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Available online: 29/04/2018 [4-(4-bromo-benzoyl)-2-methyl-phenoxy]-acetylamino}-phenyl)-2-[2-methyl-4-(2-methyl-benzoyl)-phenoxy] was
VFUHHQHG DJDLQVW GLUHUHQW FHOO OLQHV &\WRWR[LF HuHFW ZDV IR
in-vivo DQWLWXPRU HuHFW ZDV REVHUYHG LQ ($& DVFLWHV WXPRU PRGHO

Key/{"g%s:PDWLR 5 JL%?H%’&?U KLVWRORJLFDO H[DPLQDWLRQ ZLWK HQGRWKHOLDO PDUNHU
;)/Q7 " 09?' Q BV YowVv ZHUH DGGLWLRQDOO\ FRQ¢UPHG LQ D QRQ WXPRULJHQL
0 - LQGLFDWLQJ UHGXFHG PLFURYHVVHO GHQVLW\ FRXQW E\ %7 . )XUWK
cellsin-vitro which could be further developed into therapeutic potential.
INTRODUCTION through genomic instability in cancer cells promoting for tumor

&DQFHU LV GH¢{QHG DV WKH LQWw Hlevslepmentengoraeg ihythe pueyival @ashglenalgxpgarsion and
and extrinsic process due to the instability in the genome, IROORZHG E\ VLIQL¢(FDQW JURZWK LQ W
abnormality in the proliferation of cells, inaccuracy in the stromal tumorcells (LQJOHU DQG 9RYHOVWHLQ
HQYLURQPHQW DQG DW\SLFDO GLUHUHQWLESRWPREDWRREIWKHHSKWKRBRBBFDO
and mesenchymal statug (¢ DeQal, 2013. The development [0 the mutilation of tissue damage instigated through microbes,
of cancer can be attributed with six vital possessions that cellgvounds, chemical irritationPhilip et al, 2004 ,QADPPDWLR
undergo evasion of apoptosis, uncontrolled angiogenesis,F DWHJRUL]HG LQWR DFXWH DQG FKURQLF
negligence to anti-proliferative signals, unconstrained replicatve GRHV QRW WDNH SODFH LW SURJUHVV IUR
potential, tissue invasion followed by metastasiar@han and resul'ging in recruitment of lymphocytes, leukocytes and various
Weinberg, 2000 Three phases take place in the development of LQ A DPPDWRU\ FHOOV DW WKH VLWH Rl WK
cancer initiation, promotion, and progression. Initiation is started LQADPPDWLRQ PHGLDWHV WR WKH IRUPD!
- a suitable environment for the cancer cell®ssens and Werb,

2002 Nathan, 2002 ,QADPPDWLRQ GXULQJ WXP
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(IWHQVLYH DQJLRJHQHVLV SOD\V D P D Miutdide RChenAoghevibKeP @t réfotied DNW2- {2 G1- (4 bromo-
FKURQLF LQADPPDWLRQ DQG DQJLRJH Qédh¥dyly.2-mextypNerxy]laddtyirhifro} ip ey W-[2ikthy-

cancer. So Blockade of this combination results in the reduction4_(2_meth l-benzo I)-phenox&] acetamide (BTO009K)” (Fig. 1a)

RI D WXPRU LQ FRQTXHVW WR ¢QG D SRMHQ MR RIAPFEDREY BYD Lo v

angiogenesis. . f ) iullaet al in th N

Benzophenone molecules bring us hope in this conquestregr?SS'gn 0 :':mgllogenesEablu aetal )'_ n the curren
Benzophenone molecules are known for their potency against detailed investigation of BTOO9K has been carried out to infer that
tumor Prabhakaet al. ZLWK PLQLPDO HuHFW R® BRUPBIOY HIQO ¢\HGXFHV LQADPPDWLRQ
As an approach in designing of the compound, we have conjugatetimorigenic and non-tumorigenic model system.
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Fig. 1: BTOO9K acting as potent cytotoxic moleculeitirvitro system, a) Structure of BTO09K, b) JCYDOXH RI %7 . DJDLQVW GLUHUHQW FH

DVVD\ VKRZLQJ WKH SURORQJHG F\WRWR[LF HuHFW RI %7 . LQ ($& FHOOV LQ FRQFHQWUDWLRQ Gt
WKH PLIJUDWLRQ RI ($& FHOOV

MATERIALS AND METHOD USA), suitable antibiotics and antimitotic (Sigma Aldrich, USA),

LQ D KXPLGL¢ HG  °C with ¥hE Sudpiy bf 390AZ02.
In-vitro assays

Lactate dehydrogenase assay

Cell culture and maintenance 7KH F\WRWR[LF HuHFW RI %7 . ZDV

(KUOLFK $VFLWHV ( ($& 'DOWRQAY YWOHDIMH /PVYIORPO-UHHQHG DJDLQVW |
(DLA), Breast adenocarcinoma (MCF-7), Lung adenocarcinoma % ) $ $ DQG 0&) &HOOV ZHUH
(A549), Hepatocellular carcinoma (HUH-7, HepG2), human ZLWKRXW %7 . LQ GLUHUHQW FRQFHQWU
PHODQRPD $ PRXVH PHODQRPD %100 umyfer @8nhrsoiiqehbwtion Hslstated previouBlnganath
SURFXUHG IURP 1&&6 3XQH &HOOV ZH WEHalF2003WrKdJgeiGentage 6) 1DH (eleaRdd to the media was
RPMI media (Gibco-Invitrogen, USA), with 10% FBS (Invitrogen, directly proportional to the percentage of dead cells.
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Clonogenic assay vehicle control. Treatment was given on every alternate day

$QWL QHRSODVWLF HuHFW RI 9% 7after tumppasighfishmerigOngtiredast day, (10th day) of tumor
proliferation in-vitro (Franken et al. ) was carried out growth mice was sacrificed and different tumor parameters
DFFRUGLQJO\ ,Q EULHI ($& FHOOV ZH Uke ragkedycrlUveleme.srites KameHonmr 9wty And
in-vitro DQG H[SRVHG ZLWK %7 . IRU KWWVivg oee goassed G M ekl L 2D14.
IUHVK PHGLXP $IWHU FXOWXULQJ IRU _GD\V o GD\Y Flagov ZHUH ¢[HG

with methanol and stained with crystal violet and colonies were ULWRQH b LRJIAQRAVL

counted and photographed. The density of Microvessel formation in the peritoneum
region of a tumor-bearing mice treated with BTO09K (50, 75

Migration assay mgkg body weight) was assessed as reported eaffid eret

($& FHOOV ZH loHitr&, XcPaihet) &h treated  al., 1997).

ZLWK RU ZLWKRXW %7 . IRU KUV &HOOQOV ZH.UH|_f; HG ZLWK

methanol, stained in crystal violet and images were photographedMmunohistochemical (IHC) analysis

DW ; UHVROXWLRQ 'LUHUHQFHV LQ WKH S Hermaeneua paHhe comtigl i@ BTOQAK rartedRice

in treated and control were analyz€tb(y, 201). were processed for immunostaining with Anti-CD31 antibody

o IRU 09' HYDOXDWLRQ DORQJ ZLWK + ( VW
Non tumorigenic assays reported earlierRrabhuet al, 2017. The slides were observed

) ) in the light microscope and the changes in the intensity of the
Chorioallontoic membrane (CAM) assay antibody staining were evaluated.

$QOWL DQIJLRIJHQLF HuHFW RI %7 . ZDV DQDO\]JHG WKURXJK
Uo(*) L Q Gix\Bvd GAM assay followed by treatment RESULTS AND DISCUSSION
with BTO09K within 8 days of fertilized eggs as described earlier
(Prabhakaret al. ). Changes in the microvessel density
09' FRXQW ZDV REVHUYHG DQG SKRWRJUD sha¢late dehydrogenase (LDH) release assay system is
R one of the gold standard assays to study the cytotoxic ability of
&RUQHDO LQADPPDWRU\ DQJLRJIHQHVL\oRYoMA \Where an increase in the LDH enzyme in the media
$QWL LQADPPDWRU\ DQJLRJHQHYV lisvirdatl{igrolorRdnaad the nufnbeY of lysed cel$iénet al,
DVVHVVHG WKURXJK UDW FRUQHDO LQAMmPPDWRU\ DN DRFIHHHH/HE DYNDOEW ($&
anesthetizing the animal with ketamine and xylazine. Followed + H S * 0&) $ DQG % ) &HOOV ZHU
E\ SODFLQJ WKH VWHULOH ¢OWHU SDS hghrSkith FBYoSK (b, 6,119 524 GoL d 160 jR)2BT009K
(alkaline solution) and placing it on the eye for 30 seconds. The y| 3 p VKRZHG D VLJQL/FD q W F\WRWR]
H\HV ZHUH ZDVKHG LPPHGLDWHO\ ZLWiG@KRVSKRWI FXYHU VBOLQHyIRB G HUDWH

LQGXFLQJ LQADPPDWRU\ DQJLRJIHQH VLXgaiZé%Kﬂé'é#de%%%Pd%WA 2dil hnes with 24, 23, and
was used to enhance the angiogenesis in the cornea in presence or XP UHVSHFWLYHO\ 1R VLJOLLFDQW I

absence of BTO09K (0, 10, and 20 um). After 4 days developed o

09' ZDV REVHUYHG LQ WKH FRUQHD RI \4/'\/X|§K|H_| \J/I%FﬂgiDg%WRxgﬁg/l/gHbngll_QovvsL%Z\

cornea was dissected and processed for histological examination ™ ¢ 0 ) . Q (

for vascular modulatiorRfabhuet al, 2017. their own drug response and long-term cytotoxicity of drugs
YDULHV IRU GLUHUHQW WXPRU FHOOV (L

Tumorigenic assays DIJDLQVW GLuHU R, PRIPT RREEX @ long-

term ability of BTOO9K on tumor cells, a clonogenic assay

was performed which is one of the foremost assay systems to
Male Swiss albino mice weighing 25-28 g of 35-45 days eyaluate the colony forming ability. The BTO09K induces Long-

ROG ZHUH XVHG IRU WKLV VWXG\ (DFK JYR¥E FRERWNMHEE RiunARFHIDRLGVEWY (&

in polyacrylic cages with a supply of standard food and water. o x pPEHU RI FROR OLHV LQIHUULQJ WKH

7KH ,QVWLWXWLRQDO DQLPDO HWKLFD&FWWH.VY;\HHERX%@ Fgau(vg "EHW(HVZQ& D '

obtained from SJM College of pharmacy, Chitradurga, India, in

DFFRUGDQFH ZLWK WKH &3&6($ JXLGHcﬁ%&%@ﬁyﬁ(ﬁ?ﬂ‘f&)\ﬁé@\%gﬁg%&IBFQQPQSFDHUQHVéU

IDFLOLW\ 6-0&3 ,$(& noticed (Fig. 1c).

Tumor models and treatment Cell migration is one of the fundamental pathological
(ITHFW R % 7n-vivo tu@or model system and physiological process involved during inflammation,

ZDV FKHFNHG LQ ($& DVFLWHV PRGH®@GEL W yend kealing gopditiongc Busingthe process of

ascites carcinoma cells (5 x 1@ells) were cultured and FHOO PLJUDWLRQ GLIITHUHQW SURWHL

WUDQVSODQWHG LQWR WKUHH JURXSNMR3, ¢ playra wialLroles MigrationQok tumiorF ¢ells (is thi

group consists of n = 10 animals. After the development oflast stage in cancer progression and compound inhibiting

a tumor, BTO09K was treated at two different concentrationthe migration of tumor cells is vital for regression of a

50 mg and 75 mg/kg body weight along with appropriate tumor, Migration assay is the suitable type of assay to assess

BTOO09K induces cytotoxicity against EAC cells

Animal models and ethics
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the capability of compounds against tumor cell migration concentration-dependent manner compared to the control (Fig.
(Hulkower and Herber 20)1 The BTO09K regressed the 1d). The result implies BTO09K is a potent cytotoxic molecule
migration of tumor cells as observed in migration assay in awith anti-invasive behavior.
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Fig. 2: BTOO9K reducing micro vessel density in non-tumorigenic models, a) Chorioallontoic membrane assay reduced micro vessel density count in BTOO9K treate

FRPSDUHG WR WKH FRQWURO E 5DW FRUQHDO LQADPPDWRU\ DQJLRJHQHVLV DVVD\ VKRZLQJ GHF
staining showing decreased micro vessel density in BTOO9K treated.

Normal

BTO09K antiangiogenic molecule in the non-tumorigenic BTOO09K regresses ascites a tumor in an-vivo model

model system In-vivo ascites tumour model is one of the best model

Non-tumorigenic models are often used to check VIVWHPV WR VWXG\ LQADPPDWRU\ PHGL
the effect of compounds. Chorioallantoic membrane assaytumour cells are cultured in the peritoneum region of mice,
is one of the supportive angiogenic assay systems wereW XPRXU FHOOV UHFUXLW YDULRXV LQAI
uoa(*) LQGXFHG QHRYDYVFXBr&bbadka D WndiRiQg LavigibgehkeBisd By enhancing the pro-angiogenic
et al. ). Newly developed vascularisation was reduced signalling molecules and this results in extensive formation of
in BTOO9K treated egg CAM compared to the untreated inneovascularization and leading to the development of a tumour
a dose-dependent manner (Fig. 2a). Further, the effect of 9L M D\ et ¥ll.ZD19. Thein-vivo F\WRWR[LF HuHFW RI
BTO09K was checked in inflammation-induced angiogenesis ZDV FRQ ¢ UhPvli@ FEAOW XU LQJ ($& delsPio Vv 7
model viz Rat corneal angiogenesis. In this model, alkali burnthe peritoneum region of healthy Swiss albino mice weighing
induces local inflammation in the cornea and which causesabout 25-28 g, after the onset of a tumor in mice BTO09K was
extensive inflammation of sprouting of a blood vesg&idu WUHDWHG WR PLFH ZLWK WZR GLUHUHQW
etal, 2000 7KH %7 . HITHFWLYHO\ UH G5tfgidy bwt/ Kreatrdedt whgiven for three doses on alternate
corneal region induced by inflammation in a concentration- days and resulted in reduced tumor growth in a dose-dependent
GHSHQGHQW PDQQHU $ERXW a GHPDYPOWH [F@ POSD UGHHKEQW RWW KHQ XQWUHDWHG
10 um concentration and in 20 um concentration was nearly toconcurrent with other tumor growth parameters like body weight
the normal (Fig. 2b). (Fig. 3d), ascites secretion (Fig. 3b) and tumor cell counts (Fig.
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3c). Treatment with BTOO9K treated also increases with survivalendothelial cells express CD31 as cell surface marker during cancer
time than compared with untreated animals (Fig. 3e). condition due to extensive vascularisation expression of CD31 is

BTO09K reduces neovascularisation in peritoneum region also increased/feidneret al, 1991 ($& EHDULQJ PLFH DUF

. . . reliable model to study neovascularisation in the peritoneum region of
The ascites tumor model system helps in generating stroma

0,
when tumor cells are implanted in the peritoneum region therebyF> LFH _7_K H_ SHU L_W RQ H _X'_D RI %7 . W U H_D WHG F
inducing neovascularization in peritoneum regidanice et al, as seen visibly in the peritoneal liniffgig. 4a). Further histological

1995 1HRYDVFXODULVDWLRQ GXULQJ FDQHHRPERDWLWRRR @ R v W IOHWHIHERUFHG 09" |
by supplying essential nutrients and growth factors for tumor cells,4b) as well as CD31 immunostain (Fig. 4c).
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Fig. 3:In-vivo HUHFW RI %7 .LQ ($& DVFLWHV WXPRXU PRGHO D 3K\WLFDO PRUSKRORJ\ VKRZLQJ GHFU

ascites volume in treated mice in concentration dependent manner. C) Diminished cell count in BTO09K treated mice. d) Reduced tumour growth in BTOO9K treate
mice. e) Graph showing prolonged survivality of BTOO9K treated mice.
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Fig. 4 BHULWRQHDO DQJLRJHQHVLV LQ DVFLWHVY WXPRXU PRGHO D SHULWRQHDO DQJLRIJHQHVLV L(
WUHDWHG LQ FRQFHQWUDWLRQ GHSHQGHQW PDQQHU E + ( VWDLQLQJ VKRZLQJ GHFUHDVH LQ EC
control mice, c) IHC showing the decreased expression of CD31 in peritoneum of BTOO9K treated mice.
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