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Abstract: Extracts from microorganisms have served as a bbdusource of diverse

molecules in many drug discoveries. Identificatioh microbial strains having

promising biological activities and purifying théobmolecules which are responsible
for the biological activities, have led to the digery of many bioactive molecules.
Extracts of bacteria in vitro tested on various ceaincell lines. The lyophilized

bacterial extract powder was dissolved in variohendical solvents like Methanol,
Chloroform and Ethyl acetate. From them cytotoxisays was performed with the
extracts were screened on HCT 15 and MES- SA cacekrlines to study the

cytotoxic potential. Where the Ethyl acetate showesl viability when compared to
other solvents. The Ethyl acetate extract of isokktowed promising results by MTT
assay and Trypan blue staining.

Keywords: Anticancer, Bacterial extracts, MTT assay, HCT &8 kine, MES-
SA cell line

INTRODUCTION

Cancer is a disease in which a cell, or a groupeté represents uncontrolled growth invasion (isitsn

on and distortion of adjacent tissues), and met@s{apread from one part to another part in thadybo
through lymph or blood). These three malignant progs differentiate cancer from benign tumors,cluhi
are self-limited and do not invade or metastasibiesthe malignant tumors are not self limited and
metastasize. Most of cancers occur form a tumae; dhcology is deals with the study, diagnosis,
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treatment, and prevention of cancer and it's adrasf medicine. Cancer is a human tragedy thattsffe
people at all ages with the risk in most typesdasing with age. Cancers are primarily an envirariaie
disease with 90-95% of cases due to modificatidiféstyle and environmental factors and 5-10% tiue
genetics. Cancer is caused by both external factmisacco, chemicals, radiation and infectious
organisms) and internal factors (inherited mutatjomormones, immune conditions and mutation that
occurs from metabolism). Common environmental facteading to cancer death include: tobacco 25-
30%, diet and obesity 30-35%, infections 15-20%diat@on, stress, lack of physical activity and
environmental pollutants

Natural products have played an important role reating and preventing human diseases. Natural
products with medicinal value have come from vasicgburcesviz., terrestrial plants, terrestrial
microorganisms, marine organisms, and terrestegkbrates and invertebrates the microbial extizie
served as a valuable source of diverse moleculesainy drug discovery efforts and led to the isolatf
several important drugsThe chemical composition of bioactive compounfisnizrobial origin is often
highly complex. Organic compounds from aqua toegrral microorganisms have extensive use in the
treatment of many diseases and serve as compoftiimtsrest both in their natural form and as tertgda
for synthetic modification. These compounds progideportant contributions to the discovery of
antibacterial agents like penicillins, cephalospsritetracyclines, and polyketides, immunosuppressi
agents like cyclosporins, antidiabetic agent likarhose, cholesterol-lowering agents like lovastatid
mevastatin and anti cancer agents like peplomyeintostatin, and epirubiciri

MATERIALS AND METHODS

Collection of soil sample: Marine soil samples were collected from Bay of Bsngoast of
Machilipatnam, Krishna district, AP, India. Aboub frams of soil sediments were collected in alsteri
polythene bags and stored &E4until further use. The soil samples were stonedeu sterile conditions for
preventing the bacterial cross contamination. Thensample was serially diluted to till 3 @ilution by
adding 1 gram of soil to 10 .00 mL of distilled wat

Screening and Sub culturing of bacterial isolatesFrom the serially diluted samples, 100 pl of sampl
was poured on Nutrient Agar plates (Himedia). Ftbm10°and 1C dilutions the single isolated bacterial
colonies were obtained on agar plates by the prmeedccording toShirat al®.The bacterial cultures
were isolated.The inoculum was prepared by traristpla single colony of the isolates into 5 ml bét
corresponding medium. This inoculum was transfetoe@5 ml of the corresponding broth and bacterial
isolates were incubated at °87for 2 -3 days .this broth was used for the efimacof bioactive
metabolites.

Preparation of bacterial extracts: The culture broth was centrifuged at 3000 rpmlfemin to obtain a
clear supernatant. Components were extracted sicelsdissolved with chemical solvents such as
chloroform (C), Methanol (M) and Ethyl acetate @) followed by vacuum evaporation of these extract
to obtain the dry extracts. Theses dry extractewésolved in dimethyl sulfoxide (DMSO) for lorighe
period biological studies and further uses

Maintenance of cancer cell linesHuman colorectal adenocarcinoma Cancer cells (H&Tand Human
uterine cancer cells (MES-SA) were maintained inbBoco’s modified essential medium (DMEM)
supplemented with 4.5 g/l glucose and 2mm 1-glutemand 5% fetal bovine serum (FBS) (growth
medium) at 3% in 5% Caincubator.

Trypan blue dye exclusion technigue:A cell suspension was made with a fixed volumeelfs (e.g.
1ml). Although an aseptic technigue is not esskmtiall stages of this procedure, 50uL of cellmrssion
was taken and mixed it with an equal volume of arypplue. Solution was well mixed using a pipette. |
transfers to a hemocytometer and then countedclieas clear form and dead cell as blue cellserAft
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staining with trypan blue solution counting shoalemmence <5minutes as after that time the cells wil
begin to take up the dye. A pipette was used toeptmme of the cell suspension: trypan blue mix hé
hemocytometer and overlay with a coverslip. Thésigpension will pass under the coverslip by tayil
action unless there is an air bubble. The hemoastenwas placed on the stage of an inverted miopesc
Focus was adjusted and power until a single cogrijuare fills the field. The number of cells péyand
the total number of cells were counted using fogftll

Microculture tetrazolium (MTT) assay: The monolayer cell culture was trypsinized and dbi count
was adjusted to 1ml using medium. To each well ®fwa&ll microtitre plates, 0.1ml of diluted cell
suspension was added. After 72 hour, the sampleicolin wells was flicked off and p0 of MTT dye

was added to each well. The plates were gentlyeshald incubated for 4 hours at 37in 5% Ce@
incubator. The supernatant was removedu58f Propanol was added, and the plates were gehtken

to solubilize the formed formazan. The absorbanees wneasured using a micro plate reader at a
wavelength of 490 nm. The percentage growth inibibitvas calculated using formdfa

Identification of Microorganism: The Genomic DNA was isolated from the overnighavgn bacterial
culture was amplified with universal bacterial peirs. A 2% of reaction mixture contains filbof master

mix (10 x assay buffer, dntp’s, Taq polymereaseMg@l,), 1ul of forward primer, il of reverse primer,

2ul of template DNA and @ of distilled water. PCR was carried out by therthal cycler under the
following conditions- An intialization step at @¥or 4min followed by 30 cycles of 94°C for 1m&g°C

for 1min, 72°C for 1.15min followed by final extéms at 72°C for 1min and holding temperature aC10°
for 1min. The amplified DNA fragments were obsenigdagarose gel electrophoresis in 2% agarose gel
and sequenced. The unknown bacterium was identiiety GenBank database and few biochemical tests
were also carried otit

CALCULATIONS

Trypan blue staining: Calculate percent viability by using formula:

% viability = (live cell count/total cell count) ¥D

MTT assay: The percentage growth inhibition was calculatedgi$ollowing formula,
%.cell inhibition= 100-{(At-Ab)/ (Ac- Ab)} x100

Where,

At= Absorbance value of test compound
Ab= Absorbance value of blank

Ac=Absorbance value of control

RESULTS AND DISCUSSION

Cancer cells were tested with Chloroform, Methaara Ethyl acetate bacterial extracts cell viabiltys
evaluated by MTT assay. A gradual decrease inititglity of HCT 15 and MES-SA cancer cells were
observed in for all the bacterial extracts usetha study. The isolate A was identified M#&crococcus
luteus sp, the bacterial isolate B was identified as Lactdhecacidophilus sp.The bacterial isolate A was
identified as Micrococcus luteus by 16s r RNA seqpireg

MTT cell growth inhibition assay was taken as itrorimeasure of anticancer activity of bacteriataots
by using different cancer cell lines. Ethyl aceeé&racts of bacteria are effective in inhibitirancer cell
growth of the two cancer cell lines. Therefore présnvitro studies on ethyl acetate bacterial aots
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demonstrate the remarkable anticancer potentia@galthe presence of active principles may respénsi
for this anti cancer activity. Hence Micrococcuselis Ethyl acetate extracts can be used as a potent
natural source of anticancer agent.

Maintenance of cancer cell lines ReportHuman colorectal adeno carcinoma Cancer cells (H&)Tand
Human uterine cancer cells (MES-SA) were maintaiiredDulbecco’s modified essential medium
(DMEM) supplemented with 4.5 g/l glucose and 2mrgldtamine and 5% fetal bovine serum (FBS)
(growth medium) at 3¢ in 5% Cgq incubator. The cancer cells were grown and maiathin required
laboratory conditions.

A B
Fig.1: Maintenance of cancer cells (A: storage of &@cer cell lines,
B: cancer cells growth on DMEM medium)

Trypan blue staining Report: The trypan blue staining was performed and the eracell line viability
cell proliferation as shown below

Table- 1: Trypan blue staining % of Viability of cancer cells

Cell line % Live cell Total cell | P"
viability count count

MES-SA| 81.1% 1.72x16 2.12x16 | 7.5

HCT 15 | 70-72% | 1.728x106 | 2.40x1G6 | 6.9

MTT assay Report: From theTable 2 and graph 1:we can say that as the concentration of Chloroform
Methanol and Ethyl acetate bacterial extracts aegd from 20 to 120 pl/ml, the % HCT 15 cancer cell
growth inhibition was increased from 26.19% to 696/in chloroform bacterial extract, 29.45 % to B3.5
% in Methanol bacterial extract and 33.24 % to 8 2@in Ethyl acetate bacterial extract, that mehng
induces a cell arrest to inhibit the growth of H@T 15 cancer cells.

From theTable 3 and graph 2:we can say that as the concentration of Chlorofdriethanol and Ethyl
acetate bacterial extracts increased from 20 toul/2l, the % MES-SA cancer cell growth inhibitiaras
increased from 18.43 % to 60.76 % in chloroformtéaal extract, 20.48 % to 68.61 % in Methanol
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bacterial extract and 28.42 % to 79.84 % in Etlugtate bacterial extract, that means they induaesl a
arrest to inhibit the growth of the MES-SA cancelis

Table- 2: Percentage of HCT 15 cell inhibition at &rious concentrations

Percentage of HCT 15 cell inhibition
Concentration
pg/ml
Chloroform Methanol Bacterial Ethyl acetate
Bacterial extract extract Bacterial extract
20 26.19 29.45 33.24
40 32.12 38.62 41.77
60 38.47 47.56 57.33
80 45.28 58.08 64.73
100 54.11 62.9 70.65
120 69.76 73.56 87.34

Percentage of HCT 15 cell inhibition vs conc. of C, M, E
100 y =0.520x + 22.72
R2=0.981
c 90
o
2 80 -
2
= 70 —o— Chloroform Bacterial
— 60 extract
(¢}
,_Lf; 50 / —l—Methanol Bacterial
: 40 extract
&—_) 30 Ethyl acetate Bacterial
© 20 extract
X 10
0
0 50 . 100 150
Concentration pg/ml)

Graph 1: Effect of Chloroform, Methanol and Ethyl acetate bacterial extracts A on HCT 15 cancer

cell growth inhibition
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Table 3: Percentage of MES-SA cell inhibition at vaous concentrations

Percentage of MES-SA cell inhibition
Concentration
pg/ml
Chloroform Methanol Bacterial Ethyl acetate
Bacterial extract extract Bacterial extract
20 18.43 20.48 28.42
40 27.62 29.39 37.52
60 30.44 34.72 45.81
80 39.97 46.54 56.39
100 56.78 59.33 63.72
120 60.76 68.61 79.84

Percentage of MES-SA cell inhibition vs conc. of C, M, E

c 90 y =0.494x + 17.32

S 80 R?=0.986
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2 70
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£ 60 %‘.—

8 50 /.' == Chloroform

(<,E) 40 Bacterial extract

UI) 30 ~ == Methanol Bacterial

g 20 extract

S 10 Ethyl acetate

o 0 Bacterial extract
0 50 100 150

Concentration (pg/ml)

Graph 2: Effect of Chloroform, Methanol and Ethyl acetate bacterial extracts A on MES-SA cancer
cell growth inhibition

CONCLUSION

Bacterial extracts of the metabolites wareitro tested for their cytotoxic potential on various cancell
lines. The extracts were screened on HCT 15 and-BlkSell lines. The Ethyl acetate extract of iselat
showed promising results by MTT assay and Trypare ldtaining. The isolate A was identified as
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Micrococcus luteus sp, the bacterial isolate B was identified as Lactdhecacidophilus sp, The isolate A
was identified aMicrococcus luteus sp showing promising results were obtained showing @aricerous

activity
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