O F AR BUT 31T 2 5VE S Al B e M kg a0
1CBH9 A FREY

KRBT R
BN B M

= V. » i

U AMMERIE, “RIEXER _EmhEIicn
RESEIrNICEFRELET LR LEH
INEHDTD B, fiE, Mo, i
iZxtd 3@ Om Lic o, 18R
B (chronic obstructive pulmonary disease:
COPD) & & dic, MEFRKBICBTA2EHEEKR
MESTEZE5LoNDODOHIERTHS, OF
AT E DO WL Db RFEEY, B i
%2, BHENY Y LAY LS, WEPEO
BEE & bIT, REFNBFICIIRIETD S
CEBPESHICENT VS, T, KWHIZRH
TH 50, FIEOREBABICHERIGOESE U
TVAET EDEATRBINTNAER vz
A V=Y, BREMEERZL BERERE
PR, v &<, L L, ThoDR/E
BOFERANIEF OMIICH Tz » TORES & 18
> TWe T &id, WEFERDETDH %7 »
S DR B OEEAT VBRI AR D 5 03
RIEXHWIERICEORIBE OG-l &
Th b, WA DOEFDERICE > TR, £
& UTEARE, KIS EERNc28HD
L~V T O RGHT R © OIS 8 2 RiE
BLEINTODONEETH 5,

TEDGER 774 N—2a—F OFEHO
#25c £, Reynolds (1974)® S it & » T
BE 2% X N 72 KEXIEEgEl® (Bronchoalveolar
lavage: BAL) {3, U AMMERDIE S
AL TH RS X © Offaksr, wHEK
SORIEAEE LIcbDTH S, BAL (3,

FHOBES, BEMIKENLTHET ENG,
RN, WA OEY, WHEDOFMEED
HEIT, ¥arada rF—Ix (Sar), ERUEEE
iz (idiopathic interstitial preumonia: IIP-
idiopathic pulmonary fibrosis: IPF.cryptoge-
nic fibrosing alveolitis: CFA) Zduivic, U5
{EERLD2HD, KXo NIH, {L.o INSERM,
F D Brompton JFPED A VoN—it X ->T, B
ZLOBMEDBTONTRTN S,

®x b, BRASAELIEK, Sar, [IP 82 F L L
TUOEAMMEEEZGRE LT 2, WELE
HOM, HRIKEEEOBEE®EEZFEIHL XD &
S AEL SO BAL 247 - TH,

AFRICTBNTIE, Fx D BAL r REMRIET
2 EEREANE LT U ABEMEEZ DL,
BAL et REST > 615 o 1ve, KB
PRI DN THENRB EEbiT, W DHhDERE
ICDWVTE, WHE, AR E, BAL iR &
DHE, BFAETRADT, FOREOIE
DNTHRET b0

xR - Hik

SREEF : A RFEMER L B FEAT I BN L
ICBWT, MERISAME X Y S7THEDHICHK2004]ic
xf U BAL ZHfT L/, 2o BAL JEFO
2L, BHSEETHY, B oITEEA O,
27 a4 N, SEMER, EsRshOiE
B, WEHRIEEE D JIER, ZBA LD
AMERGIE BEERI ZHET R & Ui,

MEADONERIT, U AWMERESH, 55
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Sar 3641, ¥~V 20 (Be fili) 5 41, @i
filgz¢ (HP) 6 4, IIP 164, BEHRHEME
PEfi &2 (interstitial pneumonitis with collagen
vascular disease: CVD) 7 #j, £#iXIfHis¢ (Au
R) 4 B, BEIAE 4 B, fili i B BR Py 3 fE A (HX)
2B, IrERBRI SR E (PIE) 2 M CTdh - 7o,
U ABNMREX %24t COPD 104)ic>
WTHRESEST - 7o Hilijeg (coin lesion) e
Wi 8 B, MipmRMIEE 2§, KERAEOKE
RERZLUEIZHINITH, OFTH Z s AE
BlE Ui,

BAL: 4% ¥4 > KET i Olym-
pus BF4B, §&X%X 7 s 14 /N—2xa—7 (%4
mm) %, GHEFCRBAFXOE~H 4 XK
FICREA L, BEAEFRAKIK 200 ml 2 50ml
SO 4N AP EAERI U, BAL % (bron-
choalveolar lavage fluid: BALF) %#H7/z,
BALF 3, BEHV—¥icTHE HEkEE
BE Uk, S0ml 75 X F v 7 REBRE
(Falcon 2070) ¢4 Uiz,

BAL #ifaco BN, MEMOEE : BALF %
250X g, 104rfiE= ek U, k&% BAL g & L
THEUY Ufco #afkkcE%. (Eagle’s MEM % 72
12 VEEEER) 1T, X 5iC2 BRI, &k
Ik AT AT, 5~20ml O—EREICH
B SEk, BFEK O—% % F&E&OD trypan
blue #KELEL, MERETERICT, MEOEE
HOFEH EHRBOREEEZTT - 7. MRARFE
EICOBLLETH - T,

BALF [EIX# =[E{X BALF & /7 A4 FHH)
friEykE =< 100(%)

BAL [EIN#MEE =BAL H#IFEFZHR O
MR EE XK E (X107

BALF ffeiEE =BAL EAAHHIE3[BIX
BALF & (x105/ml)

ZEH U, BEZEE Ui,

BALF thofiREDoZL 0iEE &S LT,
BALF B[N (%), BAL REIAHHIEE (X107),
BALF ffeiERE (X105/ml) 23280 50 % %3,
BIZ#EE, Bo2&BE HEHEICZ LV
», BAL WEfTRO#EFHEOREL S it
BALF filRREZRHWS & & L,

A58 « 3LUKIIMEHCE £R16% H1, 25

BAL #RBEFROER - 6, MEIEOH
ti ¢ BAL e 2 ~4 X10* % & & B
Z, 200Xg, 1543f, cytocentrifuge (TOMY-
SEIKO) ZH\\T&Eih, 7L/¥5 — b icftE
X4, EHREEL, BAL HEFEEAREER L7,
Mey-Giemsa ZufaZfTU, #1, 0004 OHkE %2
#BELUT, #MiEsEEHED U,

HEETEARUARTE © kAR, P LSD TR L,
HBHOBEZORER, Welch oEs:HW»
fT-7

K, EiR

1. st@&o BAL F/E (Tab. 1, Fig. 1),

WHEBL7TH > BALF [EREi3, #55%,
1L OX107#HRit: @ BAL MM H1E S i,
BALF #laRs 125¢8 1. 2X105/ml ©& - 72,
BAL fifeo RK#EpiRr~rs a7 7»—Y (Mé) T
HO (94.1+4.4%), LoD Y vk (Lym.
5.7+4.4%) %24 A Tz, IFHHER (Ntr.) EiF
BEER (Eos.) @3S0, B0 CTK
PETH -7,

FEICK D BAL FrROZE : 174)ch, S9i% 2L
TR OH, 60l L3I 8B TH » /oo HBEIZHT

9 | BALF recovery , M¢ Ntr
| 86+1440x+14 92+5 96+3 | 09%030.1x01 N
100 P 005 ey ‘?' 100 %
[ ]
o
o]
(1 J
[e)
[e]
[o]
b ce
501 o o 50
°
[]
L]
0 A —eedbesc|
BAL cellX10¥ml| Lym Eos 0
5112+0811£10| 75 4x3 | 01%02 o0xp |100%
L ]
251 . 50
*
[}
L]
o L]
0 @ ‘.> @ Ja Py oI 0
~59 60~ ~59 60~ ~59 60~
Ages
O ¢ Non-smoker ® : Smoker
Figure 1. Cellular compositions of bornchalveolar

lavage in control group.
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Table 1. Cellular compositions of bronchoalveolar lavage in diffuse interstital lung diseases and controls.
_ Number of cells ”BAL cell composition (?/0’) B -
in BALF (X10°/ml) Macrophages Lymphocytes Newtrophils  Eosinophils
Control group 17 1.1940. 87 94.1+4.4 5.7+4.4 0.1+0.2 0.1+0.2
Smoker 11 1.394+0. 97 95.04+3.8 4.943.8 0.1+0.1 0+0
Non-smoker 6 0.8140.54 92.3+£5.4 7.2+5.6 0.2+0.3 0.2+0.3
Under 59 year old 9 1.22+0. 80 92.4+4.7 7.3+4.9 0.9+0.3 0.14:0.2
Over 60 year old 8 1.14+1.00 96.0+3.4 4.0+0.1 0.1+0.1 040
Sarcoidosis 36 2.06+1.16 56.1422.1 43.4+22.0 0.4+0.5 0.140,2
BHL 22 2.0541.09 57.7+19.9 41.7+19. 8 0.4+40.5 0.1+0.2
BHL +mottling 6 2.09+1.30 48.84+24.7 51.4+24.6 0.14+0.3 0.1+0.1
Mottling 8 2.06+£1.37 57.4+27.8 42.1+27.5 0.5+£0.5 0.1+£0.1
Chronic berylliosis 5 2.31+1.78 66.3+28. 8 33.7+28.5 0.2+0.2 0.1+0.1
Hypersensitivity 6 8.80+5.35 15.7+23.0 81.8+22.1 0.7£1.2 1.3+1.1
__pneumonitis - . ] S o
Idiopathic interstitial 16 1.4140. 96 82.04+21.5 8.8+15.9 5.9+8.3 3.0+4.5
pheumonia
Interstitial pneumonitis 7 2.814+2,65 59.8+31.2 36.1429.5 2.54+2.9 1.44+1.7
with collagen vascular
disease
Gold therapy induced 4 1.60+1.11 61.4+418.8 23.9410.6 12.9+18.3 1.8+2.4
pneumonitis ) e
Silicosis 4 2.93+2.13 74.7+6.7 22.1+5.7 3.1+2.6 0.2+0.3
Histiocytosis X 2 1.91+0. 28 21.1+0.5 7.9+7.5 5.0£6.3 66.0+14.1
Pulmonary infiltration 2  15,40+1.56 3.842.8 1.140.4 0.24+0.2 94.8+2.0
with eosinophilia 7 - N - o -
Chronic obstructive 1 4 6449 79 70.2425.4  13,849.8  14.1420.2  1.8+3.5

pulmonary disease

Zickk U BAL YRS HEICEL GI9%LLT
BE 1 66. 14+ 13. 5% %1605 2L L BE ¢ 39. 6+ 14. 195,

p <0.005), BAL [aaMa%r (X100 &%
EICEM GILLFREL 564 0. 88546015 2L -7
0.96+0.89) TH»7c, L L BALF jfuis
B (X10%/ml) icB8WTiE, ZRBFDSNIEH,
o7, FIHIRAE ICENTHEEOHRIZE
» oI T,

BEOEEIC LS BAL FrEO=E : 17#H 6
BUIIFEIEZ TH O, 1B DSEEEE TH - 72,
WL LT DRERE R T pack year E¥546.5(5~
80) TH-7c, WEZIIIERMEF ICHLT,
BALF [N ASE < (BRI 48 5+19. 8%
X IR 6. 5+ 13. 4%), BALF s
(x105/ml) H3Euy (LA L. 39+ 0. 97 %Ik
HEERF0.81+£0.54) fHASA SNy, FEED
R TR -7, T/ BAL MRS EIC I WD
Thd, Mé pghn L (SLEEEES. 0£3. 8%t

JFERMEE 2. 3£5.4%), Lym% b (82
FEE A O+ 3. 8% X IERLITE #E7. 2+£5. 6%) 1
MARA LN/, ZIFETIEIEL, Ntr, Eos
EHMBTERAD SN b7,

B O BAL frR~0D#E% 3, BAL 0#EA
IN/BELS, BEEERFFFEDOVD EOTH
D, ZLOWEBTONT X, Thdicid
U7 R, WS Tl IR Ic i LG,
BALF ENR&ELME L, BAL [EIAHIEE L
<, BALF MifgiRESHEML TE D, Mé% i3

&<, Lym% BEWZ ETHDL, Ntr i
LTid, BEENIZWV EW D Reynolds®,

Daniele!®, Arnoux!?, {ER1® 5 i L, B
FER THEN LTS EWS Weinberger!'®,
Haslam!¥, Reynolds'® & 0#4%534% 3, BALF
EXEDEA, BALF MSEEDHEMN, Mé %
DM, Lym%Z OEADICEL TR, &R O
ReMKkOMEITHD, Nud F#HEmLEnE
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WOFHEIC—H LT, #EHREICHONIE
MREAERYT 5 &, Nurd #inZED7c Rey-
nolds (1979)'® m#R+5 i3 light smoker 10. 9+
1.1 pack year, heavy smoker 54. 5+ 8. 4 pack
year TH v, Nup OFEZ IS r kT 5
Reynolds (1974) @34 i1t 3546 pack year
TH-Too Fio, BROMBEER T, 42.1
+14.9 pack year ThH b, Tk DYy 46.5
pack year &, WFNEEZAHASLNIR, Nirgs
BT 2T ROMED, KREOGRER OB
fE, WHERROZICK D VI ARERED N E
EZoNBD, FHIISEROBRFSRETDH 5,

Lo K5, HBIEFIT, Fhp, BEREO
fiffic k0, BALF [0, Mé OpmE?s &
ICET OZNBB® Sfcds, BALF fSRE,
BAL #ifsrmicid HEDOEZED SN LD -
72DTC, ITPZ—F L THBEE LTHN A C
EE U7

II. RBU X AMMEEBD BAL FrR (Tabll,
Fig.2),

1. #iaAf4 k=22

Sar (34 5P DR FRMIE P 3 fE R AL R &
FHETREETH A% 03, KEGBlIicEIF S
BAL i Ro## & Uik, BALF HiflR@Eo
#¥in (p<0.01), & Lym% o 15 (p <0.001),
RIS Mé% DK (p<0.001) frATH -
720 Nu%, Eos% 1%, TEEDHMAIAD
HTH -7,

Sar JEHlIC BT, BAL FiR, HicAfED
W Ths LymPp #indk, BEOFH, X
WA, FIFK Y BAL ¥ co#R, IL#F angio-
tensin-converting enzyme (ACE) f &ic, B4
HDIH B DE LI DO TR ZETT - 72,

0 Lym% 13, 298 Dl F 43.7+23.6%

Cog)), 30~49gz41. 7+21. 8% (104, 50
Pl b44.4421.3% (641) ThHb, MHEDLEK
T 708, BEREZZERD OIS, -/ (Fig.
4-A),

XA WX &R Ak, BHL (stage I)
22 ], BHL+mottling (stage II) 6 4,
Mottling (stage III) 8 B TdH - 7chs, KED

U AMNIIREIC B 1 B KE I favE ik sk s ic B9 % fad

Lym% i3, BHL #41.7419.8%, BHL+
mottling # 51. 4+24.6%, Mottling #f 42.1
+27.5% THO HED EZRZEBD OIS
(Fig. 4-B), %7:, BALF s, N,
Fos% i b 2137 <, WA 59, BAL i
RIZIZFIZFA—T®H - 7z (Tab. 1),

Reynolds'® {3, Lym% iCtE\ T, stage II
44%> stage 1 22%5 LB RHRZEGIDSGMETH 5
EHE LT3, Weinberger'™® (3 stage 11, 111
>stage O, I © Lym% W& WEINTH 555
FETRE»->ELTNWS, F7z Roth'® |3,
94# D Sar T BT, stage I, II @ early
Sar. & stage I1I @ advanced Sar ZH#i9 %
&, AIEZH‘EICL T Lym% 255 £ (early
Sar 34+20%> advanced Sar 22+ 15%), Ntr%
i& advanced Sar T (early Sar 1+2% <
advanced Sar 8+12%) FiRAHED T3, T
7z Niaubet!”, Amouroux!'®, & |Istage Tk 5
Lym% @#FEDLNLE LT EREL T
5o

Sar BT, I OMlEFEE~D Lym
iz =alveolitis @ FEHEMEEHE INLbLDIC
18- TETH D2, BAL I3RS IR O I
Ti373 < alveolitis Z LML TWHWBEE WD
Crystal®® 5 0% 53 0iE, Lym% i3 Sar
OIEEEIC K D HEIRH > TH, XEHREICK
HEBFELETNODEZEZTFELRNEE
ZHNB,

WL 0 BAL £ coMi : Lym% 3, #
JEFE AR 6 4 HLIA38. 4422 1% (22¢1), 7
b A~ 2 4ER0%60. 3+13.7% (44, 248U
E52.14£22.9% (TH) &, FEED 67 AL
WOIERT, 7 7 A~ 2 FDREFICH U TR
ThHo1z (p<0.02), UL, EFDKIBSDS,
REZHR OB XREE ICTR R INIEH]
T, REREHIAZHEICEIRELENCEBHD,
CORBEICDNTIR, 4BROBRIEPBETSH S
sEZLoh5 (Fig. 4-C),

iy ACE [ : 19744 Lieberman (1974)2?
DFELE, Sar OZWdH 2 WBEHEDOHE N
BIEEE LTRSS LT 2 1l ACE A&
BAL @ Lym% & DBE#EOEMICD AL
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%| BALF recovery Mo Ntr.
100 . * 100%
° * [ ]
o ; ? L .
3 ; . b4 oo o *
H H °
£l | & |.
50 P ! . t 50
. o . . . .
[ ] L ] ‘ o
. b hd . .
; roc, :
[
0 —1-;_9—‘0
BAL cell X10%/ml Lym Eos.
10 1 . i 100%
H
L] * °
L]
: ’ [ [ ]
: ]
51 & . 50
Fleeo )8 :
[ J b [
Flho: d.0
L 4 ° g 2 ° L H
? ° ° & bt : d
0 b o w
Sar IIP CVD Au Sar IIP CVD Au Sar IIP CVD Au

Figure 3. Comparisons of cellular components of bronchoalveolar lavege for sarcoidosis,

idiopathic interstitial pneumonia, interstitial pneumonitis associated with collagen
vascular disease, and gold therapy induced pneumonitis.

7zo Lym% 2, ACE44U DI F 45. 8+ 26. 69

(1041), 45~53U 42. 8+24. 3% (104)), 54U
Pk 43.0+£18.9% (1641) THbv, KEDH
ICEIIRBD SN Is - 7o (Fig. 4-D),

m# ACE fE& BAL o Lym & BdEiic
DUTIE, Arnoux!? (3, BALF Lym/ml &
ACE BT 2HAERED 3 EHE LT3
73, Beaumont??, Schoenberger? 53, Lym
% & ACE BB ERBED oS- LTH
b, BxOFRLEKTH - 72,

2. WBMENU UYL

B~y Y v Afiliig, BN Y v LADERA
CE>TETEZHvaf F—IU 2 RAKEOHE -
HAREANFEERER Tdh 3% 835, 54120 o
BAL &b, Lym% o (p<0.05) &4
XFHI Mo Dl (p <0.05) 2538 5 1 Sar & #
PLLTWiz, chit, Epstein?® o Be Jilid 1
Plicsd 5 BAL Frl (Lym 75%, Mé 25%)
ERBRDFRE TS - 7z (Tab 1, Fig 2),

3. B AR

WAL, AERBEOBAIC X > TE
FTEYIAL F=T R, B~ ) v LfiilFE
RO LR MR FEREREEHR ET LK
BThs, RrAOBI L6 HD5HIZ, Wb
WAEM HP® <Tho, 1Hh4 v affizmy
BITH - 7o

HP 1B Tid, BALF #ilRBEED EH (p
<0.005) &, Lym% o#§hn (p <0.001), FHsxt
3 Mé% Db (p<0.001) pBFS HTH -
7o Eos% &ML T (p<0.02),

Reynolds?”, Weinberger'®, 53
HP (¢4 3 BAL [EUU&MIESE, Lym% (70
%) O¥EMEHRE LT, Lym% #ino#EeE
ICE3H 505, Molina?® 211 HP 1317
LEBROFAZED T 5, ERP DL IR
2 DR EBRDENVETH > £7 Eos D
BB LT, Danel® 2 x LREEOHER
ZWmELTH S,

chronic
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Figure 4. Comparisons of lymphocyte percentages of bronchoalveolar lavage cells in groups

of patients with sarcoidosis.

4. fSRMEEEMEMRX

e VRV M2 02, seE & 5 PRI IR
HATIERE L, WEOFELMEEEICS D
Ut AMICE SRS, HfakEo L
NELHETHERTH 5, A, Irh, FHIC
i3 BALF mhic&fEH bk miEE Ic iEA &
N3 &, mE s a7y vIMiE, Mo immune

complex DIEFE, MlEBEICHIFE 7 a7 ) v P
RO INZEF N Z2 XD, FASh
DHRERIG, EICHB T LVE—BZDKE
HBICES LTS & &EBRBE N TERTH
54,30,300

& kst U7z 1IP 164 oBE KT H & BAL
g Table 2 (TRT &80 Th b, BAL



Table 2. Clinical features and bronchoalveolar lavege cell compositions for cases of idiopathic interstitial pneumonia, interstitial

pneumonitis associated with collagen vascular disease, and gold therapy induced pneumonitis.

a5 Dt kg PP BB K8t B 0G0 o % il e 09
ge M¢ Lym. Ntr. Eos.
1P Ms. Tm + i - I 28 100/69 70,2 0. 80 93.1 6.7 0 0.2
LY. 3 ly3m  Ex i + I 9 102/81  86.6 1.58 82.5 11.2 6.0 0
1s. M oylom 4 1 + 0  ND 9880  78.4 3.00  92.8 3.5 0.7 3.0
. Moy Ex. I + i 62 57/8¢ 5.7  0.13 539 130 227  1L0
SH. 0 lyom  + 0 - i 92 79/77  92.5 2,07 97.7 1.3 0.6 0.4
GK. 4 2m  + i -~ i 8  64/87  82.3 1.08 96. 2 1.4 1.6 0.8
SK. M 3 + 0 = i 8 100/69 70,2 0,80  93.1 6.7 0 0.2
zs. N Tm o+ i + i 38 6884  76.1 L7131 3.2 0.9 2.8
PK. o 2 + i + i 112 8796  78.2 2,42 2.9  67.0 2.4 9.1
T.S. 6Fz % 3m  — i - il 35 5163  94.0 0.85 79.5 9.8 9.0 1.4
MK M o1y + i + i 12 5874  87.8 0,91 54,0 3.8 07,7 14,5
NM. &y - m + m 38 70/94  66.8 0.41 83.9 3.7 9.2 0
ST. M lysm Ex W + il 14 5982 66.2 0.72 94.2 3.1 1.3 1.4
HW. X gy Ex. N n m 5 4887  68.1 3.64 82.8 7.2 8.6 1.4
Ko M 1 + v + i 87 66/80 ghﬁ .01 93.0 2.9 2.9 1.2
n=16 mean+S.D 1.414+0.96 82.0+£21.5 8.8+15.9 5,9+8.3 3.0:1:4.T
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Figure 5. Clinical features and cellular compositions of bronchoalveolar lavege in two cases

of pulmonary infiltration with eosinophilia.
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STUDY OF CELLULAR COMPONENTS OF BRONCHOALVEOLAR
LAVAGE FLUID FROM PATIENTS WITH VARIOUS DIFFUSE
INTERSTITIAL LUNG DISEASES.

Cellular components of bronchoalveolar lavage fluid (BALF) recovered by fiberoptic
bronchosopy were examined in 82 patients with diffuse interstitial lung diseases sarcoidosis (Sar),
chronic berylliosis (Be), hypersensitivity pneumonitis (HP), idiopathic interstitial pneumonitis
(ITP), interstitial pneumonitis associated with collagen vascular disease (CVD), gold therapy
induced pneumonitis (Au), silicosis (Si), histiocytosis X(HX), and pulmonary infiltration with
eosinophilia (PIE), and in 10 patients with chronic obstructive pulmonary diseas (COPD) and 17
control subjects.

Cells recovered in BALF (105/ml) were greater than those for the control group in certain
diffuse interstitial lung diseases: Sar, HP, HX, PIE.

Changes in cellular composition were also observed in diffuse interstitial lung diseases. They
are categorized into four groups,

1) those with an increase in lymphocyte percentage: Sar, Be, HP.

2) those with an increase in lymphocyte percentage and in some cases associated with
increased percentage of neutrophils and eosinophils: Au.

3) those with an increase in neutrophil and eosinophil percentages, and in some cases associat-
ed with increased percentage of lymphocytes: IIP, CVD, Si.

4) those with an increase in eosinophil percentages: HX, PIE.

Increases in cells recovered from BALF and changes in cellular composition may reflect
ongoing local immuno-pathological processes in diffuse interstitial lung diseases.

Relationships of these findings in cellular components of BALF to evaluation of disease
activity, prognosis, and approach to immuno-pathology of diffuse interstitial lung diseases should
be further investigated.



