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Abstract— The plant Jurinea Dolomiaea Boiss belonging to family 

Astraceae traditionally used in Ayurvedic system as antidiabetic, 

antioxidant, antibacterial, antitumor and also used in liver disorders. In 

this study, water and hydroalcoholic root extracts of Jurinea dolomiaea 

boiss was studied for antiulcer, analgesic and hepatoprotective properties 

against carbon tetrachloride induced hepatotoxicity in albino wistar rats. 

Hydroalcoholic extract of Jurinea dolomiaea root (100mg/kg and 

200mg/kg p.o) were administered to the experimental rats for seven days. 

The hepatoprotective activity of hydroalcoholic extract of Jurinea 

dolomiaea roots were evaluated by estimation of  SGOT, SGPT, ALP and 

total bilirubin.  Histopathology of the liver was also studied. In the 

hydroalcoholic extract of Jurinea dolomiaea roots treated animals, the 

toxic effect of carbon tetrachloride was controlled significantly by 

restoration of the increased  levels of  SGOT, SGPT, ALP and total 

bilirubin as compare to the toxicant control. The hydroalcoholic extract of 

roots of Jurinea dolomiaea showed significant hepatoprotective activity. 

 

I. INTRODUCTION 

Lipid peroxidation is an important detorate reaction in 

food during storage and processing. It not only causes a 

loss in food quality but also be associated with some 

diseases such as carcinogenesis, mutagenesis, ageing, and 

arteriosclerosis [1]. The role of active oxygen and free 

radicals in tissue damage in such diseases, are becoming 

increasingly recognized [2]. Cancer, emphysema, cirrhosis, 

arteriosclerosis, and arthritis have all been correlated with 

oxidative damage. Recently, various Phytochemicals and 

their effects on health, especially the suppression of active 

oxygen species by natural antioxidants from teas, spices 

and herbs, have been intensively studied [3]. However, 

they are suspected of being responsible for liver damage 

and carcinogenesis in laboratory animals [4, 5]. Jurinea 

dolomiaea roots are used to treat stomachache in Indian 

folk medicine [6]. In addition, the root is used to treat 

rheumatic pain and for colds and cough [7] and is used 

against liver insufficiency [8].  

The liver regulates many important metabolic functions.  

Hepatic injury is associated with distortion of these 

metabolic functions [9].   Additionally, it  is  the  key  

organ  of  metabolism  and  excretion,  thus  it  is  

continuously  and  variedly exposed  to  xenobiotics  

because  of  its  strategic  placement  in  the  body .The  

toxins absorbed  from  the  intestinal   tract  go  first  to  

the  liver  resulting  in  a  variety  of  liver  ailments.  Thus 

liver    ailments remain one of the serious health problems. 

Modern  medicines  have  little  to  offer  for  alleviation  

of  hepatic diseases and  it  is  chiefly  the  plant  based  

preparations  which  are  employed  for  their treatment  of  

liver  disorders.  But  there  are  not  much  drugs  available  
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for  the treatment  of  liver  disorders [10,11].  Therefore,  

many folk  remedies  from  plant  origin  are  evaluated  for  

its  possible  antioxidant  and  hepatoprotective  effects  

against  different  chemical-induced  liver  damage  in 

experimental  animals.  CCl4-induced  hepatotoxicity  

model  is  frequently  used  for  the  investigation  of  

hepatoprotective effects  of  drugs  and  plant  

extracts[12,13].  

Roots of Jurinea dolomiaea Boiss (Astraceae) are effective 

in bilious affections as emetic and purgative. Roots are 

administered internally in leprosy, piles, jaundice. It is 

active as galactoguge; it is also applied round the eye orbit 

for night blindness. Root juice is rubbed to soles in burning 

of the feet and used in liver complaint of childrens. 

 

II. MATERIALS AND METHODS 

2.1 Plant material  

The plants from which the substances under study were 

isolated and are traditionally used for the treatment of 

ulcers, analgesic and liver are the roots of Jurinea 

dolomiaea Boiss. The plant material was collected in the 

state of Jammu and Kashmir. Plant material was collected 

from Himalayan region of upper Danchigam and in south 

Kashmir about 38- 45 meters above the sea level. The 

plant was identified taxonomically and authenticated at the 

Herbarium, Department of Botany, and Kashmir 

University. Plant was washed thoroughly 2 - 3 times with 

running tap water and then with sterile water followed by 

shade-dried, powdered and used for extraction. 

2.2 Antiulcer activity 

Forty albino male rats with a weight of 180–210g were 

used for the experiment. The rats were fed with standard 

laboratory before the experiment. The laboratory was 

windowless with automatic temperature (25 ± 1◦C) and 

lighting controls (14h light/10h dark). Rats were divided 

into five equal groups (n = 8) and housed in cages. 

Twenty-four hours before the experiment, the rats were 

fasted and allowed access to water and libitum.  

Anti-ulcerogenic effect of water extract of root was 

investigated by using the ethanol-induced ulcer model 

[14]. On the day of the experiment, groups 1, 2 and 3 were 

injected with 10mg/kg water extract of root, while group 4 

was injected with 20mg/kg famotidine and group 5 with 

saline solution. All of drugs were administered 

intraperitoneally in 0.5ml vehicle. Following a 30-min-

period, all the animals were given 1ml of ethanol (70%) by 

oral gavages. After one hour the animals were sacrificed 

by decapitation. The stomach of each was removed, 

opened and washed with saline solution. For the 

measurement of the gross gastric mucous, freshly excised 

stomach was laid flat and the mucous were traced on clear 

acetate paper. Gross mucosal lesions were recognized as 

haemorrhage or linear breaks (erosions) with damage to 

the mucosal surface. The area of stomach and gross lesions 

were approximately calculated by planimetry using a 

simple magnifier. The results were translated to the term of 

“total ulcer area/total gastric area” and these were 

expressed as an ulcer index percentage (%). 

2.3. Writhing test 

All experiments were performed on no-fasted male and 

female albino Swiss mice weighing 30–38kg. Animals 

were divided into five equal groups of 6 each. Animals 

were pretreated with 50, 100 and 200mg/kg doses of water 

extract of root and 200mg/kg dose of metamizol as 

reference drug. Control animals received an equal volume 

of 0.9% NaCl in distilled water. Drugs and saline were 

given 60min before acetic acid injection. Writhing test was 

determined according to the method [15]. Writhing was 

induced by 10mg/kg of intraperitoneally acetic acid (0.6%) 

injection. Ten millimetres after acetic acid injection, the 

mice were placed in a transparent box and the number of 

writhes was counted for period of 10min. Writhing 

movement was accepted as contraction of the abdominal 

muscles accompanied by stretching of the hind limbs. 

Antinociceptive effect was expressed as the reduction of 

the number of writhing between control and pretreated 

mice. 

Percentage reduction of the number of writhing (%) 

=[
A0−A1

A0
] × 100 

Where A0 was the number of writhing of the control, and 

A1 was the number of writhing of pretreatment with water 

extract of root [16]. 

2.4 Hepatoprotective activity 

Wistar  albino  rats  (150-200 g)  of either  sex  were  

procured  from  Pharmacy Department of Barkatullah 

University Bhopal and  was used  for   study.  The  animals  

were  kept  in polypropylene  cages  and  were  fed  with  

standard  pelleted  feed  and  water  ad libitum. The  study  

has  got  the  approval  from  the  Institutional  Animal  

Ethical Committee  (IAEC)  of  Committee  for  the  

Purpose  of  Control  and  Supervision  of Experiments  on  

Animals  (CPCSEA). 

Analytical  Laboratory  grade  chemicals,  solvents  were  

used  for  the  studies,    which   were  procured  from  s. d. 

fine  and  span diagnostic Ltd.  

Experimental Animals  were  divided  into  five  groups,  

each  group  containing  six  animals Group  I  (normal 

control)  received  distilled  water  for  7  days.  Group II 

(induction control) received CCl4 1ml/kg, i. p.  1:1 
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dilution with coconut oil   [17] on 5th day.  Group III 

received liver tonic (5ml/kg, p.o.)  for  7  days  and  CCl4  

induction  on  5th  day.  Groups  IV-V,  received   

hydroalcoholic  extract  of  roots  (100mg/kg  and  

200mg/kg p.o)  for  7th  days  and  CCl4  induction  on  

5th  day. On  the  8th  day,  the  animals  were  sacrificed  

under  ether  anesthesia,  blood  and  liver samples  were  

collected.  The  blood  was  allowed  to  clot  for  30  min;  

serum  was separated by centrifuging and was used for  

biochemical estimations For histopathological study, liver 

tissue was quickly removed after autopsy and fixed in 10% 

formo saline.  

The  activities  of  serum  glutamate pyruvate  

transaminase  (SGPT)  and  serum glutamate  oxaloacetate  

transaminase  (SGOT)  were  assessed  by  the  method  of 

Reitman  and  Frankel. Estimation  of  serum  ALP  and  

serum  bilirubin  (Jendrassik Groff  method)   were  also  

carried  out  to  assess  the  acute  hepatic  damage  caused  

by  CCl4. 

2.5. Statistical analysis 

Experimental results concerning this study were mean± 

S.D. of three parallel measurements. Analysis of variance 

was performed by ANOVA procedures. Significant 

differences between means were determined by Duncan’s 

multiple range tests. P values <0.05 were regarded as 

significant and P values <0.01 very significant. 

 

III. RESULTS AND DISCUSSION 

3.1. Effects on acute gastric mucosal lesions induced by 

ethanol 

Ulcer indices (UI) are shown in Table 1. Per-oral 

administration of 70% ethanol produced multiple mucosal 

lesions in the rat stomach. Pre-treatment with Water 

extract of root and famotidine were found to inhibit the 

ethanol-induced gastric mucosal injury in rats. Preventive 

effects of 50, 100 and 200mg/kg water extract of root were 

in a dose-dependent manner (percent inhibitions were 67.7, 

61.1 and 77.8, respectively, compared to control) and there 

was a statistically significance between the effects of used 

water extract of root doses (P<0.005). Famotidine also 

significantly inhibited the ethanol-induced gastric lesion 

(percent decrease was 34.4, compared to ethanol). There 

were significant differences between all concentrations of 

water extract of root effects and famotidine effect 

(P<0.001). 

 

 

 

Table 1.The effects of different doses of water extract of 

root and famotidine on the ethanol induced gastric 

mucosal injury. Results are expressed by Mean ± S.E.M. 

S.No Groups Ulcer index (%) 

(mean±S.E.M.) 

Percent 

decrease of 

gastric 

mucosal 

injury (%) 

1 Control 6.70 ± 0.68 – 

2 Famotidin 20 

(mg/kg) 

4.41 ± 0.24∗ 34.4 

3 WER (50mg/kg) 2.20 ± 0.15∗ 67.7 

4 WER(100mg/kg) 2.65 ± 0.26∗ 61.1 

5 WER (200mg/kg) 1.56 ± 0.61∗ 77.8 

 

3.2. Analgesic effect 

Writhing numbers are shown in Table 2. Pretreatment with 

WER and metamizol were found to inhibit the acetic acid-

induced writhing in mice. Inhibitor effects of 50, 100 and 

200mg/kg WER were in a dose-dependent manner and 

significant (percent decrease, compare to control: 62.1, 

70.4 and 89.2%, respectively). As seen in Table 2, 

metamizol also inhibited the acetic acid-induced writhing 

significantly (P<0.01) (decrease compare to control: 

39.4%). 

Table 2.Effects of different doses of water extract of root 

and metamizol on acetic acid-induced writhing in mice. 

Results are expressed by Mean ± S.E.M. 

S.No Groups Writhing 

number 

(mean±S.E.M.) 

Percent 

decrease of 

acetic acid-

induced 

writhing in 

mice (%) 

1 Control 25.3 ± 2.3 – 

2 Metamizol 

(200mg/kg) 

16.3 ± 2.6∗ 40.5 

3 WER (25mg/kg) 8.5 ± 3.8∗ 63.4 

4 WER(50mg/kg) 3.8 ± 2.9∗ 72.1 

5 WER 

(100mg/kg) 

9.5 ± 1.4∗ 90.3 

 

 

 

3.3. Hepatoprotective Activity 
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The hepatic  injury  induced  by  CCl4  caused  significant  

rise  in marker  enzymes  SGOT,  SGPT,  ALP  and  total  

bilirubin .The  serum  enzymes  like SGOT,  SGPT,  ALP  

and  total  billirubin  of  treated  animals  were  

significantly reduced  (p<0.01)  by  seven  days  

pretreatment  of  hydroalcoholic  extract  of  roots  of  

Jurinea dolomiaea   at  two    dose  levels  100mg/kg  and 

200mg/kg ,  when  compared  with  CCl4  treated  control  

(group II ).  From the result it is clear that the drugs   show   

dose   dependent activity.  The  effects  on  serum  marker  

enzymes  and  total  bilirubin  are  shown  in  Table 3.   

Table No. 3: Effect  of  Hydroalcoholic  Extract  of  Jurinea dolomiaea Boiss root  on Serum  Enzymes  and  Total  Billirubin. 

Results are expressed as mean ± SD. 

Groups SGOT IU/L SGPT IU/L Alkaline phosphatase 

(U/L) 

Total Billirubin  

mg/dl 

Group  I  (Normal  control) 57.37±2.53 39.65±6.4 167.33±5.15 0.95±0.16 

Group II (CCl4 treated  

control) 

166.36±4.20 109.34±7.5 298.50±1.36 1.86±0.28 

Group III (CCl4 + Liver  

Tonic ) 

62.58 ±3.88 57.50±5.55 208.33±4.49 0.86±0.12 

Group IV (CCl4 + 

hydroalcoholic  extract of 

J.dolomiaea roots   100mg/kg)  

70.66±3.89 52.54±4.28 197.53±6.55 0.95±0.15 

Group V (CCl4 + 

hydroalcoholic extract of 

J.dolomiaea roots   200mg/kg)  

64.36±3.99 59.50±6.59 190.55±4.45 0.89±0.20 

 

Light Microscopic Examination  

Carbon tetrachloride (CCl4)  cause  marked  damage  of  rat  hepatocytes  in  the  form  of  fatty  degeneration, cytoplasmic  

vacuolation,  focal  and  confluent  hepatocellular  necrosis  and  portal  tract  fibrosis  with  endothelial  swelling  and  

disruption  ( Fig 2). Pretreatment with  hydroalcoholic  extract  of  Jurinea dolomiaea root  at  two   dose level  markedly  

attenuated  the  CCl4  induced  histopathological  changes  in  rat liver  (fig. 4 and  5 ).     

 

Fig.1 Control                                                     Fig.2 Toxicant 
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Fig.3 Standard                                                    Fig.4 H. E. of J dolomiaea roots (100mg/kg) 

 

 

Fig.5 H. E. of J dolomiaea roots (200mg/kg) 

 

IV. DISCUSSION 

The roots of plant was reported as anti-inflammatory and 

antirheumatic effects [18, 19], acute diuretic, natriuretic 

and hypertensive effects [20], cardiovascular effects [21] 

and stimulation of proliferation of human lymphocytes 

[22]. The effects of the roots are also used in the therapy of 

prostatic hyperplasia [23, 24, 25]. Moreover, this plant has 

been used in the traditional therapy of hypertension 

[26].On the basis of the results of this study, it is clearly 

indicated that water extract of roots has a powerful effect 

on antiulcer activity against ethanol-induced ulcerogenesis 

and analgesic effect on acetic acid-induced stretching and 

it can be used for therapy of ulcerogenesis and gastric 

mucosal injury. Since  the  changes  associated  with  

CCl4-induced  liver  damage  are  similar  to  that  of  

acute  viral  hepatitis[27].  The  hepatotoxicity  induced  by  

CCl4  is due  to  its  metabolite  CCl3•,  a  free  radical  

that  alkylates  cellular  proteins  and  other 

macromolecules  with  a  simultaneous  attack  on  lipids,  

in  the  presence  of  oxygen,  to  produce  lipid  peroxides,  

leading  to  liver  damage[28]. Amino  transferases   are  

present  in  high  concentration  in  liver  linking  

carbohydrate  and  amino acid  metabolism.  Alanine  

amino transferase  and  aspartate  amino  transferase  are  

well  known  diagnostic  indicators  of  liver  disease.  In  

cases  of  liver  damage  with  hepatocellular  lesions  and  

parenchymal  cell  necrosis,  these  marker  enzymes  are  

released  from  the  damaged tissues  into  the  blood  

stream[29]. Alkaline  phosphatase  is  a  membrane  bound  

enzyme  and  its  elevations  in plasma indicate  membrane   

disruption  in  the  organ. The level of this enzyme 

increases in cholestasis[30]. Hepatotoxicity  is  

characterized  by  cirrhotic  liver  condition  which  

increases the  bilirubin  release[31]. The  total  billirubin  

were  found  to  increase  in  the  hepatotoxic  animals[32]    

and  were  significantly  reduced  in  groups  of 
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hydroalcoholic  root extract  of  Jurinea dolomiaea  

administered  rats  as compared  to  that  of  toxicant  rats.  

The  effect  was  more  pronounced  with  these extracts,  

this  might  be  due  to  the  higher  contents  of  

flavonoids.  It  is due to the  reducing  accumulation  of  

toxic  CCl3  derived  metabolites,  which  may  contribute  

to  the changes  in  the  rough  endoplasmic  reticulum  and  

the  disturbance  of  protein metabolism  in  liver.   

Comparative  histopathological  study  of  the  liver  from  

different  groups  of  rats corroborated  the  

hepatoprotective  efficacy  of  hydroalcoholic  root extract  

of  Jurinea dolomiaea  (fig. 1 to 5). Various  pathological  

changes  like  steatosis, centrilobular  necrosis  and  

vacuolization  seen  in  group  II  (toxicant  rats)  is  due  to 

oxidative  damage  by  free  radical  generation.  These 

pathological changes were prevented to moderate extent in 

both   test groups.  This might be due to presence of 

flavonoids and ascorbic acid. 

 

V. CONCLUSION 

On the basis of the results of this study, it is clearly 

indicated that water extract of root has a powerful 

antiulcer, analgesic and hepatoprotective activity in 

pharmaceutical industry. Some studies have revealed that 

the antioxidants melatonin and carotene potentiate the 

antinociceptive responses. It was indicated that vitamin E 

has beneficial effects in improvement of rheumatic disease, 

intermittent claudication or angina pectoris. Thus the water 

extract of root has effective antiulcer activity against 

ethanol-induced ulcerogenesis and analgesic effect on 

acetic acid-induced stretching and it can be used for 

therapy of ulcerogenesis and gastric mucosal injury. The  

activities  of  the  enzymes i.e. total  billirubin  were  found  

to  increase  in  the  hepatotoxic  animals and  were  

significantly  reduced  in  groups  of hydroalcoholic  

extract  of  roots  of  jurinea dolomiaea  administered  rats  

as compared  to  that  of  toxicant  rats. 
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