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Cell-mediated Immunity in Experimental Hypersensitivity
Pneumonitis

Masamitsu Nakajima

We succesfully produced hypersensitivity pneumonitis in normal mice (BALB,//
¢, +/+) and nude mice (BALB,c, —/—) using long instillation of horseradish
peroxidase. We divided the mice into four groups: Group 1 ;normal mice receiving
percutaneous sensitization and long-term instillation, Group 2 ; normal mice receiving
long-term instillation but no percutaneous sensitization, Group 3 ; nude mice receiv-
ing percutaneous sensitization and long-term instillation, Group 4 ; nude mice receiv-
ing long-term instillation but no percutaneous sensitization. Granulomas with
multinucleated giant cells were observed in all four groups. In Group 2, accumulation
of lymphocytes in the lung and pleura was more prominent than in the other groups.
Pathological changes were a little greater in the normal mice than in the nude mice.
A comparison of Groups 3 and 4 showed pathological changes to be more prominent
in Group 3. These results suggest that long-term instillation of antigen is important
to produce hypersensitivity pneumonitis, and that type IV allergy (cell-mediated
immunity) is not necessary to produce epithelioid granuloma. However, it was
suggested that type IV allergy plays some role in hypersensitivity pneumonitis.
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Pulmonary changes in Group 1 at seven days after one
instillation of HRP.
a. BALT and accumulation of lymphocytes in pleura

(H-E)
b. Accumulation of lymphocytes in the lung (H-E)




240 N g B % < &%

ITN—71THRBRETCRILZP1IEDOEE L
DT TIEREX, MKEXFRECH - #iREH
(Wb BB o/ 3EE . LI BALT),
FEPAY, BB Y v RBROBERELSTED STz
(Fig. 1a, b). H&3EE» S MlaENC~ >
07y —YOBREORBERD S L L HIC, Hf
FapEN i AFEOHEIBEE S W, HEARE
4EIH& Y BALT, FiNTODY > SBROBEAESE,
N O~ 707 7 —Y D&, BTV
VOSEROMAEHES LV FHE R 5T, HA&5[H
BN 3R RER D R Y — IR OERME(LHE DT
5NB X3k ot. [fEEBEADY VI BRDER
, FMlkENO~ 27 a7 7 —Y 0%, KT
DY > BROBAERIZE 51258 < R oniz (Fig.
2a~c). i 6 [ H TI3—EBDMfTEE I SRIENME
BERED 5Nz, £72, BALT, iR TOY
VOSEROEREN I VEIFEOOND LD
S>7. &5z, THHEHTRMEEAND~Y T
7 —Y O, MR AFEORED LD
Mmoo,

2. BRRENBETIRH UNV—72)

TN—72TCRAEE2EHE LD DT X
WD DOFFIIREN O RV — PIREHE LB T D
s5h7z. HE3EHETIXBALT, fiNTOY ~
NERDIGER, FilEA~ND~ 77 7 =YD
Wi, RAIFEOEE, MEETOY v BROE4E
HirrBaohsd kdkkol. AE4EHIC
ZAZFEOIR, MEERNORY — 7RO
{CEDOHBSEESE L. Vv —71 12N 3
EFNTODY Vo RBROMEESH, BETOY >3
ROBER I LA2HEAOONE LIRS
7z, M6 BEIZ—ED~ v A ThifakER O~
a7y —YO#EM, BomERMOY >3 Bk
D¥EENTD Sh iz (Fig. 3a~e). H&7HE
TREFRMITREDORE D L Twi. g
REN ONZEE DK DFEE W 3 it e o7z,
3. BENMBEX—-F2IX# (UV—723)

ZN—73TidEE 1 EHE & D EE Ok
WO~z 77— DBEENRD Shiz. H&
3EE & Y BALT 04, METOY >/ 8RD
WAEEPITEOOND LDk -Tz. HE4EE

(GE18% %35 1992)

W ATREREN I RO ED A 51 (Fig. 4)
T ) > oSBROBAER IR L Tz, &
NI NV—T1, 2 1CHEBEL TREDR S
BEETHIHHE 6 BETIE BALT O£
X0, MRED Y v oSEROBEER | FfakER
Dvza7y—YOEHE L & AEMICH -
7z (Fig. ba~c) . & 7 [EE I IZFRBR OB
ffiic & oz E, HEhwORIHEBN IS0
HEBEOEHEERD DD Do’ (Fig. 6).
4, BREHBEX—FIIXB(INV—74)
TN—7 4 TiREE 2 EH X VBREOMET
DY BROBENRO SN, HE3EE &
D —E D= 7 A CHifAERN O RZFE O
Do, [EZEFEY v ERESEORA 138
ETh-7-. 512 BALT, fflaERO~ 0
Ty —YDBBNASNIZUD . HE4EH
FOATOY Y RBROBEERITED 51,
BALT D#4:, FNTODY >/ BROBEER ) fifi
N O~ 707 7 —Y O, METDY) >~
SNEROBEERES YR (Sv—71, 2) %
7z, RERRBEREE (S Vv—73) LT
HENCEETH - 7208, L R AMEARD - 1z
(Fig. Ta~d). S25EBH XV —FDOX VAT
FfERE D R ) — R OFHELE LTS S
(Fig. Te). mEZ5BIHLKESE6EE, 7TH
HizBW TIHEBZEC R & T bidkho 7z,
5. &I N— T ORIBMEG DR
FHREEEN O R Y — IR ORHE LS, FiifaEE D
BRI —Mo~v R AN, X5IER
T, BETHY, ZIV—7HTHERTSZ L
FZTEEPol. X— R TARZBLTIZER
BN IR ERF U Th - e BRI RIRERE (7
N—T73) PREDBRENEL, SDETTVA
BE (N —71, 2) WHEKL CTREERBET
bolz. T ATIHREWRBIER (I V—71),
BREERERE: (SV—72) TERINC IR
FHERIITEVIZFED o ko 7208, BEER
BAERECHINTD ) »SEROIEAER, BT
Y UOSEROBEES L VEEIED S, TV
b a— VEETIREE S DR A S Lo Tz,



B o KEGREIEmIRSS < 8 0 2 MRS E OB SBE T 2 %

Fig. 2.

Pulmonary changes in Group 1 at seven days after five

instillations of HRP. (H-E)

a.

b.

BALT is markedly developed.  Accumulation of
lymphocytes and macrophages in the alveolar spaces
was observed. (H-E)

Accumulation of lymphocytes in the pleura and macro-
phages in the alveolar spaces (H-E)

Macrophages in the alveolar spaces and granuloma
with multinucleated giant cells (H-E)
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Fig. 3. Pulmonary changes in Group 2 at seven days after six
instillations of HRP.
a. BALTSs are markedly developed and accumulation of
lymphocytes in the pleura is observed. (H-E)
b. Accumulation of lymphocytes in the pleura (H-E)
¢. Accumulation of lymphocytes in the lung (H-E)
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Fig. 3. d, e. Macrophages in the alveolar spaces and
granuloma with multinucleated giant
cells are observed. (H-E)
f. Intraluminal polypoid fibrosis (H-E)
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Fig. 4. Pulmonary changes in Group 3 at seven days after four

instillations of HRP.
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Fig. 5. Pulmonary changes in Group 3 at seven days after six

instillations of HRP.

a, b. Accumulation of lymphocytes in the around vessels
and the pleura.
Desquamation of macrophages in the alveolar
spaces is observed. (H-E)

c. The alveolar walls are thick with interstitial fi-
brosis. (H-E)
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Fig. 6. Changes in Group 3 nude mice at seven days after seven
instillation of HRP. Granuloma with infiltration of

lymphocytes in the mediastinal fat tissue is observed. (H-
E)

Fig. 7.
instillations of HRP.

a. BALTs and macrophages in the alveolar spaces are
observed. (H-E)

Pulmonary changes in Group 4 at seven days after five
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Accumulation of lymphocytes and desquamation
of macrophages (H-E)

Granuloma in the alveolar spaces (H-E)
Intraluminal polypoid fibrosis (H-E)
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