BIOSCIENCES BIOTECHNOLOGY RESEARCH ASIA, September 2021.

Effect of Extract of Uria Picta Jacq. on Experimentally
Induced Hypertension in Wistar Rats

Pavan Bhausaheb Udvant!, Shubham Jagdish Khairnar?*,
Ghansham Balakrishn Jadhav?, Rahul Ramakant Sable! and
Mourya Krishnakumar Arprit!

Department of Pharmacology, MVP’s College of Pharmacy, MVP campus,
Gangapur Road, Nashik, Affiliated to S.P. Pune University, (M.S.), India.
“Department of Pharmacology, MET’S Institute of Pharmacy,
Bhujbal Knowledge City, Adgaon, Nashik, Maharashtra, Nashik, India.

http://dx.doi.org/10.13005/bbra/2937

(Received: 14 July 2021; accepted: 07 October 2021)

Many allopathic medicines demand to remedy for hypertension but fail to fulfill
the purpose, because of side effects and high cost. Herbal medicine does not cause side effects
and natural herbs are completely safe. Rational and purpose of this study was to see how
effective Uraria picta. Jacq. (U.P) extract was on experimentally induced hypertension in
rats. The purpose of this research was to explore if U. Picta could be utilized as a curative or
preventative medicine, as well as to investigate U. Picta possible toxicity in these animals. Blood
pressure was elevated by Angiotensin II (150 ug/kg, i.p) in rats that is hypertensive condition.
Animals were divided into groups as follow Group I (control) - vehicle, Group II Angiotensin IT
(150ugkg), Group III Angiotensin II extract low dose (100mgkg), Group IV-Angiotensin II extract
middle dose (200mgkg), Group V-Angiotensin II extract (400mg/kg), Group VI - (Angiotensin
II Telmisartan0.8mg/kg). and dosed as per protocol. Blood pressure was monitored with the
noninvasive techniques (NIBP) using Power lab (AD instrument) Australia. Effect of extracts
was studied on various oxidative stress markers like SOD, CAT, LOP and NO. as per observation
extract of U. picta of high dose (400mg/kg BW p.o) had shown significant alteration in endogenous
antioxidant entities i.e., SOD, CAT, LPO and also reduced NO level indicate antioxidant property
of U. Picta. Same of above dose also reduced blood pressure and ACE level. So, from the above
outcome we can consider that U.Picta extract may be having antioxidant and antihypertensive
activity.
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Angina pectoris, myocardial infarction,
stroke, renal failure, and heart failure are all
symptoms of systemic arterial hypertension, it
is one of the most well-known ischemic heart
disease risk factors and manifestations.! High bp
is seen as a property rather than a sickness, and it
deviates from the norm quantitatively rather than
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qualitatively. Systemic BP rises due hypervolemic
condition (systemic fluid retention) and age within
incidences of cardiopathy (particularly stroke,
ischemic heart diseases such as myocardial
infarction, angina Pectoris and atherosclerosis) is
closely related to mean normal BP range at all type
of patients (pediatric or geriatric), even when BP
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readings are within the so-called ‘normal range’.?
Hypertension is very relatable with vascularity and
their physiology associated with an endothelial
dysfunction and oxidative stress.> According to
the pooled analysis of available regional data
and national data the incidences of hypertension
are 1billion in 2000, and this proportion may be
increases up to 29% by 2025. It also shows that both
genders are equally susceptible to hypertensive
condition, and that eventually spread worldwide.*
Worldwide prevalence estimates for hypertension
may be near about 1 billion individual population,
and approximately 7.1 million deaths yearly may
be attributable to hypertension and 4.5% of the
disease burden [64 million disability adjusted
life years (DALYs)]. Hypertension accounts for
a considerable share of the worldwide illness
burden.’ In 1990, 467 percent of deaths from
cardiovascular disorders occurred before the age
of 70 in poor nations, compared to 265 percent in
industrialized countries.*!

Taxonomical classification

Kingdom: Plantae

Phylum: Tracheophyta

Class: Magnoliopsida

Order: Fabales

Family: Leguminosae

Genus: Uraria

Species: Uraria picta Jacq.

Uraria picta Jacq. is a medicinal plant
belongs to family Leguminosae. It is an erect
annual woody herb. Some people have classified it
as perennial undershrub. In the past, the plant was
utilized for a number of uses. It has been reported
with number of qualities and pharmacological
activities such as anti-inflammatory?**3-4,
hepatoprotective®, antimicrobial®®, antidiarrheal?’,
antioxidant?®, anticholinesterase®*-°, anxiolytic
and psychomimetic activity®'-2?3. Decoction
of the Plant has many benefits in cough, chill,
cold, and fever cases down good results in
treatment of gonorrhea. The plant is also useful as
antidiuretic**>.

MATERIALS AND METHODS
Drug and chemicals

The plant extract of U.picta received and
authenticated from VHCA Ayurveda LLP (office
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near bus stand, G.T road Gharunda- 132114,
Haryana).
Experimental requirement

The chemicals and resource kit used
were analytical grade and purchased from well-
known suppliers. Angiotensin II purchased from
Sigma Aldrich laboratory, Mumbai; Telmisartan
purchased from Fidelity Life sciences Pvt.Ltd,
India; biochemical kits procured from Auto span,
surat, India; and U. picta purchased from VHCA
Ayurveda LLP.

The primary phytochemical analysis was
performed by using methods of Dr. Kokate C. K.
Phenolic and Tannins compound test

The presence of tannins and phenolic
chemical entities was determined by mixing 2-3ml
of test solution with 5% ferric chloride solution.
A deep black blue color indicated the presence of
tannins and phenolic chemical entities.*’

Total phenol and Flavonoid assay
Total flavonoid content?

The Flavonoids content was estimated
by aid of aluminium chloride with the help of
colorimetry. Rutin was used to create a standard
calibration curve. 10 mg of rutin was solubilized
in 80% ethanol, and then various dilutions were
prepared according to protocol. To make up the
volume, the diluted standard solutions (0.5 ml)
were individually mixed with 95 percent C2ZH60H,
10% AICI3, 1 molar potassium acetate, and distilled
water. The same concentrations of Uraria picta.
Jjacq extract were also prepared. After half an hour
of incubation at room temperature, the absorbance
of the reaction mixture was measured with a
spectrophotometer at 415 nm. The total flavonoid
content of the test extract was calculated using a
standard calibration curve calculation.?’

Total phenolic content’

Folin’s phenol reagent (F C) was used
to quantify the total soluble phenolic compounds
present in U.Picta extract. Gallic acid (GA) solutions
at varied concentrations 0f0,50,100,150,250,
and 500 g/ml in ethanol were used to create the
calibration curve. 1 mL Folin’s phenol reagent
was added to 0.1 mL U. Picta extract (1 mg/mL in
distilled water). After vigorous shaking for 2 hours
at room temperature, 3 mL of 2 percent sodium
bicarbonate was added, and the absorbance was
measured using a spectrophotometer at 760 nm.
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All tests were performed in 3 times and mean
were taken in consideration. Gallic acid equivalent
(mg/g dry mass) was used to express total phenolic
content®’
Animals

Male Wistar rats weighing 200-230g
were purchased from Laboratory Animal Centre
for Scientific and Medical Innovation (LACSMI)
BIOFARMS PVT. LTD. Alephata, Pune, India
for the experimental purpose. They were kept in
Polypropylene cages with husk bedding, which
was clean and replace every week. Animals
were housed in 12hour light and 12hour dark
cycle condition. Temperature was maintained at
about 25+5!. The animals were fed commercial
pellets and had unlimited access to water. The
experiment followed the criteria of the Committee
for the Purpose of Control and Supervision of
Animals (CPCSEA) of New Delhi, India, and the
Institutional Animal Ethical Committee (IAEC) of
this study (IAEC/2019/04) accepted the protocol.
Acute toxicity studies'

The OECD (Organization for Economic
Co-operation and Development) guidelines
No. 420 were used to determine the acute
toxicity test of rats and mice were put into five
groups (n=6) after fasting overnight. The doses
were given to the animals in the following
order:50,100,200,00,00,1000,1500, and 2000 mg/
kg body weight. After administration of doses of
U.picta signs of toxicity and mortality rate were
observed every hour for the first 6h and every day
for two weeks.

Induction of hypertension

Rats were administered with Angiotensin I
(150 ug/kg, i.p) 2-6 weeks. To induce hypertension.
The average weight animal (200-230g) was
included in study.

Experimental design

The animals were assigned to six groups (n=6).
Group I (control) - vehicle,

Group II Angiotensin I (150 ug/kg BW p.o),
Group III Angiotensin II + extract low dose
(100mg/kg BW p.o0),

Group IV-Angiotensin II + extract middle dose
(200mg/kg BW p.o0),

Group V-Angiotensin II + extract High dose
(400mg/kg BW p.o),

Group VI — (Angiotensin II +Telmisartan 0.8mg/
kg BW p.o).

After inducing hypertension, the
medications (test and Standard) were dosed on a
regular basis for four weeks.'!-'%1?

In vivo experimental method

After induction of hypertension, the
treatments were initiated. each animal was
weighed before start of treatment and thereafter
started dosing as per experimental design. The
animals’ systolic blood pressure and pulse rate
were measured weekly using the tail-cuff method
on a power-lab data gathering equipment (AD
Instruments). Weekly blood samples were taken
from the retro-orbital plexus under chemical type
(ether) anesthesia for biochemical examination'*'>.
After completion of treatments, serum Angiotensin
converting enzyme (ACE), Superoxide dismutase
(SOD), Catalase (CAT), Lipid peroxidases (LPO)
& Nitric oxide (NO) levels were measured.

In vitro experimental method
Estimation of Serum ACE activity: '8

The synthetic substrate Hippuryl-His-Leu
(HHL) was employed to test serum ACE activity.
Serum was collected at the termination of the
treatment schedule and mixed with HHL (5§ mM)
in phosphate buffered saline (NaCl 300 mM) at pH
8.3. The test and control tubes were incubated at
3700C for 30 minutes with shaking. In zero-time
control tests, IN HCI was added before the serum.
The produced hippuric acid was separated from the
acidified solution into the ethyl acetate form due
to mixing the formed hippuric acid by action of
ACE on HHL. After centrifugation, the supernatant
from each ethyl acetate layer was transferred to a
clean tube and heated at 12000C for 30 minutes.
After then, the hippuric acid was redissolved. in
Iml distilled water and quantitative estimation
was carried out by using UV-Spectrophotometer
at 228nm.

Estimation of antioxidant activity
Estimation of SOD and CAT activity's"’

The antioxidant activity of SOD was
measured using the Kono technique, which involved
inhibiting the reduction of nitroblue tetrazolium
chloride by SOD (NBT). The absorbance at 560
nM by spectrophotometry. The reaction was started
by mixing hydroxylamine hydrochloride with
ethylenediamine tetra acetic acid (EDTA), NBT,
and the post nuclear fraction of homogenate in a
reaction mixture. Incubation of reaction mixture at
37! for 20 minutes was carried out and absorbance
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was taken at 560 nm. The Hydrogen peroxide
breakdown was detected at 240nm in an antioxidant
CAT test using the luck technique as a reference.
Hydrogen peroxide phosphate buffer pH 7 was
added with tissue homogenate supernatant (10%),
at 240 nM, the change in absorbance was recorded
after 1 minute. Millimolar extinction coefficient of
hydrogen peroxide (0.071) was used to calculate
the enzyme activity.
Estimation of LPO level"®

Wills” method was used to calculate
lipid peroxidation quantitatively. The amount of
malondialdehyde (MDA) formed was calculated
using spectrophotometry and the chemical reaction
of thiobarbituric acid at 532 nm. Based on the
chromophore’s molar extension coefficient, the
results were reported as nanomoles (nmol) of MDA
per mg of protein (1.56 x 105 M-1 cm-1)

Fig. 1. Uraria Picta Jacq.

Estimation of NO level: >

Colorimetry with Griess reagent was
used to evaluate the concentration of nitrite in the
supernatant, which is an indicative of the formation
of nitric oxide (NO). The absorbance was measured
at 543 nm using a spectrophotometer using the
same volume of supernatant and Griess reagent,
which was then put aside for 10 minutes in the dark.
The concentration in mol of nitrite per milliliter of
homogenate.
Statistical Analysis

I used Graph Pad Prism 8.0 (Graph-Pad
Software: San Diego, CA, USA) to do an unpaired
student t-test and a one-way analysis of variance
followed by a Dunnett’s test to interpret the results.
The outcome data was expressed as mean =SEM.

RESULTS

Total flavonoid and phenolic content from the
U.P extract

Total flavonoid content of U. picta extract
in terms of rutin equivalent was found to be 14.21
mg/g of dry weight (r2=9877). The phenolic
content of U.picta extract in terms of gallic acid
equivalent, 37.1 mg/g dry weight (12=0.9966) was
discovered.
Acute toxicity study

Extract of U.picta found safe up to 2000
mg/kg oral dose and fails to show any toxic effect.
Rats were administered up to maximal possible
dose.

Table 1. Preliminary phytochemical evaluation

Sr. Test Observation Result
No.
1. Carbohydrate +ve Carbohydrates is present
- Molisch test
- Fehling’s test
2. Test for Saponin +ve Saponin is present.
- Foam test
3. Test for flavonoid +ve Flavonoid is present
- Shinoda test
4. Alkaloids +ve Alkaloid is present.
- Dragendorft’s test
- Wagner’s test
- Mayer’s test
5. Test for Phenolic +ve Phenolic compounds are present

Compounds
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Effect of U. picta extract on angiotensin
II induced hypertension

Effect of U. picta extract on blood pressure
(NIBP):

The group II showed significantly
(**p<0.001) increased in blood pressure as
compared to group I. Group V and VI showed
Significantly reduced in blood pressure as
compared to Positive control in experimental
animals.

Effect on catalase levels in rat aorta

Group III showed non-significantly
elevated in serum CAT level. Group IV, V and VI
showed Significantly (P<0.001) increased in CAT
level as compared to Group II and group III.
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Effect on SOD levels in rat aorta

When compared to group I, group II
had a considerably lower SOD level (*p<0.05),
Group 1V, Group V, and Group VI demonstrated
Significantly Elevated SOD levels when compared
to Group II. Group III.
Effect on lipid peroxidase (LPO) level in rat
aorta

In comparison to group I, group II had a
considerably higher amount of LPO (**P<0.001).
In the experiment animal, Group III had a non-
significant drop, however Group IV, Group V & VI
had a considerably lower LPO level than Group II.
Effect on nitric oxide (NO) level

When compared to group I, group II
had a considerably lower NO level (**P<0.001)

Blood Pressure (NIBP)
200 -

= —_— mm Control
= N = =3 Ang 150pgrk
S 1504 = g Hg/kg
E e e = UPE 100mg/kg
= 100 s UPE 200mg/kg
g mm UPE 400mg/kg
S 50— =3 Telmi 0.8mg/kg
2.
oW

0- T T T

o m o ogwv v v

Treatment Groups

Fig. 2. Effect of extract of U.Picta on blood pressure in Angiotensin II induced Hypertension
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Fig. 3. Effect of extract of U.picta on CAT level in Angiotensin II induced Hypertension
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In experimental animals, Group III, Group IV,
Group V, and Group VI demonstrated Significantly
gradual Elevated NO levels when compared to
Group II.
Effect on serum ACE level

When compared to group I, serum
ACE levels in group II were considerably higher
(**P<0.001) Serum ACE levels were significantly
lowered in group V, while serum ACE levels were
not significantly reduced in groups III, IV and VI.
Group I: Vehicle (distilled water 5 ml/kg BW p.o.);
Group II: Angiotensin IT (150ig’kg BW i.p.);
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Group III: Angiotensin II + U. picta extract low
dose (100mg/kg BW, p.o.);

Group IV: Angiotensin II + U. picta extract medium
dose (200mg/kg BW p.o.)

Group V: Angiotensin II + U. picta extract high
dose (400mg/kg BW p.o.)

Group VI: Angiotensin II + Telmisartan (0.8mg/
kg BW p.o.)

Values are expressed as mean + S.E.M

Group II was compared with Group I

Group III, IV V and VI were compared with Group
II. One- way ANOVA followed by Dunnett’s test
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Fig. 4. Effect of extract of U.picta on SOD level in Angiotensin II induced hypertension
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Fig. 5. Effect of extract of U. picta on LPO level in Angiotensin II induced hypertension
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DISCUSSION

Plant source of medicine are trending now
adays due to less side effects. The hypertension has
a number of causes of which one is the vascular
endothelial dysfunction. Due to this the arteries
do not work properly; contraction and relaxation
of arteries does not occur properly due to the
damage to the cells. This damage to the cells occurs
due to elevated level of ROS in the physiology.
There are various kind of anti-oxidant defense
mechanism is present in the body to combat the
increased oxidative stress. Different chemicals,
such as free radicals, ROS, and peroxide radicals,

NO Level
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are produced during metabolism. These molecules
if not neutralized by body they can cause damage
to the cells. In order to neutralize these molecules
different molecules and enzymes are involved
such as CAT, LPO, SOD, NO etc. When defense
mechanisms are weakened then oxidative stress
prevails and damage to the cells starts. In time
it may increase and may result in complication
such as a hypertension. One another cause of
hypertension is problem in functioning of RAAS
system. The ACE is responsible for converting Ang
I into active Ang II (Active). Ang II stimulates the
release of aldosterone (causes retention of sodium
and water for maintenance of BP) and itself also

Control

Ang 150ug/kg
UPE 100mg/kg
UPE 200mg/kg
UPE 400mg/kg
Telmi 0.8mg/kg
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Fig. 6. Effect of extract of U.picta on serum Nitric Oxide level in Angiotensin II induced hypertension
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Fig. 7. Effect of extract of U. picta on serum ACE level in Angiotensin II induced hypertension
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a vasoconstrictor so this way it maintains blood
pressure. NO levels also affect the blood pressure
as it is a natural vasoconstrictor and involved in
the maintenance of blood pressure in the body.

U.picta contains phenol and flavonoids
along with different substances like alkaloids,
glycosides, saponins, tannins etc. ACE inhibitory
action has been reported in phenolic and flavonoid
compounds such as quercetin, rutin, rhoifolin,
caffeic acid, and chlorogenic acid, which are
antioxidants in nature. Before the start of the
experimental procedure the acute oral toxicity
study of the plant extract was done. In that study
the 2 mg/kg p.o dose (highest dose) of extract did
not show any mortality or any other sign of toxicity
so we can say that the plant extract is safe for use
as its highest dose didn’t cause any problem.

In the ang Il induced model of
hypertension, the dose of 150ug/kg i.p. of ang
II causes the retention of fluid due to release of
aldosterone that is antidiuretic hormone that leads
to hypertensive condition. The ang II leads to
the increased production of O, via the NADPH
oxidase stimulation in the vessels of rats. Ang II
is responsible for the increased oxidative stress
levels.* In-vitro assay was performed for their ACE
inhibition activity.

According to above performed study
Group VI and group V significantly reduced ACE
level compared with positive control

Antihypertensive medicines with
antioxidant characteristics appear to be the most
effective treatment for hypertension to date, as they
are able to lower blood pressure by influencing
molecular processes involved in the control of
both vascular function and oxidative state. Blood
pressure evaluation is the major tool of diagnosis
for antihypertensive studies.

So as per the current study we observed
than group V and VI showed marked reduction in
blood pressure as compare to positive control.

Catalase is a crucial enzyme that feeds on
hydrogen peroxide, a nonradical ROS. This enzyme
is in charge of neutralizing hydrogen peroxide by
decomposing it and SOD Superoxide dismutase
(SOD) play a critical role in the body’s antioxidant
defense against oxidative stress. The enzyme
is an effective treatment for diseases caused by
reactive oxygen species. To improve its therapeutic

efficiency, SOD conjugates and mimetics have been
created.

In present study group IV, V and VI
showed elevated level of CAT and SOD as
compared to group II and III.

Because superoxide dismutase (SOD)
enzymes regulate vascular levels of O, *, arole for
SOD in cardiovascular disease is of great interest.
Extracellular SOD is a primary type of SOD found
in the vessel wall.

As per above observation group I showed
significant elevated level in negative control group
and some group when compare with group IV, V
and VI observed significant reduction in LPO level.

Nitric oxide (NO) is a naturally occurring
chemical that can be found in a wide range of
cell types and organ systems. NO is an essential
determinant of baseline vascular tone in the
cardiovascular system, as it prevents platelet
activation, limits leukocyte adherence to the
endothelium, and modulates cardiac contractility
and blood pressure. We observed that group II1, IV,
V and VI showed gradual increased in NO level
when compared with negative control.

Thus, Uraria picta Jacq. Extract
treated rats showed significant antioxidant and
antihypertensive activity in angiotensin induced
hypertension experimental animal model from the
above experimental data.

CONCLUSION

The plant extract has shown significant
reduction in blood pressure and serum ACE level
up to normal range. The toxicity study showed
that the extract is safe at higher dose of 2g/kg.
The plant extract has shown significant elevation
in the levels of endogenous antioxidants such as
GSH, catalase, peroxidase. etc. which combat
the oxidative stress responsible for endothelial
dysfunction and later hypertension. The plant
contains different constituents including flavonoid
and phenolic compound which could be responsible
for its Antihypertensive activity. As a result of the
current study, we can speculate that U.Picta extract
may have antihypertensive properties.
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