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Table 1. Cases with bronchial asthma performed bronchoalveolar lavage

Eosinophilia

Case Boeof| Past Family Skin 1gE EOSinoohial Asthe fop g Srorgig] o Newtro| | [ FEVie Veo % Ve Vas % Vs Vsg
o, ame Age Sex o Lictory istory test  (uim "{"‘n*g“ "‘l'e‘r‘“ 'x;': bistory theraoy| O kil R.'; BRVC 0 e (Vsec) /vzs
1 SN.5 M 51— + 589 9 + +| A - + | — — | N[ 832 679 159 331 064 333 248
2MT. 29 F 17|+ + 2/9 900 + + | A - + [— — | N|119.1 750 254 545 085 326 3.97
3 NK. 67 M 56| — — 0/9 360 + —|NA|[ — + | — — | N[ 760 470 040 89 025 169 160
4 AT 4 F 30{~ -— 0/9 B - —|NA| - — |1+ — [N | 760 380 040 97 015 72 270
5 AM. 51 M 43| — + 1/9 2800 + + | A |2x8 — | — — [N [1270 540 130 248 060 263 235
6 HK. 49 F 49|~ — 0/9 360 - - INA| — + /- +|N|— — — — — — -
TO0K 32 M 29|+ + 0/9 5% + + | A - + | — — | N |30 550 1.43 249 061 20.1 260
8 AS. 35 F 30— + 2/9 1400 — + | A - — | — -—|NI| 50 760 140 319 045 185 315
90T.60 F 55— — 0/9 8§20 — <+ |NA| - + |- -INN}j— — - - - - -
10 0T. 58 M 53| + + Cal/9 6 + + | A |Ixé0 — | — — [N |80 5.0 070 149 025 13.7 3.25
11 KM 43 M S|-—- - 2/9 29 - + - +!/- -]yl - - -"-"- - -
12 KK. 62 M 62|+ + 0/9 800 + + | A - - | -+ |N|700 480 055 115 020 114 280
13 NK. 58 M 58| — — 0/9 8 + — |NA|IX8 — | — —|N/{59.0 620 080 19.2 030 167 3.05
14 0T. 52 F 4| - — 2/9 90 + + | A - + | — —|N| 740 670 120 298 1.00 350 1.25
15 MT. 57 M 56|+ + 0/9 1150 + + | A - -]l1- -INN] - - - - - - =
16 MN. 38 M 34| - —- 1/9 — + +| A - — | — — | Nl[1225 490 157 285 063 224 250
17 YK. 31 M 30|+ — 2/9 720 + + | A |J1xl0 — | — + [ Ni| 885 71.7 243 416 074 238 3.28
18 YT. 61 F 49|+ + 1/9 1100 + + | A - + (= =] 1 N6l 61.0 116 317 032 180 3.36
19 MT. 67 F 85(— + 1/9 50 + + | A - + |1+ — [ Ni| 660 661 070 21.0 025 207 285
20 OK. 43 M 30—~ — 0/9 1800 — — |NA|I1x30 + |+ — |[Nr|1140 390 083 152 030 111 255
21 NK. 57 M 56|+ + 1/9 350 — + | A - - 1= +|[Ni| 610 490 074 143 021 100 350
22 8J 30 M 25— - 0/9 20 — +|NA[IXI0 = [— =} I 91.2 67.0 215 382 0.65 21.6 335
23 SM. 656 F 60{ — + 4/9 420 + + | A - — |+ —|N| 80 680 120 355 030 235 405
24 TK. 61 M 45— — 0/9 360 — + | NA(I/2x5 + | — -— ] | | 950 660 215 429 032 149 6.15
25 MK. 35 M 31| — ~ 0/9 580 — + |NA| — + | — — ]| 1] 70 5.0 090 167 030 109 305
26 HS. 34 M 17— + 1/9 YWgeo + +| A J1/2x0 + | — + | 1|97 397 062 107 021 70 285
27 Kl 66 F 88| — —cCat/9 5§10 — — {NA|{| — + |~ +] 1|80 10 135 380 035 260 3.86
28 MT. 62 M 55|~ — 0/9 300 — —|NA{| — + | - 580 440 035 78 015 94 233
29 TS 57 M 49— — 0/9 2300 — —|NA| - + | — —| 1| 520 470 040 83 0.0 53 405
30 HK. 56 F 53] — — 0/9 130 — + |NA| — = | = —=111]4.0 630 040 109 020 124 205
31vs. 60 M 51— — 2/9 1000 -~ —(NA|[ — - |- =11 660 630 032 72 011 68 034
32 AT. 61 M 50— — 1/9 210 + + [NA|I/2x36 + | — — | NI| 68.0 540 065 135 015 9.2 435
33 1§ 58 F 48| — + 1/9 19 — - [NA| - - [ —= —|N| 920 50 075 196 025 153 3.0
34 KH. 67 M 30— — 0/9 430 + -~ |NA| — - |- = _ = = = = = -
3% IM3TM 5)]— + 49 1100 — +]| A| - — |3+ -+ |N| 530 560 081 151 030 1.1 267
360K 18F 8+ — 69 338 + +|A - + | - — | NI |1350 69.0 245 508 1.35 446 185
37 MH, 70 M 60— + 079 150 — + x40 - | - 841 487 034 79 011 85 3.09
38 SY.60M 54— — 2/9 14 - —-|INA| - - — | NI| 910 530 075 160 025 152 3.05
39 MK. 53 M 62| - — 2/9 128 - + 20x10 — | — 9100 1050 540 126 252 055 261 218
40 SH 38 M 37| — + 1/9 151 -~ + - + |- - 640 300 060 108 015 54 205
Ca : Candida A Atopic type, NA: Non-atopic tvpe. |:intractable, NI:Non-intractable
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Bronchofiberscope
{Olympus BF-IT}
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Instill Sterile Saline
(3x50ml aliquots)

_1$uction

Lavage Fluid

Measure volume

Strained through stainless steel mesh
to remove mucus

Centrifuged (250 xg, 10 min.}

[ ¥
Supernate Cell pellet
Add 3ml saline
Centrifuged (250xg. 10min)
Supernate Cell pellet

Total Cell Count

Differentiat Cell Count
(May-Giemsa stain)

Fig. 1. Method of bronchoalveolar lavage (BAL)
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ENTFNBHELZ., 4% FH AL THIE,
BE [REBLUREXICNLEREREELTY
728, fFX7 7 4,8—Z3—7 (Olympus
BF-1T) # 5 ENEBAEX B4 5 i
B5 v nhic wedge L, STCHEREEA
A% 1 Eic50me, EFFICTHTFOLNEA
L, ##EIC 2 ~ 3 EERHER S &2, WEI
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Lofz, ZOBREZENELTCIEITEY, &
FH#9150mb ) B GIEKIC THEH % IT% - 72,
BEE S5 ~109RcCRET L (H1).
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BRI ) bizcEER L 72,

F£21H HRSE

B L 72 #e ik & FIFRT710., 5004, 2504 9 3
J§ ) stainless steel mesh (7 AB/EFTSY) T
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VW4T, 250G TI00EEE L, kiEe EEica
BEL7:, ELIHFRALZBEREONELLI3InL
DEBEEKTERY, ThEEEoREICmZ
U 4°C, 250G T104BLEE L, #90. 5me D ILiE
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2, BEAW®D BY &%\ B0 RIENEY -
B 1 fE v L 3MEERIRL, IRERA
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%, hematoxylin-eosin #ef5, Azan-Mallory 4
#,. Elastica van Gieson %382 L CHE
BB,

SEXBOBSRIUL, RUCEAERED
CERMFR2BALTERT B -2, R
BEIMEOEM AL, Bl B9 H 5 (1 B10
ADE, BI & Bl oA K ORBAEX
BEALEE 1@ L 2 @KL, MEGHE
L EIEIC I L 72 4 &, hematoxylin-eosin 4
BRIIEFZLTBELR., IS5 DREIEE
& L¢,BAL /ifT#% 1 ~ 2 BRI ITL » 72,

B4TH HEFERRE

Fifi B 0 B S SRR DT, BRRRIL SR,

A B 3 macrophage R IFEEERE NI, M L
EMBNOEANHE, BROIEENEE, [
ADBHEERCITERREHNREE, #HREXAR
ANNDEZERIBENRE L LIC DOV TRERL 72,

R AELHEICOWTIR, HHlED SE,
HEBERE, HETAOMIBRE, ETOLE
WisEl%R, HEBREOREL CICOWTRE 21T

Photo 1. Cells obtained from BAL fluid of a healthy subjeét.
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To7z (&4 ),

ESIH ERAXE

house dust, ragweed, Candida, Zif, X,
Alternaria, Aspergillus, Cladosporium ({1 k,
BEERIHEH), Broncasma (ZF{LEME
FE) m9fEEAT LAY X AL, B
BRI ENRIGE BEL

261 MmiEIgEE

radioimmunosorbent test (RIST) (Phar-
macia Fine Chemicals ) | CHIFEL 7.

F7IH R E

Autospirometer AS-4500 (Minato Medical
Science Co., Ltd. 8) 2 TfT% » 72, REIZE
B & U CIEFMEnE &2 0r, BAL MATHT 1 A AL
MIcAT% » 72, REEEB & L T, FVC, FE
Vio%, Vso, Vos DA TEE 2BA TIT o 12,
w3, £4, FRICL2EE LTS, FE
Vie BUNOHBIEERIZ, BEBRBREES
MEBEMRESNEET 2 TRED 2 AT,
FRfEc T 5% TERb L.

Four alveolar macro-

phages and two lymphocytes can be observed. (May-Giemsa stain, x 1000

photomicrography)
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Table 2. Bronchoalveolar lavage findings of 13 healthy subjects

% Volume  Total cell Cell count Differential cell count (%)
recovered count recovered  per ml . .
no. X108 X108 Macrophage Lymphocyte Neutrophil Eosinophil Basophil
Non-smoker 6 [58.2*+14.6 7.20% 4.10 0.075+0.028 { 84.7+6.7 15.2+6.7 08+06 0303 0
Smoker 7 |65.0+10.3 22.91+17.22 0.181+0.125| 93.8+33 5.1*+35 0.6+05 0.5*03 0
Total | S o|F195124 15651489 01200080 | 805268 9772 07205 04203 O

Table 3. Bronchoalveolar lavage findings of 40 cases with bronchial asthma

Case % Volume  10ta cell  Cell count Differential Cell Count (%)
ro. NAMe RSB |\ ouereq OISR UL | rotace Lymphooyte Neutroptl  Eosngghl Basoohi
T SN 56| HB 180 0072 | 35 215 28 40 0
2 MT 23| 100 045 0030 | 87 210 55 118 0
3 NK 67| 200 120 0060 | 220 40 10 460 0
4 AT 44| S50 2130 0387 | s55 260 80 80 05
5 AM. 51] 100 56 053 | 37 23 53 887 0
6 HK. 49] 200 210 009 | S67 213 11 137 = 06
7 0K 32] 10 015 o010 | 20 25 35 920 0
8 AS. 35| 300 3560 0790 | 848 48 20 84 0
9 OT 60 400 218 0036 | 135 M5 10 50 0
10 OT. 58| 333 405 0081 | 55 60 &5 300 0
11 KM 43| 53 051 o064 | 650 65 55 230 0
12 KK 62| 360 1926 0357 | 125 455 0 2o 0
13 NK. 58| 203 270 o084 | TR0 60 40 170 0
14 0T 52 13 oM o004 | B0 0 0 650 0
15 MT. 57| 320 33 o070 | 80 120 20 60 O
16 MN. 36| 350 048 0014 | 434 33 87 436 0
17 YK 31| 20 3% o082 | 167 80 03 7150 0
18 YT 51| 200 1575 0788 | 45 35 260 650 10
19 MT. 67| 67 75 075 | 230 150 200 420 0
20 OK 43| 50 016 006 | 60 100 245 55 0
21 NK. 57| 267 339 o085 | 518 86 125 21 0
2 SJ 30| B3 03 o000 | O 20 130 80 0
23 SM. 65| 53 033  0M3 | 480 160 150 20 0
24 TK 51| 150 230 0153 | 121 16 70 33 0
25 MK. 35| 100 390 0380 | 720 80 160 40 0
26 HS. 34| 200 069 0035 | 635 250 100 15 0
27 KI 65| 208 3380 138 | 640 195 120 45 0
28 MT. 62| 100 1830 0127 | %0 70 550 15 05
20 TS 57| 83 085 0086 | 320 240 440 0 0
30 HK. 56| 200 212 0212 | 650 150 190 10 0
31 Y5 60| 100 1980 1320 | 840 15 120 25 0
2 AT 61| 20 2400 000 | B34 B0 73 10 03
33 1S 58| 400 300 0051 | 7RO 185 30 15 0
34 KM 67{ 100 400 0267 | 840 60 15 25 0
35 LM 37| 27 nae o030 | W3 10 17 27 03
3 OK 18| 120 o080 0044 | 847 53 13 21 0
37 MH 70| 270 4280 073 | 897 40 63 0 0
38 SY. 60| 10 15 o005 | 853 120 23 04 0
39 MK 53| 325 1332 o024 | %53 32 12 03 o0
40 SH. 38| 400 226 0040 | 592 286 80 32 0
20 755 0260 | 544 126 118 212 O
Average | 4119 w1081 2034 | 2282 +105 %152 =22 =02
& * % (Mean+ Standard Deviation) T# = 72, [A]

BLE BERIGIC 51 5 RE I IERAT R
B B MR oic MRk
BRI 13611 3517 5 i EIARI361.9 £12.4

ULAB M R £ 15.66 £ 14.89 X 105ME CTH 1, EIUL
BT 1 mel ) MR EI30.120£0.080 ¥ 10/
mTH -7z,

%2 HIBHMEE
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{135l BB L, w7077
—89.6+6.8%, Y >/ SEK9.7+7.2%, HFPER
0.7+0.5%, HFEEER0.4120.3%, HHEEIKO0 %
Thot, Thbb, ZOREFIE=I7v7 7
—UThHYN, FoOMY Bk HPHRIBES
N, EEER, IHEEIRBIIEACALNY
ot (BE1L1) (£2) (H2).

EoH SEIRBICBIT A AERMEEITR
$£1E  BETEBERE O MR

S BERA0BIC BT 5 BREEO BINE
1321.0£11.9%Td 9, @IS K~ TEEP
<0.001) Th -7z, EPAMIESIE,7.6110.8
X10MATH » 72, - BRI ol ) DM
B, 0.26+0.34X105ETH - 72,

F£2H HBME

SE SO SEEBI40BIC 51T B BRI FHy
2, #2707 7—54.4428.2%, ) > /<2126
+10.5%, §FER11.8+15.2%, WFEEER21.2+
26.2%, WHEEN0.1+0.2%THh-72, REX
WS T £REATIC, BRI ST ERER > B
(P<0.001) # & UBENFHERHOMBI (P<
0.001) A58 b tLiedhy, IHEEIRIIHIEL
TnlORPIF LAY RV 3 572(%3)
(H2).

(%) [ macrophage
100} E3lymphocyte
I neutrophil
eosinophil [ ]
sof [

- .

bronchia healthy
asthma subjects
n=40 n=13

Fig. 2. Mean differential cell count (%) of
BAL fluid in bronchial asthma and healthy
subjects.
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AEXBBEMCOWTHIRD 9BENT L
NT I X 2N TL2EARENEEICLY,
TN, Ao FicnNL ToaBE, 2>
CEURNDT VLAY I TN 3 S —
7Y, HBMRoBEERSLE, A
FURDT VLY icBEERT2ABC 5T 2
HBMBOFEIE, <707 7—56.6+29.2
%, ) >,<3K10.5+9.1%, FPBRT.8+6.6%,
WFERER 25.01+28.3%, tFfagEEk 0.1+0.2%
Th N, FEEROMMIRRRERH A 5N
2. —F, EREESTNTEETH - 72175

1 macrophage

(ﬁa | B3 lvmphocyte
Il neutrophil

eosinophil

S0

positive to

) positive to
all negative Candida only  the other allergens
n=17 n=2 n= 21

Fig. 3. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to skin test.

ICBIT 2 BB FERIZ, 27077 —49.7
+29.1%, ") > /¥Ek15.0+12.0%, BF$ER17.4
+21.5%, GFEEER17.8+25.4%, HFHREER0.1+
0.2% L A ek EmBEm s L D& A5
Nz, Ao rnsBEerRLE 2BICBT5
HHEMBEOFESYIX, 2707 72— 59.8+6.0
%, V) »,<5k12.8+9.6%, FHER10.3+2.5%,
WFEERK1T.3+£18.0%, IHEXERO%THN, H
M2 ZF—7ohEec@mE Rl 2(3),
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(%) I macrophage
100 Ellymphocyte
[l neutrophil
eosinophil

—300 301—700 701—
n=11 n=13 n=15

Fig. 4. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to serum
1gE (U/ml).

2) mi#FIgE iz & 5%t

% IgE {E % 300u/mé LT, 301~700u/mé,
701u/mé LI Eo» 3 ERFEIC oY, BRI o s
BEt 21T - 72, iF IgE E300u/nt LLT T
HBH1ERNO BEMBNELE, w707 7—
266.9115.2%, ') > -<8k11.6+9. 1%, FhEk
12.7+14.7%, HFEEER8.7+10.3%, HFHEEER0.1
+0.2%T» - 7z, Mmig IgE fE#4301~700u/mé
ThHR2EFOHBRMBOFHIE, w7077
—U44.6+29.0%, ! > /<ERk14.119.5%, i
2k15.5+20.1%, §FEEER25.7+27.6%, IFiE%
BR0.1+0.2%TH N, F7-miF IgE EAT7010/
wll EERTI6ESI 0 LB T, <7
w7 7—:52.3+33.1%, ") > /%K12.6+£12.7
%, 1FPER9.1112.3%, IFEEER25.9+31.5%,
HEEEK0.1+0.3% Th-72, T4bb,
kit i IgE BABE & b NBE &
 BIER DA b Tz hY, BRIt miE IgE &
BB AL N T o (X4).,

3) RWMIFERESHEEIC L R

K miFEEkE % (5 %LhE, BAL JATHT1
PRAUADE) nFEIZEIRET L E, KiF

M EFEEERIE % A b 72 195 Bl o B M e o0 °F
Mix, 2797 7—45.1£29.7%, ) /3K
12.5+11.3%, FFBk7.5£6.6%, LFEEEK34.9
+29.9%, HHEXER0.1+£0.2%ThH-7:, —F
FAG M IFEEER I % D A4 & 117 W 21EE B o) i BLHE
BAOFEHE, w797 7—63.3+24.1%, V)
¥ /%ER12.6+9.8%, 1FFEK15.9£19.7%, W&
Bk8.1+£12.2%, iHEEEK0.1£0.2% ThH - 7z,
Thbt, &RMCIIREMNITFRRESNS S
NEFTI, File - REREEBIC b FEBK
MsEETH Y (P<0.001), —7H3KHMH M4
BEBENALNEWERTIIT L AHFPERN

(%)
100} 3 macrophage
g1 lymphocyte
I neutrophil
5 eosinophil
S0

Fig. 5. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to peripheral
eosinophilia.
Ak D EWEmSR & v (P<0.05)(X5),
4) mROBFIC L 5 RE
Thre—8, 7 Ee—Rcat RT3
&, T bR E18% o) IR TP,
2797 7—47.3130.4%, ) »-¥EK11.9+
11.8%, HFHERT.7+7.0%, 1FEE¥R33.0+29.2
%, WIEER0.1+0.2%THY, 7 B
ME186Tlk, w77 7 —58.5+24.8%,
1) > 25%k13.9+9.3%, $FHEK17.9+£20.5%, B
EE3K9.6+14.9%, iFHEHEER0.1£0.2% ThH > 72
2. bbb, T FE—BTIFEROBMA
(P<0.01), 37 F &—RTIZHFHIRNEMA
INEETH-1: (P<0.05) (K6),
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(%)

[J macrophage

B lymphocyte
M neutrophil
eosinophil

0

atopic asthma non-?‘topic
_ asthma
n=18 n=18

Fig. 6. Mean differential cell count (%5) of BAL
fluid in bronchial asthma in relation to asthmatic
types.

BT FE-REFIZREONRSE L URAR
TuA4 Fiheral (ML BAL#HATE) &
UBEAT o4 PR e ERE L EERE
LICAITC, BEHbAOHBMBE O HBEE
pHhBLILZAH, 2TuL FERERETHIT
2, =797 7—41.9+27.9%, V) > »<FKk13.8
+11.2%, WFHERT.9+£5.9%, 1FEEEK36.4+33.9
%, WEERO%LTHY, 2T 04 FEFEER
BLUBITIE, 2707 7—50.8+32.7%, )
> 2¥ERk10.6£12.6%, MFHER7.6+7.9%, FE
¥k30.8+27.3%, IFEHEK0.1+03%THY, W
HBETHEEZI o7,

FLTFe-RERAIFRES LREL L IC
S THRERF~OEBME 2 RETL2 L 2 5,
JERZEE B TIE, =707 7—46.4+30.8
%, ') ,2k11.9+£12.6%, 1FHBK8.2+7.7%,
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43.3+34.3%, ) > /<3K20.1+17.8%, Kk
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Fig. 7. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to age of
onset
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asthma?®) ¢i3, BBk, $FeEk, ) > Bk
B RRH W Ems RS (R7).
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077 —49.9+28.6%, ) > /<BR13.6111.4
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& lymphocyte %, WFHEK17.0117.3%, iFEEIK16.2+19.2%,
M neutrophil IFE#ER0.1+0.2%TH N, FEV10%h50%Lk
& eosinophil
(%) [ macrophage
100 EX'ymphocyte
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50 r eosinophil
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non-intractable intractable
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n=25 n=10
Fig 8. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to intrac-
table or non-intractable asthma. —80% 80—90% 90% —

n=16 n=6 n=13
+9.0%, F+H5Kk23.5+21.7%, iFEEEK11.3+20.0

%, WEXEK0.1+0.3%ThH-12, ThbbIE
At 8 TR EmA (P<0.01), —
FEmE A TIIFFEROENY L VEETH

Fig. 9. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to FVC.
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7) hbkERERRZEC & B RET 100F Elymohoc\{te
I neutrophil

ffkeEERRE L L Cid FVC, FEV10%, Vso,
Vas #EML 72, FVC % 80%kif, 80% L
90% ki, 90%LL ko 3 ExFEIC it B Mz
EReF 21T -2 25, FVC #80% Fif
NGB TIE, =707 7—54.8+26.2%,
) > ¥5k14.0+12,5%, HHEk14.1415.1%, sl
TFEEER17.0420.7%, WHHEHK0.1£0.2%TH
N, FVC #80%LL L, 90% &> 6 fEfl T,
<707 7—51.7+24.8%, ") > -<Ek12.5+
7.4%, FHERT . 4+5.7%, (FEERK28.4+27.4%,
HREEKO0%TH N, £ FVCH»0% L Ln
BEFTII~I7e77—51.1+34.5%, )~
75k9 . 4+8.8%, 1FHER14.5+£20.4%, HEEEK —50% 50—60% 60% —
24.9+34.9, HE#ER0.140.3% TH - 72([H9). n=11 n=9 n=15
%72 FEV1.0% % 50%K i, 507101 609K, Fig. 10. Mean differential cell count (%) of BAL
60%LL Eoy 3 BxRtic i B Ml A b L /2 & fluid in bronchial asthma in relation to FEV 1.0%.

eosinophil
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LTe0%kiED 9 EFITIE, w707 7 —63.2
+36.2%, ") > -<Ek6.8+5.6%, HFHIER5.4+
4.7%, 187245+ 38.5%, WFEERK0.1+0.1
%THY, %12 FEVie%H60%LL EN1SHEST
i3, =797 7—50.5+28.4%, ) > -EK10.2
+8.2%, iFHEKk14.8+18.7%, FEEER24.5+£26.0
%, WFEETK0.1£0.3%Th-7 (X10).8 5
I Vso 2 15% ki, 15%LL L 25% ki, 25%

[ macrophage
(%) =3 tymphocyte
100§ Il neutrophil
eosinophil

S0

-15% 15—25%
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25%—
n=13

Fig. 11. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to Vso.
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Vso A 15%KMOIER TIx, =707 71—
54.7+23.8%, ') > /<ER17.2+12.8%, WFhEk
15.4415.9%, $FEEEK12.6+17.1%, IFtasEk
0.1£0.2%T» M, Vso 2°15%LL E, 25%%i
NDYEFTIE, w707 7—54,5+35.4%,

1) > o¥2k8.41+6.1%, IFHEKS.9+8.8%, 1T
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72 Vso 25% L ED13ERITIE, =707 5
—50.1+29.9%, 1) >/<8k9.4+8.6%, Fh
BK13.7+20.3%, IFEEER26.8+27 4%, Wik
5$0.1+£0.3%Th - 72 (H11). L En FVC,

" %

FEVio %, Vso I2 & 2#ET T3, &EETD
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72 =% Vas #15% FKifh, 15% L4 £ T20% F i,
20%Lh Lo 3 ERFEIC AT B 2 e L 72 &
25, Ve 2 15%KMEDIGERI Tz, =277
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Fig. 12. Mean differential cell count (%5) of BAL
fluid in bronchial asthma in relation to % Vs .

i 6 EBITIE, =27 a7 7 —57.9+35.0%,
1) > s<5R11.5+8.3%, $FHRERT.4+£9.3%, HE
1k23.1426.5%, IFEEEK0.2+0.4%TH,

72 Vs H°20%LL EDISERTIE, =207 7
—44.54+30.0%, ) > EK9.7+£9.0%, B
7.8+5.9%, IFEEEK38.0+33.3%, PRI
0% TH-7, Thbb Vish{kiEt RTEHE
REOEEIEELENIZ Y, RFEPCHR
By SH BT 2 EmA R S L (P<0.05),
% 72 Vs OB E 2 RT KIS FENBES
BELERII Y, REHEPOITERO KB S
WimaREg S L (P<0.01) (X12).
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Table 4. Histological findings of 11 cases with bronchial asthma

Case Alveolus Septum Bronchiolus Wall of segmental bronchus
Dilatation Appearance Appearance Swelling Septal Mmo"mmEosim ohil ?:Imﬂ:t;m Goblet  Thickened imi!‘t:,-ea"ﬁm .f,‘}ﬁ{',‘gg"c}! Dilagaftion Muscdar
ofwedtr  of  of o g O nfivation| thebronehingr | 1 b into o into - submoosal
no. Name Age Sex| spaces macrophage eosinophil - epithelium infiltration walls hvperplasia membrane 'l;(ag:”ﬂ: m)lrin: VELOSQSS
1SN.56 M O O O O O
2MT.29 F| O @] (e} O O O
3NK.6TM O O O O O O 0] O o* O
70K.32Mf O o] O O o O o) (®] O O* O
17Y.T. 51 F O O @] @]
18M.T.67 F O O ) 0] O O O @] O* O
218J.30 M| O O O O (o] O o]
228M.65 F (0] O O O (0] O O O
23TK. 51 M o ‘0 0 o o o o0
24MK.35 M O O O @] O*
425H.38 M (o] O O O o] O
* EERCHEMBIBBHONL LD,
RO MR D LBEENF TR TH - 2,
N =i BIREOHRC LY, BB ~o LB
100f g neutrophil DR ELIEZA, BRBEDAARNALNLS
E23 eosinophil 6 FEBITIE, w7u77—31.4+19.5%, )
> 25ER17.8+8.7%, 1FhEk8.8+ 7.1%, Ik
42.1£27.8%, HHEEKO%THY, RRLED
Aol 4 EHTIE, w707 7—255.1
+29.6%, ) > -<EK11.6+11.7%, {FHEk28.8
50} ] £32.3%, IFEERA.6£2.3%, HEEIRO0%T

Fig. 13. Mean differential cell count (%) of BAL
fluid in bronchial asthma in relation to alveolitis.

8) MinM#FHRTRIC & 5 RE

HNBlNREXHEBREIC BT 5, Min@AE
XHEHB & U RKIRAE SO 0 ML BT RIS
RA4ITRT L TH- 72, MERE
KRBTSR TIE, BEXYLERRNEEZE
T240h %<, F1MilaNsG & URE~DF

botz, Thbb, MEMICENWT, - 3k
HHROBARIIEENERIA LN LD » 2 H
HEEEKILIARR R DA S N EFIC B YW TERIC
HEL T2 (P<0.01) (X13).

—%, RE~OFERKEEE & CifigE~n
WHEROBERRAFEICLY, KEFRF~D
HEMBAREE L EZ S, FERVALN
R5BTIE, v7u77—228.0+19.8% V)
v o33k18.0+9.7%, $FHIRT.6+£7.2%, HFEEER
46.4+28.9%, IFEHIK 0 % TH 0 , 1FEERRS A
Lk d -7 58Tld, w7277 —Y53.7+
25.8%, V) > <5k12.4+10.3%, $FHEk26.0+28.6
%, W EEERT.9£7.6%, IHERIK0 % TH- 72T
Tt b L IFEEERY A L N ER TR, AbNLH
STEFE D b, ) 2 EROHFAEHIRREC,
IR B RRECERD A LN, TR
oy B ZEIc i L T 7z (P<0.02) (X114).
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Fig. 14. Mean differential cell count (%) of BAL

fluid in bronchial asthma in relation to eosinophil
infiltration into alveolar septa and space.
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SEXwEENI L, THE—MBEER
%4 2 parameter T& 5 KMy MiFEEIKE %, o
5 IgE fEsfE, ENi g NRICHEL & DIEE
WOWTHRET LR, WINNHEBLREX
MR eI R ) BT & L TR BEH D 5
nt, ZoZ ki3, FEE»IEOKET VL
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tREROD B LB E IR AR & BR L EE
HLTwaY, 4HEFL N REIZETHRERN
WRBRENALN T VBN LATHY, &
b A IFRERE SR T —HOER TR, A
EMERSHMBTOEBFEBEL LI, 7
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— e b, REREOBE) HBHE
ErEz LNBEMIY, REEP~DFHRIK
NHHBAEIE L, KEFE~OEBILN HHDH
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Fig.15. Relation between increased cells in BAL
fluid and pulmonary function test.

I : Cases whose percentage of eosinophils in
BAL fluid is over 5%.

I1.Cases whose percentage of eosinophils in
BAL fluid is over 5% and that of
neutrophils is over 10%.

.Cases whose percentage of neutrophils in
BAL fluid is over 10%.
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CYTOLOGICAL STUDIES ON
BRONCHOALVEOLAR LAVAGE FLUID
IN BRONCHIAL ASTHMA
Hiroyasu TAKEYAMA
Second Department of Internal Medicine, Okayama University Medical School

(Director: Prof. I. Kimura)

Cytological studies were performed on bronchoalvelar lavage(BAL) fluid in 40 cases
with bronchial asthma. The results were as follows.

1) In 13 healthy subjects the cells in BAL fluid comprised 89.6% macrophages, 9.7%
lymphocytes, 0.7% neutrophils, 0.4% eosinophils and 0% basophils.

2) In asthmatic cases the cells in BAL fluid comprised 54.4% macrophages, 12.6%
lymphocytes, 11.8% neutrophils, 21.2% eosinophils and 0.1% basophils. These cases showed
a marked increase in the number of eosinophils and a moderate increase in the neutrophil
count as compared with healthy subjects. The increased number of eosinophils in lavage
fluid was relatively closely related to positive immediate skin tests, high serum IgE levels
and peripheral eosinophilia. As for asthmatic types, this was marked in the atopic type.
By contrast, an increased number of neutrophils in the lavage fluid was frequently found
in non-atopic or intractable asthmatics showing the frequent complication of peripheral
airway disorder in pulmonary function tests. Therefore, it seems that the present study
gave much information on the characteristics and the etiology of the intractable asth-
matics.

3) Eosinophils in BAL fluid reflected the appearance of eosinophils in the alveolar
spaces and eosinophil infiltration into the septa in the histological findings. On the other
hand, neutrophils could be observed clearly by the BAL method even when they could not
be observed clearly by histological studies.

In conclusion, the cytological studies performed on BAL fluid are considered useful

in the diagnosis of bronchial asthma, especially for the classification into subtypes of
asthma.



