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—Abstract—

Studies on the Experimental Heart and Heart-Lung Transplantation
in the Mongrel Dogs for the Purpose of Clinical Application

Jeong Ryul Lee, ML.D.", Cheol Hyun Chung, M.D., Ki Bong Kim, M.D.", Sock Whan Sung, M.D.",
Hyuk Ahn, M.D., Yong Jin Kim, M.D.", Hurn Chae, M.D.", Joon Ryang Rho, M.D.",
Chong Whan Kim M.D.", Kyung Phill Suh, M.D.", In Ae Park, M.D.”

With the aid of extracorporeal circulation, nine dogs underwent orthotopic car-
diopulmonary transplantation after preservation of the donor heart in a hypothermic amino
acid(glutamate, aspartate) enriched high potassium extracellular solution, and preservation
of the donor lung with hypothermic low potassium dextran solution from June 1990 to May
1991.

The mean body weights of dogs were 20kg and the recipients’ preoperative hematologic
and hemodynamic pictures were within normal range except slightly decreased level of alb-
umin and total protein, which was supposed to be due to malnutrition.

The following modifications of the original Stanford technique were emphasized : (1) the
posterior mediastinum is dissected as little as possible with meticulous hemostasis ; (2) the
surgical procedure is kept away from the phrenic and vagus nerves ; (3) the tracheal ana-
stomosis may be wrapped with recipients’s pulmonary artery flap or surrouding soft tissues.
A combination of Cyclosporine, Azathioprine, corticosteroid was used as perioperative imm-
unosuppressive therapy.

Postoperatively all recipients could be weaned from extracorporeal circulation, showing
favorable vital signs, but within 24 hours, irreversible congetive heart failure, ascites, arr-
hythmias developed with a mean survival time 13.6+6.6(n=9, range=6—26) hours. Hem-
oglobin and platelet counts were significantly (p<{0.05) decreased postoperatively, which is
thought to be attributed to blood damage by cardiopulmonary bypass and hemodilution,

Postmortem finding included multiple subendocardial patch hemorrhage in both atrial
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and ventricular cavities, pulmonary and liver congestion, and all tracheal anastomoses were

intact.

Further consideration about quality control of the animal, infection, rejection, the effect
of cardiopulmonary bypass on the experimental animal is required to improve the results.
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Hct (%) 4242.0 33+4.3 < 0.05
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cl (mEq /L) 11246 11847 NS

PH 7.35+0.1
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HCOs (mEq /L) 1744
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ACT (%) 140—206
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Fig 1. A and B. Histopathologic flndmgs of Tra
cheal anastomotic site(A) and tra-
nsplanted lung(B). Note the sub-
mucosal edema, necrosis & in-

flammatory change in tracheal
anastomotic site(A) and massive
interstitial edema & hemorrhages

(B).
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A ZaEE FAAe] YS5HRAeH® gt Fof A
Z BEo AA S #E 9yl feMe #3rs
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A&AA Axrt YA B HedM AHEd 4
B&Ee o}Auty o] E(aspartate)(14mmol /L), &
=g} o] E (glutamate) (14 mmol / L) 52 op7 x4t
3} w1y % (32mmol /L), %2l 24(0.2mmol /L)
& A7 A 249 nXElF(20mEq/L) &
K £Yoln AA=E 3PATo] 2A1E EA e ¥
Aol A A2 RERYE UEYE BIAS.

A —slo]a&o] AF ol Hdtd £Ho2 &
At AL 89 ¢ 2 Fo A5 Folg4
AN BE W Y BE A AR BRI} F
%ol ¥)3ta] ojPthe A S E F Ao 53 A%
o] A%, JI7A AdE PR &F KMo 71F
S BAY F UE HF HPANTE drHoE A
oz sof gl 1980dthE, 237] Avol4el
A= A A2y R BRAYELEY (crystalloid car-
dioplegic solution)o} ¢]% #H4 23 = 2 @A
3 m&H (extravascular lung water) &3 & Role
e SEA &40 XYL wFE AREYY
z4)9) ¥3o] YA HYH® o|F FAXL &
& o) 43 B BE AT GA) AT W] ool
A== R 1089d KeshavieeF¥& HEEF
(4mEq /L) ¥ ~E @&(Dextran)(low potassium-Dex-
tran) £4-& AL23le] EFF 12/ RE EFHE R
2SN 22U §0¢ ASY F9ste vl 2
el % HYY £5 R AEBAY Fed =2
e g 4 U J2EJ S WPe 2N F MK
W BRiBEES 5o FESHE 23 £ ide
o] 27Q FAHL FE3UT HFRFAME HA ¥
z}H(hypothermia) 9] f+=71 713 2838 ol #Hx
ZAS HEHS B3 FUFeEN AYF HFE A
ot =24 (flushing, pumper) A &R = % HFHLE
S FET AW/ £ HEEY) e8] AVIFES
M (immersion, freezer) FMEEL FEF AU
WaME =3 G217 AW Az B F58G
o] 715% v HY T 4 &4 YT JHEA
o] YAJ® HarjulaS®L HEEFNL A FH
2 o3 $9A)719 A (flushing) olw T 22el=E}
Y E159 Hyd $AAE Aoy HEe &
Aol o3t FE 3 even) YA EFE EE FL2HIA
& 3} (antiplatelet effect), A% <A &7} (immunosu-
ppressve effect) 7k 71l & 4= ke AMAE Bl
stgoem 19 FoAte A4HY 2z (donor core-

cooling)?® | EMKE KR (continuous autoperfu-
sion)® £& F3 2@ AP 1E WY Y R
A7t @Fo] Al=51 gt} Keshavieed!"& BEF
ol Ao A8 FEFEHoEM | HAo] HE WY
Abgo] BA3) a7 AT FRPRS 2L 7
So]l 2o2M AL 7IUE F ok AFIAEH
ol mAgo] Atx 4t Agst ohE Al vlEiA &
ong FxHoZ Ak Y5 FYo| 99F F Wl
ke AMdel Q1 gtta Ay st & AT e
AXety d2EY 98 HEHS B3 FU2
(flushing), & ¥ A-ddolgde 4C ¥Z ¥4
%ol @71A (immersion) W R Fo 4 —d BE
& fEsgon 55 23de £47A9 FAH ¥
2 B AFdFE 7SN T4 EAE FASE L =
ety 28 ARE HY 2@ 3 7]t
A £F 298 Ak B9e 100mmHg(FiO=1.
0)& ¥R Fae ZA$7t ¥skoew olitseravl
70—100mmHg ©]3t2 HoixA ge F+E UANL
»A4 @uAR A4 Y@ Yol BHAHUG
ol AXElg AEdS AZAFNA A #HE
(crystal) 84, 2358 ¥4 /A, HBd&E59
4dg asol gAom FF T2 EadUTY
A $YAe ASE e RolobAR 53 HF
9] AL Y &4 Bopz iAW A, WPT I
£59 A EEQ oM g JdFE FikE ofopglrt

Vouhe5-&% Algo|2&e FHAY FAHL 1)
28¢g Hage 2) SN NAETR AFE
Bt 3) F4W AFY £4& guste Aolgn
zsE A ol § A& Ay Aste 2lX=
24%g o7k MA Y 1) FARVIZRE Y 2
&1 2) REFHHE NI FEF45] B E F
A3}51 3) o Hg 2|0 EHE T Bol MM
ARG kS A XS 4) 5G4, FF LA A
74533 A YolAM S APFa5) FEx7]
ol ZH|2ol= 2kAl9] AHE-S Wt 6) /| AERF
¥ A#(omentum) 2.2 RA F&H A gA Fo2A
258 AHE 2udNer] Jamesons® & FEFEF
o] HFe] R3F fJstde 7T EHEE »A13
A AT Ak Bgto] Be F72 JAFEEFE FA3
o Fo i &AL Jgste Aol Fasida
oo, DuboisE?& 7| #F ¢+ ZBd(dehiscence) &
= Rii(leakage) o] WIEE HAAse PHoz &7
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HAE Aoz AAY, Fo KE 749 71859
& £ F9 o3 AY B £F 95 FHA
AA E§steE PSS Agtsisich MihmS%®2 9
0| & o143 Auold &S Y3 grFAE 2
52473 Fo Bl N9 AAe] 7HedrtE el
$8ted ¢3F Hering Breuer WARe} A A 7] ¥kALG &
gt v AAo] 7hsditie AME 453
EAPME F&H9 HAAAAT 28L& HA3) 3
7] A8l £2AF 28 & AU AYAIY =Y}
Rew et Fod 9 5472 Aol o
L AFEEEA gdm 479 A FHEE s
AASR gornen 2HFEL HissE 2 AR
o &% 29 vy gL Holda, AFZFV
ojgo] 7Hgd W Ko] EASHR] kol I FAR ko]
APEEY 5 Adrisd vXe T N 3
& Byl ojEgot 1adM Ads QA g 3 F
7] olg AEAl ZAVtE Y HES #FY ¢ U™
o EE 8 e 420 HEsady 2y 92
A& o) g3l AFon & A2 A A kL.
2 7BEFEAE AE A B3] 28gA FEA

< A gL d¥olen 2y 214 dHdN
2 £ ALY 248 SAEHA o) ol £4
ANz 39 &7 B BasiAth Fo 4uEol
2 F AR FE1Y I5 FHoR Yo ¥ 9%
FA T8 g 2R 7SS 2A S HifY
(hilum)e] ¢uhE e do] YEF e, oj4¢
BEF 3o A% A0S FAGE nggoz Y
Ag3E g F A

Aol v B 4Agolde] 9 v
7122 Cyclosporine® 71Z 23 Azathoprine, &
Hzols HAZ2E2A(ALG, ATG)5Y =gl ¢
w9l wrgoln, g0 ool A1 wldtsle ¥ 3o
Bukg-& z7] W7sle] A EolE 8-S AxE
o) AEAH A& Wl 2y &F Hgol
HHE 19Rle] Hge s Egold, AR
golzztel Hitge FESH
aAFoRE Eo] o9, &E
L URE AR AxnEg Bt
SOl g F4THLE Av|Fes
A ARurge 7] B0l H
ANE7HE 5 AP, 2y 2
FurekA g A AR Bl
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AZ1Hos AE T o8 FHE U RiE

F ERA 30wk &3 F71HA KERFH(tra
nsbronchial) A7 T+ #iF(lavage), ¥ 71 5HA S
ARG o] &5 Big EERME 2 Bipe AgE 9%
o] Folofzich 2 dApdlA AMEg £31F WA
89 Aol Ao FA3A AlP3LH o]
& oln] Bighul Qi

B ATEFS AEAE d9ste AANA ke &4
doFad, 9%, Ay {E5 i Hrg #8yrt
A0 BFEIER Z3duie AHHE &5 B, A
E, AP FHE5 g2 A7 agleien
ol FF Mol WP REolzt AH) Yos-
hinori $%-& A¥ A9 29%7} K#kiks(Dirofilaria
immitis) ol ZEE ] lthe AHL & LA o, £
dukg, @S- (anaphylaxis) 5¢ &3l 59
gt GG FE AT erns FTE YA 7[AF
7Y R HUE BtEA] R Fojopstvin £7F
SRk BAFNME FH oA AAGE AALE A
Bt ot AR A ebgtt,

4 =

2 Aegdgw ofdst Froad wydMe
1990 12€¥3¥ 1991'd 5¥7t=], 1987\ d<le =3 &)
2 Aol el 7] @ AL npgo g, 183 9]
G4t FH g ol&3te 93)¢] T4 FF HHolde
& A Pea b 22 AES Al

1L #4749 &4 88 &4, €9 ArLche 3¢
Wd, Ry $3)7} Izt gaE e AL A9
I B4 HAded ol Ao A9 Y% A= oA
2 EFsive AME BHAF LR AAIFALH &
F 43559 AU AISE AT o970 2401 &
L83}

2. Ao A% opnl i}, T, mlavlFo] E3HE
nxelg AEdd 29 FEE L AAANE, #F
9 B9 AXelg J2ES Y7 HBENL AL
ZAAHEES R, HEEHE A2 ¢33}
o AddA £4F A ige] 7H53ALY £33 A
&5 e AdiLSL AFEE A adde] dia)
T Az FF AZRE P G ALHY
T-7} QP = oj ok ).

3 FES 7HEAE, A4 BE 47, uiFEy 94
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A& sl on ol 1M Lo thu]sle v
, 59 &4 date 2y ov YT
A &£F AFEEFI] olgL EVEA

4, #8479 €A% FYFAo) A EULY F
%7] ¥, FHAYY, ANFE FAHor {4
dov AAE 4225 FAHUES RAov €F 244
el A5, 25 BANSE HoldE X Ayl
on QEANNE YT 13.6i6.6(n=9, B 96—26) 2]
Zrojqich,

5 #8792 £F AP 234 AEF ¢ ¥&
I FAE dd vEly FAReR guile o
(p€0.05) & EQod ole AFAHIE o] &3 A9
8o A, AN @ P4 &g 7 AL
Zgdn,

o2 X
=
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