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INTRODUCTION 

Chronic hepatic diseases stand as one of the foremost 

health troubles globally, with liver cirrhosis and drug 

induced liver injury accounting ninth leading cause of 

death in western and developing countries.
[1] 

Herbal 

based therapeutics for hepatic disorders has been in use 

in India for a long time and has been popularized world 

over by leading pharmaceuticals. A large number of 

plants and formulations have been claimed to possess 

hepatoprotective activity. Nearly 160 phytoconstituents 

from 101 plants have been claimed to protect liver 

against various toxic chemicals (certain anti-biotic, 

chemotherapeutic agents, Non-steroidal anti-

inflammatory drugs, carbon tetrachloride, Thioacetamide 

etc.), excessive alcohol consumption and microbes. 

Inspite of the tremendous advances made no noteworthy 

and safe hepatoprotective agents exist in modern 

therapeutics. Therefore, due importance has been given 

globally to develop plant based hepatoprotective drugs 

effective against a variety of hepatic disorders.
[2]

 

 

Mirabilis Jalapa. L is a perennial herbal medicinal plant 

belonging to the family Nyctaginaceae grown as a 

popular ornamental plant worldwide for the beauty of its 

flowers. Phytochemical screening of the roots shows the 

presence of alkaloids, glycosides, carbohydrates, 

terpenoids and phytosterols. The main phytoconstituents 

found in the plant are  rotenoids (mirabijalones A-D, 

boeravinones C and F), phenolic compounds, alanine, 

alpha-amyrine, arabinose, beta-amyrins, oleanolic acid, 

trophan, stigmasterols, betasistosterol, beta-D –

glucoside, urolic acid, mirablisoic acid, mirabalisol, 

trigonellin,  antiviral protein, Cmethylabronisoflavone, 

tartaric acid, betanin, brassicasterol and betalanic acid.
[3]

 

The different parts of plants are traditionally used as 

Purgative and emetic, for treatment of many 

gastrointestinal disorders, including dysentery, diarrhea, 

vermifuge, muscle pain, abdominal colic and wound 

healer.In Ayurveda this plant is used for the management 

of boils, inflammations, constipation, diabetes and 

urinary disorders. It is also used a remedy for the kidney 

stones and gall bladder, chyluria.
[4] 

In-vitro and in-vivo 

studies has proven Mirabilis Jalapa to possess 

Antidiabetic
[5]

, Anti-inflammatory
[6]

, Antinociceptive
[7]

, 

Cytotoxicity
[8]

, antioxidant
[8]

, Antispasmodic
[9] 

Anthelmintic
[10]

, Anti-microbial
[11]

, Antibacterial
[12]

, 

Antifungal
[13] 

and Antiviral.
[14] 

The present study was 

undertaken to study the possible hepatoprotective role of 

ethanolic extract of Mirabilis Jalapa roots against 

Paracetamol induced liver injury. 
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ABSTRACT 

The present study was carried out to evaluate the effect of ethanolic extract of Mirabilis Jalapa roots against 

Paracetamol (2.0 g/kg body weight, orally) induced hepatotoxicity. Various biochemical parameters and 

histopathological profile of liver tissue were considered to evaluate the hepatoprotective activity of ethanolic 

extract. In serum total bilirubin, total protein, aspartate transaminase, alanine transaminase and alkaline 

phosphatase were determined to assess the effect of the extract on the Paracetamol induced hepatic damage. 

Results of this study revealed that the serum markers in the animals treated with Paracetamol were significantly 

increased indicating severe hepatic damage by Paracetamol, whereas the blood samples from the animals treated 

with ethanolic extract of Mirabilis Jalapa roots(250mg/kg body weight, orally) showed significant reduction in the 

serum markers indicating the effect of the plant extract in restoring the normal functional ability of the 

hepatocytes. The present study reveals that the ethanolic extract of Mirabilis Jalapa roots could afford a 

significant protection against paracetamol‐induced hepatocellular injury. 
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MATERIALS AND METHODS 

Collection of Plant Material 
The roots of Mirabilis Jalapa were collected in the 

month of August and September from the local area 

around Narsampet, Warangal and the identification and 

the authentication of this plant was done in the 

Department of Botany, Kakatiya University. 

 

Drugs and Chemicals 

Paracetamol and Silymarin from Ranbaxy Research 

Laboratories, India; Diagnostic kits from coral clinical 

systems were used. All other reagents used for the 

experiments were of high analytical grade. 

 

Preparation of Plant Extract 

The roots of Mirabilis Jalapa were shade dried. The 

dried roots were powdered in an electrical processor and 

then the powder was separated.50 gram of dried powder 

material was extracted in a soxhlet apparatus with 200 

ml. of ethanol. The ethanolic extract was then distilled, 

evaporated and dried in vacuum. All the extracts were 

kept in desiccator and stored in a refrigerator for further 

pharmacological experiment. 

 

Animals Used 

Wistar rats of either sex, weighing about 180-200 grams 

were used in experiments. Animals were housed in 

polypropylene cages with not more than three animals 

per cage and maintained under standard condition (12 

hours light / dark cycle; temperature 25± 3
0
C; relative 

humidity 55 ± 5%) and had free access to standard pellet 

feed (Hindustan Lever Ltd., India) and water ad libitum. 

All the animals were acclimatized to laboratory condition 

for a week before commencement of experiment. The 

experiments on animals were conducted in accordance 

with CPCSEA and our protocols were duly approved by 

the Institutional Ethical Committee. 

 

Acute toxicity studies 

The acute toxicity study to carry out the gross behavioral 

effects and safety effects of the ethanolic extract of roots 

of Mirabilis Jalapa was carried on mice weighing about 

20-25gm as per OECD 423 guidelines.
[15] 

Overnight 

fasted mice received the test extract at a dose of 5 mg/kg 

bodyweight orally and mortality was observed for first 

24 hours, with special attention for the first 4 hours and 

daily then, for a total of 14 days.  If no mortality was 

observed for any rats, then the procedure was repeated 

again with doses of 50, 300 and 2000 mg/kg orally. The 

extract was well tolerated by the rats without any explicit 

signs of toxicity. 

 

Assessment of hepatoprotective activity,
[16]

 

The rats were divided into four groups containing six rats 

in each group.  

 Group 1was treated as control and administered with 

normal saline for 14 consecutive days. 

 Group 2 was treated with paracetamol (2.0 g/kg 

body weight, orally) for 14 consecutive days. 

 Group 3 was treated with ethanolic extract of 

Mirabilis Jalapa roots (250mg/kg body weight, 

orally) for 14 consecutive daysalong with 

paracetamol(2.0 g/kg body weight, orally). 

 Group 4 was treated with standard drug silymarin 

(100mg/kg body weight, orally) for 14 consecutive 

days along with paracetamol(2.0 g/kg body weight, 

orally). 

 

On 15
th

 day, rats were sacrificed by cervical dislocation, 

blood was collected and serum was separated. Serum 

was analyzed for the changes on liver enzyme markers 

such as aspartate amino transferase (AST), alanine amino 

transferase(ALT), alkaline phosphatase (ALP) and total 

bilirubin (TB) levels using commercially available kits 

according to the manufacturer’s instructions. 

 

Isolated liver tissue was washed with icecoldnormal 

saline, and a small cross-section of the liverwas 

separated out. It was then fixed with 10%neutral-

buffered formalin and embedded in paraffin. After tissue 

fixation, staining was done with hematoxylin and eosin. 

The stained sections of slides were studied under a light 

microscope for any histological damage/protection. 

 

Statistical Analysis 

Values were expressed as Mean ± Standard Deviation. 

The Significance of differences among the group was 

assessed using one way analysis of variance (ANOVA). 

The test followed by Dunnett’s multiple comparisons test 

of significance. p values less than 0.05 were considered 

as statistically significant.
[17] 

 

RESULTS 

Effect of ethanolic extract of Mirabilis Jalapa roots 

against Paracetamol induced hepatotoxicity in rats with 

reference to biochemical changes in serum are given in 

Table 1. Paracetamol administration produced significant 

elevations of serum ALT, AST, ALP and Total bilirubin, 

but the total protein level decreased reflecting the liver 

injury caused by Paracetamol compared to that of the 

control group. Treatment of rats with ethanolic extract of 

Mirabilis Jalapa roots offered substantial hepatic 

protection confirmed by significant decrease in the levels 

of serum markers and significant increase in the total 

protein to the near normal value which can be compared 

as that of the ascertained hepatoprotective silymarin. 
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Table 1: Effect of ethanolic extract of Mirabilis Jalapa roots againstparacetamol induced hepatotoxicity in rats 

on serum Biochemical Parameters. 

Treatments Serum 

Biochemical Parameters 

Control (Normal 

Saline) 

Positive Control 

(Paracetamol) 

Ethanolic extract of 

Mirabilis Jalapa & 

Paracetamol) 

Standard 

(Siymarin) & 

Paracetamol) 

ALT (IU/ml) 53.21±1.92 173.94±6.32* 99.42±4.27
#
 62.67±5.84

#
 

AST(IU/ml) 102.33±6.32 180.85±5.21* 153.27±8.46
#
 114.19±7.56

#
 

ALP (IU/ml) 75.66±2.34 151.5±5.27* 104.67±5.19
#
 86.33±4.65

#
 

Total Bilirubin (mg/dl) 1.61±0.23 5.07±0.42* 3.19±0.21
#
 2.29±0.74

#
 

TotalProtein(mg/dl) 8.53±0.66 4.91±0.81* 7.61±0.12
#
 6.28±0.13

#
 

Values are mean ± SD (n=6) One way ANOVA followed by Dunnet’s test. *P < 0.05 when compared to control
#
P 

< 0.05 when compared toPositive Control 

 

Histological profile of animals is depicted in Figure 1. 

Histological outline of control rats showed normal 

cellular architecture. The section of the liver of 

Paracetamol treated positive control group showed the 

disarrangement of normal hepatic cells with centrilobular 

necrosis, vacuolization of cytoplasm with severe intense 

congestion and fatty degeneration. The liver section of 

animals treated with standard hepatoprotetivesilymarin 

exhibited normal hepatic architectural with few fatty 

globules whereas the liver section of rats treated with 

ethanolic extract of Mirabilis Jalapa roots showed 

normal hepatic cells and absence of severe congestion 

and occasional necrosis indicating noticeable protection 

of hepatocytes by Paracetamol induced hepatic damage. 

 

 
 

DISCUSSION 
This study has been carried out to assess the effect of 

ethanolic extract of Mirabilis Jalapa roots 

againstParacetamol induced hepatotoxicity. Paracetamol 

(Acetaminophen; N-acetyl-p-aminophenol) is widely 

used analgesic-antipyretic agent. Paracetamol undergoes 

cytochrome P450 -mediated N-hydroxylation to form N-

acetyl-p-benzoquinoneimine (NAPQI), a highly reactive 

intermediate. This metabolite normally reacts with 

sulfhydryl groups in glutathione and thereby is rendered 

harmless. But after ingestion of large dose of 

paracetamol the metabolite is formed in amounts 

sufficient to deplete hepatic glutathione and reacts with 

cellular membrane molecules, resulting in widespread 

hepatocyte damage and death, leading to acute liver 

necrosis.
[18]

 

 

In the present study Paracetamol was used to induce 

hepatotoxicity in rats. Silymarin a potent 

hepatoprotective agent which enhances hepatic 

glutathioneinhibit the free radicals that are produced 

from the metabolism of toxic substances such as ethanol, 

acetaminophen, and carbon tetrachloride is used as a 

Standard.
[19] 

Paracetamol increased the levels of serum 

markers in the blood, among these, aspartate 

transminase, alanine transaminase which indicates 

cellular leakage and loss of functional integrity of the 

liver cell membranes implying hepatocellular damage 

whereas changes in Serum total protein and bilirubin 

levels on the other hand are related to the function of the 

liver cells revealing the functional status of the hepatic 

cell which was disturbed by Paracetamol administration. 

It was confirmed from the present study that 

Hepatocellular necrosis which occurred due to 

Paracetamol administration was reversed by ethanolic 

extract of Mirabilis Jalapa roots as the extract reversed 

the increased ALT, AST, ALP and Total bilirubin levels 

towards normal. Biochemical studies and 

Histopathological profile of liver tissue proved the 

hepatoprotective effect of Mirabilis Jalapa roots against 

Paracetamol induced liver injury. 

 

CONCLUSION 

The present observations provide evidence that ethanolic 

extract of Mirabilis Jalapa roots exert significant 

hepatoprotection against paracetamol induced liver 

injury by normalizing biochemical parameters and 

histological profile of rats which can be comparable to 

that of standard drug silymarin. The exact mode of action 

is not clear; however the presence of phenolic 

compounds that offer antioxidant effect may be possibly 

responsible for hepatopotective effect.  
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