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Chapter 1 

INTRODUCTION 

 

Medicinal plants as therapeutic agents are becoming more important for the 

improvement of the ailment of human population throughout the world. The urge 

for perpetual health drove early man to discover different therapies to release pain 

as well as immediate natural surrounding environment, which involve the usage of 

many plants, minerals and animal products as therapeutic agents (Castello et al., 

2002). Traditional medicines obtained from natural plants are one of the most 

useful therapeutic substances. Especially, the green medicines are safer and easily 

reachable to the general public than the pricey synthetic medicines with more side 

effects. (Nair and Chanda, 2007). Therefore, the demand for this  old-fashioned 

medication is highly increasing due to its  safety and low cost (Hussain et al., 

2009). 

 

The bioactive components or phytochemicals of medicinal plants such as 

flavonoids, lignins, terpenoids, glycosides and alkaloids are proved to be efficient 

precursors for drugs formation. These Phytochemicals act additively, individually 

or in synergic way for the progress of Human health (Schutz et al., 2006) due to 

their anti-allergic and anti-tumor activities (Zhang et al., 2005). These bioactive 

compounds play a vital role in detoxification of oxidative stress and other 

degenerative disorders with minimum side effects as compared to synthetic drugs.  
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 Different studies conducted by researchers revealed that Taraxacum. 

Officinale (T. officinale) is a perennial wildflower with an average length of 12-15 

cm, which contains different bioactive constituents carrying therapeutic values. T. 

officinale is a combination of two words “Tarais” meaning “inflammation” and 

“akeoma” meaning “remedial” and is commonly called Dendelion (Schutz et al., 

2006). Various bioactive compounds have been isolated from T. officinale 

including Eudesmanolides Germacranolide esters, Sesquiterpene 

lactonestriterpenes, Phytosterols and Guaianolides etc (Hänsel et al., 1980; Kisiel 

and Barszcz, 2000). According to the study conducted by Singh et al. (2008), T. 

officinale was used for liver diseases due to above mentioned bioactive compounds. 

Furthermore, it has been utilized in medicines for multiple clinical disorders such 

as kidney disorders (Zakaria et al., 2004 ), in treatment of cough, bronchitis, 

asthma, gastrointestinal infection, diabetes, cardiac dysfunction, reproductive 

disorder like impotence (erectile dysfunction) in humans jaundice and cancer 

(Schutz et al., 2006). In addition, the water extract of T. officinale has been used 

against warts, cancer and tumors (Singh et al., 2008; Ahmed and Hussain, 2008). 

Although, the excellent healing properties are possessed by this plant but very few 

chemical compounds were separated from plant. Therefore, further research on the 

evaluation and characterization of separated components is required for its proper 

use in medicinal industry (Londonkar and poddar, 2009; Gurib, 2006).  

 

Among the toxic chemicals, Carbon tetrachloride (CCl4) is a selective 

carcinogenic agent which induces reactive free radicals and initiates cell damage. 

CCl4 is a manufactured chemical that does not occur naturally. Most of the CCl4 
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produced is used in the production of chlorofluorocarbons and other chlorinated 

hydrocarbons, which are tremendously used in air conditioner, fire extinguishers, 

grain fumigants and reaction medium. Though, CCl4 has a harmful effect on human 

health but still it is used in some factories. The prime way of latent human exposure 

to CCl4 is ingestion, skin contact and absorption from respiratory epithelium into 

blood and transported to different organs particularly to liver. CCl4 also cause 

pathological changes in liver, kidney, testes, lungs and nervous tissue as well as in 

blood tissue by producing free radicals (Abraham et al., 1999; ATSDR, 2003). Free 

radical frequently initiates oxidative damages through lipid per oxidation. 

Particularly lipid per oxidation of phospholipids molecules in all biological 

membranes is originated by free radicals (Costa et al., 1989). Injury to the plasma 

membrane results into a number of disease conditions. Free radicals of 

trichloromethyl (CCl3) are formed by the cumulative action of cytochrome P450 

oxygenase present in the lumen different cell organelles. The CCl3 reacts with 

biological compounds such as proteins ,amino acids, fatty acids nucleotides and are 

changed into trichloromethyl peroxy radical (CCl3OO) in the presence of oxygen 

(Muriel et al., 1988). 

 

The trichloromethyl free radical can also undergo anaerobic reactions which 

may result in the formation of such toxic compounds as chloroform, 

hexachloroethane and carbon monoxide (ATSDR, 2003). In addition to the binding 

of carbon tetrachloride metabolites to protein and lipid, there is also an evidence of 

binding to DNA and produce genotoxic effects. These free radicals also cause 
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rupturing of the inter-alveolar septum, degeneration of cells in the interstutium and 

also damage the blood capillaries (Zakria et al., 2004). 

 

Carbon tetrachloride brings the prominent changes in the cytology of the 

lungs, liver and kidney tissue by causing the degeneration in cellular organelles, 

which ultimately leads to tumor formation (Bend et al., 1985). Microscopic 

examinations of animal tissues treated with doses of CCl4 intraperitoneally, orally 

or by inhalation display pathological changes on inter and intracellular level. 

Pulmonary cell, liver cell and kidney cells are prone to CCl4 encouraged damage 

due to their aptitude to metabolically activate chemical reactions in cells, which 

ultimately lead the lipid peroxidation (Boyd et al., 1980). 

 

Current research indicates the function of active oxygen species (AOS) in 

the oxidative stresses of various organs like kidney, liver, pancreas, adrenal glands 

and thyroid. These AOS are also responsible for lungs toxicity including lungs 

tumor, lungs fibrosis, mature respiratory disorders and damage of alveolar wall, 

chronic bronchitis and pleural membrane inflammation. The lungs have developed 

defense to AOS mediated damages by production of a wide range of antioxidant 

enzymes like catalases, peroxidases and dismutases etc. 

 

Oxidative damage to tissues and their cellular compounds is prevented by 

certain enzymes and antioxidant metabolites present in plants and animals (Khan 

and Ahmed, 2009). Scientists have found a relationship between the manifestations 

of diseases, oxidative damage and plants derived dietary components. Many plants 



5 
 

	
 

extracts have been assessed as chemo-protective agents in animal tissues. 

Medicinal plants are showing a substantial part in preserving human health 

conditions for hundreds of years (Weber et al., 2003). Xenobiotic compounds 

induced inflammatory reactions can be reduced by compounds of medicinal plants 

(Ashoke et al., 2001).Various substances are known to cause the tissue damage and 

are responsible for production of several biochemical and physiological defects in 

the living organisms. A variety of toxic chemicals and xenobiotic compounds like 

Dichloroethylene, Paraquat, Nitrofurantoin, Naphthalene, Bleomycin etc., are 

pathogenic and cause damage to various tissues.  These xenobiotic compounds are 

not only responsible for the tissue damage but also cause the peroxidation of lipids, 

proteins and DNA (Venukumar et al., 2004). The antioxidant enzymes protect the 

macromolecules of the tissues like lipids, proteins and DNA from the damage by 

inactivating the oxidants. (Heim et al., 2002). All these enzymes accountable for 

altering H2O2 to other harmless constituents are Glutathione peroxidase (GTP) and 

catalase (CAT). Catalase is predominantly located in the lumen of peroxisomes and 

break down H2O2 to O2 and H2O (Freeman et al., 1986). Free radicals such as 

hydroxyl radicals, H2O2 and superoxide anions or reactive oxygen species are 

endangered when O2 is delivered in surplus or in limited supply. Accretion of the 

free radicals in body tissues can affect biomolecules and cause oxidative damage, 

which ultimately can cause too many enduring diseases (Punithavathi et al., 2000). 

It has been found that Copper-zinc superoxide dismutase contains Zn ions as a 

protein stabilizer and Cu ions for catalytic function of enzyme. This enzyme may 

be contained in the cytoplasm and matrix of nucleus or in the lumen of 
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peroxisomes and also acts as a scavenger for the O2 free radical (Cardellina et al., 

1999). 

 

 The antioxidant enzymes could act in a synchronize manner to defend living 

tissues against oxidative damage induced by pollutants. These enzymes are 

produced under the genetic control, but some exogenous chemicals or their 

metabolites my react with the DNA and bring changes in the biosynthetic pathway 

of the production of the corresponding enzymes. As a result, the alterations in the 

antioxidant enzymes also modify the defense mechanism of the cells and tissues 

(Marklund, 1992). 

 

The imbalance between free radicals formation and their removal causes 

increase in the production of peroxides and free radicals. These peroxides and free 

radicals cause the impairment of plasma membrane and produce toxic effects on 

biological molecules including nucleic acids, proteins, and lipids (Khan and Ahmed 

2009). Intracellular reducing environment within all living organisms is maintained 

by antioxidant compounds present within the cell or these compounds acquired 

from medicinal plants (Ogeturk et al., 2005).  

 

Various bioassays are performed to study the effect of plant extracts 

including cytotoxicity, antitumor activity and antioxidant activity. In 

pharmaceutical industry cytotoxicity tests are comprehensively used to find out 

natural bioactive compounds which are beneficial in tumor treatment (Pieters and 



7 
 

	
 

Vlietnick, 2005). The separations of antitumor compounds from medicinal plants 

are becoming an area of massive attention (Chung et al., 1998).  

 

Potato disc method is used to check for antitumor action of herbs. This 

method is cost-effective and more précised than animal models for viewing of 

antitumor activity. In this method Agrobacterium tumefaciensis is used to produce 

tumors in a disc of normal potato tissue (McLaughlin and Rogers, 1998 ; Galsky et 

al., 1981). According to Ferrigini et al. (1982) beginning of crown gall by using 

this technique gives appreciable data for animal model and it has virtuous 

suggestion that the bioactive compounds of plants are intricate in 3PS leukemia in 

rats (Galsky et al., 1981). Crowngall neoplastic disease is induced by 

Agrobacterium tumefaciens, in which rigid collection of cell is made from tissue 

called tumor (a similar tumor formed in animals) (Aiyelaagbe and  Osamudiamen,  

2009). In this method, tumor inducing plasmid is transferred into plant by 

Agrobacterium. As a result, plasmid growth is increased by toxic phenols released 

by plants during injury. Similar results were also reported by Athar et al. (1996) 

from animal models. 

 

 The anti-oxidative activity of plants has been confirmed as greatly 

contributing toward preventions of cancer and inflammation, because of its many 

fold useful characters (Gilani et al., 1992). Biochemical assays of various 

medicinal plants have proved that plant extracts possess anti-inflammatory and 

antitumor activities in more or less amount (Williams et al., 2004). 
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Tumor formation which may develop into malignant form is one of the 

emerging issues of the world. However, the detailed information is not available 

about the active constituent of T .officinale which can act as antitumor. Current 

research was carried out to find the naturally occurring antitumor compounds of T. 

officinale. This research work would help not only to identify the antitumor 

compounds but also helpful in developing new drugs in the area of pharmaceutical 

industry. 

 

 Therefore, by keeping in view above information the current research has 

been carried out on rat model with following objectives. 

 

 To determine the histopathological changes in the different vital organs 

induced by carbon tetra chloride 

 To study the comparative level of different hormones and enzymes in all 

experimental groups 

 To study different changes in the normal blood film of all experimental 

animals 

 To find out protective effect of T. officinale on different vital organs against 

oxidative stress of carbon tetrachloride 

  To determine photochemistry of the various fractions of T. officinale 
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Chapter 2 

REVIEW OF LITERATURE 

 

Recently, great attention of scientists has been focused on the protective 

role of the antioxidative enzyme system and non enzymatic antioxidant such as α-

tocopherol, vitamin C and E etc. against oxidative stress. In addition to endogenous 

antioxidant system, some exogenous antioxidant compounds extracted from 

medicinal plants, may exhibit antioxidant properties which can effectively 

ameliorate the oxidative damage. This might attract the interest of scientists to 

study the protective potential of natural antioxidants available in medicinal herbs 

for the prevention of induced oxidative injuries to biological systems (Shamim et 

al., 2009). 

 

The world health organization estimated that up to 80% of people still have 

reliance on traditional remedies (herbs) for their treatment. Medicinal plants 

constitute one of the main sources of new pharmaceuticals and healthcare products. 

The role of medicinal plants in disease prevention or control has been attributed to 

antioxidant properties of their constituents, usually associated to a wide range of 

amphipathic molecules, broadly termed as polyphenolic compounds. The number 

of reports on the isolation of natural antioxidants, mainly of plant origin, has 

increased immensely during the recent past. Polyphenolic compounds are 

commonly found in both edible and inedible plants and their antioxidant capacity is 

mainly due to their redox properties, which allow them to act as reducing agent, 

hydrogen donor, and as oxygen quenchers or metal chelators. 
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In the past few decades, there has been increasing interest in biovailibity 

and biological effects of phenolics and flavonoids in food plants. They can also 

induce expression of various genes encoding metabolic enzymes, thought to 

decrease the risk of various diseases, disorders and immune dysfunctions. It was 

reported that medicinal plants used for the cancer treatment may contain anti- 

cancer compounds. The lignin and flavonoids of polyphenols are widely distributed 

in the plant kingdom and have been recognized to have biological activities 

including anti- tumor actions, in various in vitro and in vivo studies of antitumor 

and anti-allergic effects (Koyama et al., 2006). 

 

Medicinal products derived from plants are known to play an important role 

in discovery of medicines and synthetic medicines, have some structural 

components that completely or particularly derived from natural motifs or mimic 

natural occurring molecules (Nair and Chanda, 2007). 

 

T. officinale belongs to class equisetopsida subclass  Magnoliidae 

superorder Asteranae order  Asteralaes family  Compositae/ Asteraceae subfamily 

chichorioidea genus Taraxacum species officinale, and is well known plant since 

ancient times and is generally considered to have diuretic, choleretic, tonic laxative 

properties. In traditional medicines use of T. officinale for rheumatic conditions 

could be related to its anti-inflammatory properties. This plant contains number of 

photochemical involving triterpenes, sterols, sesquiterpenes lactones, phenoloids, 

inlin, pectin, suger, vitamins and other compounds. Studies revealed that the anti-

inflammatory activity of some riterpenodis, present in T. officinale, may depend on 
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inhibition of protein kinase without any involvement of neurogenic inflammatory 

mechanism (Szidonia, 2002). 

 

Major constituents of T. officinale have been isolated which are 

germacranolide, taraxinic acid, beta-glucopyranosyl ester and its 11, 13-dihydro 

derivative, two eudesmanolides i.e. 4 alpha (15), 11 β (13)-tetrahydroridentin B and 

taraxacolide -1 O-β-glucopyranoside. These constituents belong to 

sesquiterpenoids. Recent research reports showed the presence of some other 

sesquiterpenoids in dendelion. T. officinale yielded three closely related 

germacranolide acids esterified with glucose including the two above mentioned 

taraxinic acid derivatives together with guaianolideixerin D (Zielinska and Kisies, 

2000). 

 

The presence of various flavanoids in the T. officinale are responsible for 

the production of Nitric oxide (NO) and prostaglandin E2 which in turn, reduce the 

production of inducible nitric oxides synthase (iNOS) and cyclooxygenase-2 

(COX-2) enzymes. These are also considered as anti-allergic compounds due to 

their ability to normalize the biochemical pathways of allergic reactions (Hu and 

Kitts, 2005; Jeon et al., 2008; Bylka et al., 2010). 

 

All living organisms contain antioxidant metabolites and enzymes which 

prevent oxidative damage to cellular compounds such as lipids, proteins and DNA. 

Researchers have found a correlation between oxidative damage and the occurrence 

of diseases. A large number of plants and their products have been evaluated as 
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potential chemo protective agents in the living cells. Medicinal plants have played a 

significant role in maintaining human health and improving the quality of human 

life for thousands of years. Much enthusiasm has been generated to explore the 

potential use of naturally occurring anti-inflammatory and antioxidant compounds 

to attenuate the xenobiotic compounds inducing inflammatory reactions. 

 

2.1 CONTROL OF MICROBES WITH MEDICINAL PLANTS 

In ancient times people used spices and herbs in their food as flavoring 

agents (Beuchat, 1994; Cutler, 1995). These can also be used locally as food 

preservatives and in folk medicine. Many herbs and spices possessed free radical 

scavenging, antioxidant and antimicrobial activities like bactericidal and 

bacteriostatic (Beuchat and Golden, 1989). Today, many worldwide medicinal 

plants, spices and herbs are frequently used to control microbial activities and these 

spices and herbs are considered as alternative medicines (Lis-Balchin et al., 1996). 

 

Phenolic and polyphenolic compounds present in medicinal plants exhibit 

antimicrobial activities (Hara-Kudo et al., 2004). Liu et al. (2009) studied that 

essential oil of Ganoderma japonicum Lloyd. Exert antimicrobial activity against 

eighteen microbes and found that this essential oil possessed significant 

antimicrobial activity and concluded as natural antibiotic. Duraipandiyan and 

Ignacimuthu, (2009) isolated flindersine and characterized its antibacterial and 

antifungal activities of Toddaliaasiatica (L.) using disc diffusion method (Runyoro 

et al., 2009), characterized four Ocimum species (Ocimum basilicum (L.), Ocimum 

kilimandscharicum (L.), Ocimum lamiifolium (L.), Ocimum suave (L.) of Tanzania 
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for their phytochemicals and antimicrobial properties, found eighty one compounds 

that possessed antibacterial properties. By using agar well disc diffusion method 

Shan et al., (2007) evaluated the antimicrobial activity of the extracts from dietary 

spices and medicinal herbs against food-borne bacteria (Listeria monocytogenes, 

Bacillus cereus, Staphylococcus aureus, Salmonella anatum, and Escherichia coli). 

The extracts of these spices and herbs were characterized and found that they 

possess enormous level of phenolic compounds that might show the antimicrobial 

activities. More et al. (2008) studied the antimicrobial activities of the ethanolic 

fractions of different plants species from South Africa used in traditional medicine.  

 

In those studies, the pathogens used were Actinomycetes israelii, 

Actinobacillus, Actinomycetemcomitans, Candida albicans, 

Actinomycetenaeslundii, Porphyromonas gingivalis, Streptococcus mutans and 

Privotella intermedia. Furthermore, both antioxidant and antimicrobial activities 

were studied in polar fractions of halophytic plants. The chloroform and methanol 

extracts of the halophytes Eryngium maritimum (L.), Crithmum maritimum (L.) and 

Cakile maritima (Scop.) were characterized to investigate antimicrobial activities, 

in addition to radical scavenging antioxidant activities and concluded that the 

chloroform fractions were more active than the methanol fraction (Meot-Duros et 

al., 2008). 

 

Antifungal activity of the aqueous extracts of many plants against five 

species of human pathogenic fungi was assessed by Webster et al. (2009) and they 

concluded that the plant extract significantly controlled the fungal growth. 
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Whereas, Stanisavljevi et al. (2009) compared 70% ethanolic classical and 

ultrasound solvent extracts of Echinacea purpurea (L.) (Asteraceae) for 

phytochemical, radical scavenging antioxidant, antimicrobial activity and found 

that the plant extracts obtained by classical extraction was more active than those 

by ultrasound extraction. Similarly, Ziziphora clinopodioides (Lam.) was 

characterized for antibacterial activity against the Gram+ve and Gram-ve bacteria. 

Chemical characterization revealed 18 compounds through GC–MS analyses 

including (+)-pulegone, 1, 8-cineole, limonene, menthol, menthone, piperitenone 

and piperitone and revealed the essential oil and methanolic extract possessed 

significant antimicrobial activity (Ozturk and Ercisli, 2007). 

 

2.2 CYTOTOXIC CHARACTERIZATION OF MEDICINAL PLANTS 

As Plant based raw materials are important source of new drugs those are 

being used worldwide. Even in industrialized countries advance medicines are 

being replaced by plant medicine. The indigenous medicinal plants are still in use 

in different areas of the world because of poverty. Therefore, in order to develop 

new drugs throughout the world, comparatively medicinal plants are the best source 

on account of the presence of bioactive compounds (Hamamouchi, 2002). 

 

The anticancerous and anti-inflammatory effects of Scutellaria barbata, a 

traditional Chinese herbal medicine native to Southern China,  were studied by Yin 

et al. (2003) They revealed that extracts of Scutellaria barbata have growth 

inhibitory effects on a number of human cancers. Treatment of lung cancer, 

digestive system cancers, breast cancer, and chorio epithelioma by S. barbata 



15 
 

extracts was reported. However, the mechanism underlying the antitumor activity 

was unclear. Their results showed that ethanol extracts of S. barbata greatly 

inhibited A549 cell growth, with IC50 of 2.1×105 µg/L. The major mechanisms of 

inhibition included cell apoptosis and cytotoxic effects. cDNA microarray analysis 

showed that 16 genes, involved in DNA damage, cell cycle control, nucleic acid 

binding and protein phosphorylation. These data indicated that these processes are 

involved in S. barbata-mediated killing of cancer cells.  

 

Wojdylo et al. (2007) conducted research work on anticancer effects of 

extract of Hemsleya amabilis a medicinal herb has long been used to treat cancer 

and many other conditions. Although underlying mechanism was not clear, Wo and 

his colleagues treated different types of cancer cells including human astrocytoma 

U87 cells, breast cancer cells MDA-MB-231 and Jurkat cells with Hemsleya 

amabilis extract. This agent significantly inhibited tumor cell growth and colony 

formation at various concentrations. When astrocytoma cells were seeded in the 

presence of Hemsleya amabilis extract at very low concentrations, cell spreading 

was greatly inhibited. Hemsleya amabilis extract also promoted tumor cell death in 

all the tested cell lines. Apoptotic assays with Annexin V staining demonstrated 

that Hemsleya amabilis extract induced astrocytoma cell apoptosis at different 

concentrations.  

 

Knowledge of the pathogenesis of the cancer includes not only dominant 

changes that accelerate growth, but just as importantly, recessive changes involving 

growth inhibition (tumor suppressor or gatekeeper genes, and programmed cell 
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death pathways (apoptosis genes). Cell division is potentially a risky process, and 

organism with renewable tissues have evolve mechanisms to limit the maximal 

number of permissible division in order to prevent the occurrence of genomic 

instability and premature onset of cancer yet permit appropriate cellular DNA 

repair and maintenance.  

 

Diazguerrero et al. (2005) studied the damage of DNA that accumulates as 

a result of aging and age-related illnesses. Furthermore, a higher susceptibility is 

thought to be more common among elderly than young individuals. They examined 

the severity of DNA damage caused by carbon tetrachloride (CCl4) and H2O2 in 

cells from young (2 month old) and older (14 month old) mice using both in vivo 

and in vitro exposures. CCl4 is known to generate radical oxidative species (ROS) 

throughout its biotransformation in the liver. Therefore, 8-oxo-7,8-dihydro-2'-

deoxyguanosine (8-oxdGuo) was quantified in liver DNA obtained from young and 

older mice treated with CCl4. In addition, DNA single-strand breaks were measured 

by the Comet assay in primary lung fibroblasts cultured from young and older mice 

and treated in vitro with H2O2. Intracellular ROS production and mitochondrial 

enzyme activity were determined in parallel. 8-oxodGuo levels were significantly 

higher in older mouse liver DNA than younger, and increased significantly with 

CCl4 treatment. When the basal DNA damage was subtracted, the net damage was 

almost equal for both. In addition, untreated cells cultured from older mice had 

significantly greater levels of strand breaks than cells derived from young mice. 

H2O2 increased the level of damage in both cell cultures. Their findings indicate 

that the DNA damage observed in older animals probably result from the 
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accumulation of endogenous damage with age, perhaps due to insufficient repair, 

which enhances the injury caused by exposure to the toxic agents. 

 

Anti-inflammatory activity of the 80% ethanolic extract of roots of T. 

officinale has been observed through carrageenan induced rat paw oedema, there 

was 25 % inhibition of oedema formation before indomethacin application and 45 

% inhibition after its application. The methanol extracts of the flowers from T. 

officinale showed inhibition rate of 95 % in teradecanoylphorbol-13-acetate (TPA) 

induced ear oedema test in mice. The extracts of T. officinale of the leaves and 

roots exhibit slightly lower inhibition rates of 69 and 51 % respectively, in the same 

assay as described by Schutz et al. (2006). 

 

Anti-inflammatory activity of T. officinale has been investigated by the 

aqueous root methanolic extracts. The aqueous methanolic extract of roots was 

portioned successively with n-hexane, ethyl acetate and butanol and observed 

significant inhibitory activity which was confirmed by the formation of leukotriene 

B4 from human neutrophils. The butanol fraction resulted in highest 86% inhibition 

at 7 µg/mL and 32 % at 3 µg/mL (Kashiwada et al., 2001). 

 

T. officinale has been widely used as a folkloric medicine for the treatment 

of diverse diseases. It has been studied that in some experiments, the ethyl acetate, 

n-butanol, and aqueous extracts in succession from the ethanolic extract showed 

significant scavenging activity in the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) assay, 

reactive oxygen species (ROS) level, and an anti-angiogenic activity in the chicken 
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chorio allantioc (CAM) assay. In mice model, the ethanolic extract inhibited 

production of exudate and significantly diminished nitric oxide (NO) and leukocyte 

levels in inhibitory effect on acetic acid-induced vascular permeability and caused a 

dose dependent inhibition on acetic acid induced mice. Suppressive effectiveness of 

the ethanolic extracts on production of NO and expression of inducible nitric oxide 

synthase (NOS), lipopolysaccharide (LPS) – stimulated macrophages were also 

assessed. Among these fractions, the n-butanol fraction was effective in the CAM 

assay. Collectively T. officinale contains anti-angiogenic, anti-inflammatory 

properties and showed the inhibition of NO production and COX-2 expression as a 

part of its anti-oxidative activity (Hyejin et al., 2008). 

 

A study was conducted to investigate the effects of T. officinale extracts on 

the oxidative stress, inflammation, and lipid profile in C57BL./6 mice fed 

anthrogenic diet (Kilani et al., 2008). Five groups of mice were given anthrogenic 

diet (Control) and containing 1.5%, 3% T. officinale water extract (TWOE) and 

alcoholic extract (TOAE) respectively for 6 weeks, after 6 weeks of 

supplementation, plasma and hepatic triglyceride and total cholesterol 

concentration were decreased significantly (P<0.05) in TOWE and TOAE groups 

compared to control group. Superoxide dismutase activity was significantly higher 

in TOAE groups than control group. However, there were no significant changes in 

TNF-α and IL-I among treatments. These results support that T. officinale may 

reduce the risk of atherosclerosis via the attenuation of anti-oxidative, anti-

inflammatory and hypolipidemic process (Kim et al., 2007). The purified fractions 

which were obtained through column-chromatography were further analyzed by 
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HPLC and to confirm the identification of sitosterol and α-amyrin in dandelion 

leaves and roots. Thus, the presence of α-amyrin and sitosterol content suggested 

using of this extract as anti-inflammatory, anti-neoplastic, antipyretic and immune-

modulatory agents because of their potential to target specifically T-helper 

lymphocytes, the Th1 and Th2 cells. Therefor, in this way these cells and natural 

killer cells showed improved and normal function. Comparative studies revealed 

that the distribution of bioactive compounds in individual plants parts is quite 

varied. There is highest concentration of both bioactive compounds. Triterpenes are 

richly present in the roots (amyrin=3.8 %) and phytosterols are present in flowers. 

This information provides the insight about the selection of plant parts in for 

medical purpose in effective and economical way. These studies also revealed that 

capillary electrophoresis is a good choice for a fast analysis and best choice for 

plants which contain many flavonoid components (Szidonia, 2002). 

 

During the past decade, a number of therapeutic agents which have been 

used, can induce apoptosis in cancerous cells. Although mechanisms of killing 

tumors through apoptotic pathways by the chemotherapy processes remain 

controversial, it can still be used as a reliable method to isolate anticancer drugs 

(Mc Conkey et al., 1996; Panchal, 1998). Rahman and Choudhary, (2001) 

characterized the medicinal importance of crude extract and 2α, 3β, 21β, 24β, 28-

pentahydroxy-olean-12-ene were isolated from the root of Laportea crenulata 

(Gaud.) which exhibited remarkable cytotoxic activities through brine shrimps in 

addition to antimicrobial activities. 



20 
 

Mesia et al. (2008) studied the cytotoxic activities of 45 medicinal plants 

through MRC-5 cell lines. Results of these studies indicated comprehensive and 

dose dependent cytotoxic activity against the MRC-5 cell lines. Kilani et al., (2008) 

evaluated the tuber infusion and extracts for cytotoxic and apoptotic activities of 

Cyperus rotundus (L.). It was observed that, due to presence of cytotoxic 

compounds growth and proliferation of L1210 cells were suppressed. 

 

Mothana et al. (2009) characterized the methanol extract of Yemeni 

medicinal plants against FL-cells lines cytotoxicity and found that activities of 

plant extracts are owing to the occurrence of some bioactive constituents in the 

extract. Crude methanolic extract of twenty medicinal plants possessed 

antimicrobial activity, which was characterized in vitro for cytotoxic activity on 

MCF7 (human breast epithelium) cell line through MTT assay (Shamim et al., 

2009). Abu-Dahab and Afifi, (2007) characterized 76 bioactive ethanolic extract 

from Jordanian flora and reported antiproliferative activity on breast a cancer cell 

line (MCF7). 

 

2.3. CHROMATOGRAPHIC SCREENING OF FLAVONOIDS AND THEIR  

ROLE IN OXIDATIVE STRESS 

Thousands of flavonoids have been isolated and characterized from various 

organs of medicinal plants and are a valuable source of protection against the 

pathogens and damaging radiation such as ultraviolet radiation (Harborne and 

Williams, 1998). Chemically flavonoids derived from benzo-γ-pyrone having 

phenolic and pyrane rings, are classified according to the substitutions. Depending 
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upon the chemical structure, flavonoids have been classified into six classes; 

namely flavones, flavanols, flavanons, flavonols, anthocyanidins and isoflavones. 

However, 3-O-glycosides are the common dietary flavonoids but aglycon forms 

can also exist. 

 

Most of the pharmacological properties of flavonoids are mostly attributed 

to their antioxidant and chelating abilities, antimycotic, antiviral, anti-

inflammatory, and enzyme inhibitory activity (Heim et al., 2002). 

 

Characterization of n-hexane-soluble fraction of Indonesian Croton tiglium 

seeds through GC/MS and found that it possessed 17 peaks. Using 

chromatographic analyses that the seed exudate of Lotus pedunculatus (Cav.) was 

found to be composed of catechin, kaempferol, naringenin, quercetin aglycone and 

three different glycosides of quercetin however root exudates contained all of these 

in addition to apigenin (Steele et al., 1993). Flavonoids of Ginkgo biloba (L.) were 

characterized through HPLC including quercetin, kaempferol, and isorhamnetin 

(Zhang et al 2005). Four different flavonoids were quantified (Zu et al., 2006) 

through RP-HPLC method using photodiode array detection (DAD) in Cajanus 

cajan (L.) Mill sp. leaves with standard protocol, while Cristea et al., (2003) 

identified and quantified luteolin, luteolin-30,7-diglucoside and luteolin-7-

glucoside through HPLC analysis in weed Reseda luteola L. 

 

Yao et al. (2006) assessed flavonoid content in Semen cuscutae and five 

flavonoids including quercetin 3-O-β-D-apiofuranosyl-(1→2)-β-D-galactoside, 
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quercetin 3-O-β-D-galactoside-7-O-β D-glucoside, quercetin, kaempferol and 

hyperoside. Species varied in their flavonoid contents. Flavonoids are polyphenolic 

compounds present in all foods of plant origin, have various effects on mammalian 

cellular systems and structures, and protect biological membranes against free 

radical-induced oxidative damage (Kitagawa et al., 1992). The strong antioxidant 

effects of flavonoids have been highlighted by several studies (Katan et al., 1998). 

Flavonoids may have therapeutic effects on disease conditions caused by oxidative 

stress, such as coronary atherosclerosis, ischemic damage, diabetes mellitus, aging 

processes and cancer (Haraguchi et al., 1996). Accumulation of ROS due to 

thermal stress was found to be reduced with quercetin and rutin in Caenorhabditis 

elegans (Kampkotter et al., 2007). Both these flavonoids are integral components 

of different vegetables and fruits and exhibit various health benefits which are 

attributed mostly due to free radical scavenging and antioxidant effects and exerts 

beneficial effects in various degenerative disorders (Noroozi et al., 1998; 

Middleton et al., 2000; Williams et al., 2004). (Potapovich and Kostyuk, 2003) 

characterized the antioxidant and cytoprotective potency of flavonoids (rutin, 

dihydroquercetin, quercetin, catechin and epicatechingallate (ECG)). All these 

compounds inhibited the CCl4 dependent microsomal lipid peroxidation, and 

showed that the catechin was the most effective antioxidant. 

 

2.4 CARBON TETRACHLORIDE AND OXIDATIVE STRESS 

Carbon tetrachloride is a toxic chemical causes abnormal changes at  

cellular, biochemical and molecular level. 
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2.4.1 Carbon Tetrachloride and Histopathology 

Carbon tetrachloride is used as a hepatotoxic chemical in experimental 

animals. Tissue damage by carbon tetrachloride depends upon the amount of 

dosage and duration of exposure of the experimental animals to this toxicin, causes 

dysfunctions of lungs, kidneys, brain, and testis. It can also induce the production 

of free radicals in blood as well (Szymonik-lesiuk et al., 2003). Administration of 

CCl4 to rat caused hydrophilic changes mostly in centrilobular area including 

necrosis, ballooning and blood vessel injuries. Other injuries included were 

sinusoids and congestion of central vein. Inflammatory cells were also seen in the 

sinusoid area. Fatty infiltration and fibrosis were also induced with CCl4 treatment 

(Shenoy et al., 2001). 

 

It was reported by Okada et al. (1989) that the affect of CCl4 on liver of rats 

and observed that CCl4 causes severe parenchymal damages, delay in regeneration 

of hepatocytes and prominent proliferation in mesenchymal cells and fibrosis in 

growth hormone deficient rats as compared to normal rats. Vascular degeneration 

in centrilobular to midzonal hapatocytes and necrosis of hepatocytes was also 

observed. In addition, an accumulation of argrophilic reticular fibers was observed 

along with infiltration of small epithelial like cells. Long chronic exposure to CCl4 

also causes hepatocellular carcinoma in rats but in most cases the benign tumor and 

hepatic nodules are reported in rats. The development of hepatocellular carcinoma, 

benign tumor, hepatic nodules and hepatic injuries depends upon the type of strain 

used during the experiment. Subcutaneous injection or oral administration of CCl4 

induces tumor production in rats. Hepatic injuries were induced in rat with 
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administration of CCl4. The histopathalogical changes induced by the treatment of 

CCl4 alone caused multi dimensional changes including degeneration of fats, 

necrosis and sinusoidal dilations were seen. Central vein was also found congested 

(Omolola and Farombi, 2009). 

 

According to Jayakumar et al. (2008) treatment of CCl4 significantly affects 

the histology of kidney, heart and brain. Renal changes include loss of border 

brush, necrosis of bowman capsule and blood vessel distortion. Injuries of blood 

vessels in heart and vacuolization of the cerebral cortical cells in the brain was 

observed. (Khan and Ahmed, 2009) reported that administration of 2 mL/kg b.w 

CCl4 for 16 weeks in rats affects the histopathology of testicular tissue which 

includes, complete atrophy of seminiferous tubules, degeneration of the germ cells, 

and as well as inflammatory cells infiltration. Renal injuries have been found in 

several investigations (Ogeturk et al., 2005; Khan et al., 2009). 

 

2.4.2 Carbon Tetrachloride and Molecular Changes 

Zakria et al. (2004) found that Curcumin which is a dietary antioxidant 

derived from tumeric (Curcuma longa) and has been known since ancient times to 

possess therapeutic properties. It was chosen in the present investigation to evaluate 

its ability to attenuate Carbon tetrachloride induced lung injury. Adult male rats 

were divided into three groups. The first group of rats received i.p. injections of 0.6 

mL/kg b.wt. CCl4. The second group of rats received the same dose of CCl4 as in 

the first group and simultaneously given CCM (600 mg/kg b.wt) by gavage. The 

third group served as control. All treatments were carried out daily for two weeks. 
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The CCl4 was found to induce histopathological and ultrastructural changes in the 

pulmonary tissue. These included congestion of most of the blood capillaries, 

thickening of the alveolar septa and appearance of significant number of type II 

pneumocytes and inflammatory cells. Moreover, degenerated cells were detected in 

certain foci accompanied by obvious increase of collagen fibres. Curcumin was 

found to modulate the inflammatory-oxidant activity of CCl4. Most of the main cell 

types in the alveolar tissue had restored their normal histological and ultrastructural 

appearance. In addition, curcumin markedly attenuated CCl4-induced injury by 

interfering with the influx of inflammatory cells and by preventing the development 

of pulmonary fibrosis and excess collagen accumulation in the lungs. Thus, it may 

be concluded that curcumin may serve as a protective agent and has a remarkable 

efficacy in the suppression of drug -or chemical-induced lungs injury. 

 

The anticancerous activity of the extract of Myrica gale L. (Myricaceae), a 

native plant from Canada was studied by. Sylvestre et al. (2005) The anticancer 

activities of M. gale essential oil extracts, the 30- and 60-min fractions, were 

assessed against human lung carcinoma A-549 and colon adenocarcinoma DLD-1 

cell lines. Experiment shows that the 60-min fraction was significantly (p<0.001) 

more active against both cell lines tested, A-549 and DLD-1, with an IC50 value of 

88±1 μg/mL as compared to the 30-min fraction, which had an IC50 value of 184±4 

and 160±3 μg/mL, respectively. The analysis of the 30-min fraction's chemical 

composition indicates that the relative concentration of monoterpenes and 

sesquiterpenes is 65.60 % and 29.43 %, respectively. By contrast, the 60 min 

fraction is composed mainly of sesquiterpenes (53.10 %). The sesquiterpene 
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enrichment of the 60 min fraction, concurrent with the higher anticancer activity, as 

compared to the 30 min fraction, suggests that the sesquiterpenes are responsible 

for the activity of M. gale essential oil. In conclusion, they determined the chemical 

composition of two fractions (30 and 60 min) of M. gale essential oil. The results 

showed sesquiterpene enrichment in the 60-min fraction. Moreover, we found for 

the first time an interesting anticancer activity in this fraction, suggesting the 

presence of very active sesquiterpenes. In a future study, we will identify the 

components responsible for the anticancer activity of M. gale essential oils.  

 

Ashoke et al. (2001) found that Ginkgo biloba tree is a potent 

hepatoprotective agent against the carbon tetrachloride induced liver injury. 

Histopathological studies showed that CCl4 caused steatosis and hydropic 

degeneration of the liver tissue. Ginkgo biloba pre-treatment exhibited protection, 

which confirmed the results of biochemical studies. All the effects of Ginkgo 

biloba were comparable with those of silymarin, a proven hepatoprotective. The 

results of our study indicate that simultaneous treatment with plant extract protects 

the liver against CCl4 induced hepatotoxicity. 

 

Manna et al. (2006) evaluated the protective role of the aqueous extract of  

the bark of Termnalia arjuna (TA), an important Indian medicinal plant is found to 

be effective on CCl4 induced oxidative stress and resultant dysfunction in the livers 

and kidneys of mice. Animals were treated with the aqueous extract of TA (50 

mg/kg body weight) for one week and then challenged with CCl4 (1 mL/kg body 

weight) in liquid paraffin (1:1, v/v) for 2 days. Serum marker enzymes, namely, 
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glutamate pyruvate transaminase (GPT) and alkaline phosphatase (ALP) were 

estimated in the sera of all study groups. Antioxidant status in both the liver and 

kidney tissues were estimated by determining the activities of the antioxidative 

enzymes, superoxide dismutase (SOD), catalase (CAT) and glutathione-S-

transferase (GST); as well as by determining the levels of thiobarbutaric acid 

reactive substances (TBARS) and reduced glutathione (GSH). In addition, free 

radical scavenging activity of the extract was determined from its DPPH radical 

quenching ability. Results showed that CCl4 caused a marked rise in serum levels of 

GPT and ALP. TBARS level was also increased significantly whereas GSH, SOD, 

CAT and GST levels were decreased in the liver and kidney tissue homogenates of 

CCl4 treated mice. Aqueous extract of Termnalia arjuna successfully prevented the 

alterations of these effects in the experimental animals. Data also showed that the 

extract possessed strong free radical scavenging activity comparable to that of 

vitamin C. Our study demonstrated that the aqueous extract of the bark of 

Termnalia arjuna could protect the liver and kidney tissues against CCl4-induced  

oxidative stress probably by increasing antioxidative defense activities. 

 

Koyama et al. (2006) studied the ethyl ether extract of Aquilegia vulgaris 

inhibited in vitro microsomal lipid peroxidation (IC50 58.8 µg/mL) and showed 

moderate ability to scavenge superoxide radicals and to chelate iron ions. The 

extract (100 mg/kg body weight, po) decreased uninduced and enzymatic 

microsomal lipid peroxidation in the liver of male rats pretreated with CCl4 (1 

mL/kg body weight) by 27 and 40 %, respectively. Activity of antioxidant and 

related enzymes (catalase and glucose-6-phosphate dehydrogenase) inhibited by 
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CCl4 was significantly restored after administration of the extract. The extract itself 

significantly enhanced superoxide dismutase activity. There was no effect of the 

extract on hepatic glutathione level and cytochrome P450 content, both were 

decreased by CCl4. Neither CCl4 nor the tested extract affected activities of 

NADPH-cytochrome P450 reductase and two monooxygenases, aniline 

hydroxylase and aminopyrine n-demethylase. It can be concluded that the 

protective effect of the Aquilegia vulgaris extract in CCl4-induced liver injury is 

mediated by inhibition of microsomal lipid peroxidation and restoring activity of 

some antioxidant and related enzymes. CCl4 also affects the macromolecules like 

DNA, RNA, and proteins. It causes the DNA damages leading to the micro or 

macro mutation in the cell. DNA damages are due to the free oxy radical formation 

of CCl4 with oxygen molecules (Khan et al., 2009). Metabolism of carbon 

tetrachloride cause DNA damages, gene mutation, breaking and alteration of 

chromosomal induces mutations and deletions probably through the production of 

oxidative stress (Jia et al., 2002). According to (Kamalakkannan et al. 2005) 

carbon tetrachloride metabolizes into trichloromethyl (•CCl3) free radicals which in 

turn binds proteins, DNA and nucleotides. Trichloromethyl (•CCl3) can be 

converted in to more reactive trichloro methylperoxy radical (•CCl3OO) in the 

presence of oxygen; instigate lipid (Weber et al., 2003). Telomerase is an enzyme 

which regulates replication of telomeres (5’TTAGGG 3’) present at the 3-ends of 

chromosomes progressively shortened the chromosomal length during cell cycle. 

Activity of telomerase stabilizes the length of telomeres which is most important 

for the cells which remain under continuous dividing stress such as the 

lymphocytes and various stem cells. Acquisition of telomerase activity is found in 
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transformed cells neoplasias and hyperplasia that cause immortalization and 

oncogenesis. However, somatic cells are mostly devoid of telomerase activity 

(Segawa et al., 2003). Administration of 3 mL/kg b.wt. of CCl4 to rats for 16 weeks 

activates telomerase enzyme in carbon tetrachloride group, where as it was absent 

in control group, and in Digera muricata extract group, showing its protective 

effects (Khan et al., 2009). 

 

2.4.3 Carbon Tetrachloride and Biochemical Changes 

Carbon tetrachloride exposure in rat also causes variation at biochemical 

level. It affect the level of liver marker enzymes in serum, antioxidant enzymes and 

non enzymatic antioxidant compounds like Vitamin C, E and other compounds 

which were recently investigated (Kamalakkannan et al., 2005). The carbon 

tetrachloride increased serum membrane marker enzymes, such as alkaline 

phosphatase (ALP), amino transaminase (AST), gamma glutamyl transpeptidase (γ-

GT), alanine transaminase (ALT), and biochemical such as bilirubin, total serum 

protein, globulin and creatinine while, decreases albumin and creatinine clearance 

showing abnormality of liver and kidney. They reported that when liver plasma 

cells are injured causing release of cytosolic enzymes in to blood circulation. 

Quantification of serum enzymes can be a useful criterion to assess the oxidative 

damage (Jadon et al., 2007). 

 

Sreelatha et al. (2008) reported that administration of 1 mL/kg b.wt. of CCl4  

in rats significantly elevated the serum marker enzyme level including alkaline 

phasphatase (ALP), alkaline transaminase (ALT), amino transaminase (AST), acid 
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phasphatase (ACP), serum total protein and bilirubin indicating sever necrosis of 

liver. They also reported that carbon tetrachloride depleted activity of catalse, 

superoxide dismutase, glutathione peroxidase, and elevated TBARS. 

 

Singh et al. (2008) studied the preventive possessions of potato peel extract 

against Carbon tetrachloride toxicity. Concentration of liver marker enzymes was 

significantly increased in CCl4 treated rat which was recovered by various doses of 

extract. Similarly, secretion of antioxidant enzymes and TBARS was reversed by to 

control level, proving the protective effects of potato peel extract against the 

toxicity in rats. (Bhattacharya et al., 2005) evaluated toxicity of CCl4 in liver and 

kidneys of rats are reported significant increase in ALP, AST, LDH and ALT, and 

blood urea nitrogen (BUN). This study indicated that the enzymatic activity was 

comparatively higher in the liver than kidneys, suggesting that liver was more 

sensitive to CCl4 toxicity. Carbon tetrachloride reduced the total protein amount in 

blood as well as induced the depletion of hepatic and renal enzymatic changes in 

catalase (CAT), peroxidase (POD), glutathione peroxidase (GSH-Px), superoxide 

dismutase (SOD), and TBARS which indicated increase in lipid peroxidation. The 

depletion of these antioxidant enzymes is due to the amplified consumption or 

repression of gene due to CCl4 toxicity (Adewole et al., 2007). 

 

Jayakumar et al. (2008) reported protective effects of Pleurotus ostreatus 

(Jacq. ex Fr.) Kumm. Champ. Jura. Vosg. (oyster mushroom) versus toxicity 

imposed by CCl4 in rats. In rats, the CCl4 significantly exhausted the vitamins E 

level, GSH and elevated the level of MDA in heart and kidneys. Activities of 
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glutathione peroxidase (GSH-Px), catalase (CAT), and glutathione-S-transferase 

(GST), and superoxide dismutase (SOD) were reduced in the brain, heart, and 

kidneys of rats exposed to CCl4. (Khan and Ahmed, 2009) evaluated Digera 

muricata (L.) Mart. versus CCl4 induced toxicity in rats and found that CCl4 (2 

mL/kg b.w) decreased the body weight, while increased liver weight. In addition to 

reduction in antioxidant enzymes activity, contents of TBARS and nitrites as well 

as serum level of various reproductive hormones were also affected. Oral 

supplementation of Digera muricata (L.) Mart extract in treated rats reversed the 

CCl4 intoxication in rats near to control group, provided evidence that Digera 

muricata (L.) Mart. possessed some bioactive compounds which showed 

therapeutic action in detoxification. 

 

2.5 OXIDATIVE STRESS AND DNA DAMAGES 

A large number of chemicals have been identified in the environment that 

may cause cancer in human beings. A cell to be transformed in a cancer cell 

chronic exposure and following period of years to induce mutation and disruption 

of normal metabolic processes and alteration in gene expression may take place. 

Xenobiotics normally form adducts with DNA, altering expression of genes, 

change in sequence of amino acids, dysfunctional polypeptides over expression of 

growth promoting genes, disruption of normal epigenetic marks can result in 

tumorigenesis (Miller, 1970; Poirier, 2004). 

 

Loss of cell cycle check points, mutation in tumor suppressor genes, defects 

in the methylation machinery, and other processes which alter the expression of 
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genes at specific time and/or concentration during a particular stage of the cell 

cycle can be advantageous for a cell to proliferate and result in a clonal cell 

population. It may require a considerable period mostly expanded over years 

(Poirier, 2004). Oxidative stress can be induced in experimental animals and also 

accidently inhuman by exposure to xenobiotics, heavy metals, radiation, alcohol or 

endogenous factors such as estrogen and infections can result in oxidative DNA 

damage, consequently led to chromosomal aberrations (Gupta and Lutz, 1999). 

 

Jia et al. (2002) studied the link between DNA damage and oxidative stress 

in mutant strain of rat. In this mutant strain copper was accumulated due to the 

mutation in ATPase gene. Hepatitis was spontaneously developed in this strain at 

the age of 20 weeks can result in lipid peroxidation, DNA damages, alteration in 

p53 gene expression. These changes lead to the development of proliferation 

adducts, apoptosis neoplastic cell growth (Sone et al., 2000).Production of ROS has 

been implicated in DNA damage and adduct formation can result in proliferation 

and tumorigenesis (Bend et al., 1985). There is a balance between the pro-oxidants 

and the antioxidants to keep the cell in a functional way. However, the disturbance 

in this equilibrium where pro-oxidants such as ROS exceeded antioxidant 

capabilities decreased the antioxidant defenses such as CAT, SOD and GSH-Px. 

This variation in oxidative stress among the small intestine and colon may alter the 

damaging action, can result in varied response for cancer initiation (Sanders et al., 

2004). 

 

In due course of chronic hepatitis can result in DNA damages with the  
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continual cell death and regeneration that ultimately leads to development of 

hepatocellular carcinomas (HCCs). In human hepatitis is mostly caused by hepatitis 

C or B viruses or environmental chemicals. A number of studies have indicated a 

close relationship between endogenous or exogenous oxidants and tumor 

generation through chronic hepatitis phase (Yamamoto et al., 1998). 

 

Potassium bromate either directly oxidized DNA or it is linked to lipid 

peroxidation, result in increased DNA damage and decreased level of GSH in calf 

thymus. It was studied that DNA damage was inversely related with the GSH 

concentration in kidney samples of rat (Farombi et al., 2002; Chipman et al., 1998). 

 

Khan et al. (2009) studied the effect of CCl4 versus DNA damages in renal 

cells. They administered 3 mL/kg CCl4 in rats showed DNA fragmentation, verified 

by DNA ladder assay but these oxidative DNA damages were significantly 

reversed by methanolic fraction of Digera muricata (L.) mart. 
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Chapter 3 

MATERIALS AND METHODS 

 

3.1 COLLECTION AND PREPARATION OF PLANT SAMPLES 

Leaf samples of Taraxacum officinale were collected from Rawalpindi 

areas and were identified by expert taxonomist and registered (Voucher Specimen 

No. 214)  

 

3.1.1 Samples Preparation of Plant 

 Leaf samples of T. officinale were dried in shadow followed by oven drying 

at 60ºC and finally stored at 4ºC for further analysis. 

 

3.1.2 Proximate Analyses 

 Leaf samples of T. officinale were analyzed for moisture content, total lipids 

and total ash contents by using the method of AOAC (1990). Total protein and 

crude fiber were estimated by standard procedure of Duke and Atchley (1984) 

respectively. Carbohydrate percentage (%) of the plant samples was quantified by 

equation i.e. =100- (% ether extract+% residual moisture +% protein+ash) used by 

Khalifa (1996). 

 

3.1.3 Preparation of Plant Extracts 

Extracts of leaves were prepared in various solvent by using method of 

Kaur and Arora (2009). One set of leaf extract was prepared by fractionation in n-

hexane, in methanol and ethanol respectively to be used for antibacterial activity. 



35 
 

Second set of extract was prepared by fractionation in ethanol to be used for 

antioxidant activity. Third set of extract was prepared by fractionation in methanol, 

ethanol, butanol, ethyl acetate, n-hexane and chloroform to be used for cytotoxicity 

and antitumor activity. Fourth set of extract was prepared by fractionation in 

methanol, ethanol, butanol, ethyl acetate and water to be used for hyaluronidase 

inhibitory activity. Fifth set of extract was prepared by fractionation in methanol, 

butanol, ethyl acetate, n hexane, chloroform and water to be used for isolation of 

phytochemicals by TLC and HPLC. Sixth set of extract was prepared by 

fractionation in methanol to be used for quantitative estimation of 

phytoconstituents. Seventh set of extract was prepared by fractionation in methanol 

and n hexane to be used for animal trials.  

 

3.1.4 Qualitative Tests 

The technique stated by Roopashree et al. (2008) was applied for detecting 

flavonoids, polyphenols, tannins and saponins and further identification was carried 

out by thin layer chromatography.  

 

3.2 QUANTITATIVE DETERMINATION OF PHYTOCHEMICALS 

 

3.2.1 Flavonoids 

The quantity of total flavonoids in extract was assessed by using the method 

described by Hannifin and Armani (2008). This technique founded on the 

development of a complex compound (flavonoid-aluminium) showing the 

maximum absorbance at wavelength 450 nm, whereas for standardization of the  
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procedure quercetin was used as control.  

 

3.2.2 Phenols 

 Folin-Ciocalteau method further modified by Harnafi and Amrani, (2008) 

was used for the determination of phenol content in plant extracts.  

Phosphotungstate and phosohomolibdate substrate were used and intensity of blue 

colour was measured by colorimetric method in alkaline conditions. The quantity 

of total polyphenols present in extracts was quantified by using standard methods 

or calibration curve prepared with known standards of polyphenols prepared from 

gallic acid. 

 

3.2.3 Phlorotannins 

 Complete Phloorotannin estimation in the methanolic plant extracts was 

carried out according to improved technique of Folin-Ciocalteau (Sameet et al., 

2009) by using phloroglucinol as standard. The total phlorotannin concentration 

was calculated by preparing standard graph with known standards of different 

concentrations. Results were specified as milligram standard equivalent per gram 

of dry mass of plant extract. 

 

3.2.4 Tannins 

 Estimation of tannins in methanolic leaf extract was conducted by using 

practice stated by Ventura et al. (2008). The obtained absorbance readings were 

evaluated against the standard curves of with tannic acid. By this method total  

tannin was estimated and denoted as mg standard equivalent per gram of extract. 
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3.2.5 Saponins 

 The estimation of saponin was carried out in methanolic plant extract 

according to method described by Okwu and Josiah (2006). 

 

3.2.6 Ascorbic Acid 

 The procedure reported by Okwu and Josiah (2006) was used for the 

estimation of ascorbic acid contents in plant extract. 

 

3.2.7 Analysis of Plant Extract by Thin Layer Chromatography (TLC)  

Eighty milligrams of leaf extract of T. officinale was mixed in 3 mL of 

methanol (CH3OH) of HPLC grade for TLC sample and 1 mg of each standard 

chemical was mixed in 3mL of methanol for TLC spotting. 8-12 μL of each plant 

sample and standard chemical compounds including (vitexin, myricetin, orientin, 

catechin, hyperside, isoquercitrin, rutin, luteolin and quercetin,) were applied by 

capillary tube with pointed jet at one side the plate. 300mL of mobile phase 

solution of water, butanol (C4H8OH) and propanol (CH3COOH) with ratio of 

 was dispensed in tank. After the interval of twenty minutes, gel plates were (1׃2׃2)

put in it and permitted to develop a specific color. Flavonoids developed 

characteristic colours under Ultra violet at wavelength of 400 nm. Rf values were 

measured by using following formula: 

 

Retardation factor (Rf) = Distance traveled by sample / Distance traveled by 

solvent.  
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3.2.8 High Performance Liquid Chromatography (HPLC) 

The extract of T. officinale was diluted by using CH3OH solvent to 170 mL. 

The solutions of the plant extract were diluted with methanol by 1:2 ratio and 

applied to column by following standard method. Standards compounds were run 

for comparative detection (orientin, hyperside, vitexin, catechin, myricetin and 

rutin)  

 

3.3 IN VITRO EVALUATION OF VARIOUS ACTIVITIES OF PLANT 

EXTRACT 

 

3.3.1 Evaluation of Antioxidant Activity of T. officinale  

 Procedure described by Wojdylo et al. (2007) was used to find out 

antioxidant activity of plant extract. Four grams of plant extract was mixed with 30 

mL of 85% hydrated methanol solution by slight stirring.  Test tubes containing the 

mixture were vortexed twice for 15 min and incubated at temperature (35ºC) for 24 

hours. The extract was centrifuged for 20 minutes at 1000 g; supernatant was 

isolated from sediment and stored at 4°C for further use within 24 hours. 

 

3.3.2 Evaluation of Reducing Power of Plant Extract 

 Four different methods were used for evaluation of the reducing power of 

the plant extracts. Firstly, the method reported by Alam et al. (2007) was used to 

evaluate reducing power potential of these plant extracts. Variable quantity of the 

plant extracts were mixed in deionized water, suspended with 10 mL of 0.6 M 

phosphate buffer solution (pH 6.9) and 6.5 mL of 4% potassium feri cyanide (K3 
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FeCN). The mixture was placed at 65 ºC for 25 min and after mixing 4.5 mL of 30 

% TCA was added. The centrifugation of the mixture was carried at 3000 rpm for 

15min, supernatant and sediment was separated. A 3.5 mL solution from 

supernatant was added with 5 mL double distilled water and mixed with 0.9 mL of 

0.3% ferric chloride (FeCl3) in a cleaned test tube and absorbance at 700 nm was 

then measured. Continuous rise in absorbance of reaction mixture showed reducing 

power potential of plant extract. Secondly by reducing power potential of the plant 

extract was estimated through standard procedure stated by Chung et al. (1998). 

 

 Third method was chelating activity of iron in which reducing power was 

found out by using the procedure reported by Dinis et al. (1994). Forth method 

described by Alam et al. (2007) in which scavenging activity of H2O2 was 

evaluated about 0.8 mL of 5 M of H2O2 was mixed to 10 mL solution of plant 

extract and the suspension was placed at room temp for 25 min. The suspension 

were placed in cuvettes of spectrophotometer  to measure the absorbance  at  wave 

length of 300 nm and zero absorbance was set with extract (blank solution) , free 

radical scavenging power was resolute from % age break down of H2O2. 

 

3.3.3 Antibacterial Activity of Plant Extract 

  Six clinical isolates were obtained from outdoor patients visiting National 

Institute of Health, Islamabad and Federal Services Hospital Islamabad. 

Staphylococcus aureus, Staphylococcus epidermidis as Gram+ve. Pseudomonas 

aeruginosa, Salmonella typhi, Klesbsiella pneumonia, and Escherichia  coli as 

Gram –ve were included in this study. Bacterial strains were identified by using 
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methods reported by Heggers et al. (1996). Gentamicine, a broad spectrum 

antibiotic was used as a standard in present study. The above mention cultures were 

maintained in agar nutrient media and stored in refrigerator at low temperature and 

cultured after 15 days before experiment started. 

 

3.3.3.1 Preparation of inoculum 

 Standard method of McFarland,s was used for the preparation of suspension 

of microorganism. Bacterial suspension was prepared from 24 hours old culture of 

required organism. The Lauria Bertini (LB) broth was made by dissolving  of 

ingredients; yeast extract (5 g/L), tryptone (10 g/L) and (NaCl 10 g/L) in distilled 

water was used to dissolve all ingredients, Neutral pH 7 was adjusted  and 

sterilization was carried out by wet heat method in an  autoclave at 121 °C for 20 

min. Sterile isotonic solution was used for preparation of organism suspensions and 

the turbidity was fixed by using standard method i.e. 1.5x 109 cells/ mL. It was 

attained by checking the optical density of the bacterial preparation by using 

colorimeter and comparing with solution of  0.08 mL of 2.0% of BaCl2 and 10.0 

mL of 1.5% H2SO4 (Roopashree et al., 2008). 

 

3.3.3.2 Agar well diffusion method 

 The LB media was prepared by mixing the  constituents i.e. yeast extract (5 

g/L), Tryptone (11 g/L), agar( 16 g/L) and NaCl (12 g/L) in distilled water. The pH 

was adjusted to 7-7.2 and sterilization was carried out by 121ºC for duration of 20 

min. The Petri dishes were cleaned and autoclaved. Twenty five mL of autoclaved 

agar medium was poured in Petri dishes, inoculated with organisms and permitted 
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to solidify at room temperature.  After solidification of medium a sterile cork borer 

was used for the formation of wells in a distance of 12 mm from each other. The 

exposed wells were filled with 0.06 mL extract and kept at 37 ºC in incubator for 

24 hours. The width of the zone of no growth area around each well was measured 

by using rulers in millimeter and related with antibiotic gentamicine (positive 

control) (Panthi and Chaudhary, 2006 ; Roopashree et al. 2008). 

 

3.3.4 Antitumor Potato Disc Assay 

Antitumor activity of plant extracts was checked by the potato disc method 

as reported by Ferrigini et al. (1982). Microorganisms used were Agrobacterium 

tumefaciens (AT10). Total number of tumors observed on each disc was counted. 

The % inhibition by using various concentration of plant extract was calculated by 

using formula: % inhibition = 100 - [(Normal amount of tumors in tested samples) 

divided by (Normal amount of tumors in negative control)] × 100. Result was 

documented with 20% inhibition of tumor by using graph prism pad software, and 

IC50 was calculated. 

 

3.3.5 Cytotoxic Brine Shrimp Assay 

Method reported by Meyer-Alber et al. (1992) was used for the assessment 

of cytotoxicity of various fractions of plant extracts. During experiment drum vials 

were used and in each vial 0.8 mL of each solution i.e. 2000 μg/mL, 1000 μg/mL, 

100 μg/mL poured in to vials then  solvent was evaporated from vials and sediment 

of vials was resuspended by using 4 mL of normal saline. The assay was performed 

by adding twenty (20) shrimps in vial having total volume 15 mL, these vial were 
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incubated at temperature of 25–28 °C. After the completion 24 hours of incubation, 

number of survived shrimps was counted with help of magnifying hand glass lens 

10X. Result which is corresponding with deaths rate was calculated by using 

formula of Abbot’s. Percentage of death = (Test Sample-control/control) × 100 

Prism graph pad software was used to calculate LD50. 

 

3.3.6 Hyaluronidase Inhibitory Activity Assay 

 Hyaluronidase inhibitory potential was checked by using the procedure 

reported by Ito et al. (1998) with minor changes.  

 

3.4  IN VIVO EVALUATION OF VARIOUS ACTIVITIES OF PLANT 

EXTRACT 

 

3.4.1 Preparation of Leaf Extract for Animal Trials 

Powder form of the sample was divided equally each into two parts to be 

soaked in two different solvents i.e. methanol and n-hexane.  

 

3.4.1.1 Methanol extract 

Eight hundred grams of powder form of sample was mixed in 3.50 L of 

methanol (CH3OH) for eight days with occasional shaking. After eight days 

mixture was filtered through a fine filter paper (Whatmann filter paper, no: 42). 

Filtrate was kept in hood to evaporate the solvent. The sticky and semisolid extract 

obtained was stored in a refrigerator. The extract was dissolved in dimethyl 

sulfoxide (DMSO) just before use. 
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3.4.1.2 n-Hexane extract 

Eight hundred gram of powder sample was mixed in 3.50 L n-hexane for 

eight days with occasional shaking. After eight days mixture was filtered through a 

fine filter paper (Whatmann filter paper, no: 42). Filtrate was kept in hood to 

evaporate the solvent. Dried extract so obtained was dissolved in dimethyl 

sulfoxide (DMSO) just before use. 

 

3.4.2 Experimental Design to Show the Effect of Carbon Tetrachloride 

Toxicity and Remedial Effects of Plant Extracts 

One hundred and twenty male albino rats in good health, having weight 200 

g were acquired from the National Institute of Health (NIH) Islamabad. These male 

albino rats acclimatized for two weeks in the animal house at Arid Agriculture 

University Rawalpindi. Animals were kept in steel cages, and the number of rats in 

each cage was six. The animals were kept untreated for one month to achieve body 

weight greater than 200 g. After a month, all the rats randomLy divided into ten 

group sand were weighted. The average weight of all animal kept same 

approximately 200 g. The total duration of experiment was four months. All the 

animals were weighted at the end of each month 

 

3.4.2.1 Experimental design for CCl4 toxicity studies 

Animals were divided indiscriminately into ten groups (I-X). Every group 

comprised of 12 rats to evaluate pharmacological effects of T.officinale against the 

oxidative stress produced by carbon tetrachloride (CCl4) in experimental rats.  In 

current research male rats were divided into ten groups (Group 1 was control and 
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Group 2-10 were experimental each group comprises of twelve rats. Group 1 was 

feed with normal food and water. Experimental Group II contained those animals 

that were given only dose of chemicals used as a vehicle drugs. 

 

Therefore animals of this group were given 1 mL dimethyl sulfoxide 

(DMSO) mixed with 1.5 mL of olive oil, once a week for eighteen weeks. DMSO 

was given orally while olive oil was injected intraperitonealy. Group III animals 

were injected intraperitonealy with CCl4 (8 mL/kg of b.w) along with olive oil in 

the proportion of 0.5:4.5 one time a week for eighteen weeks. 

 

Experimental Group IV animals were treated with 50 mg/kg b.w of rutin 

(50 mg rutin in 4 mL of DMSO) as positive control (reference drug) after 

48hours.of CCl4 treatment. Experimental Group V animals were treated by CCl4 (8 

mL/kg of animal body weight) dissolved alongwith olive oil in proportion of 

0.5:4.5. After 48 hours, 100 mg/Kg body weight methanol plant extract dissolved 

in DMSO, and was given orally once a week for eighteen weeks. Experimental 

Group VI were injected intraperitonealy with carbon tetrachloride (CCl4) 8 mL/kg 

of animal body weight mixed with olive oil in the ratio of 0.5:4.5. After 48 hours 

200 mg/Kg body weight methanol plant extract dissolved in DMSO was given 

orally once a week for eighteen weeks. Experimental animals of Group VII were 

given only 200 mg/kg weight methanol plant extract dissolved in DMSO was given 

orally once a week for eighteen weeks. 

 

Group VIII animals were treated with CCl4 (8 mL/kg of animal body wt.) 
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dissolved with olive oil in the ratio of 0.5:4.5. After 48 hours, 100 mg/Kg body 

weight n-hexane plant extract dissolved in DMSO was given orally once a week for 

eighteen weeks. Experimental Group IX were injected intraperitonealy CCl4 8 

mL/kg of animal body weight mixed with olive oil in the ratio of 0.5:4.5. After 48 

hours 200 mg/Kg body weight n-hexane extract dissolved in DMSO was given 

orally once a week for eighteen weeks. Experimental animals of Group X were 

given only 200 mg/kg weight n-hexane plant extract dissolved in DMSO was given 

orally once a week for eighteen weeks.  

 

3.4.2.2 Dissection of animals 

Animal were anesthetized with chloroform after 120 days of treatment and 

dissection was started from the upper side, just below the diaphragm. First of all 

blood samples were obtained in specific blood collection tubes by cardiac puncture 

and used blood chemistry. About 3 mL of blood taken in EDTA tube was stored at 

4ºC while the remaining 5-7 mL blood was taken in falcon tube and kept at room 

temperature to obtain serum. Various organs like lungs, liver, kidney and testis 

were obtained. Weight of the organs was measured by electrical balance and then 

rinsed in ice cold saline. 

 

Then after, half of the lung, liver, testis and kidneys were removed properly 

and stored in fixative mixture (formaldehyde solution 10%, ethanol 50%, glacial 

acetic acid 40 %), for  fixation of tissues and later to be used for histological 

studies. While remaining parts of all organs mentioned above were placed in liquid 

nitrogen and then stored at -70ºC for future studies. 
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3.4.2.3 Tissues histology 

Tissues were collected in saline and then were fixed in 10 % formaldehyde 

for 12 hours and then following various steps were used to study the histology of 

tissues. 

I- Fixation 

II- Dehydration 

 After the fixation of tissue, dehydration was done by ascending dilution of 

ethanol. 

III- Removal of ethanol by xylene 

IV Embedding with Paraffin bags 

 After removal of water from the tissue the tissues were needed to embed   

with molten paraffin wax. For that purpose, tissue was placed in molten paraffin 

wax jar for two hours. One hour in first jar and another hour in second jar so that all 

paraffin wax should be penetrated in interstitial spaces of tissues. 

V- Microtomy 

Microtomy was carried out to produce 3-4 µm thin tissue sections  

VI- Stain preparation: 

 Hematoxylin and eosin stain was used for the microscopic observation of 

tissue sections. 

VII-Microscopic examination 

 Thick sections (3-4µm) were studied for histological studies with light 

microscope at magnifications of 400 x by using 40x objective lens and 10x eye 

piece lens. Slides of tissues taken from different organs of all groups were 

examined under microscope and photographed.  
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3.5 BIOCHEMICAL STUDIES OF TISSUE EXTRACT 

Animal tissues were weight, minced in 10 mL of 80 mM phosphate buffer 

having pH 7.5 and centrifuged at 15,000 rpm for 15 at 4ºC temperature.  The 

supernatants were used for the estimation of various enzymes and protein. 

 

3.5.1 Estimation of Protein 

Total protein estimation was carried out by using the technique reported by 

(Lowry et al., 1951). 

 

3.5.2 Analysis of Antioxidant Enzymes  

Serum samples of experimental animals were tested for various enzymes 

like superoxide dismutase (SOD) by using method described by Kakkar et al. 

(1984), Peroxidase (POD) (Chance and Machle, 1955), Catalase (CAT) (Chance 

and Machle, 1955), Ascorbate Peroxidase (APX) (Ruch et al, 1989), γ-Glutamyl 

Transpeptidase (γ-GT) (Orlowaski and Miester, 1973), Glutathione activity assay 

(Jollow et al, 1974), Lipid Peroxidation assay (Iqbal et al, 1996), Glutathione 

Peroxidase Assay (Mohandas et al., 1984), Hydrogen Peroxidase (H2O2) assay 

(Pick and Keisari, 1981) and Xanthine Oxidase (XO) Activity assay (Athar et al., 

1996). 

 

3.6 BIOCHEMICAL ANALYSIS OF SERUM 

 Following parameters including lipid profile test, renal function test and  
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liver function test were measured by using kits of Sigma Aldrich (USA) with their 

standards.  

 

3.6.1 Hormonal Estimation 

The hormonal estimation in the rat serum was carried out for leutinizing 

hormone (LH), Prolactin (PRL), follicle stimulating hormone (FSH),Testosterone 

(T) and estradiol (E) by using fully automated immunoassay analyzer Abbott 

Architect(USA) which uses chemiluminescent microparticle immunoassay (CMIA) 

technology (Chemiflex™)  

 

3.7 STATISTICAL ANALYSIS 

All the data obtained from experiments was analyzed statistically through 

CRD by using Minitab II. Various treatments were analyzed at 0.01 % and 0.05 % 

significance level. Computerized Graph Prism Pad software to be used to analyzed 

graphic results and determined EC50, IC50 and LD50. Whereas level of significance 

among various parameters were assessed by using LSD with SPSS 13.0 (Steel et 

al., 1997). 
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Chapter 4 

RESULTS AND DISCUSSION 

 

4.1 BIOCHEMICAL ANALYSIS 

 Biochemical analysis of plant extract was carried out for quantification of 

various constituents and details are given in following section. 

 

4.1.1 Proximate Analysis of T. officinale  

 The results of proximate analysis of T. officinale leaves are given in table 1. It 

was observed that all plant samples consist of significant quantity of total protein, 

crude oil, ash, crude fiber and carbohydrate contents. 

 

4.1.2 Quantative Estimation of Phytoconstituents from Leaves Extracts 

 The phytoconstituents of plant tissues include phenolic acids, coumarins, 

flavonoids, sesquiterpene, triterpenoids, steroids and Lactones. All phytoconstituent 

detected in their respective solvent could be responsible for bioactivity (Kisiel and 

Barszez, 2000).  

 

Results indicated in (Table 2) shows that the T. officinale extracts contain 

significant amount of tannin flavonoids, phenolics, ascorbic acid and traces of 

saponins. Flavonoids have antioxidant potential and acting as free radical foragers, 

which inhibit oxidative stress in the cells (Demiray et al., 2009). Whereas natural 

ascorbic acid is essential for normal body physiology (Aiyelaagbe and Osamudiamen, 

2009). The presence of significant amount of these important phyt-
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Table 1: Proximate analysis (%) of leaves extract of Taraxacum officinale 

Sample  Moisture Crude Fiber Ash Crude 

Protein 

Crude oil Carbohydrates 

1 42.1 24.1 1.5 1.9 4.6 25.8 

2 42 24.2 1.4 2.0 4.3 26.1 

3 41.7 24.4 1.6 1.6 4.8 25.9 

4 42.6 24.4 1.3 1.6 4.5 25.6 

Mean±SD 42.1±0.6 24.27±0.34 1.4±0.01 1.77±0.01 4.55±0.04 25.85±0.4 

Four samples were analyzed to find mean±SE 

 

 

Table 2: Quantitative estimation of phytochemical (%) from T. officinale 

leaves  

Samples Flavonoids Phenols Saponins Tannin  Phlorotanin Ascorbic acid  

1 17.1 14.4 0.05 0.6 0.4 0.15 

2 16.7 14.2 0.07 0.65 0.43 0.12 

3 16.5 13.9 0.07 0.61 0.39 0.18 

4 16.4 14.3 0.06 0.54 0.42 0.16 

Mean±SD 16.6±0.2 14.2±0.14 0.062±0.01 0.6±0.01 0.41±0.02 0.15±0.02 

Four samples were analyzed to find mean±SE 
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-oconstituents bestow high medicinal activities (including antioxidant and anti-

allergic). Coumaric acid derivatives and flavonoids were recognized from dandelion 

flower by Schutz et al. (2006).  

 

4.1.3 Identification of Phytochemicals through Chromatographic Technique 

 

4.1.3.1 Thin layer chromatography (TLC) of fractions of T. officinale  

The triplicate samples were used for analysis of various fractions of plant 

extract through TLC. The Rf values were established by using standards of vitexin, 

orientin, myricetin, catechin, hyperoside, quercetin, isovitexin, luteolin and rutin 

purchased from Sigma Aldrich® (Table 3 and 4). The Rf-values of spots of different 

compounds were observed by ultraviolet light before washed and after staining of the 

plate with staining dye (2-aminoethyldiphenyl borinate). Various flavonoid 

compounds were indicated by TLC (Fig. 4.1). The T. officinale methanol extract 

showed the presence of four compounds include ingrutin (0.50 Rf), hyperoside (0.71 

Rf), orientin (0.49 Rf), and unidentified flavonoid (0.20 Rf). T. officinale butanol 

extract (TOBE) showed the occurrence of hyperoside (0.71 Rf) and an unknown 

flavonoid (0.21 Rf).T. officinale n-hexane extract(TOHE) showed the occurrence of 

hyperoside (0.71 Rf) and one unknown flavonoid (0.21 Rf) and T. officinale  water 

extract(TOWE) showed the occurrence of hyperoside (0.71 Rf) and an unknown 

flavonoid (0.21 Rf).T. officinale ethyl acetate extract (TOEE) showed the occurrence of 

vitexin (0.66 Rf),orientin (0.49 Rf) and isovitexin (0.66 Rf)  

 

Plants having medicinal potential contain derivative of polyphenol and flavonoid 
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as focal compounds. TLC is a rapid screening method to check the pharmaceutically 

active components of plants. In current analysis the chromatogram of TLC indicates 

the presence of various flavonoids (isovitexin, orientin, hypersoid, vitexin and rutin). 

Our results are supported by Runyoro et al. (2009), in which they showed similar 

chemistry of T. officinale, results of Gilani et al. (1991) also stated the similar findings 

to our results. 

 

4.1.3.2 High performance liquid chromatography (HPLC) of T. officinale  

Identification of compounds (rutin, orientin, vitexin, hyperoside, myricetin, 

catechin) was carried out by using HPLC-UV. Indentified compounds in the extract of 

T. officinale were measured by addition of the peak-areas at 220 nm. Standardization 

curves were made for each compound by means of different standard mixture 

solutions. For standardization of parameters for each of the six standards was carried 

out by using Least-squares linear regression. Results of calibrations of six analytes 

were presented (Table 5), C.F differ from 0.9890 for vitexin to 0.9885 for myricetin, 

these were used to calculate linearity of all calibration curve The limit of detection 

(LOD), is the least measurable amount of a sample by using following formula (LOD) 

= (b+3σb)/a, b is the intercept; a showing slope (calibration curve); and σb presented 

standard deviation attached with the intercept. 

 

T. officinale hexane extract (TOHE) represented two unknown peaks and one 

peak of hyperoside, all results were showed in Table 6 Qualitative and quantitative 

analysis of plant bioactive compounds can be carried out by HPLC. Flavonoids exist in 

the form of glycosides, esters or anchored to the cellulose fiber (More et al., 2008). 
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The results of TLC were verified by HPLC which revealed that T. officinale 

water extract contained only hyperosid, while T. officinale butanol extract contained 

vitexin and hyperosid. The methanol extract of T. officinale consisted of three 

compounds hyperosid, vitexin and rutin. T. officinale chloroform extract was found to 

contained vitexin while T. officinale ethyl acetate extract contained orientin and rutin 

and T. officinale n-hexane extract indicated only hyperosid. HPLC characterization of 

medicinal plants reported similar findings (Heim et al., 2002; Yin et al., 2003). Present 

study has revealed that significant quantities of flavonoids were present in the leaf 

extract and probably responsible for antioxidant activity. These results showing similar 

findings as also mentioned by Cristea et al. (2003) and Zu et al. (2006) for the 

presence of antioxidant activity. 

 

4.2  IN VITRO EVALUATION OF LEAF EXTRACTS  

Various activity assays were applied for in vitro evaluation of the plant extracts.  

 

4.2.1 Estimation of Antioxidant Activity 

 

4.2.1.1 Reducing power assay 

Data regarding reducing power assay from plant’s leaves extract are given in 

Table 7. Results of the ethanol extracts were evaluated on the ability of reduction 

potential of Fe3+ and its conversion into Fe2+. .Assay involved the use of ferric chloride 

potassium cyanide [FeCl3/ K3Fe (CN)6] molecule, chemicals present in the leaves 

extract convert ferric ions to ferrous ions. The color produced was measured 
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spectrophotometrically, as color intensity increased antioxidant activity of extract also 

increased (Alam et al., 2007). 

 

 In vitro antioxidant activity of T. officinale leaves was assessed by reducing 

power assay (Table 7), which indicates the elevation in absorbance which is directly 

related to concentration. This result confirms the reducing power of T. officinale and it 

was compared with the reducing power of ascorbic acid. These results are suggesting 

that T. officinale contains antioxidant potential and that can be used against oxidative 

stress. Anti-inflammatory and chemo protective activity of the T. officinale extract 

might be the result of existence of anti-inflammatory /antioxidant substances, which 

justify the use of this plant extract against oxidative stress.  

 

4.2.1.2 Hydrogen peroxide (H2O2) scavenging activity 

 Standard method was used to find the scavenging power of H2O2 and it was 

observed that T. officinale extract has significantly scavenged hydrogen peroxide at 

level of 61.1 % at concentration of 295 µg/mL (Table 8). 

 

It was reported elsewhere that total radical scavenging activity (superoxide and 

hydroxyl radical) of plant extracts of T. officinale was found quite significant and 

showed effectively in dose dependent manner and suppressed the production of H2O2 

38.9 % at the concentration of 295 µg/mL. T. officinale extract repressed both 

hydroxyl radical and superoxide as reported by Hu and Kitts (2005). 

  

Phenolic components include phenolic acids, flavonoids, and phenolic 
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diterpenes might contribute to free radical scavenging and antioxidant behavior of the 

plants. Phenolics constituents can provide electron to hydrogen peoxide (H2O2) thus 

converting it to water and oxygen (Mahmoudi et al., 2009). 

 

4.2.1.3 DPPH radical scavenging activity 

The percentage inhibition showed decrease in the concentration of DPPH 

radicals due to the scavenging ability of plant extract (Table 9), as compared to 

ascorbic acid (standard). The IC50 value of T. officinale was 47.56±08 µg/mL and 

ascorbic acid was 18.9±0.55 µg/mL. Oxidation of food substances takes place in all 

living cells for energy production, however through usual metabolism many enzymatic 

reactions produce free radicals (RFR). Small amounts of ROS are advantageous in 

regulation of growth and cell signaling, but increased concentration of reactive oxygen 

species can caused oxidative stress (Halliwell and Gutteridge, 1999). The results about 

antioxidant activity of plant extracts found in present study were more or less similar 

to Dinis et al. (1994); Falleh et al. (2008) and kilani et al. (2008). 

 

4.2.2 Hyaluronidase Inhibitory Activity 

 T. officinale extracts, catechin and disodium cromoglycate (DSCG) were used 

to check the hyaluronidase inhibitory activity and half maximal inhibition (IC50) values 

are given in (Table 10). Based on IC50 values it was observed that inhibitory effect of 

crude plant extract is stronger than that of DSCG and catchin. Furthermore the ethanol 

and methanol plant extracts indicate hyaluronidase inhibitory activity as compared to 

that of the aqueous plant extract, which indicates the presence of many 

phytoconstituents such as polyphenol, phlorotannin and flavonoids as it was earlier  
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1        2        3         4         5          6 

Fig. 1: Bands showing flavonoids in the different fractions of plant’s leaf 

extracts obtained by applying 1% ethanolic (C6H5)2BOCH2CH2NH2 

solution. 

 Where; 

Band 1 shows T. officinale Ethyl acetate Extract 

Band 2 shows T. officinale Chloroform Extract  

Band 3 shows T. officinale Methanol Extract  

Band 4 shows T. officinale Butanol Extract 

Band 5 shows T. officinale Water Extract 

Band 6 shows T. officinale n-hexan Extract 

(C6H5)2BOCH2CH2NH2 is 2-amino ethyl diphenyl borinate 
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Table 3: Analysis of various flavanoids by TLC at UV 365 nm 

Standard            RF Value          Color (R3 Reagent) 

Rutin  0.50  Fluorescentpale yellow 

Luteolin 0.56  Fluorescentpale yellow 

Catechin 0.73  Green 

Myricetin 0.85 Pale orange 

Hyperoside  0.71   Orange 

Vitexin 0.65  Pale green 

Orientin 0.49 Khaki 

Isovitexin 0.66  Khaki 

Quercetin 0.88 Pale-yellow 

Mean values of RF after triplicate analysis (n=3) 
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Table 4: RF values of plant samples analyzed by TLC at 365 nm  

Group     Compound Color         RF value 

TOWE  Unidentified  light green 0.21  

Hyperoside  Orange 0.71 

TOHE   Hyeroside Orange 0.71 

Unidentified  light green 0.21 

TOME Unidentified Light green 0.20 

Rutin Yellow 0.50 

Hyperoside Orange 0.71 

Orientin khaki  0.49 

TOBE Unidentified Light green 0.21 

hyperoside Orange 0.71 

TOEE Vitexin pale green 0.65 

Orientin Light green 0.49 

Isoitexin Khaki 0.66 

Unidentified Light green 0.22 

Unidentified Light green 0.67 

Mean values of RF after triplicate analysis (n=3) 
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Table 5: HPLC analysis of various flavanoids for calibration of standard values 

Compound Retention 

time (min) 

A b R Linear range 

in (ppm)    

LOD in 

(ppm) 

Rutin 8.7  631 299 0.979 22–19 2.99 

Hyperoside 12.5 12772 377.3 0.9397      11–169          2.29 

Vitexin 2.5   12772   129.4       0.9801      4–119           1.70 

Catechin 1.5 6520 149.3 0.991 6–172 0.82 

Myricetin 18.5      5262   109 0.9912      7–245           1.07 

Orientin 2.75      13300 370 9331 5–180            2.50 

 

Where;  

UV detector was used to find link of peak area with the quantity of analyte, x indicates 

the quantity of the compounds in ppm whereas, letters a showing slope and b showing 

calibration curve’s intercept. R is the correlation coefficient (C.F) 
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Table 6: HPLC chromatogram of fractions of T. officinale 

Samples Retention time 

(min) 

Concentration 

(µg/mg dry weight) 

Compounds  

TOWE    12.5           0.0496 ±0.01 Hyperoside 

TOBE 12.5            0.0127±0.001 Hyperoside 

2.5 0.055±0.001 Vitexin 

TOME 2.5            2.158±0.4 Vitexin 

8.7   4.00±0.8 Rutin 

12.5             0.096±0.003 Hyperoside 

TOCE 2.5               0.013±0.001 Vitexin 

TOEE 2.5            0.018±0.0004 Vitexin 

2.75         0.0023±0.0001 Orientin 

8.7            0.0608±0.002 Rutin 

TOHE 12.5          0.1897±0.01 Hyperoside 

Triplicate analysis of various T. officinale extract. Mean±S.E (n=3) 
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reported by Kakegawa et al. (1993). Hydrolysis of hyaluronidase was inhibited due to 

addition of the ethanol and methonal plant extract to reaction mixtures (Table 10). It is 

also notable that the inhibitory effect of the plant extract on hyaluronidase activity is 

significant than that of catechin and DSCG. It was reported by Tewtrakul et al. (2008) 

that tea polyphenols possess hyaluronidase activity and anti-cancer activity. 

 

 On the basis of results obtained in present study, it was assumed that antitumor 

extract of the plant extract might be due to the hyaluronidase inhibitors (Matsuoka et 

al., 2008). The findings of the current research highlights that T. officinale may be 

beneficial as foodstuff having anticancer activity IC50 was calculated using the mean 

values of observations from each of the five concentrations for all the samples 

including the positive control DSCG (the anti-allergic drug) and catechin (natural 

polyphenol) used as positive control. Values are in terms of Mean±SE after triplicate 

analysis. 

 

4.2.3 Cytotoxic Brine Shrimp Test 

 Since antitumor activity of the plant extracts can be tested by cytotoxicity 

method, cytotoxic potential of T. officinale was estimated by using brine shrimps. 

Various fraction of T. officinale were added to test tubes containing brine shrimps in 

normal saline and survival time to the shrimps was reduced by increasing the 

concentration of the plant extract. The orders of LD50 of various fractions of the plants 

were found as follow T. officinale butanol extract > T. officinale methanol extract > T. 

officinale ethyl acetate extract > T. officinale n-hexane extract > T. officinale water 

extract > T. officinale chloroform extract, respectively (Table 11).



62 
 

Table 7: Reducing power activity of the leaf extract and reference (Ascorbic acid) 

Concentration 

(µg/mL) 

Absorbance at 700 nm 

Ascorbic acid  T. officinale (ethanol extract) 

50 0.40±0.561 0.13±0.034 

100 0.69±0.023 0.32±0.045 

150 0.99±0.023 0.73±0.066 

200 1.3±0.354 0.86±0.051 

250 1.76±0.341 0.98±0.075 

      Triplicate analysis Mean±SE (n=3) 

 

Table 8: Scavenging potential against hydrogen peroxide (H2O2) by the leaf 

extracts. 

   

Triplicate analysis Mean±SE (n=3) 

Test Percentage inhibition against H2O2 

Control 100± 2.03 100±0.03 

 Conc. µg/mL T. officinale  Ascorbic acid 

65 

115 

165 

195 

245 

295  

87.1±0.8 

81.08±0.99 

77.98±0.1 

66.01±0.05 

50.34±0.7 

38.9±0.1 

65.29±0.9 

54.07±1.2 

37.41±1.44 

32.05±1.08 

23.8±1.1 

20.95±1.01 
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Table 9: Antioxidant activity of plant extract and standard against 1, 1-

diphenyl-2-picryl-hydrazyl (DPPH) assay 

Sample 
Inhibitory concentration IC50 µg/mL 

T. officinale 

1 47.43 

2 47.52 

3 47.65 

Mean±SE 47.53±1.1 

Ascorbic acid 

1 18.9 

2 18.3 

3 18.54 

Mean±SE 18.58±0.9 

Triplicate analysis Mean±SE (n=3) 
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Three fractions of T. officinale including T. officinale ethyl acetate extract 

(TOEE), T. officinale butanol extract (TOBE) and T. officinale methanol extract 

(TOME) showed higher death rate of shrimps in comparison with rest of the fractions. 

High death might be linked with the presence of bioactive compounds in high 

proportion. Present investigations indicate that the brine shrimps survival rate depend 

on amount of the plant extract same findings were also mentioned by Kanter et al. 

(2005) during study on phytochemistry of Rubus imperialis (C.). Zakaria et al. (2004) 

reported that fraction of Arceuthobiu mxycedri obtained in methanol displayed 100 % 

cytotoxicity towards brine shrimps at high concentration and these findings are more 

or less similar to the results obtained during present study. 

 

4.2.4 Antitumor Test of T. officinale on Potato Disc 

The antitumor activity of plant extract was checked by antitumor test using potato disc. 

(Table 12). Potato disc were soaked in 2 % MgCl2 solution for sterilization and rinsed 

in distilled water and anticancer potential of T. officinale extract was estimated by 

mixing agro bacterium culture mixed with pant extract and poured on potato discs. 

After the incubation period of twenty one days discs were stained with lugol solution 

and number of tumors was counted. The sequence of IC50 of various fractions of T. 

officinale was found in the order of TOME > TOBE > TOWE > TOCE > TOHE > 

TOEE and represented higher potential to control tumor formation. Furthermore, 

similar results were reported by Hussain et al. (2009)  

 

Antitumor potato disc testis used as a tool to check the antitumor activity of 

herbs. Basic mechanism of uncontrolled cell division in plant and animal tissues is  
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Table 10: Hyaluronidase inhibitory activity, exhibited by different solvent based 

extracts of Taraxacum officinale 

Group Solvent Concentration 

µg/mL 

ID at 586 nm Inhibition (%) IC50 

Catechin 

(Positive 

control) 

Aqueous 95 µg/mL 

190 µg/mL 

285 µg/mL 

0.58±0.07 

0.70±0.08 

0.80±0.03 

58 

70 

80 

18.80±0.07

DSCG 

(positive 

control) 

Aqueous 95 µg/mL 

190 µg/mL 

285 µg/mL 

0.69±0.056 

0.85±0.081 

0.96±0.099 

69 

85 

96 

37.8±0.4 

T. 

officinale  

Methanol 

fraction 

 

95 µg/mL 

190 µg/mL 

285 µg/mL 

0.46±0.02 

0.49±00 

0.56±0.09 

46 

49 

56 

180±0.90 

 

 

Ethanol 

fraction 

 

95 µg/mL 

190 µg/mL 

285 µg/mL 

0.48±0.09 

0.58±0.18 

0.54±0.033 

48 

58 

55 

165±0.80 

 

 

Butanol 

Fraction 

 

95 µg/mL 

190 µg/mL 

285 µg/mL 

0.37±0.080 

0.41±0.029 

0.38±0.11 

37 

41 

38 

 

161.6±0.80 

 

Ethyl 

acetate 

fraction 

95 µg/mL 

190 µg/mL 

285 µg/mL 

0.38±0.030 

0.36±0.10 

0.35±0.025 

38 

36 

35 

189±0.03 

 

 

Aqueous 

fraction 

95 µg/mL 

190 µg/mL 

285 µg/mL 

0.25±0.022 

0.21±0.05 

0.38±0.1 

25 

21 

38 

 

254±0.9 
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Similar to each other (McLaughlin, 1998). It was observed that all extracts of T. 

officinale in different solutions have antitumor potential that might be useful for 

pharmaceutical industries involved in preparation antitumor drugs. 

 

 Hussain et al. (2009) reported that antitumor activities of Fagonia cretica (L.) 

same to our findings. Similar findings to our results were also reported by Das et al. 

(2007) and revealed that that potato disc assay is reliable method for the screening of 

antitumor potential of plant extracts. This kinds of research is important for selection 

and isolation of chemicals processing of antitumor activities of plant samples 

(Cardellina et al., 1999) 

 

4.2.5 Determination of Antibacterial Activity 

 Antimicrobial activity of T. officinale in three organic solvents i-e n-hexane, 

methanol and ethanol along with gentamycine a broad spectrum antibiotic has been 

tested against different bacterial strains. (Roopashree et al., 2008). Table 13 which 

shows that Staphyllo coccus epidermidis was found to be less susceptible as compared 

to other clinical isolates. All extracts of T. officinale show significant growth inhibition 

against S. aureus, E. coli, S. typhi, K. pneumonia and P. aeruginosa shows less 

susceptibility except ethanol extracts. All plant extracts showed considerable 

antibacterial activity against three strains E. coli, S. typhi and K. pneumonia. The plant 

extracts showed variable antibacterial activities against bacterial strains. Methanol 

extracts showed better antibacterial in comparison with n-Hexane extracts. The most 

susceptible bacterial strains found were E. coli followed by S. aureus as compared to 

Staphyllococcus epidermidis. 
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Table 11: Cytotoxicity brine shrimp test using the extracts of T. officinale (%against 

brine shrimps was determined cytotoxicity after 24 hours) 

Treatments 20 

(μg /mL) 

200 

(μg /mL) 

2000 (μg 

/mL) 

LD50 

(μg /mL) 

 % Inhibition 

Water extract  47±0.91  58.3±2.3 68.1±1.54 85±3.1 

Butanol extract 46±2.3  88±2.1 88±2.05 17±0.94 

Methanol extract 27.2±1.23 58.1±2.2 89.5±2.15 24±1.72 

Chloroform extract 33.7±0.4 41±1 70±0.078 298±9.8 

Ethyl acetate extract 49.5±0.28 52±0.6 57.7±1.3 27±1.5 

n-Hexane extract 40±0.27 51.2±0.95 69.5±2.3 62±2.04 

Triplicate analysis, Mean±S.E (n=3) 
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Table 12: Antitumor activity (% inhibition) of fractions of T. officinale 

against potato disc tumor after 24 hrs 

Treatments 20 

(μg /mL) 

200 

(μg /mL) 

2000 

(μg/mL) 

LD50 

(μg /mL) 

 % Inhibition 

Water extract  7±0.71  68.6±2 70±2 59±2 

Butanol extract 14.5±0.06  65.7±2.1 63±2 56±2.8 

Methanol extract 49±5 82±6.9 80.9±2.5 15± 0.5 

Chloroform extract 12.1±0.7 61±0.9 66±1.12 63±2.1 

Ethyl acetate extract 33±0.04 48±0.74 58.7±1.1 49±5.2 

n-Hexane extract 35±0.67 43.92±0.91 61±2 32±3 

Triplicate analysis, Mean±S.E (n=3) 
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Table 13: Antibacterial activity of different extracts of T. officinale 

Plant 

extracts  

Con. 

(µg/mL) 

Bacterial Strains 

Diameter of the zone of bacterial inhibition in mm 

S. aureus P. aeruginosa E. coli S. typhi K. Pneumonia S. epidermidis 

n-Hexane  25 

50 

100 

10±1.2 

11±0.2 

21.6±0 

- 

- 

- 

8±.1 

9±0.45 

11±1.3 

- 

- 

11.9±2 

- 

- 

- 

- 

- 

- 

Methanol 25 

50 

100 

18±.2 

22±0.1 

23±0.3 

- 

- 

- 

5±0.4 

6.6±1 

7±1.53 

5.6±1 

5.7±0 

6±1.56 

6.1±1.8 

6.2±4.6 

6.8±1.5 

- 

- 

4.5±1.21 

Ethanol 25 

50 

100 

- 

- 

14±1.1 

10±0.11 

11±0.22 

17±0.04 

8±0.66 

11±0.7 

12±0.7 

- 

- 

11±4.4 

6.5±1.2 

5.4±0.55 

6.1±0.6 

- 

5.7±0.5 

- 

Gentamicine 

(control)  

25 

50 

100 

22±00 

24±0.8 

26±1.2 

21±0.1 

25±0.5 

31±0.1 

20±0.0 

32±0.6 

33±0.1 

18±.1 

21±0.2 

22±0.4 

9.9±0.01 

11±0.08 

14±0.1 

13.2±0.6 

14.1±0.1 

16.2±0.6 

- No inhibition value.           Values expressed as mean±S.D (n=3) 
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This result indicates that plant extracts of T. officinale poses varying level of 

antimicrobial effect which can be used in the treatment of bacterial infection. Nair and 

Chanda (2007) reported that the presence of phytochemicals in plant extract might be 

responsible for their antibacterial activity. 

 

It was assumed that as plant extracts contain bioactive compounds which might 

be interfere with DNA replication and causes cell wall synthesis for bacteria and cause 

lysis of bacterial cell wall (Cutler, 995). 

 

4.3 IN VIVO EFFECT OF THE LEAF EXTRACTS ON VARIOUS TISSUES 

AGAINST FORMATION OF TUMOR AND BIOCHEMICAL CHANGES 

INDUCED BY CARBON TETRACHLORIDE 

 

4.3.1 Variations of the Body Weight in Experimental Groups 

Noteworthy variations were detected in the body mass of animals from 

different treatment groups (Table 14). Substantial decrease in the body mass of CCl4 

group was found as related to the control group. The methanol and ethanol extracts of 

T. officinale repair the damage induced by carbon tetrachloride and as a result body 

weight increases as compared to CCl4 group. CCl4 significantly reduced the body 

weights of experimental rats in comparison with control group (Lin and Lin, 2006). 

 

Similar results were reported by Yao et al. (2006) that bleomycin remarkably 

decreased the body weight of the animals while losartan showed the repairing effects 

and brought the body weight of the animals towards normal Noyan et al. (2006) 
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reported similar results and perceived the substantial decline in the body mass of rats 

injected with CCl4 intraperitoneally. According to the findings of Khan and Ahmed 

(2009) intraperitoneal administration of CCl4 in olive oil suspension to male rats 

initiated a significant decline in the total body weight of animals where as decreased 

body weight can be reversed by the extract of Diger muricata. Decline in body weight 

by injecting CCl4 in this investigation might be due to necrosis /degeneration of body 

tissues. Response of the cells might change by the shielding effects of bioactive 

compounds present in plant extract, which have recovered the body weight of the 

treated animals. 

 

4.3.2 Effect of the Leaf Extracts of T. officinale against Tumor Produced by 

CCl4 

 

4.3.2 1 Total protein and antioxidant enzyme activity in lung tissues 

Protein contents of the lung tissues measured per mg of the liquid nitrogen 

treated samples and minimum quantity of protein were recorded in those tissue which 

were treated with CCl4 in comparison with control, methanol and n-hexane extracts 

treated animals (Table 15). The variation in the quantity of antioxidant enzymes 

including POD, SOD, CAT and tissue soluble protein in extract of lung tissues. The 

quantity of soluble protein, POD, CAT and SOD activities was decreased significantly 

(Probability>0.01) in CCl4 treated group verses control groups. Oral consumption of 

different amounts of T. officinale considerably decreased the effects of CCl4 intoxicity 

in lung tissues. Rutin and the plant extract alone showed the same effects. 

 

The determination of SOD activity in the lungs tissues showed significant  
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variations in control and CCl4 treated group of animals. The control group had the 

higher activity of SOD, whereas CCl4 affected group showed lesser activity 

representing the deterioration of cells and tissues by CCl4. The methanolic and 

ethanolic extract of the plant as well as rutin treated animals showed the SOD activity 

that was much closer to the control group and was significant different from the CCl4 

treated group of animal. 

 

Analysis of POD activity shows the highly significant variations between the 

control and CCl4 groups, but non-significant variations are found between control, 

methanol extract and n-hexane extract groups. Low activity of POD in the CCl4 group 

indicated the damage of cells and tissues induced by the free radicals produced by the 

metabolism of carbon tetrachloride. While higher activity of POD in the methanol and 

n-hexane extract group indicates the repairing of cells and tissues. The CCl4 treated 

group showed the low activity of catalase as compare to control animals.  Methanol 

extract treated animals and n-hexane extract treated group revealed the higher activity 

of catalase as compared to CCl4 treated group (Table 15). These current findings 

proposed that the CCl4 toxicity decrease the production of SOD and POD which in 

turn increases the level of reactive oxygen species as reported by Szymonik-Lesiuk et 

al. (2003).  

 

Turker and Camper, (2002) also reported the oxidative damage caused by CCl4 

in liver tissues of rats by decreasing the level of SOD and CAT. Present study is 

mainly focused on the anti-inflammatory and antitumor effect of T. officinale. The 

simultaneous treatments of CCl4 and the methanol extract of T. officinale attenuate the  
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Table 14: Protective role of different fraction of T. officinale on the body weight 

G
rou

p
 

Treatment Body mass before 

treatment (g) 

 

Body mass after 

treatment (g) 

 

Increased body 

mass (%) 

I Control 267.60 ± 3.94 374.90 ± 2.86 42.72 ± 1.84 

II DMSO+Olive 

oil 

268.90 ± 2.73  372.20 ± 2.54 38.16 ± 1.66 

III 3 mL/kg CCl4 271.70 ± 2.26  338.00 ± 2.50 24.47 ± 1.35 

IV 50 mg/kg 

Rutin+ CCl4 

267.40 ± 3.41  374.00 ± 2.70 39.86 ± 2.31 

V 100 mg/kg 

TOME+ CCl4 

266.80 ± 2.45  347.70 + 2.86 30.35 ± 1.34 

VI 200 mg/kg 

TOME+ CCl4 

264.20 ± 1.92  354.10 ± 3.60 34.10 ± 1.84 

V 

II 

200 mg/kg 

TOME alone 

266.50 ± 2.72  374.50 ± 2.80 40.65 ± 1.71 

VIII 100 mg/kg 

TOHE+ CCl4 

265.10 ± 3.45  348.65 + 2.56 36.35 ± 1.19 

IX 200 mg/kg 

TOHE+ CCl4 

265.85 ± 2.51  376.53 ± 2.62 41.10 ± 1.57 

X 200 mg/kg 

TOHE alone 

264.80 ± 2.1  355.10 ± 3.40 35.17 ± 1.52 

Triplicate analysis.Mean ± SE (n=6). 
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oxidative stress in the lungs tissues and increase the level of antioxidant enzymes. 

These findings suggested that treatment of the methanol extract and n-hexane extract 

of T. officinale decreases the level of free radicals by increasing the level of their 

scavengers like SOD, POD and CAT. 

 

These results obtained in current research are comparable to the results of Yao 

et al., (2006), they found that activity of SOD is decreased in rats injected with 

bleomycin. Similar results were also reported by Manna et al. (2006), as they found 

that after CCl4 treatment decrease in the activities of antioxidant enzymes in the 

hepatic and renal tissues was observed. The activity of these antioxidant enzymes 

increased with the synchronized treatments of CCl4 and the water extract of the bark of 

Terminalia arjuna.  

 

Liu et al. (2009) reported that the extract of Hibiscus sabdariffa (L.) has 

protective effects against the CCl4 induced lipid peroxidation and also maintained the 

level of antioxidant enzymes. They found that the level of SOD in the cancer cells 

remain low as compared to normal cells and suggested that decreased in activity of 

antioxidant enzymes are responsible for cancer development in the lung tissues. 

Bhandauria et al., (2008) reported that extract of Nymphaea satellata (a medicinal 

plant) flowers reduced the CCl4 induced injuries in different tissues of animals. 

 

4.3.2 2 Effect of the leaf extracts of T. officinale on TBARS, GSH, nitrite 

constituents and H2O2 in lung of rats 

Effect of CCl4 on the concentration of H2O2, GSH, nitrite contents and TBARS  
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stimulated by CCl4 and repairing effect of T. officinale given in Table 16. After CCl4 

treatment animals showed remarkably diminished (P<0.01) the GSH quantity and 

enhanced (P<0.01) H2O2, TBARS and nitrite concentration in comparison with control 

group of animals. The experimental animals treated with CCl4 mixed with methanol 

and n-hexane extract of T. officinale show improvement in the level of TBARS, H2O2, 

nitrite contents and GSH near the normal levels.  

 

Rutin repaired the oxidative stress formed due to CCl4 and the concentration of 

nitrite, TBARS, H2O2 and GSH restored near to control group. Umemura et al.(1995) 

reported similar results that the level of antioxidant enzymes decreased in the tissues 

treated with CCl4.  

 

4.3.2.3 Histology of lung tissues  

 Data regarding the histological studies of the animals are presented in 

upcoming table 17 and figures (2, 3 and 4). The cytotoxic action of the CCl4.on the 

lung tissues of animals were observed along with the repairing effects by the plant 

extract, which indicates that this plant extract has the ability to control the tissue 

injuries induced by CCl4. 

 

4.3.2.3.1 Control groups (without any treatment, plant extract and rutin+CCl4) 

 Histology of the lungs of control group showed the normal characteristics. 

Alveoli have the thin walls with interalveolar septum (Fig. 2 A, B). Blood capillaries 

were surrounding around the alveolus showing the normal blood circulation, and blood 

cells were also present inside the capillaries and they were in squeezed form. The 

alveolar bronchiole (Fig. 2 C) shows their normal shape and were without the cartilage 
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Table 15: Effects of fractions of T. officinale on protein, POD, SOD and CAT 

activity in rat lungs tissue 

E
xp

. 
A

n
im

als 

Treatments Protein 
(μg /mg) 

Catalase 
(U /min) 

Peoxidase 
(U /min) 

Superoxise 
dismutase 
(U/ mg) 

I Control 2.68±5.88++  2.9 4±0.83++ 8.55±232++ 7.54±0.89++ 

II DMSO+Olive 

oil 

2.23±0.24++  2.10±0.23++ 7.59±0.31++ 7.42±0.45++ 

III 3 mL/kg CCl4 0.63±0.55**  0.49±0.22** 6.78±0.22** 4.42 ±0.19** 

IV 50 mg/kg 

Rutin+CCl4 

1.19±0.02**++ 2.09±0.21++ 7.80±0.34++ 7.55±0.44++ 

V 100 mg/kg 

TOME+CCl4 

1.9±0.22*++  1.90±0.22*++ 6.90±0.55*+ 7.70±0.50++ 

VI 200 mg/kg 

TOME+CCl4 

2.44±0.25++  2.6±0.72++ 7.91±0.41++ 7.71±0.38++ 

VII 200 mg/kg 

TOME alone 

2.08±0.26++  2.18±0.40++ 8.39±0.48++ 7.40±0.29++ 

VIII 100 mg/kg 

TOHE+CCl4 

1.40±0.66**++  1.81±0.26**++ 6.66±0.73*+ 7.40±0.73*++ 

IX 200 mg/kg 

TOHE+CCl4 

1.79±0.72++   1.77±0.76++ 7.70±0.29++ 7.22±0.49++ 

X 200 mg/kg 

TOHE alone 

2.63±0.66++  2.43±0.14++ 8.53±0.30++ 7.32±0.65++ 

Mean ± S.E (n = 6) 

** Significantly different as compared with control group values. 

 ++ Significantly different as compared with CCl4 treated group values at P<0.05 and 

P<0.01 probability
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Table 16: Effects of various fractions of T. officinale on the level of TBARS, 

GSH, H2O2 and nitrite in lungs of rat  

G
roup 

T
reatm

ent 

TBARS 

(nM /min/ 

mg protein) 

H2O2 (nM/ 

min/mg 

tissue) 

GSH 

(μM/g tissue) 

 

Nitrite 

(μM/mL) 

 

I Control 0.12±0.089++  11.50±0.39++ 21.40±0.78++ 48.49±1.30++ 

II DMSO+Olive 

oil 

0.12±0.045++  9.60±0.40++ 22.40±0.96++ 52.50±0.89+ 

III 3 mL/kg 

CCl4 

0.06±0.089**  17.90±0.85** 35.87±0.80** 78.30±0.89** 

IV 50 mg/kg 

Rutin+CCl4 

0.089±0.87**++  11.00±0.60++ 23.90±0.89*++ 56.61±1.63**++ 

V 100 mg/kg 

TOME+CCl4 

0.08±0.106**++  10.73±0.80++ 24.68±0.78**++ 64.80±1.91**++ 

VI 200 mg/kg 

TOME+CCl4 

0.12±0.018++  9.53±0.50++ 19.91±0.94++ 53.30±0.91++ 

VII 200 mg/kg 

TOME alone 

0.11±0.008++  9.40±0.98++ 18.15±0.65**++ 48.90±0.77++ 

VIII 100 mg/kg 

TOHE+CCl4 

0.091±0.08**++  10.70±0.60++ 25.35±0.81**++ 65.89±0.79**++ 

IX 200 mg/kg 

TOHE+CCl4 

0.078±0.087**++ 9.44±0.45++ 18.67±0.76++ 57.00±1.2233**++

X 200 mg/kg 

TOHE alone 

0.13±0.078++  9.65±0.++ 19.09±0.62*++ 48.40±0.89++ 

Mean ±S. E (n=6) 

** Values significantly different form control  

++ Values significantly different form CCl4 experimental group values at P<0.05 and 

P<0.01 probability
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and the inner epithelium (columnar epithelium) of the alveolar bronchiole have the 

pear shaped calara cells were pointed towards the cavity of the bronchiole According 

to the result presented in (Fig. 2 D). (Fig. 2 E) showed similar histology to control 

group in which only plant extract was used. Rutin and CCl4 treated group animal also 

presented more or less similar histology to that of control group (Fig.2 F). 

 

4.3.2.3.2 Carbon tetrachloride group 

The lungs of animals’treated with CCl4 showed the strong injuries including 

the alveolar lesions (Fig. 3 G). The supreme features were degeneration of fibers of the 

connective tissues and distraction of the alveolar walls by bulky aggregation of the red 

blood cells (Fig. 3 H, I). At most places hardness and thickness of alveolar septa, 

revealing the appearance of large number of type II pneumocytes alveolar cells, 

together with several fibroblasts, neutrophills, lymphocytes and macrophages (Fig. 3 

J). The alveolobrochiole had the constricted inner epithelium which moved towards 

the inner side reducing the volume of lumen and shortened the air breathing passage. 

The inner non-ciliated cells “Clara cells” also showed the wilting and rupturing at 

some places. The epithelium of the alveolar bronchiole had the congested inner 

cytoplasmic contents. Effected lungs also had the degenerated cells in their interstitium 

accompanied by increase of the longitudinally and circularly oriented collagen fibers, 

furthermore alveolar macrophages were also disrupted (Fig. 3 K, L). 

 

Similar observations were reported by Zakaria et al. (2004) as they observerved 

similar changes in the lung tissues of rats induced by CCl4. Yao et al. (2006) also 

explained the same pathological changes in the lung tissues including the pulmonary 
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fibrosis induced by bleomycin. In this histological study of lungs, several lung cells 

undergone the process of necrosis and apoptosis as it was explained by Costa et al. 

(1989). Hassan et al. (2007) reported the same pathological possessions of carbon 

tetrachloride (CCl4) on various tissues. Non ciliated cells (Calara cells) in the inner 

epithelium of the bronchiole also show the morphological changes which were dilated 

towards the lumen of the bronchiole and making the lumen narrower as reported by 

Boyd et al. (1980).  

 

4.3.2.3.3 The methanol extract-treated group  

 This group showed more or less normal histological characteristics in the lungs 

those were simultaneously treated with carbon tetrachloride (CCl4) and extract of T. 

officinale (100 mg/kg of b.w). This group has the normal alveolar spaces but some 

interalveolar septa were thickened indicating the some remnant effects of CCl4 injuries 

(Fig. 4 M). The blood capillaries were found normal in shape but their diameter was 

comparatively lower as compared to control group due to which some erythrocytes 

were gathered at some places (Fig. 4 N). The alveolar pneumocyte II were normal in 

their shape but larger in number showing the protective effects of the methanol extract 

of T. offiicinale (Fig. 4,O). 

 

 The terminal respiratory bronchiole also had the normal features but the inner 

epithelium was slightly constricted towards the inner lumen and looking to be normal. 

The non-ciliated cells (Clara cells) of the columnar epithelium of the respiratory 

bronchiole were found as normal, but few were in mild condition. The alveolar 

macrophages were found normal. The other cells like fibroblast and pneumocyte type I 
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in the interalveolar septa had the normal structure with connective tissues and elastic 

fibers, but there was some deposition of collagen fibers. The plant extract 

administration 200 mg/kg of b.w. showed almost similar histological appearance near 

to the normal (Fig. 4 P). 

 

4.3.2.3.4 n-Hexane extract treated group 

 This group (100 mg/kg of b.w) animals showed some more deterioration in the 

alveolar cells as compared to the methanol treated group. The alveolar walls were 

much thicker with congestion of blood capillaries and an increase number of cells in 

the alveolar interstitium were observed (Fig 10 Q). Fibroblasts were also accumulated 

in the septum along with collagen fibers (Fig. 4 R). It was observed that connective 

tissues and elastic fibers were present but they were less in number as compared to the 

methanolic group (Fig. 4 S). n-Hexane extract (200 mg /Kg of b.w) treated group 

showed the terminal bronchiole had normal outer walls with elastic fibers, but inner 

epithelium (Columnar epithelium) was more constricted towards the outer side 

showing the dome shaped Clara cells which were mildly effected or constricted (Fig. 4 

T). 

 

The histoprotective effects of the methanol extract of T. offiicinale found to be 

very effective in the current study to reduce the tissue injuries induced by carbon 

tetrachloride. T. officinale methanol-extract repaired the alveolar walls and also 

prevented the damage to the membranes by preventing the lipid peroxidation caused 

by free radicals. It also maintained the normal morphological characteristics of the 

cells in the lungs like alveolar type I and II, fibroblasts and macrophages. Calara cells 
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in the inner epithelium of the bronchiole were also normal and have the dome shape 

appearance and similar observations were also reported by Zakaria et al., (2004), they 

reported the histoprotective effects of curcumin (bioactive compound obtained from 

Curcuma longa) against the CCl4 induced lung damaged. They observed that curcumin 

found to modulate the inflammatory oxidant activity of CCl4 and restored the normal 

histological and ultrastructural appearance of the lung tissues. Yamamoto et al. (1998) 

investigated the Chinese herbal medicines and reported that the ethanol extract of 

Scutellaria barbata is very effective to start apoptosis in the human lung cancerous 

cells and inhibit the growth of human cancer cell line A549.  

 

4.3.3 Effects of Different Fractions of T. officinale against Tumor Produced by 

CCl4 in Testis  

 

4.3.3.1 Effects of fractions of T. officinale on SOD, CAT, Protein and POD 

Activity in tissue extract of Testis 

Soluble protein (SOD, POD and CAT) are taken as antioxidant and used for the 

removal of free radicals.  Effects of fractions of T. officinale against the cytotoxic 

effect of CCl4 are shown in Table 18. Whereas CCl4 significantly reduced the soluble 

proteins and antioxidant enzymes (SOD, CAT and POD). The treatment of CCl4 along 

the plant extract markedly brought the concentration of proteins and antioxidant 

enzymes to the normal. Similar results were obtained when CCl4 and rutin were 

administered to the experimental animals together. (Table 18).  

 
4.3.3.2 Effect of leaves extract of T. officinale on TBARS, GSH, nitrite 

constituents and H2O2 in testis of rat 

 Protective effect of T. officinale against CCl4 can be measured by measuring 
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Table 17: The effects of different fraction of plant extracts on  

histology of lungs tissues 

G
roup 

T
reatm

ent 

BAT CTD BEF BCC BCA BIED PE PF 

I Control N. His N. His N. His N. His N. His N. His  N. His  N. His

II DMSO+Olive 

oil 

N. His  N. His N. His +/-  N. His N. His  N. His  N. His

III 3 mL/kg CCl4 A. Dis A. Dis A. Dis A. Dis +/- A. Dis A. Dis A. Dis 

IV 50 mg/kg 

Rutin+ CCl4 

+/- N. His N. His +/- N. His +/- N. His  N. His

V 100 mg/kg 

TOME+ CCl4 

N. His  N. His +/-  N. His N. His +/- N. His  N. His

VI 200 mg/kg 

TOME+ CCl4 

+/- N. His N. His N. His N. His N. His  N. His  N. His

VII 200 mg/kg 

TOME alone 

N. His  N. His +/- N. His N. His N. His  N. His  N. His

VIII 100 mg/kg 

TOHE+ CCl4 

N. His  +/- N. His +/- N. His N. His  N. His  N. His

IX 200 mg/kg 

TOHE+CCl4 

N. His  N. His N. His N. His N. His N. His  +/- N. His

X 200 mg/kg 

TOHE alone 

N. His  N. His N. His N. His N. His N. His  N. His  N. His

+/-, mild; A. Dis, Acute disruption, N. His = Normal histology 

BAT (breakage of alveolar tissues), CTD (connective tissue degradation), BEF (breakage of 

elastic fiber), BCC (blood capillaries congestion), BCA (blood cells aggregation), BIED 

(bronchiole’s inner epithelium disorganization, PE (pulmonary edema), PF (pulmonary 

fibrosis)  
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Fig. 2: Normal histology of tissues with normal cells in sections A, B, C, D, E and F 
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Fig. 3: Cell in the sections G, H, I, J, K and L Shows the histological changes caused 

by CCl4 from slide G-L. 

G H 

I J 

K L 



85 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Histological changes and recovery effect of TOME from slides M-P and 

recovery effect of TOHE from slides Q-T  
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the concentration of GSH, TBARS, nitrite constituents and H2O2. Increased level of 

TBAR, H2O2, nitrite constituents were observed as compared to control group while 

noticeable decrease in the level of GSH contents was observed (Table 19).  

 

4.3.3.3 Histology of testis of treated animals 

Histopathological changes in seminiferous tubules and in other parts of testis 

were observed (Table 20). Similar results were reported by Castello et al. (2002). 

Nevertheless, the effect of CCl4 toxicity could be minimized by medicine having 

antioxidant potential. A similar restoring effect on male reproductive system was 

shown by the methanol and n-hexane extract of Digeria muricata by Khan and Ahmed 

(2009). Seminiferous epithelium in rats produced elongated spermatids which are 

aligned in the lumen by treatment of CCl4 in male rats. Pathological changes in testis 

of rats by CCl4 were observed by Lue et al. (1999). In another research of Santos et al. 

(2004) about the effects of plant extract reported in rats, that nutritional constraint 

induced reduction in weights and testosterone levels, which was also further explained 

by Wu A et al. (2002).  

 

4.3.3.3.1 Control groups  

Microscopic examination of sections of male reproductive system of control 

group showed normal histological picture of the seminiferous tubules with normal 

sertoli cells and germ cells. There was normal cytology of prostate glands with fibro 

muscular stroma (Fig. 5 A). A minor pink color concretion was seen in prostatic 

glands which is typical of the corpora amylacea. (Fig. 5 B). In sections of male 

reproductive system, all the epithelial cells are in normal histological positions. 
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Sperms with normal morphology and quantity were present in the seminiferous 

tubules. Sections obtained from animal tissues administered plant extract only showed 

similar histology to the control group without any treatment (Fig. 5 C). Treatment with 

rutin and CCl4 showed similar histological appearance to the normal group (Fig. 5 D). 

 

4.3.3.3.2 CCl4-treated group 

The majority of sections of seminiferous tubules are showing pathological 

appearance with degenerated seminiferous tubules, disintegration of sperm cells, 

presence of few sertoli cells only, vacuolization of germinative layer of epithelium and 

disturbance in meiosis and germ cells with broken tail and heads (Fig. 5 E and F). 

 

4.3.3.3.3 Methanol extract treated group  

Representative sections taken from male reproductive system of the methanol 

extract treated (100 mg/ kg b.w) rats were revealed (Fig. 6 G, H). A noticeable 

restoring of testicular abrasion produced by CCl4. Total normal sperm are still less in 

number as compared to control groups of animals However, variability in shape of 

somniferous epithelium was less marked. Normal histology of prosthetic glands was 

found prominent (Fig. 6 I, J). Representative sections taken from male reproductive 

system of  the methanole extract treated (200 mg/ kg b/w) rats revealed histological 

appearance very close to normal groups (Fig. 6 K, L). 

 

4.3.3.3.4 n-Hexane extract treated group 

Representative sections taken from male reproductive system of n-hexane 

extract treated (100 mg/ kg b.w) rats revealed the seminiferous tubules have many 
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germ cells. Sertoli cells were not very cleared. Small elongated spermatozoa are seen 

in the center of the tubules with relative less proportion as compared to control (Fig. 7 

M, N). Representative sections taken from male reproductive system of n-hexane 

extract treated (200 mg/ kg b/w) of animals revealed a marked increased in normal 

spermatids as compared to CCl4 and methanol treated rats was recorded (Fig. 7 O, P). 

Silver stained section taken from n-hexane extract treated animals (200 mg/ kg b.w)  

showed normal distribution of sertoli cells and germinal epithelium (Fig. 7 Q, R). 

 

4.3.3.4 Effect of Fractions of T. officinale on Male Hormones in Rat 

Pituitary glands are effected by reactive oxygen species (ROS) therefore 

hormonal secretions are also affected. The change in endocrine hormones including 

testostero, prolactin, LH, FSH and estradiol were showed in Table 21. Intraperitoneal 

administration of CCl4 extensively (P<0.01) decline the FSH, LH and testosterone 

while increased the serum level of estradiol and prolactin in comparison with control 

group. Administration of different fraction of T. officinale notably (P<0.01) decreased 

the pathogenic effect of CCl4 and recovered the serum concentration of estradiol and 

prolactin close to control.  

 

4.3.3.4.1 Testosterone 

High variations (p<0.01) was observed with ANOVA amongst all the 

experimental groups. In case of control group the level of testosterone was 

47.8±2.6+++ mg/mL, and was decreased in CCl4 treated group of animals. In case of 

the methanol and methanol extracts treated group the level of testosterone was 

significantly recovered (Table 21). 
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Table 18: Effect of leaves extract of T. officinale on antioxidant enzymes in 

tissue extract of rats (testis) 

 

Mean±SE (n=6 number) 

  *, ** significant dissimilarityfrom contol group  

++ Significant dissimilarity from CCl4 treated group 

 

Group Treatment Protein (μg/mg) POD (U/min) CAT (U/min) SOD (U/mg) 

I Control 0.756±0.009++  5.962±0.34++ 1.993±0.032++ 5.78±0.34++ 

II DMSO+Olive 

oil 

0.678±0.0233 ++  6.34±0.255++ 2.0681±0.0831++ 6.45±0.43++ 

III 3 mL/kg CCl4 0.2770±0.031 **  4.119±0.14** 0.9872±0.0612** 3.845±0.06** 

IV 50 mg/kg 

Rutin+ CCl4 

0.598±0.0187++  5.499±0.23++ 1.9654±0.0185++ 5.68±0.3*++ 

V 100 mg/kg 

TOME+ CCl4 

0.432±0.005**++  4.71±0.1**++ 1.474±0.0072**++ 4.9±0.7**++ 

VI 200 mg/kg 

TOME+ CCl4 

0.5563±0.0342++  4.92±0.31++ 2.8541±0.0643++ 6.78±0.73++ 

 

VII 200 mg/kg 

TOME alone 

0.6234±0.0164 ++  6.73±0.251++ 3.1432±0.0476 ++ 8.15±0.57++ 

VIII 100 mg/kg 

TOHE+ CCl4 

0.015±0.0145**++  4.21±0.1**++ 1.454±0.0062 **++ 4.9±0.1**++ 

IX 200 mg/kg 

TOHE+ CCl4 

0.580±0.0930**++  5.59±0.196++ 2.996±0.0436 **++ 5.98±0.3*++ 

X 200 mg/kg 

TOHE alone 

0.6820±0.0178++  5.71±0.208++ 2.0787±0.0465 ++ 6.88±0.29++ 
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Table 19: Effects of fractions of T. offiicinale on level of TBARS, GSH, H2O2 

and nitrite in testis of rat  

Group Treatment TBARS (nM /min/ 

mg protein) 

H2O2 (nM / 

min/mg tissue) 

GSH (μM/g) 

 

Nitrite  

(μM /mL) 

 

I Control 18±0.089++  0.34±0.39++ 0.67±0.78++ 75.49±1.30++ 

II DMSO+Olive oil 19±0.045++  .0.3±0.40++ 0.76±0.96++ 73.50±0.89+ 

III 3 mL/kg CCl4 28±0.089**  0.80±0.85** 0.22±0.80** 90.30±0.89** 

IV 50 mg/kg Rutin+ 

CCl4 

21±0.87**++  0.4±0.60++ 0.67 ±0.89*+ 77.61±1.6**++ 

V 100 mg/kg 

TOME+ CCl4 

21±0.106**++  0.35±0.80++ 0.56±0.78**++ 82.80±1.9**++ 

VI 200 mg/kg 

TOME+ CCl4 

19±0.018++  0.44±0.50++ 0.62±0.94++ 76.30±0.91++ 

VII 200 mg/kg 

TOME alone 

18±0.008++  0.37±0.98++ 0.64±0.65**++ 74.90±0.77++ 

VIII 100 mg/kg 

TOHE+ CCl4 

22±0.08**++  0.32±0.60++ 0.61±0.81**++ 78.89±0.7**++ 

IX 200 mg/kg 

TOHE+ CCl4 

17±0.087**++  0.38±0.45++ 0.76±0.76++ 77.00±1.2**++ 

X 200 mg/kg 

TOHE alone 

18±0.078++  0.39±0.++ 0.79±0.62*++ 83.40±0.90++ 

Mean ± S. E (n = 5) 

*, ** mean significant variation comparison with control group at P<0.05 - P<0.01 

probability level 

+, ++ mean significant variation comparison with CCl4 group at P<0.05 - P<0.01 

probability level 
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Fig. 5: Normal Control Sections(A,B,C and D),Sections E and F shows histological 

changes induced by CCl4.Cells in sections A, B, C and D) shows normal 

morphology. 
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Fig. 6: Cells in sections G, H, I, J, K and L shows histological changes and 

recovery effect of T. officinale in methonolic extract
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Fig. 7: Cells in sections M, N, O, P, Q and R shows histological changes and 

recovery effect of TOHE  
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Table 20: The effects of different fraction of plant extract on histology of testis 

in rat 

Group Treatment Seminiferous tubules

Disruption 

Meiotic 

interruption 

Sperm 

Morphology 

Germinative 

epithelium 

I Control Normal Normal Normal Normal

II DMSO+Olive oil Normal Normal Normal Normal

III 3 mL/kg CCl4 Severely damaged Medium Severely 

damaged 

Medium

IV 50 mg/kg Rutin+ 

CCl4 

Mild Normal Normal Normal

V 100 mg/kg 

TOME+ CCl4 

Normal Normal Normal Mild

VI 200 mg/kg 

TOME+ CCl4 

Normal Normal Normal Normal

VII 200 mg/kg 

TOME alone 

Normal Normal Normal Normal

VIII 100 mg/kg 

TOHE+ CCl4 

Mild Normal Normal Mild

IX 200 mg/kg 

TOHE+ CCl4 

Normal Normal Normal Normal

X 200 mg/kg TOHE 

alone 

Normal Normal Normal Normal
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4.3.3.4.2 Estradiol 

High (p < 0.01) variations was observed with ANOVA amongst experimental 

groups. The level of estadiol in control group was 24.5±2.65 mg/mL, which was 

elevated in CCl4 treated group. However, the methanol and n- Hexane treated groups 

recovered the level of estradiol as compared to CCl4 treated group of animals. 

 

4.3.3.4.3 Prolactin 

Analysis of variance showed highly significant (p < 0.01) variations among all 

the experimental groups of animals (Table 21). In control group have value (14± 

1.4++mg/mL). The level of prolactin was increased in CCl4 treated group (33.6±2.6 

mg/mL), however, the level of prolactin was recovered in n-hexane and methanol 

treated group of animals near to normal (Table 21). 

 

4.3.3.4.4 Luteinizing Hormone 

Analysis of variance showed highly significant (p < 0.01) variation among all 

the experimental groups of animals whereas in the control group the level of LH was 

32±1.22 mg/mL. The level of LH was decreased in CCl4 treated group (14.8±2.25 

mg/mL). There was no significant recovery was observed in by n- 

Hexane treated and methanol extract treated group of animals for LH. 

 

4.3.3.4.5 Follicle Stimulating Hormone (FSH) 

Analysis of variance revealed highly significant (p < 0.01) variations among all 

the experimental groups and the level of FSH in control group of animals was 

(10.3±0.65 mg/mL) (Table 21). There was a significant decrease in FSH level in CCl4 
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treated group. However after the treatment equally recovery was observed by n-

Hexane extract and methanol extract treated group. CCl4 has been recognized as an 

agent able to produce acute and chronic failure of different organs. Zakaria et al, 

(2004) used CCl4 the protocol for cirrhosis induction. Intraperitoneal CCl4 

administration in animals has caused tumors and cirrhosis in all treated animals. About 

concomitantly evaluating histological behavior of lactotrophs by immune-

histochemistry and presence of hypogonadism in an animal model of cirrhosis is not 

avaible in literature presented. 

 

According to Singleton et al. (1996), treatment of male Wistar rats with CCl4-

induced cirrhosis, Singleton did not find changes in pituitary or serum prolactin 

compared to a control animal group. The relationship between hyperprolactinemia and 

hyperestrogenemia has been described in cirrhosis, but the mechanisms determining 

hyperprolactinemia are uncleared and literature data about the influence of estrogens in 

this context are controversial. Generally, a positive correlation between estrogenemia 

and prolactinemia is not found in cirrhosis. Similar findings were reported by Gonzales 

et al. (2007).  

 

4.3.4 Remedial Effects of Plant Extracts Against Hepatic Tumor Produced by 

CCl4 in Rats 

The CCl4 particularly shows oxidative stress on liver cell which would result 

into change in different enzymes. 

 

4.3.4.1 Effect of the leaf extract of T. officinale on liver function test 

Carbon tetra chloride induced hepatotoxic effect would change liver profile
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Table 21: Effects of fractions of T. officinale on blood hormonal levels in 

experimental animals 

Mean ±SE (n=10 number) 

*, ** show significant difference from the control group  

++show significant difference from the carbon tetrachloride (CCl4) group  

G
rou

p
 

T
reatm

en
t 

Prolactin 

(mg/dl) 

 

LH (mg/dl) 

 

Testosterone

(mg/dl) 

 

FSH (mg/dl) 

 

Estradiol 

(mg/dl) 

I Control 16±1.6++ 31±3.94++ 48.0±18++ 10.4±066++  25.9±2.43++ 

II DMSO+Olive 

oil 

14.6±2++ 32±1.76++ 47.8±379++ 9.9±0.69++  24.8±1.74++ 

III 3 mL/kg CCl4 33.9±2.8** 16.9±6.6** 25.7±3.9** 6.0±0.22**  60.8±2.7** 

IV 50 mg/kg 

Rutin+CCl4 

15.0±2++ 30.9±3.1++ 41.0±2.1++ 9.3±0.54++  31.6.3±3.6++ 

V 100 mg/kg 

TOME+CCl4 

21.5±2**++ 24±2**++ 39.8±5**++ 7.2±0.9**++  46.8±9.0**++ 

VI 200 mg/kg 

TOME+CCl4 

34±2.8++ 33.4.±2++ 45.7±3**++ 11.6±0.57++  17.5±4.22*++ 

VII 200 mg/kg 

TOME alone 

15.5±1.3++ 38±3.67++ 46.5±5.3++ 12.9±0.5++  26.7±1.66++ 

VIII 100 mg/kg 

TOHE+CCl4 

21±1.2**++ 25±2.8**++ 48.6±2**++ 8.8±0.9**++  44±3.41**++ 

IX 200 mg/kg 

TOHE+CCl4 

18.8±2**++ 28.5±2.4++ 47±3.7++ 9.78±0.9++  39.1±4.4**++ 

X 200 mg/kg 

TOHE alone 

14.5±2++ 34.8±1.9++ 49.2±2.3++ 13.0±0.5++  25.9±3.00++ 
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results are given in the (Table 22). Animals treated with CCl4 showed a prominent 

increased in following serum enzymes, ALP, ALT, AST, LDH, γ-GT and LDH. 

Treatment of the plant extracts in ethanol and n hexane shows prominent repairing 

effect on hepatic cell in dose dependent manner by using plant extract with the ratio of 

50 mg/kg and 100 mg/kg b.w of animals. Plant extracts in two solutions was given 

orally and treatment of TOME was highly effective as compared to TOHE (Table 22). 

 

Numerous plants and their extracts have preventive effects against different 

diseases including oxidative damages (Aruoma, 2003). Many mutagens and 

carcinogens produce free radicals of oxygen (Sun, 1990). The animals treated with 

CCl4 showed increase in the level of ALT, ALP, AST, LDH and lipid profile in the 

blood. It was proposed that CCl4 causes lipid peroxidation of liver cells which damage 

the cell membrane as result of this enzymes leaked out into the serum and the serum 

level was increased. Similar types of results were also reported by Sreelatha et al. 

(2008).  

 

Singh et al. (2008) also reported the similar results while analyzing the hepatic 

liver cell injury in rats. Farombi et al. (2002) reported that KBrO3 induced similar type 

of liver and kidney injuries and were significantly reversed by kolaviron. Serum 

albumin and serum proteins produced in the liver are markedly decreased in CCl4 

treated animals as compared to control group. Similar results were also reported by 

Venukumar and Latha, (2002). In the present study, normal enzyme levels were 

maintained by rutin and plant extracts, which are similar as reported by Dang et al. 

(2007) and Lin et al. (2008).  
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4.3.4.2 Effects of T. officinale leaf extract of on lipid profile of serum 

The lipid profiles, following tests were performed, for HDL, total cholesterol, 

TG and LDL.by using the blood serum of all the groups (Table 23). The concentration 

of TG, cholesterol, LDL and decrease in HDL in comparison with control group. Use 

of various extracts of T. officinale shows remedial effects dose dependent manner. 

Rutin (50 mg /kg b. w) was used as reference drug and produced similar results as the 

plant extract at the dose of 200 mg/kg b. w. 

 

4.3.4.3 Effects of the leaf extract of T. officinale on antioxidant enzyme and total 

protein level in tissue extract (liver) 

Antioxidant enzymes (CAT, SOD and POD) have a vital role in erasing 

reactive O2 radicals and keep a normal intra and inter cellular environment. The 

remedial effects of T. officinale and damaging effects of CCl4 are displayed in (Table 

24). Intraperitoneal injection of CCl4 to experimental animal noticeably reduced the 

amount of soluble tissue proteins, (CAT, POD and SOD in comparison with control 

group (p<0.01). Oral injection of TOME and TOHE has reduced toxic effect of CCl4, 

and levels of antioxidant enzymes were turned towards normal. 

 

Oxidative stress is mostly produced due to weakness in defense system of the  

body (Halliwell and Gutteridge, 1999).The plant extract possesses different antioxidant 

which have a potential to control many pathological conditions including hepatic 

disorders and peroxidation of biological molecules These results show that  the 

fractions of plant extract and rutin are helpful in repairing of tissues because of the 

presence of tannins, phenols and saponins (Table 24) 
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4.3.4.4 Effect of the leaf extract of T. officinale on GSH, H2O2, TBARS, and 

nitrite contents in hepatic tissues of rat 

Deficiency of GSH causes tissue anarchy and damage, free radical mediated 

lipid peroxidation injury is indicated by increased in TBARS level (Table 25). Results 

show that GSH, TBARS, H2O2, and nitrite levels in hepatic tissues. CCl4 caused 

decline in GSH while, increased nitrite, H2O2 and TBARS in hepatic tissues of 

animals. GSH, TBARS, H2O2, and nitrite levels in hepatic tissues were reduced by 

CCl4 treatment and reversed near to normal by treatment with various fraction of T. 

officinale. 

 

4.3.4.5 Effects of the leaf extracts of T. officinale on liver histology  

Administration of CCl4 and various plant extracts shows significant changes in 

histology of liver which were observed by using hemotoxylin and eosine stained slides 

of the tissue. The results were shown in the Table 26 , intraperitoneal injestion of CCl4 

resulted in increased in cellular hypertrophy, fatty acids changes, causes benign tumor, 

cellular aggregation, necrotic foci, deterioration of the lobular shape and inflammatory 

cells infiltrations. Treatment of different fractions of T. officinale reduced the liver 

injuries and decreased fatty acid changes and expansion of blood vessels. Histology 

caused by the plant extracts was recorded to be closed to control group whereas, the 

results with rutin were more or less similar (Fig. 8).  

 

4.3.4.6 Effects of different fractions of T. officinale on blood urobilinogen, urea, 

total bilirubin and direct bilirubin 

 Results of variations in urea, d-bilirubin, urobilinogen and total bilirubinare  
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shown in Table 27. CCl4 caused change in parameters of renal profile like; total 

bilirubin, urea, urobilinogen and d-bilirubin as compared to renal profile of normal 

animals. Serum direct bilirubin, urea, total bilirubin and urobilinogen were 

considerably improved by ingestion of diverse fractions of T. officinale recovery was 

depending on the amount of doses given. However, maximum influence was shown by 

ingestion of TOME, whereas ingestion of rutin (50 mg/kg b.w) in CCl4 treated animals 

remarkably eliminated the pathogenic effects by CCl4 and restored the normal level of, 

direct bilirubin, blood urea, urobilinogen and total bilirubin close to normal control 

group (Table 27).  

 

Animals feeded with plant extracts alone have shown results similar to normal 

rats. Secretion of protein in urine indicates nephrotoxicity condition due to CCl4 as 

reported by Ogawa et al. (1992). Current research showed that application of CCl4 

produces oxidative damage in the renal tissues and impairments are obvious in renal 

function test. Total bilirubin, blood urea, serum urobilinogen, direct bilirubin and 

creatinine concentrations were considerably elevated in CCl4treated groups and similar 

results were also stated by Adewole et al. (2007) and Bhadauria et al., (2008).  

 

T. officinale extracts and rutin restored depleted levels of total bilirubin, 

creatinine, direct bilirubin blood urea and creatinine clearance, but decreased in level 

of serum albumin was observed. Ogeturk et al., (2005) and Khan et al. (2009) reported 

that the plant extract also reduced nephrotic disorder. The current study revealed that 

CCl4 induced marked increase in serum protein and are accumulated in the kidneys of 

animals. 
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Table 22: Effects of different fraction of leaves extract on liver function test 

G
roup 

Treatment ALT (U/L) AST (U/L) ALP 

(U/L) 

Serum LDH 

(nM/min) 

LiverLDH 

(nM/min) 

I Control 54.±3++ 74±3.83++ 196±5++ 47.2±2.27++ 5.9±0.27++ 

II DMSO+Olive oil 53±2++          76±2.5++ 75±2++ 48±1.02++ 5.8±0.20++ 

III 3 mL/kg CCl4 110±3.5**     244±4** 469±7** 76.5±1.37** 8.8±0.26** 

IV 50 mg/kg Rutin+ 

CCl4 

56±2.4++      104±3**++ 228±2**++ 51±5.06++ 6.1±0.17++ 

V 100 mg/kg 

TOME+ CCl4 

95±3**++      141±4**++ 347±9**++ 65±3.64**+ 7.8±0.1**++ 

VI 200 mg/kg 

TOME+ CCl4 

54±1.5++       95.3±2**++ 217±3*++ 54±2.52++ 6.0±0.26++ 

VI

I 

200 mg/kg 

TOME alone 

52±2.3++       76.5±3++ 194±3++ 45±1.39++ 8±0.14++ 

VI

II 

100 mg/kg 

TOHE+ CCl4 

96±3**++ 139±2**++ 358±2**++ 68±3.44**+ 8.6±0.13** 

IX 200 mg/kg 

TOHE+ CCl4 

62±2*++ 107±1**++ 225±6**++ 59±2.91*++ 6.8±0.24++ 

X 200 mg/kg 

TOHE alone 

52.7±2++       74.7±4++ 194±3++ 46.6±2.73++ 5.73±0.09++ 

Mean ±S. E (n=6) 

** significant varaitions form control experimental group values  

++  significant variations form CCl4 experimental group  
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Table 23: Effects of different fraction of leaves extract on lipid profile 

G
roup 

Treatment Triglyceride (mg/dl) Total cholesterol (mg/dl) HDLP (mg/dl) LDLP  (mg/dl) 

I Control 8.4±1.33++  5.6±0.47++ 3.9±0.27++ 2.57±0.53++ 

II DMSO+Olive 

oil 

9.87±0.82++  7.14±0.25++ 2.9±0.45++ 3.10±0.55++ 

III 3 mL/kg CCl4 12.2±0.86**  10.3±0.14**  3.4±0.26** 6.7±0.35** 

I

V 

50 mg/kg 

Rutin+ CCl4 

7.5±0.43++  

 

6.1±0.72**++ 3.5±0.25++ 3.48±0.95++ 

V 100 mg/kg 

TOME+ CCl4 

10±0.52**++  6.8±0.32**++ 3.18±0.64++ 2.3±0.85**++ 

V

I 

200 mg/kg 

TOME+ CCl4 

9.4±0.32++  

 

7.1±0.23++ 2.8±0.57++ 2.67±0.48++ 

V

II 

200 mg/kg 

TOME alone 

8.2±0.68++  

 

4.6±0.48++ 3.4±0.75++ 3.34±0.68++ 

V

III 

100 mg/kg 

TOHE+ CCl4 

9.5±0.79*++  6.6±0.28*++ 3.7±0.98++ 3.8±0.47**++ 

I

X 

200 mg/kg 

TOHE+ CCl4 

8.94±0.14++  

 

5.3±0.47**++ 2.94±0.57++ 2.85±0.39*++ 

X 200 mg/kg 

TOHE alone 

7.34±0.98++  6.5±0.68++ 3.26±0.79++ 3.47±0.47++ 

Mean ±S. E (n = 6) 

*, ** significance variations from the control group  

++ significance variations from the CCl4 group 
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Table 24: Effects of different fraction of leaves extracts on antioxidant 

enzymes in liver cells 

G
roup 

Treatment Protein (μg/ mg) 

 

Catalase (U/ min ) 

 

Peroxidase (U/min ) 

 

Superoxide 

dismutase (U/ mg) 

I Control 1.71±0.08++  4.83±0.21++ 11.16±0.31++ 21.9±1.10++ 

II DMSO+Olive 

oil 

1.59±0.32++  4.73±0.65++ 10.10±0.28++ 23.12±0.63++ 

III 3 mL/kg CCl4 0.89±0.45**  2.0±0.66** 5.8±0.56** 11.8±0.33** 

IV 50 mg/kg 

Rutin+ CCl4 

1.50±0.01++  4.6±0.116*++ 10.±0.44++ 19.5±0.47**++ 

V 100 mg/kg 

TOME+ CCl4 

1.37±0.05**++  4.04±0.09**++ 8.8±0.41*+ 16.2±0.38**++ 

VI 200 mg/kg 

TOME+ CCl4 

1.50±0.0080++  4.8±0.125++ 9.7±0.37++ 20.4±0.37**++ 

VII 200 mg/kg 

TOME alone 

1.49±0.0035++  4.8±0.765++ 10.9±0.76++ 25.5±0.48++ 

VII

I 

100 mg/kg 

TOHE+ CCl4 

1.29±0.02**++  3.9±0.06**++ 6.9±0.27** 15.0±0.15**++ 

IX 200 mg/kg 

TOHE+ CCl4 

1.44±0.01*++  4.7±0.08++ 9.5±0.49++ 20.1±0.23**++ 

X 200 mg/kg 

TOHE alone 

1.67±0.76++  4.87±0.24++ 10.23±0.32++ 23.3±0.82++ 

Mean ± S. E (n = 6) 

** Significant variations from control experimental group values at probability<0.05 

and p<0.01 

++ Significant variations from carbon tetrachloride (CCl4) experimental group at 

probability<0.05 and p<0.01 
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Table 25: Effects of different fraction of T. officinale extracts on TBARS, H2O2, 

GSH and nitrite contents in hepatic tissue of rats 

G
roup 

Treatment GSH (μM /g) 

 

TBARS(nM/min/mg 

protein) 

H2O2 (nM 

/min/mg tissue 

Nitrite 

(μM/mL) 

I Control 1.34±0.04++  23.35±1.5++ 2±0.02++ 47.25±2.1++ 

II DMSO+Olive 

oil 

1.20±0.56++  

 

25.07±1.4++ 1.82±0.06++ 55.12±4.1++ 

III 3 mL/kg CCl4 0.63±.07**  

 

53.11±3.5** 2.47±0.04** 93.36±3.6** 

IV 50 mg/kg 

Rutin+ CCl4 

1.23±0.06**++  35.10±2.5++ 1.93±0.04++ 55.23±1.9++ 

V 100 mg/kg 

TOME+ CCl4 

1.09±0.02**++  44.10±3.1**++ 2.09±0.02**++ 66.47±3.0**++ 

VI 200 mg/kg 

TOME+ CCl4 

1.53±0.32++  29.8±1.5++ 1.94±0.05++ 52.61±2.1++ 

VII 200 mg/kg 

TOME alone 

1.16±0.02++  

 

23.10±1.3++ 1.61±0.04++ 43.61±2.4++ 

VIII 100 mg/kg 

TOHE+ CCl4 

1.12±0.02**++ 

 

51.33±1.1** 2.34±0.05**++ 73.26±1.7**++ 

IX 200 mg/kg 

TOHE+ CCl4 

1.32±0.03++  

 

35.32±1.3++ 1.87±0.09++ 65.47±2.1++ 

X 200 mg/kg 

TOHE alone 

1.31±0.03++  32.45±2.6++ 1.21±0.05++ 45.43±3.5++ 

Mean values ±St. Error (n = 6) 

** indicatingvaluabledifference from the control group 

++ indicating significance difference from the CCl4 treated group 
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4.3.4.7 Effects of fractions of T. officinale on serum globulin, total protein and  

albumin  

Change in serum total protein, globulin and albumin was observed after the 

administration of CCl4 with or without the plant extracts (Table 29). Intraperitoneal 

application of CCl4 noticeably (P<0.01) declined the quantity of albumin, t-protein and 

serum globulin in comparison with normal experimental animals. Toxic effect of CCl4 

was reduced after the administration of TOME and TOHE follower 48 hours of CCl4 

treatments. Animals feeded with the plant extracts alone were shown similar results to 

normal rats. (P<0.01) and lowered the quantity of total protein, CAT, POD and SOD 

activities in comparison to control group.  

 

Intraperitoneal application of different fractions of T. officinale with CCl4 

injected animals significantly augmented (P<0.01) the amount of antioxidant enzymes 

and tissue protein which was proportional to the amount of dose given to animal. 

Ingestion of CCl4 with rutin and CCl4 with plant extract treated experimental animals 

remarkably (P<0.01) eliminated the toxic effect of CCl4 and reversed the normal 

concentrations of, POD, CAT, proteins and SOD closed to the values found for control 

group of animals. 

 

 Oxidative damage induced by CCl4 was also reported by Khan et al.  

(2009). The reactive oxygen species are erased by antioxidant enzymes (Szymonik-

Lesiuk et al. 2003; Sreelatha et al., 2008). CCl4 reduced the antioxidant enzymes, 

which has been restored by a kolaviron (natural antioxidant) and Ficusracemosa 

(Farombi et al., 2002; Khan and Sultana, 2005). Our results are in-line with that of 

reported by Marklund, (1992) and Hassan et al. (2007). 



107 
 

Table 26: Effects of different fraction of plant extracts on histology of rat liver 

G
roup 

T
reatm

ent 

Presence of 

Fats 

 

Aggregation 

hypertrophy of 

cells 

Congestion 

of Blood 

vessels 

Necrosis Infiltration of 

Inflammatory 

cells 

I Control N. His  N. His  N. His  N. His  N.His 

II DMSO+Olive 

oil 
N. His  N. His  N. His  N. His  N.His 

III 3 mL/kg CCl4 Severe 

disruption 
Medium Medium Medium 

Severe 

disruption 

IV 50 mg/kg Rutin+ 

CCl4 
N. His  N.His  N.His  N.His  N.His 

V 100 mg/kg 

TOME+ CCl4 
C. N. His Mild C. N. His  C. N. His  Mild 

VI 200 mg/kg 

TOME+ CCl4 
N. His  N. His  N.His  N.His  N.His 

VII 200 mg/kg 

TOME alone 
N. His  N. His  N. His  N.His  N.His 

VIII 100 mg/kg 

TOHE+ CCl4 
Mild C. N. His Mild C. N. His  C. N. His 

IX 200 mg/kg 

TOHE+ CCl4 
N. His  N. His  N. His  N.His  N.His 

X 200 mg/kg 

TOHE alone 
N.His  N.His  N.His  N.His N.His 

N. His= Normal histological, C. N. His = Closet o normal histology  
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Fig. 8: Histology of liver, control (A) Carbon tetra chloride (B and C) 

Methanolic extract (D, E, F), TOHE (G) and rutin (H) 
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Table 27: Effect of different fraction of T. officinale on total bilirubin, urea, 

serum urobilinogen, direct bilirubin and creatinine 

G
roup 

Treatment Serum urea,  

(mg /dl) 

 

Direct bilirubin 

(mg /dl) 

 

Total bilirubin 

(mg /dl) 

 

Urobilinogen 

(mg /dl) 

 

I Control 64.10±1.98++  2.12±0.10++ 2.24±0.03++ 2.32±0.19++ 

II DMSO+Olive 

oil 

59.60±2.23 ++  4.10±0.21++ 1.87±0.03++ 2.65±0.21++ 

III 3 mL/kg CCl4  94.90±2.28**  4.27±0.05** 3.62±0.03** 16.37±1.75** 

IV 50 mg/kg 

Rutin+ CCl4 

73.12±2.46++  4±0.09++ 2.08±0.01++ 2.4±0.36**++ 

V 100 mg/kg 

TOME+ CCl4 

75.13±2.84**++  4.34±0.05*++ 2.45±0.01*++ 7.45±0.92**++ 

VI 200 mg/kg 

TOME+ CCl4 

64.10±2.38 ++  4.01±0.02++ 2.01±0.02++ 2.62±0.14*++ 

VII 200 mg/kg 

TOME alone 

56.12±2.09++  3.75±0.05++ 1.97±0.01++ 2.43±0.27++ 

VIII 100 mg/kg 

TOHE+ CCl4 

72.30±3.34**++  4.34±0.03*++ 2.59±0.01**++ 7.89±0.76**++ 

IX 200 mg/kg 

TOHE+ CCl4 

63.04±1.39++  4.34±0.08++ 2.1±0.01++ 2.35±0.27*++ 

X 200 mg/kg 

TOHE alone 

54.01±1.48++  4.1±0.13++ 1.72±0.03++ 2.92±0.35++ 

Mean values and  ±SE (n=6) 

*, ** indicating valuable difference from the control group 

++ indicating significance from the CCl4 group 
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4.3.5 Remedial Effects of Plant Extracts Against Renal Tumor Produced by 

CCl4 in Rats 

Carbon tetrachloride predominantly imposed oxidative stress on renal tissues 

and responsible for different changes in biochemical parameters. 

 

4.3.5.1 Effect of fractions of T. officinale on blood nitrate, creatinine and 

creatinine clearance  

Various fractions of T. officinale against intoxication of CCl4 changed the serum 

creatinine, serum nitrite, and serum creatinine concentration (Table 28). Intraperitonial 

application of CCl4 had increased significantly (P<0.01) serum creatinine and nitrite, 

whereas level of creatinine clearance was declined (P<0.01). Various fractions of T. 

officinale exhibited notable protective effects, and declined serum nitrite and serum 

creatinine. Therefore level of nitrite and creatinine found in animals treated with only 

plant extracts were comparable to normal group of animals. Serum creatinine remained 

in normal concentration until nephritis creation , similar findings were also reported by 

Bhattacharya et al. (2005). Furthermore creatinine concentration was considerably 

elevated but creatinine clearance concentration reduced in the CCl4 treated group of 

animals.  

 

4.3.5.2 Effects of different fraction of T. officinale on renal TBARS, XO, GSH, 

H2O2, and nitrite level  

The concentration of GSH, XO TBARS, H2O2, and nitrite found in tissues of 

animals. Current study revealed that CCl4 had induced marked increased in serum 

protein (globulin and albumin) and are accumulated in the kidney and was in 
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accordance to results reported by Abraham et al. (1999) and Srinivasan et al. (2005). It 

was assunmed that protein level was increased in serum due to oxidative damage by 

CCl4 (Delker et al., 2006)  

 

4.3.5.3 Effects of different fraction of T. officinale on the renal protein, SOD, 

POD and CAT 

Effects of plant extracts on action of CAT, SOD and POD in all the 

experimental animals as in (Table 30). intraperitoneal application of CCl4 appreciably 

improved TBARS, XO, H2O2 contents and nitrite activity (P<0.05) and reduced GSH 

concentration in comparison of normal animals (Table 31). This might be due to either 

CCl4 intoxication which directly damages the tissue or narrowing of blood capillaries 

which further causes the injuries in renal tissues. Ohkawa et al. (1979) reported that 

treatment of CCl4 notably augmented the H2O2 and TBARS contents and declines the 

GSH contents. CCl4 reduced the functions of phase II metabolizing enzymes (Singh et 

al., 2008). Khan and Sultana (2005) and Khan et al. (2009) reported similar results, 

with co-administration of D. muricata and Ficusracemosa extract against CCl4 

oxidative stress. 

 

4.3.5.4. Effects of leaves extracts on histopathology of kidney 

Changes in the histology of kidney tissues are presented in table 32. 

Experimental animals of control group showed normal histological appearance for 

bowman capsule afferent arterioles, collecting ducts and efferent arterioles glomerular 

(Table 32). Various pathological changes are reported in the kidney tissues treated 

with CCl4. Histopathological changes at cellular level includes tubular disruption, 
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tubular dilatation, interstitial fibrosis, atrophy of glomerular, hypertrophy of 

glomerular, inflammatory cell infiltrations and capillaries congestion were observed in 

all CCl4 treated experimental animals. Administration of different plant extracts and 

rutin lessen the damaging effect and reversed the cellular changes. The increased in 

nitrite contents in CCl4 injected experimental animals might towards normal rats (Fig 

9). 

 

 Current results recommended that CCl4 administration caused significant 

histological changes like interstitial mononuclear cell infiltration, fibrosis of interstitial 

glomerular and degeneration of tubules (Doi et al., 1991; Ozturk et al., 2003). Other 

studies also reported the same histopathological changes induced by CCl4 (Jayakumar 

et al., 2008). Adewole et al. (2007) reported abnormal histological changes of renal 

cells those altered the tubular absorption by over loading of nephrons and ultimately 

result into subsequent renal failure. Injection of plant extracts and rutin along CCl4 

reverse the histology near to control. Similar results were also reported by Ogeturk et 

al. (2005). Furthermore combined treatment with CCl4 and kolaviron (natural 

antioxidant) also showed similar findings (Ferigini et al.,1982; Freeman et al., 1986). 
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Table 28: Effect of different fraction of T. officinale on renal function test 

G
roup 

Treatment Nitrite (μM /mL) 

 

Total Creatinine  

(mg /dl) 

Creatinine clearance 

test (mL /min) 

I Control 53.01±1.16++  38.1±0.87++ 1.87±0.02 ++ 

 

II DMSO+Olive oil 45.60±1.04++  35.1±1.80++ 1.84±0.03++ 

III 3 mL/kg CCl4 80.32±1.23** **  81.0±2.02 0.93±0.07** 

IV 50 mg/kg Rutin+ 

CCl4 

53.01±1.71++  52.5±2.01++ 1.63±0.04++ 

V 100 mg/kg 

TOME+ CCl4 

62.43±1.83**+  56.0±1.76**++ 1.49±0.05**++ 

VI 200 mg/kg 

TOME+ CCl4 

55.26±1.34++  41.7±2.42++ 1.81±0.04++ 

VII 200 mg/kg 

TOME alone 

42.19±1.01++  44.5±1.24++ 2.21±0.01++ 

VIII 100 mg/kg 

TOHE+ CCl4 

71.90±0.45**+  66.1±2.6**++ 1.35±0.05*++ 

IX 200 mg/kg 

TOHE+ CCl4 

55.03±1.09++  47.2±1.72++ 0.89±0.04++ 

X 200 mg/kg 

TOHE alone 

52.92±2.60++  31.1±1.34++ 2.09±0.07++ 

Mean values ±S. E (n = 6) 

*, ** indicating valuable difference from the control group 

+, ++ indicating significance difference from the CCl4 group 
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Table 29: Effect of fractions of T. officinale on serum total protein, serum 

albumin and serum globulin (Renal function test) 

G
roup 

Treatment Total serum 

protein(mg/dl) 

 

Serum globulin 

(mg/dl) 

 

Serum albumin 

(mg/dl) 

 

I Control 41.45±1.28 ++  23.45±1.45++ 19.15± 1.74++ 

II DMSO+Olive oil 41.62±2.34++  22.15±2.54++ 15.43±3.01++ 

III 3 mL/kg CCl4 21.20±2.01**  11.43±2.4** 13.64±2.54** 

IV 50 mg/kg Rutin+ CCl4 39.05±1.75*++  21.23±1.27*++ 14.42±1.54*++ 

V 100 mg/kg TOME+ CCl4 34.67±1.35**++  14.34±1.45**++ 15.54±2.32*++

VI 200 mg/kg TOME+ CCl4 38.64±1.56++  21.45±1.32++ 15.01±2.02*++

VII 200 mg/kg TOME alone 41.64±2.23++ 23.38±1.89++ 13.0±3.03 ++ 

VIII 100 mg/kg TOHE+ CCl4 33.33±1.32**++  14.23±1.34**++ 14.04±1.94 *++ 

IX 200 mg/kg TOHE+ CCl4 35.12±2.45++  15.67±2.02*++ 13.35±3.61++ 

X 200 mg/kg TOHE alone 45.02±5.24++  26.02±1.56++ 18.55±2.54++ 

Mean values and ± S. E. M (n = 6) 

*, ** indicating valuable difference from the control group 

++ indicating significance from the CCl4 group 
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Table 30: Effects of fractions of T. officinale on SOD, CAT, POD and proteins on 

kidney tissues  

G
roup 

Treatment Treatment 

Protein (μg 

/mg tissue) 

CAT (U /min) POD (U /min) SOD (U /mg 

protein) 

I Control 2.34±0.08++  11.24±0.31++ 8.51±0.56++ 14.41±1.94++ 

II DMSO+Oliv

e oil 

2.24±0.31++  13.04±0.22++ 7.94±0.87++ 14.45±2.09++ 

III 3 mL/kg CCl4 4. 42±0.26**  5.32±0.32** 4.34±0.74** 8.18±2.01** 

IV 50 mg/kg 

Rutin+ CCl4 

2.56±0.45++  13.04±0.23*+

+ 

7.56±0.72++ 13.81±1.81*++ 

V 100 mg/kg 

TOME+ CCl4 

2.83±0.21*++ 9.45±0.23**++ 6.11±0.23*++ 12.43±1.42**++ 

VI 200 mg/kg 

TOME+ CCl4 

2.50±0.24++  11.90±0.23++ 8.23±0.34++ 13.01±1.57++ 

VII 200 mg/kg 

TOME alone 

2.87±0.45++  13.02±0.21++ 8.11±0.32++ 14.51±1.45++ 

VIII 100 mg/kg 

TOHE+ CCl4 

2.51±0.45*++ 9.45±0.04**++ 6.32±0.75*++ 13.05±1.76**++ 

IX 200 mg/kg 

TOHE+ CCl4 

2.45±0.08++  11.34±0.23++ 7.13±0.21 ++ 14.52±1.69++ 

X 200 mg/kg 

TOHE alone 

2.47±0.26++ 13.01±0.13++ 8.54±0.45++ 16.88±1.22++ 

Mean values and ± S. E (n = 6) 

*, ** indicate significancantdifference from the control group 

++ indicating significancant difference from the CCl4 group 
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Table 31: Effects of various fractions of T. officinale on the level of GSH , TBARS,  

nitrite, H2O2 and XO in kidney  

G
roup 

Treatment TBARS (nM 

/min/ mg)  

 

H2O2 (nM / 

min/mg) 

GSH (μM /g) 

 

Nitrite (μM 

/mL) 

 

Xanthine 

oxidase 

(μg/min /mg) 

I Control 44.50±1.02++  3.41±0.11++ 0.34±0.26++ 55.0±0.65++ 2.34±0.07++ 

II DMSO+Olive 

oil 

46.11±0.90++  4.21±0.03++ 0.93±0.04++ 56.3±1.13++ 2.56±0.06++ 

III 3 mL/kg CCl4 93.67±1.70**  3.51±0.31** 0.56±0.01** 62.1±1.05** 5.34± 0.15** 

IV 50 mg/kg 

Rutin+ CCl4 

54.01±1.50*++  2.8±0.09++ 0.84±0.01++ 62.2±1.41**+

+ 

2.73±0.15++ 

V 100 mg/kg 

TOME+ CCl4 

63.67±1.10**++ 3.4±0.03** 0.11±0.03**++ 61.1±1.51** 3.91±0.13**++ 

VI 200 mg/kg 

TOME+ CCl4 

48.67±1.02++  2.5±0.02++ 0.46±0.01++ 58.1±1.36++ 3.31±0.06++ 

VII 200 mg/kg 

TOME alone 

41.8±0.40++  2.3±0.03++ 0.79±0.01++ 56.1±0.76++ 2.61±0.05++ 

VIII 100 mg/kg 

TOHE+ CCl4 

74.1±2.50**++  

 

4.2±0.06** 0.31±0.01**++ 62.1±2.06**+

+ 

4.42±0.11**++ 

IX 200 mg/kg 

TOHE+ CCl4 

45±1.6++  2.8±0.02++ 0.61±0.11**++ 66.1±0.45++ 3.11±0.14**++ 

X 200 mg/kg 

TOHE alone 

42.0±0.7++  2.24±0.45++ 0.64±0.01++ 2.4±0.03++ 54.01±1.32++ 

Mean ±S. E (n = 6) 

*, ** indicate significant difference from the control group 

++ indicate significant difference from the CCl4 group 
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Fig. 9: Histological changes in renal tissues induced by CCl4 and counteractive 

effects of leaves extract of T. officinale  slide(A) Control,  slide (B, C), 

CCl4  treated group ,TOME (D) TOCE (E) TOEE (F), TOHE (G) and 

rutin (H) 
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Table 32: Effect of different fractions of T. officinale on histopathological changes 

in renal tissues 

Group Treatment Dilatation of 

Tubules  

 

Epithelial 

Necrosis 

 

Capillary 

Congestion  

Edema in 

Interstitial 

tissue 

I Control N. H N. H N. H N. H 

II DMSO+Olive oil N. H N. H N. H N. H 

III 3 mL/kg CCl4 Severe 

disruption 

Severe 

disruption 

Severe 

disruption 

Severe 

disruption 

IV 50 mg/kg Rutin+ CCl4 N. H N. H N. H N. H 

V 100 mg/kg TOME+ CCl4 Mild Mild N. H Mild 

VI 200 mg/kg TOME+ CCl4 N. H N. H N. H N. H 

VII 200 mg/ 

kg TOME alone 

N. H N. H N. H N. H 

VIII 100 mg/kg TOHE+ CCl4 Mild Mild Mild Mild 

IX 200 mg/kg TOHE+ CCl4 N. H  N. H  N. H  N. H 

X 200 mg/kg TOHE alone N. H  N. H  N. H  N. H 

N.H= Normal histology 
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SUMMARY 

 

Reserch was conducted to find out the cytoprotective role of T. officinale 

against the injuries of the tissues induced by carbon tetrachloride. Different parameters 

were used to study the deteriorating effects of carbon tetrachloride on the histology and 

biochemistry of the tissues and the repairing of the tissues by the crude extracts of 

“Dandlion” weed (T. officinale) in different organic solvents was observed. 

 

Medicinal herbs have a decisive role to improve the human health 

predominantly because of bioactive constituents including alkaloids, flavonoids, 

tannins, and saponins. These bioactive compounds play significant role in diminishing 

the oxidative stress, malignancy, sexual weakness and inhibition of microbial growth. 

T. officinale has been traditionally used for cure of liver, renal injuries, sexual 

complaints and cancer, unfortunately detailed literature is not available about its use in 

the treatment of liver, kidney injuries, sexual disorders and cancer. The Leaf samples 

were analyzed for proximate contents, as well as alkaloids, flavonoids, tannins and 

saponins etc. Different fractions of the plant were used in vitro and in vivo biological 

assays. Furthermore, in order to evaluate anti-tumor activity, experimental animals 

were grouped into ten batches of twelve male rats in each group. Control group (Group 

1), normal water and food were given to the experimental animals of this group. 

(Group II) all the animals were given only dose of chemicals used as a vehicle drugs. 

(Group III) all rats of this group (n-12) were injected intraperatonialy with CCl4 (8 
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mL/kg of rat b.w) mixed with olive oil in proportion of 0.5:4.5 once a week for 

eighteen weeks.  

 

All rats of this group (Group IV) were treated with 50 mg /kg b. w of rutin (50 

mg of rutin in 4 mL of DMSO) as positive control (reference drug) (Group V) were 

treated by CCl4 (8 mL /kg of animal b. w) dissolved with olive oil in proportion of 

0.5:4.5. After 48 hours the methanol plant extract dissolved in DMSO was given orally 

once a week for eighteen weeks. The plant extract was given orally for (group-V) 100 

mg/kg b.w of the methanol extract of T. officinale after 48 hours of CCl4 

administration. And experimental animals of (Group VI) were injected intraperatonialy 

by CCl4 8 mL/kg of animal b.w mixed with olive oil in the ratio of 0.5:4.5.After 48 

hours the methanol plant extract dissolved in DMSO was given orally once a week for 

eighteen weeks. The plant extract was given orally for group VI 200 mg /kg b. w of the 

methanol extract of T. officinale after 48 hours of CCl4 treatment. Experimental 

animals of (Group VII) were given only 200 mg /kg b. w of the methanolic extract of 

T. officinale 

 

Experimental animals of (Group VIII) were injected intraperatonialy by CCl4 

8mL/kg of animal b. w mixed with olive oil in proportion of 0.5:4.5. After 48 hours n-

hexane plant extract dissolved in DMSO was given orally once a week for eighteen 

weeks. The plant extracts were given orally to group VIII was 100 mg /kg b. w. of n-

hexane extract of T. officinale and were given after 48 hours of CCl4 treatment to 

animals. 
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Experimental animals (Group IX) were injected intraperitonially by CCl4 8 mL 

/kg of animal body weight mixed with olive oil in the ratio of 0.5:4.5. After 48 hours 

n-hexane plant extract dissolved in DMSO was given orally once a week for eighteen 

weeks. The plant extract was given orally for group IX was 200 mg /kg b. w of n-

hexane extract of T. officinale after 48 hours of CCl4 treatment. Experimental animals 

of (Group X) were given only 200 mg/kg b. w of n-hexane extract of T. officinale 

mixed in DMSO was given orally once a week for eighteen weeks. Different 

histological and biochemical parameters were used to study the protective effects of T. 

officinale. The body weight showed significant difference during the treatment, the 

CCl4 group displayed significant decline as parallel to control, methanol and n-hexane 

treated groups.  

 

Histopathological and biochemical study is also evident for the protective 

effects of T. officinale. CCl4 group showed the severe damages to the tissues and tumor 

related changes whereas, at the same time, the leaf extracts of T. officinale in methanol 

and n-hexane prevent the tissue injuries and maintain the normal histological features 

of the tissue. Biochemical study also reflected the same preventive effects of T. 

officinale extracts. Protein, antioxidant enzymes such as, APX, POD, CAT and SOD 

also shows significant variations in all experimental groups of rats. The protein level 

was increased, while the activity of CAT, POD and SOD was decreased in the CCl4 

group as related to cntrol and T. officinale extracts ingested groups.  

 

Hormonal analysis showed the significant increase in estradiol and prolactin  



122 
 

level, significant decreased in FSH, LH, and testosterone level in CCl4 treated rats in 

comparison to control and T. officinale extract treated groups. The above histological 

and biochemical results of this research work put forth a conclusion that leaves extracts 

of T. officinale have the histoprotective and chemoprotective effects against the carbon 

tetrachloride (CCl4) induced  toxicity. The leaves of these valuable herbs could be 

valuable for pharmaceutical industries in development of drugs for control of tumor 

and other related human infections. 
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