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Bilateral Lung Transplant Models in Lung monary vascular resistance showed significant elevation (P
Preservation with LPDG Solution <0.05 vs. control values) but also recovered after reper-
fusion for three hours (P<0.05 vs. immediate period value).
The ultrastructural findings of alveolar structure and en-
dothelial structure of pulmonary artery showed reversible
mild injury in 24 hours of lung perservation and reperfusion
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"Department of Thoracic and Cardlovascular Surgery, School on both groups. Conclusion: The present study suggests
of Medicine, Eulji University, “Department of Thoracic and that LPDG solution provide excellent preservation in a canine
Cardlovascular Surgery, School of Medicine, Kyemyeong Uni- sequential bilateral lung transplant model in which the dog
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Seoul-Asan Hospital, Ulsan University lung and under physiologic condition. Sequential bilateral

lung transplant model was more appropriate and accurate
experimental model compared to single lung transplant

Purpose: Canine left single lung allotransplantation has model. (J Korean Soc Transplant 2002;16:30-37)

become a frequently used model, but has some limitation.
The purpose of this study is to verify and compare canine
sequential bilateral allotrasplant model with canine left single
lung transplant model. We prepared LPDG (low potassium
dextran glucose)solution for lung preservation study. In this
study we examined the efficacy of LPDG solution in 24-hour
lung preservation by using a sequential bilateral canine lung
allotransplant model. Methods: Seven bilateral lung trans-
plant procedures were performed using adult mongrel dogs.
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Comparative group was 9 cases of left single lung. The M g

donor lungs were flushed with LPDG solution and maintained

hyperinflated with 100% oxygen at 10°C for a planned is- 2l o] 4] Aol olo] A AFE AT Y= Al
chemic time of 24 hours. After sequential bilateral lung trans- AR 240 wel FAs Zold TFo FHeAe] &t}
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fusion, the chest X-ray, computed tomogram and lung perfu- jb}olu}' AT o] § sl KN A dye
sion scan were checked. Pathological examinations for ultra- FE A5 dF dolYg BE o83ty H7lee F7t
structural findings of alveolar structure and endothelial struc- £ Ssle] dAF o2 i HlE5iE Agksle WY E
ture of puimonary artery were performed. Results: Five of S AL () 8, oA okE Ho| A4 Bule 94 A
seven experiments successfully finished the whole assess- AL o] &8 Ado|A] &I He g ojaLo] gloi} o2
ments after bilateral reperfusion for 3 hours. Arterial oxygen Houl Ho|Ale T 7S HArloll o]AHe] malg

tension in the recipients was markedly decreased in imme- N
diate reperfusion period but gradually recovered after reper- A Ji7}°}j‘ ek 24 B
fusion for 3 hours. The pulmonary arterial pressure and pul- AEH R dF Hol4 F A o|4H H9 75 F
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Table 1. Assessment for graft lung function

Pa0; MPAP PVR

Single Bilateral Single Bilateral Single Bilateral

Control 201204 319.4+24 16+2.1 8.812.1 22124 160+29
Pnenumonectomy

Right 1431125 17+32 200+34

Left 110+18.5 21x43 369+28

Immediate 102+18 64.6+333 24134 28+52 447157 576+58

1 hr 160+35 79.6+22.4 25+3.8 24+45 384156 457157

2 hr 174+39 159.8+25.7 28133 22+3.8 363131 43148

3 hr 155.4+28.3 19428 375+39

MPAP = mean pulmonary artery pressure; PVR = pulmonary vascular resistance; PaO, = Partial oxygen pressure in arterial blood. Data

represent mean + S.D.
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vs. (209+20.4) mmHgo]glon] F87l4] 100%2} A4
oA ATE AF 64+333 vs. (102:+18) mmHgO 2
F43] AstElg oyt AFF 147h 247 93X 774
Zbz} 79+22.4 vs. (160+35) mmHg, 159+25.7 mmHg (P<
0.05), 155+25.3 vs. (174+39) mmHgEX Az 323 &
ok4H-S K Qlth(Table 1, Fig. 1). & & o] 4 gol4
#H& AAAAE F ol4d HHvtY 75 Hote #HAFH
A& dol4 £ ¥ HA7l5s H7HE Ky AU 7 £
L H7)s £AE Hole AL % Hl9 50| #Z4H
Hr} g& #Z7)e s 54 o4 Fol| A& A A4
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Fig. 1. Changes in PaO; during bilateral and single lung transplan-
tation. *P<0.05 vs. immediate value.

357 e Biateral
—e— Single
30 4
*
2 25
£
é’ 20+ N
o
= 15
10 A
T T T T L4 1 1
Control Right Left Immediate 1hr 3 hr
Pneumonectomy Reperfusion
Fig. 2. Changes in mean pulmonary arterial pressure (MPAP) dur-

ing bilateral and single lung transplantation. *P<0.05 vs.
control value; TP<0.05 vs, immediate value.
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g9 AAe BT dEsusta Ada A, H52A
g3 H7ish AEFE TN W2 E o] AR
F A% ABF AR ST BALE A
HEE BT 74 FE HolAE vs (X o] 4 %)
ol HE HAFWS hzx] 88+21 vs. (16+1.2)
mmHgol| A A #-F 2 F 28.0+5.2 mmHg (P<0.05) vs. (24
+3.4), 1A} 7}el] 24 +4.5 vs. (25+3.8) mmHg, 24} 7}el] 22+
3.8 mmHg, 34| 7kel] 19£2.9 (P<0.05) vs. (28+3.3) mmHg
2 27 e Bel ARF AT AFHdol Fetact
7} Al7ke] Aol whel A H4EE e BT
(Table 1, Fig. 2). Sl A E 7 }& Aol (YF
Ho) A &)l A Al A A 16029 vs. (221+24) dyne.
second.em ol Al AMBF AF, 14174, 2417 F 34|17kl 7
7} 57658 vs. (447+57) dyne.s.econd.cm’5 (P<0.05), 457
+57 vs. (384156) dyne.second.cm'"s, 453+48 dyne.second.
cm's, 375439 (P<0.05) vs. (363131) dyne.second.cmﬁsi
# H At el ARF AF FUkd AdRAE
= Alzke] Adell wel Ax EEHe IS EJyck
(Table 1, Fig. 3).
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Fig. 3. Changes in pulmonary vascular resistance (PVR) during bi-
ateral and single lung transplantation. *P <0.05 vs. control
value; TP<0.05 vs. immediate value.
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Fig. 4. Chest CT finding at 2 hours of post-reperfusion. Partial ate-
lectasis is noted on left lower lobe.

Fig. 5. Lung perfusion scan rate at 2 hours of post-reperfusion.
Perfusion defect is noted on right upper lobe.
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Fig. 6. Transmission electron micrograph of donor lung after 24
hours preservation. The alveolar capillary cytoplasmic
swelling, papillary projection and irregular basal lamina.
The alveolar epithelial cells show mild to moderate swel-
ling and desquamated cell debris into the alveolar lumina
(X 10,200).

Fig. 7. Scanning electron micrograph of pulmonary artery after 24
hours preservation using LPDG solution shows partially
endothelial cell swelling, or focal destruction and conglo-
merated endothelial cells (x2,300).
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