fwebercnlosis and Respivarory Disease Aol 7GR Vol 42, No. 2, April 1995

& A

Aol 4] Bleomycin Fo1& 913t #lEA vl #4530l vt
Vitamin E¢] <3k

= Penicillamine, Deferoxamine 5o 3 vl 2 -

Al Fo|sholet el e, wapebae e
ol Aluidtiz o)t} welehaasee, daeba e

&3 - SMFT - okttt . UAIET - FHoIE . ZAIS

= Abstract =

The Effect of Vitamin E on Bleomycin-Induced
Pulmonary Injury and Fibrosis in Rat
- Comparison of Penicillamine- or Deferoxamine-Treated Group -

Soon-Hee Jung, M.D., Suk-Joong Yong, M.D.,* Chul Min Ahn, M.D_,***
Kye Chul Shin, M.D.,* In Joon Chei, MD.** and Sangho Cho, M.D.**

Departments of Patholagy and Internal Medicine®, Yonsei University Wonju College of Medicine, Wompn, Korea

L .

Departmenis of Pathology*® and Internal Medicine***, Yonsei University College of Medicine, Seoul, Korea

Background: Pulmonary toxicity by bleomycin has multiple mechanisms including direct tissue
toxicity due to oxygen-derived free radicals and indirect toxicity through amplification of pulmon-
ary inflammation. To evaluate the effect of chelators or free radical scavenger to lung damage
induced by bleomycin, penicillamine as a copper chelator, deferoxamine as an iron chelator and
vitamin E as a free radical scavenger were administered.

Methods: Two hundred Wistar rats were divided into five groups: Control, bleomycin treated,
bleomycin-penicillamine treated, bleomycin-deferoxamine treated, and bleomycin-vitamin E treated
groups, Rats sacrificed on day 1, day 3, day 4, day 7, day 14, and day 28 after treatment,
Bronchoalveolar lavage, light microscopic and immunohistologic studies for type 1, I, IV
collagens, fibronectin, laminin and NBD phallicidin were evaluated.

Results: There was a significant increase in the total cell counts of bronchoalveolar lavage on
day 1 from all treated animals and vitamin treated group showed an abrupt decrease in (otal cell
counts with decrease of neutrophils on day 3. Bleomycin-vitamin E treated group had the least
histologic changes such as pulmonary fibrosis, The alveolar basement membranes were positive for

type IV collegen and laminin. Basement membranes of bleomyein, bleomycin-penicillamine, or
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bleomycin-deferoxamine treated groups were disrupted and fragmented on day 4 or 7. The

bleomycin-vitamin E treated group had intact basement membranes until day 28,

Conclusion: Bleomycin-induced pulmonary fibrosis was related to the severity of acute injury to

oxygen radicals or activation of newtrophils and disruption of basement membrane., Vitamin E

seemed 1o be the most effective antioxidant in the inhibition of bleomycin-induced pulmonary

injury and fibrosis.
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Table 1. Total Cell Counts of Bronchoalveolar Lavage Fluid (1x106/ml) at Various Times
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Fig. 1. Changes of rotal cell counts of bronchoalveolar lavage fuid at
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Tahle 2, Cell Profilest¥) Obtained from Bronchoalveolar Lavage Fluid at Various Times

Groups 1 3 4 7 |4 2B(days)
Control M 974 ERR 97.4 94.9 95 958
PMMN |6 1.4 1.8 |6 0 2
L 0.8 4.8 0.8 3.1 5 2.2
E 0.2 0 0 0.4 0 0
Bleomycin M1 459 233 21.2 6.1 56.1 831
PMM 437 48.0 526 6.5 198 15
L 5.8 28.2 231 22.6 238 13.1
_ E [.0 0.5 EN 4.8 0.3 0.3
Bleomycint Penicillamine M 227 17.6 8.5 40.1 40.3 439
PMN T 1 T0.5 45.3 45.0 il L
L 6.7 1.2 14.3 |4.5 26 345
E 0.5 0.7 1.9 0.4 0.1 0l
Bleomycint Deferoxamine M 45.8 21.4 18.5 331 350 26.6
PRMN 484 598 0.6 15.6 10.3 123
L. 5.6 18.7 50.9 51.2 54.6 610
E 0z 0.1 25 0.1 01 0.1
Bleomycint Vitamin E M 389 49.5 44.4 45.9 59.4 721
PRIM 405 4.4 137 122 12.8 4.1
L 2008 36.0 41.6 29.3 249 23.7

E 0.1 (1 (L3 0.1 0.4 0.1

Abbreviation : Mo Monocytes L Lymphocytes PMN . Polymorphonuclear leukocytes E @ Eosinophils
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Fig. 2. Changes of polymorphonuclear leukocytes percentage in
bronchoalveolar lavage fluid at various times.
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Fig. 3. Intraalveolar edema and m:l;lmphili-c infiltra-
tion in the alveolar wall and intraalveolar
spaces (Bleomyecin group, 3 days, H&E, *
100},

Fig. 4. Diffuse multifocal patchy inflammatory reac-
tion (Bleomycin group, 7 days, H&E, x20),
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Fig. 5. Intraalveolar and imterstitial lymphocytic infil-
tration with hyperplasia of tvpe Il penumo-
eytes (Bleomycin group, 14 days, H&E, =

20
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Fig. 6. Subpleural fibrosis showing fibroblastic proli-
feration (Bleomycin group, 28 dayvs, H&E, x

1000).

— 1891 —



L b ¥ g . )
Fig. 7. Diffuse acute inflammatory reaction and
intraalveolar edema without fibrosis (Bleomy-

cin-Penicillamine group, H&E, x40},

Fig. 8. Severe interstitial lymphocytic infiltration and
focal fibrosis (Bleomycin-Deferoxamine gro-
up, 14 davs, H&E, >20).
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Fig. 9. The least inflammatory reaction without fibro-
sis comparing with ather groups (Bleomycin-
Vitamin E group, H&E, X20).
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Fig. 10. Immunohistochemical findings for type 1V collagen;
A. Positive reaction along the basement membranes of the alveolar interstitium
{control group, > L00),
B. Focal negative reaction in the acute inflammatory foci (Bleomycin-Penicillamine
group, 3 days, x40).
C. Negative reaction in the fibrotic areas (Bleomycin group, 28 days, x100).
D, Persistent positive reaction along the interstitial basement membranes (Bleomy-
cine-Yitamin E group, 28 days, X200).
Table 3. Immunchistochemical Findings for Type IV Collagen
Change of Immunohistochemical Stain for Type IV Collagen
Groups -
| 3 4 5 14 28idays)
Bleomvein + + + - - -
Bleomveint Penicillamine t + + t — —
Bleomycint Deferoxamine + + + + + -
+ + + +

Bleomyeint Yitamin E
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Indirect immunofluorescent findings for type | collagen.

A Initial positive reaction along the intraalveolar spaces (Bleomyein group, 14

days, > 100).

B. More intense reaction in the fibrotic area (Bleomycin group, 28 days, = 100),

Table 4. Indirect Immunofluorescent Findings Tor Type | Collagen

Degree of Tmmunofluorescent Deposition

Grroups
| 3
Bleomycin — —
Bleomycint Pemicillamine —
Bleomycin+ Deferoxamine + —

Bleomycint Yiamin E —

194

4 3 14 28{days)
+ =+ + ++
- - + +
+ + + +
- — x +



A

B

Fig. 1. Indirect immunofluorescent findings for type 111 collagen.

A. Transient positive reaction in the severe chronic  imflammatory

reaction

(Bleomycin-Deferoxamine group, 14 days, > 200).
B. Negative reaction in the fibrotic area (Bleomycin group, 28 days = 100,
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Fig. 13, Indirect immunofluorescent findings for fibronectin,
A Irregular positive reaction along the intraalveolar sapces (Bleomycin group, 7

days, =200,

B. Positive reaction in the fibrotic area (Bleomycin group, 28 days, »>400).

Table 5. Indirect Immunofluorescent Findings for Fibronectin

Ciroups
| 3
Bleomycin - +
Bleomycin+ Penicillamine - —
Bleomycint Deferoxamine + +
Bleomyein+ Vitamin E _ +
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Fig. 14. Indirect immunofluorescent findings for laminin,
A. Positive reaction in the intact alveolar basement membrans (Control group, X
10003,
B. Negative reaction in the inflammatory or fibrotic area (Bleomycin group, 28
days, > 1000,

Fig. 15. Direct immunofluorescent findings for NBD phallicidin,
A. Positive reaction along the muscle coat of the bronchus or vascular walls
(Control group, = 100),
H. Positive reaction in the spindle cells of the granulation tissue (Bleomycin group,
28 days, =200).
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Fig. 16. Summary of the pathegenesis of bleomycin-induced pulmonary
mjury and fibrosis in rats and action sites of vitamin E,
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