1JBCP

Print ISSN: 2319-2003 | Online ISSN: 2279-0780

International Journal of Basic & Clinical Pharmacology

DOI: http://dx.doi.org/10.18203/2319-2003.ijbcp20184212

Original Research Article

Antioxidant activity of ethanolic extract of Calotropis procera root

In wistar rats

Kunjumon Dayana!, Megaravalli R. Manasa®*

!Department of Pharmacology,
Pushpagiri Institute of Medical
Sciences and Research Centre,
Thiruvalla, Kerala, India
2Department of Pharmacology,
Karwar Institute of Medical
Sciences, Karwar, Karnataka,
India

Received: 27 September 2018
Accepted: 02 October 2018

*Correspondence to:

Dr. Megaravalli R. Manasa,
Email: dr.manasamr@
gmail.com

Copyright: © the author(s),
publisher and licensee Medip
Academy. This is an open-
access article distributed under
the terms of the Creative
Commons Attribution Non-
Commercial License, which
permits unrestricted non-
commercial use, distribution,
and reproduction in any
medium, provided the original
work is properly cited.

ABSTRACT

Background: Free radicals generated as by-products of metabolism can cause
damage to lipids, proteins and DNA. They are scavenged by endogenous
antioxidant mechanisms. But when these mechanisms are overwhelmed, free
radicals can cause toxicity. There is a need to identify new antioxidant
compounds. Hence the current study was undertaken to assess the antioxidant
activity of ethanolic extract of Calotropis procera roots in Wistar rats.

Methods: Wistar rats were divided into 4 groups. Group 1 (control) were
administered vehicle. Group 2 received DMBA (30mg/kg BW, single dose)
intraperitoneally on day 5. Group 3 was pre-treated with Calotropis procera root
extract (500mg/kg BW) orally for 5 days. On day 5, they were given DMBA
injection 2 hrs after the extract. Group 4 rats received only root extract for 5 days.
All rats were sacrificed on day 6 and samples were analysed for TBARS,
conjugated dienes and antioxidant enzymes (SOD, CAT, GPx) levels.

Results: The levels of TBARS, conjugated dienes were significantly increased,
and antioxidant enzymes were decreased in group 2 both in plasma and
erythrocytes. Pretreatment with C. procera root extract (group 3) has normalized
the TBARS and conjugated dienes levels in plasma but in erythrocytes, TBARS
levels are elevated. GPx activity was significantly decreased in both plasma and
erythrocytes and SOD activity was decreased in erythrocytes. CAT activity was
comparable to control group. Group 4 rats showed TBARS, conjugated dienes
and antioxidant enzymes levels comparable to control.

Conclusions: The present study establishes that Calotropis procera root extract
has antioxidant activity in wistar rats.
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INTRODUCTION

Free radicals are short lived and highly reactive molecules.
They are generated continuously as a result of normal
metabolism.? They are exploited by immune system for
lysing micro-organisms. But when produced in excess
quantity, they become toxic.? The striking feature of free
radicals is lipid peroxidation leading to tissue damage and
cell death.® They are involved in the pathogenesis of
various degenerative disorders, cancer, aging, Alzheimer’s
disease, diabetes, etc.*® The free radicals are scavenged by
antioxidant defense mechanisms. The enzymatic
antioxidants (SOD, CAT, GPx) and non-enzymatic
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antioxidants (Vitamin C, E and GSH) protect the tissues
from free radical toxicity.®

Many medicinal plants are reported to exhibit antioxidant
property with minimal side effects. Calotropis procera (C.
procera) has been used in traditional medicine as
antioxidant.” It belongs to Asclepiadaceae family.? It is
known to have various activities like immunomodulatory,
anti-inflammatory, antidiabetic, antiulcer, anticancer,
analgesic, etc. C. procera contains triterpinoids,
calotropin, calotoxin, cardiac glycosides, calactin.®*7,12-
Dimethylbenz[a]anthracene (DMBA), a commonly used
experimental cancer inducing agent, is an incomplete
carcinogen. It has to be activated metabolically.'® During
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this process, there is generation of excess free radicals
which can damage DNA, lipids as well as proteins both
structurally and functionally.t” Estimation of lipid
peroxides and antioxidants levels in circulation are
dependable parameters for antioxidant potential as these
indicate their bioavailability and utilization.'® The assay of
TBARS levels and antioxidant enzymes activities is a
consistent method for screening potential antioxidant
compounds. The current study was planned to evaluate the
antioxidant activity of ethanolic extract of Calotropis
procera roots in wistar rats.

METHODS
Chemicals

Heparin, thiobarbituric acid (TBA), trichloroacetic acid, 2,
4 dinitrophenyl hydrazine (DNPH), 5,5’ dithiobis (2 - nitro
benzoic acid) (DTNB), nitroblue tetrazolium (NBT),
phenazine methosulphate (PMS), cysteine hydrochloride
were purchased from Hi-media laboratories, Mumbai,
India. 7,12-Dimethylbenz[a]anthracene (DMBA),
biochemical compounds - reduced glutathione (GSH),
reduced nicotinamide adenine dinucleotide (NADH) were
bought from sigma Aldrich Pvt Ltd, Bengaluru, India. All
chemicals were of analytical grade.

Preparation of ethanol extract of Calotropis procera root

The dried roots of C. procera and absolute alcohol were
combined in a soxhlet apparatus for 7 days. The solution
obtained was filtered through Whatman no. 1 filter paper.
The supernatant was dried at room temperature. The dry
powder of the root extract was stored in air tight sterile
bottle.

Animals

Female wistar rats, 7-8 weeks of age and 130-140 g weight
were chosen for the current study. They were procured
from central animal house of Sri Kaliswari college,
Sivakasi, India. The rats were housed at room temperature
and light-dark cycle of 12hrs. They were allowed free
access to standard pellet diet and water ad libitum. The
study was initiated after clearance from Institutional
animal ethics committee.

Experiment

The experimental protocol is summarized in Figure 1. 24
Wistar rats were divided into 4 groups randomly. Group 1
(control group) were administered distilled water
(vehicle). DMBA (30mg/kg body weight, single dose) was
injected intraperitoneally to group 2 rats on day 5 of the
experiment.

Group 3 received pre-treatment with C. procera root
extract (500mg/kg body weight) orally for 5 days. On day
5, they were given DMBA injection (30mg/kg body
weight) intraperitoneally 2 hrs after the extract. Group 4

rats received only C. procera root extract (500mg/kg body
weight) for 5 days per oral. They did not receive DMBA
injection. All rats were fasted overnight and sacrificed on
day 6 by cervical dislocation (Figure 1).

Groups |1 2 3 4 5 6| Days

| Distilled water

| DMBA alone

s _

t |

| C. procera root extract + DMBA

| C. procera 1oot extract alone

. DMBA - 30mg/kg body weight

D Ethanolic extract of Calotropis procera root extract- 500mg/kg body weight

D Distilled water

Figure 1: Experimental protocol for
antioxidant study.

Antioxidant activity

It was assessed by measuring the levels of thiobarbituric
acid reactive substance (TBARS) and enzymatic
antioxidants in plasma and erythrocytes. Conjugated
dienes levels were estimated in plasma.

Estimation of TBARS
Plasma TBARS

The procedure described by Yagi et al, was followed.*
Phosphotungstic acid was added to plasma for
deproteinising it. Thiobarbituric acid was added at 90°C
for lhour. The pink colour so formed was estimated at
530nm. This gives an estimation of TBARS. The values
were presented as nmol/ml.

Erythrocyte TBARS

It was estimated as per the procedure described by Donnan
et al.?® Erythrocytes were mixed with 10% trichloroacetic
acid (TCA). The solution was filtered, and the filtrate was
combined with thiobarbituric acid. The resultant
chromogen was read at 535nm. The levels were presented
as pmoles /mg Hb.

Conjugated dienes estimation

They were assayed by the procedure of Rao et al.?! Plasma
was mixed with chloroform-methanol reagent and
centrifuged. Cyclohexane was added to the mixture and
absorbance was estimated at 233nm. The concentration of
dienes was measured in pmol/ml.
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Estimation of enzymatic antioxidants
Superoxide dismutase (SOD)

The procedure of Kakkar et al, was followed for the
enzyme estimation.?? Sample was mixed with sodium
pyrophosphate buffer, phenazine methosulfate and NBT.
NADH was added and the mixture was incubated.
Centrifugation was done after addition of glacial acetic
acid and n-butanol. Chromogen was estimated at 560nm.
The activity was expressed as U/ml for plasma and U/mg
Hb for erythrocyte lysate.

Catalase (CAT)

It was assessed according to the procedure of Sinha et al.%
Sample was mixed with H»O,, phosphate buffer and
dichromate acetic acid. The mixture was kept in boiling
water bath. Colour developed was measured at 620nm.
Values were presented as U/ml for plasma and U/mg Hb
for erythrocyte lysate.

Glutathione peroxidase (GPx)

GPx activity was measured by the method of Rotruck et al,
with modifications.?* Sample was mixed with H,O, and
GSH. The remaining amount of GSH was allowed to react
with DTNB. Yellow colour so formed was estimated at
412nm. Enzyme activity was represented as U/ml for
plasma and U/g Hb for erythrocyte lysate.

Statistical analysis

The data was expressed as mean=SD. Analysis of data was
done using one-way ANOVA and Duncan’s multiple
range test. P <0.05 was considered significant. Data
analysis was done with Graph Pad prism version 6.05.

RESULTS

TBARS levels and antioxidant enzymes activities (SOD,
CAT, GPx) were measured in plasma and erythrocytes.
Conjugated dienes levels were estimated in plasma.
TBARS and conjugated dienes formation was taken as an
index of lipid peroxidation.

TBARS levels were expressed as nmol/ml of plasma and
pmoles/mg Hb in erythrocytes. The concentration of dienes
was measured in umol/ml. The SOD activity was expressed
as U/ml for plasma and U/mg Hb for erythrocyte lysate.
CAT activity was represented as U/ml for plasma and
U/mg Hb for erythrocyte lysate. GPx activity was
represented as U/ml for plasma and U/g Hb for erythrocyte
lysate.

The effect of ethanolic extract of Calotropis procera root
on plasma TBARS, conjugated dienes and antioxidant
enzymes levels in wistar rats are presented in Table 1.

DMBA treated rats (group 2) showed statistically
significant increase in levels of TBARS and conjugated
dienes and decrease in antioxidant enzymes activity
compared to control group (Table 1).

Group 3 animals showed TBARS and conjugated dienes
levels comparable to control animals. The antioxidant
enzymes activities were also comparable to control group
except GPx, whose activity was decreased statistically
significantly (Table 1).

The TBARS and conjugated dienes levels and antioxidant
enzymes activities in group 4 animals (C. procera alone)
were comparable to control group (Table 1). The effect of
Calotropis procera root extract on erythrocytes TBARS
and antioxidant enzymes levels in wistar rats are presented
in Table 2.

Table 1: Plasma TBARS, conjugated dienes and antioxidant enzymes levels in wistar rats.

Treatment group

Plasma TBARS Conjugated dienes

Group 1- Distilled water (control)  39+2.18 22+0.96 76+1.32 187+2.3 53+3.02

Group 2- DMBA 771 A7*** 58+2.6*** 47+1.82**  78+1.56*** 1942 1***

Group 3- DMBA + C. procera 44+2.0 31+£2.3 79£1.42 11942.1***  39+2.2

Group 4- C. procera 34+2.95 28+1.9 89+1.87 179+1.92 51+2.68
Data expressed as mean£SD. n = 6; *p <0.05, **p<0.01, ***p<0.001 (compared with control)

Table 2: Erythrocyte TBARS and antioxidant enzymes levels in wistar rats.

Treatment group RBC TBARS SOD - GPx CAT |

Group 1- Distilled water (control) 58+1.67 45+1.97 31+2.9 73+2.87

Group 2- DMBA 86+1.27*** 11+0.92*** 9+0.98** 30+1.97***

Group 3- DMBA + C. procera 74+2.0* 29+1.52* 20+1.39* 67+2.1

Group 4 - C. procera 67+2.8 43+1.89 34+2.87 71+£2.15

Data expressed as mean£SD. n = 6; *p <0.05, **p<0.01, ***p<0.001 (compared with control)
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Group 2 rats (DMBA alone) showed an increase in the
TBARS levels and decrease in activities of antioxidant
enzymes which were statistically significant compared to
control group (Table 2). In group 3 rats, the TBARS levels
were increased significantly and SOD and GPx activities
were significantly decreased compared to control. CAT
activity was comparable to control (Table 2). Group 4 (C.
procera alone) showed TBARS levels and antioxidant
enzymes levels comparable to control (Table 2).

DISCUSSION

In current study, the antioxidant activity of ethanolic
extract of Calotropis procera root was assessed in Wistar
rats. Free radicals can cause lipid peroxidation, oxidation
of proteins, damage to DNA, cell death. They are involved
in the pathogenesis of various pathological conditions.?>?6
Formation of TBARS and conjugated dienes is an
indicator of free radical mediated lipid peroxidation.
Concentration of lipid peroxides in plasma and tissues
indicate the extent of tissue damage.

Endogenous antioxidants (enzymatic - SOD, CAT, GPx
and non-enzymatic - vitamin C, E and GSH) scavenge the
free radicals generated in the body. Insufficient antioxidant
levels are an index of oxidative damage that persists within
the cell. Decreased activities of antioxidant enzymes in
plasma and erythrocytes are recognized in various
malignancies, diabetes, inflammatory disorders etc.?’
Glutathione peroxidase has regulatory influence on
proliferation of cells.?® Increased glutathione peroxidase
activity accounts for decreased oxidative stress.?
Calotropis procera has been used in traditional medicine
as an antioxidant. Hence the current study was undertaken
to assess the antioxidant potential of ethanolic extract of
Calotropis procera roots in wistar rats.

In present study, the levels of TBARS and conjugated
dienes were significantly increased in DMBA treated rats
(group 2) both in plasma and erythrocytes. Pretreatment
with Calotropis procera root extract (group 3) has
normalized the TBARS and conjugated dienes levels in
plasma but in erythrocytes, the TBARS levels were
elevated. Group 4 rats which received Calotropis procera
extract alone showed TBARS and conjugated dienes levels
comparable to control (group 1).

The activities of antioxidant enzymes (SOD, CAT, GPx)
in plasma and erythrocytes were significantly decreased in
group 2 rats treated with DMBA alone. In group 3 rats pr-
etreated with C. procera root extract, GPx activity was
significantly decreased in both plasma and erythrocytes
and SOD activity was decreased in erythrocytes. CAT
activity was comparable to control group. In group 4 rats
(C. procera alone), the activities of antioxidant enzymes
were comparable to control group.

The findings of present study are similar to the study of
Kumar S et al. who reported the antioxidant and membrane
protective effects of C. procera root aqueous extract.*

Mohamed MA et al, also reported that Calotropis procera
has in vitro antioxidant activity and cytotoxic activity in
brine shrimp lethality bioassay.3* Murty Y et al, Bajpai S
et al, Joshi R et al, also reported the antioxidant property
of Calotropis procera.’>3*

CONCLUSION

Based on the findings of our study, it can be concluded that
ethanolic extract of Calotropis procera root exhibits
antioxidant effect in wistar rats. However, further studies
are required to elucidate the mechanism of this activity.
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