RERZE: £aRlE 2014 %544% 5 5H3: 488 ~494 ¢>
www.scichina.com life.scichina.com Q SCIENCE CHINA PRESS

SCIENTIA SINICA Vitae

it

Eywth T R e e RSB ik Y IR R AR SR 1Y
J 5P XL /P iR A

B ERK, Bk

A RER 2 E R BRI AL, dbst 100053
* AR, E-mail: w_tl5595@hotmail.com

Wk 1 391: 2013-11-12; 38232 H 31: 2013-12-17; P48 Ik % H 391: 2014-03-10
doi: 10.1360/052013-223
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S AR ABA B H AL 0 F IS FFH4, §4200. FRawRREGy | Lo IRERG
GREATHAMT 51000, FTRARERLREK. DI TREFSE. ADRK | e p

M 15 min. #3h KA K 15 min, UERARE & 1,2,3 RAETUE IS A R AT | pm
BT BH T o(TNF-a0). A —EMDAYRIM; 25 TIREEE T /5 . B0 ik H 15 min KT

15 min B 20 Bk RN B R ERES L A AT, B TREES B KRR % 1,2, 3 KRBT

P J TR R AT o 2 TT AR M B (LB (NSE)VR . T F4L &R ] B TNF-ofk &

PG T 3 T FALP<0.05), 30 k-3 N # ik A28 2 A8 180 Bk T 7 15 min B & T3 T

4 (P<0.05), K& EE W % 5 & o o & 4F T WA B AG 38.7%((27.1+15.7) h vs.
(44.1429.6 h), P<0.05). P4l 5 # &0 la B W #kEk3 MDA ft NSEA B LB E £ R
(P>0.05). FFHATLaAMT B RELM CEA B2 K bkt /FE i H 050 K%

B, REMEANRMESN, AEREH#.
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(S 31 BT A B e 7 T R L B N P B
o(tumor necrosis factor o, TNF-ou)& —Fl 5 2L 1) 48 P
MM, FES HREHE MR SR RIEN
SRR JBCUA B AR 40 PR 1 S . AT P 43¢ 1 ]
b TxF 4R CEA FE 5 ST KRR AR 1AL TNF-ou A fii
SR SE I, PRIV ] T4k CEA S8 HEAT i
PRI AT AT 1.
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1.1 MENZ 554

A ICAEAEAT B S R A 2 B R s B e B 2%
SRR G A S, EFE 2011 4F 1 H~2012 4 3
JAE T AR B R K 2 B s Bt 4 5 BRI AT 86 30 7l
PRt CEA 152 40 %1, b 55 32 4, 2 8 i, ~F1y
FRE(6746.1) 3 (60~79 5. BHHLECT-R1E5 H T
20 il K AEF-THZ 20 . T FRALLE PRI 5 5 0 K 4
TEGEM T RREEMEGRDERAF, |
IM)5%10° U T 100 mL 0.9%%E 3 £5/K, 10 min P4
HSEEE), BTG & AR K R T 5
i S5 11 R R R A 7 5 2L A [+

YN FRHE Ry B8 AN BB R T 04 R 2 18,
ERY =60 %, ARFrd s R R, FERnE
M P2 WA BBl ik o AR A B 70%. HEFR
Pt A A7 SO A A 05 B0 L 2 BRI R
o DINEE LR L e E T AR 1
B hREAR A3 . PR ThREAN A4« A TH L 7 0
$HFLLAT CEA R AT HALF AR, HIBRARE A A
S DR B RORE T TR IRTF AR A B ARAT R
FIAS A Ah, ¥ I i 250 3 ik 68 75 B 8 P 22 3K 5 7 A
. Bk AT SR A L sl L

1.2 RIS 5 B A Bl
JIT AT 6 8 1 % U A R R A 4 O RR .

T ARARAL Ky 0 SKAD BN T AT TR S BRI 4 i ) —
T AR S BRI BRIl 5 k. I AT SR AR HR % (i

AR SE I 37 % (intensive care unit, ICU).

FT B RETH AT 10 hy, 251K 8 h. A= )G
A7 A7 T 0 ] M O % Jk A i A A R R, 4 i)
DN 00 T A i s, USSR — AR R 22 R DR R
JRIE N AT AR 80 ik 28 ) B8 T FloTrac/Vigileo( %
e d kb, 5% D W ACEAT A AN B K s A0
JUE o 9 IR I el ot R R I T T £
75 % % ) (transcranial Doppler, TCD)%% & (TC8008,
EME /Aw], fE), 54 M R AR 3EA AT I 2 b,
R 4582 JA K i ) i I 7T 3% B (middle cerebral artery
velocity, MCAV) LA DAk o il 3t 2 5 Fo0Ml 4 U 5 1R I
BT R AR RIS T e UG SRR 55 B 5]
BN RN P R RR E (RR 0 IE, . R
Wk BEPYAMKE. DX LG ERHE N
MCAV.

1.3 IMiifizh )y % 4E%y B b B Ab B |

A Y R R0 2 KT 34 By Wik s 3 B 7 S it
HI 20% LAY, CoBERF R EAE 25 mL KT m™)
PLE, A4 TCD W 15 il He BASRAS 3 i 10 i
ML

W O E R R AR BUR T 25 mL X mA) R/
BB B Ik 2 FRT A MCAV R Bk i HE b 1K 40%,
M2 F K 2 45 T /DRI R I 3 (6 mg 2)Ek LA E
FHRER (S0 pg ), oM s 2 B
(0.01~0.05 pg/kg min. #7 &b Ji EANK s b 2 ik i
THCPE e DL YR REAESERRAEL I 60% DL, WIR F
L 585 e I R FT R RRE Y 20%, B
MCAV B FERHE 1 150%, 205 ki & 45 % 5 3
Hi /K (Nycomed GmbH, 72 [F)(5 mg iZ).
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(1) WA AL RIS 2 )5 (To) s FARIFLS 30
min(Ty) 30 g ik & [ BE %10 (T« S8 ik & Bl 15
min(Ts) 2 8 ik FF 8 RE Z1 (Ty) < 200 3h ik FF i 15
min(Ts)s REE(Tg)s RJGH 1 R(To)s ARJGEH 2 K(T))
FIARJGEH 3 R(Tyy).

(2) Bl RAE. WA BRE IR IRRRE. 2
3K A5 I TR) st T AT M0 i A B BB R S e R ERE
WP = gk ). Gl g (1) R g
BAERCE R, (1) ARG QFE N R
Jii B . 0 s A S R A T AR OC B g kb 3 R
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(3) FEAKAE S AL BE. il 250 P i fik k30 1
IISF A 35 B AR 2 B AE <2 mL/min BLBA b AN ik
I (R IE T 7 To, T S Ts 43 S HURS 3 ik 1l B K
S0P i KR A AT 1L 23 #T s 7 To, T3, Ts, To, Tho
J% Ty B Al ECE A B KBRS IR 3 mL, 603.7xg 5.0 5
min, W EIEW, -70°CAHRIRAE, Kl TNF-af A
"F#(malondialdehyde, MDA); £ T, To, Tio & Ty i
e IR P i KBRS LA 3 el BT HS AR 00 4 22 ey S
J4i AL i (neuron-specific enolase, NSE). K & #%
T, FI A T RIAC Dy 2080 K

(4) FEFRATI. AT R AR ALY TR A
A T B I BT EAE. (1) TNF-on. B G
W R AT Bt R AR RO IR A R
ZS-2SWK AL B bR 2 Dh g Pd 73 B A (b 508 XUAL
ML), (ii) MDA. 2 R kAT F rg st gt il A ) I
FEWTFE TR A &, ZS-2SWK AV EEbr 22 D e i 43
A AL ECH XL ); (1il) NSE. HAL 2 AOGIEAE
HP W= i R AR H &, 2 IK4e A3k
SR ARTE S BT A (R ).

(5) HymabH. A pE A AT PR 25
T
CMRO,=CBFx(Ca0,-Cjv0,), (1)
Ca—jv0,=Ca0,-CjvO,=CMRO,/CBF, )
Ca0,=Hbx1.39xSa0,+0.003xPa0,, 3)
CjvO,=Hbx1.39xSjv0,+0.003xPjvO,, ()

o, CMRO,: fix A 3 (14 F6); CBF: i ifiL it
CaO,: Bk ML 48 & &y CjvO,: FI AN ik Il 48 &5 &
Ca—jvO,: B k-2 P f Kk 480 5 i 225 SaOy: gl ik Ifi 46
TUFIE; SjvO,: # N B Ik L AE AR 5 5 PaO,: Bl ik I 4R,
43I PivO,: SN ik L4840 [ ; Hb: L4048 . Sa0,,
Sjv0,, Pa0,, PjvO, F1 Hb fEms i ixd it < 23 Hr il 45
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F RO ME. THETORHR R B A A BEE, AE
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fEAT ¢ K056, i 4 AR IR 20 A 10 AR A 2 JRE e
U f56. vHECsRME R o faras, AR 5 A H HR Ik
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WULB A AR . BB el (AR R
GOLDMAN P43+ AR PaO, M2 PaCO,. & 75 2211l T
b/ N s = 15 0 N 9 73 i G 3 o
SO S AR R X055 ko AS B 2 S
WG F RN ER 1), g BEY R AT -
PR NS B, gl s R i sh 1) 24 1R
b e ML 5 2 i 2 R AR R L (GR 2).

WL B % IR 55 NSE M MDA 2% 34483t
R L(P>0.05)(FR 3). T P4 45 B[] £ %) TNF-od%) i
FARTHEF4L(P<0.05) (& 1). W4LE#E T, Ts I
Ca—jvO, Z R LG & X (P>0.05), Ts i+l
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F44% FSH

1 A BREEREFE R LB (r=20)
Il PRAFEAE T4l i PfEY
e 66.446.3 68.246.0 0.373
Sk 16(80%) 16(80%) 1.000
PRETAR 1.840.2 1.840.1 0.801
GOLDMAN #£43 1.742.4 2.542.6 0.350
AR AT PaO, 91.3+13.0 91.9+10.1 0.870
AT PaCO, 40.144.5 41.242.8 0.409
I MTAR 12(60%) 10(50%) 0.751
W S0 2 11(55%) 14(70%) 0.514
eI SR 15(75%) 16(80%) 1.000
B R 95 52 7(35%) 7(35%) 1.000
i e 95 5 12(60%) 8(40%) 0.343
Jeb OV 3(15%) 3(15%) 1.000
BB AR 2(10%) 6(30%) 0.235
o ) 250 2y Rk P e 7 kA S 5(25%) 4(20%) 1.000
a) P<0.05 N ZE 5 AF = X
K2 WHBRFLRINHESH/LEEEAFRRLLE (X £SD, n=20)
ML BN 325 5 50100 5 1 25 77 T B i P
P38 8l ik i (mmHg) 90.2+15.8 89.6£12.9 0.703
L (K /min) 73.1£13.2 74.5+14.1 0.396
JR 35 32 (mg) 20.7+13.0 21.3+13.2 0.886
L h7 i R (mg) 23.6+13.3 19.6+11.4 0.309
a) P<0.05 A ZEm A F G #E X
£ 3 WAHRERNER MDA K NSE KB X +SD, n=20)"
?E*ﬂ? éﬂ)J'IJ T(J T3 TS T9 TIO Tll
T4
MDA(nmol/mL) T 8.3+6.7 8.5+5.5 9.3+4.7 9.8+4.4 9.9+5.7 10.6+6.5
A 9.345.8 9.0+4.9 10.146.3 9.9+6.6 12.246.2 10.745.5
T 10.242.5 / / 11.346.2 10.2+4.5 11.745.6
NSE(ng/mL
SE(ng/mL) LT 11.443.5 / / 10.946.8 9.8(8.9~11.6)» 12.849.3

a) To: RIS )5; T BBNIKIE M 15 min; Ts: BNIKFFIK 15 min; To: RJEH 1 K; Tior AJFHE 2 K; T RJEHE 3 K b) TAEECE 25

KR TS F D

Ca—jvO, &= T A T 1l 4 (P<0.05, 95% nJ {5 [X [ :
1.28~25.14)(F 2). AETTZ Ca-jvO, Fifi il 1] 328 8 A,
H2ZE R RG24 (K 2).

TP AR ICU B8 A 8¢ HE T 1 41 B AIG
38.7%((27.1£15.69) h vs. (44.1£29.60) h), %55 HAH 4
T2 R L (P<0.05) (K 3).

3 Wie
S0 PAY 5 P R £ P A1 g B [ O LA o 2 3%,
PPN I AL AL F 22 P AR B L R S

UK o 8 M A 30 AT RS DN RE 8 e e < ) AU AR AR
AU, DRI, AR R R D25 A ik Ay A R B
AL, LALR RS U H4hs e 9% B oE A 3t e R AT B 45 AR
(K7 5 A A2 4.

HRPEHE A0 D £ 3% A T SR S A T P 0 I £ RV 4
A rh i A A U gt S FEETE S, TNF-o
SRR N T RN N, 25 Al s e 2R
SR, VAL A R B R e M R SR
A Y BUk R G, UK SR RE ) R [
IS I LE 41 ) RE ) SO RE S WS TNF-o 55 58 ML 40 i A 1
RIIE, TSR —5 1 1 4RGSR AR, TR
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L] TNE-ouf B A 11 40 M IR SR, AT ~F- 471 i
I PR 5 1R (10 Sk JEAE SR
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Ca—jvO, J T i AL 75 1R Pl A8 308 kO I
Ca—jvO, MIBERIE/R T It BE 1 1 F B, ARWF5TH,
AT PAAEFREVE 15 min B () Ca—jvO, BFEE T T
T, R ARG TS fh T AR 3, e
PR S B BRI BE B AR T 45 7 S |l T Ak
H. WAL, AETIRL Ca—jvO, 755 I 7] S B4R it
e 5, AHBE BN K TF R I R B S, Tl
MIASBE . DL B Ue s, 1 ) ) i e il 22 P
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T B IR EAC U RE 1. G 2 38 16 O il it 0 JE
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UEHT, I3 MDA /K55 b € e L 21 DL T
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MDA & 5D G, RIS I S T i Bk il PR e
P40 ke 3 AR B AL 20 G O T AR AL
MR, X5 AT IR ST A — 8P [
Mk MDA, BEATAIK. SUAN FKERS MDA 214
FIXFEE, 2R DASRAG A LS5 R, it —0
TR IGAIF 5K,

NSE J&#H 2 S T 1R e k4R bn 2 —, Hln
WIS L5 A7 () I AR DL R BB 3 (P 48 2 TG AT
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M TCITS, VA4 RE CEA H I () Bl il P v 4 40
ST ML TR AR E TR T

HWFF R, AT R R 2
HAE 8 >, R oK, T ARP ST
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i H— IR R I I HERE SR N 3x10° UL ARFFTR
T IR R HERE FEE 1) 5x10° U JE47 8 kil 45 24,
DUAAE 1 w4t T e i ) 0T BB A 22 4% 1136 TRl ) R #5288
KBRS ER . AT A T B E R R A&
Al TR A A . RN KRN, UE W
FE N T CEA g 2%

AW, SEM IR SGAE ICU 3’ i
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Pretreatment with Ulinastatin can Reduce Cerebral Ischemia/Reperfusion
Injury during Carotid Endarterectomy under General Anesthesia

FENG Hua, WANG TianLong & CAI Bing

Department of Anesthesiology, Xuanwu Hospital of Capital Medical University, Beijing 100053, China

The aim of this prospective study was to assess the usefulness of pretreatment with ulinastatin to reduce cerebral
ischemia/reperfusion injury during carotid endarterectomy under general anesthesia. Forty patients were randomized
into the ulinastatin group and the control group. Patients in the ulinastatin group received a 500000 U dose of
ulinastatin immediately before anesthesia induction. Participants in the control group were administered with equal
normal saline. Blood samples were drawn from the ipsilateral jugular bulb before skin incision, at 15 min after
clamping and 15 min after declamping individually, and daily postoperatively for 3 d for malondialdehyde (MDA),
tumor necrosis factor a (TNF-a) determination, before skin incision, at 15 min after clamping and 15 min after
declamping for blood gas analysis, and before skin incision, daily postoperatively for 3 d for neuron-specific enolase
(NSE) determination. Blood samples were drawn from the artery before skin incision, at 15 min after clamping and
15 min after declamping individually for blood gas analysis. Compared with the control group, the ulinastatin group
had the lower concentration of TNF-a at every time point (P<0.05), but the higher cerebral arteriovenous oxygen
content difference at 15 min after declamping (P<0.05), and the decreased ICU stay of 38.7% (27.1+15.7 h vs.
44.1£29.6 h, P<0.05). There were no differences between the ulinastatin group and the control group in MDA and
NSE (P>0.05). Pretreatment with ulinastatin was useful to prevent inflammatory response and to improve cerebral
oxygen metabolism and outcomes after carotid endarterectomy.

carotid endarterectomy, cerebral ischemia/reperfusion injury, ulinastatin, cerebral protection, anesthesia
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