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ABSTRACT 

Background: Whole plant of Bambusa arundinaceae (Bamboo) belonging to family (Graminae) is used in 

number of disease including liver ailments in various parts of India. The present study is done to evaluate 

antioxidant and Hepatoprotective activity of methanolic extract of young shoots of Bambusa arundinaceae in 

Thioacetamide induced liver injury in rats. Material and method: Antioxidant activity of methanolic extract 

was evaluated by DPPH, Ferric reducing power assay and Lipid peroxidation. In vitro hepatoprotective activity 

of methanolic extracts (25, 50, 100, 200 and 400 µg/ml) against thioacetamide (100mM) induced cytotoxicity 

was assessed by monitoring cell viability in HepG2 and Hep3b tumor cell line and also in primary hepatocytes. 

In vivo hepatoprotective activity of methanolic extract (50, 100, 200 mg/kg p.o.) was observed againt 

thioacetamide (100 mg/kg s.c.) induced liver injury in rat by measuring biochemical parameters viz, Aspartate 

Transaminase, Alanine Transaminase, Alkaline Phosphatase, Total and Direct Bilirubin. The histopathological 

studies were also performed. Results: Methanolic extract of young shoots showed good antioxidant activity. 

Thioacetamide caused significant reduction in cell viability in in vitro studies. Treatment with methanolic 

extract caused significant increase in cell viability. In vivo studies showed that Thioacetamide induced 

elevation of biochemical parameters in rats were significantly (p<0.0001) decreased with methanolic extract 

treatment in rats. Histopathology studies also supported the protective effect of methanolic extract. 

Conclusion: The current study reveals that the methanolic extract of Bambusa arundinaceae has 

hepatoprotective activity which may be due to its antioxidant activity.      

Keywords: Hepatoprotective activity, Bambusa arundinaceae, Thioacetamide, HepG2, Hep3b, Primary 

hepatocytes. 

 
INTRODUCTION 

Liver disease is an important cause of mortality and morbidity worldwide [1, 2]. Liver is the principal site 

for clearance and metabolism of xenobiotics which places it in a position to be exposed to potentially 

toxic, metabolic, microbial, circulatory and neoplastic insults.  Dominant primary diseases of liver are 

alcoholic liver disease, viral hepatitis, and hepatocellular carcinoma. Secondary liver disease may occur 

due to cardiac decompensation, disseminated cancer, and extra hepatic infections [3, 4]. 

Majority of world’s population depends on herbal medicine for their primary care. Herbal preparations 

or plant derived compounds are used in conjunction with allopathic medicine to treat all types of 

ailments including liver disease [5, 6]. The fruits and seeds of Milk thistle have shown hepatoprotective 

activity in preclinical and clinical studies [7]. 

Bamboos consist of about 110 genera and 1130-1140 species. Bambusa arundinaceae is a native Indian 

plant cultivated in other regions also and it belongs to the graminae family [8]. Bambusa arundinaceae is 

used in folk medicine as tonic for heart, liver and brain. It fortifies the heart and calms down heart 

palpitations. It is used in eye inflammations. It soothes stomach troubles of all kinds and its application is 

also recommended in cases of diarrhoea and chronic liver ailments. It is also used as rejuvenator, 

hemostatic, antispasmodic and suppresses colds, bronchitis, vomitting convulsions, cough, enuresis, 

fever, inflammation and gallbladder problems [9,10]. It cures various urinary problem such as urodialysis 

(suppressed urine), uropenia (scanty urine) and urinary tract infection [11,12]. It is also a part of many 

unani and ayurvedic formulation like Qursghafis, Sufuftabashir, Drakshadichurna which are used in liver 

ailments [13, 14]. 

Bambusa arundinaceae contains phytochemicals like resin, lignin, alkaloids, glucoside, silica, uronic 

acid, galactose, glucose, arabinose, mannose, xylose, Choline, betain [15-16]. It also contains urease, 

nuclease, proteolytic enzymes, diastatic and emulsyfying enzyme [16]. flavanoids like orientin, 

homoorientin, vitexin and isovitexin are present along with phytosterols like stigmasterol and 
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β-sitosterol, Stigmast-5, 22-dien-3β-ol , Stigmast-5-en- 3β-ol-β-D 

glucopyranoside, triterpenes and steroidal glycosides, 17, 20, 20-tri 

demethyl-20α-isopranyloleanane, eicosanyldicarboxylic acid, α-

amyrin acetate, urs-12-en-3β-ol-β-D-glucopyranoside [17-19]. 

Bambusa arundinaceae is reported to possess antifertility, anti-

inflammatory, antiulcer, antihyperglycemic, antiarthritic, anthelmintic 

and antihyperlipidemic activity [20-27]. It shows good antioxidant and 

antimicrobial potential in in vitro studies [28]. 

In light of the aforementioned properties, we hypothesized that 

Bambusa arundinaceae may overcome the hepatotoxicity mediated 

through oxidative stress. Hence, we evaluated the antioxidant and 

hepatoprotective effect by in vitro studies. We have also evaluated in 

vivo hepatoprotective effect of methanolic extract on thioacetamide 

induced acute liver injury in rats. 

MATERIALS AND METHOD 

Chemicals 

2, 2-diphenyl-1-picrylhydrazyl (DPPH), FBS, MTT (3-(4,5-

Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) were  

purchased from Hi-media. TCA (trichloroacetic acid), TBA 

(thiobarbituric acid),Thioacetmide, Ascorbic acid was purchased from 

Sigma. SGOT, SGPT, ALP and Bilirubin kits were brought from span 

diagnostics and all other chemicals were of analytical grade. 

Plant Collection and preparation of extract 

Young shoots of Bambusaarundinaceae were collected in the month 

of August from Assam. They were dried under shed at room 

temperature (25-30oC). After drying the shoots (10 Kg) were 

powdered with dry grinder and sieved through sieve 40 mesh. The 

powder was packed in soxhlet apparatus and defatted with petroleum 

ether and then extracted with methanol to obtain methanolic extract. 

The percentage yield was found to be 15.5% (w/w) 

Primary phytochemical screening of methanolic extract [29,30] 

Test for terpenes 

To 5 ml of the extract add 2 ml of chloroform and 3 ml of 

concentrated H2SO4.  Formation of a reddish brown ring confirms the 

presence of terpenes. 

Test for flavonoids 

A few drops of concentrated hydrochloric acid were added to a small 

amount of the extracts of the plant material. Immediate development 

of a red colour was taken as an indication of the presence of 

flavonoids  

Test for saponins 

Frothing test: Exactly 0.5 g of the extract was dissolved in distilled 

water in a test tube. Frothing which persisted on warming was taken 

as preliminary evidence for saponins. 

 

Test for steroids 

Liebermann–Burchard reaction: Add 2 ml of acetic anhydride and 2 

ml conc. H2SO4 to 5 ml of the extract. Change of colour from violet 

to blue confirms the presence of steroids. 

Test for cardiac glycosides 

To 2 ml of extract 2 ml of glacial acetic acid containing 1 drop of 

ferric chloride solution and 1 ml of conc. H2SO4 was added. 

Appearance of a brown ring indicates the presence of cardiac 

glycosides 

Test for proteins 

Biuret test: 4% of NaOH and few drops of 1% CuSO4 solution were 

added to 3 ml of the extract. Formation of violet or pink colour 

indicates the presence of proteins.  

Test for carbohydrates 

Monosaccharide.Barfoed’s test: Equal volumes of Barfoed’s reagent 

and the extract solution were mixed and heated for 1–2 min in a 

boiling water bath and cooled. Red colour was observed 

Test for reducing sugars. 

Fehling test: 1 ml of Fehling’s A and Fehling’s B solutions was boiled 

with equal volume of extract for 5–10 min. First a yellow then a brick 

red precipitates were observed  

Molisch test: To 2–3 ml of the extract, add two drops of alpha napthol 

solution in alcohol shake and add conc. H2SO4 from the sides of test 

tube. Violet ring is formed. 

Quantitative Determination of Phytochemicals [31] 

Total phenolic content 

An aliquot of 0.1 mL Methanolic extract standard was combined with 

2.8 mL 10% sodium carbonate and 0.1 mL of 0.2 mol/L Folin-

Ciocalteu reagent.  After 40 min absorbance at 725 nm was checked 

by UV-visible spectrophotometer. Total phenolics were expressed as 

milligrams of gallic acid equivalents (GAE) per gram of sample using 

the standard calibration curve constructed for different concentrations 

of gallic acid. Results were expressed in GAE mg/g. 

Total flavanoid content 

50 μL of Methanolic extract were made up to 1 mL with methanol, 

mixed with 4 mL of distilled water and then 0.3 mL of 5% NaNO2 

solution. 0.3 mL of 10% AlCl3 solution was added after 5 min of 

incubation, and the mixture was allowed to stand for 6 min.  Then, 

2 mL of 1 mol/L NaOH solution were added, and the final volume of 

the mixture was brought to 10 mL with double-distilled water. The 

mixture was allowed to stand for 15 min, and absorbance was 

measured at 510 nm.  The total flavonoid content was calculated from 

a calibration curve, and the result was expressed as mg Quercetin 

equivalent per g dry weigh 
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Animals 

All experiments were carried out after the approval of Institutional 

Animal Ethics Committee (IAEC) with protocol number KBRCP 

2013/06/07 in accordance with the guidelines laid by Committee for 

the Purpose of Control and Supervision of Experiments on Animals 

(CPCSEA), New Delhi, India.   Male wistar rats (200-250g) were 

used in these experiments. All the animals were housed in standard 

cages (48 cm×35 cm×22 cm) at room temperature (20±2 °C) relative 

humidity (55±5%) on a 12-h light–dark cycle. Animals had access to 

standard pellet diet (certified Amrut brand rodent feed, Pranav Agro 

Industries, Pune, India) and filtered tap water ad libitum.  

Antioxidant activity 

Free radical scavenging activity by DPPH method [32,33] 

Different concentrations of methanolic extract (100, 200, 400, 800, 

1600µg/mL) and standards were prepared. To this 3 ml of methanolic 

solution of DPPH was added, this mixture was incubated at 37C for 

30 min. A blank was prepared in the similar way and the absorbance 

was measured at 517nm. Scavenging activity was expressed as the 

percentage inhibition calculated by using the following formulae  

% Inhibition = Absorbance of control – Absorbance of sample X 100 

                                                          Absorbance of control 

Anti-lipid peroxidation effect [34] 

The 0.5mL of liver homogenate was taken and to it 1mL of 0.15M 

KCL and 0.5ml of methanolic extract and standard (Ascorbic acid) at 

different concentrations (100, 200, 400, 800, 1600µg/mL) were added.  

Lipid peroxidation was initiated by adding 100µL of 1mM ferric 

chloride. The reaction was stopped by adding 2ml of ice cold 0.25N 

HCL containing 15% TCA, 0.38% TBA, and 0.2 ml of 0.05% 

butylated hydroxyl toluene.  These reaction mixtures were heated for 

60 min at 80ºC then cooled and centrifuged at 6900 rpm for 15min. 

The absorbance of supernatant was measured at 532nm against blank, 

which contained all reagents except liver homogenate and drug.  Same 

experiments were performed to determine the normal (without drug 

and FeCl3) and induced (without drug) lipid peroxidation level in the 

tissue.  The percentage of anti-lipid per oxidation effect (%ALP) was 

calculated by the following formula.  

% Inhibition = Absorbance of control – Absorbance of sample X 100 

                                                        Absorbance of control 

Reducing power assay[35] 

Reducing power of methanolic extracts was determined on the ability 

of anti oxidants to form colored complex with potassium ferricyanide.  

Different concentration of the extract and standard (Ascorbic acid) 

(25-250, µg/mL) were mixed with 2.5mL phosphate buffer (pH 6.6) 

and 2.5ml potassium ferricyanide (1%).  The mixture was incubated at 

50ºC for 20min.  2.5ml TCA (10%) was added to it and centrifuged at 

3000rpm for 10min. 2.5ml of supernatant was mixed with 2.5ml of 

water and 0.5ml of FeCl3 (0.1%) were added to it and absorbance was 

measured at 700nm. Increased absorbance of the reaction mixture 

indicated increased reducing power.  

 

In vitro hepatoprotective activity on HepG2, Hep3b, primary 

hepatocytes [36-41] 

Primary hepatocyte isolation and culture 

6 week old rat was anesthetized with an intraperitoneal injection 

(ketamine 100 mg/kg body and xylazine 5 mg/kg). Abdominal cavity 

of animal was opened the liver of rat was rinsed and digested by the 

use of the inverse perfusion method improved on Seglen two-step 

perfusion in situ. After washing three times with Hank's balanced salt 

solution, the liver was put into MEM culture medium to end the 

digestion and extract cells gently with tweezers. The hepatocytes were 

mixed fully with MEM after filtration and centrifugation (1300 rpm, 7 

minutes). The number and survival rate of hepatocytes were 

calculated after a trypan blue dyeing experiment. The hepatocytes 

were seeded to a culture flask under the conditions of 5% CO2 and 

37°C for 24 hours, and then the nonadherent hepatocytes were 

discarded along with the culture fluid. The culture medium was 

replaced with a culture medium.  Return the cells to the incubator to 

continue culturing until required. 

Hep3B and HepG2 cell  line and primary hepatocyte  were  grown at 

37°C in a humidified atmosphere of 5% CO2 in sterile filtered MEM 

containing 10% FBS with 1 mM sodium pyruvate and 2.2 g/l sodium 

bicarbonate. After 24 h incubation, the cells were treated with the 

extract (400, 200, 100, 50 μg/ml), 4 fractions (200, 100, 50, 25 

μg/ml), 5 subfractions (100, 50, 25, 12.5 μg/ml) and standard 

(sylimarin (200, 100, 50, 25 μg/ml), together with Toxicant 

(Thioacetamide (100 mMol/ml)) and incubated again for 24h.  After 

24 hr 20µl of MTT (5mg/ml) solution was added & the plate was 

Incubated at 37   ֯C for 3 hr. After 3 hour media was aspirated from 

each well and 100µl of DMSO was added to each well and the 

readings were noted in ELISA Plate reader at 570nm.  

Thioacetamide induced acute liver injury [41] 

Experimental design 

Thirty six male wistar rats were divided into six groups. First group 

served as normal control and received saline by oral route, second 

group served as toxicant control. Third group served as standard and 

treated with sylimarin (25 mg/kg i.p.). Fourth, fifth and sixth group 

served as treatment groups and received methanolic extract in 50, 100, 

200 mg/kg of methanolic extract respectively daily by oral route. On 

seventh day all group except normal control group were given single 

dose of thioacetamide (100mg/kg s.c.). After 48 hours of 

thioacedamide administration blood sample was collected by retro-

orbital plexus for biochemical estimation and the rats were sacrificed 

under light ether anaesthesia and the liver samples of all group were 

preserved in 10% neutral buffered formalin and sent for 

histopathology studies. 

Biochemical estimation 

SGOT (Serum glutamate Oxaloacetate transaminase), SGPT (Serum 

glutamnate pyruvate transaminase), ALP (Alkaline Phosphatase), 

T.Bilirubin (Total bilirubin) and D.Bilirubin(Direct Bilirubin) were 

assessed by using commercial kits of span diagnostic by biochem 

analyzer Robonik. 
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Histopathology studies 

The liver samples were sectioned and stained with haematoxylin-eosin 

(H&E) and subsequently examined under a light microscope 

(Olympus, Japan) for general histopathology examination. 

Statistical Analysis 

The IC50  values were calculated by regression analysis Results are 

expressed as mean + S.D. Total variation, present in a set of data  

were  estimated by one way analysis of variance (ANOVA), followed 

by Dunnett’s test. A p value lower than 0.05 was considered to be 

statistically significant. 

RESULTS  

Phytochemical screening 

Preliminary phytochemical screening of methanolic extract of young 

shoots of Bambusa arundinaceae shows presence of terpenes, 

flavanoids, saponins, steroids, proteins, carbohydrates, tannins and 

phenolic compound. 

Total phenolic and Flavanoid content 

 The total phenolic content of methanolic extract of young shoots of 

Bambusa arundinaceae, calculated from the calibration curve, was 

25.5±2.2 gallic acid equivalents/gDW, and the total flavonoid content 

was 36 ± 3.7 Quercetin equivalents/g DW. 

Antioxidant activity 

Free radical scavenging activity by DPPH method 

Methanolic extract of young shoots of Bambusa arundinaceae 

showed appreciable free radical scavenging activities (IC50=257.15) 

comparable with standard (IC50=170.03) (Figure 1). 

 

Figure 1: Free radical scavenging activity of methanolic extract of Bambusa 

arundinaceae. BAME= Bambusa arundinaceae methanolic extract 

Anti-lipid peroxidation effect 

Methanolic extract of young shoots of Bambusa arundinaceae 

showed appreciable ant lipid peroxidation effect (IC50=197.91) 

comparable with standard (IC50=180.12) (Figure 2). 

 

 

 

Figure 2: Anti-Lipid peroxidation effect of methanolic extract of Bambusa 

arundinaceae. BAME= Bambusa arundinaceae methanolic extract  

Reducing power assay 

Reducing power has been used as one of important antioxidant 

capability for medicinal herbs. Increased absorbance of the reaction 

mixture indicated increased reducing power. Methanolic extract of 

young shoots of Bambusa arundinaceae showed good reducing 

powercomparable with standard (Figure 3).  

 

Figure 3: Reducing ability of methanolic extract of Bambusa arundinaceae. 

BAME= Bambusa arundinaceae methanolic extract 

In vitro hepatoprotective activity  

Effect of methanolic extract and Thioacetamide on HepG2 and Hep3b 

Cell Line 

Thioacetamide exposed HepG2 cells and Hep3b showed a percentage 

viability of 22% and 13.9% respectively. These exposed cells, when 

treated with different concentrations of the methanolic  extract  of 

Bambusaarundinacea , showed a dose-dependent increase in 

percentage viability and the results were highly significant (p < 

0.001), compared to Thioacetamide intoxicated group (Figure 4 and 

5). 

Effect of Methanolic extract and Thioacetamide On primary 

hepatocytes 

The effects of methanolic extract of Bambusa arundinaceae on 

freshly isolated rat hepatocytes intoxicated with thioacetamide are 

recorded in. Methanolic extract of Bambusa arundinaceae shows dose 

dependent increase in cell viability (P < 0.001), compared to 

Thioacetamide intoxicated group (Figure 6). 
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Figure 4: In vitro hepatoprotective activity of methanolic extract in thioacetamide induced cell injury in hep3b Cell lines. Data are expressed as 

mean ± SD. **p< 0.001 &***p< 0.0001compared to TAA control group, and +++p<0.0001 compared to normal control group. BAME= 

Bambusa arundinaceae methanolic extract, TAA = Thioacetamide. 
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Figure 5: In vitro hepatoprotective activity of methanolic extract in thioacetamide induced cell injury in HepG2 Cell lines. Data are expressed as 

mean ± SD. **p< 0.001 &***p< 0.0001compared to TAA control group, and +++p<0.0001 compared to normal control group. BAME= 

Bambusa arundinaceae methanolic extract, TAA = Thioacetamide. 
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Figure 6: In vitro hepatoprotective activity of methanolic extract in thioacetamide induced cell injury in primary hepatocyte. Data are expressed 

as mean ± SD. **p< 0.001 &***p< 0.0001compared to TAA control group, and +++p<0.0001 compared to normal control group. BAME= 

Bambusa arundinaceae methanolic extract, TAA = Thioacetamide. 

 

In vivo hepatoprotective activity  

Biochemical parameters 

Biochemical parameters like SGPT, SGOT, ALP and Total and direct 

bilirubin were significantly (P< 0.001) increased in thioacetamide 

treated group when compared to control. The methanolic  extract  of 

Bambusa arundinaceae  at dose of 50, 100, 200 mg/kg  significantly 

decrease the  level (P< 0.001) of these biochemical parameter  in 

blood serum as compared to thioacetamide treated animals 

comparable with Silymarin (P< 0.001). The dose of 200 mg/kg treated 

group was found to be more effective and similar to silymarin treated 

group (Figure 7,8,9, 10 and 11).  
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Figure 7: Effect of methanolic extract of shoots of Bambusa arundinaceae and Thioacetamide on SGOT in rats. Data are expressed as mean ± 

SD. Means among groups (rate/group) show significant difference, ***p<0.0001compared to TAA control group, and +++p<0.0001 compared 

to normal control group. BAME= Bambusa arundinaceae methanolic extract, TAA = Thioacetamide 
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Figure 8: Effect of methanolic extract of shoots of Bambusa arundinaceae and Thioacetamide on SGPT in rats. Data are expressed as mean ± 

SD. Means among groups (rate/group) show significant difference, ***p<0.0001compared to TAA control group, and +++p<0.0001 compared 

to normal control group. BAME= Bambusa arundinaceae methanolic extract, TAA = Thioacetamide 
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Figure 9: Effect of methanolic extract of shoots of Bambusa arundinaceae and Thioacetamide on ALP in rats. Data are expressed as mean ± 

SD. Means among groups (rate/group) show significant difference, ***p<0.0001compared to TAA control group, and +++p<0.0001 compared 

to normal control group. BAME= Bambusa arundinaceae methanolic extract, TAA = Thioacetamide 
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Figure 10: Effect of methanolic extract of shoots of Bambusa arundinaceae and Thioacetamide on Total Bilirunin in rats. Data are expressed as 

mean ± SD. Means among groups (rate/group) show significant difference, **p<0.001, ***p<0.0001compared to TAA control group, 

and +++p<0.0001 compared to normal control group. BAME= Bambusa arundinaceae methanolic extract, TAA = Thioacetamide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Effect of methanolic extract of shoots of Bambusa arundinaceae and Thioacetamide on Direct Bilirunin in rats. Data are expressed as 

mean ± SD. Means among groups (rate/group) show significant difference, **p<0.001, ***p<0.0001compared to TAA control group, 

and +++p<0.0001 compared to normal control group. BAME= Bambusa arundinaceae methanolic extract, TAA = Thioacetamide 

Histopathology 

Livers from the normal, groups showed normal lobular architecture 

with distinct hepatic cells, sinusoidal spaces, and a central vein. On 

the other hand, the livers of the Thioacetamide treated animals 

exhibited loss of normal lobular architecture with eosinophilic 

infiltration. Liver of rat treated with methanolic extract of young 

shoots of Bambusa arundinaceae showed recovery of thioacetamide 

induced toxicity. Animals treated with the higher dose of the extract 

showed remarkable histological regeneration compared to those of the 

low dose group (Figure 12). 

The present study was done to find out antioxidant and 

hepatoprotective activity of methanolic extract of young shoots of 

Bambusa arundinaceae in thioacetamide induced liver injury. 

The total phenolic content of methanolic extract of young shoots of 

Bambusa arundinaceae, calculated from the calibration curve, was 

25.5±2.2 gallic acid equivalents/gDW, and the total flavonoid content 

was 36 ± 3.7 Quercetin equivalents/gDW. Phenolic compounds have 

redox properties, which allow them to act as antioxidants. Their free 

radical scavenging ability is facilitated by their hydroxyl groups.[42] 

Flavonoids, have shown  antioxidant activity in vitro and in vivo 

which  depends on the presence of free OH groups, especially 3-

OH.[43.44] The total phenolic  and flavanoid  concentration could be 

used as a basis for  screening of antioxidant activity  of the plant 

Antioxidants possess the ability to protect the body from damage 

caused by free radical induced oxidative stress. [45] The electron 

donation ability of natural products can be measured by 2,2′-diphenyl-

1- picrylhydrazyl radical (DPPH) purple-coloured solution 

bleaching[46]. This method is based on scavenging of DPPH through 

the addition of a radical species or antioxidant that decolourizes the 

DPPH solution. The degree of colour change is proportional to the 

concentration and potency of the antioxidants. In present study DPPH 

scavenging activity of methanolic extract was (IC50=257.15), while 

that of the standard, ascorbic acid, was (IC50=170.03). 
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Figure 12: Histopathology of methanolic extract of Bambusa arundinaceae treated rats shows recovery of thioacetamide induced liver toxicity in rats (10x). (A) 

Normal liver showing intact structure with and central vein, (B) Thioacetamide (100 mg/kg s.c.) produce necrosis and disrupted structure, (C) Sylimarin (25 mg/kg 

i.p.) treated liver showing less necrosis, less eosinophilic infilteration and more intact structure, (D) 50 mg/kg o.p, (E) 100 mg/kg o.p, (F) 200 mg/kg o.p treated rat 

liver showing dose dependent reduction in necrosis and more intact structure comparable with sylimarin treatment. 

 

The process of lipid peroxidation has been suggested to proceed via a 

free radical chain reaction, which has been associated with cell 

damage in biomembranes. This damage leads to different diseases like 

cancer, liver disease, cardiovascular diseases and diabetes [47]. 

Methanolic extract showed inhibition of lipid peroxidation in liver 

homogenate with IC50 of (IC50=197.91) comparable with standard 

(IC50=180.12). 

In reducing power assay, the yellow colour of the test solution 

changes to green depending on the reducing power of the test 

specimen. The presence of the reductants in the solution causes the 

reduction of the Fe3+/ferricyanide complex to the ferrous form [48]. In 

reducing power assay the, methanolic extract shows significant 

changes in absorbance at 700 nm with increasing concentrations of 

extract (25-250, µg/mL). 

Thioacetamide, a thiono-sulfur containing compound (CH3CSNH2), 

undergoes an extensive metabolism to produce acetamide and 

thioacetamide-S-oxid (TAA-S-oxide). TAA-S-oxide which  is further 

metabolized,  by cytochrome P-450 monooxygenases,  resulting in 

formation of TAA-S-dioxide, which exerts hepatotoxicity by binding 

to hepatocyte macromolecules and causes centrilobular necrosis by 

generation of reactive oxygen species The cell viability is directly 

related to the structure of the cellular membrane [49,50]. In present 

study the methanolic extract of young shoots of Bambusa  

arundinaceae have shown increase in cell viability in dose dependent 

manner in HepG2, Hep3b cell lines  and primary hepatocytes. 

Thioacetamide administration in rats caused significant increase in 

SGPT, SGOT, ALP, Total and Direct Bilirubin. Methanolic extract of 

young shoots of Bambusa arundinaceae reduced those levels. 

Histopathological data also point toward a protective effect of 

Methanolic extract of young shoots of Bambusa arundinaceae against 

TAA-induced liver injury comparable with sylimarin. 

 

CONCLUSION 

This study reveals that the methanolic extract of young shoots of 

Bambusa arundinaceae has significant antioxidant and in vivo, in 

vitro hepatoprotective activity may be due to presence of phenolic and 

flavonoid contents. 

Conflict of interest 

None declared. 

Acknowledgements 

We are grateful to B. V. Patel Pharmaceutical Education and Research 

Development (PERD) Centre, Ahmedabad for providing all the 

facilities for in vitro hepatoprotective activity to make this work a 

success. 

REFERENCES  

1. Pareek A ,  Godavarthi A. Antioxidant and hepatoprotective activity 
of Fagonia schweinfurthii (Hadidi) Hadidi extract in carbon tetrachloride 

induced hepatotoxicity in HepG2 cell line and rats .J 

Ethnopharmacol.2013;3(150):973–981. 
2. George W. Signs and symptoms of liver disease: Diseases of the liver 

and bile ducts; Humana Press:1998, pp.3-14. 

3. Vinay K. Abul KA, Nelson F. Liver and biliary tract: Pathologic basis of 
disease. 7th ed., Elsevier: 2004, pp. 879-880. 

4. Neil K. Introduction and Overview: Drug-Induced Liver Injury. 3rd ed., 

Academic press:2013, pp.6. 
5. James HC, Cheryl C. The Encyclopedia of Hepatitis and Other Liver 

Diseases. 1st edition., Facts on File:2006 pp.90 

6. Stickel F, Schuppan D. Herbal medicine in the treatment of liver 
diseases. Dig Liver Dis. 2007; 39(4) :293-304. 

7. Bertram GK, Susan BM, Anthony JT .Dietary supplements & Herbal 

Medications: Basic and Clinical Pharmacology. 12th ed,. McGraw Hill 
Education: 2012 pp.1131-11328 

8. Liese, Walter, Köhl, Michael. Bamboo Taxonomy and Habitat: Bamboo: 

The Plant and its Uses.10th ed., Springer International Publishing : 2015; 
(1). Pp.5-6. 

9. David W. Food culture and health in pre-modern islamic societies. Brill: 

2010 pp.25. 

   
 

   

 

 

A B C 

D E F 



The Journal of Phytopharmacology 

 

 

148 

10. Karta PK , Michael T. Way of Ayurvedic Herbs: The Most Complete 

guide to Natural Healing and Health with Traditional Ayurvedic 

Herbalism.1st ed., Motilal Banarsidass: 2010, pp.198. 

11. Debra R. Monographs.(Medicinal herbs and Plants):Let's Get Natural 

with Herbs. 1st ed., Ozark mountain publishing: 2007, pp.66. 

12.  Panda H .The Complete Technology Book on Herbal Beauty Products 
with Formulations and Processes. Asia Pacific Business Press Inc: 2005, 

pp.301. 

13. Panda H. Hand Book on Ayurvedic Medicines with Formulae, Processes 
& their uses. 2nd ed., Niir Project Consultancy Services: 2013. pp.381. 

14. Manickavasagan A, Mohamed ME, Sukumar E. Use of date palm in 

ayurveda: Dates: Production, Processing, Food, and Medicinal Values. 
CRC Press: 2012. pp.381. 

15. Wickens GE, N. Haq N. Crops Plants:Potential of food and food 

industry: New Crops for Food and Industry.1sted., Springer 
Netherlands:1989. pp.254. 

16. Kapoor LD. Ayurvedic Medicinal Plants:Handbook of Ayurvedic 

Medicinal Plants: Herbal Reference Library. CRC Press:2000. Pp.66. 
17. Yu ZA, Jingjing JA, Chengmei LB, Xiaoqin W, Ying ZA.  Isolation and 

purification of four flavone C-glycosides from antioxidant of bamboo 

leaves by macroporous resin column chromatography and preparative 
high-performance liquid chromatography. Food Chem.2008;107:1326–

1336. 

18. Sandhiya S, Ganesh MR,  Mohan KR, Govind PD, Identification of beta-
sitosterol and stigmasterol in Bambusa bambos (L.) Voss leaf extract 

using HPLC and its estrogenic effect in vitro. J Pharm Biomed 

Anal.2015;10:55-61. 
19. Nazreen S , Alam MS , Hamid H, Kaur G, Alam MM, Haider S, Shafi S, 

Ali M.  Phytochemical investigation of Bambusa arundinacea. 

Internationl Journal of Natural Product Science. 2011; 3: 1-7. 
20. Vanithakumari G, Manonayagi S, Padma S, Malini T. Antifertility effect 

of Bambusa arundznacea shoot extracts in male rats. J Ethnopharmacol. 

1989;25:173-180. 
21. Musa TY, Bimbo BB. Abortifacient potentials of the aqueous extract of 

Bambusa vulgaris leaves in pregnant Dutch rabbits.2009 Contraception; 

80:308–313. 
22. Muniappan M, Sundararaj T. Antiinflammatory and antiulcer activities of 

Bambusa arundinacea. J Ethnopharmacol.2003;88:161–167. 

23. Kumar SH, Raju MB, S.C. Dinda SC, Sahu S. Antihyperglycemic 
activity of Bambusa arundinacea. Rasayan j. chem.2012;5(1):112-116. 

24. Sravan PM, Venkateshwarlu G, Santhosha D, Ravinder N. Antdiabetic 

activity of Bambusa arundinaceae stem extracts on alloxan induced 
diabetic ratsJ. chem. biol. phys. sci.2012;2(2):832-835. 

25. Jaimik D, Pathak NL, Patel RG, Jivani NP, Patel LD, Chauhan V J. 
Ameliorative effect of Bambusa arundinacea against adjuvant arthritis-

with special reference to bone erosion and tropical splenomegaly. J. drug 

deliv. ther.2012; 2(3):141-145. 
26. Kumar SH, Raju MB, S.C. Dinda SC, Sahu S. Evaluation of 

Anthelmintic Activity of Bambusa Arundinacea. Asian J. Pharm. 

Tech.2012; 2(2): 62-63. 
27. Aakruti K, Swati D, Vilasrao K. Antihyperlipidemic activity of 

methanolic extract of leaves of Bambusa bambos druce against 

poloxamer-407 induced hyperlipidemia in rats. Int J Pharm Pharm 
Sci.2015; 7(2): 393-398. 

28. Sandhiya S, Subhasree N, Shivapriya S, Aruna A, Dubey GPIn vitro 

antioxidant and antimicrobial potential of Bambusa arundinacea (retz.) 
Willd.  Int J Pharm Pharm Sci.2013;5(2): 359-362. 

29. Kumar SR, Venkateshwar C, Samuel G, Gangadhar RS. Phytochemical 

Screening of some compounds from plant leaf extracts of Holoptelea 
integrifolia (Planch.) and Celestrus emarginata (Grah.) used by Gondu 

tribes at Adilabad District, Andhrapradesh, India. Int. j. eng. sci. 

invention res. dev. 2013;2(8):65-70. 
30. Yumnam RD, Pranab BM. In vitro antioxidant activity of ethanol and 

aqueous extracts of Eugenia operculata Roxb.J Pharm Biol Sci.2013; 

8(4): 95-100. 
31. Ravi NV, Kanchanlata S, Thankamani M. Phytochemical screening and 

in vitro antioxidant activity of Psidium guajava. Free Radicals and 

Antioxidants, 2012; 2(1): 31-36. 
32. Yen GC, Duh PD. Scavenging effect of methanolic extracts of peanut 

hulls on free-radical and active-oxygen species. J. Agric. Food Chem. 

1994; 42: 629–632. 
33. Yordabov ND, Christova AG. Quantitative spectrophotometric and EPR-

determination of 1,1-diphenyl-2-picryl-hydrazyl (DPPH). Fresen. J. Anal. 

Chem. 1997; 358: 610–613. 
34. Feldman DL, Mogelesky TC, Sharif R, Sawyer W, Jeune M. The in 

vitro and ex vivo antioxidant properties and hypolipidemic activity of 

CGP 2881. Atherosclerosis. 1999;144: 343-355. 
35. Oyaizu, M. Studies on products of browning reaction. Antioxidative 

activities of products of browning reaction prepared from glucosamine. 

Jpn. J. Nutr. Dietetics. 1986; 44: 307-315. 

36. Ling  S, Allix  H, David Q, Wang H, Min  L. Isolation and Primary 

Culture of Rat Hepatic Cells. J Vis Exp. 2012; 64(1): 4. 

37. Seglen, PO. Preparation of isolated rat liver cells. Methods Cell 

Biol.1976; 13:29-83  

38. Shah VA, M.B. Shah MB, Bhatt PA. Hepatoprotective activity of 

punarnavashtak kwath,   an Ayurvedic formulation, against CCl4-induced 
hepatotoxicity in rats and on the HepG 2 cell line .  Pharm. Biol. 2011; 

49(4):408-15.  

39. Irena M , Yulia B , Mark H, Theodore CI. Acetaminophen hepatotoxicity 
and mechanisms of its protection by N-acetylcysteine: a study of Hep3B 

cells. Exp Toxic Pathol. 2002; 53: 489–500. 

40. Irena M, Yulia B, Mark H,  Theodore CI. Involvement of the Multidrug 
Resistance P-Glycoprotein in Acetaminophen-Induced Toxicity in 

Hepatoma-Derived HepG2 and Hep3B Cells. Basic Clin Pharmacol 

Toxicol. 2006; 99: 213–224. 
41. Po JC, Chih HC, Jung K T, Kou TY. Ameliorative effects of D-

glucuronolactone on oxidative stress and inflammatory/fibrogenic 

responses in livers of thioacetamide-treated rats. J Funct Foods, 2015; 
14:154–162. 

42.  Soobrattee MA, Neergheen VS, Ramma AL, Bahorun OT.   Ramma. 

Phenolics as potential antioxidant therapeutic agents: mechanism and 
actions. Mutat. Res. Fundam. Mol, 2005; 579: 200-213. 

43. Geetha S, Sai-Ram M, Mongia SS, Singh. Ilavazhagan VG.Evaluation of 

antioxidant activity of leaf extract of sea buckthorn (Hippophae 
rhamnoidesL.) on chromium (VI) induced oxidative stress in albino rats 

J. Ethnopharmacol, 2003; 87: 247-251. 

44. Shimoi K, Masuda S, Shen B,  Furugori M,  Kinze N. Radioprotective 
effects of antioxidative plant flavonoids in mice. Mutat. Res. Fund. 

Mol,1996; 350:153-161. 

45. Badakhshan  MP   ,Subramanion LJ , Lachimanan  YL, Yeng C 
, Sreenivasan S Antioxidant activity of methanol extracts of different 

parts of Lantana camara. Asian Pac J Trop Biomed. 2012 ; 2(12): 960–

965. 
46. Nunes PX, Silva SF, Guedes RJ, Almeida S. Biological oxidations and 

antioxidant activity of natural products: Phytochemicals as nutraceuticals  

Global Approaches to Their Role in Nutrition and Health. InTech: 
2012.pp1-16. 

47. Halliwell B. Protection against tissue damage in vivo by desferrioxamine: 

what is its mechanism of action?  Free Radic. Biol. Med.1989; 7(6):645-
51. 

48. Gordon MH. The mechanism of antioxidant action in vit:. Food 

antioxidants. London: Elsevier Applied Science:1990. pp. 1-18. 
49. Chieli E, Malvaldi G. Role of the microsomal FAD-containing 

monooxygenase in the liver toxicity of thioacetamide S-oxide. 
Toxicology. 1984;31: 41–51. 

50. Hunter AL, Holscher MA, Neal RA. Thioacetamide induced hepatic 

necrosis: I. Involvement of the mixed-function oxidase enzyme system. J. 
Pharmacol. Exp. Thera. 1977;200: 439–448. 

 

 
HOW TO CITE THIS ARTICLE  

Chauhan KN, Shah B, Nivsarkar M, Mehta AA. Hepatoprotective activity of 

methanolic extract of young shoots of Bambusa arundinaceae in thioacetamide 

induced liver injury in rats. J Phytopharmacol 2017;6(2):140-148. 


