AN BHC R RS DG BR W 30T A i i A LG P &
RIEVEY A b A A 2T B85

N E S F

SRR AR 27 B 08 LR L 2 i

B OO RIMEER S, MR AT LA 2 2 2 & TR 4 OB 4 R AR SR ATE R S,
F COfF BRI L2 TR L C g e o K S B RIEM ORI TZ oz s 5 12ME s 2 %,
ARFZE Tl 120 50 LL O IIIGER % 5 L 72/ B CTE R 22 Bl wb R & L, oG i, RAEtEy 1k
HA EOESE), FH ORGSR O AR & B A O R B IR R % 5 TR (A-aDO,) oA
PRI OWTHGE L 72, HYMIGERTT, HYMGERBEIAGH 5, 60, 120 4, (RVMEEREEN - 70 % 3 o H41% 20
G5, ARYLOGBREE 4 24 WEI 0> 6 BT CEIRZ 4 >~ X D 4RI L, 1ih C3a, Cda, interleukin (IL)-6, IL-8
iAW L7, Cla HIXAMEERIGHR S oL 708 I RS BICAMR A2 3720, 200 ZEE + %
L7z, —Ji, C3a, IL-6, IL-8 iRV MIEERHIATR, A% EX ARl (p<0.0001), %M%Y & o Ky4 i
B o 51 (AC3a, AIL-6, AIL-8) &L ARMEERFEIZZNENAT R IEOMEEZ/RL 72 (r=0.73, =
0.89, =0.87, p<0.01), =5 IZHAMEBET O C3a, IL-6 D A EE & ARIMEEREERL # 0 A-aDO, 1347 5 2%
EOMBAERL (r=0.53, =0.57, p<0.05), %12 IL-8 i LA & #EB D A-aDO, 12 45 T i AH

L7z (r=0.79, p<0.01),

PLE & D C3a, 1L-6, IL-8IZMAIMAERIZE D AREICHIE L, 25 DMIMERT O L )V 5 &
HIVIGBRBE 72 D A-aDO, A EAMB AR L2 2 A5, MARHRGETE, RIEWEY A M7 A4 o L5
ASREWERIARIMIG B Tl (2 OB REIC T O — K & % o T B 0 FEEAVRIE S 7z,

RFESREE 47(1) : 65-73, 2000

RE|FHEE  NRMHSMERR, LEFWN, flfEx, Y1 hha 2, 16, IL-8, A-aDO,

N Lot JL & ARG BR T oM 12 L 0, DA bR
KELHERLTEL, L2 Lad™s, RIMEE RS MmER
OWEE, EEFEBAEROTE, FHLEROHHALE O 4 7 )
W ak L, ERCARGR e T e s T
VBN R, I & AT O $E i AS R R R % i ML
L, HAMEE D2 SIRICHITT TEG O RIERISE 5] &
LMY RIEICHE ST AU ERR RAEMES A b A
{1 NSO EY Gk T2 2 EA2RBEI N T
B30 =W BUS E, AN R 2 AT &L
OFEROMLZ, W TOWS BROEY, il o 8 1 P Y
A8 v, Tay I oY B RMERTP O % o NT
WX DS D, ANARSMEETIE, B L ORI &
[ PR NI W& 3 AT = AR B B O ety =S G /N BRI N

IATEE AL IS AL 2 GRS T A% s & v ) B3R5 B
D, SRR B LT, MBI T T A
RSz X D EAARME L 22510 2 F /N B 5
WA BV THItRR, RIEVET A N B A4 > OFREZ Sl L,
MitA O REE, FF I EE & ORI DV Tk
Fgeis 47w, Alnl, 2 BRI DL OO MEER I %2 52 L 7
TRV BTFAER 2 0F 12, RYMGBRRT, b, ®ick
VB i O PEALAIR & SEtE Y A S A v 0% KO
PRAVAIE BB 1D 1 0D B B S - Bh AR 1L % 3% 53 HE % (A-aDO, )
oW THE Lz THE+ 5,

MRELVAHE
1. MR

F143-8541  ACSTHE AR AE7G 6-11-1
A 1999 49 H 13 H, B 1999412 HTH

471 % 1 %

W MRS AT A% 1%, 2000 -1 H
ISSN 0040-8670, CODEN : TOIZAG
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1996 45 2 H A5 1997 4F 8 J] £ CTIZHtAT L 7z /N JE B Al
D9 H, 120 5D EORIVEBRE I & B L 72 22 B & 5 %
& L7z (Table 1), &BIOMRITRE LT, SHIEHEHA
&, s RIEAE (VSD) 4 B, B = v R K i
(AVSD) 31, 77 ua—MNEHE (T/F) 761, miKImEL
SkahiE (DORV) 46, 4 RiME i i (d-TGA) 4
B, AR 3.913.7 i, FHMEREIL 15.9+11.3kg
THhotz, BB, FHYHLIENIEER, HIIKE, 281K
REEALSFE ORI L ) AENIGE, N TIPSR~ 2L 72
FEBNE 70 <, FIMEREL, MRS SRl 2 7R L 22 RE B
Loz,

2. FRE: & FAl

L7 % = — v (30 ng/kg), I T 4 (0.2
mg/kg) DFREERE G & ERT ADOW AL FHRE L7
modified neurolepto-anesthesia & H\V>, #iitfE#AliE 7 =
su= AL, HAKEZ0.1mg/kg %55, #MiFre L
T 0.02mg/kg BTG L7z EAF VT L =Y
1 > 20mg/kg & A LUl BAAG AT IR N - L 726

M EIpicC 7 7a -5+ L, ~2%1) » 300IU/ kg %
Gk, BATKEIIREIMD, b R ORERIRBLLC T AT &
A7 L, activated clotting time (ACT) 400 #5LA k- %
4 n ko1, ~%) v ey L7z,

EAVIEBR L, Il i 28 C Al #2 oo b &5 B (AR, 31
Bhift, #E (2.61/min/m?®) (2 THEAT L7z, ALHNIE
MENOX-AL2000 & %\ 4000 (7 5 LALE), B id
CX-SR30 (7 vEAHE), CHfAEEIE S FMEE (7 v £+
W) AMHL 7z, F 72 BEE)%E i 1L Stockert-Shiley roller
pump (Shiley #1:%8) % w7z, 20%~ =k — )L 5 ml/kg,
25% 7 V7 3 i 50-100ml, 7% HE RS MY 7 L
I ml/kg, A FNVTL F=var10mg/kg, FLEEMY » 7
VL & 0 Fo A 450-550ml D MEMFEIE & L Az, RV
B, A< b7y MED 20% % Tl o 72356 O R RS
U AR ILER R 0D [ A LG 00 2 47 o 72

FAtrix 4B, KREIIREWT, LR T IZHTT L7z O
RS Z R 4 C DG H Young R0 1R %2 3 ml/kg,

it

)

GIK i (KCL 10mEq, regular insulin 10 H.fi7, 7 %3
Pl N 1) w7 A4 10ml/5 %4 500ml) % 15ml/kg Kl
IRIEH A SNEATYEIZIE A, F O BRIERIME B L & GIK
Z 1)1 THA L7z blood GIK % 30 452 & (2 MAAT 4,
MRz A L7z, F 72 ice slush 12 & % topical cooling
O L7z ARMIGBRFE T #21E, ~ %) > 10010 (23 L,
1.3mg D70 % I &L, ~8) yamRIL7z, Y
AP BRI R 1L 208.9 +59.4 45, A BRI K5 1] 14 104.0
+68.55ThH-o7,

WA L 7ok, VSD sX v -S4 4 B, two patch
A2 X % AVSD LAEST 3 B, VSD 73y FRHE L O
L Ftd & 78y F12 & 2L 4 8 6, Rastelli T
i 6 5, Jatene FAli 1 FICTd V), MW H T4l 2 %
L7EBIRe, FRIECHNE R 25 72,

3. EMHEEYT NHA BIE

RAMEBRRT, AIMEBRBHAGTR 5, 60, 12045, MRAMIAER
BERL - 708 I U8G5 20 95, ARYMIGBREEIN e 24 IR R 0
6 ODIERIIZBWT, BIRT 1 >~ X DERML 72, FRIMARE
VR AR A LS CEmER S, IR & e L, R
{£% ethylenediaminetetraacetic acid (EDTA) &#AH D A
Ey w28 L, #biz4CIizT 3000 [mHz/55, 10 550k
LorEERAT, —T0CIZTHsE A wifk, 4 S A 2l
U HARSRAE L 72 WAL HifR T % C3a, B XU Cla
¥ radioimmunoassay #EIZ & V), FAREMES A M A A
>~ T& 5 interleukin-6 (IL-6), interleukin-8 (IL-8) #*
enzyme-linked immunosorbent assay 12 X U % L,
ZN 5 ORI ZEL 2 FHI L 72,

4. FERSR-EARMEERE S EEZE (A-aDO,)

AL G BRI 72 3 I I C N LI % 0D W A 1 305 U8 2
(FiO,) % 0.5 123%5E L, Z 2 TR S AL/ BIIRINE 77 R 55
Hro7—%20, LLFOFHEZ T A-aDO, Ko
7o

A-aDO,=T13X FiO,-PaCO,/0.8-Pa0,
(FiO, : W5 &k 1% =0.5, PaCO, (mmHg) : @)K It
CO, 431E, PaO, (mmHg) : Bl O, 55714)

Table 1 Preoperative characteristics of 22 patients

Diagnosis VSD (4) DORV - PS/PA (4)
AVSD (3 TGA (4)
T/F (7

Age (years old) 3.9+ 3.7

Body weight (kg) 15.9£11.3

Hematocrit (%) 37.4+ 1.2

Leukocytes (/1) 585042687

Platelets (10°/ 1) 222+ 83

VSD : Ventricular septal defect, AVSD : Atrioventricular septal defect,
T/F : Tetralogy of Fallot, DORV : Double-outlet right ventricle, PS: Pulmonary
stenosis, PA : Pulmonary atresia, TGA : Transposition of great arteries

HUBIE S 43 HERE - 2000 4 1 H
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NSRRI ORARIETEE A M A >

O E Nz A-aDO, fiti & b iR B, &
VRIS A N A ORISR O ESEE & O
MW THRE 217> 72,

5. EEtFEAvAIE

%X mean+SD T L, MUhidkEMEibw &, 414
N A 2 LV ORI ZEAL I D v T BRI 2 53T
% (repeated measures ANOVA ; ANOVA) (2L D) ZD
BEYOA BT I, S HIHRIMEERBRGHTOM & € D%
O KW Ot 1L paired Student’s t-test (t-test) % HIw»
TG Lz 2B, WIMEEDD o TEkE & g
B L TR0, A~ b2 )y METH
IE L% v, ISR, 1 7 A iz T
Y, EEOF G, £ p<0.05 &b o
THFHEICA B E L,

w R

1. AmERBEOZEI (Fig. 1)

RHVIGE B b e & B 72012 A0 T MER B3 A7 7 7 b e
%77 L7 (ANOVA, p<0.0001), F7=KS 06811 O 1
IMERE L 585042687/ 1 T » 72h%, HElitE - 7o ¥ 3
IR BT 1328716709/ 201, BEBLH: 24 BEHIZ 3
WCIE 1564344881/ 11 &, WER B AFEICHML Tz
(t-test, p<0.01),

2. IM/RBOZEE (Fig. 2)

M ARG B B e 12, A3 32 7 W AL 7] % G2 72
(ANOVA, p<0.0001). RYMEBRRTTld 222+83%10%/ 1
T, HKYVEERBIAG % 60 43 Tld 150 £62X10%/ 21, 120
STIE119450X10%/ 1, 0% 3 2 #1413 88+38 X
10%/ e 1, BB 1% 24 WEIICI 79427 X103/ 11 TH H, 60
GFUMEDWTRORESIZ B VT S A TOMEME & i L <
WA L7z (t-test, p<0.01),

3. A EREOZEI

M C3a fiild, HAMEBMLGHE, 2OV THZ THE
it 72 (ANOVA, p<0.0001). C3a S8 B i fil
12 615+313ng/ml TH V), 60, 1204r, 7% 3 U #5144
DKW TIEZF N2 15731647, 2073+£1335, 2566 +
1924ng/ml L Hifli & ek L, fAEseinse -7 (¢
test, p<0.01), 7% BHERITR 24 B CIIARIMEERATO L X
WMIZIE L7z (Fig. 3(a)),

F 7, 1 C3a iR EE o 5B, > % b k4t
PE R 2 & ARYMIRBRFIE D 72 (AC3a) & ARG BRIk 1]
MR R r=0.73 E L IEOMB A LD 72 (p<0.01)
(Fig. 3(b))s

M Cda fifild, HAMGRMGTES 57y 3 Uil
BICEWIZEHL, 2BHOLEH NS - 2R L
(ANOVA, p<0.0001), A4MESFTO ML Cda fifiid 250+
141ng/ml T, HAMEERBIAG 5, 60, 1204F, 70 % 3 Uik

47 & 1 75

(67 ) 67
leukocyte counts
(10%p1) ,,
* % % %
20
1 -test * % p<0.01
16
12 4
84
4 4
ANOVA  p<0.0001
0 - v
Before Smin 60min 120min  Post- 24hrs after
CPB SS— protamine CPB

on CPB

Fig. 1 Changes in leukocyte counts during and after
cardiopulmonary bypass (CPB).

platelet counts

(10%/p1)
350
300 4 1 -test * % p<0.01
250 %
200 o
* %

150 %
100

50 4

ANOVA p<0.0001
0
Before Smin 60min 120min  Post- 24hrs after
CPB ——— protamine CPB

on CPB

Fig. 2 Changes in platelet counts during and after
cardiopulmonary bypass (CPB).

G228 4 I Cda fliid# L 24 1416£597, 9544504,
888405, 1330+1535ng/ml & FifflZ L, A& 42800
Z&7-L (t-test, p<0.01), F-HEBZ 4B IZBWT

(Fig. 4), Z B Cla HOERNIGEH O b5 1 L k4t
PEERIER IOV T AR ML RO L h o 72,

4. REMYA MDA DOEAL

I TL-6 filiZ, MAIMEERBHAG IR, W AR h 7k b5 %
&7:L (ANOVA, p<0.0001), ArMgsspimec, #
% LA AR L7z, 7200 IL-6 ORI 96 B ai i - 4.3
+9.3pg/ml & Hedc L, 54 :22.6+17.8pg/ml, 60 %) :
30.730.6pg/ml, 120 57 : 39.4+28 6pg/ml, 71O % 3 >
Fe5#% - 115.3485.2pg/ml, 24 BEHIT - 38.3+20.0pg/ml
&, BAMEERITAE, WThoOBETHOAEICEMETH -
7o (t-test, p<0.01) (Fig. 5(a)).

B, M IL-6 HOEKIMEERT O EsAEE (AIL-6) &
IRGVIG BRI R XA R 5 r=0.89 L A= EO A % 7% L
72 (p<0.01) (Fig. 5(b)).

i IL-8 il D#FEFZEAL (Fig. 6(a)) (&, i IL-6 fi
EHWN LA NS — AR L, IRYMIE BRI R O R
»E—2 L3548 % ES (ANOVA, p<0.0001) %5
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C3a (ng/ml)
5000

1 -test w3k p<0.01 T
4000

3000 -
2000

1000 4

|

ANOVA p<0.0001

0

Before Smin 60min 120min Post- 24hrs after
CPB e protamine CPB
on CPB

Fig. 3(a) Changes in C3a levels during and after
cardiopulmonary bypass (CPB).

4C3a (ng/ml)
7000
6000 ]
5000 1 .
4000 1
3000 1 .
2000 1 o
1000 7
0

r=0.73

op ° .
® o

T

100 150 200 250 300 350
CPB time ( min.)

Fig. 3(b) Correlation between C3a and cardiopul-
monary bypass (CPB) time.

C4a (ng/ml)
3000
£ -test ®% p<0.01 %
2500 1 * p00s [
2000 1
1500
1000 -
500 - s
ANOVA p<0.0001
0
Before Smin 60min 120min Post- 24hrs after
CPB — protamine CPB
on CPB

Fig. 4 Changes in C4a levels during and after cardio-
pulmonary bypass (CPB).

L7zo F A MEERRIAAHIEIE 11.0+£2.7pg/ml TH ),
60, 1204, 70 % I 45k, BEBL 24 BER R TIX, £
NZ112.9+5.1, 15.2+6.6, 32.3+24.9, 15.8+9.6pg/ml
ThHh, pifiE L, AEICEMETH > 72 (t-test,
p<0.05, 0.01, 0.01, 0.05, respectively)., 7 344115 BE
oI IL-8 D 5B ( AIL-8) & ARIMEER I 12D
WCHBERIEOMM 2R 7 (r=0.87, p<0.01) (Fig.
6(b)),
5. A-aDO, &iEMALHR, 4 bh1 >

i * %
175 1 -test * % p<0.01

100 J ANOVA p<0.0001

* %

Before Smin 60min 120min Post- 24hrs after
CPB —— protamine CPB
on CPB

Fig. 5(a) Changes in IL-6 levels during and after
cardiopulmonary bypass (CPB).

AIL-6 (pg/mD)
200

. r=0.89
150 4
100 4
50
0 ¥ T 1 1
100 150 200 250 300 350

CPB time (min.)

Fig. 5(b) Correlation between IL-6 and cardiopul-
monary bypass (CPB) time.

fiLef C3a D AWIMEE O L5 (AC3a) & fhyk i 5
L% 3 EER o A-aDO, i, PR r=0.53 & fi =%
%2 L7 (p<0.05) (Fig. 7)o %72 AIL-6 & A-aDO,
(& r=0.57 X [ARBCAH T A AR L7 (p<0.05) (Fig. 8).

i, AIL-8 & A-aDO, fii lZ B L T, I &I
r=0.79Td 1, AC3a, AIL-6 L A-aDO, & O HIM% K
CHNEEE b o T, HEAHEMEE RS 72 (p<
0.01) (Fig. 9).

£ E

ARRFZETIEFIMER ST 0 % 5552 T & ed o 724°, ek
EARSMEBR A BRI L 22, ARG BRBAAG TR O P ER
oW BRI ER, FRCAF P ERO BN & B 2T v
220 mAROHEY 1IBWTh, KRG o I ER L
&, ARWFZE & AR A Bl 2R L, oo T
RIZEFHER T d > 720 HIMGE ISR 2 2 i P EREE I o1
BB S T was, KHiEsir, &k
HMIEBERC T 24~ 48 I O Uf PRI I (X & LT, M
FrEk oo = — AT (G-CSF) 253 525, Ko EER
b X OEBOBINIZIE C3a 7 & DGR AT -4
HEHE LTS,

SUFBE 7 23Rk - 2000 4 1
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IL-8 (pg/ml)
45
* %
1 -test
35 1
25 4
154
ANOVA p<0.0001
=)
Before Smin 60min 120min Post- 24hrs _after
CPB -_— protamine CPB

on CPB

Fig. 6(a) Changes in IL-8 levels during and after
cardiopulmonary bypass (CPB).

A4IL-8 (pg/ml)
100 - ° r=0.87

80 -
60 -
40 1
20 -

100 150 200 250 300 350
CPB time (min.)

Fig. 6(b) Correlation between IL-8 and cardiopul-
monary bypass (CPB) time.

A-aDQO2 (mmHg)
500

. r=0.53

400 1
300
200

100

0 ——
0 1000 2000 3000 4000 5000 6000 7000
4C3a (ng/ml)

Fig. 7 Correlation between AC3a and A-aDOQ..

J5, i ’F&fﬁt'ﬂ{- ] LTI BR Bl 46 60 43 LARE,  #
Witk 24 BEMNC 225 £ C, MAIMGBREIE & e, 453 7%
&%mbtlguuﬂxwﬁ% A%ﬂéiﬁt,%%ﬁ
B ER O S & v il S Iﬁl/J ’ﬂi@ﬁ% i
MRS 5 2 &1 itﬁ/mﬁx7ﬂ7 X B~
PO Y Ta s 3 é.??ﬁ\ (heparin-
protamine complex) DA % /i L 7z i /MR O i 4L &
HEYLZOBENEEZHND,

NGB OFRIGTEIZ DWW TS, classical pathway,
alternative pathway M OMGAEZ SR THWAY, A

471 % 1 %

(69 ) 69

A-aDQ2 (mmHg)
500

400 -
300
200 4

100 A

0 25 50 75 100 125 150 175 200
4IL-6 (pg/ml)
Fig. 8 Correlation between AIL-6 and A-aDO..

A-aDO2 (mmHg)
500

400 1
300 1
200 1
100 -

0 20 40 60 80 100 120
AIL-8 (pg/ml)
Fig. 9 Correlation between AIL-8 and A-aDO..

WF7ECH C3a, Cda OBHEE L ) M) L7245, RYMGETT &
WIS 2 & A B RS 5z, F otttk
BeIe & LCid, ATOOM%EE & i omHEmic X b, i
e OFERIAH AT S AL, N—2"~ W (58 XT%E [ K]
T) ¥R AN TV REEWILL, AU LAY
PRERIMENT 285, 79 2 3 U AWiR 2 G+
LEEZLNTVE MY Bl HAORBIZL->TY
ARREIE LS a2, Ty C3a i L <L i
ROMEERRAGI > THE L C EH L, & 520 C3a il
O AP ERYMEER R & ST 5 L s s Tw

2V, AWFEIZBWT LI C3a ik, KO
A T, RYMEBRRLG & WK A L (Fig.

3(a)), I C3afiod b5t 1 & ARMMIGERIRE I I 4 3 22 IE
HEEBEFR % /R L7z (Fig. 3(b)), —Ji, Cda lZ classical
pathway OIEHALIZEF R TH 5, S RIOW LTI Ca
EIIARYMBRBHAG TR, A28 L, Zo®%RITER IR
L, Wi~OM#ERMLE, 70% 3 %55, fEATsE
V) IEEOBEE R L7 (Fig. 4). 2O Cla DIESMIE
BB R E 708 I UG HROBINE, FE AR
VIR G RTIRTIC & 2 2 5588 224, BEF 12 & % blood
oxygen interface |2 & %% plasma denaturation®
& heparin-protamine complex®® 255K & 7 1), classi-

cal pathway 2L S iz Z 25/, Lo LIk
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B oI Cda o> & 5B (X ARVLG Bk 1] & AR L 72
MolzDIZR L, il C3a fifid MRAOMIA BR IR ] & A 3 20 #H
Maeb-oTHINLZ, 20, HIMEERY, Cla DALB) &
W), W AIR L7 C3a OEIEN S, KIMELR T OH
RTEIE, Cda (4S9 7 classical pathway X0 &, F
HE) 72 0 & N TR o, 3 7% 4 5 blood material
interface |2 X % alternative pathway 0')2"‘?'“1"{1[33'4’ 2.28) s
WATHY, L72ETNDMEDOHEDERIZOLH o7k
HEZOND,

FRGEPAEIZ X D PEE 240D C3, C4, COD/INT T 7 A
M, $bbhid L7z C3a, C4a B LU Cha i anaphy-
latoxin & FFIEH, M EBIER KL Pk, HLER O I
SR R EREESE - BRI /25 L, AERICx Lisvk
WGtk a4 LT B,

Kirklin et al." (% C3a OBEEVEE AT, BT 4 O 16
EREEEA A, WPRBEREAS4r, BEBEREAS A ICROm L, FFICFL
W7 BRI C3a O S fEAED H LD & i L
Wb, .

A AR I X B HASR A S RIEMET A M A

EICELHr & LT, #ifkiGE Lic £ % C3a 388l1%, Cba
AEDJZO\C3b7) 27077 —=URHERICHEAL, IL-13,
TNF- a, IL-6 DEWamAE s B 2% Zh s 4
NA A 2 AN BN AR BRI S B A S T R 5
B AEANOUF R ER O A AL S D LN
A L D IL-8 A &b, S5IZIL-8 12 L 1) ofrpEk
AL S, MESNE~ DR EEREB LY, S50
AP ERDY triggering %2 AL, MLEREE EE O TR
WEEEICELZTLEZONTVD,

07, RIMEBIEBI A RS L LT, RIEMEY A b A
FEA &L, BlAE O RE dEREE & ORYEIZ OV T L 723t 12
e BB NG R RS & L oM 12, Seghaye
et al. 30’0)19“r P EDHRENAIITE RN

Ito et al.™ (%26 GO WL ALl TG 2 0f % & L,
45 195 H @ oxygenation index (PaO,/FiO,) 75250 LAk
& 250 Agi ORELZ43VF, 250 A 72 - 72 #F 14 250 DL E o B

lt’\ﬂ\ﬂﬂﬁf)raﬁfﬁ@ IL-6, IL-8 %A HIZ@EmftiTd -7
& ety L, 1L-6, IL-8 pEA: & iR s oo B 2D T
ﬂt’\fb‘é 6

ARFFE T bR DR L LT, A-aDO, & H v
fﬁ BEH T AR5 AR DSTR L, B0 DR
(& BN B SO R IR L, £ o AT g
iém%HWFc%é&wﬁ%@%%m%aﬁ%ﬂ%t
m %%ﬁ%%mm3ﬁﬁmwﬁaﬁﬂtto%mm%
[ C3a fifi, IL-61i, IL-8 ffio H‘i"ﬂ~ RO LR 2K
%ﬂéﬁ%ﬁﬂ‘;ﬁf&3tﬁfﬁﬁ® A-aDO, iE, W LA E % IEDOH
AR L7z (Fig. 7~9), TNHOERE LT, #ifkmH:
iz X, BEMERONIME~OBE, £, Mk~

i

5|
DFEHAHE Y, 7)—=F TN TaF T —EhEE S
NTRTREFEERENZ-ZL, ClariilHEd 5

anaphylatoxin O L0 & @ EACHE L, 1

BT OREER VL, 512 %Ffﬁ\’%?:f)‘% RIEMEA A
NAA EEAEATEIE S, MR SR s 2o 2 B, il

L~V D4
LD,

AWFFEZ BT A I 1L-6 i, TL-8 fifi o) 28 Bl | AR Y411 B
MBI e LR A &2 L7 (Fig. 5(a), 6(a)), &
OFERIL, B E O A-aDO, B KO R & LT, Hilio
EMEEREEOR S L RIET L2 EZ N5, Thbb
H'rﬁﬂﬁ“ﬁ%l"in’f kD, IL8xFEETEHYA MLV ﬁi?lt:i‘?;"
M2 &> T, AL S A2 AF P ERA S AR s & ) 1T
Ltthéué@msmmm.*&hwmfmet
BEEPY Oy v — 1%, Wi o> B MR E 7O F (R
L, Bifageig b iR kAL <Bh, Lird
KEO LS A SN, Mils~vr o7 7 —UR#MTE
ERAICBWCH L8 A EA Sz iy L Tw b,
[l IE, ARWFgeIc BT C3a, 1L-6 & 51 & iR
L, I IL-8 O L5 REATF WA e & f b ol MBI L

CEREMITLERBE L EDbNA,

W, B S E SUCIERERE (systemic inflammatory
response syndrome : SIRS) & U A ASEENE R
HENTWAD, SIRS D54 MEZ 1 ZE RO -] O v
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Inflammatory Responses to Cardiopulmonary Bypass
Circuits in Pediatric Cardiac Surgery

Tsukasa Ozawa

Department of Thoracic and Cardiovascular Surgery,
Toho University School of Medicine

Abstract : The contact of blood components with the artificial surfaces of cardiopulmonary
bypass (CPB) circuits triggers various systemic responses. In pediatric cardiac surgery, blood
components are exposed to a larger area of foreign surface in the CPB circuits, and a greater
proportion of the patient’s blood is drawn from the operative field, possibly resulting in even more
pronounced deleterious reactions. Therefore, I assessed alterations in plasma complement and
cytokine levels during and after CPB and the correlation between those levels and respiratory
function after bypass in pediatric cardiac surgery cases which required lengthy CPB.

Twenty-two infants who required cardiac surgery with CPB longer than 120 minutes were
selected as subjects for this study. Arterial blood samples were taken just before CPB, at 5, 60,
and 120 minutes into CPB, at 20 minutes after protamine neutralization, and at 24 hours after
CPB. Changes in plasma levels of C3- and C4- activation products (C3a and C4a), interleukin-6
(IL-6), and interleukin-8 (IL-8) were evaluated. Furthermore, alveolar-arterial oxygen difference
(A-aDO,) 3 hours after CPB was calculated. The C4a levels were significantly higher during and
after CPB compared to baseline levels before CPB, with two peak points: one 5 minutes after
bypass initiation and the second 20 minutes after protamine administration (p<{0.01, respectively).

However, the increased C4a levels during bypass did not correlate significantly with CPB time,
though concentrations of C3a, IL-6, and IL-8 increased significantly during CPB (p<0.0001,
respectively).  Moreover, these levels during bypass significantly correlated with CPB time
(r=0.73, =0.89, =0.87, p<0.01, respectively). In addition, the A-aDO, 3 hours after bypass
significantly correlated with C3a (r=0.53, p<0.05), IL-6 (r=0.57, p<0.05) and in particular with
IL-8 levels (r=0.79, p<0.01) increased during CPB. '

This study suggests that deterioration of pulmonary function after prolonged cardiopulmonary
bypass might be caused by elevated inflammatory cytokine and complement levels in pediatric
cardiac surgery. J Med Soc Toho 47(1) : 65-73, 2000

Keywords : cardiopulmonary bypass, pediatric cardiac surgery, complement, cytokine, inflammatory

response, alveolar-arterial oxygen difference (A-aDQO,)
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