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ABSTRACT

Plant based products are currently used for different alignments with less side effects than the chemical derived drugs.
Plants are rich in secondary phytochemicals like polyphenols, flavonoids, terpenoids and tannins with lot of pharmacological
activities. In this work the hydroethanolic leaf extracts of Pergularia daemia and Terminalia catappa was subjected to silica
gel chromatography and gradually eluted with Hexane, Ethyl acetate, Ethanol, Methanol, Water. The column fractions were
collected form each plant extracts. The above fractions were used to study the hepatoprotective activities in cell line studies.
From MTT assay the Maximum cell viability was observed in two column fractions of Pergularia daemia and Terminalia
catappa. These fractions are used to study the invitro hepatoprotective activity in different concentrations. The selected
fractions were used to assessed the hepatoprotective in hepatocytes cell lines. Hepatoprotectivity was observed by cell
viability and SGOT and SGPT in different concentration of extracts.
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1. INTRODUCTION

The important bioactive constituents of plants are alkaloids, tannins, flavonoids and phenolic compounds'. Correlation
between the phytoconstituents and the bioactivity of plant is desirable to know for the synthesis of compounds with specific
activities to treat various health ailments and chronic diseases as well2.

In herbal medicine , whole or different plant parts like roots, bark sand leaves ,flowers, fruits and seeds are used as a herbal
formulations. Crude plant material are used to sustain wellbeing and vitality for different health issues 3. In Phytochemical,
the phyto was derived from the greek, it means plants. These are naturally acquiring biological active active compounds
with various health benefits and rich in micro and macronutrients®.

Secondary metabolites are used for defense pathway, provide physical appearance like color to the plants. They are play an
important role in signalling and regulation of primary metabolic pathways. Secondary metabolites are important compounds
produced in other metabolic pathways, these are not essential for the functioning of plants °. Alkaloids, terpenes, lignins,
flavonoids, curcumines and plant steroids, saponins, phenolic and glucosides are the secondary phytochemical constituents
present in the plants .

The root extracts of P. daemia studies represented the presence of lots of phytochemical constituents like alkaloids,
glycosides, steroids, flavonoids, saponins, terpenoids, tannins and phenolics compounds. These phytochemicals have
antioxidants activity to the prevents oxidative stress and reduced degenerative diseases. The alcohol extracts of Pergularia
daemia showed the sharp down of swelling of paw compared with standard. The reduction indicated the anti-inflammatory
activity owing the presence of steroids ®.
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The leaves of Terminalia catappa are enriched with different types of flavonoids, tannins, saponins and phytosterols. Due to
phytochemical constituent these leaves and barks are used in herbal medicines for different alignments. These leaves are
used as a antioxidant and anticlastogenic, liver diseases and antiplasmodium activities °.

T. catappa leaves have the capability to prevent LPO, formation of superoxide, and their free radical scavenging activity are
due the presence of tannin as a multiple antioxidant. Punicalin and punicalagin are the important phytochemicals with
effective antioxidant activities '°.

2. MATERIALS AND METHODS
Collection and authentication of plant specimens

The fully mature Pergularia daemia and Terminalia catappa (Red leaves) leaves were collected during August — September

2012 from south Poigainallur village in Nagapattinam district of Tamilnadu, India. The Pergularia daemia and Terminalia
catappa belonged to  Asclepiadaceac and Combretaceae family respectively. These specimens were identified and
authenticated by Dr. P. Jayaraman, Director of National Institute of Herbal Science ,Plant Anatomy Research Centre,
Chennai. The Voucher Specimen  of Pergularia daemia  was PARC/2013/2118 and Terminalia catappa was
PARC/2014/2063.

One kg of shade dried mature green and red leaves of Pergularia daemia and Terminalia catappa cut into small pieces and
grind in to powder and used for solvent extraction. The powder was extracted with 1:1 hydro ethanol for three days in rotatory
shaker at 100 rpm/min. Then the rotatory evaporator was used to distilled the solvents. The extraction steps was repeated
until the pale colour produced.

Column chromatography

The Hydro alcohol extract was subjected to column chromatography using different solvent systems (Hexane, Ethyl acetate,
Ethanol, Methanol and Distilled water) respectively. The fractions collected were pooled. Silica gel G (100-200 Mesh size)
was used as stationary phase. The selected column fractions of TCF 2,3,4 and PDF 1,2,3 were tested for their hepatic
cytotoxicity at 25,50,100,250,500 pg/ml on isolated rat hepatocytes. The selected extracts were dissolved in dimethyl
sulfoxide (DMSO) (sigma, USA) and used for MTT assay.

Procedure for MTT (3-(4,5— dimethyl -2-thiazolyl)-2,5-diphenyl — tetrazolium bromide) assay.

The cytotoxicity of sample on hepatocytes cells was determined by MTT assay''. The cells (1X10 3/well) were plated in
100ul of medium /well in 96 well plates. After 48 hours of incubation the cell reaches the confluence. Then, the cells were
incubated in the presence of various concentrations of plant extracts (Pergularia daemia and Terminalia catappa leaf
extracts) in 0.1% DMSO for 48 hours at 37 °C. After removal of the sample solution and washed with phosphate buffered
saline (pH 7.4), 20ul (0.5 mg /ml ) of 0.5% (3-(4,5 — dimethyl -2-thiazolyl) -2,5-diphenyl —tetrazolium bromide (MTT)
phosphate — buffered saline was added. After four hours incubation, 0.04 M HCI /Isopropanol was added. The viable cells
were determined by the absorbance at 570 nm with reference at 655 nm. The absorbance were measured with a microplate
reader (Bio-Rad Richman,CA), musing wells without samples as blank. All the experiments were performed in triplicate.
The effect of the sample on the proliferation of rat hepatocyte cells was expressed as the % cell viability, using following
formula:

% Cell viability = Asyo of treated cells / Asy of control cells X 100
Isolation of rat hepatocytes

The methods developed by Sarkar and Sil.,(2006) was used for the isolation of hepatocytes with slight modifications'2. The
liver was isolated under aseptic conditions and placed in HEPES (N-2-Hydroxyethyl piperazine-N-2-ethanesulphonic acid)
buffer I containing HEPES (0.01M), NaCl (0.142M), and KCI (0.0067 M), and 0.5% collagenase type IV, pH 7.6 for about
45 minutes at 37°C in an incubator with constant shaking. Hepatocytes were obtained after filtration and cold centrifugation
(4°C, 200 rpm /2 minutes for 3 times) and suspended in HEPES buffer.

Primary culture of rat hepatocytes

The method of Tingstrom and obrink (1989) with slight modification was used for the primary culturing of rat hepatocytes
13, The freshly isolated viable hepatocytes were suspended in RPMI culture medium supplemented with calf serum (10%),
HEPES and gentamicin (1pg/ml). These cells (1-1.2 X10 %ml) were then seeded into culture bottles and incubated at 37°C
in atmosphere of 5% CO,.

Preparation of rosewell park memorial institute medium (RPMI)

The powdered medium (RPMI) was dissolved in 900 ml of sterile Millipore water in an autoclaved glass conical flask under
sterile condition. The antibiotics were added and stirred well with 3.7 gm of sodium carbonate until it gets dissolved
completely. 10% calf serum was add and mixed well. The liquid was slowly poured into the upper portion of a media
sterilization unit and filtered through a 0.2y filter under negative pressure. The medium was immediately stored at 4 °C.
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Hepatoprotective Activity

Twenty four hours after the establishment of the monolayers of hepatocytes, the medium was decanted and the culture was
washed with HEPES buffer I and finally the hepatocytes were suspended in Buffer 1. The hepatic cytotoxicity was induced
with carbon tetrachloride (0.1N) ', Triplicate hepatocyte suspensions (0.1 ml) from different cultures were distributed into
various culture tubes labelled as control, toxicant, standard (silymarin + toxicant) and test (test sample + toxicant). The
control group received 0.1 ml of vehicle (30% DMSO) and toxicant groups received 0.1 ml of carbon tetrachloride, while
the test groups received 0.1 ml of respective test solutions (25,50,100,200,250 pg/ml) followed by 0.1 ml (0.1N) of
hepatotoxin. The standard groups received 0.1 ml of silymarin solution (250 pg/ml) followed by hepatotoxin. The content of
the culture tubes are made up to 1 ml with HEPES buffer I. The contents of all the tubes were mixed well and incubated in a
CO; incubator for 24 h at 37°C. In test and standard the hepatocytes were pre incubated with respective solutions for 30 min
and then exposed to hepatotoxin. After incubation hepatocyte suspensions were collected to assess cell damage. Cell viability
was evaluated by MTT assay. Hepatocytes suspensions were centrifuged at 200 rpm. The leakage of the enzymes GOT, GPT
were determined from the supernatant.

Data analysis

The Percentage of cell viability are reported as mean + standard deviation of three independent experiments.

3. RESULTS AND DISCUSSION
In vitro cytotoxicity potential of the selected leaf extracts.

MTT assay was the most sensitive method for detecting cytotoxic events, MTT assay is mainly based on mitochondrial
respiratory activity or on the enzymatic conversion of MTT in the mitochondria. It is thought that the inhibition of the
mitochondrial respiration induces active oxygen related cell death. Reactive oxygen species can be generated within the
mitochondria which can also damage mitochondrial components '°.

Cell cultures derived from human and animals have been used during past 30 years for determination of cytotoxicity effect
caused by dental materials. Permanent cell lines and primary cells have been used as a model '°.

In the present study the cell viability of different column fraction of PD and TC leaf extracts at different concentrations
(25,50,100,200,250,500 pg/ml) were represented in Figure -1. The percentage of viability of different column fractions of
hydroethanolic extracts of PD (PDF - 1,2,3) and TC (TCF -2,3,4) was increased from higher to lower concentration. The rat
hepatocytes experienced significant increase in cell viability in PDF2 and TCF4 than the other fractions. The % viability of
PDF ranges from 95.18 + 0.15, 93.59 + 0.12, 89.88 + 0.10 and 86 + 0.18, 77.4 + 0.03, 67.62 + 0.05 and TCF range were
99.66 = 0.11, 93.89 + 0.14, 89.53 + 0.27 and 82.46 + 0.10, 76.7 2 + 0.10, 64.44 + 0.11 respectively at 25 to 500pg/ml
concentration of fractions.

From MTT assay the Maximum cell viability was observed in PDF-2 and TCF- 4 column fractions of Pergularia daemia
and Terminalia catappa. These fractions are used to study the invitro hepatoprotectivity.

Figure 1 :Impact of HAEPD and HAETC on cell viability
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Hepatoprotective effects in freshly isolated rat hepatocyte cells

Isolated hepatocytes have been extensively used to characterize the metabolism of Xenobiotics. They offer the possibility of
analyzing the pathways of metabolism in a model system under different conditions where largely maintaining the cell
integrity and the intra cellular inter relationship between enzyme systems and cofactors 7.
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The biochemical mechanism involved in the development of CCl4 hepatotoxicity has long been investigated & it is now
generally believed that the formation of reactive trichloromethyl radicals (CCl3) from CCls by CYP 450 is a crucial factor in
the pathogenesis of CCly hepatotoxicity '3, In the presence of oxygen, CCl; is quickly transformed into trichloromethyl
peroxy radicals (CCl30;), CCI30; binds covalently to cellular proteins or lipids and initiates the lipid peroxidation in  the
cellular membrane !°. This results in the leakage of cellular enzymes (LDH, GPT and GOT ) and finally cellular apoptosis
and necrosis 2. Therefore, cell viability and leakage of cytosolic enzymes (LDH, GPT and GOT) have been frequently used
to assess the CCly hepatotoxicity 2.

In recent years, natural antioxidants, especially those in natural food or medicinal plants, draw attention of many researchers
for the compounds that may be daily consumed and have many health functions. It was found in many studies that
polyphenols exhibits some helpful biological effects such as antioxidative, anticarcinogenic, antihepatotoxic, antiischamic,
antiallergic, antiulcerative and anti-inflammatory activities 22,

The hepatoprotective effects of hydroalcoholic extracts of Pergularia daemia and Terminalia catappa on freshly isolated rat
hepatocytes intoxicated with CClys are recorded in Figure-2,3,4,5. A significant increase in the levels of SGOT, SGPT (p
<0.001) and a significant (p < 0.001) reduction in the cell viability percentage were observed in hepatocytes exposed to CCly
when compared to normal hepatocytes (Figure-3).

The cells treated along with the hydroethanol extract of Pergularia daemia and Terminalia catappa showed a significant (p
< 0.001) restoration of the altered biochemical parameters (SGOT, SGPT) towards the normal level when compared to CCly
treated group. The percentage viability of hepatocytes of the above extracts showed increased significantly from lower to
higher concentration of column fractions when compared to CCl, intoxicated hepatocyte cells as shown in figure 4 and 5.

CCl4 produces decrease in adhesive interaction of cellular surface in area of simple connection that lead to increase deformity
of hepatocytes surface leading to decrease viability percentage and increase leakage of intracellular enzymes 3. Dvorak et
al., (2003)2* explained the Cytotoxicity and cytoprotective were determined by assessing of cell viability, cytosolic enzymes
leakage (AST, ALT, LDH, GSH) in to the culture medium.

Suresh kumar S,V and Mishra S.H.,(2008) reported the hepatoprotective effect of acetone and ethanol sub fraction obtained
from total ethanol extract of Pergularia daemia , using CCls-induced toxicity in primary cultured rat hepatocytes 4. In vitro
activity was assessed by determining the change in hepatocyte viability and other biochemical parameters such as AST, ALT
and total protein. Acetone and ethanol sub fractions showed significant protective effect by restoring altered parameters in
the selected in vitro model. The flavonoids present in acetone and ethanol sub fractions of total alcohol extract from P.
daemia may be responsible for its significant hepatoprotective properties.

Tang XH, et al.,(2003) stated that the 7. catappa inhibits the overexpression of interleukin-6 (IL-6) gene in the liver of
Chemokine (C-C motif) ligand 4 (CCls) induced mice and the alanine aminotransferase (ALT) activity is reversed 5.
Also, histological alterations such as the infiltration of several inflammatory cells and hepatocyte swelling in injured
mice are efficiently reduced by the pretreatment of T.catappa.

Similar pattern of results was obtained when CCly intoxicated hepatocytes were treated with the silymarin. In the
present study the hepatoprotective effects of Hydro ethanol extract of Pergularia daemia and Terminalia catappa was
observed at 25 to 250 pg/ml concentration when compared to the standards.

In the present study the toxic effect of CCls on cell membrane integrity was indicated by a significant decrease in the viability
% of isolated rat hepatocytes and a significant increase in the leakage of intracellular enzymes (AST, ALT) in to culture
medium. These results are in agreement with reports of Park et al .,(2008) 2°, Xu et al., (2007) 7.

Figure 2 : Hepatoprotectivity and viability % of hepatocytes treated with PDF-2 and TCF- 4.
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Values are expressed as mean + SD.

Group— I : Control hepatocyte cells, Group — II : CCls treated hepatocytes,
Group — III : CClstreated hepatocytes + silymarin (250pg/ml) ,

Group — IV : CClstreated hepatocytes + 25 pg/ml of PDF2, TCF4.

Group— V : CClstreated hepatocytes + 50 pg/ml of PDF2,TCF4.

Group — VI : CClstreated hepatocytes + 100 ng/ml of PDF2, TCF4.

Group — VII : CClstreated hepatocytes + 200 pg/ml of PDF2, TCF4.

Group — VIII : CCl4 treated hepatocytes + 250 pg/ml of PDF2, TCF4.
Statistical Significance : * p< 0.001,** p<0.01 and *** p<0.05, NS —Non-significant.
a - Comparison between group I with other groups.

b - Comparison between group II and III, IV,V,VL,VIL VIIIL.

Figure 3: HEPATOPROTECTIVE POTENTIAL OF HAEPD AND HAETC ON HEPATOCYTES
(Magnification 40X)

A. Control

B. .CCls Treated hepatocytes

D. CCls+ 25 pg/ml of PDF-2
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G. CCls+200 pg/ml of PDF-2

H. CCl4 + 250 pg/ml of PDF-2

I. CCLs + 25 pg/ml of TCF-4
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Figure 4 & 5: Leakage of SGOT and SGPT on PDF -2 and TCF - 4 treated hepatocytes

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 26s
pg- 1086



Vijaya Packiriswamy, Indumathi Parameswaran, Vijayalakshmi Krishnamurthi

100
@ Control

80 @ ccl,

& - 0 CCl, + Silymarin (100ug /ml)
o' 4 @ ccl,, 25ug /ml

) e N W CCl+ S0ug il

a'bt @ ccly+100 pg Iml

@ CCl, + 200 g /ml

0 cCl, + 250, Iml

SGOT IU/ml

20

-
=3
=3

@ Control

@ ccl,

0 ccl + Silymarin (100pg /mi)
y R a @ ccl,, 259 ml

g @ CCl,+ 50ug /ml

av [0 CCly+100 ug fml

@ cCl, + 200 pg /ml

0 cCl, + 250 ml

SGPT IU/ ml
ESS £=23 =3

~
=3

Values are expressed as mean + SD.

Statistical Significance : * p< 0.001,** p<0.01 and *** p<0.05, NS —Non-significant.
a - Comparison between group I with other groups .

b - Comparison between group II and III, IV, V, VI, VII, VIIIL

The HAEPD and HAETC have several phytochemicals like Genistein ,a —carotene, 6-hydroxy isoflavone, 7 hydroxy
3’,4’methylene dioxy isoflavone , biochanin A, apigenin -6 - Cglucoside. The peak area percentage was higher for 4°,5,7
trihydroxy isoflavone (Genistein) in Pergularia daemia (37.46%) and Terminalia catappa (33.11%). Genistein posses
antioxidant (Cai Q and Wei H.,1996) 28, antimicrobial (Ulanowska, et al., 2006) ¥, anti-inflammatory (Verdrengh M, et al
.,2003) 3% | hepatoprotective (Matsuda, et al.,2004) 3" | anti hypercholestermic (Suthar AC, et al.,2001) activities *2. These
phytoconstituents were responsible for hepatoprotective activity against CCls induced rat hepatocytes. This study shows that
the both the selected extract posses in vitro hepatoprotectivity against CCls induced hepatocytes.

4. CONCLUSIONS

The major phytochemical constituents like Genistein, a —carotene, 6-hydroxy isoflavone, 7 hydroxy 3’,4’methylene dioxy
isoflavone, biochanin A, apigenin -6 — Cglucoside with antioxidant and anti inflammatory activities. These secondary
metabolites may play an important role in reduction of CCL4 induced liver toxicity in rat hepatocytes cells.
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