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W E: BW ASISE AR NG RRIRE T 24 i s fE B L. /3% DA EIKREE (0. 1.0, 2.0, 4.0, 8.0,
16.0. 32.0 mg/L) JGEAT- Tk £ A K Wi Hep-2 4 R0 s IRATT Y 25480 (Hep-2/DDP) 48 h, CCK-8 kA il 4t fiid 3
FAAMHIZE, THECEHOMHIREE (1ICso) M Zifa% (RD. DURFEIBTEAE (0. 0.5, 1.0, 2.0, 4.0, 8.0, 16.0mg/L) J}Zi
T A T FON HAE KA Hep-2 401 48 h, CCK-8 iEAs il 4t MGl 28, & ICso; RASFZHA A (1Cs05.32 mg/L) + A
JREREE (0. 1.0, 2.0, 4.0, 8.0, 16.0. 32.0mg/L) NI Tiixs 4=+ 1 Hep-2/DDP 4 48 h, CCK-8 ik il 4 fia 34 5E #1
HilZ, THE 2 PRI R 1Cso AUV FE 54 (RP). BUWMEUE K Hep-2/DDP 4iiff, W EXIRAL., L. FHSH A+
. FFSER a0+ S WA AE K I F-1 AGF-1) dH. SH 5 AZT T 480 J5, KA CCK-8 ¥, Annexin V-FITC/PI
U A R A H0 ) 2 FNJE T2, Western blotting A4 B ZH ik E298-2 (Bel-2), Bcl-2 #H5¢ X #8H (Bax). WG4
F =B & (A HE-3 (cleaved Caspase-3). cleaved Caspase-9. BE[EEEALEE 3 ¥ (PI3K). p-PI3K. A B (AkD HHEZE
BTG, R AN Hep-2 ZHR 1Cs0 A 4.58 mg/L, %t Hep-2/DDP 2 ICs0 4 14.09mg/L, RI A 3.08; FFZ0d 11 A %F
Hep-2 40K 1Cso A 5.32 mg/L; IS 11 A Be A I4AAST Hep-2/DDP 4 1Cs0 4 3.34 mg/L, RF N 4.22. H5FIR4LELER,
Jii5A2H. Hep-2/DDP 41 f 54 & . TR B ETHE (P<0.01); SIRtALLELE:, FFSH 11 a+I4H2H Hep-2/DDP 41 il 1958
R WTRRET S (P<0.05); 55 Ia+EAHIE, IS 1 a+ 5%+ 1GF-1 21 Hep-2/DDP 4 58 #0128 |
FT- R EERIT (P<0.05). SXTHBAAALL, Wi4A41 Hep-2/DDP 4Hiffl Bel-2 ik & 8 41X, Bax. cleaved Caspase-3. cleaved
Caspase-9 A& Bax/Bcl-2 HZE S (P<0.05). HINFAHLE, FHEHd 1 a+I%A2H Hep-2/DDP 48/ Bel-2 Kk &
F &K, Bax. cleaved Caspase-3. cleaved Caspase-9 ik Al Bax/Bel-2 {HE# T (P<0.05). 57200 1l a+ A4 LA,
FHZA 1T A+ IR4H + IGF-1 2 Hep-2/DDP ZHfi Bel-2 ik & W3+, Bax. cleaved Caspase-3. cleaved Caspase-9 #ik & Fll
Bax/Bcl-2 {H & AL (P<<0.05). SXTHRAIAHEL, JH4A4L Hep-2/DDP ZiJif p-PI3K. p-Akt Fik & K PI3K. Akt it (p-
PI3K/PI3K. p-Akt/Akt) /K2 ZEFEIL (P<0.05). SMEIZHICE:, FHSE 11 a+)li4A4H Hep-2/DDP 41 p-PI3K. p-Akt ik
M PIBK. Akt BB IL /KT B K (P<0.05). SFFS A+ L, FFSER A+ 04+ 1GF-1 41 Hep-2/DDP 411
p-PI3K. p-Akt Fi5 & PI3K. Akt BEERAL/K T BB e (P<0.05). 453 IS 1 a AT 0055 A\ W Jes 40 RA T 26, HAE A
BT B S5 40 ] PI3K/AKL 388 A4 T (i 2 M 40 R 2 %

KR FESW A Wl A, miT2; BEARBLVLEE 3 G/ C g B s

FESES: R2855 YRR : A NERS: 1674 - 5515(2022)09 - 1938 - 07

DOI: 10.7501/j.issn.1674-5515.2022.09.007

Mechanism of tanshinone II A reversing cisplatin resistance in human laryngeal
cancer cells by inhibiting PI3K/Akt pathway
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Abstract: Objective To study the effect and mechanism of tanshinone Il a on cisplatin resistance in human laryngeal carcinoma
cells. Methods Human laryngeal carcinoma Hep-2 cells and human laryngeal carcinoma cisplatin-resistant cells (Hep-2 /DDP) were
treated with different concentrations of cisplatin (0, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0 mg/L) for 48 h. The inhibition rate of cell proliferation
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was detected by CCK-8 method, and the semi-inhibitory concentration (ICso) and drug resistance index (RI) were calculated. Hep-2
cells were treated with different concentrations of tanshinone Il a (0, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0 mg/L) in logarithmic growth phase
for 48 h. The cell proliferation inhibition rate was detected by CCK-8 method, and the ICso was calculated. Hep-2/DDP cells were
treated with tanshinone 1l a ICso (5.32 mg/L) + cisplatin at different concentrations (0, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0 mg/L) for 48 h, and
the cell proliferation inhibition rate was detected by CCK-8 method. The ICso and reversion fold (RF) of two drug combinations were
calculated. Hep-2/DDP cells in logarithmic growth phase were divided into control group, cisplatin group, tanshinone Il A + cisplatin
group, and tanshinone II a + cisplatin + IGF-1 group. The cell proliferation inhibition rate and apoptosis rate were detected by CCK-8
method and Annexin V-FITC/PI double staining method, and the expression of Bcl-2, Bax, Cleaved caspase-3, Cleaved caspase-9,
PI3K, p-PI3K, Akt,and p-Akt was detected by Western blotting. Results The I1Cso of cisplatin on Hep-2 cells was 4.58 mg/L, the 1Cso
of cisplatin on Hep-2/DDP cells was 14.09 mg/L, and the RI was 3.08. The ICso of tanshinone I A on Hep-2 cells was 5.32 mg/L. The
ICs0 and RF of tanshinone II A combined with cisplatin were 3.34 mg/L and 4.22, respectively. Compared with the control group, the
proliferation inhibition rate and apoptosis rate of Hep-2/DDP cells in cisplatin group were significantly increased (P < 0.01).
Compared with cisplatin group, the proliferation inhibition rate and apoptosis rate of Hep-2/DDP cells in tanshinone I a + cisplatin group
were significantly increased (P < 0.05). Compared with tanshinone 1 a + cisplatin group, the proliferation inhibition rate and apoptosis
rate of Hep-2/DDP cells in tanshinone I a + cisplatin + IGF-1 group were significantly decreased (P < 0.05). Compared with the
control group, the expression level of Bcl-2 in Hep-2/DDP cells in cisplatin group was significantly decreased, while the expression
levels of Bax, Cleaved caspase-3, Cleaved caspase-9, and Bax/Bcl-2 ratio were significantly increased (P < 0.05). Compared with
cisplatin group, the expression level of Bcl-2 in Hep-2/DDP cells in tanshinone I a + cisplatin group was significantly decreased, and
the expression levels of Bax, Cleaved caspase-3, Cleaved caspase-9, and Bax/Bcl-2 ratio were significantly increased (P < 0.05).
Compared with tanshinone Il a + cisplatin group, the expression level of Bcl-2 in Hep-2/DDP cells in tanshinone Il a + cisplatin +
IGF-1 group was significantly increased, and the expression levels of Bax, Cleaved caspase-3, Cleaved caspase-9, and Bax/Bcl-2 ratio
were significantly decreased (P < 0.05). Compared with the control group, the expressions of p-PI3K and p-Akt and the
phosphorylation of PI3K and Akt (p-PI3K/PI3K, p-Akt/Akt) in Hep-2/DDP cells in cisplatin group were significantly decreased (P
< 0.05). Compared with cisplatin group, the expressions of p-PI13K and p-Akt and the phosphorylation levels of PI3K and Akt in Hep-
2/DDP cells in tanshinone II a + cisplatin group were significantly decreased (P < 0.05). Compared with tanshinone Il a + cisplatin
group, the expressions of p-PI3K and p-Akt and the phosphorylation levels of PI3K and Akt in Hep-2/DDP cells in tanshinone Il a +
cisplatin + IGF-1 group were significantly increased (P < 0.05). Conclusions Tanshinone Il a can reverse the cisplatin resistance of
human laryngeal cancer cells, which mechanism may be related to inhibiting the activation of PI3K/Akt pathway and promoting the
apoptosis of laryngeal cancer cells.
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B e 0 410 F1 JEL e A T S 4L 5 3 O S 4 i

PR T L, 30 AR /N 20 e A4 RS BT i 245080 AR 7
B TEIRTT FESE 11 a X A MG 365 200 B TR iR 245 10 5 e
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N Whs Hep-2 480 FR VAT AL R RL R 2 40 i A ) o7
B 57 = B
1.2 A5

FFBE 1 A R $=95%) W H  E &2
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Frkk. 0.25%RE IR, a4l HEE - HER
) H3EE Gibco AR (#t5 8130936, R001100.



+1940 HITHFFEOH 20249 H

ARt 5 e &

Drugs & Clinic \ol. 37 No. 9 September 2022

10100152, 15070-054); CCK-8 ik &I H KiEE
CAEMFEARAR AT (5 210413); Annexin V-
FITC/PI {7 & H 3% E BD AR (Jit5 556317);
RIPA Zfi#f. BCA FEEAEREIAME. 196 —ht
WA _EE S REMEARAIR A7 (b5 P0013C.
P0012. A0208); & FH#H£HUAF &, R ECL &t
RAEWEHILH T REMR AR AR (S
WLA022 . WLAO015 ) ; B-actin $i & 1 B 3%
Proteintech /A% (k5 60008-1-1g); B 2 ff1 ik £ 53 -
2 (Bcl-2). Bel-2 28 X &£ (Bax) Pkl { £ H
Santa Cruz Biotechnology A ®] (#t*5 sc-6905. sc-
7480); WoE AL 2 R 55 1 -3 (Cleaved Caspase-
3). Cleaved Caspase-9 HifAt H i =& Y)F R
A (L5 66470-2-1g. 66483-1-1g); PI3K. p-PI3K.
Akt. p-Akt Fiii&ll B 3¢ [E Abcam ~w (Ht 5
abh32089. abh21304. ab38451. abh87902).
1.3 FENUE

Model371 M 41 ii 7246 (3E[E Thermo A &) );
Ts2 BB R (HA Nikon A F]); MB-530 A e
PR Cp ERERINTICR R R EA R AR D;
FACSCalibur 43 X404 Trans-Biot Turbo ##%
B4 (3£[H Bio-Rad A F]); DYCP-31DN A H K AX
(JbZ/N—2A7]); Tanon5200 4k KOG i% R %
( B REERHEA R A D,
14 WHE
141  NWEENEAT 25402 (Hep-2/DDP) M 2
BB B e S TR 1) 1 VAR FE o o B VR B s 1V 15
FEE57 Hep-2/DDP 4iiffl: Hep-2 4 Itk & fift v 52 95
Je s BT 10%A62F M35 . 1%0 Pt (HFHER - &
%z ) ") DMEM X570k, BT 37 C. 5% CO, 4
o Bs FR 4 i S 7R, OGS AE K Hep-2 41,
2 0.5 mg/L WEIEH 24 h J5 8 A S I4A
DMEM #5775, 1595 & Hep-2 40k & WK G
g, REES, HEYMATE 0.5 mg/L 4
IEFAEK. WA 1. 2. 4mg/L AN ik, =
5 EREAE IR, AT RINTE 4 mo/L IR IR
A KM Hep-2 408, B Hep-2/DDP 4ffiu.
1.4.2  CCK-8 VA MIAN R FE N X% Hep-2 4 i Al
Hep-2/DDP 4 o34 FE 11 22 | ~F-Hm ik B (1Cs0)
it ZjFa 20 (R BN AE K Hep-2 ZH AL A1 Hep-
2/DDP 4fifffd, £ 0.25%] s FHBEH 10 J5 73 ) il 45 v
£ 5X10* AN /mL 4H =, 100 uL/ALANA 96 FL
B, BE 0 CHiE). 1.0, 2.0, 4.0, 8.0, 16.0. 32.0

mo/L EAZ, AR E 12 MEFL. BT 37 C.
5% CO, M7= h HMEEFE 24 h J5, & 571
B 5 A R R MR BE 25 I 1 R SE 4k 4L 1% 9% 48 h, 20
uL/ALIMA CCK-8 f, B T 4uult7=4d it s
FE 4 h, FEFRCKIN 450 nm ARG (A {H, 4
TSR Hep-2 ICso A4 Hep-2/DDP ICso+ Rl

BTN = (A um—A z9) A um

RI=)l5i411 Hep-2/DDP ICso/Jlii4H Hep-2 1Cso
1.43 CCK-8 LAl A [l B2 P20 1L a X Hep-2
Y MG FEANH 26 1Cs0 BN AR K HA Hep-2 41 A,
22 0.25% 19t B AL 5 20 il &R 2 5 X 104 4/mL
(P2 &, 100 pL/ALINA 96 FLAR, 1% E 0. 0.5,
1.0. 2.0. 4.0. 8.0. 16.0mg/L IS a4, &4
WHE 12 MEFl. BT 37 'C. 5% CO, 4ifiuls =44
RIS FR 240 Ja, B4 53 R 45 A A LR FE 2
VI 3R R gk 85 3% 48 h, I\ CCK-8 17 20 uL/
fL, B THMREEFAE PR RE TR 4h, @i Bba ok
450 nm Ak A B, THEFHZER 1A% Hep-2 41 A
ICso, PAFFZHH 1L A X Hep-2 4R 1Cso 15 N )5 42
SEIG PSR 11 A R
144 CCK-8 EKTIIFF 2 11 o+ AN [F]9 FE IRUEE XT
Hep-2/DDP ZHMI35EHIHI %, 1Cs0. WHE155L (RF)
BUnt#4E K 1] Hep-2/DDP 4 jitl, % 0.25%] & (A il
VAL JE 2 B R E 5X 104 ANmL R 2 B
100 pL/ALINN 96 LA, W FFSHH 11 a5.32 mg/L+
ANEREE A (0. 1.0, 2.0, 4.0, 8.0, 16.0. 32.0
mg/L) 41, HHEE 12 ME5l. BT 37 C. 5%
CO. I 748 h i IR % 24 h J5, #5205 0l B 46
A AR B 2 I R IR R AR Ak R IR 48 h, A
CCK-8 7l 20 uL/fL, B T4nfuks A ks 77
4 h, FEISEEEREI 450 nm Ab A, TR
#l . BEA 1Cs Al RF.

RF=Jifi% Hep-2/DDP ICso/B% & 1Cso
1.45 CCK-8 LAkl s mg sl 2 Bk
KA Hep-2/DDP 41ifid, £ 0.25%i 8% (A B AL )5 )
HIRIE 5X10* N/mL 40, 100 uL/FLINA
96 fLAR, [FINT s EXTHEZL. Widh 4T Hep-2 1Cso)
4. FHSH 1L a (FFZE 11 A Hep-2 1Cso) I (I
H1 Hep-2 ICso) 4 FIZHi 11 a (FFZHR 11 A Hep-2
ICso) + 4 (5% Hep-2 ICso) +1GF-1 (0.1 mg/L)
8], AW 12 MEFL. BT AR FRFRIE 240
Jei s #4053 0 SR 4 A A S R B 2 P R R Ak
SLEREFE 48N, NN CCK-8 iRl 20 uL/fL, k&t
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B3R Ah 5, I EEAR ORI 450 nm b A E, THE
TR | B

146 Annexin V-FITC/PI XUGSERMZIAIFET % B
XT84 K3 Hep-2/DDP 4, 4 0.25%]5 2 11 B
b JE 45U 1 X108 AN/mL F 4 A 4, 500 pL/AL
O\ 6 FLAR, 1% M8 1.4.5 TR 5 41R145 245 T 71 48 h
J&, 4 0.25%A % EDTA gt FIBGH 10 i) £ S o
MBS, % Annexin V-FITC/PI {7 & E Ui, 5
uL/ALINA Annexin V-FITC 3 BOEIE A 15 min,
5 puL/ALIIA PI BRI E 10 min, 285 @i
A SO 2 40 M P TR SRR TR

1.4.7 Western blotting 74l Bel-2. Bax. cleaved
Caspase-3. cleaved Caspase-9. PI3K. p-PI3K. Akt.
p-Akt Sz AL HUOME K Hep-2/DDP 41,
2 0.25%% 5 1 B T AL J5 i 25 WS 1208 N /mL 1
YHAf B, 500 pL/FLANA 6 FLAR, F%H8 1.4.5 Ti R
YR 2T 48 h J5, £ 0.25%)5E 5 B AL 5
WEESRM, MANEE RIPA ZMMUEUK L E 30
min, 4 “C. 12000 r/min & (E0F4% 8cm) 10
min $2EUE R, BCA ARS8 E AR WK
10 min #4815, 10% SDS-PAGE i FELIK 73
BE A, ¥ PVDF B, 5% AEWF = E ] 15 h
Jo N RE S ) AR EE EPUARAT B-actin (N2
Pifk 4 CWEE 12h, BElEEMIIMR G Pl
WEOGHFE 1.5 h, VRSN ECL 1h2% Kbk
AR5, LLEFRER A% S B-actin 8 H 40 KR LG
EAEN HFRE FAHR R IE & .

1.5 SitFAE%

& A SPSS 20.0 #EATHHE b, THEFR
K X s For, LA BB R SR &R 2
o)A, DL B ELECRH LSD-t A58, DL P<<
0.05 NZEFAH G55 L.

2 H#R
2.1 ARIREIREAXT Hep-2 {RAEAN Hep-2/DDP 4H
BEIBFEINEIZR, 1Cs0. RI BUSLNH

PR 1 ] 0, Bl A o S P R 3 0, A X Hep-
2 HHIJfuF Hep-2/DDP 4H 3t 5 41 il % 2 3 =1, HL
S 2 FEMIM (P<<0.05), J4H Hep-2 [
ICs0 v 4.58 mg/L, JIi%A Hep-2/DDP [ ICso A 14.09
mg/L, RI X 3.08.

22 AEIREMFSHEHILA Xt Hep-2 ZHAE5EHH
| 1Cs BI% M
2 2 AT 5, SFSEE AR Hep-2 41 p i s 41

1 FRIKEIR$AXT Hep-2 4RAF1 Hep-2/DDP 4AARIE5E
MFIRMEME ( x+s, n=12)
Table 1 Effects of different concentrations of cisplatin on
proliferation inhibition rate of Hep-2 cells and
HEP-2/DDP cells ( X #s,n =12 )

I ol Ak S A ST A 1) %
(mg LY Hep-2 Hep-2/DDP 41
0 0.00£0.00 0.00£0.00
1 9.41+1.56" 7.92+0.96"
2 30.83+4.27" 25.84+4.09"
4 48.15+6.42" 36.18+5.24"
8 61.40+8.29" 44.26+7.03"
16 71.18+9.82" 53.49+8.16"
32 77.62+11.09" 60.82+9.41"

5 0 mg LY RgAELES: "P<<0.05
“P < 0.05vs 0 mg L! cisplatin

2 ARIREFSEIILA X Hep-2 ZRABIETEHINHI 2802200
( Xx#s, n=12)
Table 2 Effects of different concentrations of tanshinone
1L A on proliferation inhibition rate of HEP-2 cells
(X#s,n=12)

I B L i B (mg L)

Hep-2 #1 i 48 58 011 % /%

0.0 0.0040.00
0.5 9.64+1.22"
1.0 24.35+4.17"
2.0 38.51+5.24"
4.0 48.23+6.09"
8.0 56.18 +7.64"
16.0 61.48+9.07"

50.0mg L fHSE 1A lL#: "P<<0.05
P < 0.05 vs 0.0 mg L." tanshinone 1I A group
R EET R, HEIW—ENREMLHE (P<
0.05), F+Z0i 11 aHep-2 (1 1Cs0 A 5.32 mg/L (fEN
Je BRI P S 1T A WRFED
23 AL A BRERRIREIN$EXT Hep-2/DDP
{MREIEFEHIEIZR,. 1Cs0. RF RUSZAE
3R 3 iAl, FFZEd A (5.32 mg/L) + i
(0. 1.0, 2.0. 4.0, 8.0. 16.0. 32.0mg/L) 4 Hep-
2/DDP ZH s sa | e 2 2 = (P<<0.05), H2
FIEAIME, BEA ICso N 3.34 mg/L, RF 4 4.22.
24 BRI BKEINEAK IGF-1 3t Hep-2/DDP
o B A AUE TR RN
JIii4A2H Hep-2/DDP 4 3G 58 il 2R L T2 %
FZETAIRA (P<0.0D). SItHALLE:, JI&H
I A+ JI4AZH Hep-2/DDP 41385 HIH| 2R . FHT-%
BETE (P<0.05). H5FFSEE I a+IEIA A,
FFZH 1 a+ %A +IGF-1 4 Hep-2/DDP 4 il 384 5
R BT R B ERE (P<0.05), WK 1. & 4.
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% 3 ABEIa (532 mgL?) +FEKREIRAXT Hep-
2/DDP 4RAEIEFEHNHI A ( X +s, n=12)
Table 3 Effects of tanshinone I a (5.32 mg L) + cisplatin
at different concentrations on proliferation
inhibition rate of Hep-2/DDP cells ( X +s,n=12 )

FFEE A 5.32 mg L1+

R B 2 (g L) AN A G FE A%
0 23.14+3.86
1 34.98+4.17"
2 44.02+5.83"
4 52.57+7.82"
8 60.85+9.04"
16 66.13+11.29"
32 72.08+11.65"

5723 11 4 5.32 mg L7140 mg L1 4 HeA: *P<0.05
*P < 0.05 vs tanshinone 11 45.32 mg L' + 0 mg L. ! cisplatin

10% 10
10%) 108
T | 107 107
1oli 10t
100i e 100 A
10° 10' 102 10% 104 1097710 107 10° 104
Xt HE JBEA

25 IS BKEIN$ER IGF-1 Xf Hep-2/DDP
ZH B8 Bcl-2. Bax. cleaved Caspase-3. cleaved
Caspase-9 & HFRIARIF M

Jli%A2H Hep-2/DDP 4iijfd Bel-2 R ik & B E# KT
XHEZH, Bax. cleaved Caspase-3. cleaved Caspase-
9 KA =M Bax/Bel-2 B 2.2 & T4 RZH(P<<0.01).
5sa teis, FH2 I a+IEA2H Hep-2/DDP 4
il Bel-2 FRiA = W E (%, Bax. cleaved Caspase-3.
cleaved Caspase-9 KIA&EH Bax/Bel-2 {H %% 5
(P<<0.05). 5FHS 11 a+MEAZH LS, FHESER 1A+
JIFi4H 4 IGF-1 41 Hep-2/DDP #Hiffl Bcl-2 ik & 53
5, Bax. cleaved Caspase-3. cleaved Caspase-9 3
L E A Bax/Bel-2 {8 & #FFEE (P<<0.05), WK 2.
*5.

10% 10
103§ 10%4
102; 1024
101»} » 104
PR . i o 2
10 1o 100 OigTor o7 10 10t

FYB i 1o+ i1 FEZ 1L o+ G4+ 1GE-1

Annexin V-FITC
El1 #&%H Hep-2/DDP AAATIRR
Fig. 1 Apoptosis of Hep-2/DDP cells in each group

# 4 %48 Hep-2/DDP 4RADHSTEINIHIZ  JHTRMLLE ( x+s, n=12) _
Table 4 Comparison of proliferation inhibition rate and apoptosis rate of Hep-2/DDP cells in each group ( X £s,n =12 )

2H 53] #E/(mg-LY) TGN R 1% T F %
ST — 0.00+0.00 7.96+1.10
gzl 458 23.35+3.92™ 31.82+4.51™
FFS0 1 a+ B4 5.32+4.58 50.18 +7.54*% 54.37+7.83%
FF 50 11 a+ 5i4H + 1GE-1 5.32+4.58+0.1 29.06+4.81@ 13.9441.76@

Extiggitii: “P<0.01; SIS *P<<0.05; S5FHSER L A+HIEA4LELE: @P<0.05
P < 0.01 vs control group; *P < 0.05 vs cisplatin group; @P < 0.05 vs tanshinone II A + cisplatin group

BCI-Z[— — ewe S— I2.6><104

BaXI e Seen G . I2.1><104

cleaved Caspase—3| z’} [N = ] "" ]1.7><1O4

cleaved Caspase-g[ Loy . e ]3.7><1O4

ﬁ—actin[ - ame e e |,

WHEE A SIS FIBERIA A+
I IGF-1

2 #%H Hep-2/DDP 4B Bel-2, Bax. cleaved Caspase-3.
cleaved Caspase-9 A%
Fig. 2 Expression of Bcl-2, Bax, Cleaved Caspase-3, and
Cleaved Caspase-9 of Hep-2/DDP cells in each group

2.6 %A Hep-2/DDP #Affl PI13K, p-PI3K. Akt,
p-Akt & B FRIZAIR M

Jifi£H2H Hep-2/DDP 4 A p-PI3K. p-Akt &Ik &
PI3K. Akt BRIt (p-PI3K/PI3K. p-Akt/Akt) 7K-F-
RERRK (P<0.05). SIMEAL LR, P a+
Jiii4H41 Hep-2/DDP #iiffd p-PI3K. p-Akt EiEE &
PI3K. Akt BEER{L/KT 2 E K (P<<0.05). 5}
Z 1 A+ IREAZH EE AL, FHZ 1T A+ 40 + IGF-1
?H Hep-2/DDP 4iiffd p-PI3K. p-Akt F&ik& K PI3K,
Akt BERR AL /KT8 2 T (P<<0.05), WL 3. % 6.
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%5 #&4A Hep-2/DDP #HBfI Bcl-2. Bax. cleaved Caspase-3. cleaved Caspase-9 A FIAK Bax/Bel-2 EAILLER ( x+s, n=12)
Table 5 Comparison of Bcl-2, Bax, cleaved Caspase-3, cleaved Caspase-9 protein expression and Bax/Bcl-2 ratio of Hep-2/DDP

cells in each group ( X #s,n=12 )

cleaved Caspase-3/ cleaved Caspase-9/

H) #E/(mg L)  Bcl-2/B-actin Bax/B-actin  Bax/Bcl-2 b-actin -actin
X HE — 1.06+0.19 0074002 0.0740.02 0.094-0.03 0.044-0.01
gzl 458 0.15+0.03" 0.1740.03* 1.13+0.21* 0.2340.05™ 0.424-0.08™
FIEER 1 a-+ 55 5.32+4.58 0.094+0.02 0.45+0.08* 5.02+0.86" 0.68+0.13* 0.95+0.17%
FI&E A+ 5 +IGF-1  5.32+458+01  0.78+0.14@ 0.104+0.02@ 0.13+0.03@ 0.12+0.03@ 0.1140.03@

HXHRALE: “P<0.01; SIREI4LLE:: *P<<0.05; 5SS A+ L E: @P<<0.05
P < 0.01 vs control group; *P < 0.05 vs cisplatin group; @P < 0.05 vs tanshinone Il 4 + cisplatin group
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ot R I PSRRI A+ PRI +

A IGF-1

3 £%H Hep-2/DDP #Aff PI3K, p-PI3K. Akt. p-Akt &
SES
Fig. 3 Expression of PI3K, p-PI3K, Akt, and p-Akt proteins
of Hep-2/DDP cells in each group
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%6 #&%H Hep-2/DDP #HAf1 PI3K, p-PI3K. Akt. p-Akt EEFIALLE ( xxs, n=12)
Table 6 Comparison of PI3K, p-PI3K, Akt, p-Akt protein expression and PI3K, Akt phosphorylation levels of Hep-2/DDP

cells in each group ( X s, n =12 )

HA FlE/(mg L) PI3K/B-actin p-PI3K/B-actin p-PI3K/PI3K Akt/B-actin p-Akt/B-actin  p-Akt/Akt
papitct — 1.26+0.24 1.07+0.20 0.85+£0.16 1.31£0.25 1.20£0.23 0.92£0.18
IR 458 1.20+0.22 0.24+0.05™ 0.21+0.04™ 1.18+0.21 0.34+0.08™ 0.2940.06™
PR 11 a-+ 55 5.32+4.58 1.19+0.25 0.05+0.01# 0.04+0.01# 1.224+0.23 0.09+0.02* 0.08 +0.02*

FFZEA 1 a-+ 4 +1GF-1 5324458401 1.214+0.23

0.96+0.179 0.79+0.139 1.34+0.27 0.83+0.15@ 0.624+0.119

HXHRA LS “P<0.01; SIEIALLE: *P<0.05; SFHSEH A+ L @P<<0.05
P < 0.01 vs control group; *P < 0.05 vs cisplatin group; @P < 0.05 vs tanshinone II A + cisplatin group
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