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[ Abstract] : Objective To investigate the effect of Ulinastatin cardioplegia solution against myocardial injury during extracorpo-
real circulation. Methods 40 patients suffered congenital heart disease ( ASD or VSD) were randomly divided into Ulinastatin ( U)
group and contral (C) group. U group patients were treated with StThomas cardioplegia solution mixed with Ulinastatin (5000 U/kg)
while C group patients were only given StThomas cardioplegia solution. CKMB, ¢Tnl, TNF -, IL =6, MDA and SOD were detected
before induction and after aorta opening and they were also detected 0, 6 h, 24 h and 48 h after surgery. Heart recovery time, use of
vasoactive agent and length of stay were recorded. Results There were no difference in extracorporeal circulation time and aorta inter-
rupted time between the two groups, so was their length of stay. Automatic heart recover rate was higher in U group. Plasma concentra-
tion of CKMB, ¢Tnl, TNF — «, IL -6 and MDA were increased after aorta opening while SOD was obviously decreased, and all of
these indexes reached their peak concentration at the end of surgery. Maximal dose of dopamine using of U group was significantly lower
than C group while with no difference in noradrenaline. Data correlation analysis showed that there were positive relationship between
TNF - o, IL =6 and CKMB, IL -6 and ¢Tnl, MDA and CKMB. Negative relationship was detected between SOD, CKMB and ¢Tnl.
Conclusion Ulinastatin decreased cardiac myocyte injury and cardiac dysfunction by alleviating systemic inflammatory reaction and
oxygen radicals injury.

[Key words] : Ulinastatin; Myocardial Preservation; Cardioplegic Solution; Inflammatory Factor; Oxygen Radicals

TEVRSMIEIR T, LT3R 8% T8 & A ARSI 3R
fEFEAL: 650011 W, WIBE 2B btm H S EBEMRRERE A5 e, | A i 2o R T I R 5 B S I,

(B2 2F = ARAGH 7 W), Bsakk (ki) T e L TR T 4R ) P A S G e SR AL o
BITEE: M4, Email :371961825@ qq. com



74 FREARSMERR R 2012 4F 6 H 15 HES 10 %55 2 ] Chin J ECC Vol. 10 No. 2 June 15,2012

WRECT O E R A o WL R
JPRIE B DRI SRR BRI DG T A Tl B8R H RS-
A BRIBGHE , (B URSPVE A AN R
FURT S AT VE 2 500 L 05 ) A A L oA e 0
HIEASE ROy, 1) I A 25 0 S5, {EL G 0 5%
TRl T AHRGE o ASBEFEAE O EFE R A S
AT, S DL PRI RCR

1 ARSHE

L1 s RTOH B A Hal b7 fa] b st ol % R]
B RAB 114 51 KA Lo I S8 3 40 1], BEAT o ] B w28
[P R A . ASA T B I 2%, 4F 1% 3 ~ 18 %7, il
Lo AP (n =20) , RIXFIRAL (C 41) FI 5wl T
(U)o AABRE: BE AT IS 32 H G
O WUBEE S8 PP IS REIE R o HEBRbRE I A
ERPIR B RIE RS IFAEE

1.2 & BEAHTE/NPLEAR KM 0.3
mg, IE 0. 1 mg/kg, A% 5 N7 i JDCEE , i &
F A AT AL, LA O FR A SR R A
He, Ry BRI A7 0 Bl Jok 25 ) B A R 6 W 0 gl ok i, s
JPRIFEZS 3R T DK S DR e 22 7 0. 1 me/kg  HE T
BEE 0.1 mg/kg MIZFKIE 10 pe/kg, ETHERTF
SEHUBRGE T, HERE IR — AL IR 70 T 30 ~ 35 mm-
He, T 47 S A K B8 5 2 W PPk s o JRR
PRy 42 SR L 2 1 5% TN B3 ( AstraZeneca 2 7],
YeE) HUHRSE 3 ~4 g/ L, [T E 25 e BRIk 2L
TERNZE PRI o A5 e AR AT /N BE AT
HELEEAEH AN . C ¥ A2 St Thomas
PR, U A 3% 5 000 Urkg Sl T ()7 AR K
T AL B 25 B A IR ], 10 5 #fi/ ) /Y St
Thomas {54 1, & 414 L — . (RIMEI
Het 44575 0. 25, 3 i 2 50 ~ 70 ml/ kg, 4E+F MAP
£ 50 ~75 mm Hg {i [, 50 4EFF7E 32°C, Skl
pH 4EF57E 7. 35 ~ 7. 45, PaCO, 4EF57E 35 ~ 45 mm

He , AR SR AEFF A6 IE T TN

1.3 ALgEsAs O id k4L AR SMIE ER ) | 3 5l
JK T80 L R A2 B 155 0 K TF A PRI 1] 5 @) AR5 18
Z O EHE BRSPS L AR R 7E 1CU
R B IR I 5 @) 53 531 1375 5 i = 3 kO i B %1
FAREE ARJG 6 h 24 h 148 h sl kR i, I &
JULPR St R) Tt ( CKMB)  WLES 3 1(cTnl) |0
AL T - a(INF - «) (I3 6 (1L - 6) LK
TE(MDA) Kot ALY ALREE(SOD) .

1.4 sitodr B ORISR A SPSS 13.0 i
BEATGE M. THREBTRER ] mean £ SD ok, &
B DL A SMIE BRI (8] 45 35T A= AL 4 B 25 R
Fl e K3, RO LLBCOR IR IR S, P <0. 05 D225
Agit#E X

2 & R

2.1 BEHE—fHEL AR ENER R A E
PLRARFT DI RE S HIN TG 5H (P >0.05),
W1,

2.2 EHFRERL AR ERIMEERT A K&
F B KBHWT B ) oSt it2= 22 % (P >0.05), U4l
(I FEIGERIT ] 20 F C 41( P <0.05) , £k
UG U RO A SRt B &+ C4l( P <
0.05) (HWiZH & 78 1CU (45 83 I ) G B 3% 22 5
(P >0.05), WFE2,

2.3 BEHeARAAAEN O WAHREBSIN
FIHEAR T E 225 (P >0.05) ;@ H £ kT
JitJ§ CKMB , ¢Tnl \TNF — o FI IL — 6 ¥4 SERlE B
EWE (P <0.05), HEFREE KA ik, (H U
HEFEMIT CH(CP <0.05),U HEY cTnl fTEARJG
24hf48 h 5 CHLREXSR . RJF48 h 1y cT-
nl, TNF -« fI IL -6 5iFRHIAH L BT B & 2 5
(P >0.05), @MW4LE AR MDA FI1 SOD 7 3 5
JOK I8 B4 AN R BE 1 T s FHRRAIG L (H U AR

R PLLRER S (n=20,)

A5 /% LR ED) R (kg) ARRLLHIAET R (NYHA) 1/ 11711/ IV
(o2} 11/9 13.6+4.8 32+8.4 3/15/2/0
U4l 10/10 14.4 £4.5 30£9.6 4/13/3/0

R2 PHBEARP IR (n=20,)

5] FEWLIN ) (min)  ESBKELBT R (min)  FEAEERRE (min) AZEZHR (%) ICU B i ] (h)
CHA 56.8 £12.4 31.2£9.3 19.5:8.5 90 36.4£6.8
U4 55.9£13.2 32.3x11.1 15.6 +6.7" 100" 34.8£7.2

BRI P <0.05



h EARSMIEFF 24k 2012 4E 6 H 15 H % 10 #5455 2 # Chin J ECC Vol. 10 No. 2 June 15,2012 75
F=3 WAL I AEALTS AR EEE (n =20)
Ei 2551 Al F KT E %) A B AR5 6 h ARJ5 24 h ARJF48 h
CKMB(U/L) CH 5.3+3.4 30.6 £12.7% 37.6+11.3% 31.7 +10.2% 26.5+9.6" 13.9 +5.8*
v 4.9£3.9 25.5+8.9** 30.7 £10.7*%  26.8 £9.3** 18.2+6.9** 8.9+3.6"*
¢Tnl( pg/L) (o | 0.7 +0.1 5.4+1.7* 6.6+2.1* 6.0 +1.8% 3.2 +0.9* 2.5+0.4%
U 4 0.6+0.1 4.5+1.2** 4.8+1.7** 4.0+1.0** 2.4+0.6* 1.5+0.5
TNF -a(ng/L)  C4l 72.2£15.6 98.8 £19.7* 120.9 £30.6* 112.7 +27.8* 106.3 +22.9* 86.6 +15.6*
U4 70.7 +15.2 89.4 +15.4**  109.9+32.8*%  96.5+18.6** 82.3+13.8**  73.7+13.6"
IL -6(ng/L) CH 5.2+1.4 9.6+3.8% 14.6 +5.9* 12.4 +5.2* 10.5 +4.9* 7.3 +3.6"
U4 5.6+1.6 8.1+4.3%* 12.3+3.3** 10.7 +3.9** 7.8+3.2%* 6.5+1.8
MDA (nmol/ml)  C 4 4.2 +0.46 8.8 +2.3% 17.6 +4. 6" 15.2 +4.1* 12.8 £3.0% 7.4 £3.2%
U4 4.6 +0.54 8.5+3.1% 14.7 +4.9"* 11.6 +3.9*# 10.0 +3.3** 6.3+3.9
SOD(U/ml) (o] 56.4 11.2 46.2 +10.6* 34.2+9.7* 36.6 £10.3* 42.4 +12.6* 48.9 £12.5
U4 54.3£12.4 48.3 £12.3* 41.6 £11.7**%  43.5+9.7"* 47.2£11.7**%  50.1x11.6
e SXHRAUMLE P <0.05; 5 ST P <0.05
F4 MABFEAREME LGP L (n =20)
Z e LHE FRxRS
fHEHA (%) EHEIGNE PR (h) HHZ (%) EREIGE P I E (min)
(o | 80 4.6x1.4 31.7+11.6 10 0.03 32
U4 70 3.3£1.5" 29.3 +12.5 10 0.02 28

S HRAALL T P <0.05;% RITWA B E M BEFIR P HR AR : ng/ (kg + min)

48 h 5 FaiMke te F x5, HS C 4l Mt
W FEER(P >0.05), W&K3,
2.4 BERGOEERGHOEAFL WAER
22 EEL R 2 B I R 2R 0% 8 D 23 R {68 D ) 3 G
il #2558 ( P >0.05) {H U 411 2 B F- 25 08
R B F /DT XM (P <0.05) , il
(2 H B E DRI T2 5 (P >0.05),
W4,
2.5 BAEWE AR XA BURA DG R TR
gESRANZ) TNF — o F11 IL - 6 #J5 CKMB & & & 1E A
F(r=0.764, P <0.05), IL -6 5 ¢Tnl th 5 &g % 1F
Fi3(r=0.569, P <0.05),SOD 5 CKMB #fI ¢Tnl
K2 BB G M (r=0.653, P <0.05), i MDA H
5 CKMB £ 53 EA%(r=0.723, P <0.05) .
3 it

ARG MG ER AT 0TS S50 20 M R R mp e 4 i 5
PEZE T 51 S 4 B 19 AR BV, 33X Ff 9 0 S5 1
JEFECOMETFARAR G O U BE RS 5 I RE 1Y £ 2R
Wz R TR A H R . © A REND
il Pl 2, 1 A 22 0 I 1 3 e ) B LA R T il
AR R 403 ) 5 T A Tt 1 R S 40 i o FULAT o) R 7

RIS AT A 3 6 4y 3 A ) 8 1
NRBHEERY . BRTS EM T e 2 H T O
JIE TR o E B AR, LA 1R T AR R |k
FRRT A5 B 5 200 B ) 480 4 B 0 R e I %) 707 PR
AN O RIBRFTIE A S 1 R Al T A
HMIGER T i i AR E B A 0 il SR A ]
A AR

CKMB A1 ¢Tnl J2& 5 B0 (L 175 1 SURR R A, A
925 R s WAL ) CKMB 1 ¢Tnl 7 3 3 ik I ik
Ji Y5976 AN R R B 1 388 in FLAE TR 45 SR A 3k 3 0411
VLB AE AR SMIGER 5 1 9 S o At i FE 1 48 34
T 0 IUAS [R) R B i 4, TR 45 o s B O LA
(NS, CKMB Al ¢Tnl 3B #i #2085 Al i T 44
SERBEAE T T e, (EL0G w2 A% e A S 5 I X BR A
Ui B 5wl TRE I RO L 5, R0 LA i B A —
TE ORI E A

TNF — o F1 IL = 6 J2& 2 5 {4 SMIG BRI [A] 42 5 i
RN R U8 43 1) EE B A 7, TNF — o ZKOF- T
B A G RAE RV B ER B N7, s A e R
PEA BN 1L — 6 ARG M 5 0 WU o Sugi-
ta 2517 R R T 1 F] A TRT LB SRR A S M TR A K
- ARSI R RGN S ECT B4R IR R A



76 FREARSMERR R 2012 4F 6 H 15 HES 10 %55 2 ] Chin J ECC Vol. 10 No. 2 June 15,2012

SRR o = (€ e 1 £ Bl O 1 S R T [
Fxf a4, HAEAR)S 48 h K2 IR (E , IR 13 7]
T AT SE AP0 TNF — o A1 IL - 6 (433 FURE T, $10
Tl O LA A E SN, B O LA 3 PR R B

PR SMIE R0 WTLAS 1 3kt e 1) 3 390 gt i, 7434 5
A, 10 XA A I L HLAA R4 98 RE S5 1 ST A 8% T
(1) P L 240 i SR A 7 A T RO o L RR A, 5 B
R EEaE ™ . EALE NGBS A A A
JRLREE b A AN FORR TR T 7 A= K it 0 2R #E PR IR
it Ak 7 ) MDA 55 i 28 2R 240 i 32 31 )™ 5 it
Hio SOD JEALIAR Py — il 25 22 () BT AL I, BECKE 4 1
B AE AR H,0, A1 O, , BRI e AR A] 5 S ik
TONANEZ A R AR . BETE Abe
2100 UG W TR AV BR AR AR 1 e e
ARG OINRERERT . FATEASL LS it A 0wl T
TP SOD MG R, W 4R B ER B0 0 L4 A Y
P, fit MDA S5 45040 7 Wi 20 , DT k2 1.0 L GR 37
YER
PHLEL B R 1 AT A 22 B 1 - 2 e KA
7 B A L B s A kR e, i A B IR R
{18 52 ) 700 0 R ol PR o ) 5 ) R 0] I 22 5, 13
A T2 O D RER A AT, B RO il A S
P, ELZRAH AT R RAE B 7 F SOD 3 5
U R 2 835 1E A O, B IH RAE f v AR A B
FER B 5.0 WU 5 % VARG, B Z 35 AT in .0 L
M. PRI, FRATIA N 5 Bl T 38 5 ek e 4 B R
i S FARC ) E A 0, DO JUL At L ) 53, DA
MR T DI REA M R ER, Ak, FEARSL R
FER AL vl TR ek AR J5 B ICU (/45 88 1 )
AW EER, B ARG I TS A 55 KA
G RBIESE o T S Eb T B RO LR 57

FLACHIR, Jo ™ FA RSO, FE I R L B ) I (45
FHI5

S 30k

[1] Wan S, LeClerc JL, Vincent JL. Inflammatory response to car-
diopulmonary bypass: mechanisms involved and possible thera-
peutic strategies[ J]. Chest, 1997, 112(3) :676 —692.

[2] Hirose J, Ozawa T, Miura T, et al . Human neutrophil elastase
degrades inter — alpha — trypsin inhibitor to liberate urinary tryp-
sin inhibitor related proteins[ J]. Biol Pharm Bull, 1998, 21
(7):651 -656.

[3] WAL, R, P EHASEMmT [J]. P EBHZ %
A, 2000, 9(2):123 —124.

[4] IS, B30, TERME, . Sl T3 A S KA R
FARRYER BB [T]. T EAESMER &, 2007, 5
(1):17 -19.

[51 SO0, XI55, 5wl fl T ek SME BF 0 E T A oy iz A
[J]. BUREE2E, 2002, 30(3) :207 -210.

[6] Beutter B, Cerami A. The biology of cachectin/TNF - - a pri-
mary mediator of the host response [J]. Annu Rev Immunol,
1989, 7.625 - 655.

[7] Sugita T, Watarida S, Katsuyama K, et al . Effect of a human
urinary protease inhibitor ( Ulinastatin) on respiratory function in
pediatric patients undergoing cardiopulmonary bypass [ J]. J
Cardiovasc Surg, 2002, 43(4) :437 —440.

[8] Ustinova EE, Schultz HD. Activation of cardiac vagal afferents
in ischemia and reperfusion. Prostaglandins versus oxygen — de-
rived free radicals [ J]. Circ Res, 1994, 74(5) :904 - 911.

[9] Proter NA, Caldwell SE, Mills KA. Mechanisms of free radical
oxidation of unsaturated lipids [ J]. Lipids, 1995, 30(4) .277
-290.

[10] Abe H, Kumagai K, Matsuda T, et al . Effect of ulinastatin on

the free radical during cardiopulmonary bypass [ J]. Masui,
1995, 44(7) :1005 —1009.
(ks H . 2011-07-11)
(&7 H #:2011-08-18)

(4555 113 30)

[1] Konstantinov IE, Péterffy A. Cardiopulmonary Bypass for Tra-
cheal Tumor Resection Revival of an old Technique [ J]. Ann
Thorac Surg, 1998,66(5) ;1865 —1866.

(2] B4, VPdze, AR, 45 PROMEFRA BT IR 2 v g Il
VIBR 3 GG RAHT(T]. I PRI ek, 2008, 13(2) : 164
-165.

(3] “3um, 2K, Rt MOMEHREORLE T E MR F AR P
MM R E e TR IR, 2004, 25(3) : 37.

[4] B&Es, sOOR, 2, 5. 22WSMEIREE MR FA
PSR A2 CBF 2 Bl ) [0]. 7716 BE 2, 2002, 24
(11) . 1835 - 1836.
(5] FREEE, WAL, MBI, % SESELS IRSMESE. Bk
BERL KRR, 1994, 15(4) ; 354 -357.
(Wi AL 2010-09-21)
(1537 H 3 :2010-10-18)



