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BI5IEINER E1 X BT sh B AR 1L Jhie 28
R A%4ELRERIF Y

F &Y ZaA)2 484808
(o T ARARKE IR 1. AFAesh A, 2. 2o A 3. 324, 71 215131)

(5] B&Y KR53k % El(prostacyclin E1, PGEL)FAF ) ket i e B K& FF 47 40K
% Smad2 = Smadd mMRNA £ A K-Fa9#om. ik RBRFR R 36 R, KA M F Kok
DHBF R, AR LAATH20, 455 1B /G 3L R LB TATAE %, FHARIMTAT Ik
B ER, REBFRAZIENIRENETEE K ImL, LHEZF4EDIRIEABLH
1mL+0.2 mL PGE1, #A 482 AF &SPz AH 1mL. KB 2. 4. 642 8d o5 A BB %,
TR R IEAS M &40 dn i F AR, KB 8d MR R RAMMUALMEREFZES, FELRA
RT-PCR &4 &40 AT 2840 F Smad2 #= Smad4 mRNA K-F, ZR RBRFRLLKE 2.
4, 64 8daydF FIAFLNBAE. HEF KAk, 4 2hmFfotEAl 20 &0 18 &) d i 5 45
AFRAAT 18] 38 Ao d B R+ 3 (P < 0.05); #-2h 40 &-A 8] Lo i S 48 AREUAEA 408 B T 4 (P < 0.05).
BFARARRE SATREFAE LA RTHNL A, MAHEFFEALE RALFATRIE &
REAZ B FFEF A, ELAPHREARA A FF4F 4108 B (P < 0.05). 42528443 4B F R
40 BT 2R+ Smad2 A= Smadd mRNA 49 & A K-FEA R &5 (P < 0.05), H4 248 R 40 B
2043 % Smad2 #= Smad4 mRNA & A K-F 8 L 4K(P < 0.05). 451t PGEL & A T AT 3h ik,
MAEE R, RRERGIFAHIE L, FERATLAL P Smad2 = Smadd mRNA & A K-F, A
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AR, JgUR A I A 2 I S35 & 1
THEaRAEA, B N7 IR E, ImREITR
WU sk A7 12 2E K (transarteria chemoembolization,
TACE) B8 AU TR 8 W RREIR , IR e K A AF
o BRIEAT T ke A% BH ZE RN )™ 3 Al 40 ] Rk
w2 RS, ZHEF G TACE AT
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TACE M ViR, A, a4, 2RHAK,
O 2 N T S 13RY7E . SRIM{E TACE £
TR, AT B LB NAER AR L5, JE
BOF07, R4tk S i i) kA,
Fr o FEUSE ST 49, Smad(small mothers
against decapentaplegic) & [ 7E45 #4 (L AE K K T
B(transforming growth factor-B, TGF-B){& 5 M4
0 2 1H 52 A4 5 4 0 A (1) 5 v 380 QB P AR
H, BAIE Smad /i3 AN A TGF-B 2K 0% 1k 173 (1)
5555 BRAERHURIL, HALAH 2L Smad2
Hl Smad4 mRNA RIAKNBFETm, X REs
Smad/TGF-B1 it ¥ 71 4% B £F 44k i AR TP gales A
K {EAE AT TGF-BL mRIAEH T
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Smad £, $3 Smad mRNA &%k, MiiE
AT YA M LT A oAk, BTtk R
778, R FIA & El(prostacyclin E1, PGE1) /2 H
B2 T DhRe I N Y BT, A R A 7T R I,
PGEL it izt 5 L AR RGN B Y, ik
D IS AR R A, AT sk 2D 52 B A0 2L AT Ak
(1A A0 AR SCRIRTT PGEL X i 8 ik il A 3ih
¥ 2E A I A7 44k 5 % Smad2 AT Smad4 mRNA
I 185

1 RS

11 ¥z

T 2 N HTVE 4 % 36 M, Hoh it 24
M, MR 12 3 18~22 g, AR 2.0~2.1 kg,
S AW M R DB S s R A R A
T [SCXK (757)2013-0002] , il 75 T 7 M K2 S
)L SIS SRS [SY XK (75)2014-0029] - )
WS 28 95 M T AR IR TR = Bt A2 W B 2 T T AR A
M 2% B3 2 L VE[ (2016) 16 HH 4L 55 (010) 5]
12 FEMNEEIRKFT

1t TE 4 22 W B3 (EL L SA) R IR 7] £ i) | 5
H R&D v, HAAEAFZ U i T: RT-PCR
IR G BTN 2 RV AR IR EL
ZAN B PR IR R A PR A s AU S
TS 22 e A8 38 0 B 28 R B2 B A BR A
Tl BT Y LAY B (digital subtraction
angiography, DSA){UE B AL H ARG R 2
wly ke B B ACHI 2 A ] PGEL I H
WHE AR AEE AR AR AT s TRIzZol k7 F1 503
JE /N B L3 995 735 (M-M L V) s 6 sk g ) b ik 48
SREEDIRIBE A BR A ) o
1.3 REFAHMBRBZEIRTM

KA YL T RIE M, 36 LHiTH 2%
AR HAASETRA. Pra ik
PN A0 T5 N R 2 SR B Wy b O 1R ) 4 el 57
Frigs 1, FTAREM1 dEEaRK. AT
P BRI, MIEZhkoeliF k&S 5, ¥
DA L L2244 30 mo/kg 2218 i, H. 2 KR R
SR BB ARE THRAER L, 08NS
AR, TREIPIRHLS R, dERRITFIO R 20~

30 &k /4y HSEEe R T DSA #1E G, K
WX AR WEE. BihE, YIIT R LA 4
ZLLL R R KBk, Al ) Mk 2 s L 2 o e 2 ik
HEN 26F 1322 J 345 TR AR X T
DSA, 5154 &M S 2 bk N A 3K
DSA 51 F, 3 ARk L mL (BRI ZH) . il
{1 mL+0.2 mL PGEL(4; 24 2H) s A= B £ 7K (B!
0.9% FALBIE W)L mL(B T-AR4); HEE 52 kA
5247 DSA 1E5%, WAHEEXPIY #, kg
B, FREHRMSZSE, BEEA. N
BT

14 XEEHR

141 wiFFmmXaEamne ouTARN 2. 4
6 F1 8 d &5 - e ik hli G ik i 2 mL, @& )
I _E3EW, SR A ELTSA SRR G0l o il v g W i
% (hyaluronic acid, HA). JZ%i% & 4 (laminin,
LN). I i )5 (procollagen type 111, PCIII)
IV # e J5 (type IV collagen, IV -C) & & .
142 WAL HENRENREITS  KJEsdid
TSI, HUCLFAZL, BT 409/l R
[l krA . B 1.5 cm X 1.5 cm X 0.5 cm 214!
Be, BKJG AR, Y, 4T HE §0.
2 W T SR T AT AR S, AW 20 AR
AEDUYIR . S0, PSS, B8 F AR WA 4T
Yk; S1, BEF AT A SO K A DA XA R
IR I EFAEZEAT s S2, B AT UL A ke i ik R LY
B DX A TS () DR AT o e A, H R A I
S3, T AT L Hp R IR LA XA R R
crefEgeql, HO@EBOZESRIF/ N S4, 6
TR N AR R, AL s S5, i
INFEERGANTERE T BN, /N ) £
K S6, JH A A BN

1.4.3 AFZR4%F Smad2 = Smadd mRNA & A K-F
el BUARTE S SER S A2, BB Ja I B
I Z4# 3, 3 000 r/min .0y 10 min, B _EiEH,
L TRIzol AU IH B AT HAE, R s iR
I I ZH 21 b RNA . 1% [ 55 IR e e
LKA 3T 0 RNA (5838, RSN e TS
T RNA (1) #2028 )5 73 7l HL 3 ug it RNA,
FEAIA Oligo(dT) AT M-MLV Sz #4550 ), LA 25 pl
RRTE 42 CF WV L h & —%5E cDNA, 2ZJh
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HFA42 94 °C 3 min BUKIE e ekl . LA RNA J
FE% A3 31 CDNA AR T PCR Y14, LU
M2 287 Smad2 Al Smad4 mRNA F£ik K.
Smad2 A ¥ Bl 519741 4 5'-ATACCCACT-
CCATTCCAG-3', Fiif|#¥%1% 5'-CACTA-
TCACTTAGGCACTCG-3'; Smad4 J& [ 1) L5
YIF%h 5-ACCTTTACACTCCAACTGC-3, T
W51 %)k 5-AACTTCCCCAACATTCCT-3';
B-actin EAWZ, EliF5|¥)F51h 5'-ACTG-
CCGCATCCTCTTCCTC-3', Nl |#f¢%h 5'-
ACTCCTGCTTGCTGATCCACAT-3. PCR 4
B4, 95 CHiAEYES min; RJ5, 95°C 15s,
60°C 1min, 72°C 60 s, 32 MEH: &,
72 CORIR 5 mine 334N 1.2% S iRkt
AT RK, CRAMT R, RSN Oy
WHACHEAT o #T. R 2029 ik HT L R 1
FH O R IEIK - o
15 HitFEHE

K H SPSS 25.0 4t il 27 S EAT s Ab B %
SHTe HEERILL XEsFoR, 241 LT %55
i B PRI 2000, 4 P R R LE R A L SD-t
R8s tHECTER n(%) Ko, A LLECK A 2
. & o= 0.05 AR %AsAE, BLP <0.051A
HEFA G L.

2 #R

2.1 MiEFIERR

ELISA gt (% 1) 2ox, BTFARASLE
BAJG 2. 4, 6518 ditf, IfiEHA. LN, PC
[IIATIV -C ZK¥- TG 2 242 (P > 0.05); 452541
VAR TR 21 45 Bf i) 055 11 000375 2 45 bR B B T R 4
B TE s, HBEAE RN, ETHRRE
(33 P << 0.05); 1M H.45 24 41 5 Isf [ 250 1) 1175 2 1
PRI W] 8T PR (3% P < 0.05).
2.2 RHRLRLFLELIZE

HE (g (B DB, BTARASRARIA
Jri 8 d BT B A2 A A AR R I AT 4 fb . 4524541
FIRER L G P BEAAAR AN I A T ANRIRR (T4
Yetk, HrpgZi4A M S1~S6 MRk 0. 1. 2.
3. 6. 68104, MERA/HA O, 0. 0. 5.
6 F1 1 M. 25 LR B AR A 1Y) £ AL R B R B
K, AnzERARI2EE (P <0.05).
2.3 PFLAZR d Smad2 1 Smad4 mRNA Fix7kF

RT-PCR 45 B(K 2) B os, 45 22 AR A 21 3%
BEFARA M T A2 H Smad2 F1 Smad4 mRNA %
AW BT, HLAS 25 AR A () e T A
#11rh Smad2 A1 Smadd mRNA ik 7K1 i K %,
ErBA G R X (P <0.001, %2).

% 1 ZHXBRARRFERF E S8 MEFER
Table1 Serological indices of the three groups of experimental rabbits at different time points after operation

(X +s, n=12)
4l ENELEIENG HA p/(ng » mL") LN p/(ng * mL") PCIII p/(ng * mL%) IV -C pl(ng » mLY)
BTAR4 2 3015+ 2.45 57.24 + 8.18 0.25 +0.15 25.26 + 3.62
4 30.68 + 1.84 58.85 + 7.94 0.26 + 0.02 25.84 + 258
6 31.84 + 4.25 58.31 + 7.14 0.26 + 0.04 26.85 + 0.75
8 31.68 + 2.47 58.17 + 5.19 0.24 + 0.05 25.66 + 0.84
4] 2 4795+ 481 150.93 + 5.11° 1.24 + 018 46.26 + 5.09'
4 48.16 + 6.15' 156.93 + 3.12° 1.85 + 0.94' 51.15 + 511"
6 50.22 + 6.64° 168.94 + 3.28° 231+ 014 58.12 + 5.03'
8 53.21 + 517 179.69 + 3.58° 271+ 019 63.81 + 4.79
Al 2 42.89 + 176 143.90 + 4.12* 1.26 + 0.74* 40.89 + 5.17*
4 4421 + 0.43* 152.91 + 5.11"* 1.44 +0.12* 4564 + 5,03
6 45.74 + 0.52# 156.91 + 1.18% 1.69 + 0.04# 47.18 + 5.02°*
8 46.54 + 2,58 168.68 + 2.94% 212+ 0.78* 52.82 + 4.21'*

) IR R AR T AR LA, "P<0.05; 5 [r]— I [R] s A2 4 LU #R,, #P<0.05.
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- B
A D

A BT ARAL, FFANIR/INIES , /NH-Z5H T (X 100); B: 452541, ITANNRAKI . SRR PEA: D B SORIFFE(X 100);

C: BEBA, AN AR TEY] Wt HEFIZETL, SN 254 W] A (X 100) .
Bl 1 HE REENREFFANFLHL
Figure 1 Observation of hepatic fibrosisin rabbits after HE staining

% 2 =% A 8d AFAL H Smad2 #1 Smad4 mRNA
FikskF
Table 2 Expressions of Smad2 and Smad4 mRNA in the
liver tissues of rabbitsin the three groupson the
8th day after operation

(x+s)
41 [ZEA Smad2 %1k Smad4 Kik
TARA 12 0.10 + 0.09 0.11 + 0.08
R 12 053+ 0.71 052 + 044
AR 12 0.35 + 0.62# 0.33 + 1.17#
F - 0.256 0.278
Pl - <0.001 <0.001
1 ST AL L, *P<0.05; L 4] L%, “P<0.05.
A B C

B-Actin

A: BTFARYL B: 442541, C: 4L,
B 2 EERENIEEEN ZLERIEAFAL P Smad2 F1
Smad4 mRNA Fix1E5R
Figure 2 The expressions of Smad2 and Smad4 mRNA in
the liver tissues of the experimental rabbitsin
each group were detected by Western blotting

3 it

TACE e M B H ImARAE IR, JFRE A
AF3, GMNVARR, B, AL, MK,
O A T 8 (iR 71, H— L2

INA, TACE TEiRYT I I A% AT A7 A v 2 i
Ui, EIWTEAT R g R, ST BN
ARk X3, 3 AR o AL X I T 2H 2N 3T
TE AT EAr,, I ] P BURE I R kA, 4t
ZBFLR NI

PGEL 72— W ZE R S WG TED) T, e 4k
A DY I TR A A S A S WA T T A BT /N IR BT 4y
T T2 5RMER N R A KL RS, B
JURW, T4 #E b PGEL v /E M T4l
FINRER 424K, EPE LT B R A, &
BIFTLF AL VE RS, Sqiki 5T R L, PGEL
RS RTPIIRER 2 AR5 G, 2 B A i A
& IR ¥ (cyclic adenosine monophosphate, cAMP)
REAH] TGF-BL A1k, 1M1 HAF i 21 TGF-B1
RIS, cAMP REK WD T, X4
7~ PGEL RESUR Bl il TGF-B 2Bk, 2 RIHTLT
e AEH

AT RAE A PR ] PGEL X JH AT 4E AL 1K)
FEPUER . SRR A R B 2 AR 20 G5
N 0] 5 PR ML 22 R AR I W T s, HBE AR AR AR 4
I IARbR TS W, HP HAL LN, PCII
IV -C 55N T3 5 A et IS A2 m AR OG: 145
R PGEL X £ 4 Ak i F ke 21— (M4 i 4
Mo drH s, XngeS PGEL i@ i ik 4™
BRI, 9kl PGEL A4 e S I, BRIl
HERTRIIRER 1 2 ARB0S P4 A S B 1 5
g, Wb R P A R A, T BRI S AR T
HABGRREA G ok, PGELIERE T &R
JEE AT H G 5 b A L A o T e D gk
AT e g B, B LT R R . At
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FUEHE— 2005 BEAR AW AT, A5 280 20 4 A
HEERRA A AR 2 s T4 294, IXBAIE
ST PGEL REC BT EF 4L AT FH o

JHFAF i fb R A i, T 23 09 B 4T 4 4 e 34
W, PEAERIRA USRS T, BRI 4. B
KT EF 44k 23 T WL IO I 5T 42 3 4 R (1 W 7T 34
R, JEE N TGF-B/Smad i 4% 5 1% i F2 i A
Kiel, TGF-BLnl 541 fufist - TGF-B M52 4 (TBRR)
S5, WG AR M . TR IR A0 L ORS J BE
W Smad & (ARE AN Wh, e ] A Ak
JR = A FR IS BEAE S SR TR IR,
Smad & [ ZRIE T A RANHIRR IR 214k, il Aon)
[ R JEPIBUE R A B B MsIE R, 8ol A
Smad 5 [ 1117 WA AR 4EAb A H R R 120,

AW HE— BRI T PGEL 1603 K R JIT4F
YAk FE A5 6] Smad2 1 Smadd mRNA 261k 7K
PERW, iR ER: A RBIRAH KR
Smad2 Fil Smad4 mRNA ik /K- ¥ & T, i H
4y 25 U R 2H A (T 2H 20 Smad2 #iT Smad4
MRNA FKIE/KF BRI XIS T Smad2 Al
Smad4 mRNA 5 R4 #2 OCe.  RIR&E R
xW, PGELHiF4F4Eb/EH 5 Smad2 fl Smad4
MRNA FIA 7K1 SO ARG, HEM L mT B (1 L
H: PGEL & RYERMNH -1, HA 4 i
Gu g% SN IR, 7E TACE 3% Hh R /b T 41
B0, P A AR K IR AR, TR B T s

Je i kLS A T RE, RS BRI D RE AR H

MITHLEF itk % 2 B%0 TGF-BU/Smad i i - £F
Yeqh kA EEEE, PGEL M i 1 I 40 i 4h 32
=4 c AMP1E 5> 17, 76 TGF-B1 53R IA N
CAMP BEFIIH TGF-BLRIA, #it PGEL #liifill T 4 1%
-1 TGF-BL 3Kk, UEm##] 7 TGF-B1/Smad
W%, T Smad2 F1 Smad4 £ik, A3 T s
AR I EH .

g bk, PGEL M T 2l Ik il 4h i 4% 2
A, BEBCGE ARG T LTS OL, FRIR AT 441
Smad2 Fil Smad4 mRNA K&K, X s
A MBRAER .
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Effect of Prostacyclin E1 on Hepatic Fiber in Rabbits
after Embolization with Lipiodol

LI Le?, LI Xiangli?, HU Huimin®
(1. Department of Hepatobiliary Surgery, 2. Department of General Surgery,
3. Department of Pathology, Suzhou Xiangcheng People's Hospital, Suzhou 215131, China)

[Abstract] Objective To investigate the effect of prostacyclin E1 (PGE1) on the expressions of
Smad2 and Smad4 mRNA in rabbits with hepatic fibrosis after embolization with lipiodol.
Methods Thirty-six adult rabbits were randomly divided into sham operation group, model group
and administration group. After one week acclimation, al the rabbitsin the three groups were intubated
under anesthesia, and hepatic artery embolization with iodized oil was simulated. Then, 1 mL normal
saline was injected into the right hepatic artery in the sham operation group, 1 mL iodized oil and
0.2 mL PGE1 wereinjected into the right hepatic artery in the administration group, and 1 mL iodized
oil was injected through the right hepatic artery in the model group. On the 2nd, 4th, 6th and 8th day
after the operation, the serum indices of each group were detected by ELISA. On the 8th day after the
operation, all the rabbits were euthanized, and their liver tissues were taken out for pathological
examination. The mRNA levels of Smad2 and Smad4 in the liver tissues of each group were detected
by RT-PCR. Results There was no significant change in the serological indices of the rabbitsin the
sham operation group on the 2nd, 4th, 6th and 8th day after operation. Compared with the sham
operation group, the serological indices of the administration group and the model group increased
significantly with time (P<0.05). Compared with the model group, the serological indices of each
time point in the administration group decreased significantly (P<0.05). On the 8th day after operation,
there was no obvious fibrosis in the sham operation group, while there were different degrees of
fibrosis in the pathological specimens of the administration group and the model group, and the
fibrosis in the administration group was more obvious than that in the model group (P<0.05). The
expression levels of Smad2 and Smad4 mRNA in the liver tissues of rabbits in the administration
group and the model group were significantly higher than those in the sham operation group (P<0.05).
The expressions of Smad2 and Smad4d mRNA in the liver tissues of the administration group were signifi-
cantly lower than those of the model group (P<0.05). Conclusion PGE1 can improve the liver
fibrosis and decrease the expressions of Smad2 and Smad4 mRNA in liver tissues, which has a
positive effect on the protection of liver injury.

[Key words] Prostacyclin E1; Hepatic artery; Lipiodol emboalization; Fibrosis; Smad2; Smad4
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