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— Abstract —

Experimental Cardiac Transplantation in the Mongrel Dogs(1I)

Jeong Ryul Lee, M.D.", Ki Bong Kim, M.D.", Sok, Whan Sung, M.D.", Hyuk Ahn, M.D.’,
Yong Jin Kim, M.D.", Hurn Chae, M.D.', Joon Ryang Rbo, M.D.’,
Kyung Phill Suh, M.D.’, Chong Whan Kim, M.D.’, Jeong Sang Lee, M.D.’,
Seong Deok Kim, M.D.”, Jeong Wook Seo, M.D.™

We have performed 27 cases of orthotopic homologous cardiac transplantation using
Korean mongrel dogs and one case of sham operation for the evaluation of harmful effect
of cardiopulmonary bypass itself on the dog from April, 1989 to June, 1990.

Our previous reports have already demonstrated basal hemodynamic and hematologic
datas on the canine homologous heart transplantation and the fundamental principles pf
transplantation of the heart. The mean body weight of recipients was 13.2+1.2kg with a
rage of 11 —15kg, and the hemodynamic and hematologic pictures were almost same as the
result of previous reports from our hospital, except marked decrease in postoperative
platelet count(from 3.18 +£0.80x10° /mm?® to 1.41 +0.37 x 10°/mm?). Mean survival time
was 24.82 +49.40 hours with the longest survival of 264 hours.

Donor cardiectomy included coronary vasodilatation with diltiazem, potassium arrest,
and the rapid cooling of the heart suspending in the speicially designed ice-bath. Median
sternotomy provided excellent exposure of the surgical field. 6—0 prolene suture was used
for the anastomosis of both atrial cuffs and the great arteries, and we found the fact that
stenosis, bleeding, thrombus formation around the anastomotic site could be decreased
with the use of everted horizontal mattress suture techniques. Immunosuppression was
done with a combination of lower dose Cyclosporin-A, Azathioprine, methyl-prednisolone,
but our cases still showed too short survival to worry about graft rejection.

Still poor was our quality control of experimental animal, we had much difficulties in
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postmortem evaluation of the dogs. Low cardiac output due to biventricular failure,

intractable supraventricular or

ventricular

tachyarrhythmia, postoperative massive

bleeding, sepsis were most frequent findings that could be thought as a cause of death. A
few cases showed subendocardial patch hemorrhage in both ventricular cavity or atrial
sep-um at autopsy, suggesting acute subendocardial infarction,

Although our team overcome most of the technical problems of orthotopic heart
transplantation, we should pile up further knowledges about donor heart preservation,
quality control of animal, infection, rejection, the effect of the cardiopulmonary bypass to

improve the results.
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o Bz B3 ¥ & don, 2% HALE
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2) 83 a2l

&3 4-59Ad 15kg AFHe F3H SIS F7AE
Zolel & Fv]3 & B8 A7 FEAE Yol 4
A (F-28)& 4¥3dq P& fxsdch ¢
o]Exo] AEle (Ketamine, &% 5—~10mg/kg) &
Z 3o Qut A (CBC) #AL U715 H4AL A% 7]
5 AL A8E 2 399 FAE A9 AHEE @
gor £z HAd, F¢ FHAE xgsd HAAR
(wholebody) 2] €& ol ¢ AF 9] AxE
33 weld vy fAL o] &3ty ThA] BEAF I
F¥ X—- 898 AAs1, YA (Cefa AF, &
F 25mg /kg) & 2F 3L A FEAE B EATH
3 1247 o} FHAHLH £d BY sy
Cyclosporin-A& & 18A13, 12413 Ao 4z
1-2mg /kg %22, Azathioprine€ €A 1271
o 2mg /kg §%Fo2 FF BASAT 4H7 FH
L FELoT G A EHS 810 ARJE P}
o $87 YA T3} WL WA RHAY
4-g AR HAG PAoe Cefa AT &
AA 100mg /pintE FJYTFE ARAZAA EF 2@
s ch

3) =& EH| ¥ ot

AR 5-10mg /kg& SF 3t TP A|ZH olE
29 0.0img /kgE HEE FAAsD Hd FA
& tedl #r3n e 24 Y992 ¥32
HAsE BFHM HED 10mg /kgE vIHE &
=81 HE o} B7IWA WA 7.5-8.0mm FHUE
7182 g ol A8t N:O—O:~Halothaneo 2 v}
£ #sl9.en, Mioblock 0.1mg /kgZ 25& ©]
NNE I ZFF 10-20ml/kg £F ZEF
15—-203 2 91-8 3 & 7] (Compact 75 anesthetic mac-
hine, ForeggerAl AE)E AT, oldf AFA
o] gFIAe] FHE ¥l URE AAS FoE
Z1€xch AEEE ANsteqd 1EFW, DHAE »3
A7 E8E ARlEte B9 g¢gn 34 FuYg-g
AAstgon, FAEL A3 Ad, FA¥Y
7tE B4 E 2339 #4783 xd8E 4y
A3, A A2 ZAEI

4) T& Yy

FAA FE AF WS A AdH &F FY
€ B3 48 Ho] ¥ ¥R FEI) 2P
A ¥ Y4PAAE FUE =8 Y sy 7
Ro A@sAT. B4 FY IS T AFAAYY
TF &E =237] Y8t Diltiazem 2mge BF
st A4F A9, &F FAE A dERE (YT
AE a2F AR AL 10ml /kg £F22 FY5A
ARANE RESAT. A ZHAA 7eEe 9A
4F A9E Adsin gF A, A3, HEY X
@] g4y e, HEdg A2 o dasd
o H2E A4S BHdolA 593 2% £71(=2
Y Dol e 4¢ 32 A JE5o IHAAN F
& Y Fx3n(4dS =71 4¢el 7i7te A
£), $4%e] & oA sF AN A
(oluf M #9971 8 F JoW T FHAAN B
FolX T & ZAHAS) ;YT £y 3R AT
& FNste o]4 Zu|E &3 AT

FEA FE AT BN A e HAb 25
mg /kgE AFT F Ay A JF 39, T .
Aelo] At@sl T 5—head roller pumps 3% A9
S 871(AOAF A E)S 7123 (Shiely, Bentley), %
£ 93 (COBE) 42718 AHg3l9 A9 &8 A7
sled A2 26-28C 7R RF2 Al 4F FA,
a2 =9 &r}ul(snare) & A &4 A &8
(Total cardiopulmonary bypass)® RE3stT 438
Eel-g AdsiAieial H4eolE Bestd 4P
gAg ¥g Ao ojnf Hopude ALEEtA gt
0, A4S SHAEe $ANT(EZMHE). atr-
ioventricular groove) FFolA Hsste Fzie
Az 29 5 USE FE3 @iz olojM i
U3 HERE Fdsle £579 43S ¥EHA
o}, Wz Ay Agee] AHAZ FAAL A4S 2
olx] FoAY H& Fzhle ¥ A Aol F
A AZx(gauze)ol A 2Pl 45T FAANIF
6—0 prolene B AL o] &3t F4d FERH @
& 2t ololM 4 57 R 4 HE 2 ¥l
gt 59 disde AW £ 43 2FOHR
K EY 4, everted horizontal mattress suture)
£ 3T YR OS5 B8 s 2E 79 H3o
B AEE =Ygk 20-308 FFHo2 Fo
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A9 dEY JiARY 28 FTed nxEg ¥
ARAAN L FAF 5, o], B AAE, 49 o
9 1939 58 59 widsigc 2ol g
F Aeg 2y Frl AAEE NI RyolE
281 By (S F3 godl et A7 24
Fo2 A% BHEg 2AAHRLH 40-60F T 2
2 ##(assisted circulation) & At FEE A
2 2] FEsFe 9A ANF7NE o83t 4
WMESE B9 14038 AEE XA A,
24 AAgh FHLSE BASAEA Protamine sul-
fate® Foi3tn A¥L ¢ H FIE AL RAF
A€ BistEct

5) o) &8

Q1 Z A 71y AOZAA 5-head roller pump® At
£355 3 371 Shiley, Bentley 7] X3 Atsirist
COBE VPCML %3 A&7 AMgsidct dstde
3mg /kg# AFEHen FTFHFHL 80— 140ml /kg
/min(0.8—2.5L /min/m2)2 fFAAZed olde]
#FLol d94=2 FolM 70—~130mmHg =7t =HA
o AR R AR &€ 27T AZRAA FR:UeH
A ARE Z2Evle dudn ge viez 53
o g4 SYANE 120X oE RFEE k3
Ak

6) ¥ el % HY AN

Fedg FAdd IF &4 g € 7 UEF
#3 ML FANNZ AFEEFE A3 ARG
mulfimonitor (HoneywellAb )2 ¥ AMEE
AT SARAR, FAES =% 28EF 59Y
Y 27, 483, 49 g473A 245E 89 F
o] ¢ty g d7R AF HAstH 71&A A F1EHA
o 2413 7vE o 2 Input /Outlutg A4t 718
s

AEAY AX e 7HeE 27 AHE FASEH =
gatgem AL Cefa A% 2 TAA 100mg /kg
/day, GM 5mg /kg /day2 Fo3tges 71e Ci-
metidine, Digoxin, Lasix%& B8] wet AR5t
D He AdAlE A8 &l ¢ F methyl pred-
nisolore(Solumedrol) & 5~10mg /kg %22 10
2o AAM HH8) BFHYR Cyclosporin-AE 72
+ 47} sHed A img /day £%& 232

o (v 3] 5% D /W 50ccol 41014 2413 St
AF) FoAsga AT F9E 2-5mg /kg /dayE 2
3 B E A7} Azathiprine® 1.5—-2.0mg /kg /day
& AT 29%Y 32 methylprdnisoloned 4¢ AX
A 8AIL HEo R kgd 2mge VWS FFE 2
£ X 24MNT FHEE Img /kg /dayE BF B3

2 a% RHe 33 o 159 Fole 0.2mg /kg

/day7tA] st gF 7Y ol AEF B F
$ Cyclosporin-A(3—5mg /kg /day)-Azathioprine
(1—2mg /kg /day)-Methylprednosol one(0.1—0.3
mg /kg /day) & AT FA5d dGAE FAHA
o ojnf A71%, BYF +FE FA TAlSR

HE 2

N =8

e

2l 23 fl HAX

2
g9

&7 QutEd HAMY YA HY7 2y, Ny
F, Ba% F7 A4 12.26 £2.41meg%, 36.28 x4
95%, 1.22x10* £4.2x10% 3.18x10% £8.01 x10*°]
A3, B3 ANAFL Na, K, CIvt 22 141.25+6,
60mEq /L, 4.23+0.80mEq /L, 107.50+6.01mEq /L
olon, Fag 7ta B 274 PH-PCO»POx-
HCOs7} Z+2} 7.39 £0.07 -37.15 £7.67mmHg -97.
76+24.50mmHg -21.24 £3.33mEq/Lelim, ¥ut
B HA 272 ZF, Y2 F, 2d2HE $9uUF,
&2l SGOT, SGPT7t 9.3 £1.50mg%, 94.80 =
55.00 mg%, 180.20 +64 /60mg%, 6.48 +1.15gm%,
2.93 +0.53 gm%, 48.18 +31.000 /L, 28.09 +23.
850 /LA o™, 4% HAF 27 & BUN, creatinine X
7} 12.42+ 5.55mg%, 0.99+-0.33mg% FoH(F 1).

B

3) AHT| MF oA

A7) BF AT 96154802 BT 11643 =
15.27%, HEH® X AL 44~-84F 22 HF 66.
56+9.59% ollon A AR A 2xE 42327,
45+1.28, 27.73+£1.48TC R} HEY 3L F £
B2 £8A0L HE 4372 £13.278 Ao
Ae) €8 =F £L¥FE EF 03~-124ccHHE
3).



E 1A% old £¢ 8% £829] ¥ @A,

=4 =¥
Hb (mg%) 1226 £ 241 11.15 + 1.60
Het (%) 36.28 £495 3382 +425
WBC (x10*/mm?) 1.22 + 0.42 1.67 + 0.83
Plt (x10°/mm?) 3.18 + 0.80 141 £ 0.37
Na {mEq /L) 141.25 + 6.60 136.00 + 11.98
K (mEq /L) 4.23 £ 0.80 357+ 133
Cl (mEq /L) 107.56 £ 6.01 103.12 + 9.79
PH 7.3% £ 0.07 7.42 £ 0.45
PCO2 (mmHg) 315 £ 767 30.23 =856
POe (mmHg) 97.76 £ 24.50 258.00 + 51.00
HCOs (mEq /L) 2124 £ 333 1754 + 2.9
Ca (mEq /L) 9.63 + 1.50
Glucose (gm%) 94.80 + 55.00
Cholesterol  (mg%) 180.20 + 64.60
Protein (gm%) 6.48 + 1.15
Albumine (gm%) 2.93 £ 0.53
SGOT (u/L) 48.18 £ 31.00
SGPT (u/L) 28.09 = 23.85
BUN {mg%) 12.42 £ 5.55
Creatinine  (mg%) 0,99 + 0.33
B2 ¢ 3% $£879 48X
z 3 &
Ha(dsl) g (ud)
Ul §%‘(n}ran) 14364 + 18.86(120-180) 137.87 + 24.00(90-70)
0}$7] ¥<HmmHg) 0.7 +1330(70-1200 8.9 + 245360~ 130)

ZARMHemED) 809+ 353(5-15) 1.3 £ 4 14(5-16)
4w HemH0) 850 + 1.32(5-11)
A E4( /min) 138.86 + 23.43(110-190) 14588 + 18.13(110-170)

W & (d91) B 7 (541)
AH7) 7tE AT (¥ 116.43 £ 1527 (9%6-154)
HEd g A (#) 66.56 £ 9.59  (44-88)
H4 27 2% (t) 2745 + 1.28
HAA 4z L& {(t) 2123 + 1.48
L (ml /min) (0.3-12.4)
F99Z HYAT (8) 89.56 + 1820 (64-125)

4) 30{H AE HEY Al

Fei7 429 HY ATE TAA USY A
NZAREY 870 ol4 $BF £87e) B Ao
2 Z A2A7AzZ B HAos 64-1258 0 B@
89.56 £18.20% ©]ATHH 3).

5) &% d2| 2A

T X JF FEE AFT AN €S &>
A g4 HYg3 £, gy, @481
27} 11.15+1.60gm%, 33.82+4.25%, 1.67 x 10* +8.
26x10%, 1.41x10° £3.65x10*c)Qonl Aafa 27
€ Na, K, Cl7} 22} 136.00+11.98mEq /L, 3.57+1."
33mEq /L, 103.12 +9.79mEq /LE 3, 89 12 &
4 27& PH, PCO, PO:, HCOs7h 22t 7.42 40|
45, 30.23 +8.56mmHg, 258.00 +151.00mmHg, 17.!
54+2.96mEq /LY. &8 FL 1ml /kg /min o}k
& ¥l A$r}b 78, 1-3ml /kg /min7} 113, 3ml
/kg /min ©]4& 2 Zert 108 e, A& 713
& A9 &8 AA Hor} 24, 12412 o3t} 118,
12213 014 24412 vl gto] 83, 24A1% oA ABEH
#7799 e OF dde 264A3(11Y) AS
ZEHA e A3 2EH 1Y R GFAANA
g (X 3)&Fo] 71sRd 22:0 9 F3E 5 &F
% 2¥8F2 ¥F Zo] AA 130—1090ccH ™ At
% 100cc ol4el FT ¥ 8 ASE 29 AN
o HYZe A2 29 A 13o]A] Y viFe A
Aldtg e E. coli, Acinetobacter calcoaceticus‘
varantratus §¢) o] W¥EE ol FAIY ¢
39 YA 5820) FALSIE 2E YAo] thaped
ik FALE dAElE e R Yo E.coli,
Acinetobacter, group D-nonenterococcus, Aero;:e:;

occus, Micrococcus, Corynebacterium 5 Al o] WB

£ ohepsl A vt RAoHE 1-2).

L ol &% 4 o1y o] ERE nsol 3
3] 8328 7)7F B0l 8 x] ghgto s -
£71 FUle] 4 o]d) Fed] g X olt H Yo
olAe 2E dAlelmz AlQlel HVH XA A
Brhsam A9 HelolM, 42 BE A, Ex
F4 A2 28z Y AYuEF, FFA (AR
AA 9 REE) (a9 1Y AAE BHe
o, BRnd AL Y 4 UAd AEY AIES
A B2 A% AH(2H), 4280H), H9A ¥
H(zd), B4 9 €H4018), B4 FN g1(18),
ZF HA(34), BE(intestinal strangulatin)(1
#), 25 A4TA Y &4os AT By &y
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O B AR YL BE L] EE 24E @3
D47 e 2ol B )7 B0 2 245 e
Wzt A dsz A9 ol iy 87
o] A7 AgLe LEE ¥4 4TE FAE
Z= 912 (A :slushed ice, B:4%TC cold sa-

line, C : donor heart)

03 2. €% 2A F AFTR A HH4(LV) AW

= 28 47,
MV=mitral valve : RV=right
==gortic znastomosis site

ventricle : —

(retroperitoneal bleeding)(23), M= &2¥€ (1), &
T &) Tl T A% AV WR Bt
d Z(size mismatch)(F2A AF : 11kg, ££7
o] MF :14.5kg) ol AlRlolEtR AAFHUA FLx 1
#d Ak A% 20 AFE P 2E 549 4y
3, 44, 94y s 28849 AJuiRst
H2BNFE)E BHole A% gRes(a¥2), %
wZdie] ¥AH, B 5 e &3 FLEE g ¥
Ag Holg A7t Z 184 e BH 299

Number of dogs
26 b

Postoperative day
TN Sories 4
12! 3. Posoperative surival

X Ee d3e £WE YAE 5 At HARFAY
Gy AEFZE Bole ZB97t 43, T4 A&l
13 &<l Sien AP HHdA FFHUD A
el AA-42 ZA 299 £84 vEo] B
A7E 2 AUt BY AR BEE FY £AE &
g € e ol dEMe FF AFPHL A
B oukgel &7, 23 A7 g el dig 2o
g8

| =

N At A2 w5y, WS 2Ase oss
HEol £¢ £719 wHo) Yol A% o}a £ox
e £ Wyoz FYHo s1 Y Hol A
Hol 24 oiM Baumgartner $9& 19 dolM 4
ZFolded 13 AESEL 70-0%2 LI HEo)
T}, 19609 X FEE o] 8% Aoy £40] A
=87 BE golatd UM E &5V A& ol
® HEAE olh £F A% olAL AHstn A AT
P weE AL B vt Aoy o]F M} Ql
REA gE 7hed o olarel A7) gelodil A
SEO AR o]y 44 sl A7 o] g Ba
7} AT HAS QA tig FHR Azo] o
T HES SUANE A% o4 £ g§ VUL
shA okt sk AlHo) S

e oy 27 P WA 27o] AnD HAIET
£ AMEE olp] e mEoA 21 € ul lojaren
2E(1969) 0 §:2k ZA 110 o2l & oS3t B
A4 HE w9t g 230 7)2AE AASAD, A
EN, AE0e H2 Age 4% oA £44 587

o g1 YA, Y £7o] BFe A KAYE
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238wt glou dAe Ao ¢4 ko] ¥ &
WE o] AY, ANFFE ¥2H WE Ho|NUch
E A7 AS A ASFe] vHlEed 250l A A
2 58 £H 5~7¢4A, 4%, AW £F, ¢ 4,
¥E359 37t glo) @x AMZF(15kg HF)g 2
3] AERL Hdsigenzs sA YR AR L ¥
A3t FAEL AL A FAHZ QA=
237 dore AR AR A AsE &F 2
Ao A HEL @ F 1o £3 FAHE VE
L2 fASE AT

AE7, WebbB?e MEFEA 54,5 508 5
AEFEE 2R et Aok R, 5 F7)
Yol Lol 5L BUAFA BF FT A7 viE
sl oln) ZA el W59 (internal mammry artery)
o] 423 AE Ao 2A s SNz vy §2
A7 Hol WRKFA £4& 2 dE Lol ook
28 498 & Ues, 2o $3F S (media-
stinal pleura)& &0 2 ZPxikiE(sagital pla-
ne)ol IXslEE A B AS LF F4o) 92
HAR &% AR ol@(herniation) & 2AE ¢
B7l dlene @ £ glow 5% gRES 22 F
Z HAHe 248 £ A=RE F2 FANE e
Rol % AAH] FAHE {AZEH =gl &
ok AR oA E Axg VTS FE FARY B
ZRo] B3t 3oz Hoj glon metx Fo
B 2R R 8 F od AW B2 Aol g
2] HolAZE ol & ¥ T4 2FU g &
Y F ok v #8740 T 2P L vay § F
88 A3 AE A3 449 T 2EL A3
71 fAgte] A3 Ao AP AB FFT FH A
2, 4% A9 ¥, YASY SYe A2Y Wast
o A 2o 323 Foid $4NE B
AE AW o] GASDE Lo Wyele} Az
o AF AWl &71v]|(snaring) & FEW HHIR
(azygos vein) & X ¥slodol B3Al Yol 2% A
o A& EY 4 Utk NeptuneFWe diEd HE
% B2gA AW £ Azl B Y(everted horizontal
mattress suture)-& A}EEE Y7 Jte) A Y4,
Y 29 ¥R, 2 VEE 29 & Adn FF
Fgon B AYAME A7 28 e AYsd
F2 A7E A

FAZ 43 5 AlZte] 4ol 1258FE 8

22 oA et AAPsa: SEG A2 BRI
Feol 4F d%E st V1 TR 84FY
gl Edlct. GuerratysWe 32 g 449
Aze ALAEA H2(5-7C A Adso HH
AR, ABFH(18—-22cmHX0) 3ol PHE Ao 2
Bqaate 7.3-7.42 FRASI 24413 FU BES H
S8 olastd AFH]) BHNE BIHUA EH
A2 B3E AdME AARAY FSlo] HGAD
el o]FojFetsin ARFLMME B4 59 27
7} AsdEs FARY 9EW AY A, Diltia-
zem, Nytroglycein® 22 ¥4 $9L {AANS 2
ety B AFXdo s FE&£F JAANE FEIE
o] ni@dAEn 37 €A, oA A5 A 8
T EATE A =E 4BAY FYA 4FHE 3§
£ o] b AMIE AHsA 2 AYIME B
oA A% & A A DiltiazemE AR FHOE 4T 2
Telg B R (crystalloid) AR Az A
AAE SR (E 4), HEE TR YL B
B E43A 2 £71(a"¥ W 4T A
gagad AAANA & I =L BE AL
(A &% 4-6C)& FAS FA) AP AF
Lo HE2HA oA e Y2 &4 WA T F
UAEZFG, B8 =5 TAPY A2 BEE Kk
K G2 AZE FAHAZ EAS AN LEBL Y2
& FARNAT FAOl 0% Aoz YIFY 29
=3¢ 53 AFRAEE Ao Az 2% F
% g gy Foh, 47 AR BH pxe] WYE
o2 gu|gol AR Aol BY FAFE T3] $8
3 MAHA g ASE 2AHYEY, ol 23
7l dstd D34 BFE 1Y B £ AR/
Foremang®& 0C Ao A B&Eo] g 3
fH R (paradox) & AL ¥ & AATL 19 4H
238 2udgen KondoE¥W& NeptuneFi¥g
3000—4000mg #MF ol AotA L ol g3l A &8
9] =gglel BE B4y 4% 24 Y48 &%
3 4% o) deg Al F& AEEE B TEHY
o AR 2XE 16-18T 7R BF: 458 Hx #
&€ sEYdn 71€59 1, WebbEl2e 28 w9
A2 23YEe HEZ F2 AR L8 &8 A
7171 93 BHez EHA FEHEAE AHREHAT
Tagos"L 4oA FAZo 328 AL 15%
BAAFRE slo]gZ=jote] ZAHA AR Ax



d 9z ZAE Bol7] AlaEte 30&°] HY o,
HMEA A 47 24 oz Y4 we] &
e AME-g Al @ulges FAI F, in vitrool A
A sl Tz PYzygoezm H¥(whole
blood) & ©l-&38t 24A1t T T 4L BES)
I E0 R AAE A HYEA wie] 2y HA
e RAg BAIHAG.

oldE AL HE &4 VAT YAF Auid
Aepoln g A 715 HEtes B HUERE /A
317] Y&t o] AW G Hojd, 27] ¥-§ AAH S
FALS] @ Aol H Ao 7hgstt}. StinsonF®E Fo
Aol FHEHEH 2-4Ydc] AT E AHE-E S4H
g2 59D e AF Hy¥gs AP 551 A
&89 o g (harmful effect), 429 Y &4 5
o o 9 F H3E 440 o= Hxu XA F
W AR V1t 2AX¥ES Fe 24853 71estd
o} whd HE &4 4 44 7Y HIE »
alot sle uwelM FHA 1R FF oH Hday
Bde] &% 27 Hg HE Fried 2HHA o
g gexd dide =39 X7 b Wes-

lowski $9 4~59 ol 471% Ashe guE

B2 oubgd ogh 237 A A vEEtL 71eEtd
o}

X AZEE AEte AL FAAY T EHo)
o Stinson & HuEFg F7MAII7 HF A=
A ALEEE A QAT AR ETe) Hud

£ F7M T e A S BEEE ey T3 g4%X
Hle] AT alAe WstA -3 ERZ isoprot-
erenol 3¢ 42T FEo| Autzpe] 3WL x7s
£ Re AgEoz 29T B AFIME iso-
proterenol, dopamines 2 At AAE AlL5tA
g A4S BEE g Qo YRzl glerz
HEA EAe Bristgd Levette ¥ 8473
Auh e A2 FRAJo] AR A Ay
AeRg 44 A44 ¥ (Jethal ventricular ar-
rhythmia) 9] ¥1%E7F Ho3a BasPRer, William
508 40vie)e] AE ol & eF 42 A3ty 4
Z A A% g 248 AAFY] st A7) o]
2] (autotransplantation) & Al&&n EA7F Aujgr
o2x 43 7Eel AstEtte AHEES FEEAR F
Al A A A R e Algste 4
o HEZEL 283 ol U A2 7152 H& o4

gdue AME FFaEY 28 ol &3 AFelY &
Al MY &8 AN By 2 &4, DEDJEY
NEE 2AY 754l UL, A AN AT o
W ZE AL Jolrt EANY VAR ATt A EH
olz A% &% HEY g A& UMY FeA= vt
& % ARy old did BHGe] AAHU AR
v gden, B 7oA, 13d tstd AEestol
B We £ (partial cardiopulmionary bypass)3t
213 Bk AlgEded, 3% ol 110/40mm
Hg2 <+ ¥ 140/80mmHgel ®|ste] sttt
I, AutE 4 120/ming £31F Ex0]7 QI
¥ oA e IHE ¥E FAE Holtirt B
F Bo Ao ZAge] Yehia F4 Fetel
22cmH0(& 3 7cmH0) 7HA] F5 st £F 941D
ol Altatsith WebbS12& 1-2413] M8 8%
2% Aol 423 F7HEtn =2 ¥ H FHHAA H
7} 20ve e g BEIFELH EHdENMT He
8N AYF Fe EF F00ccd] EE 1LY
¥ 49 #X9 @XF A BF HAHHEL.
et X A =8 2Ad T g vl
% n@x gosted dzolch BT A&
25 o #HFRE A FA3I(100~150ml /
kg /min) BFLL @A FA e 3o HEAY =
o fesle, RAE TS /INAA ARPRE €2
FA Rz o) 5t Mo €8 EAAE
ALgslE o] utg st A

A3 oldee] A7 HH L ARwge] 27 B@ED
HE3 Ao gAY Mein oo & g o,
Kgo g8 Ul Baumgartner¥9e gL ol &%
Ageldaed 67457 HE AR 98] AlFEn
o B3egen, 19639 Blumenstock 52 0] 4 %ol
4] % Methotrexate] B8 oA A7E d€F olall
1980 Stanford groupol & Cyclosporin-A7} &
S dAAZ ol =AU o] F BEYLT 7]
4He FHol Utk HIEo] 1983d FHEEHE
Cyclosporin- A+Prednisone-Azathioprine Z o] A
gl ¥g dAAHZ FE4HIT JouUdRdA
HATG (human antithymocyte globulin), HALG
(human antilymphocyte globulin), OKT3% ¢ & <
AAA 7 AEHT Uk & dFME Cyclos-
porin-A9} Azathioprine, Prednosone(Solu-medrol)
2oz dd AAE FE31 o B BE o
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7} Futated AR wrgol gidte A7 o1
A7l AzQ %89, (1199 37 48 B39 d=
AR wrgo] old FF ZE € HYFAY HYHAFS
2 AEEE) 48739 7] ANt a1 A8 2
gt U Aex 3 ¥ Ydo] a3 ool g
27 2538 o]FojXA deF €4 FEY V=)
L AHoM Ao dAAE HF B W 238
Zgel AT FANNE e 2Pl £
o FA4 AR HEg Ve I3 FL& A £L 19
stod B JAA S £FE HnH A FHIA B
o} 3} A}, DresdaleS*'2 lower dose cyclosporin
2 A8 Y Fxe] AR uegn 2y
#2E rusd ‘
el A3 o]y F£go] ZisEHA7] HiMe =
Abe]  ofo] ti gt Q1) o] A gho] A= ojotalnl FA
o A% ¢ 719S X A2 B35 £ A
L, BE g4, ZEF d QErtlE Holotsl
A, F£H€Y E&FHo] €8¢ g R dulx 2
F012] flojok 3,

EE =
2 F5 A0 2ddA 4% ol £&9 A

£ Adol d¥latd ¥R I S50l & o) fhed

2YH A& FF AF oY 522 AT 42 5

719] Mg, FEEey 2AH £4L d¥oo HA
g2 g A7tA A dsted &g A7s
4 22¢ B3 MAAL 2D =¥ A

oA v BEY VT THL MUY AT £F 244
L o)F AEASY BTt %@s}ﬁavﬂ Az ns
g oA, AR wgo 27 wEs gon ok
e BAo) B TAHA AokE B sl Pk

TE AR olAF A7) AEE 7dE] AdME

53 22 Fe A Ee fde] dAs ofo} gk
1) $2d A8z 5289 3 44 4, 24, 8
dE, FTL LA FHT F dojor Bt 2)
B AR R WixE J3) Hoemg AY) AES
o F7tg WARE BF AAA 9 &Fg 2%oz
ZAPE Zol TG 3) g ol&E M w3le
27 &4 Axo] g ARt o 4) & A
7ZAufel hEt Age) whgel e Tao] Wa st
5) A2 2¥ye] A % Mo Zasich 6) ¥
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