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Abstract

AIM: To investigate the effect of transcatheter
arterial embolization with doxycycline and lipi-
odol on tumor growth and the expression of
vascular endothelial growth factor (VEGF) and
matrix metalloproteinases-2 (MMP-2) in hepatic
tumors.

METHODS: VX2 carcinoma was implanted in
the left lobe of the liver of rabbits. Two weeks
later, 32 tumor-bearing rabbits were randomly
and equally divided into four groups: normal
saline group, lipiodol group, adriamycin plus

lipiodol group, and doxycycline plus lipiodol
group. Tumor size was measured by CT to cal-
culate tumor growth rate. Tumor necrosis rate
was assessed pathologically. The expression
levels of VEGF and MMP-2 in tumors were ex-
amined by immunohistochemistry. The staining
intensity of VEGF and MMP-2 was evaluated
with a computer-assisted image analyzer.

RESULTS: One week after treatment, the growth
of tumors was significantly suppressed in the lipi-
odol group, adriamycin plus lipiodol group, and
doxycycline plus lipiodol group compared with
the normal saline group (136.4% + 42.8%, 125.8%
+ 30.8%, 116.7% + 25.2% vs 325.3% + 75.0%, all
P < 0.05). Tumor necrosis rate was significantly
higher in the doxycycline plus lipiodol group
than in the lipiodol group and adriamycin plus
lipiodol group (84.5% + 5.2% vs 67.3% + 8.5%,
71.4% £ 7.6%, both P < 0.05). The expression of
VEGEF was significantly up-regulated in the lipi-
odol group and adriamycin plus lipiodol group
compared with the normal saline group (0.164 *
0.021, 0.162 £ 0.021 vs 0.141 + 0.018, both P < 0.05).
MMP-2 was slightly up-regulated in the lipiodol
group and adriamycin plus lipiodol group com-
pared with the normal saline group (both P >
0.05). The expression levels of VEGF and MMP-2
were significantly lower in the doxycycline plus
lipiodol group than in the normal saline group
(0.121 £ 0.019 vs 0.141 + 0.018; 0.135 + 0.027 vs
0.158 + 0.016, both P < 0.05). There is a positive
correlation between the expression of MMP-2
and VEGF.

CONCLUSION: Trancatheter arterial emboliza-
tion with doxycycline and lipiodol can suppress
tumor growth, increase tumor necrosis, and
decrease VEGF and MMP-2 expression in im-
planted hepatic VX2 tumors in rabbits.
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°P<0.05 vs AZH; °P<0.05 vs BA.

41: 0.3 mL/kgBBAMALI 52 mg/kg ADMXK
M “327 REIRE GRS, 458 %18
HEA; DAL DOXYHb 4 : 0.3 mL/kgitE i &
4k ith 553 mg/kg DOXY, 7l L5 2 U s
(Y SEIGIT A, SR S 24 777 I CA.
1.2.3 WL 3547 BT % (D)IGITHTSIAIT TR wk,
I AR R (2)CT AR g /0, & g
e AR, R IARR(V) = 12X aX b (ay
KAz, bl /M), I K 2% (growth rate, GR)
= (Vi Vigrrim1) X 100%; (3)CTH 5 45 U HL
iR L bR AR, S FHE S 4, W52 IR 3R A0 2K,
JIREIRZE 2 = PRAEIX T A (cm®)/ IiR7 [T B (cm®)
X 100%; (4)VEGF. MMP-2 % 3% 20 204k 2 4],
VEGFBH 1214 22 T Ay I 988 48 Jia B 5T o 1) A
EFRRR YL (X, L) 5 bR 2 B S SR 2P 4
7772, VEGFRIE IR 6% B RoR,
R 2 AN 68 LA v 5045 T 8O0 AR, I
HEHEZ. DV R et K - BREE &
2L S AU E 5 R FHCTAS-10002 41 il
EIE T R 4. MM P-2BH P23 4 e 40 1 i
JoT R A5t A 2R P A B CORIR G X, 3 AT
JIEFIVEGE. e 2l U024 Je o R HISP%, H
BRSPS AT, LAPBSZE M A%t
Y5R35 IR,

St AR TR RIERIAY K Fmean £ SD,
A 18] LR F B 307 22 03 0. AN S & (R E AR
FEAEAIDR, SRR AR DT, Gevt24 i
SPSS16.045 - #1, P<0.05 2 5747 & T L.

2 BR

2.1 WBE M AKERIRRE BTG, %41
YR TR R RN B, AR 2 S G W
B CTULER MR R /N K & R A 2 2 (1) Ayl
DUBRNE O, G FE30 9T o M /N8 AN R R
FEHE], By C D 341 (a2 7 0 W i S, AL
JigRe S LA A K. DAL PR A e T oAt

R 2 REIMWBLZFFEIECETSE1 wkZ4BVEGFRZMMP-2
BVTRIASRE

D4R VEGF

AZH 0.141 = 0.018°
B4 0.164 = 0.021 0.161 = 0.017 0.821 0.013
C/H 0.162 + 0.021° 0.161 + 0.019 0.857 0.006
D/ 0.121 = 0.019% 0.135 = 0.027* 0.804 0.016

MMP-2
0.158 = 0.016

B AE
0.896 0.003

°P<0.05 vs AZH; P<0.05 vs BZA.

3, ERABEEEERD.

2.2 M9 X VEGFAMMP-2 %45 VEGF &8P
BRI T LR D, RS MR il 2 X
Sl e SR U2 2 [ )9 B rh R 5, By C4L
[(IVEGF #5538 ¥ Iz i, MMP-23655 18 7 1
Jess A0 L M SRR 58 43 TR SRR N, SR SEIC X
AR . AL By CARAMRMMP-2
Kirgot# LR X, DAIVEGF XMMP-2
FIEE S (K, Gl 24 A Bk %= 5. VEGF
5 MMP-2 58k 5 B 2 [ A7 7E IEAH (3R 2).

3 e
bitiE AATIATDOXY 25 BEAE AR IR N, A
v B A ZMEaEbUAE B R, Wi gl
oI IEBRA H IS TR TR, DOXY
Rellid FiMFas/FasLifel M P53z te™, 4
HIVEGF®, MMP-2. 9% (L85 AE i 0 A 45 4401,
] JE o e R AR KR RS S A T, T
A Z IR, F e 20 iR 40 B &k
KRR AER, War s s .
RO . W . FUNE S L R R A
H et R s F AT s Ta) B 4 B ARt

TACEJ2 IE T ARG J7 o W 1 e S 3 e 1k
B i BT Bz U, 30 2 e B B b A g
1) 20 Jhk At A i % ¥ A ZEAL T U AR, S Fe it
114 3555 30%-70%, {H A7 R I 2 5 AT 50

www.wjgnet.com



LOR, &5 RNBRSWBEENRVX2FHPEBVEGF. MMP-2RIABYFIE

3341

1 RBAMSTNETS EREIMEXVEGFRMMP-209RIA( x 400). A: CZHVEGERHVELMfG; B: DHVEGFIHME4; C: A
ZHMMP—2[HI 280 D: DZHMMP—2[HH:-2m].

R, TACERYT (s i I A B 2 0 B
Fhimn, LR AR AT, iR B A i
FEE RN 2 —. VEGF2 H #4045 F 5 1
— P ML AR R R, 2 A S AL B
FHT g 40 i, b8 i 8 20 MM P ) 36008 Sk 34
Jon Je9RE 440 P (45 2 PR, AR R 2 bR il A A
B (REERRRE A (R FE MRS ki o TR
FH. MM P-2 B4 fif J2 Jec JER A PR AP T, Ay 1
(19 T R 000 365 3 %, )T e 98 4 L 3 & 4 41 218
RV R DL B B ek s e,k e 98 1) 2
K SR, VEGF 5 MMP-2 /A2t i ysg il 4 357
Ae TR AN AR 2R KR T TR A AR, A
S 0 &40 VEGF 5 MM P-23E47 4 3¢ M 23 #r,
R Z MIIAFAE ARG OR R (P<0.05), 5
RPN ST AR R, B R AT e T
M M P-26] i 1) B fift 5 SO0l 4 35 % . o AT
KA, T VEGFREE A B 4 e r= EMMP-2,
Gl T e TR OB A L T R I N
Ak 1 IR T VEGF S b8 i 7 2E 10 B
VEGF MMM P-27E s 4123 [ 3k 5 1A i
oo WGPRA A T HRAR K g AR AR S,
P, VEGF5MMP-2#8 & g ARG B R ¥
S IAB S E

ARSI ¥R FE VR YT 5 T N A5 AL S 5 e B Ak
R, ARER R BB, RS R ERTT
PR T hRe Aok, JaJLHZB @R E. 8~

www.wjgnet.com

AR T 2 IR o ek P K S R [ AR T, 2
B AT WA A AL, OB A I IR A R
TCiESE ARSI BN 2 —, DAUMIRIR It %
T H AR 289697 4, DOXYiE it FiffFasL. F
WMMP-2% 13 IA 5 8liFas/Fas LI 52 A 1842155
SR an B T, AT RERE D et R AT
K ZEV0YT R IX VEGF R A o, 5 AL HA
W I8 22 57(P<0.05), T TACEJD T 4k
A, R AN Ak T = SRS, B AAE R
MIABE B R VEGFR A m I N R 2
—. B. CAHBEXMMP-2£1A5 5 A4 T 7%=
FE(P>0.05), Ui B i A BT 87 30 TMMP-2 6
B S A IE . DOXY 1B Ak I A% 2 I B A i
JEVEGF. MMP-2KIEBIFRAK, HHALIA A
A 2 7(P<0.05), 22 HTFDOXY AT
SRINZn® . Ca® @54 e, AESMMP-2[HG M
D& R BT 45T REESY), R TE
A7 55, MTTAE - EFEJE ] T MMP-23 351"
[ B S EVEGFRIA M T, 6 MR i 57 A
TR AR R R I A DGR, DOXY HoAk
T LA A A 3 1R 42 SR ANV E GF R 3R 0A
T RN AT

DOXY A il 4% 236 97, 400+ i 87 X
VEGF. MMP-23%IA, 7EME I %k P B K I [R] 47
B, $Em 7 ORTE AR M R0RE, FLIEYT a0 I R
MR, AR — AT LB MR

iR EE

A 5 a8 At LR
% EE KA
o
V X2 I A AL 5 5K,
% i % VEGF &
MMP-2 %k ik #)
ok, RIGE A
FEuBgE—%
2 E LR
28 4% W VEGF #=
MMP-2 % ik, %
W6 K 5% N E R
ATACE3% 55 /T %
PR T ISR I,



3342 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFENEHIRE 20106011588 55185 £31H]
W@ 530 4 SEER noma associated with transarterial chemoemboliza-
RS A o e oAb e 4 R tion. | Hepatol 1995; 23: 563-568
witemR, H—R ! %%’/ | %ﬁﬁ;’ﬁ%ﬁ?ﬂﬁ Eéfj;fu%%gg 9 I, ARk, VEGF(ZHHIFRESMMC-7721 405 8
WA Stk 2010; 30: 182-184 T HOF SR At AL 2009; 17: 3292-3295

2 SR, A, I, ik, NI, bk, e, 10 TR B AR SKE, 556, LS, FEE 0
As O 5V XIF AR KL M7 EIPN D TR T G- 20 AT i
VER. S FIBU24 2005; 21: 449-453 ORI SRR L. R E2006; 28: 285-288
3 Liu J, Kuszynski CA, Baxter BT. Doxycycline in- 1R G, R B, XIS, 1, §”H'CF H?Eq@
duces Fas/Fas ligand-mediated apoptosis in Jurkat HFE?H?P\EPV]\EGF « MMP-2 MV DIRZE K AR
T lymphocytes. Biochem Biophys Res Commun 1999; PR % T2 5 2007; 13: 474-476
260: 562-567 12 SRy, A, BB, 255E, Ihris, EATH]. Doxycy-
4 Wang P, Dorante G, Powell SR, Hilton E. The rela- cline il AFFa20iE A HepG2A KAYSLSEITFY. HhE]
tionship of HLA antigens to doxycycline induced I IBI M 2008; 11: 156-159, 110
apoptosis in immortalized B cells. Front Biosci 2004; 13~ Roach DM, Fitridge RA, Laws PE, Millard SH, Va-
9: 154-158 relias A, Cowled PA. Up-regulation of MMP-2 and
5 Kothari M, Simon SR. Chemically modified tetracy- MMP-9 leads to degradation of type IV collagen
clines inhibit VEGF secretion by breast cancer cell during skeletal muscle reperfusion injury; protec-
lines. Cytokine 2006; 35: 115-125 tion by the MMP inhibitor, doxycycline. Eur | Vasc
6  Sun B, Zhang S, Zhang D, Yin X, Wang S, Gu Y, Endovasc Surg 2002; 23: 260-269
Wang Y. Doxycycline influences microcirculation 14 XIS, K, A7, WAL, XPES, BT, IMR
patterns in B16 melanoma. Exp Biol Med (Maywood) 1. ZVEAEN/NRREREL TG EEA-2. A&
2007; 232: 1300-1307 [TiE e - 9O A RIE AR . Hhiesha b
7 ERUL, XK. FEASMEIERRIGTT. AR A FIE 2008; 25: 1427-1429
5.2008; 16: 115-119 15 @R, R, B, SRR, SREREE. s a0k
8  Liou TC, Shih SC, Kao CR, Chou SY, Lin SC, Wang TohEa 20 e <5 JoE 2 T M A R R A T R B . 78
HY. Pulmonary metastasis of hepatocellular carci- JBIEPGEES: 2004; 25: 203-206

wiE i v Fk

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20104 AL tH: 48 N JH i 24 &

2009 F (@ RFAHR L) hEZFHER

AR (A N CAEY (World Chinese Journal of Digestology, WCID)4s#iZs il 4 3511400 N, 4= 4 &l
PR B EAREIT LA b, WD 225w R S 45 5 AR T IRAF01-05F 8. A IRGE it 42008-01-01/2009-12-3 1%
Zeifmth e, JLi1-40 8507C, Hd AR FH [0l H WA e, WCuDILTH i Ral 4185, Hrpik i £ 137747, Stk
HRHE2 094K, BT RIRE 634, RiTI#78.03%. o di M tCEUHE Y =07 1 s VO 22 AT I R 27 = 2 g 35— f
Ji = e S A AR XU 22 R S s R K 27 B S B B e 7 A PR /N A B F A5 — A7, #5175 M BERER
7 B I i B e SR O W R B A, 160 R BE AR B A B B i AL YRR T B A
IR 22 B 25— BE B i AL R HR T2 32 009 56 =47, %155

WCTD 4 8 I 2557 2 22 20094F X WCID LA IR HF, 7] Iy 775 28 45457 2 23 BE AR AR = 5 I E & AT 1 4
Jo AR, R B R S SRR, A o R SRR I B B R AR AT R 22, T S R S R IR R, R R
i 010-85381892, Tk R : A= 455%. (U 4H A8 T AT 4524558 2010-04-20)

www.wjgnet.com



