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Hypersensitivity pneumonitis was experimentally studied in mice. Several
ways of immunization have been tried using bacterial a am¥lase (BaA) as an
antigen. When mice were originally immunized through respiratory tract, or when
original intramuscular immunization was given once, the induction of the hyper-
sensitivity pneumonitis was unsuccessful. Only in a group given immunization-
for five times, mononuclear cell infiltration surrounding respiratory bronchiole
and granulomatous lesion could have been induced. These lesions did not show
neutrophilic infiltration possibly because an examination was started from two
weeks after the exposure. These changes were reversible and not progressive
to the interstitial fibrosis.

Comparative sequences of serum IgG antibody titer against BaA, deposition of
IgG in the lung tissue revealed by peroxidase-antiperoxidase technique, and
development of granulomatous change were examined. A rise of serum IgG
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antibody titer was immediately followed by the deposition of IgG in pulmonary

tissue, and then later by the formation of granulomatous lesion. 'Many of the

other factors such as persistence of antigen, host sensitivity, and species difference

of animals may take part in the development of progressive fibrosing alveolitis

from temporary alveolitis.
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BEERIEAE, SHEEET Vv — R
LbEbh, fxDOBEBBERIEOBRAREC
LT, HRRIEREBIZ /s TWB8BEC, [
UHE#HOH 2 L OCHERE LK, cH
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EZOfibw SICANLIBEEIL, H{nb
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PHFEEOHE, BRI IS Y v 3RFR
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@ immunopathogenesis {Zo\ T, Schatz,'”
Robert and Moore,'® % Lopez and Salvag-
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(C;H/He, DS, BALB/C), it (3~ 8 HEN)
W20 A A THUTOERYIT - 1.

2. # I3 .

B, Bacillus subtilis 2> b X i,
bacterial @ amylase (LA BaA ¢ 324: 1.4-
a-D-Glucan gluconohydrolase, Bacterial,
type II-A, Crystallized lyo,philized powder,
Sigma#h) &% i\ fe. WEAE A AEKIC BaA
%, lmg/ml OREW BIFELIC D% FRE
B, 7ok, BEfEcit, complete Freund’s
adjuvant (LIF CFA (&) #HEoD X 5icft
.

3. HBRARE
B iR Y BERAST ZBAX, BIFD
WMAEEY A L. Fig. 1 KRt X o,
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Fig. 1. A scheme of an aerosol chamber
used to expose antigen
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4. EBRF &

EET, Tablel ioR3 X 5i1c, REHL,
BEEMEE 2 3ER IV~ T OV TER
L.

Group 1: ~w 2 1207C (SEB&%E 103 PL, %t
BEE17 L) 2 #H L, BaA oL ARK(Q mg/
ml) & CFA OZERAK 0.2 ml /245K
e WEOHHANERIFHFH & 22T, 5 HH
BEEES L. U4 BREKEL, TORER
WARBRNC, BE~YA®S5E T2 AR,
BaA ¥ (1mg/ml) 1.5ml %45 H 10 473
2 2 BEESR B RAZI L. ERREEEC
i1, 1) CFA * BaA BEOBEAK 0.2ml %
5 AREIGAMNANES L, 4BRKER, BELE
A7k 1.5ml KB & FFEEHE 10 5H T2
2 BHERBEBEBRA IR, 2) CFA LEARK
PEBRESL, BA¥K0.2ml 5 HRMESL,
4 BRIEES, BaA ¥ 1.5 ml CEsE 2 @
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BERAZER. 3) BELEAKO0.2ml %5 H
Mg L, 4BREKER, 4AK1L5mlzH#
Bt 2 BEBRBERA IR,

Group 2: <= R 4970 (FERRE 441G, 3R
BESTL) AL, RO BaA B e CFA
EBEARK0.2ml %, < v A0 KEHHA
A~N1EIZFES L. 2 BRIKES, FERE
@ BaA %% 0.5ml % booster & L T EEH
AEALK. b 28, BaA K 1.5ml
D 10 5B BBRAY 1 BT T-7. SEE
3 Group 1 & RIBECLE L7-.

‘Group 3: <~ &35 (SEEHE 30 L, xR
PESE)  #A L. Group 1, 2 L Righ,
Group 31X KN BLREMEE T o 1. BHERALK
BRI 5T > Ah, BaA %K 1.5ml % 10
SHET o7 BHBERAZI K, 1 BHEKE
L, F0#% 2 BMES L T BeABK1.5ml %
1 H 105> BERAZ . HREHL,
BaA BEO»b h I ARKE AV, RRCT
7.

EEx< v ADfHEBE, D Group 28
Mo BRERAKLTH, 6FH, 248MH, 28,
3H,5H, 7H, 98, 14H, 21 BEC B4

Table 1. Experimental design.

Study Group ; mice

1) Immunization
Antigen:

Group 1
(120)
|

Group 2 Group 3
(4|9) (35)
|

amylase (BaA) 1 mg/ml

(Crystallized bacterial-a—)
in saline

Injection of 0.2ml BaA-
solution in complete
Freund’s adjuvant(CFA)

Inhalation of BaA-solu-
tion ‘py nebulizer 1.5ml,
10 min/day

5 times

4 weeks J (one booster in-)

once 7 times

4 weeks
1 week
jection; BaA

Inhalation of BaA-solution by nebulizer

2) Aerosol challenge

2 weeks

3) Time of lung examination
after the last exposure

(injection)

1 day 2 weeks

N | s
"6 hrs, 24 hrs, 2days, 3days, 5days, 7 days, 9days,
14 days, 2ldays

(inhalation)

1) CFA+BaA —— Saline
Control42) Saline+CFA — BaA

13) Saline

—— Saline
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LB LUTRIL, HBREOLIUL, BERA
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Group 1 i 2\ TDAFT - 7. AU EBRE D
5PUD 7~ LI & BRERF L TR\ T, HEik
7 m AP T X5 RIEREERIGE FIFL T
Pkl 2 JIE L.

BERhAE

o457 4 vH A B\, Sternberger?
% Tayler®® 5o peroxidase-antiperoxidase
(PAP) kT, B0 Lo ffv, —R¥fkE
LT, Anti-mouse IgG (rabbit, Anti-mouse
lgG, Heavy & Light chain, Lot #160523,
Cappel #) % fi\ 7. Fefaid, 3.3-diamino-
benzidine(DAB) & 3-amino-9-ethyl-carbazole
(AEC) %A L1z,

1 FOMEEOEEHEL

Group 1: 2:BEOBER AL T4, 6 KM
BB Lok Tir, IS, HeiR
MEELEhOE Lichfifagiie, v v <8, #
B, ko BENA bR, ffifaEo LR
L (Fig. 2). ¥ichfifa bk Miao e,
BEikdabh, ToMigc, BEEEMRD

Fig. 2. Pulmonary lesion seens 6 hours after
the last exposure of BaA. Note the
bronchiolecentric and alveolar infiltra-
tion. At this stage infiltration were
composed of mononuclear cells and
mainly locate with the interstitium.

(H. and E.;-original x100)

Fig. 3. Higher magnification of Fig. 2. Al-
veolar septum were infiltrated plasma
cells, lymphocytes and histiocytes. Lin-
ing alveolar epithelia were swollen.

(H. and E.; original x400)

RX - (Fig. 3). fifaiel i, ~7
7y —ONERL, HFRERE X OHFREROE
HE b hieh -7, 7ok, HRE L7 Mhifass
iZik, reticulin fiber DAL BRI,

collagen fiber OBAEITH BT o7, 1
HEH, 2HBOMTE, HUEoRIGDIEREY
R LT it feh -7 (Fig. 4). 3 BB Dl

Infiltrates

Fig. 4. 2 days after exposure.
were redused.

wwie s &, ERER LT hia bR Miias ki
Frieh, MBI A BRI Y VB, MHKEK
DR AL TAHDBRS L5 eoTe
(Fig. 5-A, B). LlE, BBEBKTHRIHAZET
DRfilciy, SEZMRE RO RakRE O BE
RLUTWIeR, FRRBHE A S SHEIIED T
Rix, B Tladole, E2AH5, SHED
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Fig. 5. 3 days after exposure. (A) Bronchio-
lecentric and alveolar infiltrates became
mild and epithelial cells were no longer
swollen, (B) Alveolar septa at this
stage became to have focal accumula-
tion of plasma cells, lymphocytes and
histiocytes.

(H. and E.; original x100)

iz #¥R+5 &, BfEMD Mo BEE &
bic, AIFEHEDO Zsd, MfaBEc 2bhte
(Fig. 6). “hbicit, Vv v, WHHEMR,

Bk L & i, epithelioid cell 2MEZEL T
Zbht (Fig. 7). Thbo AFERRERIC
X, EMfER, IR, KX0T7 4 7Y Vo
M Sl abhish otc. e -CHHE
BREic i, reticulin fiber O HEA NI S LTz
2, BELOMERAL, BHH»TR (Fig. 8).
BB, e AR bRSD
Tikel, BEk, BEETHY, Heo~y
AR LT, RECEEN Zbhic. THH

Fig. 6. Five days after exposure. Thic-
kening of alveolar septa became more
prominent and granulomatous.

(H. and E.; original x100)

Fig. 7. Higher magnification of Fig.6. Note
that this granulomatous lesion was com-
posed mainly of histiocytes and lym-
phocytes. (H.and E.; original x400)

Fig. 8. Silver staining of the lesion. In
granulomatous lesion reticulin fibers
were increased, but no collagen fiber
appeared. (Pap. ; original x400)

Fig. 9. Fourteen days after exposure. Slight
thickening of alveolar septa remained but
mononuclear infiltrates was minimal.

(H. and E.; original x100)
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Dfifi TWE, AZFIEBRERD 5Ai0 B antibedy

L, BRERECALRICHSEZRED S

faf@s bWk, 9 A B URETIE, 13 g120{8e o

EAEDMIPARIGH HS L, reticulin 2se0fes e b 1

fiber OBERT A L T filREEDIE 12801 . .

JE BEREIC B hcic 3 7o . "t ) .
7o (Fig. 9). 7ok, HEMHT 2T, 160

fifio P ZFRERE 25k, 3HEIX 20T 80

F6TL (30%), 5HEE7HAIX20 401

PErR 1575 (75 %). 9 H Bt 15 pidh 6y 2 4 6 8 10 12 14 16 18 2b/da'y
576 (33%). 14HH X 10pEd 2L Fig. 10. Serum antibody titer against BaA. A
(20 %) Thot-. HBEIE, LI ggfrrtz?;cates that of pool serum from five

DIFRIE, £ AEDLRELI ST,
Group 2: BRFEAX T # 6 Wefid] B IS ERIN L 7o hif
T, M EER AR L, EBMMLED
RGN AR, [HIEEDBE S X O B8
MiaREL A bhT, RRMKERMCLE
BT L, Uk, BB A TY, Group 11T
bt X 5T RICITE Lish o 7. XIRRE
LRRIC, ERELE ST Abhish o,
Group 3: BREE #7146 Refil H o Jififfk T
X, fhfaREDNREIER AR LT ey, 1THEBL
BEOMCE, chbbiEkL, [ESIFECY
VARBBTRRADRIIGT, LRI, ¥ A. Positive staining (brown color) are seen.
ST KT RERD D 1. B. The absence of deposites in control mouse.
ek, Ko —7EY, BRERBRAMESG, (At the first dgy after exposure.
WEREE, W, 77—l EOMERIEA SR SEiael w000
Tigle. Lﬁkbﬁﬁﬁlﬂl Antibody oo Histolog
s X OEHICIE, Baas U | rantlonatous
Zbh, 5L HEHE vt g8
wxhi. .

D mEAEmEOEH T\ [

Fig. 10 53 X 512,
Group 1 o2 HE, 3HA moderate
VR B0, 24065 O B T T—,

B o, LAET HE LG ~ -
1%, 640~1, 280 fEDfE% & 640 1 { slight
- CTHE LTz,

3) MERICHTIRE

a7 Fig. 12. Comparative sequence of serum antibody, the deposition
Group 1122\ T, IgG of IgG in pulmonary tissue and histological presence of

DIFEEE S Ais PAP BT granulomatous lesion.

Fig. 11. The presence of IgG by PAP method.

2 5 7 1 gy
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#L7-. 6FERE, ¥XU'1H, 2H, 3HHE
ww, fffaEE XU~ 2 r 7 > -2 IgG
Dk EERDI (Fig. 11). 1gG DILEIL,
W HARE 4 %R LT B ERICEE R B AN D
7z. LaL, 5HBMURER, BWLEIHL
2T, ¥-AFERSCLALRT, FAH
Higo MR L bhl. oo IgG
DIEDOBE R severe, moderate, slight ©
IR T SRy F Lz b DAY, Fig. 12
DFDOXx—xETHH, RAL L, AEELOE
&% B—M, OENGEHEOEEY @—@HT
L, 3EOREEBRRHCHELICLDOTH
5.

£ %

SBEMERER O RBERECBE LT, TR
SEEOBENZ LN DLH, PUROBMNE, &
fehiEi &, ThThOEBRTENSS. ¥
7o, B0 BRE, HEDOWBFELREL L DR
HERTFHINMEL TS EELZDRS. £ T
B REER LI WE SR IEWTH
b=y R, EEMTIREX52T, 2T, %
DIEFFHIEIRE, FHEEXBIEL, T 57biIT,
ADEBMHIEADREREE T VEIEHL LS
LT, KEBRYHT L. MREERLILL
Wy ARFHELLbE, $Hr LSBT
i, MBREEXRELEC VT EMD, b
L% 0T HhHIIMBORIEELT EHx b
TENTEBE BT HE. WMEBRFATHS
BaA # - EEE, PIRLLTERTES
LDOT HDHIER EZhbicl. BEfEAL—F
b, ADBBHUIGEADORELERL T, NE
DEBERAL L, BECRKETE 2ERLBH
HWPRESHEY R L. 27, BERAFRED
1EI7EGE, BEREEDO B b 2 B
SO LBEETAHEARELL.

RAFFBEOER, FREMFL L TORERM
DERIW X IO MBE & BRI BIE Lok
Bz, & Group & { AMERERBRESOR
W LIEALRT, FREE LB EREIES
ZELTEY, THHMREDOHRICHE £ -1,
Group 1 1XR&fEH, 2 BMERBERAFRL
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TW b, FOMOEMELDBITITE LS
e ot=Ohd Lt Fi, Group 2%,
BBERAFRILIERZTCTHY, BRERFY
fFo1z Group 3%, Hifsfliri+4 LA LTV
fevoteledsE2LD. AERENZ VAT,

&ED < A% BaA &8 T, BRIETERE
BRINE N AR EZRBEL TS, TDOZE
SO BB FROMEE LT > TH DM
EHRE L bR, Lal, —ikic, BER
<, BUVIEBREC X 5 BHOMREDORE,

=EY R#C H b, Richerson 5,'® Moore

5,% 3 X 0F Peterson H' HiFHHL T35 &
51, BRE, RONERBLHITLTL, A
BHARYACICSE, BEMREOFRIIE
DTHLNEV IR LICHER LT,
FOBHRELTEXLLRD Z LT, BB
B2 LT, HURCRT 28T ebb, B
RRIERES, TR ENEZ OIS, RERDOY
&, MREORBHELEARTE, 2BEOE
BRA, 6EMENS3HE FTRADbNR
wRMSEABEORRA L 5 HEUBECADL
hi- AEFER laEREg s L lEh, M
%, BLShirELHORD.

—fe, ADBICHEBRS X 51, FERJEMH
HETREIR BE5E, BBEREE £
CRPIEH HDh, B ERE e ASFE
MR A 25 L A%\, Moore H® o pigeon
dropping extract ##iE& LT, BCG %7 ¥
2 AV EELEE=E 2 —Y—TF VY FYHFORR
Ty, BREBEH6BHACREZXFOLEL
o2 SR AR B L\ 5. Richerson, 1
Peterson 5'® % X ¢f Bernardo 5'® (¥, = .
—o—Sv FABARERIIELE, PEAL,
HE & LT, BCG, ovalbumin »#H L TRA
BIOHEAR X A HFERBEEREZT, £&L
TalRENLbRID, L&, BEEEN
SEZHROCHEDRIE LTS, T, K
BIZIX HoTh, HWFEUREY BE LTV
5. MAFRCR+5 KIG, EARBECR
THRMEEROBETY, FTREAMTEXY
P> T HDIRERTHS. i, D
FBRTH-Th, VA ERROKGTET, K




A RIS 5 D SEBR B IR 329

B, MKEXEPOLELTRETDHI LD,
UEOHEELZEEXLTW5 L5 CEbh3.
7o, AEEOEE, reticulin fiber OHEAM
BECAbhn, BRILCE, 26T, oh
LEHMDORIGE ZILEI NG, ThbDEEBRRK
BrbELZT, BRI ELNAELT, ALAR
bR B IOAFEBREDHRBEIIL, 2igh D
HEBRBOL WML LRI s TOERIIND
WELEZbNRA. EREBEMENFEDFEFE
i1, BEREWEBEOES, oo bR FD

B5EMNELTIBMLVCEENLETHD, 2>

7o b DBHRIIRIEY fThit\ b EBFETE ow
LDTHAH S, EFOREO i, B
KFEk3s X O° epithelioid cell % &1rPZEEREL
NELbhic s b bHh, WHEBOHERS L EmTD
WL, 13 A ERREA .

Yk WA T & wEG & OB#EMIE, Group 1
T, MBPEMEORIESE <57 4 VU
X B Hilks ik BERPUMAEY AWVCTHREL
fo. MEHAMO EFX, IHE&A ;gG Ot
ELFTL, MENRD LIEUD AR -
T, AFEERENINC AR bhic. BFERR
BRI & HURAM, 18G DILE DB & DR
i, %4k LEENR bR, WEERR
BOEFMENRR LT, 02 LB ~D
SFEOH L X ARE L. M IUEMD D &
LT, 640 f5BE LR L T\ 525, [BEk
B L A0, XD HFEBIO BEN LERD
s, IRt RIEDOBIE N H B Db, SHEORE
YESTLHETHS. RIEARBOBEEEN
5, MBFEMSA LR L5 3 B ERIE, #
RS EREOMEAY D IBEERE D, fi
JaBEic ) v B, HBERAEELTEHDR, %
LHUEMA T 0I5 5 B B, AZEERE
BenAZ bR, Fic, MREEC [gG OE A
bhicZ b aEx1Hbed s, —ILIRERINGR
ISoaEER S L L CfThh, ThCH S BE
D BEBRERC B\ T IFERN T AFEREL
NEBEIRNT LB DOp, ZORFER B

X

T cell D5z L% AR L E 2 BB A,
Ihbik, BT,

FIoREA RBRASAIPA 1 B & RESEA 1
17 -7z Group 2 OFEHIx, Olenchock® 73,
HRE#&EE, BREED 2V IRIEHIREDET
Lo THREDEBONELDE BT WD LD
1, BEEERIR BIEEBEA Group 11t b
Thiedr-te 2 Lit, ML T 5RE
NHLbREIr ol EMLBRBCEETE,
RIEPIEEORIENRE L EXD.

ek FRARECELT, AE® X, E1E
» FEFHWT, ELU BoA HIETRETHED
FRICRDL T B, v~ 7 AxHOGIAER
TIX, WERRE, TR EDRERLALRT,
REMABGE L ADKEIMBCADBRS X 5k
FrRRE I ote. 2O Ed, BRIICHEN
rokc, 2BMEVIFREEMFSARV
HIZ, TORDOROE LA FHIRL T\ D
MHd Lifol.

DX 5, BpE R LBk O
EEREF L, BEOLRCHONDIEERS
TIX L, HThiC BCG fe & CEMig L
TeEBRTRY, AFERRERZD LR TS
i, Yy wFwdudh e Lic ADRflES
D LB, b h ORER ORIENLELDH
b Lhde L, B, SaEBBHEOEVIC X
5 Lot Lk, AEE T, Group 1
2, BRO S BEEmES L LR R
2 bhi., L ZOREIFIHHTH 7.
S, TOCHIROMEE, BWE RIFTED
BatE iz T E L,

AR OEE X, BMSTET A, 517 \AKKH
EEFEATENERG S THRELL.

MEr#zsedich, HRE, BEMEEG)IE
BRI ABREERE, PRSI TUT
BRHECEATRHME L ET. PRIV
WICIURET, KHET, WELOSHKICREH#
LET.
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