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=Abstract=

Lung Preservation Study for Above 20 Hours of
LPDG Solution in Canine Lung Allotransplantation

Chang Kwon Park, M.D.* Kun Young Kwon, M.D. **, Young Sun Yoo, M.D.*

Background. Limited ischemic tolerance of the lung has remained one of the factors that
limits the expansion of pulmonary transplantation as a treatment for end-stage pulmonary
disease. Numerous studies on safe long term preservation for lung transplantation has been
performed for the purpose of developing ideal preservation solution with extracellular type or
intracellular type solutions. In this study, we examined the efficacy of LPDG solution in lung
preservation longer than 20 hours by comparison with modified Euro-Collins solution.

Methods. Thirty-four adult mongrel dogs were divided into two groups. Donor lungs were
flushed with LPDG solution(n=9) or modified Euro-Collins(tMEC) solution(n=8) and stored for
24 hours at 10C. All donor lungs were perfused through the pulmonary arteries with
solutions containing prostaglandin El and verapamil. Left canine lung allotransplantations
wereperformed. Assessment(hemodynamic indices and arterial blood gas analysis) of left
implanted lung was made by occluding the right pulmonary artery for ten minutes using
pulmonary artery Cuff. Assessment was repeated at the interval of 30 minutes, one hour, and
two hours later after reperfusion and then chest X-ray, computed tomogram and lung
perfusion scan were obtained. In survival dogs follow-up studies were done with assessment
with chest X-ray, computed tomogram of the chest and lung perfusion scan on 7th day
postoperatively. After preservation above 20 hours, pathological examinations for ultrastructural
findings on right lung were performed in each group.

Results. With respect to arterial oxygen tension, LPDG group was superior to MEC but
there was no statistical significance for 2 hours after reperfusion. Mean pulmonary artery
pressure was less increased(p<0.05) and cardiac output higher(p <0.05) than MEC group
until 2 hours after reperfusion. After 2 hours of reperfusion, both groups showed transplanted
lung function deteriorated gradually. Perfusion scan of the transplanted lung in LPDG group
showed better perfusion rate in immediate post-reperfusion, 3 days and 7 days later
respectively but there was no statistical significance and corelation with PaO, and computed
tomographic views. In scanning electron microscopy of pulmonary artery after preservation,
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LPDG group relatively shows less irregular protrusion of the inner surface of endothelial cell

of poulmonary artery than MEC group.

Conclusions. We concluded that LPDG solution can offer safe lung preservation above 20
hours with adequate immunosuppressive therapy and prevention of the infection.
(Korean J Thorac Cardiovasc Surg 1997;30:949-60)

- 1. Lung transplantation
2. Organ preservation
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Table 1. Compositions of the Preservation Solutions

LPDG MEC
Na 155 mMol/L 10 mMol/L
K 3.5 mMol/L 108  mMol/L
Cl 102 mMol/L 14 mMol/L
Mg 1.4 mMol/L 4 mMol/L
PO, 33 mMol/L 57.5 mMol/L
Sulphate(SO4) 2  mMol/L 4 mMol/L
Glucose 10 g/L o327 g/L
Dextran 40 20 g/L 0
pH 7.4 7.3
Osmolarity 345 mOsm/L 340 mOsm/L

* LPDG:Low Potassium Dextran Glucose solution
MEC:Modified Euro-Collins solution
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Table 2. Characteristics of Experiment according to Solutions

AE-2] 2
1997;30:949-60

Soluti Body weight(D/R) Flushing time Flushing pressure Ischemic time
clution Kg+SE min. + SE mmHg * SE hrs + SE
LPDG 19+1.3/20£0.8 4+0.8 17£2.1 214205
MEC 2141.3/23+0.8 4+04 18£1.6 21402
Table 3. Data of Hemodynamics with PaQ, and PaCQO; according to Solution after PA cuff
Period
ene uti Control Immediate I hour 2 hour 3 day 7 day
solution
LPDG MEC [LPDG  MEC |LPDG MEC {LPDG MEC |LPDG LPDG MEC
parameters
MPAP(mmHg) 16412 17+23 |24+34 30434 |25:38 36X48 |28+33 20+22(33+42 34+47 37736 40203
CO(1/min) 53%X0.7 44%06 (24702 22%03(24%02 20£0.1 [23£0.1 1.8+0.1|2+£02 1.9+0.1 {16%02 16%01
PVR(dynes.cm °) |221£24 203%+12.2|447+57 376 £69 384256 37456 [363131 406245600208 615226 735231 658=205
PaO»(mmHg) 209+20.4 21375 10218 117+25|160+35 115+21 17439 137£29| 142238 119x27 |87+11 117228
PaCOx(mmHg) 28+5 25415 (31724 32726 |31+3 35+27 |29+2  34+29(35+35 35+19 |44E3 38+l
FEgo] ulelt AgEgeon 7ee) #5 AFvolas AhHT FFE 2tk o]t LPDGS MECE 25-ef4
S Agsdn AuFAe LPDGEAY AHE B A 94 v =gk oFhs B lvK(Table 3)(Fig. 1,2)
AHE31 30 AT 27 modified Buro-Collins(MEC) £ <& A} 2) dAgAALT
43t 7} sel Aok AEfFolels F% 2FolA PGEIS A A5 A 2o LPDG 7 MECo Al Harsll gl At
7bate] ojals|e] 7158 wolmAb shgivt AHEE A A EFF W AEAATES 77kA] A AT A2 ws
% LPDG o] A %@ﬁﬂr fA0A 22t 19+ 13 K3} 3.7 723 LPDGSl 73-%- A#H 30§ Hodleas) A
0108 Kgoli MECT2 21+1.3 Kg# 23408 Kg# M 1] =% 4 dAdEAYeE A7 244734 mmHg, 24702
5

A ZoAF} AL ulad AES A Han Limin, 447787 dynesecem o] MECS 7Z47b 30-34
A 7He LPDGTH MECEo A 72b2d 4+0.8% 4+04%0]a mmHg, 22+03 L/min, 376=69 dyncsececm ©|™ LPDG%2
H#A-F9S 17721 mmHg, 18F 1.6 mmHge|™ Ze]1 % 3 MEC R5ollA Ha} Has5agte] A= MECH A
A 7ke 22k 2110547k 21102417k 2N oF ol d AsdHe 2245 2ickFg 3). AUNEFS LPDGH
A vlsedt AdxA8 ¥ gok(Table 2). MECA A#F Foll 79 T =54 Fase s &

1) Eulgoly} AR SATHFig. 4). ﬁil”ﬁﬁP*] Feql 7 LPDGS 75 AlFHr 30

A5 cuffE o]dste] o|Agt HEue APFAF ol S7HRTE &F 22127k A s gl en] MEC
Pa0,2t PaCO;, b Bwl 50% AthZEolM o]z o As+ Zﬂﬂrw 1*17”7}11 ZHaE ATt 1 oolF AR S
LPDGT-& 102=17 mmHg, 31%2 mmHgo]iL MECT2 117 JbEE e E—“E}(Flg 5). vk F FellA Hdae
+25 mmHg, 323 mmHgellA A#F 14159 LPDG ShAEY W AEIA TN uigle Aol U
16035 mmHg, 31*+3 mmHgo]Z MEC-S 11521 mmHg, 35 g poldod AdF 1473 MECe] LPDGE.tE 3 3%
+3 mmHgE A o]Alge} ]G] M3 EEE FAS o wete] foahA o ASEtelip<005) AMuF 1A 2
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44~3 mmHge] & MECe°] 11728 mmHg, 381 mmHg®H FAE I pal7t 005 o]k W fojg zpe]lE welthn
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Fig. 1. Post-reperfusion PaO, changes in both groups after
PA cuff(Fi02-0.5)
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Fig. 2. Post-reperfusion PaQ, changes in both groups after
PA cufftFi02=0.5)
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Table 4. Roentgenographic Grading Score in Transplanted
Ltung by CT

period post-reperfusion
solution 3 hours 3 days 7 days
LPDG(score) 302 2+0.7 3
MEC(score) 105 1£0.5 2+1
—@— LPDG 1
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Fig. 5. Post-reperfusion PVR changes in both groups afte
PA cuff
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Fig. 6. Changes in *™

planted lung

Tc lung perfusion scan in trans-

28702, 23107 % 308 MEC 92 210. 52
177154 MEC §¢] LPDG R} 5259 4 7

o) F-2] ]
1997;30:949-60

score
N
L

T T T
Immediate 3day 7day

Post-reperfusion period

Fig. 7. Changes in extent of opacity in computed
tomogram in transplanted lung.

Fig. 8. Appearance of 3 hours postreperfusion chest
computed tomogrm in LPDG.
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Fig. 11. In LPDG group, scanning EM shows partially
swollen  andfor  conglomerated{astensks) endothelial  cells.
A1.150.
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Fig. 12. MEC group shows partially swelling of endothelial

cell cytoplasms with some papillary projection.,  arrows:
papillary projected endothelial cell, X1,150.
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