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ABSTRACT 

This study showed the protective role of the phenolic extract of Urtica dioica and silver nanoparticles (AgNPS) on 

the hepatotoxicity effect via carbon tetrachloride (CCL4) within white male rats. Hundred and ten male albino rats 

weighing (200-250g) and aged (10-17week). Animals were housed in the animal house of faculty of 

Science/University of Kufa under control condition; light 12 and 12 dark hours and temperature (24±2C°).Animals 

divided into four groups as follows the control groups, carbon tetrachloride groups, phenolic extract groups, and silver 

nanoparticles, groups. Subdivided groups above depending on the concentration (250 and 500mg/kg) of phenolic 

extract, (10 and 5mg/kg) of silver nanoparticles for (two and three) month add to dosage after and before induced by 

carbon tetrachloride (five animals per group).The current study revealed the occurrence of a significant decrease 

(P≤0.05) in the level of regucalcin when the administered by phenolic extract and silver nanoparticles for (two and 

three months) compared with carbon tetrachloride group. Highly significant (p≤0.05) with the concentration of the 

(500mg/kg) for phenolic extract and (10mg/kg) for silver nanoparticles, and no significant observed between extract 

and silver nanoparticles for (two and three months) and before and after induced by the carbon tetrachloride. 
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 INTRODUCTION  

Liver occupies the first degree in the most management the important of human body, so it is the largest 

organ of the achievement of important functions and is one of the main focus for construction and secretion 

and contribute to the metabolism and storage operations for the liver importance in most homeostasis 

processes and energy saving, as well as the production of bile1. The detoxification of the greatest pivotal 

functions of the body being responsible for the process of converting and removing harmful substances2. 

Carbon tetrachloride is extensively employed for initiation of liver injury.3 Carbon tetrachloride has been 

widely used as a model of toxicity-induced chronic liver injury, progressing to fibrosis and cirrhosis4,5. The 

belief causes of carbon tetrachloride are provoked hepatic destruction in lipid peroxidation and decline 

action of antioxidant enzymes and accumulation of free radicals.6,7 

Urtica dioica L. herbaceous plant that grows over a wide area of the world belongs to the family Urticaceae 

and includes more than sixty genera and about more than seven hundred species the commonly known as 

Stinging Nettle.8,9 The diskette leaves rich in fine hair, which irritates the skin on contact because they 

contain many materials including acetylcholine, histamine.10,11 Previous studies have shown phytochemical 

compounds as flavonoids, tannins, volatile compounds and sterols.9,12,13 Common uses of U. dioica in the 

treatment of arthritis and rheumatic add to the diuretic agent.14 Utilised U. dioica extract to the prevention 

of hepatic and renal diseases because of the functions which are performed by such activate antioxidants 

system and destroy free radicals in addition to protective in the hepatic ischemia-reperfusion injury in 

rats.15–18 
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Nano-science techniques are one of most advanced science in the production of small molecules and 

compounds which could alter the properties and qualities of certain materials when they are nanometer size, 

which makes it more useful than the larger particles.19,20 Nanoparticles are working to increase the solubility 

and effectiveness of medicines in addition to accelerating the reaction and the delivery to the specific 

target.19,21 Many studies have explained the effect of silver nanoparticles wound healing and antibacterial 

and effectiveness anticancer and atherosclerosis to the mechanics of silver nanoparticles on free radical 

scavenger.19,21–25 

Initially discovered regucalcin as Ca+2-binding protein was in 1978.26 Regucalcin composed of peptide 

chain and molecular mass (30kDa), regucalcin associated with ageing, so-called senescence marker protein-

30 (SMP30).27 The regucalcin mouse resembles rat 94%, while 89% of the human. Which indicates the 

presence of a primary structure of regucalcin common between humans and rodents28. Study on human 

tissues and found varying expressions occurring in the cardiac tissue and pancreas, as well as already 

expressions in the tissues of the hepatic and renal tissues.28,29 Regucalcin plays a pivotal role in cell 

regulation: maintaining of intracellular Ca2+ homeostasis.30 Regucalcin plays a pivotal role in cell 

regulation and maintaining of intracellular Ca2+ homeostasis.31 Serum regucalcin has been detected to raise 

with liver injury, and besides urinary regucalcin is raise with kidney illness, recommend a beneficial agent 

as a biomarker for investigation.32,33 

Therefore, the current studies must be subjected to find natural alternatives from plants which have side 

effects almost non-existent and in addition to the referencing and the use of folk herbal according to modern 

methods to extract useful such materials. Also, has to be considered to technology and modern science in 

the treatments where is the science and applications of nanotechnology leading in finding alternatives to 

treat diseases such as liver disease. 

EXPERIMENTAL 

General procedure 

Preparation of Carbon Tetrachloride 

Carbon Tetrachloride (CCl4) were gotten from [Merck Ltd., Coimbatore, Tamilnadu (India)]. CCL4 

[(1ml/kg body weight) consolidated with olive oil [1:1].34 The procedure of CCL4 doses administration to 

male animal rats was orally for two and three months. 

 

Preparation of silver nanoparticles 

The silver nanoparticles are manufactured by (Nd-YAG Laser and UV-vis spectrum) in laboratories of 

Nanotechnology Center/University of Kufa. Nanoparticles are administered orally at two doses (10 and 5 

mg/kg) for two and three months before and after 2 hours of CCL4 administration. 

 

Preparation of phenolic extract 

Powder of U.Dioica leaves was obtained from botany gardens of Baghdad University. The phenolic extract 

was prepared by adding 200 mL of methanol alcohol to 20 g of powder, by using Sexholate for 24 hours, 

the extract was evaporated on a rotary evaporation under vacuum at a temperature of 60Co until the solution 

reached to 10 mL. Then, the solution was transferred to a separation funnel and add 2N HCL was added 

gradually to get PH=2, then, washed with 10mL of chloroform three times. The solution was separated into 

two layers, the lower layer was dried which is phenolic, weighted and stored in a refrigerator until using.35 

 

Detection Method 

Determination of phenolic compounds 

The triple drops of 1% ferric chloride (FeCl3) solution was combined with 2 mL of each extract. The 

presentation of thick lavender color with ferric ions designate the presence of Phenolic compounds.36 

 

Determination regucalcin protein 
The assessment of regucalcin rats Elisa kits provided by (elabscience – china) Sandwich immunoassay 

technique (enzyme-linked immunosorbent assay – automated microtiter plate), Elisa reader (Biokit ELX 

800 reader, ELX50 washer/USA). 
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Analytical Discussion 
Results are represented as mean ± standard error (SE) and performed using one-way ANOVA by GraphPad 

Prism® software (GraphPad Software, Inc., La Jolla, CA, USA) L.S.D was P≤0.05 in study groups and 

data were compared between groups using T-test.37 

 

RESULTS AND DISCUSSION 
Result of U.dioica on  Regucalcin level 
The results of the Table-1, Figure-1 and 2, showed a significant increase (P≤ 0.05) in the level of regucalcin 

in group induced by CCL4 (1,511.27±103.38), as compared with control group (458.83±7.36). Also, this 

table revealed the protective effects of both doses of the phenolic extract before and after induced by CCl4. 

The Results also showed a significant decrease (P≤ 0.05) in the level of regucalcin as compared with CCl4 

induced group. 

 
Table-1: Effect of two concentration of phenolic extract of U.Dioica leaves on the rgucalcin level in hepatotoxicity 

male rats induced by CCl4. 

 

Parameters 

Treated 

Mean ± SE 

RNG (pg/mL) 

CCL4 1,511.27±103.38 a 

250ph.b 696.79±28.37 ** 

250ph.a 594.20±52.27 ** 

500 ph.b 597.86±36.51 ** 

500ph.a 577.41±29.36 *** 

Control 458.83±7.36 b 

L.S.D≤0.05 135.17 

(Ph: Phenolic extract, a: After, b: Before. Similar letters indicate significant absent, while the different letters indicate 

a significant presence compared induced groups vs control group. * P≤0.05, **P≤0.01, P≤0.001 compared treated 

groups vs induced group.) 

 

 

 
 

 

Fig.-1: Effect of duration (two and three month) of a phenolic extract of U.Dioica leaves on RNG level in 

hepatotoxicity male rats induced by CCl4. 

(Ph: Phenolic extract, a: After, b: Before. Similar letters indicate significant absent, while the different letters 

indicate a significant presence when compared between both periods. * P≤0.05, **P≤0.01, ***P≤0.001 compared 

treated groups vs induced group.) 
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Fig.-2: Effect of interaction between two concentrations (250 and 500mg/kg) and duration (two and three month) of 

a phenolic extract of U.Dioica leaves on RNG level in hepatotoxicity male rat induced by CCl4. 

(Ph: Phenolic extract, a: After, b: Before. Similar letters indicate significant absent, while the different letters 

indicate a significant presence when compared between both periods. * P≤0.05, **P≤0.01, P≤0.001 compared 

treated groups vs induced group.) 

 

Result of silver nanoparticles on  Regucalcin level 
The results of the Table-2, Figure-3 and 4, showed a significant increase (P≤0.05) in levels of regucalcin in 

the induced group by CCL4 (1,462.81±140.59) as compared with control group (450±8.1). Also, this table 

revealed the protective effects of both doses of silver nanoparticles, which showed a significant decrease 

(P≤0.05) in regucalcin levels of treated groups. It was more obviously that a significant result obtained with 

a dose (10mg/kg) after induction CCl4, as compared with other groups. 

 

 

 
 

Fig.-3: Effect of periods (two and three months) of silver nanoparticles on the regucalcin level in hepatotoxicity 

male rats induced by CCl4. 

(AgN: Silver Nanoparticles, a: After, b: Before. Similar letters indicate significant absent, while the different letters 

indicate a significant presence when compared between both periods. * P≤0.05, **P≤0.01, P≤0.001 compared 

treated groups vs induced group.) 
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Table-2: Effect of two concentration of silver nanoparticles on the regucalcin level in hepatotoxicity male rats 

induced by CCl4. 

 

Parameters 

Treated 

Mean ± SE 

RNG (pg/mL) 

CCl4 1,462.81±140.59 a 

5AgN.b 728.50±52.50 ** 

5AgN.a 618.11±40.05** 

10AgN.b 691.56±47.19** 

10AgN.a 549.24±44.08*** 

Control 450.00±8.10 b 

L.S.D≤0.05 138.55 

(AgN: Silver Nanoparticles, a: After, b: Before. Similar letters indicate significant absent, while the different letters 

indicate a significant presence compared induced groups vs control group. * P≤0.05, **P≤0.01, P≤0.001 compared 

treated groups vs induced group.) 

 

 

 
 

Fig.-4: Effect of interaction between two concentrations and duration (two and three months) to the dosage of silver 

nano-particles on the regucalcin level in hepatotoxicity male rat induced by CCl4. 

(AgN: Silver Nanoparticles, a: After, b: Before. Similar letters indicate significant absent, while the different letters 

indicate a significant presence when compared between both periods. * P≤0.05, **P≤0.01, P≤0.001 compared 

treated groups vs induced group.) 

 

Study of comparison between phenolic extract of U.Diocia and silver nanoparticles 
The overall result in figure- 5 is indicated no significant differences (P≤ 0.05) between the effects of an 

extract of U.Dioica and silver nano-particles on the level of regucalcin. 

 

Study of the effect of CCl4 on Regucalcin level 
The results of a Table-1, Figure-1 and Figure-2 showed a significant increase in regucalcin level after orally 

administered with CCl4. These results are in agreement with the findings,38–40  reported that hepatic 

regucalcin mRNA expression has been shown to be suppressed by oral administration with CCl4 which is 

known as a substance-inducer for liver damages. Moreover, they also mentioned that a remarkable 

increased in the regucalcin concentration in the serum of male rat. The serum regucalcin has a potential 

sensitivity and specific biochemical marker of chronic liver injury in rats administrated CCl4, and detection 
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of a high level of regucalcin was potential for liver damage in the rat.39 Marques et al.30 mentioned that oral 

administration of CCl4 down regulator the regucalcin mRNA in a hepatic cell. CCl4 administration has also 

been shown to increase Ca+2 contained in the rat liver suggestion that disturbance of intracellular Ca+2 

homoeostasis by regulating Ca+2 binding protein activity such as Ca+2-ATPase calmodulin kinase and 

PKC.41 

 

 

 
 

Fig.-5: Comparison between the effect of Urtica and nano on RNG level. 

(AgN: Silver Nanoparticles, Ph: Phenolic extract, a: After, b: Before. Similar letters indicate significant absent, while 

the different letters indicate a significant presence when compared between both periods.) 

 

Study of the effect of U.dioica on  Regucalcin level 
The results of a Table-1, Figure-1 and Figure-2 indicates a significant decrease in regucalcin level after 

orally administered with U.dioica. These findings are in agreement with the findings of Gilani and Janbaz42 

who stated that U. dioica is hepatoprotective that may lead to decrease regucalcin level as a result of 

regeneration in mice liver cells after their damage by CCl4. The Phytochemical analysis of U.dioica showed 

it contain (alkaloid, flavonoid, terpenoid, tannin, phenolic and several of minerals elements) which has 

hepatoprotective activity through its free radical scavenger.14,43,44 The previous study has suggested that 

regucalcin can directly bind and stimulate Ca+2 pump activity.45,46 Therefore, the phenolic compound of 

U.dioica may play an important role in decreasing Ca+2 pumping activity and maintain both cell 

homoeostasis and function that led to decrease regucalcin level47–49. The present study suggest that, the 

phenolic compound of U. dioica has a protective role against CCL4 that may lead to decrease regucalcin 

level in serum via decreasing attracting of CCl4 with liver membrane and to increase membrane fluidity, as 

well as, damage to membrane protein and to increase of membrane antioxidant defence enzyme because of 

this richness of U.dioica with phenolic compound that may provide a good source of antioxidant these 

findings are in accordance the other findings.50,51 

 

Study of the effect of AgNPs on Regucalcin level: 
Table-2, Figure-3 and Figure-4 showed a significant decrease in regucalcin level after oral administration 

of silver nanoparticles. Kataki et al. and Sung et al. mentioned that liver was the main target organ for 

AgNPs and the hepatoprotective effect of nanoparticles depend on the size of particles, therefore, the 

toxicity of smaller particles produce the more cytotoxic response.52,53 Using large nanoparticles (50nm) 

after characteristics by scanning electron microscope, are considered more safety for human and rat 
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health54–56. The decrease in regucalcin level in the present study was the result of liver regeneration by 

evoking an increase intracellular Ca+2 amount which is in agreement with other findings,57,58 who reported 

that AgNPs are able to interfere with liver cellular function and specific biological system. The ability of 

nanomaterial for translocated in circulation may be modified regucalcin protein by interfering with its 

function.44,59,60,61 

CONCLUSION 
Administration of experimental male rats with carbon tetrachloride for two and three months represented a 

causative factor in inducing the hepatotoxicity and initiation of cirrhosis. 

Both of them Urtica dioica and silver nanoparticles have a protecting role against carbon tetrachloride by 

its effect on free radical scavenger and activation of the antioxidant system especially at high dose and 

duration of time.Urtica dioica and silver nanoparticles are capable protecting the liver from the effect of 

carbon tetrachloride. 
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