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ABSTRACT

Background: Homonoia riparia is a plant, which is widely used in the
indigenous system of medicine for the treatment of urolithiasis, renal
disorders and inflammatory conditions. This is the first report on the
antioxidant and nephroprotective activities of whole plant of H. riparia.
Objective: The present study aims at investigating the in vitro antioxidant
and nephroprotective activity of the methanol extract and its different
fractions of H. riparia. Methods: Petroleum ether (HRPE), Ethyl acetate
(HREA), Butanol (HRBU), agueous fractions (HRAQ) were prepared from
the crude methanol extract of H. riparia (HRM) using liquid partitioning.
Total phenolic content, flavonoid content and antioxidant activity assay
were performed according to suitable methods. Nephroprotective
activities were evaluated by MTT assay using Human Embryonic Kidney
cells against cisplatin induced toxicity. Quantification of gallic acid was
performed using validated HPTLC method. Results: The studies showed that
extract and fractions possess significant nephroprotective activity against
cisplatin induced renal toxicity. All the extracts/fractions of whole plant of
Homonoia riparia was found to be significantly reducing cisplatin induced
toxicity (< 0.05). The highest activity was observed with HRBU and HRAQ
with a percentage viability of 293.09 + 4.3 and 345.07 + 3.2 at a concentration
of 200 ug/ml. Gallic acid was detected in the HRM/fractions using HPTLC.

Key words: Antioxidant activity, gallic acid, Homonoia riparia , HEK 293,
nephroprotective

SUMMARY

e Cisplatin (8 pg/ml) exhibited 50 % inhibition in cell viability in HEK 293 cells

e Butanol and aqueous fractions of Homonoia riparia showed significant
nephroprotective activity against cisplatin induced cell damage in HEK cells.

e Gallic acid was detected and quantified in the extract and fractions of whole
plant of Homonoia riparia

INTRODUCTION

Cisplatin is one of the highly effective inorganic platinum based oncologic
medications used in the chemotherapy for treating ovarian, bladder,
testicular, cervical, and various solid or hematologic tumors. However,
its use is limited by tumor cell resistance and various side effects such as
suppression of bone marrow, renal toxicity, ototoxicity, emesis and neural
toxicity."” Among them, nephrotoxicity has been reported as the major
limiter in 25-30% of the patients receiving single dose of cisplatin.”! Even
though various platinum drugs are currently available in the market; still
cisplatin is the most commonly used drug in platinum based therapy.
The development of cisplatin nephrotoxicity is complex and a number of
interrelated factors such as transporter mediated cisplatin accumulation,
conversion into nephrotoxins, formation of DNA adducts, mitochondrial
dysfunction, nitrosative and oxidative stress, inflammation, signal
transducers and apoptotic pathway activation are involved. The various in
vitro and in vivo studies suggest that oxidative stress and inflammation play
an important role in the pathogenesis of cisplatin induced renal toxicity.>*!
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Abbreviations used: HPTLC: High Performance Thin Layer
Chromatography, DPPH: 1,1-diphenyl-2-picrylhydrazyl, ABTS: 2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic  acid) diammonium  salt, MTT.
3-(4,5-dimethylthiazolyl-2-yl)-2,5- diphenyl tetrazolium bromide, GAE: Gallic
acid equivalents, QE: Quercetin equivalents, HEK: Human Embryonic Kidney,
HRM: Methanol extract of H. riparia, HRPE: Petroleum ether fraction of H.
riparia, HREA: ethyl acetate fraction of H. riparia, HRBU: Butanol fraction
of H.riparia, HRAQ: Aqueous fraction of H. riparia, DMEM: Dulbecco’s
minimum essential medium, FBS: Foetal
bovine serum, DMSO: Dimethyl sulfoxide,
ANOVA: One way analysis of variance.
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Cisplatin administration leads to the formation reactive oxygen species
such as hydroxyl radical by mitochondrial injury and that may lead to the
activation of inflammatory mediators and number of apoptotic pathways
mediated by caspase and mitogen activated protein kinase.” Plants are a
rich source of a number of phytochemicals such as phenolic compounds,
mainly flavonoids and phenolic acids, known to exert antioxidant property
by their redox nature, which allows them to act as a hydrogen donators or
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metal chelating agents.”? Further, they are reported to possess a number
of bioactivities such as anticarcinogenic, neuroprotective, cardioprotective
nephroprotective, and antinflamatory properties. Moreover, researchers
suggested that phenolic compounds may be useful in reducing the cytotoxic
effect on normal cells caused by chemotherapeutic agents.®

Homonoia riparia is a widely seen small shrub or tree in the tropical
region and has been extensively used in indigenous system of medicine
for treating a wide range of ailments.* The roots of the plant have diuretic,
laxative, emetic properties and root decoction is used for treating bladder
stones, urinary discharges, inflammation, ulcers, uterine disorders,
cardiac disorders, blood disorders, urinary infections and malaria.[1?
The leaves and fruits are used in the treatment of inflammation, wounds
and skin diseases. An ethanol extract of root of H. riparia was reported
to possess antiurolithiatic activity in male Wistar rats.'*! Phytochemical
investigation on H. riparia reported the isolation of sterols, phenolic
compounds, gallic acid, taxerone, triterepenoids, quercetin glycosides
etcl[14716]

Therefore, to investigate the nephroprotective effects of H. riparia,
screening of the extract and fractions of whole plant of H. riparia against
cisplatin induced nephrotoxicity was undertaken.

MATERIALS AND METHODS

Chemicals and reagents

Folin- Ciocalteu reagent,curcumin, ascorbic acid, 1, 1-Diphenyl-2-
picrylhydrazyl (DPPH) and 2, 2 -Azino-bis (3-ethylbenzo-thiazoline-6-
sulphonic acid) diammonium salt (ABTS), 3-(4,5-dimethylthiazolyl-2-yl)-2,
5-diphenyl tetrazolium bromide (MTT), were obtained from Sigma Aldrich
Co, Cisplatin. All other chemicals and solvents used were of analytical grade.

Plant material

H. riparia was procured from the shores of Seetha River, Karnataka in
the month of February and authenticated by botanist Dr. Gopala krishna
Bhat, Poorna Prajna College, Udupi and deposited the specimen for
future reference in Manipal college of Pharmaceutical Sciences, Manipal.

Preparation of the extract/fractions

Powdered H. riparia was extracted with methanol for three days at
65°C using Soxhlet extraction method and was concentrated by rotary
evaporator using controlled temperature and pressure. The resultant
crude methanol extract (HME) was dispersed in distilled water to
get an aqueous methanol solution and successively fractionated into
petroleum ether (HRPE), ethyl acetate (HREA), n-butanol (HRBU) and
the remaining aqueous (HRAQ) fractions. Extract and all the fractions
were stored in a refrigerator.

Phytochemical screening

Methanol extract and fractions of H. riparia was subjected to chemical
screening using different chemical tests to check the presence of
secondary metabolites such as sterols, steroids, fatty acid, alkaloids,
glycosides, flavonoids, and tannins in the plant by standard methods.!"”!

Total phenolic content

The total phenolic content of the methanol extract and its fractions
were performed using Folin-Ciocalteu colorimetric method."® Briefly,
200 pL of the extracts/fractions in methanol was mixed with Folin-
Ciocalteu reagent and sodium carbonate and the mixture was kept in
room temperature for 120 min and absorbance was measured at 750
nm using UV spectrophotometer. The assay was performed in triplicate.
Quantification was carried out using standard Gallic acid. The total
phenolic content was expressed as Gallic acid equivalents (GAE) in mg/g
of dry extract/fractions.
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Total flavonoid content

The Aluminum chloride colorimetric assay was adopted for the
determination of total flavonoid content present in the extract/fractions
of H. riparia." Briefly, 0.5 mL of the crude methanol extract/fractions
(I mg/mL) was added with 1.5 mL methanol, 0.1 mL 10% aluminium
chloride, 0.1 mL of 1 M potassium acetate and 2.8 mL of distilled
water and was incubated for 30 min at room temperature and read the
absorbance at 415 nm against a blank sample consisting of 0.5 mL of
extract/fractions and 4.5 mL of distilled water. A standard calibration
curve of quercetin was used to estimate total flavonoid content and was
expressed as mg Quercetin equivalents (QE)/g of extracts.

Evaluation of antioxidant activity
DPPH radical scavenging assay

Hundred microliters of the different concentration of extract/ fractions
(3.12 -250 pg/ml) were allowed to react with 0.1mL of DPPH (100 mM)
in methanol in a multi-well plate. After 30 min of incubation at 37°C in
the dark, the absorbance of extract/fractions was measured at 517 nm
using an Elisa reader. Ascorbic acid, a widely used antioxidant was used
as positive control and 100 uL of DPPH and 100 pL of methanol was
kept as blank.?” The radical scavenging percentage (%) was calculated
as: Percent scavenging = ((Ao-At)/Ao) x 100; where Ao = Absorbance
of control (without extract) and At = Absorbance of sample. Assay was
performed in triplicate.

ABTS radical scavenging assay

In this method, the ABTS radical cation was prepared by the reaction of
ABTS solution (7 mM) and potassium persulfate (2.45 mM) and kept
for incubation in the dark for 16 h. The absorbance of 1.1 + 0.2 units was
obtained after diluting the solution with methanol at 734 nm. Hundred
microliters of various concentrations of extract/fractions (3.12 -250 pg/
ml) were allowed to react with 100 uL of ABTS free radical cations for 5
min and the absorbance was measured using ELISA reader at 735 nm.*!
Ascorbic acid was used as positive control. The percentage of radical
scavenging activity was calculated using the formula: Percent scavenging
= (Ao-At)/Ao) x 100; where Ao = Absorbance of control (without
extract) and At = Absorbance of sample.

Nitric oxide radical scavenging activity

Nitric oxide scavenging activity was evaluated by griess reagent method.
0.5mL of extract/fractions (3.12 -250 pg/ml) were treated with 2 mL of 10
mM sodium niroprusside and 0.5 mL phosphate buffer saline (PBS) and
incubated at 25°C for 150 min in light followed by the addition of 0.5 mL
of the reaction mixture with 1mL of sulphanilic acid reagent and allowed
to stand for 5 min and then 1 mL of N- (1- naphthyl) - ethylenediamine
dichloride (1%) was added and kept for 30 min. Curcumin was used as
positive control. Read the absorbance at 540 nm against corresponding
blank by ELISA reader.” Nitric oxide scavenging activity was calculated
as Percent scavenging = [(Ao-At)/Ao) x 100; where Ao = Absorbance of
control (without extract)] and At = Absorbance of sample.

Total antioxidant Capacity assay

Phosphomolybdenam method was adapted to quantify the total
antioxidant capacity of extracts/fractions of H. riparia.”®*! 0.1 mL of
the extract/fractions (1mg/mL in DMSO) was added 0.3 mL of reagent
solution consisting of 0.6 M sulphuric acid, 28 mM sodium phosphate
and 4 mM ammonium molybdate and were incubated at 95°C for 90
min. Then, it was cooled and the absorbance was recorded at 695 nm
using spectrophotometer against blank solution consisted of 1 mL of the
reagent solution without sample. A calibration curve was prepared using
different concentrations of ascorbic acid. The results were expressed as
ascorbic acid equivalents.
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Quantification of gallic acid in the extract/fractions using HPTLC
CAMAG High Performance Thin Layer Chromatography instrument
was used for the quantification of gallic acid in the methanol extract of
H. riparia. 100 ug/mL of gallic acid (standard) and 2 mg/mL solution of
test solutions were prepared. 10 pL of the sample was spotted on pre-
coated silica gel plate using Camag Linomat 5 applicator in duplicate. The
mobile phase consisted of toluene: ethyl acetate: formic acid: methanol
(6:6:1.8:0.25 v/v) was used for the development of HPTLC plates.? The
plate was dried using drier and scanned at 280 nm using CAMAG TLC
scanner 3. The peak areas were recorded and percentage content of gallic
acid was determined.

Cell culture

HEK 293 cells (Human Embryonic Kidney) were collected from School
of Life Science, Manipal University, Manipal. The cells were cultured in
25 cm? tissue culture flask and maintained at 37°C under atmosphere
of 5% CO, and humidified air. Dulbecc’s modified Eagle’s medium
(DMEM) supplemented with 10% foetal bovine serum (FBS) and 50 ug/
mL gentamycin and trypsinized was used for culturing the cells and are
used for assay whenever the cellular confluency was 70 %.

Nephroprotective evaluation

Here, cell viability of crude extract/fractions was determined by MTT
assay. Briefly, HEK cells were allowed to grow in 96 well plates for one
day and were pretreated with 100 pl of different concentrations of crude
extract/fractions at 37 for 2 h and then 50 ul of 8 ug/mL cisplatin were
added to wells and incubated for an additional 48 h. The media was
removed and washed with 100 pl of PBS, after which 20 pl of the MTT
reagent (3 mg/ml in PBS) was added to each wells and kept for 3 h of
incubation. The supernatant was removed and formazan crystals formed
were dissolved in 20 ul of DMSO and absorbance was noted at 540 nm
using micro plate ELISA reader.”*?) Quercetin was used as a positive
control and 0.4 % DMSO as negative control. The percentage of cell
viability was calculated using Graph pad prism 5.

Statistical analysis

Statistical analysis was performed using Graph pad prism software. All the
values are presented as means + SEM. One way analysis of variance followed
by post-hoc turkeys test was used to find out the difference in the means.

RESULTS

Phytochemical screening, extract/fractions yield,
total phenolic and flavonoid contents

Extract and fractions yield, total phenolic and flavonoid contents of
whole plant of H. Riparia are documented in Table 1.

Phytochemical screening of the total HRM exhibited the presence of
sterols, tannins, flavonoids, phenolic acids. Salkowski’s and Lieberman’s

Burchard tests confirm the presence of sterols and triterepenoids in
HRPE, HREA, and HRBU. The foam test was positive for HREA, HRBU,
HRAQ documented the presence of saponins. HREA, HRBU AND
HRAQ exhibited the presence of phenols in Ferric chloride test. Lead
acetate test was positive for tannins in HRBU and HRAQ. The presences
of flavonols, flavones, flavonones and flavononols have been confirmed
in HREA and HRBU using shinoda test.

Phenolic compounds are the secondary metabolic phytoconstituents
found in all plants and participate in the protection against oxidation
process. Plants may contain simple phenolic compounds (phenolic acid,
anthocyaninetc.) to highly polymerised compounds (tannins) in various
quantities.”” Total phenolic content of extract/fractions of H. riparia was
expressed as milligrams of Gallic acid equivalents (GAE). Table 1 shows
that total phenolic content in fraction varied widely from 28.50 + 0.28
and 147 + 0.14 mg/g expressed as gallic acid equivalents (GAE). HREA
exhibited the highest total phenolic content (223.75 + 0.14) followed by
HRBU (106.08 + 0.16) and HRM (64.75 + 0.5), HRAQ (18.50 + 0.83)
and HRPE (17.67 + 0.26) had lowest amount of total phenolic content
compared to other fractions.

Plant flavonoids are polyphenolic compounds, which shows antioxidant
activity mainly due to their ability to inhibit the formation of ROS
by the suppression of enzymes or chelating trace elements or by
scavenging the free radicals or by the upregulation of antioxidant
enzymes.?”! The total flavonoid content of the fractions was expressed
in quercetin equivalents/g of extracts and was found to be high in HRM
(4.50+0.94). The total flavonoid content was in the following order

HRM>HRAQ>HREA>HRBU>HRPE [Table 1].

In vitro antioxidant activity

Various studies reported the role of ROS/RNS in cisplatin induced
nephrotoxicity. In the present study, we have performed the antioxidant
activity of crude methanol extract and fractions of H. riparia using four
assays such as DPPH assay, ABTS assay, Nitric oxide radical scavenging
assay and total antioxidant assay. The extract and fractions showed
different level of antioxidant activity in different systems performed.

DPPH is a stable organic free radical having an absorption band at
517 nm. It loses this absorption when it accepts an electron or a free
radical species, resulting in a visually noticeable discoloration from
purple to yellow.*” Analysis of the results shows that HREA shows
significant DPPH radical scavenging activity with an IC_ value of 2.24
pg/ml followed by HRBU with IC, value 7.11 pug/ml and HRAQ shows
lowest activity with 43.58 ug/ml and is presented in Table 2.

Table 2: Free radical scavenging and antioxidant activities of extract/fractions
of H. riparia.

Extract/ DPPH ABTS Nitric oxide Total
fractions Scavenging scavenging Scavenging antioxidant
IC ., (ug/ml) capacity
Table 1: Percent yield, total phenolic and flavonoid content of extract and IC (ug/ml)IC 5, (ug/mi) % (AAE/mg
fractions of H. riparia extract)’
Extract/ Percent field (%) Total phenolic  Total flavonoid HRM 17.12£0.34* 1518 £ 1.70"  67.27 £ 1.34*  372.13+1.22*
Fractions content (mg content (mg HRPE 9394545 1283+0.62° 186.6+9.67° 108.46+1.41"
GAE/gofplant  GAE/g of plant HREA 2294214 7123+3.94° 23.83+0.87° 209.53+1.30°
i) i) HRBU 711+120° 88.52+0.87° 1697+ 1.34°  412.80+5.62¢
HRM 6.90 6475 + 0.14° 450 + 0,02° HRAQ 43.58 £ 1.48° 74.13 £1.34¢ 11009.233di 438.66+1.27¢
HRPE 35.54 17.25+0.79° 2.66 + 0.09° :
HREA 3.36 223.75 + .14 226 + 0.58" Ascorbicacid  7.003 £0.1°  2.35+5.63¢
HRBU 4.58 106.08 + 0.16¢ 2.74+0.15° Curcumin 24.48+ 0.12¢
HRAQ 56.71 18.50 + 0.83° 3.12 +0.09* All values are expressed as mean + SEM (n=3). *¢ Column wise values with

All values are expressed as mean + SEM (n=3). *¢ Column wise values with
different
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different superscripts of this type indicate significant difference (p>0.05). f Total
antioxidant capacity expressed as ug ascorbic acid equivalents/mg extract
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Table 3: In vitro evaluation of fractions of H. riparia in cisplatin induced
nephrotoxicity in HEK 293 by MTT assay.

Extracts/ Percentage cell viability at concentrations (ug/mL)
fractions
25 50 100 200
HRM 240.31 £3.2* 273.17 £2.6° 34857 +1.1* 352.38+2.3"
HRPE 141.74 £ 1.8° 14746 +7.4> 193.49+1.7° 202.53 + 8.4°
HREA 172.38 £9.4> 175.07 +1.2° 195.39 +2.4°> 269.68 + 4.7
HRBU 258.57 £ 5.8* 262.61 285.56 + 2.5¢ 293.09 £
1225 4.3
HRAQ 207.30 + 8.1* 238.88 293.96 + 345.07 +
0.1%¢ 127 BYAs
6.25 12.5 25 50
Quercetin 173.49 +4.5 187.46 £3.5 290.63 + 4.3 309.20 + 1.4

All values are expressed as mean + SEM (n=3). *¢ Column wise values with
different superscripts of this type indicate significant difference (p>0.05).

ABTS assay is a well-established method for estimating the electron
donating /accepting abilities of extract and fractions." Scavenging effect
of extract and fractions of H. riparia was concentration dependant and
the results showed that the ABTS radical scavenging activity of the extract
and fractions can be ranked as HRM>HRAQ>HREA>HRBU>HRPE
and reported in Table 2.

Nitric Oxide is a diffusible radical and displays its toxicity when it comes
in reaction with certain types of proteins and other free radicals and
forms highly reactive peroxynitrite anions. The assay is based on the
principle that sodium nitroprusside spontaneously generates nitric acid
at physiological solution and the resultant nitric oxide will interact with
oxygen to form nitrite ions. The extract /fraction, the scavengers of nitric
oxide compete with oxygen leading to the decreased generation of nitrite
ions.’ Various studies suggest that renal cells produce peroxynitrite
during cisplatin induced nephrotoxicity.**! Highest radical scavenging
activity was observed with aqueous fraction with an IC_ value of 5.96 ug/
mL followed by HRBU with IC, value of 16.97 ug/mL and is presented
in Table 2.

The total antioxidant capacities of extract/fractions were determined
in ascorbic acid equivalents using phosphomolybdenum assay®*? and
Table 2 shows total antioxidant activities of the extract and fractions.
HRM exhibited highest antioxidant capacity of 372.13+ 1.22 AAE/mg
followed by HRBU, HRAQ, HREA and HRPE at a concentration of 1000
pg/ml.

The various radical scavenging assays revealed that extract/fractions can
effectively prevent the biomolecules such as DNA, Poly unsaturated fatty
acids, amino acids, proteins from the damage caused by the attack of
reactive radical species. However, some of the factors like solubility of
the extract/fraction in different antioxidant system and steropecificity of
radical may affect the capacity of the radical cation to react and quench
different radical. Also, some of the reports show that some extract, which
exhibit good radical scavenging ability in one antioxidant assay may not
show that much activity in another antioxidant model.*¥

Nephroprotective effect of H. riparia against
cisplatin toxicity in human kidney cells

Here, nephroprotective activity of extracts and fractions were evaluated
in Human embryonic kidney cells. HEK 293 cells are considered to be
a good model to study the in vitro cytotoxicity to kidney because it has
many of the specialized characteristic functions of human kidney cells
and are originated from the embryonic neuronal cells in kidney."!
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Figure 1: Effect of cisplatin on cell viability. HEK 293 cells were treated
with various concentrations of cisplatin for 24 h.

Viability of HEK cells

HEK 293 cells were treated with different concentration of cisplatin
and then incubated for 24 h to evaluate its activity on viability. Figure 1
shows Cisplatin inhibited the cell viability in a dose dependent manner.
The concentration of cisplatin that resulted in suppression of 50% cell
viability was determined using nonlinear regression analysis. The IC,  of
cisplatin drug was found to be 8 pg/ml and this concentration was used
for further assay to find out the recovery effect of methanol extract and
fractions of whole plant of H. riparia.

Potential nephroprotective activity against cisplatin
toxicity in human kidney cells

To select suitable concentration of extract/fractions of H. riparia for the
nephroprotective study, nontoxic concentration were first determined.
Exposure of different concentrations (0.2 -2 mg/mL) of extract and
fractions on HEK 293 cell line did not alter the cell viability (data not
provided). Therefore, extract concentrations of 25-200 ug/mL were
selected to further evaluate protective nature of extract/fractions of H.
riparia against cisplatin induced toxicity. HEK 293 cell lines were treated
with different concentrations of extracts/fractions for 2 hours after which
8 ug/ml cisplatin were added to the cells. This was followed by incubation
for additional 48 hours and the recovery effects of the extract/fractions
were determined by MTT assay. The data shows that viability of the cells
treated with extract/fractions of H. riparia was higher than that of the non-
treated control cells (HEK 293 cells treated with cisplatin). All the extracts/
fractions of whole plant of H. riparia was found to be significantly reducing
cisplatin induced toxicity (< 0.05) and the highest activity was observed
with HRBU and HRAQ with percentage viability of 293.09 % and 345.07
% at a concentration of 200 ug/mL, when compared to non-treated control
cells and was not significantly different [Table 3]. The standard quercetin
showed a dose dependent increase in cell viability against cisplatin toxicity
and it showed an increased viability of 319.08% at higher concentration of 50
pg/ml. It has been reported that Quercetin is a renoprotective agent, which
effectively reduces cisplatin induced renal oxidative stress, inflammation
and apoptosis without compromising the antitumor activity of cisplatin.***!
Many substances including antioxidants have been reported for their
positive effects on nephrotoxicity induced by cisplatin. However, most
of these studies have been performed in vitro using cells and in in vivo
models using non malignant animals. Because potential nephroprotective
compounds might adversely affect the anticancer activity of cisplatin and
also tumours may change the metabolic and endocrine equilibrium.®
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Figure 2: HPTLC analysis of HRM/fractions with gallic acid as standard. HPTLC chromatographic profile of (A) Gallic acid (R, = 0.56) B) HRM (C) HRBU (D) HRAQ

(R value of 0.56+0.02 indicates Gallic acid)

Therefore, renoprotective activities should be tested in malignant tumor
bearing animals. However, anticancer effects of the extract and fractions
of H. riparia were not envisaged. Further work is required on H. riparia
to investigate its attenuating effect on the therapeutic effect of cisplatin.
Various studies also reported that antioxidants decrease the toxicities and
lipid peroxidation associated with cisplatin. This is the first report on the
nephroprotective activity of whole plant of H. riparia against cisplatin
induced nephrotoxicity.

Gallic acid quantification in HRM/fractions by
HPTLC

Gallic acid was quantified in the methanol and fractions of H. riparia by
HPTLC analysis. HRM was found to contain 0.9% w/w gallic acid. The

Pharmacognosy Magazine, January-March 2017, Vol 13, Issue 49

content of gallic acid in HRBU and HRAQ was found to be 3.5% w/w
and 0.5% w/w respectively and are shown in Figure 2. Gallic acid and
its derivatives are polyphenolic compounds, which are well known for
their antioxidant activity by exhibiting free radical scavenging abilities.
It has variety of therapeutic activities including antimicrobial, anti-
inflammatory, renoprotective and anticancer properties. Recently, it was
reported to protect the kidney from oxidative damage caused by cisplatin
induced toxicity through the reinforcement of antioxidant defense of
renal tissues.’®*! Further, reports on structure activity relationship
of gallic acid reveals that free radical scavenging activity is mainly
dependent on the presence of phenolic hydroxyl group and stearic
freedom in the molecule. Moreover, literature reports support that gallic
acid and other phenolic compounds can effectively scavenge free radical
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that may be responsible for its cytoprotective activity and an inducer in
the apoptotic pathway in various tumor cells. HRM, HRBU HRAQ was
found to be enriched with gallic acid and other phenolic compounds,
which might have been responsible for the nephroprotective potential of
the extract and fractions.

CONCLUSIONS

Our study showed that whole plant of H. riparia had a protective
activity against toxicity by cisplatin, which might be associated with
the antioxidant property of the phenolic compounds present in the
plant. Further work to separate and identify the bioactive compounds
responsible for the nephroprotective activity is undergoing in our lab,
which would be followed by pharmacological screening in animal
models.
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