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Plant products play a crucial role in the hepatoprotection through its antioxidants
property. Therefore, this study was designed to focus on the efficacy of the
hepatoprotective activity of yellow and red carrots water extracts against carbon
tetrachloride hepatic-intoxication in rats. Rats were randomly divided into two
groups; group-A (normal control) and group-B (liver injured group). Assessment
of various serum enzymatic activities of alanine transaminase, aspartate
transaminase, gamma glutamyl transferase, lactate dehydrogenase and Acetyl
choline esterase as well as albumin and urea concentrations, liver histopathology
and genomic DNA integrity. The present data revealed significant elevation in the
serum liver enzymes, DNA damage and histopatological alterations in CCl,
treated rats particularly by the end of the study indicating severe hepatic damage,
which were improved and almost reversed with obvious repair in genomic DNA
integrity via administration of red or yellow carrot extracts. The present study
demonstrated that both red and yellow carrot extracts could afford significant
protection against hepatocellular injury with more potential hepatoprotection in

case of red carrot administration.

Introduction

Medicinal plants are extremely valuable all over the
world as a prosperous bioactive source for the
prevention and treatment of ailments. Herbal medicines
are being used by about 80% of the world population
particularly in the developing countries for primary
health care. They have stood the test of time for their
safety, efficacy, cultural acceptability and minimal side
effects. The incredible complexity of liver chemistry and
its fundamental role in human physiology is so daunting
to researchers that they visualize that perhaps simple
plant remedies could have something to offer is
astonishing and incredible ™.

Medicinal  herbs are significant source  of
hepatoprotective drugs, some of which have the property
to prevent and treat hepatic disturbances with
interception of minimum side effects. Hepatoprotectives
are a class of therapeutic agents which offer protection
to Iiv[%]r from damage and help in regeneration of hepatic
cells ™.

* Corresponding author.
E-mail address: mohdabogolayel2006@yahoo.com

Carbon tetrachloride (CCl,) is a selective hepatotoxic
chemical agent, CClg-induced reactive free radicals
initiate cell damage through two different mechanisms of
covalent binding to the membrane proteins and cause
lipid peroxidation ©!. This causes severe damage to cell
membranes and alters the enzymatic activity, with
subsequent induction of hepatic injury or necrosis . Its
metabolic transformation to highly toxic trichloromethyl
(CCl3) and trichloromethyl peroxyl (CCl30,) free
radicals by cytochrome P450 enzyme causes cellular
damage ©.

So, investigations into the natural material that could
produce better therapeutic effect became a persisting
need to overcome the pharmaceutical imbalance between
remedies which protect the liver and drugs that induce
hepatotoxicity ). Daucus carota commonly known as
“Carrot” is one of the most important vegetables and
belongs to the family of Apiaceae. Its active ingredients
like volatile oils, steroids, tannins, flavonoids, and
carotene have been isolated ["!. Carrot seeds are rich of
antioxidants 1. On the other hand, carrot contains
carotenoids which are natural pigments with lipophilic
properties and antioxidant characteristic. The major car-
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otenoids in human plasma are $-Carotene and lycopene.
They are transported in blood complexes to plasma
lipoproteins, mainly to the LDL particle that
supplements with B-carotene or with lycopene leads to
an increased resistance to oxidation .. Concerning
health benefits, carrots are an excellent source of several
antioxidant compounds such as phenolic compounds
that play an important role in antioxidant properties of
carrots and the other hydroxycinnamic derivatives such
as dicaffeoylquinic acids in the extracts may exert some
strong antioxidant activities along with chlorogenic acid
(1% Experimental and clinical studies on carrots (powder
or extract) and its active constituents (mainly
carotenoids) revealed that they have hyperglycemic
[11] - ..

effect ', anticancer activity due to the presence of
alpha carotene and falcarinol ™ protective effect
against coronary heart disease, hypocholesterolemic and
hypolipidemic activities ™%,

The present study therefore, focused on the probable
potential hepatoprotective efficacy of red and yellow
carrots water extracts supplementation against CClg4-
induced hepatic injury to the livers of male albino rats.

Materials and Methods
Preparation of carrot water extracts for rats:

Fresh roots of Daucus carota L. commonly known as
carrot, belong to the family of Apiaceae (red, yellow)
were purchased from local market. Two hundred g. of
carrots were homogenized (without adding water) and
squeezed through cheesecloth to obtain the extract
(juice). Freshly prepared extracts were orally
administered daily at a dose of 25ml/kg body weight,
using intra-gastric catheter tube to ensure the secure and
proper ingestion of the extract in accordance with the
method described by Dawit et al. 4],

Induction of liver fibrosis in rats and experimental
design:

One hundred and fourteen male Wister albino rats
weighing 150-200 g were used as the experimental
animal model. Animals were housed in well-ventilated
polypropylene cages with husk beds. Rats were
acclimatized to conditions in the laboratory (26 - 28 °C,
60 - 80 % relative humidity, 12 h light/dark cycle) for 10
days before the experimental running, during which they
received standard diet and tap water ad libitum %), Rats
were subcutaneously injected at a dose of 0.2 ml /100 g
body weight of 40 ml/L CCl, dissolved in paraffin oil
starting from day one of the experiment "%, Ethical
clearance was obtained from Institutional Animal
Ethical Committee of Ain-Shams University.

Route of administration: Red and yellow carrot
extracts were orally administered using intra-gastric
catheter tube to ensure the secure and proper ingestion
of the extract in accordance with the method
recommended by Dawit et al. ™! and Al-Malki et al. ™!,
Rats were randomly divided into two main groups.
Group-A (normal control group) and group-B (liver
injured group).

Group-A: This group included twenty-four rats, which
were left to serve as normal basic control.

Group-B: This group included ninety rats, which were
all injected subcutaneously with previously prepared
CCl, twice a week starting from day one of the
experiment till the end of the experiment *>*®! . Group-
B was divided as follows:

Group-B;: This group included thirty rats that served as
a control pollutant group (+ve control) and were
subdivided into five subgroups (B;-1, B;-2, B;-3, B;-4
& B;-5); each subgroup included six rats.

Group-B,: This group included thirty rats, which were
introduced with 25 ml/kg body weight red carrot extract
once/day. This group was subdivided into five
subgroups (B,-1, B,-2, B,-3, B,-4 & B,-5); each
subgroup included six rats.

Group-B3: This group included thirty rats, which were
introduced with 25 ml/kg body weight yellow carrot
extracts once/day. This group was subdivided into five
subgroups (Bs-1, Bs-2, Bs-3, Bs-4 & Bj3-5); each
subgroup included six rats.

Six rats of each group; B, B, and B3 were sacrificed at
the end of the 1%, 2" 3™ 4™ and 5™ weeks of the study.

Samples collection and biochemical assays

Blood sample from each rat was collected in a
centrifuge tube and kept at room temperature for 20
minutes. Serum of each studied rat was separated by
centrifugation at 3000 rpm for 10 minutes using a
cooling centrifuge (Beckman, CS-15R Centrifuge,
California-USA). Serum samples were used for
determination of the enzymatic activities of alanine
transaminase (ALT) ™7, aspartate transaminase (AST)
71 gamma glutamyl transferase (GGT) 8 lactate
dehydrogenase (LDH? 19 and  acetylcholinesterase
(AChE) concentration % as well as urea ?Y), albumin %
concentrations (Bio-Med, Egy-Chem, Egypt). The
abdomen of each rat was excised immediately after
scarifying and the liver was excised and divided into
two portions, one portion was immersed immediately
into 10% buffered neutral formaldehyde solution and
processed for histopathological examination and the
second portion was used for DNA extraction.

Genomic DNA extraction of rats’ livers and gel
electrophoresis

DNA was extracted according to purification protocol
of total DNA from animal tissues by using (Spin-
Column Protocol) (QIAGEN, DNeasy, RNeasy,
QIAGEN Group); DU (Beckman Instruments, Inc.).
DNA concentrations of the studied rats were measured
photometrically using DU 640 spectrophotometer at
260 nm. Agarose gel was prepared according to
Gothwal 3. Molecular biology grade agarose was used
to prepare 2% agarose gel in 1X Tris-acetate-
ethylenediaminetetraacetic acid (TAE) buffer. The
power supply was turned “on” at 100 volts for 45 min to
allow separation of DNA marker bands. DNA marker
(100-1200 b.p; Thermo-Scientific Generuler DNA
ladder) was used in the agarose gel.
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Histopathological examination

One-half of each liver sample was fixed in 10%
buffered neutral formalin solution. The fixed
specimens were then trimmed, washed and dehydrated
in ascending grades of alcohol. These specimens were
cleared in xylene, embedded in paraffin, sectioned at 4
to 6 microns thickness and stained with hematoxylin
and eosin (H and E). The microscopic examination of
livers’ tissue sections were carried out to evaluate the
histopathological alterations according to Belal * and
the total pathological score of portal inflammation,
necrosis, fibrosis-cirrhosis and steatosis was calculated
for each sample by examining three randomly chosen
fields of view per tissue section 2%,

Statistical analysis

Analysis of data was carried out using STATISTICA 7.
Mann Whitney Wilcoxon test was used instead of
unpaired t-test in non-parametric data (Standard
deviation (SD) > 50 % mean).

Results

Effect of red and yellow carrots water extracts on
biochemical parameters:

Table (1) shows serum levels of liver profile of
untreated control group and CCl, treated control group
throughout the whole study. The mean serum levels of
AST, ALT, LDH and GGT of CCl, treated control rats
at the end of the 1%, 2" 3™, 4™ and 5" weeks of the

study were significantly increased compared to that of
the untreated control rats (negative control), while the
mean serum levels of AChE of CClI, treated rats were
significantly decreased at the end of the 2" 3" 4™ and
5" weeks, and non-significantly decreased at the end of
1* week of the study compared to that of the untreated
control rats.

Meanwhile, the mean serum levels of albumin in CCl,
treated control rats were non-significantly decreased at
the end of all the studied weeks with only significant
decrease at the end of the 3" week compared to that of
the untreated control rats. The mean serum levels of urea
in CCl, treated control rats at the end of the 2", 4™ 5"
weeks were significantly increased and insignificantly
decreased at the end of the 1% week and non-significantly
increased at the end of the 3™ week of the study
compared to that of the untreated control rats (negative
control).

Table (2) shows that the mean serum levels of AST,
ALT, LDH and GGT of red carrot protected rats were
significantly decreased at the end of all weeks of the
study compared to that of CCl, treated rats by the end of
the same corresponding studied weeks except at the end
of the 1% week, GGT serum levels of red carrot protected
rats showed non-significant decrease compared to that of
CCl, treated rats by the end of the same corresponding
studied week. The mean serum levels of AChE of red
carrot protected rats showed a significant elevation at the

Table 1: Serum levels of liver profile in CCl, treated & untreated rats.

Groups| AST ALT LDH GGT | AChE |Albumin| Urea
Paramaters U/L U/L U/L U/L U/L g/L mg/dl
(A1) Untreated Mean#S.D. | 155.8+57 | 77.8+28 | 622+228 |5.4+1.1|503+153| 6.2+1.1 [48.4+3.2
Control rats
(B;-1) CCl, treated| Mean+S.D | 194428 | 97+14 |1556+228| 10+6 [400+255| 5+1.6 4745
rats by end of the 1% P <0.01 | <0.05 <0.01 | <0.01 N.S. N.S. N.S.
week.
(B;-2) CCl, treated | Mean+S.D | 418+90 |209+45 [3345+726| 15+4 [371+137| 5+1.3 |96.6+39
rats by end of the 2" P <0.01 <0.01 <0.01 <0.01 | <0.01 N.S. <0.01
week.
(B;-3) CCl, treated Mean#S.D | 568190 | 284145 |4544+727| 15+6 | 353190 | 3.6+1.3 | 53t16
rats by end of the 3™ P <0.01 <0.01 <0.01 <0.01 | <0.01 <0.01 N.S.
week.
(B;-4) CCl, treated Mean#S.D | 527+109 | 263154 |4220+877 | 14+8 |378+123| 5.4+1.3 | 85+26
rats by end of the 4™ P <0.01 | <0.01 <0.01 | <0.01 | <0.01 N.S. <0.01
week.
(B;4-5) CCl, treated Mean#S.D | 531486 | 265143 |4251+689| 14+8 | 301489 | 5.4+1 | 57421
rats by end of the P <0.01 | <0.01 <0.01 | <0.01 | <0.01 N.S. <0.05
5Mweek.

P: CCl, treated group vs. negative control group.

N.S = non- significant (P> 0.05), significant = (P< 0.05 & P< 0.01).
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end of all the studied weeks compared to that of CCl,
treated rats by the end of the same corresponding
studied weeks. The mean serum levels of albumin of
red carrot protected rats showed a non-sitﬁ:;nificant
increase at the end of the 2™ 3" 4™ and 5" weeks,
while non-significant decrease was observed at the end
of the 1% week compared to that of CCl, treated rats by
the end of the same corresponding studied weeks.

The mean serum levels of urea in red carrot protected
rats were fluctuating between a non-significant increase
at the end of the 1* week and non-significant decrease at
the end of the 4™ week while, significant elevation in the
serum levels of urea in red carrot protected rats at the end
of the 3 and 5™ weeks with significant decrease at the
end of the 2" week were shown compared to that of
CCl, treated rats by the end of the same corresponding
studied weeks.

Table 2: Serum levels of liver profile in red and yellow carrots extract protected rats.

Parameters AST
Groups U/L

ALT | LDH | GGT | AChE |Albumin| Urea
UL | uL | uL | uL g/dl | mg/dl

éﬁé?ffhi'iir@a;jf ratsby | pMeants.D. | 19428

97+14 | 1556+228 | 10+6 | 400+255 | 5*1.6 4715

(B2-1) Red carrot protected MeansS.D. | 131+22

66+11 | 1052+177| 8.4+2 |1524+375| 3.2+0.8 | 62+24

1% week.

rats by end of the 1% week. P <0.05 | <0.05 <0.05 N.S. <0.01 N.S. N.S.
(B3-1) Yellow carrot MeanzS.D. | 148+21 | 74+10 | 1187+170 | 6.4+2 | 987181 | 4.4+0.6 | 5614
protected rats by end of the P <0.05 N.S. N.S. N.S. <0.01 N.S. N.S.

(B1-2) CCl, treated rats by

end of the 2™ week. Mean+S.D. | 418+90

209+45| 33451726 | 15+4 | 371+137 | 5+1.3 |96.6+39

(B2-2) Red carrot protected Mean+S.D. | 213+27

106+13| 1705+221 | 6.2+3 |1610+601| 5.6+3 60+9

2" week.

rats by end of the 2" week. P <0.01 | <0.05 <0.01 <0.01 | <0.01 N.S. <0.05
(B3-2) Yellow carrot MeanzS.D. | 248+39 |124+19| 1990+318 | 8.4+2 | 1496+35 | 4.6%1 3244
protected rats by end of the P <0.01 | <0.05 <0.01 <0.05 <0.01 N.S. <0.01

(B1-3) CCl, treated rats by

end of the 3 week. Mean£S.D. | 568+90

284+45| 4544+727 | 156 | 35390 | 3.6+1.3 | 53%16

(B2-3) Red carrot protected MeanS.D. | 222+30

111+15| 1780+247 |6.8+3.8|1147+359| 4.4+1 | 8010

3" week.

rats by end of the 3™ week. P <0.01 | <0.05 <0.01 <0.01 | <o0.01 N.S. <0.05
(B3-3) Yellow carrot MeanzS.D. | 295454 | 147427 2361+437 | 6.2+3 | 945+403 | 4+1.6 60+9
protected rats by end of the P <0.01 | <0.05 <0.01 <0.01 <0.01 N.S. N.S.

(B1-4) CCl, treated rats by

end of the 41" week. Mean+S.D. |527+109

263154 | 4220+877 | 14+8 | 378+123 | 5.4+1.3 | 85%26

(B2-4) Red carrot protected MeanzS.D. | 272£31

136+15| 2180+249 | 4+2 |1065+298| 6.2+0.5 | 83+21

4™ week.

rats by end of the 47 week. P <0.01 | <0.05 <0.05 <0.01 | <0.01 N.S. N.S.
(B3-4) Yellow carrot MeanzS.D. | 270+25 |135+12| 21644205 | 4.8+4 | 1001+34 | 5.8+0.5 | 76+14
protected rats by end of the P <0.01 | <0.05 <0.01 <0.01 | <0.01 N.S. N.S.

(B;-5) CCl, treated rats by

end of the 5Mweek. Mean+S.D. | 531+86

265+43| 4251+689 | 14+8 | 301+89 | 5.4+1 | 57+21

(B2-5) Red carrot protected MeansS.D. | 278456

138+28| 2211+457 | 3+1.7 |1480+495| 6+0.0 | 99+29

the5™ week.

rats by end of the 51" week. P <0.01 | <0.05 <0.05 <0.01 | <0.01 N.S. <0.05
(B3-5)Yellow carrot Mean+S.D. | 283+51 |141+25| 2267+413 | 3.6+3 | 1240+32 | 5.2+0.8 | 116+41
protected rats by end of P <0.01 | <0.05 <0.01 <0.01 | <0.01 N.S. <0.01

P: Red or yellow carrot protected groups vs. CCl, treated group.
N.S = non- significant (P> 0.05), significant = (P< 0.05 & P< 0.01).
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Table (2) shows the mean serum levels of AST, ALT,
LDH and GGT of yellow carrot protected rats were
significantly decreased at the end of all the studied
weeks compared to that of CCl, treated rats by the end
of the same corresponding studied weeks except at the
end of the 1 week, ALT, LDH and GGT serum levels
of yellow carrot protected rats showed insignificant
decrease compared to that of CCl, treated rats by the
end of the same corresponding studied week. The mean
serum levels of AChE of yellow carrot protected rats
showed a significant elevation compared to that of
CCl, treated rats by end of the same corresponding
studied weeks.

The mean serum levels of albumin of yellow carrot
protected rats showed insignificant decrease at the end
of thel®, 2™ and 5" weeks while showed insignificant
increase at the end of the 3™ and 4™ weeks compared to
that of CCl, treated rats by the end of the same
corresponding studied weeks.

The mean serum levels of urea in yellow carrot
protected rats were fluctuating between a significant
decrease at the end of the 2™ week and a significant
increase at the end of the 5™ week while, non-
significant elevation in the serum levels of urea in
yellow carrot protected rats by the end of the 1% and 3"
weeks with non-significant decrease at the end of the
4™ week were shown compared to that of CCl, treated
rats by the end of the same corresponding studied
weeks.

b.p DNA -Ve +Ve +Ve
Control
4 Weeks

Control
2Weeks

Marker Control

DNA degradation analysis

Table (3) shows that the genomic DNA levels of CCl,
treated rats at the end of the 2™ and 4" weeks were
significantly decreased compared to the that of the
untreated rats (-ve control). The genomic DNA levels of
red and yellow carrots protected rats were insignificantly
elevated at the end of the 2™ week and significantly
elevated at the end of the 4™ week of the study compared
to that of the CCl, treated rats (+ve control). Figure (1)
demonstrates that the effect of supplementation of red
and yellow carrots extracts on the genomic DNA
integrity of different CCl, treated rats’ livers in addition
of the genomic DNA integrity of untreated rat’s liver (-
ve control) as well as the genomic DNA integrity of CCl,
treated rat liver (+ve control) where, Lane M: 1Kb.p
DNA Ladder; Lane 1: Genomic DNA of untreated rat’s
liver (-ve control); Lane 2: Genomic DNA of CCl,
treated rat’s liver (+ve control) 2 weeks post
experimental running; Lane 3: Genomic DNA of CCl,
treated rat’s liver (+ve control) 4 weeks post
experimental running; Lane 4: Genomic DNA of yellow
carrot extract protected rat’s liver against CCly
administration 2 weeks post experimental running; Lane
5: Genomic DNA of yellow carrot extract protected rat’s
liver against CCl, administration 4 weeks post
experimental running; Lane 6: Genomic DNA of red
carrot extract protected rat’s liver against CCly
administration 2 weeks post experimental running; Lane
7: Genomic DNA of red carrot extract protected rat’s
liver against CCl, administration 4 weeks post
experimental running.

Yellow Yellow Red Red
Carrot Carrot Carrot Carrot
2Weeks 4 Weeks 2Weeks 4 Weeks

Fig. 1: Effect of supplementation of red and yellow carrots extracts on the DNA integrity of different CCl, treated rats’
livers and untreated rats’ livers. Lane M: 1Kb.p DNA Ladder; Lane 1: Genomic DNA of untreated rat’s liver (-ve
control); Lane 2: Genomic DNA of CCl, treated rat’s liver (+ve control) 2 weeks post experimental running; Lane 3:
Genomic DNA of CCl, treated rat’s liver (+ve control) 4 weeks post experimental running; Lane 4: Genomic DNA of
yellow carrot protected rat’s liver against CCl, administration 2 weeks post experimental running; Lane 5: Genomic
DNA of yellow carrot protected rat’s liver against CCl, administration 4 weeks post experimental running; Lane 6:
Genomic DNA of red carrot protected rat’s liver against CCl, administration 2 weeks post experimental running; Lane 7:
Genomic DNA of red carrot protected rat’s liver against CCl4 administration 4 weeks post experimental running.
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Table 3: DNA levels of all studied groups (ng/g tissue).

Groups

Weeks

2" \Week |4 Week

Mean £ S.D.

Group A (Negative Control)

2150+160 (2150 + 160

Mean £ S.D.
*P

CCl, treated (Positive Control)

Mean £ S.D.

**P

Red carrot protected rats

Mean = S.D.

**P

Yellow carrot protected rats

619+35| 280+ 30
<0.01 <0.01
688 +40 | 793 +25

N.S. <0.01
679 £529| 576 £ 30
N.S. <0.01

*P: CCl, treated group vs. negative control group.

**P: Red or yellow carrot protected group vs. CCl, treated group.
N.S = non- significant (P> 0.05), significant = (P< 0.01).

A
%

e
(O PP
Fig. 2: Effect of yellow and red carrots on histopathological changes in presence or absence of CCl, induced liver
toxicity. A; normal control group, B; CCl, group, C; yellow carrot + CCl, group; D; red carrot + CCl, group, cv;

central vein, pv; portal vein, d; degenerated hepatocytes, bd; bile ducts, m; inflammatory cells.(H&E x 40).

Histopathological examinations

The biochemical findings of the present study were
supported with histopathological examination of rats’
livers sections. The histopathological examination
results of the livers of the normal rats fed on standard
diet (-ve control) clearly showed normal histological
picture  (figure-2A). Injured liver with CCl,
administration showed portal loss of hepatic lobular
architecture. Ballooning of hepatocytes, deformed cord
arrangement and disturbed sinusoids were observed. The
hepatocytes showed marked degree of hydropic,
steatotic changes and massive necrosis. Portal tracts

were extended as distinguished with marked numbers of
chronic inflammatory cells and fibrous tissue. Fibrosis
was markedly presented by 70% (figure-2B). Treatments
of injured liver with red or yellow carrot showed
significant signs of amelioration of CCl, induced liver
injury as evident from the presence of well-formed
nucleated hepatocytes arranged in cord with obvious
sinusoidal arrays. Minimal fat vacuoles and minimal
inflammatory lymphocyte infiltrations were observed.
Fibrosis reached to 10%, and mild degrees of steatosis
and hydropic changes were recorded (figures-2C&2D).
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Discussion

Carbon tetrachloride (CCly) is a widely used industrial
solvent and a xenobiotic that can induce free radicals
mediated hepatitis in humans as well as animals. Many
researchers have utilized CCl, to induce liver injury in
experimental animals through generation of free radicals
by its reductive metabolism via hepatic cytochrome
P450s. This will cause lipid peroxidation of cellular and
organelle membranes as a primary pathogenic step 25271,
In the present study, subcutaneous injection with CCl, of
the studied rats twice a week led to significant elevation
in the serum levels of AST, ALT, LDH and GGT by the
end of all the studied weeks as well as significant
decrease in the serum level of AChE by the end of the
2" 3 4™ and 5™ weeks compared to that of the
untreated control rats indicating  considerable
hepatocellular injury. The present results agreed with
that of Teocharis et al. ¥® who reported that CCl,
treatment causes an increase in serum levels of ALT,
AST and LDH compared to CCl, untreated rats. Also
Schmidt et al. % stated that a damage to the structural
integrity of the liver which has been induced by CCl,
mirrors an increase in the activities of serum
transaminases, as these are located in the cytoplasm and
released into the circulation after cellular damage. The
decrease in AChE activity could be due to the decrease
of the enzyme s¥nthesis by the inhibitory nature of
toxicant in liver B,

Supplementation of red and yellow carrot water extracts
to the rats of the injured group in the present study
attenuated the elevated enzyme activities and lowered
the serum levels of AChE induced by CCl, in a time
dependent manner with subsequent improvement and
recovery towards normalization of these enzymes. These
results suggest that the two carrot extracts prevent the
leakage of intracellular enzymes by its membrane
stabilizing activity through accelerated regeneration of
hepatocyte parenchymal cells, thus ﬁJroteCting the
hepatocytes against membrane fragility Y.

In the present study, there was non-significant decline in
the serum levels of albumin in the CCl, treated control
rats by the end of all weeks of the present study except at
the end of the 3™ week, the decrease in the serum
albumin was significant compared to the untreated rats
and this fluctuation could be due to interaction of -CCl3
with protein molecules leading to an impairment of
cellular processes 2. The mean serum values of urea in
CCl, treated control rats were fluctuating between
significant elevations at the end of the 2", 4" 5™ weeks
and non-significant elevation at the end of the 3™ week
compared to that of the untreated control rats (negative
control), which agree with the previous study of
Bishayee et al. B! that the serum levels of urea in CCl,
treated mices were significantly elevated compared to
untreated control mices (-ve control). Urea was used as
indicator of renal function, elevated blood urea is known
to be linked with an increased protein catabolism to urea
as a result of increased synthesis of arginase enzyme
involved in urea production 3.

Treatment with the two carrots extracts significantly
reversed these changes. The probable mechanism by
which the carrots extracts exert their hepatoprotective
action against CClg-induced hepatocellular metabolic
alterations could be due to the stimulation of hepatic
regeneration via an improved synthesis of protein, or
interference with the microsomal activation of CCl,
and/or its accelerated detoxification and excretion.
Carotenes in the carrot extract include P-carotene, o-
carotene, y- carotene, lycopene, cryptoxanthin, leutein,
many partly degraded carotenoids such as abscisic acid,
trisporic acid, B-apo- carotenals, crocetin and many
common polar carotenoids e.g violaxanthin B***1. Some
of the above compounds have the potential to minimize
the deleterious effects of free radicals including the
peroxy radicals *°.

The present results revealed that the genomic DNA of
CCl, treated group (+ve control) two weeks and four
weeks post experimental running (Fig. 1, lane 2& 3)
shows a massive degradation reached almost to
maximum at the end of the 4™ week of the study
compared to that of the untreated (-ve control) group.
This finding came in agreement with that of Chung et al.
B2 who reported that the isozymes of liver microsomal
cytochrome P450 within the endoplasmic reticulum
metabolize  carbon  tetrachloride  molecules to
trichloromethyl radicals (-CCls). These free radicals can
interact with DNA, proteins, nucleic acids, fatty acids
and lipids causing impairment of cellular processes such
as lipid metabolism. Also, these results matched with that
of Al Malki et al. ™; Al Malki and Abo- Golayel &"!
who showed that the genomic DNA of CCl, treated
group (+ve control) at the end of the 2" week of the
experiment exhibited a massive degradation compared to
that of the untreated (-ve control) group.

The protective role of red and yellow carrots extracts has
also been reflected on the integrity of the genomic DNA
of the red and yellow carrots protected rats. Lanes 4-7 of
agarose gel electrophoresis reflects gradual repair and
improvement of the genomic DNA integrity of red and
yellow carrots protected rats two weeks and four weeks
post experimental running which was non-significant at
the end of the 2™ week of the experiment and became
significant improvement by the end of the 4™ week of
the experiment; this could be due a cumulative or time
dependent protective effect of red and yellow carrots
water extracts on molecular level against CCl,
hepatocellular damage. This is an indication that red and
yellow carrots water extracts were efficient enough to
restore the proper functions of hepatocytes. The
enhanced recovery of the genomic DNAs following red
and yellow carrot water extracts administration mirrors
results that we have obtained on the gel. This indicates
that the hepatic protection of red and yellow carrot water
extracts on the molecular level was effective and stronger
by the end of the 4™ week of the study (figure 1, lanes
5&7), while at the end of both the 2" week of the study
(figure 1, lanes 4&6), the hepatic protection was not
efficient enough and this may be due to excessive
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oxidative damage caused by CCl, in the absence of
proper DNA repair 22,

The results of the present study agreed with that of Sian
et al. who reported that carotenoids induce
stimulation of DNA SSB repair, while, other researchers
have suggested that such an effect could be due to
enhanced protection of the DNA from ongoing damage
over the course of the experiment (i.e. a direct
antioxidant protection provided by the carotenoid within
the cells “*1. Based on the DNA findings, it is clear
that the hepatoprotectivity of red carrot extract was
better than that with yellow carrot extract against CCl,
hepatotoxicity since, the DNA levels as well as the
integrity on the gel of red carrot protected rats were
significantly better than that in yellow carrot protected
rats at the end of the 4™ week of the study.

The histopathological study is direct evidence of
efficacy of carrot as protectant. The histopathological
findings of the present study in CCl, treated rats came in
agreement with previous studies ¥****1 which reported
that CCl; administration to experimental rats led to
hepatic damage which due to the formation of free
radicals during the metabolism of CCl,, targeting the
microsomal lipids and proteins resulting in hepatic
necrosis as a consequence of lipid peroxidation.
Treatments of injured liver with red or yellow carrot
reversed most of the histopathological alterations
induced by CCIl, All the histological changes observed
were in correlation with the biochemical and molecular
parameters of the liver.

Conclusion: It is concluded that administration of red
or yellow carrots extracts decrease the CClg-induced
elevation in biochemical and molecular parameters.
These findings suggest that the two carrots were
effective in bringing about functional improvement of
hepatocytes. The healing effect of these carrots was also
confirmed by histological observations. Our results
demonstrated that the possible hepatoprotective
mechanisms of the carrot on CCls-induced liver damage
in rats might be due to the following effects: (1)
inhibiting the cytochrome P450-dependent oxygenase
activity; (2) preventing lipid peroxidation; and (3)
stabilizing the hepatocyte membrane. The active
compounds of red and yellow carrots which are
responsible for the observed hepatoprotective and
antioxidant effects, have not been isolated in this study.
Therefore, further studies should be conducted to
determine the active compounds that are responsible for
the hepatoprotective effects and the mechanisms of
action involved in the hepatoprotective effect.
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