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ABSTRACT

Fumaria indica Linn. (Syn: Fumaria parviflora, Fumaceae), commonly known as fumitory, that has been
traditionally used for a number of ailments. Tharglis indigenously used as anthelmintic, antidgsipe blood
purifier, cholagogue, diaphoretic, diuretic, laxeti, stomachic, hepatoprotective and anti-inflammat®he aim of
present study to evaluate the comparative studiiwgtic activity of Fumaria indica extract of diffent fractions.
The diuretic activity of extracts of Fumaria indieaas examined by treating different groups of wistihino rats
with single (200 mg/kg) oral doses of alcoholic augieous extract/fractions. Furosemide (10 mgikad used as
positive control in the study. Out of the differdractions and extract, the ethanolic fraction (208g/kg)
significantly increased the urine output (p< 0.0@&hd urinary electrolyte (Na** and CI). The pattern of diuresis
induced by the ethanolic fraction was almost simitathat produced by the furosemidehe results of this study
strongly indicate the ethanolic fraction of Fumariadica showed the grater diuretic effect of whictay be
attributed to its diuretic potential, and there gientifically support its traditional use.
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INTRODUCTION

Diuretics are capable of increasing the flow ohariand are useful in the treatment of diseasetedelsith the
retention of fluids [1]. Clinically useful diureticalso increase the rate of excretion of Maatriuresis) and an
accompanying anion, usually CMost clinical applications of diuretics aim toduee extracellular fluid volume
(oedema) by decreasing total body NaCl content [2lg-induced diuresis is helpful in many life-thtening
conditions such as congestive cardiac failure (CCi€phritic syndrome, cirrhosis, renal failure, doXa of
pregnancy, premenstrual tension, and hypertengbnThe study of plant species with diuretic effea still a
fruitful research in search of new diuretics.
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Herbal and natural products of folk medicine hagerbused forcenturies in every culture throughleeittorld. Sci
entist's andmedical professionals have shown isaganterest in this field as they recognize the trealth benefit

s of these remedies. Diuretics that enhance tleeafiurine flow and sodium excretion are used tontaa the
volume and composition of body fluids in a varietly clinical situations.Fumaria indicaLinn. (Syn: Fumaria
parviflora, Fumariaceae) commonly known as fumitory, is anuah herb, which grow wild in plains of India and
Pakistan [4]. In traditional medicine the plant risputed for its anthelmintic, antidyspeptic, blopdrifier,
cholagogue, diaphoretic, diuretic, laxative, stohi@c sedative, tonic property [5], abdominal crami&g,
hepatoprotective [7], anti-inflammatory and anteiweptive activities [8] and psychopharmacologicativity
profile of one such extract has been reportedN®].systematic studies have been reported for iteetic activity.
Therefore, an attempt has been made to evaluatparative study of diuretic potential Bimaria indica

MATERIALS AND METHODS

Drugs and Chemicals
All the chemicals used were of analytical grade protured from (Lasilix, Pharma 5, and Morocco),AJ&d
Qualigens fine Mumbai, India. Furosemide a highiegiloop diuretic was used as the reference drug.

Preparation of plant extract

The fresh plant sample &f. indica was collected from local market of Lucknow, IndieJuly 2014. The plant
materials were cleaned, shade drying, and coaggelynd. The powdered material was soaked in 80%@gpu
ethanol for three days with occasional shakingvds filtered through a muslin cloth and then troagfiter paper.
This procedure was repeated thrice and the comliiltiede was evaporated on a rotary evaporatoreumeduced
pressure to a thick, semi-solid mass of dark browlour; i.e. the crude extract. The same proceda® observed

in order to obtain the water and methanol extrabte yield was 10.4% (w/w), 12.2% (w/w) and 10.984w) for

the methanol, water and ethanol extracts, respagtivThe extract obtained was further subjected to
Pharmacological investigation.

Animals

Wistar rats weighing (150-250 g) of either sex werecured from animal house of S.R.M.S. Bareillyttald
Pradesh. They were kept in departmental animaléhougell cross ventilated room at 22 + 2 °C wittht and dark
cycles of 12 h for 1 week before and during theegixpents. Animals were provided with standard ragestiet diet
(Amrut, India) and the food was withdrawn 18-24didve the experiment though water was giaenlibitum All
studies were performed in accordance with the gtodehe care and use of laboratory animals, aptadoand
promulgated by the Institutional Animal Care Contegt CPCSEA, India (Reg. No. 1029S/06/CPCSEA).

Acute toxicity and gross behavioural study

Acute oral toxicity of FI was evaluated in Swisgast albino mice of either sex (20-25 g), as peCOEKuideline.
Forty animals were equally divided into four groug$e extract was administered in 0.3% carboxy-yieth
cellulose (CMC) suspension at doses of 1, 2.5 agtkd, whereas the control group received the CM§psnsion
only. Mice were closely observed for the initialhdafter the administrations, and then once dailsinduthe
following days. The behavioural changes closelyeobsd for were: hyperactivity, ataxia, convulsiosalivation,
diarrhea, lethargy, sleep and coma. Total obsemwateriod for eventual mortality was 14 days [10].

Evaluation of diuretic activity

The screening was performed according to the medlesdribed by Lipschitz et al. [11]. Male healthigtar albino

rats (150-170 g) were divided into different grougfs5 animals each and kept in standardized enwissral

conditions. Animals were deprived of food 18 hrdvefthe experiment. The first group of animalsyisgr as

control, received normal saline (25 ml/kg body virjg.0.); the second group received furosemidenfdikg, p.o.)

and 3 to 5" groups received aqueous, methanolic and ethafnatiions of extract of.indica (200 mg/kg each), in
normal saline. Immediately after administratiore imimals were placed in metabolic cages, spediabygned to
separate urine and faeces, kept at 20+1 °C. Thenlof urine collected was measured at the endhofdnd the
total urine volume, and concentrations of N&" and CT in the urine were determined.
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Analytical procedures

Determination of Na" and K" in urine sample

Na" and K concentrations were determined by flame photom@fiedel: PFP7/C Company: Jenway, England).
The instrument was calibrated with standard sahsticontaining different concentrations of Ned K'.

Determination of CI" in urine sample
In the urine sample Clconcentration was estimated by (Mohr Method) tibrawith silver nitrate solution (N/50)
using 3 drops of 5% potassium chromate solutiandisator[12].

Preparation of 5% K,CrOindicator
1.0g of KCrO, was dissolved in20 mL of distilled water.

Preparation of standard AgNO; solution

9.0 g of AgNQ was weighed out, transferred to a 500mL volumdtask and made up to volume with distilled
water. The resulting solution was approximatelyM.1This solution was standardized against NaChdrat-grade
NaCl was dried overnight and cooled to room tempieea For different groups NaCl were weighed intleEmeyer
flasks and dissolved in about 100mL of distillectevaln order to adjust the Ph of the solution, lbmpaantities of
NaHCQ; were added until effervescence ceased. About 2 hi{,LGrO, was added and solution was titrated to the
first permanent appearance of red,8g0O, Table.2

Determination of CI" in urine sample

Urine sample of all the groups were treated at C1fdr 1 hour and cooled in desiccators. Individseinple were
weighed into 250 mL Erlenmeyer flasks and dissoliredbout 100mL of distilled water. Small quarasti of
NaHCO3were added until effervescence ceased. About 2 ,GrO, was introduced and solution was titrated to
the first permanent appearance of red@wg0O,, An indicator blank was determined by suspendingallsamount

of chloride free CaCg@in 100 mL of distilled water containing 2 mL of KPO,. Table.3

Statistical analysis

The values were represented as mean + S.E.M.¥verréits. Analysis of variance (ANOVA) test was daled by
individual comparison by Newman-Keuls test usingiirPad software (Version 3.0) for the determimatiblevel
of significance. The values of p<0.05 was considstatistically significant.

RESULTS

Acute toxicity and gross behavioural study
After the administration of FI extract animal didtrshowed abnormal behaviour. Only mild sedatioseobed, for
initial 4 h after drug administration. No mortalityas recorded during 14 days after treatment witbxEact.

Diuretic activity

In Table 1, the total urine volumes over 24 h were measuoedhe extracts, standard and control. The ethanoli
extract excreted more than two fold the volume rirfiauas compared to control. Among the extractsaredl gave
higher urine output followed by methanol and thasten aqueous extract. Similarly, ethanol showedeniK" lost

as compared to other extracts. The excretion 6f K& and CT ions were lower than in the control group. The
effects of various extract d¢f.indica were studied on animals. Furosemide treated anigigisficantly (p<0.001)
increased the urinary output (by 386.55%) and elgde excretion of Na(by 163.68%), K (by 154.46%) and ClI
(by 187.18%) as compared to control. Ethanolictfoacof F.indica extract significantly (p<0.001) increased the
urinary output (by 266.55%) and electrolytic eximetof Na (by 138.35%) and K+ (by 150.83%) and” Qby
175.41%) as compared to control but the methafi@ation of F.indicashowed the less significant effect in urinary
output (by 211.03%) and electrolytic excretion af Kby 120.32%), K (by 133.91.%) and Cl(by 131.78%) as
compared to control group. While the water fractmiF.indica extractshowed the least significant effect in
urinary output (by 191.72%) and electrolytic eximetof Na (by 114.15%), K (by 128.0.%) and Cl(by 111.23%)
as compared to control group. The observedWaratio for frusemide, ethanolic extract, methanalied water
fraction were 1.66, 1.44, 1.41, 1.39 respectivasycompared to 1.57 for control.
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DISCUSSION

As diuretics are employed clinically in the treatheof oedema, it would appear to be most important
demonstrate effectiveness in the presence of elgitrand water[13]. In this study, pharmacologieahluation of
diuretic action of alcoholic extracts &findica were evaluated using furosemide as standard deugigh-ceiling
loop diuretic) under controlled laboratory conditso The diuretic activities of the extracts wegn#icant when as
compared to normal saline. Diuresis has two compisnéncrease in urine volume (water excretion) amet loss
of solutes (i.e. electrolytes) in the urine[14]l e extracts cause increase urine volume elingnand increase in
Na’, K* and Cl excretion as compared to normal saline. Theseegeas result from suppression of renal tubular
reabsorption of water and electrolytes into thetllstream. The reference drug, furosemide, incseasee output
and urinary excretion of sodium by inhibiting W&'/2CI” symporter (co-transporter system) in the thickeasling
limb of the Loop of Henley[14], while the thiazidiéuretics inhibit the N&CI~ symporter (co-transporter system) in
the distal convoluted tubule, by competing for @i binding site, and increasing the excretion of idad CI.
However, there were significant differences betwihendiuretic activity of the ethanol, methanol avater extracts
(Table 1). The extracts possibly act by the synergistic actioechanism of the [HCQ/CIT], [HCO;/H][15]
exchangers and the [M'] anti-porter, to cause diuresis. In present stadyeous, methanolic and ethanolic
extracts showed elevated levels of ik urine, which may increase risk of hypokalemial dience its potassium
sparing capacity has to be investigated. Activagiples such as flavonoids, saponins and terperasiE&nown to
be responsible for diuretic activity[16]. The etbha fraction induced diuresis was strong and aquamed with
high natriuresis, chloruresis and kaliuresis. Theréase in the ratio of concentration of excreteditsn and
potassium ions indicates that the extract increagdaim ion excretion to a greater extent thangsitan, which is

a very essential quality of a good diuretic withder hyperkalemic side effect [17]. In presentpiuds found to be
ethanolic fraction showed the grater'N& ratio followed by methanolic and water fractiomt bhe N&/ K* ratio
was more than that of frusemide, indicating the knkadiuresis or K saving property of alcoholic extract [18]. The
above results raise the possibility of existenceliafetic activity by inhibiting tubular reabsorpti of water and
Na'.

Table 1. Diuretic activity of Ethanolic extract andits fractions of Fumeriaindica linn

Group Dose Total urine Electrolytes concentration (mmol/L)
output (ml) Na* K* CI Na'/K*
Control 25 mi/kg 29+0.34 7232+2.1 46.03+24 11.398 1.57
Furosemide 10 ml/kg 11.21+0.83 118.38+3.4 711048 21.32+12 1.66
Water Ext. 200 mg/k¢ 5.56+0.5% 82.56+3.* 58.92+2.fF 12.67+0." 1.3¢
Methanol Ext. 200 mg/kg 6.12+0.48 87.02+28 61.64+2.8 1501+0.92 141
Ethanol Ext. 200mg/kg 7.73+0.68 100.06+3.8 69.43+3.2 1998+1.% 144
Values are mean +S.E.M. of 5 rats in each group
n: non significant
P values:'<0.001 compared with respective control group |
P values:?<0.05,<0.01,°<0.001 compared with control group I.
Determination of Chloride by the Mohr Method
Table 2.Data regarding Standardization of AQNQ:
Volume of Concentration of | mmole of
Group Sample, gNaCl | oNO3 used, mL AgNO3, M AgNO;

Blank - 0.3+.01 - -

Control 0.2+ 0.01 42.90+3.1 0.082+0.01 342411

Furosemide 0.29+0.01 54.20+4.3 0.09:0.01 4.96+1.7

Water Ext. 0.25+0.02 46.20+3.2 0.08+0.0F 3.93+1.3

Methanol Ext. 0.27+0.0P 47.80:3.8 0.09+0.02 4.27+1.6

Ethanol Ext. 0.25+0.0Z 51.24+4.5 0.09+0.0T 4.62+1.8

Values are mean +S.E.M. of 5 rats in each group

P values:'<0.001 compared with respective control group |

n: non significant

P values:?<0.05,<0.01,°0.001 compared with control group I.
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Table 3: Data regarding Determination of Chloride n urine sample

Group W1. of urine sample | Volume of AgQNO3, mL | Mmole of CI~
Blank - - -
Control 2.3+1.0 138.90+5.2 11.39 + 0.82
Furosemide 9.57+1.7 236.88+3.2 21.32+1.2
Water Ext. 4.7¢1.0° 158.37+4.3° 12.67 +£0."
Methanol Ext. 6.6+1.1° 169.77+3.8 15.01 +0.92
Ethanol Ext. 8.14+1.3 222.045.1 1998+ 1.1

Values are mean +S.E.M. of 5 rats in each group
n: non significant
P values:'<0.001 compared with respective control group |
P values:*<0.05,<0.01,°<0.001 compared with control group I.

mmoles of Cl = Magnos X Vagno 3
CONCLUSION

In present study was found to be ethanolic fractidrFumaria indica showed the grater diuretic activity as
compared to methanolic and water fraction, obtairesdiits provide a quantitative basis to explam titaditional
folkloric use ofF.indica as a diuretic agent. Thus we can say that thanelicaractionFumaria indicaused for the
treatment of renal and hypertension disease. Thacatxhas diuretic effect supporting the ethno-pierological
use as diuretics. This effect may be explored & uke of the plant in the management of some casignlar
diseases.
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