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ABSTRACT 

 
The study was designed to investigate the hepatoprotective and hepatotherapeutic (treatment) 

activity of 70 %alcoholwhole plant extract of Alhagimaurorum (A.maurorum) against injured liver induced by 
paracetamolin experimental mice. Phytochemical screening of the extract was also carried out and indicated 
the presence of flavonoids and tannins.  Alcohol extract of A.maurorum at dose of 1g /kg body was 
administered and compared with 100 mg/kg silymarine   as hepatoprotectivefor 7 daysand 7 days treatment 
inparacetamol (2 gm/ kg) intoxicated mice. Biochemical parameters including Aspartate aminotransferase 
(AST), alkaline phosphates (ALP), alanine aminotransferase (ALT),Total protein (T.P)and total B.rubin (TB) levels 
were measured to determine the degree of improvement in conditions of damaged mice liver. The liver was 
taken and preserved in 10 % formol salinefor histological studies. The extract pretreatment with the extract as 
hepatoprotective at doses of 1g/kg has exhibited reduction in biochemical parameters (ALP, T.P, ALT, AST, and 
T.B). The extract administration as pre-treatment (7days) and treatment (7 days) in hepatic intoxicated mice 
showed histological improve the damaged liver tissues. Hepatic cellular changes were recorded in paracetamol 
treated animals and these cellular changes were improved and/or prevented by administration of A. 
maurorum alcoholic extract. In Our results clarified that A.maurorum alcoholic extract have a hepatoprotective 
and hepatic therabutic(treatment) effect against paracetamol hepatotoxicity in mice. 
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INTRODUCTION 
 

Medicinal values of plant species is an important part of documentation of indigenous 
knowledge,that provided various modern drugs [1]. Also, Medicinal information of plants is helpful to 
ecologists, taxonomists, pharmacologists, watershed and wild life managers in listing the traditional uses and 
enhancing the prosperity of an area [2,3].  
 

Alhagi is genus from family Fabaceae.The plant is of wide distributed in many countries including Asia, 
Australia and Europe. It is commonly known as camel thorn.Alhagispecies are famous for feed and folk 
medicinal uses. Different species of Alhagi have been explored for their antioxidant potential, nutritive value 
and various medicinal properties. A wide array of pharmacologically active secondary metabolites such as 
flavonoids, alkaloids (alhacidin and alhacin), steroids, pseudalhagin A, phospholipids and polysaccharides have 
been reported from different parts of Alhagi species [4].A broad range of biological activities such as 
hepatoprotective, antispasmodic, antidiarrheal, antioxidant, cardiovascular, antiulcer, antipyretic, anti-
inflammatory, anti-rheumatic, antibacterial and antifungal have been attributed to the usage of  different 
parts of Alhagi. Alhagi plants are a rich source of digestible protein and important minerals [5]. All parts of 
plants including roots, bark, leaves and flowers are commonlyused to treat pain, respiratory disorders, 
wounds, pyrexia, stomach disorders and sexual diseases [6- 8]. Extracts of flowers, roots, stem, leaves, and oil 
and seeds of Alhagi plant are biologically active and are used to treat several diseases [9-16].  
 

Functionally, Liver has great capacity to remove toxic substances and synthesize useful principles. 
Therefore, liver damage by hepatotoxic agents is of grave consequences. In spite of the great develop in 
medicine and therapeutics industry; there is increasing need of an agent which could protect liver from 
damage. In view of severe undesirable side effects of synthetic agents, there is growing focus to follow 
systematic research methodology and to evaluate scientific basis for the traditional herbal medicines which 
are claimed to possess hepatoprotective activity.Generally could not distinguish and defined an activity related 
to an antihepatotoxic effect, a wide variety of parameters should be evaluated for the selection of remedies 
related to the disorders associated with this organ [17].  
 

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 of injuries are often encountered. Chemicals and drugs such as paracetamol 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 [18].  
 

Liver function tests (LFTs) are used to monitor the stat of liver function. These tests for the presence 
of enzymes in blood that is normally most abundant in liver tissue, metabolites or products asserum proteins, 
serum albumin, serum globulin, alanine transaminase, aspartate transaminase, prothrombin time, partial 
thromboplastin time [19].  
 

Silymarinaherbal drugs derived from the species Silybummarianum has activities due to its 
antioxidant activity and radical scavenging. Therefore, the protective effects on different organs toxicity have 
been shown the fields of nephrotoxicity, viral hepatitis, cancer, hepatotoxicity, neurotoxicity, lung diseases and 
prostate diseases [20]. 
 

This study was carried out for evaluation of hepatoprotective and hepatotherapeutic activity of A. 
maurorum (camel thorn) alcoholic extract as compared with Silymarin. Moreover, results of Clinical studies 
give an overview on the cure potency of this plant to develop improved traditional medicines from local plants. 
 

MATERIAL AND METHODS 
 

Plant Collection: 
 

Fresh herb of A. maurorum (Camel thorn) was collected from the natural habitat. Te collected plant 
will be scientifically identified by Prof. Dr. WafaaAmer Professor of taxonomy Faulty of Science, Cairo 
University. The plants was washed with tap water and left for drying in the open air place. The dried plant will 
be grind to powder. 
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Preparation of Extracts: 
 

Three hundred (300) grams of the dried plant powder was extracted by 500 ml alcohol, using gradual 
extraction. The extract was filteredand evaporated to dryness using rotavapour and the extractive value was 
calculated as 7.0 gramsin El Nasser company laboratory. The dried extract was reconstituted in tween 80 and 
saline solvent to prepare the required concentration used in this study [18].   
 
Experimental Animals: 
 

Animal used are 65male mice (30 for toxicity and 35 for hepatoprotective and hepatotherabutic 
study) NIH   mice age 8-10 week old (20-30 gm.) was maintained in spacious polypropylene cages in the animal 
house of Department of Pharmacology Faculty veterinary Medicine Cairo University. The animal room was 
ventilated and maintained under standard experimental conditions (Temperature 25oC) and 12 hours 
light/dark cycle throughout the experimental.  
 
 Induction of   hepatotxicity using paracetamol: 
 

Animals in the 1st group were kept as control non treated (solvent only).  The experimental mice in 
treated groups were administered paracetamol in a single oral dose (2 gm/kg b.wt. In 1 ml Maze oil). Blood 
samples will be collected for determination of liver enzyme activity as indicator for liver damage caused by 
paracetamol. 
 
Chemicals: 
 

The chemicals Alcohol 70%,Tween 80used in this experiment were of highest purity grade available 
commercially in Egypt taken from El Nasser Company. 
 
Toxicological study: 
 

Total 30 mice were used. LD50 of the tested extract was determined as described byHodge and 
Sterner [21]and Stevens and Gallo[22]. For this purpose five groups of 5 mice each, weighing 20-25 g b.wt and 
nearly the same age. Mice were given orally 500- 2500 mg/kg and the control group willgive the respective 
volume of distillated water with tween 80 (as solvent). The toxic symptoms (colic, diarrhea and stretching), 
mortality rate and post-mortem findings in treated group will record within 24 hours post administration.  
 
Hepatoprotective and hepatotherapeutic study: 
 

Thirty five animals were randomly grouped into 7 groups, 5 animals each and treated as shown in 
table (1). 
 

Table (1): Animal Grouping and treatments 
 

 Group Treatment 

Control –ve 1 Control - ve  (Tween 80 +Saline) 

Control +ve 
2 Alcohol extract for (1000 mg/kg b wt.) 7 days 

3 Paracetamol (2gm/kg b wt) 

Prevention 

4 Alcohol extract (1000 mg/kg b wt.) for 7 days + Paracetamol (2gm/kg b wt) 

5 
Silymarin (100 mg/kg b.wt) for 7 days + Paracetamol (2gm/kg b wt) + Alcohol 
extract for 7 days 

Treatment 
6 

Paracetamol  (2gm/kg b wt.) +Alcoholic extract of plant (1000 mg/kg b wt)  for 
7 days 

7 Paracetamol  (2gm/kg b wt.) + Silymarin (100 mg/kg b wt) for 7 days 
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Samples  
 
a. Blood Samples: Blood samples for chemical analysis and enzymes activities wascollected and used for the 
determination of alkaline phosphates (ALP) [23],aspartate aminotransferase (AST), alanine aminotransferase 
(ALT) [19], Total protein (T.P), and total Bilirubin (TB). 
 
b. Tissue samples: liver tissue samples will be taken and kept in 10% formalin for histological examination. 
 
Drugs: 
 
a. Silymarin (Mariagon)®as capsules 140 mg. obtained from MEDU Co. Egypt. 
b. Paracetamol:Pure powder 100%, obtained from El-Nasr for pharmaceuticals and chemicals, Egypt. 
 
Histological examination of liver tissues:  
 

Liver tissue specimens were fixed in 10% formol saline, then trimmed off, washed and dehydrated in 
ascending grades of alcohol. The dehydrated specimens were then cleared in xylene, embedded in paraffin 
blocks and sectioned at 4-6 µm thick. The obtained tissue sections were deparaffinized using xylol and stained 
using hematoxylin and eosin (H&E) for histological examination through the electric light microscope [24]. 
 

The frequency and severity of lesions in the livers were assessed semi-quantitatively as previously 
reported [25] using a scale where, grade 0: No apparent injury, grade I: Swelling of hepatocytes, grade II: 
Ballooning of hepatocytes, grade III: Lipid droplets in hepatocytes and grade IV: Necrosis of hepatocytes.  
 
Statistical analysis: 
 

 The samples were analyzed for normality using the Kolmogorov–Smirnov test. The parametric data 
were compared using Student’s t-test for the intergroup means and Student’s paired t-test or analysis of 
variance (ANOVA; two-way ANOVA with the Bonferroni posttest) for the intragroup means, and the 
nonparametric data were compared using the Mann–Whitney test. All values are expressed as the M + SD. 
Differences in the mean values were considered statistically significant when the p value was <0.05 and 0.01. 
 

RESULTS AND DISCUSSION 
 

Liver disease rates are increasing over the years. According to National statistics, liver diseases have 
been ranked as the 4th[26] and 2nd[27] cause of mortality amongst all digestive diseases in UK and US; 
respectively. According to the latest Liver Disease Deaths in Egypt reached 84.51% of total deaths rank 1, 
United Statesis 10.21%  rank  127 while UK is  8.24% rank 141[28].  
 
Toxicity: 
 

The alcohol extract showed no any toxic symptoms on mice up to 15 g/ k.gBwt. Therefore, the plant 
extract is a save extract.  
 
Effect on liver weight/body weight Index 
 

The treatments showed significantincrease in liver weight/body weight Index. In groups treated with 
paracetamol (Gr 3). Mahmood et al.[2]reported significant increase in liver mean relative weights ratio of 
acute paracetamoltreated animals.Significant decrease in ndex of G4(alcoholic extract +paracetamol) and G5 
(Silimarin and Paracetamol) as compared with index of normal group, while the results showed decrease of 
liver weight/body weight.Also a significant decreasedindex in Gr 6 Paracetamol + alcoholic extract and Gr7 
Paracetamol+Silymarin as compared with G3 Paracetamol damaged liver (Table 2and Fig., 1).In mammals, liver 
size is 2.5 to 3% related to animal body weight, a ratio mediated by the afflux of hepatotrophicfactors [29].  
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Table (2): Effect of A maurorum alcoholic extract(1000mg/ kg) on on Body weight, Liver weight and 
liver/bodyweight index in paracetamol damaged mice liver (N=5, Mean ± SD) 

 

Treatment Group Mice B.WT Liver weight Index 

Control -ve I 18.64 ± 0.17 0.92 ± 0.097 0.0488 ± 0.006 

Control +ve 
2 21.2 ± 0.60 1.26 ± 0.050 0.0665 ± 0.011 

3 28.14 ± 1.508 2.334 ± 0.333 0.0852 ± 0.010a 

Prevention 
4 25.7 ± 1.46 2.152 ± 0.186 0.083 ± 0.002a 

5 25.2 ± 0.748 2.2 ± 0.090 0.087 ± 0.006a 

Treatment 
6 27.402 ± 0.662 1.416 ± 0.059 0.0496± 0.001b 

7 26.332 ± 1.566 1.296 ± 0.036 0.49 ± 0.002b 

 
aSignificant increase from normal P> 0.01. 
b.Significant decrease from paracetamol treated P> 0.01. 
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Fig (1) : Effect of A maurorum alcoholic extract (1000mg/ kg)on Body weight, Liver weight and 
liver/bodyweight index in paracetamol damaged mice liver (N=5, Mean ± SD) 

 
Effect on biochemical parameters 
 

The determined biochemical parameters after oral administration of A maurorum alcoholic extract 
(1000mg/ kg) as preventive and treatment toparacetamol damaged mice liver for 7 days (Table 3 and Fig., 2) 
showed significant increase of Alkalinphosphatas (AP), TP protein , ALT and significant decrease in Total 
B.rubin (T.B.)in paracetamol (2gm/kg bwt.) treated group indicating liver damage. Paracetamol induced 
hepatic injury in rats [2, 30, 31].Preventive administration of A maurorum alcoholic extract (1000mg/ kg) and 
Silymarin (100 mg/kg b.wt) for 7 days showed significant increase in Total protein, ALT and ASTand significant 
increase in T.B., compared with the normal control group. Extract may decrease B.rubin levels by cathartic 
effect or activation of liver enzymes [32]. 
 

Treatment with oral administration of A maurorum alcoholic extract (1000mg/ kg) and Silymarin (100 
mg/kg b.wt) for 7 days after liver damage by paracetamol (2mg/kg b wt) resulted in significant decrease in 
AP,Total proteinand ALT and significant increase in T.B. in treated groups than that of paracetamol treated 
group (Table 3 and Fig., 2)[33].Results of Donia[8]suggest that C. coronarium has a significant hepatoprotective 
activity at 400mg/kg. 
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Table (3): The determined biochemical parameters after preventive and treatment administration of A 
maurorum alcoholic extract (1000mg/ kg) paracetamol damaged mice liver, N=5, Mean ± SD. 

 

Treatment Group 
Parameters 

AP Total protein ALT AST T.B. 

Control-ve I 38.00±4.00 6.12±0.07 30.74±0.69 126.22±3.97 1.84±0.10 

Control +ve 
2 37.58±1.10 5.66±0.10a 34.80±1.33a 125.60±1.62 1.58±0.12a 

3 400.00±14.14a 17.18±0.07a 131.40±2.33a 481.76±0.84a 0.73±0.02a 

Prevention 
4 43.60±1.02b 8.38±0.12ab 34.02±0.49ab 145.40±3.44ab 1.72±0.05b 

5 50.80±16.61ab 6.70±0.06ab 64.20±3.82ab 135.26±0.71ab 1.72±0.01b 

Treatment 
6 36.20±1.17b 6.64±0.14ab 41.40±1.96ab 134.60±5.31b 1.62±0.15b 

7 38.20±0.75b 6.84±0.08ab 55.00±4.47ab 126.20±3.37b 1.50±0.09ab 

 
a.Significant change from normal at P> 0.01. b. Significantchange from paracetamol treated P> 0.01 
AP: Alkalin phosphatase.                  ALT:Alanintranaminase 
AST: AsyetylalanintransaminaseT.B.:  Total B.rubin 
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AP= Alkalin phosphataseALT= Alanintranaminase 
AST=AsyetylalanintransaminaseT.B.= Total B.rubin 
Alc+para= alcoholic extract + paracetamol.    Si+para=Silymarin + Paracetamol 
Para+alc= Paracetamol +alcoholic extract.     Para+Si= paracetamol + Silymarin 
 

Fig 2: The determined biochemical parameters after preventive and treatment administration of A 
maurorum alcoholic extract (1000mg/ kg) paracetamol damaged mice liver,N=5, Mean ± SD. 

 
The hepatoprotective effect of A.maurorumae alcohol extract was studied using Wistar albino mice 

(1000mg/kg BW orally for 7 days). Liver injury induced in mice by paracetamol (2g/kg BW once orally). The 
normal appearance of hepatocytes and correction of, alkaline phosphates (AP), Total protein (TP), Aspartate 
aminotransferase (AST), alanine aminotransferase (ALT) and total B.rubin (T.B.), indicated a good protection of 
the extract from paracetamol hepatotoxicity. The results were compared with silymarin as reference 
hepatoprotective drug [33, 34].  
 

 Administration of 1000mg/kg of the alcohol A. maurorumextract to mice, showed a significant 
decrease in the level of transaminases in animals treated with a combination of Alcohol A.maurorumextract 
plus paracetamol. Histological investigation confirmed that, A.maurorum extract protects liver against induced 
damage by paracetamol [18, 35]. It was reported thatwater or ethanolic extract of A. maurorum reduced ALT 
and AST activities, total B.rubin levels [36, 37].Otherwise; Investigations on Ethanolic Extract of A. maurorum  
hepato-protective effect  showed that this plant at the doses of 250 and 500 mg/kg failed to inhibit the raised 
biomarkers (SGOT, SGPT, ALP and B.rubin levels) [34,38] and this  effect of may be due to the presence of 
flavones [39].   
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The hepatotoxic agents metabolism on liver hepatotoxicity 
 

It is well established that (paracetamol) is metabolized in the liver to highly reactivetrichloromethyl 
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 [2,40]. This is evidenced 
by an elevation of the serum AST, ALT in ccl4 treated mice [41, 42]. In the liver, CCl4 is metabolized by the 
cytochrome P450- dependent mono oxygenase systems [43] followed by its conversion to more chemically 
active radical.  This radical initiates the chain reaction of lipid peroxidation, which attacks and destroys 
polyunsaturated fatty acids [44- 46]. It was reported that the antioxidant activity or inhibition of the 
generation of free radicals is important in the protection against the(ccl4) induced liver lesion [47].  
 

Study on the total phenolic and flavonoids contents of Camel thorn reveals the higher concentration 
of flavonoids and phenolic especially in the Alcoholic extract. In this study the administration of 1000 mg/kg of 
the alcohol extract of the A.maurorum to mice showed a significant hepatoprotective activity against 
paracetamol, by a significant decrease in the activity of serum transaminases. Similar results were reported 
against several liver damaging materials [46, 48- 50].  
 
His to logical findings: 
 

Liver tissue section of control group I and extract group II showed normal histological structure of 
hepatic lobules and organization of hepatic cords with prominent central hepatic vein. Polygonal hepatic cells 
were joined to one another in anastomosing plates, with borders that face either the sinusoids or adjacent 
hepatocytes grade 0 (Fig.3,A and B). Livers ofparacetamol-treated rats group III revealed treatment-related 
changes associated with hepatotoxicity. Histologically, the changes in the liver were characterized by 
vacuolation of hepatocytes located near the liver capsule and around the terminal hepatic venule. pyknoticand 
lytic changes of hepatocytes nucleiwere seen(Fig., 3C). Multiple focal necrotic areas scatter all hepatic 
parenchyma was noticed. Congestion and mononuclear cells aggregation aroundterminal hepatic venulesand 
portal triad of grade 4 were observed (Fig., 3D). Similar liver cellular changes were reported in rats given 
paracetmole by Mahmood et al., [2]. 
 

Liver tissue from rats pretreated with extract group IVand then challenged with paracetamol showed 
moderate improvement as compared with paracetamol-treated group; most of thecentral veins appeared 
normal and the otherone appeared congested but not dilated, the hepatocytes showed low-grade of the 
cellular swelling, the necrotic areas disappeared. Hyperplasia of Kupffer cells, widening of hepatic sinusoids 
and few number of mononuclear cells were seen (Fig., 3E) grade I. 
 

Liver sectionof rats pretreated with silymarin Group V and then challenged with paracetamol showed 
lower intensity of mononuclear aggregation and massive ballooning degeneration of hepatocytes 
consequently the sinusoidal space not apparent (Fig.,3F) grade II. Extracts treated Group VI and after 
treatment with paracetamol then complete treatment for one week the hepatic parenchyma showed normal 
appearance central veins.Thehepatocytes showed low-grade cellular swelling, the necrotic areas and 
hyperplasia of Kupffer cells disappeared, hepatic sinusoids retain irregularly radiated distribution(Fig. 3G) 
grade I.Liver tissue from rats treated with Silymarin Group VII showed disappearance of  
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Fig (3): Rat liver tissue section stained with  H&E (X400) showing 
 

A : Control gr I: Normal histological structure of hepatic lobule (Arrow).   B : Extract treated gr II: showing  
 

normal histological structure of hepatic lobule (Arrow). C :Paracetamol-treated gr III: Vacuolation of 
hepatocytes and focal necrotic areas (Arrow).  D: Paracetamol-treated gr III: congestion and mononuclear cells 
aggregation around terminal hepatic venules and portal triad (Arrow). E : Liver tissue Pretreated with 
silymaringr IV and challenged with paracetamol showing low-grade of the cellular swelling (Arrow). F: liver 
tissue pretreated with silimarin Group V and then challenged with paracetamol showing massive ballooning 
degeneration of hepatocytes (arrow).G : liver tissue treated with extract Group VI after treatment with 
paracetamol showing low-grade cellular swelling.H: liver tissue treated with silimarin Group VII after treatment 
with paracetamol showing massive ballooning degeneration of hepatocytes (arrows). 
 

mononuclear cells and persistence of ballooning degeneration of hepatocytes (Fig.,3H) grade II [33]. 
 

Histological investigation proved that, A. maurorum extract protects liver against damage induced by 
(ccl4). Our study also suggested that A. maurorum extract can protect the liver against the injury produced by 
(ccl4), with unexpected behavior for enhancing the cardiac toxicity of Adriamycin in mice [35]. Sheweita et al. 
[37] reported that markedly reduced and attenuated the histological changes from severe to moderate 
alterations in livers of diabetic rats treated with A. maurorum extracts. Rehman et al. [38] found that A. 
maurorum extract showed excellent protection on liver architecture, almost to the level of the silymarin-
treated groups, validating its hepatoprotective effects in the experimental rabbits. 
 

CONCLUSION 
 

From the above rustles we concluded that the alcohol extract of   A.maurorum at dose of 1000 mg/kg 
exhibits significant hepatoprotective and hepato therapeutic activity by reducing levels of biochemical 
enzymes and improved histopathological liver damage. Further studies are required to explore which active 
principle responsible for this hepatoprotective activity.  
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