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WE:BH  PFEB0nFEEE(R) XM FRMER FAL0BGHER. Ak BE3STHE
2 A B 2 v i S VX2 R 4 S TR R, R ST U R B R . 2 R, IE S e R A R L T A A
7 ) HEL EL VT I e o i 4 3 Bk 43 52, 60 min J 2% (6 i 45 BH BT PR A2 000 3 5 43 ) F PR O min, 1 b1 d,
3.dM 7 d BN 4 2UR T & P40 430 5 A 30 1, L HE 32 (03 R 58 iR S0 A% 1 BR A 0w B A S
dUTP it 17 A %t 47 3 ( TUNEL ) 25 0 4% 1 Ff 4 21 Qlﬂ}i@?ﬁ]t‘%‘/ﬂo _n% HE B¢ B/, IR G412 1
ATy g m, £ 1 dr AT REE (R 23% , HE R 10% ), H)g BAKEMK, HE7d
A7 A & F IR B K (P <0.01) Uﬁ:éﬂf/\fﬁiﬂ@ﬁtﬁxjﬂﬁﬁ,,\&%HT'i'FH P 20 i S 2 0
?JL%HT?E,\D TUNEL 5255 /R, IR B A8 M- (5% ) M Z FIEWMALR (1% ). IR )5,
HEIE R AL M T A RS S HE Qe @ el, FIRT d f1 7 d T 4n a5k 25% , 15% Fi
8% , 2% . £ IR J& s 4 2L 45 0 0 A0 0 I T4 I R AL 28U Sy g
[FETBEMIZE,2007,16(8) :783 -785]
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The effect of ischemia and reperfusion injury to hepatocarcinoma and normal
liver tissues

ZHANG Lan', YANG Xia®, YANG Xian-fa’, ZHAO Zuo-qing

(1. Department of Physiotherapy , the Third PLA Hospital , Baoji , Shanxi721004 , China ; 2. Division of
Teaching Service 3. Division of Experimental Surgery, Tangdu Hospital, the Fourth Military Medical
University , Xi'an 710038, China )

Abstract ;: Objective  To study the effect of ischemia and reperfusion injury to hepatocarcinoma and normal
liver tissues. Methods The hepatocarcinoma animal models were established by the ultrasonography - guided
implantation of VX2 tumor tissue suspension into the left-middle lobe of liver of rabbits. Two weeks later,
the established hepotocarcinoma animal modal and the control group animal were subjected to 60 minutes
clamp of the left-middle lobe artery branch followed by reperfusion at O min, 1 h, 1 d, 3 d and 7 d
respectively. Apoptotic changes in the hepatocarcinoma and normal hepatic tissues were observed by means of
HE staining and terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling ( TUNEL ).
Results The result of HE staining indicated that the number of apoptotic cells in hepatocarcinoma and normal
liver tissues increased to the highest point 1 d following reperfusion (23% ,10% ), but even though the
positive cell count decreased to a certain extent until 7 d after reperfusion, it was still more obvious than that
before the reperfusion. The positive apoptosis ratio of hepatocarcinoma tissue retained a higher level than that
of normal liver tissues at all time points. The result of TUNEL showed that the number of the apoptotic cells
in hepatocarcinoma tissues (5% ) was larger than that of normal liver tissues before ischemia (1% ). The
apoptotic characteristics of hepatocarcinoma and normal liver tissues after reperfusion were similar to those of
HE staining and their apoptotic ratio was 25% , 15% and 8% , 2% after reperfusion for 1 d and 7 d
respectively. Conclusions Ischemia and reperfusion can cause more intense injury and apoptosis in

hepatocarcinoma tissue than in normal hepatic tissues.
[ Chinese Journal of General Surgery,2007,16(8) :783 —785]
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B 1fil. i %€ 73 (ischemia and reperfusion , IR ) 41 14
54 A H R L R R RO S A T A
Ko EAERIE KB, IR L4 A OC T Be w25 1 s
gLgt T R IR G IE R 418U R, 2 7 A]
I IR (9 41 2068 05 A X I 98 i AT 3097 7 M A
WIT o il A< 525 # o7 i A1 IR BEAY ) DL HE
8, 0 5 O A AL T IR OK i % % il A 5 19 dUTP
B AR 3 AR 9 ¥ ( TUNEL) W %¢ G I 9 4H 21 F0OE
AN IR R/ s 09 T O, B R R AR
IR (458 P B A, O 54K — il BB A% K i 98 4 i 3L fE
PR AP IE 5 2036 T T I R 07 ik BR Al

1 #MBMTE

1.1 SSIEH#

S Y SR B B S 22 R R 36 L
MEA Y] AR BT & 2.0 ~ 2. Skg, f1 55 DY 45 B2 K 4% 5%
Ui/ SR /e o 7 | IR U = o 4
H 2% [E Roche Diagnostics GmbH /% @], VX2 ¥ £k f
5 DU ZE 2 R 2 o B A ORI & AR AL SR TR 22 A
AL
1.2 LWHZE
12,1 AP TR BEA ey 52 5= L VX2 9 bk 15 1R
B, AEFE, T T AR A T O BB UL A P Y i R 21
4 i 11| N SR AN S L 2N TR ) B o 7 2 e e
B, WA 20mL R g S, B ST
SR I 22 ot SR HE T 0. Smb R 4 2UTR B R
T2t AR R e LAY L 2 J JE R R E
Sl B B AR T AR T VX2 i R 4 R R o AE R
LR A [l 7 R RS a2 0 b B, R €8 22 3 )l U AR
BRI JE i s b el (A A TR )
Py LA BB L Y 3 SRR (0. 15 mL/kg) , JF 5
e 2R MR 20 A a3 B AR N A e 2 Y
S S i s ) 5 I R 1 =TS T
ML 60 min Ji5, #A T I 45 e YK 2 3l Bk i R 5 5%
B, TIRA.IR )50 min,1 h,1 d,3dfM7dHEAN
[) i A5 3l 9 4k BB, 43 ) U0 G 2H 2RORD B R 45 TS
L. Sem A IE 8 JF2H 2L, 1 e Wb A A 5 U0 R
1.2.2 HE $ & HLPPKE ALY
AL RJE Spum, HE Je 68 568 N W&, 4 i %
Ju o J7 350 T A, A% R 2 Rt B R T R S Dl 4
BT ELEMEE S AU, U Al Y L
S S 1 10 O i S S I o AR (SRR DO A R S
2.

1.2.3 TUNEL #7432 4% M40 B 08 T 0 ik & fd 452

Hepatocarcinoma; Ischemia and Reperfusion Injury;

Document code: A

Apoptosis; Disease Model, Animal; Rabbits

VER AR HEAT - VD) )y AE IR v B o, 22 6 T
RiKAL, W TR +h 2 b i (PBS) 4R ¥k ), UL & A 1§
K E 30 min(37°C ), H PBS g3t 3 Ik, ik
5 min, Y5 i i SOuL TUNEL J B ¥, B & M
37°CH%E 60 min, PBS Rk 3 ik 15 min, JF L5
FHYEJE N B H I CE L 2O BB T WS, IR
o MIAZ PN H BB 2% (5 2 O B PR A0 . U A
e A B LB (% 200 ) T B0 T 40 M. BR A TR
TUNEL S S8 50 , FH TR AR T 325 0 A0 B s o7 32 A B 1
xR D) AR A L i DNA i DL 2R fi# DNA
SR ) 4% i TUNEL B ic 45 SR AU 20 47 BH A X B
1.3 ZitFaE

Beds UL 7 B o AL B D) (M(Q) ) 3%
/R o K SPSS10. 0 H {47 43t 0 #r .

2 7 R

2.1 MEBAMBATER

fE HE Y@ U] 5 b, 8 T 4 i 3% 30 o R L 45
VNN iR RN iR E NS U N 0 AN U A = S
Je g A 20 T A i B R S . AA IRO min S 4R
gz # L, £ IR1 d A HIE(P <0.05),
HJg X 87 dJE05mF IR jiKF. 1E# I
LI IRL h ~7 d J5 08 = 240 M A B 8, {H ¥ BY
BT EHAL(P<0.01) (KR).
2.2 TUNEL # i

TUNEL % {8, [H 4 20 i Sy i 40 Jf 38 43 12 35 o
NN ER a7/ S U A e SN 7
JT o IR J5 9 41 80 R IE & R 41 2009 FH M A0 i i A
A S HE Y& o FH L), 968 41 2009 98 T 40 Jf 5 B &
ZFIEWHAE(HE) .

Mfk A SO IE R AL A0 M T
[M(Q),n=6]
i EIE RS
4131
HE %5 TUNEL %z, HE 2z, TUNEL ¥z,
IR #j 8.0(1.1) 5.0(5.5) 3) 8.5(0.8) 1.0(1.8)
R
Omin 15.7(2.6)2% 8.5(4.3)" 9.0(1.1) 3.5(2.0)
th 15.8(1.0)2-% 21.0(8.0)2%  10.4(1.0)  9.0(4.3)%
I 23.1(3.002% 25.5(13.0)% 10.000.9)2  15.5(9.3)%
3 1B5(LDPY 19.5(2.5)24  9.5(5.8)Y 11.5(5.3)%
74 14.0(1.6)2Y  8.0(4.3)% 9.8(1.6)% 2.5(1.5)

5 IR BT A1) P <0.05,2) P <0.01; 5 1E % IF A 4R i A4
4 :3) P <0.05,4)P <0.01
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E1 JEHL IR 5 1d 410 1 ( TUNEL x40)

3 i i

X T AR YT B IR XE ) g i R R 3l ik
S5 FL B 2E 5 7 IR T L B R O H A X R T4
LU, A 2 RS kB N AR E R
AN DU B Al R AR M IR 9T RCR SO0 T 2 BE Y R
Wi 2 T 4 A R B . AR B, A
B 25 IR J5 ] 51 i g SR SE I F - o (TNF-a)
K F i, I A X RO RIE ST AE . AR TR Y
[7] B} 45 T 5t 8l %% J7 1% ( photodynamic therapy , PDT ) ,
LA I TR A 5 AR S e AR A T Y R
W A AL Tl 1Y 02, e B PDT Sl 3d 4% M e by X Jil
S HEAT R A, O W58 B IR2 h B8 2K A6 I 93 48
T AN el DR N AR T M i T e i 8 A K
AN TR R B I IR o R P Y o
21 3 R T UK 5 M g I R R

HETIA A, IR AT 5]k 4 3 H BE /Y ok 28 A2 21
P, =W R IR (ATP) & B 2> pH 5% . 4l
it P8 3 3 M B e DL S B e 3 2 S 3 ] 5] R 4
Jf P 5 R T ((Ca™" ) RS TR 9T 0 B K, AT 5 A5
e, AN AR A D AR . TR i
A b ke I | R R 2H 2 IR B 7 ) A T )k ]
P RE A BT Y 7 AR CRL G TR PR AL IR AR 2 i A
T RAE L 5, S B0R R R B R E
Mo HETIA A, SO 0 58 AE 40 B, 35 2502 40
Al AE TR 3k 7 b 2 B b BEL 2 0% 2H 2R B0 7 o
WESEUERT, A b AR N 2 AN kL 1 2k ) R E
VR IR 7R R S A w1 @i g A
AERW @S H T, EUAERNRA
Sl IR SR pE 5 b, B8 K, BE R M4 H
Fe A5 A A W B A i (SOD) L — H L A
(NO) Je 9 8 (MDA ) ¥4 B 2 2042 , $2 78 77 18
B AL A e s R 2 4R A5 . HE et 2 410
W BT A PR TR L g AU TRO min JF
T CARMAE, 21 dikEE W, 7d 6413

2 HEAIZUIR J5 7d 4 JH T (TUNEL x 40)

T 3R W1 & . TUNEL 5285 i — 20 R T 241 41
B IR 5 09 ks AR L LS HE e 4 4
(S ER SR R 7/ IR TN Rl 2 S A o
A 2 AT ST R B A B A SR A 5 T R
FORF LG, T R T A0 L AT AR gE Y
HE Z¢ (& fl TUNEL 5255 45 R 1 R, 78 IR % i 51
JF e AL 408 T A M R W R TR WO
e A 3 I6) 9 22 5 0] RE 5 0 AL LB A A G, AR
RGN R p A NGl T L R
Ao IR N8 2 2009 352455 45 s s, AT IR X
TR E L 2 A A S 2% BT AR AT IR T AT RE R A
BAF IR o B0 T IR B 5 2 RIS 8] 45 4% 7 %
O N I8 7 ik — 2 T
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