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ABSTRACT

The present study was undertaken to investigataitimetic activity of Rumex vesicariys.Linn
and its formulation in experimental rats. The pmghary phytochemical investigation was
carried out to identify the various chemical cohsnts present in the alcoholic extract. It was
found that the Rumex vesicarius contain carbodiglrglycosides, saponin, steroids, and
flavonoids and anthraquinones. The diuretic projsriof Rumex vesicarius were evaluated by
determination of urine volume, electrolyte concatm,diuretic activity,diuretic action and
saluteric index in male albino rats. Different centrations of Rumex vesicarius benzene and
ethanol extract (750mg/kg, 1000mg/kg) were oratlynaistered to hydrated rats & their urine
output was immediately measured for 6 hours ottneat. Frusemide (0.10mg/10g) was used as
reference drug while Tween 80 solution was usedoasrol. Rumex vesicarius exhibited dose
dependent diuretic property. The onset of diuratton was extremely prompt (with in 1 hour)
are lasted through out the study period (up to @ireh The result suggests that the ethanol
extract (1000mg/ml) of Rumex vesicarius.Linn psss&gnificant diuretic activity.But the
formulation(syrup) shows less activity than thedsibi extract (1000mg/ml),it may be due to the
sugar base which is interfering in the urine eximet

Key Words: - Rumex vesicariys-lavonoids, Tween 80, Furosemide, Diuretic agtignd rats.

INTRODUCTION

Diuretics are drugs that increase the rate of uilme, sodium excretion and are used to adjust
the volume and composition of body fluids in a egriof clinical situations. Drug-induced
diuresis is beneficial in many life threateningedise conditions such as congestive heart failure,
nephritic syndrome, cirrhosis, renal failure, hypesion, and pregnancy toxaemi[l,2]. Most
diuretic drugs have the adverse effect on qualfty Ide including impotence, fatigue, and
weakness. Naturally occurring diuretics includéetae in coffee, tea, and cola, which inhibit
Na + reabsorption and alcohol in beer, wine inhsbitretion of ADH[2]Many indigenous drugs
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have been claimed to have diuretic effect in Agdile system. Among the several plants,
Boerhaaviaverticillatg3], Urtica dioicd4], Aerva lanat§b], Spergularia purpure®],
Strychnos potatorum[7] Helichrysum bracteatumj@] , Fabiana patagonid®], Cocculus
hirsutus[10] have shown excellent diuretic activity

Rumex vesicariukinn. (Polyganaceae) is commonly called as Chudtka in Telugu, Chukra in
Hindi , Bladder Dock in English. It is a pale ,gneglichotomously branched, succulent herb.
Leaves are fleshy, sour, alternate, elliptic-ovhteadly ovate,entire,acute (or) obtuse,cordate at
base, long petiole. Flowers are white,monoeciousnminal and leaf opposed racemes.Perianth
lobes 6,in 2 whorls of 3 each stamens 6,cornatbaae to form a cup or tube.Ovary is
trigonous,unilocular,stigmas are 4.Fruits are nsideeds are erect and trigonous[1l]. In
literature review it was found that the parts of ghlant are used as Diuretic, antiscorbutic,
appetiser, astringent, carminative, laxative, stdnand tonic, and for jaundice[11,12]. The
leaves are eaten fresh and much appreciated foratid taste; it can be added to salad. The
plant is considered as excellent pasture to faff@iromedaries and goats. In Marrakech, the
powdered seeds are used to treat liver diseasealsma@s a laxative. In Tissint the fresh leaves
are used for jaundice, liver problems, and congstipaln general, the consumption of raw leaves
is known to be tonic.In Egypt, the plant is knowrbe a laxative, stomachic, tonic and analgesic.
Rumex vesicariusontains Flavonoids, C-glycosides: vitexin, isexih, orientin and iso-orientin
and anthraquinones: emodin and chrysophanol, ramiclapathine, oxalic acid, tannins,
mucilage, mineral salts and vitamin C[12,13] .Sowmkers have reported pharmacological
activities like antibacterial and antioxidant attes. However, there are no reports on the
diuretic activity of the plant. Hence, the presstidy was designed to verify the claims of
traditional use of the plant.

EXPERIMENTAL SECTION
Plant Material
The Plant were collected from local market in Nalgonda. Itsvidentified and authenticated by
Mr. A. Lakshma Reddy, Retired Professor, Dept. aftaBy, Nagarjuna Govt. College
(Autonomous) Nalgonda. The plant herbarium was gmegp and deposited in the Dept. of
Pharmacognosy for further reference. The plantiderstified asRumex vesicariusinn.

(Polygonaceae) under the voucher no: NCOPNLG/ph2€if-2011/034.

Preparation of extracts

The collected aerial parts of the plant were wdsire dried under the shade. Around 500 g of
the coarsely powdered aerial parts of the plantpeeged in a soxhlet apparatus and extracted
with the benzene and then with ethanol. The exdract obtained were concentrated under
vacuum using rotary vacuum evaporator and driedessicator until use.

Animals

Male albino rats were obtained from NIN Hyderabbuilia.The experiment was conducted as
per the permission of Institutional animal ethicammittee bearing Ref.NO: NCOP / IAEC /
Approval / 34 / 2011.The animals are uniform ingteibetween 150 and 200 g were used in the
experiments. The animals were placed randomly Hadated to different treatment groups. The
animals were housed in polypropylene cages witldpdaisk bedding at a temperature of 22 +
2 5 C and relative humidity of 65 *+ 5%. All the anirsalere allowed free access to water and
feed, the standard commercial pelleted chaw (Hitaatubver). All the experimental procedures
and protocols used in this study were reviewedHhgy Ihstitutional Animal Ethics Committee
(IAEC) .
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Equipments and Chemicals
Beakers, Burettes, Metaboliccages, Flamephotomet&iwernitrate, Potassiumchromate,
Sodium chloride, Tween 80

Phytochemical analaysig14,15,16,17]
The extracts oRumex vesicariugere subjected to the phytochemical tests forpttesence of
carbohydrates, flavonoids, tannins, phenolic comgsusaponins, and steroids.

Diuretic activity[18]

Male albino rats weighing between 200-250g, deprieé water for 16-18hrs before the test
drugs are administered. The animals were pre-tteaitthh physiological saline (0.9% NaCl) at
an oral dose of 0.15 ml/10 g body weight,to impassiform water and salt load.Four animals
were kept in each group.

Group 1: Treated with Normal saline

Group 2: Treated with Distilled Water

Group 3: Treated with control(Tween80)

Group 4: Standard(Furosemide 10mg/kg)

Group 5, 6: Ethanol extract of Rumex vesisaat a dose 750 and 1000mg/kg
Group 7, 8: Benzene extract of Rumex vegisat a dose 750 and 1000mg/kg
Group 9: Placebo and Formulation

Immediately after administration of the drugs, amlenwere placed in metabolic cages

individually, to allow the separation of urine afagtces and maintained at room temperature of
25+0.5° ¢ throughout the experiment. During thisiggkno water and food was made available

to animals.

Parameters observed were:

» Urine volume

» Electrolyte excretion(Sodium,potassium and chlolawels)

> Diuretic action: Urinary excretion of test grouphary excretion of control group.
> Diuretic activity: Diuretic action of extract/Diutie action of standard

» Saluretic index: mMoles/L of test group/mMoles ohtrol group

The concentrations of Na& K* were measured by flame photometry.The conceniratfoCl
was estimated by Argentometric titration with silvétrate solution (N150) using 3 drops of 5%
potassium chromate as indicator

Statistical analysis

Data were expressed as meantS.E.M (standard efronean). Statistical analyses were
performed with one-way analysis of variance (ANOVAJllowed by Tukey's multiple
comparison test. Significant differences were s& @alues less than 0.01.

Formulation[19]

16.67 gms of sugar was dissolved in sufficient ewdb get 25ml of concentrated simple
syrup.To this concentrated syrup add 10gms of ell@mextract and stirred to give uniform
solution.Then the solution was filtered and staredn amber coloured bottle in refrigerator for
evaluation and diuretic screening
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Table 1: Diuretic screening by ethanol and benzene extract of Rumex vesicarius. Linn

Groups lhr 2hr 3hr 4hr 5hr 6hr Diuretic actign  Diuretidisity
Normal saline 0.44+0.018 0.87+0.017 1.16+0.015 40201 1.26+0.0085 1.28+0.013 0.94 0.50
Distilled water 0.50+0.014 0.92+0.018 1.23+0.014 3110.017 1.31+0.011 1.34+0.011 0.99 0.53
Control 0.54+0.009 0.95+0.015 1.25+0.012 1.32+0.012 1.32+0.012 1.35+0.013
Standard 0.97+0.004 1.86+0.006 2.39+0.081 2.5+0.08%" 2.53+0.091" 2.53+0.077 1.86
Benzene 0.67+0.018 "$<> 0.83+0.03%8< 1.21+0.008 1.26+0.0178 1.3240.015% 1.3540.015° 1 0.53
(750mg/kg)

Benzene 0.7298+0.018 <> | 0.98+0.011%% 1.31+0.028% 1.4240.025%¢ | 1.47+0.021"%% 1.5+0.0195% 1.1 0.59
(1000mg/kg)

Ethanol 1.21+0.004 " 2.74+0.004"® 3.25+0.008"® 3.41+0.018" 3.48+0.008"* 3.5+0.0091"® 2.59 1.39
(750mg/kg)

'(Eltgggr?]'g o) 1.53+0.01% "% < 2.82+0.08"S 3.75+0.047"%< 3.84+0.0178"%< 3.92+0.028"%< 4.240.141"% 3.11 1.67
Placebo 0.42+0.01%°>%€ | 0.64+0.0217%%@ | 0.98+0.0147%%@ | 1.01+0.0167°%@ | 1.03+0.017%%@ | 1.05+0.02f"%<%@ 0.77 0.41
(Fs‘;rrfg)'a“o“ 0.84+0.028' "$<>8@! | 1 98+0.038"$4@! | 3.0140.028"5%@ | 3.24+0.047"5%@! | 352+0.024"4@" | 3 740 021"%€" 2.74 1.47

# Normal saline, * Disstilled water ,* Control,$d$t Ethanol 750,> Ethanol 1000,& Benzene 750,@ Berz1000,! Placebo; n=4,P<0.01,Data expressed iahS.E.M performed with
ANOVA followed by Tukey’s multiple comparison test

Table 2 : Effect of ethanolic, benzene extracts and formulation on Urinary electrolyte excretion in rats

Groups Na* K* (ol Saluteric index Nar/k
Na* [ K* cl
Normal saline 0.014+0.0008 0.0053+0.00008 235.9% 1 0.92| 0.84] 0.84
Distilledwater 0.012:+0.0007 0.0054+0.00016 4535 0.857] 0.94 | 0.16 | 2.22
Control 0.014+0.0008 0.0057+0.0001 277.7+5.85 2.482
Standard 0.0173+0.0007 0.007+0.000060 299.2%#3 14 1.209] 1.215] 1.074] 2.444
Benzene(750mg/ml)|  0.00326+0.000085 | 0.0051+0.00008 490.2+0.85 % 0.227] 0.888] 1.765] 0.636
Benzene(1000mg/ml) 0.01413+0.0007 0.0038+0.000087 405+1.2§7%% 0.988] 0.667| 1.45 | 3.673
Ethanol (750mg/ml) | 0.023+0.0012 0.01+0.0606 289.2+24.7 1.610] 1.875] 1.04 | 2.132
Ethanol(1000mg/ml)| 0.029+0.0017 0.014+0.0008 " 323.7+0.85 2.048| 2.479| 1.165 2.051
Placebo 0.0069+0.000084 0.0024+0.0000085%% | 59.2+1 13%%C 0.482] 0.429] 0.213] 2.78
Formulation(syrup) | 0.02+0.0087 0.014+0.000075 *%@" | 1485+0.64 *~%@ | 139 | 251 | 0.534 1.379

# Normal saline, * Disstilled water ,* Control,$d$t Ethanol 750,> Ethanol 1000,& Benzene 750,@ Berz1000,! Placebo; n=4,P<0.01,Data expressed imahS.E.M performed with
ANOVA followed by Tukey’s multiple comparison test
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The syrup was evaluated for :
Colour

Odour

PH

Specific gravity

Viscosity

YVVYVYYV

RESULTS AND DISCUSSION

Phytochemical screening:
The qualitative phytochemical analysis Rtimex vesicariushows the presence of Steroids,
Flavonoids, Anthraquinones, C-glycosides, Saponins.

Urine output
5 -
45 -
4 .
3.5 A ]
E 3. -
5
g- 25 B Normal Saline
g Distilled water
£ 2 A H Control
>
15 - M Standard
m Ben 750mg/kg
11 M Ben 1000mg/kg
0.5 - M Eth 750mg/kg
m Eth 1000mg/kg
O .
i Placebo
1 2 3 4 5 6
Formulation(Syrup)
Time (hrs)

Figurel: Urinary excretion by different extracts and formulation of Rumex vesicarius. Linn

Time dependent increase in urinary excretion wah se all the groups. And among the all
groups screened ethanol extract(500and1000mg/niieadh high urinary excretion more than
the standard(Furosemide drug). The formulationlatdd significant urinary excretion with that
of the ethanol extract. Placebo does not effecutireary excretion.The diuretic action exhibited
more in ethanol extract &tumex vesicarig&000mg/ml) than the standard furosemide.
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Figure 2 : Sodium excretion in the urine by different extracts and formulation of Rumex vesicarius. Linn

_, 0018 - Potassium Levels
5 0.016 - T ® Normal saline
© 0.014 - -
% 0.012 4 Distilled water
2 001 - H Control
>
2 0.008 - B Standard
§ 0006 - T ® Ben 750mg/k
‘2 0.004 - - en /oUmg/ke
£ 0002 - = Ben 1000mg/kg
Q.
0 - — ~ T mEth 750mg/ke
< AN
& & 560 & \*Q" \*Q" Y&’ V*o" ° @Q\ m Eth 1000mg/kg
SRSV 0“\ 0@ (’?\
D & S A0 N Placeb
& X Q’\ 0 ‘\ fbo acebo
QIR S QX N
s 9 Q7 o «c& o‘@\) Formulation(Syrup)
¢

Figure 3 : Potassium excretion in the urine by different extracts and for mulation of Rumex vesicarius. Linn

Dose dependent urinary excretion of Sodium anddBaten ions were seen with Benzene and
Ethanol extract oRumex vesicariugdministration. But ethanol extract Bumex vesicarius
exhibited urinary Sodium and Potassium excretiomails more than the standard.Whereas the
formulation exhibited similar urinary sodium andg&sium ions excretion as that of the ethanol
extract of Rumex vesicariukinn at (1000mg/kg body weight).
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Figure4: Chlorine excretion in the urine by different extracts and formulation of Rumex vesicarius. Linn

Dose dependent urinary excretion of chlorine wagsnsén ethanol extract oRumex
vesicariusLinn and more than the standard furosemide. Wieirrdenzene extract Gtumex
vesicariusLinn the chlorine levels are higher than the ethaxtract it may be due to the
chemical constituents. These chemical constitueratg inhibit the reabsorption of chlorine with
the benzene extract.

Evaluation of Syrup:

Table 3 : Evaluation of physical parametersfor formulation syrup of Rumex vesicarius. Linn ethanol extract

Parameters For mulated syrup
Specific gravity| 1.06

PH 3

Viscosity 2.83cps

Colour Brownish black
Odour Charateristic

Drug content in syrup
Table 4 : Drug content in 0.1N Hcl buffer

Absorbance (222nm) | Conc (ug/ml) | Amount(mg)
0.032 0.743 0.367
0.034 0.809 0.4

The amount of drug present in 1ml of syrup is 06383165

Table5: Drug content in PBSP" 6.8

Absorbance (222nm) | Conc (ug/ml) | Amount(mg)
0.835 7.78 0.389
0.843 7.86 0.393

The amount of drug present 1ml of syrup is 0.3965¥05

Both the ethanol and benzene extracRamex vesicariuksinn exhibited a dose-dependent and
time dependent increase in urine excretion.Withpeet to the ethanol extract ddumex
vesicariusLinn ,the maximum increase in urinary excretiorsypaoduced at 1000mg/ml with a
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value of 4.2ml compared while the Benzene extr@0Qing/ml) showed 1.5ml at 6hrs.This is
comparable with the loop diuretic furosemide.

The diuretic effect of the ethanol extract Rtimex vesicariusinn was generally high and
gualitatively similar to that of furosemide,whiclearly shows that the ethanol extractafmex
vesicariusLinn has a potential to induce diuresis markedly asettidknown synthetic diuretic
like furosemide.The ethanol extract &umex vesicariukinn induces the urinary output
accompained by a corresponding increase il M ,Na / K ratio.Collectively these
observations suggest that it is acting as an osnaotiretic.Osmotic diuretic are usually given
intravenously and are pharmacologically inert.

The Rumex vesicariukinn is orally active and contains flavonoids,anthraques and C-
glycosides, Saponins which have other biologickat$. ADH plays a vital role in the regulation
of urinary output.The extract dRumex vesicariusinn may stimulate diuresis by inhibiting
ADH release or its action on the uriniferous tuube it could produce diuresis by stimulating
the release of endogenous natriuretic peptidestwpromote sodium and water secretion.It
promotes an increase in natriuresis and kaleunathsits diuretic action[20].

Therefore the plant was acting as a loop diuretiod_diuretics are the most powerful of all
diuretics and they inhibit the RiK*,2CI co-transporter system of the ascending limb oflélen
loop.The Ethanol extract is not associated witbdaction in urinary Klevels,unlike some plant
extracts that have been reported to have an itigges” saving effect,suggesting that this plant
was not acting as potassium sparing diuretic[18].

In ethanol extract oRumex vesicariukinn it should be pointed out that the water solubléssal
are not present in the extract in sufficient amoast they have poor solubility in such
solvent.Hence such water soluble solutes do netfere with the urinary excretion.Thus the
notable diuretic effect produced by the ethanotasttofRumex vesicariukinn was reaffirimed
that the diuretic activity oRumex vesicariuksinn was not due to its content of potassium salt
rather it was due to intrinsic ability of the plamthytoconstituents to exert the effect.

Diuretic effect may be produced by stimulation efional blood flow or initial vasodilation or
by producing inhibition of tubular reabsorption wiater and anions[18,20[The increased
sodium and water excretion activity also provid®rsg basis for its proved anti-hypertensive
action.

All the physical evaluation parameters like vistgspecific gravity,colour ,odour, PH were
observed shown in the table 3.And the drug corftamthe syrup was observed in the stomach
buffer(0.1N Hcl) and PBS buffer at PH 6.8.And thsults are in MeanzSD given in tables 4 and
5 for formulation syrup were within ranges

Formulation exhibits the diuretic activity simildo that of the ethanol extract dtumex
vesicariusLinn but slight decrease with the ethanol extract(100Rg)d may be due to sugar
solution base. Further scope must be kept on titebsel formulation development other than the
syrups

CONCLUSION

Diuretic activity was performed for the Benzene aikthanol extracts of Rumex
vesicariusLinn.The ethanol extract exhibited very good uriogtput, electrolyte excretion,
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Diuretic action and Diuretic activity higher thdmat of the standard furosemide.It may be due to
the presence of Flavonoids. Formulation (Simpleigyexhibited better diuretic activity when
compared with the standard.

Finally it was concluded that the plaRumex vesicariusinn proved to be a potential
nutraceutical diuretic.And further scope has tolevgul for suitable formulation other than the
Syrups.
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