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Experimental Cardiac Transplantation in the Mongrel Dogs

Tae gook Jun, M.D.", Sung Ho kim, M.D.", Ki Bong Kim, M.D.",
Sook Whan Sung, M.D.", Hyuk Ahn, M.D.", Yong Jin Kim, M.D.",
Hurn Chae, M.D.", Joon Ryang Rho, M.D.", Kyung Phill Suh, M.D.",
Chong Whan Kim, M.D.", Seong Deok Kim, M.D.”™, Jeong Wook Suh, M.D."™"

We underwent 21 cases of orthotopic heart transplantation in the mongrel dogs from May,

1988, to April, 1989. The preoperative hematologic and hemodynamic results were similar to

those of the previous reports except glucose and albumin. The exposure of operative field was

excellent under the median sternotomy. All the cases died within 48 hours and the mean
survival time excluding 4 operative deaths was 11.23+9.36 hours(+S.D., range 0.3-35.5 hours)
We speculated the main cause of death was low cardiac output due to the myocardial failure. At

autopsy, there was feature of intramyocardial hemorrhage and coagulation necrosis suggesting

poor myocardial protection. Now our team is ready to do heart transplantation in man but we

need more precise experiences, especially on the immunosuppression and myocardial protec-

tion. Rescently, we continue further experiments with improving results.
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¥ 1. Immunotherapy in Heart transplantation

Weleha A48 QA skgeh

E LR 7;1421( 3lel )= AT 4 6.34F
F 1252+1.56 gm/dl, 23T
“%‘fa%—? 17.3245.41X

320.65+130.71 X 10*/mm?o|

Ay ZA - 10.524+11.39 %,

Hod ZAT 6261+1398% =T 15.4345.97 %,

T 54812.04% FAFT 461£535%, 27T

+1.92 %) 3 vt

d A

A2k Nato] 146.09+3.87 mEq/L, K*

£ 540+2.76 mEq/L, CI™& 109.35+4.45 mEq/L¢]
At
My ss BAdzal: PH 7.3610.06, PaCO,

35.70%+5.46 mmHg, Pa0, 84.83+7.64 mmHg, HC-
03 19.74+1.94 mEg/L ¢lsieh

ol ukglhsr A8 2 Al = calcium 10.48 +£0.90 mg%,
phosphorus 0.89+2.20 mg%. w3 63.48+£42.98
mg/dl, cholesterol 215.52+£53.56 mg/dl, BUN 11.78
+3.53 mg/dl, creatinine 0.96£0.19 mg/dl, uric acid
0.68+0.47 mg/dl, & =¥ gk(total protein) 6.59+
0.88 g/dl, <%=l (albumin) 2.74+£0.32 gm/dl, Alka-
line phosphatase 121%+4148u/L, SGOT 3891+
27.04 u/L., SGPT 28.30+13.85 u/L °l%ich

1. preoperative

oral cyclosporin A: 2-4 mg/kg P.O 12hours before operation
Azathioprine(oral): 2 mg/kg P.O 12hours before operation

2. Perioperative

methylprednisolone(solumedrol): 10 mg/kg IVS slowly over 10 min after CPB

3. Postoperative
cyclosporin A: 2mg/kg -----;

~mix IVS over 2h @ 12h

D;W 100cc -

if oral intake(+), 2-5 mg/kg/day P.O #2

if poor renal function, reduced dose
Methylprednisolone: 2 mg/kg IVS slowly

if oral intake(+), 1 mg/kg/d — tapering
Azathioprine

if oral intake(+), 1.5

4. Maintain: 7-10 days after transplantation

Oral cyclosporin A: 2-5 mg/kg/day
Azathioprine: 1.5-2 mg/kg/day
Methylprednisolone: 0.1-0.3 mg/kg/d

-2 mg/kg/day(WBC >5000)

g 8h in early postoperative period
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# 2. Blood components and chemistry(preoperative)

H# 3. Hemodynamics(preoperative)

RBC 6.34% 1.01X10%/ mm
1212+ 1.56 gm/dl
3851+ 6.29%
320.65+130.71 X10%*/mm

hemoglobin
hematocrit

platelet

wWBe 17.32+ 541X10%/mm
stab 10.52+11.39 %
seg 62.61+13.98 %
lympho 1543+ 597 %

548% 2.04 %
461+ 535%

mong

€osino

Baso 0.83+ 1.92%
sodium 146.09+ 3.87 mEq/L
potassium 540% 2.76 mEq/L
chloride 109.35+% 445 mkqg/L
calcium 1048+ (.90 mg%

phosphorus 6.89% 2.20 mg%

glucose 63.48+42.98 mg/dl
cholesteral 105.52+53.56

BUN 11.78% 3.53 mg/dl
creatinine 0.68% 0.47 mg/dl
uric acid 0.68% 0.47 mg/dl
total protein 6.59+ 0.88 mg/dl
albumin 274+ 0.32 mg/dl
phosphatase 1214148 /L
SGOT 38.91+27.04 u/L
SGPT 28.30+13.85 u/l.
ABGA

P 7.36E 006
PaCO2 3570t 546 mmHg
Pa02 84 83+ 7.64 mmlg
HCO: 19741 194 mEq/1.

2) g7t ofatx

Ll R N R - R
%7 &9t 151.77+25.83 mmHg(100-190 mmHg), -5
W oo]gly] &qF 94.69+28.75 mmHg(110-70 mmHg),
wiubs 1404 151 /min, A= 24 ot#d 8384369
cmH20(4-12 emH20), 57| #p4luk ok&d (820 ) 12.75
+4.68 mmHg, ¢]8k71 #halu} obed (68]) 7.33+£3.01
mmHgel ol e}

T Ayl AEE AR AT
AL g 5] ") 1694£25.75,
&9l 110.06+26.28 mmHg, ™ ¥+ 155.15+17.663]
/min, AWMl 16.85+4.18 cmH20 o} gl v},

=~ (& 3)

eabal 428§ &

8§ odahd 4

5] 0] 9]

Blood pressure
systolic 152426 mmHg
95429 mmlig

1494 1514] /min

84137 cm L0

diastolic
Heart rate
Central

venous pressure

" . }
55 d7 A £A

149.444+27 21 mmHg, o] 8l =

Ko

> R g o

|

ol 911142713

mmHg, ™9} 145.22424.173] /min, 234}
14.50+4.23 emH.0, 2H21 kel 14.8343.71 cmH,0 o
sk,

AAEE 1 2643+1.39%, A A%

) ‘li 2445+
1.16°%c o]glom, Als] 7] 7} A A g g 4| 7t
£ 128.00+11.64%, =%3F protamin 5-3) § T4
el 2w A]7HC- 158.58+26.47% o) grt. A 3}
54l Aokl 0.5-14.5 ml/kg/h® HEL] Ho] af
< gHom B 438+£3.02ml/kg/h o}k

_‘,?.
4) 75 HF dAHAMN 2A

FE AT Db WA £ AT 7 2436

+14.10X10%/mm?, A& ¥ 567+1.49X10°/mm’,
@A Aeko] 1253+257 gm/dl, & 8L 3768

sk 273.221+ 179X 10%/mm%o) gl c},
@2 A# g Nat-& 142334938 mEq/L, K™+
4.38+1.03mEq, Cl™ %= 94.78+8.64 o] 3lch %
Zi2kx) = PH 7.25+0.14, PaCO2
35.44+17.11 mmHg, Pa02 179.11478.18 mmHg,
HCOs 14.334+4.97 mEq/L ol %ith

5) &% ne|

Y E 702 21 T 4Rl A g ol A Abudslad
L, 8417k ool Aufel 7397} 78], 84]7F—244) 7k

&7 (8 4)

A ESE 7497} gal, 24417k o} &Y Aot 24
Adaleh, FEeol 4] Afubad 4ol B A 98 1740 of] 4 3
A E S 11.2349.3641 4 ol elel. % dopa-

mine ©| v} epinephrine, isoproterenol, nipride H:+=

nitroglycerins & # ol whe} Ap8 dlgirl. E5 1
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140-180 mmHg, ™ ¥k 120-190
8-20 cmH,0 #}4lukel  10-21
emH,0 FAE Ak, £33 L£Hzke] UG 4w
FEA Lol = 28 & A 8ty AR (51 cc/kg/hour)
S500h Azel AaRel weld AAH 0B aat
Pk FEAoE AT AEIELE e B
Sl 4] ﬂ% A oFo] MloK(1 ml/kg/hour ©]s}ygk
27t 68, %k%€H1-3 ml/kg/hour) 7 -7} 5%, A
W2 33 ml/kg/hour o] AF) & Z4-$-7F 62 gl vf.
3| 22 (case 16, 17)oll A<= A4

cho A ol4lo] hals) 314w A glglont
] 1

o
0
3l /min, ILA o}
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doyo] 49 ghaal
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A7 3 & FEFol B Hso] FAels
108 gl om, geloll 4] F0] S5 FHYox

QR AR 713l ARkl whA @l 4] Abybahgiel.

A4l Awo] dojube= A5 &7 3 i)
=3 533 5ol 5 g e 2o ok
200-1700 ml2 %9} o]

I 4. Postoperative survival

survival  urine

Case time output events
(hours)
1 8 poor seizure, bleeding
2 8 good seizure
3 3.2 good seizure
4 0.8 poor arrhythmia
5 0.3 fair  "E-tube disconnection
6 355 fair  arrhythmia
7 9.25 poor arrhythmia, bleeding
8 21.6 good E-tube disconnection
9 table death
10 3.15 good ‘E-tube disconnection
11 4.8 fair
12 table death
13 11.8 fair  arrhythmia
14 4.5 poor
15 table death
16 13 poor
17 3.2 poot
18 17 fair  arrhythmia
19 13.2 good arrhythmia, bleeding
20 table death
21 6 good bleeding

*

. accidental death due to E-tube disconnection
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H 5. Blood components and chemistry

A5 (1969)

A 5 (1988)

oln

RBC
hemoglobin
hematocrit
platelet
WBC

stab

seyg

lympho
mono
€osino

haso
sodium
potassium
chloride
calcium
glucose
phosphorus
cholesterol
total protein
albumin
BUN
creatinine
total bilirubin
alk phosphatase
SGOT
SGPT

457+ 76X 10% mm
1157+ 3.74 gm%
373 £ 7.2%

149.8 + 4.70X10%/mm
10.38+ 4.88X10%/mm
48 + 51%

655 +14%

247 £13.1%
081+ 1.51%

42 + 43%

0.019+ 0.13%

146.0 +10.4 mEq/L
446% 0.84 mEq/L

1094131 mEq/L
1145+ 562 mEq/L

949 +31.79 mg/dl

7.15+t14.1 gm/dl
4.09% 0.77 gm/dl
1277+ 6.37 mg/dl

2605 £103.3X10%/mm
10.08+ 55X10% mm

144.1 + 7.4 mEq/L
299 0.29 mEq/L
111 £ 9.7 mEq/L
122 + 14mEq/L

875t 0.49 mg%
208 t 531 mg%
631t 1.28 gm/dl
31 £ 0.7 gm/dl
13.3 £ 2.8 mg/dl
095+ 0.33 mg/d!
0.35+ 0.41 mg/d!
94 +51.6u/dl
36 +£20.9u/dl
24 + 904 u/dl

B 6. Hemodynamics

N,
oln

(1969)

A & (1988)

Blood pressure
systolic
diastolic

Heart rate

Central

venous pressure

137.2+31.7 mmHg
104.7£14.4 mmHg
140126.63} /' min

9.11+2.18 ecmH,0

1651129 mmHg
100.0+11.8 mmHg
165.5+23.53] /min

6311 1.6 cmH,O
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F X5 100 ml/kg/mino] 32 35
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ml/kg/min 352 §= 3k o} F43 d v Sxel
T 24 AL 5 geh 58 el oA
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