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Abstract
AIM: To investigate whether tanshinone IIA
(TSIIA) induces apoptosis of human pancreatic

cancer cells via the SAPK/JNK signal pathway.

METHODS: After treatment with TSIIA, MTT
assay was used to observe the cytostatic effect
of TSIIA on human pancreatic cancer PANC-1
cells; cell apoptosis was assessed by immuno-
fluorescence and flow cytometry (FCM); p-JNK
expression was assayed by Western blot; and
mRNA expression of survivin was detected by
quantitative fluorescence PCR.

RESULTS: TSIIA inhibited PANC-1 cell growth
in a concentration- and time-dependent manner.
After PANC-1 cells were treated with 8, 16, or
32 mg/L of TSIIA for 48 h, typical morphologic
changes of apoptosis were observed by fluores-
cence microscopy after Hoechst staining. The
apoptosis rates of cells treated with 8, 16, and
32 mg/L of TSIIA for 48 h were (8.83 £ 1.51)%,
(12.86 £ 2.70)% and (21.24 + 2.58) %, respectively,
showing a significant difference among the
three groups (P < 0.01). After the SAPK/JNK
signal pathway was blocked, cell apoptosis rate
decreased significantly (P < 0.01). p-JNK expres-
sion began to increase at 1 h and reached the
peak at 4 h after TSIIA treatment. The mRNA
expression of the survivin gene decreased obvi-
ously after treatment with 16 mg/L TSIIA for 48
h but increased significantly when the SAPK/
JNK signal transduction pathway was blocked.

CONCLUSION: TSIIA can induce human pan-
creatic cancer cell apoptosis. TSIIA exerts anti-
pancreatic cancer effects possibly by down-
regulating the expression of survivin mRNA via
the SAPK/JNK signal transduction pathway.

Key Words: Tanshinone IIA; Pancreatic cancer;

Apoptosis; SAPK/INK; Signal transduction; Survivin
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Fo B AR A B R EGA 69 INKAS 5 46 Fi8 5%, 38
T H H0 MR AR 6 SR PR

Fik: MTTHEIE I A8 D AXTA MR
PANC-14m it £ K HI4E A ; 8. 161 32 mg/
L5480 1T Ao 3 4F A AR ZEPANC-1 20 e
48 WG, BIE R KL e MmN 7
R 2m IS (FCM) A 2 i )8 =; Western blot
#ml S+ 48R [ AYE A PANC-148 i j5 SAPK/
INKAZ 538 34 69 80 & 0L, KA E ZPCRIEMN]
SurvivinZk FmRNA# & ik K-F; Ff rbds i
INKAZ 5834 )5, JH 48R T Axt AR J5 4m AL 8
T Survivin & Bl mRNA #9 & A

HER: MTTHn A4 AT AR
PANC-14m it A& & 75 & 34 4 2% 4 29 6]
VER, EAER 5 7 = A4E R ot & B4R X T
AR AVER48 hJg, ®AERBMA T UKD 2
Hoechst# &, a9 32 A B T 4m g, 8. 161 32 mg/
Lk 587 1 AVE A ASERE: 20 B )G &4 4m it
P F A A8.83%+1.51%, 12.86% +2.70%
F221.24%+2.58%, 5 *F F28(0.63%10.18%)
YodR, ¥ B £ F(39P<0.01); FLETINKAZ
i), BT R REAKP<0.01). AR
T AYE A ARRRME S5 41 i ] hJa INKAZ 5 38 343
WE, 4 hik M, 16 mg/LAHAER 1T A A AR
R 20 fe48 /s, Survivin mRNA# & & A B
T, 53 A EF ami690.61, 0.39, 0.104%; Fi
BT INKAZ 5 838 )5, FH 48R [ AVE A A RIS
#m L 49 Survivin mRNA # & A B 8 k5.

it AR Ak FAMRMEEPANC-1
etk B . B INKE T4 F@85% TR
Survivin mRNA# £ ik 7T 462 i -5 MR
40 L8 T 0 E B AL

KE1: FFSHR 1 A; EIRE; H1T; SAPK/INK; 1§
RS AHER

T, 2518, SORF, TI2E), MER, 1EF FREM, RImS.
N2 I| AN A BRI B S S/EARENSAPK/INK
ESKRSBENZIN. HRENBEKAS 2011; 19(10):
1028-1033
http://www.wjgnet.com/1009-3079/19/1028.asp
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F}Z 0 11 A(tanshinone ITA, TSITA) A H 215
TR 2, B TR T 0 ik A R
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REfE 75 AR AN 5 R I 40 Mo 98 T2 FRATT gl (1) S
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BN TR B, TS 1T ARE NS W25 Hu A /> B
TR AR, IR AR, JEPTR IR 1) 32 AL
L5 A e yE T (E S S a0 R oL
WA IR AHIE TN I A 5 5 3 A X TS
1T A5 5 A i 40 M BRPANC-1 40 Hi i 1 K 07
TSI AT, B p38MAPKAS 5 il %
TETS [T AT N i gt g T rh Ve, 45
JRTS ITAVAYT IR MR IRUATL I £k S50 4 4.

1 MRS

1.1 A4 N JBEE 40 AR PANC- 106 T BB
WA M5 TS 1AW A VG e 7 AP HR
IR AH], 4l =98%(Ht 5. 200512001). INKF
L] sp6001250%) T 2€ [ESerologllcais A
A, SBRNAHMPZIAAFIRNAIso Reagent. %6 E &
PCRiX5| H ATaKaRaZy&; GAPDH. Survivin
RSV RIRED (B IN S AR
PR 2w Bt JF S e, St Asd bRk 98Ot Ak ]
FAM(6-carboxy-fluo-rescein-phosphoramidite),
3 bRl F K PG TAMRA (carboxy-
tetramethyl-rhodamine). 5#F40 W ~: _FifFs]
¥): 5-GGTTCATCCAGTCGCTTTGT-3", Filf5!
). 5-AATTCTGTTGCCACCTTTCG-3"; W&
GAPDHE I I, 514 5'-CCACTCCTC-
CACCTTTGAC-3", N5 #¥): 5“ACCCTGTT-
GCTGTAGCCA-3'. @fi+ 5Nl JoK LlE
h o4t

1.2 7

1.2.1 MTT 2 TS T AXTARRAR I 40 69 A
KR VR IO ECAE I B Bl PANC-1
A, AN MR E 22 X 107/L, LAFEFL100 pL
PR F 6L IR, 4650 mL/L CO,. A
fE 37 CHFAE P 7724 hfE IMA100 nLANFA
WP B IR I TS ITA, e XA S TSI
AWKRJE RN 20 4. 8. 16+ 32, 64 mg/L 64
i, RN B B4 B AL, JFBIE R 41
VEXTHAA, AkEERTIR. 40124, 48, 72 h 34
I AHEATM T T (S50 REIR T 5250 45 o &
FUIMAIRE NS g/L MTTiR20 uL, 37 Ciehs
Tk B EEIE4 h, FMTTIE )5k formazan. &L
DMSO 150 uL, %10 min, J&%4)ffiformazan 7t
Sy, 10 minf5 & T RS 70 S il
A, DL A 4PE TS, $2 00 R AT Em
il AU KA R = (1-SE5 AL T AA ()R]
HEFL P 3A M X 100%, LAFR) &A1 A= KA 2 45
FLAHK I HT.

A7 B A 5

MENFAMF
HRARGEIE, 25
5 R Rk A
HUH) R A G AR
oA
PR WD A
FEHFAE, RN
BRI A
5 WA S 2 e
Aeghunl, Fa
A TR 0 08 T
FEAE AT 09 B A2 A
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mia£®&d 122 Hoechsti &R MMM £ & PANC-1 12
o e BRI, HOR R KA s O] Fe
ERIEEL g AL 0 R AR, € 02 Rh
A maeds  37Cy 50 mL/L COMBIRATEFRAN. AR )1 \\\\\
?f:ﬁﬁﬁgggiﬁ; FIRETSITA (KRIE A8, 16v 32 mg/L)fEH48h 4,1
b re s, BUIBEE. RO, T SOBRMET ool — |
AR AREE o IR K 2 4 sy =
gy OR35S0 nm, K460 nml 2. e
ﬂigﬂw 1.2.3 s Xom e pueml am il =0 NI @ | 1o ) s AP ANC MBI A K AR,

PANC-141 Jf 5 L5 7% 22 0 AR K, # 6 i
T IR IR 12 hAE g B A B R P Ak, 8.
16+ 32 mg/L TSII AZH, 20 pmol/L (¥ INK 5]
sp60012541, 20 pmol/LIKJINKHHI7]sp600125
TSITAZ, 55748 hfa, 7 R & A9 s T
10 mLES L . S FEAR 0 % 5 1 X 10°/L,
1000 r/minZ.05 minfg 77 2970 I G 2%
MBRDEEE 1R, 1000 r/min 5025 min, FH100 uLAx
IO R0 B, =il NI A 15 min, 1000
r/minZ /05 minTHEA I, % & 22t 1k,
AAnnexin V-FITC /PSS pL, 4 C RIFH20
min. #5400 pL PBS, 41 f{L(FACS
Calibur, BD2 ) )E I 4 o T 05 . AN 5
R 17 A4, FHCell Questi 43 Hr 40 i -
L.

1.2.4 Western¥p ift ik #-i INK #4 A B2 4 $5 540
41 i H 74 P B ST VE2 VR, W FFPB ST, A
TOA R a0 00 2 BRI, RS
minJi, FH—T00A ARG RTREGH i 1)) T 1557
JHEE 40 B, R 4 M B B B0 T, UK LS
miniFAT R, FARRCT T4 1L L 14 000
r/minE5.0215 min, W57 FIHRK; BCAENE & H
AL, 50 pgid d 1 TUES D S S8 A I ke i
HLUK 2> B, HAERE £ PVDFSE, H7E5% BSA
W EERIETRL h, DB ERRER g A, B
P O I N —Fi4 Cid . TBSTIEME3 IR,
X5 min; FIIAHRPARICH) =P, EEFFF1 b,
TBSTEEM3 IR, FFIKS min; [FRE 72470 BT
FEHLGAPDHAEX f. BERRAS T /5, %1 @ LA
ABE (L HIHRPE: &), /EBio-Rad(ffL2#
RICHMGA 58, RGP A, TRk 52K
JERALLL.

1.2.5 3% 582 FPCRA&M Survivin mRNA & ik ¥
TSI AFBEELWRIE 16 mg/L, AbFEN S
Y148 )T BRI A BSOS R AN . K -4l
J123 500 A2 mL RNAiso, #235t ] FHEHUR RNA,
1 uLERNATE20 pL A& Z rpi PR HERE PP AT I
sk, ROV 44 37 °C 15 min, 85 °C 5 s. Survivin

127 24 h:y = -0.0072x+0.8498 R? = 0.775
| 48h:y = -0.0074x+0.6822 R = 0.7327
101+ 72 h: y = -0.0062x+0.5218 R? = 0.9166

0.8r
0.61
0.4r
0.21

0.0

40 50 60 70

0 10 20 30
PR (mg/T)

B 2 TSI APANC-IBEAKIIFIR SFISHXA.

FIGAPDHEEH ¢ i SPCR VAR R U1 F:
Premix EX Taq'™ 10 pL, Rox Reference Dye 0.4
ul, L RS 1#0.4 uL, %644H0.8 uL, dH,0
6 uL, cDNA 2 uL, 20 pLAA R, [N 4&AFUR: (1)
TAZPE: 95 °C 10 s; (2)748ME: 95 °C 5's; (3)i K,
ZEfH: 60 °C 31 s, 40MEFF, 4R FHABI 7300
SDS Software/>#T. FHXmRNAZ L = 2%, ACt
1l = $EFEKICt{E-GAPDH Ctfti. L\GAPDHYE X
WS, Al LPANC- 141 B A ok JEuE, 4140 g
mRNA ()% T5 &R PANC-141 I [INFE. N =
PE B AR = 2 TAcypiac
BIMBAFEA, BEHL

it A0 R APEMS3. 11 22 58 i
BTG 0T R Bk imean+ SD#
IR ZREA LR T LR 35 7 2240 MT, Student's £,
Rank sum test, SNKE4 7 ik T 4t 20#r, 41
T¥] LA P el R 56 P<0.05 AT G512 75 5.

2 BR

2.1 TS T AT AR 5 4w AL o A K A R4 A R
[@ 7B TS 1L AZERTPANC-140 i i1 4= K
— & BAIHIE . AEAR [ AR IR BEE TS 1T
AL 7B (K88 hnxk PAN C- 140 Jfa i 2= K afi %
B SR 48 (P<0.01, 1), BACCRAE, LR A
R TS ITAFF SR SRS, TSITAR
e RN Mgt 40 %) A A A ) 23 2 (] ) (]
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3 TR MIREVALASS (HoechstEE x 200) A: X[HAZH; B: 8 mg/L TSI A%H; C: 16 mg/L TSI AZH; D: 32 mg/L TS

T AZH.

NI (%)
—
ul
Ly

1 2 3 4 5 6

4 TS || AN FRARESLBAIATBVENA. 1: XFIEL; 2: JNKIHT
HilFI2R; 3: 8 mg/L TS TA%H; 4: 16 mg/L TS TAZ; 5: 32 mg/L
TSI AZH; 6: 16 mg/L TS IT A+INKAIEIFIZE. "P<0.01 vs ATHBZH.

A7 R4 24 h: y = -0.0072x+0.8498, R* = 0.775;
48 h: y = -0.0074x+0.6822, R* = 0.7327; 72 h: y =
-0.0062x+0.5218, R* = 0.9166. 72 h>F-E 3k &
(ICs5,) 43.52 mg/L([&2).

22 REBMAMR MLHHEF TR LR
T T 6 4 PAN C-140 i CR In 249 ik 38 1% 5
RIS IR (O g, R L T R
. 8. 16+ 32 mg/Li= TS IT AYEH T Ak
IR PANC- 140 i, 24m] WM T4 i, SRI0A iy
A% R T P T L R B0 () R 2 ' B HRUR e
JG(DNAZOGHE T, 1#3).

2.3 TSI AT MR AR S5 40 AL 8 == Ao 2w i JB) 2R 69 %5
" 8. 164 32 mg/LIREMITS 1T AVEH N i o

www. wjgnet.com

S5 40 VR TR W T R AL TR
(8.83%%1.51, 12.86+2.70%, 21.2442.58% vs
0.63+0.18%), JFHILH T LAY PEEFAE IS, i
FHIFsp600125 2 41 B i T3, TS IT A4LAEH]
N R I 40 P 5 8 T 2R I 2 4 1 (0.78 £0.09%
vs 0.6310.18%, P<0.01); FLIKTSAPK/INK A = #%
I B S TS TTAAE N R0 40 B 5 08 1 % 1
PR P<0.01). $27-TS 11 AR ik e 41 g
SAPK/INKAF 5 # I 75 40 M 1-(K14).
2.5 TSTTA*PANC-1%8 JRINK & i iE4E A %t
A PANC-140 ip-INK 5§ £IL, TSITAMEH
PANC-144 /g1 hIINKBE RS BEE, A 7E R
[ T RE K p-INKERIA B D 1A, 4 hikEAfH, 290
S} BRI 2,515 (K1 5).

2.6 SAPK/INKAZ 5 i@ ¥4 3+ TS 1T Ak -5 WA 5 2m
#o A t=Survivin mRNA# %4 TSI AVEH A
[l 98 20 948 hJ Survivin mRNA (2145 B & F i
(P<0.01), 43 4 IEH 4 e 110.61, 0.39, 0.104%; BH
WrSAPK/INK{ 51 % )5, Survivin mRNA{)3iA
W 5 iR @P<0.01, £16).

3 e

R E T ORI . CBUR” SR
UEHER, B 2 a7 MR I — o g,
ST AT, BUREFST R B, o B 245 1
JigE YA T LA TR R R 2 e R
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| BN

W5 I
FEHTAER
KR I AWM
TR IEALH],
EAFAEIA
i@ i SAPK/INK
12 5 @ % F A
Survivink B % -5
W M I m B A T,
LB E
E N
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miARE 3-57 [ 46 000 Da c-Jun FL R 5 P M (c-Jun N-terminal kinase,
ALFETAS 30! ms4000Da S A S A b T S ;
WAITARFAKR = INK) A FR Ay B 305 A 8 1 (stress-activat-

& g 2.5¢ . .
%ii%ﬁ;ﬁ m\fm{ - ed protein kinase, SAPK), &2 24 J5iyHi1b & A
i ,4%; i ; ;g ol (mitogen-activated protein kinase, MAPK)Z ji%
pEneaIi % 10 P T, T I £ e L
% MM R O5) — L INKAS 40 5, A 43 S5 A 54 000

AR | L L L YN ¥ By y N
IR, 0.0 ﬁwg\gﬂ T an en Dalf) 2GR/ 5 2 IR (1. INK AL 3 WU IR
o TS ———— 6 000 LI B HE X Thr-Pro-Tyr, INK 5 H Fiifc-Jun N

pINK =" — e il 54 000 : . " e e s

INKINZ 46000 FTE AL DX 85 5 A L 55 63, 7347 22 5 1R Ak AL

XIHEZH 1h 2h  4h 6h Da

5 TSIl AXYPANC-1BIEINKEVECEER.

<« 0.161
Z 014}

2 0. |
T 0.12f b
g

% 0.10f b (
5 0.08f I
oZEc 0.06 -
c 0.04f

S b
< 0.02} b
@ 0.00

—

1 2 3 4 5

B 6 TS| AFESARREMEETXISurvivin mRNAEYSZ
0@, 1: XTHEZH; 2: 8 mg/L TSI AZH; 3: 16 mg/L TSI A%4H;
4: 32 mg/L TSTAZH; 5: 16 mg/L TS IT A+JNKANHFI4H.
*P<0.01 vs %FIBZH.

S A IR A AT A5 T AR L ot S g )
DA B A, LA 2 i R ) R ) e R
B PP SR A 2, PSR
N2 P2 eh IR IRV I AT R 0), HE AN
R 2FZ5 84 3Tan I AL TanIl A, TanllIB,
IS N 1SRO8y, LTS ITARA KA
R PUEAIER, FUE T O N L,
SERAIT T A TIORT JH-Jie 45 22 e b 96 4 J L A7 440 61
PEF, A6 0 4 D F e 75 40 0 12 i
I ok SRR LR A T S S I At R
TS IT AGENS 25 Ml /s BRUBR I R A AR, 42
AEAF 3, JCAURR IR 1 T ZE ML S 7 3 40
T

I M YH TR A R DR R T R 4 R 1 ST
T2, IR BB TGRSy . o7 I Re s i gh
WIRFEAL, — U 2. WER SR BT
o 2y S5 T EAE AL 2 —, #E il i S %
U I 40 P R AR R TR IA BT B KL PR T
MMYBEEEMENAARERRE . s
FET, ABAE IR VR I T AR HI A 252 BRI
E%m[l*m].

Ak, INKRITE A A2 00 ok L e i R ke i vty (1 1 1
b, FEER RGN MR, TN KGH I A R A B I 1 S
— EL T, B A INK RS B 41 A%, it
X 53 K F-c-Jun, ATF-2, Elk-125 B A0 (2 3
FE IR 2Rk BOF B IR & B, T AR gk Bl g |k
A A T H T, 2 BT SO INKIE S b
725, RN I S FasHE (455 S a1 T
T T R I, JF DA ZI R SRR INK A B 15 3 4l
H@‘{Et[ﬂ-n].

BAVLE LB PRI, TS ITAXE A BB g
PAN C- 14 Jf 11 A= A A o 2 350 47 108 255 (1 4 )
1, FLAE RS A RCRIE R A SCEAR DG, TSTTA
YEFI48 hiG, 5% Bk ™ W %23 2 Hoechst 44 {4,
BRI T4 . 8. 164 32 mg/LIRJETS I AYE
FH N T i e 40 P 1) 400 JELOR 26 43 i) 49 8.83%
+1.51%, 12.86%+2.70%K121.24% +2.58%, L
X 41(0.63% £0.18%) b, ¥4 B & 1% =
(P<0.01); FHITINKAS 5l i ), I8 7725 B Wl FEAIG
(P<0.01). TSITAfERH N4 el his, INK
F o AT, 4 hiKUE{E. 16 mg/L TS ILAfE
FIN MRS 40 f248 hJ5, Survivin mRNAFRIA
WY R % BHITINKAS Sk 5, TSITAER A
J IR AN B () Survivin mRNAMZRIE ] & T}
FEORTS 1T AR YT MR i AR ML ) 5 1 5 Ik g o
YNMF T 2%, WRINKAS 5 S FifSurvivin
mRNAZETS [T A5 e 40 B 1 00 F 2L
22— A ORTS 1L A B B S e iR
S 0 MR VH TR VE L FEVR T B TR A A
L TR I FH I 5%
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