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HREIH Lewis iz /IN B M & A B Y SEIR Aff 32

)

FAF, Fak, AEAF, Rk
(HATES2RAEER, BAIT #FHT 157011)

HE . BE WERFHME T Lewis M D R A 09 %ok, SHRITETaR LR, 773k 26 Lewis
MR AR AL AR o EAIR, P SR B4, AR RA S A, BHo A, SAELMY
20d, TRR&EHBARAIDR, WREADRBHRR, BE. WBEEMLEZTE (MVD), KA LE
LH LA S R A CD34 MM A F 5 KA Western blot A0 55 B 88 % 2 T R A B45 R R A M £ 2035 F B F 1o
(HIF-1a ), E A EXAKKE-F (VEGF) & &F mRNA Rk eh T, R HEAMLEK, HMmEinh
Lewis i N RGARAR . B E. MVD Fo CD34 faM@miR (P <0.05); SR, M EIH Lewis iR
B CHIF-1 o \VEGF Z& & F2 mRNA 69 £ 35( P <0.05 ), Z518  FRHE 3] Lewis M N S 98 & K Am i 5 £ 6%,
A HH T AL 5 494 HIF-1 o A= VEGE ¥R K H %,

KER : HMmE R AR RS TR T la ; REAREREF

HFEHZES : R734.2 XEAFRIRES : A

Inhibitory effect of capsaicin on angiogenesis in
Lewis lung cancer of mice

Hua-yang Li, Jing Xu, Gong-ping Ren, Ai-ying Jiang
(Hongqi Hospital, Mudanjiang Medical University, Mudanjiang, Heilongjiang 157011, China)

Abstract: Objective To investigate the effect of capsaicin on angiogenesis in Lewis lung cancer of mice, and
to discuss its possible mechanism. Methods The mice with transplanted Lewis lung cancer were randomly divided
into 5 groups (9 in each): model group, low-dosage capsaicin group, medium-dosage capsaicin group, high-dosage
capsaicin group, and positive control group. After continuous medication for 20 days, the mice were sacrificed. The
tumor volume, tumor weight, tumor inhibitory rate and microvessel density (MVD) were compared among the 5
groups. The rate of CD34" cells was detected by immunohistochemical analysis. The mRNA and protein expressions
of hypoxia-inducible factor-la (HIF-1a) and vascular endothelial growth factor (VEGF) were detected by qRT-PCR
and Western blot respectively. Results Capsaicin significantly inhibited the tumor volume and weight, MVD and
the rate of CD34" cells compared with the model group (P < 0.05). Capsaicin also significantly inhibited the mRNA
and protein expressions of HIF-1a and VEGF in the Lewis lung cancer of mice compared with the model group
(P < 0.05). Conclusions Capsaicin can inhibit tumor growth and angiogenesis in Lewis lung cancer of mice which
might be related to the down-regulation of HIF-1a and VEGF.
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AR, S5 BRI Lewis M /N BRUMLAE A5 A SE B0 A5

HIIA SR WT, B AT s NCI-H460 21 i
B, WRIET, HISRSRER N T AN B TERT
WIIFFE A9 Lt |, WERBHUE NT Lewis i /s BUIMLE
AL, R AT BRI

1 #MEERE

1.1

111 etk Lewis fitis 4 MObR I A h ERFEBE
BT T AL . 5 Lewis 4I7E DMEM %57
Kigidt (% 10 ml/L KIE G4 MLYE, 100 w g/ml GRREE
R, 100 w/ml FREEMN) TR, T37°C. 5% —%
TRl CO, KA B -4 th i

112 S¥ahin fdHE SPF EYE CSTBLI6 /N
60 H, KM (20+2) g, AHBERKYOK, 12h &/
BRI, %3 (20 £2) °CIBHE 40% ~ 60% Tl .
HIM ZRIEER 2 S e s b ek, SEsshyrais
HES A PO0102008.

113 FIHBAGKA MR (4 >98.0%, 3
[E Sigma /Nd] ), DMEN 55 359 ( 25 [H Gibeo 23 |) ),
g CILARFFERIZI) ), 3% BEAUK H0, (R4
TR AR, FEAM XIV (£ Sigma 221 ), Ttizol
WA (S Invitrogen AH] ), /NPT BEITS T+
la ( Hypoxia—inducible factor-1 a , HIF-1 ) LA
RPN M A K (vascular endothelial growth
factor, VEGF ) HUi& . CD34 BT A . oAb YiiG
PRICHY LAY —H . ECL IR &R BCA B A& i
R & A AT AR A BORA PR A, SEm 5
7 R A W4 N (quantitative real—time polymerase
chain reaction, qRT-PCR )if 7| & ( H A TaKaRa /A ] ).
114  SEALZE HERAcell 240i CO, ¥i #2411 (1
[# Thermofisher Scientific 2y @] ), PWC—-184 43 K-
(BE[E ADAM A7) ), GS-15R ki mdtEs ol (EH
Beckman A 5] ), PowerPac HV HLPkiY ( £ Bio-Rad
NIDR Mastecycle gradient PCR A (fEE Thermofisher
Scientific AT ),

1.2 ik

121 Lewis M SALA 69 H bl Fe 20 BUHAK
AR Lewis 218, 0.05% JBEREHAL 4 min, 10 000 1/
min &0 10 min, PBS Wik, DAL DMEN £
FRW I AL 1 x 10" 4> /ml 48 i B . L 0.2 ml 240 ffd
WALRIT CSTBLI6 /NRATIREE T, $2Fh 4 d SR BEHL Y
S, B H, BRI JEEES 02 ml N

B +0.1 ml A= B AR 7K 5 BRAR R AR & 2 . BRAR R
25 mg/kg T 0.2 ml P9 % +0.1 ml A #ER KNG i v
S5 BRE PRI - BE 50 me/ke T 0.2 ml
TURE +0.1 ml AERER K RS 5 R mR A
B 100 mg/kg 7T 0.2 ml N % +0.1 ml ZE B K
JE S A 5 PP XS HRAE < EA 1 me/ke % T 0.2 ml A
T +0.1 ml AR AR KR VS, AL 1 IR A,
204,

122  MBARAR. BEAM G FEGNE  H25IE,
B 3 KAl bR R RO it R R A Wi KR (A)
s (B), WM (Viem'=) 0.5x A x B,
KRB A AL FE/ N B, ORI, 47 RF-FR R
THAMIRR, MR (%) =[1- A2 R E /A
IV B ] x 100%

123 #e% % E (microvessel density, MVD ) | ;&
FREJE , 24 BENLEEEL 3 BURRTTH # HE Y, R
Image—proPlus 6.0 1 RGEHFAT RUME T8 Ui &
K HHNBbRAE ¢ 45 s N WL LT, MV D= i 5 4L/
mm’, FEIRYI RT3 ST, BOFAME,

124 SsEmsiesdx  EAKRERE, S4RPLE
I3 Bk, 10% iR EEREE . A UL
YR (JE2504m), BBE . 3%H,0,~ B BEEATRE R
N VR 1 E AL Y 30 min, 0.05% & M XIV 37°C .
5 min (EEHUE . YK 5 CD34 B rspEhiABTIAC L « 40
Wikg ) 4CrEEgE, SEMERCH YN T
FIEESE 45 min, B SEEECEMER - EYER - K
TS A Wy 2 R 3 45 min, T aEIEIR I (5 5
WA 10s, TR, hPERIR R B R, B
TFARERYI R, A CD34 4. PSS SR B bR i
YA AR LS MR ORI R 0T, R T4, M
NI EEY . KA Smart scape FMZ 38T R 5
Xof B P e € A X IR T o0 AT Rk D) i 3 A
Hf, BOEH

1.2.5  Western blot # M  BIAFRE G, AAHBEHLIE
B3 Yok, vk BRES , A RIPA Z4f# 1 PMSF &
FIEMAIR, 4°C. 10 000 r/min B0 10 min, H i,
BCA e SR B . B 30w g SR LA G #E4T
B RUK . YAVKERUS , A% % PVDF B L, HH 5%
JBLRE WKy PBST 4°CEH] 1 he MA/NRBTA HIF-1
(1 : 500 #B ) fdi A VEGF Hifk (1 : 1000 Fike )
37°CH;FR 2 ho PBSTVEER)S, MMA S ALY BEFRICHY)
HEPEYTR P IR E 2 he PBST bWk, ECL{k2¥EA
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FiH B, B -actin fE N NS, Bio-Rad BE W%
RGN AT AT KA R GETT o0 b o By RE di i
M3k, WP,
12,6 qRT-PCR JEAFRESS, #ZHREHLIEER 3
JEIR, UK EWREE, A RIPA 2L F1 PMSF 25 [ fiff
) 4°C . 10 000 t/min B5.0> 10 min, B E3E . Trizol
PR PE AT RNA, Kl RNA 4658, 03 pg &L
RNA WAL, 30054 5 i cDNA. [ 1R &R R qRT-
PCR BHEAY 2.0 w1, W AAF : 94°CTHIASE 5 min,
94°CAE M 305, 53°CiIR K 30s, 72CIEf 45, Ik
30 MEH . 1.5% BIEMEEER K 120 V. 45 min IR
b mEGetr, SR ZF BUZE A0 G B o B AER AR,
Image J2x 530745 554 IKEEfH . FIJH Pubmed 4%
AHEEH T, IR S 16 A Primer Premier 5.0
WIS, HIF-1a 5199 850 R B B R 295 bp,
EMGY : 5'-TCCAAGAAGCCCTAACGTGT-3', JZli]
514 . 5'-TTGTCTTTTGCTCCATTCCA-3' ; VEGF 5|4
ARG F B 4 390 bp, 1E 81514 : 5'- CGAAGTGAA
GTTCATGGATG-3', ZIa514):5" ~TGTATCAGTCTTT
CCTGGT=3"; B —actin 5|94 #411) F BALEE R 250 bp,
Em5I#) : 5'-CATGTACGTTGCTATCCAGGC-3', J2 |f]
1% . 5'-CTCCTTAATGTCACGCACGAT-3', 4§ iy k£
A 3 U, HOP-HAMA
1.3 Hit=H*E

B4 53 M R Graphpad prism 5.0 G884, 1t
HERIIIRL + briE2s (xxs) FoR, SR
R 22500, 41 L LSD— #5565, P <0.05
hEFAGIERE L.

2 #HR

2.1 FREEXT Lewis filifzE /)N FR AP £ K B9 F20T
AL/ AR R LA, Sy 2hr, 22
SAGIFE L (P <0.05), HARES . &g
FH A X LA )98 AR B RS B IR TR L4 (P <0.05 ),
FRA AR i 2 AT AR BRI R o A L, 55
TG (P>0.05), W1,
2.2 BHMWEXT Lewis ffifE/NR MVD BIF40T
BERIA . BORCEAL. . S AlEdl, DL
P X B2 0 /N B MVD 43 51 R (21.76 +4.04 ),
(18.42+3.63), (1232+1.30), (10.88+0.99) FI
(9.57+1.17) Il % %% /mm’. 4% 20 /) B AY MVD [t

%27 &
=1 JBHNMROEER., EERIMERILE
(n=9, xxs)

2157 SRR fom’ JRIH /g IR 1%
HEARIZH 6.63 = 1.09 2.63+0.47 -
BRE ARG 545+0381 224 +0.47 14.83 £3.62
BEPAEA  4.07+0.50 158+0.17° 39.92+839
MR EE A4 3.54+0.28 1.18£0.14  55.13£9.11
FEA %] R 2 2.60 = 0.34' 1.07+0.08"  59.31+10.75
F1E 7.734 7.079 -
PIE 0.000 0.000 -

T SR AL P <0.05

B, &I kS, ZRA%iFE X (F=6565,
P =0.000 ), BRALE . ) 4L R FE M X R 2
MVD Ik THE AL 40 (P <0.05 ), B AL Z A% F) &2 41 10
MVD SHEIRIZ i, 22 R IE822E L (P>0.05 ),
2.3 EHWEXT Lewis flifE/NR CD34 FRiAHIF N

BRI ] WECR BT E A, SR, N
Bz AR o3 S AT HORIE A | BJSR N 2 A R TR R A
WO BAMEPURL, CD34 PHYEANI S Rk, BE T
o 751 2 A R B X R L T AL L PR A € S e R i
A, A AW R, R B2 AN R Z . W
K1,

BORLZH, BRME AL, . &, DK
BE PR X BECZH B /s BURS CD34 BH Pk 40 i R 4 Bk
(67.48 +10.45) % (5524 + 8.66 ) % ( 33.54 +5.86 ) % .
(23.17+2.8) % F1 (1721 £2.89) %. 4% 4 /M By
CD34 PR AL, S5 220001, ZRAGIHFRE
X (F=19.510, P=0.000). B . miflatdlfeH
PEXTHRZLAY CD34 FHPEAH A SR TAAIZ (P <0.05 ),
B G LAY CD34 PHME 40 R SR A A,
ZR G (P>0.05),
2.4  FHMEX Lewis fifE/MR HIF-1 o« #1 VEGF
EAFRIEHHI

K 4H/NELHIF-1 o F1 VEGF B ik b#g, &
T2, ZSHEGEIFEX (P<0.05), HE .
eh 702 R B o B 4L 1Y HIF-1 o F1 VEGF 2 H %
MR FEAILL (P <0.05 ). BABEAKHI R4 HIF-1 o
F VEGF AR SR Ay, 225 G0#E X
(P>0.05), W32 FE 2,
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25  FRMEX Lewis fiiE/INE HIF-1 o 1 VEGF &I MM BZH HIF-1 o F1 VEGF mRNA ik
mRNA 3RiZ RS20 R FAAEIL (P <0.05), BRI ESA HIF-1 o F

K2/ HIF-1 o F1 VEGF mRNA ik s, 22 VEGF mRNA &Ik SR LEE, 2RS4 L
FET, EREGIEE Y (P<0.05), iz,  (P>0.05). WL 3.

v,

o, P Nl ) A JNCE
%ﬂ?ﬁ Uiéﬁ PR 2
E 1 CD34 fpapHiERIE  (fpedlgUb2Eik x 400 )
*®2 HHMRHIF-1a 1 VEGF EERIZMLLE *®3 FH/NR HIF-1o 1 VEGF mRNA RikHLbEE
(n=9, x+s) (n=9, x+s)
pisinEE | 0.356 £ 0.055 0.266 = 0.045 o SiiEE 0.640 + 0.130 0.563 +0.096
BRI =2 0.224 + 0.039 0.264 +0.048 BB 22 0.513+0.118 0.553 £0.054
FRHZE 0.185 + 0.024" 0.149 £ 0.021° PR AR 2 0.427 + 0.034' 0.404 £ 0.027"
PR R 0 2 0.140 +0.017' 0.101 £0.010' PR 1 771 2 0.356 + 0.034" 0.315 £0.026'
BHAE X HR 2 0.119+0.017" 0.061 + 0.008' BEE X e 0.247 +0.028' 0.203 +0.029"
FAH 9.147 12.690 F1H 3.127 6.192
P 0.001 0.000 Py 0.032 0.000
T S R P <0.05 W T S AR P <0.05
3 itig

HIF-1 o 93kD

AT R, BRHUR T Lewis [ififia /)N BUIMIRE 4
HAULE MR, o= iAa R, e AR
FEAR, ST e LSRR, B AT LM
it SRR B AR R o TR A= LA TR U SR i £

VEGF 46kD

B —actin 42kD KA —, 2R R S AL A A %

A B C D E BRI IR A AT B BRI Ry, AEf

A B B BRI BEAL s C 2 BB R AL s g sk i, AR ST SRS Y SR AR SR D 4

D : PRI FAIRAL ; E - IR Fe ke, (HRBEZ MR AU S i (R, (AR EL
B2 Westem blot B4R IR E AR LA KT, BRI
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BB 5 ARSI SIoBn 2B IS T L) ™ Iiia v by
SO, A KA R TR AR I SR, T LA
il A A A BT B 28N E RITIRY T Bt g — 4
HEJ A, AL, BT Lewis filifz /)
B MVD BEAIS, A AR CD34 FH 40 iR A AL,
Ul SRR XoF At i A I A4 T G ELAT I A

JifrsEE ) AE A AT A R 1) AL, DR g 14 ot
PEI R0 A K, B A SR A RS . PR
PG A B [ I5Y 730 L AR I 24k 58—~
FHY I TR ™ R SRR M ] Lewis filidi /N
BT A 0 A8 AT S T REAILAT, ASAFFZE M HIF-1 o AN
VEGF B/ B TR . HIF-1 J& 53 I R St [
T, A3 HIF-1« F1HIF-1B 2 PRSI,
Hof HIF-1 o P HIF-1 36 P, J& EE R AT
W, WA R K, S [ Je iR 408
FREEAHERAS I, 0 L R 9 A8 e 2 5 i [N -3
A Be A bR 2 21 rh HIF-1 o 85 (1032351 £, HIF-
Lo X YERE0RE 2 M R s A Qi ORAP B BREE P i i
JRALHAY, AR IR A0 A A A R AR i A A LA
PR, B SMIE . AT R B YIRS
VEGF J& HIF-1 o 30 B E 00 T, o H S
Pz — ", VEGF J& H §i T %0 522 ) i 38 A g 2 R
-, AT LA I B R, B0 A P R A T,
R S b SRR R g, DT 2 8 2 A T
WFFEIER, BBR HIF-1o &R oEBHKT HIF-1 5%
AL AR A0 S 20 VEGE, 300 461 i 988 397 A= 1M %5 A
R ™, BAWIEERN, HIF-1« Ml VEGF 784l
ZUh R @RI " ARSI, B T Lewis
fifigiE/INEL HIF-1 o . VEGF 2 1 fl mRNA [k, i
WIBRBUR I Lewis il /) BRI A= BB AL AT B 5
HAWH HIF-1 o F1 VEGF 193654 .

L L RTIR, BRAUER AT 0] Lewis it /)y SR 2E
KA A M A TR B, AL T Re -5 L B A ] HIF-
la BRIR, UM INH HIF-1 o 093835 AT
TUHEIE VEGF 3656 5.
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