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Abstract 
Different parts of Urtica dioica are known for its antioxidant compounds having various applications in 

the health and nutritional products. The aim of this study was to elucidate the antioxidant properties of 

dried root extracts against CdCl2 induced acute liver damage by monitoring the hepatic biochemical 

markers at dose 250 mg/kg/day for 4 days and were subsequently exposed to a single dose Cd (4 mg/kg) 

intraperitoneally (i.p.) 12 hours after the last extract/ vehicle treatment. 

CdCl2 induced hepatotoxicity was evident from the increased activities of serum hepatic marker enzymes 

and total bilirubin along with reduction in total protein and albumin levels. Administration of Urtica 

dioica root extract at dose 250 mg/kg daily significantly reversed the enzyme activities and total bilirubin 

to their near normal and T. protein and albumin were increased significantly back to normal. 
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1. Introduction 
Many plant derived natural products have the potential to be hepatoprotective against various 

toxic chemicals and drugs; therefore they can be used to treat acute and chronic liver disease. 

The challenge is to identify the most promising compounds and evaluate their protective 

mechanism [1]. 

Urtica dioica L. belongs to the family Urticaceae which is an annual herb growing in 

Europe, Asia, northern Africa, and western North America and often called (common 

nettle, stinging nettle). Urtica dioica L. has medicinal properties and its extract have been used 

for hundreds of years in world traditional medicine for treating diseases such as eczema, 

digestion and sexual disorders, joints pain and anemia [2]. Also, it is used to treat disorders of 

the kidneys and urinary tract [3], gastrointestinal tract, skin, cardiovascular system [4], 

hemorrhage, bronchitis, rheumatism, gout [5, 6], and some of autoimmune diseases [7]. From 

current pharmaceutical studies, additional pharmaceutical applications of U. dioica have 

revealed antioxidant, hepatoprotevtive [8, 9], anti-inflammatory, antiulcer [10], antiviral [11], 

anticancer [12], and antibacterial, antifungal [13, 2].  

Different parts of U. dioica plant are known to be rich in many phytochemical compounds 

such as flavonoids, tanins, volatile compounds and phytosterols which found to possess wide 

pharmacological actions especially potent free radical scavenging [14, 11]. Three smooth-muscle 

stimulating substances including acetylcholine, histamine, and 5-hydroxytryptamine (5-HT) 

have been identified in U. dioica [15]. Carvacrol (38.2%), carvone (9.0%), naphthalene (8.9%), 

(E)-anethol (4.7%), hexahydrofarnesyl acetone (3.0%), (E)-geranyl acetone (2.9%), (E)-β-

ionone (2.8%) and phytol (2.7%) are characterized as the main components of U. dioica 

essential oil [14]. Rhizomes of U. dioica contain other biological active compounds such as 

scopoletin, sterols, fatty acids, polysaccharides and isolectins [11]. 

Cadmium is one of the most dangerous occupational and environmental toxins. It is found in 

drinking water, atmospheric air and even in food. Cadmium is reported to be very toxic to 

biological systems [16]. The liver, kidney and heart are the most important target organs when 

considering Cd-induced toxicity because this heavy metal accumulates in these organs. For 

this reason many researches are carried out to find natural compounds that help in the 

protection against Cd-induced toxicity with fewer or no side effects [17, 18]. 

The objective of present study is designed to evaluate the hapatoprotective activity of dried 

root extract of Urtica dioica against toxicity induced by cadmium chloride (CdCl2).  

 

2. Materials and Methods 

2.1 Preparation of plant root extracts 

Dried root of Urtica dioica was obtained from herbal store-Amman. The sample of the plant 

specimen was identified by a Botanist from Biological Sciences, University of Jordan/Amman.  
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The dried roots were ground into fine powder using an 

electric dry mill. A total of 100 g of the ground powder was 

soaked in 500 ml of distilled water for 24 hours at 40 oC. The 

mixture was filtered with watman filter paper No.1. The 

filtrate was dried at temperature 40 oC. The yield of Urtica 

dioica was around 20%.  

Appropriate concentration of the extract was then 

subsequently made by dilution with distilled water into 250 

mg/kg body weight and administered to the animals. The 250 

mg/kg extract was more effective than 500 mg/kg in hepatic 

function which was well comparable with standard drug 

silymarin (25 mg/kg). 

 

2.2 Animal Models 

A total of 18 healthy adult male albino rats weighing between 

(160-180 g) obtained from the animal house- University of 

Applied Sciences- Amman were used. The animals were 

maintained under standard conditions of humidity 50%, 

temperature (25 ± 1 oC) with a 12 h light/12 h dark cycle. All 

rats were allowed free access to food and water ad libitum. 

The animals were divided randomly into three groups of six 

rats each as follows: 

 Group I: Served as olive oil treated vehicle with 

saline-control 

 Group II: Rats were administered CdCl2 4 mg/kg body 

weight in normal saline subcutaneously to induce acute 

liver injury. 

 Group III: Rats were treated with 250 mg/kg body 

weight of Urtica dioica extract for four days and 

subsequently exposed to a single injection of CdCl2 12 

hour after the last (U. dioica extract /vehicle) treatment.  

 

All experimental animals were handled according to the 

guidelines of the institutions animal ethical committee. All 

chemicals used were of analytical grade, purchased locally.  

 

2.3 Blood Collection 

At the end of the experimental period, animals were subjected 

to ether anaethesis, blood was collected by cardiac puncture. 

The blood was transferred into EDTA anti-coagualant tube 

and allowed to clot at room temperature for 30 minutes. 

Serum was thereof obtained by centrifugation using bench top 

centrifuge (Germany) for 10 minutes at 3000 rpm. 

 

2.4 Biochemical Assays 

The serum enzymes; aspartate transaminase (AST), alanine 

transaminase (ALT), alkaline phosphatase (ALP), total 

proteins, total bilirubin and albumin assays were carried out 

on the same day according to the procedures described by 

Randox Lab. Ltd-UK. diagnostic kits.  

 

2.5 Statistical Analysis 

Data were presented as mean ± standard error of the mean. 

Statistical analysis was by the one way analysis variance 

(ANOVA) using the spss version 10 softwares, and a p-value 

0.05 was considered significant. 

 

3. Results 

3.1 Hepatic marker enzymes 

The activity of ALT, AST, and ALP in the serum of the 

control and experimental animals is presented in table (1). 

The activity of these enzymes were elevated significantly 

(p<0.05) after CdCl2 injection (group II) when compared to 

control rats. The administration of the Urtica dioica extract to 

the CdCl2 (group III) intoxicated rats resulted in significant 

lowering (p<0.05) of the enzyme levels at all intervals 

measured.  

 
Table 1: Effect of Urtica dioica extract on serum hepatic enzymes in different subjected groups 

 

Parameter Group I (contol) Group II (CdCl2) Group III (CdCl2 + U. dioica extract) 

ALT 30.21 ± 1.94* 73.10 ± 2.37* 49.70 ± 3.98* 

AST 55.85 ± 1.22* 110.57 ± 2.45* 69.40 ± 3.38* 

ALP 44.32 ± 3.32* 92.82 ± 3.11* 50.40 ± 4.82* 

*Results are given as means ± S.E. for six rats. Units are in IU/L. Statistical significance at p<0.05. 

 

3.2 Blood marker proteins 

The levels of total bilirubin, total proteins and albumins in the 

serum of control and experimental animals are shown in table 

(2). A similar increase in the concentration of T. bilirubin, on 

the other hand a decreased in T. proteins and albumins was 

observed in rats serum after injection of CdCl2 (group II) 

when compared to control rats. U. dioica extract treatment 

(group III) markedly decreased the level of T. bilirubin 

significantly (p< 0.05), the values of T. protein and albumin 

were significantly increased (p<0.05) in rats toward normally 

when compared to CdCl2 intoxicated rats. 

 

Parameter 
Group I 

(contol) 

Group II 

(CdCl2) 

Group III 

(CdCl2 + U. 

dioica extract) 

T. bilirubin 0.42 ± 0.20* 0.64 ± 0.45* 0.48 ± 0.36* 

T. proteins 6.20 ± 0.47* 3.90 ± 0.11* 5.98 ± 0.32* 

Albumins 5.38 ± 0.82* 3.26 ± 0.47* 4.89 ± 0.16* 

*Results are given as means ± S.E. for six rats. Units are in mg/dl. 

Statistical significance at p<0.05. 

 

3.3 Biochemical blood markers  

The levels of total bilirubin, total proteins and albumins in the 

serum of control and experimental animals are shown in Table 

(2). A similar increase in the concentration of T. bilirubin, on 

the other hand a decreased in T. proteins and albumins was 

observed in rats serum after injection of CdCl2 (group II) 

when compared to control rats. U. dioica extract treatment 

(group III) markedly decreased the level of T. bilirubin 

significantly (p < 0.05), the values of T. protein and albumin 

were significantly increased (p < 0.05) in rats toward 

normally when compared to CdCl2 intoxicated rats. 

 

4. Discussion 
Numerous evidences suggest that CdCl2-induced liver damage 

is more associated with biochemical changes that contribute 

to liver cytotoxicity. Hence the role of oxidative damage has 

been strongly documented in the pathogenesis of CdCl2-

induced toxicity in different tissues [19, 20, 16]. Enormous 

reports suggest that oxidative stress, depletion of hepatic 

antioxidant system and increase in lipid peroxidation are the 

possible mechanisms of CdCl2 [21, 22, 1]. 

In the present study, the rats treated with CdCl2 showed a 

significant liver damage, as elicited by the increase activities 

of hepatic marker enzymes (ALT, AST, and ALP) and total 

bilirubin (Tables 1, 2). Decline in the concentrations of total 

proteins and albumins (Table 2) also serve as indicator of 
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liver function. It has been reported that when the liver is 

damaged with the introduction of toxic chemicals, alcohol, 

drugs or infectious virus, a significant increase in the levels of 

hepatic marker enzymes and bilirubin. Those markers were 

used as biochemical markers to indicate hepatic injury [23-25]. 

Serum ALT, AST, ALP and Bilirubin are the most sensitive 

markers used in the diagnosis of hepatic injury because these 

are located in the cytoplasm and are released into blood 

circulation after cellular damage [26]. Elevated activity of 

hepatic enzymes in serum observed in this study might be due 

to the release of these enzymes from cytoplasm into the blood 

circulation rapidly after rupture of cell plasma membrane. 

Moreover, it has been well established that CdCl2 

administration causes a marked elevation in the activities of 

aminotransferases and alkaline phosphatase during 

hepatoxicity [27, 1], which strongly support our present 

observation. 

Urtica dioica extract co-supplimentation in our study 

significantly restored the activities of hepatic marker enzymes 

to considerable extent (Table 1). This protective action might 

possibly be due to its effect on preserving the cellular 

membrane of hepatocytes from breakage by reactive 

metabolites, thereby restoring the status of these enzymes. 

Also U. dioica extract treatments had a markedly protective 

effect against CdCl2 treated animals (Table 2), because these 

parameters (T. bilirubin, T. proteins, Albumins) are 

synthesized in the liver and are used to monitor the liver 

function [28].  

The phytochemical analysis of U. dioica root extract have 

been studied extensively and found to contain many active 

constituents such as: Flavinoids, phytosterols, pentacyclin 

triterpenes, coumarins, ceramides, Lignans, hydroxyl fatty 

acids, and some polysaccharides were isolated from the 

hydrophilic fraction, and are considered to be very important 

pharamacological findings [29, 4]. As in literature, these 

phytochemical have shown to be a very effective antioxidants 

that have high potentiate to fight the free active oxidative 

radicles that are produced by the oxidative stress upon the 

treatment of toxic chemicals such as CdCl2 [30-32].  

Urtica dioica has shown a protective effect against oxidative 

damage in isolated rat hepatocytes [33]. Furthermore, U. dioica 

has antioxidant activity by suppressing the 

chemiluminescence in phagocytes [34]. Recently, it is observed 

that U. dioica has a significant hepatoprotective effect in 

CCl4-administration by decreasing the lipid peroxidation and 

increasing the antioxidant defense system activity in rabbits35 

and rats8 emphasizing its antioxidant potential. However, it is 

found that U. dioica can prevent liver fibrosis and cirrhosis, 

suggesting that this plant protects liver against fibrosis 

possibly through immunomodulator and antioxidant activities 
[36, 37]. 
 

5. Conclusion 

It can be concludes from the data observed in the present 

study that dried root extract of Urtica dioica might have 

scavenged, detoxified the free radicals and improve the 

activities of hepatic markers and antioxidant status. Therefore, 

Urtica dioica root extract could be useful as a 

hepatoprotective agent against chemicals-induced liver 

damage in vivo. 
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