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=Abstract=
Successful 20 hours Canine Allograft Preservation with new Solution
Containing Triiodothyronine
- Development of new lung preservation solution Il -

Sook Whan Sung, M.D.*, Young Tae Kim, M.D.*, Joo Hyun Kim, M.D.*

Background: Ischemia reperfusion injury is known to contribute to the major causes of the
early graft failure in lung transplantation. Triiodothyronine (T3) has been suggested to
ameliorate ischemia reperfusion injury from both in vivo and in vitro experiments of various
organs. Prospecting its beneficial effect for pulmonary allograft preservation, we made a new
solution by adding T3 into the extracellular type dextran solution. Material and Method:
Twelve adult mongrel dogs underwent left lung allotransplantation. Six donor dogs were
flushed with the new solution(Group 1, n=6), and the remaining six were flushed with
Euro-Collins solution to serve as controls(Group 2, n=6). Allografts were stored in each
preservation solution for 20 hours at 4°C. Left single lung transplantations were performed.
The right pulmonary artery and the right main bronchus were clamped at 15 minutes after the
reperfusion and maintained throughout the experiment to evaluate the transplanted left lung
function. Result: Arterial carbon dioxide tension was better in group 1 than in group 2
throughout the experiment period and the difference was statistically significant at 2 hours after
reperfusion(28.0-3.0 mmHg and 53.1+17.4 mmHg, p<0.05). The differences of arterial
oxygen partial pressure, peak airway pressure and pulmonary vascular resistance showed no
statistical significance. The malondialdehyde(MDA) level, measured from tissue obtained at 120
minutes after reperfusion showed no statistically significant difference. The tissue wet/dry ratio
of group 1(6491+27 %) was significantly lower than that of group 2(686+£71 %, p<0.05). The
microscopic examination revealed varying degrees of injury represented mainly by findings
such as perivascular neutrophil infiltration, capillary hemorrhage and interstitial congestion.
These findings were less severe in group 1 than those in group 2. Conclusion: The new
solution demonstrated superior allograft preservation after 20 hour ischemia compared to
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Euro-Collins solution in canine single left lung transplantation model, these results suggest that
T3 might be a promising agent for pylmonary allograft preservation

(Korean J Thorac Cardiovasc Surg 1999;32:413-21)
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3. Thyroid hormone

A =1

19634 Hardy) 2J3f Alo]4lo] A& A£3 ol F", 3097}
g7 7}x) 3 pEao] sptEle] gof™d =k
up o olx sbE|x] £3 Aol BE AL H
1A A3 dEA YA %l—"— f‘%‘ﬂMD} 141%}77
A7179 sl HE-AAF
3ko] Fa gk S AT 7}” =
b A vl ofsld o] HE- H F &Ae e
Havke] 24319 A AL 381E(oxygen free rédical)-‘ﬂ
AAD, RAA 240, 4% =AY of2tr] = Ak
(arachidonic acid)®] tHARHES] KA 9 = o7 Bﬂ‘j/] Aol
AE AZse Yeps o7 d#A Yot
shE, HAREEEHY ANE o4& oY &l
o wje} HAF A Lo AeH Wit we 7} 479
RSt B3 A77F FAAAA Age|A A ALEE
21 (riiodothyronine: T3)¢] AH 27} o4 AAke) 7)55x
of 2go] Aok ATs} BEHYRY, HAF BN B
ol Z3kate] A 49 “euthyroid sick syndrome";‘)ﬂ <
AubAgl A TEE] 7ha dAe] whAsh o] E
A B2R9 Fol7h Aol A%e) WgAEe
HAche A7 Avs wEgA 196 A gees
g 58 Ak ATolAu WA= ik Al
2 Al opel 7be] &E-Ae
o AE A Z2E0| oYEds}
A #A7)9] s A5
2 FA7 AAEZ gle] sAelA
geje $2% 5 ek A2l 2
FHEA A (surfactand) 2] % 715E
2o dn? A7) §d-ARF

— =

¢

bt

o o ol ok

O

o
o

T S P D A2 —10

fe oo fr
9,
%
X,
&1&
,i

w 32

o H

[+3

£

ol

=z

o> i
29

r
ot M{x

N

o
o
o X

S

e FD"
_E
X
32
;ﬁ

X

o
=2
P T
18
o

=2
>

bri pdet
o
Y
ot

o
£
FF
o,
-{o
2.;
rJ
e
b
o
o
ey
no
4 i

Q30 o@ e fu sk
wy b

>
Y
Léﬁ

o
b
L e e
rh
2 32
) *
ox 2
(2 E_E[ r
1-0‘!
I 2
E rir
o
;b
{JT 1
32 )
N\O >
ok
o &
LY
= o
FJ )

.

o ODI
ol

o

N

do,

=

[F%]

s

n
e

ol

FF

=

b

Mo

o

s

i
£

R
N,
Y
lo
e
o
=2
©
i
ne
tlo
(o3
o
=)
&
[N
FO{I
-

il o
oy

¢
-

24
ox BN

S PV T
1. HEEdS H=

At 54 880 miol Zb #EFFEEMaCl 68.3 mmole,
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100 miZ A7k F 0.1 N9 FASPUEF®NaOH) & &%
& olg3le pHE 74% WUk AxT FAL 25
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Table 1. Composition of preservation solutions.

Compc . New Solution’  B-C Solution
Potassium (mM/L) 4.0 107.0
Sodium (mM/L) 147.0 9.3
Magnesium (mM/L) 2.0 4.7

Chloride (mM/L) 103.0 14.0
Bicarbonate (mM/L) - 9.3
Phosphate (mM/L) 38.5 55.0

Sulfate (mM/L) - 4.7

Glucose (g/L) 10.0 35.0

Dexamethasone (mg/L) 20.0 -
Nitroglycerine (mg/L) 5.0 -
Triiodothyronine (mg/L) 15 -
pH 7.4 7.74
Osmolarity (mOsm/L.) 315 355

Table 2. Preservation data.

Group 1 Group 2 p value
Flush solution New solution E-C solution*
Donor weight(kg) 20.6+0.7 21.3+03 NS
Recipient weight(kg) 21.5+0.9 22.9+0.6 NS

Flush volume(mL) 2058.3+68.8 2133.3+30.7 NS
Flush time(sec) 318.0£6.9 334.2+35.3 NS
P tti

focurement tme 58411 12.1£1.7 NS
(min)

Cold ischemic time 19.8+1.0 19.640.5 NS
(hr)

Warm ischemic time ., 5 66.7+3.8 NS

(min)

*E-C solution; Euro-Collins solution
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Table 3. Scoreing items of iung damage.

Interstitial edema

Interstitial fibrosis

Alveolar fibrin

Alveolar granulation

Hyperplasia of type II cells
Capillary neutrophil infiltration
Capillary hemorrhage

Arteriolar or vennular neutrophil
Peribronchial lymphocyte infiltration
Peribronchial neutrophil infiltration
Subpleural fibrin deposit
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Asiack. A0 =88 B8 dAS A st UL s1x
2L A8} 3(16200-06, Instrumentatio Lab, Italy), =%
Y 23S 58 AFHE gHoz EFANY StAEAL v
714

A71A) wb o g Ajsgstgdch AAF T 308, 608, 90E,
12080 sk, A, dlEs), o5 A, Aduks

g
2:
=
N{W
l'l

T uhEre d93ky W § AN pAEA, 3
o] 359 (peak inspiratory pressure)s T-EAE] 3 W32
s}, gy HEE o 83e HEH AY (pu-
monary vascular resistance)E A|43}1, ivg—/\gi]i}'ﬂ HeE
ol gsle] FHTENT Ar2E I Kalveolar arterial ox‘ygen dif-
ference)® AlAkstgint. AREY FR) G2 sl &
ol &4 9 AR HEE °]%5}°1 AT}
ARF 12029 ABEYS BY F AP 24E
AT F & 272 2PN ﬂvH Fage] sk
Z7+& MDA 4% 98l AA Ao Yo Y%
31 —70C W50 nosich Heidsle d¥E AA
sle} s|zAe] Holxd FHE ZAshL 0T 2EolA

[o

q
1597 A=A F A2 FFE FHs e T

o2 §uAs F

ofp

v S S4skgoh

wet/dry ratio (%) = (wet weight [ dry weight) X 100

Ao 3 WE 2B A 1 g 115 %
KCl & 9 miE Yo} 10 % T2 (homogenate) > & TE 3
o}, gAelel SlB: Bicinchoninic Acid 0.7 Thlldeke &
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532 nmell4] F% (absorbance)S ZFATH AL, TMP(1,1,3,3-
tetramethoxypropane) & 7] F(external standard) > 2 ©] 43}
A)8}FAFg} S (lipid peroxide)S MDA(malondialdehyde)® % A] 8}
Q. MDA & wE FAY PYAYeR Yol | mg
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Fig. 1. Changes of PaO2 after reperfusion (Group 1; New
solution, Group 2; Euro-Collins solution).
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Fig. 2. Changes of PaCQO2 after reperfusion {Group 1; New
solution, Group 2; Euro-Collins solution; *p<0.05).
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Fig. 3. Changes of mean pulmonary arterial pressure (PAP)
after reperfusion(Group 1; New solution, Group 2; Euro-—
Collins solution).
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Fig. 4. Changes of PVR/SVR after reperfusion (Group 1:
New solution, Group 2; Euro-Collins sotution, PVR; pulmon-
ary vascular resistance, SVR; systemic vascular resistance).
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Fig. 5. Changes of peak airway pressure after repejrfusion
(Group 1; New solution, Group 2; Euro-Collins sblulion;
p=0.07). !
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Fig. 6. Comparison of wet/dry ratio of the lung tissue after
120 minutes of reperfusion (Group 1; New solution, Gfoup 2;
Euro-Collins solution, *p<0.05).
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Fig. 7. Comparison of malondialdehyde(MDA) of the lung
tissue after 120 minutes of reperfusion (Group 1; New
solution, Group 2; Euro—Collins solution).
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Fig. 8. Comparison of lung damage score after 120 minutes
of reperfusion (Group 1; New solution, Group 2; Euro-Collins
solution, p<0.05).
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