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HHBIRICT T d = v e B ETH L E - THNBRMABRAZON B, FOBFRBESM TR, TEaEE
B, HEELEE - TRV, BWRRIL S CIRERNIIECE - T, 77eF= vORMERIEF LML, 7 7rs=
VOEERGE, BEELRE Lie. SEORRA 28BFLH, ABCHT, 770t = e G EAMEEY T CRES
OELEWE L. 18 (TH) B, 77 =5 = v OEINBREIA O SHEHE, BABRIREE~ORS R & OEAERED
FARBEO TN TeTo . [ (TH 1T 7 F = v ORNBRIIE~OR Y, B a2y, hoER
BlATORMIRA~NOR G2 ErE Lz, MR (TH) 27 70 ¥ = v OSSEENOBIRN~DOR L1 L 06 S8t 77
W, BAMERFEEEA OB SR EME Lic. VB (TH) 127 7 rs= v RE Uith ot R [ BE [ BOBCRESET
Edied, [HEIROMCENERT, SABRBCEERENRDAL. ZOERERN L, SAERITO7 YudF=y
DHIRAR SFIRERCIBEL S L e ERR I N, U LEORRY 5 CRBIRA T S ARSHC I OB SR, B55%
T7rF=vihksl, HOBSHRERABONBHERN L. ik, HECHRnETLRER, BEROEEY
PE LM B OB R RE Lic, IFRHInE, K% 6HommnE, ARmE, “WFThi7 e = vRRAEERC T
ot M/MREL BEWILRERE, Fe e v e VEBHE, BB e v RIS REVER, 7470 ¥ VR, b e
vEV-7 vt e e ITEEERERMICERRL, 77052 ViZIVME, BERCEEELYEXTVWiWEEL bh
. BABIRTF, @, 7RI VA VR E R R T e VENEBRBMEELD, TIAIV—a2TFAI VYL v
2R, 74TV T4 TV = BREY, D-F A — 3T T e F s vETHEBRICEBE L ot LD, it
FERCL D BEERITET B E00b5T, 77 e = VETRESRINH IR, ZhABRERDICETDVTLS &

fEsm L.
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BABEREAOBELETIE, ~ ) vEESELTVWBIZ
v b HSHBEER T ER PN BN MR ERE S b, BB R
PITHE L, NF¥ S MR (Disseminated intravascular
coagulation, DIC) LD IMA RS Hh, HEOCHMENE
1B Tk LCBIER Kk O B E 4 R R E A
ThHAT7 FrF=v (Trasylol®, Bayer, Leverkusen, Germa-
W) R KERS L, HOBEAOSHRELEBTOAHEERH BT,
L, 77 es = vOHOERS OBFC OV TRE. DR
RRB O wEREM—ShTH 5T, BETRPhT 58,
B, B5 B L SRR B D TEB MR OB
REACLBHRRT, 7 e = v REAERE T,
BERL SO ERRSBORE Y RN, BRICHEEFICH
OBt L, 2Ol mMBRIBRELHER L, fibig, £
WCRER, MBEROELEREL, HhERIEFOREY
Btz

HEELUFHE

| . RBRHFR

1. &g

{AE 15~35Kg OMREORBA R28EX AV 4B HT, B
2 BEIDEMER LTV BEROBE(LEREL, 7 Fa+=
VOREEL DO EHE RS ERRE L.

2. SR

~oXY) v YDA (K - ~o%Y U heparin sodium N E
Nobo. Nordics A/S # i Copenhagen, Denmark) 200IU
(international units)/Kg ZEMRACEA L, 100IU/Kg % 4t
BRARBCEAL, SABRELHB L, ARBRD
100IU/Ke/RECiBINEE S Lz, 1 B (7 B TIREAHEREST
1z 30,000KIU (kallikrein inactivator units)/Kg @7 7w = v
#3043 H i CAEE L, 15,000 5 KIU/Kg 24/ B EFEEK

Abbreviations : ACT, activated clotting time; APTT, activated partial thromboplastin time; ATI,
antithrombin Il ; CPB, cardiopulmonary bypass ; DIC, disseminated intravascular coagulation ; ELISA, enzyme
linked immunosorbent assay ; FDP, fibrin/fibrinogen degradation products ; FPA, fibrinopeptide A ; FPB,
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CEAL, hoEAEETPE 7,500KIU/Ke/Be % #6E S M IE
Lte. 18 (78 TREENMBRBBHOT 7eF=VvEALE
B L, 30,000KIU/Kg #AIMERFEBCIEA L, Rt 1
I 7,500KIU/Ke/B5 b 477 -7z, T8 (7 B) CidESHERAIE
WADEALXTREDLT, SABRWOBRA~NDEA
30,000KIU/Kg & ##E S#eiE 7,500KIU/K g /R fTic 7.
VB (TH Cizavr—nELT7 ¥ = vOEARTTI
bl ots (Fl) ADLMEBIZERGE - —~5-Fv S
(Sarns model 5000, Sarns Inc. Ann Arbor, XKE) 12, INBRE&
W8 A T (William Harvey Blood Oxygenator HI1300,
Bentley, Santa Ana, X&) & /R A TOMERE (IRKERAD
B, RTER TERRSH, W5 2HE5 Lic. BAERKRT
Bz~ ) VI SEORB T R v (B e g T v [V
&, protaminesulfate, &K - B, K - XK THML.

3. MIEHEHEB IV HE

BEBAE O M F MR, 7 7 o5 = VEBIRPIEAR,
~RY B, BHARBIGER, 600%, BABERKT ~
Ry v fE M (b5 E R[S (activated clotting time,

ACT), 7= } v v E VB L ONEHEES P r v R 75 %
F BRI MZE L.

1. EREREOBFEE

1. X% .

RBIRE B EEZ 25PN T B EBIR A AW T T e F =
vEEE LI (7T eF = V), ARERARDOFEMETI o0
BHIE Lic CHREE). ATLDMEBRENSH=—F RV
(Sarns 5000, Sarns Inc.) W ABALOHERE (SRAZERA
IOMRBRBR TEMIELERNSHT), V¥-—r"—-%vy
(BMR-1500, Bentley), [ & A I.Jii (Sarns Membraneous
Oxygenator Model 16310, Sarns Inc.), IfI#K 7 4 /v % — (JMS
LH-A40, Sarns Inc.) 24 /A Lic. ERIINEBEILL2EH» 511
B, FI859.TH, 77 e F = VB3R HT6RR, F359. 45
THRECZIT L, HARKRSFERSEE2IE, K46, 77
mF=vEIXBME200, 2% ATHEBCER L, - (R
2).

2. EHBGE

7rrF=vokbskE UCIEAERFEEK I 30,000

Table 1. Aprotinin dosage regimen for dogs

Before ECC During ECC ECC priming
intravenous intravenous volume
Group 1 30000KIU/Kg 7500KIU/KG/h 15000KIU/Kg
Group I —_— 7500KIU/KG/h 30000KIU/Kg
Group Il 30000KIU/Kg T500KIU/KG/h —_—
Group V _— —_—
Table 2. Patients and operation data
Control group  Aprotinin group
n=25 n=25
Age 59.7+9.8 59.4+10.4
Sex M/F 21/4 20/5
Operation time (min) 29877 288+58
ECC time (min) 109+31 119+28
Aorta clamp time (min) 5217 58421
Numbers of grafts 2.4+0.8 2.9%£0.9

Aprotinin dose regimen and time of biood sampling

Biood Biood Blood Blood Blood Biood Blood Biood  Blood Blood
sampling sampling sampling sampling sampling sampling sampling sampling sampling sampling
1 2 3 4 5 6 7 8 9 10
Y ‘Y Y Y Y I PV Y Y PV
-4 Operation > OS.I POSt Pos1 OST[

H : ti i tion ati
i lmaExtra corporeal circulation w1 : opemron opesrﬁron OpT;'ro opg;fhron
Heparine |} n Protamin
T 7500KILKgM DN |
‘Aprotinin 30000KIUAKg
in ECC priming volume

Fig. 1.

Aprotinin dosage regimen for clinical study and time of blood sampling.

fibrinopeptide B 815-42; IU, international unit ; KIU, kallikrein inactivator unit; Op, operation; PIC, plasmain
a, plasmin inhibitor complex; PT, prothrombin time; RIA, radio immuno assay; TAT, thrombin

antithrombinll complex
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KIU/Kg AL, @SRRI L D& T T 7,500KIU/
Kg ##MafE L, SAERBATTOBIRE 51278 b7eh -
- (K1),

3. MEHEA

FRENDEGITH S, Mg HmER X OMMELYRE L
fo. 05 BEARIGET O TR EM LTI, BE
%, BEROEELUE L. TichbRMBawGeT, ~ ) v
B 5B AESERBIAET, RABIRBIAE SN EIREG 1’
#, BAMERRTERM, 7r & 3 v, FHET 1R
#%, GEEREE, 128, BIUURMBCEROY TV (K
1), mEaZRE, m/RE, EERCEERN, e te v e v
B, BHLEY b v R TS AF VR, 74070/ -9y
B, 747V V/7 47V = EEY, D-K4<—, T
vFrae eV, a2-7FAIv{verri—, Friq
vC, teVYEY—T7VvFravEvIBEARBIO ST A3
V—a 2T SRIVA Ve EX —EABENE LR, ¥T7 S
RF=VETRT7 4 7V /RTEL T ABIOT7 4 7Y
724 F BB 1542 #JE LY. ZHASDEERI D7 T rsr=
v O AIE DB 2 8E L.

0. WEHE

1. Mg
frptim By — CHimE, RoHOEOEHE L. £
itk H MBI 6 BFfE o M v — vHMmEE L.

2. Wi E

B AR AERC B L R E R R S, i
WERCAT e > T BER MRS L O EFE N A RMmmE s L,
BTRU. 7oA LeHBETEm SR L.

3. MBRE (~E2s/r e VE)

YT VA MNES Y ETRHE L.

4. MRS

H—=T T4y VETHELE.

5. EM(LEEEREE (ACT)

EHECEFENE AR REBEEE 2R LT h, 2B
B, Aww o e, JBHECES e v RS S A F VG
BT A RAIEE TH 5" Haemocrone Coagulation Timer
Model 800 (International Technidyne Corporation, Metuchen,
KE) ZAGAIE L.

6. IEMILH S b u v RSS2 F VRN (activated partial
thromboplastine time, APTT)

TR RBEETEYE 2 BANCIHET 2 BESEH Th 52,
B % %8 T2 512 Coagulation monitor (Ciba Corning,
Philadelphia, @) % B\VBIE L. BRI TI23.8% 7
VBB FMEZER B L OBELSBL, L
T+ B OPISE & BYEREER L b OWELHEM L
B, (LA v o v AR IR F CORBRRIE LRd .

T. 7m b mve VR (prothrombin time, PT)

EHALRS b e v BT I A5 VERI L IR, X1, &
X1, 8K, #UEF, vV 2 b1y, BhFr=r -4
YOEBZER TR ST, SEREETE 2 G AH0C T
THO2REHE TH 2. BRIz, 512 Coagulation
monitor & AWVJIE Lz, ERIKIFIZETIE, H 52 Ld3TCT
B L B I IR ORI b » VRS T A VRN
& Eer vy aRMABEL L 8 VAT S 27 VEERIER
BICEE ¥ TORMARIE LRk,

8. 747V —FUE

747 vORRBETHHY. HRmEC = v e v R
R747YVvrmy b OERBEYHET S L0 kTR
oo ot ) v BT, MROT7 vF by v T O—HA
NNV EREEEEDRZEICED, e vy EORIEH R
TET DI DWEEN R BEEBEY RTZLnH5. Ll
S ENRIEME OME BTl » e®,

9. 747V /7 47V —FUHBREY (ibrin/
fibrinogen degradation products, FDP)

BRI - THELR7s 7V v BERIRT 470 7 =5 vpd
TIAIVELIDGMENRTEDORTH ), BERITERE
TN BRMEH TSR I V(T T e = v B E LT
B), Blkrrvya, FrYEVEBEEYINL, ELCBRE S
T4 T VVERNRE, 74 7) S RO EEY Lo
B 77y 7 AREETRDL.

10, D=&A =—

74 7YV REMCERMCEIGL, 74 7Y 2 — v
MEDIRB LIgW?, B o— VB THELESF o 7 A
WX ABEEIC L D E L.

1. 7vF Frv VI (antithrombin I, ATI)

AR VOFBRESROKBIRT v b e v E VIS b,
Z OEECHRE RO TTHENEE Z b DIC & 7025, gk miic &
B~ vENLZ, RETOTNTCOT7vF i evEv %
ARY VEREREIE, ThI—EBEEO e v E VRN~
AV =T vFtrYEVvIHEEAL D b v vRRES
fbxeicth, b o v vIRBRIRREEEAREBRYNLBE
FRVEVORYAETAILEINT i vEVIEY
HELI.

12 ay 7SR vAfveEgr— 752 vE)

A 7TFAI VAV e R - MR ORE LM O 75 &
IVHETHL. BROBEAFAT IvENLa2—<2®
7e7 ) VoA RRL, RESREEYIN: —ESEFHED
TITAIVEMAE. a, FFRI VA VR E R b
TIZAI VD= RNTS. BETATI A vORBIZLY
FROAREBIROTOLSYPEC L a, 52§ vl v
EE—DEYRDIIENTESL., 7FuF=vEidut, 7
TRFm VI TIT A VLHE IR AT a, TRV
AVeERX—DHZDELLTERDLATMPOHT T2 3 v
Ex g+

14, trevev—7vFravey N#EAK (thrombin
antithrombin I complex, TAT)

BERCERICE - TE LI Wi e b r v e v, 7 v
FrrvEvIZI VHERhMENDD b e v i EEEN
ETHZLIRETHD. X TruveEvy—FvF ey
EVIEAGEZAETAZ LD, U e v v
BICHIAZ ENTED, ZTORD I avEY—F v tevy
YIEAEHEIRERO AEYEERMLCWDLELLA
5P, BRESAREENEYE (Enzyme linked immunosorbe-
nt assay, ELISA) i X b lE L1z,

15. 79A3v—a, 7523 vfveEEr—EEE
(plasmin a, plasmin inhibitor complex, PIC)

BERDFETHLETFTAI VA v X — (ERLTS A
3N, TFAI UL ve ER 12 kI FRE
Mo, EDOLDTIA I VEYEENETSZ LXTHETH
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5. FITCTFFAIV—a,7FRIVAVELE 2 —EEHR
BEROITEYEERL T2 LELZONDY. BRMMCE
FEBHGBEMEEIHEHM T T A ¢ vHilEE DR eR ) =F v
VE-RE ARG T REAREBY N 2AKE S SHE
L.

16. 747V 724 F A (fibrinopeptide A, FPA)

747V _F a4 F BB 15-42 (fibrinopeptide BB 15-42,
FPB)

Sec
200
7

120+

80 -

40

FEVEVORIBIZED 7 4 7Y ) =K un bR L Th
BRAZL KNI 4 TV I/ RFELF A THY, 7523y
N7 47V VEDBLTETRIDONT7 4 7TV /T rqy
BB 15-42 Th5. MHEXMETHZ L X HBRER, HER
DOThBEITH T BB EHDEIENTES. Tichy
T4 7V IRT 2L A RBERY, 747V Ty
BB 15-42 13 BROEWILOIBERE L 70 5. RS ®RATRE
e RIERE (Radio immuno assay, RIA) CHIE L1-.

ACT

*

'
Control

T
Aprotinin

Fig. 2. Activated clotting time change by aprotinin (n=14). *%p<0.05

Sec

120

40

APTT

*

0 T
Control

L
Aprotinin

Fig. 3. Activated partial thromboplastin time change by aprotinin in Group I and Group II (n=14). *%p<0.01
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PT
Sec
10+
8-
6
4=
2 -
0 1 T
Control Aprotinin
Fig. 4. prothrombin time change by aprotinin in Group| and Group I (n=14).
ACT
Sec
2200
- @ Group |
20004 T O=====0Q Group ||
T A————A Group lll
1800 [ e -4 Group IV
1600
14004 - + T
1200 P \\":-
: =
1000 ‘\“‘kq
N “‘--&v
\q
800 o
| ]*
600 ] \ J
’ [~
e
400 4 ) l
2004 -
ECC -
0

¥ L4 T L] v L §
Control Aprotinin Heparin 30min 60min After ECC Protamine
Fig.5. Activated clotting time before and during CPB. Closed circle Group 1 (n=7). Open circle Group I (n=T7). Closed
triangle Group Il (n=7). Open triangle Group N (n=7). % p<0.05 compare Group II with Group | and Group I.
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V. HEHE YALRBERINILT 7o F = VB E X > TIT.4£19.6Mh s
BOIHBI TN CFHELEERE TR L. WEHE 1705124 A ~EFIC (p<0.05) FEE L7z (K 2). Ei{bgs
1T Wilcoxon BBE 3 & U Kruscal-Wallis BEX L TRE L, FRVYRTSRAFVERIZT e v S L 5 T103.44+
R p<0.05%EZEEDH D & LTHE L. 24.585:5129.3+11. 3 ~EFEI (p<0,05) FEHE L1 (K 3).

Zabr v VRREZT 7 e = v 5 R38.3440. 378 T,

A & B EHITR.55E1. 218 LB Lish o7 (R 4). ~0) vigs
1. BRI BT CEE LR ERREIZ500 8z Ty, T, 1,V
EABERINC 7 e F= v E L | B IO NBETIXE BT~ v 56055 X b ACT 230080 % F [E 5 5 f5
N | * |
1400 A
— %
1200
1000
800
B During Op.
600 4 Post Op.
400
200
0- /

Control Aprotinin
Fig. 6. Blood loss during operation and 6 hr post operation (n=25). Black colums during operation. Hatched colums 6 hr during
operation. Hatched colums 6 hr post operation. %p<0.01.

| * |
Units

12

10

H Blood Transfusion

K1 Fresh Conservative Blood

-
Control . Aprotinin
Fig.7. Total blood transfusion and fresh blood transfusin (n==25). ‘Black colums total blood transfusion. Hatched colums fresh
conservative blood transfusion. %p<0.01. : :

0-




7 7 > = U RSHERO K75 b OV ERPRIOBFS 23

Aphhle. EAERBOFE(CRBREZIRCT I, 15
KHRTEEEMETH -1 (p<0.05). HABRETHT 7
nF= v EEHIERELL, ~% v g LB LR ERE
fELizE A, [HHE205.6019.6%, 0 F#12210.3432.2
#, DEE303.6£87.2F), NVH¥2238.6139.TWTH D, IFE
1B, [BCEXTHECRETH - (p<0.05) (K5).

1. BREREOBTR

HBHET T rF= ORI FWRM, #4518 R KRR
M, KREIRIENTRERY, 4 AR HEETRh - (FE2).

LT VIZHT AL T VAF—ERERRET Lk
FEFIE e h » o,

1. HmE

W M S BE 866ml, 7 7= F= VB 449ml. #HHE 6
RO Fr—vXboHmEiluRBE 39Tml, 7 vF= 8
215ml EWFRABFBEBET P rr= v R DI o1, RIEG
DHMEXR5E77rs=vBThbHmLERMZ
660ml CTXIBBED 2030ml XK E L TEY, & CKEHME
I TECHRAAE N o7, FRENMERKT L HFHK

Hemoglobin

g/d!

e

O~———>0 Control

&—————e Aprotinin

Smin 60 min

T L T L]
Control Heparin ECC ECC ECC
120min

T | 1 L § 1
Protamine Post Op Post Op Post Op Post Op

1hr 6hr 12hr 24hr

Closed circles

Fig. 8. Hemoglobin blood concentration before, during, and after operation. Open circles control group (n=15).
aprotinin group (n=15).
Platelets
10 %3/m1

300 -y
o———0 Control
&~ e Aprotinin

200

100

0

Smin 60min

Fig. 9.
aprotinin group (n=15).

¥ T 1 T | |
Control Heparin ECC ECC ECC
120min

Piatelet blood concentration before, during, and after operation.

T T T 1 T
Protamine Post Op Post Op Post Op Post Op

1hr 6hr 12hr 24hr

Open circles control group (n=15). Closed circles
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T ¥ COREIIRERYS, T rF = VBTG EERES
Bots. SHREMBECHHEBEOEGEEZ bR (K
6). FRTEHREIREEBRMAM L DOHMITHBETIZIZEALL
LPITEMRTEETRARON —EHMA S h - D
L, 77 5= vBETRIBEALHMORE NIt 7.

2. B

BB BT 4B, 77 e = UH38EAMLLT TR
F = VEREBIORE I k. R FREE RN NRET

126 P54 8L (R TFH2.3BM) BE LR, 77 rs
= VERKBRA AL~ v v ¥ v 2 (intra-aortic balloon
pumping, IABP) R Lz 181D 1 BAL (24 T¥H0. 045
L) O/EEEF ST (KT).

3. mBEFRE

MEFEITEEE b EAMERPIFROBETHEAOT B,
BAERBIAECEE L. ¥ 2Wd, Y E URER
BERERh o (K8).

ACT
Sec
2000+
* O=———0 Control
¢———a Aprotinin

1500 =
1000 ~
500 -

g 3

X - x X

0 T T T T T T T T T T

Control Heparin ECC ECC ECC  Protamine Post Op Post Op Post Op Post Op
5min 60min  120min 1hr 6hr 12hr 24hr

Fig.10. Activated clotting time before, during, and after operation. Open circles control group (n=15).
Y p<0.05 between control group and aprotinin group.

group (n=15).

Closed circles aprotinin

APTT

Sec

809

60~

40+ '

20 o0 Control

o———9 Aprotinin
0 L Ll 1 1 T T L L ¥ )
Control Heparin ECC ECC ECC Protamine Post Op Post Op Post Op Post Op
Smin 60min  120min . thr 6hr 12hr 24hr

Fig.11.
circles aprotinin group (n=15).

Activated partial thromboplastin time before, during, and after operation.

Open circles control group (n=15). Closed
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4. I/MRE

MmARBETE & S ENERFIFROBE TR T 5 2
ABRBIIRECEE Lz, ik, WL E CHEERCE
EicEich o7 (K 99.

5. fEME(LEERE (ACT)

B LRERAIEA BRI 7 s VB CTASKE
hofe. FleF e g 3 vhRETREELEIZED SRk -
1z (10).

6. THLES P = v RT 527 VR

245

ERILES b m v £75 A+ VISBIRSIMERP R &
EPITHNEEEE B TERE LTV 22, Frx s vihfikx
DRECER LTV » 7. SAMBRBICIIPR7 T rs= Vit
WD o MR, HER R UERER e - (1), %7
SHRBE O P ITHTEE 6 BFR, 12RRICERE TS LORE LA,
TRRTrZIVIAS Y FRIBHDEEbR, FhiZOh
HNEAENT 2 S OR 4 FIRSHIcN7 P rF = VBT
Bofe. TRALOHMIIZT v 2 3 vOBMEEREHTD -
7z,

PT

Sec

30+
O~——0 Control
————a Aprotinin

20 ~

10

0 T Y

T T
Control Heparin ECC ECC

1 ! T ] T 1
ECC Protamine Post Op Post Op Post Op Post Op
Smin 60min  120min

thr 6hr 12hr 24hr

Fig.12. Prothrombin time before, during, and after operation. Open circles control group (n=15). Closed circles aprotinin group

(n=15).

Fibrinogen

mg/dl
400+

3004

2004

100+

O~——0 Control

&~m—s Aprotinin

] 1 ) 1 1
Contro! Heparin ECC ECC ECC
5min 60min  120min

L ¥ T T |
Protamine Post Op Post Op Post Op Post Op
thr

6hr 12hr 24hr

Fig.13. Fibrinogen plasma concentration before, during, and after operation. Open circles control group (n=15). Closed circles

aprotinin group (n=15).
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7. Fetave R

Za ey vERREAERPIIHREL S 2 TRERE
REL TR R & I VBB L D RECERL T » k.
¥ 24k, WEY R UARECEE» - (K12).

8. 747V —5VE

747V = vERIANE SBAERPIFROPE TR
ATHR, BABRRIRECEE L. ¥R, HErd
UTBERIC 2 7e s » 7 (H13).

9. 747 ‘//747”)/-—0‘“'/53‘?#%%

T4 TVV]T 4 T =5 B RERI R REETREAR
B L higmL, MR 6REE TRETH LA, 77rs=
VRTREOEIMELTe L, BAMERREBI200HE L DKk e
B TRBRCH LABCEETH -7 (K14).

10. D- &4 =—

D-#4 =— LBECRENMERP L 0EML, WK 68
B CEETH-Tb, 77eF=vRBTRETOHEMI R

FDP
ugfml
o0 Control
40— o——— Aprotinin * *
*
w.—
20-
10+
0 Lad 1 T T T § ¥ L] T T
‘Contral Heparin ECC ECC ECC Protamine Post Op Post Op Post Op Post Op
Smin 60min  120min 1hr 6hr 12hr 24 hr

Fig.14. Fibrin degradation products plasma concentration before, during, and after operation. Open circles control group (n=15).
Closed circles aprotining group (n=15). %kp<0.01, % p<0.05 between control group and aprotinin group.

D-Dimer
nglmi
35-‘ *
T OO Control
30 #—————0 Aprotinin
25
% *
20
15 *
10
5-
E
0 I T T T T T T T T T
Control Heparin ECC ECC ECC Protamine Post Op Post Op Post Op Post Op
S5min 60min 120 mim thr 6hr 12hr 24hr

Fig.15. D-Dimer plasma concentration before, during, and after operation.
aprotinin group (n=15). *%p<0.0l. % p<0.05 between control group and aprotinin group.

Open circles control group (n=15).

Closed circles




7 7w = VESHER O EB T 5 O BRI

¢, AMBIRBAIAI200H L IR 6 BFRE THEOEE AR
L, BIEZ7 47V Y/ 7470 =7 v REY L REOEL
#R LT (K15).

1. 7vFtrvEVI

7vF by eV IEHEEE SEAMERTIIFROBE TH
ptaH, BAERRIAECEE LA, Fifit, HiEvE
CRBERCERREITA DRI 51 (K16).

12, @, 75 A3 VA Ve R —
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Fig.16. Antithrombin Il plasma concentration before, during, and after operation. Open circles control group (n=15). Closed
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Experimental Study and Clinical Study about the Effect of Aprotinin on Reduction of Blood Loss during
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Abstract

It is reported that high-dose aprotinin can reduce blood loss during extracorporeal circulation (ECC). But the mechanism
of the effect of aprotinin is still unclear. In addition, optimum timing of administration as well as the dosage of this drug has
not yet been determined. Experimental and clinical studies were attempted to clarify these unresolved problems regarding
aprotinin. Changes of the parameters concerning coagulation sytem were observed through various methods of administra-
tion of aprotinin during ECC. Experimental studies were done using 28 mongrel dogs which were divided into 4 groups (7
dogs in each groups). In Group I, aprotinin, given intravenously before initiation of ECC, was mixed with the priming vol-
ume of ECC and given by continuous drip infusion during ECC. In Group I, aprotinin was mixed with the priming volume
of ECC and given intravenously by continuous drip infusion during ECC, without infusing aprotinin before ECC. In Group
[, in which aprotinin was given before starting ECC and during ECC, without being mixed into the priming volume. In
Group IV, aprotinin was not given in any phase of the experiment. The results of these experimental studies, show that there
was no difference in the parameters of the coagulation system between group I and II, while there was a significant differ-
ence between group I and Il during and after operation. This suggests that intravenous administration of aprotinin before
initiation of ECC does not affect the coagulation system. Following these experimental results, the usage of aprotinin in clin-
ical study was done by the method applied in Group II. Aprotinin was administered for ECC in 25 patients who underwent
coronary bypass surgery (aprotinin group), and its blood loss reduction effect and hemostatic mechanism were compared
with the same numbers of patients undergoing the same operation without administration of aprotinin for ECC (control
group). Serial blood samples were collected during and after the operation in both groups of patients to examine various
parameters of the coagulation and fibrinloytic systems. The volume of blood loss during and 6 hours after operating, and the
volume of total blood transfusion were significantly lower in the aprotinin group. There was no difference between the two
groups in terms of platelet count, activated clotting time, activated partial thromboplastin time, prothrombin time, fibrinogen,
and thrombin-antithrombin Il complex level. On the contrary, the aprotinin group showed a significantly enhanced level of
 plasmin inhibitor and also a significantly reduced level of plasmin- «, plasmin inhibitor, fibrin/fibrinogen degradation
products, and D-dimer during ECC. From the result of the present study it is concluded that, although the coagulation system
is accelerated during ECC, the fibrinolytic system is suppressed by administration of aprotinin which finally resulted in
reduction of blood loss.



