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M ALEEREE S B R mEZD55-TRAIL
X+ HeLaZi Ba400 &l 1F B X E AL HI IR 5

mAME AR M H OFad F OB e
CHRTER TR A R 27, 1 TEIR 2 5 AR T FURR, M 310018;
ot RRE B AR OS2 S A BT ST, Lt 200031)

WE e AR REE 5T 7 kAR T AN AR R BRI A NG ST 7 ik, AR LR
JEB TR F R —FREG. EZAR AR, BILIREAL R s RAT 256 77 2h 4 HLA] 34 % (thior-
idazine) 5 7 98 A% 9% £ ZD55-TRAIL &k 3% 3% xf HeLa%m it 6 A5 /E B . B iEMTT S 3. 18] B 2 4%
WIS, 45 ah % 3 & I YLR T BEA-1% F thioridazineA=ZD55-TRAILX & #1 J& 4m L bk HeLa %@ JitL 9
A PEAE B ; A% F) Hoechst33342 &, AR 401t 52 3o F= Western blot 5 3246 T #5614 A thioridazine =
ZD55-TRAILZ 5| A2 HeLa%m Lk & B = L e94E A . 4 R KA, 1 o-F 24 Hthioridazine 5 % & ZD55-
TRAILI& A% 8 7T vA 3 5% *f HeLa2m i 64 A5V ), i@ 1L FR4LA T & A XIAPH K-F, 88 EHAT
YtHeLafm o8 £ B 1=, ZHFR G KIRE T BLAAL R FUk A 7% J# 25 HthioridazineF=ZD55-TRAILA
T2 % tn e HeLat 37 IVE A, 7T 462 F & 3R 06 77 09 —FP A 87 k.
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Inhibition of HeLa Cells by the Combination of Thioridazine and
Oncolytic Adenovirus ZD55-TRAIL and the Exploration of Its Mechanism

Yang Dongmei', Fang Xianlong®, Yang Yu?, Li Hongyan', Pan Qiang', Xu Haineng**
(‘Xinyuan Institute of Medicine and Biotechnology, School of Life Sciences, Zhejiang Sci-Tech University,

Hangzhou 310018, China; *Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Targeting Cancer Gene-Virotherapy is a newly developed method for cancer therapy. How-
ever, its efficiency still needs to be improved. In this study, we enhanced the cytotoxicity on HeLa cells with the
combined use of clinical antipsychotic drug thioridazine and ZD55-TRAIL. Cytotoxicity of the combination of
thioridazine and ZD55-TRAIL on HelLa cells was examined by MTT assay, direct observation and crystal violet
staining. Hoechst33342 staining assay, flow cytometry experiments and Western blot assay were used to detect the
occurrence of apoptosis in HeLa cells with the treatment of thioridazine and ZD55-TRAIL. We found that small
molecule drug thioridazine combing with the virus ZD55-TRAIL could enhance the killing effect on HeLa cells.

In addition, the results showed that the combined treatment led to lower level of anti-apoptotic XIAP protein and
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apoptosis was more obvious. This work firstly reported the inhibition effect of the combination of the antipsychotic

drug thioridazine and ZD55-TRAIL on HeL a cells, and it could be a potential therapeutic approach for cervical can-

cer therapy in the future.
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T B A P ) L A R 1 0,
SRR S W AT E S . ARRVE RN
M GE v $dl SR, 18 U 0 R A NEORZE T A5
FE Lo M BB v A0 o B A AR DY A, B
BT, 78 S AT IH R AR S BRI . i
SHAIT R 2236007, (R AN B4R, DRI 3a 1) 75 22
WER A RRTT 75 SR 259

200145, XIGHHEREF R4 & T R T7 I 2
VETT PRI AR IR AR, B TR s ) R DR
R EEVA T SRS, AR R AN BRAKCOP B AR AR
L P IR AU R Yo AR S R A0 e A R P
BEZDSS 48 g R A 4 35 DR fi 8 IR B TR 1 AH G
P 1275 S lC R (TNF-related apoptosis induced ligand,
TRAIL)JE N T 1 1 ZD55-TRAIL A A2 3 52 6 =5
) — PP R aER . BARZDSS-TRAILY P 1F
JH B B ) 35 R ¥ 9 B B VR T, (HE FLVR YT K
RUA R — .

TRAILYE b — AN R b 5L R e )2 11
JEIE VAT IRIE 5T AR (E b R 40 e Py A7 A
KT 2G5 I XTIAP. c-FLIPZSHUH T2 AU, 5
A IRE A4 A A 0t A AR K A DA Ol I PIBKY
AKEE b T =G IR AR, X e 5 1 5 TRAILAE
IR Va7 IR . i Al IA R (thioridazine) /& — Ff
Wy K IR A B 00, B0t 22 B 2 AR I S P,
— B DASRAE I R b TR 00 1R iR 7 02,
BT H TR B, thioridazine RE W51 1 = S0 40
H A K R 34 i A& A T3, 55 48, thioridazine
I ] DA B S0 A i N PI3K/ Ak 5 i % 11
I PENSL A B, thioridazine 7 fig 4 # # TRAIL X} 1
B R R R . AR AR, BATTE A
Ml thioridazine M1ZD55-TRAILJ 7 Bt & 4b ¥ 1 &5
S HeLadi i, & B0 B A AL HEn] LUK 5 % f4iHeLa
A0 M TR A 5k — 2RI, TG n) DAk
HeLaZi it & AE U T DA Ik, FOKE #5595 24 Pithior-
idazinelt 75 ZD55-TRAILY B4 K n] g 23 /2 1 5 #3l
R RN R R

ZD55-TRAIL,; thioridazine; HeLa cells; apoptosis; combination

1 HR5H#
1.1 ##

ZD55-EGFP. ZD55-TRAILJK & H X1 7 45 52
=gt . N5 2 HeLadl f 0 T rp [E Rl 25 Bt
g AR AR E R SR A B, A R I 10% iR
A= MG I DMEME; R M7E 37 °Cy 5% COLM 44T
R, WEMEEE (MTT). Bt AlIA MR (thioridazine).
Hoechst3334204F-Sigma /A ] ; — H L H(DMSO)-.
RIPAZAWL . PMSFI T 28 2 RAEWE AR ;
BCAH 1 B2 e i 7 & . ECLAS M i 4 T
PIERCE; %551 52 [F Amerescos 7] ; DNAP .
TrizolllJ T Life Technologies/y #] ; 100 % s iR 1) £ 1
FTaKaRaZA 7] ; SEH @ SAT A €W T TOYOBO
/). Caspase-8PU4A (goat, sc-6136). PARPHIL
& (rabbit, sc-8007)I4F Santa Cruz/A ) ; TRAIL#T
A (rabbit, #3219). Cleave-caspaseSHiA (rabbit,
#9496). Caspase-3PL1A (rabbit, #9665). XIAPHA
(rabbit, #2045P)F1 Bcl-xLHTL{A (rabbit, #2764) T
Cell Signaling Technology A 7l ; B-tubulint f4(mouse,
CWO0098A) I T- At it B A 2 R A W, =40y
FSanta Cruz/A wl; MLy K 2 DN A$E HG 1 &0 T
g R AR ) TR AT IR\ 5 PYDFJEEE - Millipore
AL AL N RE (PO T35 5 KA ]

1.2 A%

1.2.1 ZD55-TRAILA A RS fLHILHY
2 R G B 1 5 v, PG BEZDSS-TRAILI
SN 4IDNA, PCRY™ 4 TRAILKE [N ) 38 4T Bt I B e
JBE LUK 5% 4% 7 R/, BRI pZDS5-TRAILAE 4 [
PEXTE . PCRYESAF /2 94 °CHAZYES min; 94 °C
N30 s, 54 °CIR k30 s, 72 °CLEfHI1 min, 25MIEFF;
B, 72 °CIHEM5 min. TRAILIER 514550 T
I 3% 51 #): 5'-GGA AGA TCT ATG GCT ATG ATG
GAG GTC CAG GGG GGA CCC AGC CTG-3', Fiif
51 #): 5'-CTA GTC TAG AGC CAA CTA AAA AGG
CCC CGA AAA AAC TGG CTT CAT GGT-3,

122 FBZFPCRER  KiHeLadl fi23x10°/4L
(1) % J Bl N6FL AR 1, Af I 10 MOI(multiplicity of
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infection) [] ZD55-TRAIL. 12 pumol/L [{] thioridazie
Aib T B 2 16 £ Ab P He LaZi i, 48 hJi 4 ] Trizolisk
FUSEEAN HLERNA, $EHURNAZ I DNANE AL H 2.
J5i, HNanodropf¥ #3% 7€ & J5 1 ng RNA K BAR, HR
8 10 8 Sk ) A U ) P 0T R SR 3RS e DNAL. i 52
i 5 HE PCRAR T GG #5 Ab B2 K A b BE ¥ He L a4
Jd o TRAILTY 35 /K V-, LAGAPDH A N 2. TRAIL
(1) SIS 5 HEPCR I 9140 R . TRAIL b3 514 5'-
CTC TGG GCC GCA AAA TAA AC-3', TRAIL'F it 11
#): 5-GAC CAT TTG TTT GTC GTT CTT TGT-3'.
GAPDHI S € 50 R BliE514): 5'-CAT
CAT CCC TGC CTC TAC TG-3', F ¥ 514#: 5-GCC
TGC TTC ACC ACC TTC-3'.
123 MTTSE BN aiesse s B x5k
K 399 (I HeLaZhl g 225 103 /4L 1) % 5 56 N 964L 15 77
B, 8 FH AR [ % fthioridazine 5 AR [RIMOIf# ZD55-
TRAILJH #3156 A 4b # HeLadi Mo, [R] I DL A A Ab BE 1)
S AR A o0 B, N R ) FLAE R R,
REAS 5206 2 o6 2 L. 48 him, BEFLINA20 pLi
MTT(4 mg/mL), 37 °Ci# H4 hja W % B3, FALImA
150 uL DMSO, 7% 15 min, HEEFR I HAE595 nm
WAL R WAL (Dsos) I TE 23 HE U K650 nmiAh 11712
ﬁlﬁfﬁ(Déso) o AMMATENE RN K (Dsos—Des0), B
ZH frJHeL a4t o it AF S 40 B vh 40 1

. AL I W GAR - 0 RO GE
A T B P T
124 mieB SR KiHeLadi iz 1x10°/4L
1) 2% B B N 244L A, F12 pmol/L¥thioridazine
10 MOIJZD55-TRAIL AL # ml 1 & 1B & Ak 21 41 i,
48 hJE 7E R E WA T WA A A B2 41 M [ T2 45
125 #aFLenBgmpEr 2450 L
1x10°/FL 1% £ 4l AHeLa4ll g, i 12 pmol/L thior-
idazine. 10 MOIf{)ZD55-TRAIL . P & B & AL B, 48 h
Jo ZBR A0 MR TR, BEFLINAN200 nL gk fh 58 st
(%45 AR T20% T EE), =344 415 min, H/K 7
IIUEL 2 RIWGS, T S
1.2.6 Hoechst33342% &M K HeLata otz 5 ¥
X AR K R HeLad il 4% 1<10°/4L 14 %5 i 15 A\24
FL 8% 7% M, £ H12 umol/Lf¥Jthioridazine. 10 MOI
[)ZD55-TRAILA B 58 P 5 Bk 45 Ak 3 40 i, 48 h)o
25 T 41 Mo 35 97 W), PBSTE2IK, H4%1) 2 5 H
SE 15 min, PBSYE S22 5 TN 249K 5 41 pg/mLIY

Hoechst333424% {120 min, PBSPEIS 19K o F 8 & %
O Sl P R 5% A A% T SR A A IR

127 AXmieki  ¥HeLadl fufe &FfL3x107/4L
(1) 2 BE A N6fLAR H, 48 H 10 MOIY)ZD55-TRAIL .
12 pumol/L[¥JthioridazineAb £ 5, 9 3 B & Ak HilHeLa
N0, 48 hJE K6 FLAR H B0 BIEPA 1, IR AL
i M0 NEPA HH (PRSI, KNI, )RR A ek
o 2 500 r/min.003 min, PBSYE1IR, IIAT75%1)
F5 ZEPE T, 4 °CH %230 min, 2 500 r/min2/[»3 min,
PBSYE1YK, Il ARNase A(L 1 ¥ 5% 420 pg/mL) T
500 uL PBSH, 37 °CH# &30 min. PBSIE1LIX, A
PI(LAE¥ S0 pg/mL)T-500 pL PBSHY, & if 8 ) i
B30 min. £F 741 A - Calibur A0 41 Mo 5 3
1.2.8 Western blot% 5 7E6FLHH LLSx10%/4L 1
%5 [ B FhHeLadi i, 4 HH12 pumol/LHthioridazine
10 MOI)ZD55-TRAIL Ff. it sl Wy 7 3 45 Ak 34 4 Ji,
48 h/Ji W 2 di B BG IR, 0N 41 i 2R i W RIPA I i
1 it A7 1 FRIPMSE, K 40, 4 °CRE 37 2% 15 min,
12 000 r/min 0210 min/5 B 3G, FIE & ERE G
TN _EAREZE R, 100 °C42JE#10 min. ] 12%2K
PR A R i D 2 WL Kk 2 B A 1, BRSL B AE30 pgl R A,
F A A BIPVDRRE L, 1H 90 VEE 70 min. H
5% B R Wik (7 T TBSTH) & iR 35 11 h, T-4°CHi
B Pk, W2k —Pt, TBSTPL3HE, K5 min;
37 °CiEH 412 h, TBSTIL3WK, AEK10 min.
FECLE BJEYIIG, 7640 AMSO6 G R 48 46
HKFo

129 #FEs%t P EdE S LSS EEFRHEZE R B
IR LB < 1R 0 22 5 M L A AER A R
K Hlstudent’s t-testft) J7 v HEAT 43 M7 1), LAP<0.05%
N W R

2 HR
2.1 FEZD55-TRAILLEIFHA

M T 45 ZDSS5-TRAIL & 7 1E A, F Iy 2 R 41
DNA$& B G O 75 2% R 4 BE A TPCRY 1Y %08,
DA ST RipZDS5-TRAILAE by BH VXS i, BAZK A BEAR A
B PEX A B9 R ZD5S5-TRATLIE A 41 fig 47 4 L
BE 6 R —FE R /NI R Be (A h T %8 TRAIL
FEPRJE A KA, fE s A 112 pmol/L thioridazine
1500, AT H 10 MOIIZD55-TRAILY & & 4
HeLa4il Jfil, 3 i 52 ) 5 B PCR T Western blotSZ % 4o
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MR I, ZDS55-TRAILY & J& 4 [ HeLaZtl Mg H 1 7K
SFRIXTRAIL, 1M A F ZDS55-TRATLJE L [ %) 1 41
TRAIL L R (B 1BFIC).
2.2 Thioridazinel% & ZD55-TRAIL X HeLaZf il
e

55 NA ¥R 9T 35 DR 995 98 9 #5ZD55-EGFPAH L,
JE K55 BEZD55-TRATL A 5 5 (1) #h He Lad Ji £F
KBS (B2A), X5 Z Bt g im0, T
B D5 ZDS55-TRAIL ¥R TT R, A1 H AN IH]
W JiZ [f)thioridazine 55 ZD55-TRAILY 25 eS8 1T, 45
IR, thioridazine nJ LA i 2% Hi 34 58 ZD55-TRAILJ
A HeLadll i () 3543 50U R (812B) . 10 MOIIHZDS55-
TRAIL 512 pumol/L thioridazine ¢4 ] 7l LL i 2 5|
EHeLadt g 4877, 1My B 8k 47 H thioridazine 5{ZD55-
TRAIL A 3 0) 4H i T2 25 1) 5% W #6357 325 46 R
(K2C). &g g ta 45 RIAFE R, 12 pmol/L thior-
idazine 510 MOI ZD55-TRAILJ 73 B &4 ] L P &
LB A T A0 1) A3 AR A (E12D)
2.3 ThioridazineBX & ZD55-TRAIL% 52 HeLaZH
REZRE R 2%

T W gL I £ i F thioridazine f1ZD55-TRAIL

(A)

(B)

o
e s

Fold change of TRAIL mRNA

ey HeLadl i & A8 17, il id Hoechst33342
Bt W SEHeLadl U AZ MR 5. 25 R BN, 1A A
Hthioridazine F1ZD55-TRAIL W] LA 3E % & 2% b 5] i
HeLadll o & A= 4% wE 24, LE 5 0 i F thioridazine BY,
ZDS55-TRAILIAE F 5 (F3), wd B I A5 b 248 m] g 25
o HeLadl 008 T 1 2
2.4 ThioridazineB% & ZD55-TRAIL{E i#t HeLaZ
x4 AT

H T DRI A b B He Ladl G (1 98 1
s, 3 I U A A A IR, A AL AL T sub-
G I HeLaZ Ji B 52 59 0, 158 W IG5 A BHAff i 1 i
J HeLadll (1) T=(1¥14).
2.5 ThioridazineBX & ZD55-TRAIL1E 52 PARP
SR

h TR AR S T OKCP R A A
thioridazineF1ZD55-TRAIL %} HeLaZ Jid I T~ (1) $ Wi,
FATTRT I T & Fofr Ak 27 3 rp 8 T AR DG B IR
25 BL 92 J1, thioridazine f1ZD55-TRAILIEE A i ] AJ LA
3 WG SRPARPRT A B BY ), 73 7 /KF Bk — 2
UE T T A A B A S n] DA S 25 488 S He La i Ji 9 12
(Kl5). | T8l ZD55-TRAIL AL # B 8 i 2 2 ik

© &

= |l

TRAIL
B-tubulin

” ’ ‘ ‘ ‘ ’ ‘ ‘ “ @ ZD55-TRAIL+thioridazine

A: PCRY %5205 75, pZDS5S5-TRAILAE A BHAEXS G B: SE 72 S PCRATIIAS ) &b B A F) 44t g - TRALL I mRNAJK -, C: Western blotf Il TRAIL

EAMKT. **P<0.01.

A: identification of the viruses by PCR amplification. pZD55-TRAIL was used as a positive control; B: detection of the mRNA levels of TRAIL in the
cells with different treatments by Real-time PCR; C: detection of the expression of TRAIL protein by Western blot. **P<0.01.
1 REMEE
Fig.1 Identification of viruses
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(A) (B

150- Thioridazine

150 * 7ZD55-EGFP E 0 pmol/L
e ZDS55-TRAIL 3 umol/L

100 1004 e . B 6 umol/L
._‘N:: 0D 9 umol/L

W
(=}

12 pmol/L

=
O
<

Relative cell viability (%)

Relative cell viability (%) &

(=]
T

0 4 8 12
(C) (D) ZD55-TRAIL (MOI)
Thioridazine (umol/L)
. 0 6 9 12 15
) ) - —
g
S =
! =)
= =
:
= e
A
N

A KA 5 3 HeLaZil iy 1 S0, {31 P 41 5 770 ek (1095 43 Ab B HeLaZll 248 h; B: Krik 4 1 F ZD55-TRATL Filthioridazine %3 HeLaZi }2 %
JIREA, AN b 27 35U B He LaZl 248 h; C: {818 2 R B SEAN R A 217 3048 W (AR TE A, 200 D: 45 b S Ge ( p Hriik 13 441 ZD55-
TRAIL filthioridazineXf HeLaZi J{u (1) 5 PE . **P<0.01.

A: detection of the effect of different adenoviruses in inhibiting HeLa cells viability. HeLa cells were treated with adenoviruses at indicated MOIs for
48 hours; B: measurement of the ability of combination of ZD55-TRAIL and thioridazine in inhibiting HeLa cells viability. Hela cells were treated for
48 hours; C: observation of the morphological alteration under inverted microscope after different treatments for 48 hours. 200%; D: measurement of the
cytotoxicity of the combination of ZD55-TRAIL and thioridazine on HeLa cells by crystal violet staining. **P<0.01.

B2 ThioridazineB% &ZD55-TRAIL3 HeLaZi B 55 141458
Fig.2 Combination of thioridazine and ZD55-TRAIL showed increased cytotoxicity on HeLa cells

ZDS5-TRAIL

(A) (B)

Thioridazine

A: WE Fthioridazine, ZD55-TRATLAC#E B A 4b # HeLaZll 248 it Hoechst33342 ¢ (4,45 5L, B & ArT 0y bi /= 1) 5 RES R 1 B I, i ke
PR KRR AL, 200
A: HeLa cells were treated with thioridazine, ZD55-TRAIL or the combination for 48 hours and were stained by Hoechst33342; B: the observation of
the indicated zones in (A) at high magnification. Arrows indicated fragementated nucleic. 200%.
B3 ThioridazineB%t &ZD55-TRAILIEE HeLai X FE R R £ 4
Fig.3 Combination of thioridazine and ZDS55-TRAIL increased the occurrence of the nucleic fragmentation in HeLa cells
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El4 R4 AN ThioridazineBX 5 ZD55-TRAILIE5E HeLa )& -
Fig.4 Combination of thioridazine and ZDS55-TRAIL increased the apoptosis by flow cytometry assay

PARP

Procaspase-8

Cleaved caspase-8

| Procaspase-3

B-tubulin

El5 ThioridazineB%5ZD55-TRAILIE B AT EAMIEL
Fig.5 Combination of thioridazine and ZDS5-TRAIL
increased the activation of apoptosis

c
&
N &&”
=3
& ¢ &
& & & S
PN R W

- o = as |

B-tubulin

El6 Thioridazinef1ZD55-TRAILEAS{EH TRHAT
AXEBRIKF
Fig.6 Combination of thioridazine and ZDS5-TRAIL
decreased the level of anti-apoptotic protein XIAP

caspases i /& [ BY P& AL, 65 Ab BRAH I B WL ¢ 2
7.3 [ caspase-8 fllcaspase-3 AT A 1 i 21>
2.6 Western blott& T AT EH

3 T 3 — D 9ithioridazine f1ZD55-TRAILEX
AT A e 38 58155 S HeLadl i & AR R T2 1), AT
1 ik Western blot=E 56 ks il 1 — Le 400 72 8 1 11K
AR, 45 R R B, 1A A Hthioridazine f1ZD55-
TRAILFF BAT FEARBCl-XLIK /K 1, H 2t 2 3 F A
THUAT R AXIAPHIZRIA, 1X 0] G822 A Al
A iy A FH i) IR R (E16) o

3 it

A TR Jeg R 1 2 DR B4R 07 2 10 FH A R 0 R 4
7 B g S DRV T 7 IR ) — b 7 s, 3P S e (] B
R4 B e ) b SR R R A ER . 5
Ab, B TR R ORI, UL R #E DB R IA
AL AR, A AR AR I U ORI AR S
FH % #5ZD55-TRAIL B[ #% 41 TRAIL KL IF (11 ZD5 5% 988
JR 5, BEAT 15 S0 I PUE BT 9T, TRAILAZETNF
FIRM G 2 —, HATRGEF P08, (Al TR Z M
Jed A0 P 9 A7 A8 B KT I PUIE TR A, (S TRATLY)
I3 FH 0 A2 3R K I BR o A3 W o i, ey L
NP TR AN T ARG TRAILE 1,
98 3 T 0 e 40 PR TS 2 ) R 0 U, S AT G T
HI7 2 cisplatin ] LA 5 ZDS5-TRAILY R Pu s 7F
FHHARIES . FEA AR, AT M8 FHPURS #2995 2540)
thioridazine 5 45 7y TRAIL [{) % % J% #:ZD55-TRAIL
I 41 = S HeLadil Y

Thioridazine & — /M 7E I KA 2 4F 1 ok
TR (0 2, 3 AF R e B SLAE 5 1S 41 e 24 9
T80 IR RIS Y L L6 0 1 R T 40 B 1)
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73081, Thioridazine R 7 24 1 il 2k H 5Tk 988 1)
J¥ IR T s, NS T W AR IR AR R AR AR /NP DR,
thioridazinel® 1 1F 24 28 S () HUKS #1953 2540 4b, ik
HHEW A —FPE2i. AR TIED, BATRI
thioridazine 5 ZD55-TRAILEX H] 1] DL 14 5 2% /i HeLa
i M(Fl2), 51 B 2 (A% RS R 3 1 3 (FPARPEY 1)
(K13~5), XA — DU IR, BEA b B ]
2 AP T A XTAPHIKF(E16), 1] B4 4k
F 5 R RE PR T A3 SR R B T M A PR TR
17K

AT AR B R IR A Al I ORS00 24
YithioridazineFH %5 I IR 9§ 2 ZD55-TRAILXf HeLa4fl
AT AR SR R R AT/ FH, b B 2 40 Ak 2 5 25 Ak
T 2 BHS BT . ZD55-TRAILAE — ) i (K Hi
Jpi 7%, thioridazine ¥ & b & —Fi )il I P 2540,
H 1 & A £ i 7~ thioridazine X B i A ARG RUR (3
P & W 7), B BLEE S | ZD55-TRAIL Mithioridazine
A P ORI SR B — 2 1) W% . 3 4b, thior-
idazine/& CLYEIR IR EAE R 245 259, BARLF W
22421k, 3X Hthioridazine M1ZD55-TRAILIEE & 18 7F
I R b FE AL T AR KT REE.  BE4F, thioridazine
B AT AR T4 BRI RE ), AT Re it — D4
T Bk 48 Hlthioridazine F1ZD55-TRAILLE 1~ & £ Ji
BT IAE R o A TAEBF ST & Al H thioridazine F1
WIRIEEZDSS-TRAIL, 4 A ik (1967 S it — P
HM
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