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=Abstract=
The Morphologic Changes by Immunosuppression after Heterotopic
Transplantation of the Murine Cryopreserved Trachea: An Animal
Model for Obliterative Bronchiolitis

Chang-Ha Lee, M.D.*, Sook Whan Sung, M.D.*, Mee-Hye Oh, M.D. **

Background: The replacement of the narrowed long-segment trachea with various prosthetic
materials or tissue grafts remains a difficult and unsolved surgical problem. Homologous
cryopreserved tracheal transplantation has been considered to treat the irreversibly-damaged
organs, such as in the lung or heart transplantation and also to overcome the limited supply
of donor organs. We examined the morphological changes and the immunosuppressive effects
of the cryopreserved trachea after the heterotopic transplantation in the rats. Material and
Method: Sixty tracheal segments harvested from 30 donor Wistar rats were heterotopically
implanted into the peritoneal cavity of 20 recipient Wistar rats and 40 Sprague Dawley rats.
The 60 recipient rats were divided into 6 groups(l0 rats/ group). In groups I, II, and III, 30
tracheal segments were implanted immediately after the harvesting and in groups IV, V, and
VI, the segments were implanted 28 days after the cryopreservation. Groups I and IV were
Wistar syngeneic controls. Groups II and V were Sprague Dawley recipients receiving no
immunosuppression and Groups III and VI, were Sprague Dawley recipients receiving im-
munosuppressive agents. At 28 days all rats were sacrificed and the tracheal segments were
evaluated grossly and histologically. Result: Immunosuppression of the tracheal segments had
a significant influence on the changes of the tracheal lumen and tracheal epithelial cells,
irrespective of the cryopreservation of the trachea(p<0.001). In groups III and VI receiving
immunosuppressive agents, the tracheal lumen was patent and the normal epithelial cells were
observed, however in the other groups not receiving the immunosuppressive agents, there
were almost luminal obliteration by the proliferation of the fibrous tissues and a loss of the
epithelial cells, the findings were similar to those in the case of obliterative bronchiolitis after
a lung and a heart-lung transplantation. Conclusion: With the appropriate immunosuppressive
agents, the lumen and the respiratory cpithelium of the transplanted tracheal segment were
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well preserved, even after the cryopreservation of the tracheal segment, which shows the
possibility of the long-term preservation and homologous transplantation of the trachea. But
fibroproliferative obliteration of the tracheal lumen and the loss of the normal respiratory

epithelial cells, characteristic finding

of obliterative bronchiolitis, were observed in the

groups without the immunosuppression. This experiment using the rat trachea may be

useful in studying the pathogenesis,
after a lung and a heart-lung transplantation.

reatment, and prevention of obliterative bronchiolitis

(Korean J Thorac Cardiovasc Surg 1999;32:215-23)
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Table 1. Grouping

Group Cryopreservation Immunosuppression
I - -
I - -
11 - _ +
v + -
\" + -
VI + +

(-: not done, +: done)
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Table 2. Fibroproliferation within the tracheal lumen.

groups Il and VI receiving immunosuppressive agents,
tracheal lumen was relatively patent, however in the ©

groups, there were luminal obliterations by the proliferation

of the fibrous tissues.
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ther

Gr OuStadmg none mild moderate severe Total

! 2 1 7 10

11 10 10

111 9 1 10

v 2 ) 1d

A" 1 g 9

\%! 5 ! 8
Total 19 0 4 34 57

Table 3. Type of epithelium. In groups receiving
immunosuppressive agent, the abnormal changes an
loss of the epithelium were noticed.

T f
egilt)ﬁel?um respiratory cuboidal squamous foss of
Grou P q epithelium

otal

1 1 1 8
I 10
III 7 1 2
v 1 | 1

v 1 8

10
10
10

10
9 Fig. 1. Tracheal lumen is totally obliterated by fibrous
granulation tissue. (Hematoxylin & Eosin, *40)
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Fig. 2. Luminal patency of transplanted tracheal segment.

uh A ~ There were luminal obliterations by the proliferation of the

A4 fibrous tissues in most segments of the groups not receiving
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Fig. 3. Tracheal lumen is patent, but filled with serous fluid. Fig. 5. Tracheal lumen is totally obliterated by granulation
(Hematoxylin & Eosin, x40) tissue. Residual lumen is noted. (Hematoxylin & Eosin, X40)

Fig. 4. Some tracheal epithelial cells are well preserved and Fig. 6. Some tracheal epithelial cells show sguamous
heavy lymphocytic infiltrations in  subepithelial  portion. metaplasia. (Hematoxylin & Eosin, X40)
(Hematoxylin & Eosin, X100}
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Fig. 7. Tracheal cartilages show diffuse calcification
empty lacunae(arrows). (Hemjatoxylin & Eosin, x100)
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Table 5. Calcification of the tracheal cartilage. Severe
calcification was observed in the cryopreservation groups
compared with those without cryopreservation.

Group Grading nor:e minimal mild moderate severe Total
! 5 3 10
I 4 410
I 1 ) 5 | 0
v 1 °o 10
v 1 1 7 9
V1 3 5
Total 1 0 7 19 29 56

Table 6. Fibrosis of the tracheal smooth muscle. There
was no difference in the degree of fibrosis of the tracheal
smooth muscle (p=0.19)

degree of perichondritis among the groups Grading
- minimal mild moderate severe Total
Grading . . Group
none minimal mild moderate severe Tptal
Group I 2 6 2 10
1 1 5 2 1 1 10 11 2 5 3 10
11 3 5 2 10 111 3 4 2 1 10
111 5 3 1 9 v 5 5 10
v 3 4 2 1 10 A\ 1 4 4 9
\" 3 2 1 3 9 Vi 2 3 3 8
VI 1 2 3 2 8 Total 8 23 23 3 57
Total 13 22 12 5 4 56
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