J.Korean Soc TherRadid Onodl 1991731238 248

X-

Captopril

captopril
: Sprague-Dawley

12 , 11
(fibrotic period)
: 12
captopril
1z )
, mast cell
TGF-B
captopril
, Captopril,
D
1998
1999

1999 5 27

captopril
TNFa  TGFB

30 )

10 Gy, 20 Gy, 30 Gy .
captopril (captopril 500 mg/L
11
captopril
captopril
captopril

. TNFa  TGF-B

3
8

Tel : 053)250-7665, Fax : 053)250-7661

captopril

. TNFa, TGF-B
11

11

TGF-B

. Captopril



angiotensin- 1 converting

enzyme captopril
.15 17,18 2 26)
captopril
TNF-a TGF-B
captopril
1.
D
250 ¢ Sprague-Dawley
30
) captopril
2.
9]
cage 6 MV X-
10 Gy, 20 Gy 30 Gy
2
1 10 Gy, 20 Gy 30 Gy
3 12
3 11
1-1  :10 Gy, 20 Gy, 30 Gy 12

1-2 10 Gy, 20 Gy, 30 Gy 11

2 captopril 10 Gy,
20 Gy 30 Gy 3
captopril 500 mg/L 11
11 (fibroptic period)
2)
10%
microtom 4 pym

hematoxylin and eosin (H&E),
Masson-trichrome

mast cell toluidin
blue , trichrome
3) TGF-beta TNF-alpha
S5um
3-aminoprophy-triethoxysiane
100% xylene 100, 95%
70% 5
0.3%
100% 30
. citrate
(0.01Mm, pH 6.0) 5 microwave
PBS (phosphate buffered
solution) TGFB 1 (Serotec MCA
797)  TNF-a 1:100 37 1
PBS

bictinylated link anti mouse antibody (DAKO, USA) 37
20 PBS
(DAKO, USA) 37 20
. Immidazol buffer
(DAB) chromogen (DAKO, USA) 1:1
Mayer's hematoxylin

streptovidin biotin
PBS
3,3diaminobenzidine tetrachloride



J.Korean Soc TherRadid Onodl 1991731238 248

4) propylene oxide . Luft
2 epon 37 12 ,
1 mm® 2.5% glutaraldehyde  (0.1M 45 48
phosphate huffer, pH 7.4) luym toluidine blue
1 4 2 0.1M Sorvall MT
1% 0504 2 5000
(40 60 nm)

ig. 1. Light micrographs of the Tung injuries after 11 weeks in both radiaion alone group and radiation and Captopr

group according to different radiation doses. A to C: Radigtion done adminisered group. There are more severe
par mad dterations with fibrous consolidation in the higher radiation dose (20 Gy and 30 Gy) than lower radiation
dose (10 Gy). D to F: Radiaion and captopril administered group. The degrees of pulmonary fibrods and parenchyma
injuries are less severe than those of radiation done group (A, D: 10 Gy; B, E : 20 Gy; C, F: 30 Gy). A to F=Origind

megnification, x 100,
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. ig. 2. Light micrograph of theTungs in 11 weeks &fter radiation (20 Gy,
(Fig. 1, Table The degree of collagen deposit and fibrous ateration are more severe in
1). radiation done group (A) than those of radiation and captopril group (B)
Trichromestain, A & B=Origind megnificaion, x 200.
2. (Mast cdll)
Table1. MicroscopicChangesAccording toRadiationDosewithorwithoutCaptopril
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Tg. 3. Tmmunohisiochemicd dan of the Tungs & 11 weeks ater
radiaion (A : 10 Gy, B: 30 Gy). The expresson of TGF[ is stronger
and wider in 30 Gy than 10 Gy group. f& B=Origind megnification,

x 200,
(Table 2).
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1g. 4. Transmisson deciron micrograpns of the Tungs & 12 hours ater
radigtion in different radiation doses. A: 10 Gy. Mild dteration of
capillary and aveolar dructures is seen. B : 20 Gy. Moderate
dteration of cepillaa/ structure with endotheliad swelling and papilary
projection is seen. C: 30 Gy. Marked edematous and cpillary
dteration with severe papillary projection of endothelia cdlls (arrows)

aesn A : x 4500,B : x 15000,C : x 15000.

(Fig. 2).



Tg. 5. Tranamisson dectron micrograpns of thelfungsa 11 weeks ater
radiation (20 Gy). The degress of fibrous involvement and collagen
depositsin theinterdtitium are more severe in rediation done group (A)
then those of radiation and captopril group (B). A: x 6,000, B: x
9000.
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(Fig. 3, Table 1).
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ig. 6. Scaning deciron microgrgphs of the | a 12 hours after
radiaion in different radiation doses A:10 Gy. Rdaivdy wel
preserved lung parenchyma with mild aveolar damage is seen. B: 0
Gy. Maked dteration and damege of lung parenchyma with aveolar
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— Abstract

Histomorphologic Change of Radiation Pneumonitis in Rat Lungs :
Captopril Reduces Rat Lung Injury Induced by Irradiation

Jin Hee Kim, M.D.

Department of Therapeutic Radiology, Keimyung University Dongsan Medical Center, Taegu, Korea

Purpose : To assess the histomorphologic changes in the rat lung injury induced by radiation, to determine
whether captopril reduces the rat lung injury and to evaluate change in TNF-a and TGF-B in rat lung damage by
radiation and captopril

Methods and material : Right lungs in male Sprague-Dawley rats were divided irradiation alone (10, 20, 30 Gy) or
radiation (same dose with radiation alone group) with captopril (500 mg/L). Radiation alone group were sacrificed at
twelve hours and eleven weeks after radiation and radiation with captopril group (captopril group) were sacrificed at
eleven weeks after radiation with captopril. We examined the light microscope and electron microscopic features in
the groups.

Regulti :In radiation alone group, there were patch parenchymal collapse and consolidation at twelve hours after
radiation. The increase of radiation dose shows more prominent the severity and broader the affected areas.

Eleven weeks after radiation, the severity and areas of fibrosis had increased in proportion to radiation dose given
in the radiation alone group. There was notable decrease of lung fibrosis in captopril group than in radiation alone
group. The number of mast cells rapidly increased with increase of radiation dose in radiation alone group and the
degree of increase of mast cell number and severity of collagen accumulation more decreased in captopril group
than in radiation alone group. In radiation alone group, expression of TNF-a and TGF-B increased according to
increase of radiation dose at twelve hours after radiation in both group. At eleven weeks after radiation, expression
of TGF-B increased according to increase of radiation dose in radiation group but somewhat decreased in

captopril group. In the captopril group the collagen deposition increased but less dense than those of radiation
alone group. The severity of perivascular thickening, capillary change, the number and degranulation of mast cells
more decreased in the captopril group than in the radiation alone group.

Conclusion : 1t is concluded that the effect of captopril in the rat lungs after radiation was considered to be due to
its effect on inhibition of mast cells and reduction of collagen deposition, and captopril may be protect in lung

damage after radiation. We observed expression of TNF-a and TGF-B increased at the early phase after

radiation and expression of TGF-B increased in proportion to increase of radiation dose at the chronic phase after
radiation. This results will contribute to future investigation in reduction mechanism of capt opril in lung damage after
radiation
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