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Abstract

AIM: To observe the effect of recombinant ad-
enovirus Ad5-pCEA-Hsp70-mediated Hsp70
gene expression on tumor growth in a rat xeno-
graft model of pancreatic cancer, and to analyze
the underlying mechanism.

METHODS: A rat xenograft model of pancreatic
cancer was established, and model animals were
randomly divided into three groups, which were
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given Ad5-pCEA-Hsp70, Ad5-control and PBS
treatment, respectively. Antitumor effect was
evaluated by comparing tumor size at differ-
ent time points among the three groups. ELISA
was used to detect the peripheral blood levels of
Hsp70 protein, INF-y, TNF-a and IL-6. HE stain-
ing was used to detect lymphocyte infiltration.
Animal spleen mononuclear cells were isolated
to determine the proportion of CD83+ cells by
flow cytometry. Cell-killing ability of spleen
lymphocytes was observed in vitro.

RESULTS: At 4, 6, and 8 weeks after treatment,
tumor volume in the Ad5-CEA-Hsp70 group
was significantly lower than that in the Ad5-con-
trol group and PBS group (724.4 mm’ + 81.6 mm’
0s 901.3 mm’  103.9 mm’, 987.5 mm”’  126.0
mm?’; 681.3 mm® + 64.9 mm® vs 1270.6 mm® +
131.6 mm®, 1 398.5 mm® + 193.0 mm?>; 648.0 mm®
+65.9 mm’ vs 1487.0 mm’ + 243.0 mm’, 1 660.0
mm® + 167.0 mm3; all P < 0.01). The levels of
Hsp70 protein and cytokines INF-y, TNF-a and
IL-6 in peripheral blood in the Ad5-pCEA-Hsp70
group were significantly higher than those in the
Ad5-control group and PBS group (all P < 0.01).
Compared to the Ad5-control group and PBS
group, Ad5-pCEA-Hsp70 group had more lym-
phocytic infiltration. The proportion of CD83+
cells in the Ad5-pCEA-Hsp70 group was signifi-
cantly higher than that in the Ad5-control group
and PBS group (10.8% + 1.3% vs 5.1% = 0.6%,
4.8% £ 0.6%; both P < 0.01). In the lymphocyte-
mediated CTL experiment, when the cell ratio
of effect: target was 1:1, there was no significant
difference in the cell killing ability among the
three groups (P > 0.05), but with the increase in
the effect: target cell ratio, the cell killing ability
in the Ad5-pCEA-Hsp70 group was significantly
increased (P < 0.05, P < 0.01).

CONCLUSION: Hsp70 gene expression medi-
ated by recombinant adenovirus Ad5-pCEA-
Hsp70 could inhibit tumor growth in a rat xeno-
graft model of pancreatic cancer via mechanisms
that are related to the promotion of dentritic cell
maturation, induction of cytokine secretion, and
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HEY: IR LR 9% & AdS-pCEA-Hsp70/5
A Hsp702 B Ak xF KRR A5 ARG & K
8% h, ST A K AAUH.

Tk EI K RIS R T AR, R
2 H34, 5 # 4T Ad5-pCEA-Hsp70. Ad5-
control A ZPBS# 4774 /7. *F LR Rl B 1] &
3LART G KN, M I ACR: BT ELISAM
7 kA 9 B ;e Hsp70% & 4% & 4a i B ¥
INF-y. TNF-a. IL-6894%; Ry B
JBHEHMHER &, MK @i ZEE L, &
B B M WP 4w e, 8 IR X gl AR AUE
CD83+&m ALyt s, S UL B ALk &, 4m B 3Tk 91 3%
et KRB 2 L0 e AR

LR 57554, 6. 8/, Ad5S-pCEA-Hsp70
20N I kAR 31 5 AdS-control28 % PBS2E4A
¥6(724.4 mm’ £+ 81.6 mm’ vs 901.3 mm’+103.9
mm’, 987.5 mm’+126.0 mm®; 681.3
mm’+64.9 mm’ vs 1270.6 mm’ =+ 131.6 mm’,
1398.5 mm’+193.0 mm’; 648.0 mm’+65.9
mm’ vs 1487.0 mm’+243.0 mm’. 1 660.0
mm’+167.0 mm’), £ 53§ LA %itF &L
(34P<0.01). Ad5-pCEA-Hsp7028.5) 4% 93
Hsp70% & Z @ A T INF-y. TNF-a. IL-6
#42H B FE 5 TAdS-controlZL##PBS4
(3P<0.01). HE# & £ 3, 5 Ad5-control4i#=
PBSZiAgtt, Ad5S-pCEA-Hsp7048 4 4% % 69k
B4 iz E . 2R AR e, AdS-pCEA-
Hsp7028 % 4% 4m g ¥ CD83+4m L b 5] B 3%
# TAd5-control£2 ZPBS48(10.8£1.3% vs
5140.6%. 4.81+0.6%; 3#P<0.01). M 2m
M-S CTLE T, Satfemitit Al : 1
B, 3R M 18 5 RS F £ F(P>0.05), 12
I % 2 e 4m Pk 49 3 e, AdS-pCEA-Hsp7028
S REAR 5 4m B0 A 4% Bk 1 LA d5-controlZA fe
PBS4EAA .34 A2(P<0.05, P<0.01).

it 4B FAdS-pCEA-Hsp704~5-49
Hsp703 B & ik 53 K R AR S 5 M AL A 64 i
I A B A AR R, FALE] 5 AR A K
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I T B, BEPNAIT O A TR T
FIT SE AL Gey7 VR 2 5 I T BT AR
K 5 25 170(heat shock protein70, Hsp70) J&:—
KIVZAFAE T2 R E AR A kAL b i B DR SF
(R0 i N R . SR SE, Hsp 70 4545 il g
I SANINEA ) AL /IN Wbt Ul b3 B e v
ZEMHC 1 29) 1, 51k M I A0 i 3 T 40 i
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15 B ) R R e Itk R IE Hsp70, AT R FE BT
JIIRT G 88 N, I AR IE H AN VE . AR
AFF I8 e A T B R e B DAY, R T A A
(ICEAJE 3 T3R5l 48 ) R Hs p 703 K (1) &
ZH MR EEAdS-pCEA-Hsp70, W 51% F 41 [l 15
o) F AEIRE A K R I A F 9 B FLAE OGP,
Shy V2P 5 T DI A B A I P A AR B At
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H AR TR 100-150 g, SPFZR, WA L rh R0
iy, i E N BRI 5 R KA
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ALT(U/L) AST(U/L) BUN(mmol/L) Cr(umol/L)
PBS 55.1+7.7 33.1+64 45+13 33.6+84
Adb-control 53.7+6.8 33.3+5.2 4.7+1.1 32.1+56
Ad5-pCEA-Hsp70 54.0+6.4 34.6+6.8 52+1.2 32.0+75

S O TR IENAEIFR L wks TR SE
Ky; SERYET24 hAAEr, B HOK. K SRBE I 4h
PRDSL-6A/C1LL S N 40 s ZHEK 29341 il
N A FARSE. DSL-6A/C14I I AE 100 mL/
L FBS{JWaymouth's MB 752/13%7%, 37 'C 50
mL/L COMF FHEiFR, BifRllih & H &5 B
%10 000 U/L. HEK2934 [ %7100 mL/L
FBSHDMEME: 7 HE AT & AL A5 5%, CEA
JA BT UK SN T HE 1) 2 IA Hs p 703 K] (1) 5 41 IR
#5Ad5-pCEA-Hsp70LL ) B #: A d5-control
ARSI = BTk A7, Hsp70 ELISAKI
Wl &Y B Stressgen’A 73 IL-6. TNF-of1IFN-y
ELIS AR F W ABD A #]; FITCHRILH
CD83Ji1k MeBioscience’/A 7] = ih; Cytotox96
Non-Radioactive Cytotoxicity Assayiifll &
K LA 53 2544 4 Promega 2y \ 7 .

1.2 7%

1.2.1 MR FG Y 3 Foif LM 2. LUF A
Jii 1 AdS-pCEA-Hsp70 LA S ) i 2 AdS-control
I3 G HEK 293 40 i, e 350 4% 40 i e 52 14k
Rl LR O BE, 40 B G 3R R L )
(TCDS07E)M 72 75 #5315, 15 2 5521 93 2 AdS-
pCEA-Hsp70[1ii & 42.5X 10" PFU/mL, %}
Ji 1 AdS-controlff¥# % 422X 10" PFU/mL, #
T-80 CUKA T ORAF £ .

1.2.2 K RMESE BT A Mg AL AL 0 3 =
55 9% K B BE B 4N MU KR DSL-6A/C 1, WS B2 Ab T X6t
KA KA 40, VAL AN ik 42,5 X 107/mL,
B R N5X10°(0.2 mL) 40 JE R FLewis K
BT, f5 R FRRIRTE G, VIR AR, Jf
KRR BT 1 mm’ Pk, BeRf FLewis KK
R B 20O S A I K R R AR KA
B, CAIWE AR A5 RO 80 A 1 K AR R A, JE ik
axX b2(ah K42, bR R T EL RS AR R (K /N
1.2.3 T HFAIS-pCEA-Hsp703+ X Sk
M BT AL AR FIAER: FERRE B
J%Z150-70 mm’ B I, BEHLE K B2 PBS
2. Ad5-pCEA-Hsp70% LAz Ad5-control4,

www.wjgnet.com

HIL8 By, HrPPBSALY N W ESTPBS 100
uL, 17%/2 d, L5317k, Ad5-pCEA-Hsp7041
N NVESAT100 pL PB S HE 4 50 REA d5-
pCEA-Hsp70 5X10°PFU, 1¥X/2 d, 3L 5+37%.
Ad5-controlZH J R NS 1100 uL PBSIT)
40 IR 7 Ad5-control 5X 10° PFU, 1¥k/2 d, 3t
T3, A 2 00U S A 978 K BT B T 9 T 2R
KAB WL, PR AR, TVAIT 5 45 8 A LL3% %,
B L 22 A0 052 M 3 S JBR T 25 2 S 36 3 ), JE et
JEHIL J5 AL BB S, 53 BT v 55 T IR Hs p 704
AT S 1 H I K S s B2 1 % AR 2B K IR AR G
GINGER
1.2.4 &eF PHsp70E a4 ER R MHET
TGF-B. INF-y. IL-6894-% 69l & B4 5z
¥ Zh W (R0, R FHELTS AR 5 A8 00 A1 J# ifi
Hsp704 A UL 4 A TGF-B. INF-y. IL-6
()2, FARD B2 W] B T 8R4
1.2.5 e CD83+4m i bt a4 Al TG L LK
B ST, )% R 40 0 P 4 P 2, N FITCHR
W CD83HUARIE F i, Vi = 4l J A A7 48 I
CD8&3-+41 Jffa Lt 3.
1.2.6 JRak &t -5 69 CTL & Pkl /3 B 52
56 2900 1) JL U 90 L 0, ALK 2L 40 i A R
HH(E)~ LAK BB IR 41 fiD SL-6A/C1 24 #E4H
HE(T), N FLIR I & (LD H) B T80 K C TL
[13E I, RHPromega’s 7] ff)Cytotox96 Non-
Radioactive Cytotoxicity Assayifif)fr, AL IE
Feuil BT HRAE. AR = (LI HAME-
RN 2 B 18 R PR TRUALA M-S 20 e 19 R R T A A
{ED)/CHE 41 B 5 OB T4 {E-#E 41 i 5 R R 4l
A1) X 100%.
1.2.7 T4 Im A2 E 3 K BT B ik e o
K B8 S HITACHI-7150% E ) 44020 B4
M5E % B P & R AL B (AST),
WNRIRAIL L BBHALT). JREZBUN)LLLIL
BF(Cr) 5 &

it F A LYk Dimean + SDE R, K
FeR 0 5 07 220 BT AT el 40T, 7 ZEANSF R

Ren % i it &
e I
Hsp70%& B F A
B MG tm P, AR
5 VeI A LR
b 9 2@ B 6 ) B,
B Hsp70, #%
BN I8 &5 k8
CTLR E.



18 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THSRAE ALY 20121888 £20% £15
WA # 5 5 20007 - PBS b A 8000
KR VAR -+ Ad5-control bd
A#EAK, RIACEA —= Ad5-pCEA-Hsp70
AW BT 44 1500 6000 T
Hsp70%& B, T >
DRI AD Y g bd [ﬁ
JRAT A6 KL 2y 000 1 7 4000
Hsp70, M £ 4% F‘;E g
EME IR, &
0 0] W IR R A5 ML S0l £
R K, il 20001
s 2 A OB 4w iR —
o 0 4 6 8 10 0
B R k) PBS Ad5-control  Ad5-pCEA-Hsp70
B 30001 — pps
B 1 RSN SNHOBRFA AR TS g0 A o0 o
EEHEACHNEIWERD. P<0.01 v5 Ad5—controlZfl; “P<0.01 vs PBSZL. pLEATSP
FHRRFRS S, BT £ 340K HISPSS11.048 v 4Kk £
AT W7, P<O.0SEK /R E A G = X
2 B8
2.1 BsmAAF 09 Hsp 704k B A4 KR I

J R T AALG AR AE A V6T G M4 6.
84, Ad5-pCEA-Hsp704 g 4 F K 4 5] Ky
724.4 mm’+81.6 mm’, 681.3 mm’+64.9 mm’,
648.0 mm’+65.9 mm’, 4> % 5Ad5-control4l
(901.3 mm’+103.9 mm’. 1270.6 mm’+131.6
mm’. 1487.0 mm’+243.0 mm’) X PBS#1(987.5
mm’+126.0 mm’. 1398.5 mm’+193.0 mm’.
1 660.0 mm’ +167.0 mm A Ltt, % 7 LA 45t
255 (P<0.01). TjAd5-control4] 5PBSZIAMLL,
BN ) 3 To g2 2 (K1),

2.2 £k PHsp70%& & VA& 2 B FINF-y.
TNF-o. IL-64Z 80 E Ad5-pCEA-Hsp7041
YA A M Hsp708 & & 45 718.4+1 076.3
ng/L, 5Ad5-control4i(1 034.8 ng/L+154.1 ng/
L) PBS#1(875.6 ng/L+174.4 ng/L)AItt, %5
BA G5 L (P<0.01). Ad5-pCEA-Hsp7041
YA A 5 4B K INF-y. TNF-a. 1L-6
5 527 4 193.9 ng/L£8.0 ng/L. 534.8 ng/
L+82.71 ng/L. 2195.8 ng/L+414.4 ng/L, 45|
5 Ad5-control41(139.0+16.4. 220.8+28.1.
452.84+81.8) ng/L&PBS41(144.3+24.6,
192.5+39.5, 382.3+54.9) ng/LAILL, =53 HA
G2t X (P<0.01, [K2).

2.3 #MBHES & Ad5-pCEA-Hsp7041 7] WA
B2 4l SR SEAT Ik B 4 i =31, 170 Ad5S-control £
PB SZHAX WL /b sl o L WY S S B X Rk 22 4 i
BAE(E3).

2.4 Ji2m e o CD83+4m iz Yo sl AdS-pCEA-Hsp70

TNF-a IL-6

INF-y

2 BEFHYMBEDHsp70BBARMBEFINF-y,
TNF-a, IL-6BISSMTE. A: Hsp70%5 & BAOIIGE; B: 40
[AFINF-y. TNF-a. IL-60I&EIE. P<0.01 vs Ad5—
controlZH; “P<0.01 vs PBSZH.

Z1CDS83+41 M b6 410.8% £1.3%, L AdS-
control41(5.1% =+ 0.6%) % PBS41(4.8% 1 0.6%)AH
bb, 22 5% B Ge ik 2455 L(P<0.01); 1 AdS-control
A 5PBSAAHLL, WIJCS it 2% 2 5 (K1 4).

2.5 Mk e m BT A8 CTL AT 304N i
Leoht ey, 3 gt e, 1
B 5 A5CHE A J LE PR 48 0, AdS-pCEA-Hsp7041
K1 Z:40i fiE 18 Ad5-control 41 FIPB SZH W 2 B4
(P<0.05, P<0.01); 1fj Ad5-control HIPBSZ 2 [#] Ui
JCH 2 7= (E5).

2.6 25 ALT. AST. BUNAACTN Z %415
Y2 I IfLE P ALT. AST. BUNPAKCriY TG &
FEZERERD.

3L

Ji R A8 R A e Rl R, ER T e A e 1 S o
PEFNIED Z FEPE, 0 B R b stk B 5 Feoe 1
FE Ty B AR S 38 DR P 5 o8, kg T
PR Gee RGN, 3R 52, dn ] 54 58
iR 0 S 32 D, A AL A X PR 1 fh 32 A

PE 2 s 3 5 104 Bh 20 7 2 5 Il L JsUBR K
TCANAR B, 8 o R ST R RS RN S e S,
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500 AR, VAR
JHHFA-FHspT70%
4007 E];E@iié, _EJ—X%
KR LT MR
M0y &K
300+ oW 6 30 ) A
0 A, AR5
200 4.93% A RH Y, K
B R 66
100 JR AL B R 4R 4
TRt A A 5
0 T T T T T l}ﬁ"ﬁﬁ%
0 10° 10° 10° 10°
FL2-A: cd83 FITC-A
B
400+
300
200 5.16%
100
0 T T T T T
0 10° 10° 10* 10°
FL2-A: cd83 FITC-A
c
400+
300
200 10.7%
3 BBEEHERE(x100). A: PBSALIL b EHE g 1007
#21H; B: Ad5—controlZl (N L/ DEMKE AR, C: Ad5—
pCEA—Hsp70é’HﬂJ|_|L‘§§%ME?EHH@&(I‘Q 0 T T T T T
0 102 10° 10° 10°
FL2-A: cd83 FITC-A
i Hoal e P s ik oy T e Rt sk D 15
TN, Rl e gl e TN MY, TR HL bd
AATRIBT IR e S M S g8 S N O BRI T A - 1
R, LY EAdS-pCEA-Hsp 09T R, & O
T R R A RS AR 1 A K A B S TR o %
fifHl; SPBSLLART OB AL, v LRRe 2 | - -
JI Ik O AT S BRI CTLIS Ik, R e ©
Z Wk 4N YR, R B Hsp 70415 S T41 %)
N L R3S () S
H?)@?ﬁﬂﬂﬂﬂ'}m{ﬁﬁ%qj Eﬁigmﬁ;ﬁa‘ 0 PBS Ad5-control  Ad5-pCEA-Hsp70
R A 41 o DR 7= A B AN [R) R0 2B 400 2 Th RE I
4RIV IR AREECPCD83+AREELEERY. A: PBSA;

AN, FUFETham M = 2255 A Th 1R Th2 9 K28,
Th140 3/~ 4 1FN-y. TNF-BFIIL-2, 2540 /iy
G g ] N5 T Th2 40 g 7= A 1L-4. 1L-5.

IL-10HIIL-13, Z 5B F R )N, Hlik
(TR N, EEARSETh 2K 40 e I 7 1 4
FH. IR B AR Th2 2R 4 IR 1~ 22 4k T 3k
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B: Ad5—control?; C: Ad5—pCEA—Hsp702H; D: &4HEICD83+
AL BIIELER. "P<0.01 vs Ad5—controlZH; *P<0.01 vs PBSZH.

A, Gre RN 52, A IR 68 A T )
WLz —. A, Thl/Th2 288840 i PR 1~ 22 [a) ) 7
6] IihgRa i AT BB 2, Todry k&5
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mAEAn S0 pes o AL AR A I, LABRTH5 A FHspT0
KA R ik AR B #T —= Ad5-control

H, ke, 4
WEAH, LA — %
A FEL, AL
R A8 AL BT 5T B A
THAEHHE

— 40 —# Ad5-pCEA-Hsp70

< bd
K 30r
Xfﬁ
= 201
NN

10r

1:1 5:1 20:1 100:1
[zl i)

B 5 FEDWBRBKEDBETNSHCTLEER. 'P<0.05,
°P<0.01 vs Ad5—controlZH; “P<0.01 vs PBSZH.

W I, Hsp70FKIA v LUETA e . B WR 4 i
B SR 4 il (dendritic cells, DC)¥IE g 41 47,
7 Th140 M~ L 40 e PITFN-y. TNF-a.. FIIL-
12, EifThnas T T4 M-S 10 R S is. B sk
55 CUUE B, R S IR YT H s p 70X 4 988 /1N f Th1 Y
S DA77 WA R THVE L, 6T 5 T B
A YRR R BRI Gl N AT ST
W], EYI IR EEAAS-pCEA-Hsp70 0] 4 Jinfap
K AR TFN=y. TNF-ouff55 5, 000K L%
AR A

DC H i & 01 AR P T e 5 5 1) Bt Jd i
LANML(APC), ZH R 0 L AL BRI
TR, BRI IR R, HDCHIE T
A G, U ARECTLA T8 s N, EFLIA
R T J g R o FE LA P,
FFW, CD83E R IAD CHTHEA I br &2 107,
RouardZ® VR I, {EDCH; 7 H A %IACDS3
oy, BAT D Co b I 4 R IECD83 7 F,
WP BN 3800 T 40 0 T 6 i . Fh T R AR
DCHMILAK 2L, MWITASREREAT A B P £
B, BAETH ML T RRIRE, FEWUAM
TR GE NS i 53 4 BT B, e i oRg S 5 i 52 S
Rz —2 AT FT R B, I FH o 40 5 2
Ad5-pCEA-Hsp70i697 )i, farf# K /EHsp705>
WA [N, 40 O C D83 47 A 1 i, 2 W
Hsp707E 1% D CRlitud 2 i R #45 EEE MR H.
KuppnerZ:P R I, ALK Hsp70 0] D CI ik
A, W INICD40. CD86. CD83%% /7 T4 iA,
SRD C IO P S T 2 4 B A BE ), 1 R
YHSCTOENARE VS T D Cs 3 M (1) 202 DL K Ty
REMH R, ChenZEP RN, FhAd bR 4i ffw fr
A Hsp70, Eid HDCE I TLRAZ AR L 5 )5,
AR HED CI1 i Ak 2 Rr 4 i, I wl 3%
IL-2+ IFN-y. TNF-oZ5 40 i K7 (1) 5336

BEDRE 1) FaA, AT R BRI 9 s s AR )
A AR TR I AR L, HEAL S (e e Tk
R E . DCIIEA L ZIFN-y. TNF-a %4
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