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SaEM T xS D FEEREEEN N EE EF AR R E MR EFRIZR 0
KON F Ak (O R R KO B BRI R, I 200433)

[(FE] 8@ WELFMT(UTDMF D F 4L EFAEMN D (AIS) B#H B F AN KERFAL-6, TNF-o, 1L-10, 1L-4) % 3
W, Zak:200 AISEH ASAT ~TR.BMAMEHEB R EN SN 24, UTLA (=10) . F KB E F K ##10 000
U/kg ¥ UTI AT 100 ml A A  MEAFEFH L FAHEAL 4h, Bl R, TERW, FELAG=10). A% & £E
HAEK, AFES RSB EECG B WA E (SpO,) A K CO. 2 JE (Per CO,) L 8 kR (CVP) 5 48 30 Bk &
% 7 F 3 5 Bk & (MAP) % (60+5) mmHg(1 mmHg=0. 133 kPa), £ % FTHREM (T, % FF 10 min(T,) A )E 1 h(Ts),
KEF30min(THOAARE 24 h(THRBMEB AL, Nz E L4 BHEFEARE mRNAN KK, £F:E T, T,. T8, 5 H
H i IL-6, TNF-q AF & HE mRNA # JLH W £ 5 F T, (P<<0.05 5 P<C0.01); UTI 4l iz % 1L-6,TNF-o & F & £ mRNA
HNKE T HEEEEER, B EAKF B4 (P<<0.05 3 P<<0.01), & T,, Ts 0,2t B4 % 11-10 A-F X E mRNA #
M#E T U EAEP<0.05);UTT A f % 1L-10 A-F XK E mRNA#H NHAEEHT T, AF(P<<0.0D), LA B & T E4
(P<<0.01), WAALME ALY ILA4KFEEmRNAE N R AN Z R L, R UTITHH AISEHFEFRBR X 81
B F IL-6, TNF-o X2 mRNA P4 F T R#F D KK A0 EF IL-10 E& A5 mRNA K-FH .
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Effect of ulinastatin on expression of inflammatory cytokines during perioperative period of surgical correction

of adolescent idiopathic scoliosis

ZHU Wei,DENG Xiao-ming " . LI Wen-xian(Department of Anesthesiology,Changhai Hospital,Second Military Medical Univer-
sity,Shanghai 200433 ,China)

[ABSTRACT]| Objective: To investigate the effect of ulinastatin(UTI) on the changes of IL-6, TNF-«, IL-10 and IL-4 expres-
sion during perioperative period of surgical correction of adolescent idiopathic scoliosis (AIS). Methods: Twenty patients with
AIS | -]l scheduled to receive surgical correction of spinal deformities were equally randomized into 2 groups-UTI group and
control group. Patients in UTI group received intravenous infusion of 10 000 U/kg UTI with 250 ml normal saline just before
operation and every 4 h thereafter if necessary;patients in control group received same amount of normal saline. ECG,CVP, SpO,
and PrrCO; were continously monitored during operation in both group. Mean arteral pressure (MAP) was maintained at (60+
5) mmHg (1 mmHg=0. 133 kPa). Venous blood samples were collected immediately before induction of anaesthesia (T;), 10
min after induction (T,),1 h after UTI administration (T3),30 min after extubation (T,) and 24 h postoperatively (T;). The
plasma levels of IL-6, TNF-o, IL-10 and I1.-4 were measured by enzyme-linked immunosorbent assay (ELISA), and their mR-
NA expression was assayed by real-time quantitative reverse transcription polymerase chain reaction. Results: At T;, T, and T5,
plasma levels of 1L.-6 and TNF-q and their mRNA copies in control group were significantly higher than that at T, (P<Z0. 05 or
P<C0.01) and those in UTI group(P<C0. 05 or P<C0.01); while plasma I1.-6 and TNF-a and their mRNA copies in UTI group
had no difference compared with those at T, but were significantly lower than those of control group (P<C0. 05 or P<C0.01).
At T, and T;,plasma IL-10 and its mRNA copies had a significant increase compared with those at T, in control group (P<C
0.05). At T, and T, plasma 11.-10 and its mRNA copies had a significant increase compared with those at T, in UTI group (P<C
0.01), and were higher than that of control group (P<Z0. 01). The plasma IL.-4 and its mRNA copies had no significant change
in both groups on each point time. Conclusion: UTI can inhibit the release of 1L.-6, TNF-q and their mRNA copies in periopera-
tion period of surgical correction of AIS,and it may also promote expression of 1L.-10 protein and 1L.-10 mRNA.
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PR UMM 1L-4 . 11-10 &2 5 SIRS 1Y # LR 5E A i,
HFGRAKE5 T A KN R0 A5 72 B % VI AR G, 3T 47
HAFFEF WA 1 Tl T CUTD 78 HEAE T A 50 35 . 40 61 FEl
TR 22 Fh S A oL BRI AR A B AR T
PR R R AR ALS B BT AR 5
g b, AR3CGE T AIS B 3# B F AR R 45
F4 (10 000 U/kg) 19 UTL 37 UTI % AIS H % Fl
FARW IL-6, TNF-o,IL-4,1L-10 FE M50 ,

1 MBITE

1.1 Azt 20 B AIS g, Hoh B4 8 i, &
PE 12 B 4R 11~18 2, F 1 14, 6 % 5 AR i il
Cobb ffi 37°~125°,F# 87.1°, {KFiar 20~49 kg,
ASAT ~ 11 9. BENLSY A 2 A, &4 10 #il, UTI
H . TIREE R T ARETH 10 000 U/kg B9 UTIL T
100 ml (9 4= B ER K L SR R 228 L 2 F R B[]
i 4 hoBn 1R, KRR S A R KRR,
1.2 Bk TABRFEHUHETMZ R LS5
mg/kg ¥ KJE 2 pg/kg i EIAM 2 me/kg % R IR
B 0.6 mg/kg FATRRIFIA S . R = BRI & 5
PAJRR I, S8 i 0.5 L/ min . i 43 H 2 il o A< e MR e
AW (MACOEAE 1. 3~1.5, % ML N # k5 ke
Bl bk B AR v SR WO B (ECG) | kA 1 S A
FBE (SpO,) R CO, (Per CO,) | H 0 # ik R
(CVP) 588l Ik &, A rb 2 v 5 T, 4457 34 3)
ok - (MAP) #£ (60 +5) mmHg (1 mmHg=0. 133
kPa),

1.3 MEEmAF 0 TRRBERET (T iFRE 10
min(T,) A Z5)5 1 h(T:) &G 30 min(T,) &R
J& 24 h(Ts) H L bk il CE Dk i 5 11.-6 . TNF-
a JL-4 1L-10 & 1 M H mRNA /KRy FRik

1.4 FakExaE 3 ml HUEEm ™% 4% K ELISA
PR B ORI 58 28wl ) U B BSR4 4 I 2 4% 15F 1)
S TL-6 , TNF-o IL-4 IL-10 K %35,

1.5 mRNA &&=

1.5.1 cDNA % 1 # 8 & &k (DFEM 2 ml brE
I B £ 240 L, 4% A AR s (2) BL TRIzol i FH 48 ik
RNA fli 42 370 &0 (1 R R AR B4 A R #
FEAE) DN A0 A 30 UE Hh Al B S RNA; (3) 72 i} Re-
vert Aid™ %5 1 5% cDNA & i 7l & (1 g Be R
AR R AR 2 pg RNA FEBUHR A AL
cDNA.,

1.5.2 ARAKETFIHERS I GenBank
BRI RS JF R R E F A, % 3T 1L-6 mRNA,
TNF-¢ mRNA, IL-10 mRNA.IL-4 mRNA.GAP-

DH (B Z 3D 19514 BARE | 25 54T 46 99 3 43 1) 2
A5 F M (6-carboxyfluorescein, 6-FAM) (fii F
5" ) A K K (6-carboxy-tetramethyl-rhoda-
mine, TAMRA) (fii T 3"%) ., £ 4K T 5197
(5" -3 5HAE R, 1L-6 mRNA EHF514 TCC
AGG AGC VCC AGC TAT GAA, FiiF514 cCC
AGG GAG AAG GCA ACT G, 4% TCC TTC
TCC ACA AGC GCC TTC GG.7=¥) 65 bp, TNF-
« mRNA E 5514 GAT CAA TCG GCC CGA
CTA TCT, FiiF51% CAG GGC AAT GAT CCC
AAA GT.#4F ACTT TGC CGA GTC TGG GCA
GG, ¥ 67 bp, 1L-10 mRNA L #5511 % GTG
ATG CCC CAA GCT GAG A, T3l % GTG
ATG CCC CAA GCT GAG A, #F % CCA AGA
CCC AGA CAT CAA GCG CA,7 ¥ 138 bp, IL4
mRNA E#751#% CCA CGG ACA CAA GTG CGA
TA, 514 CCC TGC AGA AGG TTT CCT
TCT,# 4 TCT GTG CAC CGA GTT GAC CGT
AAC AGA C,77%) 149 bp.

1.5.3 %#E & PCR LA 10X PCR W 2% il
2.5 pl,25 mmol/L MgCL 1. 5 pl, FiE & TS
(400 mmol/L) 45 0.1 pul,0. 1 pl ZEHEFEARICIRER (50
mmol/L),10 mmol/L dNTP 0. 5 pl, 0. 5 pl Tag
DNA fiff (1. 25 U), 2 ul cDNA AR, B K HD L E
25 pl. €4 PCR JR &A% 50°C #4300 s595°C
5PE 300 $;95°C 20 5,60°C 60 s,40 MG, BAE
FRAE 60°C B 4G I 2 S o B2, 1o BRI 4 DL &2 A
1) DNA R BB b bs i, ol LAXF 1L-6, TNF-o, IL-
10, 1L-4 DL & GAPDH #4712 &0 #r . 11-6 B K%
DUERAE 10° ~10° 8 P9 L A I B (B (Co) 598 DL 8 2
FEEE 35 NG ER ¥ TN E A I Y P SE Y
r=0.998 8, A ] S5 [l Ay 15 25 <<5% ., TNF-q. IL-
10, 1L-4 VI KN 2 B3 GAPDH A9 5 i #l 28 il
1L-6 YAHTA .

1.6 “%itFae KU r+s B ANHEKRH
XUPR 28 7 22 43 BT L 2 0] LU 3 FH P ST REAS 1) ¢ R

2 & B

1Ty T, T X AL i 3% 1L-6, TNF-o K H:
mRNA KF8 & & F T, (P<<0.01 8 P<<0.05),
UTIAH I3 11-6 , TNF-o M H mRNA 7K-F B A%
FXFHEAL (P<<0. 01 8 P<C0.05), £ T,, T;HF,%f
ALY 1L-10 M H mRNA K35 T, W B 75
(P<0.05); UTT 4 13 1L-10 K H mRNA /KF 5
T, HeBH B T (P<<0. 01) , H B & & F X R4l (P <<
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0.01), P54 4% i A 5 i 2% 1L-4 K H: mRNA 7K SEAEEEA B FARWIR W oA, Wk 1.E 2,

X1 MAREBEFAHME IL-6 , INF-¢ IL-4 . 1L-10 K FHIEX
Tab 1 Perioperative changes of plasma IL-6, TNF-a, IL-10 and IL-4 in the 2 groups
(n=10, x=*s, pp/pg * ml~ 1)
Time
Index Group
T T, Ts T, Ts
1L.-6 Control 7.01+2.14 7.85+2.44 21.6846.86" 92.73+31.66" " 119.76429. 40" *
UTI 8.15+2.80 9.01+3.12 10. 3643, 494 11.35£3. 1144 10. 2942, 29448
TNF-« Control 8.77+1.51 9.21+1.02 17.51£2.54~ 46.83+6.60" * 73.14+7.95*
UTI 9.81+1.10 10.40+£0. 82 11. 811, 7944 12.57+2. 3044 13.48+2. 6444
1L-10 Control 8.01+1.02 9.23+1.32 9.33+1.45 11.63+£1.21" 14.48+2.29"
UTI 7.32+1.63 7.56+1.34 8.56+1.84 62.7349, 73 * 448 72.21410. 63 ¥ 44
11.-4 Control 0.90+0. 27 1.1040. 27 0.99+0. 34 1.194+0. 26 1.1940. 33
UTI 1.0940. 23 1.2440.38 1.3040. 27 1.3340.47 1.3840. 24

Ty : Before induction of anaesthesia ; T2 : 10 min after induction ; T3: 1 h after UTI administration ; Ty : 30 min after extubation; Ts: 24 h

postoperation. * P<C0. 05, * * P<(0. 01 ws T ;% P<C0. 05,44 P<C0. 01 wvs control group

2 WHEH IL-6,TNF-o.IL-10 1 I L-4 mRNA /K FER T4
Tab 2 Changes of mRNA expression of IL-6, TNF-a, I1L-10 and IL-4 in the 2 groups
(n=10, %5, copy/10°GAPDH)

Time
Index Group
T T: Ts T Ts
11.-6 Control 1262.55+381.76 1325.62+417. 82 2 037.87+472.82" 2 556.26+1018.20"* 2 720.484+1 170.50* *
UTI 1071.254415.15 1 164.04+393. 94 1 148.36+371. 0244 1 349. 924536, 3644 1377.674+174. 9644
TNF-« Control 759.07+309. 41 839.76+177.49 1441.724326.72" 1 906, 934540, 84" * 2 125.01+£563.49" "
UTI 891.71+332.47 939.76+305.73 941.60+312. 974 954, 37+295. 2244 964.89+276. 6744
1L.-10 Control 2.72+0. 86 3.1940. 85 3.447+0.95 3.63%+0.79" 4.61+1.21"
UTI 1.7940.85 2.174+1.20 2.424+0. 85 13. 5444, 24 * A4 18.93+6. 35 * AL
14 Control 1 267.794404. 64 1 330. 834605. 66 1372.464+468.71 1 249.724339. 95 1 356.164454. 66
UTI 1 081.054350. 83 1 208.43+324.21 1 240.894453.03 1 059.294375.42 1 234.45+386.74
* P<<0.05,* * P<C0.01 vs Ty ;2 P<C0.05,44 P<0. 01 ws control group. T1-T5:See Tab 1
3 W o T AEAE HT L BR il 42 4 240 B DXL 1) e il o By G B 1Y) 2

AIS 2 & W A 0B 1% B2 1T & 2B 19 B A
M H R AR R RSB A 0% L H A
I il T AR R 5k 1M D) RE R AT, ATS BFE AR
e NN R DR % = AN | B AN NG AL T | A N
r ey R A TP I R R X BB O L B A R
B A0 LA R 7R A — R B, [ AR 2 i D
EEBRBEREMARBZE MRS REUEE
FEDNREAN T . HLJOR & B 0 R B 1 sh k2 & 1E Mg
IS B 2 ) ARE A A 2K

FARAZZE R T & SIRS, 4k 22 K T 2l
PLFEL ARDS.MODS, >k # £ (%) ik 4 & WP 4K
R 33 ol 52 0 5 A PR B A - W 4 i VR 9 A R G Bk
SN % VIR 5 T A0 TR R A S 3 2 i N R A
OER™ . Krohn 217X fig il ™ 55 98 A s8 FLF
AR FEIN Ny 62 58 2 B R 30 40 i P 7 R g i
HHER AN R P 1L-6, TNF-o, IL-10 B & 7155,
AP s LA I 1 4K S 20 T 19 56 T SR A 1 BEL 4

A PN 06 200 A B A e B T 46 AN M TR o B A, R
7 ALK P bt 28 4 i R F- — HL R 0 3t i L AR 25 5
K LA S 5 T RE B A5 by 35 AR AE (0 A0 B2 MR B R R
B ZEAAE” (CARS) B H B R e RS AT 4 i
T 0 AR 4 X T S A0 i IR T B A SO A

UTT J& DA 32 1 AF 55 M DR TR v 42 LA W 2 1
M 143 A2 3 PR 41 WL, M43 T IR 20 6 700, H
FEA G BLR AS EE 3 (Kunitz) B X 8%, UTI & &
T AT ) 700 L 53 L R VS AR B o o JUL A
T (MDF) =4 i Bi 480 el 56 B il 28 9 A ot e
MR R, AR Sk K 30 A HRAE T AR I L o R
T AR 22 B0 90 A B0 R, AR B B AR AR A
Dy AR

Bl TR T-6 32 28 fh SR A% 41 B 0 0 4 i ™
A, BEBESIFC RMER(CRP MRE, KFARE
YI Kz J& 30 min REAT LA 2F 11-6 3 @& L & 76 125K P
W5 F R P 80 1 2 A MY, Kragsbjerg
SEURE AR AR S R E N A R HE bR L 116 L
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CRP EAHMME, TNF-o EZ i E W40 M 5 i, B4
F AR B TNF-o 1281k A7 72 A Rl 438, 25k
BN 5 AR L VI O, FE R RE A Y
Rt B, TNF-o 7] R B0 fE L i & 1L-1,
1L-6, 1L-8 Dk Je 4k % 4 R 5E A I A B i . Natio
LI N MBI 45 AN AN 5 B0 Y S KR L i L
516 P JAMA R G 1 N B N T AR T B
TN T A T B o TR PN TR A BT B
B BLA] 5| S 2 R A L DA T ) 3 4
HF KT . ARSI, UTT 418 5 7 R e
FH 10 000 U/kg W UTI J& , A {2 ] AIS B
FARIMHFK 1L-6 5 TNF-a /KF K H mRNA £ik,
Futamura Z£"Y 30 UTI A fig 2 38 o #9116,
TNF-o (1 40 ML P A5 5 5% 5 %, B AR 7 «B
(NF-B) 7K V1117 % 1L 38 TL-6 . TNF-o 7K - 7 2 31 ]
YEF . Molor ZMiE #5818 UTT XTI 3¢ TNF-
o FYAIV A FH T A8 5 00 ) SR A B A0 5 5 08 T B
F g —— R A K R B -1 (Egr-1) 3 B 19 3%
WA O, WOHED, UTT v] g8 238 i M i 1L-6 . TNF-
o P 43I0 B8 2 BRLAZ 2 EL 240 it M 5 B 53 B 4 o] R
FARIMIK TL-6, TNF-o LH mRNA FikmTHE,

SONE RV TL-10 32 22y B A% o A4 i = 24
FARANG5 5 0950 5k R 2 N TL-10 FF iR, de
Waal 257 1A R 1L-10 3 i 410 ) NF-«B 0 il & A
(LicB-0) 11 8 fige BEL BT 200 A2 1 W 40 B P NF-«eB 1935 1k
T 4 i 20 PH 7 R R Al R 1 e 3k L Bl St R E
JNE, ARSI, A RS UTI Al B 8 {2 ifF UTI
HEFE 1L-10 B 1 M H mRNA KR FF 5, o
UTI {2 AIS &35 Bl F AR W 1L-10 £ & 1 R H mR-
NA 35 TR S UTI R i M i, 9815 s BR &
il S A 5 AH EARBLEM A FRIRARFSE .

TL-4 2 A Y ) B B2 G 8 R 7 371, LA AR5 1Y

PORAEH ., ARSLgrp, A F AR W4 8 K
1L-4 K ) H: mRNA RIRY LW EF 2, "TRES

IL-4 RBHBMLA K,

BVZLTE ATS B IE R BB TR R T A A R
Y UTT A] #0542 26 P 40 i I F 1L-6 , TNF-q
FERR S mRNA KV 3k R B2 2F i3 T1-
10 MH mRNA WA, AITHED UTT 7] Gk 21 9
BRTF AR T AR % vk 50, - 15 240 8 [ 98
N PEHT
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