Zag. Vet. J. (ISSN. 1110-1458) Vol. 38, No. 2 (2010) pp. 57-66 57

Hepatoprotective Effect of Anethum Graveolens Against Paracetamol Induced
- Hepatotoxicity In Rabbits

Sameh M El Nabtity, Mohamed A Hashem* and Magda El sayed B Diab**
Depts. of Pharmacology, Clinical Pathology* Faculty of Vet. Medicine and Dept. of Internal
Medicine Faculty of Medicine**, Zagazig University.

ABSTRACT

The present study was conducted to evaluate the hepatoprotective effect of water extract of
Anethum graveolens seeds (WEAGs) against paracetamol (PCM) induced hepatotoxicity in
rabbits using silymarin as a standard hepatoprotective drug.

Twenty four male New Zealand rabbits weighing. 1.5 -2 Kg were classified into four equal
groups each of six. The first group (gpl) was kept as a control, the second group (gp2) was
received distilled water for four weeks followed by PCM at a dose of 2 g / kg b.wt. orally for 7
successive days. The third group (gp3) : Received WEAGs at a dose of 200 mg/kg b.wt. orally
for four weeks followed by PCM by the same previous doses and forth group (gp4): received
silymarin at a dose of 6.53 mg/kg b.wt. orally for 4 weeks followed by PCM by the same doses
and periods.

The obtained results clearly demonstrated that WEAGs at a dose of 200 mg/kg b.wt. orally
for 4 weeks evoked a significant hepatoprotective, effect against PCM induced hepatotoxicity in
rabbits. Which is confirmed by liver function tests, o fetoprotein, lipid profile liver antioxidant
enzymes {Catalase and Supreroxide dismutase) and histopathological studies. Yet this clear

hepatoprotective effect is still less than that of silymarin at the doses used in this study.

INTRODUCTION

Liver diseases are considered one of the
serious health problems. Steroids, vaccines
and antiviral drugs that are employed as
therapeutic agents for liver diseases have
potential adverse effects especially when
administered for long periods (1}.

There is a worldwide trend for the use of
traditional herbal drugs for the treatment of
liver diseases. Several leads from plant sources
have been found as potential hepatoprotective
agents with diverse chemical structures.
Although a big list of hepatoprotective
phytomolecules are reported in the scientific
literature, only few were potent against various
types of liver damages (2).

Anethum graveolens L (Umbilliferae)
known as dill, is an annual herb growing in the
Mediterranean region, Europe, central and
southern Asia. Also it is widely cultured in
southeastern region of Iran. The plant is used
both medicinally and as an aromatic herb,
spice and cookery. Anethum graveolens has
been used traditionally for gastrointestinal

aliment such as flatulence, indigestion,
stomachache colic and to tract intestinal gas
(3). The presence of flavonoids, phenolic
compounds and essential oil in Awrethum
graveolens has been reported (4-7).

Some pharmacological actions of dill such
as antimicrobial (8) antispasmodic (9}
antisecretory and mucosal protective effect (3)
and anti-hypercholesterolemic activities of the
crude extract have previously been reported
(10).

The present study was designed to evaluate
the hepatoprotective effect of water extract of
Anethum graveolens seeds (WEAGs) against
paracetamol induced hepatic damage in rabbits
using silymarin as a standard drug with special
reference to its effects on lipid profile.

MATERIAL AND METHODS
Material
I. Experimental animals

Twenty four male New Zealand rabbits
weighing 1.5 — 2 Kg were used in this study.
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They were obtained from San El Hagar rabbit
Farms. All rabbits were kept under observation
and acclimatization periods of 7 days to the
laboratory enviroment before starting the
experiment. Animals were fed standard rabbit
pellets and watered ad libitum all over the
experiment time, They were housed in battery
system in good hygienic conditions.

I1. Plant materials

Anethum graveolens seeds were collected
from local markets, identified by department
of Pharmacognosy, Faculty of Pharmacy,
Zagazig University.

I1L. Silymarin (Legalon 140)®

Was used as a standard hepatoprotective
drug. It was obtained from(CID-Giza,Egypt.)

IV, Paracetamol tablets 500 mg (cetal) ®.It
was obtained from Eipico Tenth of
Ramadan Egypt.

Methods

Preparation of water extract of Awnethum
graveolens seeds extract

One Kg of Anethum grareolens seeds was
air-dried away from sun then pulverized. The
powder was soaked in adequate amount of
distilled water for one week then filtered. The
plant was soaked again in adequate amount of
water for 48 hours then filtered again (two
sequences times).

The filtrate was stored in clean dry
container and lyophilized by using freeze
driecr, model SB4 England Hem. Lab.,
England. The lyophilized extract was kept in
tightly closed container at 4°C till used (3).
N.B The percentage Yeild of WEAGs was
found to be 10% .

Experimental design

Twenty four male New Zealand rabbits 1.5
— 2 Kg b.wt. were classified into four equal
groups each of six as follows:

Group (G1): Control non treated group.

Group (G2): Received D.W. for 4 weeks
followed by paracetamol at a
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dose of 2 g/kg b.wt. orally for
one week.

Group (G3): Received (WEAGs) at a dose of
200 mg/kg b.wt. orally for 4
weeks followed by paracetamol
at the same dose and period.

Group (G4): Received silymarin at a dose of
6.53 mg/kg b.wt. orally for 4
weeks followed by paracetamol
at the same dose and period.

N.B. the dose of WEAGSs in this study was
chosen based on our preliminary
studies.

Collection of samples

At the end of the experiment, all animals
were fasted for 12 hours then slaughtered and
the following samples were collected.

1) Blood in clean glass tubes was allowed to
clot and serum was separated by
centrifugation at 3000 r.p.m for 10 minutes
For determination of liver function test
parameters, o feto protein as a tumor
marker and lipid profile.

2) Liver tissues : were taken from animals of
all groups. Each liver tissue was
immediately washed with saline, blotted on
filter paper weighted and 1 gm of each
sample was homogenized in 10 ml of
distilled water using electrical
homogenizer, centrifuged at 3000 r.p.m for
15 minutes and the resulted supernatant
was collected to be used for estimation of
antioxidant enzymes.

3) Liver samples were fixed in 10% neutral
buffered formalin for histopathological
examination

Biochemical determinations
Liver function testes

Serum Alanine aminotransferase (ALT),
Aspartate aminotransferase {AST) (11) and
Alkaline phosphatase (712). Serum total
proteins (13). Serum albumin (14). Serum
globulins was calculated as difference between
total proteins and albumin. Serum total and
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direct bilirubin (15) Quantitative determination
of serum gamma glutamyl transferase (16).

Tumor marker
Serum alpha feto-protein (17)
Antioxidant enzymes

Catalase activity in the liver homogenate
(18). Superoxide dismutase activity in the liver
homogenate (19,20) was determined .

Lipid profile

Total cholesterol (21) Triglycerides (22)
serum HDL-cholesterol (23),LDL-
Cholesterol: (24) and VI.DL-cholestercl (25}

3. Histopathological examination of the liver
(26)

4.Data analysis: Data were statistically
analysed using the computer program
SPSS/pc + (27).

RESULTS AND DISCUSSION

Complications of liver diseases can be
treated and /or prevented using herbal extracts
with expectations of a satisfactory outcome.
Herbal medicine can prevent the occurrence of
chronic liver diseases (28).

Anethum graveolens has been reported to
have a variety of biological effects including
antimicrobial, antisecretory, mucosal
protective and hypolipidacmic activity (29).
Literature about hepatoprotective effects of
Anethum graveolens and the scientific data
about these effects is scarce. The present study
was designed to evaluate the hepatoprotective
effects of WEAGs against paracetamol (PCM)
induced hepatotoxicity in rabbits.

Our results Tables 1,2,3 showed that
WEAGs elicited a significant hepatoprotective
activity against PCM induced hepatotoxicity
as evidenced by its ameliorative effect on the
levels of AST, ALT, ALP, total proteins,
albumin, globulins, T. Bilirubin, direct
bilirubin, GGT, and alpha fetoprotein. In
addition the antioxidant activities of WEAGs
extracts was confirmed by the activity of the
antioxidant enzymes (catalase and superoxide
distmutase) in liver tissues Table 2. This results
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are supported by histopathological

changes.

Our results showed that PCM induced
significant increase in AST, ALT, T. bilirubin,
d. bilirubin, Alkaline phosphates, GGT, «
fetoprotein compared to control. Furthermore
PCM evoked a significant decrease in
antioxidant enzymes (CAT and SOD) activity
in liver tissue.

our

PCM is commonly used as analgesic and
antipyretic drug and is safe in therapeutic
doses but produces fatal hepatic necrosis with
toxic doses (30). The toxic effects of PCM is
due to oxidative damage induced by its
metabolite N-acetyl —p-benzoquinoneimine
produced by the action of cytochrome P-450 in
the liver. This metabolite reacts with reduced
glutathione (GSH) to yield non-toxic 3-GS-YI-
PCM. Depletion of GSH causes the remaining
quinone and other natural endogenous oxygen
species to bind to cellular macromolecules
leading to cell death (31)

The present results were supported by
those previously obtained (32). They reported
that  PCM-induced  toxicity  produced
significant increase in serum AST, ALT, ALP
enzymes which may be attributed to
cytochrome P-450 generated metabolites
which modify the target proteins.

The alterations in serum ALP level may be
attributed to cholestasis (33). Concerning the
effects of PCM on serum albumin and total
proteins, our results showed that PCM evoked
significant decrease in serum albumin and total
proteins. These results are in the same
direction with Galisteo, et al, (34). They
reported hypoalbuminaemia and
hypoproteinaemia in paracetamol induced
hepatic damage.

Regarding the effect of PCM on serum
total and direct bilirubin in serum our results
showed significant increase in both total and
direct bilirubin level in PCM intoxicatd group.
This indicates hepatocellular damage which
lead to hepatocellular jaundice as a result of
cholestasis and  difficulty in uptake of
conjugated bilirubin (35). Such result was
confirmed histopathologically (Fig.1)
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Daily administration of WEAGs at a dose
of 200 mg/kg b.wt. (G3) orally for 4 weeks
resulted in significant decrease in serum AST,
ALT, ALP, total and direct bilirubin and «

_fetoprotein and significant increase in serum
albumin and total proteins compared to PCM
treated group (gp 2). This result is in the same
line with those obtained by Yazdanparast and
Bahramikia (29). They reported that Anethum
graveolens extract in rats appears to protect
animals against hepatic injury due to high-fat
diet as suggested by nearly normal levels of
ALT, AST, ALP.

On lipid profile(table 4) WEAGs evoked
significant decrease in serum cholesterol,
triacylglyceroles, LDL and VLDL, meanwhile
it elicited significant increase in HDL in
comparison with PCM treated group (G2).
Such results are compatible with Hajhashemi
and Abbasi, (36} They reported that Anethum
graveolens has significant lipid lowering effect
and is a promising cardio protective agent.
Weggemans and Trautwein, (37} have reported
that flavonoids intake decreased LDL and
increased HDL in  hypercholesterolemic
individuals. Many studies have confirmed the
presence of phenolic compounds mainly
flavonoids in Anethum graveolens (4-7).
Considering these facts it may be possible that
these active principles are responsible for
lowering  total cholesterol and LDL,
triglycerides and elevated HDL in WEAGs
treated groups.

The possible underlying mechanism by
which WEAGs could exert its lipid lowering
activities is not completely elucidated. At the
moment,several  fundamental —mechanisms
have been proposed. A decrease in cholesterol
absorption from intestine, through binding to
bile acids and an increase in faecal bile acids
excretion has been considered as mechanism
of action (29). Moreover, 4. graveolens treated
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rats showed further decrease in HMG-CoA
reductase activity thus suggesting a possible
interaction with the enzyme resulting in lower
total cholesterol levels.

PCM induced hypercholesterolaemia may
be attributed to the unability of liver to convert
cholesterol to cholesterol ester. It may be also
due to decrease in cholesterol excretion
through bile duct as a result of obstruction of
bile canaliculi due to hepatic damage (38) in
addition the histopathological results revealed
bile duct hyperplasia in PCM treated group
(Fig. 2) which may explain this
hypercholesterolaemia.

Concerning the effect of WEAGs on the
liver antioxidant enzymes CAT and SOD of
rabbits treated with PCM, our results Table 5
showed that PCM administration resulted in a
significant decrease of activities of liver CAT
and SOD enzymes compared to control group.
While prophylactic administration of WEAGs
at a dose of 200 mg/kg b.wt. orally for 4 weeks
elicited a significant increase in these
antioxidant enzymes activities in liver tissue
homogenate of rabbits. Needless to say these
results reinforced those previously obtained
(39). They reported that treatment with
different fractions of 4. graveolens extract
(AGE) significantly increased the hepatic
antioxidant activities of SOD, CAT and GSH,
along with decreased lipid peroxidation in high
fat diet (HFD) treated rats. They concluded
that AGE besides its hypolipidaemic property,
could protect the liver against the HFD-
induced oxidative damage in rats.

Our results clearly demonstrated that
WEAGs at a dose of 200 mg/kg b.wt. orally
has hepatoprotective effect against PCM
induced hepatotoxicity which is confirmed by
the histopathological findings (Figs 1,2,3,4.)
but this effect is still lesser than that of
silymarin
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Table 1. Effects of WEAGs. at a dose of 200 mg/kg b.wt. orally for 4 weeks on some liver

enzymes in PCM induced Hepatotoxicity in rabbits (Mean+S.E) n=6

AST Alkaline GGT
Groups ALT (u/L) hosphatase

: (WL PALE (/L) (L)
Control 3.67+0.33" 733+ 0.33° | 52.67"+3.4 [19.3340.1.2°
PCM 2 g/Kg b.wt. orally for 7days [ 18.67 +0.88° | 25.0+1.15* | 102.33*+7.2 | 3233 + 1 45°
WEAGs 200 mg/ kg b.wt. for 4 weeks
followed by PCM 2 g/kg b.wt. orally| 6.0 +1.15° 14+1.0° | 6733+6.4% | 24.33 +1.45°
for 7 days
Silymarin 6.53 mg/kg b.wt. orally for
4 weeks followed by PCM 2 g/kg| 5.33+0.67° | 14+1.0" | 64.33+43" 2433+ 1.76"
b.wt. orally for 7 days

Means within the same column carrying different superscripts are significant at (P < 0.05)

Table 2, Effects of WEAGs at a dose of 200 mg/kg b.wt. orally for 4 weeks on serum total
proteins, albumin, globulines,A/G ratio and o feto-protein.(Mean+S.E) n=6

Groups S. Total protein| S. Albumin S. Globulins AlG « feto-proteins
_g/dl _g/dt _g/dl Ratio ng/ml
Control 6.9+ 0.33° | 3.87+0.033" |3.06740.033 *| 1.264020° | 1.15+0.29°
dpg\: 2 g/Kg bwt. onally for 7| ¢ 20, 6 ggg | 3.03+0.033° | 3.30+0.058* | 0.91+0.015° | 9.33 + 0.88°
WEAgs 200 mg/ kg b.wt. for 4
weeks followed by PCM 2 g/kg | 6.83+0.088" | 3.53+.066 | 3.30 +.058" | 1.07+0.029° | 3.7+0.5"
b.wt. orally for 7 days
Silymarin  6.53 mg/kg bwt
orally for 4 weeks followed by | 4,0 152 | 350+0.58 | 3.30+0.21° |1.073+ 0.089*] 3.30+ 035"
PCM 2 g/kg b.wt. orally for 7 | 00 =% ST e D20 oL
days

Means within the same column carrying different superscripts are significant at (P < 0.05)

Table 3. Effects of WEAGs at a dose of 200 mg/kg h.wt. orally for 4 weeks on total direct
and indirect bilirubin (Mean+S.E) n=6

Groups Total bilirubin Direct bilirubin | Indirect bilirubin
mg/di mg/dl mg/d]

Control 0.56+0.02° 0.127+0.013° 0.43 +0.018"
PCM 2 g/Kg b.wt. orally for 7 days 0.88 +0.49° 0.33+0.17° 0.55+0.037 "
WEAgs 200 mg/ kg b.wt. for 4 weeks
followed by PCM 2 g/kg b.wt. orally 0.57 +0.02° 0.127+0.013 " 0.45+0.007"
for 7 days
Silymarin 6.53 mg/kg b.wt. orally for
4 weeks followed by PCM 2 g/kg 0.58+0.02° 0.127+0.013 " 0.46 + 0.007"®
b.wt. orally for 7 days

Means within the same column carrying different superscripts are significant at (P < 0.05)
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Table 4. Effects of WEAGs at a dose of 200 mg/kg b.wt. orally for 4 weeks on serum lipid
profile . (Mean+S.E) n=6

S.
Triglycerides HDL LDL VLDL
Groups Ch‘:l";s/f;l“’l‘ mg/dl mg/di mg/d] mg/dl
Control 69.0 79.0 39.33 13.87 158
+2.65 +0.58 +0.33° +2.54 +0.12
PCM 2 g/Kg b.wt. orally for 7| 128.33 115.33 32.00 73.27 23.06
days +5.2° +636" +0.58 ° +3.9* +1.27°
WEAgs 200 mg/ kg bwt, for 4 ¢, 77.0 38.0 28.06 15.4
weeks followed by PCM 2 g/kg 1 436" 196" +058° £ 629° 192"
b.wt. orally for 7 days
Silymarin  6.53 mg/kg b.wt,
orally for 4 weeks followed by|  80.67 75.67 38.33 27.20 15.13
PCM 2 g/kg b.wt. orally for 7| +3.48° +3.18° +0.33° +3.49° +0.64°
days

Means within the same column carrying different superscripts are significant at (P < 0.05)

Table 5. Effects of WEAGs at a dose of 200 mg/kg b.wt. orally for 4 weeks on the activity
of liver antioxidant enzymes (catalase and superoxide dismutase) (eu/mg protein)

(MeantS.E) n=6

Groups Hepatic catalase Hepat.lc superoxide
dismutase
Control 22.58+0.55° 28.5+0.60°
PCM 2 g/Kg b.wt. orally for 7 days 12.23 +0.33 * 13.53 +0.42°
WEAgs 200 mg/ kg b.wt. for 4 weeks followed n a + a
by PCM 2 g/kg b.wt. orally for 7 days 20.14 +0.72 24.61 £ 0.81
Silymarin 6.53 mg/kg b.wt. orally for 4 weeks a a
followed by PCM 2 g/kg b.wt. orally for 7 days 20.17+0.83 25.71 £ 0.85

Means within the same column carrying different superscripts are significant at (P < 0.05)
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Fig. 1. Photomicrograph of the liver section of
rabbits administered PCM at a dose of 2
gm/kg.bwt. orally for 7 successive days,
showing coagulative necrosis and cholestasis
(Arrow head)}(H&E, X 1200).

Fig. 2. Photomicrograph of the liver section of

rabbits administered PCM at a dose of 2
gm/kg.b.wt. orally for 7 successive days,
showed portal area with edema, congested
blood wvessels and hyperplasia of lining
epithelium of bile duct, beside fatty changes in
the adjacent hepatocytes (H&E X 1200)

Fig. 3. Photomicrograph of the liver section of
rabbits administered WEAgs at a dose of 200
gm/kg.b.wt. orally for 4 weeks followed by
PCM (2 gm/kg b.wt) orally for 7 days
showed moderate fatty changes Arrow.(H&E
X 300.)

Fig. 4. Photomicrograph of the liver section of

rabbits  administered  silymarin = 6.53
gm/kg.b.wt. orally for 7 days showed mild
congestion in hepatic blood vessels.
Arrow.(H&E X 300.)
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