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ELT, aFfaE oftuc, bW b i
[gA [CREINBZWHTREOHFAEDIEH I N
TWwb, Ff, —HOKEMERETHD
yme &, IEXSWETICERICETIN TS
V. LM EEEO—EICE->s TS0 L
EALNTVEY, [EXWETOINLLD
[gA, lysozyme (3, SERIEEDIND B EXE
FRLOHWMENEbOEMEEINS D, K
2137y FERIOTRERZITIE, £ /3 2B
L - TREX AT 5 &, KB
D lgA, lysozyme Aihn4 % < & & #H4h L

il

lysoz-

722% KETIR, = v REHOTEREICKD
LKEX ML, JUEX T o IgA, 1gG,
Ty b ERBICHENTENED
AR LD THET 5, 72, UH&ELT
oy YRIEK (SRBC) ZHOT, = v Rl
I BBk EE IR (plaque forming cell,
PFC) W& L, WEN< 7 X DRERE, i
PUAREAFEIC B K13 T EBIC OV THRETL

i =
70

lysozyme 53,

2. EBOAE
FEE 1 : 7 » MA Hamburg 11 FUsiELl &
(®1) OF v »3—T, 75 AF » 7 HD/N
Mp=w Z2HF » v 3—%2REL (B2, 20

X1

Hamburg I1 BIBZEELE &

e 21 —
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X2 =ovRFPHEF ¥ N
5y PHOKMF » v3—iT, 5 RF v 7 HD
< W ZA/NF v oN—2WE LT Hamburg I1
TR R R T B o

hic ddy =w=x (Hf, 8% ZANT A
54 ME (2R EE=280ml: 35ml) %104,
204y, 3043, 40)FEeiiE X, ER LD B
WAEHMAEK 2.0ml TREX 23 L1,
SEXRFREIOITEL, F7aVYFa—T
e STOEWCHREEMEE U TIT 8 » 7o U NS
1. 0ml O&KEXBEHI I, BB 4°C, 1500
IS ME Licd b, EiEHRD IgA, 1gG,
lysozyme, #EREZHE L7z, T/,
hexine 0. 5 mg ZREHFIRX OFFE L, 304, 60
o8 0 HBICER U TKEX 2L, hiFH
LD lysozyme, #EH R ZHIE L, EER
BINTwoXSEEL#HELTITE -7,
IgA, 1gG 13, EZEAEMFEHTH (GHET
fo DX IES 3 BT PO ACK 16-3) iR LT ESL L /e
immunoplate i Xk b,
lutea Zfif L7cle@iic kb, 7/, BE
A& Lowry #2ick » THIE L7,
EERO 1 ddy <vo=x (H#f, 8184, 1284)
BLLy C57 BL/6 = v x (8i1%) i Ham-

Brom-

lysozyme |3 Salutina

Fe R« KA < FEA

FUNBIEPEIRC . HB16% 1, 25

K3 v RAREZEEY:
U RDKEEHEELT, Hy &Y VOBEEHT
SEOOMICRE=EATES L, [EO—8E 4
ZTYIBET %5, COKEOYBOXD, By
W L7z ATOM #fR 7 57 — 5 v (4Fr) A LK
THEFLEE LIz DB, 2ml O£k AE AL gt
RIS LTI EIT789 6

burg [#IMIEERE ~F T 1 H 1, 2040R4
HHBE X, BERRL: 4 HH i SRBC #ilH
107, 108, 109 % R # IR & © #ikic TG Ui,

SRBC #iE#5#% 4 HHIicEHR L THEEHE
H L, Cunningham & Szenberg M FHE® 1 X
H, Bighodt SRBC-IgM.-PFC ¥ A% E L
7o (R4, BEEELGO5ILA2 1 HE L TERET

3 -72,

3. EBRO/E

FER L g NaBEICKD T RDREXE
B U 7o DSRUE PRI T lysozyme, #E R
HORBIEE ZRIICORT, lysozyme [3BLE
B8 4.6+0.4 ug/ml T, BEEE105>H5 4. 84+0.7
pg/ml, 2043538 4.240. 9 ug/ml, 304343 3. 7+
0.5 ug/ml, 405355 3. 4+0. 3 ug/ml TdH - 72,
WMEPEIL, SRS 452+ 18 ug/ml T, 10
53 H% 446446 ug/ml, 204373 37469 ug/ml,
304378 432451 ug/ml, 404375 398+ 74 ug/ml
TdH -7, lysozyme DMEFIRICKT BEHS
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PFC assays in spleen

X4 Protocol for determining effect of smoking on the splenic PFC response to SRBC

1 2SRRI £ 5~ v 2L K
Lysozyme B

#+* 2 Bromhexine (0.5mg) #FiIc kB = v 24
BSLPeHHR T Lysozyme P

Lysozyme ! W E 19 & | Lysozyme

y e K EL O
(wg/mD) | (ug/mD) | geapahe "
B 4.640.4 | 452+18 ‘ 1.0140.06

105 4.8+0.7 | 446+46 | 1.08-0.20
204>  4.2:40.9 | 374469 | 1.1440.20
304y  3.7+0.5 432451  0.8540.06

| ‘ " (p<0.005)

|
405 | 3.440.3 | 39874 | 0.88:0.13

‘ (p<0.1)

echhgd % &, #EmA 1.01£0.06% T,

1043231, 08+£0. 20%, 2043531, 1440, 209 & #t
EEARLTED, 304, 403 TlEENZN0.85
+0. 06% (p <0. 005), 0.88--0.13% (p <0.1) &
W] X DR WEZIR L1,

IgA, IgG ZHi%E U7 immunoplate T3,
IgA 3= v 2MEDSOFERMINE T, T/, IgG
13200 R E CTHIETRET D » /o3, K[EX
o IgAh BRIEBRRETH - 72, [EX
o 1gG 2o TIE, &% DEHTOD
TEREAEEFNEL, BIEvURIMED
I60fEMREEDRETH - 1,

Bromhexine 0.5mg Z#T LEAOKE
YRR lysozyme OMEHRICHT 2 EH
Wi, #aEis1.01+£0.06%, 3043430.86+
0.26%, 604>530.94+0.28%, 9043230.924
0.37% T, BEHIEEMNBZREDONLE LT

(D,

EEI : 8BS, Mo ddy <~ v xic@#EHE

|
Lysozyme | #4 % [ i |Lysozyme oo

(ng/ml) (g/ml) | FREAR
& 4.640.4 | 452+ 18 i 1.01+0. 06
304  4.240.6 | 5054126 | 0.86+0.26
604  5.04£0.9 | 547112  0.9420.28
9053 | 4.1£0.9 | 4814140 | 0.9240.37

%3 o ddy = v = (8384) O SRBC i
42 PUAPEAIC B KIZ 3 B

SRBC & : ' PFC/Spleen

(=) 214504 4349

107 NS
(4) 49170115567
(=) | 223300153785

108 | 0.05
(+) | 45150081441

(=) | 249600454788

109 1 ‘ NS

| (F) | 21240042663

X+, SRBC o9 2HuikELiE Lo
PFC THI KB TIE, ‘I IKRT LI,
SRBC 107# T3, ®2E(—)FHD 21450+ 4349
ot U, B () BETI349170 215567 & 2 4%
DiEic¥mU Tinieds, #HErFEMciERES:
T tz, SRBC 108(F T, L4 (—)FE
223300+ 53785 T~ TREHE (+) BE i3 451500
+81441THhH 1y, p<0.05 OEBERTHEZEODR
mZz&#E» 7z, L L, SRBC 10/ <iL, et
IKEZRBD SRS T,
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F4 BUEO ddy v vz (1254) © SRBC ic
st B HikEAICE I THE

SRBCE BY {5 PFC/Spleen
107 (=) 760042812 NS
+ 2500+ 979
10 (=) 29520069388 NS
(+) 178800+ 64661
109 (- 319600+ 48169 NS
+ 186600147835

%5 EED C57BL/6 = v 2 (8;384)D SRBC
T AP EAIC S XX T

SRBCH BE R PFC/Spleen

o ||
o
e

IR « RKE - fgA

12;84, #o ddy v~ v 2 ZHWICERTE,
FA4C T T EDIC, SRBC oLEicHr»rd LT,
BE () B D PFC 3¥E (—)#okl/2~1/3
ALE TICHED LT ds, #HHENICREED
ZRBD NI -7,

8l CS7BL/6 <= v 2T, EHICR
9% i, SRBC 107 0 BEkE (—) 7t » PFC 25
50250+ 6286 T 2 Dicxt LTrEsE (+) B
14060+ 5378 CdH b, p<0.001 OfEBERTHE
IIETF LTz, SRBC 108HTS, BEE(—)
Bt 151200414800 jcke~xTeafE (+) TR
93800+ 15210 Ml T v Tz (p<0.02), L
»» L, SRBC 10°( iz RFC [cZRZED S
N -7z,

4 = -3
KB ORGP ENICEE R RE 2 > T 5EK
B WP D lysozyme, IgA i3, K[EH
WER K D W N5 EHEI N, K[EZ LN
LTREXESMAREIEE &, SWKTIC
HBRITI2DEEZIONTVE, RA BT v b

FARMEHHIE 816% X1, 2%

ARV TEERIMIC L AREX RS WEEEX
W7o EERTIE, IgA, lysozyme & WEE205%
E—2 &9 58NmERYy, 1gG (38LEL0S TR
Bic ERTAZEEBDTNEY, 40EITER
Bt~ v RICHAT, gNIRBICKLERE
FHRIEICKD, wIRKEXFWEFD lyso-
zyme, IgA, 1IgG OEBEZRFT Ui, [EXBE
BRIZEBRLES 270D, REABRELOESES:
Koo TREBHICHB T 2 &, = v 2R RE TG
Wb lysozyme (35 v b & REERICHELEZ05> T
BREMMLTHS D0, HAZNICERTR
72, 304y, 404> TIIERERT K DEMEZER L7
(p<0.05, p<0.1), = v XOKBEXLHFE T D
lysozyme EEEX, v POBLZEI0HOIE
ETEREIC>TL, Tk, BEARIL, v+t
DRIEFDBETH - fetcd, 2B TRE
FAERBUCBICmELSHA LICRERRIC
KELSEEBINIEE, 304, 4045 TETFTLE
bDEEZ NI,

v U AREXREKR DD IgA BiIE, < UX
mEH IgA 808030 1 UTOERETHD,
AAIWESL LF: immunoplate CIIAIERARET
Ho, IgG ico>TIE, BEFID» 54040 F Tl
EAEEFHNEL, v v xiEd IgG 01604
DINDOEBETH >/, #->T, vTVRAREX
EEbhoRE s a7y i3, BENSERICK
Wiz, BEBNRBEEHRRHETH -7

SEXRBEROSWEFIEIE ZEATH D
Bromhexine 0.5mg %Z#E L, HEENICKE
KU DO lysozyme BELZAICERTHE
BoERIAHOLNT, [EXR IOD lysoz-
yme D ERERT AKIERB LN -7,
ZOEHELT wvROK[EXRIZ 7 v b
ICHE LT EM I3, HE-> T lysozyme
ORMBEGDBTHICEE, T TRDREX
e ESERICHEEZES C EBBL oK
3o LK, [EXDIWOWIFED D DEEBEY
ELTRERBBEREIVDIRLTED, =I9X0D
BRIS/NEIIE, [EXRSWMOWTRICIIHEET
BN EEZ NI,

B OMESAEEACBRIZTEECEALT
1%, Thomas & 319744 C57BL = v x %2 H
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WTTS > e iENDH 27, Tx SEBOTHE:
T, Hamburg IT FId % & 2 F L TZELxt
ZoNafBERT 1 OFEGREI NI DE]
H7~8ps@Esy, 108Fn SRBC %%
BIXANEE LIcobEBIicsT % PFC 0%
BEHE LTS, £LT SRBC #5#%9H
Hizc PFC p3a v bm—nd250%ic8#inL,
36H, 182H TRISOBREEETH » /o 3294H T
BSOBUFiclflEs T, #-T, BED
iz PFC g#md 2uns &, SUEZ K
e sl Sha & H|E LT, £,
Thomas &%, 108F® SRBC #ZEmA~EE

U7cHaic, SR MgO PFC c5X 2 2%
KDOWTHHMFELTED®, FIROKELHNE
HEBRIFRKROFHETEESY 2 &, 1THTIR
PFC 2o v tao—niclkE~x7T p<0.01 OFE
ETHINT 555 38HETIE p<0.1 OFHEXT
B Ulc &R T 5,

—7%, Holt 5%, Hamburg II R{dZiEL:
EAEHWT CS7BL = 2 gk £ — v BXU
BA =D F N O BE XY, 108 HD
SRBC #EER#es Ui BIufEH @ hemag-
glutinating antibody ZHlZE L, K& —/WVET
12 enhance ¥NAZNHL —VETRHAF XN
AT EEHREL TV S, W-T, THHDEK
o, BEOHRC2 ~Na0EEICK->T
WREARERED SN0 IEIE N T B
DEBEZOND, A DEMETIE, ddy = v =
@ 8 4T3 PFC 2s8m LT 308, 1284
TIRETLTEYD, BHICK > THHURBEARE
WCERZRDTNSE, Ff, RULEESTDH
C57BL/6 = v x iz PFC @Z#®<iMiEzhT
B, v UvRADOEHEICE>THHEELEZT 3
DEEbLNS, Xbig, C57BL/6 =92 TD
EE T3, SRBC 10FHTIR= v bo—nich
NRTHBEOEIZS WV, 108, 107EE SRBC
BERES LTW L EMFIMBIERELE->TED,
SRBC O#5RICL->Td ViAEEICBT S
RIEOEERIZNTI2OEEZ SN, B8,
HExDITIE->TcEKBRTIZ, ~" 54 P2V
B, NS4 F1EADE —LEERIE 19mg,
=aFv&iZ 1.2mg T, Holt LDOF,ELT

FERFEE R BRI R R SRR

25 —

WEEEZ—vg gl ZIZEAROEERTHD,
EBE — DR NaZRNTEREZTERAR, R
SIAERNBE SN HMNIL ., LT L
T, BEick->T<wv2®D SRBC txfd 3
DA BEAMIE] B 5 WDITEE ISR L ~ovic B0
THRERD NI T &3, BESHIL 2 /ARl
DAHIEST, 2EMNEHEENISICOGEEEZ B X
FICEBHLMORINIZEEDN S,

= B3

ddy =9 RZHNT, EEH 3 HiE Brom-
hexine #EBICIXDTEXZRHMLT, KEBEX
PEE R D lysozyme, IgA, 1gG DEH ZRIE
Ufco F /o, BEEDS~ v XPRKIC B T 5 Bk EE
Afifa¥k (PFC) KkBXIZTEZE DLW THK
L, UTFoRkiEAEE 2,

1) lysozyme OHEHEICHTZEHIFHLT
BB &, BEFTHSL. 01+0.06%, WEE 104353
1. 08+0. 20%, 2043 H31. 14+0. 20% & ¥ B0
L7cas, HERFFEMIREBEREZRRED SNIEh- T,
B304y, 40493 Ti3, FhEFH0.85+£0.06%
(p <0.005), 0.8840.13% (p <0.1) &BLIEH] L
DIEWETH - 72,

2) IgA 12, = v xMiEd IgA &n1/80)
TTRERETHD, 1gG 3= v xMmFd IgG
‘|0 1/160 F2E DR T, B/ O BEEA05
FTEBHRZAD SNE -1,

3) Bromhexine 0.5mg ZEELIEAD
KRUEX R T lysozyme OMEHRICHT S
Hoarlid, #anissl 01+0.06%, 3043 450. 86
+0.26%, 604> 530.94+0. 2895, 904> H30. 92+
0.37% T, FERMIEEIZRD SN -7,

4) by IHKRIMER (SRBC) x4 2 HiikiE
HHEAE ddy = o2 (884) Mo PFC T
HicEER T, SRBC 108EZFH WA,
W (—) B 223300453785 | R TREGE ()
B3 451500+ 81441 L#hn L7z (p <0.05), ddy
< vz (1284) TiF, SRBC OozEichrh»
H 5T, BE(H) RO PFC (288 (—) B0/
1/2~1/341 % TiTid LT hs, HEZTSMIC
BEEDENED LN -7,

5) C57BL/6 <=wv=x (84) T,
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SRBC 107, 1® fHicEE - v R PFEICEFED A EE, 9:154,1961.
PFC {filpss8d b 7ze 5) Lowry, O.H., et al.: Protein measurement with
the Folin phenol reagent, J. Biol. Chem., 193:
5 ik 265, 1951.

6) Cunningham, A.]J., and Szenberg, A.: Further

improvements in the plaque technique for dete-

1) P BB FRBICB T 2 Rl —KE e
WhoeE s a7 ) »BIU lysozyme {[TDUWT
—, HAKEERE, 35:893, 1976 cting single antibody forming cells, Immunology
2) [ K5 : PR RS B B B 14: 599, 1968,
M2E PRERLSEET-E LTO Lysozyme 7) Thomas, W.R,, et al.: Development of altera-
BT BT, SURKOEREETIRPTOE, 13:32, _
1980 by exposure to fresh cigarette smoke, Int. Arch.
3) P B : RO BAL I BT B F1% Allergy, 46: 481, 1974
H3E TR ERLAYERTE LTOSE RIS 8) Thomas, W.R,, et al.: Humoral immune response

tions in the primary immune response of mice

IR AN B3 B TT9E, RS TS of mice with long-term exposure to cigarette
WEEE, 15:70, 1982, smoke, Arch. Environ. Health, 30: 78, 1975.
1) KEERVEM © WS TR MR i h DB 9) Holt, P. G,, et al.: Low-tar and high-tar ciga-
HEMME ) v F — 2 iC BT BH98, SiiEsE rettes, Arch. Environ. Health, 31: 258, 1976.

STUDIES ON THE DEFENCE MECHANISMS IN THE RESPIRATORY SYSTEM

Report IV. Effect of Inhalating Cigarette Smoke on the Levels of Immunoglobu-
lins and Lysozyme in Bronchial Lavage Fluid and the Antibody Production.

Masao KADO, Takateru IZUMI, and Shunsaku OSHIMA
The Second Department of Medicine, Chest Disease Research Institute, Kyoto University
Keiji HASHIMOTO
Department of Internal Medicine, Kyoto City Hospital

In this study, changes in lysozyme, IgA and IgG found in bronchial secretions were examined
from mice whose bronchi were stimulated by smoking inhalation. Because the bronchial secre-
tions are irregular in density, when a comparison over time for percentage of total protein is
measured, lysozyme in bronchial secretion increases, reacting a peak after 20 minutes. Thus
lysozyme secretions from the bronchial gland were considered to have increased due to smoking
inhalation. IgA found in bronchial secretions were extremely thin, less than 1/80 of the IgA
found in mouse serum, so could not be measured. As for IgG, after 40 minutes of inhalation,
there was hardly any change, density being 1/160 of that found in mouse serum.

In order to examine the influence of smoking on mouse immunity, especially regarding
immunoglobulin production, as an antigen, sheep red blood cells (SRBC) were used, thus examin-
ing their effects on plaque forming cells (PFC) in ddy and C57BL/6 mouse spleens. The fact that
smoking worked to suppress or enhance IgM PFC production was here confirmed.

Finally, recognition of the fact that smoking suppresses or enhances immunoglobulin produc-
tion against SRBC at the mouse spleer level clearly indicates that smoking possesses not only local
effects, but influences immunological reactions throughout the organism.



