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Abstract

Cervical cancer is one the commonest type of camaffecting women worldwide with
high mortality rate. Human Papilloma Virus (HPV)tiee common risk factor for about
99% of cervical cancer infection worldwide. HPV sas cervical cancer through the up-
regulation of COX. COX-1 and COX-2 which is presamsmall amount in every cell. It
plays a key role in regulation of cervical canceoplasia. Cell viability was determined
using cell titre blue by doubling dilution from D®,000 to 31,250 cells per ml on HT3.
Dose response for Acetylsalicylic AcidASA and SA was carried out at different
concentrations from 0-20mM concentrations and iatedh at different time intervals 24,
48 and 72hrs incubation. A 10mM concentration oA%®d Salisalic AcidSA) was used

to determine the caspase activity using caspasegibe cell line for the period of 0-24hrs
incubations. Western blot was carried out usiniyyaeinti- caspase3 antibody for caspase3
proteins. The number of cells was found to incresé¢he absorbance increases, but the
relationship breaks up above 600000 cells per ffécts of drugs on the viability of HT3
indicated that SA has more effect by inhibiting thiability of HT3 from 10-20mM
concentrations at 48 and 72hrs incubations. SA shoare differential effect on caspase
with more increase in caspase activity from 8-16hcsibations. Western blot shows no
expression of protein for caspase3, usfh@ctin as a housekeeping gene. This study
indicates that SA has more effect on HT3 cerviealcer cell line. This finding might be as
a result of differences in the chemical propertiethe drugs.

1. Introduction

Cervical cancer is one of the commonest type ofeanaffecting women under 35 in
UK and the second most common cancer-affecting woimethe world with high
mortality rate (1). It is estimated that about B8O, of women in 2008 were diagnosed
with cervical cancer in the world (almost one in {8%) of women) is diagnosed with
cervical cancer(2). In less developed countriesirtb@ence of cervical cancer is high
particularly due to lack of awareness, poor govemm support, suboptimal
infrastructure and absence of life saving vaccimatiCervical cancer is among the few
cancers that are easily identified and treatedretyssor stage (3, 4). There are two
different states in cervical cancer, cervical iapithelial neoplasia (CIN) as well as
invasive cervical cancer.

Human papillomavirus (HPV) is the high risk causatiagent of cervical cancer
infection. HPV 16 and 18 are the types of virusssoaiated with almost 99% of cervical
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cancers worldwide (5, 6). High- risk HPV oncoprotei
increase cervical carcinogenesis through the emmaeit of
unusual functioning of the genes and proteins tlsatally
control cell homeostasis. It is by this procesd tha viral
oncoproteins succeeds in the upregulation of cyglgenase
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1.1. Aspirin (Acetylsalicylic Acid) as COX
Inhibitor

Acetylsalicylic acid (ASA) is one of the commonest
medication taken by many people worldwide and hesnb
used for the treatments of many diseases and gomslitor

(COX)-dependent pathways (7). The main mechanismyqre than 100 years. Aspirin was initially recoguizas an

however is through the inactivation of
retinoblastoma. Cyclooxygenase are a very
enzyme that initiates the first process of prostadin
synthesis and as well play a vital role in cell wtto
immunity and inflammation.

The age at which women starts sexual intercoursdsis
an important risk factor of having cervical canbecause at
that time the cervix is still developing (8). Theances of
contacting HPV and having cervical cancer in wonado
started sexual intercourse between ages of 15 jedmuble
that of those started at the age of 20 years (&8s may have
greater implications for cervical cancer occurrence

There are other cofactors that facilitate the dgwelent of
cervical cancers; smoking (9), contraceptive drugs (10,

p53 and,

nalgesic, anti-pyretic as well as anti-inflammsgtdrug. For

importafiore than 25 years, many studies have shown that

application of aspirin significantly decreases ttee of
occurrence of epithelial cell cancers, more esfigcia
colorectal cancer (20, 25, 26, 27). Applicationaspirin for
long duration possibly decreases the incidence ahym
cancers, such as bladder, gastric as well as bcaaser, by
40-50% (28).

The molecular processes associated with aspirtisres
on cancer have been well identified. Some factdke |
concentration, duration, stage as well as typeaoter have
revealed that actions of aspirin on cancerous eeksvery
complex and associated with various signalling yai/s.

ASA as a COX inhibitor, the physiological actiorisaspirin

11) as well aChlamydiadisease (12, 13). The tendency thal e related specifically to its ability to inhillOX-2 enzymes

women of less socio-economic standard have grehtarces
of having cervical cancer may be as a result ofparh
smoking and involvement in high risk sexual relasioip in
their teenage years (14).

Screening has brought about a reduction in thelémcie
and mortality of cervical cancer in most developedntries.
However, this is not the case in developing coestri
particularly among women in rural communities, wneated,
and older women (8). Health education, the us@nfloms for
sexual intercourse (particularly in young womenigking to
one partner, reduction in the incidence multiplg partners

as shown in figure 1 below (22-28). The inhibitiohCOX-2
in cancer cells result to a decrease in productain
prostaglandin, which eventually result to decreaedkegrowth,
initiate apoptosis as well as increased immuneedliauce as
shown in figure 1 (29). ASA varies from other naersidal
anti-inflammatory drugs (NSAIDs) in its charactédsof
inhibiting irreversibly both COX-1 and COX-2, buttivmuch
regard to COX-1 (20). This shows that COX-1 is atser-
expressed in cervical cancer cells; there is piliggilthat
effect of aspirin is by dual-COX inhibition.

ASA can acetylate proteins associated with careffert

and safer sex planning have been suggested asblposspt cox as well as prostaglandins cannot exclusitsyas a

technique to reduce the prevalence and spread ¢f(HR 16).

Cyclooxygenases enzymes are of two types, COX-1 ang;

COX-2. COX-1 is present in small amount in everlf aad
participates in COX-2 and prostaglandin regulation
cervical cancer neoplasia. In most normal tissutb®
expression of COX-2 is usually undetectable, leggassed
or weakly present in the cervix unless during pesgy,
labour, perturbation as well as some stages of tmeais
cycle (17). However, it is over-expressed in coesithle
amount in cervical cancers at every significant ggisaof
growth, including precancerous lesions stage (23, 1

In developmental processes of cervical cancer,

inflammation as well as carcinogen production, pr@rthe

result of chemo- preventive effects of aspirin, sisiilar
ects have been observed in COX deficient celtehas
well as prostaglandin deficient animal model stad{20).
Aspirin comprises of an acetyl and salicylate graap both
groups were identified to have a clear variationmuollecular
targets. Aspirin’s acetylation characteristics emasidered to
be the justification why it varies from other NSAD
Evidences from some current studies have revediat t

aspirin has the capacity to bind and modulate pilelti
cellular proteins in cancer cells by acetylationlysfine and
serine residues (30). For example, effect of aspis a COX

, ) CONhibitor is as a result of attachment of its atgrpup with
enzymes possibly promote cell growth, enhance détron

serine residues on cyclooxygenases; result inramersible
inhibition of function shown in figure 1 (31). At

production of blood vessel (angiogenesis) and tumoysioiogical concentration of aspirin, aspirin ltias ability

invasiveness, possibly inhibit immune
programmed cell death (apoptosis) (7, 20, 21,.22,)
Pharmacological inhibition of COX-1 or COX-2 decsed
tumourigenesis (23). This combine with the factt thaer
expression of COX-2 in these tumours is relatec yaibor
prognosis (24), makes COX-2 a very important taolldoth
therapeutic target and chemoprevention of cervieaplasia.

recognitiomda 1, ‘aeetylate many cellular components relevant evical

cancer, like the tumour suppressor gene p53, rafigerfor
regulation of over growth or cell death (32).

Apoptosis is programmed cell death as a resuleb&tress,
cell damage, inflammation or mutations. Caspaség;hiare
the major initiator and regulator of apoptosis, caspond to
extracellular inducers like tumour necrosis fagiolF) or Fas
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ligand, or to intracellular inducers like mitogermtigated
kinases. More importantly, this process has todteted with
tumour suppressor gene p53 as well as mitochor@eevical
cancer cells are recognized to inhibit apoptosis thg
inhibition of different kind of pro-apoptotic prates like p53
as well up regulation of anti-apoptotic protein8,(23).

Some studies have shown that aspirin can influemk
promote caspase-dependent apoptosis in many caaligr
usually by up regulation of p53 (34). Previous gtedgealed
that aspirin modulates calpain gene expressionyltneg to
activation of caspase-3 (35). Similarly, inhibitiohCOX by
aspirin results to aggregation of ceramide, whishwell
promote and induce caspase-dependent apoptosiellidar
stress signalling (20).

Cell death occurs by apoptosis, an extrinsic agmpto

pathway occurs by tumour necrosis factor-relategptysis-
inducing ligand (TRAIL) receptor, which is a celembrane-
bound protein that initiates tumour-specific apemo
Activation of the TRAIL receptor pathway is the estive
mechanism of eradicating cancerous cells completaly
there are some situations in which most cancerkrayen to
be resistant to TRAIL therapy. But with multipleethpies
that is combination of TNF and aspirin treatmerg bhown
an improved capacity to bring caspase-induceddzsth in
cancer cell rather than TRAIL therapy alone (36%piAin
also decreases specific amount of protein survivamgl
sensitises cells to TNF/TRAIL-induced cell deatfi)(3

Figure 1 show that aspirin can inhibits angiogesidhis is
one of the most important aspect in tumour devetmtrand
growth (that is the ability to produce new bloodssels
around them in order to supply nutrients and oxyfperthe
growth and survival of tumour cells). COX has bséown
to control angiogenesis in colon cancer throughmuting
endothelial activity (38). It has been shown thiagré is
possibility for aspirin to inhibit vascular remotieg as well
to inhibit pro-angiogenic factors like metalloprioi@ses
(MMPs) or vascular endothelial growth factor (VEGBY).
In cervical cancer especially cervical neoplasiaDXe
lexpression plays a very important function in iaying as
well as maintaining angiogenesis (40). Aspirin eian
effective inhibitor of COX-1, there is possibilithat aspirin
inhibits angiogenesis by COX-1 dependent pathways
cervical cancer as it shown in figure 1.

NSAIDs, especially ASA has characteristics of aumthour
effect, as seen in epidemiological studies on eckat cancer
(25, 41). The chemopreventive as well as anti-fenaitive
ability of ASAin cell cultures and cancer cellssa@bserved to
be as a result of induction of apoptosis (42, 43jre are
different molecular processes involved in apoptefiect of
ASA recognized, which involve p38 MAP kinase (Mitog
activated protein kinases) activation in humanofittests (44),
effect on human telomerase reverse transcriptaseldmectal
cancer cells (45), caspases activation (46, 4¥yndegulation
of the anti-apoptotic Bcl-2 protein (48, 49), itsal cause

alteration of the signalling pathway of the traisoon factor
NF«B in human gastric cells (50). ASA brings about twm
apoptotic cell death through promoting the onset thud
mitochondrial permeability transition (51, 52).

1.2. Salicylic Acid as COX Inhibitor

Salicylic acid (SA) acts through COX-independent
pathways, SA plays an important function in COX-2
inhibition than acetylation as shown in figure Icetylation
of serine on COX-2 possibly does not result in iivation
(20). Previous study revealed that SA might pogsi# a
weak competitor for COX with its target arachidowicid
(53). SA is a weak inhibitor of COX directly, sorfes still
seen to decrease amount of COX metabolites, the
prostaglandins (54). There is also possibility tHaa
modulates COX indirectly through nuclear transdooipt
factors, which bring the equality between cell l&gad cell
death as shown in figure 1. Inhibition of nucleactbr kappa
B (NFxB) transcriptional activation is possibly to be the
major target of SA, as NdB plays an important function in
controlling COX expression (55, 56). There is gisgsibility
SA to degrade Né&B's inhibitory co-factor genes in cervical
cancer models (57, 58). The process by which Saerded
in this process is thought to be independent of OBY).
Other nuclear transcription factors related to Ci@Xervical
cancers possibly as a result of pharmacologicabraobf
aspirin, like AP-1 and PPAR receptor (17, 54, 60).

Mitochondria play an important role in cell deatly b
apoptosis as an execution of apoptosis througloradf its
Bcl, proteins as well as the release of cytochromel)C@®SA
and SA are capable of altering these proteins.ekample, it
has revealed that SA can down-regulate the anfiafio Bch
family group MCL-1 (62). There is also possibilifyat ASA
can initiate apoptosis through mitochondrial cytoche-C
release by inhibition of the ubiquitin proteasomathmay,
which can result to stopping protein signalling tbé key
transcription factors (63). Mitochondrial calciumptake
inhibition is additional process whereby ASA brirajsout cell
death as shown in figure 1 below (64).

NSAID like ASA and SA are found to be inhibitor BOX
enzymes as shown in figure 1, these drugs has been
'application for anti-oxidative, anti-microbial aelvas anti-
inflammatory (65, 66, 67, 68, 69, 70). Some redeaxchave
shown that ASA and SA could be applied as anti-tumo
drugs in many cancer cell lines (71, 72, 73, 743ANDs,
such as ASA and SA has been applied as chemo-rgrexe
agents of cancers to initiate apoptosis, it alscreses the
possibility of tumour formation and growth in diféat
organs, like colorectal cancer (42), lung cancéi),(as well
as stomach cancer (76). ASA initiates apoptotid dehth
through mitochondrial permeability transition anding
about death of the cell by TRAIL (52, 77).
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Figure 1. Molecular Pathway to show multiple anticancer efeaf aspirin in epithelial cancer

Evidence from literatures and previous researchggests
that ASA and SA are very important weapons agajrsivth
and development of cervical neoplasia and carcinionséu,
due to its multi action mechanisms in which it igtis its

effect. Many studies suggest that ASA inhibits C&¥ymes,

prostaglandins, cell proliferation as well as aggioesis on

cervical cancer cells. It also inhibits tumour isi@ness and
encourages immune surveillance. These processesngre

1

Other effects

Y
Inhibits angiogenesis

{

cells and COX over expressed in cervical cancer.

2. Material and Methods

2.1. Determination of Cell Viability of
Adherent Cells Using Celltitre Blue™

This experiment was carried out in order to detaerthe

achieved through COX-dependent and COX-independeMPbi"ty of the cell line HT3 before assessing thability

pathways, using multi-action characteristics of dsetyl
group and its salicylate group. In carrying outstpresent
research on effect of aspirin on cervical cancemtn, we
have taken into consideration many factors; theentration
of the drugs and route of administration (it adistieied
orally there is possibility most of its effects vdwunot be
seen because of clearance and excretion limitgtidmeother
factor considered was the fact that epithelial tumoells
might not behave in the same way as other epithediacer
cells. Most studies on effect of aspirin on canceils
conducted on colorectal cancer may show some diffas
when compared to results observed with cervicateans a
result of variation in mutations and genes assediatith
these tumours. Other factors to be consideredheradverse
side effect on application of aspirin, like gasttestinal
bleeding, ulceration, hypersensitivity reactions8)(7renal
damage and macular degenerative disease (79).

Cervical cancer is among the cancers that affechavo
worldwide with high mortality rate. Although screéeg and
treatment are being implemented, the mortality sradee
becoming high. The purpose of this present researdb
evaluate the effect of Aspirin (acetylsalicylic @ciand
salicylic acid on cervical cancer cell lines inrgitas well as

with the drugs. HT3 cervical cancer cell line wasvgn to
80% maximum cell as recommended by the provider
(American Collection of Cell Cultures). Briefly, ghcells
were washed with Dulbecco’s PBS once, the cellsewer
trypsinized using Cardiff Metropolitan UniversityCU)
tissue culture guidelines, and re-suspended in ®fnfilesh
supplement media. Cells were counted using
haemocytometer and re-suspended to a density aflibrm
cells per ml. Doubling dilutions was performed betcell
numbers of 1,000,000, 500,000, 250,000, 125,00(5062
31,250 and O cell per ml as media only (negativetrod).
The microplates were incubated for overnight. Thedia
from the wells were aspirated out and a fresh media
containing 20 uL Celltitre Blue per 100 pL mediasvealded

in to each well and incubated in the dark for 1rhdthe
microplates were inserted into the Tecan M200 Itgimulti
detection reader and the fluorescence of each wal
detected using i-control software (excitation ofD5&m and
emission of 590 nm set on optimal gain)

2.2. Dose Response for Acetylsalicylic Acid
and Salicylic Acid Using Cell Titre
BlueTM

to investigate the mechanism by which these drudls k HT3 cervical cancer cell line was processed as iowed

cervical cancer cells. ASA and AS was used as gsdfor
this research because both drugs are COX inhibiitoancer

earlier. 100 pL at a density of 200000 cells peroftells
were pipetted into 96 well plate. The plate wasibated for
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overnight. The media in the plate was aspirated D@ pL
of different concentrations of ASA (acetylsalicyécid), and
SA (Salicylic acid) from 0, 1, 5, 7.5, 10, 15 angh#V was
pipetted in to each well, one row left without theigs media
only as control and incubated for 24 hours. The im&ds
aspirated again from the wells; it was washed amitie 300
uL DPBS (Dulbecco’s Phosphate-Buffered Saline)pamed
pre-warmed media containing 20 pL Celltitre Blue {60
pnL media was added in to the wells. The plate wesbated
for 1 hour in dark. The microplate was inserted ifite Tecan
M200 Infinite multi detection reader and the fluszence of
each well was detected using i-control softwareiation of
560 nm and emission of 590 nm set on optimal gaihg
experiment was repeated for viability after 48 our
incubation as well as after 72 hours incubationd &ne
fluorescence of each was measured using the Te@i0M
Infinite multi detection reader.

2.3. Determination of Caspase Activity in
Adherent Cells Using Caspase 3/7 glo™

HT3 cervical cancer cell line was processed as iowed
earlier. 50 pL at a density of 100000 cells peofitiT3 cells
were pipetted into 96 wells plate. The plate wasllrated for
overnight. The media in the plate was aspiratedamat 10
mM of ASA, 10mM of SA solution were prepared using
phenol red, 50 pL of ASA solution was pipetted antliree
rows of HT3 plate, 50 puL of SA solution in to anettihree
rows of HT3 plate, one row was left without the gumedia
only as control, the plate was incubated for 24 r&ou
Caspaseglo reagent from refrigerator was thaweardlednd
to equilibrate to room temperature. One vial ofpeseglo
buffer was mixed with one vial of caspaseglo lydiphd
substrate. 50 pL of mixed caspaseglo was added &ath
well of the plate, it was wrapped with aluminiumil feo
protect it from light (Caspaseglo is light sengjivand the
plate was incubated at room temperature for 1 Fiche.plate
was inserted into the Tecan M200 Infinite multi edzion
reader and the luminescence of each well was detedn
using i-control software. Caspase activity was mesb
through the following incubation period 0, 2, 4,8,16, 20
and 24 hours respectively.

2.4. Western Blotting Detection of Active
Anti Caspase 3

nd Pharmacology 20(: 32-44 36

1 hour. The blotting paper was washed with buff@ST
solution 3 times 5 minutes interval each on shakmaghine.
A primary antibody Active anti caspase (abcam N@04R)
1:600 dilution, 25 pL in 15 ml (5% TBST) was aggliand
incubated at % on shaking machine overnight. The blotting
paper was washed with buffer TBST solution 3 tintes
minutes interval each on shaking machine. A seagnda
antibody goat FAB2 (abcam NO: ab6013) 1:5000 diluti3
puL in 15 ml (5% blocking buffer) was added anduinated
for 1 hour at room temperature. The blotting pape&s
washed again with buffer TBST solution 3 times Sumés
interval each on shaking machine. The membranerpsps
incubated in West Pico Dura Luminol substrate (thb
luminol and 2.5 ml peroxide substrate) for 5 misudé room
temperature, excess solution was blotted usingdigaper,
air bubble was removed using roller. The membra@s w
placed on protected membrane in a film cassetta thé
protein side facing up, it was exposed to KODAK #yR
film for 1 minutes. The film was developed using2Qv/v)
developer and fixing agent (100 ml in 400 ml desewqi
water), various bands were produced on the filrh,ttzd
processes for developing carried out in dark room.

The result from western blot analysis did not shay
expression of proteins from the samples. The above
processes were repeated uspigctin as primary antibody
(Housekeeping gene) in order to confirm the westdot
analysis was done correctly. The membrane paper was
washed in buffer TBST solution 3 times 5 minuteterival
each on shaking machine in order to remove activié a
caspase antibody and apghactin antibody as housekeeping
gene, because no expression shown from the resiilts
western blot for active anti caspase, the processrepeated
on the membrane paper, but in this cgsetin was used as
primary antibody. It was exposed for KODAK X-Raynfi
for 1 second.

3. Results

3.1. HT3 Cervical Cancer Cells Viability and
Growth

Figure 2 below shows the graph from the result
(absorbance) of HT3 cervical cancer cell line usied titre
blue. Tecan M200 Infinite multi detection readersweed in
detecting fluorescence of the cells using i-consoftware

Method: 20uL of the samples HT3 with the drugs weréexcitation of 560 nm and emission of 590 nm sebptimal

pipetted in to the wells of electrophoretic gel,oab 12
samples together with a ladder, it was filled uphvbuffer
solution and an electric current passed through 30r
minutes in dark room. The gel was removed; iBlothiae
was used to blot membrane paper for 5 minutes. &fsfat
dried milk in TBST (Tris- Buffered Saline with Tweewas
used as blocking buffer to block the antibody oottirig
paper; the blotting paper was placed on shakinghmador

gain). A doubling dilution was carried out from TGO cells
per ml to 7800 cells per ml for HT3 cervical cancel line,

from figure 2 below shows that the absorbance am@e as
the number of cells increases. But the relationsingaks up
from 500000 cells per ml and above with the de@édas
absorbance. The relationship between cells denrsityg

absorbance on cervical cancer cell line shown asrean +
SEM (n=3).
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Figure 2. Relationship between cell density and absorbandd T cells using cell titre blue

3.2. Dose Response for Acetylsalicylic Acid effectiveness at 48 and 72hrs incubations, while24hows
and Salicylic Acid on HT3 Cervical effectiveness only in 20mM concentration. 10000scpker
Cancer Cell Line ml were chosen, because in the relationship betvoeds

density and absorbance results, there is much deerén
absorbance that started above 10000 cells per m48/and
72hrs incubations it shows more effectiveness ifisce
viability. VC- Vehicle control, this serves as néga control
for the experiment and it did not shows any effe€t
inhibition on the viability of HT3 cells line afte24, 48 and

Figure 3 shows the graph from the results (absa@d)aof
the effects of ASA and SA on viability of HT3 cecal
cancer cell line using cell titre blue. Tecan M2@finite
multi detection reader was used in detecting flsoeace of
the cells using i-control software (excitation dc¥06nm and

emission of 590 nm set on optimal gain). Figuré\dves the 7515 incubations. The effects of cell viability d#T3

effectiveness of ASA on viability of HT3 cervicaBicer  cepyical cancer cell line with ASA shown as the mesSEM
cells line, from the concentration of OmM to 20mbt 24, n=3).

48 and 72hrs incubation. From 10, 15 and 20mM shows

45000
E
mM

1 CSmM o 7.5mM 10mM
Concentration of Acetylsalicylic Acid (ASA)

40000 T

35000 -

30000 -

u 24hrs
m 48 hrs
72hrs

25000

20000 -

15000 -

Absorbance (Relative Light Unit RLU)

10000 -

5000 -

0 -
vC OmM

15mM 20mM

Figure 3. Effects of ASA on viability of HT3 cervical cancell lines

From figure 4 below, shows the effectiveness of @A started above 10000 cells per ml. VC- Vehicle aantthis
viability of HT3 cervical cancer cells line from @h serves as negative control for the experiment &mfidi not
concentration of 10mM to 20mM for only 48 and 72hrshows any effect of inhibition on viability of HT&lls line
incubations, with more effectiveness in 72hrs iratidn at after 24, 48 and 72hrs incubations. The effectscelts
concentration of 15mM. 10000 cells per ml were emos viability on HT3 cervical cancer cell line with S#hown as
because in the relationship between cells densitg athe mean + SEM (n=3).
absorbance results, there is much increase in ladnsce that
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Figure 4. Effects of SA on viability of HT3 cervical cancefl lines

3.3. Caspase Activity on HT3 Cervical
Cancer Cell Line

The results from figure 5 show the graph of theodimnce
of differential effects of ASA and SA on caspasévig on
HT3 cervical cancer cell line using caspaseglo.ame®l200
Infinite multi detection reader was used in deterti
fluorescence of the cells using i-control softw@ecitation of
560 nm and emission of 590 nm set on optimal gdihg

100000

graph shows differential effects of ASA and SA @asmase
activity on HT3 cervical cancer cells line; frometfigure it

shows the increase in caspase activities in batysdirom Ohr
to 8hrs. But from 8hrs to 16hrs it shows much csspa
activities in both drugs, and activities falls af@hrs to 24hrs.
Differential effects of ASA and SA on caspase digtion HT3

cervical cancer cells line shown as the mean + $iEN3).
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Figure5. Differential effect of ASA and SA on caspace dgtom HT3 cervical cancer cell lines

3.4. Western Blot Analysis for Active Anti

Caspase 3
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220 |
i
120
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60!
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Figure 6. Electrophoretogram illustrating migration of activanti caspase
after 1 minute exposure

Figure 6 shows the results of western blot analgtithe
samples using active anti caspase 3 antibody far
expression of proteins in the samples. From thelteso
any expression shown by active anti caspagea8tin as
housekeeping gene was used in order to confirmenrestiot
by active anti caspase 3 was done correctly, @smnfirm
the presence of protein in the samples. A ladderwsad as a
molecular weight size marker with a known conceitrn
and size, as a standard that are used to identiéy
approximate size, base pair, different bands predxy the
samples on the gel. The ladder shows different $awid
molecular weight ranging from 20 to 220kDa. Actigati
caspase 3 expected to show a band around 17kDao kasty
expression shown from this result.

Result from figure 7 shows the expression of profer -
actin as a housekeeping gene at molecular weighBkiDa
after 1-second exposure of the film; lane 8, 9 A@dshows
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more expression of protein than others, while |arghows
very small expression of protein. A ladder was uasda
molecular weight size marker with a known concditra
and size, as a standard that are used to identigy
approximate size, base pair, different bands predxy the
samples on the gel. The ladder shows different ®aofd
molecular weight ranging from 20 to 220kDa. Fronisth
result it shows western blot analysis was doneectly, it
also shows the presence of protein for activeGdpase 3 in
the samples, it might be as result of small amafirgample
used in western blot analysis or the protein issmall
amount that is why it did not show any expression.

kDa
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Figure 6. Electrophoretogram illustrating the migration @factin after 1
second exposure

4. Discussion

In this study the relationship between cells dgnaind
absorbance on HT3 cervical cancer cell line usiel titre
blue by doubling dilution from 1000000 to 7800 wa
determined. We observed that the absorbance ireseasthe
number of cells increases from 0 cells per ml t@QIDO
cells per ml. The absorbance increases as the nurhlells
increases from O cells per ml to 500000 cells pkratfter
500000 cells per ml the relationship between ced#asity
and absorbance breaks up down to 1000000 cellmpéhe
absorbance decreases after 500000 cells per . cthild
be as result of HT3 being HPV negative. Cervicahcea
cells that are HPV-16 or -18 positive are knowrekpress
small amount of p53 transcript as a result of Bfated
ubiquitin-dependent protease digestion (80). It vedso
reported that there is possibility for cervical can with
smaller HPV copy number to be more susceptiblertavth
inhibition by Adeno-associated virus (81).

In this present study the effects of ASA on viahitf HT3
cells from OmM to 20mM concentrations incubateddhrs,
48hrs and 72hrs was determined. The result showed
inhibition of viability from OmM to 15mM after 24kr
incubation on HT3 cells line, but at 20mM, it ink#the
viability of the cells after 24hrs. After 48hrs uzation from
0OmM to 7.5mM, ASA shows no inhibition of viabilityf the
cells on the cells line also, but from 10mM to 20mi¥
shows the inhibition of viability of the cells witlhuch more
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inhibition on 20mM after 48hrs. After 72hrs inculoat with
ASA from OmM to 7.5mM, there is no inhibition ofahility
of the cells by ASA, but from 10mM to 20mM it inliti& the
tviability of the cells of HT3 cervical cancer cellee. From
this result, it shows that ASA inhibits the viabiliof HT3
cervical cancer cells line more from 10mM to 20mM
concentration after 72hrs incubation. This shovet &0 to
7.5mM concentration was not enough to inhibit thebility
of HT3 cells at 24hrs incubation. Evidence shovet #hSA
inhibits COX-2 pathway when used in high dosesIfmyg
period (82), also COX-2 is over-expressed in cavsidle
amount in cervical cancers at every significant sgisaof
growth, including precancerous lesions (18, 19).

Figure 4 shows the effect of SA on HT3 cervical c&an
cells line 0 to 20mM concentrations incubated fdhr2,
48hrs and 72hrs intervals. The result shows nditibn of
viability on HT3 cells from 0 to 20mM concentrat®rof
drugs after 24hrs incubation. There is also no ikigb
inhibition on the cells from 0 to 7.5mM after 48hrs
incubation, but it shows an inhibition of viabilitat the
concentration of 10 to 20mM with much more inhipitiat
15mM after 48hrs. After 72hrs incubation, there ris
viability inhibition by the drugs at the concentoat from 0
to 7.5mM, but the drugs inhibit the viability of BTcells at
the concentration from 10 to 20mM with much more
inhibition at the concentration of 15mM after 72hFsom
these results it shows that SA inhibits the viapitf HT3
cervical cancer cells line at the concentrationgnflOmM to
20mM after 72hrs incubation. This seems to prove th
evidence that SA can modulates COX indirectly tiyrou
nuclear transcription factors, brings about inhdnitof cell
viability and result to cell death. A nuclear trarigtion
factor may possibly to be a major target of SAnaslear

Stranscription factor play a role in controlling C@Xxpression

(55, 56). From the chemical properties of SA, ibwhk that
SAis soluble in water due to its hydroxyl grougldahus can
penetrates cells very well and initiate its effects

In this study the differential effect of SA and ASHk
caspase activities on HT3 cervical cancer cells keeded
with 10mM concentration of the drugs with caspasegter
0 to 24hrs incubations was determined. The reduis
figure 5 shows differences in caspase activity ffbto 16hrs
incubations in cells seeded with SA, in which tlespmase
activity increases from 0 to 16hrs, and the caspateity
decreases from 16 to 24hrs incubations. Caspasétyaetso
increases from 0 to 16hrs incubations in cells sdedith
ASA,; the caspase activity also decreases from 1B4tas
incubations. This result shows that caspase aetviare
higher from 16 to 20hrs incubations; SA shows mhigfher
caspase activity than ASA. The result of HT3 witlsM
Yhows an increase in caspase activity from 0 torsl6h
incubations with much increase in caspase actfuitsn 8 to
16hrs incubations, but the caspase activity deescadter
16hrs incubation. HT3 with SA shows an increaseaspase
activity from 0 to 20hrs incubations with much iease in
caspase activity from 8 to 16hrs incubations, hatdaspase
activity decreases after 20hrs incubation. FromeHandings



American Journal of Pharmacy and Pharmacology 20: 32-44

it shows that the drugs and cell line induces csspativity
at 16hrs incubation. From these findings also, Bduces
more caspase activity than ASA, this is in suppsra result
of the differences in chemical properties as welchemical
functions of the two drugs (83), (82).

Previously, non-steroidal anti-inflammatory drugtkel
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cell damage, inflammation or mutations. Caspasgslaie
and brings about apoptosis that will result to delath, can
also respond to extracellular inducers and intrakeel
inducers. Caspases are also related to tumouresgiprgene
p53 and mitochondria that brings about apoptosis eall
death. Cervical cancer cells are known to inhilpibfosis

ASA and SA were used as an anti-inflammatory anthrough inhibition of pro-apoptotic proteins andregulation
analgesic drugs (67, 69, 84, 70). Findings frons thew of anti-apoptotic proteins (29, 33). Previous stgdialso
research and has shown that these drugs can betipltye show that ASA can influence and increase caspasendient
used to reduce the risk of many cancers in clinicapoptosis in many cancer cells through regulatigrb8 (34).

observations (65, 66, 68, 74). It was also idestdifihat these
drugs can as well induce apoptosis in various types
cancers (71, 73). Another study also shows that A&Ad be

used as an anti-tumour drug in many cancer cedislivl,

73). In this present study, non-steroidal antianfmatory
drugs ASA and SA were used on cervical cancer loedl

HT3. Evidence from this study has shown that thisms

inhibits the growth of cervical cancer cell lines avell

induces apoptosis through caspase 3 activation.

Evidences also showed that ASA modulates calpaime ge
expression and brings about activation of caspa$gs3}.
However, inhibition of COX by ASA results to inite
caspase-dependent apoptosis through cellular stress
signalling (89). This previous studies corroboraftiéh our
study in which we used caspaseglo to show the iintnibof

cells viability, and from the results of this stuidyshowed a
differential effects of the drugs on caspase agtivdnd
inhibition of the viability of the cervical canceell line. A

Previous studies show that ASA and SA have antstudy also showed that cell death occurs througiptagis,

neoplastic properties on colorectal cancer (25, #hg anti-
tumour effect of ASA has been linked to its effeat
apoptosis (42, 43). Mechanisms involved in apopteffect

extrinsic apoptotic pathway that occurred by tumoeecrosis
factor-related apoptosis-inducing ligand receptarhich
brings about tumour apoptosis. Through combinatigthn

of ASA observed in human fibroblast include p38 MAPASA and tumour necrosis factor for treatment ofcearhas

kinase activation (44), inhibition of human telowmse
transcriptase in colon cancer cells (45) and atitimaof
caspases (46, 47). In this current study, we hheevs that
ASA and SA inhibit the viability of cervical canceell line
HT3, it also shows a differential effect of the gsuon the
cells and increase in caspase activity by the domgthe cell

shown an improved capacity to promote caspase-auiaell
death in cancer (36). This study also corroborath wur
current study in which a caspaseglo was used irbawation
with ASA and SA on cervical cancer cell line, ahe tesult
showed a differential effects of the drugs on caspectivity
and showed the inhibition of cervical cancer cébility.

line. ASA and SA have been used as chemo- preventiv From this current study the result shows that A4 §A

medication to induce apoptosis and decrease rigkrobur

inhibit the viability of cervical cancer cell linek is reported

growth in some organs like colon (42), lung (75)danthat ASA being an effective inhibitor of COX-1 haise

stomach (76). ASA initiates apoptotic cell deathotiyh

mitochondrial permeability transition (52, 77), &es was
carried out also on the effect of SA on colorectatcer, and
it shows the possibility of decreasing precanceamenomas
through blocking COX-2 (85, 86, 87, 88). In thisrreunt

study ASA and SA were used to determine the effenBss
on the viability of cervical cancer using HT3 céile, the

result shows inhibition of cell lines viability, #so shows a
differential effect on caspase activity using cas3glo

which brings about apoptosis and cells death.

Some studies also show that ASA has the capacittdach
and modulate multiple cellular proteins in canceallsc
through acetylation of lysine and serine resid3€3.(ASA as
COX inhibitor, its effect is as a result of attadmh of its
acetyl group with serine residues on cyclooxygenasiag
about an irreversible inhibition of function in cam cells
(31). At physiological concentration of ASA, it htde ability
to acetylate various components related to cerndealcer,
like tumour suppressor gene p53, responsible fgulation
of cell growth and bring about cell death (32),stlig in
support of the results of this study that showscettain

ability to inhibit angiogenesis by COX-1 dependedhpvays
in cervical cancer (40). In this current study algowas
found out that SA inhibits the viability of cervicaancer cell
lines more than the ASA. It is reported from thejous
studies that SA may possibly be a weak compet@niClOX
inhibition (53). SA is a weak inhibitor of COX duoty, but
still seen to decrease amount of COX metabolitd3. (5 is
also reported from the previous studies that SAdegrade
NFkB’s inhibitory co-factor genes in cervical cancg7 (58).
According to the results obtained from this stuilyshows
that caspase activity occurred in HT3 cervical eanell line
with ASA and SA, which results to initiates apojgoand
cell death. It is reported that mitochondria is key factor
for cell death by apoptosis as execution of apaptby
action of Bcl2 proteins and release of cytochrom@@®. It
is reported again SA and ASA are capable of algetirese
proteins and brings about release of cytochromen@ a
initiate apoptosis and cell death (62). There $® g@lossibility
that ASA initiate apoptosis by the release of nhitwudrial
cytochrome C (63), mitochondrial calcium uptakeitition
is additional way by which ASA brings about celbtte (64).

concentrations 10 to 20mM of the drugs ASA and SA, Results from this study showed that SA induces tgrea

inhibits the viability of HT3 cervical cancer céhe.
Apoptosis is a programmed cell death due to cedlsst

caspase activity than ASA, these might be as altregu
differences in chemical properties between AS aSd Aand
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might lead to the differences in their actions, Bas a
chemical structure ¢, (OH) COOH while ASA has 150,

in which hydroxyl group in SA was replaced with Bte

group in ASA (83), (82), the hydroxyl group in SRaehes
with serine residue in COX enzymes and inhibitabgon of
COX, while the acetyl group in ASA attaches wittriise

Future Study

Based on the results of this study, we recommesd th
future studies may be needed to increase the number
concentrations of the drugs Acetylsalicylic acidl &alicylic
acid from 0 to 30mM, because in this study we uSei

residue in COX and inhibits the action of COX. The2O0mM concentration, and the inhibition of the drisgarted

hydroxyl group in SA is soluble in water; it will ake the
bond very strong; also it can easily penetrate cblé and
initiate its functions more than ASA. While the aderoup
in ASA is slightly insoluble in water, the bond Imiot be
strong as well it cannot penetrate the cell eailg initiate
its function. Also SA has been shown to activateradine

monophosphate-activated protein kinase (AMPK), al

suggest being the reason for its anti-tumour effewre than
ASA (90). In this study, ASA and SA were used tadftheir
effect on cervical cancer cell line, because thiisgs was

shown to inhibit COX in cancer cells, and COX over-

expressed in cervical cancer. These drugs also stenen to
induce apoptosis in cancer cells. In the developnwn
cervical cancer, COX has the ability to promote ginewth,
chronic inflammation, carcinogen production, angiogsis,
and tumour invasiveness, inhibit immune recognitemd
apoptosis (7, 20, 21, 22); these drugs ASA and &Aldock
COX and stop all these processes.

Western blotting analysis is a technique mostlydiuee the
determination and analysis of proteins accordingtheir
ability to bind to certain antibody. Western blashbeen in
used in science for detection and analysis of pretd his is a
simple technique; require simple equipment and peaesive
reagents, rapid technique. The specificity of tmtibady-
antigen reaction makes the target protein to berhited in
the midst of complex protein mixture (91). The teswf
western blot of active anti-caspase in figure 6o$ study
shows no any expression of proteins, which is eoptfrom
the literature in which an active anti-caspase sham
expression around 17kDa large unit and 12kDa ssodlinits

showing from 10mM concentration. In caspase agtiaisay,
we suggest that the incubation period be from B6iars with

1 or 2hrs interval. In this present study, we obsérmore
increase in caspase activity from 8 to 16hrs. Furitudies
are required to identify how Salicylic acid and Adsalicylic
acid possibly induce the translocation of Bax tce th

ngitochondria in cervical cancer, and whether thithe major

mechanism for Salicylic acid and Acetylsalicylic ichc
induced apoptosis in cervical cancer. Also studiesneeded
to determine the role of mitochondria and cytocheo@
release in Acetylsalicylic acid and Salicylic aditduced
apoptosis in cervical cancer. For Western Blot ysis) we
suggest an increase in the amount of sample loadeithe
wells of electrophoretic gel. We hypothesize thahight be
enough to show the expression of active anti-ca&spestein
in the samples.
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