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Effects of Intraoperative Hemodilution and Administration of
Aprotinin on Blood Loss During Open Heart Surgery

Jeong Seon Han, M.D.», Yong Woo Hong, M.D., Young Lan Kwak, M.D.
*Department of Anesthesiology, Yonsei and Aju’ University College of Medicine, Korea

Blood transfusions in open heart surgery become increasingly dangerous in recent years
because of hepatitis and the AIDS virus. For this reason, blood saving methods must be
considered when assessing the quality of cardiac surgery. To evaluate different blood saving
methods, seventy two patients undergoing open heart surgery were divided into 3 groups.
Aprotinin group(group I, n=35) and aprotinin with acute normovolemic hemodilution group
(group 0, n=15) were compared with prospective control group (group II, n=22). We
administered the serine protease inhibitor aprotinin in high dosage(loading dose of
4mg/kg and maintaing dose of Img/kg/hr) to group 1, and II patients. Acute normovolemic
hemodiluation(ANH) was done before heparinization in group II. One to three units of blood
could be withdrawn with a desired hematocrit of 30%. After an extracorporeal circulation
(ECC), autologous transfusion was undertaken. Hematocrit, platelet count, and partial
thromboplastin time(PTT) were measured immediately after induction, during bypass
and at the intensive care unit. Amount of blood loss was measured in 12 and 24 hours after
arrival at an intensive care unit. Amount of homologous transfusion was counted in postbypass
period and 12 hours after arrival at an intensive care unit.

Hematocrit was elevated in group I (p<0.05) after ECC Platelet counts were elevated and
partial thromboplastin time was prolonged in group I in postbypass period and 12 hours after
arrival at an intensive care unit compared with group I and MI. Postoperative blood loss was
560.4%£2725cc in group I, and 282.0+98.6¢cc in group I, 819.3%£428.0cc in group IMl. The use
of homologus transfusion(packed red cells and fresh frozen plasma) in group 1 could be
reduced by 49 & 66% and group I by 73 & 84% compared with group MI.

In conclusion our study suggests that administration of high-dose aprotinin is effective in
reducing intraoperative and postoperative bleeding and therefore reduces transfusion require-
ment.
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In addition, combination of ANH and aprotinin can further reduce homologous blood

usage.

Key words : Open heart surgery, Aprotinin, Acute normovolemic hemodilution.
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Adee €3 % €3 A= Y2 ¥ F
F4¥E g2 ¥ FFTEL £, W9
2 Fungese EAFE <A Yo, {2 BY
AZE Ha gl A FRAROE FYo] 9§ viof
By Ao Adeltt. 1978 d  NIH(National
Institutes of Health) 7ol 93t Y9 77%
A gel ARAHAUR L }n P2 81%E ¥
A C% E typel2 EHEH3 %+ nonA nonB type®l
0" 1% C typed vl AMHCVIE FUF 99
Fa% @9dez ¥z ded 90-95%NA FEER
A n 9of AE HH50% ol el w4 Dgez
olgdtn &l 1989 HCVel did M @A
2 9" €98 6% A=E 7HEE £ dA HAeY,
Yo YAel ko Y AVE Hdr ¥
0?2 d:] g7 BY 39 £ YY(HBs Ag)o] ¢
AHA ¥& Pogntg FFMEE 10%AERA B
Qo 2d Mol Akn @ @A FAP vl
oty 1999 YAE +£8 L&) BYL AS 250
WZFo] 1§EEZ, Non A Non B8 %% 1008%F 13
vigte] B2 TP Y 7MeAe] e ez B
At ?

Yo #dE AIDSel i d@Ed, 1987d
T.A. Petermane] 197814 19843744 29,0008 &
B3 sAoh? £4ol 9@ AIDSY BF FBI|E o
51704 oldez w3 Qed Zde x7ld &4
7h #ASHRA @& ‘window's] A717F Lo
3 Fo¥o] AIDSH FIHUE FEL 0013%=
B3 Qg5

g, AdEe AAcEE Y8 E Fed o2
Uy $n7lAR HRLEH7 4880, g4
B A, AHY Fa7 AN, 2 A8

fo, ol ¥ Yde wWEL M2 UHH deHE
7AW, dF Adego] BEF Hild 454 g
o] 2% 4 A"

et 4 Ve FFTEA A =g
B3 e Eolnz AH7A €Y BRE 7] (blood
conservation technique)®] A& H 3 Qlth. o 7)o &
%€ #7144 (preop autologous donation), €% %
2% ¥4 74 $d(intraop & postop blood salvage
scavenging), 84 A4 ¥%F4 ¥ Y8 Y(acute normo-
volemic hemodilution; ANH)3#} o7t &¥& %
AN e GBS E & Utk 2F £F Aked
o] AE9 FAAYYL g4 FEFo] 1¢o]don,
Z27] HviERYET 4%l 44U ZE PxelA B
B F71% ®lel Aol 13dE F U Wilez ¢
A Qt? $eA 298 AP F Ae GAde
von Willebrand factor(VWF)& @43 A7 9 ¥4
#e] 7158 FAAANE DDAVP (desmopressin
acetate)’} led ol F2 854 &2y aspirin
Eogatie e 2¥AHY) Jv JAA Ego] =
o, €A 275 7EPO (recombinant erythro-
poietin)& AHE3l71% #r},  Aprotinine DDAVP$
E g3 SaAAE AFHAE gy, WA AF
o2RE §uAE BRI oF HEgH FFEO2

Aprotinine 49 sleA &g
polypeptide®] serine protease inhibitor24, trypsin,
plasmin, kallikrein %9 protease& A3 WA
€A 2 AR BHMAE dAse Aoz geid
o AT 19879AA 191d7HAe] Huo] ¥
aprotinine] #&¥ &2¥-& 9 30-50%WHE FAA7|
Aoz Hof den? oA wdel Hu U7
A BAFFEFAA AY, BHeE Yaws ®
238l lods 2351 A

58-residue
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E 37 Mdgd susHe $358%E ol
A 2% 893442 FAY, o7le 29 aprotin-
ing ¥4 A&z zA, HriEaNE, YoHts, B
¥ EER&g2%Y AU (partial thromboplastin
time: PTT), €¥% % +¥8%E vlas 2ax
s aAct

Hat ¢ wy

1o &

£ 47 1991d 9¥FE 929 39744 44 A
FHAAEAN MAEES WS HA 82 7298 o
oz Y. olEL H& 329 oA 409 omA
743 wdg € 2AFALzen AWFH
& JEETE MNUYEn, v AAFeoY
AAEFE L Lot HAYHANAEE dTFdA
AAHAL. A7+ 83 aprotinino] €F F Yol
HAEe YL dotrnz A7FEYR EL group
I (n=35), AA7}4+¥ 3} aprotinin 5 W& group 0
(n=15)2 FE3}A=n, HAFH NEZ group M
(n=22)¢} Bl w3}

2) of ¥

+499 o} lorazepam 2mg % morphine 0.lmg/
kg2 2 AANA ¥3F midazolam 2.5mg, fentanyl ¥
vecuronium & & pancuronium 0.1-0.2mg/kge 2 v}
AHE A, 719 4B F FiO: 1.091 4 fentanyl
E2 AFx9 FYorH A(soflurane)& ol &35t v
HARAE A

3) AMez@

A +® 3 2(extracorporeal circuit)® Oxyrex
% & Unirox-IC oxygenator ® cardiotomy reservoir,
Amicon %-& Minitech blood filter® Bentley gas
filter& AH&-3%. F A A(priming solution)e. 2 &
Hartmann's solution 1¢, 5% DW 10cc/kg, mannitol
5cc/kg, albumin 100cc, sodium bicarbonate 40meq
g HoMd AgEged, AdEdF driEalds

20%71td B¢ F% H Y7 (packed RBC)E 37}
ot A& heparin £ %2 200 Iu/kgg AH&84
on, #4834 Hactivated clotting time; ACT)
o] 480% o4 HFAHXZE he- parine® 3F713%
i, heparined %3 heparine ¥ protamine & %
9 w7t 1112 A=E Pl EF £X & 28T o
M H2¥ 160/min/m’ 327} HEE s

4) Aprotinin

Aprotinin(o}Z2 €8, dE A2 1 ample (10ml)
2 509 kallikrein inactivation unit(KIU, 83mg)s #
Ag AEsdY. oA FEF  aprotinin | dmg/kg
0.9% normal saline 100cco] 4iol 15-208d] AA 2
BT FES AR Y ImgkghrE A& A%
AnA FAAFEAG. A FTos FdA
dmg/kgE HAov, Adege] FIEFRE HF
Agdel Au7A §F28&FA Imgkg/hrg AL A
A A et

5) &3 €Y M U Xty

AL vtAFE=F #Bxe] EHAF YT REH
Alzated FHAYE E3A sucker controllerd o}
|3t M A 3](15 RPMYI9H) citrated(CPD) bagoll 3t
At EX HrlEANEE 30%2 Fol 1-3 unit(s)E
HEstdey, HJEFde 25U 9 FAYA
¢ EE dHEY =@, ag 9 duidiA |5
2 9y g dasygzd ASAAN, FA09%
normal saline), =3 & 9 (pentastarch)© 2 FA€
A FE wEs UL MY &) B Fol 1-3
unit®] A7 AL microfilter(d0ug)E AA =zl
A FAgen, 758 4+ cell savord external
hemoconcentration(pump blood)& ©|%3 %}, 3 n}
EFYE, 94% & ¢ HEEERESAY AP
S AR EH, AYeddF 08 ¥ T/ =
HXF 1240 AAHRAE | Ao, FYFE
FEAY BFF 124 @ RATAA 24X &
#(chest tube)& T3 wiZdE Loz Hsgd. 9
T8 ¥ protamine® T3l ACT7F A4std Fof
E &Rt g A NAYTELE Fodgo
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o, A7t58E e AdE AntEae sk 30%vi %
9 A%ol % HYTE TARAD. £¥9 2E B
AolH FABLE WZE FARH FL &F A
= 42gHE olgstd Urlsg A&Hoz A
AA 33 (volume overload)?t H2 $EE &
CET L3

6) & Al
2+7te] WS E meantSD.E EASRon, 34

9] group& oneway analysis of variance2 % 7}3}
o groupitel QvldE Aozt YA Heted,
9lu]7} )& Student's T-test® Ab&3tad & group
7t p value 0.05 99 A S ovuigle ez Koo,

& i

1) 8x &4

el AF o], £d uiEAYE, 28T,
FE EgREdad A Aozt UK Table
D.

2) Melz® A FEAZt
M= AtollE 3 grouptel EAFHA o)}
ey, group MolA group I3 ODRT =&
o] ZAtHTable 2).

Table 1. Demographic Data

3) Protamine F0{3
Heparin & & il(anticoagultion)& 7I¥A1717] 9
3 protamine & %ol 3 groupZtol 9l zbol

€ ®olx gArh(Table 3).

4) HoiEFRE
AL Egol Ed F group M(32.1%4.4%)9 A
group I (28214.1%)9 M(29.2*3.6%)°] a3} 3
e azjert o oA st cH(Table 4) (Fig. 1).

5) §ian £
dag & group NellA AYgEgo] 29 F
(147,400 £ 56,000/mm® ¢} F &2 A o)A 124 zhute]
(151,800£50,300/mm®), group I (109,700:+41,400/ mm’,
121,300 £ 43 500/mm*) & group (101,500 40,100/mu’,
109,700+ 46,700/ mm>ell Higted ejvialA F71E A&
& ¥ ZHTable 4) (Fig. 2).

6) & EBHEHAER AZHPTT)

PTTE group 7} s &de] 2 F(458*
10.4sec)® F A Ao A 124] Zkgke] (33.1 =6.0sec),
group I (32.3*9.1sec, 26.5+3.0sec)® group M(27.8
+1.3sec, 26.7t4.1sec)ol Hlstd <35 A (Table
1) (Fig. 3).

(mean*S.D.)

Group 1 Group I Group M
35 15 22
Cases 44.06+16.93 47.13+16.28 49.09+14.07
Age (1/2) 56.47 £10.54 5893f 9.25 54231+ 961
Body weight(Kg) 3981+ 504 39.40t 526 3766% 571
Hct(%) 232.00£68.31 280471165 231.36+£72.60
Pit( X 103/m3) 1403+ 298 13.33% 1.50 1421+ 225
2571t 5.63 26.71+ 452 2838t 944

Hct: hematocrit, PT : prothrombin time,

Plt: platelet, PTT : partial thromboplastin time
Group I @ Aprotinin

Group I : Aprotinin + ANH

Group I : Control
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Table 2. Duration of Operation & CPB(min)

(MeanxS.D.)
Group I Group II Group M
DOP 28051839 | 270.0%£74.9 | 34251 102.0%+
DCPB 106.1+482 | 111.3+425 | 124.0% 377

DOP : duration of operation
DCPB: duration of cardiopulmonary bypass

Group 1 @ Aprotinin
Group I : Aprotinin + acute normovolemic
hemodilution

Group M : Control
* P < 0.05 compared with Group I,
+ P < 0.05 compared with Group I,

Table 3. Dosage of Protamine (MeantS.D.)

Group [ Group O | Group I
Protam 112. 190, 126.
ine(mg) 5+3 Sx2 6=3
g 1.0 69.2 8.3
Group I : Aprotinin
Group I : Aprotinin + ANH
Group I : Control
!
35 1 .
30 -
25
20
15 [~e~Group | —=-Group il -a—Group Ill|
10
s
o 2
control postCPB IcCU

Fig. 1. Hematocrit

HoieddEE G OolA Mo ¢
of B¢ ¥ OE ¥ 2ol Hma geslte
ZMS- 2t

Control: Preinduction

PostCPB: 30min following CPB
ICU: 12 hrs after arrival at ICU

Group | : Aprotinin
Group @I @ Aprotinin + ANH
Group I : Control

P(0.05 Compared with Group I.
+ P{0.05 Compared with Group I

x1000/mm3

§150
gm

control

Fig.

PTT
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[-o—Groupt -s-Group il ~+Group Wl

postCPB

2. Platelet count
Wi 7 A @) -E"d' ot 12

Control: Preinduction
PostCPB: 30min following CPB
ICU: 12 hrs after arrival at ICU
Group 1 : Aprotinin
Group II: Aprotinin + ANH
Group [0 : Control

* P{0.05 Compared with Group II.
+ P{0.05 Compared with Group I

[—~Group ! -o-Group i —+Group iti]

8 8 8 8

control

Fig.

postCPB Icu

3. Partlal thromboplastm tlme(PTT)
2y Egugelrdl A Group O
A A ¥}°l ¢ ¥} %’-‘Q?«H—l 12*1&

hol) "—}c T ol vl AAEA

Control: Preinduction

PostCPB: 30min following CPB

ICU: 12 hrs after arrival at ICU

Group I ! Aprotinin

Group I: Aprotinin + ANH

Group Ol : Control

* PC0.05 Compared with Group I,

+ P(0.05 compared with Group I

7) ®uE

2¥ %L group M(819.3%428.0cc), group I (560.4
+2725¢cc), group O(2820x986¢cc) #2.2 Wth
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Talbe 4. Hematocrit, Platelet Count and Partial Thromboplastin Time

FE2BHE F1W 1995 —

(mean*S.D.)

Group [ Group I Group I

HCT(%)

control 39.8% 50 394% 53 377t 57

postCPB 282+ 41 32.1% 44%+ 202+ 36

ICU 380 32 332+ 37 310+ 28
Plt( x 103/m3)

control 2320683 28051166 23141726

postCPB 109.7£41.4 147.4£56.0%+ 101.5£40.1

ICU 121.31+435 151.8 £50.3%+ 109.7146.7
PTT(sec)

control 257t 56 268 45 284+ 99

postCPB 323% 91 458+ 10.4%+ 278t 13

ICU 265+ 30 33.1% 6.0%+ 267t 4.1

HCT : hematocrit,
Group I : Aprotinin
Group I : Aprotinin + ANH
Group I : Control

PLT : platelet,

PTT : partial thromboplastin time

* P<0.05 compared with Group II, + P<0.05 compared with Group 1

(Table 5)(Fig. 4).

8) su¥

% J¥79 $£¥FL group M(4.1+35 units)el
A group I (2.1%29units)® grop O (1.1%1.1units)
d uldted oujA Bow NMYFHFe Fo
F oAl group M(5.0+4.0units)l A group I(1.7%
3.6 units)®} group M(0.8+1.7units)ol H]3te] 9)w]g)
A @ tcH(Table 5)(Fig. 5)(Fig. 6).

o &

HAAegFde oAz P W Eol ol
gt 4 Adsges Mg FAd EHyE:
¥4 8 (surface contact activation)ol] <l& Xg#H <l
27 843 =AM karllikrein ¢ #4427 F719
o prekallikrein ¥ kallikrein® 9 #7} Z A= =4
ol HAFEF AYUY9 HUdoz zRIAE
3l 2 kallikrein® t}% 39 ¥ 7 (polymorphonuclear
granulocyte)& A338}c] elastase® ¥H A7 ?

Blood loss

% dFA283 9 alternative pathwayel 2% »3)
A7t @A Sled ol MM, ML eRRA,
kallkrein ¥ HAASS M2 WysA LEw
A ARY 2ed 3 29979 g8 2 Pa
& x29 B2e 2ANA A AF, AdeP
F 9 L AR5 2A, 2Y4 A, 2N

[mBlood Loss 12 O Blood Loss 24|

[~
800
800
700
600

500
400
300
200
100

0

Group |

Group Il Group Ul
Fig. 4. Blood loss
Group H, Group I, Group I o2 ¥
o] et
Blood loss 12! 12hars after arrival at ICU
Blood loss 24: 24hars after arrival at ICU
* P<0.05 Compared with Group 0,
+ P<0.05 compared with Group I
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Talbe 5. Amount of Blood Loss and Transfusion (MeantS.D.)

Group 1 Group 1 Group I
Blood loss(cc)
BL 12hr 3749+ 171.3* 182.0+90.8 597.3£321.1%+
BL 24hr 196.8+160.7 1154+80.0 22201374+
BL total 560.4 % 272.5% 282.0+98.6 819.31+428.0%+
T/F of RBC(unit)
In OR 1.3*x16 0708 2115+
In ICU 0717 04%0.8 2.023.0%+
Total 21x29 L1+1.1 4.1 £3.5%+
T/F of FFP(unit)
In OR 04+09 0.0x0.0 07%£1.2
In ICU 1.3x3.0 08*1.7 43+36%+
Total 1.7+£36 08t1.7 50%4.0%+
T/F: transfusion, FFP: fresh frozen plasma
Group I : Aprotinin
Group II : Aprotinin + ANH
Group II : Control
*.  P<0.05 compared with Group Ii, + P<0.05 compared with Group [
units Bin OR Oin iU units
5 [minor Dinicy]
5 4.5
4
4 E 3.5
3 3
2.5
2 2
1 1.?
0 0.5 I I
Group | Group Il Group Il 0 _—'
Group | Group Il Group Il
Fig. 5. Transfusion of packed red blood cells &%
Y £2¥FE Group [INM ThE FTol Fig. 6. Transfusion of fresh frozen plasma A4
Hl3 oo glAl wekeh 8% 5A%FE Group MelM & F &

Group I : Apro
Group I : Apro

tinin
tinin + ANH

Group I : Control

OR:! PostCPB preiod

ICU: Postop 1 day

* P<0.05 Compared with Group I

+ P<0.05 Compa

9 37, %9, WYTF 3453 L SUE FHsL

o] &8} ‘postperfusion syndrom’e 4A g 7]1H

of g Aoz sAHT

¢H dirwd Aogs@

2328 e g4 @

red with Group I

gl E}_.7.13)

4%

eER

R B EF R

TrE 29

o vl&) ojujd Al Btk

Group [ : Aprotinin

Group I : Aprotinin + ANH
Group I : Control

OR: PostCPB preiod

ICU: Postop 1 day

* P<0.05 Compared with Group II
+ P<0.05 Compared with Group [

A goh. & ¥4 gi23e 71AH &4, ¥y
4 92 o3 Fdde A 9y, giw
o] 4 (thrombocytopathy)& TFHH oz 2o 3}
29 ARA99 FAFY AL, a-granule HE 9
A3 9 daw 3o #AHE ADPYE collagen

—114—



— KERRIFFFIBA@AE S 2848 oW 1 9F 1995 —

of i WMo F4E B & A adax
A @ Fol e roller pumpel 28 HETF 37t
23 circuit HAMAA @A WAool gt
AdEdFo dojues nAAe @43t %7
9l & 3 548k (heparinization)& 3l 4 heparin&
antith- rombin M9 &#}E o L3NG A4
7lE WhE, olxtAl7t @AW kallikrein®l WA A A
QA C dAAAS] Wa Azl HIHL Hof
=&, kallikrein-kininAl ¥ W<l gxarjde] 9%

4 838 A3ANH? aprotinin® 1) heparin
of 9% &4 <lA(activator)®} 2 Al ¢l A (inhibitor)
Atole] ¥ ol AL AMAAY, 2) kallikrein
As 4 8 Xa Jd&4 AAsHE F7HA7, 3) A
%7] @73 (contact phase activation) L XEiH <A
d % d#x &HE ZAAA AEE FaAYE
obleH? 4) kininkallikreinA13 A3 complement
3a, thromboxane 82 ¥ ¥ elastased] &2 AA
N2 5) B =@ GA7 AR, Baw &3
o %8% membranebound glycoprotein receptor&
BEsE 7wl dedgsd 245gx gt
@A s ( Blood saving procedure)®] d@oz
A 3 AdgH de g4 A7r¥ES FEFYS
Zoled & d¥& sz o, MY 24-48AF
dAwe 10-15%7F Heg ™ Aejege] By o
#e ¢, 3 Zid dHAZ =& FA ReA
an.

24 A4d=u4d 993 M (acute normovolemic
hemodilution: ANH)€ ©h& WiEs o7tz
2248 og W AY 2 FUYNLE AY T
ge® ol AYT £4% ALATL(AE B
129 Ado] A&y 45% Hetolehd 450cc HET
£a0] U= whd, 25% HctZ B4 A " Z 9 250cc
AT A4 AA H),
w&xgoax &4z g % % d29e I
& 4 A= 3L 23 99 ANHE #3AFEF
Az kel #A WAL AHF ¥ AU Fdoly
ZAgAoz YHAE AL T@ch. ANHFAE
kst Aeld BAge]l dojuA ded ¢4 ¥
o & (rheology)d 0.2 ¥WHs/t ou2 vAEgol
AAEY, g4y es Fade w2 dHFESL L

membrane oxygenator©l

Fyas gasHA Han 447 %34 (ventricular
function curve)e] & o2 o|lE3tA 1= Hcto
20-25%2 "ol A =Ha, AuEFole] 16-509%71 A
F7tectn rasa ok ol Ve ¥so
o=, Holdle HMLZRE daFFol F7isA
2-3DPG7} F7hs ol dzde el $502 ofF
A Hng 4% 2Ho2RE A2 Azt w4
goh. Aol ostd, Ak FE-22A9 A4HFHY
o] ARE 3 A, A%, HF EE 79 %3
AazE Het 20%7t4 Ads doen AL of
Eg 20%7h A dFEAUY ZiEe Aoz HAAU
' Gross®) MY HEF AN 3478 A4
oo desired Hetg 30% 2 38t disll 1-3unit(s) S

Ho - Hf
V = EBV X ——
Hav
V ; The volume to be removed Ho : The initial Het
Hf : The desired Het

EBV | The estimated blood vol E male T0cc/kg
female 65cc/kg  Hab + The averge Het

HEE 5 AA. £ oxAE 2Y AL o1
FE AF FEFEE AJIEZ initial Hetg sHAFE
b Bdd ¢33 E7 dFHUS 42 Faigoed,
Hnygtel gl A, HAFAAEHAE At
= A RE &HoA Aedae Asdtdn. Aol
W daAzAE Z249(09% normal saline)d
£ A 4y F 3, colloidgE £ F$v L1E A
gatgon ¥z §Xd FdsdA oo =d
E oluAE ASddd. AYYel UM citrated
bag(ACD %% CPD)& ol&& AU @A sndsty
Aogoz e i ol ed” B AFdAME
ARE AHgsgen, oud APoA FHG ol &3
o] A FE2AINAL FA7E ol &dd £oz HE
HQ9e o ¥Hgzme] FAYE UARSE=Z sucker
controller& ol &34 AP &z HYFo2ZH o
FAE 2 ¢ AU

AEde Z7 & 22 ¢ HEFL ANHY &
% grez 1 ded, F4F FAH Age 9A
g B dFolA AAz ool BAE Yo BEE
Ao Qldd Aoz Hol, HEYP A A R
A4 59y 72 HAE A kA 3838
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58 + e EAs 4d€Ed £ #71A @dez
FEHIT e AL BT UAY 8404 H2HY
€ fFEAd F dde AAd, B3e] 93¥ Het

2 Y &Y FA ¥ AAE
Zzeste o2 Holglow, @ty HAW 3P
(left anterior descending artery) 779 50%7} %3
AE AE BE HviEadEE 0% FAAAL
oz ¥ & dFoNE 2E dctEazEg
30%2 dEHo2 Asidon, ANHol Q3 #4454
HAgAdA Mg de] JAE T8 FHEday
A2#YPe] 1YL UUrh

A egFos A7te-dR®nt olysz Hoj&gd 5
% ¥ (external hemoconcentration)& 48902 Fu 7%
%ol =2} automated cell scavenger& Al83171% 3
Aed &3] cell savor2 Y o|AL o]
AFBE2(ARFE o 209+9) 15-2unit o]/Fe] &Y
o] dAHE Ao FAYel gle Ao Ky
T Ak ugo] glojMe] EAR ofvz MHAA
(washing process)ol ] €227t AAHe] SaH ol
E 2% & gleng AL . gadol ¥A A}
£F & FolA K3 Ro| ANHO Hl3le & @Ho]
#2 ZEt? A4 PPURE aprotinin® ANHE A}
€% groupl Xl ANH? ALg38AY St AL ¢
groupel 43t} Hetol nIdA F7is L, of
29 aprotinin®l 8§ #F&xAAGE=RE TF
oz FHa Fv, & dFoNE d2857 O
AA AMeege] BaF 2 FFNaAdA 12409
of gulAA F7td AL E UgEd ol FUEAE
ge d7vtEd A AXHF 4E&E BRoAgFn
1991'd Blauhut&ol d7el 9o&d dordfols o
7} g1l ey, % thromboxane ¥ %7} aprotinin ol
A @A e Aog nFo| aprotinino] Ml &
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