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Abstract
Objective: The goal of this present work is to evaluate the anti-hepatotoxicity activity in vivo of the methanolic extract of
Hyoscyamus albus’ leaves (HAMeOH) on Wistar rats against CCl4 induced liver damage.
Methods: The animals were divided into seven groups with five rats in each group. CCl4 (2 mL Kg-1 b.w.) was injected
subcutaneously in the second and the third day of the experiment, and the methanolic extracts of HAMeOH (100 and 200 mg/ kg
b.w.) was given by gavage fifth day of the experiment. The extracts prevented liver damage caused by CCl4, as noted by the
significant decrease in serum aminotransferases release and the alkaline phosphatase activities. This extracts decrease the necrosis
effect of CCl4 in the histological examination.
Results: Serum ALAT and ASAT and ALP activities significantly decreased in a dose-dependent manner in treatment groups
with extracts. Histological examination showed liver damage in HAMeOH-treated groups lower.
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1. Introduction
The liver is a vital part in the body present in vertebrate and
other animals. It lays out a large range of functions, including
the detoxication, the synthesis of proteins, and the production
of biochemical products necessary for digestion [1, 2]. The
model of toxicity by carbon tetrachloride (CCl4) is largely
studied like a toxicity caused by a chemical product [3].
H.albus is a plant which belongs to Solanaceae family; it used
in traditional medicine as a nervous sedative and para
sympatholytic [4]. Mahmood et al., (2001) could isolate some
tropane alkaloids such as scopolamine, hyoscyamine, and
atropine and also with spectral technics they isolated 2, 3–
dimethyl nonacosane.
This present work is for goal to evaluate the activity of antihepatotoxicity of the methanolic extracts of H.albus.
2. Materials and methods
2.1 Chemicals products
Carbon tetrachloride (Prochima Sigma), quercetin (prochima
sigma), Methanol (Prochima sigma), Chloform (Prochima
sigma).
2.2 Plant Material and preparation of extracts
The leaves of this plant were collected from Bouzina city,
Batna, Algeria. It was identified by Dr. OUDJHIH, Laboratory
of Botanic, Department of Agronomy, Batna Algeria. Plant
leaves were dried for 40 days at an ambient temperature under
shade, after; the leaves were crushed to obtain a fine and
homogeneous powder and conserved in dry place. 1 Kg of
powdered leaves was extracted with petroleum ether three
times 5 L for each time. Then, the marc was dried and
extracted with chloroform three times 5 L for each time and
with methanol three times 5 L for each time and the

supernatants were filtered sequentially using cotton wool, and
Whatman filter paper. The solvents were then evaporated
under reduced pressure (204 mbar) and controlled temperature
(30°C) using a vacuum rotary evaporator (Buchi Rotavapor).
2.3 Phytochemical Screening
The phytochemical screening of HAMeOH was performed
using standard method [6]. Phytochemical constituents such as
phenolic compounds, terpenoids, saponins, alkaloids, steroids,
flavonoids and tannins were qualitatively analyzed.
2.4 Animals
Wistar rats weighted (140-170g) provided by the Pasteur
Institute – Algiers. These rats were allowed favorable
conditions before and during the experiment: Temperature
(23±2) °C, relative humidity 50 -55 %, with 12 hours day / 12
hours night cycle respectively. The food and water were given
ad libitum.
2.5 Hepatotoxicity activity
The experiment carried out according to the method described
previously by Jain et al., (2011) with modifications. The rats
were divided randomly into five groups (n=5). Groupe I
(normal control): the rats received distilled water (1 ml/kg
/day), during 5 days of the experiment and olive oil (1 ml/Kg
b.w. injection subcutaneously) in the second and the third day
of the experiment. Group II (CCl4): the rats received distilled
water (1ml/Kg/b.w. day) during the 5 days of the experiment.
Group III: was treated with HAMeOH with an amount of (100
mg/Kg by oral way) during 5 days of the experiment. Group
IV: was treated with HAMeOH (200 (mg/kg, b.w.), during the
5 days of the experiment. Group V: was treated with quercetin
(50 mg/Kg b.w.) during the 5 days of the experiment. All rats
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in the groups II to V received the mixture of CCl4 and the
olive oil (v/v, 1:1, 2 ml/Kg b.w.) by injection subcutaneously
in the second and the third day thirty minutes after different
treatment.
2.6 Biochemical analysis
In the sixth day, all rats were scarified, the blood collected in
the heparins tubes and centrifuged 3500 rpm during 5
min.After centrifugation the analyses of the biochemical
parameters were made such as: Aspartate aminotransferase
(ASAT), Alanine aminotransferase (ALAT), Alkaline
phosphatase (ALP).
2.7 Histopathological study
The histopathological study was done according to the method
of 11. Organs (liver and Kidney) were fixed in a formalin

solution 10%, after these organs are embedded in the paraffin,
these tissues were cut with microtome 5 μm of thickness and
are mounted on slides and stained with the hematoxylin-eosin.
2.8 Statistical analysis
The values were expressed as mean ± SEM. Statistical
analysis was performed by one way analysis of variance
(ANOVA) followed by Tukey multiple comparison tests. P
values < 0.05 were considered as signifiant.
3. Results
3.1 Phytochemical Screening
The phytochemical screening of HAMeOH revealed the
presence of alkaloids, terpenoids, saponins, condensed
tannins, steroids, polyphenol compounds and also favonoids
(Table 1).

Table 1: Phytochemical constituents of methanolic extract from H.albus’s leaves.
Sample

Phytochemical constituents
Result
Alkaloid
+++
Saponin
+++
Flavonoid
++
HAMeOH
Tannins and polyphenolic compounds
++
Terpenoids
+++
Steroid
++
+++: Very positive reaction, ++: positive reaction, -: negative reaction

3.2 Effects of HAMeOH extracton serum ALAT, ASAT, ALP and BT activities in CCl4 intoxicated rats
Table 2: Effects of HAMeOH on CCl4 induced hepatotoxicity in rats.
Liver Weight (g)
ASAT (U/L)
ALAT(U/L)
ALP(U/L)
BT (mg/L)
6,160±0,028 *** 4,750±3,606*** 6,900±4,243*** 41,44± 3,472** 0,9400.±0,07***
Temoin
9,285±0,233
174 ,0±15,56
154,1 ± 15,41
239,5± 67,18
16,75± 3,88
CCl4 control
HAMeOH (100mg/k) 7,330±0,141 *** 36,10±5,515*** 34,10±1,556*** 55,93± 1,336** 1,665± 0,47***
14,90± 0,42*** 14,25± 3,74*** 47,97± 0,183** 1,005± 0,021***
HAMeOH (200mg/kg) 6,700±0,070 ***
6.560±0,12***
12,90±8,48*** 19,00± 6,788*** 45,88± 0,14**
1,605± 0,38***
Quercetin (50mg/kg)
Each value represents the mean± SD, **P < 0.001 when compared with CCl4 group in ALP analyses. ***P < 0.0001 when
compared with CCl4 group.

3.3 Result as of liver histological sections

[a]

[b]
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[c]
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Fig 1: Photomicrography of liver sections of rats. a. liver sections of normal rats treated with olive oil vehicle only; b. liver section of the control
rat treated with CCl4 with the olive oil only; c. liver section of the CCl4-treated rat treated by HAMeOH at 100 mg/kg; d. liver section of the rat
treated by HAMeOH at 200 mg/kg; e. (H&E stain, original magnification ×100).

Results from the histological studies were in agreement with
the measured activities of serum enzymes. There were no
abnormalities or histological changes in the livers of normal
rats (Figure 1a). Severe hepatocyte necrosis, inflammatory
cells infiltration and fatty degeneration were found in rats
treated by CCl4 with olive oil (Figure 1b). Fatty change,
lymphocyte infiltration and hemorrhage were improved in the
histological sections of rat treated by HAMeOH (Figure 1c).
The second dose of HAMeOH (200mg/kg, b.w.) also
attenuated the fatty change and the lymphocyte infiltration in
the liver section induced by CCl4 (Figure 5d). These results
indicated the effects of HAMeOH against CCl4-induced acute
liver damage in a dose-dependent manner.
4. Discussion
The liver is an important site for the synthesis of many
serums. The oxidative lesions of certain amino-acids are
regarded as the major cause of metabolic disorders of hepatic
lesions [9]. The model of toxicity by carbon tetrachloride
(CCl4) is very known by its hepatoxicity [10].
In the present investigation, the increased levels of ASAT,
ALAT have been observed in CCl4 control group. Many
research confirmed this elevation after CCl4 hepatotoxicity in
rats [11-14]. This elevation indicating the high permeability of
liver cells [15, 16]. The ASAT and the ALAT levels are the
better indexes of liver damage diagnosis. These markers is
releasing in liver injury and liver necrosis cases
in
the
blood [17], because these enzymes are located in the cytoplasm
[18]
. The results of the treatment groups indicate the decrease
levels of these markers according to dose manner of our
extract (HAMeOH). Thabrew and Joice, (1987) [19] showed
that the conversion of enzymes levels towards the normal level
indicate the hepatocytes regeneration.
The ALP is the best parameter for the detection of the hepatic
lesions. The elevation of the ALP serum level is an index of
the loss of functional integrity of the celluar membranes of the
liver [20].
The CCl4 increase the ALP level when previous experimental
studies showed that CCl4 increases significantly the the level

of ALP serum [21]. In the treatment groups, the ALP level
decrease according to dose administrated, this decreasing
indicates the stability of the biliary dysfunction in the liver
during chronic hepatic injury [22].
In this study, the weight results indicated the hepatotoxic role
of CCl4, where it increases this parameter. Orisakwe et al.,
2003 [23], reported that the increase or the reduction of organ
weight after chemical products administration is a toxic effect
of this product.
Ahmed et al., (2012) [24] reported that the CCl4 induced
histopathological changes.
The bilirubin is an endogenous anion derived from the regular
degradation of hemglbin of the red and excreted globules of
the liver in the bile [25].
The hyperbilirubinemy is a very sensitive test to justify the
functional integrity of the liver and the severity of necrosis
which increases the excretory abilities of the hepatocytes and
which is proportional with the erythrocytes degeneration in the
spleen [26]. In our study, the extract HAMeOH increase the BT
level in a dose dependent manner, this reduction can be
according to the hepatic cells regeneration.
The histological results indicate the presence of fatty changes,
necrosis and sinusoidal spaces are flooded with inflammatory
cells, all this observations are reported in many researchs [21].
The HAMeOH doses eliminate the necrotic effects of CCl4,
and reduce the fatty changes in the liver section with reduction
of inflammatory cells in sinusoidal spaces.
The results of biochemical markers lead to the histological
results, where the necrosis releases the ALAT and ASAT [20,
27]
and ALP [28] in the blood circulation.
The hepatoprotective activity of Hyoscyamus albus extract
reveal to the presence of many compounds as polyphenols [29,
30]
, saponines [31, 32, 33], tannins [34], the flavonoïdes [35-39] and
terpenoids [40-41].
Conclusion
In conclusion, the results of this study demonstrate that
methanolic extract of Hyoscyamys albus has a potent
hepatoprotective action against CCl4 induced hepatic damage
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in rats. Further studies are important to isolate the principal
compounds actives the hepatoprotective activity.
18.
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