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b KRB AR OEW 2 MBI 2ETCOoOFRMBMKBIARERH), KB O

EWEMBRBRLTI,rLEARA Y 72 EHE LT 5 ETORMBGREDER

W), LAy TE2ELELTHDLFENREZRT IS TOoORMB(EH)D

4 ESY LT, TR EThnoflEEmrHE&RT L E,

¥, LRy E2EFHLTHLEL, KRy 72EFEILET 5 FToO

Mz, KABRKERLE L L,

(1) & 4 48 & & B O i

FEBREAK, o= —Z2HEF L, #RAROOLTFALET=

X — B AATF—FTNrE2FAT B HEIC, ~2XY »100U/kgx & HE L 2, %

D%, BMBEEPHEZUBELTIBIZITFT 2, TL T, Hiltz = ;b

n—nrLlLienob, MAXBEREGEANBRITS - 7T72020. ThTho

F—F R E =y NEEXLE, FERECH 0O FEENOELDIT.

1- 00 A X 2T TR ==y v hEEEL -,

LDEETHOMBALT, DEEEHL, DERIXKBELHIFTERS L T,

LIEMEEST DS LA, DEBEADLFEDL LT S5 L 5L TLD

7 v bR L Z,

KR ALZLCCHBRABZR, XFERHROCT7T - 7Z2&HL TH = a

_26__



Fy vy bEEZFLEZ, BL V=2 —-LVEREBT S DI, KB KESK

BWEeBEBROPAMEBAHY O KB IRKIC, DERAS B OEHMTEXE5-07 4 1

yvRERWVWT, TEOZ NG REITY, =2 v MEEEL
E(ERT), 3 bR REKBEILELRERZEAT DI 2D, — &

DENRABFBRASEBIITWVW, =k v hiEiEELE,

® i A —VAOZANaBHBHEEOPFLICARERMAL TXBIARK

i1
K

g

PR L., T Y= —VvEFALEZ, THLI==2—VE., ¥F=

a2l v b2 EF L, ARLOBEELEOZNaEREOR L ZD
MlLieob, TR ERECELI =2 —VZ&Z#HALT Al K Bk & &

K#HERICEHZEE L2, BOLV=2 -V, F==2Fvy bZ2FA

Pl =2 -V EBRMY =2 — S BEBERRDRE E EE L., K&
fRB XTOCH - B RXKEROCT —T72RRDODEFETER VT 2MEB SR, B

B LA, XhE Bl RNT L RE, MEREELT

&
3
e
=
g

Wit ERRBLEATLELEZIT L, LELEITKEREKS

D, FRANaBEREETOFLICHRKBEHZHN AL, OB & FMmMD

—a—LVEBAREOMEZ o7 L0, 4CIKEHEE L 2 0 F 1k

A



BMErEALTLELZIT>Z(EES8), 5lEHERA BB H4C KT

mELZEZLHRERLZEALZ, LEIEKIZIEIYong# 2~ 3nl/kg, O

i R BB ICIXIGIK 3~ 6nl/ kg BE XA E L THWZ (XR1-3), O #F 1L

MBELUOLHEREROELRBIR ~OFERITE > T, LH»LMER

vwHash 52, LBEIHEREDL KA & L. kL 2 KB

7
Tﬁ

THBELE, LDHEREFERIN200Z%BBICEALCBER» 510~ 15nlH & &

FOH%., o=y bEBEFELEZKRKBIR., BT - B KEBRBB L OHF

ko7 —72BEREDT, TE2REABERCBTLEL, DET L

KT A RART v yar2EE, ODHEEZRIIBICEHEAHL TH» S ELIF

P E WL,

HRANIT, FEHRHBEOCLEAEREZEBMIIUBL, AN 2EH

LThERAOLOERFIIETCLERZRI LEDLbIZ, AERNEZBEL L

R

Xs5-07u2 Y vk E AW

b7
pi
%

HHE LR, TOH., A=E

[l
i
op

2TV, BB ZHEZLTCEREZ2TELKRELEZODLD TRS

[

EH T Lk, BABRBEBMIZ 160, KRBREWHBEMIZISH Tb o i,
HRBANI BTN EEMBERCLAMEI Y O E8 L EMICPHME L,
EERNEBEHLTLOENOABERI S TCAB LRI LEDS &, £EEX
WeEBBELER, BERBOAEPok, TOH% ., EEBEX5-07 1
U AR RAVIEBRRARAY., AREBLLTCEIRERRE2RCEBEL

_28_



B AR

i

b
-

5

7=

%

frF

"

ey

L

kA& B2 KT L, FAERKMBITISH . KB AREKRSRMRI

H o =,

BINoBR T EERHBMBOAEELXLRBCOBEAL, FEARNZEHL

W% s %8 chiEE®R3LAEDbIZ, RERZTBEL LN,

b Lok, TO®. AEERX-00 U R Z2HAHWIE

TW, BERE2WMLLLTZERE2TRE2CLRELZOLCHES Z R

s BWH BRI MIZSIS ., KRB IREBKBHITIIZO TDH - k.

B Nodtd I B IR Wi H B L K B R IF 2 17T » o A E WM H B 2> & Ml

FEHO LB MIcnE TRBMECOUBL, FERNZEHL TLE

WA B THmEERS LEobIZ., EEARN L CME KA LZE

BN, BHIAHALGNAEA»Pok, UHEAHBHKKT bre & AT oLEH»

3

LRy F27 57 bv&5-070Y 22 AnEERES TAEEL.

¥

Wh Ll TZERE2R2CBELEZOLEEAEZHKTLE, K4
ML 734 . KBV AR E B BF Bl i3 3450 T & » %o

BINoSIX M B IR E W BB I KB R IW 21T » 2 A = 5 H B » 5 M
ftEHOLEBMlecnEr TEBMIZOYBL., EENZTEHL TLE
W R ThHEERILEDOLIZ, EERNBE L OMHB RS ZHE
N, BERIPLENEIPoEL(EERY, BT be v RAL
bBER LAERNYy F27 5 7 b25-072Y vryriri2RARVWERKEHEST
I EEBELTOZEZER 22 BRELEODLILREEZRKTL

_29_



FHRMRACBRELE, BABFROLI =2 — LV ZBHREL

e

o A E R BMITIS . KB IREWHFMBMIXIISL TdhH - &,

MOk THIZ., DIBABOT A 2RI vvakBRELTKBRK
Sy 7 EBERL, by VP -V EHBLE, T HORXEMLE OT —
" EB D U oBABRE L, DREABABRBLALEE A0 EORE
Bz E S LA EHhEETHRLCZRPERE, DEXRXREL TV
T EBERLOCBEAOLY =2 —VvEREEFL, EHRECERBCHEZ

PO NaBERAEIBEER., BErBERLTCOLEORMY 2B &L

ME X, KREBWR v 72HBBRLEERA LY BEBLLEZ. K4

=
A

fy
(A
RF

o, HABRBRERICLXZ2MEBIT., EBEIISCTLU T2 3

B
3
.

7‘-’
- o

RABREFPOBEEFEFHFORAF LI TSRBAKET FPI v LAEZ.

HWKOBKB TRRBERELIY Y D2AEE, AIRKCIZe I F2HE

puii

e

DB,

2 F rEHMAPITTHE, BELEZ~2D O

\f

WS be &R F

BB, BB T

141

Y (lmng/keg)Z BB IZCEFHERANIZE S L T,

NRY o MEPBITon, il 2 I vvoBNWNMRESESEOSHETR

2, WHLIZ~3B, 2FRBEPIERET D> ET, HEHFMEHESZK



roTtmMB LAEABEZEY. REIF —TFTNLEEhE L THEBLBLEZ, BRA

BE—F A, EWABMEMECHEEST 5L O CABLMLMEAL,
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REITRHBZLCLECLEZR., TR USARTRBRFIIEEL L,
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R BFNol~4D 4Bl T 20 —BHPBIELHEHEANILEKEFOEFEES b

A, Th 2R3 LEOLEESTRARFRIBODOALTEC. TOHEBH
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5] O & 4 FF BB IXTI~990 T, £ 0 EHMEIT84.8410.4455 T H Y .

Kok HE W R R 28~350 T, O EHIMEIITI2.82.650 T dH o .,

LR MIEIRBRERBREMRE L SERBLETH o, Iili® 7 IEBE

bR MEW ETCOMBLIBARBDEII~200 TH YV, T 0 FHER
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SR MILT29~525 T, F O EHIMEIIT4L40.8 8.4 T H o &

(o]

LR ELHEREBROLERE
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XS BEBFEREL, 0.2 O A VT 53 v 7 4 NVE—(F)VE)TIHEB

E%

LTH»b, RELEABELOHAREFEL 2,

KB R Z EWH., KBREBEBECHALZBEREESH » 5. LE
EHEBEALES, S OHEAEXL.8~2.6nl/kgThH V. £ 0FH
BiX2.2x0.3nl/kgTH ok, 5lEHmM TR UCFHFEIIREEM» AT
HHLELHRERZEALER, SHHOERFEIX2.8~6.1nl/kgT
HYH., TOFEHMEIIXT4551.1nl/kgT h ok (R1-5).,. 8 bk, LHHE
MW KRB RE R S D MN205 % IK0.9~3.9nl/kgBMBEES L. & 0 F
Hix2.3x1.0nl/kgTdH ok, TOHRFOLELETRET., LEF
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\

vy = TCLHEBBABELREEEAR. TOEERBETHEL £,
EMH R HMBPHEABCALONESE ST, 298BBRY P 4 () F A
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4 vimg/kg HBER A KBS LE LA, EbETHEL 2,
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[
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YT 32.8nl/kgdh o 2, T OB EOANTHBEDTEITL. 2. AT HE

X 80nml, BB AFEIT27Tnll b P EKBER AEBEIIXIST1IT H o 2,

R B Nol, 3., 4. 5(SE H)DE ¥ F H & X 37.2~45.4nl/kgT d Y

T O EHMHEIT42.1 3. 2nl/kg T Hh o, ZTOHBAEOANTLTHERBHEIX

0.3~0.6d TH V. O EHEIXO0.520.1nf, NI EMHIT23.0~

40.0mlTdH Vv . F O L HMEI1135.8+7.4ml B B E B 1T 146nl. B B &K

£ E 11169~ 186nlT Hh YV . F O EHHE X 181.8x 7.4nl/kgT & » =
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T H - T,
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R L2z, MIHIEBIT 540 O HtfE 1L 41~ 48% T . & O F ¥ {EH i3 .
45.0£ 2. 7% TdH VD . BB 4 BREY T 22~30% T, T O F M.
25.5%3.0% ThH ok, KBREHH TIE19~30% T, T O FHERX

24.0+ 4.1% . W HBRY T 21~24% T . T O F H L 22.8+

=

1.1% . #%#H Tix22~37% ¢dH v, o EHMEIEZT28.325.8% T dH »
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=
=

b o, mMEBHFERICE - T SR LDLDET OSBRI T TT
20~30% DHtEZ R L., TOogIEETIHEREAET TN, & C°Ki
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EA BRI ITD2HEBY A 00Xk
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REARE R 2@ (1 . O), # B s H/BAEH1EH, EH1IEBHE L £,
1) R B #F & EOE
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WOkl B E A AMERRIAC AT LER, T »LE&EHSERY OR
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BHPIBT B FEYMETS51.4%0 5 68.1%D M ITH » T, LEBEBHREL
THBLEZ, L2rL., #HBINoLlTI ., BTHIK52.69H - 7% & 0 B,
KOEN AR E MT HIC 12 30.5%8 K 035.2%¢ . ALK T ESL L,
)M BESTEOE

Bk LR ERRKI-SECFRLE, MR T 256 © 8 ik o 8 %K
5 E . 318.6~619.9TorrT ., & @ F ¥ flf X 475.8+ 106.5Torr T &
D, MBS R Y TIN417.9~ 764.8Torr T, % O F ¥ i {X 552. 8=
130.0TorrT & o 7o KB R EMWH I TIL124.9~707.5Torr T,
O Y B {E 1k 454.5+ 189.5Torr, K& IR # W # 0 (n=4) T I 134.9~
752.2Torr T . & ® FE ¥ {11 497. 1+ 227. 4Torr, #% M 5 B B H T 1
56.3~ 441.0Torr T, % ® ¥ ¥ f 13 332.8% 140.3Torr. #% # TIX
259.4~ 664.6Torr T d ¥ . & © £ ¥ L 464.4% 166.9TorrT & - 7z,
R R4 (Bt R BINo2, 3, 4, 5)0 B R M B K/ EX . AT 7 8 R ¥
BITO KRB REB BRI, s L EHE L Twvwzan, g Nl T
BHABRRIC LT, BRODBIBIERTHECHH IV ETL T,
WAk Mm B RESERRI-GRARLZ, BTHICTBT 2 HIKMNEKETER
24.2~109.5Torr T, T O FE HEIL60.5+30.8TorrT H Y . HI B &
B TI23.4~74.8Torr T, £ ® FHHEIX42.6%x 18.5TorrT H o &,
KOBhAR GE W H I T IX20.8~ 40.2Torr T, T O E ¥ ME X 31.5+ 8.4

Torr. KX B AR % W #) 0 (n=4) TIX 22.0~44.0Torr T, % @® ¥ ¥ fE X
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30.5*= 8.6Torr, M BB H TIX24.6~45.4TorrT ., & © F ¥ X
32.4%+ 7.6Torr, %% # (n=4) TX 25.1~176.5Torr T d H . T © F ¥ &
i 42.8+19.9Torr T hHh o, MBI SsERXR., FABRICT L o T
BETLE#HBCEBETIBHAECH Y, EBEHZTELTHBL 2P, #
RpINol, 2T H KB REW B I, B ~0BRIBEREERNAR & &h
%5 30mmHgPl T @ HE XX A b 2,

S)RBEEH R E O E

B Ok M iR BV R ERKI-TR R LA, BTHITBIT 25560 @ & ikm
RE Y XS ER25.3~121.1TorrT . & O F ¥ HE 1X62.3%33.8TorrT
HY ., MEBMAYERY TIXL17.8~50.6TorrT ., T O F ¥ 1X36.2=%
10.8Torr T dH » o KB MREBY H I TIL21.4~50.4Torr T, & ® F
B 1k 37.4% 9.6Torr, K E AR E M H 0 (n=4) TX 25.4~38.9Torr T,
0 EHEIE35.0E5,.6Torr, ® ¥ o M B\ H TIL28.5~38.2TorrT |
T 0¥ HAEX33.55 3. 4Torr, & # (n=4) T X 29.9~ 146.7TorrT & V¥ .|
O FEWHEILE9.7T 43.9TorrT H o 7=, @Wﬂﬂﬁ@?ﬁ%%lﬂ?@\ ]
# T 25.35 B 121.1Torr L EH Z & 0ol B B JE < L L T W & A,
TABROMMB L EHbIETE/LLL T, R REWBPICITI5.0-5.68
E W®37.4x9.6Torre , EFMEES ST IHEMBMETH o, LML,
EABBRBIXBRT LEZ2#HIZIX, BE29.9~ 146.7Torr & EHl T & 0 #l

EAE AR BB L Z,
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Bk R BV RS ERRKI-BICA L 2, # # (n=3)D # Ik o K 8 U

A4S E L 25.6~55.4Torr T, F O ¥ H X 44. 1% 13.2TorrT H v |

A A Y il 24.6~75.5TorrT ., + O F B H I1X49.6+ 16.T7Torr

Th o, KREREKMI TIX26.7~67.0TorrT ., T ®© F B E X

48.6+ 13.1Torr, K B Ak i M # 0 (n=4) TIiX 47.6~54.4Torr T, £ ®

MM k50,2 2.5Torr, W o WBEH CHI36.6~52.0TorrT. T D

o fH X 44.5+ 5. 2Torr., % # (n=2) Tl 55.8% 60.7Torr T H YV . *

O W E L 58.3% 2.5Torr T dH o 7n, B AR RE Y X4 FE X845 MK

e
&
w

E R ZF o B B ME A 24.6~T75.5Torr e EH L T W2 R, #

the it RBEHLL., B SBBRGIZIT44.5 5. 2Torr e E H E & <

S
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KT 32HEMmMED o %k,
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B AR M B.E.WIR1-9KKF L %2, B # (n=3)D B R L B.E.}X -8.7~
-3.3TC., T O EHEX-5.2x2.5THhYV ., WIHHsB/EY TIX-3.8~
1.7T, T 0O L HEIX-1.62.5Tdh ok, KRBMWREUMBBI TIL-6.3
~6.2C, T OFEHMIIT-2.0x4.4, KB REUH P O (n=4)TF-4.2~
2.8TC ., T O EHMEIT-0.5£2.7, BEHABEHPPTCIE-5.2~1.1T ., %
DEHEIT-2.2+£2.2, B (n=2)T-11.5¢-2.7TTHYVY. TDOFH
i -7.124.4TCh o, BHARMB. E.XBMEBEAIK Y . IiCATH &
M T O EERKBL A DN K,
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# R MB.E.IXT®M1-10x " L &, 8 #) (n=3)D # Pk ML B.E. /& -8. 2~

2.1 T, = 0O EHIEIZT-4.4% 2.

0T, & O ELHWIEIIX-3.62.4T

T H YV . BIE 4 MEERE T -6.3~

H o T, KEVHRERKS I TIX-9.6~

6.1 T . * O ELHEIIX-2.95.2, KB IkREWH O (n=4)TIXx-7.8~

1.4, 0O EHHEIF-2.6£3.9, W MW/MRYP T -5.6~-0.27T,

0O EHHEE-2.8+1.8, % (n=1)TI-5.7TTH » 7, # Ik B.E.

b2t BRMEER R D » &

5)pH D % 1t

B Ok ML pHIZT M 1-1112 7 L 7=,

F O EHHEIFT.3320.12T H Y

F O EHMBEITT.41+0.12T dH »

T, T DO EHMHEIZXT.39£0.09,

7.50C ., = O FEHEIFXT.43=0.

o EHEIIZTT.42+0.05. % H

12 7.35%0.08TC % - 72, ® ik M@

mfERHoh ., BAFERF

#OPR oL pHIY ® 1-1212 ;R L %=,

O EHEIXT.3120.12T H YV |

0 EHMEIIFTT.30+0.13T H -

B, KBREFHCISLSRPEE SN

AT # (n=3)® & Jk M pHIX 7.16~ 7.457T |

AT E S R TILT7.28~7.62T .

oo KB AR EM B I TIXT7.26~7.50

KOEY AR E B H 0 (n=4) TIX7.34~

=

06, % & & B CTI1X7.35~7.487T .

(n=2)T X 7.27¢ 7.43T . * o £ B A

11

pHT X . Ht 2R 6l No3 D #i 8 & #% ¥ IT B

TR EEFRBCHERSEL TR,

i 3 (n=3)® & kR f pHIX 7.18~ 7.48°T .

B o B e ciET7.13~7.51T

o K ENIR EM M I TIXT7.17~7.43



T, O FEHMEEXT.300.09, KB REM P O (n=4) TILT.26~
7.53C ., T O FHEIFTT.360.10, B HBoMWEREH TIXT.26~7.377T,
O EHEIFT.31£0.04, B H (n=1)TXT7.200H ok, HKH4EREP
OFRMpHIT 7.3 & THBEBPVEZEL THB L TV,
(BEFERE OE

KB REHBH I, ANIRicHHELEzBREREOEFTHELZ., FE
B E L TRI-13E R Lz, MANT RAF100%EBFZMHERLAE. KBIAR
EE BB T 2BRERMEBERTERASH ©T33.3~142.6nl/kg/ninT H v |
DO EHEIX81.6x39.2nl/kg/minT H - %,
(IOOAN T W@ W &k 28FMNo0 X

R BNl T A E3.8kglz® L TO0.3dd D AT ZMHERL AR, &
AERABECDROBE S EAETFT LA e nb, 0B A0 3
DAL TR, BEMNOoORBABARBLELZDSL O L B L., S5kgR i o

ARpHICbHOo.6nd O AT 2 A LZ, BB . #RHFINo3, 4TI HKEDR

1)

4.5kgt 4. 1kgT H o N, 0.6 D AT WHICEEL TCHEHRHL 2, #HR
BINolBL AT L. A EBRST ., NI 2HE+HBENAHE LI L
(® 1-5), |
BREBEIdD LYV O ALK OBEEHEITRKI-14CF Lk, #RH
Nol THER@HEMLTL.3I, ANIMHBEEHEHEIXO0.3d ThHh » & . BE

MR BGFThorTcthodfflic BT 2B F BRI EHIET2.320.27T,
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AT EGEIITOI.6~1.2nd T d » 72,

(11) I %5 8 Bk £ @ & 1k

s —RBOBRIT - TNV EEELTLPL, BABRIEET T

i1

i
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~A
A
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v
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I
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B Ix77.6x 5.6nmHg, % W o B HE P TIL67.6~86.6mnHgT . & O F Y
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#H L &=,

(12) % L # IR E O X 1k
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0.3~ 9.8cmH:0T .|

Z O EHHEES5.5=3.3cal.0CH Y, # Wy ERY
TiX0.6~9.1cnH.0T ., £ D FHMiX5.8%3.2cmH.0T H o &, KB
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=S VR
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it | R
. KB
¥ E I
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m 7 AR v

E R

m)& L T

DB E O
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F O EHEIX2.1+ 3.5culH. 0T H Y .

B TI-1.3~5.4cnH.0C ., % O FEHIEIX 2.8+ 2.4cnH.0T

lREIX. BEFEOME %2 0cnH.0& L 722, KB REWBIZ~ A

M b, AEEOAME % S5cnH.0 B E L %=,

- Tz

EABEBLTWVWDIR, FLHFREOHEBIT. FEH & b 1IF

RN

1%

Hbhnl, ¥hbb, B FkEIXKSERERSH$ICP

A2EMEMIZHPY . EHH3caH 00 1K F B A& b 72,

g2 0o £ ik

[—4

= A

5% @ e A BERDPOERELZHEREBREL CTRI-1TIZ R L

fREW B T BT 2 EMEILG62.7T~105.Tonl/kg/ninT H v .

78.1% 14.6ml/kg/minT & » 7,

n % 1k

MEBOMLK A Y 72 EBH S CHEASABREZMBHLTH» DL,
TEEBELEISRTCHRABRE2KE T IS ETcCOoOMOBEEOEE
. OB E R .

BARE (2 h & »oHm), #KRE (EMOLE» LR

EHE L, KEBRZEN LB AZT0E LT, T Th

TP RBREHICSS S 7ELTRLEZ(K1I-18~22),
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HBEOFHMEIEZ., 4% KRMMKBE CI33.522.6C., KB R E W
B Tix32.1x2.1C., REEBBRIT29.81.4°C., HKHA4ABRKTHT
i136.0x0.9C T H » % (R1-9),

THAFEREZMBELTHHDL., KRBARZEW T 5 TCOFHEERTER
(C/min) % R1-10K AR LKk, 5 O LHHEIXIHEBEREROFAHR0.20.1C
/min, REROH H0.2+0.1C/nin, BHREBE OHFE H0.2%0.1C /min,
BRE OB A0.1£0.1C/win0#EE TETFTLEZ, BA4ABRE2BEHBL
ThHh b, REBARZ2EMNIT 2 ETTCORRBFEBIIEDITLIL.24.845Td
> 7,

HERRSH O XBREZTEHLTOLL, FPTOoORBEFKBRETES T TO
hEETRoEHMEET., EHE. AEE. BRE. #IKET0.1x£0
C/mind H & TIE F L &2 (R1-10),

KEBREH T OREBEAEAEIZT., EBE T29.821.4C, £ EERE TR
28.9+1.0C ., By AR\ TI1L28.5+0.8C, # AR\ TR 28.3£1.0C T d
o (R1-11),

AEBEOKRBOBREENR., MBETORXREBEEEZO LY MEMNI. Tx
1.3C. MEBEZHEBKLTH» >0 RXKEEZOELZHEIS5.2£1.3CTTH
o (FR1-12),

(15) M #& ¥ A # %€ © & 1k

HRARRXRSH OAPTTR W THl . MBS BERY . RBEREHH . &
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L300 o P MMETIR. BT OMESRbL N,
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WA L22R, B8 ICiXFEHYIE 106,000 40,300/ ul1ld - =,
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EHEREPRIETLIHEBL, BHILRLATSIHRBRMEZ FTL L,

WBCik . - R BINoSTHI M, Wi M HBERM. RBAREUWH ., &85

mEHEY., #H., FRECHRELTEI-28F L2, BTH & EEL TX

BAREN B LB HMETELLETLEZR, W& ITITAH U LEIZH
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e R Bl NoS5TIEZBUNE Crell 2 W THI . KBREWH ., WY HER
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=
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R LTCOKOHKBEEELEZ, DEZESLELOS ., BE Y CH

ML, KBEBRICHEL-ZXELI ==z — LTI, BRZIZHKESE L.

5-0n0 M EHR S BHMTET T Y R ToHEL L,

it 3R Bl No6 D 4k 4 #5 B8 Hr Ml 1L 1234 T . ai 8 & &

i
&
e
-
P

. KB

fREBHIT200 ThHhy, EXHWBEHRAB TCRLZLBEIHEIEBERB

<k, BBRSERAIID EERL Z,

HRBANTO A FERIEHMITI T T, MBOBERBIT8ST . KB R

EHH I3 THY BEENREBSCRLLBBRIEFT., WY

R BIT260 ThH » 2,

BB BINoBOD (R A R B M T 865 T, MHMABRMITTH . X B IR

EHH R4 THY, AFL~~y P - TCLRBBERLE. TOR

LDEMBREbNR LI LR E2T, AERRPLOBMBEICEHERZE

L. &M oBBHIT4505 & ER L 2,

BEREINID EABRBMITS9L T, MH H BRI . K B IR E

Wr #3554 . BMOERY210 T dH o,
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B2 Bl NolOD 4 4 B BB M 12435 ¢, MM A B HE B 24 . KB K

EW 24 . BEHOBMRP LTS Th o, RN, 10 & 4 %

BEARRFCT, EHECKRDREHFPAETCDLDYY ., DLEEDRHEF

it
N

THEAFER DL EKRMCTHEBR CTE LI LPb, EHAEEBERMGOS

LR EEBMTRT TS EHRTE L,

A BRPOBEBEEEEOAR BRI TYVRRBEAKET NI U AEKE,

mMEKOK TREIMERARKBELA Y v 2EEZ, FIRTEZE I F 2%

MEHRACES LE, AFROI =2 -V ZBRERELLZOL I,

Vimg/kg B HRIEBBIRANICEE LT, ~2U »yrofi

i

M7 X

H#Hr2~3B 2 RERETET H5ET., REZ2HEBHL THERL LR

FEBILNRNABAELBEHBLEZ, MEHBHE LT YU ¥ (22ng/

kg TID) & B 7 v YV YU v F b U v & (15mg/kg TID)Z FH R AN T &K & L

oo i F & L T.0.5%8 VAN Y 70 A ANVEYET MY U LSDlIE

5% 5 X X % ABE2.5nl% HBEYOFNVESOnIKEML TERE L

. MMM B o LBY AV REERL., MBFEBE OER (40~60

e

mnl/kg)% X ¥ L L TRELZ, BAMZBETS>ZD., 2F5RKE.

KIE O HFE., PCVRTPOE R B EZ X LT, BRHREAMRERA L TZ7eE

K (2~ 4ng/kg)% . B MK EOZ DI KR—,N3 v (5u g/kg/min)

i

PHIRARNICEEL 2,
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(2) % 3

56 MW R . B OE TR, R NeRI LB EEK OL
BENPNAZETCEBR BRI RIS EEELEZR, BAFBRKT ®
OEBEIEMDOESG LRELELSBHFTH ok, HRH NobIZTWHHIL A
R BINoTIX I %24 B . Bt R BINoBIXIF B 6 A . f# 3 H No9id #f % 1
AR R B NolOIX W 4w A THHZ L, H B £ ToEKER
RREFTHo7%e, FIMBIZIT., WHRMKEBIEKRERFLCE S LB,
HBROBENEESLB IO R2BEEUN . BABBR K L 2 %5 2 8
WWRAELOR Do, T, T7FHFTa—NVoBFHRAFAFOANBTIIAN
EXRERE I, RERKEBEFELAERLSBEHFREREINLTWYWZ,
(3) & 4 98 & B R

A RS B o HNEREMITAI~1235 T F O EITT6.4%
27.253 TH V. KRB REM FEMIT20~370 T.% O FHE K300

G ThHhol, BOLOBMHMIBIRBREERL BERLE T - .,

3]
-3

SERERBEI2~I12TH Y. F O EZHIEILI6.423.60 TdH Y,

=
=

44

BBRHBITIT~915 T, £ O FEHEIIX40.0£ 27.245 T b » &k

ki
P

(£ 2-3),
(4) 0B LK & LR #EK

KRB REBHE®R» D LELEKRE L TYongREZEAK, 5l KW
DHREKRE L TGIKBERZ2E AL 2, & b0 KB ARERRMAM®20
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SEBELABAE. DHREREZBMBRE L 2, KB KERICR
EL L0 ELEELBREROCEBRBEIRR 2-4TF L 2,

MM E R L 2560 0 L& IEEITO0O.8~2.8nl/kgT . ® F ¥ X
2.0 0.7nl/kgT H YV . LHEREFEBHERITL.7T~27.3T X O FHHE T 14.2
+10.3ml/kgT dH o %2, HHEANT ITLHRERZN200 % I F E
#BE L2R, TOREITI.4~9.3nl T, EHEIIT6.4%23.0ml/kgT d
> T,

Be BB No6iX 0 5 Ik W & 0.8ml/kegff A L. O MR %W % 2.5nl/ke
A L2, KB REWBFHRRB200 AR TH oD Xl oL K
ERRBZBE T ol d, AFANoTTR ., DELEKREZHEEL TL.5
ml/kge L., LHBEBRIOVDH CI.7T0l/kg, 205 % 2 3.4nl/ kg &
L72R, DELERBFIZCLEMEB N2 L N &,

T, R BINo8, 9, 1I0OTHLELERLLBEREKREZ?2.1~2.8
ml/kgé 18.5~27.3nl/kgic M E L THERARLAEEZA., HFEL~ v W
— v TeLHBEHEEL, LA L. AF Ne8T I, X B IR E W B A
MUy Tho kB, LHREBRETEMBEE Lo, —ERZRDL

NEeLHB R ISCLECLERBE & ok, #HHB NeOT X KB AR E WY

0o
o
P
S
™

D FERLZI.3nl/kgBMLAEE A, DEEIXTREF TR

MME RS EE LMo, R BFINoIOT I K Eh AR E Wr BFR N 244 T

LDHREREZENLRP 2R, DHEERTRFCHRME 246 FE 2 L
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o =,

(5) L 8 A&

fle R BINob, TIH KRB REB MR %, BAFL~y VP -V TLHBEZ

xR TET, DEMBAALNLELD, BRHOKRMEB 21T o

TOLDHEB 28 7=, # 3 6 No6iX 18 . #: 3 il No71X 208 B %

i
-
F
R
E“g

BINoBIT KB RE W & R B R LBEB A B DRER., T OB LEEDH
Lh ot h., BEMNBREH EIEGF > TLBEB & B, # R FNog.
R A FEL-y F— V0B TLEBAELRLT., LDEEBIZ LS N

Bhok, BRHBOKRMEBILI20w/secT . LRBIEEZ EEHEMH I

56l o My BMBREPIT. 17T~9145 T O FEHEIF40.0x 27,24 T
b o Te, HEBANo6D KRB MR EMW BB IT200 TH o 72D L&FEEE
BOLHMBBIRARRE TChHhod, EBITB/BBBHIXILIL T - &,
BEHRSDBRBOREEHEBHIILEHEENRBRBGFE >~ EHREN10D 1745 T
b o Tk (R 2-3),

(6)E R RAREBEEADI = 2 — v
EABRRBE ., ANIROABEZSEDLY ZHKREEITIR?2-5IT.

ERAHLEZZEORY =2 -V ERBI==a—VLViExR2-6ITFL L, #

RoGEEEHE» D H#HRBINo6, TIZIT L MEBE. £ 6l No8, 9, 10 X

SERZEHRLEZ, LB N EEEBREREET, #HFINob6, 7T(L

_66_



B B )T28.6ml/kgdh o %, Z OHE SO NI BEGTHEIITL.O., AL

i B X e0oml, LB B E 27Tl b CIZEHBR AEHEBZEIIXZI3TnIT H -

it 3 B No8, 9. 10(S [ B )od [H ¥ F H & 11 33.8~ 35.2nl/kgT &
W . T O FEHMHEIITI4.5£0.6nl/kgT dhH o, T OHFEAHAOANTLTMHBKEH
BIX0.3~0.6nd TH Y., ETHMEIXO.50. 1, ALMFMHIIL23.0~
40.0nl T H YV . FHMIX34.3+8.0ml, SHEH KZEMIT146nl, H B K
FRHEH B X169~ 186nml T H YV . £ O F Y {E X 180.3+ 8.0ml/kgT H o
.

P2 R, BOIETREOB s AR BEZERL N,
APV —bFEALATREELELEZA, BfR~DFA®LVES LR
o, BERBINo6, 7. 8D 3HI T KB IR 2 5 Fm L. &R fFlNob6, 70D
2Hl TR HFE MY = 2 — L I3 8un, MM =2 — VX 18Fr2k & @S
L. £, R PFINo8THRHZERL I =2 —L3.0nn Fh V=2 — 114
Fro&R 2 B IE Lk, R FNo9, 10T R 3.0nn® ¥ M H = 2 — L TK
BEBY AR A B ¥ M L. B8 Bl No9T 1X 12Fr24 , #t 3 6/ Nol0OT X 14Fr
A OB MY == —VvEHEELE, RKEBB KR L OF@T, o FF
BNHWHFEETCHFANBEBE L 2208, REBERECELI =2 —1L2Ban
It b HEELS BRI S LB TE L, £, HATL TEMLT
Bl hrR. BRELEL IO MEBE ERXERRH» - 2,
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(7)1 & & R & HefE © % 1k

HE~~bF27 Y v PHOMEIX ., F 0 EH 28 T 72 iHEXLCXK
> THRBBAEE, R2-40 L0 F LK. LHREBRER2 LK E
REMMNLHEEL TR 2-Te R L, FREBEHILERZX. TE2EINER 2
Bth L C. MM ELZMEE L, # EHef & FREHefE 0 8 &
1 -1.8~8.0% TdhH VY. TOFHMEIXT 4.123.3% T dh » %k,

A ERBE D OHtME X, AT #H . KRB REWH . &8 5ERH.
“#H., FRCOHELTCRB2-2RL 2, BITHIT34~51% T F ¥y E »
42. 4 7.3% H > ZHtERZ ., KA BR OB MBI L - THH HERH
WKW 17~33% TEHEMN21.86.2%F TE F LERX, T o#%., @HE
LTBHMITIT22~42% T EHMEMNI0.4x7.2% T THEHHEL 2,
()FEHABFBR BT Z2HLEITRDE

e RS o FWH oM BEA R B LE . KB IR E B H2mE (T,
), # B o BAEHP1IE. BHCTIEBHEL £,

1) Bk R @AMEOZEL

B Ak o B R MM ERIR2-3CT L, 4% REMTILTI6.6~99.9
% TH V., TDOEHMEIZXTIT.8+1.3% (n=4)T dH » 7=, B Ik L B F M
FERZ., A BRBABEITKBEFEHMETI.ORL EBH DY [ &4 ER
BhETREFLBERMDERRZ L &,

AR FTOBMRMDBIAEMNERIRH 24T L, BABEBR S ©
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Bk ML B2 R MM EIXE60% UL EThodN. T ThotRHTEH
B KR E Do,

2) M WEREHEOEA

Bk OLBEIEZHNELEZ2-5EFLE, KRBRELEH (I, 0T)

BT A, Bk mEESER, BTH LV FHELILERL., 480Torrld

4

ETodhbo, BB HEBEY I 26 (R HlNob, 7) T200Torrdf % &
TIE T LER, #HMIZIE352.3~639.1TorrTH YV ., O LHET
511.1* 96.5Torr¥ TH #H L =,

Ok M BR E 4 E X R 2-61c o Lk B IR M B K S E X KB IRE WS
b #%H E T30Torrl k2 MR L 2, R B N6 BT 1 B & U8 K B
AR W #) 1 T 160TorrBI % T dH o 2B, KEREWH I LLHIET L.
fl ot R B LA LB L ET30» 5 80Torrd Ml THHB L 2,

IR BN R Gy E DL

BAR ML REBEYASERR2-TE TR Lk, RO RBEYTXHEIXFE
B T H B L B MIiX25.8~37.0Torr T H YV, = O FHMEIZ3I2.3=x
4.2Torr(n=4), KB REEHH (I . I)B X TEWHERDIT26.9~
41.9Torr T H YV , T O L H H X34.75.6~41.7x6.7Torre . ¥ F
EH#BBEATHESL LA, %BHICIFT15.5~84.5TorrT EHHE MN41.2=x
23.6Torr e f 2~ O HMEHILE L T Wk,

Bk ML R EBEY2AHYERIR2-8F LA, & RMNLKEY X HEIT.
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KB AR EH BB LBy EERY T, 50Torrali % T KRB X EL
THB L T Wik,

4)Base Excess(B.E.) D % {t

Bk M B.E. /XM 2-9ic., # AR MB.E.}X®2-10ic 7 L &, B fILB.E.
AT 1B (R B NoT)TT VB UMD REMEDS AL N, D
HRATHEBIIOCREFHEBETCHSE L TW Ik,

B OOk L B.E. 1L 14 (63 6l No6) THIH B M O REMEMNAHEDLN LN,
ftho R ITIEFHRE»LOLNBBE THER L 2,

5)pH®D % 1t

B R fopHE B 2-110c . # BR @ opHik B 2-120C & U % o B9 OR @ pHIT A0

M1 (R B NoT)T T VB U DO RBENZSNZN., i oK

[

EARBIYL LR EFMBEATHERB L, 2R EHRITIHERLED
07”:?

# AR ML B.E. 1 16 (£ R B Nob6) THIH CEBEEOREMEN® A2 DN
B, o #ERA TR EEBEH»SLORSPBRMETHER L &,
(9)B £ W & © £ {t

KB REHBIEC., AL LLBIEOREL, E THEL
THE2-13 " L%, WMAARFl1o0%sMFELERAL L, 56 © K & K
W OB o B WM BT 46.4~59.3nl/kg/minT ., & O F B fH X 54.3%

4.3nl/kg/ninT H o =
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(LO) AN T M B @ B i & 2 B FMNOZE

FREBMEIodYZY O NI Mo KB HEIXT, B2-147" L 2, KX FE
BRTCHERALEZEAIRRIBRAHELETA S & BT HERFANED 1.1
T, o R R4 1L 1.9~2. 00 K& B H o>k, FHMETIIT1.8
+0.4T H » =,

(I EHBHRE OZE &

T ORI T TV EEEFELTL2L, KABEBRSEKT T
5 F TCOMOEHBIIREOENRZTHEL ., 5 O FHBIRKEZ.
M. Mo BEREY. KRS REKWY., B> BERYD, ABRKT
R THICS T TEZOEHEERD., R2-15F L7, KA4BFER
DR LEbLECEHIBREITETL., KB REWHCIXS51.517.8
moHeg® T/ F L2, % HI2iX83.2x25. Inuligk THHE L -,

(12) % 0 # IR E 0 & 1
HERRX4 o L HIREZAH . WL BERH. KB KREWH.

Mizchit T, T EHELZLEKD., K2-16c L =2, & #

=
e

P g‘g ﬁj\

T orrHRALNLSE N, EHETCKR., TEEELTCHERE

A L T w72,

(1) #E W & 0 £ 1k

KB REHPBPoxh B2, FERAFEL TH2-17C 7 L, #HAX

5 o K By IR HE W H o ¥ M B 1X60.5~64.9ml/kg/ninT H Y . £ D ¥
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¥ 11 63.0% 1.9ml/kg/minT H o TH A I X 5 b F 2 2 HE N &
S SV N
(14) KR © & 1k

ATLDHEBOOARA v 72 EBEETCEABREZESE L T2 5L,
iRy 728 LESETTCEABRLZETIS2ETCOROKEER
. REBERHMI SIS 7ELTHRLE (H2-18~22),

EBETR. A4 FERBBERH T30.1~34.5CTHVYV. 0 FHIE
X 32.7+1.5°C, K @ Ik ¥ Wr #f ©28.1~31.1CTdHH . 2o FHIHE
X 29.4+1.1C, BREHEBEIL25.8~28.4CTdH VY. £ 0 FHIMEIIX
26.9+1.0C ., BABRK THEHILI34.1~36.0CTH YV . 0D FHYIHE
i134.9+20.6C T d » 2 (£ 2-8),

A BEREZBEBLTH»LRKBIREZEUR T35 T, FH6.453.6%
ThokB, FLBHALZ I TEBEIZT LIS HLY FHTO.5x0.2
CHE FT LA, 441 (R I NoT7, 8., 9, 10)D By RE & & ARRE X . 0.9
+ 0.5C /mink 0.8+ 0.2C /min® # & TIE F L & (X 2-9),

A ERBORBPIEZHRET., —BHEZELWVWER®AZ L h & #
RAB (FERBNoTD21.7C, A FNo10D16.2C)H D o 7z,

4 (B R HINo7, 8, 9, IOV B REBE & H#MBEBOBKELL >V T, &
HhoEXEBEEZDELHIAE6.83.6CThH -7k MIEZ2MEHBLTH

b O KAEEZDOEHITE.120.8CTh o7 (R2-10),
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(15) M #& % & # % © £ {t

iR R56 ©APTTIZ 2 W T, BT H . KRB REK H . BB ERH.
Mo EMEEL T 7L TRK2-23C7 L7, 30080 L0 EX300F] &
LTRTRLE, BHAAERPITI~NY Vv E2RELEZLZD, APTTII EF L
CEELE. UL, KB IWREMF HAPTTO R T A &H 060 5 2 & A
H v . R B No6IX K B IR 4 W ] @ APTTR 123.4% Tdh o & 72 B |
500U/11.8kgd ~ 2V vy 2B MNMEELEE A, BT BEBRBHTE
300F L k& A2 o 2,

WA ER D ~RY VTHEERELZAPTTE , A BRERRKR TR KB 7
7 ¥ I vilng/kgd B EEFFT V., BHELI~RY B EETICEWVE S
TEHHBELE, #HRBNIOTIX ., M B 2 & I v ilng/kg® 5 % . APTT
RIT AR E ok, BB 70 % I v % &5 2ng/kglB MBE L,
APTTIX 42. 4% & 2 o 72,

ACTIX 26) (4 3 #l No9, 10)1iT 2w T . B #1 . X B8 Bk 3 B #1 . % ¥
SR, EHIZTsEL TS 7L TR2-24ICF" L K, 4008 U
Eix400® & LT RFR LA, BAFREPT OACTIZII0N U £ 2 #F L
TWwWa R, iR~ RN v REEfMoOEESETHEL TW S,

HPTiX 36 (f6 R B No8, 9, 10)THI# & % H A E L W2-251T 7" L
oo, B THR14.6~24. T TH YV, T O EHMEIT19.7TE 4.1, &

$ T3 19.3~26.9 ¢t Hh YV, FOEHMEIX22.23.3 TH Y | %
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HomBEEBRII~N) U EESHORBIIZEIS Y T W,

Plato # % 13 B 2-261 ;8 L 2, Platid & Il & T ik N & ¥ i W & 3
mEHBEOFRARBR LEBALLS, AAEROBB® L L RIBL T DHHER
W dH - 2o

BAEMIZRIBAEERRE COLOHEERIA2E N T, £ 2FH&CHLE
BEEHAE2C L2 »bo0oFRAZHOLDSL 260K D02o 7%,

(16) TP, WBC®D % 1k

R RS5H O TPO #H B 2 K 2-271C 7, L e @ #556 K& IKEW
Her»rdTEETL, #»r0FBHEEC»T TCHEL 2,

WBCHk 56 THIH L B A EL., M2-28lC " L7, BT#H T
5,800~ 11,000/ p 1T H Y. &0 FHMEIXS,200%2,100/p1h b,
B AWKIIE17,600~54,600/p1TH VYV . £ O FHMHEIET3IL, 100+ 13,900
/wl& MLk,

(1M EELEREEO L L

CPKIT 44 (& # No7, 8., 9, 10)TH® E L . B H . K B Ik & ¥ H |
BEYBERH ., BHCHEL TRK2-29CF L ., CPKIX 4 7 8 M
B EXv ER EBMBL. %Y IIKIXTI96~3,1240/LTH Y £ DOFEY
£ ©2,029.0% 923.1U/L& E LK LR L &,

LDHIZ 2 W T 34 (£ R #l No8.9,10) TH & L . # #H. X B Ik E W H .

By RBBS., #HITrEL ST 7 EE L THE22-30 R L %, LDHIX
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EEBAAEALN RN, —EBOHEMITADLNLR > Kk,

BUNIXT 5% ©. GlulX 26 (8 X I No6, 9)T . Bi#l & B ICH E L T

® 2-31~32{ " L %, BUNE GIluiXT EE W # B I  » 7=,

R I No7TT Cred P& AT H . KBy JR & W7 8 (2[@)., & W o B &RH.

EH AL TK2-33 " L7z, PREANABEBRIT L » TET L. &

HicEBETHSHEHMBIZD o7, Crel ZERZEL THB L =,

(18) M #EE M E » £ 1t

56l @ ML ®Na, Cl, K. ZF # . KBREHMH . &H 2 HE

i
&

#BHEHIZ oW THREL., K2-34~36c " Lz, NalZT BT B Iz iz 3 EE

F

AT BN, TOBRET L. gHCRIEBEBERRMIKCD o, CLlX
Nal T EHBEBLTEHL 2,

KiZ . T R EFEHBHBIZ D o2, TOoHBIXTETLTHEHIITFE
B T2.1%£0.2nEq/LE T T L &,
(1A ERPORELOREE

R I Nob6, 9T, A BRPILER»BELRND S b 3. (+)
BETH YL BRI REBRBEBEELRL O TdH -,
(20) R &

W%ﬁfﬁqﬂwﬁéﬁz—ma:%L}:O B E L 36 TI139~591
ml/kg/day T d Y . £ O E¥HMEIX3I12+ 199nl/kg/day®D R E N H Y .
ﬁi%ﬁﬁﬁqﬂ}iﬂ—%tﬁﬁ%ﬁi%%éhto
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(21) 0 & K BT R

., —@AMHoLEHEHBPB N OEH THDL NI, LK

LbIBEB#H#LZOMDERIXIARARDLNL R L,

5 3 fi N

A EER TIT. E4.8~11.8kgD 58 ot R K L T, R AN B

Nt

MAANLILH AT 2BERIATREFRLIREZNX ., A N B

N

A ANL LR Y RAT ANAPS-M BB ¥4 7 25%R I, £h % &

ALTHEROLORAA B LIV P LA ZHEBLTIEABABR 21T V.

B, BOoW 2B RAEHERERERAFTZT2HE0EHK

(R

K 2WTRSLEZ, 56 o &4 1 BEMBMIZT4I3I~1235 TdH H | ¥

BE X 76.4%£ 27,250 T, KB AREMBEMIXT20~37 T, £ 0 F HHE

1130.0+x6.7TH TdhHh o, FINIETHEREZEMRMLBKIE®BDHDERL LD

EABEBR TR, THL TN L33 MEELERX, P 0@AEOD

BFRAREC I THEABREMZOI00 ., KB REBFMHZOITEM

TBE LB TE R,

KX, lnl/kg TR ARBR T, 2~3nl/kg® BB VL E T b o 2,

DB R HEBIZT. B Iz20~30nl/kgH 5 L. 200 % I BEMFEL

FREG TRELRLEBEERBE LN E,

MELEOABEY ZE, ThHhETLENSERFILEBEHNREL LEZ
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FLTWER, AABROMBIMEESIEZEL R - 2, BIRM

BMEIER., EROLBIFBA TOALAAAFER XV BEWVWET DD - I,

T2, BIRODLBESEIAIEROLBIGAAE LR LELEASTOLDNLIET., K

ERoHBRLBEFLSEOCLIPBEVHEEMEZ m L £,

AL EAEOHBRETIR., BFRCAEAETL., FERI X ZE I N,

FvEBEOSMITVWVALIBEZERST > 2 EATMET, BRI RFES

MERC LA >2HFEABR T, AERE B OB B K HE N H40nl /kg

Tholen, ERODLBEBHAELZ XDIEHNBFER TR, M32nl/kge &

HEZOHEET Z 2 &M TELE,

ERODBROHECLSP bR A TCHAEZEENAERLET SR 3

[
{v
T
A
0

56 O EHE TO0.5C /uind EH BB OEK T N H S ., ¥

W KIEBHN T oOoOEAB/BBODOIO.2C /nink » 2 FHIZHEKELZIET R %

TR TERE, TORKR. KRBREW R OEBIRE L. M@ TERKSI

N

BUsEBEBEBOEEAFAERI L DECEROLOBRIELAA T OHLINFERE X

D b HICHKEBOCE TR AR b N L,

hAERFPOBRET., AABROMANE Y LIET L. K& KE

W o EH B R E O FHEEMN52unlegd o 2B, RERKIEFE N R

Bl
=7

D b0 e,

KB REW H OEREOFLHMEIIANG63nl/keg/ninT H Y ¥EW M@

BIEHHA TR 2 EHABERRIEONI8onl/kgk V» W & THEER T &
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R, FFoHMBLERIBADLEZ, L2AL. EHREL ETHBHIRED
M ez RH2-38 R LR, F LEEBECHEHBEL TWah»ok,

BABRERFT OO BEBRTOEZEERIEIEIRGFTDL ok, IL#OHEMR
ETHRETFTOEORLRNAZb N, LDHREH N A b D — &8 O M IX
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#z 1-1 #EEX
No ol 4 B1) FEim R E R EE
1 Me Fi i3 574 A 3. 8kg 0.24nd
2 i fi i3 255 10. 9kg 0.49nt
3 M fll 1 647 A 4. 5kg 0.27nt
4 M il i3 647 A 4. 1kg 0.25nt
5 ME f& H 15 5. Okg 0. 291t
#= 1-2 EAFEREREOFEHR DML (nl)
No LR 5%Glu 20%Mani 7%SB Hepa s
1 50 100 20 10 0.5 180.5
2 150 130 50 20 1.0 351.0
3 50 90 25 10 0.5 175.5
4 70 60 25 10 0.5 165.5
5 70 150 30 10 0.5 260.5
LR FLEEY HF K
5%G1u 5%.5 & 5 BEiK
20%Mani  20%< 2 = h—LiK
7%SB THIREEAKEF MY T A

Hepa

~NRYF Y 7 1000 U/nd



# 1-3 DMELEKRE OHREROMK

Yong R GIK "
=g )Ry VN 0. 81g 5%Glucose 500ml
Wik~ %7 A 2. 46g 20%mannitol 11ml
HREKZ K> THEETI0 n1& T 5 T%sodium bicarbonate 5ml
X bl H/ALHY 7L 10mEq
RER/KFE T P U O LT & - TpHT. 4ITFR % V¥ 2 T—Afval 10 U

F 1-4 HAEROERM ()

No CPBT APPT ACCT PPPT
1 76 7 35 34

2 95 20 28 47

3 81 7 32 42

4 73 10 34 29

5 99 12 35 52
mean 84. 8 11.2 32.8 40.8
SD 10. 4 4.8 2.6 8.4

CPBT : (K575 538#f (Cardiopulmonary Bypass Time)
APPT : RIS #55EH  (Anterior Partial Perfusion Time)
ACCT : KRENIRZEMTH  (Aortic Cross-clamp Time)

PPPT : #8445 9EEH (Posterior Partial Perfusion Time)




® 1-5 FILTR & LHRER

No Yong*  GIK#* Yong* GIKx* +GIK
1 10ml 20ml 2. 6ml/kg 5.3ml/kg  3.9ml/kg
2 20ml 30ml 1. 8ml/kg 2.8ml/kg  0.9ml/kg
3 10m] 20ml 2. 2ml/kg 4. 4ml/kg  2.2ml/kg
4 10m1 25ml 2. 4mnl/kg 6.1ml/kg  2.5ml/kg
5 10m1 20ml 2. 0ml/kg 4.0ml/kg  2.0ml/kg
mean 2. 2ml/kg 4.5ml/kg  2.3ml/kg
SD 0.3 1.1 1.0

* o AIEC B E L7z YongiE B L ORGIKHE
+GIK : BN 5 U 72 GIKHR

No ATt mEFE

X 1-6 ANLfttEIRAEE

ANTHHER ERAER

WIEEE EETEE

1 0.3m

2 0.6m X2
3 0.6mn

4 0. 6nt

5 0.6m
mean

SD

23ml
80m1
40ml
40ml
40ml

146ml
277l
146ml
146ml
146ml

169ml
357ml
186ml
186ml
186ml

44, 5ml/kg

32. 8ml/kg

41. 3ml/kg

45. 4ml/kg

37. 2ml/kg

40. 2ml/kg
4.7




1T B BEIN=a—1

No FEf==2—1 [FiHbh==—1 SEIIRILITA

1 3. Omm 12Fr X 2 KR
2 3. 8mm 16Fr X2 KBTI
3 3. Omm 12Fr X2 KEIHR
4 3. Omm 12Fr X 2 KER
5 3. Omm 12Fr X2 KENAR

# 1-8 Ht{EDFRIE (%)

No IR R iRt HEEHL R E M=

1 40.9 38 22.5

2 31.5 47 32.2 30 2.2
3 36.3 41 26.1 24 2.1
4 37.9 40 24. 8 22 2.8
5 42.1 48 27.8 26 1.8
mean 37.17 42. 8 26.17 25.5 2.2
SD 3.7 4.0 3.3 3.0 0.4

i)

A7 EEH-FREHe



# 1-9 HEBEBEOE/L (C)

No TE R BAE KREINRERTRE  RIKE R TR

1 34.3 33.0 30.0 34.9
2 28.4 27.9 27.2 36.5
3 35.0 33.0 30.5 35.5
4 34.1 32.8 30. 2 35.6
5 35.6 33.7 31.2 37.4
mean 33.5 32.1 29.8 36.0
SD 2.6 2.1 1.4 0.9

#* 1-10 KRBT E BEH HER) C/nin

No EARE R/REE BIRKE  FRE

[ 2 Y

mean

Sb
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#Fz1-11 KENIRHERT O FALARIR

No ERR BER BIKR FHIKE

1 30.0 29.0 27.3 27.9
2 27.2 30.8 29.1 27.6
3 30.5 28.4 27.6 27.2
4 30.2 28.2 29.1 28.9
5 31.2 28.0 29.2 29.9
mean 29.8 28.9 28.5 28.3
SD 1.4 1.0 0.8 1.0

£ 1-12 AFEEO KR OREZE (RRIEERE)

No AR LLET IIPIERES
1 3.2 4.4
2 6.0 7.8
3 3.3 4.6
4 2.0 4.6
5 4.1 4.6
mean 3.7 5.2
Sb 1.3 1.3
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1-2 HtfEDZAL
HtE
60
& No2
% No3
2 Nod
£ Nob
10 1 1 1 1 I
No ] AEROTERE]  KEMRENTH BELSERYE % H
2 47 30 30 24 30
3 4] 24 22 23 22
4 44 22 19 21 37
5 48 26 25 23 24
mean 45.0 25.5 24.0 22.8 28.3
SD 2.7 3.0 4.1 1.1 5.8

* BN : %



X 1-3 H AT i e S BN BE D 221k
BRI ER SR B
100 7 \@__:@—\—I—;
80 |-
£ Nol
60 - % No2
X 2 No3
40 + 5 Nod
© No3
20
0 ] 1 1 b
Moo ATERSY WEITHA 1 plidiifg Bl (35188
No BT 1 @irSiofamy] KEARENE T KEIRERH I BESIER #
1 99.9 99.9 98.3 98.7 91.1 99.9
2 100.0 99.9 99.9 99.9
3 99. 8 100.0 99.9 99.9 99.8 99.6
4 99.7 99.9 99.9 99. 8 98.6
5 99. 3 99. 8 99. 8 99.9 99.8 99.9
mean 99.7 99.9 99.6 99.6 98.1 99.5
SD 0.2 0.1 0.6 0.5 3.5 0.5
* HAfif : %
X 1-4 FrAR M B 3R fafn B Db
* )
A IR 1 8 SR AR kD
g Nol
< No2
2 No3
BNod
& No5
20 -
- . : .
AT ATERSY VEEH 1 VI O ®ERS
No HI #i ATERPRERY]  KEARENE I KEARENH IO wEoERY % #
1 52.6 62.0 30.5 35.2 42.7 46. 3
2 48.9 48.9 40. 6 52.6 62.5
3 83.5 93.0 64.2 70.6 51.5 34.3
4 87.5 43.4 63. 8 72.2 75.4
5 70.3 57.7 53.9 43. 8 55.8
mean 68.1 63.5 51.4 53.1 54.5 53.0
SD 17.5 17.5 13.5 12.5 11.3 15.0



1-5 BRI BER S E DAL

(BRI EESE S

1000

£ Nol
< No2
- No3
£ Nod
©-Nob

Torr

AT i Eilbe HEHTH 1 R I L3 %

No AT #1  #SAEERS KEIGEWE I KERERHT %ESERE % #H

1 619.9 417.9 124. 9 134. 9 56. 3 664. 6
2 513.3 640. 2 517.1 599.5 441. 0 636. 9
3 532. 8 764. 8 707.5 752.2 377.9 298.7
4 394.6 461.7 499. 8 412. 8 259.4
5 318.6 479. 4 423.3 501.6 376. 1 462. 5
mean 475. 8 552. 8 454. 5 497.1 332.8 464. 4
SD  106.5 130.0 189. 5 227. 4 140. 3 166. 9
* BT : Torr
1-6 FeARLERE S E DR
= A N
Rk M ERSE S
200
150
£ Nol
< No2
- No3
& Nod
<©-Nob

RIS RTER5Y T 1 R T e300

No BT #1  BUEOMEERH KBAREMH I KEREWIT #HoERE ® #H

1 32.0 34.9 20.8 22.0 24.6 33.8
2 24.2 23.4 22.1 24.3 35.6

3 61.6 74.8 40. 2 44. 0 31.1 25.1
4 75.1 29.3 34.8 45. 4 76. 5
5 109. 5 50.5 39.6 31.5 25.5 35.6
mean 60.5 42.6 3L.5 30.5 32.4 42. 8
SD 30. 8 18.5 8.4 8.6 7.6 19.9

* BfL : Torr
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BRI R EE A A 53 FE DAL

200
150
9
5 100
=

50

(BRI RER A R 5

B Nol
< No2
4 No3
B Nod
<& No5

BIW  RTEDSY EWHM T EMTHIOD  #Es %M

No &1 #1 AL EERY KEMGEEH T KEINRERHE O 2 #
1 34.9 36.4 38.9 38.9 45.6
2 25.3 17.8 21. 4 .4 32.3
3 57.0 34.0 34.4 38.1 29.9
4 73.4 42.0 42. 1 146. 7
5 121. 1 50. 6 50.4 7.7 44,1
mean 62.3 36. 2 37.4 5.0 59.7
SD 33.8 10. 8 9.6 5.6 43.9
* BfT : Torr
1-8 IR AR BE A R 53 E DT,
& L S 7 4N
| ERARILER A A 5y
120
100 |-
g8 Nol
<No2
#No3
8 Nod
< Nob
0 1 1 1 L 1
RIE ATERSY  MEBTHI L ENTD &S
No B #1 AISHEERY KOUGERH I XESIRENH L SBLERE % #
1 51.3 47.2 49.5 49.0
2 25.6 24. 6 26. 7
3 55.4 43.5 45.2 55. 8
4 57.3 54.4
5 75.5 67.0 60. 7
mean 44. 1 49.6 48.6 58.3
Sh 13.2 16. 7 13.1 2.5

{if : Torr
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1-9

Bk MLB. E.

£% Nol
< No2
2 No3
& No4
< Nod

40

20

qd

e300

VERFHE T

WA 1

RiER 5y

RENIRERTH T

B OATMATERY  REIARERT I

A

No

-1.0
-5.2

1.2
-1.6

-4.2

-1.6
-4.0

1.7
1.2

-3.4

-3.3

- 2.7
-11.5

-3.5

-6.3

-8.7

[a]

6.2
-4.3

-3.8

et

2.8
-0.5

-3.6

- 7.1

-1.6 -2.0

mean -5. 2

4.4

2.2

2.7

4.4

2.5 2.5

SD

F¥RILB.E. o281k

E 1-10

AR MLB. E.

£ Nol
& No2
-4 No3
& No4
< Nob

20

qd

-20

-40

#wEpsy

pag:g I

e

#H

R 1

RITEBSY

=
W

A\t

# OATERLORERY  KEMREETI I REIRERTH O

;0]

No

-1.9 0.9 -0.2
-7.8

-4.8

-2.8

-5.6

-1.5
-56.2

2.1

-5.7

-3.0

-5.0

-9.6

-8.2

6.1
-4.5

-5.2

1.4
-2.6

-6.3

-5.7

-2.9

-3.6

mean —4. 4
SD

-2.8

0.0

1.8

3.9

5.2

2.4

2.7



R MpHO 2L

1-11

# Nol
< No2
-4 No3
= No4
< Nob

[ BhARMpHOZ AL,

6.5 -

6

LY

it 2

WA T

AERS  SERTE 1

=R

A

TEERH
7.46
7.40
7.35

N

Ho
R

e

f

REDARERTHA T

REMRIERTH 1

TABRY
7.44
7.62
7.39
7.32
7.28
7.41
0.12

~N

&R

[rvad

#

Al

No

7.42

7.38
7.50
7.34
7.46
7.26
7.39
0.09

7.38
7.45
7.16

7.43
7.27

7.50
7.34

7.45
7.43
0.06

7.35
0.08

7.42
0.05

mean 7.33
SD

0.12

AR M pHO 2L

1-12

£ Nol
< No2
2 No3
HNo4
©Nob

F# AR fLpH

AT

6.5 -

%

i)

ERE T

RIEBS T I

KRENRERTH T KEARENTH T

B3 TEERI

Ho
il

1]

Ai

No

7.37
7.30
7.29

7.33
7.53
7.26

7.30
7.43
7.25
7.37
7.17
7.30
0.09

7.34
7.51
7.29
7.22
7.13
7.30
0.13

7.28
7.48
7.18

7.20

©

t~

7.31
7.36

7.20

7.31
0.04

mean 7.31
SD

0.10

0.12



X 1-13 KO REE T HA 0D B4 53 i B

No ml/kg/min

2SR il &= :

1 77.3

190 2 105. 4

3 33.3

4 49. 4

o 100 - 5 142. 6

E mean 81.6

=z SD 39.2
~
=

[$)}
[ed
H

1-14 EFEEREH 72 Y O N T

A TR fs (AR EH No  ATffni/fnd

3
1 1.3

2.5 2 2.5 2.5
iz 3 2.2 2.2
g 2 4 2.4 2.4
N 5 2.1 2.1
%LS mean 2.1 2.3
o Sb 0.4 0.2
=
H
<0.5




1-15 SEHEARIE DZEL

| g BhfRE
180
& Nol
< No2
2 No3
8 No4d
< Nob

AT i) MR (E3:0 #THE

No A #i BTE D ERE  KEIARERTH HISERY  (FAE

1 124.0 84.4 79.5 67.6
2 160. 0 60.3 71.6 77.2
3 157.0 118.9 87.0 86.6
4 128.0 91.0 77.6 73.4
5 149. 0 109.5 72.5 72.8
mean 143.6 92.8 77.6 75.5
SD 14. 9 20. 4 5.6 6.3
* BA{T : mmllg
X 1-16 L FRARE D2 L
N
FLEREDZEL,
15
& Nol
o < No2
% 2 No3
© 5 No4
< Nob5

_10 1 1 1 il
RITH iU T i

No BT # AT PERY  KEIRERTH I TERY

1 0.3 0.6 -4.5 -1.3
2 3.5 4.1 2.2 1.6
3 9.8 8.8 5.0 4,8
4 7.0 9.1 50 5.4
5 7.0 6.2 2.9 3.5
mean 5.5 5.8 2.1 2.8
SD 3.3 3.2 3.5 2.4

* QJE : eml20



& 1-17 KENRERTHR OFRET &

BB v B _
{% )illii-. . No ml/kg/min
20 1 70.9
100 | 2 105.7
3 62.7
L s 4 76.9
E 5 74. 4
g 0r mean 78.1
S~

y= SD 14. 6

40 +

20 +

0




1-18  HERFINol DFIE DAL,

Nol
Nol 45 EMBEBIRE HIRE AN
0 -7 34.3 31.9 35.2
s -2 33.3 31.4 31.9 33.4
25 | : 033 30.8 31.1 32.6
o < EBE 531.8 30.3 30.5 32.5
St # BRI 17 31.2 29.2 29.5 30.8
o3 R B MR 18 30.8 29.1 29.4 30.5
o5 | o RiHR 20 30.6 29  29.1 30.4
97 30.5 928.6 28.7 29.6
20 t - - 30 30.5 28.3 28.4 29.4
20 0 RO 35 30.5 27.3 28  29.1
MG 3630 27.9 27.9 29
(IR 20y ¢ 55 ] 50 33.7 38.1 35.8 36
55 3¢ 38  35.4 36.5
60 34.6 37.6 35.4 36.6
63 34.8 37.8 35.1 36.4
69 34.9 36.2
*HAL: °C
X 1-19 {gEEFINo2D IR DE1L
No2
No2 4 R BIRE BIRE AR
" -20 28.4 36. 1
Y -15 27.8 31.9 33.6 35.2
s - ~14 28.5 32.4 33.4 34.4
o <> B -6 98.2 32.3 33.3 34.2
ol Bl 027.9 31.6 32.6 33.8
2 B HiRiE 527.2 31 317 33.2
05 |- © Rl 15 27.5 29.7 30.8 31.8
20 27.5 29.7 30.3 31.6
20 94 27.8 29.4 30.3 31.2
-40 98 27.6 29.1 27.6 30.8
35 27.8 35.6 33.8 317
(REaRErR 205 L T 2] 45 34.3 37.5 36.5 34.4
53 35.5 37.7 36.7 35.4
56 35.8 38.1 36.5 35.8
65 36.4 38  36.2 36.4
70 36.5 38.3 36.3 36.6
75 36.5 36. 6
kBT : °C
1-20  HERFINo3D IR DL L No3
4y ERFESREFFIRIE £EE
735 242 2
No3 -533.7 31.1 32.3 33
© -133.3 31.3 32.1 32.9
033 31.1 31.5 32.2
55 | 332.6 30.6 31.1 31.8
~ < HIE 732.5 29.9 30.5 31.5
%30_ & BHARIE 932.5 29.7 30.4 31.4
i B IR 19 31.8 28.7 29.4 29.8
o5 | & folil 24 31.2 28.4 28.8 29.6
95 31.2 28.4 28.8 29.6
20 . . . 31 31.2 28.4 28.8 29.6
=20 0 20 40 60 80 32 30.5 27.6 27.2 28.4
R (9) ‘ 34 30.6 31.9 30  29.4
(REIRENE 205 L T 2| 42 32.6 37.2 34.3 35.3
47 34.1 37.7 35.8 37
62 35.3 38.4 36.8 38
74 35.5 37.4



& 1-21  {EERFINed DIFIRDOE(L

40
~ Br <> BERFR
£t + BRIE
= g HiRE
# | oI

20 L

-20 0 20 40 60 80
TR (40)
RIS 205 & 5]
X 1-22  {HRAFINoS DR DOEL
Nob

40
T o EBE
e 0L = BIARIE
ud B IR
¥ o5 | < iR

20 : : :

-20 0 20 40 60 80 100
BERT (49)
[RORREES 205 L T 5]

No4

ﬁ

-10
-3
0
9
14
18
21
25
30
32
36
40
45
50
60
63

NoH

ERE BARE SRR AER

34.1
33.1
32.8
31.5
31.2
30.8
30.5
30.2
30.2
30.2
35.1
35.3
36. 8
36.8
36. 8
35.6

EBIR
35.6
34.1
33.8
33.7
33.1
32.1
31.9
314

31.2

31.2

3531.

42
48
55
65
72
80
87

2
33.1
34.1
34. 8
35.7
36.1
37.1
37.4

25.1
32.1
31.9
30.3
29.8
30
29.5
29.4
29.1
29.1
38.9
38.8
39.5
39.9
39.9

\

BRIR
24.8
32
31.8
315
30.7
30
29.8
29.8
29.2
29.2
29.2
36. 8
36.9
37.8
37.3
37.5
38.8

32.4
32

32

30. 1
29.9
29.9
29.4
29.4
28.9
28.9
34.3
34.5
36. 6
37.1
37.1

* BT ¢

fFARIR
29.8
33.1
32.8
32.7
31.6
30.8
30.5
30.1
29.9
29.9
29.9
34.7
36
36.8
37.1
37.4
38

* BT

33

32. 8
32.4
30.6

-30

29.8
29

28.2
28.2
28.2
34.8
36. 6
37.8
38.4
38.4
36
°C

RIEIE
35.4
33.6
33.2
32.1

29

28.3
28.3
28.4

28

28

28
32.2
34.
35.4
36
36.2
37.
37.2

S~

[a"]

: °C



1-23 APTTOZAE,

|APTT
300 £3 ]
200 # Nol
< No2
R 4 No3
& Nod
100 - “ < No5
0 . .
i BIER5y JEUTS
No Hij #i ATERTEIRE] KREMRERTH) BHoERH % #
1 17.8 over over 24.4
2 16. 2 over (220) over over 21.4
3 14.9 191.6 90. 8 32.6
4 31. over over 21.7
5 17.5 101.2 241.2 194. 9 21.1
K ENT : f
kover : 220 or 300FbLL k-
K1-24 HPTOZEAL
HPT
300 £}
200 - £ Nol
a - No2
2 Nod
100 F 7 No5
0 . . . .
EOE] AITER 5y T #%EBsy %1
No #ii M B TERY SEefsMERE ®BHSHEEH % #5
1 over over over 16.6
2 19.1 over over 85.3 15. 8
4 19.9 over 17.8
5 12.7 192.4 82.4 194.1 18.4

* BT B
kover : 300FPLL E



X1-25 PlatD%{l,

Plat
250
O
200
—_ 2 Nol
2150 - & 4 No2
b % -4 No3
S o
; 100 & 5 Nod
< No5
50
o Lo . X . .
BT RER 5 T By %
No R AIEROIEERE REVMRENH  BEEERD %M
1 154 135
2 152 122 94
3 192 129
4 211 57 56 49
5 112 98 64 134
mean 167.3 140.5 92.3 71.3 106
SD 37.9 11.5 26.8 16.4 40.3
% BAAT 1 X 1000/
X 1-26 HbDZE4L
2 Nol
3 & No2
» 2 Nod
= No5
4 . \ . .
RITHA BT SY RN ®Esy %
No  HiT#f AT AEERE  KEWARERT  ®REOBEERY %5
1 11.8 11.8 6.1 6.9 9.2
2 14.7 9.8 7.8 9.8 9.8
4 12.7 7.6 7.3 11.9
5 14. 8 15.4 8.9 7.1 8.1
mean 13.5 11.2 7.5 7.9 9.8
SD 1.3 2.9 1.0 1.3 1.4

*i{'i‘/. : g/dl



X 1-27 TPOZ{L

2 Nol
- No2
-4- No3
5 Nod
< Nob

(E3:]

355

TP

SEREIMEER

rEER

~N

P

fiad

No

3.5
3.2
2.2

3.4

2.5

3.2

Ran!

©

3.2

3.4

o~
©

5.5

4.5

2.9
3.2

2.7
3.2

3.

2.8

4.6

4

3.9
3.5

0.8

3.2

6.8
5.8

1

1

3.

mean
SD

0.3

0.2

0.2

0.7

kB @ g/dl

X 1-28 WBCOZ{L

WBC

AT

— M W
o © O o
s E =
Bo#D
]

<®

t 1 1

8 8 =
17 /0001 x

3

4 ©

S

®wEs

R

HiER Sy

FEERHN

/
o

AN

g

A/

HITER 7 TE BRI

®

—

jieag

No

19.0

(=R}
S o
—

—

46.0

3.8
11.4

5.6

5.6

23.2

36.2

23.1

mean
SD

7.6

11.3

* B © X1000/ p1



1-29 ALTOZAE

100

60 -

S & Nol
ok & Nob
20 "E}__——//

0
B E3:]
ALT
No  BiI#i %
1 16.5 31.5
5 17.2 28.0
mean 16.9 29.8
SD 0.4 1.8
kBT : U/L
B 1-30  ASTOZY
AST
100
80
60
=2 £ Nod

S No5
10 + =
20 _/

o Lo L
jioee] BT
AST
No R REMARERTH
4 18.0 33.6
5 14.8 36.2
mean 16.4 34.9
SD 1.6 1.3
* BT - U/L
B 1-31 ALPOZE/{L
ALP
50
40
30 [
] £ Nol
2
= © No5
20 |
10 +
& a
o L o
RI# #wH
ALP
NO ﬁl’j% 24 %
1 7.8 7.1
5 5.1 7.2
mean 6.5 7.2
SO 1.4 0.1
* BT : U/L



1-32 BUNDZEAL
BUN
50
40 -
_ 30+
3
=20 | T
0 ] 1 1
A7 TR SR %
BUN ATH KENRERTE RS TEERY %
11 10.5 11.8 12.2
k HAL : mg/dl
1-33 Cre®DZ{k
Cre
5
4 -
0 1 1 N 1
BIEH HERSY ST sy 1
Cre ATEA  BTEROIBERE KEWWRERTE HEOEEY %A
0.6 0.4 1.1 1.1 1.8

* BT @ mg/dl



E1-34 NadDZE{l

mEq/L

110

L

BTHA

BIERSY  EETHII

£ Nol
< No2
2 No3
£ No4
© Nob

EFHD RIS EH

No #T 1 AEoEmY KREMGERINI  KEAGENND #HosERm % #
1 143 121 121 123 125 132

2 142 118 124 144 127 133

3 135 118 121 125 126 126

4 133 119 126 121 127

5 155 128 127 127 124 144

mean 141.6 120. 8 123. 8 129.8 124.6 132.4
SD 7.7 3.8 2.5 8.3 2.1 6.4

K1-35 Kot

* HAF : nEq/L

10

£ Nol
= <% No2
3 4 No3
= £ No4
< No§
o L . : N ; .
AT AR5 EEH1  EEHD wHS ®wH
No Rt AR PR BRI RENRERTHA T KEMRENIID %MOERYE %4
1 3.8 2.9 2.9 59 3.5 3.4
2 3.8 2.7 2.4 2.1 3.1 2.2
3 4.1 2.1 2 8.3 4.6 3
4 2.7 2.2 1.6 5.2 3.4
5 4.4 4.8 2.9 2.9 2.1 2.1
mean 3.8 2.9 2.4 4.8 3.7 2.8
SD 0.6 1.0 0.5 2.5 1.1 0.6

* B : mEq/L
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* 2-1 fHRX
No o R % 5l FE iHh & AR FE
6 M il HE 25% 11.8 kg 0.51nf
7 Me il g 28% 11.8 kg 0.51nd
8 BE— VK HE 54 A 4.8 kg 0. 28nt
9 E— VK i3 64 A 5.4 kg 0.31m
10 =K T 54 A 5.5 kg 0.31m
F 2-2 RAMEBRER O FERE DMK (ml)
No LR 5%Glu 20%Mani 7%SB Hepa st
6 200 200 20 10 0.5 430.5
7 180 150 30 20 0.1 380.1
8 100 80 30 10 0.5 220.5
9 100 80 30 10 0.5 220.5
10 100 80 30 10 0.2 220. 2
LR LY v HF N
5%G1lu 5%.5 & 9 BEK
20%Mani 20% v = h— ik
7%SB THREEAKFETF R Y T A

Hepa

~NY R Y s 1000 U/ml



& 2-3 HAERORM (5)

No CPBT APPT ACCT  PPPT A B0

6 123 12 20 91 20w/ sec

7 71 8 37 26 20w/sec X 2
8 86 7 34 45 20w/ sec

9 59 3 35 21 (—)

10 43 2 24 17 (=)

mean 76. 4 6.4 30.0  40.0

SD 27. 2 3.6 6.7  27.2

CPBT : {4 95IREEM (Cardiopulmonary Bypass Time)
APPT : B 975EBH#] (Anterior Partial Perfusion Time)
ACCT : KENARMEWH (Aortic Cross-clamp Time)

PPPT : #5758 (Posterior Partial Perfusion Time)

4§

® 2-4 DFIER L OHRER

No Yong* GIK=* Yong* GIK* +GIK
6 10ml 30m1 0. 8ml/kg 2.5ml/kg
7 18ml 20m] 1. 5ml/kg 1. Tml/kg 3.4ml/kg
8 10ml 100m1 2. 1ml/kg 20. 8ml/kg
9 15ml 100ml 2. 8ml/kg 18. 5ml/kg 9. 3ml/kg
10 15ml 150m1 2. Tml/kg 27. 3ml/kg
mean 2. 0ul/kg 14. 2ml/kg 6.4ml/kg
SD 0.7 10.3 3.0

* o FIEAIC B S Lz YongiR B L ORGIKIK
+GIK : BINR 5 L 7= GIKIK



£ 2-5 ANLfEEIETEEER

No  ATLMKEE ATLHERE RRAEHE KBEEE HRTHELl/ke

6 1. 0nf 60ml 277ml 337ml 28. 6ml/kg
7 1. Ond 60ml 27Tul 337ml 28. 6ml/kg
8 0.3nf 23ml 146ml 169m1 35. 2ml /kg
9 0.6nf 40ml 146ml 186ml 34. 4ml/kg
10 0.6m 40ml 146ml 186ml 33. 8ml/kg
mean 32. 1ml/kg
SD 2.9

® 2-6 ¥l -BHOv==—V

No (M ==a—V BRMI==—1 FEMEAL

3. 8mum 18Fr X2 KREIR

6

7 3. 8mm 18Fr X 2 KELAR

8 3. Omm 14Fr X 2 KEDR

9 3. Omm 12Fr X 2 KEREN R

10 3. Omm 14Fr X 2 KERENAR




#z 2-7 HefE & FHME (%)

No FHIRE #7RiHE HEEHE FIREHUE #izE
6 33.3 51.0 34.0 26.0 8.0
7 30.7 51.0 35.3 30.0 5.3
8 46. 3 34.0 18.3 15.0 3.3
9 43.7 40.0 22.5 17.0 5.5
10 46.7 36.0 19.2 21.0 -1.8
mean 40.1 42.4 25.9 21.8 4.1
SD 6.8 7.3 7.3 5.6 3.3
BAE ¢ HEEHL — FHIREH
® 2-8 EFROZE(C)

No {EERBALENE KEMRENTH RIKE BRETE

6 34.5 28.6 26.2 36.0

7 33.6 30.0 26. 4 35.0

8 33.4 31.1 28.4 34.7

9 31.9 29.1 27.6 34.1

10 30.1 28.1 25.8 34.6

mean 32.7 29.4 26.9 34.9

SD 1.5 1.1 1.0 0.6




# 2-9 NIRRT R (Ftkd bR °C/nin

No E IR B ARIR FHARIE
6 0.5

7 0.5 0.7 0.7
8 0.3 0.3 0.6
9 0.4 1.7 1.0
10 1.0 1.0 1.0
mean 0.5 0.9 0.8
SD 0.2 0.5 0.2

K 2-10 FEOIREZE (RKIEER)

No mAEF IR

7 11.0 6.8
8 4.0 5.3
9 2.5 5.2
10 9.6 6.9
mean 6.8 6.1
SD 3.6 0.8




FABIRE

it H & AE

\ Y K
\"'c

M H R

& B ¥|()

!

ARNUAN
S

rIIaoeIILrd

Q'l'o’

Rif1s A
| : ABIRE
jé%;ﬁz |

=3 -3

B’ 2-1 AS/)0ESAATLRY XT ANAPS-TI BhEERF ¥ 4 7

DEIREB L UE=F—DORER



2-2 HtEDOZEAL

60

10

Ht

£ Nob
% No7
# No8
£ No9
< Nol0

#HH 28

No HI # KEMGEEH  BMoMEERY Ly #¥ H
6 51 26 24 30 40

7 51 31 33 42 30

8 34 15 17 34 22

9 40 17 18 24

10 36 21 17 22 29
mean  42.4 22.0 21.8 30. 4 30. 3
SD 7.3 5.9 6. 2 7.2 6. 4



X 2-3 ShiRMEEFZAFIEOLEL

B[RSl
100 —%/a & =
90
£ Nob
80 - <-No7
X -4 No8
70 8 Nod
<©Nol0O
60
50 L : : : :
ATHR MR 1 PligienBig %y &
R M E AN
No BI ¥ KXEOAGENHII KEAGEEEII #%HSEREH & M
6 99.9 99.9 99.4 99.8
7 99.9 99.9 99.9 99.2 99.9
8 96. 6 99.9 99.9 99.9 99.7
9 97.3 99.9 99.9 99.9 100. 0
10 97.2 99.9 99.9 99.9 99.9
mean 97.8 99.9 99.9 99.7 99.9
SD 1.3 0.0 0.0 0.3 0.1
* BT 1 %
2-4  FRARILEEFERFREE DL
B iy
| BRI e 35 AN EE
100 5
é\e\ )
80 [- 4
& Nob
60 - < No7
X 4 No8
40 & No9
< Nol0
20 |
o L . . . .
RiTH igieis:i g T T % i3]
No  Hij#A REMRERY I KEIRENM I #ESBARL  #H
6 58.5 98.7 92.4 63. 4 57.8
7 95.6 90.0 76.6
8 72.8 77.8 78.9 79. 4
9 68. 6 62. 2 75.8
10 69. 6 77.9 85.0 88.6
mean 58.5 81.1 80. 1 75.9 75.
SD 0.0 13.2 10. 8 7.1 12.9



2-5 BRI ERSE 40 E D EAL

BRI EE SR 5 £
1000
800 [
£ Nob

., 600 <% No7
E 4-No8

400 = No9

200 <-Nol0

LY WA T EEREID %Y %8

No  #T RENERTH 1 RENRERHI D #RNoEEH % H

6 638. 1 946. 9 203.7 476. 2
7 333. 4 644. 8 482.5 168 639. 1
8 80. 5 493. 3 618. 7 463. 4 352. 3
9 84. 9 646. 6 575.6 064. 8 072
10 91.2 631.1 668. 8 079.7 910.7
mean 147. 4 610. 8 978.5 395. 9 511.1
SD 107. 5 89.0 63. 2 176. 5 96.5

sk BAf\L : Torr

2-6  WIRIMESRDEDLEL

w0 B8 58 0 JE
200
£ Nob
<% NoT7
2 No8
5 No9
<-Nol0

Y EETH T RETAID ®ED ®H

No & REFERTH I KENRESSID  REMoERY  # H

6 164. 8 183. 3 66.9 35.6 32.6
7 83.9 66.0 41.6

8 45.2 45.5 44. 7 63.7
9 43.5 37.7 46.1

10 52.2 94.3 87.2 63.0
mean 164. 8 75. 6 4.1 45.0 83.1
SD 0.0 41.5 11. 4 7.1 14.5

sk BT @ Torr



B 2-7 BANRMERERAT R SEDEAL

# Nob
< No7
- No8
= NoS
<-Nol0

)

RENNREE BT

WERTH I

o
KBRS 1

EE:]

200

150

e

%

Mo

28.4 42.5

41.2

26.9

37.6

37.5

37.17

34.1

25.8

84.5

36.7

38.9

41.9

37.0

15.5

36. 7

29.1

40.7

34.7

26.1

33.0

40. 8

54.0

31.7

10

41.2

35.2

34.7

41.7

32.3

mean
SD

23.6

4.3

5.6

6.7

4.2

* BEfL : Torr

BRI AR B A R S FE DZAL,

X 2-8

8 Nob
% No7
2 No8
3 No9
©-NolO

3

i%%%ﬁ?
KBRS T

TR O

FEHTIA 1

EIE]

BRI

REMRERTH 1

#

HiI

No

40. 8

36

37.1

34.6

9.3

46.7

42. 8

40.9

52.8 100

40

46. 9

54.6

50.2

58.4

47.5

59.6

59. 8

57.1

10

62.8

47.0

47. 4

49,1

9.3

mean
SD

26.5

8.5

7.6

9.6

0.0

sk EAfL : Torr



2-9 @HYRIWLB. E. D24k,
BRILB. E.
& Nob
- No7
-4 No8
3 No9
< Nol0
_20 L 1 1 ) t
GOEY JEETH 1 M O ®wis %
No AT #i RERERTH I KRERERIID  HBEoERE #® W
6 -4.9 -3.4 -5.9 -8.4
7 36. 2 -1.6 -4.7 4.8 ~0.2
8 5.0 -1.2 1.8 8.3 -0.4
9 7.5 -3.2 2.5 3.3 8.3
10 -0.6 -15.1 2.7 1.8 5.1
mean 12.0 -5.2 -1.3 2.5 0.9
SD 14. 3 51 2.9 4.7 5.7
X 2-10 #FARMB. E. DAL
S
E4RIMB. E
20
0 - Nob
. -~ No7
2 2 No8
o0 L £ No9
<-Nol0
_40 1 L 3 1 L
GOEY] TEWTHA 1 T O ®wiEy %
No  #f #i KERERTH 1 KREARENIID ®RE2ERE  # #
6 -59.4 -7.3 -3.4 -h. 1 -3.2
7 -2.5 -6.2 4.4
8 2.7 -0.1 5.2 -5.0
9 -3.4 -3.8 -6.1
10 -13.6 -6. 7 -0.2 -4.6
mean -—59.4 -5.9 -4.0 -0.4 -4.3
SD 0.0 4.2 2.4 4.7 0.8



ER ML pH D 2L,

2-11

B R . pH

v

RENRBEIT

pidTE R
1

ﬂwé@l
KIDREHT

I

6.5 -

4

I

#

No

7.25
7. 41
7.18
7.76
7.58
7.44
0.21

7. 39
7.45
7.03
7. 46
7. 47
7. 46
0.04

7.44
7.34
7.42
7.01
7.35
7. 41
0. 06

7.34
7.39
7. 36
7.34
7.08
7.30
0.11

7.92
7. 48
7.53
7.45
7.60
0.19

10

mean
SD

¥R fLpH D ZE4 L,

X 2-12

% Nob
- No7
-2 No8
£ No9

- Nol0

FrAR MLpH

&%ﬁ?
KERRIENT

BT O

i
KEDURETH 1

i

RS

o

7. 34
7.07
7.28

34
7. 41
7. 38
7.30
7.28

7. 36
7.28
7.35
7.28
7.19

32
7.35
7.27
7.24
7.09

5.89

O~ 0 O —

7.23

7.34
0.05

7.29
0. 06

7.25
0.09

5. 89

mean
SD

0.12



X 2-13 KEWRERHOBERE

MR & No  EESRHR
0 6 59. 3
7 55. 7
8 46. 4
9 55. 6
-l 10 54.5
g mean 54.3
3 SD 4.3
g 50f
* AL : m1/kg/min
No6 No7 No8 No9 Nol0

X 2-14 HREHEDZY OANLHERDHE

NTLHEmERE (AR mE No ATt tsnt

6 2.0
e 7 2.0
E 8 1.1
& 2r 9 1.9
N\ 10 1.9
% mean 1.8
=L SD 0.4
=

H

<

No6 No7 No8 No9 Nol0




X 2-15 FHERREOZEAL

IR RIE
2 Nob
% No7
2 No8
HNo9
< Nol0
o 1 1 I 1 L
il ATERSY  ENTH #EBS TR
No B B AESOEER KORENY #Ho6ER M TR
6 93.3 64.9 72.6 88.0
7 59.0 54.0 72.3 75.1 75.0
8 75.0 32.3 22.5 42.9 41.0
9 111.0 51.0 41.1 55.8 117.0
10 52.0 65.0 56.6 88.8 95.0
mean 74.3 59.1 51.5 67.0 83.2
SD 22.8 20.1 17.8 16.0 25.1
* BAf : mmHg
X 2-16 FOEAREOEL
NoE
HHLEERIE
15
10
& No7
§ < No8
3 4 No9
B Nol0
_5 -
_10 1 1 1 I
DR AER Sy U ®“Es
No A BRSO SeefSMERY R BRE
7 1.2 0.4 0.7 -0.2
8 2.0 2.9 3.2 3.3
9 3.5 4.5 0.9 1.9
10 0.0 4.5 0.0 3.3
mean 1.7 3.1 1.2 2.1
SD 1.3 1.7 1.2 1.4

% AT @ cmH20



X 2-17  KEIRIERTHI D REFE &

utm/3y/Tm

Emi O Gy 1O 0O O © O
S| oSS a
B © © © WO W WO =
74 £
/
&0
=
/
3 =
o) o L a ..
= O~ - BEW
.ﬂ.ﬁlml.l__.
+*
o
~—
[]
=
D
[e]
il ]
1 @
ll/ Qo
\\Jl. N
PN
[
[o]
=
[{e]
[e]
=
I I 1 i !
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[aN] <D o« © hsal [aN]
— —




2-18 HEEFINo6 DIFIE DZE{L
Nob
40
35+
3)
gg 30
¥
25
20 L
-50 0 50 100 150
RERA (4)
[RBRERRE2 05y &3 5 ¢
2-19  HERHFINoTDERIEDEAL,
No7
40
35 F
— < HBIR
g1 & BIARE
}‘é ISF 3
o BIEIR
25
20 L .
-20 0 20 40 60 80
BRI (49)
[RBREN 205 &3 5}
2-20 HERFINo8DFIE DT,
No8
40
ur <> EBE
8%— & BMRIE
ﬁ B #IRE
o5 - < Rl
20 . ! .
-20 0 20 40 60 80 100
B0 (42)
RERERFE 205y LT 5}

No6

111

HE B
34.5
29.9
28.6
27.8
26.4
26.3
26.2
27.8
32.5

36
k BAT ¢

EREE
33.6
32.7
30.5

30
26.4
28
28
28.2
30.3
31.4
34
34.6
36
35

ELAGR
33.4
32.1
31.1
29.8

29
28.5
28.4
28.4
29.2
30.3
30.6
32.8
34.3
34.6
34.7

C
ERIEFRARIE R IEIR
33 32.8 36.2

21.7 32.1
27 26,5
27.2 21.2
25.2 25 26.5
28.2 2719 28.8
27.9 27.8 27.6
29 28 31
37.1 333
37.5 34.3
375 36
38.2 36.1
37 3b6.2
*HN : °C
REE
BDRIBFFARIE RIEIR
29.8 31.7 30
29 30.2 28.2
27.6  27.7 25.9
25.8 264 23.8
25.7 26.3 25
25.8 26.1 25.1
29.5 26.2 26.7
30.2 26.2 26.7
34.5 30.5 30.5
35.6 32 31.8
35.7 32.5 32.4
37.1 34.5 34.2
37.8 36 35.3
37.6 35.6 34.5
34.4

* BT : °C



2-21 HERFINIDIEIR DZAL,

No9
No9 4y EABIE EARIE  FIKE
-3 31.9  30.3 32.1
40 0 25.3 29.2
4 29.1 26.6 26.6
35 1 20 27.6  26.3 26.8
%) o ERBIR 95 27.6  26.5 27
o %0 & BIARIE 98 27.6  26.5 26.9
£ o HHRIR 43 31.3  36.5 33.5
25 - 53 34 375 34.3
56 34.1
20—20 0 20 40 60 * Lé{ﬂ. - C
BT (5)
[RBRRERS 205 L3 5}
No10
2-22  {HERFINo 10D ERIRDZEAL, 2 HEBE BRE KR
-2 30.1 25.3 21.7
0 28.1 23.3  27.7
Nol0 5 925.8 16.2 25.6
i 7 26 244 255
16 27 26.7  27.1
ar 23 27.8  34.7 27.6
35 S 24 33 37.5 31.5
g < EIBR 32 338 382  33.6
g %0 & DIARIE 39 353 39 34.4
€L SLGIEE 41 34.6
& * BAfi7 : °C
15
-10 50
AR 207 L7 5




2-23 APTTOEH)

APTT

300

200 2 Nob
<% No7
8 2 No8
8 No9
100 < Nol0

o ‘ , vS
i3 HERTI i %M

No  ®iHi RERGERTHE  REBOEERE %8

6 123. 4 over 64.9
7 18.9 over over .

8 16.9 over 229.8 21.5
9 20.0 over over 20.4
10 17.5 over over 42. 4

* BAT : B
* : over : 300FPLL L

2-94 ACTOZAL,

ACT
400 = 7
300
8 No9
a »
we 200 < NolO
100
o Lo . . .
HIH T BBy %

N

No  HiTH#f RENGERTH  RESERYE &%

9 121 over over 95.0
10 99 over over 116.0

* BN : Fb
kover : 400824



X 2-26 HPTOZEAL

HPT
30
25 —@_///
& No8
20 rp—— 2| | N
A Nol0
15
10 .
EOE:] %
HPT i %
8 19.8 19.3
9 24.7 26.9
10 14. 6 20.5
mean 19.7 22.2
SD 4.1 3.3
* BN : 7
K 2-26 Plat®Ze{t,
Plat
400
300
& Nob
3 ©No7
S~
§ 200 A-No8
X 5 No9
<-Nol0
100
o L . . .
RiTHA TEWTH [iag %
No R REARERTE] HBEHERY %4 #H
6 211.0
7 343.0 153.0 156.0
8 233.0 138.0 230.0 176.0
9 356.0
10 348.0 80.0 42.0 113.0
mean 298.2 123.7 136.0 166.0 113.0
SD 62.7 31.5 94.0 10.0 0
* HAZ : X1000/ 21



54. 6
19.0
24.6
17.6
40. 8
31.1
13.9
k BAAT 1 X1000/ 1

RT3
7.0
5.8

11.0
6.8

10.6
8.2
2.1

X 2-27 TPOZEAL

No
10
mean
SD

_wH AN W OO
" B e o0
Mmoo,
B| <06 aiecsos =
X
o)
)
~
Y
o © O O 0O ﬂm’m = o 0 0 © ©
zZ == = = B zZ == ==
- A ety 00 W W 0 LW — O B o4a4D P
g AN NN S *
jans =
® Ho
A
~
&| = O
£ ﬂww W~ Mo~ © = wmm
h @ MmO NN P o
| K
ﬁ K
H o
K =
|8 S SN 5}
oz [aa] <o o <
ﬂw o = © < Q
Mu, L e o~ o 17 /0001 X
o OO S WS 0
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o g a
= 6789wm5 B



X 2-29 CPKOZEAL,

CPK
4
3 -
S B No7
(=} 2k @NOS
S £No9
X , BNol0
0 E’/B/E\
A TERTHA ®ER Sy %
gl ] REWRESTH oMY % M
7 187 940 1104 3124
8 725 891 2306 2752
9 803 582 986 1242
10 259 724 996
mean 571.7 668.0 1280.0 2029.0
SD 273.9 273.1 608. 1 923.1

2-30 LDHOZAL

* BA{if : X 1000 U/L

1200

LDH

1000

800

kBN : U/L

N
-
600
400
200Af$
No  Hifil RENREWTH  BEB TSR #“H
8 257 488 1022 627
9 1049 427 560
10 260 404 346
mean  653.0 391.7 662. 0 486. 5
SD 396. 0 96. 4 262. 4 140. 5



2-31 BUNDZE{L,

BUN

g Nob
<% No7
-2 No8
B No9
<Nol0

No RITHA FH
6 23.7 10
7 13.5 10
8 12.1 10
9 19.4 10
10 19. 8 10
mean 17.7 10
SD 4.3 0

sk EA{\f : mg/dl

2-32  GluD 4k,

Glu

140
130 S
120

& Nob
%-No9

mg/dl
S

100 +&
90 B8
80

OB BH
X

No A FH

6 90 90
9 99. 4 130
k BN : mg/dl



2-33  HRFINoTDCre &L PO,

Cre., P

No7

&P
% Cre
o Lo , . . .
73 NI 1 FHERRIA O sy %
IEY HEWTHA 1 JERTHA T ®E %
P 5.8 3.3 2.5 2.8 4.3
Cre 1.7 1.4 1.1 3

1.
* HAT : mg/dl

2-34 Na®OZik

Na
170

£ Nob
% No7
2 No8
£ No9
< Nol0

No B #) KEPOENTH  BIOERE %

6 134 132 138

7 147 128 134 140

8 168 150 143 149

9 140 124 115 130

10 137 120 119 124

mean 145.5 131.2 128.6 136. 2

SD 8.1 10.5 10. 2 8.6

% {7 : nEq/L



2-35 ClOE{L

Cl
130
£ Nob
<% No7
2 No8
5 No9
<& Nol0
AT TEWTHA Ty %
No  Hi ) KEARERTE %S % W
6 98 94 98
7 110 92 93 101
8 118 94 98 101
9 105 89 83 91
10 99 86 76 85
mean 108 91.8 88. 95. 2
Sh 7.0 4.1 8.1 6.3

X 2-36 KOZ1L

% BT : mEq/L

6
£ Nob
< No7
24 No8
£ No9
< Nol0
[0k JEMTH &5

No i #j KREINRERTE  HHLEES & @

6 3.4 3.2 1.9

7 4.3 3.7 2.4 2.1

8 5.2 3.7 4.2 2.4

9 5.1 2.9 2.7 1.9

10 3.7 2.7 2.6 2.0

mean 4.6 3.3 3.0 2.1

SD 0.6 0.4 0.6 0.2

* BZ @ mEq/L



X 2-37 FIOMEERFTORE

=
ﬁ%
800
No JRE&E
600 |
_§‘ 6 139
S| 7 206
£ 10 591
=]
900 L AVG 312
STD 199
0 e
No6 No7 Nol0 * HA{iZ : m1/kg/day

2-38  KUhf:EWTIA DO THARIE & FEFRE

N el —
R
% No BHIRIERE &
570 ® = 6 64.9 64.8
S0 & 7 72.3 60.9
S 8 922.5 60.5
ol 9 41.1 63.8
gﬁz i 10 56.6 64.9
ﬁ 61 - -
E .
% ‘  BQ7 : mmHg
? 4§?fJH)TUT: unHg %0 % :ml/kg/min




# 3-1 EHIK
#iE iNo m F R B4 51 E ® = R
1 TRy S ASD b3 2 B 10. 4kg 0.47nt
2 -2 N VSD b3 64 B 6. Tkg 0.35nt
3 T eINVT 4 — PDA HE 54 A 3. 8kg 0. 24ni
4 M FE VSD HE 4,54 8 10.0kg 0.46ni
5 MY o - PS-+VSD IE 1.55% 4. 5kg 0.27nt
F 3-2 KIEREE O FEEKR O AL (ml)
fEINo LR 5%G1lu 20%Mani 7%SB Hepa Dexa W g
1 200 150 50 10 1.0 411.0
2 50 170 20 5 0.7 245.17
3 50 120 20 5 0.4 195.4
4 180 150 50 20 0.2 1.0 401. 2
5 210 50 15 10 0.5 285.5
LR 2LERY VA IVIR
5%G1lu 5%5 & ) FEIR
20%Mani 20%< > = F— ViR
T%SB THIREEAKRFEF RV U A
Hepa ~NRY MY A 1000 U/nl
Dexa T Y X% v Ing/ml



& 3-3 WOHER DR (5)

fiEf]No  CPBT APPT ACCT PPPT R AR Eh

1 168 15 77 76 20w/sec
2 95 9 58 28 20w/sec
3 49 4 42 3

4 114 3 55 56 20w/sec
5 92 7 62 23 20w/sec
mean  103.6 7.6 58. 8 37.2

SD 38.6 4.3 11.3 25,7

CPBT : /9S82 B¢[ (Cardiopulmonary Bypass Time)
APPT : RIS f552#] (Anterior Partial Perfusion Time)
ACCT : KREIAREWH  (Aortic Cross—clamp Time)

PPPT : %4155 ¥ (Posterior Partial Perfusion Time)

£ 34 MELEREOHRER

SE#INo  Yong*  GIK* Yong* GIK* +GIK
1 18m1 200m1 1. Tml/kg 19. 2ml/kg 14. 4ml/kg
2 12ml 150ml 1. 8ml/kg 22. 4ml/kg 22. 4ml/kg
4 10ml 300ml 1. 0ml/kg 30. Oml/kg 7.0ml/kg
5 10ml 100ml 2. 2ml/kg 22.2ml/kg 11. 1ml/kg
mean 1. Tml/kg 23.5ml/kg 13. Tml/kg
SD 0.4 4.0 5.7

¥ FIHICIRE Lz Yongl B L OGIKIE
+GIK : BN 5 U 7= GIKHR



# 3-5 ANLfli&EIBTEHE

FEGINo ANTLHEERE ALMERE RBEREHE BREE BRREE
1 1.0 X2 120ml 27Tml 397ml 38. 2ml/kg
2 0.6nt 40ml1 146ml 186ml 27. 8ml/kg
3 0.6nf 40m1 146ml 186ml 48. 9ml/kg
4 0.6ni X2 80ml 277ml 357ml 35. Tml/kg
5 0.6nt 40ml 146ml 186ml 41. 3ml/kg
mean 38. 4ml/kg
SD 6.9

* 3-6 #f-BOob==a—1
EWJNO =M ==a—1 Hﬁlﬁlﬁ:lb—l/ %ﬁﬂgﬁ’fﬁ
1 3. 8mm 18FrX 2 KBEE) R
2 3. Omm 16Fr X 2 K RBEH R
3 3. Omm 16Fr X 1 K BEE) AR
4 3. 8um 18Fr X 2 KRB HR
5 2. 5mm 12Fr X 2 K BB ES AR




* 3-7 HEDTHE (%)

FEBINo AR fiiATHt  HEEHt FIREHe  RE

1 33.1 38 25.4 18 7.4
2 31.4 30 20.6 19 1.6
3 39.1 43 26.2 20 6.2
4 33.4 34 22.6 16 6.6
5 44.2 49 27.3 15 12.3
mean 36.3 38.8 24.4 17.6 6.8
SD 4.8 6.7 2.5 1.9 3.4

FRZE  HEEH-FIREHL

® 3-8 EBEOXEIL (C)

EFINo TEERRBASAEF  KEINREER  RIEE  ERETHE

1 32.0 31.9 28.5 36. 2
2 34.2 29.9 27.5 34.4
4 35.5 33.0 29.7 35.5
5 35.8 27.2 25.5 36.1
mean 34.4 30.5 27.8 35.6

SD 1.5 2.2 1.5 0.7




# 3-9 MEEETE (BIthH HHER) C/unin

JiE No [EEN: =)

1 0.0
2 0.5
4 0.8
5 1.2
mean 0.6
SD 0.4

* 3-10 HEOIREZE (RXEER)

FEFINo  NMIELAHT] YIEERES

1 4.9 5.6
2 .3 4.8
4 13.5 3.7
5 22. 4 9.4
mean 11.8 5.9
SD 6.9 2.1




3-1 HtfEOZE1L

60

Ht

B EF1
% JEMI2
- FEI3
= EFI4
< JEHI5

%5 i

AEBINo a3 RENRERTHT %o % M IR
1 38 18 28 32 43
2 30 19 20 24 24
3 43 20 32 37
4 34 16 17 24 31
5 49 15 25 26 48
mean 38.8 17.6 22.5 27.6 36.6
SD 6.7 1.9 4.3 3.7 8.5

* HfZ 1 %



3-2 EMRIMERSE 0 EDEAL

AR AL S 70
1000
800 -
B IEF1
E 000 > JEBI2
& 400 4 JEFI3
B EFIS

200 -

0

ilEiiba THERTH 1 BT T #®Es

FEBINo RTEROTEEIRM  REIRERTH I REWREMH T RO TERY

1 583.0 718.5 714.8 699.7
2 304. 8 482. 5 420. 4 367.1
3 460. 3 433.9 348. 7
5 951. 9 734.9 565. 9 503. 2
mean 479.9 600. 3 033. 8 479.7
SD 124.5 126.7 119.0 140. 3

* BEAfL : Torr

B 3-3 FARMEERSEDEL

F AR ML ER SR 5 TE

& EFI1
< JEBI2
-4 SEHI3

RTERSY R 1 T O A

JEBINo BIERAIEIRE  REMRERT [ REIREREN T REOMREIRM

1 08.2 78. 3 83.9 57. 6
2 33.0 33.7 32.6 35.8
3 71.1 62.2 63.2 08.2
mean 54.1 58.1 59.9 80. 5
SD 15. 8 18.4 21.1 10. 4

Kk Hifi7: Torr



B 3-4 BHRIMERERA R 53 EDZEAL

BRI AR A 45 [
200
150 +—
= EF1
E 100 + < EWJZ
£ & FEFI3
= fEFI5
0 1 1 1 1
BiTER 4y JEWTHA 1 JETHA O ®“E S

FEBINo RITERDFEERI  KREIRERTH I REWIREERTI 1T BRERTIEER I

1 42.8 43.0 47.3 43. 4
2 31.1 28.8 27.2 28.7
3 28.5 25. 4 80.7
5 21.8 21.7 17.9 21.3
mean 31.9 32.0 29.5 36

SD 8.6 6.4 10.9 11.6

* BAfif : Torr

X 3-5 FEARILRERS X 53 EDEAL

A AIRIIL R BR T A 43/

120

100 |-
80 |
- & fEFI
E’§ 5 EFI2
2 REPI3
20 -
O I3 1 1 1
BIER 4 TERTE 1 WERTHA T ®ia
JEFINo HIER D TEERH KEIRAERTH 1 KEIARERTHA T HER ST
1 48.9 57.8 60. 1 51.0
2 38.8 34.1 40. 1 45.3
3 59.4 59. 3 46. 8 49. 6
mean 49.0 50. 4 49.0 48.6
SD 8.4 11.5 8.3 2.4

% BA{\L : Torr

o
&



3-6 WhfJRB. E. DAL,

BIRIMLB.E.
40
20 - 7 EFI
o < FEFI2
/@ 2 FEFI3
0 = fEFIS
_20 1 1 1 1
RER 5y TEMTHA T pliidiaip Mg %“ER s
FEGINo ATERAPRERE]  RENRMEMTIA 1 REAREERTI T #E o TEER
1 6.4 -10.6 -7.8 -7.5
2 -10. 8 -8.8 -6.6 -7.0
3 23.0 15.5 74.9
5 0.4 -2.1 -8.1 ~2.2
mean -5.6 0.4 -1.8 14.6
SD 4.6 13.4 10.0 34.9
3-7 #RI0B. E. DAL
=
R If.B.E.
20
0 >
. W & I
g %::IZ:::::==Q}47 -8 & < FEF2
4 FEFI3
_20 f—
_40 é\é\ L /
HIER 5 FEWTIA W O %5y
FEFINo AIESAPEERET  REWRIERTHA KENRAE T 1T I TE R
1 -6. 8 -9.8 -9.1 -8.6
2 -11.2 -10.1 -3.6 -1.1
3 -33.9 -36.0 -41.0 -33.3
mean -17.3 -18.6 -17.9 -14.3
SD 11.9 12.3 16.5 13.8



X 3-8 @fRmpHOZEAL

7 EF1
< FEF2
- JEH3
= fEF5
6.5 |-
6 1 1 Il 1
ATER S R 1 FERTHEA T HBE sy
FEFINo  RIEPOFEERH]  KEMRERTHI 1T KEMREKEI D %o mEei
1 7.28 7.21 7.23 7.26
2 7.28 7.34 7.4 7. 38
3 7.77 7.72 7.91
5 7.55 7.46 7.44 7.52
mean 7. 37 7. 45 7.45 7.52
SD 0.13 0.21 0.18 0.24
X 3-9 FEAkfnpHDZEAk
%
SR fpH
8
& EF1
% JEFI2
# JEFI3
6 L ‘ , .
AIER Sy WA 1 JERTEA O B
N0 AESAOTEE  KBIREWHN T KBIRENAT SR
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Studies on the Development and Clinical Applications of Mechanical Heart

and Lung Apparatus for Use in Small Animals

In recent years, the diagnostic techniques of cardiovascular diseases in
small animals has improved through the introduction of various diagnostic
apparatuses such as the ultrasonic equipment. Consequently, the diagnosis of a number
of heart diseases, both congenital and acquired, has become clinically feasible.
As treatments for these diseases, it is hoped that life is prolonged by conservative
therapy and that radical treatmént using thoracotomy and cardiotomy could be
performed.

Surgically, mechanical heart and lung apparatuses are necessary for
maintaining the cardioplegia in order to safely conduct the thoracotomy and
cardiotomy. They are used widely in human medicine and require a large circuit and
large volume of filling blood within the circuit. The cases of heart surgery with
cardiac disease in small animals are predominantly medium-size breeds of dogs
weighing between three and 10kg. It is, therefore, unfeasible to apply the human
mechanical heart and lung apparatus for small animals since there are problems such
as large volume of filling blood within the circuit, hemolysis of the blood or
resistance to the flow‘rate. In this study, we attempted to develop a mechanical
heart and lung apparatus that can be applied to small- and medium-size breeds of"
dogs. Moreover, the amount of filling fluid is reduced within the circuit and the
blood is replaced by non-blood materials to verify the clinical applicability of
the apparatus based upon the vital reflexes when performing thoracotomy and
cardiotomy using both the hypothermia (cooling)and non—hypothermia (non-cooling)

methods of treatment.

1. Prototype of the MERA mechanical heart and lung system from the Animal Clinical

Research Foundation

Trials were conducted using the prototype of the MERA mechanical heart and
lung system from Animal Clinical Research Foundation (Senko Ikakogyo Ltd.), with
built—-in roller pump, temperature controlled water bath, and a full array of
temperature sensors. The roller pump in the mechanical heart and lung apparatus used
in these trials had a maximum blood flow of 1, 280ml/min. when using the L circuit,
and a maximum blood flow of 500ml/min. when using the S circuit. The mechanical lung

was of the hollow fibers with perfusion type, and was able to use three separate



effective surface areas of 0.3m?, 0.6m?, and 1.0m’. It was also possible to use the
membranes in parallel. The extracorporeal circuit can absorb blood from the heart
chamber and feed it into the circuit for reuse, and the circuit itself is of a
semi—closed design which permits closure of the catheter, employing L and S circuits.
The circuit specification has been reduced for the purpose of simplification, which
can reduce the amount of filling fluid as far as possible. The heat converter is
a Brown—Harrison model, and uses a perfusion fluid for nephrectomized kidney
requiring little filling fluid. As a result, the minimum amount of circuit fluid
was 169ml for the S circuit when combined with the 0. 3m? mechanical lung, and 317ml
for the L circuit when combined with the O.6m’* mechanical lung, thereby making

extracorporeal circulation possible using non-blood fluid.
2. Extracorporeal circulation using non—hypothermic procedure

Using the same dogs on the mechanical heart and lung apparatus in these
experiments, thoracotomy and cardiotomy were carried out using the non-hypothernic
procedure to examine both the reflexes of the dogs and the capabilities of the
prototype of apparatus. The five normal dogs used in this experiment were all fully
grown and weighed betwéen 3.8 and 10.9kg. Each of them had previously undergone
extracorporeal circulation using non-blood fluid. Thoracotomy was conducted under
controlled ventilation using a muscle relaxant and intravenous microdrip infusion
with 0. 1% ketamine hydrochloride. The fluid and blood were supplied through the
aortas, and removed through both the superior and inferior venae cavae. The cannulae
used for both supply and removal were those used normally in pediatrics. Using this,
extracorporeal circulation was started. Next, the cardiotomy was conducted after
the aortas were blocked off. Following examination of the héart chamber, the
incisional cardiac muscle was sutured closed. Heparin sodium was used as an
anticoagulant, and protamine sulfate was used to suppress the anticoagulant effect.
Further, 7% sodium bicarbonate was used to maintain the acid-base balance. A combined
solution of lactic Ringer solution, 5% glucose, 20% mannitol, 7% sodium bicarbonate
and hepar in was used to fill the extracorporeal circulation circuit.

As a result, the mean time for a complete extracorporeal circulation among
the five dogs was 84.8 + 10.4 min. with a mean aorta blocking time of 32.8 + 2.6
min. Also, both blood gasses and acid-base balance were highly satisfactory while
circulating extracorporeally. Although the mean blood pressure dropped, it did not

go below 75.5 & 6. 3mmHg, and a satisfactory quantity of urine could also be obtained



during extracorporeal circulation. Blood coagulation could be controlled well by
administering heparin prior to beginning extracorporeal circulation as well as
protamine sulfate when it had been completed. Considerable hemolysis and a slight
rise in creatinine was detected by the blood tests conducted during extracorporeal
circulation, but other examinations showed these values to be within tolerable range.
The Ht values during extracorporeal circulation lowered to a mean of 22.8 + 1. 1%
for each of the five dogs due to filling fluid, but these recovered upon awakening.
Yong fluid was used for cardioplegia and GIK to protect the cardiac muscle, and the
status of cardioplegia was comparatively good. Following cardioplegia, ice slush
was infused into the pericardial tent, and the cardiac muscle protected locally prior
to the cardiotomy. Following removal of the aorta block, recovery of the heart beat
could be achieved either spontaneously or through cardiac massage, but temporary
ventricular tachycardia was also in evidence in some cases, requiring the

administration of lidocaine. However, post-operative recovery was good.
3. Extracorporeal circulation with hypothermic procedure

In the previous experiment, it proved to be effective to apply extracorporeal
circulationwiththenon;hypothermicmethodforsurgeryusingziMERAmechanicalheart
and lung system for small animal use. Therefore, it was thought that even safer
extracorporeal circulation may be possible with even greater effectiveness upon
recovery if the metabolism of the body could by suppressed by means of extracorporeal
circulation employing a hypothermic procedure. In this case, the water bath for
cooling the extracorporeal circuit in the prototype had been newly fitted, and
following the additional improvement of upgrading the roller pump from one that was
suited to being the artificial heart of a small-sized dog to one suitable for a
medium-sized dog, extracorporeal circulation was implemented using the hypothermic
method. The normal weights of all these dogs used in this experiments were between
4.8 to 11. 8kg, and extracorporeal circulation using non—blood fluid was carried out
in all cases. In three cases, fluid was supplied from the aorta, but in two cases
the supply cannulae blocked the surgical field, so that the cannulae were instead
inserted into the femoral artery to ensure a wide, clear field for the operation.
The fluid and blood were removed as in all cases by using both the superior and
inferior venae cavae, and the supply cannuale were changed to a simple straight type
for insertion into the artery. Thoracotomy and cardiotomy were performed in exactly

the same way as in the previous experiment. Consequently, because thoracotomy and



cardiotomy were comparatively easier under hypothermic conditions than under
non-hypothermic ones, extracorporeal circulation time for the five dogs was a mean
76.4 + 27.2 min., and the blocking time for the femoral artery was 30.0 + 6.7 min.,
which is only slightly shorter than with non—hypothermic method. However, based on
monitoring of both patient reflexes and the state of the exposed heart, it was
adjudged possible to extend both the extracorporeal circulation time and the period
of exposure of the heart. Body temperature in this case was approximately 3 “C lower
in the rectum than with the non— hypothermic procedure, and the mean arterial pressure
considerably lower, but urine quantity was sufficiently obtained. Arterial blood
oxygenation was good, and both blood gasses and acid-base balance proved to be more
stable than non-hypothermic method. Control of blood coagulation was almost as good
as before. Various blood tests identified the presence of considerable hemolysis,
a reduction in serum potassium, and a rise in CPK. Although fluctuations in LDH were
observed, there was no definite tendency identified. The other values examined were
all within tolerable limits. Ht values during extracorporeal circulation were
reduced to a mean 21. 8 + 6. 2%, but these recovered after extracorporeal circulation
had ended. Cardiac resuscitation required cardioversion (electrical defibrillation)
in three cases, and heart massage in two cases, and all of the cases experienced
temporary tachycardia.'Also, in one case, the weaning of the extracorporeal
circulation was barely prolonged when compared with the non—hypothermic method, but

the post-operative prognosis has been extremely good.
4. Practical applications of extracorporeal circulation in clinical cases

From the results of the our experiments to date, it has been understood that
extracorporeal circulation with the non-hypothermic method is effective for the
metabolism of the body, carrying out cardiotomy and post—-operative recovery. However,
the practical benefits to actual clinical cases were also examined because it is
predicted that clinically, there is high surgical risk which is not present in normal
dogs. These clinical cases were as follows: One case of atrial septal defect (ASD),
three cases of ventricular septal defect (VSD) (one case was complicated by pulmonary
artery stenosis), and one case of patent ductus arteriosus (PDA), making a total
of five cases, each weighing between 3.8 and 10.4kg. Excluding the PDA case, for
the remaining four cases, the mechanical heart and lung apparatus was used to employ
non-blood extracorporeal circulation with the hypothermic technique. The

thoracotomy and cannulation were performed under controlled ventilation using



continuous intravenous microdrip of 0.1% ketamine hydrochloride and a muscle
relaxant. Fluid and blood was supplied from the femoral artery, and removed via both
the superior and inferior venae cavae. Following cardioplegia, radical treatment
of a defect through cardiotomy was performed. The PDA case underwent non—-blood
extracorporeal circulation with the non-hypothermic method. Fluid and blood supplies
were from the femoral artery, and extraction from the right ventricle. Incision of
the arterial duct was made following blockage of the aortas. The mean time for
extracorporeal circulation in these clinical cases was 103.6 + 38.6 min., and the
aortas were blocked for a period of 58.8 + 11.3 min. It was possible to prolong the
period of both thoracotomy and cardiotomy, as well as the time required for treating
the defect, due to the thoracotomy and cardiotomy being comparatively long. Both
blood gasses and acid-base balance during the extracorporeal circulation with the
hypothermic procedure were good. Also, the fall in arterial pressure during the
extracorporeal circulation was within tolerable limits. Blood coagulation control
was also quite good, and various blood tests confirmed a tendency towards a reduction
in serum potassium, considerable hemolysis, and rises in ALT, AST, CPK, and LDH,
but other test values were within tolerable limits; The Ht values during the
extracorporeal circulation were 17.6 + 1.9% but post-operative recovery was
comparatively rapid affer administering diuretics.

In cases of cardioplegia, excellent cardiac recovery could be obtained in
all cases by employing electrical fibrillation, and weaning from extracorporeal
circulation, awakening, and post—operative recovery were good. In the two cases where
tachycardia was observed, recovery was good following administration of lidocaine .
Since the single case of PDA required partial circulation, abnormalities in the
acid-base balance were confirmed. However, blood gasses were good, and recovery
following removal of the aortic block, as well as weaning from the extracorporeal
circulation and post—operative recovery were also good.

From the above, it was demonstrated that prototype trials using the MERA
mechanical heart and lung system for small animals worked well for dogs weighing
between three and 10kg. Moreover, it shows that using the same system, the
extracorporeal circulation with the non-hypothermic procedure is feasible with
non-blood filling fluid in the L and S circuits. Also, by cooling the blood through
the addition of equipment upgrades, the metabolism of the body is suppressed, so
that thoracotomy and cardiotomy can be carried out easily. Moreover, as a result
of application of the MERA mechanical heart and lung system from the Animal Clinical

Research Foundation to actual clinical cases, prolongation of time requiring



thoracotomy and cardiotomy, weaning from the extracorporeal circulation, and
awakening and recovery are all excellent. Therefore, it has been confirmed that the
conventional extracorporeal circulation method can be used with safety and is

effective in radical surgical treatment





