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ABSTRACT

This research is aimed to investigate the cardiatgetive effect of amylase. Doxorubicn was useddace toxicity
in H9C2 (cardiomyoblast) Cells and were expose®.25 to 100 pg/ml of amylase from Aspergillus nigfter
treatment the percentage of cell viability was g&ddy cytotoxicity assay by direct microscopicasbation and by
MTT method. The obtained results showed that amdagificantly increased the percentage of celbility in a
concentration dependent manner. Concentration gi&®nl of amylase shows moderate activity wher@@s.d/ml
was found to have potent activity. Cell viabilityga25, 12.5, 25, 50 and 100 pg/ml was recorded2ag, 48.5, 50.7,
60.8 and 62.4% respectively by MTT assay. The iataled that the treatment with amylase inducdidviability.
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INTRODUCTION

Alpha amylases are extracellular enzymes that mrahdoleave thec 1, 4 - linkage between adjacent glucose units
in the linear amylose chain and ultimately genegiteeose, maltose and maltotriose unitsBfudies on fungal
amylases especiallkspergillus nigerthas been concentrated because of their ubiquitatitsenand non-fastidious
nutritional requirement [2]. Enzymes such as amggdaand proteases are widely used in industry fonthAnufacture
of pharmaceuticals, foods, beverages and confeniis as well as in textile and leather processamgl waste
water treatment [3-5]. Amylases are important ereynemployed in the starch processing industriestter
hydrolysis of polysaccharides such as starch iimtgple sugar constituent [6-8]. Nowadays, the neweptial of
using microorganism as biotechnological source rafustrially relevant enzymes has stimulated inteies
exploration of extracellular enzymatic activitias $everal microorganisms [9Qspergillus nigerwas produced
more amylase yield on agricultural waste. Sincecafjural waste is very cheap, easily availablersedrom mill
factories and more suited for solid state cultmatof Aspergillus nigerfor amylase production [6]. Usability of
waste loquat kernels as substrate in microbialoalimedia for the production efamylase was investigated for the
first time in the present study [10]. Amylases aydrolytic enzymes that stand out as a class ofreeg which are
of useful applications in the brewing, textile, elgient and pharmaceutical industries [11, 12]. &toee, the present
study focus to screen fungal strains for amylasedyction and its cardio protective effect on H9C2
(cardiomyoblast) Cells.
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MATERIALS AND METHODS

Sample collection
Three water samples were collected from differéstgs in Kanyakumari District. Samples were collddn sterile
plastic sampling containers and transferred tdaheratory for fungal isolation.

Isolation of fungal strains

The fungi were isolated by serial dilution methadwhich isolates of fungi were obtained by seri#tébn [13].
1ml of collected water sample was taken and selilation was made up to FOusing sterile saline water and
agitated with the vortex at maximum speed. An atquf 0.1 ml of each dilution from F0to 10° was taken and
spread evenly over the surface of Potato dextrgse @DA) medium. The inoculated plates were intedbaat
room temperature for 3-5 days and observed fordLggpwth.

Screening of Fungal Isolates for Amylase Production

All the four fungal isolates were screened for aamsgl production efficiency in starch agar media aisiny the
following in g/ L. yeast extract 1.5, peptone G&¢dium chloride 1.5, starch 10, agar 15, and pHAll@he isolates
were streaked centrally on sterile solidified dtaagar plates and incubated at 28°C for 3-5daysr #iat all the
plates along with control were flooded with iodiaxed observed for zone of hydrolysis. The best aseyfaoducers
were selected based on the zone of clearance addarsenzyme production.

Production of amylase

Production of amylase was carried out in Erlenmélgesks using jack fruit seed powder as substrates starch
powder was used as control. For this productiom1@f powdered jackfruit seed was taken in 250 @Kk and
moistened with nearly 50 ml of MSM containing tleldwing in gm/L (0.8 g NaCl, 0.8 g KCI, 0.1 gaCl , 2.0g
NaHPq, 0.2g MgSaq, 0.1 g FeSg 8.0g Glucose, 2.0 g N@I, pH 6.2). Flasks were autoclaved, cooled to room
temperature, inoculated with 1ml fungal spore sosjp and incubated at 28°C for 5 -7 days.

Extraction of Crude Enzyme

Crude enzyme was extracted from fermented mediadiojng 100 ml of 100 mM Tris buffer pH 6.2, agitatithe
flask in shaker at 180 rpm for 1hour, the mixturasviiltered through cheese cloth and centrifuge8080 rpm at
4°C for 5 min. The supernatant was collected anddteas crude enzyme [14].

Estimation of protein
The protein concentration of the enzyme was eséichay Lowry et al., [15].

Purification of amylase

The crude enzyme suspensions were precipitatedmbgomium sulphate (75%). Purification using ammonium
sulphate (% w/v) at 60, 80 and 100 on amylase eezfnom Aspergillus nigerstrain was reported [16]. The
precipitate was collected by centrifuging at 80@®MRfor 20 min and resuspended in 100mM Tris bufidr6.2. It
was dialysed against the same buffer and freeeel dfihe concentrated sample was passed througla&epls-50
column and eluted with the same buffer with thevflate of 15 ml/ hours [17].

Molecular weight determination
The molecular mass of amylase was analysed by 10%tamide gel electrophoresis. The proteins wesaalized
using coommassie blue and the molecular weightdetesrmined by comparing with molecular weight maske

In vitro cardio-protective determination by MTT assay

H9C2 (cardiomyoblast cell line) was initially praed from National Centre for Cell Sciences (NCG3)ne, India
and maintained Dulbecos modified Eagles mediunbeGilnvitrogen). The cell line was cultured & énf tissue
culture flask with DMEM supplemented with 10% FBSglutamine, sodium bicarbonate and antibiotic ol
containing: Penicillin (100U/ml), Streptomycin (30§/ml), and Amphotericin B (2.5ug/ml). Cultured Ickhes

were kept at 37°C in a humidified 5% g¢®cubator (NBS Eppendorf, Germany). The viability cells were
evaluated by direct observation of cells by Invepbase contrast microscope and followed by MT Byassethod.
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Cells seeding in 96 well plate:

Two days old confluent monolayer of cells were sipfized and the cells were suspended in 10% grovetium,
100u! cell suspension (5xi@ells/well) was seeded in 96 well tissue cultutatepand incubated at 37°C in a
humidified 5% CQ incubator.

Preparation of enzyme or compound stock:
1 mg of each enzyme was added tolml of DMEM andotliied completely by cyclomixer. After that the rext
solution was filtered through 0.22 um Millipore is\ge filter to ensure the sterility.

Cytotoxicity Assay by Direct Microscopic observatio:

Entire plate was observed at an interval of eachd#s; up to 72 hours in an inverted phase cdnisssie culture
microscope (Olympus CKX41 with Optika Pro5 CCD cameand microscopic observation were recorded as
images. Any detectable changes in the morpholddleocells, such as rounding or shrinking of gedisanulation
and vacuolization in the cytoplasm of the cellseveonsidered as indicators of cytotoxicity.

Cytotoxicity Assay by MTT Method:

Fifteen mg of MTT (Sigma, M-5655) was reconstituted3 ml PBS until completely dissolved and steati by
filter sterilization. After 24 hours of incubatigoeriod, the sample content in wells were remowved 30ul of
reconstituted MTT solution was added to all test aell control wells, the plate was gently shakegllwthen
incubated at 37°C in a humidified 5% &icubator for 4 hours. After the incubation peritite supernatant was
removed and 100ul of MTT Solubilization SolutionMBO was added and the wells were mixed gently by
pipetting up and down in order to solubilize thenfazan crystals. The absorbance values were melasyrasing
microplate reader at a wavelength of 570 nm.

The percentage of growth inhibition was calculatethg the formula:

o Mean OD Samples x 100
% of viability : Mean OD of control group

RESULTS

Isolation of fungal strains
In this present investigation different fungal atks were isolated from the collected water samipjeagar platting
method. A total of fourteen morphologically diffatdungal colonies were isolated (Figure 1).

(10-1)

Figure 1: Isolation of fungus

Screening of Fungal Isolates for Amylase Production

The ability of fungus that can produce amylase determined by starch agar platting. The fungal ghoan the
plate was flooded with lodine solution; a cleare@mound the growth was indicating the amylolyttivity (Table
1).
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Table 1: Screening of amylolytic activity

SL. No. | Strain code| Amylolytic activity
S-11(1) ++
S-11(2) -
S-lI(3) -
S-li(4) +
S-1I(6)
S-11(3) -
‘+’ good activity; ‘-‘no activity

OO |WIN|F-

Extraction and purification of «-amylase

The enzyme from the culture filtrate was precigithby ammonium sulphate; the precipitate was reswgd in tris
buffer (100 mM, pH 6.2). Then it was dialyzed agaithe same buffer and passed through a Sephad@&xcGlumn
and eluted with the same buffer at the rate of ¥&our. Later, the crude enzyme is subjected tomiatography
and gel filtration [18].

Molecular weight determination

The molecular mass of amylase was analysed by d%aaide gel electrophoresis and the stained preteith

coomassie brilliant blue R-250 showed single barmickvwas found to have approximate molecular weifh
about 44-46 KDa (Figure 2). Presence of amylasewafied by SDS-PAGE analysis, showing a singlacdaf

approximately 43 kDa [1].

Amylase enzyme
44-46 KDa

Marker 45 KDa <

Figure 2: SDS-PAGE analysis ofo-amylase

MTT assay

Cytotoxicity of amylase was assessed using MTTyasgter exposing the H9C2 cardiomyoblast cell§.26 to 100
pa/ml concentrations, Amylase induced significardréase in cell viability in a concentration depamdmanner
(Table 2). Concentration of 50 pg/ml of amylasevehaonoderate activity whereas 100 pug/ml was fountawee

potent activity. Cell viability at 6.25, 12.5, 250 and 100 pg/ml was recorded as 42.2, 48.5, 50.8, and 62.4%
respectively by MTT assay.
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Table 2: Cardio-protective activity of amylase

Sample Concentration (ug/ml)| Average OD at 540nm Percentage of cell Viability
Control 0.6425

Doxorubicin 0.2366 36.8249
6.25 0.2711 42.19455
12.5 0.311f 48.4824!
25 0.3258 50.70817
50 0.3908 60.8249
100 0.4011 62.42802

Control

Doxorubini Cell viability at 6.25 pg/ml

concentration concentraii concentration

Cell viability at 12.5 pg/ml
concentration

Cell viability at 25 pg/ml
concentraii

Cell viability at 50 pg/ml
concentration

Cell viability at 100 pg/ml
concentration
Figure 3: Morphological changes in H9C2 cardiomyolast cells exposed to various concentration of amyda
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Figure 4: In vitro cardio-protective determination of amylase by MTT assay
CONCLUSION

Doxorubicin-induced cardiomyopathy is strongly kakto an increase in cardiac oxidative stressyaeeced by
reactive oxygen species (ROS) induced damage suljhichperoxidation, along with reduced levelsaotioxidants
and sulfthydryl groups. Myofibrillar deteriorationné intracellular calcium dysregulation are also @mant
mechanisms commonly associated with doxorubicintded cardiac toxicity. Doxorubicin is used to induoxicity
[19]. Cell viability at 6.25, 12.5, 25, 50 and 10@/ml concentration of amylase was recorded as, 483, 50.7,
60.8 and 62.4% respectively by MTT assay. Amylaskiced significant increase in cell viability icancentration
dependent manner. Concentration of 50 pug/ml of asgyshows moderate activity whereas 100ug/ml wasdfto
have potent activity. The spectrum of amylase appthns has expanded into many fields, such agalirmedical
and analytical chemistry [20]. In the light of modebiotechnology, Amylases are now gaining impartain
biopharmaceutical applications [21]. From the pnésevestigation it is confirmed that amylase fréapergillus
nigeris having potent cardio-protective effect and can $eduin clinical field.
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