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Abstract
Senior project title : Cytotoxicity of lupalbigenin from Derris scandens

against ovarian cancer cell lines
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Pharmaceutical Botany

Lupalbigenin is a flavonoid extracted from stems of Derris scandens Benth. Previous study
showed that lupalbigenin has cytotoxicity against many cancer cells such as lung and breast cancer cells.
However, cytotoxicity against ovarian cancer cells has not been carried out yet. In this study, we aimed to
investigate the cytotoxicity of lupalbigenin against two types of ovarian cancer cell lines, SKOV3
(adenocarcinoma) and PA-1 (teratocarcinoma). It was found that lupalbigenin exhibits cytotoxicity towards
SKOV3 and PA-1. The IC50 of SKOV3 and PA-1 were 52.12+5.49 and 29.37+1.61 pM, respectively.
From flow cytometry analysis, lupalbigenin induced apoptosis in SKOV3 by multicaspase enzymes
expression. Multicaspase enzymes including caspase-1, 3, 4, 5, 6, 7, 8 and 9 enzyme play an important
role in apoptosis. In real-time PCR, the expression of caspase-3, 8 and 9 genes gradually increased until 24
h and then decreased. In further study, expression of proteins related to apoptosis need to be done.

It would provide more evidence concerning the clearly mechanism of action of lupalbigenin.

The necrosis of PA-1 was observed by flow cytometry analysis after lupalbigenin treatment.
However, the apoptotic cells were also detected after 72 h treatment correlating to multicaspase
expression which gradually increased after 48 hours. This interesting result suggested that lupalbigenin
can induce cell death by both apoptosis and necrosis pathways since the necrosis cells were early
detected within 12 h after treatment and apoptotic cells were determined later. Nevertheless, the exact

mode of action of lupalbigenin against PA-1 need to be clarified.
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FBS = Fetal bovine serum

% = Sovay

°C = NGUIL RN

ul = microliter (lulasans)

DMSO = Dimethyl sulfoxide

UM = micromolar(lulasluans)

MTT = 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide

nm = nanometer (W1lULNAY)

ICsq = The half maximal inhibitory concentration

ml = milliliter (adans)

FLICA = Fluorescent-Labeled Inhibitor of Caspases

7-AAD = 7-aminoactinomycin D

PCR = Polymerase chain reaction

cDNA = complementary DNA

mM = millimolar(lalastuans)

M = molar (luans)

dNTP = Deoxynucleotide

RT buffer = reverse transcriptase buffer

DTT = Dithiothreitol

RNase OUT = Recombinant Ribonuclease Inhibitor

GAPDH = Glyceraldehyde-3-Phosphate Dehydrogenase
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a o U

@519 DNA wag RNA l¢ vilvinisiasgidulawasniswiaadanas endrulnglignsdudei

28y S Uavszuzdue onviuszey GO wisenguililu 3 Uszuam leun
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LYY

2.1. Folic acid analogues 38 Antifolates aaﬂqw‘éauaqﬁizﬂz S TnUI9N13A379
purine Wag pyrimidine Tnglududanisyhauues dinydrofolate  reductase
(DHFR) 7ldlun1swdey folic acid lnarendu tetrahydrofolic acid fifmAau
duusonsadne purine  way pyrimidine  vinlin1sa@319s DNA  uag RNA
myavein maaselushuluszey G1 anas wadidndszey S $1as elunduilidu
methotrexate LJufu

22, Purine analogues snguiiignslasiadindiofu purine Watigsuneazgn

WasuuUadlneioules hypoxantine guanine phosphoribosyl transferase

[
LYY

(HGPRT) lei@1swan ribonucleotide @eagdugsoulaailunisdansigyt purine
VIin13a379 purine venvzinas enguiiiiu mercaptopurine 1Wugu

2.3.  Pyrimidine analogues &S fluorouracil (5-FU) fignslaseasnesaaneu uracil
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Y
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transferase %aﬁqw%ﬁ’ummsmmiwﬁ RNA uaz DNA @iunalnuadsn cytosine
arabinoside (Ara-C) vinliinn1sgugaienlasl DNA polymerase tAan1svennTs
@519 DNA  a1nnisiendnluluaaves RNA - ennguiliu fluorouracil (5-FU),

cytosine arabinoside (Ara-C), fludarabine WWudu

3. Platinum
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agduiu DNA  1au platinum-DNA  adduct  Iaeunnazidu intrastrand
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4.  Topoisomerase inhibitors
v & ° ¢ . = a Y
gugin1svinnuveseulel topoisomerase Fsiunumlunisdnsioais DNA Tu
nsrUIUNMIAUATIEYIaY DNA dewalnigdnswadvgnegluszes G2 uag S willenilv
LWARRNUNIUNTEUIUNIS apoptosis 81nguiligu doxorubicin, topotecan, etoposide

Wusu

5. Antimicrotubule agents

aaﬂqwésia microtubule dadudruusznauves mitotic spindle Aiflntididdy

Tumsuusnveawad nsiadeulvveswaduaznisvudsansneluiad vinltaunanis

¥a1uved microtubule Anun@ly willonilwadaeniunseuiunis apoptosis

wtsennaudidu 2 Ussiom Taun

51 Taxanes e1bUdufu b-subunit 289 tubulin 1w microtubule  WiNNTS
polymerization %84 tubulin Tinanawlu stable tubulin mmﬁu LLazé’JjUé'?ﬂ
N3EUIUNTT depolymerization mﬂfjuﬁlfdu paclitaxel, docetaxel \Judu

5.2.  Vinca alkaloids #&1lUduiu b-subunit we9 tubulin Tu microtubule ET‘UE?&
UIUNTS polymerization U84 tubulin WAZLIIVUIUNNT depolymerization

= . . . L. v 69
mﬂqu‘ﬁlﬂju vinblastine, vincristine WHugu

6. Antibiotics

pananslagzidlUdu polynucleotides lasunsnsieglusyninagiuavas DNA

[

waztesdunsdunsizi polynucleotide  @alual wonainildevinlians DNA  fnns
Sesaruivaluanelaundvinlrunaduvious wlenhliwaaiinnisnie erluriliine
free radical TJufivnawaduazyinbiigadneluiign sanguiliy actinomycin D,

. . . . . 10,71,72,73,74
bleomycin, mitomycin D, doxorubicin
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ANUazITN1IsANTUNITIAY

3.1 gunsainldlunuide

—

incubator
2. biosafety cabinet class |l
3. auto pipette
4.  disposable pipette ¥u1n 5, 10 wag 25 ml
5. Corning® cell culture flask 75 cm’
6. micropipette ¥uU1A 2-20, 10-100, 20-200 ez 100-1000 pl
7. microtip
8.  microcentrifuge tube
9. Lﬂ%@ﬂ%}ﬂ%ﬂﬁﬁw 2 U8z 4 flnus
10.  sonicator
11.  vortex mixer
12, A% centrifuge
13.  96-well cell culture plate
14.  24-well cell culture plate
15, microplate reader
16.  Guava® EasyCyte flow cytometer
17.  spin column
18.  \A309 PCR
19. #3049 realtime PCR

20.  Inverted Microscope (IM)
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10.

11.

12.

13.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
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an1auauu (lupalbigenin)

DIMTLAYNLTAE Eagle’s Minimum Essential Medium (EMEM)

1Mslasgaa McCoy’s 5a Medium Modified

Fetal Bovine Serum (FBS)

Phosphate buffered saline (PBS)

trypsin/EDTA 0.025%

ethanol 70%

MTT

DMSO

Annexin V reagent
FLICA reagent
7-AAD reagent
lysis buffer
2-mercaptoethanol
wash buffer |
wash buffer Il
Oligo dT 50 uM
dNTP 10 mM

RT buffer

MgCl, 25 mM

DTT 0.1 M

RNase OUT

Reverse transcriptase

tag polymerase

forward and reverse GAPDH primer

forward and reverse caspase 3 primer

prward_and reverse cas

, .oy |
‘uWﬂﬂﬂauazuﬁmay‘aﬂuummm ATINTU

pase 8 primer, ., , o
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28.  forward and reverse caspase 9 primer

3.3 Wwadanigluauive

WwaduziSasalnIziasy SKOV-3

WwaduziSesalunziaes PA1

3.4 A5n15N MY IUIUIY AT VUNDUNITN

3.4.1 MsiasawaauziSSelumnziaes
I3 @ W 1 dy [ @ W I a . = 901
waauzliesildngiaes PA-1 1Wuuziesildvila teratocarcinoma anazdunlu
99109 1aedluemsasusaavia Eagle’s Minimum Essential Medium (EMEM) 7L
FBS 10% druwwaauzisesalaimigiaes Skovz MiuuziSeseleviin adenocarcinoma
wuunmMgdinlutewes wesluomsiasasadviln McCoy’s 5a Medium Modified 9

Wil FBS 10% laeia 2 angiiugiwaduanainwadvesuywd 1au1ain American Type

'
a

Culture Collection (ATCC) estuguy Niaamgll 37°C mrsusulaeanlus 5%

]

3.4.2 MSNAHDUINTINISTONTINVDIYAAN2Y MTT assays
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a

1,000 twad luemsildifeagasviatug 100 pl HalivwAuluduunaiuaugumgd
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(o] s L3 & & § 1 Y a
37 C ﬂ’ﬁUE)ubL@E]E)ﬂVL“U@ 5% NUUARLBTIBTRAUILTAALNTBBN LL@’JLG]SJH'ﬁ@%ﬁ’]EJQWWa

F0UNBLawAIE DMSO Laztina i uaIMISIaguYaa tiilaututy 1 5 25 50 way

D

100 uM ngld DMSO 0.3% Tuewnsidsaeadifunaumuay viquaz 100 pl Tuiwad
IWELEE9 PA-1 wazAadad 5 25 50 100 waz 200 uM Tagld DMSO 0.5% lus1wns
Aasadunquanunu viquas 100 pl luwadmizides SKOV3 anduiiluvuselug
Unfiruaugamgdl 37°C asusulaoenled 5% Wua 24 Halus thunindnsnissen
TAnvonvadlasld MTT AiFondluewnadsased arundudu 0.5 nfurefaddns thld
Tugafinuaugamail 37°C asusulasenled 5% Wua 2 Hilus udgeansazans
MTT i3 i DMSO titoaganssfin formazan udailufadnspanduuasii 540 nm

Annevinalaglylusunsy Graphpad Prism 5
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3.4.3 N15ANYNANLTAE

I '3 (9] ' X | a q P
wiswaduzisesilumzidesusazyinaslu 24-well plate viguas 8 x 10 1wad

v
= a (¢]

Tugmsildiasaradyiaiugnquas 1 ml ebiduauluguuiiaiuauaungll 37°C

9 9 Y

&

asuaulaeanlen 5% ndugaierormsidesgadesnwasifuaisazatggnialaiy

Aianududu ICs, vosusdazigadvquaz 1 ml  Wngadluvusefiguulugamgll 37°C

Y

Amsuaulpoanled 5% Wuwnan 0 12 24 48 uwaz 72 e Weasuldazinaiiiead

9ONUINBNIMNMBNADY Inverted Microscope (IM)

3.4.4 nMsnagauzUluuNIAnevaTadlagldyanagau Annexin V and Dead Cell
™
371 Muse

1 (3 (% I agll ! a 4 (3
wiswaduzisesilumzidesusazyinatly 24-well plate viguas 8 x 10 1wad

(%

lugmsildidevadvinlugvquar 1 Tadans Mabituauluduuiiaivaueumngl

Y

)]

37°C  ansueulaeanles 5% andugreimsidsaadesntazldaisazaragniadidu

a

ANUTUTY ICsp VeusazwaaUTINUmMaYa 1 ml dwadluvusdenguulugumal

)
37°C ansuaulneenles 5% Wuan 0 12 24 48 way 72 $alus ndINATULAAZLIAN
W& Bwadosnuuazyinms trypsinization  a1ntuthluannzneulildimaduaaaiy
9IS AsLYadfeE19aE 100 Ml wa¥aNsarats Annexin V and Dead Cell kit 100 ul
Unliluifiidunet 20 unil wdnhluinsuuuunismeveawadseinied Guava®

EasyCyte flow cytometer Aiaszvinalagldlusunsy Graphpad Prism 5

] . ™
3.4.5 n1snadau Caspase Enzyme Iﬂ&l’i‘lﬁ‘lgﬂwﬂaa‘u Multicaspase 310 Muse

1 I3 A/ = 1 a a4 I3
wUaaaNzsastluimzifeaunazyiinatly 24-well plate quas 8 x 10 L¥ad

Tuomsildiasueadsiatugnquaz 1 ml ebidwduluguuiauauaamgl 37°C
asuetlaseanlen 5% ntuldasazaregnialiaduinanudutu ICs, veusavieadld

e}

WuBIMISIAgRgaaiN vquaz 1 ml dueadluvuseniguulusamgi 37°C
msusulaoanlen 5% Wuan 0 12 24 48 way 72 Flue NEIRINASULABELIATLAIN
WadENUIINIT trypsinization 9 nuutluanagnauliliwaduaidaufy caspase

reagent Unluguduian 30 Wil aantudn 7AAD Uusieluiiiindn 10 Wil udaily
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o

AAIPIBLATEY Guava® EasyCyte flow cytometer Awasizvinalagldlusunsu

Graphpad Prism 5

3.4.6 NMINAHOUNITUANIDBNYDIEBU caspase 1ag real-time PCR
1 v I3 4 14 o v & 14
wisaneiusiwadasly 24-well plate quaz 8 x 10 1@as luesiluiieuead

giatugmauaz 1 ml ibiTuduluguaiinuauaamgl 37°C asuaulasenlad 5%

ada QII

9N Iansavanggniaddtuiiaududu 1Cs, Ypsusaziwadldunuemsiassead
i viguay 1 ml thwadlutusedidualugamgil 37°C asusulneenlus 5% Wunm
0 12 24 48 uay 72 Hilus WoasuusazawdIuiivadinadin RNA seymarin
Purelink® RNA mini purification kit 99nUSHM Thermo fisher scientific lnavinlilwad
unnuazvinoanulagld lysis buffer anthuhluatalagld spin column fianansadin
RNA Tishuuuls ihlutiudneng wash buffer ilaldifiu RNA waddldn Superscript i
1" strand synthesis system 91AUTE% Thermo fisher scientific Tun1sideu RNA 1y
cDNA Taen154fiat Oligo dT 50 uM, dNTP 10 mM, RT buffer, MgCl, 25 mM, DTT 0.1
M, RNase OUT uag Reverse transcriptase neufiaziillu PCR ilowfinsiuan cONA
n§aantuth cONA wnifisl tag Polymerase wae primer fisiwnzsio GAPDH iy
house keeping gene titoldidusunnsgiu uazillsiuwiindun Ao Caspase-3
Caspase-8 uaw Caspase-9 Lilensaaaaunisuaneanvesdy 1 primer el
Caspase-3:

(forward) 5-GTGGAATTGATGCGTGATGTTTC-3,

(reverse) 5-GTCCAGTTCTGTACCACGGC-3,;

Caspase-8:

(forward) 5-GGATGGCCACTGTGAATAACTG-3,

(reverse) 5-TCGAGGACATCGCTCTCTCA-3,

Caspase-9:

(forward) 5-CACCCAGACCAGTGGACATT-3,

(reverse) 5-TGCTCAGGATGTAAGCCAAATCT-3;

GAPDH:
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(forward) 5-ACTTTGGTATCGTGGAAGGACT-3,

(reverse) 5-GTAGAGGCAGGGATGATGTTCT-3".
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4.1 NaN1579Y
4.1.1 MINAFBUTATINIGTTOATINVDIYAARIY MTT assays
Na MTT assays maquwaﬁ%ﬁuﬁnm 24 3l
Aolwaa PA-1 511 ICs, 10U 29.37 + 1.61 uM

druad SKOV3 $ie ICs, W 52.12 + 5.49 uM

PA-1 SKOV3
Lupalbigenin 29.37 + 1.61 52.12 + 5.49

M19°99 1 wanananudndy vesgmalituneengvddugaaduziielasesay 50
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4.1.2 wan1sneaasluwaduziseselaumiziags SKOV3

(n) () (m) ()

0 Falag

12 7l

24 F3l314 &

a8 4l

72 Falu
AWl 3 (n) wansnmaneiad SKOV3 ndsldsugmadiduiiszozinadnag shemdsens 10

uaw (1) 20 Wi (A) N3IMLARSHANSLAR apoptosis Tulwad SKOV3 wddldsugwiadifufiszezinaidnadleg
foswadsmed Annexin V/7-AAD Taediuansdauans live cells a19u2uans early apoptotic cells UuUI1
Wans apoptotic cells hazuugIBUans necrotic  cells()nsuuansnatoulesl caspase  vangvinlulgas
skov3 vadlssugnalituiisseznansine Inedeswadsed FLICA/T-AAD Tagdruansdionans live cells

8719%718R4 apoptotic live cells ULYILERS apoptotic dead cells aguudeaninecrotic cells
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4.1.2.1 aMmghewasnainsligniatidunssezinaidiige

N9 3(n) wag (¥) WU et 0 Frlus waddl spindle leg fitiula

1 [ 3
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Mldsundasliaaneiuadiiinismenuu apoptosis
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Annexin V and Dead Cell

Aa [

INNENIINAGBI (NNl 3(A)) ANLEAISIIUTARINEAiRnE Wd
s lUdond Annexin V waz 7-AAD ilelsigniadiduiszoziiaisieg Tasuny
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