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Objective: To assess the In vivo antioxidFant and hepatoprotective activity of methanolic extract
of Daucus carota (D. carota) seeds in experimental animals. Methods: Methanolic extracts
of D. carota seeds is used for hepatoprotection assessment. Oxidative stress were induced in
rats by thioacetamide 100 mg/kg s.c, in four groups of rats (two test, standard and toxic control).
Two test groups received D. carota seeds extract (DCSE) at doses of 200 mg/kg and 400 mg/kg.
Standard group received silymarin (25 mg/kg) and toxic control received only thioacetamide.
Control group received only vehicle. On the 8th day animals were sacrificed and liver enzyme like
serum glutamic pyruvic transaminase (SGPT), serum glutamic—oxaloacetic transaminase (SGOT)
and alkaline phosphatase (ALP) were estimated in blood serum and antioxidant enzyme like
superoxide dismutase (SOD), catalase (CAT), glutathione reductase (GRD), glutathione peroxidase
(GPX), glutathione—S—transferase (GST) and lipid peroxidation (LPO) were estimated in liver
homogenate. Results: A significant decrease in SGPT, SGOT and ALP levels was observed in all
drug treated groups as compared to thioacetamide group (P < 0.001) and in case of antioxidant
enzyme a significant (P < 0.001) increase in SOD, CAT, GRD, GPX and GST was observed in all
drug treated groups as compared with thioacetamide group. But in case of LPO a significant (P
< 0.001) reduction was observed as compared to toxic control group. Conclusions: DCSE has

contributed to the reduction of oxidative stress and the protection of liver in experimental rats.

1. Introduction

In oxidation process highly reactive and harmful chain
reactions of oxygen species are generated, causing damage
to living organism. The oxygen centered free radicals
and other reactive oxygen species (ROS), which are
continuously produced has resulted in cell death or tissue
damage. This oxidative damage caused by free radical
is related to pathogenesis of many chronic degenerative
diseases like cancer, diabetes, neurodegenerative disease,
atherosclerosis, cirrhosis, malaria and AIDS[1l. Reactive
oxygen species including superoxide free radical, hydrogen
peroxide, hydroxyl free radical and singlet oxygen play a
key role in the oxidative damage of these diseases. This in
turn resulted in DNA mutation, protein inactivation, rapid
peroxidation and cell deathl2l.

Antioxidant is a molecule which terminate the chain
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reaction by removing free radical intermediates. Plants
and animals maintain complex system of multiple type
of antioxidant. The natural plant based antioxidants have
played an important role in the maintenance of human
health for the past three decadesl3l

Daucus carota (D. carota) Linn commonly known as
“Carrot” belongs to the Family Apiaceae (Umbelliferae) and
is cultivated almost all over the world as a useful vegetable.
The plant has undergone extensive phytochemical studies
and a large number of active ingredients have been
isolated. These include volatile oils, steroids, triterpenes,
carbohydrates, glycerides, tannins, flavonoids, amino acid,
carotene and hydro carotenel4l. Pharmacological studies
showed that D. carota exhibit antifertility, hypoglycaemic,
hepatoprotective and aphrodisiac activity. Recently two new
guaiane—type sesquiterpenoids containing an interesting
epoxy unit, daucuside and daucusol were isolated from
the fruits of D. carota L and fresh juice extract of D. carota
seeds is used for the treatment of leukemials.6l. D. carota is
also used as a noval model to evaluate the effect of light on
carotenogenic gene expression and carrot seed oil exhibits
both smooth—-muscle relaxant and vasodilatory action in
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isolated animal organ studies|7.81.

The objective of present study was to evaluate the
hepatoprotective activity of methanolic extract of D. carota
seeds extract in rats.

2. Materials and methods
2.1. Plant material

Carrot seeds were collected from Ooty, Tamilnadu. The
plant was identified by a botanist, and voucher specimen
was deposited in the department of Botany, Bharathiya
University, Coimbatore. After authentication, seeds were
cleaned and milled into coarse powder by a mechanical
grinder.

2.2. Preparation of seeds extract

Powdered seeds (2 kg) were extracted with 95 % methanol
using a Soxhlet apparatus. The methanolic extract was
filtered and concentrated by distillation process. A brownish
green colored residue was obtained (yield 6.79 % w/w) and was
kept in a desiccators. This methanolic extract of D. carota
seeds extract (DCSE) was used for further experimants.

2.3. Experimental animals

Healthy, adult male rats of Wister strain, weighing (180 + 5)
g were obtained from animal house, IRT Perundurai medical
college, Erode, Tamilnadu, India. The animals were kept in
a well-ventilated room and they were exposed to 12 hours
day and 12 hours night cycle with a temperature between
(20 £ 2) °C. The animals were housed in spacious, hygienic
polypropylene cages during the course of the experiment.
The animals were fed with water and mice pellet feed
(M/s. industan Lever Ltd., Mumbai) ad libitum. All the
experimental procedures and protocols used in this study
were reviewed by institutional animal ethics committee
(NCP/TAEC/PG-05/2009) and were in accordance with the
guidelines of the CPCSEA.

2.4. Drugs and chemicals

Silymarin (Silybin 140) was purched from Microlabs
Limited, Goa and Thioacetamide from Lova Laboratories Pvt.
Ltd., Mumbai. All others chemicals used in this study were
of analytical grade.

2.5. Experimental design

Rats were randomly divided into five groups of six animals
each and each group was kept in a separate cage. All the
groups were treated orally for 7 days[9l.

Group I served as normal control and was treated with
vehicle (0.5% carboxyl methyl cellulose). Group IT served as
toxin control and treated with vehicle (thioacetamide 100
mg/kg, s.c.). Group III served as standard and was treated
with silymarin 25 mg/kg. Group TV was treated with 200 mg/
kg DCSE by suspending in 0.5% carboxyl methyl cellulose.
Group V was treated with 400 mg/kg DCSE by suspending in
0.5% carboxyl methyl cellulose.

On the 6th day, rats of group II, III, IV and V were treated
with a single dose of thioacetamide (100 mg/kg, s.c.) as 2 % w/
v solution in double distilled water.
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2.6. Biochemical estimation

On the 8th day, the rats were anesthetized with light ether
anesthesia and blood samplings were performed by cardiac
puncher. The collected blood samples were allowed to
clot for 45 min at room temperature. Serum was separated
by centrifugation at 4000 rpm for 20 min. Serum enzymes
like serum glutamic pyruvic transaminase (SGPT), serum
glutamate oxaloacetate transaminase (SGOT) and alkaline
phosphatase (ALP) values were evaluated(10.11].

For the determination of antioxidant enzymes, liver
was dissected out, washed in the ice—cold saline, and
homogenate was prepared in 0.1 M Tris—HCI buffer (pH 7.4).
The homogenate was centrifuged and supernatant was used
for the assay of antioxidant enzymes, namely glutathione
peroxidase (GPX)l12], glutathione S—transferase (GST)[13],
glutathione reductase (GRD)[14], Superoxide dismutase
(SODI15], catalase (CAT)16], and lipid peroxidation (LPO)[17]
are estimated.

2.7. Histopathological studies

At the end of 8th day study. The animals were sacrificed
with excess dose of anesthetic ether. Animals were
dissected; liver was collected and weighed. Then the organs
were fixed in 10% buffered neutral formalin. The tissues were
embedded in liquid paraffin, cut into 5-6 m and stained
with hematoxylin and eosin stain for histopathological
findings.

2.8. Statistical analysis

The collected data were subjected to appropriate statistical
test like one—way ANOVA (Analysis of variance), followed
by an appropriate turkey test. P values of less than 0.01 were
considered as significant. The analysis was carried out using
Graph pad prism software of Version 4.

3. Results

Biochemical parameters like SGPT, SGOT and ALP activity
was significantly (P< 0.001) increased in thioacetamide
treated group when compared to control. The DCSE dose
at 200 mg/kg and 400 mg/kg dose significantly decrease the
level (P< 0.001) in blood serum as compared to thioacetamide
treated animals. Silymarin treated group showed significant
decrease (P< 0.001) when compared to thioacetamide treated
animals. The dose of 400 mg/kg treated group was found to
be more effective similar to silymarin treated group (Table 1).

Figure 1. Histopathology of control group— treated with carboxy
methylated cellulose only 40}).
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Table 1
Estimation of rat’s blood serum profile of DCSE on thioacetamide—intoxicated rats (Mean + SEM).
Group (n=6) SGPT (U/L) SGOT (U/L) ALP (U/L)
Normal control 84.72 £ 6.18 153.97 + 14.98 507.02 + 14.98

735.60 +£29.40
556.01 £ 14.13°

623.70 £ 19.91°
246.77 £23.12

396.67 + 8.15
91.05 £ 1.91

Toxic control (thioacetamide, 100 mg/kg, s.c)
Standard (silymarin, 25 mg/kg)

DCSE (200 mg/kg) 151.67+6.98 43370+ 19917 662.70 £20.48"
DCSE 400 mg/kg) 95.22 +2.46 3173 £20.12° 600.07 +6.92°"
*#%P < 0.001, a treated group animals compared with control.
Table 2
Chemically intoxicated and its associated antioxidant activity of methanolic extract of D. carota seeds (DCSE) (Mean + SEM).
Group (n=6) SOD CAT GRD GPX GST LPO
(u/mg protein)  (u/mg protein)  (u/mg protein)  (u/mg protein)  (u/mg protein) (nmol MDA/mg
liver protein)
Control 9.06 = 0.06 55.93 £ 1.57 3.26 £0.08 11.26 = 0.06 6.34 +£0.13 7.70 £ 0.08

16.81 £0.30
10.86 +0.09"
8.29+0.08
7.26%0.12

3504023
5694004
348%0.19
5.070.05

590011
9.85+0.45
6.99 % 0.058
9.20+0.03

1.91+0.02"
3.28+0.06
2.25+0.04
2.70 £ 0.06

31.04+0.87
5536+ 1.64
3539+ 1.60
279+1.78

Toxic control (thioacetamide, 100 mg/kg, s.c) 4.79 + 0.00""
Standard (silymarin, 25mg/kg) 8.65+0.12""
DCSE (200mg/kg) 5.05+0.09
DCSE 400mg/kg) 7.18+0.13

*#%P < 0.001, a treated group animals compared with control.

Figure 2. Histopathology of toxic control group— treated with
thioacetamide (40 x).

Enzymatic antioxidants like SOD, CAT, GRD, GPX and GST
activity in liver was found significantly reduced (P< 0.001)
in thicacetamide treated animals when compared to control.
200 mg/kg and 400 mg/kg DCSE treated group significantly
increased (P< 0.001) the level of enzymatic antioxidants
when compared to thioacetamide treated animals. Silymarin
treated animals also increases more significantly(P< 0.001)
the level of enzymatic antioxidants in the liver homogenate
when compared with thioacetamide treated animals. The
dose of 400 mg/kg treated group was found to be more
effective similar to silymarin treated group (Table 2).

Figure 3. Histopathology of Standrad: treated with Thioacetamide

along with Silymarin 40X).

Figure 4. Histopathology of DCSE (200 mg/kg) treated group— treated
with thioacetamide along with DCSE (40 X).

LPO activity was significantly increased (P< 0.001) in
thioacetamide treated group when compared to control.
The dose of 200 mg/kg and 400 mg/kg treated group was
found significantly decreased (P< 0.001) the level of LPO in
liver homogenate when compared to thioacetamide treated
animals. Silymarin treated group was found to be more
significant (P< 0.001) when compared to thioacetamide
treated animals. The results of histopathology of livers are
shown in Figure 1-5.

Figure 5. Histopathology of DCSE 400 mg/kg) treated group— treated
with thioacetamide along with DCSE (40 X).
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4. Discussion

Thioacetamide is a potent hepatotoxin and carcinogen
for rats. It is also known to produce marked liver damage
in exposed animals. Toxicity experienced by liver during
thioacetamide poisoning results from the production
of metabolite, thioacetamide S— oxide, which is direct
hepatotoxin. Tt has also been observed that thioacetamide
causes changes in nucleolus and increased synthesis of
guanine and cytosine rich RNA, with concomitant decrease
in ribosomal RNA in the cytoplasml18-27].

In the present study pretreatment with extract was
found to significantly reverse the thioacetamide rise in the
biochemical parameters like SGPT, SGOT and ALP level,
thereby demonstrating the membrane stabilizing activity of
the extract. The activities of SGPT and SGOT were almost
brought down to normal suggesting the membrane stabilizing
effect of the extract. The difference between group II and
group V was found to be more statistically significant.
The level of ALP, which was elevated was also brought
down in the rats pretreated with the extract followed by
thioacetamide.

In case of antioxidant enzyme, DCSE was found to
significantly increase the level of SOD, CAT, GRD, GPX
and GST. The level of LPO which was elevated due to
thioacetamide also came to normal.

DCSE has contributed to the reduction of oxidative stress
and showed hepatoprotective activity in experimental rats.
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