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Abstract

Cytotoxic and antioxidant potential of leaf and bark extracts of two Clerodendrum sps namely C.
phlomidis and C. viscosum was investigated. Solvent extracts hexane, chloroform, acetone and
methanol were tested for their cytotoxic potential using brine shrimp motility assay and antioxidant
potential was ascertained using DPPH and FRAP assays. Cytotoxic activity of all the solvent
extracts was tested at four doses 25, 50,100 and 200ul/ml. All the extracts showed dose dependent
activity. Acetone extract of leaf (C.viscosum) showed significant cytotoxic activity 90.6 % at the
dose of 200microgram/ml whereas chloroform extract of C. phlomidis (bark) showed highly
significant activity to the tune of 95.6% at the highest dose. Thin layered chromatography based 2, 2
diphenyl-1-picrylhydrazyl (DPPH) assay for assessing the antioxidant potential was conducted using
three different solvents, Maximum number of antioxidant bands were obtained in non-polar basic
solvent that is Benzene: ethanol: ammonium hydroxide (90:10:1) (BEA). Quantitative radical
scavenging assay was also conducted and acetone extract of Clerodendrum phlomidis leaf exhibited
significant results at higher doses.
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1. Introduction compared for the cytotoxic as well as

Clerodendrum genus consists of at least 20
important medicinal species. Clerodendrum
viscosum and Clerodendrum phlomidis are a
part of Indigenous system of medicines in a
number of countries such as India, China,
Srilanka and  Australia¥®>.  Clerodendrum
phlomidis commonly known as Agnimatha is a
part of important Ayurvedic formulation known
as Dasmoolarishta®. As evident from the name
root is the main part from which this medication
is derived. Whenever, roots are used as
medicinal part, scarcity of the involved plant
becomes evident as most of the medicinal plants
are collected from the wild®. Clerodendrum
viscosum syn Clerodendrum infortunatum has
been reported to possess anthelmintic and anti
tumor activity®®.

A number of other species like C. inerme, C.
colebrookianum and C. trichotomum have
shown antioxidant activities”®®. Thus, it was
considered worthwhile to explore the antioxidant
potential of these Indian medicinal plants. As
roots are the most popular part used in the
indigenous system of medicine so in this
comparitive analysis leaf and bark extracts were

antioxidant was conducted.

2. Experimentals
2.1 Collection and processing of plants:
Leaves and bark samples of Clerodendrum
viscosum and Clerodendrum phlomidis were
collected from the medicinal germplasm garden
of Regional Plant Resource  Centre,
Bhubaneswar. Samples were deposited in the
herbarium of the institute. Accession number of
the medicinal plants is 291 and 281respectively.
2.2 Solvent extraction: Plant material collected
was dried in shade and made to fine powder
using a mechanical grinder. 50 gms each of leaf
and bark powder was used for preparing the
solvent extracts. Four extracts namely hexane,
chloroform, acetone and methanol were
prepared for both the species using standard
procedures'®
Yield of extracts varied from 1% to 8.6% in
leaves as well as bark extracts.
2.3 Biological evaluation: Extracts of both the
species were subjected to following tests:
1. Cytotoxic active using brine shrimp lethality
assay™®
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2. Qualitative antioxidant activity by thin
layered chromatography based DPPH assay
11

3. Quantitative antioxidant activity using
radical scavenging DPPH' and FRAP
Assays™® For both the tests Ascorbic acid
was used as standard antioxidant.

2.3.1 Cytotoxic activity: Cytotoxic activity was
conducted using brine shrimp lethality assay.
Brine shrimp eggs were incubated in 8% saline
for 48 hrs. Solvent extracts were tested at the
doses of 25 to 200microgram/ml. After 24 hours
live larvae were counted and compared with the
experimental control.
Statistical analysis of all the tests was conducted
using Student’s T test and level of significance
was ascertained for all the tests.
232 TLC based antioxidant activity:
Qualitative testing of antioxidant activity was
done using the standard protocols™. TLC was
conducted using three solvent systems namely
EMW (ethyl acetate: methanol: water in the ratio
of 40.5:4:4), CEF (Chloroform: ethyl acetate:
formic acid in the ratio of 5:4:1) and BEA
(Benzene:ethanol: ammonium hydroxide in the
ratio of 90:10:1). After running of the plate up to
8cms they were dried and were sprayed with
0.2% 2,2, diphenyl-1-picryl-hydrazyl.
Antioxidant bands were detected as yellow spots
against a purple background.
2.3.3 Quantitative antioxidant activity using
radical scavenging DPPH assay: Radical
scavenging DPPH assay were conducted using
the standard protocols'® IC50 of the extracts was
compared with the standard antioxidant ascorbic
acid.

2.3.3Quantitative antioxidant activity using

FRAP assay: Antioxidant activity was analyzed

by Ferric reducing antioxidant power assay as

per the protocol of Ahmed and Beigh®.

Absorbance was read at 593nm. Three replicates

of each sample were taken and data was

analyzed and significance was ascertained.

3. Results and Discussions

3.1 Cytotoxic activity: All the leaf extracts of
Clerodendrum viscosum(CV) were more active
than the extracts of Clerodendrum phlomidis
(CP). Acetone leaf extract of CV showed the
most significant activity (>90%) at the higher
dose of 200microgram/ml  whereas its
counterpart showed mild activity to the tune of
66.67 % (Table 1). In earlier studies with
Clereodendrum infortunatum methanol extracts
have been reported to have significant anti-

inflammatory activities'. Brine shrimp assay
conducted in this study has earlier been reported
as a good biological marker for anti-
inflammatory and anticancer activity’®, thus
from the results it is clear that CV acetone leaf
extract could be a potential lead for the isolation
of active molecule for the above two activities.
Bark extracts of CP were found to be more
potent as compared to the CV, specially the
chloroform extract which exhibited 95.65%
activity at the higher dose(Table 2). A number of
active principles have been isolated from the
methanolic extracts of leaves of CP™, this study
has shown for the first time that chloroform
extract of the bark of the medicinal plant
Clerodendrum phlomidis also holds some
promise for the presence of active principles.

3.2 Antioxidant activity

321 TLC based antioxidant activity:
Methanol extract of bark of both the species
showed a yellow streak in BEA solvent instead
of bands suggesting that number of antioxidant
molecules is so closely situated that they cannot
be counted. Thus in both the species it can be
assumed that maximum number of antioxidant
activity could be found in the methanol extract.
TLC based DPPH antioxidant assay has been
used for other medicinal plants like Terminalia
and Combretum genus and based on the assay
antioxidant molecules like Combretastatin have
been isolated™®. As per Table 3, it is evident that
all the extracts of both the species do have
antioxidant potential, for supporting the same
other two antioxidant assays were also
conducted.

3.2.2 Quantitative antioxidant activity using
radical scavenging DPPH assay: There was
remarkable variation in the antioxidant activity
of the two species, In case of C. phlomidis leaf
extracts acetone extract showed best antioxidant
activity slightly at par with the standard
antioxidant ascorbic acid, where as in case of C.
viscosum leaf extracts, methanol extract showed
best radical scavenging activity (Fig 1). This
study was in confirmation with the earlier study
where ethanolic extract showed better radical
scavenging activity as compared to ether and
chloroform extracts'’ Similar observation was
also true for bark extracts as well (Fig 2).
Antioxidant activity of Clerodendrum genus has
been reported earlier in a number of studies.
Clereodendrum inerme has been reported to be
consisting of phenolic content which is
responsible for the antioxidant activity in the
species’®. Same could be true for the two
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experimental species studied here. Another
species namely Clerodendrum glandulosam has
shown hepatoprotective activity along with anti-
oxidant activity', thus this study is in
confirmation with the results obtained in this
study.

3.2.3 Quantitative antioxidant activity using
FRAP assay: In case of FRAP assay acetone
extract of leaf as well as bark of both the species
showed consistent good results. (Fig 3 and 4).
Thus, in all the antioxidant models polar extracts
had more antioxidant potential. Although in a
number of Clerodendrum species antioxidant
activity has been reported but in most of the
cases the DPPH radical scavenging assay has
been more popular'’*®, This assay has been
successfully used for detecting antioxidant
activity in a number of plants such as
Pimpenella tragioides and Salvia
macrosiphon®. Results of both the assays have
shown almost similar results.

Conclusion

Clerodendrum phlomidis and Clerodendrum
viscosum have very promising cytotoxic and
antioxidant potential and thus, there is a valid
scientific basis for the use of these plants in the
Indigenous system of medicine. Acetone extract
of leaf as well as bark has presented itself as a
promising lead for the isolation of active
principles and need a detailed analysis. Thus,
this study has successfully provided lead for the
chemists to explore the medicinal plants.
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Table 1. Comparative analysis of cytotoxic activity of leaf extracts of C. viscosum and C.

phlomidis
Extract Doses(ul) C. viscosum C.phlomidis
Hexane 25 10.3645.25 14.58+7.22
50 23.14+3.85 13.72+8.98
100 49.76+7.45 35.71+18.23
200 63.28+8.39 37.82+4.68
Chloroform 25 23.80+4.36 18.75+8.84
50 36.83+5.90 39.21+14.80
100 48.02+6.14 48.60+ 0.00
200 63.14+7.41 39.17+5.73
Acetone 25 24.33+8.47 25.53+16.06
50 31.9149.15 27.58+35.84
100 42.1849.33 57.14+ 0.00
200 90.65+£12.94* 66.67+ 0.00
Methanol 25 14.76+8.82 32.35+£13.48
50 26.08+8.62 25.00£17.68
100 68.71+5.67 50.00+0.00
200 72.22+4.81 69.56+7.53
Table 2. Comparative analysis of cytotoxic activity of bark extracts of C. viscosum and C.
phlomidis
Extract Doses(pl) C. viscosum C.phlomidis
Hexane 25 2.17+0.00 10.00+14.14
50 8.51+7.38 39.98+24.01
100 18.18+0.00 78.54+21.46
200 86.84+12.06 91.29+15.07
Chloroform 25 25.56+8.06 10.00+14.14
50 21.04+22.38 39.98+12.00
100 31.39+0.00 78.54+0.00
200 42.86+20.20 95.65+7.54**
Acetone 25 12.77+4.93 23.53+10.19
50 23.66+16.46 41.67+26.02
100 42.82+9.90 62.50+17.68
200 61.90+£16.49 47.82+18.45
Methanol 25 38.23+8.82 30.43£15.06
50 44.11+18.37 44.44+9.62
100 25.00+0.00 64.28+6.19
200 75.00+35.35 75.00£2.50
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Table 3: TLC based antioxidant activity of medicinal plants Clerodendrum viscosum and
Clereodendrum phlomidis

Solvent Solvent Extract C. viscosum C. phlomidis

Leaf Bark Leaf Bark

Benzene:ethanol: Hexane 2 9 3 6

ammonium hydroxide Chloroform 5 6 9 4

90:10:1 (BEA) Acetone 6 3 4 6
Methanol 2 Infinite 2 Infinite

Chloroform: ethyl Hexane 1 2 2 3

acetate: formic acid Chloroform 4 5 6 8

5:4:1 (CEF) Acetone 4 3 1 7

Methanol 3 4 3 2

Ethyl acetate: methanol: Hexane 1 1 2 1

water 40.5:4:4(EMW) Chloroform 1 6 5 3

Acetone 2 5 1 3

Methanol 3 1 2 0

Figure 1: Comparative analysis of antioxidant activity of C. phlomidis and C. viscosum leaf
extracts(DPPH radical scavenging assay)
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Figure 2: Comparative analysis of antioxidant activity of C.phlomidis and C. viscosum bark
extracts (DPPH radical scavenging assay)
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Figure 3. Comparative analysis of antioxidant activity of C. phlomidis and C. viscosum leaf
extracts (FRAP assay)
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Figure 4: Comparative analysis of antioxidant activity of C.phlomidis and C. viscosum bark
extracts (FRAP assay)
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