Introduction
The global market for medicinal plants is
continuously growing, reflecting the consumers’
demand for “natural products” to promote a
healthy way of living (1). Plants were once the
primary source of medicines in the world.
Approximately, 50% of all drugs in clinical use in the
world come from natural products, from which
higher plants contribute 25% of the total (2). In
developing countries, around 80% of people use
traditional medicine because of its affordability and
cultural acceptability (2), often representing the
only therapeutic system to which certain people
could refer (3) (4).
The Piperaceae family is composed of about 8
genera and 3000 species. They are widespread
across warm tropical and subtropical regions and
are especially common in South and Central
America, and central Asia (5).
The Piper genus is known due to the presence of
aromatic oil cells in their structures. Piper species
are used to treat gastrointestinal diseases,
hypertension, women’s health conditions, antihemorrhagic, diuretic, pains and inflammation (6)
(7) (8).
Piper peltatum L., popularly known as cordoncillo
or santa maría, has various traditional uses such as a
diuretic, antipyretic and like an internal and external
anti-inflammatory agent in some regions of the
Amazon (9-11). In addition, it has also been used as
an antidote against snake bites in the northwestern
region of Colombia (12) (13).
P. peltatum has been tested and there are
reports of its use to treat malaria, due to its antiinflammatory and antioxidant capacity (14).
Moreover, antibacterial efficacy of P. peltatum
against Alicyclobacillus acidoterrestris was proved
(15). In spite of the use of P. peltatum in traditional
medicine, there are no scientific studies supporting
its use as a diuretic.
Diuretics, such as thiazides and furosemide, are
among the most used anti-hypertensive agents in
humans. These drugs are known by their ability to
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reduce blood pressure in hypertension and improve
the cardiovascular function in heart failure, among
others (16). However, these agents are also
associated with important adverse effects, such
deleterious/dangerous reduction in Na+ and K+
plasmatic levels. Thus, the development of new
diuretic agents with reduced adverse effects is
important (16).
Plant extracts are commonly used in traditional
medicine to treat some renal diseases, because of
their significant diuretic activity (17). This study
aimed at evaluating the acute diuretic, saliuretic,
and natriuretic effects of orally administered
ethanolic extract of P. peltatum from Ecuador in
Rattus norvegicus.

Methods
Collection of plant material
Roots from Piper peltatum L. were collected from
Ecuador, in Manabí province, in Carmen town (236
meters above sea level). The plant material was
taxonomically identified by the botanist José Vargas
at the Herbarium Misael Acosta Solís in the
Universidad Técnica de Ambato (Ambato, Ecuador).
Collections were approved by the Ministerio del
Ambiente del Ecuador under permission MAE-DNBCM-2018-0086.
Extraction of the plant material
Roots were selected, dried in a forced convection
oven and ground in a knife mill until particle size of
2-3 mm, prior to the preparation of extracts. The
dried powdered roots (100 g) were extracted
through maceration with 1000 mL 70% v/v ethanol
for 72 h at room temperature with occasional
shaking. Then, the extracts were filtered and
concentrated under reduced pressure (50°C, -0.5
bar). Finally, the remaining extract was frozen using
liquid nitrogen and lyophilized.
Preliminary phytochemical screening
The main phytochemical groups were identified
carrying out the tests: Sudan, catechins, resins,
Fehling, Baljet, Liebermann-Buchard, FeCl3, foam,
Borntrager,
Shinoda,
ferric
hydroxamate,
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Dragendorff, Wagner, Mayer, mucilage and bitter
principles (19).
Total flavonoid determination
The total flavonoids were measured through a
colorimetric assay modified by Boukhris et al. (2013).
1 mL aliquot of the diluted sample or standard
solution of quercetin (20, 40, 60, 80 and 100 mg/L)
was added to a 10 mL volumetric flask containing 4
mL of H2O. At zero time, 0.3 mL of NaNO2 (5%, w/w)
was poured into the flask. After 5 min, 0.3 mL AlCl3
(10% w/w) was added. At 6 min, 2 mL of NaOH (1 M)
was added to the mixture. Immediately, the
reaction flask was diluted with 2.4 mL of H2O. The
absorbance of the mixture was determined at 510
nm and compared to a water control. Total
flavonoids were expressed in mg quercetin
equivalents (QE)/100 g of hydroalcoholic extract
(20) (21).
Total phenolics determination
Folin-Ciocalteau method was used in accordance
with Waterman and Mole (22). 200 mL of deionized
water were mixed with 50 g of Na2WO4, 6.13 g of
H3PMo12O40, 25 mL of concentrated HCl, and 12.5 mL
of 85% o-H3PO4, and the solution was refluxed for
10h. A few drops of Br2(liq) was added, and the final
volume was adjusted to 250 mL. Sample (200 μL)
was vortexed with 10 mL of distilled water and 1 mL
of Folin-Ciocalteu reagent. After 1 min and before 8
min, 3.75 mL of a 20 g/100 mL Na2CO3 solution was
added, and time was recorded as time zero. The
volume was made up to 20 mL with distilled water,
and the solution was vortexed three to four times
during the next 2 h. After exactly 2 h, the
absorbance was recorded at 760 nm. Total phenols
were expressed as mg gallic acid equivalents
(GAE)/100 g of hydroalcoholic extract, using a
calibration curve of a freshly prepared gallic acid
solution (21) (22).
Animals
Eight-week-old albino female rats (Rattus
norvegicus) weighing 160–240 g were used in this
study. They were kept under a 12 h light and 12 h
dark cycle. The animals were fed with a basic diet
for rodents and water ad libitum (21).
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Diuretic activity
The method described by Lipschitz with few
modifications was employed to evaluate the diuretic
activity of hydroalcoholic extract of P. peltatum
(23). Experimental animals were fasted for 12 h prior
to the experiment allowing them to drink only water
during the fasting period. Isotonic saline solution
(NaCl 0.9% p/v) was administrated 25 minutes before
the treatment administration to impose a uniform
hydric load (24) (21).
Twenty five healthy albino rats were selected and
divided randomly into groups of 5 animals.
Group
1:
Normal
Control
(sodium
carboxymethylcellulose, CMC, 0.5% w/v, dose: 10
mL/kg). Group 2: Standard (furosemide, dose: 10
mg/kg). From Group 3 to Group 5 served as test
groups and received P. peltatum extract orally at the
dose of 25, 100 and 200 mg/kg, respectively. After 1
h of treatments, the animals were kept in metabolic
cages individually for the collection of urine. The
urine was collected for 6 h after the dose was
administered. The urine samples were filtered and
finally stored at -20 °C for electrolyte analyses (21).
The diuretic action and diuretic activity were
derived from the ratio of urine volume in test group
and in control and standard groups, respectively.
(25).
The sum of Na+ and Cl- urinary excretion was
calculated as a parameter of saliuretic activity. The
ratio Na+/K+ was calculated for natriuretic activity.
The ratio Cl/(Na+K) was calculated to estimate
carbonic anhydrase inhibition (21).
Data Analysis
All values were expressed by means of values ±SD
(standard deviation) and those data were analyzed
by applying an analysis of variance (ANOVA)
followed by Dunnett test to compare treatments
v.s. standard. The results were considered
statistically significant if P<0.05.
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There was no significant difference between the
extracts of P. peltatum at 25 mg/kg, 100 mg/kg and
200 mg/kg. However, the treatment with 100 mg/kg
has shown a more effective diuretic activity.

Results
Phytochemical screening
The roots of Piper peltatum presented primary
and secondary metabolites: fats, lactones,
coumarins, triterpenes, steroids, reducing sugars,
alkaloids, catechins, phenols, tannins, flavonoids
and saponins (see table 1.)
Total
flavonoids
determination

and
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total

phenolics

Table 2 shows the total phenolics content (TPC)
and total flavonoids (TFC) content of the
hydroalcoholic extract of P. peltatum expressed in
terms of quercetin equivalents and gallic acid
equivalents, respectively.
The TPC was calculated using the linear
regression equation based on the calibration curve
of gallic acid: A=0.0014C−0.0144; R2 =0.999. Where A
is absorbance and C is amount of gallic acid in
μg/mL.
The TFC were determined using the linear
regression equation based on the calibration curve
of quercetin: A=0.0512C+0.0286; R2=0.999. Where A
is absorbance and C is amount of quercetin in
μg/mL.
Hydroalcoholic extract of P. peltatum presented
274.86 ± 3,27 mg of GAE / g of extract (TPC) and
86.62 ± 13.67 mg of QE / g of extract (TFC).
Diuretic activity
Table 3 shows the result of diuretic effect of
P. peltatum expressed in urine volume excretion,
diuretic action and diuretic activity. Both the
standard
treatment
(furosemide)
and
hydroalcoholic extracts of P. peltatum in different
concentracions have a diuretic effect in Rattus
novergicus. There was a statistical similarity between
the treatment with furosemide and with the
extracts of the studied species, which has shown an
equivalent effectiveness of the diuretic conventional
drug and P. peltatum.

The electrolyte excretion potency of P. peltatum
extracts were high or moderate in comparison to
normal control rats, depending on the
concentration and the ion studied. Piper peltatum
extracts showed an increase in Na+, K+ and Cl–
excretion, except for the concentration of 25 mg/kg
in the sodium analysis. There was a greater
excretion of all electrolytes at a concentration of
100 mg/kg of P. peltatum extract and at this
concentration, Na+ and Cl- excretion were
comparable to the furosemide group. Nevertheless,
the K+ excretion was higher in all extract doses
compared to the group treated with furosemide
(Table 4).
Table 6 shows the saliuretic activity, natriuretic
activity and carbonic anhydrase inhibition.
Furosemide group (10 mg/kg) and extract of
P. peltatum at 100 mg/kg and 200 mg/kg showed
high saliuretic activity compared to normal control.
Extracts of P. peltatum showed low natriuretic
effect and didn’t show any carbonic anhydrase
inhibition.

Discussion
Piper peltatum L. collected in the coast of Ecuador
showed the presence of various secondary
metabolites, especially alkaloids and phenolic
compounds such as flavonoids. The same species
from the Peruvian Amazon showed similarity to
those from Ecuador in its phytochemical
composition; however, it did not present saponins
or catechins and showed an abundant amount of
resins (26). The difference of content of secondary
metabolites is influenced by the genotype of the
plant (the species and the variety), the
environmental characteristics (solar radiation and
water availability), the growth rate, maturity,
nutrients of soil, predation and diseases (27) (28).
Piper peltatum extracts from Ecuador showed a
significant diuretic action at all dose levels proved
(25, 100 and 200 mg/kg) over a period of 6 h,
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especially at 100 mg/kg. Previous studies have
demonstrated that there are several compounds
which could be responsible for the plants diuretic
effects such as saponins, organic acids and
flavonoids (29). Gasparotto Junior et al. (2012)
showed that Tropaeolum majus has a diuretic effect,
which was associated to flavonoid isoquercitrin (16).
The diuretic effect of Piper species investigated can
be related to the presence of naturally bioactive
compounds such as flavonols and other phenolic
compounds (30).
The diuretic effect of plant metabolites may be
produced by stimulating regional blood flow or
initial vasodilatation (31) or by producing inhibition
of tubular reabsorption of water and anions (32),
with the result in both cases being diuresis (16).
The diuretic activity of P. peltatum was better
compared to Piper guinense, which had a significant
increase in urine volume at 1000 and 500 mg/kg
(3.50 ± 0.14 ml and 2.95 ± 0.07 ml), respectively. On
the other hand, Piper guinense enhanced urinary
excretion of sodium, chloride and potassium as
P. peltatum (33).
After 6 hours of treatment, Piper amalago extract
showed an approximate urine volume of 2.5 ml at a
concentration of 125 mg / kg, so that diuretic activity
of the P. peltatum extract at 100 mg / kg was greater
(3.8 ± 1.11 ml). In addition, P. amalago exhibited
higher levels of Na+ and K+ excretion than P.
peltatum, especially in sodium electrolyte. It was
strikingly determined, in both species, that at
concentrations greater than 125 mg / kg, the volume
of urine decreased (30).
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limb of the loop of Henle. Loop diuretics, as
furosemide, induce several effects such as
metabolic alkalosis, ototoxicity, hyperuricemia,
hypomagnesaemia, allergic reactions, etc. Thus, our
findings suggest that ethanolic extract of P.
peltatum have some action on Loop of Henle (30).
The
present
research
supports
the
ethnopharmacological use of P. peltatum as a
diuretic agent, although further studies are
necessary to identify the active chemical
compounds and the mechanisms involved in the
biological activity.

Acknowledgments
The authors thank Escuela Superior Politécnica de
Chimborazo for providing the facilities to develop
this research. A special thanks to Alex R. Acosta
León for his contribution in the correct translation
of the manuscript into English.

References
1.

Petrakou K, Latrou G, Lamari FN.
Ethnopharmacological survey of medicinal
plants traded in herbal markets in the
Peloponnisos, Greece. J Herb Med [Internet].
2019;1.
Available
from:
https://doi.org/10.1016/j.hermed.2019.100305

2. Wyk AS Van, Prinsloo G. Medicinal plant
harvesting , sustainability and cultivation in
South Africa. Biol Conserv [Internet].
2018;227(September):335–42. Available from:
https://doi.org/10.1016/j.biocon.2018.09.018

Piper peltatum has shown a significant saliuretic
effect but not a natriuretic one. This may be due to
the fact that most diuretics, except potassiumsparing drugs, have caused an increase in the
excretion of sodium and potassium ions, because of
the inhibition of sodium reabsorption in the
proximal segment of the nephron by increasing the
secretion of K+ in the tubular lumen at the distal
segment, in a flow-dependent manner (21).

3. Who guidelines for assessing medicines with
reference to contaminants and residues.
Geneva: World Health Organization, 2007.

Loop diuretics take action mainly by blocking
luminal Na+:K+:2Cl- transporter in the thick ascending

5. Oyemitan IA. African medicinal spices of
genus Piper [Internet]. Medicinal Spices and
Vegetables from Africa: Therapeutic Potential

4. Acosta KL, Tacuamán SE, Vinueza DR, Vélez
FX, et al. Hypoglycemic activity of Jungia
rugosa Less on induced diabetic mice (Mus
musculus). Pharmacologyonline. 2019;1:236–
45.

http://pharmacologyonline.silae.it
ISSN: 1827-8620

PhOL

Acosta León, et al.

Against Metabolic, Inflammatory, Infectious
and Systemic Diseases. Elsevier Inc. 2017. 581–
97.
Available
from:
http://dx.doi.org/10.1016/B978-0-12-8092866/00027-3
6. Durant-Archibold AA, Santana AI, Gupta MP.
Ethnomedical uses and pharmacological
activities of most prevalent species of genus
Piper in Panama: A review. J Ethnopharmacol
[Internet]. 2018;217:63–82. Available from:
https://doi.org/10.1016/j.jep.2018.02.008
7. Gupta MP, Correa MD, Solís PN, Jones A,
Galdames C, Guionneau-Sinclair F, 1993.
Medicinal plant inventory of Kuna indians:
Part 1. J. Ethnopharmacol [Internet].
1993;40:77–37.
Available
from:
doi:10.1016/0378-8741(93)90054-9
8. Da Silva JKR, Pinto LC, Burbano RMR,
Montenegro RC, Guimarães EF, Andrade EH,
Maia JGS. Essential oils of Amazon Piper
species and their cytotoxic, antifungal,
antioxidant and anti-cholinesterase activities.
Ind. Crops Prod. [Internet]. 2014;58:55–60.
Available
from:
doi:10.1016/j.indcrop.2014.04.006
9. De Feo V. Uso di piante ad azione
antiinfiammatoria nell'Alto Ucayali, Perú
Orientale. Fitoterapia. 1991;62:481-94.
10. Duke
JA,
Vásquez
R.
Amazonian
Ethnobotanical Dictionary. Boca Ratón, USA:
CRC Press, 1994.
11. Desmarchelier C, Gurni A, Ciccia G, Giulietti
AM. Ritual and medicinal plants of the
Ese'ejas of the Amazonian rainforest (Madre
de Dios, Perú). J Ethnopharmacol. 1996;52:4551.
12. Puertas MA, Gómez LI, Rojano B, Sáez JA. In
vitro antioxidant capacity of fractions from
Piper peltatum L. leaves. Rev Cuba Plantas
Med. [Internet]. 2009;14(2):1.
13. Otero R, Nuñez V, Jiménez S, Fonnegra R,
Osorio RG, García ME, et al. Snakebites and

73 (pag 68-76)

ethnobotany in the northwest region of
Colombia. Part III: Neutralization of the
haemorrhagic effect of Bothrops atrox
venom. J Ethnopharmacol. 2000;73:233-41.
14. Andrade-Neto VF, Pohlit AM, Pinto ACS, Silva
ECC, Nogueira KL et al. 2007. In vitro inhibition
of Plasmodium falciparum by substances
isolated from Amazonian antimalarial plants.
Mem. Inst. Oswaldo Cruz. 2007;102:359–365.
15. De Pascoli IC, Dos Anjos MM, Da Silva AA,
Lorenzetti FB, Cortez DAG, Mikcha JMG, et al.
Piperaceae
extracts
for
controlling
Alicyclobacillus acidoterrestris growth in
commercial orange juice. Ind Crops Prod
[Internet].
2018;116(February):224–30.
Available
from:
https://doi.org/10.1016/j.indcrop.2018.02.073.
16. Gasparotto Junior A, Gasparotto FM, Boffo
MA, Lourenço ELB, Stefanello MEA, Salvador
MJ, et al. Diuretic and potassium-sparing
effect of isoquercitrin - An active flavonoid of
Tropaeolum majus L. J Ethnopharmacol.
2011;134(2):210–5.
17. Al-Saikhan FI, Ansari MN. Evaluation of the
diuretic and urinary electrolyte effects of
methanolic extract of Peganum harmala L. in
Wistar albino rats. Saudi J Biol Sci [Internet].
2016;23(6):749–53.
Available
from:
http://dx.doi.org/10.1016/j.sjbs.2016.01.025
18. Berrougui H, Martin-Cordero C, Khalil A,
Hmammouchi M, Ettaib A, Marhuenda E,
Herrera MD, 2006. Vasorelaxant effects of
harmine and harmaline extracted from
Peganum harmala L. seeds in isolated rat
aorta. Pharmacol. Res. 2006;54(2):150–157.
19. Miranda M, Cuellar A, Pérez MB. Manual de
prácticas de laboratorio de análisis
farmacognóstico. 1ª ed. La Habana:
Universidad de la Habana, 1992.
20. Boukhris M, Simmonds MSJ, Sayadi S, Bouaziz
M. Chemical composition and biological
activities of polar extracts and essential oil of

http://pharmacologyonline.silae.it
ISSN: 1827-8620

PhOL

Acosta León, et al.

rosescented
geranium,
Pelargonium
graveolens. Phyther Res. 2013;27(8):1206–13.
21. Vinueza DR, Allauca AA, Pilco GA, Acosta KL.
Assessment of the diuretic and urinary
electrolyte effects of hydroalcoholic extract
of Oreocallis grandiflora ( Lam .) R . Br . in
Wistar albino rats. 2018;1:117–27.
22. Waterman PG, Mole S. Vol. 1. Analysis of
Phenolic Plant Metabolites. London, U.K:
Blackwell Scientific Publications, 1994.
23. Lipschitz WL, Hadidian Z, Kerpcsar A. Bioassay
of diuretics. J Pharmacol Exp Ther.
1943;79(2):97–110.
24. Nedi T, Mekonnen N, Urga K. Diuretic effect
of the crude extracts of Carissa edulis
in rats. J Ethnopharmacol. 2004;95(1):57–61.
25. Hailu W, Engidawork E. Evaluation of the
diuretic activity of the aqueous and 80%
methanol extracts of Ajuga remota Benth
(Lamiaceae) leaves in mice. BMC Complement
Altern Med [Internet]. 2014;14(135):1–8.
Available
from:
http://bmccomplementalternmed.biom
edcentral.com/articles/10.1186/1472- 6882-14135

74 (pag 68-76)

29. Maghrani M, Zeggwagh NA, Haloui M,
Eddouks M. Acute diuretic effect of aqueous
extract of Retama raetam in normal rats. J
Ethnopharmacol. 2005;99:31–35.
30. Novaes ADS, Da Silva Mota J, Barison A, Veber
CL, Negrão FJ, Kassuya CAL, et al. Diuretic and
antilithiasic activities of ethanolic extract from
Piper amalago (Piperaceae). Phytomedicine
[Internet]. 2014;21(4):523–8. Available from:
http://dx.doi.org/10.1016/j.phymed.2013.10.01
31. Stanic G, Samarzija I. Diuretic activity of
Satureja montana subsp. montana extracts
and oil in rats. Phytotherapy Research.
1993;7:363–366.
32. Pantoja CV, Chiang LC, Norris BC, Concha JB.
Diuretic, natriuretic and hypotensive effects
produced by Allium sativum (garlic) in
anaesthetized dogs. J Ethnopharmacol.
1991;31:325–331.
33. Omodamiro OD, Jimoh MA. Evaluation of antiinflammatory and diuretic effects of ethanol
leaf extract of Piper guineense on Wistar
Albino
Rats.
Am
J
Ethnomedicine.
2014;1(4):250–9.

26. Soto MR. Phytochemical study and
quantification of total flavonoids in the leaves
of Piper peltatum L. and Piper aduncum l. from
Amazonas
region.
Crescendo
Inst.
2015;6(1):33–43.
27. Santacoloma VLE, Enrique GJ. Interrelación
entre
el contenido de metabolitos
secundarios de las especies Gliricidia sepium y
Tithonia diversifolia y algunas propiedades
físicoquímicas del suelo. Rev Investig Agrar y
Ambient. 2012;3(2):53–62.
28. Waterman PG, Mole S. Method in Ecology.
Analysis of phenolic plant metabolites.
London: Blackwell Sci.Publ, 1994.

http://pharmacologyonline.silae.it
ISSN: 1827-8620

PhOL

Acosta León, et al.

75 (pag 68-76)

Table 1. Phytochemical screening of P. peltatum roots extract.
Name of the test

Phytochemical identified
Ethereal Extract

Sud

Piper peltatum L. (roots)
Alcoholic Extract
Aqueous Extract

Fat

+

Lactones / Coumarins

++

++

an
Baljet
Dragendorff

Alkaloids

-

+

+

Wagner

Alkaloids

-

+

++

Mayer

Alkaloids

-

-

+++

Terpenes – Steroids

+

-

Liebermann – Burchard
Catechins

Cathechins

+

Resins

Resins

-

Fehling

Reducing sugars

+

+

Ferric chloride

Phenols

+

+

Foam

Saponins

-

+

Borntrager

Quinones

-

Shinoda

Flavonoids

+

Anthocyanidins

-

Anthocyanidins
Mucilage
+ : present,

Mucilages

+

-

- : absent.

Table 2. Total phenolics and flavonoids content of P. peltatum roots extract
Extract

Total phenolics content
mg of GAE / g of extract

Total flavonoid content
mg of QE / g of extract

Roots of Piper peltatum L.

274.86 ± 3.27

86.62 ± 13.67

Content expressed in terms of quercetin equivalents and gallic acid equivalents, respectively. Values are expressed as mean±SD, n=3.

Table 3. Urine volume, diuretic action and diuretic activity of P. peltatum roots extract at 25, 100 and 200 mg/kg,
after 6 hours of treatment administration.
Treatment

Urine volumen

Diuretic action

Diuretic activity

1
4.53
1.7
3.8
2.8

1
0.38
0.84
0.62

(mL)
CMC 0.5% (10 mL/kg)
Furosemide (10 mg/kg)
P. peltatum roots extract (25 mg/kg)
P. peltatum roots extract (100 mg/kg)
P. peltatum roots extract (200 mg/kg)

1.00 ± 0.00
4.53 ± 2.53
1.7 ± 0.83 *
3.8 ± 1.11 *
2.8 ± 0.35 *

Urine volume values are mean±SD, n=5. * No significant difference at P<0.05 respect to rats treated with furosemide.
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Table 4. Effect of P. peltatum roots extract on urinary electrolyte excretion after 6 hours of treatment
administration.
Treatment

Urinary Na+
(mmol/L)

Urinary K+
(mmol/L)

Urinary Cl–
(mmol/L)

CMC 0.5% (10 mL/kg)
Furosemide (10 mg/kg)
P. peltatum roots extract (25 mg/kg)
P. peltatum roots extract (100 mg/kg)
P. peltatum roots extract (200 mg/kg)

110.33 ± 17.04
132.27 ± 16.24
82.47 ± 13.66
137.73 ± 14.89
115.63 ± 10.43

51.5 ± 3.65
33.07 ± 3.70
66.93 ± 26.28
125.6 ± 20.44
88.87 ± 15.01

76.57 ± 22.78
127.07 ± 21.36
80.37 ± 16.51
113.6 ± 19.70
102.47 ± 1.35

Table 5. Effect of P. peltatum roots extract on natriuretic effect, saliuretic effect and carbonic anhydrase
inhibition (CAI) after 6 hours of treatment administration.
Treatment
CMC 0.5% (10 mL/kg)
Furosemide (10 mg/kg)
P. peltatum roots extract (25 mg/kg)
P. peltatum roots extract (100 mg/kg)
P. peltatum roots extract (200 mg/kg)

Saliuretic effect
(Na+ + Cl–)
186.90 ± 27.32
259.33 ± 37.60
162.83 ± 26.79
251.33 ± 30.20
218.10 ± 11.06

Natriuretic effect
(Na+/K+)
2.14 ± 0.20
4.05 ± 0.81
1.49 ± 1.01
1.11 ± 0.12
1.33 ± 0.30
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CAI
(Cl/[Na+ + K+])
0.48 ± 0.17
0.76 ± 0.07
0.54 ± 0.15
0.44 ± 0.09
0.50 ± 0.02

