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Lung Preservation by Using of PGE1 and Verapamil in
Canine Lung Allotransplantation

Chang Kwon Park, M.D.* and Kun Young Kwon, M.D **

Departments of Thoracic and Cardiovascular Surgery* and Pathology**,
Dong-San Medical Center, Keimyung University, Taegu, Korea

Clinical lung transplantations have gradually developed through improved surgical techniques, adequate
immunosuppresive agents, and the development of lung preservation methods. However a major prom-
inent obstacle is the shortage of suitable donor lungs with regard to the lung's organ specificity. In a
trial to partially overcome these problems, we used a canine left lung transplant mode! for evaluating
the efficacy of prescrvation method added the PGEl and Verapamil in flushing solution. Twenty-two
mongrel dogs without discrimination between male and female, weighting 19~ 20 kg were used. Eleven
left lung allotransplantations were made by matching pairs of dogs having similiar body weight. Donor
lungs were flushed with low potassium dextran glucose(LPDG) included with 200 ug PGE1 and 20 pmol/L
verapamil(Group I, n=4), LPDG included with 200 ug PGE1(Group 11, n=4) and LPDG only (Group
M1, n=3) repectively. Following this procedure the donor lung was placed in triple sterile plastic bags
filled with preservation fluid and then stored at 10°C for 24 hours. We analyzed left graft lung function
by mean PAP and PVR, arterial blood oxygen tension analysis, chest X-ray and computed tomogram,
ultrastructural change in biopsy study and perfusion lung scan. Assessment for the graft lung function
was done at 15 minutes, | hour and 2 hours respectively after reperfusion and after 3 days and 7days.
Assessment for hemodynamics and arterial blood gas analysis in left graft lung was done by occluding
the right pulmonary artery for ten minutes using pulmonary artery cuff(PA cuff). The results demonstrate
that the mean PAP and PVR revealed in the preserved transplants with verapamil(Group I) were less
than those observed in transplants without verapamil(Group I1 and Group III) as the control. Better gas
exchange was noted in the lungs receiving verapamil in the flush solution(Croup I), especially from
2hour of postreperfusion period. There are no significant differences among groups in the assessment
of chest computed tomogram and perfusion lung scan. But The lung flushed with Group I solution
demostrated relatively well preserved ultrastructure compared with Group H and Group III solutions.

In conclusion, the present study suggests that LPDG solution included with PGEl and verapamil
provide better cellular preservation and tranplanted lung function than LPDG only and LPDG with PGE1.
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Table 1. Characteristics of experiment

Body weight(D/R)
kg +SE

Flushing time
min. +SE

Ischemic time
hrs+SE

Flushing pressure
mmHg + SE

194.1.3/20£0.8 4108

17:£2.1 21+0.5
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Table 2. Data of Mean pulmonary artery pressure, Pulmonary vascular resistance and PaO:(FiO;=0.5) according to

Groups after PA cuff

Peri od‘g%)az;me‘e’ MPAP(mmHg) + SE PVR(dyne.s.cm-5)+-SE PaO(mmHg) + SE
Control
| 18.5+27 218.8+35.6 165+15.8
)| 235+4.6 32254627 1814235
1 260435 269.0+42.4 2065+27.5
Immediate *x
I 173+ 2'6] 296.5+35.8 162+ 7.6
i 337438 % | *x 324.0+53.7 ] 154+215
Im 32.7+62 43834523 145+ 37
1 hour *k *k
I 25.0+87 269.0+14.8 122£29.7
1 27.5+49 298.3+55.2 ] 198+51.2 ]
11 33.0+57 390.0+32.1 160+ 3.3
2 hour *k
1 25.8+6.3 3000+ 9.4 210+15.7
1 32.5+50 336.0+389 ** 150715 ]
1 353420 420.0+35.1 165+7.6
3 day
I 335+42 380.0+66.3 160+11.5
| 34.0+59 ] % 409.5+24.4 1434425
il 417417 5133+37.6 140+ 15.2
7 day
I 36.5+4.8 410.3+79.4 ] * 131+152
| 385+45 576.5+£53.6 145+14.3
m 447415 550.0+26.5 103+ 88

*: P<0.05(Group I-Group H)
**. P<0.05(Group 1-Group 1II)
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Fig. 1. Post-reperfusion mean pulmonary artery pressure
changes in each groups after PA cuft.
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Fig. 4. Computed tomographic appearance on postreperfusion 2 hour(A), 3 day(B) and 7 day{C) in Group I(acute rejection

in the third postoperative day).
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Table 3. Roentgenographic grading score in transplanted

lung by CT
Period Post-reperfusion
Solution 2hour 3day 7day
Group I(score) 1+0.5 1+0.5 2107
Group Hl{score) 2+0.2 1£0.7 2

(Table 3).
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Fig. 5. Donor lung tissue following preservation(Group Il or Group III) shows more thickening, irregular arranged basal
lamina, partially stroid type I epithelial cells(arrows) and markedly endothelial cell changes with tactile-like
projection into the lumina(open arrows). Uranyl acetate and ead citrate, x 8,500. AS: alveolar space AC:alveolar

capillary BL:basal lamina.
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Table 4. Comparison of ultrastructural changes among
groups

Ultrastructural changes Group I Group II Group III

1. Alveolar collapse + + + +/+
2. Epethelial changes
cell debris + “+ — /+ +
swelling + + + +++
irregular basal lamina  + + + +/+ +
II cells prominent -+ + + —+
3. Capillary changes
irregularity —/+ +{+ + +
microvesicles, blebs + + + + +/++
tactile projection + ++ A+ +
tight junction WP WP WP
4. Macrophage activity — + J+ +
5. Interstitium
edematous thickening + +[+ + ]+ +
collagen deposition + +/++ +/+ +

—: absent, +: mild, + +: moderate, + + +: prominent
WP: well preserved
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Fig. 6. Donor lung following preservation using LPDG solution and additional administration of Verapamil and PGE1
(Group 1 solution). The alveolar epithelial cells show mild to moderate swelling, bleb or vacuolization(arrow)
and desquamated cell debris(asterisk) into the alveolar lumina. The alveolar walls show mild to moderate
edematous thickening. Uranyl acetate and lead citrate, X 6,800. AS:alveolar space AC;alveolar capillary IS:
interstitium
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Fig. 7. Scanning electmn micrograph of pulmonary artery followmg preservation using Group I solution shows indi-
vidually endothelial cell swelling(small asterisks) or focal destruction(arrows), and conglomerated endothelial cell
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