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[ Abstract] Objective To investigate whether chronic stress has an effect on the anti-tumor effect of en-
dostatin recombinant adenovirus (Ad-hE). Methods Mice were subcutaneously inoculated with lung cancer
cells (LL1./2) which treated with Ad-hE, chronic restraint stress, and p-adrenergic receptor (B-AR) blocker
propranolol. Tumor volume was observed and analyzed. The serum vascular endothelial growth factor (VEGF)
level was measured in mice,and the level of vascular endothelial cells in tumor tissues was detected. L1./2 cells
were treated with norepinephrine (NE) or propranolol in vitro to detect the expression of VEGF and the ex-
pression of hypoxia-inducible factor-la (HIF-1@) in the cell supernatant. Results The tumor volume, tumor
weight, VEGF in serum and vessel density in tumor tissues of mice after receiving both chronic restraint stress
and Ad-hE were (2 513. 024357, 78)mm?®, (0. 69840. 130)g, (195. 0£17. 7)ng/mL and 72. 33+6. 20, respec-
tively. However, the results of mice which only received Ad-hE were (207. 65 £ 35. 00) mm® (P <C0. 01),
(0.114+0.03)g (P<C0.01),(70.00=£5. 70)ng/mlL (P<C0.01) and 1142 (P<C0. 01),respectively, the differ-
ences between two groups were statistically significant. NE induced secretion of VEGF and up-regulated the
expression of HIF-1q in LL/2 cells in vitro. In addition, propranolol could block the effect above which induced
by chronic restraint stress and NE. Conclusion Chronic stress may attenuate the anti-tumor efficacy of Ad-hE
through the B-AR/HIF-1a/VEGF signaling pathway.
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duced factor-1a, HIF-1q) | Ifil 45 W 2 & K A T (vascu-
lar endothelial growth factor, VEGF) . [ 40 il /i &=-8
(interleukin-8,11.-8) 4 K 7 & 3K . {1k i J%d 387 A= 1048
e R ZE T RS 2 LT NE i axX B85 07 7T DL B-AR
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1 #R5FE

1.1 #E DMEM K55 M4 1 7% 1 B Hyclone
23 a]sNE I [ 26 [ Sigma-Aldrich 24 5] 5 3% 2% 1% /K 1l
H Enzo 28 Al % bt R HIF-la bt R CD31 HLik1H B
% [H Cell Signaling 23w s BRAR i 246 ) B C(HRP) 3
WWHFEP R W EH P ESFEMHEARARA A
ELISA 50 & W B R84 W) B BR 2 v 5 vk 7R U
AR COCT) I A Fi 1 Leica 24 H] .

1.2 ik
1.2.1 40k 3e K Ab¥ /R Lewis i@ i LL/2

KT & 102 54 36 9 DMEM 5% 4 85 35 3, F
37 °C.50% CO, EHh %, HMIIC G A 70 ~
80 Y0 2c 47 B HE A7 4l Jf A% AR, 97 HE L & 5 X 10° /L%
LL/240 a8 F 75 LAk . F 37 'C.5% CO, 756 i
FERUR SO R - =g DN N R A D S R E TS
FER A I E i DMEM B fif B 5% 3k, FLO &
AR, WH W FE A MR 3R B W R R T
DMEM 5 3% 5L LR 434 ACHH Bz 38 390 5 43 0] Ak 2
B H M (1) B2l 40 o 3% 5% 3L (Control 2H); (2) 10
pmol/L NE(NE 41);(3) 10 pmol/L % Z5#% /K (Prop
) (4) 10 pmol/L NE + 10 pmol/L & %% i /K
(NE+Prop #41) . &% Z89& KRAE M A NE Hi 1 /N i
AL SR 2 mL, AbFE 48 h JE U
M b 35 . AT ELISA R, 2B M & A T
Western blot £ .

1.2.2 HIF-la AN 404 FiRAPE 48 h )5
Fr2% b WO 4 R R F1 . Nanodrop # 331 i 43 566
JEE VD R B G AT T b R R - SR O T
JHe 8 I L K (SDS-PAGE) 43 5 Ji 18] A il i 2% B 15 A
SREEE S5 B2 A SDS-PAGE ¥k 45 58 - % i 7 i A
AR S o 7 JEC AR 181 Ji5 R Hh B o e JE AR BB I #EL Uk
G2 0P A A A B T HE T LK. WRER S 80V
HLPK MR T IR oy B i RS L RO 120 VLR H B
EfEIE k. WA BENEARBEERMK R
(PVDF) Jl5t % 5, i 4528 100 V90 min, 5% i g 4
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W E 1 A bi B HIF-1o ik 4 CIBE k. 452
K TBST Wk ka5 - W E FEPiR =0 2 h, FiK
FH TBST W44 . AL 2 KOt B W - B+
b2 B G RAR U B, M8 NE K 34 28 9% /5 X6 41 il
HIF-1a B MR,

1.2.3  fap 83 /0N BRI M o 28 07 85 780 1 At ST B J3
K FH4~6 JE M B C57BL/6, 504 [ P4 1] K 2% 42 7 52
B shyy ot . AHEGT o sl ) 2 5 5 o AV B B sh
SEHG A B AT L A O T /0N BS54 38 7 A I DY
JIR2:Sh P40 BE 22 61 2 sh AR B 2% R0 . 5 35 b iy
LL/2 4 B 28 BRI Ak 2500 J5 » FH G I 35 5 5% 2 1 4%
2 a2V PR R Ry 52X 10° /mL ¥ 100 L 4 il
WM F/ANRA M HE T . /AR T &4
RN NS AL B 5 HAr iz (1) Ad-hE 897
(Ad-hE 41);(2) Ad-hE &4 18 2 4 )% 3 (Ad-hE+
Res £1) 5 (3) Ad-hE B4 B-AR FH W #3528 % /K (Ad-
hE-+Prop #1) ; (4) Ad-hE B¢ & 18 PF o8 4 5 35 K 3 28
1% R BT (Ad-hE + Prop + Res #H)., Ad-hE | & N
1X10°/PFU, J& i bk 78 5 . 18 o o 28 py 33 7 288 /)
FUE @ FARAE T 3 il rF A SRk % g, 5K
2 h, HEZIE KA BB K 1 pmol /100 g, I8 s 1
SR LA 2 D) I Y 1 A A A R Wl R R 2% i (PBS)
B 3 RAEbR R ROC 5% BT g K42 R 42, 11530
JEAR (mm®) =K A2 X A7 X0.52, 21 d J5 R/
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DA &1 B A e L1 8 AR 2 A
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min, PESRIBEN 5 WG ALY F ik, 37 C
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Ub ] R D IR AT
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MLl £ 2 5 pm JE VKR Y) R R A 4 °C DY R [ 2 V)
F50.3% H,O, THBR IR S . 98 bt
R CD31 —#T & HRP #rid B E BT —dt. DAB &
B IR REY B LB K R B Y] R A
e R, TR TSR FEAL G B 5 A 0B T B
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KB R & 2 4 M Canalysis of variance, ANO-
VA) £ 4 2Z [ /) WP 38R A LSD (7 22 55 1) .
Dunnett JE(FZARFF), L P<<0.05 N ERAS5 12
2 & R
2.1 BMERN T AdhE ST A K52 Ad-hE+
Res 21 /N BR7E 12 PR ¥ 21 d J5 B9 b AR B Gk 3 1
(2 513.02£357. 78) mm’, |fif Ad-hE. Ad-hE + Prop
K Ad-hE + Prop + Res 41 /)N R A9 B 983 1k B 43 51 R
(207.65+35),(275. 08425, 09),(696. 84+ 126. 63)
mm® 4 £5 B[] 8 o (R B E AT A Ty 22 a0 A e
7R Ad-hE-+ Res 41 /N B i 1A FL B oK F 3 Aih
41 (P<<0.01), Ad-hE+Res 41/ B A i i e 78 18
PR 21 d J5 k(0. 7040.13)g.1fii Ad-hE.Ad-hE+
Prop M Ad-hE- Prop-+Res 20 /N i 8% i 988 o == ) 49
k(0. 1140.03), (0. 1040. 02), (0. 24 40. 06) g,
Ad-hE+Res 41 /)N 509 b g8 B 2 W1 2 K F HoAth 41
(P<<0.01), M4 52 18 M N Ay 7 LA Prop #E 47 T i
(Ad-hE+Prop+Res #41) , i 8K b I8 1A A5 K i g Jo it
ik F Ad-hE 41 (P=0.021.0.017) % Ad-hE+ Prop
4 (P=0.031.0.012) ,fHE180 B /NF Ad-hE+Res 41
(P<<0.01),
2.2 1PN Ad-hE Bt e En A i g AR R 52w
Ad-hE+ Res 2 /) B Bz 1 i o8 ol i 457 4%t o
72.3346.20, 1 £ T H A4 (Ad-hE,Ad-hE+Prop
K Ad-hE + Prop + Res 41 4 5] & 11. 00 £ 2. 00,
9.3342. 16,32, 17 = 3. 31, P << 0. 01), Ad-hE +
Prop+Res 21 /)N B A 9 N i 48 8 AR 2 T Ad-
hE 41 (P<<0.01) }2 Ad-hE+Prop 41 (P<C0. 01) , 1 8
B/NTF Ad-hE+Res 4 (P<<0.01), WK 1,

-
-
A:Ad-hE 4 ;B: Ad-hE+Res #; C; Ad-hE+ Prop 4 ; D: Ad-hE+

Prop+Res 2
Bl 1 18 1 3R 45 7 38 (8 i3t BB PR I B AR B

2.3 BRI VEGE Wi m Ad-hE-+ Res
H/NEU ML VEGF 7K 8 (195. 00417, 70) ng/mlL,
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B2 5 T Ad-hE. Ad-hE+ Prop & Ad-hE-+Prop+ Res
gL 4 3k [(70. 00 = 5. 70), (70.604 11.15),
(121.00=£9.41)ng/mlL.,P<C0. 01)], Ad-hE+ Prop+
Res 20/ VEGF 7K T Ad-hE 40 (P<<0. 01)
J Ad-hE-+Prop 21 (P<<0. 01) {HMK A /NF Ad-hE+
Res 41 (P<C0.01), i fA&4MA % Hr, Control \NE, Prop
J NE+Prop #4541 19 4 e b 35 3 VEGF 7K 43 5
J(45. 6045, 32).(183. 20£7. 12) . (46. 80 6. 83)
pg/mL ] (48.0045.01) pg/mL,NE 2 LL/2 4iffg I
HW T VEGF (7K 8.3 & F H A 4 41 (P<<0. 0D,
NE-+ Prop M| 5 Control 24 (P = 0. 546) fil Prop 4
(P=0.762) 2 R TH it = L.

2.4 NE X} HIF-la £ pysZm  LL/2 it 4 NE
LbFE 48 h 5 . R il Western blot #0408 HIF-1o &
H#i5. NE 41 HIF-1o %35 & T Hth % 41 (Control,,
NE.Prop .NE-+Prop 41435l &y 583. 67 £9. 45,968. 33+
21.5.577. 00414, 42.568. 67 4. 51), Prop A L) 7£ &
F kK S NE 4E . W E 2,

% 120X 10°
NS

& 2 EREEIRE LA LL/2 4k HIF-1o FRiA

3 i it
SERPRE B 2 A R R B R O A I A A R BT Bk
9o BT A LA R A% 410 o S AR A Kk — FEIE ) 4 19 F
IS e BRI S DA AE A= s 0 ol 700 1) A 3R DL AR B BT (Be-
vacizumab) S ] , B2 HU BT A 1L VR YT AE S SE 8 b
AR T T o A I R 36 v 78 7 R I AN A Tl
e TR AT A5 L HE B 6 M R A0 R i TR Y T BAT T
REAR . XWRFFEELLERN TLEIYHHEEK,
R BB T bR AR PR A A VR T YT AR
555255 g PR ) R 22 5508 K A T R g E 12 Wi
SARYT BB A AR S A T M N OIR AS A E 4
BB 2 A% 0 B 1 5w B KR E R B 52 i B
KL WFEE 4 S0 R 2 4R 0 R A kA
JE T 75 S PR 2 i A R R o — AL
o, NE 9 IA R 2 5 g AH G i d5c 2 22 104 1 98 HH ¢
PR (SRH) Z — WA A vl LU F 7L sh i F A4
TP IO A RO . NS e R 12 R TR R T
JR IR IR 97 9T A R AR I s R 2 — . 2B & T AR
F 5 UE S50 M 1 38 T A 38 98 40 B 4 o VEGE ik
SR /N 43 F- #0125 ) 6 e R T BT R . AR ST
T P 56 0 M 7 R A AR 0] LA RZ . Ad-hE (1) Bt il
JARCR . MEERPTR E Ad-hE (Y789 LL/2 B As
G I R AR o A N o W A e 0 [ O 1 Rl
VEGF 7K V-3 &, Mo 41 23 ep Sl 450 %% B3 2. 3K
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HF P P R A A T LA I Ad-hE (BT IR 97 3L .

PEARE L B-AR 1E R HIF-1o 19 1S5 808 5
A DL i S HIF-1o #3635 28 1 2 #F VEGFE () %
WAL A A AT B BT 5t B R /N R 2 18 M
W JE o A1 I B g L U g VEGE 43 W 3438 fint
AWFFEH LL/2 4iii 2 NE b8 )5, HIF-1o 19 & 13
K TR BG i — B A B-AR BELIKT R 2% K
BB, R A ) 45 %) BE 2 25 L. X BEW T NE
A L3 i 0% B-AR #Eifi 8 HIF-1o, i F HIF-la
B AL ] LI VEGE )43, i 2 & HED B-AR-
HIF-1a- VEGF 22 518 M0 i Ad-hE 7301 —
5 I .

MR Sh RV 2 R R A R C &
3z N Sh W 5 06 0 P R SR TR 2 A R A
SR 2 B A8 P O OB R L B R E 52 AT LA S/ UK Y
NE F1 VEGF 7K (38 5 . o] L5 | & /N B £ B RE 1T
SRR O ORI AT LA B 2 R i A
AL AT e R G R RE L A i E A S R B A
MmEAER T MEAERK BE Y EELFTHREY
P8 7 P8 S S UM R I 25 1 — KRR AN,
bk 22 1 UE 3 26 W . NE 48 0 18 1 0 30IR 25 R B i 1
FEWE LG8 R A 2 AR b R -] 5 AL Cep-
ithelial-mesenchymal transition, EMT)®%  dy iy, A]
UL 0 P 1 KT LR 1 R e S 2 O TE I . T L AE AR
WEFE I R I 30 38 43 . B- AR F5 B R 258 /R AR
T — 7 BB AE F  (H A 58 A P e v 1 3 1
o SRR SN S0 B NE B DL 542 2F i 8 40 i
VEGF 1953 W » 3% 25 9% 7K W AT L 58 4 400 i 3 Ff 2800
XEWRE ARG R ES 5 H P — A%,
B 7R 8 I S S 2 R A SR R AR 5T R T
BT AL A AT R U H o i — AR A B i

SR, AR B 5T far 98 /0 BB 58 E 148 1 N
onT DA B PR A K i S R B A LA A B 11 5
Ad-hE T 76 F A I7 8% FR45 & RAMNIE 55 01 4 B
WT B-AR-HIF-1o- VEGF J& ¥ K H b i) — 55 f5 53l
B ASHIE ST AL AR S iR R R Ak 20 B T R IR R
TAEH AR AT 20 B —38 43 % R B K i 0 BT
AT BE X H R A WG A AR .
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