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INTRODUCTION: Plants are one of the most Diuretics play an important role in situations of
important sources of medicines. The important  fluid overload, like acute and chronic renal failure,
advantages claimed for therapeutic uses of hypercalciuria, cirrhosis of liver and also as an
medicinal plants in various ailments are their safety  antihypertensive agent. Though a number of
besides being economical, effective and their easy  diuretics like mannitol, thiazides, furosemide,
availability “ 2. However most of the claimed ethacrynic acid are used in practice, there is still a
benefits need to be scientifically validated to be need for more effective and less toxic diuretic.
used in human clinical conditions. Many indigenous drugs have been claimed to have
diuretic effect in Ayurvedic system of medicine but

DOI: most of them have not been properly investigated.
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medicinal properties.
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countries. L. barbarum L. is a deciduous shrub one
to three meters high. The leaves are lanceolate to
ovate. The oblong, orange to dark red berries
measure up to 2 cm and possess a bitter to sweet
taste. The berries are eaten raw, drunk as a juice,
wine or tea. They can also be processed to
tinctures, powders, and tablets. The recommended
dosage of dried berries used as medicine varies
between 5 and 12 g . Fruit from L. barbarum L.
has been claimed to possess a large variety of
beneficial effects, such as reduction of blood
glucose and serum lipids in alloxan induced
diabetes models, anti-aging, anti-hyperlipidemic,
immuno-modulating, anticancer, anti-fatigue, and
male fertility-facilitatory actions **.

Goji berries contain polysaccharides, vitamin C,
vitamin B complex, vitamin E, 18 amino acids
including the eight essential amino acids which the
body does not produce, around 21 trace elements
including (zinc, iron, copper, calcium, selenium,
germanium sesquioxide and phosphorus) *°. Some
constituents of Lycium barbarum fruits have been
chemically investigated, especially  Lycium
barbarum polysaccharide (LBP) components. Five
polysaccharides (glycoconjugates) (LbGpl-LbGp5)
were isolated and structurally elucidated > ©.

It has been reported that the bark of Goji berries is
generally harvested in the winter season and is then
dried to be used for diuretic and purgative purposes
1 Hence this study was designed to evaluate the
possible diuretic effects of powdered L. barbarum.

MATERIALS AND METHODS:

Experimental animal: Healthy adult Wistar albino
rats of either sex, weighing 150-200 g obtained
from Central Animal house, Bejai, Mangalore were
used for the study. Rodents were housed in clean
polypropylene cages, with dust free rice husk as a
bedding material; three rats per cage; under
controlled laboratory conditions. (Temperature: 25°
+ 2°C, humidity (60% + 10%) and 12 h light/dark
cycle as per CPCSEA guidelines).

The experimental animals were fed with standard
chow containing fat 4.15%, protein 22.15%,
carbohydrates 4% (supplied by Amruth laboratory
animal feed manufactured by Pranav Agro
industries Itd., Sangli) and water ad libitum.
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The rodents were allowed to acclimatize to these
conditions for one week prior to the
commencement of the study. The experimental
work was approved by the Institutional Animal
Ethics committee.

Drugs: Frusemide (Sanofi Aventis Co.) was used
as a reference standard diuretic drug.

Test drug: Powdered L. Barbarum fruit extract
(obtained from Gojiberry India Pvt. Ltd. Mumbai)
was given at a dose of 250mg/kg/day and
500mg/kg/day, per oral, suspended in gum acacia.

Evaluation of diuretic activity: Each animal was
placed in an individual metabolic cage 24h prior to
commencement of the stud%/ for adaptation. The
method of Lipschitz et al ** ** was employed for the
assessment of diuretic activity. According to this
method, the animals deprived of food and water for
18 hours prior to the experiment, were divided into
5 groups (n=6). Group | animals received normal
saline (25 ml/kg, p.o.); Group Il received the
standard diuretic (10 mg/kg, p.o) and Groups Il
and IV received the test compound Goji berry
(250mg/kg and 500mg/kg) respectively. The study
drug dosages were selected on the basis of other
studies conducted in our laboratory previously.
Before treatment, all animals received physio-
logical saline (0.9% NaCl) at an oral dose of
2.5ml/100g body weight to impose a uniform water
and salt load™. All the drugs were freshly prepared
prior to administration.

Immediately after administration, the animals were
placed in metabolic cages (each animal per cage),
specially designed to separate urine and faeces,
kept at 20°C+0.5°C. The volume of urine collected
was measured at the end of 5hrs and 24hrs. During
this period, no food and water was made available
to the animals. The following parameters were duly
noted: body weight before and after test period,
total urine volume, and concentration of Na*, K"
and CI” in the urine. Na*, K*, CI" concentrations
were determined by lon Sensitive Electrode; Roche
Hitachi 917 automatic analyzer and bicarbonate ion
was estimated with Blood gas analyzer: AVL
compact-3.

The diuretic action of test drug was calculated by
using the following formula:
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Diuretic action =

Urinary excretion of test drug group
Urinary excretion in control group

Statistical Analysis: The results were expressed as
mean = SEM. The data was analysed by ANOVA
followed by Dunnett’s test. A value of P < 0.05
was considered as statistically significant.
Statistical analysis were carried out using the
software package SPSS (Version 17.0).

RESULTS:
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Effect on urine volume: There was no evidence of
dehydration and the animals were found normal at
the observed 5hr and 24hr intervals. As shown in
table 1, the reference diuretic frusemide,
significantly increased the urine output when
compared to control (P < 0.01), the diuretic index
being 2.74. The test drug at 250 and 500 mg/kg
doses, showed a statistically significant increase in
the urine volume when compared to the control.
However, the increase in urine volume was not
significant when compared to the control.

TABLE 1: EFFECT OF ORAL ADMINISTRATION OF L. BARBARUM ON URINARY VOLUME EXCRETION

Group Urine volume (ml1/100g/24hr) Diuretic index (24 hr interval)'
Control 3.33£0.13 -
Frusemide 9.12+ 0.25* 2.74
L. Barbarum (250mg/kg) 8.08 + 0.35* 2.43
L. Barbarum (500mg/kg) 10.05 £ 0.51* 3.02

Values are expressed in mean + SEM; P <0.01 compared with control group (ANOVA followed by Dunnett’s test) 'Diuretic

index = volume of test group/volume of control group

Effect on urinary electrolyte excretion: As
indicated in table 2, frusemide significantly
increased the electrolyte excretions when compared
to the control (saluretic index Na/K being 1.81).
The test drug, when compared to the control group,
showed a significant increase in the excretion of
sodium, potassium and chloride excretion in a dose
dependent manner. This was also reflected in the

TABLE 2: EFFECT OF ORAL ADMINISTRATION OF

saluretic index indicated by Na/K ratio which was
3.04 at the lower dose and 6.03 at the higher dose
of the test drug. When compared to frusemide, the
increase in sodium excretion was significant at
250mg/kg dose only; however, potassium and
chloride excretion was significantly increased at
both the doses employed.

THE L. BARBARUM ON URINARY ELECTROLYTE

EXCRETION:
v Na* K* cr Saluretic index* e
Na K Cl
Control 107+2.11 55+4.1 87.33+2.3 1.95
Frusemide 167.8+7.00* 92.5+2.1* 132.5+1.8* 1.57 1.68 1.52 1.81
L. barbarum (250mg/kg) 143.17+£9.5* 47.17+4.1* 267.17+15.3* 1.34 0.86 3.06 3.04
L. barbarum (500mg/kg) 182+8.3* 30.17+2,4* 252.3+16.9* 1.7 0.55 2.89 6.03

Values are expressed in mean + SEM; "P <0.01 compared with control group (ANOVA followed by Dunnett’s test) *Saluretic
index = electrolyte concentration of test group/electrolyte concentration of control group

DISCUSSION: The present study revealed that L.
barbarum fruit extract showed significant increase
in urinary output and urinary electrolyte
concentration when compared to the normal
control. When compared to the reference diuretic,
frusemide, the saluretic index was greater in the
test groups than frusemide which could be
attributed to a potassium retaining effect of the test
extract. Diuresis has two components: increase in
urine (water secretion) and a net loss of solutes (i.e.
electrolytes) in the urine *°. These processes result
from suppression of renal tubular reabsorption of
water and electrolytes into the blood stream.
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The reference drug frusemide, increases urine
output and urinary excretion of sodium by
inhibiting Na® K'2CI" symporter (co-transport
system) in the thick ascending loop of Henle *°.

The control of plasma sodium is important in the
regulation of blood volume and pressure; the
control of plasma potassium is required to maintain
proper function of cardiac and skeletal muscles *°.

The regulation of Na'/K™ balance is also intimately
related to renal control of acid-base balance.
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The K loss that occurs with many diuretics may
lead to hypokalemia. For this reason, generally
potassium-sparing diuretics are recommended °.

In the present study, frusemide showed strong
diuresis accompanied with high natriuresis,
chloruresis, and kaliuresis (P <0.01). Further there
was low Na'/ K" ratio, as it inhibits Na* K" and CI
co-transport at the thick ascending loop of Henle.
K" excretion was increased perhaps due to high
Na’ load reaching the distal tube. However, L.
barbarum fruits extract induced both marked
natriuresis and kaliuresis (p < 0.01), but the Na*/
K" ratio was more than that of frusemide,
indicating the weak Kaliuresis or K* saving
property of the extract *’. The above results raise
the possibility of existence of diuretic activity by
inhibiting tubular reabsorption of water and sodium
ion. It is a good indicator for the efficacy of L.
barbarum fruit extract as diuretics.

Phytochemical investigations of L. barbarum fruits
have revealed the presence of polysaccharides
which represent quantitatively the most important
group of substances. A second major group of
metabolites are the carotenoids, the content of
which increases during the ripening process. The
fruits further contain vitamins, in particular
riboflavin, thiamin and ascorbic acid. The content
of vitamin C of 42mg/100 g is comparable to that
of fresh lemon fruits. Flavonoids are another
important class of compounds. The fruit further
contains 1-2.7% free amino acids with proline as
the major constituent.

Finally, some miscellaneous compounds have been
isolated including p-sitosterol and its glucoside
daucosterol, scopoletin, p-coumaric acid, the
dopamine derivative lyciumide A and L-
monomenthyl succinate 3. The diuretic action could
be attributed to the presence of vitamin C *® or
flavonoids which have proven diuretic potential *°.
Certain flavonoids have also been found to exert
their diuretic activity by binding with Adenosine
Al Receptor associated with the diuretic action *°
which could be a probable mechanism of action of
the extract.

CONCLUSION: In conclusion, L. barabrum fruit
extract showed good diuretic activity in the
experimental model studied.
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Further studies to evaluate the mechanism of action
and identification of the active ingredients could
pave the way for therapeutic use of this ingenious
herbal drug.

REFERENCES:

1. Atal CK, Kapoor BM: Cultivation and utilization of
medicinal plants. PID CSIR Publishers, 1989.

2. Siddiqui HH: Safety of herbal drugs-an overview.
Drugs News & Views 1993; 1(2): 7-10.

3. Potterat O: Goji (Lycium barbarum and L. chinense):
Phytochemistry, Pharmacology and Safety in the
perspective of traditional uses and recent popularity.
Planta Medica 2010; 76: 7 19.

4. Gao, XM, Xu ZM, Li ZW: Traditional Chinese
Medicines. People’s Health Publishing House, Beijing,
2000 pp.1832-1850.

5. Peng XM, Huang LJ, Qi CH, Zhang YX, Tian GY:
Studies on chemistry and immuno-modulating
mechanism of a glycoconjuate from Lycium barbarum
L. Chinese Journal of Chemistry 2001; 19: 1190-1197.

6. Peng XM, Qi CH, Tian GY, Zhang YX: Physico-
chemical properties and bioactivities of a
glycoconjugate LbGp5B from Lycium barbarum L.
Chinese Journal of Chemistry 2001;19: 842-846.

7. Wang JH, Wang HZ, Zhang M, Zhang SH: Anti-aging
function of polysaccharides from Lycium barbarum.
Acta Nutrimenta Sinica 2002; 24: 189-191.

8. Wang YR, Zhao H, Sheng XS, Gambino PE, Costello
B, Bojanowski K: Protective effect of Fructus lycii
polysaccharides against time and hyperthermia-induced
damage in cultured seminiferous epithelium. Journal of
Ethnopharmacology 2002; 82: 169-175.

9. Gan L, Zhang SH: Effect of Lycium barbarum
polysaccharides on anti-tumor activity and immune
function. Acta Nutrimenta Sinica 2003; 25: 200-202.

10. Luo Q , Caib Y , Yana J, Sunc M , Corkeb H:
Hypoglycemic and hypolipidemic effects and
antioxidant activity of fruit extracts from Lycium
barbarum. Life Sciences 2004; 76: 137-49.

11. Yeung. Him-Che: Handbook of Chinese Herbs and
Formulas. Institute of Chinese Medicine, Los Angeles,
1985.

12. Lipschitz WL, Haddian Z, Kerpscar A: Bioassay of
diuretics, Journal of Pharmacology and Experimental
Therapeutics 1943; 79: 97-110.

13. Murugesan T, Manikandan L, Suresh KB, Pal M and
Saha BP: Evaluation of diuretic potential of Jussiaea
sufruticosa Linn. Extract in rats. Indian Journal of
Pharmaceutical Sciences 2000; 62 (2):150-152.

14. Benjumea D, Abdala S, Hernandez-Luis F, Perez-Paz
P, Martin-Herrera D: Diuretic activity of Artemisia
thuscula, an endemic canary species, Journal of
Ethnopharmacology 2005; 100: 205-9.

15. Smith H: Regulation of renal function and vascular
volume. In: Brunton LL, Chabner BA, Knollman BC
(eds.), Goodman and Gilman’s the pharmacological
basis of therapeutics, 12th ed. Mc Graw Hill Medical
publishing division, New York, 2011, pp. 685-713.

16. Guyton AC & Hall J.E: The body fluid compartments:
extracellular and intracellular fluids; interstitial fluid
and edema. In: Textbook of Medical Physiology, 9th

1414



Pai et al., 1JPSR, 2014; Vol. 5(4): 1411-1415.

17.

18.

19.

ed. WB Saunders Company, Singapore, 1998, pp. 306-
308.

Ratnasooriya WD, Pieris KP, Samaratunga U, Jayakody
J: Diuretic activity of Spilanthes acmella flowers in
rats. Journal of Ethnopharmacology 2004; 91:317-320.
Mohammed A A: The diuretic action of vitamin C.
Biochemical Journal 1937; 31(2): 339-342.
Arquimedes G J, Francielly M G, Marcos A B,
Emerson L B L, Maria E A S, Marcos José S, José

20.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Eduardo da Silva-Santos,Maria C A M, Candida A L K:
Diuretic and potassium-sparing effect of isoquercitrin-
An active flavonoid of Tropaeolum majus L. Journal of
Ethnopharmacology 2011; 134(2):210-215.

Yuliana ND, Khatib A, Link-Struensee AM, ljzerman
AP, Rungkat-Zakaria F, Choi YH, et al: Adenosine Al
receptor binding activity of methoxy flavonoids from
Orthosiphon stamineus. Planta Medica 2009; 75:132-6.

How to cite this article:
Pai PG, Habeeba U, Ramya K, Pradeepthi MS and Belagali Y: Evaluation of diuretic effect of Lycium barbarum Linn. (Goji
berry) in rats. Int J Pharm Sci Res 2014; 5(4): 1411-15.doi: 10.13040/1JPSR.0975-8232.5(4).1411-15

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are
available on Google Playstore)

International Journal of Pharmaceutical Sciences and Research

1415




