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WE  BRAE AINF-xB/ 4T 3745y @ # A B (parthenolide, PTL)A=4% > TRAIL 9 %558 A%
42 ZD55-TRAILJEAR S| 745 APT 9% 40 bk Hep3B, vATRAE P4 B R 69 523877 30, & 58 ) Adeasy &
%t 8, K ZD55-TRAILY 2; 40 5 FIMTT. 4 b % #=Hoechst33342 % X % &, 5 5546 M ZD55-TRAIL.
ZD55-TRAILA=PTLER&~E ) 5 AT & 48 f Ak Hep3B A= iE % AT 48 JQSG-7701 8938 g8 3p HI1E A . 4R
#8A: 10 MOI ZD55-TRAILEX&-PTLA 2272 h/&, Hep3B @ it ) 75 7% FAL A 44%, 1257 QSG-7701 £m fie,
T8 B AR5 ; 710 MOI#9ZD55-TRAILF=PTL 43 - 3k 4L 32 /5 bm i A5 7% 2 A 70%F266%; 25 dh % 52
B> A Hoechst33342 % &, 45 % & 90 B4 A 4L 28 20 69 Hep3B4a L B T 45 42 & A0 B 8. 598 M 9% A ZD55-
TRAILFEE-PTLAARS 3 A% 40 i Hep3BEL A T 2 449 45 4, Mt QSG-7701 48 it 78R 22 &)V A .
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Enhancement of the Growth Inhibiting Effect to Liver Tumor Cell
Hep3B by Combining Parthenolide with ZD55-TRAIL
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Abstract This study aimed at studying the anti-tumor effect in hepatocarcinoma cell Hep3B cells by combin-
ing parthenolide (PTL) with ZD55-TRAIL. The experiment was constructed oncolytic adenovirus ZD55-TRAIL by
Adeasy systerm. Then MTT, crystal violet and Hoechst33342 staining assay were used to assess the growth inhibition
effects of single or combination therapy on liver tumor cell Hep3B and human normal cell QSG-7701. The results
showed that 10 MOI ZD55-TRAIL combining with PTL treated for 72 h, Hep3B cells’ survival rate is only 44%, and
no significant damage to the QSG-7701 cells, while in ZD55-TRAIL and PTL 10 MOI separately treated cells, the
survival rate is 70% and 66%, respectively. The crystal violet and Hoechst33342 staining results showed that the com-
bined treatment group Hep3B apoptotic features more obviously. Oncolytic adenovirus ZD55-TRAIL joint PTL had
significant destruction in vitro on hepatoma cells Hep3B, but no significant side effects to QSG-7701 cells.
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H A7 6 7 a8 B 7R, (5 R R S 1
S 005 7 (R VAR I 75 ) i A B i R R — 5 B
i J7 (targeting gene-viro-therapy) & W& S & [K %5
BRI A B ZE IR VR T T OR TR . 1A
TRAIL(TNF-related apoptosis-inducing ligand) Z&
[ 7% 989 JI %5 T ZDS5-TRAIL g ¥ 7 i 583 ¥ 97 o
T H R 1 20Re, (2 AG A > 40 e % TRAIL .
(Rl R AR 52, J0 A& — 6 vy B 50 e 1 i 9 4 Jik Jig
9 23 7= A R ZU ) TRAILTiR 52 MEU-4, DRt dan £ 1 5
Jie 96 5 DALV 7 B 280 R BN 1k DRV T A 9T B L ]
i

/IN 14§ N S (parthenolide, PTL)/2 — Ff 4l K 4R
(R 5 2 ki A 9 B S B, 1648 b B T80T =k
JAPL AORE R KB M T R HHRGE TR H, PTL
B & — % ok, o] DU S MR ge i . 8
FEW, A UE4E % B, PTLJE T &% % 5% [l FNF-
kB(nuclear factor kappa B){I il 1], 7T @ i 4 5 14 1)
T B e 526 4 ()3 1T 51 % e e 4 B R R T
1A Sk 4R, PTLZ 8 i #7 i DNA 5 NF-«B
N AG 5 ¥ T 5 i 3 0TS 7 3(signal transducer and
activator of transcription 3, STAT3)45 4, MK T
A 2257 32 JF WOE B U (mitogen-activated protein
kinase, MAPK)) 3 4 A S 1 S 1 7= AR 00 JF e 24
SRR T

Ji IR (1) 22 5k D] T3 A AR 1 £ 45 B — 24 4 (1) 42 o
MARFFAHAE, HARGE S MEREE R, E—FS
6 % )47 1) 5 REL B P 2 3 S At 36 3% PR AR
I, 25 — B2 M at e i # st e T
PTLC & IT 259006 97 s e A IR 212, (H
A4 IR WPTLEL & ¥ J8 % 75 ZD55-TRAILIR I 7
JH-Je BT o« MR FE T AR R 2 TR P e A i A A
(1722 Ak, A% S 36 40 DA 98 200 M Ak Hep3B A F 72 %)
R, WEAE INF-xB/IN 73 5 4 il 57 AP TLIER & 45 417
TRAILTY) 5 968 IR 993 2 ZD55-TRAILXS A 48 4H fifd 2E
K52, DLIHIA 31 5 5 2 40 ) b g 20 AR K H
(o A S50 DAy ik 1) A 1) k(R -5 BB S 10T 24
W) ) SR W BRI T 22 (1) S0 A AN B O R A, A
SRR TT T SR (1) SR

1 MR575E%
1.1 ##
N 95 20 i Mk Hep3B.  Jii #ipCA13-TRAILFA

pSDSS N A I R 47, 3577 ZEDMEM. ik & (i Iy
HGibcos Fl; a4 ML W HPAA A H; — F AL AR
(DMSO). Hoechst33342% T2 [T H 3 4 %1
WE(MTT). /% N BS(PTL)YY I H Sigma /s &; 45
i 28 Ye kL 5 Ameresco s 7] ; Effectene% 4 i 771 1
H Qiagen’ m; [R i 4 P9 V) ¥ H Fermentas 2 )
SW-CI-1FBJ# 4 & (75N 14k B 25 H B A7), DK-8D
B H R R KA (B — R A IR A |]), XDS-1B
15 5 A=) B A5 (OLYMPAS A &), BCD-2770K A (1
75 4 28 ] HRL A8 A BR 2 \), M-2800%% #1173 0606 i
(HITACHIA ).

51 9%t K H Primer 50801, 514906 % H: A
WP i Fg e iR M EAR A R AR 7 57 sk
06 % 52 K H I TRAIL S W) ¥ 51 N: Forward: 5'-CGT
GGA TAG CGG TTT GAC TC-3'; Reverse: 5'-TGA
ATG CCC ACT CCT TGA TG-3"; B # % 5€ 519541
N: Forward: 5-CAA AGG TGG CAC TTA GGC-3';
Reverse: 5'-AGG AAC AGC GGG TCA GTA-3',

1.2 753

1.2.1 F4)7 #5pZD55-TRAIL#G M & Bgl 11
Y1 B RipCA13-TRAIL, #| [F1 i1 411 bp H 19 2%
W5, ENTRAILEE N 32745 HE; Bgl TG V) Jii BipSD55, F
JB 151 Wi I #1 I pSD55% 44 FHLigation high ver.2:
TRAILZR TEHE 5pSDSSH AR T £z, K & 8 7= i ik
F) &K 2 ADHSaH, i 1%k B ) %5 € 15 2 ) H A ZF R
J5i #ipSD55-TRAIL; FH Pme 1fif§ 1)) £& 1 1k pSD55-
TRAIL, #AJ5 B Ho 4 N 852 A5 pAdBasy-BIS 1831,
3 #)pZD55-TRAIL; FMIu 1EFIY]0 % 5 &4 ok
pZD55-TRAIL, Mlu 1% ¢ J& P 3k HFH 4 o [ o bor i
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Pac 1#£37 °C7K ¥4 hif§ YlpZD55-TRAIL LA 55 31
LRk, R B R TIBR B A T R RIS T
4, R B 8 e FL & 1) K ity B 8 7 4 LU 2K
J& BI AT 55 YeHEK 29341 i, 40 i i Y 4% I Effectene i
FIVEIA AT, 12 WG a2 mLT R IR, S5 )a
HEK29340 fs 4k £ 5% 5% F37 °C. 5% CO% M4 T, H
2 IR R B

123 MTT#Eanmipigsa BUTEEK I
Hep3B. QSG-77014H A, #2 # T-96FL 1%, 1x10Y/4L,
12 hjE AT, 5, 10, 15 pmol/L PTLEL A5, 10, 20, 40
MOI ZD55-TRAIL, &N FE %6447 L, A
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FEHH, 1637 °Cy 5% COZ A% T 737459724, 48, 72 h
Ja 31 i, BEFLIIA20 pLIMTT(S mg/mL)¥Ai#, 37 °C
¥ E 4 h, N FFER_ETE, 150 uL DMSO/AL, £ 4%
IR FARHE 7 %10 min 5 H AR {CI490 nmAbW (S
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I
1.2.4 Hoechst33342 % &, 3% 5t 2 fikdr T A 2w i 7
A BUSHUAE KW Hep3 B4R M, 421105413
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ST AITEREFR12, 24, 36, 48 h), FiHoechst33342/1 A
R g%k, SEFLIN A\ Hoechst33342(1 mg/mL)4<k}5 uL,
37 °CHEE % &30 min, 76 BB T W% 40 il (1) %
AN
125 #dgfestimmpdatr BUEE
KA Hep3 B4 fifd, 1 %% %5 B2 N 1x10°7/FL 4% Fh 724
FUMR . U5 BE BE #£12 his, I AN10 pmol/L PTLEL/F
ZD55-TRAIL(S, 10, 20, 40 MOI), 4k£:557796 h)5 7+
B IR, PBSYE— K, AL IN10% [ H EES00 L[
SE30 sk, W2 I, IHN250 pLgh & 5 e (2%
S5 RIET20% F ), =R G tt30 min, F H RK¥E
EZRGGR, MBRILR
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F Bgl T1HA. il YIpCA13-TRAILJF A, % Jiz [ Wi
1 411 bp K/N 255, RIS HCMVJE 37 FISV40 2
U [ TRAILZ 15 HE(1A), Bgl 115 i ]pSD55, 1)
2 ] W A 18 45, BT A DNA(E1B). K PA LT3
TRAILF 1A HE 5pSD554 % 2 Wi 3% ¥ 5 %% fLDH50,
75 3 5 41 R pSDS5-TRAIL, J B FH Bgl 1),
Al L1 411 bpAl8 637 bplt) 2k (K1C), %€ IE# 1
JF KL 2 Pme 126K, 7552 &5 pAdEasy-BJ5183H [F]
VR EHH I M TV 25, WUk 2 7RpZD55-TRAIL
TR R (EID), ¥ % IER 477 1k
F T RecA. EndAE T FIDHS o Bk 3748, Miu 15
Y14 € IEM(EIE) F T
22 RENEE. TR

Fi Pac 126 14 AL 5 41 )i kipZD55-TRAILJG % %
HEK29341/ig, fe4i i B =BT J5, PhEU =B Ny
18 5 i H 5 B A R ZH, PCRY™ 3 J5 35 0 8 i Hh vk
o HEim . 24 3EA BIERTRAIL(E2A), 1+
a1 27F ¥ 0657 bp i A 1 4kt (KI2B), 1t BH 7 5
FHRS), HEIBSSkDasE R, NAREF &AL, FE
il 272 I ) B 4 B 5 ZD55-TRAIL . i BE 7E
HEK293 41 g s K S 438 )5, MK HECsCIE B 1 5 1250
EAAL I B, K P TCID5 032 58 75 750

C) M1 2 3 4 M

Bl ZLHFRIpZDSS-TRAILMHE R K E
Fig.1 The construction and identification of recombinant plasmid of pZD55-TRAIL
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Fig.2 Indentification of recombinant adenovirus ZD55-TRAIL by PCR
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A: SR HAE N, 5, 10, 15 pmol/LIFPTLALIE24, 48, 72 h/m Hep3BANMINAE g 2 M 2k, B: 237l H % 5, 10, 20, 40 MOIMZD55-TRAILAL#E
24, 48, 72 hJi Hep3 BN [ A7% ZE 1 £8; C: 10 pmol/L PTL. 10 MOI ZD55. 10 MOI ZD55-TRAIL. 10 pmol/L PTL+10 MOI ZD55-TRAILY Fi
T HIAL 24, 48, 72, 96 hjFHep3BANMI A7 % F Hi£k; D: 10 pmol/L PTL. 10 MOI ZD55. 10 MOI ZD55-TRAIL. 10 pmol/L PTL+10 MOI
ZD55-TRAILPUF 75753 B AL #E24, 48, 72 , 96 hJF QSG-770 14 i fr A7 35 2 ih £k .

A: Hep3B cells were treated with PTL at concentrations of 1, 5, 10, 15 umol/L after 24, 48, 72 h; B: Hep3B cells were treated with ZD55-TRAIL
at concentrations of 5, 10, 20, 40 MOI after 24, 48, 72 h; C: Hep3B cells were treated with 10 pmol/L PTL, 10 MOI ZD55, 10 MOI ZD55-TRAIL,
10 pmol/L PTL+10 MOI ZD55-TRAIL respectively after 24, 48, 72, 96 h; D: QSG-7701 cells were treated with 10 pmol/L PTL, 10 MOI ZD5S5,
10 MOI ZD55-TRAIL, 10 pmol/L PTL+10 MOI ZD55-TRAIL respectively after 24, 48, 72, 96 h.

El3 MTTS 4R EER
Fig.3 Cell viability tested by MTT assay
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72 hfE, MTTSE 56 46 I 248 i A7 7% 28, 45 3R 4 H
10 pmol/LIJPTLAT10 MOIfZD55-TRAIL 43 5 &b #
RET72 hiE, HARE 5 5 N66%M170%, T — & Ik

& Ak PR Hep3B4H 72 h, 17 1% Z AN H44%, BEIPTLEL
£ ZD55-TRAILX Hep3B4H il 1) 25475 138 5% 1 26%
HeAh, N T ERAB G A A R REIE, £H X
PTLAIZD55-TRAILEX & 4k B 1 ¥ JH JIF 48 fLQSG-
7701 72 h, 45 FEAIE B 6 1E R AT 40 ) B PR D,
R85 10 umol/L PTLAT10 MOI ZD55-TRAILAES
A U A RO AN 22 A (BE13)
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Fig.4 Morphological changes observed by fluorescence microscope
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FH G 4 PR Y 38 1 2O B o B R, R HOR A b 3
48 h /%72 hfm, 24 M1 2 53 51l 46.57%H160.25%,
Hep3B i JIE B i 52 5, (H I 7 4l iR R F 46 /. i
WEIR 45 B PRSI 2 VR T Y S R R 3 AR (4 A
FIE4C).

Hoechst33342 4% 4 % )t W 7 8 N M %PTL.
ZD55-TRAIL & Bk & 4 HE 241 43 51l /5 1 T Hep3B4H i
12, 24, 36, 48 hif M T2 RN, X FEZH 41 i A% et
B8], Tk NESHG, iAbFE Y e 25

\\)

&

o
4
o\q)Q

R B 4 BRI, FAA AR R A T/ B,
PTLAIZD55-TRAILEX £ &b B 2H 7£48 hit 4H g (1) 417
H1% 60.54%, HRALFEZHPTLAIZDSS5-TRAILKI4H
JL 3041 28 23 1) H25.98% 30.4%, BH B EMEER
(P<0.05)(E4BF1E4D).
25 FREEACESNMEREADLEEX
Hep3BZHfRHY S H1ER

4% 5 FIPTL. ZD55-TRAIL X B & 4 4F H T
Hep3B4H 196 i, 45 fn 5 e (b AT 20 i, K ILEK

E5 EREFESTMEEYE
Fig.5 Cytotoxicity detected by crystal violet staining
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T d R A KB H 1, 124 2 24 I 8
P 10 iR B DR R 97 TE 78 EAT I AR BG4, 3L
HH T8 T SR DR G R SR BB IR 1A DGR 15 T
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TNFZ &, AR PS5 A ) i 3380 1 4 M =% 1,
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BTV RS sk, AT B K AR S M 5 R 4t
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AF 52 Fri 900 40 K B 2 00 T 2 DR RO ML )l o ek e 24540
TRT IR B

PTL & M2 FBHE ) s 2 B — B F i 4 P B 4k
HHI(E6), B FT RIS 13 P9 TG LA 5k i P s
TP, P AAR S 22 Fof e R 24 e 9% A= K 1Y 5 I 15
S TR A FE TS R . FLARE . R R .
XA PR AT REACH T PTL S AL )32 A4 i
=5, I WINF-xBFISTAT3 /S HI{E S0P, H—
J5 T A5 3 N AR, 32 S PR AR ROS/K P 4
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Fig.6 Structure of parthenolide
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