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GEEY B/ BHEHEESE 10, R85 4 BREC & 3 ) 2 K J 0 & Ik B (low central venous
pressure, LCVP) I JH Bk &8 43 U1 B AR A X ik - 1l - 598 7 (ischemia-reperfusion, IR) 4 13 {4 5% 1,
Fik  EBEEATNER S VIRF AR EF 80 6, 5 46 B, 2 34 B, 4F#E 30~65 % . BMI 20~26
kg/m*  ASA Tk 1T 9., BEHLS R PUL, B2 20 6], DU 235k F#E-R K A 2. D 4R BUT S T
1, WS ER 405 Ab 3 s DL 41 R P 2B 1L, W R 41 )5 A0 BRI A 5 il M LCVP (CVP 1~5 em H,O);L
2R BRI LCVP(CVP 1~5 cm H, 0);C A A X A, 4i4F CVP 7E 6~12 cm H, O, 435 TF
PTBH BT RT 10 min (To) FERETESS 2 h (Ty) .6 h (Ty) .12 h (T 24 h (T,) Z 550N # ikCR A4S I i
W NF-«B. 40 f 26 B 4% -1 (ICAM-1) \ALT 1 AST ¥ i, Wi ic 5% MAP.HR f1 CVP, &8 T,.
T, B LA DL CVP I BT CHMD 4 (P<<0.01), 5 T, B, T, ~T, i PUZ NF-«B,
ICAM-1,ALT Hl AST ¥ BEH] Bk (P<<0.01), 5 C 4%, T, ~T, i} DL 41.D A1 L 41
ALT.AST . NF-«xB fl ICAM-1 ¥ J& B 8 [J# Ik (P<<0.05), T,~T, Bf D401 L 4 NF-«xB.ICAM-1,
ALT Il AST B B & T DL 41 (P<<0.01), £it FFSEd 1, 6 R 405 Ab BREC A 7 il 4 LCVP
FAF BT R0 43 VI B 28 3, RE WA P AIE IR 483 47 1 A2 e
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[Abstract] Objective To investigate the protective effects of tanshinone-1I, sodium injection
post-conditioning combined with controlled low central venous pressure on hepatic ischemia-
reperfusion injury during liver resection. Methods Eighty patients scheduled for liver resection. 46
males and 34 females, aged 30-65 years, BMI 20-26 kg/m?*, ASA physical status | or I , were ran-
domly divided into four groups: tanshinone-1I, sodium post-conditioning (group D), tanshinone-1I,-
sodium post-conditioning combined with controlled low central venous pressure (CVP 1-5 cm H,O)
group (group DL), controlled low central venous pressure (CVP 1-5 cm H, Q) group (group L) and
control group (group C) that took the static-compound anesthesia and maintained CVP 6-12
cm H; O, 20 cases in each group. The venous blood samples were drawn from internal carotid vein at
different time point: pre-occlusion ten minutes (T,), post-occlusion 2 h (T,), 6 h (T;), 12 h (Ty),
24 h after operation (T,), and then detected the levels of NF-«kB, intercellular cell adhesion molecule-
1 (ICAM-1), ALT and AST. The MAP was detected, HR and CVP were recorded.
Results Compared with group C and group D, CVP were significantly lower at Tyand T;in group L
and group DL (P <C0.01). Compared with T, , levels of NF-kB, ICAM-1, ALT and AST in four
group at T,-T,were significantly increased (P <C0.01). Compared with group C, levels of NF-kB,
ICAM-1, ALT and AST in group DL, group L and group D at T,-T, were significantly decreased (P
<C0. 05). Compared with group DL, levels of NF-kB, ICAM-1, ALT and AST in group D and group
L at T,-T, were significantly increased (P <(0.01). Conclusion Tanshinone-II, sodium injection
post-conditioning, combined with controlled low central venous pressure in patients with partial hepa-
tectomy, can reduce the degree of ischemia-reperfusion injury.
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reperfusion, IR) i £5 . ™ 5 5% i JiF JJE 37 K B8 35 %) il
JEH . JFFRE TR 5095 0 B E 5 ol BR8] A 4 L E
fift 4 DIRE A5 55 55 2 Fh IR R AT 5. o] ol 42 TP JE TR
Wit BT B R R R Z . PES T,
R EME G b P2 ) FEA RN 2 — B
PUR BUA BUIIE PR 2 A AR TR 45 4 45
05 T AR S PR AR R Rz R L AR SR B
TRUTPH 200 11, it R 4 J= Ak BB 45 455 i 2 1K v o0 i
ik & (low central venous pressure, LCVP) F T T F
AR AR X BE TR 454 119 52 i) S AR DG AL A e
RN R B %

ABETE

— A A AT R e P 2 5L 2 AL
(EFES . 2016 BRI 5 55 003 5, IF 5 B FH & B A
19 R A5 . 3 R B AT I IR 40 D0 B T R 9 I R
LA B R R AR PRI R L AR 30 ~ 65
% ,BMI 20~26 kg/m’, ASA [ i [ %, NYHA 4}
G s . HEBR BRI AR RTA O M4 R G5 .
A1 LG 90 BE PR L 4 B IR e mX R R 0 3l P R
PRRERZRFRGEE. RAMILEFRIE SN
PUH

R R THEBREAE G WM HR A
SpO, » B8 2 ok 2 il 45 1 S Wl MAP, 28 351 04 e ik
AL ik S S W CVP, BRI S Kk s
£ 0.05 mg/kg . HIAE 1.5~2.5 mg/kg. &7 75 K&
0.5 pg/kg B HEMEL 0. 6 mg/kg, &% 5 HERR I
BIUMLAR A i 38 <L AR 1l =53 A 45 SR PR L I AL 244
FEH% 447 Per CO, 7E 35~45 mm Hg, #IKE I 4 %
FERKAE 0.5 pgekg 'h ' JINTHEY 4~12 mgekg '+h™!
KA 1Y% ~2 %L Fl Tk WA ZEH7 IR, 4E 15 BIS 40~
A5, FREEF IR BT i 228 0. 1 mgekg ' h™ ' ¢
JUURR . 7 JFF S J5i 335 T At 2 R SRk 3 1A% 32 BEL T I A
AL BT £ I 38 BEL DRI sF ] 35542 S £ 20 min AN,
DL 2175 JHF 52 53 56 4 25 i ™ s 42 il i o, WA DL &R
T FLREN R £

TR RS S AR R 4 A 250 ~
500 ml, BRFRIFE S5 2 5 0T 56 4 B Wi i ik 1 3 &2
JrFLEREM 1 mlekg 'oh ! PREE SRS LE
Jik i S Wk FE K 5~10 mg, FBE 78 T BH BT AT SR B 15°
S AR ASH , 388 2 106 A DK IR 1 KO I 2 (A7 B 4T
WKE TR TA B 45 9 I A 24 A R H I GRRGR R 3 R
0.5 pgekg "emin™ ) M 1% ~2% L REEM A 75 24 +F
SBP=90 mm HgFiH& & , 2 %7 55 I i 52 H i i 55

HLA S A EhEN 0.1 pgekg ' emin L AERFR T CVP
fE1~5 em H, O, 7E4& 6] CVP o # i, AR 4% BP AN
CVP 19 28 1k 9 15 25 % 5% 3 ) 3 B2, # SBP<< 90
mm Hg . W90 /0 K pR 15 24 8 5 AR 15 24 1) FH 4, O
T Y00 Al R H L RIS 100~200 ml & 7 FLER 4N
(B 7 wp 3697 BRI R 2~5 pgekg ' emin ' 2
Jie e F5 08 A Fa o . L 4E RS SBP=90 mm Hg#ll HR<C
100 /43, 78 o 7 1 0 F2 v i A 4k FF CVP <4
em H, O, 78 JFF52 5 i W7 I 1000 1 1k 1 5¢ A% At 422 7 A
2 H i . DL 2T BRI S I 104 ELUBT i JHF 11 5 ik
HI 5 min Z8E K% PSS 00 1, BERE (80 mg fil A
100 ml A LR K H) . D AR 5 5 1078 B
Wi BT TR AR 5 min S PFS AL, 6l 2 04 e 5
AT RN CVP 7E 6~12 em H,O, LA RS
DL 4 AH R 7 i 4i 55 R b CVP £ 1~5 em H, O, Jf
TR 5 I A8 BT 5 1 JF BRCRT 5 min &%
100 ml A= FEER/K . C ML 4EHF AR CVP 7E 6~12
em H, O, HRRESIF 5 J5 /87 BEL B J5 0 11 R AT 5
min # kiR 3 100 ml A FEER K,

MEFe AR THFTTBHBIET 10 min (T,) . FF¥E
FJE2h (T)).6h (T, 12h (THOHM 24 h (T,).4
9 PN T kSR LA I I T NF-«B 40 B B B 4> -1
(ICAM-1)  ALT H1 AST By¥ & , [d] ifiC 5¢ MAP,
HR #1 CVP,

Yot oA R SPSS 19. 0 88325 B 1k i A7
AhFE, IE A AT R LB AR 22 (o
$) TN S 2 [E) LU 3R T ORUER 26 05 22493 B » 2 SRR AR Y
B LR g AR 2 P9 E R SR T A R A
It 7 225307 5 AE IE 25 430 A 0 1 o 96 R SR T AE 2 50k
5. P<<0.05 WESFAGI¥#E L,
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AT A B 80 B BE4H 20 B, DU
FVER R R E AT R R 22 R G R
(E D,

x1 MABRE-—RBERBOLEER

aml s B/ AR RE %ﬂﬁl‘ﬁl
Cip) %) (kg) (min)
DL 20 12/8 41.5£10.0 58.1£11.2 135.1425.8
D4 20 10/10 42.3+11.1 61.3+10.8 130.0+24.1
L #H 20 13/7 38.6411.8 61.8412.0 128.34+20.1
(oF:| 20 11/9 39.4412.4 60.0411.6 132.2+23.2
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U ZH B A5 I MAPLHR 22 % K4 i3
X, Ty T, B L 44F1 DL #4 CVP B A% T C 41
D4 (P<<0.01) (£ 2),

57T, mfHede, T, ~ T, B P40 NF-«B,ICAM-
L.ALT . AST ¥k EEM] B F (P <<0.01), T, ~T,
iF DL 2H.D 41 L 41 ALT.AST . NF-«B.ICAM-1
W BT C4H (P<<0.05), T,~T, if D4
ML 4 ALT.AST.NF-«B fil ICAM-1 #k & B i &5
F DL 4 (P<C0.01) (% 3.4),

f it

LA SR A B 5E £ WL I IR 45 2 — S
PEARLAN L 5 Ak 22 B A0 M T R R B o R
B A Z R RN R G ST T2 50 Rk
o A B AR L AR TR B M5 ad B e R R
Ja 2 FR S H) LLSE A R R R S N A A )
HAESBUN AN 05 9 R, HETE)S 6~8 h oA
07 0 30T o R v R R A i 2R A A = Y RRE K AL

*£2 MAHREAREAMRA MAP.HR #1 CVP By EEES (x £5)

BT 20 5 % T, T, T, T, T,
DL #] 20 81.2+5.9 70.247.1 79.045.2 77.0+5.8 78.8+5.0
MAP D4 20 78.947.3 72.446.5 83.646.1 85.1+7.0 85.34+6.8
(mm Hg) L4 20 77.448. 4 70.8+6.0 84.247.0 83.946.0 84.245.7
c4 20 80. 6+5. 2 75.047.0 81.4+5.9 83.045.9 83.84+6.0
DL 41 20 77.84+5.9 65.846.9 81.84+6.5 77.04+7.5 83.947.2
HR D4 20 85.346.0 73.0+5.8 79.4+7.2 81.246.9 78.347.1
K/ 5 L 20 82.9+7.4 68.2+5. 4 73.0+6.9 75.7+8.0 80.3+6.3
Cc4l 20 84.24+7.0 71.347.8 75.64+7.6 82.4+7.2 76.94+8.0
DL 41 20 3.241. 1% 2.841. 2% 10.842. 8 11.44+2.8 11.84+2.0
CVP D4 20 10.1+2. 4 9.142.4 11.24+2.0 11.0+2.0 10.5+2.7
(cm H,O) L4 20 3.840. 7% 3.241. 8% 10.343.0 12.041.6 11.241.9
CH4 20 9.5+£1.5 8.1+2.0 9.742.2 10.3£3.1 11.942.3
W5 CH K, P<0.01;5 D4 H#,"P<<0.01
X3 MABEEARREMAME ALT #1 AST IREEE (U/L,xts)
it 2415 1% T, T T, T, T,
DL 21 20 69.2+11.0 82.3410. 2 220.1416. 0* 159. 1418, 4* 148.3+16. 0%
D4 20 62.0+15.2 110. 1£9. 0™ 311. 6418. 0% 270.2416. 2%  210.5414. 7
AST
L4 20 76.449.0 108.2411.5%  418.3+18.6%  354.0413.0%  265.1412. 3
CH 20 68.04+12.3 109. 74£12.0° 558.2+12. 2° 424.24+15. 6 320.4417.0°
DL 41 20 82.3+8.8 102. 1411 9® 336. 0416. 0% 250. 1416. 0% 220. 8412, 5%
D4 20 86. 8+6. 1 112. 6£6. 4% 430. 8414, 9% 281.0%16.4"  283.6%13. 0%
AL L4 20 89.0410.0 119.2411. 1% 389.6412. 0%  278.6419. 1"  200. 014, 1**
CH4 20 85.649.3 122.1413. 0° 561.3415. 2° 530. 1422.0° 320. 2£18. 0°

.5 T, k. P<<0.01;5 CAHLE."P<<0.05;5 DL 4 k% . P<<0. 01



I R PR B2 2 5 2017 45 7 A5 33 545 7] ] Clin Anesthesiol,July 2017, Vol.33,No.7 * 635
R4 MEABELRERMSEME NF-xB 1 ICAM-1 iR ERLLE (x+s)
Eig 2 531 %k T, T, T, T T,
DL 41 20 0.3240. 26 2.764+1.24% 5.6740.98% 4.6140.51% 3.8941. 22
NF-«B D4 20 0.56+0.89 2.89+1. 57 6.98+1. 59 6.18+1. 68 4.1440. 937
(ng/mD L4 20 0.6140.56 4. 0241, 22 8. 704 2. 03 8. 06+0. 82 7.0940. 55
CH 20 0.4640.79 5.7942.78° 10. 06 1. 97° 7.3241.70° 5.6241. 30°
DL 44 20 0.7940.59 2.50+1. 10" 4.19+1. 90 3.78+1. 21 2.7841. 21
ICAM-1 D4 20 0.68+0. 44 4.58+2. 01 7.88+2. 89 6.8141. 35 6. 0440, 36"
(pg/L) L4 20 0.5840.98 5. 4642, 49 8. 694 1. 45 8.1340. 89 7.2640. 49
CH 20 0.9940.72 8. 87+3.06° 12. 0242, 24° 10. 8840. 76° 10.1140. 53
H:5 T, i, P<<0.01; 5 C4l L%, P<C0. 05; 5 DL 41 te#g . P<C0. 01

2. Olthof 25" #fF 7% /%, BF IR B A4 R JE S 1 fie
T AR NE I, R R BUF IR ity 2 AN
Z—.

NF-kB &2 5 9 N 1 — A 5 257 5 7,
SRR T AL AN b S a2 R R P T 3
PRIk, s a2 b 2 5 0F IR #1405, B 4 B
H1TA S NF-«B 76T IR #5143 i % o 4y 3 — A 2
A, FEHIENT NF-«BY LLJC I A 7E
MILAZ A A R N EE R A T A5 RS B
T G I T Ak rh o e A R S B L R L T P
Az KR I AR A H 3 R AR 1 K S T S R 05 411
B AL 2 F R E B . ICAM-1 7245 A 41,
B IR 145 h 35S 5 R A G g S, 3R A
% NF-«B gt i Fe R 450, IR B, ICAM-1 £ &
P 41t 5 B SR 4R DL RIS Akl R bR G BEE R
Horp RYEA BUE ICAM-1 ik EFR R, ICAM-
1) 2 4 M 4 i E A A SR T T A R P
200 08 T 1 K A R e SRR 7 R kR P I
M E L A SR, L DY A
NS I NF-xB 1935 £ A B 0805 20 210 1 1 46
. ASHIESE o %) BR 20 A8 AR K A2 1 JS NF-« B3R 1k
W TR, R BE 5 T IR A4 % A NF-«B 76 F- o v
BB — A = K ICAM-1 e B B 58 88, 2
7~ P T 20 A 405 20 ) N EE . T P S 1L,
TR 0 J b BN PR 2B 10, il R 4 s A B B 5 8 o
LCVP 4 % NF-«B fl ICAM-1 fy &b £ & It
FRREARXT AL 4% HLW WA T X B4 8 % X T e
FFS 0 11, il B8 A Je A 3000 I 52 A8 B0 0 T L el B

F Yk AR TR 2 0R ML, S0 U 26 5 307 NEF-
kB BT AL o DG S KT 410 02 58 M 40 M IR - L e Ak
PRI RGBS 19 22 58 R R s, B0 ICAM-1 g 3%
K W R AE BN AR A O . HEOR S SR 1L, 6 R
B S A BN PE S 1L, R R 4N S AL BRI A b
LCVP &R Al yal 5 i IR 43 .

Li 85U B 58 6 B L 76 U0 B F R v SR 4 il
LCVP $ A H By sl 6 T 25 50 88 £ a7 14 f 1, A7 %50 Hh
oA N R I 5 11 RS S 1 I e S A R NG
L1 E G RN D S = v = B W2 T TN -0 I
LCVP £ AR R R T S A v E 47 7™ 4 1) 4 T 45
RIS FH 0N 790 2 R H I 3k B RE IR CVP L 4E R4
SUMMBERE G B 0. 76 FEERI], LCVP /] DL fifi
JHF I XL 38 7 7 265 AU A 1 000 0 A A P ) R U
% EE 1 3T ) P SO S B ol U P 9 I
TR AT E ARG B4 15 1 R IO 1 B LR
TIE B 2 B o 2] B AIG L 4E 22 A5 0] 45 3 B S, R IE 4 2
T A 1 L 9T T oS OO P Ty RE L DTG U8 A
IR #5340 o 08> 1 JFMIE 98 1 52 0 A J R ARG O Ik 2 45
Pt b b i i R L TR UE 8 00 AR 5 AST.
ALT 45 JTF IR 24 48 br A BRI A b . AWFoe e,
M LCVP 8 IR B 2% 46 b5 1 T+ 09 iR B2/
X IR ZH R, Bk EE I E LCVP X AT IR $t 4i A 14
PHERT.

TEARBETE B FF S0 11, 6 12 4 J A 20 4%
il LCVP W Fh 5 ik 56 0 W28 % i TR 43 79
S, BFIE 4 R R AR FEEVE L P S 1, 6
TR S Ak BB A 4 M LCVP 1Y % NF-«B Al
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ICAM-1 ¥ B2 ¥y 0] AR T 1+ 20 11, fit B2 44 fs 4k 31
A dE LCVP B8, R S0 B NF-«B &
L A2 3l ICAM-1 kg 4>, ALT 1 AST 7
JHF I i 38 0k 2 LA S T v i B A T P S0 1L, 6
TR i b BEANFE I ME LCVP B B35, 3271 T 40 i 15
it B IF RSN . PRS0 11, 8 R 4 i A 3 B¢
SPEHE LCVP PF2 R 11, B R 8 5 A0 23 45 i 1k
LCVP % i) ALT,AST,NF-«B fl [CAM-1 ¥
JEA B 25 R PR A B IR R A A TR
U B LR AP R

BT 45 R WoR L FF S 1L, B R B4 5 b BB
A EE LCVP, i i 0 ] 53 300 NF-«B [ 7
b DB S KT 30 A2 6 M A B DR L Ak B A
T BAH PR 1 2 3 RIS R, AE SR SR RE RN I K AL
il ICAM-1 3R 3k . [ A1 T IOk 1 27 48 A a1 T+
WG B LA USRI TR 481 497 2 3 08 B I 40 i 1 1
AW E— 0 kX P2 1L, B R B Ak B4R
HiltE LCVP 2 FEk & 4b B 20 8 & NF-«B #il ICAM-
1 ¥ B R SR A BT L SR B A7 A IE A 56 6 &R L R
BCA b BRAL RN FE S 11, B R A )5 b B o o
LCVP 2 BA — & B AR 51, Pl ATk oy Bk 5 4 23
YR I A PR AP VR R A8 T PE S 11, B R A ) b
FURPE M LCVP 4, H B BB R, 7T
A R T IR AR

25 LRTER L FF S 1L, 6 R Ak e b B A 45 1
P LCVP - B IR 43 U0 B R R U6l 42 1 240 B 46 405
FR R B 6T T 40 B B PR B4R L S R R BB E T
RE PR &2 4R A T AT EE . {H T H AT A g i Ab
FlRAWE T Ry X, MYk E %5
2] 5] 245 490 4 FH I 8] 45 5 T A ) 8, A5 A 1 i —
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