


 

 
 

 
 
 
 
 
 

 
 
 

INFORMATION FOR AUTHORS 
 
Full details of how to submit a manuscript for publication in Natural Product Communications are given in Information for Authors on our Web site 
http://www.naturalproduct.us. 
 
Authors may reproduce/republish portions of their published contribution without seeking permission from NPC, provided that any such republication is 
accompanied by an acknowledgment (original citation)-Reproduced by permission of Natural Product Communications. Any unauthorized reproduction, 
transmission or storage may result in either civil or criminal liability. 
 
The publication of each of the articles contained herein is protected by copyright. Except as allowed under national “fair use” laws, copying is not permitted by 
any means or for any purpose, such as for distribution to any third party (whether by sale, loan, gift, or otherwise); as agent (express or implied) of any third 
party; for purposes of advertising or promotion; or to create collective or derivative works.  Such permission requests, or other inquiries, should be addressed 
to the Natural Product Inc. (NPI). A photocopy license is available from the NPI for institutional subscribers that need to make multiple copies of single 
articles for internal study or research purposes.  
 
To Subscribe:  Natural Product Communications is a journal published monthly. 2012 subscription price: US$1,995 (Print, ISSN# 1934-578X); US$1,995 
(Web edition, ISSN# 1555-9475); US$2,495 (Print + single site online); US$595 (Personal online). Orders should be addressed to Subscription Department, 
Natural Product Communications, Natural Product Inc., 7963 Anderson Park Lane, Westerville, Ohio 43081, USA. Subscriptions are renewed on an annual 
basis. Claims for nonreceipt of issues will be honored if made within three months of publication of the issue.  All issues are dispatched by airmail throughout 
the world, excluding the USA and Canada.  

NPC Natural Product Communications

 
EDITOR-IN-CHIEF         
 

DR. PAWAN K AGRAWAL           
Natural Product Inc.  
7963, Anderson Park Lane, 
Westerville, Ohio 43081, USA 
agrawal@naturalproduct.us 

 
EDITORS 
 

PROFESSOR ALEJANDRO F. BARRERO 
Department of Organic Chemistry, 
University of Granada, 
Campus de Fuente Nueva, s/n, 18071, Granada, Spain 
afbarre@ugr.es 
 

PROFESSOR ALESSANDRA BRACA  
Dipartimento di Chimica Bioorganicae Biofarmacia, 
Universita di Pisa, 
via Bonanno 33, 56126 Pisa, Italy 
braca@farm.unipi.it  
 

PROFESSOR DEAN GUO 
State Key Laboratory of Natural and Biomimetic Drugs, 
School of Pharmaceutical Sciences, 
Peking University, 
Beijing 100083, China 
gda5958@163.com 
 
 

PROFESSOR YOSHIHIRO MIMAKI 
School of Pharmacy, 
Tokyo University of Pharmacy and Life Sciences, 
Horinouchi 1432-1, Hachioji, Tokyo 192-0392, Japan 
mimakiy@ps.toyaku.ac.jp 
 

PROFESSOR STEPHEN G. PYNE 
Department of Chemistry 
University of Wollongong 
Wollongong, New South Wales, 2522, Australia 
spyne@uow.edu.au 
 

PROFESSOR MANFRED G. REINECKE 
Department of Chemistry, 
Texas Christian University, 
Forts Worth, TX 76129, USA 
m.reinecke@tcu.edu 
 

PROFESSOR WILLIAM N. SETZER 
Department of Chemistry 
The University of Alabama in Huntsville 
Huntsville, AL 35809, USA 
wsetzer@chemistry.uah.edu 
 

PROFESSOR YASUHIRO TEZUKA 
Institute of Natural Medicine 
Institute of Natural Medicine, University of Toyama,  
2630-Sugitani, Toyama 930-0194, Japan 
tezuka@inm.u-toyama.ac.jp 
 

PROFESSOR DAVID E. THURSTON  
Department of Pharmaceutical and Biological Chemistry,  
The School of Pharmacy,  
University of London, 29-39 Brunswick Square,  
London  WC1N 1AX, UK 
david.thurston@pharmacy.ac.uk 

ADVISORY BOARD 
 
Prof. Berhanu M. Abegaz 
Gaborone, Botswana 
 

Prof. Viqar Uddin Ahmad 
Karachi, Pakistan 
 

Prof. Øyvind M. Andersen  
Bergen, Norway 
 

Prof. Giovanni Appendino 
Novara, Italy 
 

Prof. Yoshinori Asakawa 
Tokushima, Japan 
 

Prof. Lee Banting 
Portsmouth, U.K. 
 

Prof. Julie Banerji 
Kolkata, India 
 

Prof. Anna R. Bilia 
Florence, Italy 
 

Prof. Maurizio Bruno 
Palermo, Italy 
 

Prof. César A. N. Catalán 
Tucumán, Argentina 
 

Prof. Josep Coll  
Barcelona, Spain 
 

Prof. Geoffrey Cordell  
Chicago, IL, USA 
 

Prof. Ana Cristina Figueiredo 
Lisbon, Portugal 
 

Prof. Cristina Gracia-Viguera 
Murcia, Spain 
 

Prof. Duvvuru Gunasekar 
Tirupati, India 
 

Prof. Kurt Hostettmann  
Lausanne, Switzerland 
 

Prof. Martin A. Iglesias Arteaga  
Mexico, D. F, Mexico 
 

Prof. Jerzy Jaroszewski  
Copenhagen, Denmark 
 

Prof. Leopold Jirovetz 
Vienna, Austria 
 
 
 

  

 
Prof. Karsten Krohn 
Paderborn, Germany  
 

Prof. Hartmut Laatsch 
Gottingen, Germany 
 

Prof. Marie Lacaille-Dubois  
Dijon, France 
 

Prof. Shoei-Sheng Lee  
Taipei, Taiwan  
 

Prof. Francisco Macias  
Cadiz, Spain 
 

Prof. Imre Mathe  
Szeged, Hungary 
 

Prof. Joseph Michael  
Johannesburg, South Africa 
 

Prof. Ermino Murano 
Trieste, Italy 
 

Prof. M. Soledade C. Pedras 
Saskatoon, Canada 
 

Prof. Luc Pieters  
Antwerp, Belgium 
 

Prof. Peter Proksch  
Düsseldorf, Germany 
 

Prof. Phila Raharivelomanana 
Tahiti, French Polynesia 
 

Prof. Luca Rastrelli 
Fisciano, Italy 
 

Prof. Monique Simmonds  
Richmond, UK 
 

Prof. John L. Sorensen 
Manitoba, Canada 
 

Prof. Valentin Stonik  
Vladivostok, Russia 
 

Prof. Winston F. Tinto 
Barbados, West Indies  
 

Prof. Sylvia Urban 
Melbourne, Australia 
 

Prof. Karen Valant-Vetschera 
Vienna, Austria 
 

 

HONORARY EDITOR 
 

PROFESSOR GERALD  BLUNDEN 
The School of Pharmacy & Biomedical Sciences, 

University of Portsmouth, 
Portsmouth, PO1 2DT U.K. 

axuf64@dsl.pipex.com 



 

 
 

Diuretic Activity of Lophophytum leandri 
 
Antonio Braccia, Anibal G. Amatb, Francesco Maionec, Carla Cicalac, Nicola Mascoloc and  
Vincenzo De Feoa 

 
aDipartimento di Scienze Farmaceutiche e Biomediche, Università degli Studi di Salerno, Via Ponte don Melillo,  
84084, Fisciano (Salerno), Italy 
 

bFacultad de Ciencias Exactas, Quimicas y Naturales, Universidad Nacional de Misiones, Felix de Azara 1552,  
3300 Posadas, Misiones, Argentina 
 

cDipartimento di Farmacologia Sperimentale, Università degli Studi di Napoli Federico II, Via D. Montesano, 49,  
80131 Napoli, Italy 
 
defeo@unisa.it 
 
 

Received: July 29th, 2011; Accepted: December 7th, 2011 
 

 
  
A bioassay-oriented study was carried-out in order to validate the traditional uses of Lophophytum leandri, a parasitic plant used as a diuretic in traditional 
medical practices of Argentina. Four known flavonoids have been isolated from the active fraction.. Quercetin-3-O--D-glucopyranoside was identified as the 
active principle of the fraction. However, the diuretic activity of the extract and of the most active fraction had greater activity than that of the pure isolated 
compounds. 
 
Keywords:  Lophophytum leandri, Diuretic activity, Flavonoids, Quercetin-3-O--D-glucopyranoside, Traditional plant uses. 
 

 
 
Lophophytum leandri Eichl. (Balanophoraceae), a parasitic plant 
distributed in tropical and subtropical regions of north eastern 
Argentina and south eastern Brazil, grows on some Fabaceae 
species {Anadenthera macrocarpa (Benth.) Brenan, Apuleia sp. and 
Piptadenia rigida Benth.} [1]. In Argentina this plant is known by 
the vernacular name Flor de piedra and in the regional traditional 
medical practices the corm of the plant is used, in decoction or 
infusion, as a diuretic and a urolythic ethnotherapeutical agent [2,3]. 
The presence of flavonoids has been reported in the rhizomes of    
L. leandri [4,5]. The present paper reports a bioassay-oriented study 
carried out to evaluate the potential diuretic activity on male Wistar 
rats of an ethanol extract of the plant, a chromatographic fraction, 
and pure isolated compounds. 
 
Table 1 reports the diuretic activity of the methanol fraction of an 
ethanol extract and its chromatographic fractions from L. leandri. 
The whole extract showed, at the tested dose of 300 mg/kg, an 
increase in the volume of urine of about 76% in comparison with 
the control. The extract was administered at a dose of 300 mg/kg, 
based on the dose employed in traditional medicine. Fractionation 
of this extract, by gel-permeation chromatography, resulted in 8 
fractions. Of these, only one, fraction IV, which represented about 
one third of the weight of the extract, demonstrated an appreciable 
diuretic activity, with an increase in the volume of urine of 62%. 
Purification of this fraction permitted the isolation of four known 
flavonoids, whose diuretic activity is presented in Table 1.  
 
Only quercetin-3-O-glucoside (synonym isoquercitrin) showed an 
increase of diuretic activity at all the doses tested. For this 
compound, the diuretic activity was significant and dose-dependent, 
although not comparable with the activity of hydrochlorothiazide. 
Among the other isolated flavonoids, only (+)-catechin showed an 
appreciable diuretic activity, at the maximum dose tested. Even      
if the biological activity of the crude extract seemed to be greater 
than that of its chromatographic fractions, the activity was      
greater for compounds isolated from fraction IV. This allowed the 

Table 1: Diuretic activity of the methanol extract, chromatographic fraction 
IV and pure compounds isolated from Lophophytum leandri. 
 

Compound Dose (mg/kg) Urine excretion (mL24 h) 
Control - 4.2±0.4 
Methanol extract 300 7.4±0.3*** 

Fraction IV 100 6.8±0.4** 

25 5.5±0.3* 
50 6.9±0.4** 

Quercetin-3-O-glucoside 

100 7.7±0.4*** 
25 3.8±0.5 
50 4.0±0.6 

Rutin 

100 4.2±0.6 
25 4.3±0.6 
50 4.9±0.8 

(+)-Catechin 

100 7.0±0.3*** 
25 4.0±0.4 
50 4.1±0.5 

Naringenin 

100 3.9±0.3 
Hydrochlorothiazide 10 9.5±0.5*** 

*significant at : *P<0.05; ** P<0.01 ; ***P<0.001 Vs Control 
 
identification of quercetin-3-O-glucoside as the main active 
principle in this fraction. 
 
Our results agree with the scarce literature data that identified 
flavonoid compounds as responsible for diuretic activity in some 
vegetal drugs. Quercetin-3-O-glucoside has been reported as the 
diuretic principle in Tropaeolum majus L. [6] and Achyranthes 
bidentata DC. [7]. Rutin and some related flavonols, found in 
Sambucus nigra L. flowers, also exerted diuretic activity [8]. 
 
Mpalatinos and co-workers [9] isolated (+) catechin as one of the 
hypotensive and diuretic components of Alpinia zerumbet (Pers.) B. 
L. Burtt & R.M. Sm. Naringenin and silymarin have been reported 
for their effects on urinary excretion of water and electrolytes in rats 
[10]. Other flavonoids have also been proved to possess diuretic 
activity: 7-methoxy flavonoids [11], hesperidin [12], sinensetin   
and 3-hydroxy-5,6,7,4’-tetramethoxyflavone [13]. The flavonoids 
isolated from Spergularia purpurea Pers. showed diuretic and 
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antihypertensive activity in both normotensive and spontaneously 
hypertensive rats [14]. Recently, the anti-inflammatory and diuretic 
activity of Juniperus oxycedrus L. was attributed to its flavonoid 
fraction, which includes luteolin, kaemferol, quercetin, isoquercitrin 
and rutin [15]. 
 
Different mechanisms have been suggested for the diuretic activity 
of the flavonoids. Oral administration for 1 week produced 
significant increase in water and solute renal excretion, revealing 
reduction in tubular reabsorption of water and accompanying anions 
[16]. Recently, 7-methoxy flavonoids have been reported as active 
ligands of the adenosine A1 receptor. Among the different roles of 
adenosine A1 receptor antagonists in renal protection, many studies 
have shown that they can induce diuresis and sodium excretion 
[11]. Although our results provide support for the traditional use of 
L. leandri as a diuretic, further studies are necessary to evaluate its 
safety and modes of action. 
 
Experimental 
 

Plant material:  L. leandri was collected in June 2008 in the 
Department of Candelaria (Misiones). The plant was identified by 
one of us (Dr A. Amat). A voucher specimen was deposited at the 
Herbarium, Department of Pharmacy, Facultad de Ciencias Exactas, 
Químicas y Naturales of the National University of Misiones. 
 
Extraction and isolation of pure compounds: The rhizome-like 
corms were dried in an oven at 40°C and powdered. Five hundred g 
of the powder obtained were extracted in a glass column with 
ethanol at room temperature for 2 days. The extract was 
concentrated in vacuo, giving 18 g of residue. This extract (9 g), 
dissolved in methanol, was purified on a Sephadex LH-20 column 
in 3 g aliquots, giving 96 fractions, pooled into 8 main fractions     
(I-VIII) on the basis of their chemical similarity as deduced by TLC 
in BAW (n-butanol-acetic acid-water, 60:25:15) and CHCl3-MeOH-

H2O (80:18:2). Fraction IV, the more active in biological assays, 
was purified by RP-HPLC, using a -Bondapack C18 column. From 
the active fraction, eluted with a mixture of MeOH-H2O (1:1), pure 
rutin (57 mg) was isolated. The same fraction, eluted with a mixture 
of MeOH-H2O (55:45), permitted the isolation of quercetin-3-O--
D-glucopyranoside (32 mg), (+)-catechin (12 mg), and naringenin 
(21 mg). The compounds were identified on the basis of their 1H 
and 13C NMR spectroscopic data [17]. The extraction process 
described above was repeated several times in order to obtain an 
adequate quantity of compounds for carrying out the in vivo animal  
experiments. 
 
Animals: All animal experiments complied with the Italian 
legislative decree (D.L.) no. 116 of January 27, 1992 and associated 
guidelines in the European Communities Council Directive of 
November 24, 1986 (86/609/ECC). The diuretic activity was 
studied in male Wistar rats (180-220 g). The animals, provided by 
Harlan Nossan (Chieti, Italia), were housed for 7 days under 
controlled temperature (23±2°C, humidity 50±2%, and 12 h 
light/dark cycles), and fed with standard pellets produced by 
Mucedola Mangimi (Settimo Milanese, Italia); water at libitum. The 
animals were randomly divided into groups of 6 each. One control 
group was given saline (50 mL/kg) by the intraperitoneal route. The 
reference drug (hydrochlorothiazide, 10 mg/kg) and the drugs under 
trial were administered only once by gavage at 25, 50 and 100 
mg/kg in 5 mL/kg of 10% gum arabic at T0. The animals were kept 
in single metabolic cages for urine collection for 24 h following 
drug administration.  
 
Data analysis and statistics: All data are expressed as mean ± ES 
and analyzed using one-way analysis of variance (ANOVA) 
followed by either Bonferroni’s test for multiple comparisons or by 
t-test when the comparison was between two means. A value of 
p<0.05 was considered statistically significant. 
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