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= Abstract =

Effects of Aprotinin and LPR in Priming Solution on the Inflammatory
Reaction and Pulmonary Function after Cardiopulmonary Bypass

Taehee Won** - Jae Jin Han** - Yong Soon Won***

Department of Thoracic and Cardiovascular Surgery, Ewha Womans University,
Mok Dong Hospital,** Ewha Womans University, Dong Dae Mun Hospital***

Background : Inflammatory reaction is the one of deteriorating causes of pulmonary
function after cardiopulmonary bypass. And leukocytes play a major role in inflammatory
reaction by producing cytotoxic oxygen free radicals, initiating complement cascade, and so on.
We tested the hypothesis that reducing the circulating leukocyte by using leukocyte poor RBC
(LPR) in priming solution, and low-dose aprotinin which reduces whole body inflammatory
response can reduce inflammatory reacton and results in less release of cytokines and
preserving better pulmonary function after cardiopulmonary bypass.

Methods : In a prospective, randomized study, 23 children undergoing open heart surgery
were investigated. LPR was used in 8 patents(group 1), 8 patients received low-dose aprotinin
(50,000 KIU per body weight in priming solution, group 2) and 7 patients were control group
(group 3). Patients with complex heart discases, body weight over 10kg, palliative surgery, and
residual defect after surgery were excluded from this study. CBC, interleukin 6, and
granulocyte elastase were analyzed after 60 minutes of cardiopulmonary bypass, and (A-a)DO
s(alveolar arterial oxygen difference) was measured postoperatively.

Results : There was no statistically significant difference in interleukin 6 level, granulocyte
elastase level, (A-a)DO,, intubation period, mortality, pulmonary complication, and WBC count
at postoperative 1st day.

Conclusion : Our results suggested that LPR in priming solution and low-dose aprotinin
have little influence on the inflammatory reaction and pulmonary function deterioration caused
by cardiopulmonary bypass. Although LPR in priming solution can reduce circulatory leukocyte,
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the leukocytes increase rapidly after initiation of cardiopulmonary bypass, so that reducing
leukocytes by LPR use has little influence on the inflammatory reaction.

KEY WORDS : Iinflammatory reaction - Aprotinin - Leukocyte poor red blood cell.
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-0l A% 24 interleukin-6 9+ granulocyte elas-

tased] FEE FHTFOEH ATNS AL + 3
EAE gotiEy itk
oy %
19974 1958 64717 2dolA /e RS

239 2olBAES tde AP ATE AYst
Atk BFAIZE 10kg iwte] goleg dde= 813
on HEoRE Fol7] 8l BRAE7IE, 44

FE (G| FolgAv AE7|Fo] dolsls %),
AFe 59 Folee Adstunt. 17L& A7 $4
Aol HFFAA HIF FHAE AT T(n=8),
2TE AEF olZRE IS AHEE I (n=8), 3T |

ATE A9 Qe Aol B

LFOR fEBEUol} TR HEFEEAS
B84 BE En=No driich, WY 4
e WET AA YE(Pall®, USA)VE A4

SEAE S
S TEACH 48T lEZE ToE BTA
2 50,000unite] ofZRE]IE HH7] FdA At
st

1. 504 24 A 229

ZA AL 800~1,000mlZ sl9len ¢Fe, TWE
5% SH5(D5W), 487559, stER &4, Bivon,
Calcium < #7}el9lon ALA= 25% ATR
B

Algutol 2= roller pump, ZHA AE71E ARS8}

Aem 24~28C7HA] ALg W Fedidint 4%
A BE gl ¥z o A A (cold blood
cardioplegia) & 4 EHE Filo AFHoz F
datsirt.

2. 53N

Aepptelsi2 Az 60EF E9S AF st CBC,
interleukin-6, granulocyte elastase?] =& &4
slglom ool Tukm FEA A FIO; 1.0, 0.7, 0.
4914 Z}z}+ (A-a)DOs(alveolar-arterial oxygen diff-
erence, H¥ -E9HE AAES} o) E SAsAHIA
FoAe] AbaBQRe the9] Al o2 Ailsigch

PAO.= (Pu’Pnzo) FIOQ - PBCO::/OS
Pu=760mmHg (7]
I {zo=47mmHg

F4 vhed OBCE 2Asidon 1 9 dar
A2k, FEAANA A2, A7 5 Hlws)
e,
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3. Interleukin-6 % granulocyte elastase® HA'SH

ga2 EDTA bottleo] F2 F ulz 4Cel|A 44
22)(3,000rpmel A 108)% Fofl ~80C W¥E o] B
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- Interleukin-62 RIAYS AME-3195 o™ (FAA <
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* interleukin-6, Biosource Dig® USA : #AA77]
gamma counter, Cobra 1, Packard®, USA, gran-
ARESATHPMN Elas-
tase, Merck Immunoassay, photometer(405nm)).

4. SNYH %
BE £ féﬁi&—i—_‘?_i}
= 718 A
Kruskall-Wallis

Table 1. Patients’ profile

ulocyte elastase= EIA B

Z FAslH e FAA
239 SASE Alg3le]
test ¥ Wilcoxon rank sum test

Group 1 Group 2 Group 3

(n=8) (n=8) (n=7)
Age(month) 57+ 09 63+ 09 6.2+ 038
Sex(M : F) 5:3 4:4 4:3
Body weight(kg) 5.5+ 0.6 59+ 0.7 6.8% 09
CPB time(min)* 1174+ 9.2 102.3%+12.7 110.2+£12.3

P/C used(ml**  251.4+15.5 247.1+11.3 253.3+14.6

Diagnosis

ASD 1 1 2
VSD 4 5 4
TOF 1 1 0
Others*** 2 1 0

* 1 Cardiopulmonary bypass time
** . pack cell used in priming
** . TAPVR, P-ECD, C-ECD

Table 2. WBC count, interleukin-6, granulocyte elastase level

0.05(p<0.

-

—

BRIy
Fol glo] Hady & %%ﬂl% 1ol A 5.7+0.
9704, 5.6+0.6kg, 2214 6.3+0.971Y. 5940.7kg,
3TlAE 6.240.870, 6.8+0 9kg_E gt Zo)7k
flor Aejuloldla AZEE 117.449.28 102.3+4.
TE, 110.2+12.38 22 Aol7} Qe A7) 2
o AMEE FEFAEFY YJoIMT 1TolA 2514+
15.5ml, 2714 247.1411.3ml, 3704 253.3+13.
3mlZ AT o] EATH R Fo% 2ol7t N
on e A YoM Zol7t giitHTable 1).

2. WEIS

sk
HY 7L glo Aol glof 5%
= % 60xl Rol7h glom (G JJr Aol
60%:9] MBS Aolo] Y= BAFH Aol
7} L) FEF AADe HT o RIA Aol
7 99t Asluloloz F 60%o] W interlou-

N
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% interleukin-6, granulocyte elastase

et

2 A Htol s

Group 1 Group 2 Group 3
(n=8) (n=8) (n=7)
WBC preop 9,91341,002 10,500+1,880 8,681+1,177
Intraop(60min) 36831773 740+1,395 46711672
Postop(24hr) 12,317£1,758 13,600+1,226 11,333+715
Interleukin-6(pg/mL) 65.1+14.7 83.7+£23.8 74.2+23.6
Granulocyte Elastase(ng/ml) 637.44+115.9 747.0+156.2 773.3+170.2
*preop : preoperative WBC count
intraop(60min) : WBC count after 60 minute of cardiopulmonary bypass
postop(24hr) : WBC count postoperative 24 hours
Table 3. (A-a)DO;, pulmonary complication, intubation period
Group 1 Group 2 Group 3
(A-a)DOy{mmHg) FIO, 1.0 346.1+36.4 342. £409 326.4+22.5
FIO, 0.7 2149+15.7 207.7+18.8 198.7+19.8
FIO, 0.4 108.0+13.0 95.7+£27.4 89.61+37.3
Intubation periad(hr) 118+ 2.7 13.3+ 1.6 13.7+ 3.6
Pulmonary complication 2% 0 1**
Death 0 0 0

* 1 RUL Collapse, Pneumonia ** . RUL collapse

- 83



kin-6 2 granulocyte elastase?] X 1o 310
A 2ot 3l wldl wA JeRt ot BASHE &
o4& AN (Table 2).

3. (A-a)D0, %X HHAET

FIO. 1.0, 0.7, 04914 Z+z} 2% (A-a)DO; i
91014 el 9le] FIO; off W& AaDO, += SAEH]
#o}7h AR 2 Hp<0.01) 224 FIO, ol uh& A
7k Aol fATHP>0.05). AP e &A= §ile
HAFAFL 1olA] 29, 3TolA 184 Aoy
ATHQ AolE YA Table 3).

o & Al o

I

o] 9zFEH] 2= HAA(complement
system) 2 22%¥(coagulation cascade), -k
48, ZElasel - 2ad7d Al (Kallikrein-brady-
kinin system)& E43A7]H HETE SA3AA
o] gEuhg wi7A] 2 detE Al (elastase) & FH
sto] A 7)%5S A olHd ARz HE
T 57t BEAE R FAFrt, 114 9e] Stk
ol221% ¥, 4% 5 o8 F71EY 7lsHol v
WA He 355 57 (postperfusion syndrome,
postpump syndrome)-2 HolH oJZFFL] cytokine
2 dzZlxelAl (elastase) 50l F7HIAA B S4AEA
2851 "ok,

18] #71-6(interleukin-6)& F44 G5uH&e] F4
ERAA2N HET 2 GHFTF YAz A4
g Adulelgs Fo dFut-ge Fao wAA =M
ZgsiAgct. T 9T dg2BhAl(granulocyte
elastase)= 579 Fo] EoiglE AlF Z2Eo}
A (serine protease)?] YFL2N WHALAZY 5=
7} &3 714 Bolio] ¥y| wjite] Aluutolsf2ge]
9% 9k F23 JEE 30 53] Adveld s F
of ol sequestration® o] UH #HEF(pulmonary
leukosequestration)ol A FE=o] ZAEHR T34
& /A Aeuteldz Fof F7)5 M3t & AT
& 3}

olZ]g AFF FFTE WA 9t Aexgo]
gle] gron g4FE% 84 (lysosomal enzyme)2] Fr
glo} 279 44 (aggregation) g WA $5hd

2HZol=E AMEEIE gom? 19)e] superoxide
dismutase. catalase, mannitol, allopurinol 5| 4k
faietr)zt (oxygen free radical)d) AAAI} an-
tioxidant®A] @8] AMRE L glovt g3t M
OFRINAE a3t b Adefo|re.

o} 2 E] Y (aprotinin)2 HEo}32) serine pro-
tease A ZA ZHg8tH HHAaEHE qAlstL E
279] glycoprotein 1b receptord] 2t&8o =24 ¥
Age] RA=2 (adhesive capacity)S RS o
Fo &% £dux] BEgog wo| AMEHT EF 1
&% oz REpd AMgTAE @E5NEE dAlsty
oJ2] ¢ Z 7] A& (interleukin 6, interleukin 8, tu-
mor necrosis factor, 5%)¢] 44& 9ASH: AR
dEA 0, e} oled Aty A& ol xR
B Aol 012 maEe glow dE ad
ZF ol T 2 El U2 in vitro AFolA HAEAE A
A C19] £8 W2 FANZITE Bk grhy,

ol¥] AFolA Qe F7-63 WEF dEhrHA|, &
& H71% o Jeid AL# olZ R eI AL A
Hulo]g 2 Fo] AFukSol ol Fd G wXx| ¥
= RAOE YEPgtt olejgt Ade ol ZREY &7k
olz AvE FE glu ofld ol e HEH
*38H(contact activation) W% ZE| A - B
71dAe] @494 Agog Qg FHEAE e
5 o). T3 o A7) R} o] wlwA e
& SxtEo|a Auutolsiz Al7ho] ZA] ghom Hd
Q1 BA; 7 AojA et 23 JPs AR A
1=
T FFTE £o)7] A3l =g mshvhe] WY
HEE-0] g miAA e sl HEF 2AE
ojt}. ol g AE W T o1}7]E A uto]
o] Zulxe] RRGozH A=FHEY Fl
1014 AR = o) X gdrp,

Bando $(1990)2 EE&4130A #d7AAIE A
gl Adrloldx 3o HA7)ls &4 Y 7 I
= AL Z93% ut 9l o Davies 5(1992)% 4 #lu}
Jo 2 Aol 2w - N g (platelet-leu-
kocyte plasmapheresis) S A3 F&£F 28
o] 20151 Hree W& S F Utk FHs
AtH?. 2#Y} Johnson 5(1995)2 Aoutelsz F
off M oj3}7| & AREEPE YA H7ise] W
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2 7L 4 glon} 24x2 tel 1 & Adgtiy
W 519 1 Mihaljevic 5(1995)-& #&T oj3}7]2]
Abgol Adulolsl2 Fof HrlTel W FIE v
A gon #A dataHAY FrdE Gl ittt
BEI”. B3] 2t HBT A E AMESHE 4
FHulolajx Fo] WYL Lxje) AAE FHHLA BE
o F33. Aeulo|ds Fof MPLE Hufuto]
2ot B A3 S48 AEo] o ol A%
A& marginated granulocyte®] ©}% (migration)
Zpoiae] MEF A 31 diel] vehAEH
el Adutelss Fo WHF ARI|E AHEE
AL 2 ©go] gtarta Fskar ek

AAH oz Auuioldf Fof] WIT AHI|E A}
£ o] WA HIEE Bo| E7] Wi A4
o7 AMgElols antEoln] Fatug A7) $4
Aol WA A @"“& AggoaH Avle BAS
e . B3] A Aol v 4

1%% el Be Rolal ol

£ ATl AHEE
Atk Aol AA| %3"—‘1‘%‘:3: 80m1/kgi E—E}‘E 5kg o}
o] A BAHL 400mle]™ kg Foke] A9 240ml
ot} wehd Aul7] S el AMSEE B AT
Skg@ote] 739 A GAFge vk o]doln 3kg T
ofe] Aol WAGAZFR gt AAFHOE 4
Hlo|dfia 27)(F4 BollA WE17 FEEAY ma-
rginated FE sequestrated &7} fElEr] A)
o] o BHF & ALY BE

SkgFole] & FATF : 80X 3=240ml
% 8 $(8,000/mm®)
240% 8,000=1,920,00074
HET FFY Qe FHET T
(6,000/mm® : 250x6,000=1,500,0007}
ZA 9 1000ml
oAb W& 4= 1 (1,920,000 1,500,000)/
(240+1,000) =2760/mm’

Wy 7TRAA AEE }.:;11__1]1% AHE- :

WYFAA AET sEdo] Qe 3 BT &
(200/mm’) : 250% 200— 50,0007H

ol WE 4 1 (1,920.000+50,000)/

e
o oM
Ho

(240+1,000)=1,590/mm*

m2kA 1170/mm*9) zelg HolA ddt.
T oW AR Ve Re] 27ldlE ¥
A9 2+2E wol} Asulolgls F 60kl glorE=
Zp 7o) glo} WML 9] Aol HolA| ghgkow o
E uWd7AA AGGRE AMEsteE WET o 2
A 4R e A getia BE 3 Milhaljevic 5(1995)
Z23) ax|sita & == gk e Ak~
g4 2 &3 srise® Zelrt gsinh mebA A
upolg A F = AFAF $9] A7sd R 9l $L
& Aoz AZEY ojo tidt A7t AGE oL
o GAAX Y FY Ao FhH o R ALEEE AT
A7 oj3}7] ARgel tisiM = A7t A H oo

AEF o wnd zhaE Ase] Loldate] A

L

£l Q4 Age) chxzE Aot Aslr] 3
Aolo] MYTAA LAe AHgIAE R £F GFU
golu} Arlel Qe AN g the A & 5
Rom mePFe Bt Ashutols Aol 71
A%, 3~dkgrle) dob T A7)0 HHAE
77k A&sojoF & R,

R OF

g 5:
A% T2l AFNEE &F A7) Aste] 78 9
Qelm H7)%5e) Aske o] Bol wEH
$2EE B AFAAE] o) e
74 BHo2 o) AgHE ojZEEILe
At Wby BET T AFUS

ru

Fu9-g
A Aole} dPHETh St Aok Qo] 4
7] FAle] NPT AA ABT FHAS AHSAL
A8 AZZEUL AHEIE Aol £F 9FVLS
Zo|n d)5e HEY Aolde 714 sl thedl @
& st

Y

% 2399 BolES
o WIFAA HBT
Zo) olZRE UL AHSY T, 3T GEFOE AT
AE 478 NS BolE BE 10kgH Vo]
Qo BERAARTIFo ), Aads, T
Soh} 244 S48 AT BHEE ARk, 4
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#7] AlF F 608 Foll AEFAIHCBC) ¥ inter-
leukin—6, granulocyte elastased] T%& ZA351%
I ¥ AE -8 ALEURE S

3 It

Autols 2 608 ¥ 53¢ interleukin6 % gran-
ulocyte elastased] Fxd) glo] AT 2ol A=A
2 fro g zol7} giglen] HE - FuE AaReka)
A2, AEHE, £F $ART Y] TR0 gl

o= Aol 7k YAt

o8 A 8IHE AL AR A8
AFuSo] GL vIAA For &F Hol5

& @5 o B8 457 3
SEHAYTE AHgeke Re 27)

A% agoaz st 4oaplelis A4
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