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Abstract

AIM: To investigate the role of glycogen synthase
kinase 3B (GSK-3B) in triptolide induced
apoptosis of pancreatic cancer cells.

METHODS: Pancreatic cancer AsPC-1 cells were
treated with triptolide in the presence or absence
of GSK-3p inhibitor LiCl. Cell apoptosis was
assessed using flow cytometry. The expression of
GSK-3B, p-glycogen synthase kinase-3 (p-GSK-
3pB) and B-cell lymphoma-2 (Bcl-2) proteins was
detected by Western blot.

RESULTS: Treatment with triptolide (TPL)
at 6.54 ng/mL and 15.51 ng/mL significantly
reduced the growth of AsPC-1 cells, and the rates
of reduced growth were 39.64% and 52.19%,
respectively. LiCl pretreatment reduced the
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rates of reduced growth to 27.36% and 41.94%,
respectively. LiCl pretreatment significantly
reduced the apoptosis rate of AsPC-1 cells.
Triptolide treatment significantly increased
the level of p-GSK-3f in AsPC-1 cells, but had
no significant impact on GSK-3p expression;
LiCl pretreatment significantly increased the
expression level of p-GSK-3f in AsPC-1 cells, had
no significant impact on GSK-3f expression, and
significantly reduced the expression of apoptosis-
related factors Bcl-2, B-cell lymphoma-x1 (Bcl-x1)
and myeloid cell leukemia-1 (Mcl-1).

CONCLUSION: The increased level of p-GSK-38
can inhibit triptolide induced pancreatic cancer
cell apoptosis.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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15.51 ng/mL TPL+LICl 14.73 +3.04

TPL: BAEPXR.

HHASPC- 140 IR TR B 5N, H sk sE
TPLAZ S AR 15 5L BE R 3, TR HILiCIT
Aab B2 (1% 200 B 0 T A7 OO AR SR B R 2 LiCLT
AbFEZH AsPC- 14 AL T2 3 PRI (R 1),

2.3 Western blot#ril &-28 41 ftp-GSK-3BF & &
FERTF ATPLALFE S AsPC-141f0 FFp-GSK-3p
KPR BN, FLBEE TPLIKR 34 inp-GSK-
3BIERIL K BE 2 3 m, T GSK-3BMKiL
KT B E A (K2, 3); KAGSK-3p4H]
FILiCITiAL 3 5 AsPC-140 8 Fp-GSK-3p I %
B8 IN, GSK-3BIIRIE KT &% AR
th, HIET-MEH FBel-2. BZH A 55 -x 1(B-
cell lymphoma-x1, Bel-x1) A &840 il [ 1%
-1(myeloid cell leukemia-1, Mcl-1)F1ZE kKT [%
(K4, 5).

3 iTie

IR e A g S0 P FEE AN v () Y A R MR, 200
2 B SRR IR 192%, HOR W S50 T Z A,
REAAFIAAS B 6 mo™, AR A A7 i 8] A8 1o
T HEREE. MEE. B RERL

2015-01-18 | Volume 23 | Issue 2 |



EIL 5. GSK-3pAESLABRFRBSRINEAIRZ TS

259

p-GSK-3p

GSK-3p

Bcl-2

Bcl-xI

Mcl-1

B-actin

—_
N

4 AMEEHBRRARESREE. 1: WIEYA; 2: 15.51
ng/mL TPL+LIiCIZH. TPL: B5ABEHZ; p—GSK-3B: p—HEE
B EEIEE-3B; Bel-2: BAIEMKELIRG—2; Bel-x1: BATJEARE
JBE—x1; Mcl—1: $EFEHIE M k-1

B AR, K2 HUEE L CJE
W, O A ER BT SR SR RN . A
R R EAL g 2, PRl s TS S
2 RERERI DR H R TPLO 7R W
BAGR. PUAEE . PUMR & G S50,
BT 5T 2 W0 T 22 Tl e g 400 i B A Aot R 41 o 4
FHUL g~ S B TR F TP LS 598k B 400 A
e 1 6 O T 5 0k LA B X BB T R R
(X-linked inhibitor of apoptosis protein, XIAP)
Mcl- 155 [ #RIA 2 5 3%, BAFER & I K
HPE. AR A - AR S T TPL 5
JRE I A T 2 R R R R B A R R A R
F18 50T R ZH bl 22 e . 3, HAFAE IS 8] 57 &

G SK372 —Ffa] LA % 2 b 41 i ) RE i 5%
Sl TN RS B G B N, BT AL
JE 5 Bl JE A8 2 R, AT SR B S R A AR
R GSK-3B N 5 ST 42 % iR S GSK-3a
552 1T 22 5 R 4 B0, 4 22 S R/ 7 R R 1 U
(receptor serine/threonine kinases, AKT). cAMP
FE HBFA(cyclic-amp dependent protein kinase

Baishideng® WCJD | www.wjgnet.com

2.0 -
O XREH
B 15.51 ng/mL TPL+LiCIZH

TR R 7K

0.5

0.0
1 2 3 4 5

5 15.51 ng/mL TPL+LICIFRAMREASPC-14BIEIGSK-3 B
FRATHERFRIENKE. 1: p—GSK-3p/B—actin; 2: GSK—
3B/B—actin; 3: Bel—2/B—actin; 4: Bel—x1/B—actin; 5: Mcl—1/
B—actin. ‘P<0.05, "P<0.01 vs XAZ. TPL: FABEHEK;
p—GSK—3p: p—¥HIFABHENG—3B; Bel—2: BAHIEMILE—2;
Bel—xl: BAHM@HRELIRE —x1; Mcl—1: BEFEAHE E s -1.

A, PKA) K5 [ HFC(protein kinase C system,
PKC)&1E A 1) 2 Mg iz 1k, W15 GSKIME
P, LG SK S5 2] £ Rz 58 i i i 4507
W FE IR G SK3 MBS 1 Z i il N 2 5 5
R T AR, AT R R YIGSK-3pHEE 2 5
B Pe E 1 bR IR BE DR A G IR U T 5 S AR
(TNF-related apoptosis-inducing ligand, TRAIL)
MIHRPUI R, J5 38 0 — Pl S 40 M 0 O i A,
SN INPUEY) R . Saiprasad 2 7t % B GSK-
3B EIPIK3/AKTA F A0 Tk FE. AHF
FONT T GSK-3BFETP LS S Ji AR 4 g 3 7=
HPE R, RFALICIHT AL EEASPC-1, 45 3%
B, A TPLALIASPC-141J, 4T R %
T, 1R FALiCITAR [ AsPC-140 i 1) A= K
ORI 5 50 5% 3 CNCEE, N O T R AR A IR
TPLALHE I AsPC-140 i 2. 3% PR, K H Western
blot/ T4 AsPC- 14 MU AH G LT R IA T L, &2
INETPLACEE 5 I 41 il p-G SK-3B R IA /K- i
T+, BEEETPLIWE T+ mm s, fHGSK-
3BHIFRIEAF B ZE MM, KLiCITATK
AsPC-140 M T-AH S K FBel-2. Bel-x1A¢
Mecl-1 [ RIE KT FEAIK.

B2, p-GSK-3pZ 5 T JHlitiE AsPC- 1411
MU T R, HBERR A /K T3 I e 8 I TPL S
SR B A R T

4  SEXE

1 YL S MR, TEYS, SN, 0, ki,
T, &R M St iR I
B S EE AT SRR S52EE 2009; 14: 510-515

iR EE
R R FTPLT
JEAR I E 5 AR
St e A =, 9t
M F A aF AR
MM, iX sk AR AR
o, AT ATHX
X RHp-GSK-3p%
kLT RAER
Mk, 123 TPLZ
LTETHF A4
M mia AT, 1
A5 ik 2 L&
B T i — PR
N

2015-01-18 | Volume 23 | Issue 2 |



260 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFREIBNHZE 2015518188 5$23% 528
W@ 530 2 EPEE, WAITH . R T E T R A a chemotherapeutic activating enzyme allow the
A E B %t A S WS 5arEk 2011; 10: 301-304 targeting of subtoxic chemotherapy and are safe and
2, FZEERAE 3 M, R, 27N, FRME, 2255, sk . s efficacious: data from two clinical trials in pancreatic
Y HFRERALA EEPRIR AR AT, FRAEITRE MR s 2012; 18: cancer. Pharmaceutics 2014; 6: 447-466 [PMID:
— R A F 5T 508-511 25116885 DOI: 10.3390,/ pharmaceutics6030447|
k. 4 DRI, W, KU ks, BOERD, REER. 12 EEME ST RIRTREE RN SCRR AT

ONTHE O IS 0 DT 2K B IR A e 7T, HREI R 245 2007; 24: 271-274
R« BRA SR, HREXER Y7 2004, 18 UIsEY, INREZE, IREIT, Mhal, X, S HRENERRY
8: 515-518 RTRIE MBI BRI R IR TR K LR

5 Shao H, Ma ], Guo T, Hu R. Triptolide induces 11 %<P=24 2013; 53: 1-3
apoptosis of breast cancer cells via a mechanism 14  JEIAE. CKISTESR A BT 1% SRR Re A E R iy
associated with the Wnt/p-catenin signaling HLAIFFT. FEEREEARLRS 2013: 44-46
pathway. Exp Ther Med 2014; 8: 505-508 [PMID: 15 KT, $7°0F, K, FAisdE, FibE, ST HEA
25009609] e 3 PIRARRALHNHIR A SN B Al A TR

6 Wu J, Li QQ, Zhou H, Lu Y, Li JM, Ma Y, Wang L, 3. AR R AR (AR 2009; 38: 645-648
Fu T, Gong X, Weintraub M, Wu S, Ding H. Selective 16 Sokolosky M, Chappell WH, Stadelman K, Abrams
tumor cell killing by triptolide in p53 wild-type and SL, Davis NM, Steelman LS, McCubrey JA.
p53 mutant ovarian carcinomas. Med Oncol 2014; 31: Inhibition of GSK-3p activity can result in drug and
14 [PMID: 24880464 DOI: 10.1007 /s12032-014-0014-8] hormonal resistance and alter sensitivity to targeted

7 Saiprasad G, Chitra P, Manikandan R, Sudhandiran therapy in MCF-7 breast cancer cells. Cell Cycle
G. Hesperidin induces apoptosis and triggers 2014; 13: 820-833 [PMID: 24407515 DOI: 10.4161/
autophagic markers through inhibition of Aurora-A cc.27728]
mediated phosphoinositide-3-kinase/Akt/ 17 Singh V, Lin R, Yang ], Cha B, Sarker R, Tse CM,
mammalian target of rapamycin and glycogen Donowitz M. AKT and GSK-3 are necessary for
synthase kinase-3 beta signalling cascades in direct ezrin binding to NHE3 as part of a C-terminal
experimental colon carcinogenesis. Eur | Cancer stimulatory complex: role of a novel Ser-rich NHE3
2014; 50: 2489-2507 [PMID: 25047426 DOI: 10.1016/ C-terminal motif in NHE3 activity and trafficking.
j-€jca.2014.06.013] J Biol Chem 2014; 289: 5449-5461 [PMID: 24398676

8 Wei M, Zhang M, Adams A, Duan Y. JNK and DOI: 10.1074/jbc.M113.521336]

AKT/GSK3p signaling pathways converge 18  Zhang ]S, Herreros-Villanueva M, Koenig A, Deng
to regulate periodontal ligament cell survival Z, de Narvajas AA, Gomez TS, Meng X, Bujanda L,
involving XIAP. Biochem Biophys Res Commun Ellenrieder V, Li XK, Kaufmann SH, Billadeau DD.
2014; 448: 485-491 [PMID: 24802394 DOI: 10.1016/ Differential activity of GSK-3 isoforms regulates
j-bbrc.2014.04.134] NF-xB and TRAIL- or TNFa induced apoptosis in

9 T, 5k BEREE TR RO, E RS pancreatic cancer cells. Cell Death Dis 2014; 5: e1142
2014; 34: 2298-2300 [PMID: 24675460 DOI: 10.1038/ cddis.2014.341]

10 skig, BT B THEZ, TR, 5 EH &% 19 Beurel E, Blivet-Van Eggelpoél MJ, Kornprobst M,
R FEA S OMIEIETY ANl FA TS I S Moritz S, Delelo R, Paye F, Housset C, Desbois-
SRS ES . i E L2 A ImR 2012; 28: 793-796 Mouthon C. Glycogen synthase kinase-3 inhibitors

11 Lohr JM, Haas SL, Kroger JC, Friess HM, Hoft R, augment TRAIL-induced apoptotic death in human

Jaishideng®

Goretzki PE, Peschel C, Schweigert M, Salmons
B, Gunzburg WH. Encapsulated cells expressing

WCJD | www.wjgnet.com

hepatoma cells. Biochem Pharmacol 2009; 77: 54-65
[PMID: 18938143 DOI: 10.1016/j.bcp.2008.09.026]

Ydk: FUE WS EEA

2015-01-18 | Volume 23 | Issue 2 |



