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[ Abstract ] Background and objective Tumor necrosis factor-related apoptosis-inducting ligand (TRAIL) can in-
duce apoptosis of tumor cells, however, various of tumor cells may survive because of resistance to TRAIL-mediated apoptosis.
This study is to observe the proliferation inhibition effect of TRAIL sensitized by thioridazine on PC9 cells through endoplas-
mic reticulum (ER) stress mediated up-regulation of death receptor S (DRS) and investigate its mechanism. Methods PC9
cells were treated with different concentrations of thioridazine and TRAIL alone or in combination. Cell proliferation was mea-
sured by MTT assay, and cell apoptosis and cell-surface DRS were detected by flow cytometry. Western blotting was utilized
to measure the expressions of ER stress-related proteins glucose regulated protein 78 (GRP78), C/EBP homologous protein
(CHOP), p-PKR-like ER kinase (PERK), p-eukaryotic initiation factor-2a (eIF2a), activating transcription factor 4 (ATF4)
and apoptosis-related proteins caspase-3, caspase-9, caspase-8, PARP, DRS. Results Thioridazine inhibited the proliferation
of PC9 cells in a dose-dependent manner (P<0.05). Thioridazine increased the inhibition and apoptosis of PC9 cells and up-
regulated the expression of cell-surface DRS induced by TRAIL. Flow cytometry showed that compared with TRAIL group,
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combination group of TRAIL and thioridazine increased cell apoptotic rates significantly (P<0.05). Western blotting indicated

that compared with TRAIL group, expressions of Cleaved-caspase-8, Cleaved-PARP and DRS increased significantly in combi-

nation group of TRAIL and thioridazine. The induction of DRS and pro-apoptotic effect were mediated through activation of

ER stress accompanying by increased synthesis of GRP78 and CHOP, which can be blocked by adding of ER stress inhibitor
4-PBA. Conclusion Thioridazine enhanced proliferation inhibition effect of TRAIL in PC9 cells may be facilitated through

ER stress mediated upregulation of DRS.

[ Keywords ] Lung neoplasms; Thioridazine; TRAIL; Endoplasmic reticulum stress; DRS
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Fig 1 The proliferation inhibition effect of THZ on PC9 cells. A: THZ inhibited cell survival of PC9 cells in a dose-dependent manner. Cells were
treated with different concentrations of THZ (10 pmol/L, 20 umol/L, 25 pumol/L, 30 umol/L, 35 pmol/L, 40 pmol/L, 45 pmol/L and 50 pmol/
L) for 24 h, and MTT assays was utilized to measure cell viability. B: Morphologic observation of PC9 cells treated with THZ (X400). C: Cells were
treated with different concentrations of THZ (25 pmol/L, 30 umol/L and 35 umol/L). After treated with different concentration of THZ (25 pmol/
L, 30 umol/L and 35 pmol/L), expression of Cleaved-caspase-3 and Cleaved-caspase-9 were detected by Western blotting. *P<0.05, **P<0.01,
**%P<0.001.
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Fig 2 Combination treatment of THZ and TRAIL inhibited cell survival in PC9 cells. Cells were treated with different dose of THZ (20 umol/L, 25
umol/L and 30 pmol/L) and different dose of TRAIL (10 ng/mL, 50 ng/mL and 100 ng/mL) for 24 h. Cell viability (A) was measured by MTT assays
and combination index (Cl) of THZ and TRAIL (B) were calculated.
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Fig 3 ER stress induced by THZ in PC9 cells. A: Expression of ER stress related proteins induced by THZ; B: Cell surface DR5 was detected by flow
cytometry of PC9 cells following THZ (25 pmol/L) or combined with 4-PBA (1 mmol/L). After treated with thioridazine 24 h, cell surface DR5
increased significantly in PC9 cells, which can be inhibited by 4-PBA. *P<0.05, **P<0.01, ***P<0.001.
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Fig 4 Cell apoptosis induced by combination treatment of THZ and TRAIL in PC9 cells. Cells were treated with TRAIL (50 ng/mL) and/or THZ (25
umol/L) and/or 4-PBA (1 mmol/L) for 24 h. The apoptosis rate (A) and expression of Cleaved-caspase-8, Cleaved-PARP and DR5 (B) of PC9 cells
were measured by flow cytometry and Western blotting respectively. **P<0.01, ***P<0.001.
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TR 2 P9 5 O 7 A (R R T R R B 47, GRP78IT)
RN S CHOPRY Rk R AT KA . BFge I3k
B, $HI PERK/ eIF2aifl % i) BB s AN T-1EFH . A
SR PR, 25 umol /L THZAMFIPCOAHfifi f5 GRP78 . CHOP
FEIRAKF Hext BEAL A 3 hn,  FLREE 29k e ydom, 3
FIRAKT-Z WG, $E R THZ A B v] (P CON il & A=
JE N, [RIFPCOZM PN ) p-PERK . p-elF2a, ATF4
FERA AR IR I B F 8, PERK/elF2ai 94 B 25
o W FFICHOPRIL, (FPCOTHT #HFiE 30,

TRAILA] 3K ARG TG 10 S i S Bk L il ff . 75 1k

FITZHAL . NKZHAL . S A i . B2 i S By 20k 20
MITEN B Z R e i, R HE R PERCAR, TRAIL
PAPAREE IR S AT 5 S IR A & AR T HL, X IEE
AM (4140) BEtEEAR, TRAILSH Z{ADR4/DRSZE 4
Ja B LT 1 5 5 S G Mk (death inducing signaling
complex, DISC ) , KK % caspase-8/10, caspase-3J3 3]
TR ——% FRIR R T AR IR, TTifE
KL, TRAILS5DR4SEDRSEE A 5175 S 1AM PE(E
JHT3E B A R USSR AR T, i SRR AR Y
S5 FRONIRINAE . iR 40 T X TRAILE S (4 4
ToRAADT, HAUR AR5 H &SRB TR Z K (Decoy
receptors ) 4K T 55 4+ P4 Hi DR4FI /B DRS A K. A,
i3 241 fL DR4 1 / 8L DRS 223K il 2 & TRAILALHT & A 1
HUNE . it 52 TRAIL G e 41 MU ZE AR S e v AT 254
A, RORBEAIAY T AE AL BRTRATLAGT i 40 i o vl fig
AN BF5ERMT, ZLI 40 bk & A4 TRAILAL
U5 H AN mIDR4/DRSINFY , FECELI 40tk
JEIDR4, DRSELANSERF I, Mtk vl FiHDRSH
TR TRAILIZ S0 SUm AN A 7=, TRATLIRHTIR 41 i
DRS¢ 15 ] T S TRAIL A BUBED . Az i 2045 51
278, 50 ng/mL TRAIL52S pmol/L THZE: A AL FRAT g 2%
FEARAN ARG 2, W2 B PR EIET, BCG A dn i 1
LR, LR AT R85 THZ 0 2535 P COAA il 2% 1
DRSFEIBACPA I 21N 5T I L S i 57 4-PBASITAU
THZ5 3 (DRSFE A FIRRIEZ L, 4k K TRAILIE A
THZA P AN PR 1248 . $&7R THZ P3[Rl S AU TRAIL A]
B2 i BT ER stressifif | IEPCOFR AIDRS AT LAY
Western blottingZ% et il /R, TRAILS THZEE G20 41 il
Cleaved-caspase-8, Cleaved-PARP, DRSZFiA/KF-A% HELL
HHSR BN, Mi4-PBAR LA BT I LA -2 1235 .

Zi Bk, THZEETS 5 A\ s PCOA il & A= N o
MR, FEAFDRS A, 4k S TRAILXTPCOAH L Y
TSRO, I THZ AT BEAE S — R ¥ 1 i TRAIL
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