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Cells

DU Chunshuang', MA Yani’, WANG Shuai’, ZHANG Fei', ZHANG lJie', SANG Guangjian' (1. Dept. of
Pharmacy, Tianjin Medical University Cancer Institute & Hospital/National Clinical Research Center for Cancer/
Tianjin Key Laboratory of Cancer Prevention and Therapy/Tianjin’s Clinical Research Center for Cancer, Tianjin
300060, China; 2. College of Pharmacy, Tianjin Medical University, Tianjin 300041, China)

B e e e A S S L S e e o A e L S i et

(5] ARG IRME, T75 , 3 JEANBR K AR 1) il 15 B i FRAE[T]. P B E R 2 5 4 %,2017,37(10) :916-921.
] P E 25 4 ,2019,30(15) : 2037-2041. [11] A5, Pk, b s 9A K45 S A BIF T SR JRR (D). v Fa 25 4 K

[6] MAEE A%, FHAE, 5 X 2546 KGRI R il 8 B F$3%,2010,27(12) :952-960.
HR BRI 25 32 0F 58 [0]. F B R & 254 ,2007,5(1) [12] %44, BEARIE, XU, 5 EHUR ORI 1 &
50-55. [7]. 9 %24 ,2017,39(9) : 1819-1824.

[7]1 YANG X,MIAO X, CAO F, et al. Nanosuspension devel- [13] ERGME RS F AR EFE 253, w3 [S]. 20154F
opment of scutellarein as an active and rapid orally ab- . At o E 2R 2R it , 2015 121,
sorbed precursor of its BCS class IV glycoside scutellarin [14] BRUE .3 3 R BRI KR AR WM 2 FAERAR RN
[J]. J Pharm Sci,2014,103(11) : 3576-3584. [D]. KV g A2, 2010.

(81 HIBEUE —Faf 2 ZBORAT 2 4 ) AR RBRAOBIG A [15] Aok Aesioobk 25 4 AL P IR 3T 3 KR AL A4 R
R A SRR D] R : L4 K2, 2014, 4% a[D].JLFH : TEFHZ5 RIS, 2013,

[91 ERIM B XNET, F AORIRSFAZRAEMMNTE  [16] ZHANG Y, ZHANG JH. Preparation of budesonide nano-

PERE)]. o+ B 25 5 ,2017,28(10) : 1415-1418. suspensions for pulmonary delivery: characterization, in

[10] FJKTE , RLE, TER, 5 Gl Bk gk SR il & 5 vitro release and in vivo lung distribution studies[J]. 4rtif
A AT H KA DA R R R 4 B 35 H (No.2015K Z087 ) Cells Nanomed Biotechnol ,2016,44(1) :285—289.
* B AT 2900, B WIS 1]« R 25 B R 24 . HLE ek H 481:2020-03-19 &[] H #:2020-05-22)
022-23340123. E-mail:9150143@qq.com (G : PRI )

HEIZEG 2020 455 31 4555 15 ) China Pharmacy 2020 Vol. 31 No.15 -« 1867 -



ABSTRACT OBIJECTIVE: To investigate the reversal effects and potential mechanism of levoshikonin (L-SHK) on cisplatin
(DDP) resistance of human cervical carcinoma Hela cells. METHODS: Human cervical carcinoma Hela cells were used as
research objects, and drug-resistant HeLa/DDP cells were induced by DDP. CCK-8 assay was used to determine drug resistance
index of HeLa/DDP cells, the inhibition rate of different doses of L-SHK (0.125, 0.25, 0.5, 1, 2, 4, 8, 16 umol/L) on cell
proliferation, 1Cs and the reversion index of L-SHK on HeLa/DDP cells. Effects of low, medium and high doses of L-SHK (0.3,
0.6, 1.2 umol/L) combined with DDP on cell cycle and apoptosis rate were determined by flow cytometry. Western blotting assay
was used to detect the effects of low, medium and high doses of L-SHK (0.3, 0.6, 1.2 pmol/L) combined with DDP on the
expression of apoptosis-related protein (Cleaved caspase-3, Bcl-2 and Bax). RESULTS: The drug resistance index of HeLa/DDP
cells was 11.8. The inhibition rate of L-SHK on HeLa/DDP cells increased with the increase of dose. Compared with DDP alone,
ICs of DDP+low-dose, medium-dose and high-dose L-SHK groups were decreased significantly, with a dose-dependent manner
(P<C0.05). The reversion indexes were 1.38, 2.80, 6.71 in DDP+low-dose, medium-dose and high-dose L-SHK groups. Compared
with blank control group, the proportion of cells at phase Gi/G: and phase S in administration groups, as well as early and late
apoptosis rate and total apoptosis rate of cells, the protein expression of Bax and Cleaved caspase-3 in L-SHK combination groups
were increased significantly; the proportion of cells at phase G/M in administration group as well as the protein expression of
Bcl-2 in L-SHK combination groups were decreased significantly (P<<0.05). Compared with DDP group, the proportion of cells at
phase S and G»/M and the protein expression of Bcl-2 in L-SHK combination groups were significantly decreased; the proportion of
cells at phase Go/G;, early and late apoptosis rate and total apoptosis rate, the protein expression of Bax and Cleaved caspase-3 in
L-SHK combination groups were significantly increased (P<<0.05). CONCLUSIONS: HeLa/DDP cells are resistant to DDP, and
L-SHK can reverse the drug resistance. L-SHK combined with DDP can promote the apoptosis of HeLa/DDP cells, which is better
than DDP alone. Its mechanism may be related to the influence of cell cycle and the regulation of apoptosis-related protein
expression.

KEYWORDS Human cervical carcinoma HeLa cells; Levoshikonin; Cisplatin; Resistance; Apoptosis; Cell cycle; Apoptosis-

related protein; Reversal effect; Mechanism
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31 7 CO, 55 72 4 (3£ [ Thermo Fisher Scientific 2
) ; Eclipse TS100 78 i 5% . GPJ9-TS100-F ZU {3 & ¢
2 40%5% ( H A< Nikon 23 H]) ; Epoch 2 BURFLAR 5366 EE T
(Z£[® BioTek 23 7)) ; FACSCanto 1T 84 3 2 2 i AX (£ [
BD /A ) ) ; PowerPac HI 4 g F kA ( 3 [E Bio-Rad A H) ) 5
C-DIGIT %18 AR (3£ [E LI-COR 23 ] ) s MH1 R fif 2
PG AL G T T AR DL R R il i 45 PR W]) s DK-8D 7Y
IRUEER (RS 722 S B0 25 A R F)) s PMC-060 7 R 4
¥ EE.OHLCH A Tomy 24 7] ) 5 AC2-6S1 Airstream IT 2%
A2 B A W2 4 (35 [E SCCO /A ] ) 5 AB 135-S -1 7
I3 Z—r i R (i -+ Mettler Toledo A ] ) o
1.2 #m5iRH

L-SHK X} B iy (Rt — 7 B A BR A Wl it 5 .
ABO72S, 4liJiF . >99% ) ; DDP {1 5t i (V17555 7% 245 I
A BR S w45 : 601191902, H14% 6 mL: 30 mg) ; RP-
MI 1640 3557 S 4 1l iF (321 Gibeo 24w, it 54351k
1181753 .C2027005) ; 75 £, - JHe P Z, /% (EDTA ) 4 0.25%
JR T (R A o v R 2 A M BAR B AT BR A AL i
280514) ; 7% ETDA 1% [/ ( 35 [E] Hyclone 24w , It 5 :
1715826) ; BEHK A 1 V -Bi R 96 2 /MUK N 1E (Annex-
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in V-FITC/PD) J& - {7 & RNA i A (Ut &R 3%
FHEA R 2 AL #5551k €0080 ,R10030) ; CCK-8 K
M55 ( H A Dojindo 28 Al , it5 : KN709) ; RIPA 4 il 54
fift W ( 3£ [# Sigma 28 Al , It 5 . C0157) ; S T A Bax,
Bel-2 ., B 4) 7 JB K 25 11l 3 (Cleaved caspase-3) . f-L5h
#E H ( p-actin) PLAA (32 [ ImmunoWay Biotechnology 7
w543 5 YM2631 . YT0278 ., YC0002 . YM2018) ;
PR v AR A AR I ) LU ST e s
BRE A Gk CRE = RAEMH ARSI, #t5 : P0013 .,
A0217) ; DC £ 17 A 5 & (35 [F Bio-Rad 22 Al , it 5
1702409) ; Western blotting 1256 o 52 W & 52 M (R HETT
KX FEFERTRAARAF) ;ECLE R A AL E A
il 3 — H 3 R (DMSO) 853 551 34 8 43 B 46, 7K Sy
4K .
1.3 4Ra

N B %0198 HeLa 4 2 o T e B2 B A 2L 5256
Pt
2 Ak
2.1 AiEHIBECH

FRELL-SHK %} B2 5 10 mg, i F DMSO 1 mL H1, ffl
TR EE S 34.7 pmol/L 4 L-SHK V745, B T4 Coksfih
154% 5 L) DDP 1 5B AE 3 DDP 453 (5 g/L) , T4 Cok
FET VR RLRAT
2.2 HeLa ZBAf1% HeLa/DDP B AIIE 5
2.2.1 HeLafifft HUHVRAER HeLa 2, 76 37 C/Kif
G ERAE , LA 1 000 t/min 250> 5 min, YLIEMA S 10%
5 4 I3 (1) RPMI 1640 15 7% W (DL @k 58 4 55 97
F7) 1 mL, RATH 5 5 Hefh 28535 M, F 37 °C 5%
CO, B AR ANGE B F5 A N 53R (BEFR A R IR o ER 4 i
TR SR, 1R A M T 855 7= LAY 80 % AR AR 1 Uk, B
PREEVE NS < W% 55 955 37 W, FA W R & 2% vl (PBS, pH
T.5)7HME 1~2 %, A EDTA 114 0.25 % i .\PBS 4% 1
mL, {H 4k 2~3 min, I A5 L35 A9 RPMI 1640 £5 7%
LR AR  WRFT RS2 B AR R, P A R B R
TRFRIE 1= 3 TAEAX, 5557, R4S HeLa 411
2.2.2 HeLa/DDP 4 fifi  HUH R 47 1 HeLa 41 i #%2 B8
“22.17H R A INE  INASE AR IR 1 mL, K555, FF
AR TS TR LAY 80 % Je 442 2.2. 17301 Iy ikA%AR, FifE
A A 28 X 55 AE K T K B 77 FE 5 44 % DDP 100
ng/L 1Y RPMI 1640 55 5574, Ak LE 1557 48 h ), IR 25 5 %
TR, Ry 58 A RE SR SRR G 55 . FR AR T B SR
() 80 % J [l AL AR, FEAZAC AN K 2= X B4 KA
DDP (JF i i B N RTRES R0 245 ) , W Z I 258597, 5 &
DDP Ji ¢ J¥ 15 100 mg/L G4k A 106 25 SR 2 )
B)I45 HeLa/DDP 4y,
2.3 HeLa/DDP 4 faiii 2515 £ 48

K CCK-8 MG o B“2.27 TR X # 4= K A i
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HeLa F HeLa/DDP i3 & , LA 5 000 /FL4ZFH 22 96 1L
Kigetierh 1555 24 W K i aBE L5y %) BE2H (R DDP
) RIS TR R R 25 0 4] o o BR 4l T A 58 4 15 9% 5K 100
uL, #2992 i A% DDP )58 @45 7 55 100 uL(DDP f)
B T R 43 4 0.125.0.25.0.5.1.2.4.8.16.,32
mg/L, 1% 5 22 {1056 U 75 DDP X E i 25 41
A VE AW EY) BRI E L, BFF48hfG, 72
Rige ik [ALIm A CCK-8 357 10 pL; 553% 2.5 h i , fifi
T bR A T 450 nm Y 4 A0S 45 FL 140 %5 5 (OD) A, 78
TR EE T B (1Cs) By FE Al I, 315 HeLa/
DDP 4l Jf () it 2545 %5 . #0465 = (1 — {55 2 40 Jif2 OD
{EL/%F A ZH 40 i OD i) x 100 9% 5 Tiif 25 45 %5 = 245y %t it 24
21 B 11 1Cso/ 245 ) o) BBURR AN AR 1) 1Cs0 (24T 245 45 B0 <5 i),
AR BE TR 24 5 24 2538 K0k 5~ 151, Ay H BE R 2 5 24 it
HFEE> 150, R B 251 . R ERE 3 (T
[f]) o

2.4 L-SHK Xt HeLa/DDP Ry 5 #) F4E A K i 20 i 4%
ER*Z%

2.4.1 L-SHK %I HeLa/DDP f4 4 5 0 I /E - =R
CCK-8 yE KGN . B “2.27 351 F %f $ 4= K # #) HeLa/DDP
Y A &, DL 5 000 /LR 2 96 fLES TR, 5555 24
hJE B A REHL 2 R % BB 2H (R DDP 40) FIAS [R] 554 24
YAl XF R4 A % DDP [ 5¢ 4 K5 47 3 100 pL(DDP
(T TR R BE R 2 mg/L, R 5 B S 5 % 25 M AT
BRI 23700 MBI EE A, T ), 2 25 4l A Rl it 5
L-SHK FI DDP 1% 5¢ 4> 15 % 5 100 pL (DDP fe ¢ i it ¥
FE34°8 2 mg/L, L-SHK 1 55 244k B2 43 531 2 0.125.,0.25
0.5.1.2.4.8.16 umol/L ; | it 1% & 22 Fif 9 56 i 15
L-SHK X} JF i 24 4t i i /E M B2 , B 3R AL
Wi 48 hJm , 7 L b3k, AL A CCK-8 7] 10 uL;
Wi g% 2.5 h e, d FH BRI T 450 nm i 1 A48 I 45 £L 1
OD{H, #%“2.3" Tl F Jr ik %

2.4.2 L-SHK % HeLa/DDP f¥ iiif 24 i % /E - R )
CCK-8 3L 72 o WL “2.27 35 F Xf %A= K B3 ¥ HeLa/DDP
YIS 5, DL 5 000 A /FLEERN 2 96 FLIG FRAR P, B 5% 24
hJG KA IE REHL YA %t BEZH (B DDP 4H) FIAS [] 57 5 24
Wi . %R A & DDP (1 58 4 55 57 3k 100 pL (DDP
) 2 e MR BN 2 mg/L) , 45 25 41 43 il I ATl s 5
DDP Fl L-SHK %) 56 42 3% 5% 5 100 uL (DDP [ fe 24 Jit i
WREEY) R 2 mg/L AKX P = 7 L-SHK Y 290K FE 5331
90.3.0.6.1.2 pmol/L; it I B S “2.4.17 W F 45 &
RIS S5 R, R, BB 3R L. KiFF48 h)E,
FEEREFRIE, BALINA CCK-817 10 uL; 1595 2.5 h i,
i FBEAR AL T 450 nm ALK ALY OD A, #%2.37
TR 5 WA AN 1Cs, FH R . e
B = et FH 390 2 550 iy 24 W 6T 200 O 1) TC o/ 5 P 300 55 50 I 24
Ykt AR Y 1C 00
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2.5 L-SHKEX& DDP X} HeLa/DDP 481 & #i > F B %
i) 2% 22

KT A A ARSI . BC2.27 3 S g KA
HeLa/DDP 4 Jifd 3 £ , LA 5 000 /4L T 24 FLEE TR
oL R SR 24 hE KR4 R s o R4 DDP 4 DL
DDPHIE . Al L-SHK 2H . 25 P10 B4 A 52 485
FREE L mL, &R A M A 25 58 A a3 1
mL (DDP f5 ¢ J5t it W& 2 35 8 2 mg/L, Ik o L 7 i
L-SHK A4 21 5 43514 0.3 .0.6 . 1.2 pmol/L) , F:2H % 3
AL B3R 48 hm  AEANAE, 4 CRYPBS k21K
Ja . BT 4 CH70% LA [ E 27 5 A 1000 r/min 2§
L5 min, 72 FIEW, TR B PBS 1 VE 2 K, 77 LI
W BB PLIRFR 500 L, [RIAHIIA RNA Jiff A i H:
ZJFHRHSE IR 100 pg/mL, F 4 CYe(a 15 min Ji, {7
M AN 2 45 200 B SR 30 1 43 A A9
2.6 L-SHK Et#& DDP Xt HeLa/DDP 28 i1 = 9 5 1
g

KT A ARAGI o BC2.27 50 R %8k KA
HeLa/DDP 2 i3 2 , LA 5 000 /L3R T 12 FLIEFR R
O RESR 24 hE L HR 257N ik 4 eh, B 3
ML, Ki3R 48 him , IR ¥ EDTA M R 1k, LA
1 000 r/min &5.0> 5 min J57 , 72 FIEW, DA PBS BRI 21K,
WA . AR A4 F A Annexin V -FITC 455 &
195 uL, #2582 F B s B TR E NI Annexin V -FITC 4%
5 uL, BEIR AT e A PR 5 pL iR S, TE
T RESEIE 10 min J5 A FH O 2 200 SRS R 1 i
WIRT R BT R,
2.7 L-SHKEES DDP Xf HeLa/DDP 4R AT HXEH
RIEWZMmELE

K Western blotting 75 . HLU“2.27 550~ X 45 4E
K Y HeLa/DDP ZilJfid i &, LA 5 000 4~/FLAEFIF 12 4L
REFemrb B35 24 W 42,57 T R O bk L 482, 1
Hik 3R FL. KiFE 48 hJa, A RIPA 41 i 4% % 100
uL, 550 R AT, VKA 30 min, T4 °CF LA 12 000 r/min &5
20 min, WA FIEW, L DCHEIEE A& H. AR
R MR BRI , T 100 °CR AR 5 min, BUBTE S )
B FURE b o, AT T e R R B - IR TN M TR M v S H
VK (HLH :80~180 V) s AUk , T-80 V T #4782 Rl —
K (PVDF) I b5 P 5% B AR Wk 4] 1 h s, 235
AR 0 (R BRI 1:1000),4 CIEE R =
2 R G L H B R R Eh (TBST) I MR 158 5 minx3 Y, il
AR, P (R BERE R 1:5000), 1025 1 h; A TBST
VIR VE 5 minx3 YK, DL ECL & OGIR i B35 | B Tk
e AGAN - LA IR Image J v1.7.0 3R 453 4, LAAH Y
5 NS B-actin K TR IZE AR BE .
2.8 ZitFEFHIE

K SPSS 15.0 Z 45% B A 148110 Hr o £dis A
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X+ s N, Z L R TR FH B IR 2R 5 25 43 A, 4RI
W LB LSD-r K 36 . LA P<<0.05 7R 22 A Bi it 2
3 &R
3.1 HeLa/DDP ffit Z5 £ B BT 2535 45

DDP X| HeLa/DDP 4fl JIfi ) 1Cs i 47 (35.82 + 0.34)
mg/L, & & 5 T H X HeLa 20 Jif1 4 (3.04 + 0.43) mg/L
(P<0.05) ; HeLa/DDP 4 Jid (¥ T 25 45 50 11.8, Ay v i
fif 2}
3.2 L-SHK X} HeLa/DDP 28 1 0 ) K2 it 25 135 55 15 A
3.2.1 L-SHK X} HeLa/DDP 4 i /9 0 il 4 ] L-SHK
£ M J5 HeLa/DDP 4 A () 41 6l 28 DL 1 1. B & 1A I,
L-SHK % HeLa/DDP 4 Jfd () 37 il & i 7] 42t 3% in i i
BT R L IC 2 3.92 pmol/L, 254 Bk g i If
225 A2 I B0 45 R, R B L-SHK Sk 0.3,
0.6, 1.2 wmol/L i}, %t HeLa/DDP 4 Jifd i) 4 1l 44 FH %%
N BRI 3 ANV BE A3 i A i S G b R

i, %

0 5 IIO 1I5 ZIO
L-SHK #fl# , umol/L
E1 L-SHK{EM /5 HeLa/DDP 4iEHIHD H) 2
Fig 1 Inhibitory rate of L-SHK to HeLa/DDP cells

3.2.2  L-SHK X} HeLa/DDP # ifd () i 25 Wi 56 /E ] L-
SHK 1 Ffl J5 HeLa/DDP 41l JItd (1) TCs0 A58 55 8 B 3 1,
i 1 A WL, 55 DDP 4 He %%, DDPHI . . 5 774 L-SHK
ZH [ 1Cs [ 34 i A% , H DDP+H | 5 74 L-SHK 20 i
F KT DDP+HIL i L-SHK 41 , DDP+7 7 2 L-SHK 21
12K T DDP+H A L-SHK 2H (P<<0.05) , 5 FI| & i
7 ; DDP+HEK . H 1 771 5t L-SHK 2 fi4 306 5 135 5043 391
1.38.2.80.6.71,

%1 L-SHK{ER /3 HeLa/DDP fBEAY 1C; FN i #3551

(xxs,n=3)
Tab 1 1IC; and reversal index of L-SHK to HeLLa/DDP
cells(xts,n=3)

A5 ICy,mg/L
DDP# 35.80+0.84
DDP+{ijilf L-SHK 41 25880517 138
DDP+] L-SHK 4] 12794048 280
DDP+# i L-SHK 4] 53410267 671

¥ : 5 DDP 4, * P<<0.05; 5 DDP+{§ 74 L-SHK 4 H 45, *P<
0.05; 5 DDP+H 74 L-SHK 21 ML #%¢,*P<<0.05

Note: vs. DDP group, *P<<0.05; vs. DDP+low-dose L-SHK group,
“P<<0.05;vs. DDP+medium-dose L-SHK group,“P<<0.05

L
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3.3 L-SHKEt4 DDP Xf HeLa/DDP 40 i E] HA B 5400

52X AL UL, 25 2 4H GG LS A L
{51134 4 25 T, Go/ M 200 L (51349 48 35 B (P<<0.05)
5 DDP 41 L%, DDPHIK . 1 . /& 7l it L-SHK 41 Go/G. A
20 i B B3 2 S R L S L Go/M B I L 3] 3% 4 3
fi(P<<0.05), FEULIE 2 K 2,

| G
|G
12004 1200 4 8s
900 900 4
2 2
£ 6007 £ 6007
] 3
= 1=
3001 3001
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
channels PI-A channels PI-A
A IR B. DDP#{
|G |G
|G, |G
12004 os 12004 os
900 900
5 =
o}
E 6004 2 600
2 =1
= E
300 4 3001
0 0
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channels PI-A
C. DDPH{[f 4t L-SHK 4

channels PI-A
D. DDP+H15fl| 4 L-SHK 21

a G
m G
12004 @S
900
B
e 6009
=1
=
3001
04
0 20 40 60 80 100 120

channels PI-A
E. DDP+5 75t L-SHK 4

2 L-SHKEt& DDP Xt HeLa/DDP 20 B J& # 5 i &)
it 4 A =
Fig 2 Flow cytometries of L-SHK combined with
DDP on cell cycle of HeLa/DDP cells

%2 L-SHKEt#& DDP 3t HeLa/DDP 40 B JE A 43 7 bk
BRI (x £ 5,n=3, %)
Tab 2 Effects of L-SHK combined with DDP on the
cell cycle distribution ratio of HeLa/DDP cells
(xts,n=3,%)

Eiki] G/G A i G/MM

2 HATIRA 54624138 28.1540.78 1723£0.53

DDP4L AIEIRTS 390+ 147 10,00+ 043"

DDPHH % L-SHK 4L 63.65£2.01° 29384158 696+0.62°

DDP+il L-SHK 4t 7146%197" 25254086 3294041

DDP+ 5 L-SHK 4l 74194160 2329+123* 25240277
T 525 (W R R, * P<<0.05; 5 DDP 4H A, *P<<0.05

Note: vs. blank control group, *P<<0.05;vs. DDP group,’P<<0.05
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525 (0 B2 DDP 41 H 4%, DDPHIK L b | i 5 i
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1= (P<<0.05) ; 1fii DDP 41 _b iR 4845 55 25 FOXT R LA, 22
S¥G I EE L (P>0.05) , LK 3 3,
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Fig 3 Flow cytometries of L-SHK combined with
DDP on the apoptosis of HeLa/DDP cells

3.5 L-SHKEES DDP Xt HeLa/DDP A=A X FE H
RiXHIRNT

573 1%F B 21 il DDP 41 He %5 , DDP+L-SHK 1 FH 40
20 i Bel-2 25 1 1 %k = 1 8 2 K , Bax | Cleaved
caspase-3 &5 [1 (1) F ik & ¥ . # F+ 5 (P<<0.05) ; [fif DDP
AR RR S A O IR LA 22 I RS A L (P>
0.05), LK 4 . K 4.
4 g
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%3 L-SHKES DDP 3t HeLa/DDP 4 ffiE - R %
M(x+s,n=3, %)

Tab 3 Effects of L-SHK combined with DDP on the

apoptosis rate of HeLa/DDP cells (x + s, n=

3, %)
45 IR HillRT % BT R
Z FN R 287+0.68 0.10£0.01 297058
DDP# 3.08+0.46 0.11£0.01 3204043
DDP+E7HE L-SHK 41 5574052 0534033 6.10£065"
DDP+{1il L-SHK 41 850£0.63" 12340477 9.7340.69"
DDP+5 il L-SHK 4L 1990£126* 3932072 2383103

T A FIX IR 4, * P<<0.05; 5 DDP 4 [, "P<<0.05
Note: vs. blank control group, *P<<0.05;vs. DDP group,“P<<0.05

Bel-2

Cleaved caspase-3

P-actin

ZFIXHRG] DDP

DDPHIE5Ifit DDP+HIHE DDP+ilfit

L-SHKZH L-SHK 4 L-SHK 4
4 L-SHKEX& DDP Xf HeLa/DDP 40 -1 X &
B 3R 1% 5 I i B ik &
Fig 4 Electrophoretograms of the effects of L-SHK
combined with DDP on expression of apopto-

sis-related proteins in HeLa/DDP cells

%4 L-SHKEX#& DDP Xt HeLa/DDP i E - HH X F
BRIZEHZM (x+s,n=3)
Tab 4 Effects of L-SHK combined with DDP on ex-
pression amount of apoptosis-related proteins
in HeLa/DDP cells(x+s,n=3)

A5 Bel-2 Bax Cleaved caspase-3
7 FINT R 0.82+0.06 0451002 0.12£0.00
DDP# 0.79£0.03 044£0.03 0.14£0.00
DD+ & L-SHK 41 0.70+0.04* 0.58+0.02° 0234001
DD+ L-SHK 41 0.69+0.04" 0.78£0.03" 0.75£0.03"
DDP+ il L-SHK 41 0384002 093£0.05° 0.7840.02°

T 528 I IR #, * P<<0.05; 5 DDP 41 4%, *P<<0.05

Note: vs. blank control group, “P<<0.05;vs. DDP group,P<0.05
L DTS 245 P X — T B[Rl AR MR Y T SRR P A 5
A TH%EmE . Shilnikova K ZEMF5¢ T L-SHK % DDP
1 24 (/) N 1 5590 A2780 4 it (A2780-CR) Y B¢ £ FHIT 2
TR, e BRAZAR A5 10 R 38 it 24 200 i 2 A 1A S ik
LA o R OR s e e S PSP NN S L TR 2 i o
Pk, IR A2780-CR 4N AYIERS AE J1 , ikl 40 i
() 1 Bz 0] i Ak o A Bk e (TMZ ) 2 g Jo3 B 240 it 9
(GBM) # FH AL 97 254 , (B JH ™ = 04 i 25 Pk 52 i 1
GBM (AT AR 3 SHK \ TMZ B4 403 GBM 41 i )5,
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& B GBM 2t it iy 38 5 R A% BE 1 354 r el s , BT 4
J& 25 1 2(MMP-2) \MMP-9 (1) 235 418 8 R, I a]
3 3 00 ) 35 i T JUL - 3- S i/ 2 11 B (PI3K/AKY)
5 BRI /0 GBM I &Y. Wang Y S5 FEAFSE SHK
BBy s 9 VE AL & 31, 5 DDP LA H, SHK 5
DDP 55 FH X e 2 e Ay 2% 38 B J 3, Vi R T g
5 SHK A 300 % Ji% It g 2 i 1Y) DDP i 2545 5C . A 57 2
/N, L-SHK 7] $2 = EGFR 5 K B A= R 4 /N 41 g fii 98
(NSCLC) 34 N L 1% 8 e /3 B8 Je e s ), B
B HASCROE TAE— 25 5 1], AL AT B8 Sy i o Y 1
PR (ROS) A3 18 35T I B384 7T 75 e 240 B g 120

BT IR SCHRFIAS BRI TAE , Ao i Je T
T DDP fiit 2 HeLa 4l fi #5%1 , % B DDP %f HeLa/DDP 4
JIt 1Y TCo {49 (35.82 + 0.34) mg/L, & 35 & T H: X} HeLa
LAY (3.04 £ 0.43) mg/L; Hii 2485k 11.8, $2Ri% 41
ORI TR I R N 1 B v SR 2 7 N A 7 N i1 5o
L-SHK % HeLa/DDP 2 it 38 5 11 41 il 11 i 24 396 5% 1
o 45F SR, A7 L-SHK %t HeLa/DDP 40 fifg 41
) FFI A B 750 8 0 T 2% 47 8 5 1 4 345 55 DDP BRI A
e, 356 G b L A L-SHK J5 , HoX HeLa/DDP 41 fifd
F) 1Cso (45 S 2 R AIR , HLELAT SRRl 5 Lo 4 i 55 0y
51°h 1.38.,2.80.6.71, $2 7% L-SHK H.A — & (11 25 196 5%
T

T HAWEZE 45 5 587 , L-SHK 5 DDP 1B i o] BH i 1)
il HeLa 20 M 3458 A2 A g8 71 AE eIt b, A< B
FEE— 1 T L-SHK 5 DDP B i %F HeLa/DDP 4l ity
JA R TG DL o 45 R R, 5 A AR
B, A5 GG LS H A L L 91 LA R 45751 L-SHK
¢ FF 2 4 00 e 0 TR R B TR R T
25 25 41 Go/M 3 41 B B B X R AR 5 L 4% )
L-SHK 3¢ FH 21 Go/G. 1A 41 i EE 451 A B2 710 e R O 72o%
R ST 2 W 5 T DDP 41, S 11 . Go/M 1 4 it L 151
¥ Z LT DDP A . X 42 R 5 5 H DDP Fb i, B H
L-SHK AT #1141 i J& 3 B Go/GL B3 1) S 38 L Go/ML 3 1)
e, AL EZ PR T

h ik — - WF 9 L-SHK i # HeLa/DDP 4 ifd 5 T 1
AT REML I , A B 78 2K FH Western blotting HE A6 T 7 =41
KA I RBIE N . SE AN B T R BT 2 K
RITROR M E IR 2 —, HEERT R 1A Cas-
pase-3 F & M 5 1% KR B0E J5 |, Caspase-3 75745
Cleaved caspase-3, Ji & Feib#k 2 , W3R B 4H i 00 T Lb i)
A, Bel-2 il Bax 24 IE T 1) 2R AT 7, Hodp
Bel-2 REEHTH TR, 1M Bax & FEIL I T4, AHF
T 45 R, 525 1) B8 4 i DDP 41 B 45, 4% 5]
L-SHK 15 FH 2H 41 i 7 Bel-2 25 11 A 22 3k 12 34 W 5 PR AIE
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Bax ,Cleaved caspase-3 2 [ 11 F i B B ETHE . Xk
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i Bel-2 25 11 A KO AL i R 25 20 i) HeLa/DDP YA T,

HX A58 T DDP B, SVFRSE BT SR 4 R A

—H

% 1 i ik | L-SHK 1% & DDP ] 3 %% 19 51 35 41 fifd

HeLa/DDP {1 251 , HAR T RE R i 532 i 2 i o 39
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