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Fig. 1 The relationship of antigen exposure
period and the time of bronchoalveolar

lavage (BAL).
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& BAL OB & DBGEIC DWW THOREHIR
T1EB® BAL icDWTNAT- 12,
2) BAL ik

BAL i3BE8R? nn { #ATL 72, Bl L, [EX
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1. BAL # s

BEERT I 26 Aic BT AIE~38[EI) BAL #
BB i3 T EE T, MM | 60.6x10° 41
s citiileesa 77— 023.2%, V>~
28R 1 73.3%, BFHREK [ 2.49%, SFEERER 1 0.82%,
TR Rk AEEHRE ¢ 0.35% Th 1, FERERER
ANBRES (n=36) & DHEETIZ, BEDBHE
fag o, ) > BROEHE & IHENE LB
fae7u7r—vnBdz@o, EETRHS
HUFHER, SFERER X &I I3 iR R/ AR AR R
CBWTLEENMMI»BH LNz, 72, BAL
W 1ml H72 ) OMBEENRETIX, w707
7Y EBRWTRMERE, o3k R
TFERER, e FER/ RSN VT i b JERE R
AN I AREFI2HEINL Tz (Table 1).
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B Js > BAL #+ T-cell subset (n=
21) i3, IEREBEANE (n=16) I~ CD
3+ HERICEIZ L, CD8* ¥ ¢ HLA-DR?
HEIGBBEMBA THEICEETH Y. CD4?
E#ErCD4/CD8 W3 EEICIKETH -7 M
BWEEICB 2T, CD3CD4+,CD8Y,
HLA-DR* #ilan v JERREREAIC N
BEFERLEETH - 2, BEEHELED
BAL # CD 4+ O ILEIZEJETH - 7257, M
BMEBETIZCD4+2CD 8 + &3zl T,
ERUBEEREAS (n=18) (2R - 72 BAL #H
T-cell subset D&, BRI LA & Flk
iz, CD8* HE* HLA-DR* H.=e|3JpuufEf
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Table 1 Characteristics of cellular components in BAL fluids of patients with HP and normal nonsmok-
ing controls

TCC Mac Ly Nt Eo Ba/Mast

(x10% (%)

HP

Summertype (n=33) 61.7+46.4* 21.4*17.2* 74.8%+16.2* 2.5+3.2** 0.92+1.16** 0.36%0.56*

Miscellany (n=5) 54.4+34.4 34.7+18.0* 63.2+18.9* 1.7+1.5 0.16+0.14 0.26+0.43
HP
total (n=38) 60.6%x45.2* 23.2+17.8* 73.3x17.0* 2.4%+3.0** 0.82+1.11** (.35%+0.54*
Normal v
nonsmoking (n=36) 14.3+7.4 87.1+8.0 11.8+8.1 0.75+0.96  0.31%0.40 0.01+0.05
control

TCC Mac Ly Nt Eo Ba/Mast

(x104/ml)

HP
Summer type (n=33) 58.2+39.6* 9.7£10.4 45.8+33.7* 1.74£2.5** 0.79+£1.35** (.23+0.38*
Miscellany (n=5) 42.7+20.1** 11.3x1.8  30.7x21.2** 0.53+£0.60 0.06£0.07 0.10+0.17.
HP ,
total (n=38) 55.9+37.8* 9.9+9.7  43.6+32.5* 1.5+2.4** 0.68+£1.27** 0.21+0.36*
Normal 'v
nonsmoking (n=36) 10.7+5.6 9.4+5.1 1.2+0.8 0.08+0.11 0.04+0.05 0.001+0.07
control

HP : Hypersensitivity pneumonitis, Miscellany includes humidifier lung (n=2), bird fancier’s disease (n=
2) and winter onset type (n=1). TCC : total cell count, Mac : macrophage, Ly lymphocyte, Nt : neutro-
phil, Eo : eosinophil, Ba/Mast : basophil/mast cell.

Mean * SD, * : p<0.01, * * : p<0.05 vs normal nonsmoking controls

A B FICEHETH Y, CD 4+ R CD
4/CD8 HiRARIKEBETH -7, T-E8SE
B S fE B i3 24) BAL #+$ CD4/CD
8 HAs1.0KMETH - 7225, MiEEHD 18T
I3 CD4/CD 8 <1 EIH4.73, 2 EH2.61L &
BBBEME L REACENEETH -2

(Table 2). 4, BAL ¥+ T-cell subset iz
BT, ERrERLUNDEBEIEMBR TLL
FLOA—DRELREZ bNL VI Ed D,
BAL #th T-cell subset i3 B BB 8ol i 42 1<
R TRES 21T - 72,
3. kit T-cell subset

KM T-cel subset 13, BEEMBER (n=
10) AR (n=8) NWEMICFEER
B LN -7 (Table 3).

4. BAL FrROERI B

- R & L 7B A 2651 R 118 BT,
ABE% 1~ 6 » Ao (F#11.6+7.08) #
BT T2 Eo BAL %47, 1EEBX 2EEB®
BAL o igfiag, \) > - sekiE iz ko
HER - MR * LhBRES L 2. B R
EEI3 &~ 1 @ ET0.3+38.9x108, 67.6+37.1
x104/ml, 2 [@ H38.6+25.6x10°, 28.6+18.0
x104/ml&, 1EBIcH~X2BAE TR bE
WL T, ) BkRRUBEII&~ 10
B83.2+8.7%, 57.1+34.8x10*/ml, 2 H B
61.4+21.5%, 19.6+14.5x10*/mlTH 1), —7F,
FHRERIC DWW T 1M HE2.54+2.60%, 2.03+
2.91x104/ml {zx L, 2 EH1.06+1.07%,
0.4140.48x104/ml TH -7z, 1 HBIc 2 H
BT o ekibES & UBE, FRREEIR
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Table 2 Characteristics of lymphocyte subsets in BAL fluids of patients with HP and normal nonsmok-

ing controls

L

x M &

CD3+ CD4+ chg+ CD4/8 HLA-DR*
(%) ratio (%)

HP
Summer type (n=18) 88.4+7.6 24.1%x7.1* 67.1x11.7* 0.37+0.18* 57.5+15.5*
Miscellany (n=3) 96.2+1.7* 65.2+12.8 29.6+14.6 2.77+1.54 16.9+8.5
HP
total (n=21) 89.6+7.6 30.3+16.8* 61.5+18.1* 0.71+1.03* 48.2+22.2*
Normal
nonsmoking (n=16) 79.2+18.4 50.7+16.4 30.7+13.8 1.92+0.94 18.5+16.9
control

CD3+ CD4+ chg* HLA-DR*

(x10%/ml)

HP
Summer type (n=15) 36.8+29.2* 11.0£7.4* 35.6+26.5" 23.9+17.3*
Miscellany (n=3) 14.2+6.8* 9.43+5.24 4.22+2.64 2.01+0.64
HP )
total (n=18) 32.8+28.1* 10.7+7.1* 30.4+26.9* 18.8+17.8*
Normal
nonsmoking (n=15) 0.91+0.77 0.50%+0.37 0.37+0.47 0.23+0.27
control

HP ! Hypersensitivity pneumonitis, Miscellany includes humidifier lung (n=2) and winter onset type (n=1).
Mean+SD, * : p<0.01, * * : p<0.05 vs normal nonsmoking controls

Table 3 Characteristics of peripheral blood lymphocyte subsets of patients with HP and normal controls

CD3* CD4+ CD8* CD4/8 HLA-DR*
(%) ratio (%)
HP (n=10) 77.8+10.5 44.1+8.5 32.7+8.5 1.47+0.59 19.8+8.9
Normal
(n=8) 70.4+6.0 39.4£5.3 33.0+8.9 1.32+0.49 12.6+4.6
control

HP : Hypersensitivity pneumonitis

WTNRLABRICEETH ), IFHBkIEERLET
T hEmA ALz (Fig. 2).
5. REFRABRANKICHIT 5 BAL iR

H AR & W L 7o 4TRR I D\
T, AbTic & W EERERYSRE L WX K L
LB L-MFAIC, BEMAICL 2BRESR
ABRET- 72, MMNANDERE L %k, S, 1
R BB, BRBREOREXH LS

ABIZZ Y AT 2K, RKEKEEZOHB 28
&, FRERIIBE L WEI N, ABRLSYD
BAL *REFRHABRERD BAL #XLE
LA, BREAB®D BAL i BV ThRMEIEK
RERL Tizds, FHERko ER BEENE
B mE2Hk (Fig. 3).
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of lymphocytes and neutrophils in BAL
admission as the cessation of antigen

exposure from patients with hypersensitivity pneumonitis.

Normal BAL of HP patient
control after
rotal (n=36) on admission  provocation test
6 6 6
cell count 14. 3?(10 156. 0x10 80. 6x10
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Fig. 3 Cellular components in BAL fluid right after admission and environ-
mental provocation test obtained from a patients with hypersen-

sitivity pneumonitis. Ma : m

acrophage, Ly . lymphocyte, Nt . neutro-

phil, Eo : eosinophil, Ba/Mast : basophil/mast cell.

6 . BEEMERIC BT 2 HRRENR L
BAL #FHIRES ORGET
1) BAL #im Y > 8k
BAL #iH ) > BRIGEIIFE — ABEHIR (3T
FEZHME) » OBE TR L EEBRICEIC
BEERL 7245 . Ak — BAL #iH (BUE2 5
NIFERER) » HBIE Cld BAL #A) > o5k
HoER iz Al EREICERS L, FENANIER
(r=—0.78, p<0.01)»*Bs> b7z (Fig. 4).

BAL #iHY) > EREE TIIRE — AR &
DREICHERIE % <, ABE — BAL #ij & nific
FEENANHE (r=—0.48, p<0.01) »@H
Lz,
2) BAL #HiFrrak

BAL M ekt Iz RE — ABRKIM, A
B — BAL #ilo v h L ofic L 1EMIE RS
LN o7z, T L b 4 ELANEST
IEFRERIEERSS (, 4 BRI R L 2R
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Fig.4 Upper : The relationship of antigen
exposure period (onset-admission
period) and the lymphocyte percentage
in BAL fluids. Lower : The relationship
of the admission period before BAL
procedure (admission-BAL period) and
lymphocyte percentage in BAL fluids.

T PP ERDMEAE & 7% B 1EMHER & N7z (Fig.
5). BAL BPFHREE TIIRE — Ak
B, ABE — BAL #ifowv3 & nfEic L8
2RDU» o7z,
3) BAL #+ T-cell subset

F4E — ABEHI & nBAE Tt HLA-DR* it
BEOMICEENENHERE (r=0.75, p<0.01)
% iz hs, CD4* HER, CD 8 + &y L v'CD4/
CD 8 & mRizidtEE B s ked -~ 72 M
FMEEORE TR, BIE — ABR#BMECD8 + %
E (r=0.67, p<0.01) 3 X rHLA-DR* %

(r=0.81, p<0.01) D&z LDBICHENTE
DFERE % 586, CD4* FE & DI IENAER Y5,
bz (Fig. 6 A, B),

ABE — BAL #if6 & »BS#E T3, CD4* H&
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Fig.5 Upper . The relationship of antigen
exposure period (onset-admission
period) and the neutrophil percentage in
BAL fluids. Lower : The relationship of
the admission period before BAL proce-
dure (admission-BAL period) and the
neutrophil percentage in BAL fluids.

(r=0.69, p<0.01) B L CD4/CD8k: (r=
0.62,p<0.01) : DElIcEENIENIERE %, CD8*
W (r=-0.52, p<0.05) & k& x HLA-DR*
E (r=-0.77, p<0.01) DMICEENA
D% B 7z (Fig. 7). BEIZ DWW THORH
Ti%, ABE — BAL #iF ¢ CD4+, CD8* B 4&
U HLA-DR* Wi & ofic A S
oY (WAR
7. @R RC BT A ERZNM

FKi§m T-cell subset DHHES
5 — ABTEIM (MUREBHME) L OBET
(2K#g1m T-cell subset & (CD4*, CD8*,
CD4/CD8t:, HLA-DR*) @it nficd
HENEB# B uh »72h°, Akt —BAL#
R (B A & DFREERR) & HBSE Ti3 CD4H 1
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Fig. 6 A The relationship of the antigen exposure period (onset-admission period)

and the percentage of subset positive lymphocytes in BAL fluids.

R (r=0.74. p<0.05) & & rCD4/CD8: (r=
0.68, p<0.05) X DEICEBNIENIEE %8s
7z (Fig. 8). L& L%»'% CD4/CD8 B4k
2T LA EDERICEWTL.0LLETH Y, BRE
AMBLOMBTLABTEZRO Uo7,
8 . BAL ¥ LiEPRUMER sIL-2R Nkt
1) BAL # E#E sIL-2R

BIEEMEA 5 BlicBir 5 BALB EEF
sIL-2R 13F#179+43U/ml TH D, BREANER
7 Bl FE 58+ 36U/ml IC LEREFICHE (p<
0.01) TH-7 (Fig. 9)
2) BAL # Figd sIL-2R & BAL &) > %

23

BAL # LiEr sIL-2R & BAL #iH Y >/ <3k
HER R r BAL #ih ) > <EREH L DRI,
winy ol @bz, BAL#E EFEF
sIL-2R ¥ BAL # % T-cell subset& NEEN
B3t iz, BAL s CD4+ HEEICOWTAD
AR A EE b LTz B%, CDAYSESIZ DWW TdHiz IE
ot Ebz. —7%, BAL #id CD8* i
R UERUC BV Tl L EOREREY, CD4/
CD8 Wiz > Tz ANMHEEEb N,
3) miEs sIL-2R

B S 118c 31T 5 i sIL-2R (2
894+342U/ml TH 1, BEANE1IIHN364+

4
0 ]
(x1 /ml) CD4
10 0~ .
[ ]
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[ ]
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[ ] ]
. [ ]
0 [ ]
5 1’0 (W)
4
(x10/m1)
cD8
10 0+
[ ]
.« | e p<0.01
5 0 . r=0. 67
[ ]
[ ]
0 a I ,
5 10 (W)
.
{xto /ml)
5 0
0

10 (W)

Fig. 6 B The relationship of the antigen expo-
sure period (onset-admission period)
and the actual cell counts of subset
positive lymphocytes per 1 milliliter in
BAL fluids.
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Fig. 7 The relationship of the admission period before BAL procedure
(admission-BAL period) and the percentage of subset positive
lymphocytes in BAL fluids.
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Fig.8 The relationship of the admission period before BAL procedure

(admission-BAL period) and the percentage of subset positive
lymphocytes in peripheral bloods.
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Fig.9 TheslIL-2R levels in BAL fluids obtained
from patients with hypersensitivity
pneumonitis and from normal nonsmok-
ing controls. HP : hypersensitivity
pneumonitis.

127U0/ml i23 L A FICEE (p<0.01) TH- 72
(Fig. 10) . B# M B AL NIEE Y & DBE T3,
IHEIRT#1150 £ 302U/ ml, FEIEENEATE681 +
255U/ml & FEIEEIRAIC BRI A Bic Sl
(p<0.05)THN, ELITWTFNLBEANE
I A BICEE (p<0.01) TH - 7z (Fig. 11).
4) i sIL-2R & BAL i) > -8k
IiEd sIL-2R i BAL ) > BRILEE
NIz —ENBEmMEBD U - 7255, BALHE
B osERSES E DI IZ AN E LI,
BAL #ith T-cell subset & & NBE T, M@
# sIL-2R i3 CD8* & DRI AN (r=—
0.96, p<0.01) %, CD4*(r=0.91, p<0.05),
K UF CD4/CD8 H (r=0.93, p<0.01) &
IcTENHEBI % 386> 5 7c ¥ BAL # L& sIL-2R

YoM ERL 2 (Fig. 12). BAL #f
T-cell subset E# & NEEEICB T, CD4t i

Mg sIL-2R L oRicMB %R 3§, CD8* i
SWwlEBRENANHEIELNL.

p<0. 01
(U/m 1)
15 0 0

: 4
- .
v 100 0+
N °
:.

°
£ :
a ° ®
® 500+
’ §

l} .
0

Normal HP
control
(n=11) (n=11)

Fig.10 The serum sIL-2R levels of patients with
hypersensitivity pneumonitis and nor-
mal nonsmoking controls. HP : hyper-
sensitivity pneumonitis.

9. Fiit¥eE & BAL M hMba S
1) BAL #$ Y >/ <k

e N K T A — 2 — ¥ BAL #iH 1) »ov
RNEB E DBEEZREI L 220 ) > BRkEER)
AaDO; ¢ DI EFENENER (r=0.45. p<
0.05) %, PaCO, t DRlic HEN AN (r=—
0.51. p<0.01) #8&H7=%%, Pa0, X nHETIZ
—ENEZ5H T, %DLco & NRICITAD
B bz (Fig. 13A). %TLC & HfEiz
BEZNENMEE (r=-0.89, p<0.01) %
#, %VC Lt oRMIizADHEMY, 18T O
CBENENMMGEb N0, Vi/HT & T
F—%ENBE % @B b - 7z (Fig. 13B). — 7,
) ¥ SEREBBEIC DV T ORR T, BilgEEE <
TA—I— DRI EEOREELBD U -T2,
2) BAL ek

R#ic BAL MR D THigEE L 0
BE CRES AT - 72, IFhERER Y 1R 0
MICiZABNANHER (r=—-0.64, p<0.01)
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2372, —F, $TLC Lt DMICIZEENIED
#8E8 (r=0.69, p<0.05,) 2@ 5L L) e
RUEFEIZOWTORKE L B Emb»H - 72,

Pa0, ®V,s/HT & OBLETI, 7Bk
EES IR T3 2 M btz (Fig. 14A,

B). iFHEREBEEIC DV TT - 2 RN Tid,
WEREERIC IRELORICERENANHE
(r==0.56, p<0.01) %72 p%, Rtk
BT A—F— L DRICIZEBENREZEDH L
RO A

1 S

BRI X, FICHEBERNRAL > T
EREINIBFBEMAEE - lBRETH 5.
Campbellic k N9 BRIDEEIBEI N, %
D% BERY L EEHER L L TOREVH ),
Pepys? i2 & & TLBEHARNIERA S & AFEHTT LV
¥F—EBELTRHEINL., A TIIEEER
PURIC & 2 bR B &3z, 1970F40& Y
BRARIC & & 17 W B BGE I IR R A S 5 BIHR
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Clinicopathological studies on hypersensitivity pneumonitis :
Cellular kinetics in bronchoalveolar lavage (BAL) fluid of the
patients with hypersensitivity pneumonitis
Kazuhiro KajiMoro
Second Department of Internal Medicine,

Okayama University Medical School,

Okayama 700, Japan
(Director : Prof. I. Kimura)

The cellular components of bronchoalveolar lavage (BAL) fluids from 26 patients with
hypersensitivity pneumonitis were analyzed with regard to the period of antigen exposure
before BAL procedure. In the early phase of antigen exposure BAL fluids contained increased
neutrophils as well as lymphocytes while a low percentage of neutrophils and a prominent
increase of lymphocytes were observed in chronic antigen exposure. Furthermore, the in-
creased neutrophils decreased rapidly after cessation of antigen exposure while lymphocytes
decreased gradually. In the BAL fluids of patients with summer-type hypersensitivity
pneumonitis, CD4* percentages and CD4/CD8 ratios were significantly decreased, but CD8*
percentages significantly increased during antigen exposure compared with that in healthy
controls. However, the actual CD4* cell counts in BAL fluids significantly increased while
CD4+ percentage decreased. Thus, CD4* as well as CD8" may play important roles in the
pathogenesis of hypersensitivity pneumonitis.

Soluble IL-2 receptor (sIL-2R) levels in BAL fluids and serum obtained from patients with
hypersensitivity pneumonitis, especially serum sIL-2R during the active phase, were signifi-
cantly higher than those of normal controls, indicating that the elevated sIL-2R level reflect-
ed a highly activated immune response. In relation to pulmonary function, the lymphocyte
percentage showed a significant inverse correlation with %TLC and PaCO,, while neutrophil
percentage showed significant correlation with % TLC and inverse correlation with FEV,,%.

These results suggest that neutrophilia in BAL fluids affects bronchobronchiolar disorders
during the early phase, and lymphocytosis in BAL fluids regulates organic changes of the lung

in hypersensitivity pneumonitis.



