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Natural products have been playing a vital role in protection against different diseases since ancient times.
Many medicinal plants are still unexplored about their medicinal values scientifically, but they are still
used in traditional medicine. The current study was aimed to explore and evaluate the phytochemical
constituents, antioxidant activity against different free radicals with in vitro methods and in vivo methods
using albino Wistar rats and hepatoprotective activity against ethanol-induced liver toxicity. The extracts
of Aerides odorata show sterols, terpenoids, glycosides, saponins, flavonoids, tannins, phenols, alkaloids,
quinones and the absence of amino acids and oils. The hydroalcoholic extract had showed presence of
more phenolic and alkaloid contents compared to ethyl acetate and hexane extracts of Aerides odorata.
The extracts of Aerides odorata had shown antioxidant potentiality in both in vitro and in vivo studies. The
extracts had more inhibition in reducing 2,2-diphenyl-1-picrylhydrazyl and almost the same potentiality in
altering antioxidant enzymes levels. The extracts of Aerides odorata had shown concentration-dependent
hepatoprotective activity. However, it is moderate as compared with the standard drug Liv 52. The
hydroalcoholic extracts had more activity compared to ethyl acetate extract. The activity is more in the
reduction of free radicals but is lower in the reduction of hepatoprotection. The compound in Aerides
odorata may act synergistically or individually in controlling both activities. Further studies are worthful
in the evaluation of different biological activities and the isolation of individual bioactive compounds.
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Natural Products (NPs) have been used in Traditional
Medicine (TM) to treat different diseases around the
world3. TMS is the basis for today's Modern Medicine
(MM)4¢1, The Medicinal Plants (MPs) contribution to
NPs and MM development was crucial”™. Different
MPs have been mentioned in different TMs such
as Indian Ayurveda, Chinese TM, Unani medicine,
Korean TM, Kampo etc.!'1%12] The presence of
chemical constituents' diversity in different MPs plays
a pivotal role in developing new bioactive compounds
over the past few decades against different diseases™®!.
However, the emerging of new diseases challenging
human survival and demanding new bioactive moieties
to fight against them™!3!. The applications of new
modern technologies in chemical screening, synthesis,
pharmacological, pharmacodynamics will help develop
new efficient drugs from NPs!!+13,

Many MPs are available around the world and have
been using in TM!!%. Some have been scientifically
proven about their biological activities and isolated
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bioactive molecules®!>!%.  However, there were
still many MPs have not been reported about their
activities!!”. The primary evaluation of biological
activities was critical in initial screening about their
medicinal use because isolation and development
of new bioactive molecules is not an easy process.
It has needed more detailed studies as per regulatory
guidelines for human usage!'*'®!. Aerides odorata (A.
odorata) is one such medicinal plant; there were little
research works have done on it about its medicinal
values. Therefore, the current research was aimed to
evaluate its phytochemical constituents, antioxidant
and hepatoprotective activities.

A. odorata is a sub-tropical and tropical habitat
plant belongs to the Orchidaceae family (fig. 1). It
is commonly known as fragrant fox bush orchid, is
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large to giant shape with very stout drooping branches
and produces highly fragrant blossoms!. There is
literature evidence used in TM, such as in the treatment
of inflammation, pneumonia, dyspepsia, fractures,
tuberculosis, joint pains and wound healings!'*2%!,
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Fig. 1: Aeridesl-odo’r.ata pl;nt |
MATERIALS AND METHODS

Chemicals and reagents:

The chemicals and reagents used in the current study
were analytical grades. The diagnostic kits used in
the study were purchased from Span Diagnostics Ltd,
Gujarat, India. The standard drugs ascorbic acid, Trolox
were from Sigma Aldrich Co. The standard drug for
hepatoprotective activity, Liv 52, was purchased from a
local medical shop.

Preparation of plant extracts:

The plant material A. odorata (Voucher specimen
number:23343) was collected at Araku valley region,
Visakhapatnam, and was authenticated by Prof. S. B.
Padal, Department of Botany Andhra Pradesh, India.
The collected aerial parts were cleaned under running
tap water to remove debris and were shade dried.
The dried material was made in bristly powder. The
powder was used for extraction by maceration process
successively using ethyl acetate and hydroalcoholic
(70 % ethanol in water v/v) [A4. odorata Ethyl Acetate
Extracts (AOEAE) and A. odorata Hydroalcoholic
Extract (AOHAE)]. The collected solvents evaporated
using rotavap, and extracts were stored in a desiccator
for further usage.
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Phytochemical analysis:

The collected extracts were analyzed to explore
extracts' chemical profile using standard phytochemical
tests qualitatively™'*? and quantitatively quantified the
alkaloids and phenolics.

Quantification of phenolic and alkaloid contents:

Phenolic content analysis: The phenolic content
was analyzed using Folin-Ciocalteau Reagent (FCR)
as described in the method by Singleton et al.'**!. The
method is the colourimetric method, based on chemical
reduction of reagent mixture contains tungsten and
molybdenum. To the extract (mg/ml) add FCR (5 ml)
and after the 30 min incubation time, colour (blue) of
the reaction mixture measured at 760 nm, presence of
phenolic content will enhance the absorbance and was
calculated against the standard graph of gallic acid and
expressed as gallic acid equivalents (mg/g)??. The
results were showed as mean+ Standard Error of Mean
(SEM) (n=3).

Alkaloid content analysis: The alkaloid contents
of selected plant extracts were quantified by the
spectroscopic method as described by Shamsa et
al.? using Bromocresol Green (BCG) solution. The
procedure was to 1 ml plant extracts dissolved in 2 N
hydrochloric acid (mg/ml) add 5 ml BCG solution in
a separation funnel and 5 ml of phosphate buffer and
mixed well. After, the complex formed was extracted
(separated) in chloroform (5 ml). The absorbance of
chloroform (yellow colour) was measured at 470 nm
against the standard graph atropine®?. The results were
showed as mean+SEM (n=3).

In vitro antioxidant activity:

The Invitro antioxidant activity of selected plant extracts
was evaluated on superoxide, hydroxy, 2,2-diphenyl-
I-picrylhydrazyl (DPPH)™?, hydrogen peroxide
(H,0,)*! free radicals and reducing antioxidant power
using ferric ion®l. The extracts were dissolved in
Dimethyl Sulphoxide (DMSO) for easy solubility. The
experiments results were presented as meantSEM.
The Percentage Inhibition (PI) was calculated as
PI=(A-A|)/A <100 (A: Absorbance of control; A:
Absorbance of plant extract or/and Ascorbic acid). The
50 % inhibition of concentrations (IC,, values) were
calculated as a graph plotted with a concentration on
X-axis and percentage inhibition on Y-axis.

Superoxide free radical scavenging activity:

Superoxide free radical scavenging activity was
September-October 2022
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assessed as per the method described by Mc Cord et
al.?7, This is a spectroscopic method, evaluating the
absorbance of light at 560 nm of a solution contain
generated superoxide free radicals' riboflavin with
Nitroblue Tetrazolium (NBT) reduction of colour with
different concentrations of extracts (20-320 pug/100 pl).
The ascorbic acid was used as a positive control and the
values were measured against the corresponding blank.

Hydroxyl free radical scavenging activity

Hydroxyl scavenging activity of selected plant extracts
were carried out by the procedure described by Elizabeth
et al.?¥. The method was measuring the absorbance of
thiobarbituric acid reactive substances at 532 nm from
the reduction of generated hydroxyl radicals through
the Fenton reaction mixture (Fe*’/EDTA/H,O, system).

DPPH free radical scavenging activity:

The DPPH free radical scavenging activity was
measured using the procedure Braca er al®. The
procedure was measuring the absorbance of alcoholic
DPPH (0.004 %) (blue colour to yellow colour) after
the addition of 0.1 ml of testing extracts/ascorbic acid
at different concentrations.

H,0, scavenging activity:

H,O, scavenging activity was measured using the
method described by Ruch et al.B% The method is
measuring the absorbance of the reaction mixture at
230 nm containing 0.1 ml of plant extract, 0.3 ml of 50
mM phosphate buffer and 0.6 ml of 2 mM H,0, against
the blank!*.

Reducing antioxidant power assay:

The reducing antioxidant power of extracts was
measured with the spectroscopic method described by
Benzie et al*® using Trolox as a standard drug. The
method is measuring colour complex absorbance at
593 nm for the reduction power of extracts at different
concentrations from Fe*" (colourless) to Fe* (blue
colour) against the blank.

In vivo antioxidant activity:

The In vivo antioxidant activity was studied using
albino Wistar rats of either sex weighing from 200-250
g around 60-90 d aged. During the course of the study,
animals were maintained under controlled conditions
(12 h light/dark cycle, 24+2°, 40 %-70 % relative
humidity) by supplying sufficient food and water.
Prior to starting an antioxidant activity on animals, the
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extracts were tested for their toxicity as per Organization
for Economic Cooperation and Development (OECD)
guidelines 420 with 1000 and 2000 mg/kg body weight
(b.w.) on overnight fasting animals using four groups
(n=6 each group) and observed at regular intervals
for any changes in animals such as skin, morbidity,
aggressiveness, oral secretions, sensitivity, pain,
respiratory problems and finally mortality. The animal
studies were approved by the institutional ethical
committee of Santhiram Medical College and General
Hospital (897/PO/RE/S/05/CPCSEA)

After the toxicity study, animals were divided into
seven groups (n=6). Group I served as control received
distilled water (0.5 ml), groups II to IV received ethyl
acetate extract (100-400 pg/ml) and groups V to VII
received hydro-alcoholic extract (100-400 pg/ml) of
A. odorata for 21 d administered orally using metal
oropharyngeal cannula. 24 h after the last dosage,
blood was collected from animals using direct cardiac
puncture under isoflurane anaesthetic condition to get
serum through a centrifuge at 2500 rpm for 15 min to
measure lipid peroxidation, estimation of Superoxide
Dismutase (SOD) and catalase activity!32,

Lipid peroxidation:

Lipid peroxidation was determined as per Draper et
al.¥ procedure by measuring the Thiobarbituric Acid
Reactive Substances (TBARS) and Malonaldehyde
(MDA) in serum™. The procedure was, serum was
deproteinized by the addition of trichloroacetic acid and
thiobarbituric acid and added 0.1 ml of testing extract,
and then the mixture was heated for 30 min in a water
bath. After cooling, the mixture was centrifuged at
2000 rpm for 10 min, the absorbance of the supernatant
(TBARS) at 535 nm spectrophotometrically
against blank. The concentration of TBARS was
calculated using the molar extinction coefficient of
malondialdehyde (1.56x103mol/l/cm) and results were
expressed in nmol/mg of protein.

SOD estimation:

SOD activity was determined by method Sun et al.*¥
by xanthine-xanthine oxidase system for production of
superoxide flux and NBT for their production. The SOD
was measured by the degree of inhibition of enzyme
activity after the addition of plant extracts against blank
and results expressed as U/mlB4,

Catalase activity:

The  catalase activity was  carried  using
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spectrophotometrically as per Atawodi method. The
method was to measure the absorbance of hydrogen
peroxide at 240 nm from a mixture contains serum,
potassium phosphate buffer, 30 mM H,O, and testing
extracts against blank after 30 min incubation!**!.

Hepatoprotective activity:

The hepatoprotective activity of 4. odorata extracts
was carried on ethanol-induced liver toxicity as per
the method described by Shukla ef al.*¢. The animals
were divided into nine groups (n=6); Group I is control
treated with drug vehicle (2 % v/v tween 80); Group II
is toxic- administered with ethanol 3.76 g/kg p.o. twice
a day; Group III treated with Liv 52 (25 mg/kg); Groups
1V, V, VI treated with AOEAE at 100, 200 and 400
mg/kg b. w. respectively for 21 d after 1 h of ethanol
administration and Groups VII, VIII, IX treated with
AOHAE at 100, 200 and 400 mg/kg b. w. respectively
for 21 d after 1 h of ethanol administration.

On the 22" d, blood was collected from all the
group animals through retro-orbital puncture under
isoflurane anaesthetic condition. After collection
of blood, immediately serum was separated for
estimation of liver profile enzymes such as aspartate
Aminotransferase (AST), Alanine Transaminase (ALT),
Alkaline Phosphatase (ALP), Total Protein (T.Ptn), and
Total Bilirubin (T.Bil) using diagnostic kits on semi-
autoanalyzer. Later, the animals were sacrificed and

collected liver, stored in 10 % formalin solution for
histopathological studies.

Statistical analysis:

The results of in vivo activity were analyzed by One-
Way analysis of variance with Dunnett's multiple
comparisons with the control group. The enzyme
levels of hepatoprotective activity were presented
as mean+=SEM and liver protection as the percentage
with the below formula. The significance was analyzed
with two-way ANOVA followed by Dunnett's multiple
comparison test.

Percentage Protection= (Levels in toxic group-Levels
in the test group)/ (Levels in toxic group-levels in the
control group)>*100

RESULTS AND DISCUSSION

The phytochemical analysis of A. odorata extracts
(AOEAE and AOHAE) showed the presence of different
phytochemical constituents and variation between
extracts. Both extracts of A. odorata shows the presence
of sterols, terpenoids, glycosides, saponins, flavonoids,
tannins, phenols, alkaloids, quinones and the absence of
amino acids, oils. The AOEAE shows the presence of
carbohydrates, but AOHAE gave a negative result (Table
1). The quantification of phenolic and alkaloid contents
of both extracts was carried and found AOHAE has more
contents than AOEAE (Table 2).

TABLE 1: PHYTOCHEMICAL ANALYSIS OF Aerides odorata EXTRACTS

Name of the extract

Name of the phytoconstituent

Ethyl acetate

Hydroalcoholic

Sterols
Terpenoids
Glycosides
Saponins
Flavonoids
Tannins
Carbohydrates
Alkaloids
Amino acids
Oils
Quinones
Phenols

Note: +: Present; -:Absent

TABLE 2: PHENOLIC AND ALKALOID CONTENTS OF Aerides odorata EXTRACTS

Name of the Extract

Name of the Component (mg/g)

Ethyl acetate

Hydroalcoholic

Total phenols
Total Alkaloids

17.05+0.25
16.15+0.15

20.79+0.33
23.57+0.44
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The extracts of 4. odorata evaluated for their antioxidant
potentiality using standard in vitro methods on different
free radicals such as superoxide, hydroxyl, DPPH,
H,0,, reducing power assay and with in vivo method
on rats by estimation of antioxidant enzymes' levels
such as SOD, catalase and malonaldehyde compound
indicate the oxidative damage in the body through lipid
peroxidation. The extracts have shown concentration-
dependent Percentage Inhibition (PI) and enhancement

in antioxidant enzymes' levels.

Both the extracts of A. odorata possess variation in
inhibition of different free radicals, and AOHAE had
shown better potentiality compared to AOEAE. The
extracts showed better PI inhibition at maximum
concentration, i.e., 320 pg, and as concentration
increases, PI was increased. The PI of AOEAE and
AOHAE at 320 pg on superoxide free radical was
59.67+0.88 and 76.00+1.15 with IC,  values 220.94
png and 135.63 pg (Table 3 and fig. 2). The PI of both
extracts on hydroxyl free radical was 55.00+1.73 and
79.00+2.08 at 320 ug with IC, values 274.9 ug and
131.25 pg (Table 3 and fig. 3).

The PI on DPPH free radical of AOEAE and AOHAE
at 320 pg was 69.67+1.20 and 83.67+0.88 with IC50
values 140.73 pg and 104.27 ug (Table 3 and fig. 4).
The PI on H,0O, generated free radicals of AOEAE and
AOHAE at 320 ug was 76.33+0.88 and 73.00£1.15
with IC50 values 141.46 pg and 133.44 ug (fig. 5).
The PI of AOEAE and AOHAE at 320 pg on reduction
assay was 68.33+1.45 and 65.33+1.76 with IC,  values
175.00 pg and 188.13 pg (fig. 6).

100
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50 1
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Percentage of Inhibition

204
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The free radicals are generated in the body as by-
products of different metabolisms, and they will react
with other stable molecules to stabilize themselves. In
this process, they are causing oxidative stress by reacting
with different cellular components such as lipids,
proteins, nucleotides and other macromolecules!7-],
During oxidative stress, the levels of the oxidative
enzyme will increase, and antioxidant enzymes levels
will decrease %, and the cellular component damage
will occur through lipid peroxidation, i.e., increased
levels of TBARS levels indicated by MDAM! 42, The
antioxidant activity of A. odorata extracts results
showed that good inhibition of free radicals in in vitro
study against tested free radicals and in in vivo study
results supports the in vitro results with their capability
in ameliorating the levels of the antioxidant enzyme,
1.e., rise in catalase and SOD levels and decrease the
cellular component damages in the body (Tables 3 and
4). The catalase and SOD are different enzymes involve
in the decomposition of free radicals such as catalase
reduces the hydrogen peroxide, and other free radicals'
production in aerobic and anaerobic metabolisms. The
increased levels of SOD reduce the superoxide and its
conversion to hydroxyl and oxygen-free radicals. The
MDA is an endogenous compound present in the body
indicates the toxicity level due to lipid peroxidation
in a healthy individual. In the current study, the MDA
level was reduced as the dose was increased and
indicated that, extracts of 4. odorata reduced the lipid
peroxidation and its' toxicity.

0 T T
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Fig. 2: Percentage inhibition of Aerides odorata extracts and ascorbic acid on superoxide free radical; (mmm): Ascorbic acid; (m==): Ethyl

acetate extract; ( m=m): Hydro-Alcholic extract
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Fig. 3: Percentage inhibition of Aerides odorata extracts and ascorbic acid on hydroxyl free radical; (mmm): Ascorbic acid; ( ===): Ethyl
acetate extract; (===): Hydro-Alcholic extract

TABLE 3: IC,, VALUES OF Aerides odorata EXTRACTS ON DIFFERENT FREE RADICALS

IC,, Value (ug)

Name of the Name of the free radical
extract/compound

Superoxide Hydroxyl DPPH H,0, Reducing power
AOEAE 220.94 274.9 140.73 141.46 175.00
AOHAE 135.63 131.25 104.27 133.44 188.13
Ascorbic acid 79.48 73.36 73.65 85.31 N/AP
Trolox N/AP N/AP N/AP N/AP 72.19

Note: AOEAE: Aerides odorata Ethyl Acetate Extract; AOHAE: Aerides odorata Hydro-Alcoholic Extract; N/AP: Not Applicable.
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304
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0 50 100 150 200 250 300 350
Concentration (ug/100uL)

Fig. 4: Percentage inhibition of Aerides odorata extracts and ascorbic acid on DPPH free radical; ( === ): Ascorbic acid; ( === ): Ethyl
acetate extract; ( ==m=): Hydro-Alcholic extract
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Fig. 5: Percentage inhibition of Aerides odorata extracts and ascorbic acid on hydrogen peroxide free radical; ( === ): Ascorbic acid;
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Fig. 6: Concentration dependent free radical reducing power activity of Aerides odorata extracts; (mmm): Ascorbic acid; ( msm): Ethyl

Percentage of Inhibition
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acetate extract; (m=m): Hydro-Alcholic extract

TABLE 4: ENZYMATIC LEVELS IN DIFFERENT GROUPS DUE TO THE EFFECT OF Aerides odorata

EXTRACTS AT DIFFERENT DOSES

150

200

250

Concentration (pg/100uL)

T
300

350

Name of the

Name of the enzyme

extract/compound Catalase (umol/mg protein) MDA (nmol/mg protein) SOD (unit/ml)
Control 20.83+0.95 0.103+0.03 11.05+0.28
AOEAE 100 mg/Kg 23.67+0.56* 0.098+0.00" 14.00+0.26™
AOEAE 200 mg/Kg 40.00+1.06* 0.090+0.00" 17.87+0.31™

AOEAE 400 mg/Kg
AOHAE 100 mg/Kg
AOHAE 200 mg/Kg
AOHAE 400 mg/Kg

76.50+0.89*
26.67+0.80*
46.67+0.42**
85.33+1.56™

0.078+0.001*
0.095+0.001*
0.084+0.001**
0.067+0.001**

23.23+0.37*
16.90+0.30"
22.03+0.22"
30.30+0.45*

Note: ns=Non significant; *: p<0.05; **: p<0.01 Vs. control group
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The extracts of 4. odorata had no signs of mortality
and physio-psychological changes at tested doses 1000
mg/kg b. w. and upper dose 2000 mg/kg b. w. on tested
animals under observation of 14 d. Then, the extracts
of A. odorata were used for in vivo studies at different
concentrations. The hepatoprotective activity of A.
odorata was evaluated using an ethanol-induced liver
toxicity model®®. Nowadays, liver diseases are one
of the major causes of the worlds' mortality rate!*’.
Livery diseases are very common in people who are
consuming alcohol™#), some liver diseases are due to
infections and some are due to inadequate or chronic
usage of medicines' side effects!*’). Both extracts of 4.
odorata had shown hepatoprotective activity along with
the standard drug Liv 52. The group I served as control
and the liver biomarker enzymes levels (AST, ALT,
ALP, T.Pth and T.Bil) were found normal, group II as
negative control and the liver biomarker enzyme levels
were abnormal as it treated with the alcohol. Group 111
was treated with both alcohol and standard drug Liv

52 and found it restored the changed enzyme levels to
almost normal with Percentage Protection (PP) 92.23
% on AST, 90.38 % on ALT, 92.63 % on ALP, 92.31
% on T.Ptn and 89.35 % on T.Bil. The groups IV, V,
VI and groups VII, VIII, IX were treated with ethanol
and different concentrations of AOEAE and AOHAE.
Both the extracts had shown concentration-dependent
protection on altered liver enzyme levels. The extract
showed higher protection at 400 mg/kg b.w. Among
both extracts, AOHAE had shown better activity and
is less compared with standard drug Liv 52. The PP
of AOHAE at 400 mg/kg b.w was 35.63 % on AST,
37.13 % on ALT, 36.59 % on ALP, 34.57 % on T.Ptn
and 38.46 % on T.Bil (Table 5 and fig. 7).

The histopathological studies (fig. 8) were clearly
reveals that, the extracts of 4. odorata possess the
moderate to significant hepatoprotectective activity
as standard drug Liv 52 at different dosess. The two
extracts of 4. odorata had showed different pathological
and physiological conditions on treated animals on
ethanol-induced liver toxicity.

TABLE 5: LIVER BIOMARKER ENZYMES LEVELS IN DIFFERENT GROUPS IN HEPATOPROTECTIVE

ACTIVITY OF Aerides odorata EXTRACTS

Name of Enzymes

Name of the Drug

AST ALT ALP . T. Ptn
(U/L) (U/L) (UL) T. Bil (mg/dl) (gm/dl)
GROUP-|
Control (Drug 85.00+1.03 46.33+1.28 129.00+0.82 0.24£0.01 6.97+0.07
Vehicle)
GROUP-I 327.33:2.16 159.00+0.63 483.83+2.47 2.17+0.06 4.15+0.05
Ethanol
GROUP-III 103.83+0.65 57.17+0.60 155.17+1.42 0.39:0.04 6.67+0.08
(Liv 52 25 mg)
GROUP-IV
AOEAE (100 me) 318.670.88 154.00+1.06 470.67+0.99 2.10:0.04 4.27+0.05
GROUP-V
AOEAE. (200 me) 309.67+1.17 148.33+0.76 452.17+1.76 2.00:0.04 4.40+0.05
GROUP-IX
ORAE (400 me) 277.00+3.04 134.67+0.95 407.83+2.56 1.80£0.05 4.73+0.04
GROUP-VII
AOHAE (100 ma) 303.67+1.20 148.67+0.84 448.33+1.52 1.97+0.06 4.40+0.07
GROUP-VIILAGHAE 52 g3,1.87 133.33+0.84 406.67+2.42 1.77+0.06 4.70+0.04
(200 mg)
GROUP-IX 241.0+1.51 117.17+1.05 354.00+1.93 1.50+0.04 5.23+0.06

AOHAE (400 mg)

Note: The results were expressed as mean+SEM
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Fig. 7: Percentage protection of Aerides odorata extracts at different doses and Liv 52 on Ethanol-induced liver toxicity. Results were
analyzed with Two-way analysis of variance followed by Dunnett's multiple comparison test with control group; ***p<0.001; **p<0.01;
*p<0.05; ns=Non significant; (mmm: Liv 52; (mmm: AOEAE 100 (mg/kg b. w.); (mmm®: AOHAE 100 (mg/kg b. w.); (mmm): AOEAE 200
(mg/kg b. w.); (mmm): AOHAE 200 (mg/kg b. w.); (mml ): AOEAE 400 (mg/kg b. w.); = ):AOHAE 400 (mg/kg b. w.)

ra

Fig. 8: Histopathological studies of Aerides odorata extracts at different doses and Live 52 on Ethanol-induced liver toxicity; A) Nor-
mal portal triad with bile duct, hepatic artery and portal vein clearly appear in control group (Group-I); B) Sinusoidal dilatation and
degeneration of hepatocytes and foci of centri lobular necrosis with infiltration of inflammatory cells appear in toxic group (Group-
II); C) Hepatocytes are appeared normal at centri lobular region in standard (Liv 52) treated group (group-III); D) Moderate to
severe vacuolar or fatty degeneration of hepatocytes were observed in AOEAE 200 mg/kg b.w. treated group (group V); E) Controlled
hepatocytes degeneration was observed in AOEAE 400 mg/kg b.w. treated group (group VI); F) Moderate peri billary fibrosis along
with hepatocytes degeneration was observed in AOHAE 200 mg/kg b.w. treated group (group VIII); G) Mild infiltration of inflamma-
tory cells in peri billary region of liver was observed in AOHAE 400 mg/kg b.w. treated group (group IX).
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The current study results reveal the presence of
different bioactive phytochemicals in A. odorata,
hydro-alcoholic extract possesses more phenolic and
alkaloid contents and extracts had antioxidant and
hepatoprotective potentiality as standard drugs ascorbic
acid and Liv 52. As earlier said, there is a need to search
for new bioactive compounds with scientific evidence;
it needs basic research, which is very important to
provide preliminary information. A. odorata is one of
the MPs which is not explored in its basic research and
it possesses different medicinal value and there are few
scientific reports. The current study provides useful
knowledge on its biological potentiality.

There were previous reports on different MPs about their
biological activities and isolated bioactive compounds
against various diseases including antioxidant and
hepatoprotective. As the presence of phenolics,
alkaloids and other compounds in the A. odorata, the
same molecules are explored in different MPs about
their antioxidant and hepatoprotective activities! %,
The potentiality of this plant may be because of
such molecules are present in it. The phytochemical
compounds in 4. odorata may be effective as single
compounds or work synergistically against free radicals
and hepatic injury due to ethanol. The plant extracts
of A. odorata had showed moderate potentiality in
biological activity and may be these extracts are not be
useful as complete herbal drugs. But, the identification
of individaul molecules may act as potential bioactive
compounds. The ethanol consumption damages the
liver gradually as initially with fatty liver, middle
stage as liver inflammation, and finally as alcoholic
cirrhosis. At these stages, there are reports about the
role of increased levels of free radical in the body also
damages the hepatic tissue structure and enhances
the lipid peroxidation which plays a vital role in liver
damagel**1, However, the extracts of A. odorata had
shown potentiality in control of free radicals and from
ethanol-induced hepatotoxicity. The standard drug Liv
52 is a herbal drug that is widely using against liver
protection and reported about its capacity in reduction
of oxidative stress and have enhancing compounds in
control against livers ethanol-induced damagel®?. The
main components of Liv 52 herbal drug were chicory
and caper bus, these components were already proven
about their potentiality against oxidants and protect
the liver damage by decreasing MDA levelsP>3], As
these components of Liv 52 possess phytochemical
componets flavonoids®*!. The outcome of the current
study supports that may be the presence of similar or
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new compounds in 4. odorata as in Liv 52 were fight
against free radicals and hepatotoxicity synergistically
or individually.

The current study aimed to evaluate the antioxidant
and hepatoprotective potency of A. odorata against
different free radicals and ethanol-induced liver toxicity
and found the extracts of A. odorata possess effective
antioxidant activity and moderate hepatoprotective
activities compared to standard drugs. The results
provide scientific evidence to traditional medical usage
of A. odorata and the presence of different bioactive
compounds in it. Further studies are worthful in the
investigation of the mechanism of action and isolation
of pure bioactive compounds from it and are undergoing
in our lab about its other biological activities and
bioactive compounds isolation.
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