International Journal of Medical, Medicine and Health Sciences
ISSN: 2517-9969
Vol:8, No:2, 2014

Camel Thorn Has Hepatoprotective Activity against
Carbon Tetrachloride or Acetaminophen Induced
Hepatotoxicity, but Enhances the Cardiac Toxicity of
Adriamycin in Rodents

A. G. Abdellatif, H. M.Gargoum, A. A. Debani, M. Bengleil, S. Alshalmani, N. El Zuki, O. El Fitouri

Abstract—In this study the administration of 660 mg/kg of the
ethanolic extract of the Alhagigraecorum (Camel Thorn)to mice,
showed a significant decrease in the level of transaminases in animals
treated with a combination of CTE plus carbon tetrachloride (CCly)
or acetaminophen as compared to animals receiving CCly or
acetaminophen alone. Histopatological investigation also confirmed
that, camel thorn extract protects liver against damage-induced either
by carbon tetrachloride or acetaminophen. On the other hand the
cardiac toxicity produced by adriamycine was significantly increased
in the presence of the ethanolic extract of camel thorn. Our study
suggested that camel thorn can protect the liver against the injury
produced by carbon tetrachloride or acetaminophen, with unexpected
increase in the cardiac toxicity —induced by adriamycin in rodents.

Keywords—Acetaminophen, Adriamycin, Alhagi graecorum,
Carbon tetrachloride.

1. INTRODUCTION

EPATOTOXICITY implies chemical-driven liver

damage. Liver plays central role in transformation and
clearance of most chemicals and is susceptible to the toxicity
from these agents. Certain medicinal agents, when taken in
overdoses and sometime even when introduced within
therapeutic ranges, may injure the organ. Chemicals that cause
liver injury are called hepatotoxins [1]. Chemicals produce a
wide variety of clinical and pathological hepatic injury.
Biochemical markers (i.e. alanine transferase, alkaline
phosphatase and bilirubin) are often used to indicate liver
damage [2], [3]. Liver damage is further characterized into
hepatocellular (predominantly initial Alanine transferase
elevation) and cholestatic type (initial alkaline phosphatase
rise). However they are not mutually exclusive and mixed type
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of injuries are often encountered. Chemicals and drugs such as
Carbon tetrachloride (CCly) and acetaminophene catabolised
radicals induced lipid peroxidation; damage the membranes of
liver cells and organelles, causing the swelling and necrosis of
hepatocytes and result to the release of cytosolic enzymes in to
the blood [4]. A large number of medicinal plants have been
found to offer some hepatoprotection [5]-[9]. Flavonoids and
other phenolics of plant origin have been reported to have
roles as scavengers and inhibitors of lipid peroxidation [10]-
[12].

The aim of this study is to evaluate hepatoprotective
activity of camel thorne as one of flavonoid rich plant against
the carbon tetrachloride and acetaminophene induced
hepatotoxicity and against adriamycin produced cardiac
toxicity.

II. MATERIALS AND METHODS

A. Plant Collection and Preparation ofExtracts

Fresh herb of Alhagi graecorum (Camel thorn) was
collected from Al Kofra desert-Libya. The plants was washed
with tap water and left for drying in the open air place. 300
grams of the plants dried powders was gradually extracted by
continuous soxhlation with petroleum ether, chloroform, ethyl
acetate and ethanol (500 ml), respectively. All fractions were
evaporated to dryness using rotavapour and the extractive
value for each fraction was calculated as 8.1, 3.9, 1.5 and 6.0
grams, respectively for each solvent. The different fractions
were reconstituted in their extraction solvent to give the
required concentration needed in this study.

B. Experimental Animals

Male Albino mice weighing 25-30g, and Wister rats
weighing 180-200g were maintained in the animal house of
Faculty of Medicine —University of Benghazi. They were
healthy animals and housed in spacious polypropylene cages.
The animal room was well ventilated and maintained under
standard experimental conditions (Temperature 25+2°C and 12
hours light/dark cycle throughout the experimental period. All
the animals were fed with standard pellet diet and water ad
libitum.
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C. Methods

Male albino mice weighing 25-30g were divided into 6
different groups each of 10 mice. The 1% group (control)
received normal saline i.p. The 2™ and 34 groups received
daily i.p dose (660 mg/kg) of CTE for 3 days. Immediately
after this treatment, the 3™ and 4™ groups were given a single
oral dose of carbon tetrachloride (1 ml/kg in maize oil). The
5" and 6" groups were pretreated with CTE as 3" and 4"
groups, and then given a single dose (500mg/kg i.p) of
acetaminophen respectively.24 hours after this treatment the
animals will be sacrificed, the blood will be collected and used
for the determination of liver transaminases, serum Alanine
aminotransferase (ALT) and serum Aspartate
aminotransferase (AST) [13].The liver will be removed, fixed
in 10% formaline and used for histopathological investigation.

To investigate the effect of CTE on adriamycin induced
cardiac toxicity, male Wistar rats weighting 180-200 g were
divided into four groups each consisting of 6 rats. The first
group(control) received normal saline. The second group
received 660 mg/kg of CTE i.p. daily for 4 days. The third
group received a single dose 20 mg/kg of Adriamycin i.p. in
the first day. The fourth group received a single dose 20mg/kg
of Adriamycin i.p in the first day, followed by 660 mg/kg of
CTE i.p daily for 4 days. All animal were fasted for 18 hrs
before sacrifice. The collected blood was used to measure
cardiac enzymes creatinin phosphate (CPK) and lactate
dehydrogenase (LDH), according to methods described
by[141,[15].

D.Statistical Analysis

The experimental results were expressed as the mean
+S.E.M. and are accompanied by the number of observations.
Data were assessed by one way analysis of variance
(ANOVA). If this analysis indicated significant differences
among the group means, then each group was compared by
rather the LSD, or paired sample test. AP value of 0.05 was
considered statistically significant, P value of 0.01 was
considered statistically highly significant.

III. RESULTS

Data in Fig. 1 indicated that the level of both ALT & AST,
were significantly reduced (P < 0.001) in groups received
CTE+ CCl, as compared to CCl, treated animals. During our
study the percentage of death in the acetaminophene treated
group was 30% (3 out of 10 mice) whereas in in the group
receiving both CTE+acetaminophene it was 10% (i.e. one out
of ten).
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Fig. 1 Effect of CTE (660 mg/kg) on the liver transaminases of mice
treated with carbon tetrachloride

Results in Fig. 2 showed that the level of AST and ALT in
the group of animals treated with CTE+Acetaminophene were
significantly lower (P<0.01) as compared to acetaminophen-
treated group with regard to the effect of CTE on the
adriamycin-induced cardiac toxicity.
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Fig. 2 Effect of CTE (660 mg/kg) on the liver transaminases of mice
treated with acetaminophin

Our data presented in Fig. 3 indicated that the level of CPK
and LDH were significantly increased respectively (P<0.01 or
0.05) in the group of rats treated with the combination of both
CTE+adriamycin as compared tothe control or other treated
groups.

Histopathological studies also provided supportive evidence
for the biochemical analysis. As presented in Figs. 4 and 5 the
livers of control and CTE treated mice showed normal
parenchymal architecture with cord of hepatocytes, portal tract
and central veins without any alterations.

Whereas, Fig. 6 indicated a centrizonal necrosis
accompanied by fatty changes in the hepatocytes of the livers
of the CCl, treated mice.
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As shown in Fig. 7 the extent of cellular necrosis was lesser
in the animal treated with CTE+CCly.

Fig. 3 Effect of CTE (660 mg/kg) on cardiacenzymesofrate treated
with adriamycin

. . . . . . Fig. 7 Light micrographs of hematoxylin and eosin—stained sections
Fig. 4 Light photomicrographs (10 x magnifications) of hematoxylin ;e of Mice treated with CCl, + 660 mg/kg of CTE. Showed less
and eosin—stained sections of liver of normal miceshowed normal

parenchymal architecture with cords of hepatocytes, portal tracts and
central veins without noticeable alterations

Centrizonal necrosis

As indicated in Fig. 8 a centrizonal necrosis accompanied
by fatty changes were observed in the hepatocytes in the livers
of mice of the acetaminophen treated groups.

Fig. 5 Light photomlcrographs (10 x magnifications) of hematoxyhn
and eosin—stained sections of liver ofl mice treated with CTE.

Showed normal hepatocytes Fig. 8 Light photomicrographs (10 x magnifications) of hematoxylin

and eosin—stained sections of liver of from treated with
acetaminophen. Centrizonal necrosis accompanied by fatty changes

However, as presented in Fig. 9 the cellular necrosis was
almost completely disappearing in the group receiving CTE+
acetaminophen.
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Fig. 9 Light photomicrographs (10 x magnifications) of hematoxylin
and eosin—stained sections of liver of mice treated with
acetaminophen plus CTE. Showed less centralized necrosis

IV.DISCUSSION

It is known that CCl, and acetaminophen (at high doses) are
hepatotoxic [16]. It is well established that CCly is
metabolized in the liver to highly reactive trichloromethyl
radical and this free radical leads to auto-oxidation of the fatty
acids present in the cytoplasmic membrane phospholipids and
cause functional and morphological changes in the cell
membrane [16]. This is evidenced by an elevation of the
serum AST, ALT in CCly, treated rats [17], [18]

In the liver, CCl, is metabolized by the cytochrome P450-
dependent monooxygenase systems [19] followed by its
conversion to more chemically active radical, This
radicalinitiates the chain reaction of lipid peroxidation, which
attacks and destroys polyunsaturated fatty acids [20]-[21].This
resulting in the loss of cellular calcium sequestration and
homeostasis, which can contribute heavily to subsequent cell
damage.

It was reported that the antioxidant activity or inhibition of
the generation of free radicals is important in the protection
against the CCl; induced liver lesion [22]. In cases of
acetaminophen toxicity, the sulfate and glucuronide pathways
become saturated, and more acetaminophen is shunted to the
cytochrome P-450 system to produce N-acetyl-p-benzo-
quinone imine [23], [24] resulting in widespread hepatocyte
(liver cell) damage and death, clinically leading to acute
hepatic necrosis[25]-[27].

Little is known about the mechanism of hepatoprotective
activity of CTE against CCly or acetaminophen hepatotoxicity.
Flavonoids group of naturally occurring benzo-g-derivatives,
have been shown to possess several biological properties,
many of which may related, partially at least, to their
antioxidant and free radical- scavenging ability [28], [29]. In
some studies the authors described the anti-oxidant activity of
flavonoids from some plants like Solanumme longena or
Licaniali caniaeflora [30], [31].0ur results suggest that the
CTE has hepatoprotective activity against both CCl,. and
acetaminophen induced hepatotoxicity. The mechanism of
such hepatoprotective activity may be related to the flavenoids
of CTE or the CTE may alter the activity of cyp450.

Adriamycin has been postulated to induce cardiotoxicity
through redox cycling and reactive oxygen species [32]. This
reactive oxygen species (ROS) hypothesis, however, has been

tempered by a series of studies in which treatment with a ROS
scavenger failed to prevent cardiac toxicity caused by
doxorubicin[33],[34]. Thus, an alternative hypothesis is
needed to explain doxorubicin-induced cardiotoxicity [35]
suggested that doxorubicin-induced cardiotoxicity is not solely
due to redox cycling of doxorubicin. It may be alsodue to
Topoisomerase 2 (Top2f) as an essential driver of
doxorubicin-induced cardiotoxicity. In the presence of Top2f,
doxorubicin activates the DNA response and apoptosis
pathways and triggers a marked alteration in the transcriptome
that selectively affects oxidative phosphorylation and
mitochondrial biogenesis in cardiomyocytes.

It has been reported that flavonoid extract from Camellia
sinensis did not protect the cardiac toxicity of adriamycin. Our
results indicated that CTE extract has failed to inhibit the
cardiac toxicity of adriamycin [36], and this may be due to
interference with the metabolic pathway of adriamycin plus
the other mechanism of toxicity of adriamycin that previously
mentioned about the role Top28 in adriamycin toxicity.

From this study, we may conclude that CTE protect the
liver from the injury produced by oxidative damage of carbon
tetrachloride or acetaminophen due to its high contents of
phenolic and flavonoids. This study also revealed that
significant increase in cardiac toxicity produced by adriamycin
in presence of CTE extract and further future study is needed
to explain the mechanism behind this action.
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