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Abstract

Lung cancer is the leading cause among the top ten-cause of death in
Taiwan. Besides the currently used chemotherapy, herbal medicine may
play a role in the treatment of lung cancer. Hottuynia cordata THUNB
(Saururaceae; HC), one of the frequently used herbal medicine in Taiwan,
has been widely used in various diseases. Review from literatures, HC had
many effects, including anti-inflammatory, anti-oxidative, anti-viral,
immunomodulatory, anti-SARS, anti-bacterial and anti-tumor activities.
However, there is no literatures describe its effect on lung cancer. The aim
of my present study is to evaluate the possible effect and action mechanism
of HC on lung cancer. A549 and LLC lung cancer cell lines were used to
evaluate the effects of HC on the cell viability and possible anti-tumor
effects,and SD rats were used in anti-inflammation study.

The methods of experiment, including paw edema, cell viability, cell
morphology, cell cycle, cell apoptosis and protein expression.

We used A549 and LLC cells in the evolution of anticancer activity, and
found that HC-crude extract showed inhibitory effect on cell viability of
A549 and LLC cells. In order to look into the possible potential and action
mechanism of HC on human lung cancer, human lung cancer A549 cells
were used. Results from our study, HC treatment causes cell cycle arrest of
AS549 cells. The inhibition of cell cycle might be via the down-regulating of
G1 phase related protein levels such as cyclinD1, cyclinE, cyclinA, CDK4,
CDK6, and CDK2. Additionally, HC causes A549 cell apoptosis via
caspase-8 and P27 expression. The anti-tumor effect of HC-crude extract
and active compounds (aristolactam BII, aristolactam AIl and
noraristolodione ) on human lung carcinoma A549 cell line is via cell cycle

arrest and late apoptosis.
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# .4 Cyclin BICDK 1 #73 #= ° Cyclins /CDKs 4§ & 3 /- ¥ _tw % i®
PR T - B o

ARG I B - A oA R SN L R e S T
( Cyclin-dependent Kkinase inhibitor; CDKI ) & _m?z ¥ #f 423 ¥ cndk-
v Rt R TRt i ;ﬁﬁ%ﬂjéiﬁﬂij?g#%.%g » Flm i 3P
32 A R LA RS S e R ik )k .

Fpimie - A p ¥ wmiz g X LR E AN B - B &L
2o i%?‘fﬁ?;)%,ﬁm’?é’ hme 5 (celleycle) & 272 £ 1 ¥ chid i
BP B OER c dok R 511 B R e 3 0 R R
ikt W4 0 H IR Bl TR A (apoptosis) o PRAFEA 53

&P A P T PR R o
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BREY EFATRR LY BT AR oK IV TEEY
FE 5 PR B LB R Bg._j;‘;]&,«,; A EE N AL
;gvj;sj\#;)%\ﬁi \/;’J'\JE ~ 3 N ;&}f_"{;;g% ~ R -
BREERBE -RA IO BRI IRGFR HER-LF]
TROFEFART IR L RFEL Fopd L ARRE
BREEEEEREEREGEH (SARS ) 1%  FFfofrdg £ i

* o

Fpscia@d F o R A Bk, - g d 4 8 Al g
:}’% , lg\{#ﬂiﬁ ﬁ ¥ 7 @ ,ﬁfﬁ%rg’ﬁglﬁaﬁﬂ#;)&\ B;—:}%& oY 5%
B B AP R RAECEN - FEFAT ORI G-ERPEL A
AR A B I REIHPERIGELFES S UANFAY
PRES D AT ARt chic® SO P A kTS E 0 F
BT — LR ILR i o 4 S HehPuR B LS HE e
SR T E ko B RN R SRE o e G Pk
TREIAF § 248 7l Fod FREF Fans il o i oL
PR PASSHNRE A RR T A S S A e fd 4D
¥t LR 5 R e [24] o O E e 7 chin R ) BRI
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FHEH  HIGFweF P Bt hdd Tz ildfgme s 53
Y AP THEFHART R R (T NE v F 28w

THHAFEIM -
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Y- R 8%

$- & RSHHAEZ R G

R R WG
& %% (Houttuynia cordata, A HC) 2 5% 21424 200
A i TR W LR I SLE R -E b

(25mg/ml) #% %> k4-20C#% * -

= ~lmre ik
A549 (a human lung adenocarcinoma cell line ) §= LLC (a
murine lung cancer cell ; lewis lung carcinoma cell line ) F£p #77 8

r\f‘;,l %pi‘ t‘l-'ro

CRE

1. w% 32 % 44 (Forma Direct Heat CO, Incubator Model310

i

Series )

2. #38 ;N

‘?Er

E 4% ¥ = (Laminar flow )

3. & & B BE a3 B A 178088 ( Digital Microscopy
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Camera/Viewfinder3.0)
4. A3 (Cetrifuge-5415R) ~ 3 & 3o 1
( SORVALL®-pico §~ KUBOTA-2420)
5. =& ks, ( Water bath BH230)
6. RALF REFH
7. § 3 #& 2 ¥ (METTLER TOLEDO AB204-S/FACT)
8. = =4 33 k¥ (Millipore®)

9. Bhdk B/ 2k ( pH meter METTLER TOLEDO Seven Easy )

10. ELISA reader ( Enzyme-Linked Immunosorbent Assay
reader )

11. ¥ (Bio-Rad SDS-PAGE®)

12. X3z38 %9 FH#F# (iBlot Transfer system, Invitrogen® )
13. 2§ ® (ORBITAL SHAKER 08701 )

14. w72 3+ #& % (Haemocytometer plate )

15. 53 s & 45 %k (Becton Dickinson ® FACSCanto )

16. 4°C #4 #k $5§=-20°C 2 -80°C /4 % 7k 48

17. 4 k& ¥ & B2 if L 47 % 3 (Luminescent Image
Analyzer, LAS-4000 )
18. B BREF = Féh
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N

#H

. B£p GIBCO company ( Langley, Oklahoma, USA)

RPMI medium , Fetal Bovine Serum (FBS) ,

Penicillin-Streptomycin (P/S) , Trypan Blue

. B p Merck company ( Whitehouse Station , New Jersey, USA )

Na,HPO, (Disodium hydrogen phosphate) ,
NaCl ( Sodium chloride ) , KH,PO, ( Potassium

dihydrogen phosphate ) , KCI1 ( Potassium chloride )

. Bt p Sigma-Aldrich Chemical company ( Missouri, St. Louis,

USA)
DMSO ( Dimethyl sulfoxide ) , PI ( Propidium iodide ) , RNase

A ( Ribonuclease A) , BSA (Bovine Serum Albumin ),
APS ( Ammonium persulfate ) , Methanol ,Ethanol, Glycerol MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide )

reagent , Cellytic™™ M cell lysis reagent , Triton X-100

. B p Amersco company ( Cleveland, Ohio, USA)

TEMED (N-N-N’-N’-Tetramethylenediamine), Tween-20
(Polyoxyethylenesorbitan monolaurate), Trypsin-EDTA, 40%
acrylamide /bis-acrylamide (29:1 ratio), 10X SDS (Sodium
dodecylsulfate) buffer, Tris (Tris(hydroxymethyl)-aminomethane),
10X SDS-PAGE running buffer (TG-SDS buffer)
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5. Fp Becton Dickinson company ( Franklin Lakes, New Jersey,
USA)

Apoptosis detection Kit (PI/Annexin V-FITC)

6. Ftp Kodak company ( New York, USA)
Development reagent (%g #7#%|) ,Fixed reagent ( Z_§>7]) , BloMax
Flim % %

7. Bp NEN Life Science (MA, USA)

Western Lightning Chemiluminescene Reagent Plus ( ECL ) Kit

I~
© 10 2~ %% ,75 22 %5g 12342 963 1 4 %
© 15ml ~ 50ml 8.« ¥ 4 1.5ml 4§ ¢ ™2 2 1.5ml eppendorff
© 5ml ~ 10ml ~ 25ml Vl’}? Fo200pl -~ 1000pl #%E VJL*}? XM E
0.22pm &9

© PVDF # ;% s (Millipore®, MA ,USA) ' % dispossible glasses

# o~ Al
1. B p Fermentas company
Protein marker( # SM6071)
2. Fp Abcam company
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Anti-Cyclin A (ab7956), Anti-CyclinB1 (ab2949),
Anti-CyclinD1 (ab7958), Anti-CyclinE (ab7959),
Anti-Cdk1/Cdc2 (ab6537), Anti-Cdk2 (ab7954),

Anti-Cdk4 (ab7955), Anti-Cdk6 (ab41870),

Anti-p27KIP1 (ab47590), Anti-p21 (ab47452),

Goat anti-mouse IgG (HRP) horseradish peroxidase conjugated
antibody, Goat anti-rabbit IgG (HRP) horseradish peroxidase

conjugated antibody
3. B p Santa Cruz Biotechnology company

B-Actin (C4):5¢c-477778 , Caspase-3(H-277):sc-7418
, Caspase-8 p20 (H-134):s¢c-7890 , Caspase-9 p35 (H-170):s¢c-8355

= S -'? ;—,'gfh#;,
REp #4042 2P (BioLASCO Taiwan Co.,Ltd ) 0 ICR &
H-] & (ICR mice) ' F € £ 2025 252 d 2 FRFHP PP v %>

FK 35 12 ERENE 12 PR > B3 fd4d o
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AR ACEI BB YR RORT R P LER L B APAER
AR ERFH ) REFHRHRRBRLFF LEL 2 3 B
oM RARTER S OE D BFHEFEH ) we g
itk PEE AV R enitr B TR EFHFHRE I MIT
reagent & B|foin ;N dmre R A T RpImE R F L 2 Nk B B
&2 ¥ kA 78 ( Digital Microscopy Camera/Viewfinder 3.0 )
BERAEL R EL G E S L41% RN me Rl
£ 455 74 PI/ Annexin V-FITCKIT % ¢ M A5 Rmie 2 7= Fn;
B isfl* & 3 &L BE;Z (western blot analysis ) 4 47 £ & w72 1¥ 8 4p
M 2_ cyclinD1 -~ cyclinE - cyclinA = CDK4/6 ~ CDK2 ~ p27 4
% %= 4p B 2 caspase 3 ~ caspase 8 F-v F ik 3R o

- H4FHd GRE P A2 S/ fag> oo e
3 fE] e W me kL G % M ehd - d caristolactam BII,
aristolactam AII % noraristolodione » & {7 H ¥4 25| ' % ¥ % fm 52 $&

2 AR -
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- o) REGFH-FUF LR %

ICR | A2 454288 » 1k 1024 E L0 1ml 5a £
£1% SR s (ip.) & SRR (0,25, 50, 100 mg/ke )
RPN > ¥ - d o~ B L # Indomethacin (4mg/kg ) E (T PR
@ > 30 A 4875 0 * 3k A 1% A -Carrageenan 0.05ml /3 Bl is ury

5lA= %5 > & w3 0,05,1,2,3,4 45 /| BF 12 Plethysmometer %ri5- &

PR R REKER

= ~FF &S BRRE (LDSO)
ICR | LA+ 62% 288,15 1020 8E % 0.1ml «nd £ 417

s (dp. ) PRAEART e N o BB - B2 G

%5 £ 417 Excel B8 Lgx > AR (LDS0) » & (o465 &5 2 7
HE

=~ R R (MTT & PLER A7)

1. MTT #3471
MTT][3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide]
RS 472 & e 2 R N dehydrogenase € #- tetrazolium

S AR E A M 1

ﬂﬁi

salt {8 i = formazan %% > H F% 4



e & 41 * DMSO ( Dimethyl sulphoxide ) % (€3 $&-#-F% ¢ B hHip
f2o2R15 % 2% L p #0447 &k (ELISAreader) % 570 nm ;& £ 3f B~
kB F RS HR e KB AV AT e g e

#-2bo| fmoe W R w2k (AS49 or LLC ) * RPMI # % i & 10cm’

4 A B 963 &4 (2x10%200ul/well ) 538 24 -] BF

R

LR SR 0 b r R AT R (0,0.125, 0.25, 0.5
mg/ml) A G fE% 2448 T2 B s & Dde 2 A R bR AT S A
Podk (0,12.5,25 50 pg/ml) €% 24 ] pF > BFpa 20ul %% 0 £
4~ 20ul MTT reagent » 1 -] PF¥{s » dd 4 200ul 33 % % » & 4c » 200l
DMSO » 15 A 4875 » %35 fid f8 s £ # i3 48 p A 45 % ( ELISA

reader ) # 570 nm i & F B~ex kg o

2.P1 5% 4 ¢
PI [ Propidiumiodine ] #_F &t & enfifa 4 & » % fmbe 5= pFlwm
séagﬁg,ﬁ_i\gét ’ fg;%g} P2 ‘”ﬁ‘,’f‘-‘" 'f“"#f& SLL vz d L
B ougnlimre ®RY A F SR RS $ i PRk S 0] B AR R AT
A4 m/}i"% gL o N F LTS R R

¥ A549 cells & » 123432 % 45 (1x10”/Iml/well ) * RPMI 3 % i

T 1824 A 3TITCEZ APHELEDIRE R R S IR ZRE S
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ok B eng R e g% (0, 0.125,0.25, 0.5 mg/ml ) A ] (5% 24~ 48
72 o) P o

4v » trypsin-EDTA # fmz 2|33 & % > fxBmie HHE T3 ¢ - ¥
IXPBS #-fmfe i ™ & (25 ) F4s 1500 & 5 4480 4 H ¢
oo de o~ PT4& (7 2mg/100ml PI 4 1xPBS ,H ¢ &) 5 1:4)300ul -
P2z m LK Pl A& 2 e A D] FAScan & * g 0 F b4 5 Mgk

30 & 48 0 Efs oS dm e R T A 4T o

T~ e R LR

A E 2] dm e R etk (AS549) % RPMI 3 %% 10 2 4 12
AGBASE 24 ) ARFEEFEER > e rF FEREDARY
FEd % (0,0.125,0.25,0.5 mg/ml) A %] €% 24~ 48 ~ 72 /| P& 5 14 i3]

DR FHREBREmE A G 2 B A e

I P e

* T0~T75%k 4 EPE #-dn i U E R 2 e Tk 0 PLARIR Y
DNA g it s 1 * il mie kA 453 k¥ P DNA chz £ i 7 F
e e T IR F TR o

# A549 or LLC cells £ » 12 3*8 %4 ( 1x107/1ml/ well ) *
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RPMI #5 %% ( 5 10% *52 & ) i 1824 /| PFss % AP H
S A RAr TS AR E A RER AT R (0, 0.125,
0.25,0.5mg/ml) & %] iT% 24 ~48~72 [ FF » & F 4 2 % IR 4
Wi 4 Bk (0,12.5,25,50 ug/ml) 1£* 24 ] pF o

4v ~ trypsin-EDTA # ‘w¥e #3132 % & > fxB- e B T4 ¢ o
% IXPBS #-im%% b kT k(2 %) i 1500 H 5 A4 4 M
ForisiEalE LY 3 50 B A4 r IXPBS ks o mH L F
REIIER S BE - FRF (vortex ) — 7k F ¢ B4~ Iml k4
(4°C ) T5%iFpE » 2% 5-20C k48 7% 2% -

P w AR -20C kg malae B E A 1500 8 5 4
4 440 FR o dEdE Sl F Bk w 3 5 0 Iml #0 IXPBS kA A EHE
f-FEFgpe IR R FEENFRRY 3 0 F Fer Pl
2 A 300ul (¢ Zz 20mg/dl PI » 2mg/ml RNase A ~ 5% Triton X-100 %
IXPBS ) » B8 2 /il iz R B * 5 > F P A SHMHEE 30 A48 0 Ao Y
i mie R TR SA T

“rif Flenimie k¥ ¢ DNA 2 7 € » * Becton Dickinson 4 2 &

ModFit cell cycle analysis software 3.0 T_& #t 48 :E (7 w2 T P cng it &

e -
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+ ~ Annexin V-FITC/PI &3] 8 4

Bimie it (7R~ S HPPF > pRg 5k & ik ( phosphatidylserine > f i
PS ) € ¢F @ mfe B¢k 5 Annexin VO ¥HEEg S fe Aot I
By sk (FITC) 15> 7 i@ % § X B Mcs S 5 w2 k1 Pl
e k= e 4 o @ A i A ex_ (. Propidium  Iodide » PI ) # - fa{ipk
AL T A A FERE e RS Y B enim e ot e
PI it 535 B mPe iEm & w5 4 5z o F] ¥ Annexin V &2 Pl & &
T Rt o k= P hmie B AR K o

- A549 cells & » 123432 % 45 (1x10°/ 1ml /well ) * RPMI 32
RREE 1824 pF2 37 T AZ2 > AR ETE R > 4v » 3708
RRfe? FERGDAMI MR (0,0.125,0.25, 0.5 mg/ml ) A & iF
24~ 48 ~ 72 | BE o

AfeE 1238 A E 7 FH ARG >+ G 0.5ml IxPBS Fix
e e Bdmre DIgc F o £ £ %) 300ul £ trypsin-EDTA {2 B~ 5] 3w
FoHs 1500 5 5 4480 2 B iR 18 4 » IXPBS £ e g
4 H- Rk F R Apoptosis detection Kit b 33 B o L4
300ul 71 & binding buffer #-cells ;2 £ > j€_# 3 B~ 100ul  ( 1x10° cells
/ml) ¥] FAScan ¥ # » 4 PI £ Annexin V-FITC % 1:1 (5Spl:5ul) &g
Ao F AR A TR TR 15 A4 L 2 B E 4~ 400ul
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71 & binding buffer > B {& 1438 w92 KB 7447 o

= ~ & * & 2. (western blot) 4 47

Western Blot # * ih iU R[5 4 A% % £ 74 o A fe iRl 4 A3
Folgmes, &t Thd | * fRiedhs foe 5548 PAGE 4~ 3chk-d
FH&E ES8 D Fp (Heppgiad @) F o Azt
E BTN R H o i BT ARSI B A R

M3 e URAR D cnded TR S ARIT S AR B R iR A A

a%*

BpF e R ikedhd - FlllAc K B SEAY R &
BB RBTASRNOFREED DA FIAE SR A A o
1 30 ¥

X KE 2] v W o an etk (AS549) * RPMI 3 % 2 £ 410 2 A
BAVEE 24 | FEA  PFHEETBRR L 322207 F
ER AT R (0,0.125,0.25, 0.5 mg/ml) A W] iE* 24 - 48
T2 L PES R E A r A RERSEAME TS 4 dk (0, 12.5, 25, 50
ug/ml) €% 24 ] p& o

Akimre ? R AR IXPBS R R H o Ak @
i fmre Bk 7B L 5 4o~ 100~200ul Cellytic™ M cell lysis reagent » %
10 A hE o U R IEESEE B w51 20~30 ~ 4 (K
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o) B 10 2 A & 4 ehim Rz BB~ 5 eppendorft s i 17 3L 1500
#E 15~20 A 48 0 B~ iR DI RT0 eppendorff» 4% F ¥ 14 1 -9 B E
A3 MR AR & -20C k4 e
2. v FEE

B AT EREE R 2mg/ml BSA ( Bovine Serum Albumin ) » i
2k & 2000~ 1000 ~ 500 ~ 250 ~ 125 ~ Opg/ml > ] * ELISA reader %
7% sk i@ 570nm R £ o - EHE R F M (standard curve ) > I B )
ABE S 2N fe @ (rE 0 430995 ).

e R Ed 133 kR (0— 0.125— 0.25— 0.5 mg/ml )
B ur 10ul Fden FAAR 0 F BERRISR D BIRS o R4
4 200ul e A+B £ & (A:B=50:1)> f|* ELISAreader w3k
B 570nm P& o H¥cE EERE £ A (standard curve ) > ¥ F 3 B
v H R o
3. RABRrEG

fie & 10~12%¢%7 SDS-PAGE ( T #:D.D water > 1.5M Tris * 30%
acrylamide * 10%SDS > 10% Ammonium persulfate » TEMED ; + ¥}: D.D
water > 0.5M Tris > 30% acrylamide » 10%SDS > 10% Ammonium
persulfate » TEMED ) » B~ 40~70ug ch3-v & & 4v » 1/4 B & > 12 95
CHe# 5 ok $1{5eh%9 % » 7 F Ix running buffer T A f§ e}
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g oo 2 120~125 REFZE 400 £ B R A K 60~70 A 4 o -

-0 F#id F| PYDF & £ NE %¢ > @ % L8 @id 13

(Invitrogen® ) #id 9 624 ( AF B AT > A3 B/ PFFAX

) e
4 F9 FALARS

#-PVDF &* NE "2 & 5% Mgt dmid 1 > BEH - &

EFB PR A 0 IXPBST e ig » & = 10~15 A 48 -

R A6 FE T A0 - ML DO RS kLR (4T )
FBE R R B F X 10~15 A48 0 & 461 0 4 r Z B
ML 1P PF o ks Bl & X 10~15 2480 & 4~6 =0 > Bl 4
»EWH (1 1) 4 kA (BECLKit) B4 F o 08 5 p 1Y

Kodak X % % & 2 B Rid ~ LA & Rjen Fid RE -

¥z & FTRAFEL

#* SigmaPlot g B 2 SPSS 5u3 it 4 47 > F % 5% % Fp !
T 3i9E (mean )+ {35 %L (standard error, S.E.) % 7,8 k&5
P w2 F 14 One-way ANOVA ( Analysis of variance ) # 7

Dunnett £ 47 > & p &/ 0.05 FE 5 AP Fang & o
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- BRI R P L i

A AT Rt B AR 23 KBS B (4
£ ) 2 % Indomethacin Z 4 %2 ( L HR e ) Ut 25 FRE
Floga g ol L o RS AT A2 SOmgke oo &
Indomethacin ( 4mg/kg ) 5 4p 02drdl5 L iT* > F % T e b 5 H] £
100 mg/kg g & 5% d 3+t Indomethacin ( 4mg/kg ) %4~ it *

5 0 B 4% % 4e Fig. 6 #7177 ©

AR e g R F e

Bhd T ededh i E 10 M E L 0.1ml 2 & o R
BT RPN 2 ER 5 0.5 0.625,0.75,1.00, 1.25, 1.5 mg/0.1ml -
BT AN 'R EamEin o BEF LY 0.5mg/0.1ml &
0.625mg/0.1ml | & ( n=8 ) ¥ %, 3+ F 5 100% ,m
0.75mg/0.1ml 5 87.5%¢3 7% & » & §_1.00mg/0.1ml # -] &3 7% 5 &

F 12.5% > @ 1.25mg/0.1ml v 1.5mg/0.1ml Jk A& 2. ® -] &8 2 385> =

-
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RFed NP RHREEE T AR R E L > FR

) - # LD50 5 9 mgkg -

= s ARY R B AS49 e & LLC Mm% S s

(- ) MTT ## 04 45 (MTT assay )

PURE fe (control ) ek kB E 100% 0 5 e w| e kB AR H R
Z R R e E S 0 B2 R deFig. 8 fr Fig. 9 %777 o L ¥

FHE A PR A 4 0 ORI R R e 2] G e i R e tR ( AS49 or

LLC) h2 & » 2 E5 HE 2 PR ahieigid o
(=) w3 i {4 17 (Flow cytometry analysis )

d Fig. 10 2% T g FHE 2 PFE a4 4 aifyfgﬁ;}t;,»’s 2 B

¥ AS49 e tken2 £ 5 27 Fig. 8 e MTT 2% A 47 AS49 fmve jE 12

SFhApW o WAL AT R E 0.25 mg/ml i 48 ) BF > F oAk

Fr4] 50% 1 AS549 fmve 75 S o
T~ 4R E e P4 AS49 e At B b e
d Fig 1l &1 3t 23 A E 2 LR IF* T 5 A549
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WP AR R R AR e o] 0 T F Tl BRI AT RR

Yol B¢ e 2 R

T~ ALY R AS49 e 2 F ) P

P ER AT R (0, 0.125, 0.25, 0.5 mg/ml ) > £
24~ 48~ T2 L FEIEH 5 4 AS49 e 2 kW R 0 B % KT e ikl
2 DNAZEEGILHES SHAX  GMPE" > 13 pFey
EEv R FRRAREA FER AR ENS FPF (025mg/ml o
0.5mg/ml ) 52448 g 2 ER/E* L GLIHE S > @ 72| B

A2 EFHFEY Gl 2 SPEF o e Fig12-14 #757 o

+ ~ Annexin V-FITC/PI :£#| 84 & B A549 mPe 5+ = 35

7 ek B eng EE e (0, 0.125, 0.25, 0.5 mg/ml ) # A549
‘mre A W] IEH 24~ 48~ 72 ] PF 5 4 % 4r Fig.15 4r Fig.16 #77 » (i
24| P13 AS49 e REF AR Y ek R A E 0,0.125,0.25, 0.5 mg/ml
2 mre = | A AW A 12.3842.39%, 12.5+2.07%, 15.92+1.41%,
21.43+3.59% ; (SiF 48 /] PS> AS49 ‘e "EE AT R R A E O,
0.125, 0.25, 0.5 mg/ml 2 fm# 5 = F A 2w & 10.50+3.8%,
10.33+2.56%, 23.68+6.41%, 28.48+9.80% ; TiF 72 -] FE{s » A549 m
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R F AR R A £ 0,0.125,0.25,0.5 mg/ml 2 fmre = AL
A 5 % 10.3541.27%, 7.05+0.58%, 18.18+2.18%, 35.68+3.67% o d

BRHA O ALY R R E A E S PEE H h 0 $  ASA9 %

S S AEE NP A MR ASA) e 2 FHPAPM Z - AP M

30 g

7Rk R R R g (0,0.125,0.25, 0.5 mg/ml) 2 48 /)
P LB H $ AS49 lwmre 2 iFHP P d-d FTE R ARM 3 B R
2o 2 % e Fig.17-26 #771 » fm¥2 F 8 G1 # 4p B s cyclinD1 ~ cyclinE ~
cyclinA f= CDK4 / CDK6 -~ CDK 2 3-v S ¥ 4 %3 e b e A £ 3
bedm W 0 @ p27 F-d AR E R e 5 B2 me k= 4P B 5 caspase 8 -

caspase 3 F-v H & IE H Ao o
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—6— control

—8— 25mg/kg

—4A— 50mg/kg

—— 100mg/kg

—*— indomethacin 4mg/kg

40 -

30 +

Edema (%)
N
o

=
o
|

Time(h)

Fig.6 The effect of Hottuynia cordata ( HC ) crude extract on
carrageenan-induced paw edema in mice.
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1209 1009
— 100 - o y=-176.27x+ 209.75
£ 87.5% R2=0.9166
© 80 -
=
2
a 60 m
©
g 40
& 20
] 0
12.5% 0%
0 T T 1
0.5 0.75 1 1.25 1.5
drug concentration{mg/0.1ml)

Fig.7 The acute toxicity of Hottuynia cordata ( HC ) crude extract in
mice.
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120 -

(1 24h
48h
100 T % B3 72h
*k%
T
80 n *%% Sk
O\o *%k% —l—
=
S 60
©
>
% Kkk
40 T
*k%k
*k%
20 -
0

control 0.125mg/ml 0.25mg/ml 0.5mg/ml

Fig.8 Effect of HC-crude extract on the cell viability of human lung
carcinoma cells (A549) . Cell viability was detected by MTT

assay.

39



120 -

1 24h
48h
100 - B 72h
80 a *%
=X
> k% k% k%
z o T
8
>
— *kk
©
o 40 Kkk
20 - dkk Kkk
0
control 0.125mg/ml 0.25mg/ml 0.5mg/ml

Fig.9 Effect of HC-crude extract on the cell viability of murine lung
cancer cells (LLC). Cell viability was detected by MTT assay.
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A549 for 24h-viability-025 A549 for 28h-viability-05

A5409 for 24h-visbility-conirol

ool

T T T T T T T W s W
100 1350 200 250 Ed 00 150 &0 100 50 00 250 SSC-A s 1.000)
SBEA & 10003 S5C-A = 1.000) SSC-A = 1.008)

A549 ofr 48h-viabil cnml sant A549 ofr 48h-viahili

W W
S804 G 1.000)

fTor 7 2h-wiability-05

T T
130 200 2%
FSC-A e 1,008}

120 A

100 -

80 -

60 -

oell viakility(%9

20 -+

control 0.125 0.25 0.5

concentrartion(mg/ml)

Fig.10 Effect of HC-crude extract on the cell viability of human lung
cancer cells (A549) by Flow Cytometry.
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Control 0.125mg/ml 24h 0.25mg/ml 24h 0.5mg/ml 24h
(Omg/ml) 24h ﬂ

Control 48h 0.125mg/ml 48h 0.25mg/ml 48 h 0.5mg/mi48h

Control 72h 0.125mgimi72h  0.25mg/mi72h 0.5mg/mi72h

¥ \ N

Fig.11 Effect of HC-crude extract on the cell morphology of human
lung cancer cells ( A549 ).
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Fig.12 Alternation of HC-crude extract on cell cycle distribution of
AS549 cells for 24h.
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Fig.13 Alternation of HC-crude extract on cell cycle distribution of
AS549 cells for 48h.
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Fig.14 Alternation of HC-crude extract on cell cycle distribution of
AS549 cells for 72h.
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Fig.15 Effects of HC-crude extract on the cell vaibility of A549 cells.
AS549 cells were treated with HC-crude extract and were
stained with Annexin V conjugated FITC and PI. Cell

viability was measured by using Flow Cytometer.
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Fig.16 Effect of HC-crude extract on the cell viability of A549 cells.
A549 cells were treated with HC-crude extract for different
time (A) 24h (B) 48h (C) 72h and were stained with Anexin V
conjugated with FITC and PI.
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Fig.17 Suppression of CDKs and cyclins and up-regulation of p27,
caspase 8, caspase 3 by HC-crude extract treatment. A549
cells were treated with various concentration of HC-crude
extract for 48h.
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Fig.18 Suppression of cyclinD1 protein expression by HC-crude
extract treatment on A549 cells for 48h by immunoblotting.
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Fig.19 Suppression of cyclinE protein expression by HC-crude
extract treatment on A549 cells for 48h by immunoblotting.
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Fig.20 Suppression of cyclinA protein expression by HC-crude
extract treatment on A549 cells for 48h by immunoblotting.
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Fig.21 Suppression of CDK4 protein expression by HC-crude extract
treatment on A549 cells for 48h by immunoblotting.
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Fig.22 Suppression of CDKG6 protein expression by HC-crude extract
treatment on A549 cells for 48h by immunoblotting.
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Fig.23 Suppression of CDK2 protein expression by HC-crude extract
treatment on A549 cells for 48h by immunoblotting.
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Fig.24 Up-regulation of caspase 8 protein expression by HC-crude
extract treatment on A549 cells for 48h by immunoblotting.
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Fig.25 Up-regulation of caspase 3 protein expression by HC-crude
extract treatment on A549 cells for 48h by immunoblotting.
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Fig.26 Up-regulation of p27 protein expression by HC-crude extract
treatment on A549 cells for 48h by immunoblotting.
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Fig. 27 Effect of aristolactam BII, aristolactam AII, piperolactam A,
norcepharadione B and noraristolodione on the cell viability
of human lung cancer cells (A549) for 24 h. Cell viability was
detected by MTT assay.
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Fig.28 Effects of aristolactam BII on AS549 cell cycle distribution.
aristolactam BII treatment for 24h altered AS549 cell cycle
distribution and arrested at S/G2/M phase.
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Fig.29 Effects of aristolactam AIl on A549 cell cycle distribution.
aristolactam AIl treatment for 24h altered A549 cell cycle
distribution and arrested at S/G2/M phase.
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Fig. 30 Effects of noraristolodione on A549 cell cycle distribution.
Noraristolodione treatment for 24h altered A549 cell cycle
distribution and arrested at S/G2/M phase.
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Fig.31 Suppression of CDKs, cyclins, Bcl-2 protein expression and
up-regulation of apoptosic protein expression ( caspase 3,
caspase 8 and p21, p27, pS3 and Bax) by aristolactam BII
treatment. AS549 cells were treated with various
concentration of aristolactam BII for 24h.
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Table 2. AS549 cells were treated with various concentration of
aristolactam BII for 24h and each data represented the
expression of cell cycle-related and apoptosis proteins

Proteins

Level(%)

aristolactam BII

Proteins / p actin | control
12.5 1 g/ml 25 1 g/ml 50 1 g/ml
Cyclin E 100 96.45+0.69" | 92.77+0.93" | 88.47+2.42"
Cyclin A 100 99.03+1.62 | 93.09+1.63" 83.86+2.08"
Cdc 2(CDK 1) 100 97.04:+2.11 93.86+1.29" 92.13+2.89
CDK 2 100 99.34+4.66 92.72+3.32 90.75+4.25
p21 100 97.47+0.58 103.10+2.72 106.66+4.44
p27 100 108.44+0.68"" | 110.67+2.65% | 117.49+2.95"
p53 100 101.18+0.40 | 117.21+4.71° | 127.31£2.49™
Caspase 3 100 104.60£1.60° | 106.83+0.29" | 118.93+0.945""
Caspase 8 100 118.39+5.45" | 120.74+4.90° | 131.12+3.24™"
Bax 100 107.43+1.83" | 109.84+1.03"" | 124.47+1.65
Bcl-2 100 83.50+0.53"" | 80.11+0.75"" | 74.31x0.73""

*P<0.05, % p<0.01, *** p <0.001 compared with control group.
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control 12.5 25 50 (png/ ml

Fig. 32 Suppression of CDKs, cyclins, Bel-2 protein expression and
up-regulation of apoptosic protein expression ( caspase 3,
caspase 8 and p21, p27, pS3 and Bax ) by aristolactam AII
treatment. A549 cells were treated with various
concentration of aristolactam AII for 24h.
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Table 3. A549 cells were treated with

various concentration of

aristolactam AII for 24h and each data represented the
expression of cell cycle-related and apoptosis proteins

Proteins

Level(%)

Proteins / p actin control aristolactam Al
12.5 ¢ g/ml 25 1 g/ml 50 1 g/ml
Cyclin E 100 93.20+2.18" | 87.88+3.05" | 81.36+3.65"
Cyclin A 100 88.66+2.42"" | 90.79+1.00™" | 83.13+2.71"
Cdc 2(CDK 1) 100 91.32+3.38 90.87+2.38" | 83.19+2.95"
CDK 2 100 92.86+4.27 89.61+4.28 88.89+5.37
p21 100 105.80+4.41 | 110.63+4.23 | 116.76+7.11
p27 100 109.41+2.42" | 120.33£3.25" | 130.00+3.29""
p53 100 120.22+6.27° | 129.65+4.11°° | 145.08+6.29"
Caspase 3 100 107.13+4.24 | 114.9743.53" | 121.32+2.78"
Caspase 8 100 110.20+6.99 113.91+6.93 120.97+7.31*
Bax 100 107.32+2.33" | 119.76+2.01"" | 130.73+2.36
Bcl-2 100 90.86+4.08 85.29+3.45 78.43+6.03

*P<0.05,%*p<0.01,*** p<0.001 compared with control group.
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Fig. 33 Suppression of CDKs, cyclins, Bcl-2 protein expression and
up-regulation of apoptosic protein expression (caspase 3,
caspase 8 and p21, p27, pS3 and Bax) by noraristolodione
treatment.A549 cells were treated with various concentration
of noraristolodione for 24h.
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Table 4. A549 cells were treated with

various concentration of

noraristolodione for 24h and each data represented the
expression of cell cycle-related and apoptosis proteins

Proteins

Level(%)

noraristolodione
Proteins / f actin control

12.5 1 g/ml 25 1 g/ml 50 1 g/ml
Cyclin E 100 93.27+9.06" | 90.65+1.09” 82.48+1.34""
Cyclin A 100 95.50+1.91 87.09+3.98" 70.13+1.46""

CDK 2 100 95.98+1.58 91.08+5.73 91.95+3.93
p21 100 109.90+1.76" | 113.60+2.20" 117.21£2.76"
p27 100 111.56+4.88" | 121.69+3.26" 128.93+5.22"
p53 100 103.47+1.52 105.92+1.34" 116.97+1.26
Caspase 3 100 110.31£2.90° | 115.03+3.28" 123.19+4.03"
Caspase 8 100 106.71+2.46 | 110.13+1.26" 121.88+4.50"
Bax 100 107.03+1.48" | 115.37+3.36" 120.15+3.24™

Bcl-2 100 92.84+3.22 77.96+1.16" 75.10+ 0.87"""

*P<0.05,* p<0.01,*** p<0.001 compared with control group.
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Fas/Fas ligands €% > i§ & & 2500k~ J£ 39 F caspase /&1 » & tm
PR T A TR o fL2 Mt A endh BRJS (extrinsic pathway )[55,
56] - & Fig.17 western blot % % Bg7t » &= {£ 39 ' caspase 3 &
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caspase 8 A M E LA T e F R LA 4r A 3 4 - & Bax, Bel-2,
caspase 9 Fv FRI A GRIIF AR FILRPIAET N g
AS549 % &= Tk p oot ABREE (4 Fig.36 %57 ) o

KARE 2RO N7 M4 &5 [57] 4 B ig
A549 ‘mre g ME1E% > B/ TR AR ART T2 PRS0 |
SRR S AT S AP BEFRE Y 34 FabH AS49 tm
e Jr b v % B F AT {T&J‘l B34 LY 272 4 $~dk: aristolactam
BII , aristolactam AII 12 % noraristolodione » % 3¥F3itH ¥ A549 ‘m
2 e 5 % B ASA9 SR KB R R 3 AT S 4 b
WA 24 [ PE{S > H 1 AS49 It B S T (d Fig2] v ar ) o
PR N dm e R AT e s Y > AS49 jm ¥ % aristolactam BII
Fo aristolactam AIl 22 7 » F RS & G2/M #H 2 2 FH >
4 R g s £ S B GUM H (¢ Fig2s29 v
4v ); @ 7 noraristolodione g2 2 T » B % 3 1§ A549 tme 2 ik Hp
BF LS B (4 Fig30 %7 ) BPRE3 A RE 972 2 F ik A
£ 50 pg/ml B > ¢ BE AS49 lmPe £ 3 B A o

iﬁd TABYZ LEEEINRERFY FhiRE BEH
o+ aristolactam BII §r aristolactam AII &S #f & G2/M #y frcyclinE,
cyclinA, CDK2, Cdc 2 3-v FAEH £ 3# e @ BHR > & fodlwie x4 b
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p21, p27, p53 STRI T H 4 P B > B iwie k= 3 M hF-v F caspase
3, caspase 8, Bax “T&| & 3 4c @ B3 > Bel-2 BSTR £ H 4c B B
( 4r Fig.31-32 #t5% ) ; noraristolodione % S #F ccyclinE, cyclinA,
CDK2 “g&| & 3 4 7 B » & 52§ e F 8P chp2l, p27, p53 SpH &
B 4em B > B k= 3 Mh3-v caspase 3, caspase 8, Bax g #|
£ 3 4@ B3 0 Bel-2 BISEARE B 4e @ Bt (4 Fig33 #77% ) o pS3
- fAfEeF5 L Fafmen ¥ L BREAS 2 FhT g
hogpmie? 3 A £ R p53[58,59] o d FEHREET 0 ARY
T2 i g Ed PR FHPM IS T2 weh= 5 B2
v B g AS49 fmre 2 EMLF A B - 3 g BB E T pS53 A e p2l
/P27 #4e > & AS49 tmie T B4 0 ¥ - o fxd B 4 Bax, caspase
8, caspase 3 & X *% X Bel-2 =1 [60] °

R RERH A ARTERF AL L F R
( aristolactam BII, aristolactam AII 2 2 noraristolodione ) ¥ A549
e ¥ oy ehd £ e84 ;ﬁd Mg dr i F-v F pS3 i 4o o 18R
EoFlam e SE B e p21, p27 3% FH 40 - 3 G F K AS49 fmie 2 T
¢ 53 cyclinE, cyclinA, CDK2 Fv  » ¥ - 3 g 4 A= {£39 ¥
caspase 3, caspase 8 - Bax » "% 3wk~ Fv F Bel-20 F& 2 3 2
BRSO v i (T P igde Fig.35-36 #7157 o
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Fig.35 The possible action mechanism of Hottuynia cordata.
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Fig.36 Possible action site of Hottuynia cordata on cell apoptosis
pathway.

79



S
4
il
4E
W

AEF R AR ORRL RIIRE Y F T RES T A
i > RRFART PP ] R G103 Bk 8 LEK> A
E(LDSO )Mz o APPEIWN - FPFvEF -T2t 8
RV ETRER Y A2 %Y o

dm RS BT AT R ] AS49 mre iE ol
o LEER " m%d 2 cyclin D1~ cylin E -~ cyclin A §- CDK4
/CDK6 % CDK2 3¢ Feh& R > 2 H4c p27°" th& R > i AS49 'm
2 1% 3T G1/S #p > b ¢t E it caspase 3 fr caspase 8 2_ ¢t f BT RE
W A o R TS 4 Sk i AS49 e chiE T > P E K e ik
# 2_ cylinE ~ cyclin A = CDK2 %2 Cdc2 (CDK1) 3-v Fehi ;2
B 4e p21°P, p27""" 2 p53 Fd Find o it AS49 Mt iBFER S
& G2/M ¥ > [ P# 3 4c caspase 3, caspase 8, Bax % & > Bcel-2 kv
I BRAS4) e (5d P B2 AR TR T A T2 (4o
Fig.36 #7157 ) o

RGBT 2 e s 2 fak2 (EY > B ARE S AS49 W iE
B a7 R rdrd] (5t (e drd] GUSH 2 Hék: Frdl S
& G2MEF ) 2T AN SHATZ 2 cyclin E, cyclin A, CDK2
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v BT 5 00 Sl ehth AT caspase F-v FTH{4c o 3B AP
T2 R T AR R P S Fdk S € 1@ AS49 tmte 2 IF E B E
S# > 1 Z & caspase F-v B BGE AS49 iR iR (T A IEF o
AT Pl o p e :rrﬁnﬁ&:*,a I 444 [57] 2P %
ALY 2 e d 2 3 FagrE Pl ik 2 R 2 £ FF 5T
PR F O REPHFREF LA AL o P T TR AL e
R R P E - S0 GRT 2 2 ek I erdrd] AS49 v
ﬁ*’?ﬁﬁWﬁ&izﬁ#%’&ﬁ@ﬁgﬂﬁﬁﬁwiﬁﬁz
Lod AFET RRT AR ASA R R ch R SRR o 2 AL
BB G FA M ASA9 W m i chie® o H (v g B0 d ps3 ciE
L@ (48 p21/p27 H 4 0 i 2 AS49 W R lore 2 T RFEN S
PrRersg ot A2 - R MBI A 314 caspase F-v Fi 0 U E P
A~ BS540 Bax 30 B 4o Bel2 36 RS 0 @ S A549 fm

k= [59] -
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