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Abstract

The present study was conducted to evaluate the anti-hypertensive activity and
vasorelaxant potential of alcohol extract of Mitragyna parvifolia root. Hypertension
was induced by uninephrotectomy followed by the administration of 1%w/v sodium
chloride solution with drinking water and s.c injection of desoxy corticosterone acetate
(20 mg/kg). The alcohol extract of M. parvifolia root was administered at doses 200
and 400 mg/kg. Systolic blood pressure and heart rate were measured along with serum
levels of TC and TG. Vasorelaxation property of the extract was evaluated on isolated
rat thoracic aorta against calcium chloride induced contractions. Test extract at dose
400 mg/kg was found to be effective in controlling blood pressure. The extract of M.
parvifolia  root at concentrations 1 and 10 mg/ml was found to be effective in
countering CaClz induced contractions on the isolated tissue. The study thus concludes
the anti-hypertensive and vasorelaxation potentials of alcohol extract of M. parvifolia

root.
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1. INTRODUCTION

Hypertension and other cardiovascular disease
are leading cause of morbidity and mortality
now days.> Many drugs are already in use as
anti-hypertensives, either alone or in
combination. Research is still on to find out
safe, suitable and cost effective drugs for
treatment of hypertension. Herbal medicines
have been found to be quite effective in
lowering the increased blood pressure and
correcting other cardiovascular problems.
Mitragyna parvifolia (Roxb.) Korth. is a
substitute for Kadamba,? for which the
accepted botanical source is Neolamarckia
cadamba (Roxb.) Boiss, The root of Kadamba
is traditionally used for urinary calculi and
studies have been reported on its diuretic
property also.> M. parvifolia is frequently
found in moist and warm type of deciduous and
evergreen forests, in the sub- Himalayan tract
from Nepal eastwards, on the lower hills of

RUAS

28

Darjeeling terrain in West Bengal, Karnataka,
Kerala (west costs), in the Western Ghats and
the Andamans.*Traditionally M. parvifolia is
widely used for treating various disorders such
as bark and root for fever, pain, poisoning,
gynecological problems and edema; also as
diuretic, aphrodisiac and for alleviating kapha
and pitta. Fruit juice is a lactagogue; ? leaf is
used as liver protective, anti-hypertensive, anti-
microbial, anxiolytic, anti-nociceptive and
anti-oxidant.* Mitragyna genus is reported to
contain anti- malarial, and analgesic indole
alkaloids.> Phytoconstituents reported on M.
parvifolia are tannins and flavonoids in root,
bark, alkaloids  rhynchophylline  and
isorhychophylline isolated from root bark,®
alkaloid mitraphylline and flavonoids in stem.’
Alkaloids angustine, tetrahydro-alstonine,
aguammigine, pteropodine, isopteropodine,
speciophylline, uncraine F,rotudifoline, iso-
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rotudifoline,isomitrophylline,hirsutine,,hydroc
orynantheie,khirsultine,dihydrocornyantheine,
deme thoxyisohortiamine in the leaf.*’
Mitraphylline is not present in new leaves and
become the predominant alkaloid during July
to November.> M. parvifolia has been validated
for activities like anthelmintic,® anxiolytic® and
anti-microbial activity’® on the stem bark;
anti-convulsant'!, anti-inflammatory,  anti-
nociceptive,'>*® analgesic, anti-pyretic and
anti-arthritic activity* on leaf; anti-diabetic
activity on the root.'® Sharda'® has reported that
the methanol extract of leaf possess good
antioxidant activity due to its high phenolic
content.

Leaf of M. parvifolia is traditionally used for
hypertension and Kadamba possesses diuretic
property. Based on these reports, the present
study was designed to provide pharmacological
evaluation of the effectiveness of M. parvifolia
root (a substitute for Kadamba) in the treatment
of hypertension.

2. METHODOLOGY

2.1 Collection of Plant Material and
Preparation of Alcohol Extract

M. parvifolia was collected from the forest of
Sivagangai, Tamil Nadu, India, during January
2013, in flowering condition along with the
root. The plant was identified and authenticated
by Dr. S. N. Yoganarasimhan, Plant taxonomist
following various floras.'’'®  Herbarium
specimen along with voucher specimen was
deposited in the crude drug museum of Faculty
of Pharmacy, M. S. Ramaiah University of
Applied Sciences, Bangalore, Karnataka, India.
Shade dried roots of M. parvifolia were
powdered and extracted with 95% v/v ethanol
in a Soxhlet apparatus by continuous hot
percolation. The alcohol extract was filtered
and concentrated to dryness under reduced
pressure (yield 8% w/w). A suspension of the
extract was prepared in 2% w/v gum acacia for
the pharmacological studies.
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2.2 Preliminary Phytochemical Studies
Preliminary phytochemical studies have been
carried out as per Kokate (1999) .*°

2.3 HPTLC Studies

Chromatographic studies were carried out
following Harborne (1973), 2° Wagner and
Bladt, (1996) .2 HPTLC is a technique used for
separation and identification of components.
HPTLC studies were carried out using Camag
HPTLC system equipped with Linomat V
applicator, TLC scanner 3, Reprostar 3 with 12
bit CCD camera for photo documentation,
controlled by Win CATS- 4 software.

2.4 Animals

Wistar albino rats bred and reared in the animal
house facility of our institution and weighing
between 200-250 g were used in the study. The
experiments were performed with prior
approval from the Institutional Animal Ethics
Committee (IAEC) (IAEC certificate no. Ref
No. MSRCP/M-42/2014).

2.5 Acute Toxicity Studies

Acute toxicity test was conducted as per the
limit test specification of OECD guidelines
(423) .22

2.6 In vivo Anti-Hypertensive Activity
Wistar albino rats of either sex were used for
this study. They were divided into 5 groups
contained 6 animals each. Group | served as the
normal control and received 2% w/v acacia.
Group IlI- V were served with desoxy
corticosterone acetate (DOCA-salt) (20 mg/kg)
and 1% of NaCl solution instead of drinking
water for induction of hypertension. Group Il
served as the hypertension (positive) control.
Group |11 received standard antihypertensive
drug captopril (1 mg/kg) from 7th to the 21st
day. Groups IV and V received the test extract
at doses 200 and 400 mg/kg respectively from
7th to the 21th day, as curative regimen. All
treatments were administered by oral route
once daily.?
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Animals were anaesthetized by ketamine 40
mg/kg (Neon Laboratory Pvt Ltd). The left
kidney was removed through a flank incision.
The renal blood vessels and ureter was ligated
and the incision was sutured. After 2-3 days of
recovery period, groups 2 to 5 were
administered 20 mg/kg DOCA- salt
(Desoxycorticosterone acetate, Sigma Life
Science) in olive oil (s.c.) for 21 days on every
4th day. Drinking water was replaced with 1%
w/v NaCl solution for 21 days. Blood pressure
was found to rise progressively after 1 week.
Treatment was started from the 8th day
onwards.

Systolic blood pressure and heart rate were
measured at 7th, 14th and 21st day. On day 22
the animals were subjected to estimate
biochemical parameters such as triglyceride
and total cholesterol. Systolic blood pressure
and heart rate were measured by tail cuff
plethysmography  method using NIBP
controller instrument (Pulse transducer and
Cuff for rats, Model LE5160R, Panlab,
NIBP).?* Following this, blood was collected
from the retro orbital plexus under light ether
anaesthesia. Blood samples were allowed to
clot at room temperature and centrifuged at
3000 rpm for 10 min (Centrifuge, REMI
Motors Ltd, Mumbai). The resulting upper
serum layer was collected and analyzed for the
biochemical parameters such as total
cholesterol and triglyceride. Serum triglyceride
was estimated by GPO-PAP Trinder’s method
25 and serum total cholesterol was estimated by
CHOD/PAP’s method .?

2.7 Effect on Vascular Contraction

Adult albino female rat of the Wistar strain
weighing between 200-250 g was Killed by
excess thiopentone anaesthesia. A midline
incision was made through the sternum to open
the thoracic cavity and excise the aorta. The
thoracic aorta was quickly removed and
cleaned of all adhering tissue. The aorta was
mounted in the organ bath under a resting
tension of 500 mg. The organ bath contained 20
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ml of Krebs solution (NaCl-130; KCI-5.6;
CaCl2-2.6; NaHCO3-11.9; NaH2PO4- 0.91;
MgCI2-0.24; Glucose-11 nmol/L, pH 7.4). The
organ bath was maintained at 37°C and
bubbled with air. The strip was allowed to
stabilize for 15-30 min, before being
challenged with doses of the calcium chloride
(100 pg/ml), extract (1 mg/ml, 10 mg/ml) and
standard drug, verapamil (100 pg/ml).?"? Log
Dose versus % response graph was plotted to
check the shift in DRCs as a measure of the
vasorelaxation property.

2.8 Statistical Analysis

The results were expressed as Mean £ SEM.
Results were analyzed by using one way
ANOVA followed by Tukey-Kramer multiple
test.

3. RESULTS
3.1 Preliminary Phytochemical Studies

The preliminary phytochemical analysis of
ethanol extract of M. parvifolia root indicated

the presence of phytoconstituents
carbohydrates, glycosides, flavonoids and
mucilage.

3.2 HPTLC Studies

HPTLC fingerprint was developed in mobile
phase ethyl acetate: formic acid: glacial acetic
acid: water (100: 11: 11: 26). When the
chromatogram was scanned at 254 nm, 13
peaks were revealed, at 366 nm 5 peaks were
revealed and at 425 nm 7 peaks were revealed
(Figure 1).

3.3 Acute Toxicity Study

The ethanol extract of M. parvifolia was found
to be safe and no mortality was observed up to
a dose of 2000 mg/kg p.o. The dose for anti-
hypertensive activity was taken as 400 and 200
mg/kg, i.e 1/5th and 1/10th of the maximum
dose tested during acute toxicity studies.
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3.4 Anti-Hypertensive Activity

A significant (P<0.001) rise in systolic blood
pressure and heart rate were noticed on day 14
to 16 following uninephrotectomy and DOCA-

salt administration.

Administration of M.

parvifolia root extract of 400 mg/kg for 21 days
to the hypertensive rats revealed (Table 1,2) a
significant (P<0.001) decrease in systolic blood
pressure and heart rate. The onset of action was
observed on day 14 post dosing. Uni-
nephrotectomy and DOCA- salt administration
in rats produced significant (P<0.001)
elevation in total cholesterol and triglyceride
levels (Table 3). The extract treatment
significantly altered the elevated TG levels
when estimated on the 21st day (200 mg/kg
P<0.01, 400 mg/kg P<0.001).

Table 1. Effect of alcohol extract of M.
parvifolia root on systolic blood pressure
(mm-Hg)

Group Dose |7t |14t 21t
Day | Day Day

Normal 2% 122. | 121.82 | 122.15

Control acacia | 82+1 | £0.79 | £0.74
139

Disease | DOCA | 140* | 151.33 | 159.66

Control -salt | £1.3 |+ 1.60 | £0.76%
90

Captopril |1 140. | 133.66 | 124.66

mg/kg | 5+1. | #1.30° | #1.17"

o8gns | ™

Alcohol 200 140. | 149.66 | 148.33

Extract | mg/kg | 83+0 | +0.6" | +1.72"
74" o

Alcohol | 400 140+ | 152+0. | 148.66

extract mg/kg |0.73 | 73" +1.11°
o o

Values expressed as Mean + SEM, n = 6; One Way Anova P
value is <0.0001; Tukey-Kramer multiple comparison test
*#*p< 0.001, ™P>0.5 in comparison with the disease control,
8p<0.001 in comparison with normal control
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3.5 Effect on Vascular Contraction

Vasorelaxant potential was measured against
calcium chloride induced contractions on
isolated rat aorta. Results were interpreted
graphically (Figure 2). Calcium chloride at

different

concentrations

dependent contractions (A).

showed

dose

Table 2. Effect of alcohol extract of M.
parvifolia root on heart rate (beats/ min)

Group Dose |7t |14t 215t
Day | Day Day
Normal 2% 424. | 423.50%= | 424+1.
Control gum 16+1 | 0.67 19
acacia | .90
Disease | DOCA | 434+ | 447.66+ | 458+0.
Control -Salt 1.54% | 2,152 842
Captopril | 1 431+ | 436.66+ | 427+0.
mg/kg | 0.80" | 0.80" 797
S
Alcohol | 200 434+ | 443+1.0 | 453+1.
Extract | mg/kg | 1.50" | 9" 22"
S
Alcohol 400 435+ | 445+0.9 | 4500.
Extract | mg/kg | 1.09" | * 73"
S

Values expressed as Mean = SEM, n = 6; One Way Anova P
value is <0.0001; Tukey-Kramer multiple comparison test
***¥p<(0.001, **P<0.01, *P<0.5, ™P >0.5 in comparison with
the disease control, ®P< 0.001 in comparison with normal
control.

The vasorelaxation potential of the test extract
was compared with the effect of verapamil on
isolated aorta (D). Calcium chloride with
verapamil showed dose dependent relaxation.
Extract at doses 1 and 10 mg/ml showed more
dose dependent vasorelaxant potential
compared to 1 mg/ml dose (C, D).

A. Calcium chloride alone; B. CaCl2 +1 mg/ml
alcohol extract; C. CaCl> +10 mg/ml alcohol
extract; D. CaClo+Verapamil
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4. CONCLUSION

Elevated serum urea and creatinine is an
indication of impaired kidney function..!* No
significant fluctuation in serum urea level is
noticed in control as well as treated groups.
Though there is a significant decrease in serum
creatinine, the value has been found to be
within normal range.

Table 3. Effect of alcohol extract of M.
parvifolia root on total cholesterol and
triglycerides

Group Dose | TC TG (mg/dl)
(mg/dl)
Normal 2% | 129.31+1. | 123.24+0.8
control gum | 37 7
acacli
a
Disease | DO | 144.24+1. | 139.78+1.6
Control CA- | 322 82
salt
Captopril | 1 125.35+1. | 124.96+1.0
ma/k | 60~ g+
g
Alcohol | 200 |140.31+1. |130.97£1.9
Extract | mg/k | 20" 1"
g
Alcohol 400 | 141.97%0. | 127.49+1.2
Extract | mg/k | 35™ 47
g

Values expressed as Mean £ SEM, n = 6; One Way Anova P
value is < 0.0001; Tukey-Kramer multiple comparison test
***¥p<(0.001, **P<0.01, ™P >0.5 in comparison with the
disease control, P<0.001 in comparison with normal control.

] 1 ¢ ] ] 1

Fig. 1 HPTLC fingerprint of alcohol extract
of M. parvifolia root at 254 n
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Fig. 2 Effect of alcohol extract of M.
parvifolia root on isolated rat
aorta

Thus, Absence of any marked deviation in
serum protein, urea, creatinine and glucose
level is suggestive of absence of any toxic
impact on these metabolic parameters.
Effective control of hypertension is essential to
reduce the risk of  cardiovascular
complications, such as heart attack and stroke.
Alcohol extract of M. parvifolia root at 400
mg/kg  exhibited significant (P<0.001)
antihypertensive effects by lowering the
systolic blood pressure and heart rate,
following continued administration for 14
days, compared to the untreated hypertension
group. Peak effects were observed on the 21st
day and the results were independent of dose.
Herbal products usually contain many active
ingredients which may alone or in combination
IS responsible  for  the observed
antihypertensive effect.

On isolated rat aorta, the extract was found to
elicit a concentration dependent relaxation
effect against calcium chloride induced
contraction. Hence it can be assumed that the
high concentration of the extract (10 mg/ml) is
capable of antagonizing calcium channels,
while a low concentration 1 mg/ml is capable
of exhibiting mild antagonizing action against
calcium induced contraction on rat aorta, in
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comparison  with the widely known
vasorelaxant, verapamil. The phytoconstituents
responsible for the antihypertensive effect is
not yet identified. However preliminary
phytochemical screening revealed the presence
of flavonoids, mucilage and glycosides in the
alcohol extract of M. parvifolia root.

To confirm the role of phytoconstituents,
isolation of phytoconstituents(s) and their
pharmacological evaluation is required. This
study validates the anti- hypertensive effect of
M. parvifolia root. However no conclusions
could be drawn from this study regarding the
role of phytoconstituents(s) and mechanism(s)
of the anti- hypertensive effect, for which
further investigations are required.
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