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Abstract

The present study is planned for phy-
tochemical analysis and to evaluate the ne-
phroprotective effect of methanol seed extract 
of Rumex vesicarius on cisplatin-induced neph-
rotoxicity. The study initiated with pharmacog-
nostic studies of seeds followed by preparation 
of methanol extract by using hot extraction 
method. Then the preliminary phytochemical 
studies were performed followed by HPLC and 
GC-MS analysis. Further in vitro antioxidant 
studies were performed by adopting DPPH, 
ABTS and NO techniques. Further Pharmaco-
logical studies were initiated with acute toxicity 
studies. Nephroprotective activity in cisplatin 
induced model is evaluated by the determi-
nation of levels of serum markers and urinary 
functional parameters. Phytochemical analysis 
revealed the presence of bioactive phytoconstit-
uents. HPLC revealed in the presence of rutin, 
whereas GC-MS analysis of methanolic extract 
resulted in 108 compounds. Upon in vitro anti-
oxidant studies the seed extract exhibited mark-
able antioxidant activity. Animal studies showed 
that methanol extract successfully ameliorated 
the nephrotoxicity induced by cisplatin in dose 
dependent passion.  Hereby the current study 
resulted in identification of phytochemical com-
pounds in seeds of Rumex vesicarius and also 

scientifically validated the ethnomedicinal use 
of seeds of Rumex vesicarius in attenuation of 
renal problems.

Keywords: Nephrotoxicity, Cisplatin, Rumex 
vesicarius, Phytochemical.

Introduction

Even with the rapid advancement of 
molecular medicine, the search for natural rem-
edies and the discovery of novel phytochemi-
cals remain vast areas of study. Since antiquity, 
family or cultural tradition has dictated how to 
consume therapeutic plants. This practise has 
been transmitted through the centuries and is 
now common in folk medicine. (1,2). Numerous 
studies on herbal medicines are being undertak-
en constantly because they are widely accepted 
by people as a healthy alternative to treatments 
based on chemicals or genetics (3). There are 
numerous functional secondary metabolites 
found in medicinal plants throughout the plant, 
but many of these compounds’ biological activi-
ties are still unknown (4).

In traditional medicine wide number of 
medicinal plants are used to treat many diseas-
es and disorders including renal problems and 
many of them are not evaluated scientifically. 
Rumex vesicarius L., is one such plant. It is a 
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member of the Polygonaceae family and has 
green, edible leaves. The abundance of ß-car-
otenes, vitamins, proteins, lipids, organic acids, 
and minerals in this shrub makes it a valuable 
nutritional supplement (5). The plant is used to 
treat tumours, hepatic disorders, bad digestion, 
constipation, heart problems, aches, illnesses 
of the spleen, bloating, hiccough, asthma, bron-
chitis, dyspepsia, dermatitis, toothache, and 
nausea (6). The entire plant is medicinally note-
worthy and heals a number of maladies. 

Prominently seeds of this plant is used 
to cure urinary and renal troubles by tribal peo-
ple of various regions of India (7). Hence the 
current study was aimed at the identification of 
phytoconstituents and evaluation of the nephro-
protective activity of seeds of Rumex vesicarius 
in cisplatin- induced rat model. 

Materials and Methods

Plant material collection and authentication

Plant material (Seeds of Rumex vesi-
carius) was obtained from a local market in Tir-
upati, Andhra Pradesh, then authenticated by 
botanist Dr. K. Madhava Chetty, an assistant 
professor in the department of botany at S.V. 
University, Tirupati. A voucher specimen (No. 
0911) was subsequently submitted.

Pharmacognostic studies

Powder microscopy was carried out as 
per the standard methodology by treating with 
different chemical reagents and identification 
of diagnostic characters (8). Seed powder was 
subjected for determination of varied physico-
chemical parameters as per the procedures 
mentioned in Ayurvedic Pharmacopoeia 1996 
(9).

Extract preparation

The seeds were ground up into a coarse pow-
der, and the extract was made by macerating 
them with methanol and then extracting them 
using a hot extraction process (10).

Preliminary phytochemical screening

Preliminary phytochemical studies was 
performed for the methanol extract of seeds of  
Rumex vesicarius (MERV) to screen the pres-
ence of various phytoconstituents as per stan-
dard procedures (11).

Quantitative estimation of Phenols and Fla-
vonoids 

Tannic acid was used as a reference to 
evaluate the extracts’ total phenolic content us-
ing the Folin-Ciocalteu reagent (12). Utilizing al-
uminium chloride colorimetry, it was possible to 
quantify the total flavonoid concentration. Using 
established techniques, the extract’s flavonoid 
content (quercetin equivalent) was determined 
(13).

HPLC analysis

HPLC of the crude extract was per-
formed on column C18 Phenomenox 5u,4.6×250 
mm. The mobile phase used for the analysis 
was methanol and water; injection volume: 20 
μl;  flow rate: 1ml/min and detected at 254nm. 

GC-MS analysis

       The “Clarus 680 GC. Gas chromatograph 
fitted and linked to a mass detector Turbo mass 
gold-Perkin Elmer with turbomass version 5.2.0 
spectrometer with an Elite-5MS (5% Phenyl 
95% dimethyl Polysilioxane), 30m x 500m id 
capillary column” was used to conduct the GC-
MS analysis of the MERV. The instrument’s ini-
tial temperature setting was 600C. The oven’s 
temperature was then increased to 3000C. at 
the rate of hike of 100C/min, and maintained for 
6min. Helium flow rate: 1.0ml/min; Ionization 
voltage: 70eV. Injection of samples in split mode 
at 1:10. The component spectrums were com-
pared to the database of component spectrums 
in the GC-MS NIST library. Further bioactivity 
of the compounds was predicted based on Dr.
Dukes ethnomedicinal database (14).

In vitro antioxidant studies
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DPPH antioxidant activity 

(2, 2-Diphenyl-1-picrylhydrazyl (DPPH) as-
say

MERV in concentrations from 1 to 5 mg/
mL was taken and method adopted for DPPH 
antioxidant activity was as per Olamide et al., 
2017 (15). Ascorbic acid (Vitamin C) was used 
standard.  

ABTS (2,2’-azino-bis (3-ethylbenzothiazo-
line-6-sulphonic acid) radical scavenging 
activity

The extract’s ability to scavenge ABTS 
was compared to that of ascorbic acid, and % 
inhibition was calculated using the accepted 
techniques (16).

Nitric oxide scavenging (NOS) assay  

The NOS assay was conducted by us-
ing reagents like sodium nitroprusside, Griess 
reagent etc by methods of Reddy et al., 2020 
(17).

Pharmacological screening of nephropro-
tective activity 

Animals

The current study made use of healthy 
Wistar strain albino rats that were 2 to 3 months 
old and weighed 150 to 200g. The experiment 
was conducted in accordance with the Institu-
tional Animal Ethical Committee’s (IAEC) ap-
proval and Committee for the Purpose of Con-
trol and Supervision of Experiments on Animals 
(CPCSEA) of India’s requirements (Registration 
No. Ref No. 1677/PO/Res/S/2012/CPCSEA/
IAEC/14/23-02-19).

Acute toxicity studies 

Acute toxicity studies were performed 
as per OECD 423 guidelines (18).

Treatment protocol 19:

Five groups of six animals each were 

formed out of the animals. Animals in Group 
I were given the vehicle orally from days 1 
through 9 and were retained as a standard con-
trol. Animals in the Group-II were kept as dis-
ease controls and received a single dose of cis-
platin (6 mg/kg/b.w., i.p.) on day 5 and vehicle 
(water) orally from days 1 through 9. Animals 
in Group III were given methanol extract (200 
mg/kg b.w.) from Day 1 through Day 9, as well 
as cisplatin (6 mg/kg b.w., i.p.) on Day 5 and 
were retained as Lower dose treated animals. 
Animals in Group IV were given methanol ex-
tract (400 mg/kg b.w.) from days 1 through 9, as 
well as cisplatin (6 mg/kg b.w., i.p.) on days 5 
and were kept as higher dose treated animals. 
Animals in Group V were given Cystone (5 ml/
kg b.w.) from Days 1 through 9 and Cisplatin (6 
mg/kg b.w., i.p.) on Day 5 and were treated as 
Standard.

At the end of treatment, assessment of 
nephrotoxicity is done by estimation of urinary 
functional parameters, serum biochemical tests 
and Anti-oxidant studies to the isolated kidney 
tissue as per standard methodology (10). Sta-
tistical analysis carried out and the mean + 
standard error was used to express the data. 
Tukey-Kramer multiple comparison tests and 
one-way ANOVA were conducted, and mean 
values with p<0.05 were regarded as significant.

Results and Discussion

Pharmacognostic studies

The morphological characters were ex-
amined and seeds found to be light brown in co-
lour, odourless, slight sweet in taste and conical 
in shape. Powder microscopy of seed powder 
showed palisade cells, pitted xylem vessels, 
starch grains, annular xylem vessels, pitted tra-
cheids and parenchyma cells with cotyledons 
(Figure 1). Different physicochemical parame-
ters, such as ash values, extractive values, and 
loss on drying, were calculated and tabulated in 
Table 1.
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Figure 1: Powder microscopy of seed powder of Rumex vesicarius

Palisade cells Pitted xylem vessels

Annular xylem vessels Starch grains

Pitted trachids Parenchyma cells with cotyledons

Table 1: Physicochemical analysis of seeds of 
Rumex vesicarius

S.
No 

Parameters V a l u e s 
(%w/w)

1. Ash values
a)Total ash value
b)Acid insoluble ash
c)Water insoluble ash

1.4

0.504

1.14
2. Extractive values

a)Alcohol soluble ex-
tractive
b)Water soluble extractive
c)chloroform soluble ex-
tractive

72

42

20
3. Loss on drying 4.2

Screening for preliminary phytochemicals 
and quantitative estimate

Preliminary phytochemical screening 
of MERV revealed the presence of phenolic 
substances such as saponins, triterpinoids, gly-
cosides, and flavonoids. The Phenolic content 
was calculated as mg of gallic acid /g of plant 
material and it was found to be 64.80±1.50. The 
total flavonoid content of MERV were demon-
strated as quercetin equivalents per gram and 
was discovered to be  50.08±0.12 mg of quer-
cetin equivalent /g. 

HPLC analysis of of MERV

HPLC analysis of MERV resulted in 
20 number of peaks at different retention times 
ranging from 3.13 to 23.86 (Figure 2). Out of all 
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the peaks, peak eluted at 5.16 (retention time) in 
MERV was matched with rutin (Std) (Figure:2). 

Figure 2a: HPLC chromatogram of MERVFig-

ure 2b: HPLC chromatogram of RUTIN Figure 3: GC-MS chromatogram of MERV

GC-MS analysis of MERV

The GC-MS analysis of MERV re-
sulted in 108 compounds (Figure 3). Among 
them many of the compounds like 2,3-Anhy-
dro-d-mannosan, N-butyl-N-vinylacetamide, 
2-hydroxy-gamma-butyrolactone, P-Diox-
ane-2,3-diol, 4-Tosyl-diformal-1-rhamnitol are 
biologically active and may strongly provide in-
nate defense against oxidative stress.

In Vitro antioxidant studies

Antioxidant studies of MERV was de-
termined by three diff erent assays and results 
were tabulated in Table 4. IC50 values of MERV 

is 3.33 (DPPH), 2.57 (NOS) and 3.58 (ABTS). 
The scavenging activity was increased with the 
escalation in the concentrations of MERV (Table 
2). 

Table :2 Eff ect of MERV on in vitro antioxidants

Concentration
(mg/ml)

% inhibition of
DPPH

(Mean±SEM)

% inhibition
NOS

(Mean±SEM)

%inhibition
ABTS

(Mean±SEM)
    1 41.84±0.30 42.63±0.48 36.56±0.48

    2 42.28±0.52 50.93±0.59 41.16±0.56

    3 52.90±0.67 52.4±0.66 52.43±0.69

    4 52.92±0.77 53.2±0.69 53.2±0.74

    5 54.22±0.69 54.26±0.75 54±0.86

Standard 
(Vitamin C)

43.19±0.14 55.2±0.12 55.66±0.15

 IC50 3.33 2.57 3.58 
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Table 4: Effect of MERV on oxidative stress

Group Catalase (uM/min/mg 
protein)

SOD

(Units/mg pro-
tein)

GSH (µmol/mg 
protein)

MDA (nmol/mg 
protein)

I 45.58±0.52 26.75±0.66 12.42±0.48 43.58±1.46
II 17.38±0.37a* 8.25±0.30 a* 3.50±0.26 a* 98.75±0.54 a*

III 31.45±0.51b* 11.95±0.19 b* 4.1±0.33 b* 79.14±0.13 b*

IV 38.91±0.38b* 15.13±0.31 b* 6.9±0.20 b* 69.53±0.58 b*

V 43 .67±0.40 a* b* 17.25±0.61 a* b* 8.66±0.24 a* b* 55.82±0.13 a* b*

All values were expressed as mean±SEM of 6 observations 
a*=P<0.05, considered statistically significant when compared to the normal sgroup.
b*=P<0.05, considered statistically significant when compared to the disease control.

Pharmacological evaluation

Acute toxicity studies

There was no morbidity and animals 
had not shown any changes in behavior and no 
signs of toxicity.  Hence, the MERV was found 
to be safe at dose of 2000 mg/kg, b.w.

Effect of MERV on cisplatin-induced neph-
rotoxicity

When compared to normal animals, the 
administration of cisplatin led to a significantly 
higher (p 0.05) level of BUN, serum creatinine, 

urinary total protein, lipid peroxidation, and a 
lower level of urinary creatinine, as well as low-
er levels of reduced glutathione, catalase, and 
superoxide dismutase. However, treatment of 
the MERV considerably counteracted the ef-
fects of cisplatin in dose-dependent passion at 
both doses of 200 and 400 mg/kg,b.w (Table 5 
and 6). Furthermore, the illness control group 
also showed a considerable reduction in body 
weight. When compared to disease control, the 
extract-treated animals displayed a significant 
reduction in the decline of body weight. 

Table 3:  Effect of MERV on biochemical parameters of Cisplatin –induced nephrotoxicity

Group Serum creati-
nine(mg/dl)

Blood urea ni-
trogen(mg/dl)

Urine creati-
nine(mg/dl)

Total urinary 
protein(g/dl)

I 0.84±0.01 11.67±0.44 8.89±0.28 4.16±0.24

II 2.57±0.06 a* 28±0.38 a* 2.49±0.26 a* 11.93±0.26 a*

III 1.73±0.05b* 18.35±0.29 b* 5.65±0.27 b* 8.89±0.21 b*

IV 1.27±0.05 b* 12.50±0.24 b* 10.67±0.21 b* 5.56±0.27 b*

V 1.18±0.04a*b* 15.42±0.35 a*b* 9.33±0.44 a*b* 5.192±0.21 a*b*

All values were expressed as mean±SEM of 6 observations 
a*=P<0.05, considered statistically significant when compared to the normal group.
b*=P<0.05, considered statistically significant when compared to the disease control.
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Table 5:  Effect of MERV on body weight in cis-
platin- induced nephrotoxicity

Group
Body Weight

Initial Final
I 163.8±0.60 169.85±0.60
II 155±0.96a* 133.8±0.61 a*

III 145±0.98 b* 139±0.96 b*

IV 161±0.86 b* 152±0.89 b*

V 159.2±0.60 a* b* 151.8±0.62 a* b*

All values were expressed as mean±SEM of 6 
observations 
a*=P<0.05, considered statistically significant 
when compared to the normal group.
b*=P<0.05, considered statistically significant 
when compared to the disease control.

Discussion

Rumex vesicarius is one of several 
anti-oxidant-rich medicinal herbs. Tribes from 
several parts of India utilize its seeds as folk 
medicine to cure urological and renal issues. 
The goal of the current study was to assess the 
nephroprotective potential of Rumex vesicarius 
seeds. To evaluate the quality and purity of plant 
material, the work began with powder microsco-
py and was followed by physico-chemical anal-
ysis of Rumex vesicarius seeds. The presence 
of flavonoids and phenolic chemicals, which 
are known to have effective antioxidant and 
nephroprotective properties, was discovered in 
methanol extract by preliminary phytochemical 
analyses (20).

The phenolic and flavonoid content of 
MERV was found to be high overall. Rutin was 
detected in the MERV extract after additional 
HPLC analysis. According to earlier scientif-
ic research, rutin protects the kidneys against 
drug-induced nephrotoxicity (21).

A variety of bioactive chemicals were 
found in the Rumex vesicarius seed extract 
after GC-MS analysis and were discovered to 
have powerful antioxidant characteristics. The 
existence of phytochemical antioxidants was 

also confirmed by other in vitro antioxidant tests. 
According to earlier findings, plants with a high 
concentration of antioxidant phytochemicals are 
beneficial in reducing nephrotoxicity.

Nephrotoxicity is a serious conse-
quence of the effective anticancer medication 
cisplatin and a dose-limiting side effect (22). An 
increase in serum indicators, urine total protein, 
and malondialdehyde levels, as well as a de-
crease in urinary creatinine, GSH, SOD, and 
catalase levels, were all signs of renal impair-
ment brought on by the administration of cispla-
tin. According to studies by Fang et al. (2021), 
Yadav et al. (2019), these results are consistent 
(23,24).

As described in earlier investigations on 
different plants, treatment with MERV reduced 
the effects of cisplatin on dose-dependent pas-
sion. This might be brought on by MERV’s “free 
radical scavenging activity, enhanced glomer-
ular filtration, and rejuvenation in renal tubular 
cells.” Innate protection against oxidative stress 
brought on by cisplatin may be significantly at-
tributed to the presence of antioxidant principles 
such flavonoids, particularly rutin, and other 
phytoconstituents.

Conclusion

The current scientific research resulted 
in identification of various phytochemical com-
pounds in seeds of Rumex vesicarius. Further-
more, the current study presents scientific evi-
dence that supports the ethnomedicinal use of 
Rumex vesicarius seeds in the amelioration of 
renal issues. 
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