IFF I, 5 0D TR EV A < B 5 7 BT

B3R TREBEMHRFLELTOREX
BEEHR MR S 1T B S A AT

TR KRR SBT3

Fq

B 5

(RHFIS74E 3 H 2 HEZAP)

1. #&

MR 2R IC B T BB R I ARtk R
ELT, 288 A0 ODY B5WE IgA
TREBINIFHRABFBOEELA D ST
Y, o, —RBOBEYHE T H 5 lysozyme
bREXHWHTICERICEITNTSY, BYE
BHEEED — B2 IC > T BEHDEEZI LN
TW32, [EXLWBHH O 05 0 Igh,
lysozyme 3, YL EIT X - TROERI B A
hbre, [EXRIODMBINSGEDEHEEI
Na® o, 3y P EHNTE/NaBE KD
K[UEBXERIE LcBORE XSt of% 7
a7 v, lysozyme EDEE A A4 5 BHITH%
2718 o c, %70, BEICXZREXHSWYT
DT VF YTV VEEOEENICONT SR
2MA 1z,

il

2. WEHMESIUOHAESE
Wistar %5 » b (fk = 150~200g ) iT 22
&, fE=420ml : 35ml |c7§%¥ L7z Hamburgll
By bEEEE (K1) ZHOTNA 54 b
42104y, 204y, 304y, 40HEE S, BR
Licob, B2RETHRE LAFEY 2ZHOTH
HAHEMAEK 2m]l TREXE®EE LIz, <
nEFhlicl 5154y, 2 BRIEHRE XL 7
v PERKBOA05HEEIE D EERL,
FROHETREX 2R Lic. MTOERRI
Sy POIMAELBELE LTI, [EXUER

izt lml B &, EbHic4°C, 1500[E#
TISAMIER Uiz b, EEEZSEELTUTO
RIEZ=ATIE - 720
1D Ig8A, 188G D AIE

ETREHRASAHICEKELT, 7 v ritlgA
B LU IgG Mm% B ¢ immunoplate %
fER L, 7 v PREXRERT O IgA, 1gG %
RE Ui, EEEMPFEIKIS, EE7 v FSEDIM
BEERBASUCODOEFERL, CoBEMULKCMmME
o IgAh & % 0.13mg/ml, IgG & % 16.0
mg/ml & L7?,
2) lysozyme L LUBERROAE

Saltina lutea Z{#F/H L7 LEHE LD, K
BXUHEBR T D lysozyme BEZHE L, BEH
B3 Lowry ZR2F W THIE L7,
3 FyFrUITLUEHORE

James #® c#EUT, TVF MY Y UER
ZRIE LI, §8b B, 0.01M Cacl; 28T
Trisbuffer (pH 8.1, 0.05M) % H \» T bovine
pancreas trypsin (Boehringer Mannheim #f)
ZiREE L, 0.025, 0.020, 0.0175, 0.015, 0.0
125, 0.010, 0.0075 mg/ml DEFED + Y 7~
VIBWAER T 5. KREBEOWEEK SOul 0%
HREBEICLD, [EXLEERKRE T 0 £ 11 S0ul
WA CTRE L, 0MBRICKET %, D0
TREABE IO EXy F TREAK O0ul &0,
B L ELEREAXE7 + v4 (KX, TAC
~N—2) ODEE LI T LTW L, A 24
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1 Hamburg IH 5 » b ¥ M 3 &

HR LK T7 4 v aZeRBMDY v —LITA
N, 2HEEIERICKET S, €DO®RT Vv
KEKTHEL, €5 F OB LIES 2T
WELE, BRELTHEEHHERERENLS (E
2), BIANL LIcERBED ) 7y viRE EEU L
LIZWESDO M) 7Y VEBEOBEIREE 2 -

@
®
®
@
®
®
@
®
®

K2 7vFryTFy o iEHORE
I LR XAR 7 4 W ADER EDE 7 F
VISIAERE L TTENE LB, SUL LICEED b
) Y U EESBEIPL LIS 0EED M) Py
TR OB A & > TRlEE Lz,

P B KR T U R P 5 e

71 —

THIEME L7z,

3. HF KA &

WLER DR 7 v b, EAEL0Sy, 2043, 3043,

4053505 v PRE XL H b o IgA, IgG,
lysozyme, #EHEZER1 BXOR3 1CRT,

lysozyme [ZMZHEFTHs 52.0+4. dug/ml, 104373
82.0+6.0 ug/ml, 204355 95.04+4.5 ug/ml &
WM U728, 3058 L 404> < id 80ug/
ml PITF T Lo, IgA 13¥8ER[A30.9+0.3
mg/dl T, 104%, 204y, 04 EnFh 1.4
+0.4mg/dl, 2.0+0.2mg/dl, 2.1+0.2mg/dl
Eirr oL, 404 TiE 5.3+£0.4mg/dl &
—28 2 fELl Lo inAE A7, 1gG (3R] D>
530 F TREBEBITA SN o723, 40
43 ClE 62.4+£5. 1mg/dl T, BEIERIO S £FE0
Bincz@Roi, wERED IgG LHEULtEmZE

F= 1z lIc X 5558 X ik h Lysozyme,
IgA, IgG X UBRER=E

Tysozyme  1gA TG REMRE
ng/ml mg/dl  mg/dl  mgy/dl

g7 52.0+4.4 0.9+0.3 12.6+1.7 76.4+ 8.4
104> 82.0+6.0 1.4+0.4 9.2+2.0 70.0+ 6.6
204y 95.0+4.5 2.0+0.2 13.2+2.6 77.4+ 3.3
304 70.6+6.5 2.1+0.2 14.0+3.7 95.0+15.2
404> 76.0+4.0 5.3+£0.4 62.445.1 227.4+16.3
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IgA mg/dl 1gG

mg/dl 601
54 S0+

4- 40

3- 301

2- 20

E 104

EEEE NN EEE:
Hg/ml Lysozyme mg/di wEBER j ezt

100 120
90 1104
80+ 100+
704 901
60 80
50 704

51 10 20 30 40
S > > b

3
HEORERIIZE)

R L, 4043 7227.4+£16.3mg/dl & BEEEF]OHE
ICHEATKIBIZEM U TV,

[UB BRI BEEREICED, £S5 LTHE
BB TE 2700, MEARLEDOHERD THE
HEEOHKATIE >/, 2B LUK 4 TR
I KD IC, lysozyme [3BLEF]D 6.91+0.2% 5

£2 XS BRIBIC & 5 ST IR Lysozyme,
IgA, IgG DMEHRICKT 5 HXR
Lysozyme IgA IgG
ysozyme w100 %100 %100
WwERE RERE wERE
¥ 6.940.2 1.240.6 16.7+1.9
11.940.9 1.6+0.7 14.0+3.8
105> (p'<0. 001y
00 12.340.4 2.740.4 16.8+2.8
2 (P<0.001)  (P<0.1)
304y 79410 2.440.4 15.6:3.5
4043 3.4+0.2 2.3+0.2 27.8+2.6
(P <0.001) (P<0.01)

M

40
3

# 10 20 30
2> o> >

55 ERIBIC X B AER B Lysozyme, IgA, 1gG 3 XUME

51043 11.940.9%(P<0.001), 2053 12.3
+0.49%(P<0.001) & FR L, 304Tid 7.9+
1.09%, 4043712 3.4+0.2%(P<0.001) & b
U7zo IgA (3 lysozyme EEBROEEIER L,

BEIERTAS 1.240.6% 104345 1.64+0.7%, 20
Shs 2.7+0.49%(P<0.1) & EH L, 304y, 40

STREFNEFN 2.440.4%, 2.3+0.2% L5
B Utc, 1gG 13eesmE Ry, 104y, 2043, 304r45%
hshn 16.7+1.9%, 14.0+3.8%, 16.8+2.8
%, 15.6+3.5%TIFEALEEET, 40T
27.8+2.6%(P<0.01) L&amis ERZR L7,

1 HISA 92 2 AR HERE X, REKHOD
HNH OB L XEI T v P OREXLERK
i lysozyme (3 61.0+3.7ug/ml, IgA (3 1.4
+0.6mg/dl, 1gG |2 22.6+4.2mg/dl, HBEX
12 129.04+12.3mg/dl TH D, BEHEICK
TAHAESEIEIRI ICRT XL HIC, lysozyme 4.8
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%o
30-

IgG
201 \/\/

104

Lysozyme
# 10 20 30 40
b % 23 S

K4 zoaERIBICK B EX AT Lysozyme,
IgA, IgG OMERERICTT 5 Bk

+0.3%, IgA 1.04+0.3%, 1gG 17.0+1.69%T

Hotr, 055 L RIDAD F » FTHENT,

lysozyme, IgA 34 L7228, 1gG, e BH R R
HMinLTsh, HREARLOEDHLTAH S &
lysozyme, IgA 34 L, 1gG 12i1312R CMET
H o,
[EXRERFOT v F LY 7 v UiERE,
F 4 ORT LS wEEERTAs 1.02540. 100 mg/
dl , 204343 1.5853-0.189mg/dl, 40435s 2.07
5+0.179 mg/dl TREICHEML T8, #
EAREOESLTA S L, BERO 1.4+0.
1%z e~ 2043 58 1.9+£0.2% (P<0.01) T#&
BRI LT hs, 40473 0.9+0.1% (P<
0.05) CTHUEFIME LD IETFT LT, 1HIS
4y, 2HEMEHBEXE/S v M TR, 1120

£3 23 BRIBICK 2 [EX S Lysozyme,
IgA, IgG OMERRICTT T 5 HEH
1gG

Lysozyme %100 IgA

ysozyme y 100 188 w100 218G _ x100

_ RREHR wEHE  REHR

¥ 6.940.2  1.240.6  16.7+1.9

205 12.340.4 27404  16.8:2.8
(P'<0.001)  (P<0.1)

404 3.4+40.2 23302 27.842.6
(P'<0. 001) (P'<0. 01)

Wt 4.840.3 1.040.3  17.041.6

* 1 H15%y, 2 80 HeEkE

WP 2 D RSB RE I B 9 B R
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Fd 2 oNERIBIC K B3 EE TSRO
TYF Y LY ERE

AT HiEE* twEHE AT 4
- B mg/dl mg/dl BELE
B 1. 025+ 0. 100 76.4+ 8.4 1.4+0.1
204>  1.585+0.189 77.4+ 3.3 1.9+0.2
(P <0. 01)
404y  2.075+0.179  227.4+16.3 0.9+0.1
(P <0.005)
kk
pg=-4e
205 1.5754-0.146  129.0+12.3 1.3+0.1

*TUF b)Y oEE

** 1 H155%, 2 ARG FeE

SBE S 5 bl NT T vF M) Y viER
ZRAONB - PR EARICHT 2EHS L
T3 1.3+0.1% CcHRfERiE & i REREIC K
T LTV,

4. % E3

[ERFORLEHEABEO—DE LT, IgA
IgG s FDRE s/ a7y vEBEERINLTOH
5, DS b, Igh 3oawd IgA &L THIS
hTehP, K[EIXR CGRER J0aWmEhn
TEELUTHRKEXOBREHEICEHS &, —
%, 1gG QiR IcE BICERE L TRAEMO
BEFHOREAET 250N T 5, FT2,
KEYEDO—ETH B lysozyme |3, REZH
wHhicEBICAETNTED, EBHKE TR
EBRETRRLOLTVAC EDD, KBORYE
BAEICIE L > TV A DD EEZL LN B, lyso-
zyme [Z{ifd macrophage, BH I IR icZ&icE
BEINTWay, kLD, £2hs0oMiED
BWEICXDEAZINE SO LEEbN T,
K[UE X Wt o IgA & lysozyme 231E O HH
BEfREEDC & LD, lysozyme bFEXIR K
DH/WMENZOTRBODEHEEINE LS IC
BoT&x1®, ZC¢T4HE, v bEANTE
NaBBE X DREXERIBH L, [EXRS W
AR LICBOKE XS WY O 1gA, 1gG,
lysozyme Z#lE L, EEHIZEIZHE L 7o,
+7-, 5o bicl H154, 2 AREHEEEEXE
IEAOREX WOV TO BRET 2N A
72



¥, BEICE > TREX ICHEEMA -8
B OTE LI TR S ORFHIEB ZR 1,
X 3 ic/Rg D8, IgA (330433 T L, 40T
2 5Pl Lo Kig7sin &R0, 1gG 133043 & T
FIBEAEEFET, 04T EIVENER
Lo MEREICDVTIE, IgG SR UIER %
Ry, AOHTRBIESHEINEAK, lysozyme I
2053 23T T, 3048 X0 TIREBA LT
Wiz, #E- TEEIc XD, 304 TiXMKES
DFHE 3PN, 082 2 % EEE K
RSDODREX S WHR~OBITBHEKT E D
EEZ b,

K[UE XL IZ, BN XN 3 EEE B IR
b0, ~EOEBEOEIBEBOSNILLNID, X
HISEBZA L7 0IC1R, &2 DRDSDREH
B3 202k TcHBRLLETNEZES
B, 2T, £2, M4k, BEHELD
B TAHTHS E, lysozyme, 1gA & $2043
22— 95 EHiKMOBR AR &, 1gG X
305> TEEHLL, 0 TREEEMAERL
7z, M¥E D lysozyme BZEB#HETH Y, IgA
b I1gG icleNTHE (W1/100) TH 3709,
P EOHRREBRELD, BEICK > TREXITH
BEMZSE, FTTRE IR LD lysozyme,
IgA B3I N, DOTHERSDEE X W
NOBITHRCE - T 1gG, REQESHENT
55D EEZ Sl lysozyme (2D 1 T 3,
SEXOMBBRICERBICETINTOBEENIH
EMHDY, FHRITTII v MICREROS
WETFLE XN 22K ©H 5 Bromhexine %#¥
H5LT, [EXEEBETBO lysozyme EHSEEN
L7cZ E2HERLTNBY, -7, 4EIOK
Bz, [SEXOHBMIcLIDEE XRER» S
lysozyme 233X N B ENIEZDEA & 73
H5bDEEbN B,

1 8154, 2AMEAEEIE]S v TR,
203D £ 7% 2 FIB % DO KE XUk & K lyso-
‘zyme, IgA & &, 2053 1 AIEIEDAHD S v M i
ENTBLLTED, REARKCHTI2EHS KL
HEFTLTO, 1gG, RELERE X ic 1
mLUTWie, chid, 2EMEROBREICKD
K[EXR LD D lysozyme, IgA DL 3K F

Fq

FRBERPHCE R15% H1, 25

L, ¥/, MERSOXJEXABITELEICK
DIREIN/I/IDTHAD EBbI B, E-T,
KIENEHEEET LR, [REX WY+ D
lysozyme, IgA D34 L, NN FKED K
PARBICIVZEVIEBREVDEBCT D
DEEZZ LN B,

ar TYF )T icO0nTR, TDORE
BIHRECRRD—2THEEEBELOoNTH
DO, b FOEHOEICOWVWTIRKRE >O®E
9B B, Lrl, [EXRERTD ai TV
FIMY)FYIDODTRELERHEATH Y, 40
F—D2DRAELT, 7 v FREXLEEKRTO
BELXAT VF V)Y UEREELTCRIELTA
Tco [REXEHBBRFOT vF VY 7Y yEKR,
w204y, 404> TEUERTD T hE hl. 5fF, 2%
ICHEMLTEY, MEARLOESHLTHEY
3&, 20312l 9+0. 2% EEHEA ED, 40
3 TE0.9+0. 1% TIEKF LT, /7, 238
REHEED S » b T3, BE204>5351.3+0.1
%THy, 1REEE205D5 v MCHRTET
LTWikd, THODORENSI, TV F b
VY viEREE T 5 YMEDS, lysozyme, IgA
ERICLRBXMIDFMIN TV EAEEKES
EZZohb, UL, MEFOTVF )Y
VEMDBKEBTHIEEEINL, TUF
Py Y VERERERREOESELTH LD
TER, WALCMBRSHTOREQEDE
BLIRKEXLZUIBLDEREDLNE LD, 5%—
[& DBRESVSMETH %,

)

5 &
Wistar %t 5 » b iz Hamburg [ BUmsgfEL:
BARNT, N 54 MEE104, 204, 304,
A043RERE s, B LD BEBEAAEKZm]
TREX ZBH L, EHEE DO lysozyme, IgA,
IgG, TvF LY 7y Ui, REARTHIE
Ufco %72, 1 HISS, Z2HEMERGEEIE
7 v PIZDOWTHRROGTETEREFZITIEL,
LR OB S 28IE L7z, SEEKP DZKS
DHREHEREDEHSHERD TREFICHET
% &, lysozyme |3EfERTD 6.9+0.2%H 510
£ 11.9+0.9%(P <0.001), 204+ 12.3+0.



FARI57. 3

49%(P<0.001) & FH L, 30472 7.9+1.0%
40531t 3.4+0.2% WA Uic, IgA (3 lyso-
zyme ERBROEENEZRL, GEEFH 1.2+0.6
%1053 hs 1.640.79%, 204355 2.7+0.4%
(P<0.1) & FH L, 304y 4042CRRENEFN
2.4+40.4%, 2.3+0.2% & L1z, 1gG (3€8
KRy, 104y, 2043, 304ydszhsh 16.7+1.9
%, 14.0+3.8%, 16.8+2.8%, 15.6+3.5%
TIEEALEBET, 4047 27.8+£2.6%(P<
0.01) 2B FRAAZR U, 2 JERYE HBEE
Ty PTIR, EE20 45 @ lysozyme S
4.840.3%, IgA #s 1.0+0.3%, IgG #s 17.0
+1.6%Thb, BE2051EBOLHD T v MiC
HAT lysozyme, IgA JIETLTE D, 1gG 2
BIERICHETH -7,

PE->T, BEEICK-> TREXICHIBEMNZ 5
L, REXBRELD lysozyme, IgA M35y ik X 1
THINT 505, HEBEIC XD SHE bR ARk
BTHE, CNODOHWHBBLTEEDEEL
5 b, 1gG 131040 5304 F TEHHE L,
O5ncamicER LT, T, SHBEC
K BAEBED SN otz 308LRIC
M LDREXNNOBTHERICE D
nicEEZL o b,

TYF MY TV ERICOOTIE, BRERSS
1.440.1%cH b, 20Tl 9+0.2% D & E
rotedd, 4045 T0.9+0.1%EEFLTH
7. FT2,
BE204> 51.3+0. 1% cH v, 1 [EEE204rD
5w MICHENTIETFT LT, TvF Y
Py UEMAET ZYE DS, lysozyme, IgA &
ARICKEXRE D DWW INEFEENER S
nrc,

E 5 B
WA 2 IcERe, AEER, AKRKNEZEDD

IPY o O AP MR I BB 3 2 B

2EHEARELZIECT v P TR,
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STUDIES ON THE DEFENCE MECHANISMS IN THE RESPIRATORY SYSTEM

Report ITI. Effect of Inhalating Cigarette Smoke on the Levels of Immunoglobulins,
Lysozyme and Antitrypsin in Bronchial Lavage Fluid

Masao KADO, M. D.

The Second Department of Medicine, Chest Disease Research Institute, Kyoto University

Amounts of immunoglobulins, lysozyme and antitrypsin in bronchial lavage fluid were
measured by using rats (Wistar strain, female) in order to examine an effect of cigarette-smoking.
Each group of rat was inhalated a certain amount of cigarette-smoke by a smoking apparatus
(Hamburg type II) for 10, 20, 30 and 40 min, respectively. In another experiment, a group of
rat was exposed to the smoke for 15 min daily for two weeks. After the inhalation, the bronchus
was lavaged with 2 ml of sterile saline and the supernatant was collected individually. IgA
and IgG were measured by immunodiffusion technique. Lysozyme was determined by a biolog-
ical method. Antitrypsin activity was measured by James’ method.

The results were summarized as follows:
1) Lysozyme level increased 10 min after the start of the inhalation and reached to the peak at

20 min. The level decreased into normal range within 40 min.

2) A pattern of IgA was similar to that of lysozyme. The maximum peak of IgA level was
found at 20 min and decreased later.

3) IgG showed a different pattern from IgA and lysozyme. The level remained in the normal
range for 30 min after the start of the inhalation and remarkably increased at 40 min.

4) A pattern of antitrypsin activity increased at 20 min after the start and decreased into normal
range later.

5) A group exposed to cigarette smoke for 15 min daily for 2 weeks showed lower levels of
lysozyme, IgA and antitrypsin than those of the groups exposed to single dose of smoke for

20 min. On the other hand, IgG levels were nearly the same for both groups.

It was suggested that the secretion of lysozyme, IgA and antitrypsin in tracheo-bronchial
tree were stimulated by the inhalation of cigarette smoking. However, the hypersecretion was
seen in a short time and, after that, the secretion returned to the normal level, as if those special
supplies were limited in the tracheo-bronchial tree.



