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Abstract

The process of experimental bleomycin(BLM) fibrosis of lungs was examined by means of
lung scintigraphy in rats, and the agreement with histolgic or microangiographic features were
evaluated. Rats were administrated 15mg/kg BLM 3 times a week, individually, and exami-
nations were performed. Lung scintigraphy was taken after **"Tc labeled macroaggregated
albumin (**"Tc-MMA) was given in the vein and equilibrium was attained.

Histologicaly, at 6 week after administration of BLM, collagen fiber formation was
observed around vessels and bronchial tubes of the lungs and diaphragmatic pleura, and
subsequently fibrosis progressed with the total ammount of BLM administered. The microan-
giographic findings, extension and/or stenosis of vessels was observed, and the capillary
network was reduced, while decreased **"Tc-MMA uptake was observed as periferal lesions
of the lungs in scintigram, especially at the bottom of the lungs. Both sets of findings were
similar with the total ammount of BLM administration.

In conclusion, it was suggested that the process of experimental. BLM fibrosis of lungs
could be evaluated by lung scintigraphy in rats and that the findings would be parallel to

histologic and microangiographic features.
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Experimental methods
Animals (Wister rats weighing about 200g)

The rats were obtained one week before the
experiments for adaptation to the enviroment.
Bleomycine injection (three times a week, every
two days) Duration of injections
Shintigrams were taken before angiograms

Fig. 1. Outline of the Experiments
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Fig. 2. Plan of the visceral organ of rats.
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Fig. 3. Diagram of the improved pinhole col-
limator.
A . human pinhole collimator of 8mm

operture.

B. improved port of 1.5mm operture
made of head.
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Fig. 5. Changes in the body weight of the rats. Fig. 6. Photograph gepilation, a side effect.
Table 1. Change in the body weight in the rats. (anerage+SD)
BLM — Week 0 1 2 3 4 5 6 7 8 9 10
BLM injection 215+15(227+14(223+12|217+£34 223 £33 235127 |241+20|245+16(247+11|241+ 2|246+10
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Fig. 7.

Control
a: ®"Tc~-MA scintigram of lungs showing accumulation in both lungs.

b: Microangiogram of lungs showing a regular and net-like appearance of the vascular pattern. X10.
c: Histology of normal lungs in rats.
1. Auan-Mallory staing, X170.

2. Elastica Weigert staining, X170
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Fig. 8. Lungs one week after BLM injection.
a: Schintigram showing the same accumulation as the control.
b: Microangiogram showing no abnormal changes in the vascular pattern , X10.
c: Histological findings.
1.The infiltration of inflammatory cells in the perivascular area (arrows) and exdate into the alveolar
cavily (arrows) are noticed. H&E, X170.
2.A few fat granule cells with foamy appearance. H&E, x170.
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Fig. 9. Lungs two weeks after BLM injection.
a: Schintigram simillar to the controls.
b: Microangiogram showing areas of various changes, X10.
c: Histological findings.
1.Abundant foamy and fat granule cells just beneath the pleura (arrows). H&E, X170.
2.Many leukocytes infiltrate into the ajacent peribronchial tissue, showing bronchitis. H&E, X340.
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Fig. 10. Lungs four weeks after BLM injection.
a: Schintigram showing an ill-defined area at the margin of the lungs.
b: Microangiogram showing marked dilated and tortuous vessels, X10.
c: Histological findings.
1.A prominent increase in collagen fibers in the diaphragmatic pleura. Azan-Mallory, X340.
2.Mast cells sowing metachromasia as reddish purple (arrows) .
Toluidine blue, X170.
3.Infiltration of inflammatory cells in the perivascular areas and foamy and fat granule cells. H&E,
X170.
4.Higher magnification of the same section as ¢ 3 showing the enlarged vascullar endothelial cells
(arrow). H&E, X340.
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Lungs six weeks after BLM injection.
a: Scintigram showing the elevation of accumulation line at the lower border of the lungs (arrow) and the

1.

Fig.

abtuse angle at the lateral corner of the pleura (arrow).
b: Microangiogram showing decreases in density in the distribution of contrast media

X10.

’

dings.
iltration of inflammation cells in the perivascu

m

c: Histological f

X85.

ivascular and peribronchial tissues.

)

H&E

dar dareadas.

]

1.Inf

2.Increase of collagen fibers in the per

-Mallory, X85.
3.Aboudant collagen fibers in the diaphragmatic pleura, involving the alveolar walls.

Azan

Azan-Mallory,

X340.
4 .Mast cells are numerons in the perivascular tissue.

Toluidine blue, X340.
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Fig. 12. Lungs eight weeks after BLM injection.
a: Shintigram showing irregularity of the margins of both lungs.
b: Microangiogram showing appreciable vascular atrophy.
c: Histological findings.
1.Collagen fibers in a band just beneath the pleura. Azan-Mallory, X170.
2.Increase of collagen fibers in the alveolar walls. Azan-Mallory, X170.

3.Elastic fibers of the largest caliber in the pleura are broken. Weigert, X340.

4.Mast cells in the perivascular tissue. Toluidine blue, X340.
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Lungs ten weeks after BLM injection.

Fig. 13.

The elevation of accumulation line on the

a: Shintigram showing a prominent decrease of accumulation.

lower border of the lungs as also present.

b: Microangiogram show
c: Histological findings.

decreased density in distribution of contrast media, X10.

ing

a band beneath the pleura. Van Gieson, X340.

1.Collagen fibers in

H&E, X170

2.Thickening of the alveolar septa and narrowing of the alveoli.

3.Degenerated smooth muscle cells

H&E, X340.

the vessels.

m

H&E, X170.

4.Enlarged alveolar epithelial cellsare.

(29)



30

ffaDBPIMELZE L < & 0 [MEEDOMM A % 2
L Twiz (Fig 13-c2), MEBEDFEFHMLD
%M, SMEOHBRED S S5WKHILE, gLk
MikoER, KEL»ED 55 (Fig 13-¢3,
cd)o

v, % -3

SEEERIC R T 2 BEE, BICRY LEE
DIEEIIE, BLMBPEMTH Y, % DFEHI
HushTws, Lo, BLMIZIHERHEE % &
T2 ZEW%L, EEEOTFRICERFE
BERIZT I ENDH D, HEOEKRTIE, Mfpit
fEDHEITERIZ, HE X A PR O 4 A 53
BOHTER LTSN TEL, L LXK
REDATRZMBRETHD, HFETIE, &
KOMBEFEICMAZ T,CTR/Y v F 777 40
JEHEN S X5k, MEEDOZMLES
W2 5722980, Lin L, TS OREROF] I
BERSFICRONTELOBEETH 5,

EERHIBLM ifRAEE 1, B2 OBY)E 708
BAF R, Zh ok AuERIE L &L o
5TbhTwd, FhsDHFEOHIZIE, BLM
FERRAEIE D FIRBE P 2 B3 2 WF9ES° 2 DT
BT sMEPEEINTVLEDRYARD L
THs, LinLZh o DOEBRAIIERIELE 2B 3
BIFED % < 1L, RERAHRR Ry o es s, A pg
feosn, LRI D B W IX RIEE IR
FoTUThbhlzbDThD, MMy »F7 7
7 4 BRI L EEERESMTO N £ OWE
B LA ER SNV, EFEET, NUKREH
VI fiti 2 BARE I i H T & 2 IRIBEESERE SN
Twhkh-o7c Z EBPRARDERE L TE TR
2, LrL, 2Dk, £F 522, $FOBAE
Aryh—na) A= @R BEEMZ 5
DHCT/INUEEBREYOFEEY v F 777 4 °H
RS v F 77743725 e 2mE LT
FREE SR RAME YR — L) A=Y
T, INUEBREYIOEL OFEE A A —

(30)

AT —  FREREI BLMHARMERE 12 B 9 2 BRI 52

ZEAREICHHIL Tw b, 22 TEHEEHE, /D
BYHAE Y R—NVaV A B2HVWEZ LI
o T 7y MBI 5 EBRKNBLMAGRMERE O
HITEEE, BHNEES v F 75 7 4 TREFIC
BETEL20EPERI LIz, £/, BN
FRIGE s >~ F 77 AR ROHEBEF IR R~ A
7a7 vVt 7T AFRICEMNT SN0 HEL
bREL, FIBRORRERBIZ, BT v Midht
My > F 777 4 B & OHBEOREICE 3
EoDHWY, BELORBEDEZZHN,
BEHEOHESTED LN, FIEET v bED
HEECFRETH Y, 1GEE T 3L bf
RHHEDFTR 22 L Tz,
(NFEEFRIARICOWT
BLMT#RHEE D FEAERBIC DWW T, L D
Bk AW TOERNMEEETE < Ok
1IN X T W B D, B OEER
BLMO#E /b 5w i3EBE HiED#EWIZ X
D iR % A, H—HRBICIZE > Tw
BOWOBEETHY, HEZLEFNOWREI
Lo T B LOFREBBORIBIEENT
V5 BLMARSAC & 5 HIRRE R O BifikE
DHBEIEME LT, &7, 5B E iz fif
HRHEE O fE R RO KIEMRE, BE, #&
#eft, OFfEOPIME, N OWHE TR,
YR O fe BRI O HER, Qg - B Ak
DAL P RAL, OK[EIZRK 721358 i
%, @R[EX LR OB & VR ERAEAE,
@®IMEREDZ M £ % 51T, BLMIZ & 2 %1t
iR EomEEECHEE Y, Jhicxtd s
Rt & U THHES I OMEREDS B & > THIZHR
UEE L 702 LB L TV B, £ 72 THES W,
BRI ZRRRER - & 2 BLMOfZE{LE LT, ©
R b o0 I & D PR & i, /NEERTRSE SRR O,
BT IHMEST 2, H50RUTEAEOED
/NHRIAIRE IR - ARAESFIf O 3R - RAEAL,
Qfifa LRI D fEA - A - BALR o NS
FfIREN A D, RO 1B, OFEHERK



HIGASHI NIPPON DENTAL JOURNAL VOL. 12, No. 1, June, 1993 31

5y, SMERICE OIAKE, HTEER, B
DOIECIC & 2 HBAREN O, OHKEX
FRORE L RBEL, twOEEEE LD, il
BHERMET TE LV ERE L TWS, 77
fil] A43701%, Fil $2 #EAE & BLM I & % Chemical
pneumonitis T, [M% %7 U CEEMEEE % &
FHL, ZORBRIMIMENCHERS ® Fhe ¥
2BHEBITEE IR ES -
BrEEL, MEEE 225 EWMEL T3,
EEERTIEIT Y N, vUR, BV
D D 19N HFINPFBLM%E < 7 X
ORERERICEH L, SR HREL, Kb
FEEZ5 W7 O3 fiifd NE s o 1381 T,
BLM O 5B DI, Z OIERMNEH
%<, FREHMEOEET 2 O BTy
HALI2% <, BLMIZ & B E L OBRANE~ 7 A
WBWT, MEARREHEEOBRTH 5 Ll
LTWw5, ARSI~ 2 % Bk
Bk 225855 BRJERIRS 21TV,
)5 % FLRET U, FARAERE 1, BRERES T
IR L, RRERS TIIEMS
BEXPOLRCHEBE LI EREL T3,
AWFETIEZ v + A, 1[EBLMI15mg,/
kg TE 3 [, 10H% COREEML -8, B
&3O TH WS, FifRIEHE 2 BRI S
TR LELREERAV, BREHE1EE
(¥t 5-#45mg kg) (M T i 1R OISR
SR O B, & PO R EMIEE, M
RIRICB I A &, R IR Sk
BT & OCKMETomE Rt CHI YL S
%5, E-MENLHBOEL, MEEOZENE
BRHLoNDE LI, 6:HE (BREE270
mg,kg) & D FEBIRIRE D B EHRME DB 4 3 H 3T
LS, BLMOK G 80 % 12 > hufitifah
FROICE, MERBAOBRMIENENIDL Sk
%, 8:EH (H&%58360mg, ke) LARE T I3 A
MBI TR DML SR &, FlfaE ke
bd & S WL WERIC B X Uil F R o e

(31)

RKYBRO 5N D, HBFRICIE, 7y P EHL
TRAMHES®OImERL TV A EHWIMESY
DEE, TTEY DER &, 1ZIZELO MR AIFT
REHEL T2, MEEICHS > B
DIEMHBFD & 4, FhFRAERE D—ER & L CH
WD GEAEZHERI L T w318, KIFETH, 1
HAfE O R, B, EEEROENSED &
M, FRRD Z EBSHRIS NS, & F VD7 T A
B 2ER, KAHS®DT v MBI 5 EE
ARG [FRRIC E b ORTE(L & B B S,
747 O, [REXORF¥ELEEDRK
MBERHDTH %, & T, THS2IDAKK
HRROFEROEE» &, KWL T b MEN LM
faoER, MEEOEIOFREE, ~127a7
YYX T T ALY R RIR I EMMEE O
HEREDONDE Z ik, BHREWELT
Hb, 7z, Ths OMHEBERNFT RIS
YF 77 AROEEHA L IZIZ—HT LD
ThHolz,
=407 2F T FLFARIZOVT
KERRIBLMATARAERE O T EEOBE I, <
AT 0IX T 774 5HVWBIEBEELT
1%, B ROBEBHZE 2 FEMIcEBETE 3
ZEBETSN, Tbb, BLMZDb DI &
% M % D REE R I OB & - Tk
L7ciE»sREHRE L THEsns 2 L 25
L72bDTH S, RKEFNCLhE, =7 R1260
mg / kgDBLM%##&5 L1854, MEEEHE
£ LT, /NIEDOIFERHEITE & CEHIME D
FHE & VO MEROLLED sl L L
T3, L LESHEOEFES O ERER T, KE
DFER LR Y, BLMBSE560mg, ke, 174
bbREHEE 2EETO~Y 7a7 vt S
7 LT, MEOIRLRE, b5 WIi3EMImn
EWMOHEARE X ERFODHEEDET R E
D TBETHo T, THIZTTANT v b
L OBLMIZ L B iR RCEENH L 2 &
PINSDEPEBEARSECBOTHETH



32 Seiichi MAEDA /Experimental BLM Fibrosis of Lungs: Radiologic study

BIEeNEZSNZ, LA 707 vys
79 A EDERR, BE5FKRER B8 S ME
DLIERIRAE, Z L CIE OBAZES EBMINE O
BRI L 2EEADOIHEEDET ZEDHS
pREAEDDED, UEkEh o 0,
BLMO# 5828007 % 12 D WRRRFH I BB
Yitodr, w4 a7 I 7774k AM
BEROEB L EEA DS AHEEDETICD
WTIE, BLMIZ & B IMENDORER D 5 Vi3
RERURESEIC & D MEW EMREE % 3 2 LD
mez2FE L, ZOH/NILRSH/NEERO
5 oMEREERL, MEOEBABEDITTEICL>T
F4 4 B MKERZEC & D MEOIRR, RED
ZWIIEAEEE| S I L, ZOBROMIIAKRHE
LRI L O EEFOSHEEDKRT 25 &
g eEzohl, 9477 yYA 77 A
R & 2 ME RO >~ F 7 7 &
A BB RO B & REEIR I IRIZAEAT T H
D, LEOERIRMIKS > F 27 7 L DOKREM
HREMNIZbDEEZ LN,

QmMES »FIFLARICOVT

By s >~ F 77 7 4 OFH & L TR EED
MEBROBELZEFEREDE ETIS2 L, K
IR S G OB IRES O A TEEVSTRETDH 5
ZE, LEnoT, REZODb O TR
ThorIk, REBDTOND, ThoDFA
B> & U A IR 0D P <o o 72 T RB YA IS D B
BARAREL VLIREEB LS, KB
BLMFfRHERE D RERFRBIZ, B TERTH
25rEz2oNTE, LLLEEET, 7V
N ¥ o/NRVEBREIY TIX, RliEdE O E 2
B TE 2RMBEENIFEL PO
¥, FEHFIBLMHHERE ORI, MHARFERIR
1918313238390 [ EFIC L DREDH B Vi
S RO, LRI, SUEEHIRREROICHE
5 X2 EEBRLoIOMNERTH S, HLF, %
nofEE, fidoRBRLI/NEBYHEE >~
R Y A= EANSE I EIZEL > THRRE

(32)

nieDT, EHELEEBZFIHL T, EBRAM
KRHERE DT IRRR I BE T 2 BE &, il >~
F 75T 4 TERAT,

FRMERs > F 2777 4 OFEBIILUATO I &L
Thb, TRbLEMMEOOZ LD PPK
% ORUEZSRME (i TF10~50u) & REFRIKHY
5T % L, BRI O > THiARMBIME
WE D, F DK, " Tc-MAARFHMENE &
D RRKEVLOT, MERIC—RNICHE S,
—@OMNEREELCS I LR D, ZD5H
i, MEROREOSME—HTZ2DT, Z0D
ﬁﬁ@%%%@%%@?%’tm;D%Mﬁ@
REERZM B Z EVATRE L 72 5, FifRHEREC B
%%MﬁV/%77A@kE@u,R%%5w
L MBS KRIBRELTRETZHDT
bHb, BEMToTEBRCBWTYH, MhlLF
vF 757 4 ORBREAKTH 5, SEIOEE
B s NIy > F 7 T Ak THET
B Y, NEYNC BT B EERIYBLMHRIERE D
TERL2ERFNCEHET 2 ENAETDH>
7zo ¥ b b, BLMESBRE L 2:8H 2T,
SR L3 I2REE, ©"Tc-MAADY— 537
BEDHND I Lhs, MlfEOREICELS
oI ELBHERIE N, Zh s O RIGHEBT
Hw Bl B & UM A PR V2 T AR AE D R

& &G TIE, MEORT, IR, WEBL
VEHER EOMEROER EDORRIC LT
HEMT S h, OB 6 BEMURICK
¥ 3 L2 o5h, BLMESHKEE 6 AHICES
nizpig sy v 7 7 ATk, HEITIHEICHE
BOROKRIBGREED B L £ bz, BT UEN
OMIYAEE L 72 D, MR b RHELHEED
SNIAD T W5 I LRI NIz, e~ A7
a7y Y475 AR TINERDOEHEHI
FHLNTWD, 20k, RESHKBEKERL
10:EE 1, BARED S S 02t & UK
SEHEEEOMALB & CIFH ORLCRAT R
X, BRI R, Z ORFOHBFIRTR



R H AR

AR ORRMEEIEE B L 2 D, Z DR
LB T DR C 35 & O, &FR b IEAE
BE2ED, FloxA27u7 Y475 AFRT
M R O FE S E4E L BMME OHL L 2R
ERDTWB, MRy > F 75 AR L 5%
MR, ~A4zarv vy Yt T AR, 13
RFEARC EATBMRIC H D, BMFRsy > F 75
LMRAREMFZ2bDTHS, ThoDFR X
D, /INEUSRERENY) % > 7 EERABLM BT AR HEE
OETEREDOBRE IR > F 77 7 4 B8
BTHDZEDVHERINT, Thbb, 1) B
ZRIELHE CIHMZERM I IRIINE R DAL 2 A
52 ENTES, 2) AEOEBRIIMMSREEED
ETEREFRED L 28R 2ITL 52 L,
3) BERLBHRTT v F OFIRE 2 Kot
TELILRED, HRINi, iy >+
7574 %(TD LI B BEHEHBEOEE
DT b Monroe*lZ & N iIF3TMBqO # 5. T
HoTH, &t bOT620mGy, LB TAHK
<, FEIOZ Y bEHWEERTHIZLALYE
BitnwdborEions,
PRI ER S, UBEORRAE >
R—=Na Y X =5 ZHHL729"Tc-MAAIZ &
LEFMFLS > 527 F 7 4 1%, BLMIRRHERE D E
BHWIFRCERTH 3 Z L3RS 1, /)
RIKERENY) DI B ORI b GRS T %
5bDrEZON, LeL, X5l E
BROREOEEICIEE ORRBLELE LS
niz,

£72, ZOXD /NI >~ F 7T A
AT R CORERFRIBIEE & BERR, ~A 2o
TYOF T T AFR E OHRRRET U T 13,
XEREBHLIZBRY, Boks L ORIz BIT 3
D TOWETH 3,

&

EEX 7 v b DOEBRMBLMEEERE O ST
W RS > F 75 7 412 & - TREIC

]

V.

12k ®1S FHROSF6H

(33)

33

BETI 0B EREL, BoNFIROE
i 2HBFEIRB LA 707 vV 4S5
7 4 TITw, UTOEREE T,

(DREAR AR BT, I8 R B o> K MR IR,
& AN AR D BEX, & IR AR O 2,
SHEDHFZ L EOMEDELB & UHIRE
T ORHELEL <, BLMEBRESEDOHINE &
b IR LD R REEE 12 B8 & O, @R AL
Tz, I ORI > F 7' 5 &
TR & 2GR RBYICB Y,
REFICE LB L CO 3R L —B 3 2
bDTH-o72,

Q=477 o477 AR TIE, BLMES
B 1IEH» S IMERDOEALDED S hihd
720 BHIE DA HEE DIE T REER D54
FBEOETIZ, B5HE%6EH»SEHL
otz FHMEEY > F 7 AFTRIC X 2 %5
Bz e, RN —RT 2D TH -7,

(3)7 v b EERRIBLMATIRAERE O I TIRFR 1T, /)N
EYIHE YR —La) x-Sy 2FERAT 2L
&Y, FMEy v F 777 4 THET S
EPHRETH o1z, BoNicA X —YI3RE
DEFFEL 2RI TX 2 2 L 23R
Ehiz,
ULOEERD S, 7 v b OEERFIBLM ik

EDETERIL, MMy > F 275 7 4 Tl

TE 5 LPERI NI, B o NI RO

M > F 77 AFTRIZ, HBFENFTEY~ A

77X 77 ARCEMITENRZ DT

HY, WEEOHEDSH - T HIZIZAATERI

DB EVERINI, MY > F 757 4

ZANEN R B Bt O EERERTE B OB £z

b, EORILVICHBPHRTE 2 D TH - 12,

i B

MEKZ 2105, FRROBEE52TFRY,
RIGTBIE L 5 T8 R > I CREEBD £ Lz,
HHAFERF BB R RS T S 5808



34

WEERLIBHOBERLET L EDIC, HRICIH
FIUT Wiz & F U HAREE A S B BB ES
DERE, HHARFZERZERERY U = v 7 B
Ao HiAE K, tHEEARICL SEHABL E T,
X [

1, FEAKRER, BE T HELLTOREE &

, 2T, RIS, WFREBEE, RHEF42 !

2057 —2080, 1987,

2. HERHED : FPREBEE HMERBIEE 4R, BT
w, H, 1990, 115—219H.

3. Wk R, EFMERER - B MENK D o MhERMELE
WE| B RROEAL, BKRIF14 0359371, 1978,
4, HIRER : TvA~4 vy BT a0 (ERO

), BIEHRS 1 3-—7, 1970,

5. WIED, FE B LB W FSERTEY
B7VvA~A vy OBREHERCOVTE), B
581 19293, 1966,

6. R, AHEEE  HOEESREE R
TR Xty 5 FiEE A Bleomycin DEFRAIIEG
M, BrstsEl4 1 69—77, 1968.

7. WNE=: 7vi~A v U BIfERA ORI BIE
B 6 EAABEEYSY VYRV Y LAY EREH
MR B 1960,

8. Matsuda, A., Yoshioka, O., Yamashita, T.,
Ebihara, K., H., T.,
Katayama, K., Yokohama, M. and Nagai, S.:

Umezawa, Miura,

Fundamental and clinical studies on new
bleomycin analog, Recent Results Cancer Res
63 :191-210, 1978.

9. ILE=: MELORD IS EER, HREWE
62 3 —39, 1973,

10, BlUE=, EH—F GELOBE, 7V =2
1 :25—29, 1974,

11. &F - 2Bl o A EYOBHER— L <2
TrARA Y IZOwT—, BEE 22 1 449—456,
1971,

12, TH=MH, BHH,, E0 W fUgslic X 20
DI —BIRREGI O —, WOMK 17 2 2134,
1971,

13. THZH, BE#RN, B8, HINEE MR
HEE DR, IR & FEBRLO | 888—896, 1971,

14, THIBIEYE, FriE 2, RHFEHZF | BleomyciniZ &
%R OB OfENT, KK 14 1 217226, 1971,

15. BA =, XEEHE, NHEEHE, FHE®E, B

(34)

Rl #—  EERRI BLMITARMERE 12 B 3 2 SRR AT TR

BRI EBROT VAL v hERERE, EFEE
Y 80 - 299—301, 1970,

16, #¥E B Tv A4 v & b EBRINETERE
25t 54 — 5 A (CDP-choline) HAEEK., K.
WrFeF MR - 1, 1972,

17. HEkNEHE, EREZ v i~q v v BEHIOR
BRI FHORRE, WARK2L 1 3712375, 1972,

18, KFIH#E, HAFHME, #F £ Bleomycini 512
& B FER AR MEAE O R BB OB TR, iR
10 : 170—177, 1970,

19, KEHZ © 7oA~ A ¥ Y OMMIME I RIZ T
2z O\ T —Microangiography iz & 5 il OB £
—, B§%¥ 62 :497-503, 1974,

20. Marom, Z., Weinberg, K. S. and Fanburg,
B. L. :Effect of bleomycin on collage nolytic
activity of the rat alveolar macrophage, Am Rev
Resp Dis. 121:859-867, 1980.

21, HiREE I WEE, MEFAR (6B HEE
46, REIEER, EEAHRL, A, 1981, 121—
262,

22. £ FE%E, BHFEH, #IE—8, KE B &
FHIF : MK v~ X T 2BHWINY v F
75 74—y NBBEYVFT T 74 DRE,
Radio-isotopes 34 : 493—496, 1985,

23, &TFEB%, /IOLl, SFEE, WL, SHEX
&, FHSOR) © Tl Y BILEIC L B~
ABEEFY v F 77 74T %85, Radio-
isotopes 35 :77—79, 1986.

2., &FBE IV AEBRY VF 777 4TS
EERAUBTFE, HHAMEE 5 0 169—174, 1986.
25, EEFEEE, I, KEAWE, RiHE—, Rk
e, ©FEZE HRBMEYKR—1a Y XA—5OH%
BestER L /NEYWIC A, Radioisotopes 37 :456—

459, 1988,

26, EEFHEE, & F B3 | 9 TAEHER Wz 7 v
M B AEBROEYR Y v F 7 7 A, Radio-
isotopes 39 :110—113, 1990.

27. AbAHE%R | EEREG N AR § —EHRRIC BT 5 BERER
r7vA A vy O RA%E BT 5 EREIBTE,
¥ 66 :21—36, 1979.

28, MEFHIER © EMENEALEO AR OREI
B3 5 KERRURFSE, B 64 1 996—1014, 1977,
29. FEHk | RBIZ BT 3 IMHEE & CBRKEED
SPECT & % 3, HAKEMZE 45:06—621,

1985.
30, BEEFEES, NHEBENRE, FEEE BEE#E U



HIGASHI NIPPON DENTAL JOURNAL VOL. 12, No. 1, June, 1993

A st
FANYTV

F AMRRZEDOCTHR, HEAE
1295, 1986.
31. Sikic, B. 1., Young, D. M. Mimnaugh, E. G.

and Gram, T. E., : Quantification of bleomycin

46, 1281—

toxicity in mice by changes in lung hydroxy-
proline content and morphometric histopath-
ology, Cancer Res 38:787-792, 1978.

32. Aso, Y., Yoneda, K, and Kikkawa,Y : Morp
hologic and biochemical study of pulmonary
changes induced by bleomycin in mice, Lab
Invest 35:558-568, 1976.

33. Goldstein, R. H., Lucky, E. C., Franzblau,
C. and Shider, G. L. :Failure of mechanical
properties to parallel changes in lung connective
tissue composition in bleomycin-induced pulmo-
nary fibrosis in hamsters, Am Rev Resp Dis
120:67-73, 1979.

34, FAREH I TvA <A v CRilER R R 015
& U T ORBERERE, J& L L #Rik 5 1 573584,
1979.

35. Molteni, A., Mullis, K. B., Zakheim, R. M.
and Mattioli. L: The effect of anti- lymphocyte
globulin on the development of bleomycin-in-

(35)

35

duced pulmonary fibrosis in the rat, Am Rev
Resp Dis. 119:83, 1979.

36, FIREAIG | 7V A v A ¥V DOIBEMER L DRI
RT® % B QR BB TR~ 2 w7 v 4
v A Y UMiR—, AREEEE 111 325—345, 1973,

37, WAAME, @ERE, ME B, BRES T
A=Ay YEOREHEDE I L DTEESR L S
N B SR HEIE B O EBR I 98, 12 L L f sk
11 : 853—857, 1984,

38, WAL, mAERE, MHE B, HEREE 7L
F w4 v U fiEEOBYRMR —EENR Sk LR
SERGE L OMAHE—, BEEK 10 2550 —
2557, 1983,

39. MEECHE © 7V A=A o VBl HERE O] BE
T LI, B 1 REBRMIMEEOBR L Y oA
FUF—EEHIOWT, BOMEE 250 8 —14,
1979.

40. Monroe, L. A., Thompson, W. L., Anderton,
N. S. and Burdine, J. A.:Evaluation of an
improved ®™Tc-stannous aggregatd albumin
preparation for lung im aging, J Nucl Med.
15, 0 192-194, 1973.



