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Abstract: The ameliorative activity of aqueous extracts of the dates (Phoenix dactylifera L.) and Licorice
(Glycyrrhiza glabra) on carbon tetrachloride (CCl,)-induced hepatotoxicity was studied in dogs. Fifteen dogs
were divided into 3 equal groups. Group 1 (CCl,-positive control) animals were injected intra-peritoneal with a
fresh mixture of equal volumes of CCl, and olive oil (1:1 — v: v) at doses of 0.6 ml/kg of body weight for 3
successive days and receiving distilled water orally (15ml/kg) for 14 consecutive days. Group 2 (prophylactic
group) receiving both date and licorice extracts orally for 24 consecutive days and injected IP with CCl, on days
10, 11 and 12 of the experimental period. Group3 (curative group) were received aqueous extract of date and
licorice extracts for 14 consecutive days and were injected IP with CCl, on days 1, 2 and 3 of the experimental
period. Liver damage was assessed by liver morphology, histology and estimation of plasma concentration of
enzyme activities of phospatase (ALP), gamma-glutamyltransferase (GGT), aspartate aminotransferases (AST)
and alanine aminotransferase (ALT) and protein profile (total proteins, albumin, globulin and A/G ratio).
Treatment with aqueous extract of date flesh and licorice significantly (P<0.05) reduced CCl,-induced elevation
in plasma liver marker enzymes concentrations and ameliorated histopathological liver damage and stop fibrosis
and edema of hepatic parenchyma in dogs. Hence these synergistic effects of date and licorice extract can be
used alone and/or in polyherbal formulations of hepatoprotective drugs, thereby preventing the process of
initiation and progress of hepatocellular diseases.
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INTRODUCTION

The role of traditional medicines in the solution of
health problems is invaluable on a global level. Medicinal
plants continue to provide valuable therapeutic agents,
both in modern and in traditional medicine [1]. With the
associated side effects of the modern medicine, traditional
medicines are gaining importance and are now being
studied to find the scientific basis of their therapeutic
actions [2]. Research work on medicinal plants has
intensified and information on these plants has been
exchanged. This research will go a long way in the
scientific exploration of medicinal plants for the benefit
of man and is likely to decrease the dependence on
synthetic drugs [3]. Moreover, plant medicines are more
often used in combination rather than in a single in order
to get maximum benefit from their combined strength [4].

Hepatotoxicity from drugs and chemicals is the
commonest form of liver disease. Some of the inorganic
compounds producing hepatotoxicity are arsenic,
phosphorus, copper and iron. The organic agents include
certain naturally-occurring plant toxins such as
pyrrolizidine alkaloids, mycotoxins and bacterial toxins.
The synthetic group of organic compounds is a large
number of medicinal agents. In addition, exposure to
hepatotoxic compounds may be occupational,
environmental or domestic that could be accidental,
homicidal or suicidal ingestion [5].

Hepatoprotective agents are those compounds,
which alleviate the liver injury caused by hepatotoxic
agents. Hepatoprotective effects of plant drugs and

herbal formulations are studied against chemicals
(alcohol, CCl,, alcohol, beta  galactosamine,
thioacetamide) and drugs (paracetamol, nimusalide,

Corresponding Author: Hassan A. Abdelrahman, Department of Physiology, Faculty of Veterinary Medicine,
Menofia University (Sadat branch), Egypt.



Global Veterinaria, 9 (2): 184-191, 2012

antitubercular drugs like isoniazid, etc.) induced
hepatotoxicity in rats and mice as they virtually mimic any
form of naturally-occurring liver disease [6].

Licorice (Glycyrrhiza glabra) has many traditional
uses include treating peptic ulcers, asthma, pharyngitis,
malaria, abdominal pain, insomnia and infections [7].
Decoction of the dried root is taken orally as a diuretic,
depurative and emollient [8]. It is also used in the
treatment of kidney stones and stomach ache [9]. Licorice
has been reported to have antioxidant, antiulcer,
hepatoprotective [10- 12], anti-asthmatic [13], anti-
inflammatory [14], antiviral, anti-diabetic [15] and
anticancer activities [16, 17].

Date palms (Phoenix dactylifera) have been
cultivated in the Middle East since at least 6000 BC [18].
Date palm fruits have been an important component of the
diet in most of the arid and semiarid regions of the world
[19]. The various parts of this plant are widely used in
traditional medicine for the treatment of various disorders
which include memory disturbances, fever, inflammation,
paralysis, loss of consciousness, nervous disorders [20].
The fruits of Phoenix dactylifera are used as a detersive
and astringent in intestinal troubles, treatment for sore
throat, colds, bronchial asthma, to relieve fever, cystitis,
gonorrhea, edema, liver and abdominal troubles and to
counteract alcohol intoxication [21]. It is also scientifically
proved to possess a variety of pharmacological activities
which indicate its usefulness in various kinds of diseases
and disorders.

Many researchers were used only licorice [10-12] or
date palm [22] in different liver affection as a
hepatoprotective. So, these results urged us to evaluate
the hepatoprotective activity of the co-supplementation
(synergistic effects) of date palms (Phoenix dactylifera
L.) and licorice (Glycyrrhiza glabra) against carbon
tetrachloride-induced hepatotoxicity in dog.

MATERIALS AND METHODS

Plant Material: Fresh fruits of dates (P. dactylifera L.)
and dried roots of licorice (Glycyrrhiza glabra) were
obtained from the native market and authenticated by a
taxonomist of Botany Department, Faculty of Science,
Alazhar University, Cairo Egypt. Samples of these plants
were kept frozen for future reference.

Plant Preparation and Administration: The date fruits
were manually separated from the pits. The water extract
of the date fruit was made by adding distilled water to the
fruit (1:3 w/v) and leaving for 48 h in a refrigerator (4°C)
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with continuous stirring. The daily dose of date fruits per
a dog was 1g/kg of body weight according to studies of
Al-Qarawi et al. [22] and dose translation from animal to
human studies [23]. The aqueous extract (1 g/kg) was then
used daily through experimental period. The daily dose of
dried roots of licorice per a dog was 0.4g/kg of body
weight according to studies of Al-Qarawi et al. [12] and
dose translation from animal to human studies [23].
The roots were soaked in distilled water (1:2 w/v) at
temperature of about 25°C for 4 h. The obtained extract
was filtered then stores it at -20°C until use. The aqueous
extract (0.4 g/kg) was then used daily through
experimental period.

Animals: Fifteen apparently healthy dogs of native
breeds (3 females, 12 males) were used in the current
study. Their body ranged from 7 to 10 kg. The dogs were
acclimatized to the cages for 15 days prior to experiment.
They were housed in well-ventilated room at 25°C (£2)
and photoperiod of 12-h light/dark cycle. The dogs were
fed twice daily, in the morning and evening, with
commercially prepared foods (55% rice, 25% meat, 10%
milk, 5% oil and 5% fiber, with the addition of purified
calcium carbonate (1400 mg/kg dry matter), potassium
iodide (250 mg/kg dry matter) and vitamins). Water was
provided ad libitum. The dogs were bathed with a
pyrethrin-based insecticide, dewarmed one week before
experimental period. Animals and their care were
conducted in conformity with international laws and
policies.

Experimental Design: Fifteen dogs were randomly
assigned equally into three equal groups of five each,
Group 1 (G.1) (CCltreated group): The dogs were injected
with a fresh mixture of equal volumes of CCl, and olive oil
(1:1 v/v) by three intra-peritoneal (IP) injections at doses
of 0.6 ml/kg body weight/day on days 1, 2 and 3 of the
experimental period and receiving distilled water orally
(15 ml/dog) for 14 consecutive day.

Group 2 (G. 2) (Prophylactic Group): The animals were
received both date (1g/kg) and licorice (0.4g/kg) extracts
orally (dissolved in 15 ml distilled water/dog) for 24
consecutive days and injected IP with CCl,on days 10, 11
and 12 of the experimental period.

Group 3(G. 3) (Curative Group): The animals were
received aqueous extract of date and licorice extracts for
14 consecutive days and were injected IP with CCl, on
days 1, 2 and 3 of the experimental period.
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Blood Sampling: Venous blood was sampled for each dog
by jugular vein puncture 10 days pre-experiment (pre- CCl,
injection) and on 6 and 15 day of the experimental period.
The clear serum was separated by centrifugation at 900 g
for 10 min and stored at -20°C until biochemical
investigations were carried out to assess liver function
tests.

Blood Parameters: The concentrations of alkaline
phospatase (ALP), gamma-glutamyltransferase (GGT),
aspartate  aminotransferases (AST) and alanine
aminotransferase (ALT), total proteins and albumin were
determined using commercial kits according to the
instructions of the manufactures (Bio-Merieux Laboratory
Reagent and Products, France).

Histopathological Studies: On day 15 (25 for group 2), all
the animals were euthanized by overdose of anesthetic
agent (90 mg/kg i.v. pentobarbital sodium injection,
Hospira, Inc. USA) to obtain liver autopsy specimens.
Liver was washed with normal saline (0.9%) and fixed in
10% formol saline. Paraffin sections of 5i thickness were
prepared and microscopically examined after staining with
hematoxylin and eosin [24, 25].

Statistical Analysis: Results are expressed as mean +
standard error (SE). Differences between means in
different groups were tested for significance using a one-
way analysis of variance (ANOVA) followed by Duncan’s
test and P value of 0.05 or less was considered significant
using the statistical analysis system, [26].

RESULTS

In dogs, hepatic damage induced by CCl, (group 1)
caused a significant rise (P <0.05) in liver marker enzymes
(except GGT- Table 1) relative to prophylactic (G.2) and
curative (G.3) groups on 6 and 14 days post CCl,injection
and the levels at pre-experiment. Oral treatment with
co-supplement of date and licorice extracts significantly
(P <0.05) decrease the levels of ALP, AST and ALT
at 6 and 14 days post Ccl, injection (Table 1).
The concentrations of protein profile showed no
significant change between groups either at pre-
experiment samples or post-CCl,injection (Table 2).

Histopathological examination of the liver sections of
dogs treated with CCIl, showed mononuclear leucocytes
inflammatory cells infiltration surrounding the dilated
central vein associated with fatty change in the most of

Table 1: Effect of date palm and licorice aqueous extracts on liver markers enzymes of CCl,-induced liver damage in dogs

Time Group ALP U/L GGT U/L AST units/ml ALT units/ml
Pre-Experiment 1 87.20+9.86° 6.20+0.37* 24.60+4.27° 26.80+1.50°

2 97.60+6.91? 6.00+0.77° 29.00+7.87* 27.40+3.85%

3 80.80+5.08? 6.80+0.58° 37.60+7.44° 29.00+3.35°
6-days post CCL, injection 1 880.80+37.53° 6.80+0.86° 294.00+£26.27¢ 2687.20+420.43°

2 368.60+28.36° 5.20+0.58¢ 112.60+13.35% 228.20+23.34*

3 335.80+21.09* 6.40+£0.81° 215.20+£31.16° 251.60+29.05*
15-days post CCL, injection 1 242.80+10.44° 12.00£1.92° 265.60+63.83° 453.80+50.22¢

2 173.80+11.22% 8.40+1.29° 98.40+19.63° 96.80+10.66°

3 261.80+28.99 10.40+£1.21° 125.40+12.63* 267.20+£57.52°

Mean + SE (n=5) ***Means having different superscripts are significantly different at p<0.05.

Table 2: Effect of date palm and licorice aqueous extracts on serum protein profile of CCl,-induced liver damage in dogs

Time Group Total protein g/dl Albumin g/dl Globulin g/dl A/G Ratio
Pre-Experiment 1 7.48+0.15* 3.00+0.14* 4.48+0.28* 0.69+0.07*
2 7.30+0.19* 2.84+0.01° 4.46+0.19*° 0.64+0.03°

3 7.30+0.18* 2.92+0.19° 4.38+0.34* 0.69+0.08*

6-days post CCL, injection 1 7.28+0.60* 2.40+0.08° 4.88+0.61* 0.52+0.05*
2 6.88+0.32° 2.42+0.18° 4.46+0.20° 0.54+0.03*

3 6.80+0.60* 2.20+0.09* 4.60+0.67° 0.52+0.07°

15-days post CCL, injection 1 7.02+0.50° 2.54+0.21° 4.48+0.44° 0.58+0.06*
6.62+0.34° 2.46+0.17° 4.16+0.24* 0.60+0.04*

3 6.56+0.24* 2.38+0.27* 4.18+0.29* 0.59+0.11°

Mean =+ SE (n=5) ***Means having different superscripts are significantly different at P<0.05



Fig. 1:
Fig. 2:

Fig. 3:
Fig. 4:

Fig. 5:

Global Veterinaria, 9 (2): 184-191, 2012

Plate 1: (Groupl- CCL,)

Fig. 5

Dog liver in group 1 showing mononuclear leucocytes inflammatory cells infiltration (M) surrounding the dilated
central vein (C) with fatty change in most of the surrounding hepatocytes (F). (H&E x64).

Dog liver in group 1 showing mononuclear leucocytes inflammatory cells infiltration (M) in between the fatty
changed hepatocytes (F). (H&E x160)

Dog liver in group 1 showing focal coagulative necrosis in hepatocytes (N). x40

Dog liver in group 1 showing focal necrosis infiltrated by mononuclear leucocytes inflammatory cells (M) in
between the fatty changed hepatocytes (F). (H&E x64)

Dog liver in group 1 showing fibrosis (FB) with oedema (O) replaced the hepatic parenchyma. (H&E x40).
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Plate 2: (Control, 2 & 3 Groups)

Group H&E- x64 H&E-x160

Control

’i‘lf. %

“w

Prophlactic
(Gp-2)

Curative
(Gp-3)

Dog liver in control group showing hydropic degeneration with normal structure of the central vein (C), portal
area (P) and surrounding hepatocytes (H). H&E x64.

Dog liver in group 2 showing mononuclear leucocytes inflammatory cells (M) surrounding the central vein with
fatty change in adjacent hepatocytes (F). x64.

Magnification of fig. 7 to identify in flammatory cells infiltration surrounding the central vein (M) and fatty
change in adjacent hepatocytes. H&E x160.

Dog liver in group 3 showing massive number of mononuclear leucocytes inflammatory cells (M) surrounding
the dilated central vein (M) with fatty change in adjacent hepatocytes (F). H&E x64.

Dog liver in group 3 showing the magnification of fig. 9 to identify flammatory cells infiltration surrounding the
central vein (M) with fatty change in adjacent hepatocytes (F). H&E x160.
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Table 3: Histopathological assessment of protective effect of dates and licorice extracts on carbon tetrachloride- induced hepatotoxicity in dogs

CCl, (GP1) Prophylactic (Gp2) Curative (Gp3)
Fatty change in hepatocytes
-+ ++ ++
Inflammatory cells infiltration surrounding central vein
++ + ++
Focal necrosis
-+ - -
Focal necrosis with inflammatory cells
++ - -
Diffuse Inflammatory cells infiltration between the hepatocytes
-+ -
Focal necrosis with edema
++ - -

++++=very sever, +++= sever, ++=moderate, += mild, - = nil

the hepatocytes (Fig.1) and inflammatory cells infiltration
in parenchyma (Fig.2). Focal coagulative necrosis was
detected in the hepatic parenchyma with inflammatory
cells infiltration (Fig. 3& 4). There was focal fibrosis with
edema replacing the hepatic parenchyma (Fig.5- Plate 1).
There were inflammatory cells infiltrations surrounding
the central vein (Fig. 7), with fatty change in the
surrounding hepatocytes in dogs of prophylactic
group 2 (G. 2) (Fig. 8 - Plate 2). Massive number of
inflammatory cells infiltration was detected surrounding
the dilated central vein associated with fatty change in
the adjacent hepatocytes in curative group (G.3)
(Fig. 9,10- Plate-2). The summary of the histopathological
assessment of protective effect of dates and licorice on
carbon tetrachloride—induced hepatotoxicity in dogs was
shown in Table 3. However, the protection offered by
prophylactic administration of date and licorice extracts
seemed relatively greater than curative one, which was
reflected on blood marker enzymes and stoppage of focal
fibrosis with edema replacing the hepatic parenchyma
induces by Ccl,.

DISCUSSION

Administration of CCl, to normal dogs increased
serum levels of ALP, AST and ALT. The enzymes leaking
out from damaged liver cells into circulating blood.
The hepatotoxic effects of CCl, are attributed to its
metabolism by P, to yield toxic trichloromethyl radicals
(CCl,) or trichloroperoxyl radical (CCl,0,) that can act as
free radical initiators [27]. These radicals are believed to
induce injury either by interacting with the unsaturated
fatty acids of cell membranes, there by causing lipid
peroxidation, or by binding covalently to important
macromolecules such as proteins, lipids, or DNA [28,29].
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In our study, the synergistic effect of date and
licorice extracts caused significant decline of the liver
marker enzymes in both prophylactic (G. 2) and curative
(G. 3) groups against CCl, toxicity owing to the following
facts.

The protective effect of many plant extracts against
CCl, may be attributed to the presence of flavonoids,
tannins and steroids [30, 31]. Flavonoids are known to be
antioxidants, free radical scavengers and anti
lipoperoxidants leading to hepatoprotection [22].

Phytochemical studies on date palm recorded that the
fruits contain carbohydrates, alkaloids, steroids,
flavonoids, vitamins and tannins [32, 19]. HONG ef al. [33]
were identified 13 flavonoid glycosides in the date palm
(Phoenix dactylifera) fruits.

Licorice contains flavonoids and pentacyclic
triterpene  saponins  (liquiritigenin, liquiritin  and
glycyrrhizin). Glycyrrhizin is the major constituent and
comprises 4% to 13% of the dried root weight [34].
Glycyrrhizin one of hepatoprotective compound against
CCl4-induced liver injury in rats [35]. 18B-Glycyrrhetinic
acid (found in glycyrrhizin) is also a potent
hepatoprotective compound [36].

These findings can be further confirmed with
histopathological studies. The groups of dogs (G.2 and
G.3) treated with date and licorice extracts showed no
necrosis or edema and less inflammatory reaction relative
to untreated one (G.1). This suggests the reparative
quality and maintenance of structural integrity of
hepatocytic cell membrane of damaged liver cells by the
extracts. Furthermore, the synergistic effects of date and
licorice have the power to stop the adverse and
unfavorable effects induce by CCl,. Identical
histopathological  findings  were reported by
Al-Qarawi et al. [12] and [22] in rat liver injury models.



Global Veterinaria, 9 (2): 184-191, 2012

In conclusion, the daily oral consumption of an
aqueous date palm and licorice extract possess
hepatoprotective activity which may be due to its
antioxidant effect. This article tries to explore the safety,
efficacy and inexpensive co-supplement herbal extract in
the treatment of liver disorders which require prolonged
therapy. Hence these synergistic effects of date and
licorice extract can be used alone and/or in polyherbal
drugs, thereby
preventing the process of initiation and progress of
hepatocellular diseases.

formulations of hepatoprotective
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