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Lymphoid tissues in bronchus and intestines (bronchus-associated lymphoid tissue :
BALT, and gut-associated lymphoid tissue : GALT) seem to be important adjuncts which
accomplish the recognition of antigens and the subsequent local immunity. But the function
of BALT remains to be clarified despite its morphologic resemblance to GALT. This study
was carried out to elucidate the function of BALT in pulmonary delayed hypersensitivity
by analyzing BAL fluid.

Primary and secondary response groups to heat-killed BCG in rabbits were arranged and
sacrificed at various intervals up to 28 days in order to compare the findings of BAL fluid
(cellular components : total cell counts, cell population and Con-A reactive T cells/humor-
al components : lymphokines, immunoglobulin levels, circulating immune complex and
angiotensin converting enzyme activity) with histological findings of the lung and BALT.

These results lead to the conclusions listed below :

1. These comparative studies strongly suggest that total cell counts in BAL fluid are
extremely high in proportion to intra-pulmonary reactions as shown by the ratio of lung
weight(g)/body weight (kg), and cell population in BAL fluid corresponds closely to cell
components which are responsible for alveolitis.

Furthermore, the appearance of multinucleated alveolar macrophages in BAL fluid
suggests the pulmonary granulomatous lesions.

2 . The secondary response groups developed pulmonary granulomatous reactions which
were not only elicited by cell-mediated immunity as revealed by the detection of lympho-
kines and Con-A reactive T cells, but closely associated with humoral immunity as shown
by high immunoglobulin levels and circulating immune complexes.

3. There were found considerably more fluctuations of immunoglobulin levels in BAL
fluid than in serum, and the reconstructions of BALT were accompanied with such
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fluctuations. These data suggest that immunoglobulins are produced by numerous numbers
of lymphocytes and plasma cells observed in the lung and BAL fluid, some of which are
derived from BALT, and BALT controls the local immunoglobulin production in such

manner.
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1. #

SOEMERICATET 2 ) > SHERIE, EILRRR
BE, REIE 2 AL THOMRESEICE 535 &) Rk
wRREIZA Y, EEBEO FTEELEEERLL T
WBHZERLEHEN TS, FREEEHICBWT,
T v odEE R, BATREGHEEOMET 5 —
DOBREBRAML L L TIRZ &) & T2F2H1E, Tl
BICMET A Y ok & L T “gut associated
lymphoid tissue” (GALT) D&V DFEEICIZ L £ 5,
K T19734F Bienenstock?®12 & 1), RUBRIZE W T,
LR Y > kB (bronchus associated lymphoid
tissue;BALT) »¥EIE & M7z, F 72 B0 Tld, B
I= 1T, “skin associated lymphoid tissue” (SALT)
7%, Streilein (19784F) 12X N &HYEN T\ 5,

TOERICBEEL T o ST 5 2 &1, <
LR ENTED, 18674 Burdon-Sanderson®|i,
ENEY P ORELEICNET S ) o SRlilen E5E
% E#E L, klein®13 2 AV A TOUMICEDOBEE * £
THIEERHBL TS, Lk, b FE2EZORELD
i CREBEDBED VA E N, BALT ORE&HHESL

A7z, Lo L, FREEAYICIE GALT & % < oA,

2ET 5120 20b5T, GALT 13812 BALT O#EE
B2~ BRI BT T LV L X — SIS BT 5 AT
BIBIGEIZBWT, Wl 2EE#4H 5 T 352190,
T B ENTE LT, AL ED D7 (v,
—75, WRSmEEOR T, AFEERELZRT LD
I3, BECEREINTL S, L L, @BEIEMRELER
KBS L4 F—2 ZDRFEREBTF BT

RHERBIEED W ICBET 5 200E, L2 TXC,

BERTREMEIEZCERINTW S, ETIE, I
LOEBTOMBIFEELIEET 2720, BRLEAE
H7 A N—2a—TDFERICL > T, [EXMIERE
#% (bronchoalveolar lavage;BAL) »177%c bt s & 9
|27 01O Hil— RS B MM & KRG & R,

SR Y L CHRTE D )ik o2, ZORER,

fige BIC BV THRMML ~VORFRA, 5§ Lk
IR OFRRE 2 IS KL L e WIEED D B Z L HH
BAY L, R BAL 0BRSS TEHEINDL L Hick -7,
L2 L, BAL fic R & 12 B R/ 25, RL
THMN TORESK G E, EORERBL TW5
PITHHFETIE R, BRENLRETH 5,

Ut k) e@shs, Fald, RREICHL TBCG
R ARG TS5 LIc k), ERMAZFE L ERL,
ZOEMEBRETLEBW, BALTOE# % 5 UNZBAL
OB S W & Hulic, MiRATfeR s %
RAT L, JBAETY T L VX — RS2 317 5 BALT O%ig
HHEENCOWT, BELLOTHET %,

7. REMHAELSUICHE

1) EBREY

AEBRAICIL, AKE].8~2.2kg D HME= 2 — P —
7 FEBRAMZHEHL 72,
2) MURREL L O ERH

HUE & | T Bacille Calmette-Guérin(BCG)Din 4%t
B (120C, 204%) v, &G HENMEICLY, £
BREER IR 5 BEIC T 2, B, KR E L THOEFER

(N#f), BCG &/ EE 5 mg/E &K1 ml nBiEK
%, BRIk L ) BHE L 2 —RICE BV 3, Mo
SR EHENRL D IRKINEHTH 72, A F
—)LF#0.1m/ |2 water in oil ==L 3 > & L7z BCG
FEH100ug #, MENFEAERICE THES L, fERE
2477\, 3% BCG3EH 5 mg/ 1 m/ A &K
%, RS L2 o (R T iE-EEEE  SC— IV ),
BCG #EH1004g/0.1ml 234 A—/VF # % BlREST LD
ERRIE# 4770\, 3% BCGPEH 5 mg/ 1 ml &
B ABIRES L7200 (BHE-FRER IV > IV B,
IV — IV B & RERICEIREAE A 1T 7%, 38R % BCG
FEE 5 mg/ 1 m/ ") > EREME A AUKRIBI %, EHE

(21G) #HWTREN~ZE L (BHE-BER
R IV o IT B ML 72

MEORRES%, 1, 2, 4, 7, 14, 21, 28H
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Boriz, ZRERICLN FHOBWZ ERL 1214,
puian N a1 R A
3) & % 3% Wit B ¥ 1% (bronchoalveolar lavage ;
BAL) iz & % #faRS & MRIERS ) B

& it L, Myrvik® 50 FEICE D, 1
H60m! NHEAKERE L VEAL, & 2 BlOWEZAT
e, BRIET R REL 22, BRI R 4 °C, 1043,
200g (2 T L, 1EBEORE s ERLE

(bronchoalveolar lavage fluid ; BALF) # —20CIc
THREFL, B T250ERFEELZ. —F, 1§
L MfaRk 12, Eagle’'s MEMICHEHE &+, |
Vo TN —Re ik THEFRELFAN, Bk E:EE
L7znb, flELECHIBEHEERZIED, 24 -
TN—TNE - FLAFRBEHDLVIE=2—}F T
Uy FR@EeiiL, MismEzBEL 2, —HoREK
2, 77 AT 4 v 7 v —VEEBL G104 T 4
BEldkic kY, Hilg~ 27 v 77— (alveolar macro-
phage ; A-M¢) & K& X Mg > »<xk (bron-
choalveolar lavage lymphocyte ; BAL-Ly) (245 H L
726
4) K ) > o RS HE

~s%0) UHIESERIC & 1) $RILE%, PBS T2 ~ 345
ML, RERELEICIDV/LNLY o sk@r s,
TIAT Ay I e—VETHEMELRELL, 2
D LS LTE LN EMI ) > K (peripheral blood
lymphocyte ; PB-Ly) 5 EID#E 1L, 83~94%Th -
720
5) =7 u7y— IR

BALF Wiz & % 715 MIF (migration inhibitory
factor)iE %, 74 v—Zi%% M\ 5% Harrington
FEIZL D BIEL 2,

@O A-M¢ DRI ; EERED b, Bk & BN F %k
IMEQUES AR

QBRI | EERROBMEIN T 7 4 > F
A N50ml #iEA 3 HiklZ, ~ %) > jin HANKS' bal-
anced salt solution#&150m/T¥eiF L THEYXL 72,

Lk, © @Tc#snMin 3 x10"/mIMEM &
L, 0.2%77a—AWls, &2 158 2ERICES
L, Lab-Tek chamber Wiz sriEL 72, REE L THIA
#io> BALF #, chamber N 7 77 — Z{fH5wisz S 11
HF2E (13130.25ml) AL, & L TNBEHORE
Rz, 37C, 5%CO.NDHKMET T, 24BpHIEEEL
72tk I 7o X —F—{HESLEEmMEEIC TEEEL, MR
BRI T 5 BHFET MIF EHEL2KDH 72,
6) ) > SERFERACSG

BAL-Ly, PB-Ly DL 7 F > 2§ 5 RSN BI%E
I3, EREAIRETO#ER, Phytohemagglutinin £ 1) &
Concanavalin A (Con-A) (28T, RIGE» BT %
728> Con-A 2R L 72,

9

1) > o<Ek 5 X 10%/mI{RPMI-1640icF%E L 72 4 #100
ul, EEFRRMFEL00x, Con—A (DIFCO laboratories,
125ug/ml)100kl, RPMI-1640 (==Y > G10u/ml,
Z b V7 b4 2 100pug/ml) T00pl, ZEAEL, =
D200l #4707 L —1F (96K, FE, Nunc) I
L triplicate 12T, 5 %kEE/ AKEEEH N T 3 HERE
#E 72, HEEKRT 6 BRI H-thymidine (5 xCi/
ml) 2%EmML, 'nn—_2F—%FHwTEL, %
DWEEE WA v FLv—ar vy F— (K
4 x>z, CM101) CTRIZEL 72, ML L TCon-A
WIRMO L D E RN,

7) ®IE 707 DBEIE

BALFB L UmMEFNRIE 7 2 7)) AMEDOHIEIL, BT

v X-IgG (y S8 BAY), —IgA (« $HRFRRY), -IgM

(u $44% RH9) (Cappel Laboratories) Laboratories
AL, —TOFRGBIBIEEEOIC & - 72, AR D AT
LT, miE IgG BIENH AT MEE L0FEMRL,
HDIHE TR 2 A7z, B 1gG HURIZ1065FIR, U
IgA B L UL IgM HiikiZ 2 FEAFIRD L D& iz, well
WIE5 wl & LA, EROGER IR LA TH-
2o tB, Biklzero—2T T — FBRKEIC &
0, MEGDLWT & 2 MR 72,
8) WIKMERIBESERDBIE

BALF B L UMEFIC & F 115 TEMEREEAK

(circulating immune complex ; CIC) D%,
Creighton %@ polyethylene glycol (PEG, M.W.6000)
g2omz koo 72,

Ok - 74 X¥1gG (Cappel) #63C, 205 T
LR, BLFREEER G (heat-aggregated IgG) %
#fFL, 0CIIHHLZNDL, 15,0008, 4°7C, 104
MR- L 20 EiE #HL 72, BiZ, Thitsr 7o
<} 777 4 — (SephadexG200, 7 7 2.0.9X80cm)
12 & Y arEfE L, OD280nm ) I peak # ifEsr#E L,
BB E LTz,

@ PEG BENYE | AT 5 PEG EBREEL e
% 728, native IgG & & U aggregated 1gG (22T,
PEGE#3.5, 7.0, 10.0% & L THBREARZ HE
L72#ER, 3.5% CZDENRILBETH - 72726, PEG
BE3S%NLDER N,

QEEMBNHE - Lowry 5 & OD (280nm) O Mk
TlZ, ODO0.1#A7A%0.075mg/ml ([2FH4 L, W& (34
R ¥y =0.978TdH » 7272, CICO #l % fE 3 OD
TR L 72, e B, NFICBITH5M+ 2 SD # IEH &ipH &
L7z,

9) ToXA4T vy o BHRBERNAIE

TUXAT oo ERBRIERE (ELEE &
Fik2Y) 2 v, BALFIZOWT, 7rX¥4+F5F> 32>
Z#aE#F%  (Angiotensin converting enzyme : ACE)
EEERIEL 72,
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10) Macrophage agglutination assay

&, BALF 3 X0 BAL V) >/ <BRk$Z23E PO Z LT
12 %& ¥ 11 5 macrophage agglutinating i& £ %,
Galindo? & D kiz & O % L 72, Biik & [ERD F ik
T, BRI LT IEERREL ) A-Mg 2ERML 72,
IN#%1.0X10" 707 7—/ml (neutral red:
MEM=1 : 9)IcF%, ZOMIBFER. Im/ &
#0.1m/ #iEAL, —& % ceramic ring slide ? ki
#H, Z|RICTL00/4, 3oRREHEE, xR
~ T 4 v 7%, BEREE T ¢ agglutination #2172,
BAL V) >/ <ERIZZE FiEI1Z, BAL-Ly 2 1 X10°I23R%
%, Con-ATHIB L 37C, 5%CO,NHEMHTT, 3 HIE
WL 2R E LT, MiEB £ UBALFTIINEN Y
N %, BAL ) > <Ek#E3E FiE Tld RPMI-1640% {3/
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HEEMREIL, Student t test 12X - 72,
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1) REXIMAEREENMEROTEYENE L UVERRN
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Ol ek

REBHETOBMBBNEH X 1127 T, NFET
126.9X10METH - 72, —IRIGEBETH BIVEETIE, T
FRAERIKE ICEML, 218 HICNEO#H304E(2.3X
10°) M@ & 7% - 72,

TRIGEEETIE, VT NOKEREEICB W T B
fagh o Nz, —RIGERICHL 2alk» D5 E R
72 TOMEMIZIV - IV EICB W TRLEET, 4 H
HCBEIZ2.2X 10E (P <0.005) & NEO#30EIEL,
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Fig. 1. Total number of cells recovered in BAL fluid of the primary or secondary BCG-sensitized

rabbits.

Each column is given in mean number of cells and SE from 2-6 experiments for each group.

N ; Non-sensitized control group.

S ; Primary sensitization was carried out by injecting intravenously (IV, IV-IV and IV-IT group)
or subcutaneously (SC-IV group). Three weeks after sensitization, total number of cells was

determined.

Secondary challenge was carried out 3 weeks after the primary sensitization by injecting
intravenously (SC-1V and IV-IV group) or intratracheally (IV-IT group).
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WA 7 T P —IE L 727, ZOREIIRI &S
L TERWER A A S 17z,

Z b D ERMa O BME L, MRS IGOfE
BELTHEINZTIMER —AREL DE> ETRA &
ERR DRI D A & 4, BIURHRRa S L, iR SG
& AR ORESY, L(RBLTwbEEZS
nr,
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@B AR TR

BALF Ho#ifa % B CTEELZ L2 A, NEETIE
BRI I — S A- M@ T ED LN TV B NI
L, BCG 7EH —kEfERICIY, KA MER, V>
SSER, %1% A-Mg, FHEAMRL L, fErnfighsse
L7 (X 2), 21 b ZHEMIEO HBRORERERIHER (3,
R3NRTEBN TH-iz,

Fig. 2. Light microscopic findings of cells obtained by BAL in various stages of IV-IV group.

(a) ; BAL-cells from non-sensitized control group. Note the high homogeneity of cells, which consist
predominantly of macrophages. (b) ; BAL-cells obtained from the early stage (Day 1-2) after BCG
sensitization. This smear shows large number of macrophages and polymorphonuclear leucocytes,
and a few lymphocytes. (c) ; BAL-cells recovered from the following stage (Day 4-14) consist mainly
of lymphocytes. (d) ; Multinucleated giant cells (arrow) among the mixed cell population seen in (c).
(e) ; Higher magnification of BAL-cells observed in (c). A typical plasma cell (arrow), macrophages

and lymphocytes can be seen.

May-Griinwalds Giemsa, (a), (b), (¢), (d) ; X100, (e) ; x400.
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i) A-M¢ NZE)

EUHISE D 5 5, A-Mé D 5 2 E A1, NE
T96.9% T % D#HI16.6 X 10T H - 72, BCG 3%EH
B 54%, FAXEYIC IR —KIED L 72aY, B
IEEIL, —RIEEHTII21E, RSEETIZ14H
rE—7 LMLz, BCGREEIZ LD, MMBATIC
A-M¢ »HEMRE LSRG E R L 28R, BALF 2K
BRENIZ EDTREEI NS,

i) %8 A-M¢ NDHER

UL RETEEKA- Mg (M2, d)25FThD
BCG BAEBET L HBLL, BINP 5L ks L 72l L&
HNA S RE TR D AR R (L &, B L ARBABALR £ R
L7,

iti) WA MERDZEE)

FHEEL1~T7HZ TORMIICHENS C BIRS
M, FNUBIZKREICEHD L7z, ZIUIIERRRN L 5
FER G KL TWwd EEZ Hilb,

A-Mg

Differential count of BAL-cells
Lymphocyte
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iv) V) o SERDEEY

NEETIILEN2.5% T, B2 2X 105ETH - 72,
BCG EH# 51413, WTHOERBETI ZoO T,
WEAI2% TH - 7255, BENGREIE —E DEEIIZ(L
#iRL7z, BiL, —RIGEHTIZ2IEEH, ZRCER
TIHI4EB2b—7 s LT#EmL, UgELT T OB
DLz 2D v EROMBIHERIZ, —KIGEELY
LIRIGEHICB VT, Mlafn %<, $B8LY
HIRT BMEEDH LN, N TOREDRE S L UARK
ERICBIT2 ) kOB 52 RELL T2 EH2 5
nb,

v) EMEDEE

FEMAalE, NEETIIRD LN Lk - 2h, EBREE
TIEWFNLHBRL, —RIBEH21BH, RIS
TIRM4HBZ2E—7 ¢ LT, Z0HEEL7Z, TH»T
LIVoIVEIRDL S CBEEN, HERIZIMEEL.I9%
T, ZOMBMIEEII6.1X10ETH - 72,

Plasma cell

Cell number
<

PMN

Days after secondary challenge (1)

IV ISC-IVezZZZ1V- VIR 1V -IT

Fig. 3. Differential cell counts of BAL cells in each experimental group. Each column represents the
mean value and SE from 2-6 experiments for each group. See explanations of Fig. 1 for groups, N,

S and challenges.
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Table 1. Con-A reactivity of lymphocytes from BAL fluid and peripheral blood in each experimen-

tal group
BAL -lymphocytes peripheral blood lymphocytes
Groups Days after mean cpm * Stimulation ** mean cpm * Stimulation **
sensitization Con-A (4 Index Con-A () Index
(Con-A(m)) (Con-A ()
Non-sensitized controls N.D. N.D. 21,869 * 3,262 17.2
(N.D.) (1,273 + 341)
Primary sensitization 36,174 * 8,441 22.5 32,512 *+ 4,493 24.1
(1,603 + 431) (1,345 = 273)
Secondary sensitization 1 53,001 = 6,039 31.9 44,262 + 1,857 30.3
w-v (1,659 * 102) (1,458 * 204)
2 86,174 + 15,930 52.1 91,437 *+ 16,536 n.e
(1,653 * 594) (1,271 £ 516)
4 284,990 + 58,278 116.3 32,780 *+ 1,761 28.8
(2,450 * 845) (1,138 + 567)
7 220,452 * 13,689 87.3 45,721 *+ 23,131 31.7
(2,525 + 303) (1,441 = 827)
14 106,417 * 18,167 57.7 52,877 = 10,7% 42.7
(1,843 + 696) (1,251 + 707)
21 81,420 + 7,219 47.1 92,134 + 20,680 345
(1,728 + 89) (2,667 + 308)
28 72,351 + 3,347 50.9 53,660 * 7,211 32.9
(1,420 = 1,002) (1,631 £ 1,252)

+ Each value represents the mean cpm of triplicates and SE from two experiments.
mean cpm in lymphocyte cultured with Con-A

imulation index = i
*+ Stimulation index mean cpm in lymphocyte cultured without Con-A

Table 2. Migration inhibitory activity of BAL fluid obtained from each experimental group

Migration Index Migration Index
Experimental Day's. aftfar A-MO P-M® Experimental Day.s. aftfr A-MO P-Mo
group sensitization group sensitization
v SC-Iv S 94.0+7.8 97.0+5.0
1 104.0 £ 4.9 108.5 2.9 1 82.8+4.9" 87.2+17.8
2 101.3 5.0 98.8 +3.8 2 .5+11.4 84.0+1.8°
4 92.3+4.3 90.0+2.4 4 78.5 9.0 82.7+5.2°
7 100.0+3.2 97.0+6.8 7 58.0+12.3 60.7+3.8"
14 88.0+4.2° 93.3+5.3 14 64.0+8.7"" 69.5+7.2"
21 74.7+4.0°° 68.0+9.6"" 21 68.1+8.8"" 77.3+17.8"
28 88.3+7.4 93.3+9.7 28 77.3%£5.1"" 79.9+1.4"°
-v S 85.3+17.6 90.0 +4.3 w-IT S 85.3+17.6 90.0 4.3
1 825+ 7.6 82.8+59"
2 76.7+3.2°* 718.0x7.1" 2 79.5%3.5 74.5 0.7
4q 67.8+7.6°° 67.0+6.2""
7 50.5+8.6"" 53.7+55" 7 74.0 5.7 80.0 7.1
14 48.3+75"" 58.9+6.5"" 14 64.5+7.8" 76.5 £ 3.5
21 73.5+3.7"" 68.8+7.8"" 21 73.0+5.7 72.2+8.5
28 75.5+3.5"" 77.0%+2.8""

mean migration area with BAL fluid from each experimental group
mean migration area with BAL fluid from non-sensitized controls

x 100

Migration Index =

Each value expresses mean * SE from 4 —8 experiments.

+P<0.01 ++ P <0.005
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2) REIMMIEHRERICEL S L7z MR & R F o

IR F IR

DY) > BRI E LG

BAL-Ly O #& F 0 RiEae 2 KT 5720,
IV IVEIZE13 5 BAL-Ly & PB-Lyo v 7 F >

(Con-A) 129 % ZhEAL UG # HeEiRET L 72 (table
1), BAL-Ly*PB-Lyiz & iz, Con-AlZx L 4E
EBG %2 L 72, BIZ Stimulation Index (S.I.)
i3, 4 BETEBD CEWE(116.3) #/~L, PB-Lyid
2HHETIL.ITH - 72, ZIRKIGEEET BAL-Ly DA
PB-Ly &) L EWRISHEZ R L, ASFEERIGICB
172 Con-A Kttt BAL-Ly DB 5 RmE X 1172,

@ BALF W MIF &%

BALF A MIF &M% 8% T 2720, EBHRE LT,
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EERRA-M¢ BLUT 7 4 A A VFEIEER Y
MR OW % Fv72, % Migration Index (MI)
FHET 5 &, A-Mé DHDERNMEAIA B 5 L7225,
AEZEZBRBOLNLH 572 (table 2), V) > k% E
e T 2Bl R oMKt S L BAL oY) > ko
Bz —%L T, £EBHE L MLIZEETSH - 72,8
L, —RIGEHTII2IAE, ZRICEEHTIZZN LD
B 5, MI DK T A58 6 11, Z DEEfio) BALF
2, »7u 7 p—CiEEMHIE® L7253 EF (MIF)
DHELET S EDTREI N,

(® macrophage agglutinating factor (MAgF) i&
{3

EHERTEA-Mé # A\, IV IV B2 BT 5 M,
BALF, BAL V) v <ER$E# FiEIc& 15 MAgF &

Fig. 4-1. Macrophage agglutinating activities were classified as follows : negative=(—) ; (a),
mild= (+) ; (b), moderate= (++) ; (c), severe= (++) . (d).
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M2 L 72, HIEIZR 4 -1 0 2 & £, agglutination
DH LN h -2 b D), ErIZERS Lz b D),
BLAD LN LD HF, FOFMOLDO+H, D4R
Bz 2 1 B L 72

WIFROREIZBWT Y, ZOBRKRIBEEIN,
3\ agglutination & 2R §REHAIZ, BALF T3 7
~14BTHh 7255 BAL V) > <BRE3E FIETI, K
BBV ZDHLN (R4—2),

@y ru 7)) SENES

REBRRTHOWMRBOBRESL L U BALT ikl %
¥Et$ 5 72, BALF & iEHRn®mE7u 7)) Y ER
HE L 72, X513 BALF oo &7 v 7)) > arE D AEx
BB R F &L DTH B, IgG, IgA 2D\ TIE,
NEOEZENOEETEH L 1 & LT, UBnEEr 7o
o b L72 IgMIZNBETRIERELT TH - 72720, 1V
S IVEN4HBNELRFEMKICL &L,

i) IgM

—KIGERTIZ2 BREIC—BERH &N, TN%14H
PIBgICRRD 5N T 5,

TRIGERTIE, WTHOERRTY IgM 12, IgG,
IgA I2%e4T L CHIER HIC IR L, B8 (7 HAEI%)
lcE—27%mRL7%2,

VbV
+H
+ =

Serum
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i) IgA

—RIGEBIC B W T, IgA 13 1gG e —7 2
218 iz > T EAL, DglgG LIz ITL TH#
#L72,

TIRIGERTIE, &EELKRKIBERLY LRI
FRL, L2bEEz R, &fBrEL TlgG L&
LICHERE L 72,

iii) IgG

IgG (2 IgA L PN EE 2R L 7225 FIZ IV > IV
HTIIMUMBECTEMERZRL, [gA 2 EEL 72,

— By LT, IV o IT B RIS B o
a7 o aEofEB ey — RERLEZY IV - IV B
RSC—IVELHN, ZoREIMEELRL.

iv) Mg 7Y AENEH)

HEICBIT 2 MERTORE 0T ) > DESED
i1z, BALF & HNTHEL (KEEZRL (M5), £
BB LA Y ERDH LN L -T2, NEEEX IV - IV B
UEBICBITS IgA DEREZ NS &, METIZZ
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Fig. 4-2. Macrophage agglutinating activities in serum, BAL fluid and supernatant fluid from BAL
-lymphocyte cultures, which were obtained from various stages of IV-IV group.
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Fig. 5. Quantitative analysis of immunoglobulin levels in BAL fluid and serum by single radial
immunodiffusion (SRID). Immunoglobulin level is expressed as a ratio calculated by formula ;
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mean diameter of SRID in non-sensitized controls
See explanations of Fig. 1 for groups, N, S and challenges.
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