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Abstract

Lung cancer is one of the most common malignant cancers worldwide. It is grouped into small
cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC). SCLC has a very poor prognosis,
as they are normally diagnosed at the late stage when the cancer is already spread to other parts of
the body. Worst of all, the current anticancer treatment remains unsatisfactory. Kaempferol, a natural
flavonoid compound, mainly presents in plants. Former studies show that kaempferol has anti-
inflammatory, anti-oxidation, and anti-cancer effects. Our study aims to evaluate the effect of
kaempferol glycoside derivative extracted from peanut skins on SCLC and its underlying mechanism.
The SCLC cell line H1688 was treated with different concentrations of kaempferol glycoside
derivative. Cell viability was examined using the MTT assay. Flow cytometry was used to evaluate
cell cycle distribution, apoptosis, caspase activity, mitochondrial membrane potential, and
cytochrome c release. The expression of proteins related to the cell cycle and apoptosis was analyzed
by Western blot.

We found that kaempferol glycoside derivative inhibited cell growth, triggered sub Gl
accumulation, and induced H1688 cell apoptosis in a dose-dependent manner. Expression levels of
caspase-3, -8, and -9, as well as c-PARP, increased with the concentration of kaempferol glycoside
derivative. Meanwhile, kaempferol glycoside derivative could trigger the mitochondrial-mediated
apoptosis pathway, based on a decrease in mitochondrial membrane potential (A¥m); cytochrome c
release; the decrease of Bcl-xL, survivin, and XIAP expression. Furthermore, we found that the
expression of total p53 was decreased but the expression of phospho-p53 was upregulated. Treatment
of kaempferol glycoside derivative in combination with caffeine showed a potential synergistic effect.
Our findings indicated that kaempferol glycoside derivative can induce programmed cell death and

might become a new anti-cancer drug.
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DEERL 5 o e g A L SBaTR Ry BB T3 B (Van
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% ARt &4 (nature compound) EE E A Pl & S F BNt EFoF S Ay
AR RPLFRE LR PRI ARG TP FARBRIF A R X R IT
R Er B3 FEREEES S AN BB % 23R4 (Atanasov,A. G, etal,, 2021)
HEFDREr s il R RPEPP DI HRELREFXRS S SHEATERFDLL
Kif2— o

=24 (drachis hypogaea) Z_fF+ EHE P Wiy > x fLETL 81 25 5 - &
AE A AU B SR RS AT FE A A B A A de )
Bt B 7 PUF s n R i PR~ ' M #Efra Pq (Hussain, T, etal., 2016)
oA WS pe sy o A ik (flavonoid) » £ F dF it fedat Lenwt gy o 4 T st
ko g ehik ~ (Tamura, T., etal, 2013) > & =4 % ¥ 1 #r4] o -#k 4> i+ (Hargrove,J.L.,etal,,
2011) = 2 '3 M F F 4 A 5% R iwmre R Caco-2 w2 msﬁﬁa?] (Deprez, S., et al., 2001)

TA MY 2537 54 it 5 &4 (phytochemical) &]4e @ % f & (chlorogenic acid)
eeeifil (caffeicacid)~ % Y2 % % (epicatechin)~ ¥+ 4 & 2 (p-coumaric acid)~ 7 & (ferulic
acid) ~ & # jL (resveratrol) ~ #L4 % (quercetin) ~ + & ¥ (daidzin) ~ * & ¥ % (luteolin)
L 2 s (kaempferol) % (AL-Azawi, A. H. , et al., 2017) = =4 %% (peanut skin) £ {4
g% ch- A 0 ERFRAFAELG S RFZAERRF  CALAHZ P LG
(kaempferol) &~ &% ¢ * &4 > B E M- A < FHG A REF Y o blAe §
ERE R ﬁg‘ffﬁ“{ﬁ*ﬁﬁ’ ity 27 LA RAEAFE 2 E B PR
KEE-EHAEL T LA RET LT UG w2 7 Men
B OF R S Lk e oA g LR Pe g FrdlREt e B (medulloblastoma) et

J% (breast cancer) n*z eik o frig# (Kim, S.H. et al., 2013) > &% Fic skt F71 ~ &1

L F EE LR R AS49 tn%s o2 & (Imran, M., etal., 2019) -
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AR ELEFLFAERER S AN BB X 22 RE S DA F pliEr S
f it o Kaempferol (L2 f5) - AR LG a3 p RA P DX RFEI M &85 0 P o e BHET
EF s s L frdup et o AR TR * enio 4 5 B4 kaempferol 3-O-B-d-

xylopyranosyl-(1—2)-a-I-thamnopyranosyl-7-O-a-l-thamnopyranoside & #73] L 2 fis fi H 2. 472

A5

P me 3 AT AP HEE G g s 4y it 2 8% (Chang, S. T, etal, 2012) » e H $f3 4
o) wre Wi ahr priv A G AN B > B IR . ARG T FHEE
*E R % K T f# kaempferol 3-O- S -d-xylopyranosyl-(1—2)- « -l-thamnopyranosyl-7-O- « -1-

rhamnopyranoside 1% & i5f 4 %7 /] fm e 5% Jp 2 4 0¥ 5L 14 o

FE R e s G T SR E o A B e W TRk R G F ooRas
K > i - Kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- @ -l-thamnopyranosyl-7-O- «a -I-
rhamnopyranoside & - BATA b Z BEEH 47 5+ > AT g ¢ SEF H A Loy
Fro LEARABEBELY 2 REFE G UREREE ) me Hpair sc v R A e AP
WAL E T o PR A e R G VPR FIR AP P AR
kaempferol 3-O- 3 -d-xylopyranosyl-(1—2)- ¢ -I-thamnopyranosyl-7-O- ¢ -1-thamnopyranoside ¥t
WA RE] e W R anF Tk 88 > # H 7 2 kaempferol 3-O- B -d-xylopyranosyl-(1—2)- « -1-

rhamnopyranosyl-7-O- ¢ -I-thamnopyranoside #a i 7o * 2 | km P ¥ 2 5 v 5y 14 o



(1) fwretk :

AFE L EY dmte R G W R otk NCI-HI688 112 A g ¥ % L § F ¢+ 4w
"2 BEAS-2B> fm¥z s k p k p Bioresource jxffem 3 ¥ .« (BCRC> & 51 $#7 7

BRFFL AT /R RFLFL T B 375 0 S -

@ A

SR IR VN A 2 373 10% *+2 & 5 &9 (Gibco) 1% Antibiotic-
Antimycotic (100x) (Gibico) ~ 1% Sodium Pyruvate ~ 1% HEPES 7 RPMI-1640 # %

AP BN 37C 7 5%COr &Y 4 o
(3) #Hi -

Trypsin-EDTA (Gibco) ~ PBS (Phosphate-Buffered Saline) ~ = ¥ i* #32 % §8 ~ & 7
w R S e R (6~ 24well) s 10 2 A G K B R H e g g

NERET TR
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(1) ELISA reader (F% % % % 4 7 %)
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(1) 7% 3% ¥ % (Flow Cytometry » Accuri™ C5 » BD Bioscience)
(2) e 4 £ ¥ 5E A 47 (MTT assay)

(3) fw?2 %= %~ 17 (Annexin V / PI stain assay)

(4) P2 &= F= caspase &4 17 (Caspase activity assay)

(5) kR smEEF =4 7 (Mitochondrial membrane potential assay)
(6) w2 ¢ 2 c 3~ 7 (Cytochrome c release assay)

(7) #r#41# 2 (Inhibitor treatment)

(9]
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A

Kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- «a -l-rhamnopyranosyl-7-O- a -I-

rhamnopyranoside ¢ * ﬁ]%%&?% BFERRP/E p LA IR F-200Ce



(D) B Eaeihy

1. ‘w3 %

(1) #h

* suction 3 “$ BArD N g £k is 1 IxPBS &jigmre s =ty ",% R
o ser 1mllx 0 trypsin-EDTA 323 2E4F wie > 2w B 259 5 2415
B IR AR R A m i g AT D RE e r ITml § R
32 %% % 0 trypsin-EDTA (6% o #fm® 3 ¥ fc B & 15 ml &t 8 ¢ 3 i3 (1200
rpm > 5 A 48) * suction H- L FR o A rFEARARFBIRLEES PG E

miE R E R T g ¢ o ww P 37C ~ 5% CO2 mre k& 45 ¢ o

(2) lwre ik

*  suction “,% Bir ph g% %s ) Ix PBS kjighmie B = l‘,% 3 A g
i 0 ser Imllx 0 trypsin-EDTA #5523 e » w4455 5 441
Bl Fril R R RE NN E R e T ﬁ;\ R4 2 Fig o e r 1ml 7 % J'L;g-}g 1
2 &% trypsin-EDTA 5% o #imes i 7 e & 15 ml 4o ¥ ¢ 4 5 (1200
rpm> 5 A~ 48) * suction b FR A r GRS AR ERLRED] B 10p]
wre xR e 70l 7 A E (trypanblue Sigma) I #cE 3w § (eppendorf) 323 7
Ffets » £ B~ 10 pl 3 P 3k (Counting chamber) 3t #icim?s » I 4 » 73 chlm b
Btz dr o R BI955cF 3w 37°C ~ 5% CO» fm e 32 % 45 ¢ o i e

(T 25 54 7 fem B & 72 0% 5 fr)/8(H 5 140 x i 418 5 Hox10° -



2. lmve A E 3 E AT
i 4% MTT assay (Sigma-Aldrich) £ {7 m% 4 £ 22 575 4~ 47 > MTT assay ¢ ‘5
B R g EF R R SR I B Hy T (formazan) o Fpt AP E Y ;ﬁd N
EIER e 3 E2 b B BB RAEAIV S e 3EF 2 o APEBE 1xI0
cells/ml 2 ‘m®f& » P 7 1ml 7 & 38 ®A2 24 34wz £ % (Corning) > I & & fw
% Bk 8 4~ 3 F B B ¢ kaempferol 3-O- B -d-xylopyranosyl-(1 — 2)- a -I-
rhamnopyranosyl-7-O- @ -I-thamnopyranoside 2 > % 37C ~ 5% CO2 T3 % 24 /| FF{s
ﬁ%%%ﬁﬁﬁ’?1xms%%ﬁﬁoiﬂ»uﬁi%%%ﬁﬁﬁiQm%m1ﬁ
MTT #4&] 200 pl » #Fk23cE 3 37°C ~5% CO2 ‘mPe 2 2 faY 2% 2 1 3 /| PF > 218
¥ MTT % 4~ 300 ul/ well i DMSO 73 a4 & B8 240353 < & well &5
100 ul 3 96 well #c® 4 » 4% ELISA reader (Sunrise Tecan) #| € & & 570 nm sk
B E R e iz B X o HE e 3% ¥ 1 (OD sample T #5i8/ OD control T #5i#)

x 100% -

dm¥e TEHp A AT

*F B oS e ik (Flow Cytometry » Accuri™ C5 » BD Bioscience) 4 15 4¢ £ g2
2 W mrr b3 o P FHE DNA 2 8%t 5 8- b A3 B ER D
kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- «a -l-thamnopyranosyl-7-O- «a -I-
rhamnopyranoside ¥tim?e xR L o Fwe i » 2 P DNA 17 £+ €7 7%
it > & GO/Gl pF¥y DNA 2 (2n)> G2M # 5 4 2 (4n)> A S & 43 GO/G1 %
G2M ¥ F (2n-4n)> Fime 5 - MG A2 > s i}u{ DNA 7 5 %7t 2 % %7 GO/Gl
AT AR subGl z M (<2n) o AP HE-BAE 2x10°cells/ml 2w fE ~ 7 2ml § i
FRAAZ AR FLE O RRF@ER G RRRDE RS B R 24 ) PF
R R RIS F R IX PBS Fikimie s RS o4 2§ £ trypsin-EDTA
F eI &4 FiLR AR R hm e oS A2 T RiFS e » g f A A7 L
HFE o BFmeBisr b T 40§ 0 2 1200 rpm nfdid 3e 5 A4 o FEiLAE

9



BORNG AT e B G5 b i d k0 1 Ix PBS ik ne BIHLA S s T0%
0 04 parafilm FEF ¢ {63 % 3 20C ARfEFET I C 24 )TN mE AT o
BerdFpE E i A 2 Ix PBS e s =0 FRF 4o~ 400 pl <9 propidium iodide (PT) %
A (z 1 mg/mlPI ~ 2 mg/ml RNase A (BD bioscience) ~ 5% triton X-100 (BD bioscience) ~
Ix PBS) > #=4p s —g me 2 AAR LD TR THERALS 30 A4S o
ik EPEE S B (histogram) 4 {78cdg o PI 8 r 3 A% 4 DNA & RNA £ ¢ &2
T ¥k (FaiNme ke Ak 488nm 20 F Bk PI 6 Y 610nm 2 d F k)
d 3t Pl 4 €2 RNA %% > ¢ ¢+ » RNaseA k4~ 2 RNA WL FEFT kLS ¥t
BOEARRT e T P i~ P T0% SEE A triton X-100 e iEF L dkm
TR o Aot — ko PI Wi~ DNA %4 > Ve (kA $5PF R FL2 2

FORRE S Jhd FERA ST R

4. mve k= 45

~9 5% ¢ * Annexin V-FITC apoptosis detection kit (BD Pharmingen™ » p % 1x
Annexin V binding buffer ~ FITC annexin V ~ propidium iodide % #|) » i i it 3% kw2 ik 02 ik
E iz gL (dot plot) kit 7 4 4751 kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)- a -1-
rhamnopyranosyl-7-O- & -I-thamnopyranoside /&2 & H1688 fm® /& = a5 o NP E-3 &
2x10°cells/ml 2 fw?e & » & 2ml 2. 3w 38 & A ehr 3 B % 4 15 ' B imve b
BRRESRERIT  BAITERE L1 B Rt I3 F 0 Ix PBS jriklmte
BAES A 40§ R trypsin-EDTA - F J5T A 480 FE R L RE 8 K el v i
M52 RiFtsh r» o dFnd A7 L HF o RFdine BT b 144011200
rpm ik iE AL 58 g FEIRALs F RING PR cnle e ML (S R FiR 2 % » 11 1Ix PBS
Fielmre MBS Ko be MIF AR R 472 48 0 2ulAnnexinV ~ 2plPI 2 100 pl binding
buffer (10 %4 f)> 2E T %4 15 A @EH > ¥ FA N HE L AmnexinV -~ ¥ %
PL 2 A4 o> Bhenp ok T % 5028703 AEF A0 AMH > d 30 FLIL 84 5 %
2 FL2 ¢ FREIpFHF 41 Nt chHE L 7 R AR LR F o b F

10



mPe ¢ B fiksk & B (phosphatidylserine » PS) ¥ A& # & lmre 5ig B EER o ] > A flde
ek S e 0 PS d Fg i fpldwe b R) o Annexin V E - fa 4+ £ 5 35~36
KD ¢ Ca i Mai®a & 3o > 2 PS$ & AMArd » v L Bt plf f e PS &
FH A wie e e & o FM Annexin Vo g R dw e & ¥ 2 engAcdp R - o w1
fi vz_ (propidium lodide » PI) - fEHife 4k » v % it B = B ehlime > 3= ¢

#enimiz fos e > Pl it J9i B w2 SEm @ e 4 o o ] - Annexin V & Pl 7 fe

EEEL %.PJF RS A R e R s B Ok o - BB mre 2 B R o

5. km¥z ¥~ P& caspase A 17

9§ B it * caspase n¥e 5% 2 (CaspGLOW™ Fluorescein Active Caspase-Staining
Kit, BioVision) &7 4 ¢ > miz /b= fr i - 3o fr> L & $ B w2 k- ~F L~ ok
FEAL F e kS o Efe PR MEL{S 0 -7 E 1 en pro-caspase i & % b £ caspase’
* % % caspase e # (caspase-3 inhibitor DEVD-FMK; caspase-8 inhibitor » IETD-
FMK; caspase-9 inhibitor » LEHD-FMK) » 2% & FITC # % > &3 - Ewmwe FH 147 4 &
7% 1Y 2. caspase & ik R L A= 2 E e b caspase B VA o AP E-R R
2x10°cells/ml 2 fw?e 6 » 3 2ml 2. 3w 38 & e 3o B % 0 15 B imve b
s 4¢ » 2 )k B e kaempferol 3-O- S -d-xylopyranosyl-(1—2)- ¢ -l-thamnopyranosyl-7-O-
@ -l-thamnopyranoside &JZ » ¥ % 37°C 7 5%COx chg & fa¢ B4 24 ] Wiz i
e B Pl 15ml o H 0 2 Ix PBS LA = > ¥ PBS Jcf PlAECH 0 dor 1ml
trypsin-EDTA » F Ji5 5 4 48 > FEd R L PR3 & enlm P2 4T HFA)L 2 RiFiS e g
S FBEAY LR B B BER e B B 15 ml g F ¢ 12 1200 pm ik A
S a ko FERRAL B ORING PR DA e BB IS - i IS 511 1x PBS it lm
e LG =t o KRR B RIRenine BB 4T > B E B~ S0 pl § ¥ no stain control & >
i * caspase e EMLEEIEFAS (F LA 300 ul 7 RPMI &% Afr 1
ul 7 caspase #r#/# > no stain ¥ 4 300 pul 7 & 5 RPMI 35 4% ) ¥ 37C 7 5%
CO2 vris % 447 1T% 45 & 4d o oo (s HH-+ Gk o A1 £ & ¢ g wash buffer ik

11



=x » 4t~ 300 ul washbuffer T # Bk & ¢ flowtube © iEéF F % o & nVmoe x P\ &
2L (dot plot) :&i74a 47 > WREF LA E KA D B~ 2 Fw%{rd caspase &

jL ’Fg‘;]j o

6. FRMIT A 47

R N e iR i dotplot B (T T A T4 E (S dm e 2 R MAEET T o
sk R = (mitochondrial membrane potential, A ¢ M) f@ ¥ ‘w2 ¥ g A - B
L& enfpth o JC-1 £4 B T2 Mgt s A v T LER e R T 0 g
dHBEd R RERRRMET gt > AL Y (3RS SRR )
FE RN IC1 AME RN F f TR Y ¥ €74 Jaggregates A £ 0 S FER
wd F ok (590nm) 0§ wfe F S P R R € MM (K3 100mV) s #® 7 JC-1 %
FHPLEM TREI F L (529nm)e 2 FLI (%4 ¥ k) 2 FL2(=d ¥ k) {74 47>
FAFERIDIS G BT F AL > PEHEF ek MR o F AAPRBAE 2x10° cells/

ml 2w fEr 7 2ml 2 R FRAAD P we R AL R Fae b RisEF

i

e dR o B A LT Rt M Rl B A e F o1 Ix PBS Fikimre s K4S S
fer g R trypsin-EDTA » F 5T & 480 FEil i L REMT & chlm e i & {15 30 2 RF
feter FRFn AR AR R BF e RIFR R 2 e F o 12 1200 pm i i
E NN IAY I g;,tg,gg:u? ARG PR e e BB 1S - ;F w3 f » 11 1x PBS # i Tk m e
BB A =0 de » g 2B R ARI AN ER S 10pgml 2 JC-1 ## (Invitrogen):
B~ 37C 7 5% COx g & 407 (8% 10 A48 0 SE(5 7 Ix PBS jrikimiz B3 =0 »

dex 1x PBS 400 ul » i & {8+ 4% -

7. wmred E ¢ et

Fmre kP RMMAER R A e BT @ TR S wmed F
¢ (cytochrome c¢) if 1 14 Zﬁi“ﬁwﬁ Hxiwie e 0 2 Apaf-1 39 A WD40 ® & 4 2
F-v L3 0F* B & o apoptosome E @ @ caspase B it T iE - b SN AER T cnlm e %
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= o AF T digitonin fimie N A5 K 40~50A 0] 3k i 2 T i M 4 o

%ﬁtb e d AR wre B¢ 0 cytochromec ¥ iz a4 0 %48 cytochromec
%2 digitonin-permeabilized cells » ¥ 11 i\ fm % R A FTim % = 2 mE R AP o
cytochrome ¢ o # i -2 & 2x10°cells/ml 2 fm* fE > 7 2ml 2 § & F38 % A it
By A IR F e RENT S 4o » 7k R 0 kaempferol 3-O- S -d-xylopyranosyl-(1—2)-
a -l-thamnopyranosyl-7-O- @ -l-thamnopyranoside &J2 > % % 37C 7 5% CO2 £ % 24
JopE s B G e b 3] flowtube ® o0 74 Ix PBS Rkt RS L o R F e I ml
trypsin-EDTA & Ji5 5 A 4 Fizu R A RS A chlm e feig & 123 2 R 4 » F

FEAAY LEF & Rt RFR R T flowtube ¥ 2 1200 rpm s E Ages 5 4 48

FERLHLS §ORIRG P A chim e BB (S 4 iR 20 0 10 Ix PBS it lm e RS o M
s ? IR enim e BBL474L 0 4v » 100 pl digitonin buffer (7 1 mg/ml digitonin (sigma),
100 mM KCI) » *> 7k F 1 & 48 > 11 PBS ik » s s 2 "fi ik > Ao 200 pl IC
Fixation buffer (ebioscience) » & ¥ i ™ ¥ Jis 20 4 4 > 4% ¥ 14 1x Perm/wash buffer (BD) i
e BB B s 3 ‘ﬁ it > 4e ~ %A1 (1ul Cytochrome C-FITC ~ 50ul Perm/wash buffer) »
B 4C wk%d 1 ] {8 Perm/wash buffer ik im®e BB - & {5 w3 400 pl 1%

paraformaldehyde % T_'w? » i & (5 1 w2 R A 4T o
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8. & & LEL:

Bp R 2x10° wrefEr 7 2ml AR 6 St d R IR F e RER S
~ 7 ek B &1 kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)-  -l-thamnopyranosyl-7-O- ¢ -1-
rhamnopyranoside i&JZ » %+ 37C 7 5% CO2 3% 24 /] FF > #1 iR fc b | 15ml &
g 0 Iml PBS % =t o 3 K- PBS Y B DA F o & F 4 » 1 ml trypsin-EDTA » ¥
B 5 A0 FERR AR R e e S AR T B e AR L 2
F R & #lmie xR e B3] 15ml 3 g @ 0 1200rpm B 5 A4 B e 3 ",f.i
o4~ ImIPBS %A = M-ds F RN chim e BE4T 4% E MR 4o F o4 » RIPA
lysis buffer ;2 & /% (Z phosphatase inhibitors - protease inhibitors)=v & ;& &£ 353 (& » 2§ /k
P F 30 24 e 12000rpm 0 10 A 480 B G FIATHRE Lo o 1% BCA
30 T_# ## (Bicinchoninic Acid Kit, Thermo Scientific Pierce ) {7 v k& T & » T
2 & * BSA (bovine serum albumin) ¥ 1F&8 5o TR R E R0 ER o &
B wipl2 fod A S BT o ek 3 R R i RS ARG RUF 4 fRMRSUR T % SDS-
PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis) 4 &t 3-v > 1 #* &\ & 7
ST R 100 RaF 50 160 44 ik s b i FdE e (transfer) I polyvinylidene
fluoride (PVDF) %} » 2_ {3 #-i &7 % ¢ PVDF %% % 572 ¢h g &+ 5 ~ blocking buffer >
i@ # Fi PVDF "CE 344 1 %o B% blockingbuffer i~ TBST ji% 5 =
F S A4 ) r - mpM o g 4T ket R TR o Brf - do 0 TBST ik
Sk S Adh s rc mgMRE 4C kL IER O B% S 40 &~ TBST i
% 5 %> &% 5 &4 4% 2 ECL (Enhanced chemiluminescence, PerkinElmer Inc) 4 47

PR I pEF ARSI RAFT R F o

9. Fri| | AL

B-dmre L BFE A RJE R & - ] BF o & F 4~ 2k B 0 kaempferol 3-O- A5 -d-
xylopyranosyl-(1—2)- a -l-thamnopyranosyl-7-O- a -l-thamnopyranoside 24 -] ¥ » & {5 {2 B~
W R T A F AR RN e R A P e sk R e = T
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= \Pi‘ %‘g‘ﬁv‘}%

(=) #73L A p A A7 4~ $ H1688 2 im#e 4} i (cell morphology) % 2 & i & i 4 -

~

BRI F Y f2 kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)- o -1-thamnopyranosyl-7-O-
a -l-thamnopyranoside ¥ 4 #f -] fm?e ¥ g 4 £ 375 ahs s > NP e 4 0 DMSO ¥R
ZAp vt > S F kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- a -l-thamnopyranosyl-7-O- « -1-
rhamnopyranoside =ik & 3 4r > H1688 'm%e i % 5 [0 HigiiE » ¥ 2 5 dwbe v = RiF
A, (Bl- ) e 212 MTTassay A 475w 5% 58 B H1688 th4 £ X Flrd] » i&— 3+
5 HI688 A5 &EH w2 24 -] priscnX 4|k & (half maximal inhibitory concentration,
ICso) 5 853 pug/ml # 5 FWHEETIRAEXHE 2uM (Bl ) SEFHEEAPgR
kaempferol 3-O- 3 -d-xylopyranosyl-(1—2)- a -I-thamnopyranosyl-7-O- ¢ -I-thamnopyranoside st
3 orxendrdlimed £ 0 ¥ 3 R ERPEEOLR > TP EAD LGRS )
W s et 3 Ap vt (Tsui, Ko C, et al, 2014) » 373 L 3 fs #7 ¥ $ kaempferol 3-O- S -d-
xylopyranosyl-(1—2)- & -l-thamnopyranosyl-7-O- a -I-thamnopyranoside # A #f | fm#2 ¥ f ‘o P2

® H1688 F 71 1 { 4 hiug it o

(=) ATAIL 2 B AT R oA H1688 tmie tmie ) iR o

Lm %k e A EF HIO88 iz theiz & € % 3] kaempferol 3-O-B-d-xylopyranosyl-
(1—2)-a-l-thamnopyranosyl-7-O-a-l-rhamnopyranoside F#r#]> fm?z ¥ #f (cellcycle) 2 24 ¥ it
e g A e s o A ML 3 A SR e WO R L L 3 e S i e ik
#p iz % & G2/M # (Huang, W. W., et al, 2013) » F]yt 24 i & - ) L% kaempferol 3-O-f-d-
xylopyranosyl-(1—2)-a-1-thamnopyranosyl-7-O-a-l-rhamnopyranoside i = H1688 w*e X I|h
4 LT R RAF S e sk R A ffaiﬁ@ MRl RR AT AT FIRR D
kaempferol 3-O-f-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-l-rhamnopyranoside (3.13 ~
6.25 ~ 12.5 ug/ml) AJE 24 | PEisimie sk eng i o BRI EFES LA R 4 SubGl
mir P B (Blz) Z7%RBEET %’ﬁ d  kaempferol 3-O-B-d-xylopyranosyl-(1—2)-o-1-
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rhamnopyranosyl-7-O-a-1-thamnopyranoside /&2 H1688 m*s 24 /| pF » ¢ 3f % mre 33 ) 1B 7F &
sub Gl » gtk en S % e L DT LA i g F ¥ 7 ¢ Wl BF & osub Gl F g &%= o

Py %% 4% (Chuwa, A. H., etal,2018) -

) AR R B AR AT 4 oE - HI688 ey o

fn

(

Foitendm e 3 ¥ A 7 % I > Kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- a -I-

F_L

rhamnopyranosyl-7-O- a -I-thamnopyranoside =)k & 3 4v § 3% H w2 27F & subGl> § w9k
WBFR QG 7 ivig + k= (Plesca, D., etal, 2008) » F]yt A fEd  Annexin V/PI %4
KBBRELTE G e k= g 4 o

e 2N eh R % B % % R 4~ kaempferol 3-O- 8 -d-xylopyranosyl-(1— 2)- a -I-
rhamnopyranosyl-7-O- @ -l-rhamnopyranoside k32 6 -] B¥ {¢ » Kaempferol 3-O- S8 -d-
xylopyranosyl-(1—2)- @ -l-thamnopyranosyl-7-O- ¢ -I-thamnopyranoside & & 4% § > fm? &=

FA S AaF (Me) o #f BT ERG MRk (FT)

(2) ATAIL 2 B AR ATV 3 538 v B = B drd] HI688 it o

e k- T NS BA MRS A P LD (intrinsic pathways) fr b A EE T
(extrinsic pathways) » H ¥ caspase /& i* ¥3t fm¥e ¥ = fs ik df }+ 'w & ¥ = (caspase-dependent
apoptosis) #i# ¥ £ & 74 4 > caspase-9 (P /L) ~ caspase -8 (“FiRE) % caspase-3 (¢ 7R
RE R eIt S AR rﬂ:}ﬂ L2 — > F|PL A& * caspase iR A AL E
BB S S T hiFa) o

#E N e ik KL% kaempferol 3-O- S8 -d-xylopyranosyl-(1—2)- a -l-rhamnopyranosyl-
7-O- @ -l-thamnopyranoside % E HI1688 ‘% /F = i fT » AN P A SWE B b Al 15
caspase-3 fr caspase-9 fhdk AL F M E 2 @ M & o caspase-8 A E P AFHE G R
e (B17 )0 o 0t bt ing R A g T W e kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)-
a -l-thamnopyranosyl-7-O- « -I-thamnopyranoside ¢ 3% % H1688 m®s &= » ¥ i i&— 3 427
kaempferol 3-O- S -d-xylopyranosyl-(1—2)- a -I-thamnopyranosyl-7-O- « -I-thamnopyranoside %
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A E i BN AR S E A S o

PAPFRET D HEE KRB HEBFLATON RIER = APM B0 2 A REA(R ) o
A I 5 kaempferol 3-O- 8 -d-xylopyranosyl-(1 — 2)- a -l-thamnopyranosyl-7-O- ¢ -1-
rhamnopyranoside /&2 {5 > /&= #r#] 39 Bel-xL v XIAP 14 % kaempferol 3-O- 3 -d-
xylopyranosyl-(1—2)- @ -I-thamnopyranosyl-7-O- ¢ -l-thamnopyranoside 7k & 3 4v @ > 5 @
cleaved capase-3 & E LN F A E cff4em F L o F ¥ Ei e caspase-3 € - T

poly ADP-ribose polymerase (PARP) » = % cleaved PARP (c-PARP) » ¢ H & Z #4L § # it i&

7% DNA 877 0 & » 582 %%+ 7 F 5 cPARP 2 REEF A EH 4ea + 2
Survivin & - fifimie k= ihjd 0 LG iR 3REEH L DH N AR REEY AP

1

+ ¥ 127 ¥l Survivin 04 R E " F kaempferol 3-O- g -d-xylopyranosyl-(1 = 2)- a -I-
rhamnopyranosyl-7-O- @ -l-thamnopyranoside Jk & 3§ *v @ j& > > 3g 8 IR § 22 p R {dm e = 4R

AP 6 e

() ATAIL 2 By A7 4 @ H1688 mie s MM R 4f 4 14 2 4 cytochrome ¢ 7% -
PR e E X AL ITR AR A RS S 0 Bl PR eim e S Bt r SR
FRF TS > B4 3 EX B Qg T %5 B (Mcllwain, D. R, etal.,, 2013) -
PR RS ERET  E NIRRT B o0 caspase-3 {r caspase-9 ‘?5'34 Bp 3 cndif 4r > ST AR
i H#-dm P2 i kaempferol 3-O- 3 -d-xylopyranosyl-(1 — 2)- a -l-rhamnopyranosyl-7-O- a -I-
rhamnopyranoside #v £ 3 (s> | % JC-1 F A& (79T A 47 o 8% % 3 AT F B & o 4o
JC-1 A F) S fnve ¥~ BERRAMAY i T A P AR R o RS F L
WELL FREFH A (B1) B 5#EF HI688 ¥z 51 kaempferol 3-O- S -d-xylopyranosyl-(1—
2)- a -l-rhamnopyranosyl-7-O- a -I-thamnopyranoside 4v £ &2 5 > 3 4 F F £ 3 40 @ 2 & 20
BT =T A, (B e
B FHREEATT L] F 2d kaempferol 3-O- S -d-xylopyranosyl-(1—2)- « -1-
rhamnopyranosyl-7-O- ¢ -I-thamnopyranoside #73% ¥ enim e = Z A5 E P RMER T - & BiERk
= € i S R R B e A fitiee & F c(cytochromec) I dwmie B Y OX
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it T P caspase B {s i€ 'mP2 4_w -~ (Garrido, C., et al., 2006) o ** F_ 1 fo 4k #-fm P2 15

kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)- ¢ -l-thamnopyranosyl-7-O- « -I-thamnopyranoside

vr}lq,
|l

T2 f5 i * RN fm e kB cytochrome ¢ T I e Fenfi Al o Bk Ao B W

R

(12.5ug/ml) 3 = & H# #c 59 cytochromec F 2z (Bl+- ~ B+ =)

(=) AT 2 B AEH AT P 3 H1688 mrz ik fAp b v 2 B2 58 -

¥ AP R 2 kaempferol 3-O- 8 -d-xylopyranosyl-(1—2)- « -l-thamnopyranosyl-7-O-
-l-rhamnopyranoside & = ‘w2 ¥ B F R Flo @ A F P L P P o d > S RZEFT LT
BEwme R A ap i by AR E o KRS T 1 F T HI6SS e L /5B 7 ik A i
kaempferol 3-O- 3 -d-xylopyranosyl-(1—2)- a -I-rhamnopyranosyl-7-O- ¢ -l-thamnopyranoside
®is s e i pS3 Fv AILEEEEAE B AR 0@ Phospho-p53 (Ser!®) F-v hi R
ERIEFEARKEF A B 4o P p21 & p27 -9 » 4 F kaempferol 3-O- 3 -d-xylopyranosyl-
(1—2)- @ -l-thamnopyranosyl-7-O- ¢ -I-thamnopyranoside k& ek & @ &> (B-+ =) A iPde

Rl pS3 e T AR R 5 W e kS R 7] -

(=) "4rdlA] NAC S mM £ 4-PBA | mM 3f A R~ -] B {6 A 47 AT AL & fie b7 1 4 40 1
wied £

BRI JRE A pS3 v BT DR T T8 /?‘ v E it 4 (reactive oxygen
species, ROS) #14 # (Liu, B, etal,2008) > 22 p /B4 (Lin, W.C,, etal,2012) 455 7
SRR pS3 chiE i A o A pgiel 0 H1688 Mme hiriE ROS 414 NAC (N-acetyl-L-
cysteine) ™ % BB 4 Fr|# 4-PBA (4-phenylbutyric acid) &% (s kaempferol 3-O- 3 -d-
xylopyranosyl-(1—2)- @ -l-thamnopyranosyl-7-O- ¢ -l-thamnopyranoside %t H1688 w2 13 & ¥
FRE (R r) SEFREFATEREH L » NAC & Lo » 4PBA ies] > fin
R EFORgL YR ET T aEF AR > TR IFBZ‘V-H}#’;Kf EHF B Sz N R

doenig g e
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(~) ™ Caffeine 3§ % a2 {8 & 17373 L 3 f5 1‘}%1{4’7?’ 0 40 $tdrd)mre 4 £ 2 B

DNA 4 % (DNA damage) ~ ¥ it 823 p53 #-v % ¢ (Lakin, N. D, et al., 1999) >
Caffeine @ ¥ & Edrd] ATM/ATR 7% %k #r4] DNA damage (Cortez, D. , etal., 2003) » 3¢
PR 7 HI688 Mm% A i5iE 5 uM e Caffeine Ff L g2 - /) PF 18 id2 {8 kaempferol 3-O-
B -d-xylopyranosyl-(1—2)- ¢ -l-thamnopyranosyl-7-O- ¢ -l-thamnopyranoside ¥+ H1688 ‘m*®z i3
EXFEE (BRI B5FHRESFIR EIT T 4 » kaempferol 3-O- 8 -d-xylopyranosyl-
(1 = 2)- a -l-thamnopyranosyl-7-O- @ -l-thamnopyranoside 7% %] » & & # Caffeine ¥
kaempferol 3-O- 5 -d-xylopyranosyl-(1—2)- ¢ -1-thamnopyranosyl-7-O- ¢ -1-thamnopyranoside {$
ic 59 { 7 vxend X HI1688 enim®e 355 > Am e 3 A7 &7 Cisplatin £ 7 it i E

£ F 40 ke (Wang, G, et al., 2015) o

(1) AR A EEF AT A ¥ me 2 2 R

FFAPF F O f# kaempferol 3-O- 8 -d-xylopyranosyl-(1—2)- ¢ -l-thamnopyranosyl-7-O-
-l-thamnopyranoside # 4 it ¥ ‘w7 e 58 > AP iEF MTT Assay 4 77  kaempferol 3-O-
B -d-xylopyranosyl-(1—2)- a -I-thamnopyranosyl-7-O- ¢ -I-rthamnopyranoside # 4 #f it F %
A im' BEAS-2B 4 £ 8 8 (B-+ =) I % M kaempferol 3-O- 8 -d-xylopyranosyl-(1—
2)- a -1-thamnopyranosyl-7-O- ¢ -I-thamnopyranoside ¥t 4 #f -] ‘m ¥ ¥ J fm %o chd B S 4p vt

LEATA L R pe AT R A SR ’p;’f F H A e g Mootk ] o

¢
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Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-1-rhamnopyranoside (pg/ml)

0 1.56 3.13

6.25

Bl - -~ HI688 w* % 5 i 7 F Jk B ¢ kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-
rhamnopyranosyl-7-O-o-l1-thamnopyranoside /&J2 24 |- PF {3 &g e ™ fmPe J) 5 cnsg i - 3 &

3 100 & -

120+
—_
5100' ICso = 8.53 ng/ml
i 50 = 6.35 ug/m
.*? 80
- p— 60_
=
: 40
)
O 204
0 T T

0 1.56 3.13 6.25 125 25
Kaempferol 3-O--d-xylopyranosyl-(1—2)-a-I-

rhamnopyranosyl-7-O-a-l-rhamnopyranoside (ng/ml)

Bl= ~ HI1688 ‘e o5 i 5 4o BB (5 > tm¥e i3 7% & T W5 535 o

21



Kaempferol 3-O-p-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-1-
rhamnopyranoside (pg/ml)

A
g 2 5] 2 o 8
ROLA% 5 G1
2 = |5ubG1 G2 - 52.8% -
a3 cam Efem, M daaw Floubot 5oy OIM 54 B
1.0% J148%  361% e hE i N i 89.3%  Yidy
- F---F-rF-F-------1 _'___;___H_____'____ SubGT 2 G2
) 28.09(7 S|'1\% 32.0%
:O: - . " IRt Mt o iy
O 3= 38 a5 287
= o+ a a o
o 500,000 1,300,000 i 500,000 1,300,000 i} 500,000 1,300,000 10 500,000 1,300,000
FL2-4 FL2-A FLZ-A FLZ-A
| -
>
DNA content

Bl = ~HI1688 m*z & %5 :iF kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-rhamnopyranosyl-7-O-

o-l-rhamnopyranoside &J2 5 i § - sub Gl enim*e Bg F A + 2 @ 3 4

Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-1-
rhamnopyranoside (pg/ml)

1 A
= FL1-H g FL1-H FL1-H

A 0
~
O Oé.}',-fp 3 59,“.;,%“'
o . ad
g
et <1
z 1

- — eh 1
= oA

=] P

—_

=D

v

Annexin V

Bl = -~ HI688 'm* % 5 i * F & B kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-
rhamnopyranosyl-7-O-o-l-rhamnopyranoside f&J2 (& w2 & = 3  FL1:Annexin V-FITC;

FL2: Pl -
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307

204

101

Annexin V (%)

0_
0 3.13

6.25

* %k k

12.5

Kaempferol 3-O-p-d-xylopyranosyl-(1—2)-a-l-

rhamnopyranosyl-7-O-o-l-rhamnopyranoside (pg/ml)

BT ~& it H1688 Mm% % i kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-rhamnopyranosyl-

7-0-0-l-rhamnopyranoside E 2 {6 ehim e & = 35 o (2 One-way ANOVA 4 47 » 12

Dunnett’s test ‘“ 2 % 9 2% 2 2 ¥R w2 B enZ B o *P<(0.05; *** P<0.0001 ) o
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A

Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-l-rhamnopyranoside (pg/ml)

8 g H ]
15610.9 73399 93030.2 2270114

Caspase-3 & & & &
=¥ ¥ ¥ £
2 2 71 &

- = & 5 AN

FL1 H FLA- H FL1-H FLI-H

g g g g
Caspase-8 8 s 5 i

200

11029.4 20489.1 16604.5 28222.1
z 3 F i
S8 384 S8 S84
\
A
= e . e
VoW @ W WS P ! A S p |

= =TT T < e e e
o .2 m‘ .5 b2 B e S . L
FLi-H run FLI-H FLIH

1800
1800
L
00
1800

8405.6 3314.7 5683.8 51051.5

Caspase-9 y | N il 1

1,000
1000

= MR e S M e e S i I e e e
S [—>
FL1 0 pg/ml 3.13 pg/ml 6.25 pg/ml 12.5 ug/ml
B
250000
- mm 0
200000 = 313
= 6525
_ 150000
TS | 125
=
100000
50000
o .J:l,..lL.J

Caspase-3 Caspase-8 Caspase-9

B = ~ HI688 w2 % 5 i % F Jk B 1 kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-

rhamnopyranosyl-7-O-o-1-thamnopyranoside /&J2 {é caspase -3 ~ -8 ~ -9 e A o
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Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-1-
rhamnopyranoside (pg/ml)

0 3.13 6.25 12.5
XIAP - . 57 kDa
vy [ o o
Bel-xL 30kDa
Caspase-3 _ 35 kDa

PARP

Cleaved PARP

GAPDH

B - -~ HI1688 m ¢ %A 5 i 7 F )k B kaempferol 3-O-B-d-xylopyranosyl-(1—2)-o-I-

rhamnopyranosyl-7-O-o-1-thamnopyranoside EJZ {8 » P iRt im?e = 4p A F-v £ A5 -
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Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-1-
rhamnopyranoside (pg/ml)

A ] S EE——— —  — - o

v i ; 3 3 ‘; e

o] EE ! % g %4 / =

— 3 E 3 g

< 3 B ]

o0 =44 =9 =9 =494

i 2 3 2 23 1

20 %4 ] / ]

fa+] 3 £ Green S hE S Green R . ‘

o ] 5% U A L 2 S I NPT )

v—'1 “’ém;.lél\ m I”””,:& T ”””"m 4 %”;‘Sm T ||||||‘|:5 T \||||||\m . “'é’“;.lsm T ”“”:5 T ”””,1,‘8 T IHIIII\m. c-i;.sm T H...,‘,;5 T ””H",,,'_z

@) FL1-H FL1-H FL1-H FLA-H

—
>
>

JC-1 monomer

Bl 4 ~ HI688 w* % 5 i % F )k B kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-I-
rhamnopyranosyl-7-O-a-l-rhamnopyranoside &JZ {5 » 12 JC-1 Z HBEL 2 RN CT 0 o

B4 ¥ EBLH 4o o

60 %k %k %k k
% %k %k

—_—
s
a~
T 404
= * ¥
]
o)
b
=T
o 20
2

D_

0 3.13 6.25 12.5

Kaempferol 3-O-f-d-xylopyranosyl-(1—2)-a-I-
rhamnopyranosyl-7-O-a-l-rhamnopyranoside (pg/ml)
Bl - ~ HI688 ‘w7 %A & i # F Jk B kaempferol 3-O-B-d-xylopyranosyl-(1—2)-o-1-
rhamnopyranosyl-7-O-a-l-thamnopyranoside &J2 i » JC-1 4 &% = H 88 crfic b SE 0k & 3 4o o
(™2 One-way ANOVA 4% 47 » # 12 Dunnett’s test W 2 F e 2R ez Fni f -

**P<0.001; *** P<0.0001; **** P<0.00001 )
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Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-7-O-a-I-
rhamnopyranoside (pg/ml)

SSC-A
1,000,000 2000000 3905032
L

SEC-A
1,000,000 2,000,000 2005932
L

SEC-A
1000000 2000000 2995932
1

SEC-A
1.000,000 2000000 2905932
1

SSC-A

o

=TT

T
u i
FLA-H

T T
Py

. 1)

T T
IR 5

P
FL1-H FL1-H

v

FL1

B - - -~ HI688 ‘m* 4 5 » F )k & kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-

rhamnopyranosyl-7-O-a-1-rhamnopyranosid /&JZ ¢ » cytochrome ¢ #7221 % B 2} o

E 20=
=

iz 154 kkkk
=

=

= 10 =
)

¥

T 5
N

) 0-

0 3.13 6.25 12.5

Kaempferol 3-O-p-d-xylopyranosyl-(1—2)-a-I-

rhamnopyranosyl-7-O-o-l-rhamnopyranoside (ng/ml)

B-+=- ~&i HI688 w2 A5 7 kR kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-1-
rhamnopyranosyl-7-O-a-l-rhamnopyranoside &2 { > cytochrome ¢ 3z I ‘e B 25 o (14
One-way ANOVA % 7 » ¥ 12 Dunnett’s test ‘* # & F ok 2 B2 ¥R 22 FFeni B - *P<0.05;

##P<0.001; **** P<0.00001 )
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Kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-rhamnopyranosyl-
7-0-a-1-rhamnopyranoside (pg/ml)

0 3.13 6.25 12.5
Y N XA
Phospho-p53 (Ser'®) _ 53 kDa
—
p (- W = o

B+ = -~ HI688 m® % 5 i # F jk B kaempferol 3-O-B-d-xylopyranosyl-(1—2)-o-1-
rhamnopyranosyl-7-O-o-I-thamnopyranoside /&JZ {8 fm?e iF 8 23 240 B 3=v 27 p53 F-v Fifik

LR
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* %k %k k

%k ‘
150 = ns | ns ns
| ns ‘ | ns | ns
?
< | |
~ 1004
>
=
s T
-~ -
= I
= 50+
]
@)
0= T T T
kaempferol derivative (ug/ml) 0 0 0 6.25 625 625 125 125 125
NAC (mM) 0 5 0 0 5 0 0 5 0
4-PBA (mM) 0 0 1 0 0 1 0 0 1

Bt mw ~HI1688 " &5 SmMNAC v 1 mM4-PBA FF L2 — /| FFiE4r » 3 FIER
kaempferol 3-O- S -d-xylopyranosyl-(1—2)- a -l-rhamnopyranosyl-7-O- « -1-rhamnopyranoside
(ng/ml) H ‘mre 3% F eh% i o (12 One-way ANOVA 4 47 » 12 Tukeytest ' # & F 5 &

B¥R e Fad B oo ns P>0.5; **P<0.001; **** P<0.00001 )
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150 [ |
%k %k %k % %k %k %k %k %k k
Eul 1
.‘? 100+
=
8
Z 50 L
=
’ []
0= T |
Kaempferol ( pg/ml) 0 0 125 125 25 25
Caffeine (M) 0 5 0 5 0 5

B+ 7 -~ HI688 m*¢ &5 5 pM Caffeine ¢ £ @~ | BFIL IS 40 > 2 Ik R D
kaempferol 3-O-B-d-xylopyranosyl-(1—2)-a-l-thamnopyranosyl-7-O-a-l-rhamnopyranoside {¢
w3 s F e v o (12 One-way ANOVA 4 47 » ¥ 12 Tukey test +“ $ix & 9 5k 2 22 44 BB fe 2.

Frend B o #%%¥P<(.0001; **** P<0.00001 )

-8~ Beas-2B 1C5,=23.6 ng/ml
-# H1688 IC5(=8.5 ng/ml

120

80

40—

Cell Viability (%)

0 T T 1
0 10 20 30

Kaempferol derivative ( pg/ml)

Bl - = -~ Kaempferol 3-O- S -d-xylopyranosyl-(1 — 2)- a -l-thamnopyranosyl-7-O- « -I-
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