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ABSTRACT  

The aim of the present study was to assess the amount of oxidative stress, the activities 

and levels of antioxidants by the extracts of Toddalia asiatica in the presence and absence of 

oxidative stress. To evaluate the antioxidant status of ethanolic extract of Toddalia asiatica 

leaves (EETAL) using mammalian liver slice techniques in in vivo simulated in vitro model. 

Antioxidant activity of T. asiatica was studied against H2O2 induced free radicals in goat liver. 

Administration of H2O2 Showed significant decline in the levels of antioxidant enzymes in liver 

homogenate. Pretreatment with T. asiatica leaf extract had significant protection in those levels 

within normal range. The effect of the leaf extract on the oxidant stress induced in in vitro 

systems, which simulated in vivo conditions, were studied. This study was done to confirm the 

antioxidant status of the leaves of Toddalia asiatica using precision-cut goat liver slices as an in 

vitro model. Th activity of enzymic and non-enzymic antioxidants were found to increase upon 

treatment with the ethanolic extract of the leaves of Toddalia asiatica. 

Keywords: Toddalia asiatica, Liver slice technique, Oxidative stress , Antioxidants, Free 

Radicals, Hanks Balanced Salt Solution (HBSS). 
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INTRODUCTION  

  Medicinal plants act as raw material base for the elaboration of more complex semi-

synthetic chemical compounds. Many of these isolations from the medicinal plants are based on 

the uses of the agents in traditional medicine. During the last few decades, there has been an 

increasing interest in the study of medicinal plants and their traditional uses1. There has been 

resurgence in the consumption and demand of medicinal plants. Traditional medical knowledge 

of medicinal plants and their use by indigenous cultures are not only useful for the conservation 

of cultural traditions and biodiversity but also for community healthcare and drug development 

in the future. Now there is a growing interest in correlating each phytochemical constituent of a 

plant with its pharmacological activity[2]. The biologically active compounds like alkaloids, 

flavonoids, tannins and phenolic compounds are the main reason for the medicinal value of 

plants that produce a definite physiological action on the body if it is administered3.Medicinal 

plants are natural sources, yielding valuable herbal products, which are often used in the 

treatment of various [4] ailments . Medicinal plants have been traditionally used in the treatment 

of several human diseases and their pharmacologic and therapeutic properties have been 

attributed to different chemical constituents isolated from crude extracts. Of particular 

importance, chemical constituents with antioxidant activity can be found at high concentrations 

in plants and can be responsible for their preventive effects in various degenerative diseases 

including  cancer, neurological and cardiovascular diseases. Thus the antioxidant properties of 

plants have a full range of perspective[5]  applications in human healthcare. The interest in 

medicinal plants has increased together with the number of investigations into their biological 

effects on human [6] beings and animals. The medicinal plants are used in traditional[7]  

treatments to cure variety of diseases for thousands of years . The production and processing of 

medicinal plants offers the possibility of fundamentally upgrading the lives and well-being of 

people in[8] rural regions In the human body, reactive Oxygen species(ROS) can be neutralized 

by antioxidant enzymes and antioxidant compounds [9]. Oxidative stress occurs when the 

production of ROS overrides the antioxidant capacity in the target cell resulting in the damage of 

macromolecules such as lipids, nucleic acids and proteins causing alterations in the target cell 

function and leading to cell [10] death . Oxidative stress significantly impacts multiple cellular 

pathways that can lead to the initiation and progression of varied [11] disorders throughout the 

body Precision-cut liver slices have proven useful for several pharmacological and toxicological 
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investigations.  Liver was the organ of choice because it is the metabolic organ and is responsible 

for the metabolic clearance of many xenobiotics. Liver slices are a microcosm of the intact liver 

and therefore it is an in vitro technique that offers the advantages of in vivo situation and hence is 

a more suitable model for the experimental analysis of [12] antioxidant protection studies. 

Precision-cut liver slices are described as a valuable tool for in vitro metabolism studies of 

potential drug candidates. Some papers have demonstrated successful cryopreservation 

conditions for liver slices, facilitating a [13] broader and more efficient use of the tissue. 

Therefore, the present study focused on evaluating the antioxidant status of oxidatively stressed 

goat liver slices in the presence and the absence of ethanolic leaf extract of Toddalia asiatica.  

MATERIALS AND METHODS  

Preparation of the extracts 

The plant, Toddalia  asiatica (l.) Lam., were collected from NC division, Coonoor at 

Nilgiri district, Tamilnadu, India. The specimen sample was identified and authenticated by 

Dr.M.Palanisamy, Scientist ‘D’-In-Charge, Botanical Survey of India, Southern Regional Centre, 

Coimbatore-641 003, Tamilnadu, India. The identification No. BSI/SRC/5/23/2017/Tech. 677. 

Fresh leaves of T. asiatica, were collected during march for preparation of the ethanolic leaf 

extract, washed in tap water, rinsed with distilled water, the leaves were then shade dried for 

about 1week and crushed into a coarse powder using a blender, two hundred gram of the coarse 

powder was kept soaked in ethanol (1L,95%) for 3 days with occasional shaking, then filtered 

using  filter paper. Finally, the filterate was evaporated to dryness under reduced pressure using 

rotary evaporator and then stored until use. 

Preparation of goat liver homogenate  

The goat liver was selected as the mammalian tissue to determine the antioxidant effect 

of ethanol extract in the presence and absence of the standard oxidizing compound (H2O2). The 

dose of H2O2 used was the same as the level used in vivo studies by intraperitonial 

administration (2ml/kg) tissue). The fresh liver was collected from local slaughter house 

immediately after the sacrifice of the animal. The tissue was quickly plunged into cold sterile 

Hanks balanced salt solution (HBSS) buffer and maintained at 40• C. very thin ( ᵙ 1mm) slices of 

the tissues were cut by using the sterile scalpel and tissue (250 mg) was taken in 1.0 ml of sterile 

HBBS, in broad, flat bottomed flasks. The necessary compounds (H2O2 and ethanol extract) 
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were added and incubated at 37• C for one hour with mild shaking. Appropriate control groups 

were also set up. The standard oxidant H2O2 was used at a concentration of 2 ml/kg tissue. After 

the incubation period, the tissues were homogenized in the same aliquot of the HBSS buffer 

using a Teflon homogenizer and centrifuged to remove the debris. The supernatant was then used 

for the estimation of various parameters to assess the antioxidant potential. The following groups 

were set up for assay of antioxidants. 

Parameters analysed  

The antioxidant effect of T. asiatica leaves was assessed by analyzing activities of 

enzymic antioxidants and the levels of non-enzymic antioxidants.  

Experimental Design 

Group I- Control 

Group II- H2O2 induced (2 ml / kg tissue) 

Group III-H2O2 induced + Treatment with EETAL at 20 mg (20 μl) per ml of HBSS 

Group IV-H2O2 induced + Treatment with at 20 mg (20 μl) Silver nanoparticle synthesized plant 

extract  (SEETAL ) per ml of HBSS 

GroupV - H2O2 induced +Treatment with Quercetin at 70 mg /kg tissue 

Analysis of antioxidant status 

The homogenized liver tissues were used for the analysis of antioxidant enzymes such as 

superoxide dismutase (SOD) (Das et al., 2000), catalase (CAT) (Sinha, 1972), glutathione 

peroxidase (GPx) (Rotruck et al., 1973), glutathione transferase (GST) (Mannervik, 1985), 

glucose -6 – phosphate dehydrogenase (G-6-PD) (Balinsky and Bernstein, 1963), reduced 

glutathione (GSH) (Moron et al., 1979), vitamin C (Omaye et al., 1979), vitamin E (Rosenberg, 

1992), lipid perooxidation (LPO) (Niehius and Samuelsson, 1968) and protein (Lowry et al., 

1957). 

Statistical Analysis 

Values were expressed as mean ± SD. Statistical difference in mean was analyzed using 

one way analyzed using one way ANOVA and followed by least significance difference 

comparison tests (LSD). P< 0.05 was considered statistically significant. 

 

RESULTS 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 67



Enzymic and non-enzymic antioxidants 

The activities of enzymic and non- enzymic antioxidants in the liver slices exposed to 

H2O2 and treated with T. asiatica leaf extract are represented in Table 1 and Table 2. The results 

of the present study showed that, exposure to H2O2 showed a significant (p < 0.05) depletion of 

superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione-s-

transferase (GST) and glucose 6-phosphate dehydrogenase (G6PD) activity. Treatment with 

ethanolic leaf extract of T. asiatica exerted a momentous increase in all the enzymic antioxidants 

when compared to H2O2 induced group. 

Lipid Peroxidation 

The level of LPO on H2O2 induced tissue homogenate is represented in Figure 1. 

 

 Effect of ethanolic leaf extract of T. asiatica on lipid peroxidation in liver slices of control 

and experimental groups 

 

 

 

          GROUPS 

Values are expressed as mean ± SD (n=3) 

 

Comparison between the groups 

a: statistically significant (p < 0.05) compared with control 

b: statistically significant (p < 0.05) compared with H2O2 induced group. 
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Significantly elevated levels of lipid peroxidation were observed in H2O2 battered goat liver 

slices. Exposure of ethanol leaf extract of T. asiatica maintained the level of MDA formed. The 

ethanol extract of the Piper trioicum Roxb. and Physalis minima L. has been shown to suppress 

lipid peroxidation in goat liver homogenate reported by Dinakaran et al., (2011). This supportive 

study is in accordance with our reports indicating the protective effect of T. asiatica leaves 

extract against H2O2 induced oxidative stress. The results showed that the ethanol leaf extract of 

T. asiatica possesses inhibition of lipid peroxidation and effective antioxidant activity. It 

improves the antioxidant position in the goat liver slices exposed to oxidative stress. Significant 

antioxidant potential experimental in this study may be due to the increased availability of 

antioxidants which may be rendere by the secondary metabolites present in T. asiatica leaves. 

 

Table 1. Effect of ethanolic extract of T. asiatica  leaves on enzymic antioxidants in liver 

slices of control and experimental groups 

 

GROUPS SOD CAT GPx GST G-6-PD 

GPI 11.74±0.02 28.16±0.02 18.38±0.02 5.39±0.02 3.35±0.02 

GPII 6.76±0.06a  9.27±0.04a 20.2±0.09a 2.34±0.07a 0.91±0.05a 

GPIII 10.27±0.02b 26.35±0.03b 17.31±0.02b 5.11±0.03b 2.71±0.02b 

GPIV 10.27±0.01b 25.18±0.02b 17.41±0.02b 5.29±0.02b 2.77±0.03b 

GPV 10.42±0.03 26.36±0.02 18.16±0.02 5.46±0.04 2.8±0.03 

 

Values are expressed as mean ± SD (n=3) 

Comparison between the groups 
a: statistically significant (p < 0.05) compared with control 
b: statistically significant (p < 0.05) compared with H2O2 induced group 
Units: SOD - 50 % inhibition of nitrite formation / min / mg protein; CAT - μmoles of H2O2 d 
ecomposed / min / mg protein; GPx - μg of glutathione utilized / min / mg protein; GST – 
μmoles of CDNB conjucated / min / mg protein; G6PD - 0.01 OD change / min / mg protein. 
 

 

 

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 69



 

 

 

 

Table 2. Effect of ethanolic leaf extract of T. asiatica on non-enzymic antioxidants in liver 

slices of control and experimental groups 

GROUPS GSH Vitamin - C Vitamin-E 

GPI 42.71±0.02 18.81±0.02 22.36±0.02 

GPII 29.45±0.09a 13.88±0.07a 15.68±0.07a 

GPIII 37.49±0.02b 17.62±0.02b 20.78±0.03b 

GPIV 38.06±0.02b 17.61±0.02b 20.71±0.02b 

GPV 38.26±0.02 18.11±0.02 21.06±0.02 

 

Values are expressed as mean ± SD (n=3) 
 
Comparison between the groups 
a: statistically significant (p < 0.05) compared with control 
b: statistically significant (p < 0.05) compared with H2O2 induced group 
Units: GSH-μg / g tissue; Vitamin - C- μg / g tissue; Vitamin - E- μg / g tissue. 

 

The above finding  impressively deserve quicker notice to this plant for the advance of drugs to 

treat various complications initiate by free radicals. 

 

DISCUSSION 

Precision-cut liver slices are described as a valuable realize for in vitro metabolism 

studies of future drug candidates. In the present study, by employing the precision-cut liver slices 

generated from goat liver as a tool, the protective effects of the T. asiatica leaves in vitro against 

hydrogen peroxide-induced oxidative stress was evaluated. Enzymic and non-enzymic 

antioxidants were assessed in the liver slices subjected to oxidative stress in the presence and the 

absence of the leaf extracts. SOD activity of the liver slices decreased considerably on exposure 

to H2O2 Treatment with leaf extract significantly improved the activity compared to control. 

Previous studies revealed that Ososma armeniacum root extract exhibited antioxidant mechanism 

by increasing SOD level and inhibited oxidant mechanism in ethanol [14] induced rat stomach 
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tissue . Similarly green tea extract ameliorates gentamycin elicited nephrotoxicity and oxidative 

damage in rat renal tissue by improving activity of enzymic [15] antioxidants like superoxide 

dismutase and catalase. Previous studies have shown that the methanolic extract of Nelumbo 

nucifera inhibits H2O2induced damage on fatty acid [16] peroxidation and plasmid DNA 

damage in Swiss albino mice These supportive studies are in accordance with our reports 

indicating the protective effect of T. asiatica leaf extracts against oxidant induced damage. The 

goat liver slices treated with the ethanolic extract of T. asiatica leaves showed a significant 

increase in catalase activity, compared to untreated control. Hydrogen peroxide caused a 

considerable decrease in the SOD activity. The co-treatment with the ethanolic extract resulted in 

a significant increase compared The peroxidase activity in the H2O2treated liver slices decreased 

compared to the untreated control. The toxic effect of H2O2 negated by the concordant treatment 

with T. asiatica leaf extracts. The leaf extracts, by themselves, significantly increased the 

peroxidase activity compared to control. Previous study revealed that powder of selenium 

enriched green tea was able to enhance peroxidase and superoxide dismutase activity in blood 

[17] serum and liver . The activities of GST decreased upon exposure to H2O2 . Treatment with 

the ethanolic extract of T. asiatica  leaves caused an increase in GST activity over the control. It 

also caused the reversal of the decrease caused by H2O2 in GST activity, to a considerable  

extent. Previous studies indicate that the GSTs are active in the detoxification of numerous 

products, including reactive oxidant damage to DNA and lipids, such as organic epoxides, lipid 

[18]. hydroperoxides and unsaturated aldehydes The goat liver homogenate when treated with 

hydrogen peroxide showed a slight decrease in the levels of vitamin E. This depleting effect was 

counteracted by the co-treatment with the leaf extracts. The vitamin E levels showed a 

significant increase in the ethanolic extract treated groups. It is, thus, conceivable from the 

results, that the treatment with the leaf extracts of T. asiatica can improve the vitamin E status in 

the liver, thereby preventing H2O2 induced damages.It has been reported that that pre-treatment 

with vitamin E to NDEA induced rats provide protection against[19] oxidative stress in liver 

caused by the carcinogen . In line with these reports; it is conceivable that the T. asiatica leaf 

extracts can render protection to the membranes by increasing the levels of vitamin E, the major 

antioxidant present in the membrane. Yousef et al., 20 have reported that grape seed 

proanthocyanidin extract significantly elevated the hepatic GST activity during cisplatin 

intoxication. Kundu et al., 21 demonstrated that the methanol aqueous fraction of Cajanus cajan 
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leaf extract could prevent the chronically treated alcohol induced rat liver damage by augmenting 

the antioxidant enzyme activities. The administration of T. asiatica extracts in the present 

study,improved the glutathione-s-transferase (GST) activities from the effect of the oxidant 

stabbing.This observation shows that the leaf extracts are effective in ensuring GSH homeostasis 

in the cell, as GR replenishes GSH (reduced) from GSSG (oxidized). GSH, apart from being a 

strong antioxidant by itself also acts as a substrate for antioxidant enzymes like glutathione 

peroxidase (GPx) and GST. The ethanol extract of the Piper trioicum Roxb. and Physalis minima 

L. has been shown to suppress lipid peroxidation in goat liver homogenate reported by Dinakaran 

et al.,22. In the present study too, the extracts of  T. asiatica inhibited lipid peroxidation. 

Vitamin-C or L-ascorbate is an essential nutrient for a large number of higher primate species, a 

small number of other mammalian species, a few species of birds and some fish. The presence of 

ascorbate is required for a range of essential metabolic reactions in all animals and plants. In 

living organism ascorbate is an antioxidant, since it protects the body against oxidative stress and 

it is a cofactor in several vital enzymatic reactions24. The Casearia esculenta root extract 

improved the levels of Vitamin C, vitamin E and GSH of the liver and kidney of streptozotocin 

diabetic rats25. The recovery towards normalization of these enzyme caused by plant treatment 

was almost similar to that caused by rutin. These supportive studies are in accordance with our 

reports indicating the protective effect of T. asiatica  extract against H2O2 induced oxidative 

stress.  

 

CONCLUSION: 

Our outcome express that the leaf extracts of T. asiatica can develop the antioxidant 

status in the goat liver slices exposed in vitro to oxidative stress. Since the model was 

suspiciously designed to simulate in vivo conditions, it is perceivable that the special effects also 

occur in the intact system. Increased activity of antioxidant enzymes experimental in this study 

may be due to the amplified availability of antioxidants from T. asiatica .  
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