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Abstract: Objective Reactive oxygen species (ROS)-responsive co-loaded elemene (Ee) and chlorin e6 (Ce6) liposomes (Ee-Ce6-
L) were prepared, characterization of their physicochemical properties, and evaluated for their inhibitory effects on bladder cancer
5637 cells. Methods The synergistic ratio of elemene and Ce6 (Ee + Ce6) was screened using the MTT assay. Ee-Ce6-L was prepared
via the thin-film hydration method and characterized for morphology, particle size, encapsulation efficiency, drug loading capacity,
stability, ROS generation capacity, and in vitro release rate. MTT assays evaluated the cytotoxicity of Ee-Ce6-L against 5637 cells.
Annexin V-FITC/PI double staining was used to study the apoptotic effects of Ee-Ce6-L on cells. Fluorescence microscopy and a
fluorometer were employed to examine its impact on ROS generation capacity and mitochondrial membrane potential (MMP). Western
blotting analysis was conducted to investigate the expression of apoptosis pathway-related proteins. Results Ee + Ce6 exhibited
synergistic effects across the 40:1 to 200:1 concentration range, with optimal synergy observed at 120:1; Ee-Ce6-L exhibited good
stability and dispersibility. After irradiation with 660 nm laser, the particle size changed from (194.27 + 0.20) nm to (390.97 £ 2.76)
nm, and the { potential shifted from (—19.06 £ 0.07) mV to (=6.30 & 0.34) mV. In vitro release experiments demonstrated that Ee-Ce6-
L exhibits dual functions of sustained release and light-controlled drug release; the encapsulation efficiencies of elemene and Ce6 were
(94.02 + 0.38)% and (96.95 £ 0.70)%, respectively, while the drug loading capacities of Ee and Ce6 were (11.51 +0.46)% and (2.32 +
0.01)%; Ee-Ce6-L exhibited strong singlet oxygen generation capacity; In vitro cell experiments demonstrated that Ee-Ce6-L promoted
apoptosis in 5637 cells by increasing ROS production and reducing MMP, as well as by decreasing B-cell lymphoma-2 (Bcl-2) protein
expression while increasing Bcl-2-associated X protein (Bax), cleaved poly ADP-ribose polymerase (cleaved PARP), and cleaved
cystein-asparate protease-3 (cleaved Caspase-3) protein expression. Conclusion Ee-Ce6-L exhibits ROS-responsive release properties
and synergistically inhibits 5637 cell proliferation and induces apoptosis through the combined effects of traditional Chinese medicine
and phototherapy.
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Fig. 1 Preparation of Ee-Ce6-L and schematic diagram of

inducing apoptosis of bladder cancer cells
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({lk'5 C10090003, 5 &7 %0=99.0%), g3 itk
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THEEHANE M E (median inhibition concentration,
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Hl, MiEHE. Ce6 Al Ce6 (0.3 W/em?) (1§ Ce6 BEL
0.3 W/em? BOEIEED ) ICso RN (179.23+
1.43). (38.96+2.75). (5.324+0.08) pg/mL. CI1H
Wz 2 i, MEHS Ce6 (Eet+Ce6) fEHLHIN

=1

40 : 1~200 : 1 i, CI{HI/NTF 1, HAE 120 1 I,
CUE /D, PR &
2.2 Ee-Ce6-L HI#I&E

MR S0 % AR 7T, K FH I o ke ) 5 T

HIE M~ Ce6 F Ce6 (0.3 W-em™2) XTEERLTE 5637 LRAEIEERIS NN (X£s,n=3)

Table 1 Effects of elemene, Ce6 and Ce6 (0.3 W-cm™2) on proliferation of 5637 cells (X £ s, n=3)

*ﬁéﬁﬁ/ 12/, ICso/f Ce6/f A% IC50/7 Ce6 (0.3 W;cm’z)/ —— IC50/7
(ugmL™") (ugmL™) | (ugmL™) (ugmL™") (ugmL™") (pgmL™")
50 16.15+1.93 179.23+1.43 1.0 18.67+021 3896+2.75 0.1 8.13+0.59 5.3240.08
100 28.36%1.37 10.0  2420%1.55 0.5 10.13£0.32
150  42.48+0.61 200  33.49+1.85 1.0 20.124+0.65
200 6491047 400  49.40+1.68 5.0 39.58+0.13
250  83.320.18 60.0  77.48+0.30 10.0 64.82+0.23
300 91.36+0.18 80.0  81.78+0.72 15.0 79.0440.12
400  92.50+0.28 100.0  88.73+0.59 20.0 99.1240.21

%2 Eet+Ce6HJCIEH (Xts,n=3)
Table 2 CI values of Ee + Ce6 (X £ s,n=3)

Ee+Ce6 CI Ee+Ce6 CI

40 0 1 0.94£0.03 180 : 1 0.86£0.01
100 © 1 0.88£0.04 200 : 1 0.78 £0.05
120 0 1 0.77£0.05

AR, il AU s ¥ 15.52 mg L-4HEZ BRI
10 mL BEFR Eh 22 il (PBS) w1, JFEinEhERiIAY pH
HE 6.5, BIfR/KAH. RSER RGO IHEERE .
PC-98T. DSPE-PEGao00 Mi#r/fi. Ce6 LTI E LA
300 :30:300:20:120: 1, AN 10mL ZEEH %
fift, 7555 CARKIGHIEEBEZE R, TR,
F AN KA . 7E 50 C /K4 45 min, 3
min (150 W, TAESs, fF82s), £ 0.22 um flfl
Y eIt , 53] Ee-Ce6-L. Ce6 fIEFifh (Ce6-L) 5
Mg IGNE A (Be-L) #4450 3R[F Ee-Ce6-L, AN
ZIETFAE AR Ce6. W 2 Fis, Frl&
] Ee-Ce6-L K1,

2.3 Ee-Ce6-L FYRAE

2.3.1 Ee-Ce6-L FIEAME KBS T 25

B2 BEREFEEY

Fig. 2 Photographs of respective liposome solutions

(transmission electron microscope, TEM) /£ %% Ee-
Ce6-L HIMIERS . K% B IR i B 2 — e A
e, WhnE TEM LRAM -, =ERE, W5
TN 2% B BRI T Y 4, 1 min J5 AR
ZRY, TR, MH TEM W HEEIFHE.
ZERANE 3 iR, Ee-Ce6-L RIHERIE, FmHEH H
B R AF, T Ee-Ce6-L 2 660 nm (0.3 W/em?,
3 min) WOCHR S 5 R AL, G550 5E B PERE IR,
o N o A ISR A

2.3.2 Ee-Ce6-L ¥if2fl ¢ BALME KA Malvern
BOCRLEA 7 HIME Ee-Ce6-L AL 660 nm (0.3
W/em?, 3 min) OGRS FPRLEE K ¢ fifir. 45 R s
3 i 4 BizR, Ee-Ce6-L HITFHKIE A (194274

JeHERT 8

JeRE

E 3 Ee-Ce6-L JHAT. /5 TEM [E (X100 000, 80 kV)
Fig.3 TEM images of Ee-Ce6-L before and after
illumination (x 100 000, 80 kV)
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%3 Ee-Ce6-L ERAI. FRESMHACRAL (X+s,
n=3)
Table 3 Particle size distribution and { potential of Ee-
Ce6-L before and after illumination (X £ s,n=3)

Ee-Ce6-L AR /mm PDI CHEAL/mV
e HE AT 19427+£020 0.11+0.02 -19.06+£0.07
FHEJE  390.97£276  0.48+0.05  —6.301+0.34
A
SeBE AT
JeH G
1 100 10 000
$ifE/mm
B
Je T
FeRR G /\
=175 =75 25 125
¢ HA/mMV

El4 Ee-Ce6-L JHEAT. FHIENT (A) MEBASTT (B)
Fig. 4 Particle size distribution (A) and ¢ potential

distribution (B) of Ee-Ce6-L before and after illumination
0.20) nm, % 7> #PE 4841 (polydispersity index, PDI)
490.114£0.02, ¢ HAA (-19.0620.07) mV, PDI<
0.3, Ui Ee-Ce6-L [RIRLAR /Ll R1F o #F Ee-Ce6-
L H 660 nm (0.3 W/em?, 3 min) BOCHSE, Fi

1% PDI. C A7 35 R A 0003, IXJ2 HH T Ee-Ce6-L 4
BOCIE S E =4 K ROS, AR B P (R R i
KA, S B MIR, IR R AR
BUR&E, RPUONRIEIE A, PDI ETF, ¢ HAIEES.
2.3.3 Ee-Ce6-L Al RAEFHZGEINE KHMIES
CERIE B 2 5 e iRy 5507 B3 & O e
() Be-Ce6-L, KA HPLC Il #5741 o7 =ik i
3P AM-RT WL BB T E Ceb MR RIRE
IR AR E AR R R R, SR 4 PR,
i Ce6 [MALE RN (94.0240.38) %Fl
(96.95+0.70) %, #HZAES MR (11.51+0.46) %
1 (2.3240.01) %.

A=A TR AN A E/MR R 247 S E

B2 = AT A 2 R R 2 M R R
234 Ee-Ce6-LEEMEMITT W A5 514 7 nll T
(4 °C) =R (25 C) figfs, FFidit Malvern ¥
JERLEEACIE HRAR oA, & 2 RIE 14k, WsE
2 . HE S AL EKIE (4 C) F=ER (25 T)
it {£ 1A, Be-Ce6-L {25k PDI LA B 2 5%, £
Ee-Ce6-L f2 & M4 R I .

4 Ee-Ce6-L THIEFH Ce6 HIBTRMYLE
(X£ts,n=3)
Table 4 Encapsulation efficiency and drug loading of
elemene and Ce6 in Ee-Ce6-L (X £ s,n=3)

[EES R B/ %
WA M5 Ce6 AR Ceb

e

1 93.57 96.14 11.47 232

2 94.22 97.29 11.07 2.33

3 94.26 97.42 11.98 2.31
X+s 94.02%0.38 96.95+0.70 11.51+£0.46 2.32+0.01

#*5 AENEET Ee-Ce6-L HIRI1ZK PDI HTEL (X £,
n=3)
Table S Changes of particle sizes and PDI of Ee-Ce6-L at
different temperatures (X £ s, n=3)

S /mm PDI

t/d

4°C

25°C

4°C 25°C

o N B~ N O

10
12
14

201.70x4.51
199.17+2.21
198.20+4.20
195.47+1.93
198.50x1.15
201.73£1.01
201.60%£1.99
200.06+1.15

202.26£4.51
202.03£1.40
199.06+3.73
198.73+1.08
200.20£5.29
200.37x£4.36
201.33£5.16
202.73+1.80

0.11£0.01 0.14x0.01
0.13£0.02 0.13+0.01
0.11£0.01 0.11£0.01
0.11£0.02 0.11£0.03
0.11£0.02 0.11£0.02
0.12£0.01 0.11£0.02
0.11£0.02 0.13%0.01
0.11+0.01 0.12+0.02
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235 RAMERENE  RAENTRIENE Ee-
Ce6-L AN o F 2 mL Ee+Ce6. Ee-Ce6-L
FHOE eSS (0.3 W/em?, 10 min) J5 i Ee-Ce6-L (Ee-
Ce6-L+Laser), 732 AN B A XS 70+ 0 & 3.00 X
105 (REEMTAS, BT 75% BRI 5 (100 mL)

W, fE 37 C RRE 39 4E (100 t/min). 7E A [A]
0.5. 1. 2. 6. 8. 10, 12. 24. 36, 48h H{ 1 mL ##
fts FRIMNEEARFRG 37 CRA F . SR HPLC
FEMGEFES I EIG & E. AR NE S o, iF
5 Ee-Ce6 TEVIUAM BOBEHGRIE, 48 h I RAEIKL
Hik 83.2%. MHHZ T, Ee-Ce6-L [ AR HUE %
2%, 48 h M BZAVREIE A 57.64%, R NG
B Re A AN 1) o A

90

70 A

c\\°
= 50
e
=3
Bt 30 —e— Ee+Ce6
—a— Ee-Ce6-L+ Laser
10 A —+— Ee-Ce6-L
0 10 20 30 40 50
t/h

&5 Ee+Ce6. Ee-Ce6-L+Laser X Ee-Ce6-L BYAIMNEE
Lk (Xts,n=3)
Fig. 5 In vitro release curves of Ee + Ce6, Ee-Ce6-L +
Laser and Ee-Ce6-L (X £s,n=3)

HASVERE, Ee-Ce6-L 7£ 0~12 h YRR
B, 12h BRUBBCRIE 51.73%, EEAR TS A
Wl AL RS B0 K IR IR o WS I 6 T g U2 4
M, PG OB BT £ 12h J5, BoE
BIBW T BEFEENT- G, S IR XUZ B B
A 0 e R I P T B BRI AT R B A ) 2%
PEREIBIT Bt o X —RHIERNE T A6 25 R 400 WR:
AT N - Ee-Ce6-L+Laser 4L B HGH R it — D4,
48 h i BB RIE 70.62%. X AT g & 1T Ce6 1
WGBS Ja 774 KB ROS, 51 7 A4 5 5 44 354>
WEIREAA S, IEMBEIEIRR, XERSCH &R
FERE AT SRR TR IR R — 8, #E—DuEse 7
Jefil i ROS A BRENS A BRIl AR &5 44 . SR,
2R BCE A T Be-Ce6, Ui AR TR 4514
RIE MG, VIR —E My 8H ), MRS T
ATEREREE. 2R b, TR BRI T
IEIIATARRE LU, KT 29 R ]
2.4 Ee-Ce6-L HJ ROS 4 R &E S48

f§i ] DPBF £l Ce6 S AN[A)Jii &Kk & Ee-Ceb6-
L £ ROS [HEE/T. 1] PBS. Ce6 (1pg/mL). Ee-
Ce6-L (Ce6 0.5+ 1. 2 ug/mL) F1 4510 70 pmol/L
DPBF, JFEIIZEN 0.3 Wem?, KA 660 nm |
WOCHR 1 min, 2407 W20 06006 BEvH e
DPBF 7E 415nm &b/ A {E, B0 10s id3% 1 k. 45
R 6 WA, HIF Ce6 JARIRE T, Ee-Ce6-L 41
A KT Ce6 4, FH Ee-Ce6-L 4111 ROS A%
Re JI o, SRR E Be-Ce6-L &4 T i,

F*6 Ce6 STREIFREKE Ee-Ce6-L #J ROS £EAES (X+5,n=3)
Table 6 ROS generation ability of Ce6 and different concentrations of Ee-Ce6-L (X £ s,n=3)

. R Aff

H (ug-mL™) 0s 10s 305 40's 50s 60's
PBS - 1174003  1.18+0.06 1.17+0.03 1.164£0.02 1154002 1.15+0.02 1.15+0.02
Ce6 1.0 1.174001  1.05+0.04 090+0.03 0774004 0.68+0.06 0.59+0.09 0.52+0.11
Ee-Ce6-L 0.5 1.1740.01  1.04+0.04 082+0.09 0734002 0.62+0.06 049+0.04 0.42+0.02
Ee-Ce6-L 1.0 1084001 0894007 0724009 056+0.07 0434008 036005 0.30+0.01
Ee-Ce6-L 2.0 1094001 0754006 0404001 026+0.03 0.19+001 0.14+0.01 0.11+0.02

FH ROS 17742 BAT o i P AH DG A

2.5 Ee-Ce6-L Xt 5637 4ARRASHIHEI1ER AR

2.5.1 RAMEMEERERT S KA MTT iL0E AN
Zipst B ke 5637 ARRIEEME. AR R TIAS
“2.17 WUARIE, A4 BE 5 3 2 R R IR, A
A3 RN A R iR B ) & 23 e, WP RRZ A
SR e AR TR, &F Ce6 AMZI 6 h 54T

G, 4REEdEIE 24h J, A EIEIREE, WAL Tm
A 100 pL MTT ¥, TIARE AT E 4 h J5,

W s FLHRAA, I\ 150 uL DMSO ¥, F44 F il
PRI 2 HAE 490 nm AbF) A, FFIT5 1Cso 1 %
CIf (CI=DA/ICx4+DB/ICxz HHH', A. B4E2
FANFEZ5%), DA DB F8 P 2516 G458 A A A= K4l
RIEF) X BRI E, ICxas ICxp 7 WG 24 Fi
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o A AR KPR R IA B X N REIRE, CI>1 &
ANEPUER, CI=1 FRRBIMEAH, CI1<1 X/R P
YERD U8l S5 54n15% 7 7R, Ee-L Fll Ce6-L 1) 1Cso
3 (116.73+0.21) (0.7540.03) pug/mL, #HEL
T B M 1Cso 1B FRAIC, 2% B IR JoT 4 e 008 18 i Ui 25
2N I 5637 A EEYE. Ee-Ce6-L 1) ICso
{84 (0.39+0.02) pg/mL, MELTHFEFIER Ce6-
L, Be-Ce6-L X| 5637 4 [l &3 1% 2. & 1 5, H. Be-Ce6-
L XF 5637 4Hffafr) CLAE/NT 1, FRWIAR B4R 3L ]
TG Ce6 BAWFIMER

R®7 TEZHMXT 5637 HAEMNS R CLETESR

(Xxs,n=3)
Table 7 Toxicity of different drugs on 5637 cells and

calculation results of CI value (X +s,n=3)

Joi B L/ ICs0/
gy U IR Yo
(ugmL™) (ugmL™)
Ee-L 10 10.254+0.97 116.73+0.21 0.91

40 16.09£0.01
80 26.0310.03
150 57.97+0.24
200 83.681£0.08
250 93.90£0.06
300 95.88+2.42

Ce6-L+ 0.05 7.45£0.20 0.75%0.03
Laser 0.1 18.25+0.17
0.3 18.87+0.30
0.5 25.0540.09
0.8 52.9345.59
1.0 64.19£0.06
2.0 88.77£0.01

Ee-Ce6-L+ 0.05 11.75£0.37 0.39£0.02
Laser 0.1 25.90+0.39

0.3 40.49%0.25
0.5 73.901£4.35
0.8 86.08 +1.37
1.0 95.63+0.75
2.0 97.02+0.97

252 ZMEPHETAEN SR AnnexinV-FITC/PI XU %%
SIS ARSI AN [ 1) 70 0T JB% e e 5637 4B M T3 (1) 52
Wi, 44 5637 4HRUFRIE 5 X 105 AN/FLINEE, Bt T
6 FLIRHIFE 12h. SLEILI R 4 4H: (1) XFHRAH;
(2)Ee+Ce6 (0.3 W/ecm?) 2H; (3) Ce6-L (0.3 W/ecm?)
4H; (4) Ee-Ce6-L (0.3W/em?) #H. *iHE4HIn A%
AR e AR g dt, HARAINZG 6 h J54h T,

TR 240 5, WWEE4RNL, H PBS EHE40ME,

KK AnnexinV-FITC 1 PI AbEE40AE, FEAH AR
SCAHACH 5637 4HMIIE TR AT . 25 FanE 6
I3 8 fizn, AHELT Ee+Ce6 41, Ee-Ce6-L ZHHH
ToREEREIN (P<0.001), FHIAEF AT LLSE mr il

1000 =
100
= 10 E X i
1000 =
100 E
= 104 Ee+Ce6+
g Laser
13
1000 3
100 E
= 10 = Ce6-L+
Laser
1=
1 000 3
100 3
= Ee-Ce6-L+
Laser
1 10 100 1000

Annexin V-FITC
6 ATEIZ¥It 5637 MAUATRAF N
Fig. 6 Effects of different drugs on apoptosis rate of 5637
cells
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% Ee+Ce6 MJAT . LT Ce6-L 2, Ee-Ce6-L
AR TR W B B A (P<<0.001), REIHE
J# 0 Ce6 B EA P RIS SEH

*8 TEIHYILIE 5637 4HAf 24 h FHVATER (X +s,
n=3)
Table 8 Apoptosis rate of 5637 cells after 24 h treatment
with different drugs (X £ s,n=3)

%A PR/ % kY TTH/%
Xt 4.27£0.65™" | Ce6-L 22264236
Ee+Ce6  14.874+1.22™" | Ee-Ce6-L  40.97£6.10

55 Be-Ce6-L AIL#%: "P<<0.05 ""P<0.01 ""P<0.001; % 9~
11 A,

P <005 "P<0.01 "P<0.001 vs Ee-Ce6-L group; Same as
tables 9—11.

DCFH-
DA

100 pm

Lib7)

Merge

X Ee+Ce6+ Laser

2.53 ROS AfERN RAVOLRE 2,7-—&
KN E LR EE (2,7'-dichlorodihydrofluorescein
diacetate, DCFH-DA) FJll4HfE A ROS A= stk it -
AR “2.5.2” BiAHIA, 24h J5 I DCFH-DA
W, BRI A 20 min. B 5 34 3E 1 AL
BRFRHGEE 3 Ik, A 96 BB R e SR

e 5637 M LA 5 103 AN /FLEERP T B A 96
b, Hp#EER L. A5G, KRR
e BN ROS & &, ik A
R E A 485 nm F1 530 nml"?l, g5 R 7
J R 9 FR, G2 IR 5 (A5 e SR a7k,
FKOAHIIREF= 42 ROS, H. Ee-Ce6-L+Laser 44k th

L

Ee-Ce6-L+ Laser

Ce6-L+Laser

E7 TREZYILIE 5637 MR ROS KFZEL (X10)
Fig. 7 Changes in intracellular ROS levels in 5637 cells following different drug treatments (x 10)

&9 TREIZALIE 5637 4HF 24 h [5HY ROS TRAIRE
(X£ts,n=3)
Table 9 Fluorescence intensity of ROS in 5637 cells after
24 h treatment with different drugs (X £s,n=3)

%) P %) P
X 5267.67£180.99"7|Ce6-L 17 965.00704.04"

Ee+Ce6 8 405.17+304.48"" [Ee-Ce6-L 25 630.001 1 634.42

TESITER TR, SXEAEML, Ee+Ce6
. Ce6-L 41, Ee-Ce6-L 41120 5% 5 5 73 5l 1
BN 1.59. 3.41. 4.87 f&%. MHELT Ee+Ceb 1 Ce6-L
“H, Ee-Ce6-L AN 7R AL B /5y, REIMIA M
Al Ceb HAET A G, Aety B2 S40A ROS

A ERRE S (P<<0.001).

254 JC-1 TREMIE AR HLAL (mitochondrial
membrane potential, MMP)  Fi#Ib#E “2.5.3”
iR ROS frillAH [, Fr4HfEiFE 24 h A 2.5
umol/LJC-1, T 37 ‘CH:F% 20 min. F PBS ¥ti%)5,
9GRS OGEIUE, IR RGBS 1T
W JC-1 SRR EE, LR CREAWBR K
SR> 9 525, 590 nm, 43 (05 % BRI N
R 319 490, 530 nm2%, 454K 8 k&
10 fi7n, Ee4Ce6. Ce6-L Fl1 Ee-Ce6-L 147t A
MMP. E&ESITEREY, 5 Eet+Ce6 ZHH1 Ce6-L
HAALL, Ee-Ce6-L P&k MMP #8551 (P<<0.01
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JC-1
LR
100 pm
JC-1
REM
- - -
X e Ee+-Ce6+Laser Ce6-L+Laser Ee-Ce6-L+Laser
8 A [EIZhxt 5637 4HAE MMP B0 (X 10)
Fig. 8 Effects of different drugs on MMP in 5637 cells (x 10)
R 10 TEZHPAIE 5637 45 24 h fF MMP 251
Bcl-2 - R — 2.6X10%

(X+ts,n=3)
Table 10 Changes in MMP levels in 5637 cells after 24 h
treatment with different drugs (X £ s,n=3)

HY)  AURIOCIREE | AW AARSOLHRE
X 6.27+0.81"" | Ce6-L 1.21£0.08"
Eet+Ce6  3.41+021™ | Ee-Ce6-L  0.384+0.02

0.001).

2.5.5 FEH%EEEIE (Western blotting) 7304 K
Western blotting S48 % I T-#H5< & A Bel-2. Bax.
cleaved PARP il cleaved Caspase-3 HI3RIA. W &E4H
L, IFAE A R AR R 20 PR SR T (RIPA
lysis buffer, RIPA) H&fH; KA 12%+ hedbin
PR - 5 TR M Tk i s FLPK. (sodium dodecyl sulfate-
polyacrylamide gel electrophoresis, SDS-PAGE) #/%
PR AT B SRIG TR, 5 5% i)le 9
Py, IIN—ITE 4 Cidp. F TBST i&dk 5 &
i, MAZHLT=EERFE 1h, AR
AT R S5 mE 9 &3 11 iR, fHET X
H, ZAVEERAFEK T Bel-2 8 HMRIAFIR S

Bax. cleaved PARP F cleaved Caspase-3 & [H3RIA,
# ] Ee+Ce6. Ce6-L I Ee-Ce6-L 4 fititid Lok A
BREFEFMMFET . 5 Ee+Ce6 4IAHLL, Ee-Ce6-L
A 2 3 PRI Bel-2 85 1 3RIA - B3 $2 7+ Bax. cleaved
PARP F1 cleaved Caspase-3 & [AFKiL, FRIARHA
()G 3 e A% B A AR 254 ik 2 IR e . 5

Bax | o smmmm amm— o | > (< 04

B-actin e B Ry ot

cleaved PARD [wwsss  wimie SR S | 0 < (0°

cleaved Caspase-3

W — A — | 1.7%10%

42X10*

B-actin | M- G

payiit
Ee+Ceb
Ceb-L
Ee-Ce6-L

B9 FREIZYIxT 5637 ZBAEF Bel-2. Bax. cleaved PARP
& cleaved Caspase-3 & HFRi&KFHIFNT
Fig. 9 Effects of different drugs on expression levels of Bcl-
2, Bax, cleaved PARP and cleaved Caspase-3 proteins in
5637 cells

Ce6-L L, Ee-Ce6-L fg i # [#(% Bel-2 HHEKIA
JF . $2 T+ Bax. cleaved PARP Fil cleaved Caspase-
3HEERIL, KRBT Ceo HLa T4
JE HABERmEEN, a3k amET.
3 e

5 e A g A BRYG N B WL E . —, K
PR REREAT, JET R G HIEAESE T 2.1% 5 40
PDT PRI SACTE R, R B a7
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F= 11 FEZHYT 5637 4R+ Bel-2. Bax. cleaved
PARP ¥ cleaved Caspase-3 ZEHRIAKFRIFM (XL s,
n=3)

Table 11 Effects of different drugs on expression levels of
Bcl-2, Bax, cleaved PARP, and cleaved Caspase-3 proteins
in5637 cells (X s,n=3)

B HRIEKT
| cleaved
Bax Bcl-2
Caspase-3 PARP
0.49£0.12"" 0.2940.06™"
0.81+0.15™ 0.48%0.13™
0.994+0.04" 0.69+0.17"
1.31£0.07 1.05%0.18

cleaved

0.85+0.06™"
0.64+0.08™"
0.35+0.02"
0.1310.01

Xt 0.5740.09"
Ee+Ce6 0.71+0.07"
Ce6-L  0.8640.03*
Ee-Ce6-L 1.1410.05

JEILHE S1210, Ce6 1EA FDA HEMERIES 2 ROGMK
), Refs 7B BIRA M H S H RERGEHE R R4, (H
Ceb /KM, AT HRE, HNHER
HEEP, I E X R H I R A R . A
NI R 2R R, R B 2 SRS
P, H R E B /K b o LR e P 22 1 ) 221, flig
A R HL (R 25k Bk, R R B 2E A
2. MBI SRR s I N TR 250k
RGN . (BA% G AR AT TE 2 RE TR = s
FPEL G RCIR N R RGUE B, A X b
W, ARSI EE S Ceo LT ISR
ROS Wi B g, & RS- TN 25 1 A= W0 F 3
SEPLE FIBCR 1 F

AW SeiE i MTT S206 0 2 H 4 7 445 F
Ce6 HIPHFEI LB (120 © 1), 7EI LAY b 4% A8 B 14,
Wif* T Ee-Ce6-L {ELNM/K T &A% e K o 38 2%
YER o B ) i) 2 784 i o A 2 685t pHL B iR
B WS IR R AE S, (RIXEE S A R R
A 2R B[] — iR AN ] X 3R AE 2 2 R PR 3]
wn, AL ERR B IR e, BERIAZ B
Jo oy ORI R B B, 3 B0 AT A AT BEAN R E
Bk AN 70 531250 o 3 — PR 1 e PRy 0 SR I I
ARTE SIZ R I FH R oA LSS0 Ay L R 45 1 25 0 RE T
FH EL -1 FH R AR 15 1) pHL i 57 sk g 7 i
A, SEYRRE 24 0T A R % TR HE A% ) 2 P B TR
IFHLR X S8 BRI, A FE4 1 O6#0BE ROS i
feBifA, @I AMEEO R R YRR, IR T
PR VEAS 5 53 T SR R O P 4% o) . A% O
WAHE TR ARG PC-OST {E A2 —.
PC-98T & HIAHHLEARY, RS54 660 nm WO

S /5 Be-Ce6-L F2 A K& ROS RAAMKRSL, F
FONGFSEAK PEIE SR, BRIR T 4E 35 g oA 5e B 1) B
KA FIRIIERE, NI M & A Ce6 PTHEREIN.
B4k, DSPE-PEGao00 1951 NTE A 5 AR R 1 T U
ARz, BRI G AR B SRR SR G, SOk
L7/ IOE | SERrR GRE - HEUR

MTT 258578, Ee-Ce6-L 4 i, H
CUHE/NT 1, UESE THIEMES Ce6 1EMR A LA
J& B AT I B [E UM 2N . Annexin V-FITC/PI
RGeSty 45 B R Ee-Ce6-L 5 S AN T-RE /15
9. fE PDT 697 MBIt #2, ROS FERIA MR 4H
U5 R FEH PO M AE A, ROS 7KF [ T i 3 B
Xof Je R 4 B 1) R A% J0 365, 1 MIMIP FAAIR U2 441
PR T R e LR AR (bR &8, SR 45 SRR B, Ee-
Ce6-L £ 660 nm HWOLKG T fEf% ™ 4= K& ROS Al
F#MIk MMP, H ROS F=4EF1 MMP [RRFEE = T4
fh sz g, F W Be-Ce6-L ftfgimid 1 in ROS 7
A FAFEAIE MMP R A0 T, Western blotting 5%
ISEE R EIR, 5637 414 Ee-Ce6-L AbFE )5, VA
T2 A Bel-2 RIARE T, RIHT-HE A Bax Rik
R, BEWT S T Caspase 2R HK NV, cleaved
Caspase-3 % cleaved PARP ik & E1T0, Mo+
KFUER Ee-Ce6-L f i ik 2 A 4 4% 175 5 21 iy
AT,

gE BRTIR, ARSI T B R LT,
It R E G K (Ee-Ce6-L) . Ee-Ce6-L MY EFH
RO R AR ROS mIRRHE, IS6EE
o “CHREyT EE SRR 5637 4EMIM T,
NSRSV T R A TR TR . AHI AT H AT R B
TSI ISRAE, = Ee-Ce6-L AN Z
B A T AKIN 2 AV . RS TR —
WPEAl Be-Ce6-L BRI K 4 Stk b4t
PDT J7 /R E TS 5, 1 S48 P
WF ZERES, ATRERRT] ROS AR BUCR KR 7
NI INACS =97 Ol & e s a NS AN =
DA BT 288
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