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Effects of Flushing, Preservation and Reperfusion in the
Canine Transplanted Lung Tissue

Young Keun Lim, M.D., Chang Kwon Park, M.D.!, Kun Young Kwon, M.D.

Departments of Pathology, and Thoracic and Cardiovascular Surgery',
Keimyung University School of Medicine, Taegu, Korea

Background : Due to the paucity of suitable donor organs for lung allotransplantation, a number of techniques
have been developed to improve the lung preservation. Ultrastructural studies of the morphologic changes of
the flushing, preservation and reperfusion injury in donor lungs have rarely been reported.

Methods : Adult dogs (n=46) were matched as donors and recipients for the single lung transplantation. The
donor lungs were preserved after flushing with preservation solution and transplanted after 20-hours of preser-
vation at 10°C. Ultrastructural features of the lung were examined after flushing, preservation and 2 hours
after lung transplantation (reperfusion) respectively.

Results : Electron microscopy after flushing showed focal alveolar collapse and mild swelling of type I epitheli-
al cells. After preservation both type I epithelial cells and endothelial cells were swollen and destroyed focally.
The endothelial cells showed protrusion of tactile-like structures into the lumina, blebs or vacuoles of the cyto-
plasm. After reperfusion the lung tissue showed fibrin material in the alveoli, prominent type I epithelial cell
swelling with fragmented cytoplasmic debris and marked endothelial cell swelling with vacuoles or tactile-like
projections. The alveolar macrophages showed active phagocytosis. Scanning electron microscopic examination
of the pulmonary parenchyma showed focally alveolar collapse and focal consolidation after the preservation
and more prominent changes after the reperfusion procedure. The lungs preserved with low potassium dextran
glucose solution, with additional prostaglandin E\(PGE)) and verapamil(VP) showed relatively well preserved
ultrastructures compared with those which were preserved with modified Euro-Collins or University of Wiscon
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sin, and with additional PGE, and/or VP.

Conclusion : The ultrastructural changes associated with flushing were mild in severity, the donor lungs were
injured during the preservation, and further damage was occurred during the reperfusion. The reperfusion inju-
ry resulted in prominent pulmonary parenchymal alterations with a pattern of acute lung injury. ( Tuberculosis

and Respiratory Diseases 1999, 46 : 512-522)
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Fig. 1. A. Light micrograph following flushing perfusion in donor lung. The lung parenchyma

shows focal alveolar collapse and mild edematous interstitial thickening.

B. Donor lung tissue following preservation shows multiple patchy areas of alveolar col-
lapse, consolidation and edematous interstitial thickening.

C. Donor lung tissue following reperfusion shows diffuse alveolar collapse and consolida-

tion.
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Fig- 2. Transmission electron micrograph after
flushing in the denor lung shows irregu
larly arranged alveolar architecture and
mild interstitial edema (large arrows).
The alveclar capillary endothelium
shows well preserved intercellular tight
junction (small arrow). Uranyl acetate
and lead citrate, x 13,600.

Fig. 3. Transmission electren micrograph after
preservation shows markedly changed
alveolar capillary endothelial cell with
bleb (asterisk) and tactile-like projec-
tion into the lumina(arrows). Uranyl ac-
etate and lead citrate, x 13,600.

Fig. 4. Transmission electron micrograph after
reperfusion shows prominent endothelial
cell and type I cell destruction with
many cellular debris (arrows) in the
alveolar spaces. Uranyl acetate and lead
citrate, x13,600.
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Fig. 5. Transmission electron micrograph after pre-
servation using LPDG solution with
additional administration of VP and PGE,.
The alveolar epithelial cells show mild to
moderate swelling, bleb or vacuolization
(short arrow) and small amount of desqua-
mated cell debris(long arrow) into the
alveolar lumina. The endothelial cell of the
alveolar capillary shows moderate degree of
tactile-like projection into the lumen
(asterisk). x 13,600.

LPDG-&<o] 71l VP34 PGE1E 4 A48t
& de AzFHd Jehd dE A9AHE, HE 24
g WoHE F 70 o] 2u|YeEaty Wt o
4 AvlstAth(Fig. 5). MEC&<4d] H7}A VPt
€ W AR FolAe sz ¥eisHy s}
LPDG &gk AR® ol wlsle] Arjgiovt
MECg&9d] VPs9} PGE1& % AMS§ A+
HZAAN Lo} HEZAER WAHE] W7} F
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of 3t Zr¥eisty Wst o HATH(Fig.
6). UW&<io] PGE, & ¥ A% TollXE 5%
E9] iz &3¢ 2o

4. FAIEXHo|Y oA

#R3Y Follc ddde dErt SaFor HEE

Fig. 6. Transmission electron micrograph after
preservation using MEC solution with
additional administration of VP and
PGE,. The alveolar epithelial cells show

marked  swelling, destruction or
vacuolization (asterisks), and some cel-
lular debris (arrow) The alveolar capil-
lary endothelial cell shows tactile-like
projection into the lumen Uranyl acetate
and lead citrate, x20,400.
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Fig. 7. Scanning electron micrograph after pre-
servation shows patchy areas of alveolar
wall collapse with some destroyed mate-
rials in the air spaces (arrows). x1,100.
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Fig. B. Scanning electron micrograph after
reperfusion shows area of pulmonary
parenchymal consolidation with mark-
edly alveolar wall collapse and cellular
debris (asterish) filling in the alveolar
space. x 2,300.
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