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Recently, some pulmonary diseases such as sarcoidosis, Hamman-Rich’s syndrome and Good-
pasture’s syndrome are thought to be caused by immunological reactions. As to animal models of
these diseases, there are many reports on pulmonary lesions induced by lung antigen.

In this study, allogeneic soluble antigen was injected to mice subcutaneously and the lung tissue
was studied by light microscopy and electron microscopy.

Allogeneic soluble lung antigen was shown to be capable of producing pulmonary lesions in mice
following subcutaneous injection. The pulmonary lesions were consisted of the followings; a) peri-
bronchial and perivascular plasma cell aggregation; b) numerous macrophage infiltration into the
alveolar space; c) swelling and proliferation of granular pneumocytes following intravenous booster
injection.

The in;.munological pathogenesis was suggested by the demonstration of antibody in the sera to
allogeneic soluble antigen by hemagglutination test.

The serum angiotensin I converting enzyme (ACE) activity was also tested. The injection of
allogeneic soluble lung antigen caused significantly high serum ACE level compared with that of normal
controls, and it was suggested that the high level of serum ACE was due to proliferation of macrophages

in the alveolar space.
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THE LN HIGME 5T X 5 RS DU T OHE L
3k, RETREMLERSC Lo tEShichmiE B
THHEL, FEHCE ADRE, LrLixsb, FAfE
AEMEIIR, 5 5\ X RABEAEEIUR & 522w T
1%, MG, Schiefer 5% DPEEZZCTET, £
DEBFIBENIFTEDTIL R IR TR, F 2 TEFE
12, C3H/He = v A1z ddY F~ v ATAMIGYUR KA
5L, HEEAR X OBECH OB LA ER L,
B 7 v+ 75 vy v IBREERR Lm0 g
MRS 4 B AT DT LR L,

L #E&EFE

L =7 AREERUR Ol

SEis 238 ddY R~ A% HLs, Sulitzeanu® I
LT Willoughby 5% ozt B2 iz forREP D
FETHELE (®1), 37ebb ddY =y A% s =
7L ATHEEL CTAHLOE 225 PBS(0.01M, pH7.2)
T, MiRnEACe s E THEIT 5, RICHiKd 2 s Dl
LT, -~ 3 TR, o PBS iz T, A=
+ 4 % — (OMEGA, type SM-3) 1210582 %, 1065
E0 PBS % 0% T 4,000 rpm TIOFRELT 5. =
DE(EER BN AL R ) FABRRBRTREC T
BDiRT, Bohichikic &0 PBS #inx, 6A T
30458 sonication 3% (OHTAKE sonicator),

sonication # 2,500 rpm T 3045k T 5, LEFD
EEREL Kjeldahl 3£ THIE L €, REEAREN
0.2mg/ml Licn X 5L, Th ddY < v AR
HEMHURIK & 3%,

2. fiHHEZEOIFR

(1) BT (BT

TR HERIPUR W & complete Freund’s adjuvant (CFA,
DIFCO Laboratories) {5k 1 : 1 T 3 %4 — (Virtis
A5 IZATTC, ==Y avEol b, Bbhlc==
Ca v 1ml %58l 280 C3H/He i~ 7 A0
BTEST %, ETEG®RI4E B, BEIR L HwEk
FfifiRE¥ 0.15ml 2{EATS, HAKRIH, 4H, 7H,
10H, 14H, 2B BEBL, L b O REET
BEE LT,

(2) BBt (CRD)

© C-13f

TTMENGTURE & CFA =< o o v F gk 14
HEw, PBS 0.15m! #3945,
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0. 15ml Z#HET 2,
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ETFES e Lic, WEMERPURIR 0.15ml % #ET
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3. WEEBRFAGET

(1) JeERRIRES

Bt 2 = e oaov A CRRERLBIBER, DEZ D Iml
B, ZEizEb L, Zamboni ¥ (227 Y VEE
2% paraformaldehyde) THEE, <5 7 « VAR,
d~Spm DF 7 4 v YRR P10 T, H-E @277
DTHZELT,

(2) EEEIBRS

Hlifiz Karnovsky 3§ (2% paraformaldehyde, 2,5%
glutaraldehyde A D 0.1M cacodylate buffer) & 2% #+
A3 ABMTIBEEL, =8HvTFNEHEL, LKB
I8t~ ATEBETEF2OLD, tra4vvIr—
o, VIV, LKB 32w b — 2 CEEEE
HIERLL, v 7 =— L §ufhk JOMRS G D T EROEATT
722C, BAREF D 100 CIEFEHBE CHE LT,
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Cushman 5® OJFERICHBE LT, SEHOME
ACE fExJIE L7z, /b pH 7.2, 0.01M o PBS
CTIEFRM Lo~y AfiF 0.15ml 1235 & L pH
8.3 o borate buffer(boric acid-borax) = 12, 5mM =
Wik L7- hippuryl-L-histidyl-L-leucine (= 7 5 Ff4¢
Fr s KRB 0.10ml % jinz, 37°C OEEME T 60 K
BEE5, 6047, 0.25ml o IN HCl 2inz CKEIG
HEDDH, I, Ml =51% 1.5ml iz T 3,000
rpm T 10 iRk LBRB 2wt 32, SohkckiE
LOml #F X 7.5cm ORBREIZ AR, 120C F 205
BB L TR S5, RRHE IM AR Sml Zhnz,
CHEILERT 228 nm THIRET % (A228. 1h), FHNZ37C
TOREHENC IN HCL 0.25 ml 2702 73\ ez v
b e —n L HIES % (A228. 0h),

(A228. 1h—A228,0h) x 103x 3 x 3
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Laboratories Inc.) D= v MZ X A EEMEREERIGY
Fuie,

(1) RECRARMERIFERR DR
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FUREBR\ B, PBS (0.01M, pH 7.2) %, FHNC(f
Dfc cellgen FE &R, A RIERMERIZIT -
T 5,

(2)  WgfiE O IR

ACE=




1980% 5 A
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OFEL- BEOEY RLT\5, ¥7: Yamaguchi
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BEH4e BB, FREAS 1 BEEL TR ESL
T B (BE4), BEMCIMEEA~OFHERD
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BTz ) v SERAHBLIES B (FHES5 ).
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C-2BTix, HEEDOROIEE XD (FEL9),
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C-8FETIX, FCEELRDIeDT,
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FERIT 21277 LT, normal control (mean+1SD=
70.45+9.42) 1w LT, E £ (131.01 15,81, p<0.001),.
C-12¢ (117.96 + 25.02, p<0.001), C-2# (91.15 +
24,49, p<0.05) TIXEEDOLEA B D s, C-3%F
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Willoughby 513, fifites 34 FaRFHSCIH2 TERIE
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L, EEEPCR SEmHAL W5, L, Zh
T F CME RS DBADFRE B D, FEHxhm»
DOFHEHRE D AN, EENALAY Y FLEERER TS
W78 % ¥ TRIEE AR VIEL, ZOli% sonicator
T, AREMRRE 2B, coX e LtEbh
TERIEETUR A, EEM Tk & O /ET 5 Lo
TH D2 TL, REBICHREE L CE L Hm
OB AIRC X 5% OREND B, FhbIT
L% &, MEMMERERRS L ZORIOME &5
BT, #EOBELZIE—FHL TP~ ],
FEEFENCHE LI D7, BECHED &0
FLTH BHNL DD T TR,

2. JRZT 2T

19585, ReadV %, 7 v MifidEI x4 b &7 ¥ FIT
REELTHELIT » Mg s, 7 MCRSECE
AL TTEREC DTSRG LT\ 2, fE
MR, B 5, MiFakEp~ ik L OF
IR OMBLA RS, — T IED 2, KL THEE
BRoWB, Mili~s w7 >—-208A, MALk#E:o
TeDNfaERIIEE L CTL %, MERCEITRL, —
TIXEMEEAZTE L TF TL %, Lz ORERGR
LR 2P X BB TH D LR LT B,
RIFPLINCEE ST, RIBTIE, L2 235
DHUDT e VM TRIEL TR Wy, 7Tel
BLY v FfE 2 HIRA S 5\ XSS EA L, Hil
MEIC X 22 R L T 5, IS &
LT, JiifeBEoiFIE, Milakspd~ O HiriEsE oFf
H, =7r7>—-CoHA, MatREkoEMmiaoH
B, WIS OIR S S 25 L T\ 5, ¥ 701970
&, PHP I, T TR Ty v F R AL,
BORIHT » FIfilE 2 REIRAY B 5\ IRRAENC
Beb UTilise2>< b, BRI R b ONC B BRI 2EH
CRERE LT 5, MBI X 2 &, Wil
FR~NOAMBRER, Hiln, FEERE BRI S, P
DEAL & LTk, EMifadrE s i ibEg s b
b, WEEINC AR MO X O LR, TR
LR OER, KEERORE, MEMROERRE, ~
1 7Y VONMRSH D, Kz, ~e2F ) vEAEA
Licwz a7 57— 2% AFEBENBR S iz e LT
Wh,

PlEo X5, RSP HE L TR ik &5
BT 238G, 2R RBELTE TS, —F, FfE
IR B BT 2 BRI DWEL, BILUHY ORETH
%o EbixErE v b foot pad 1 RFENAMEMHUR
ZESLC, Jiiic perivascular lymphoid cell aggrega-
tion & FR0, FICRIVAMEAHUR # R KE ST 5
L1Z x> C peribronchial lymphoid cell aggregation,
monocyte % lymphocyte 1 X % Jaf@ DIEE, Ffifaksr

% OES % B5E

D HAEMEMERE % X O monocyte & lymphocyte
WA R T 5, F7- Schiefer 5% (3ELEy b &
F v PEREDT, SOOI FABNEES X OIS
YU A foot pad [ZiEHI LT, & DRRZ A CEEZ
BLTwb, TOHEE, =rey b, 2BHECS
F v b TIRBH
NalR DIEE % 520 5123 ¥, Wi b A ER S
o, TEESERSHOMCIL, Zptiahois LT
WBo IhbOWmE, REMIIR OS5 X2 TLHt
REEVRL 5> %5 2 E xR LI TERE, LL,

T DRBEHEMBAOIBFIIARST TH Y, BEOBELE

{TeEhvTuden, ¥ AR 3 2 HifkiEs: o
TR & OREEFMHT ST L ie S h Ty,

—7, Eg PR Ti% Dill 5 asymptomatic cigarrette
smoker {3 MEIHUR, FichbRBEREEMmRIZR
LT cellular immunity %7432 &\ 5L, FED
DRFFEIZEE, T\ OIHES X OV Bl B S i e,
77 v 7 ARERIEC 25T, FAMEREEITR 3
DU ERH LA e T2 MERHD, ThboRE,
FIREFTE TR 3 X O 2 S35 PrikasMB s
DIREFECFT D2 DEREE TS 2 E2RBEL T D,
T T THEEL, < v ACAEAME R 2 RS L,
Y7 DO BB B251 5 L e i ACE [Eozs
B, FETHETR I 2 ke 0B EA B L
T, RD LS ks FatBi,

B MIRBEESIE T, FREATEEmTUR 3 5 5l
PEELRRD2 7 EFR IO C-1BHTH\ T, NBHET
H% C-2FfL CG3RELIMONERE T BIMRES
BT, MRZEL, MfaE~DE LD~ v 7 7~
COBE, MENOEER, SR oMEMmiao g
THole, Fiho ERETIX, I Bl o425y
D, XT, #ZIUHP, Schiefer 5% |3 perivascular I3
J OF peribronchial lymphoid cell aggregation # 5%
LT3, OMfans RN G N TULER
LTuwigl L UREDEALE LTk, FEH ORI
—F L T\u5%, Schiefer &%, T bronchiolitis obli-
terans Z I L T\ %, #IUHIT alveolar lavage 2
TLTED, avie—L LT,
NEBCERLTEY, ZhllfPike~srn 77—
DI LB SDTHY, TMTIFHRELTHD, &
AL w IR Ty~ CE LIRS EERRBEL NS, Ch
133 H OERI BT 5 Ml ORI E b E —F L T
Wb, Lo LI ER OB onwTix, #ZIU5%
Schiefer &AM BERL T g\, —7, HREP X, ¥
FEHL T v bR O REFIRIEE 5D FER T, booster
B BT o TR LR oEREAZIRFL T 5
L, Yamaguchi 516 %, BSA-anti BSA ¢ immune
complex % &L % » MIEHIROES LR T, TR

interstitial pneumonia % 7=,

total cell count
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fifE bR OEE T HR I EHE LTV b, FHEDOFERT,
BEFIRAY booster A 2sF7c EFACIRoT, I Affilat
B OBENZ SN RRIITE TH DA, BEin s HER
R Lz b EX bR D=0, B LED
% Yamaguchi 51® D#ff&nb35 e, I ZfilkEEE
AMALOIT, RERIGICEES LW 2 AREELE X
b,

L E|DOEBIZRIT S pathogenesis & L%, C3H/He
<7 ADEKPNZ ADT: ddY F~ 7 A allogeneic 7¢A]
BHMR L~ 27 = 7 7 - O0ERAEL, HRIEHRY
)V AERICEET B, KW ToZRIET S X 51 E
Ml B L CHifdREE TS L EES D, 2D
2o T oA EE?S 2 UzBE LT\ B RgEE R 18
ELT\,

3. M ACE fHiz o\ T

ACE 11, FEHo7vF+5vov v I REERY
ELTAE®ROT vEFT vy v LB TAEET, B
BrZ 7557 4 = VORELER T2 L Eh, =7
—FIEA—THoEIRTS, REMHITIE, <7
24 ¥ CEKER S dipeptide #§) 0 B3 dipeptidyl
carboxylase [Z B3 517, = OEFEIL, £EATIIEL
LG MTERATHEIRTVWA®, LLETDER
BB OWTL, BOMYP ShTuic, 19754,
Lieberman!® 73f& 2 DEMIHIEED 5> B, =24 F—
o ATCTHRINCE ACE (B2 B35 L5 L TLER,
Chhic EEE D3 L 5I8/eDof, Una?® (X, R
BENC, ERMTE, ACE xiifaBMmmE P ol
ERAERC EET AL LTS, LaL, Lois b
IR, [EEREE, v oA F- v ABAEC,
SEXMESE LT LT, SORDOD<Ir7 7y —O%
#£, FOLNTFRICE ACEEHLED, </ v 77—
S 1EY ) OFEHECONTE, yrad =Y ABET
BEOEMEYRLICEREL W5, BHOMRETI,
E 7, C-1 #T!% normal control [z}, LT $<0.001
TERLTED, C28TIX $<0.05 TERF LTI,
Ef, C-1ZECo Ly, ToMfErH>LT, 7=
7r—VOBHRC LA LR THLEHZE IND, EH
5201, v 0.5ml o CFA 2 H#RDEAL
T, WEFCH LT, ME ACE EMET Lics#mEL
TWAR, EF 0 RER T CFA ZETESGFLET D
C2BTIE ER LT, EHEDOER T, K TFEH
T BIRNESHTH L &, FREHESH, 7H,
140 & HEHFEH O ACEfETH D DKL, FEEHDE
EACIE, ESMEI4BLIESSHEOMTHIEL TWAH 2 &,
PO TWABEYN R DT BH Z e ERBRLTHS
Db LhTsu,
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C3H He ~ > A Z[FfED ddY K~ AT AR
%% CFA ro=<12 a2 vOBTETESL, 4B%
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Bz,

1) C3H/He ~ % A il SRR L 1L W DA s
BITORECERTDZ ENTE,

2) FEEL, [ETEAHER IVCONERE~NDOZE LT
BifaozH, lig~o~s7r7 - 08R, TI
fiifa b DA THDOI,

3) REFURAY booster % Lighyofc C-1FETIX, &
ARz EFERBEORERYRD I T ik Lk D
BEEIIBI S TR AD T,

4) 17 ACE {Eix, E #f & C-1 $ T, normal
control [Zi L THEBIZ ($<0.001) EH LT\, =
72 CFA p2x#E L7z C-23Td $<0.05 THEED
EFE2RD,

5) ddY F~ v AOTBEMIIRZES L E B
C-1ETx, ZhiodaifkEEDH DI & &R
Lz72,

Makr s, BEREB O LRR—KEE,
&« HFRTE 7 BARRFESIE UREYRES TR
FHBCHE SRR 2T, T EEEEERG R
KRB, BARFEFSNS VRELEE)EBH
B ER L OMERELET,

ABFFEOTFIEE D—RIL, FRFIS4FEE A B REERE -
FTARAEE DI EE (IR NEB) OfEs LU
FSSFLE H AR AATIITEBIK - SEFIBTSE [ASFIE P
TREBOFE fe bUVC R BT B BFgE) (R&E: MR
KRE2) OBFEEIZ X2l RLUTHELERT 2,
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Soluble lung antigen
Lungs of anesthetized male ddY mice were perfused e
via the RV with PBS, 0.0l » pH 7.2
|
Dissected free and homogenized for 10 min in
mixer with equal volume of PBS at 4C
!

Centrifugation (4, 000 rpm, 10 min)
|

v

Washing with PBS by centrifugation until supernatant “' {.

100

reveals negative to the sulfosulicylate test

!
Resuspended in 10 volume of PBS
! 501

Sonication (6 amp, 30 min) ~

! 0 : i . i

Control the final protein concentration at 0. 2 mg/m/ Control E group C-1group C-2 group C-3 group
by Kjeldahl analysis Serum ACE level (mean+1SD)

i ACE fifi

(

Bl 1 AN R X 2

Tx 2x 4x 8x 16x 32x 64x

E-group seneitized
non-sensitized
C-T-group sensitized
non-sensitized
C-2-group sensitized
non-sensitized
C-3-group sensitized
non-sensitized g

3 (AR AU 6 3 2 i DU (M R BER L)
E fif& C- 1T, s A HR166%5 & TINEREEE L RO 5 Z LN TE 5,

kit

BE&H 1 H-E 4«0 80 x BHE 2 vV H_ mYn 1740 x
EBE BES T L Foil & TR olEiTa il 5. E B SHES 1 HH, Fil & ek ot 2 i85 5.,

EEhHzRbif~z2e 7 =20 Rbh b,
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BE 3 vV - mRN 1740 x B8 4 HE 0 S
Eff: #ER L H L A Fcis TR bR s A E 20 M4 0 A, TR L < % Cus 2
BRI B, F OB 7 it e, % 2ol o B Wt 4 B, M2 IE L CE <0 %

o & 2 AT vacuolization AN 4

e ﬁ‘
TR 6 H-E R 200 x
L BERI00 B, S SR, A R IR~ o
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