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~LIRP it; ý- ;Cl that a.ntibod productioil was

K .. A.. ~ ~ c ~ lo tbo OM I 'psrThntal~nn~ o.V

J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~& C.C .? d' 3n.I wia ý found tbt .ýA~

- ~ ~ ~tic:yz~z-it v~~duzt anti,,,n epipaonrOd toý bOT

c'int ~i~ ~n th.0 u~t ubzj-,cts with cbronia resniratory,,diseasoo0

'IA* h~t~ hnbii?"' prv-ei-li-' Stdo i.,'a carried out t6-6itend the

r~ ... iny~L~ie t emfr~it Ca t investicaL -aho influonc'6 of VAr.

~:' w es c~.Ta1. -~,z urUon ltriunologioal procosses in enimale.

R~~ 92 E I A11

Va r)~~rap~swihn 400 to 500 Gnz, ma!le albino rabbits v~ighinr ,

3#1" t 4,0^00 gra, and adult w~hita bLghorn hen wore used iA this 9st'adjee

2Jr -VJ)Mrifl( (lISap) (AnMOtr Co.) and. five tim~e,. orystalized

cý- nljoit~cs, (E'A) (IN'tri-ticna1. Biceia Co.).wera used for immunization. 'A

rb in 1Vig>1, t-o funs wore installc ine'ouebox 6eourrin.

u-iujfoia di.ýt-ributilon of chcrnioal eawes, -and aeroso1iied antigiens. 4b

3c-ib~in ttibc c;,ýtvincd glons fiber which bad been immersed to' satulatid,

vodi imxr hydrocý:ryd isolution and dried. This tube was connected betweenthA

box and outlet ft1 an attemption to absorb S02 as zmuch asposbl.8uf

d Io:-Lde bc-:2b vas purcba~e.d and concentration' of 502 g9a's,*in exposui4 box -Wa .s

LW~jUz~trC, Ccn0o1ThcOKU S0 and outlet fow.ý Coneintration of SO~

men-twc~d by n~iiritiva detecting tuba avail able at Takiahiho CO. Tko 44



Lzn-mzatiton procodure

(& -nc. a4z - rzbb'-it! "were expcze-i to 250 to 400 pa..m. of S 0.,

exposuz:6 box for, 30 minut~cz. Fo0leoIng tbia, I. % of flSA or FA rc

Solizedi for 50 Mini.utes from both 31de of w±e ý oxv;no

getZhar. Th~is was rapoated fo sev=n t ir-as every othz -day. ~2
afi4ter last exposura, blcood ur_, drawn frcm each anirials and sortzri r. _,i

S frozen tritilu~

Two groups of rabbit~i, consisting 01- fo=, clim~a! a in each r era~z~

-to SO2 in an idantical namner.=-etttedhrcviously. one Croup of eunimn-1-

received 5 mng of D;ýA intrxin"Olarly riii IPres=4'8 adjuve.nt and enothr.-

5 mig of BSA subcultanzeously imzmediztely after 1st, 4-t.h and 7th e o

Blood waz draw~n trora:!oKs aftor the 1=t'injeation. Control tro grrour.3

rer3 izrunmizd ivith BIRA in &n ldentic~l rianner be,, wifthout praoxrosura "Io

S02. This study was dcno to sp reth''r S02 0 P Mo' itsO1f CGII~d p~c<otO

( sytemic or l.ocal runtibo-ly p utei~W rgcdjnv&n'2^ effest.

2Trter of antilbody P- o4uocd -as measured by tannie acid troated red
3)

cell hena!- _--in-aticn t-no i Pasi3va cutaneaus anAphylaxis (FCA). Or=
gui~eap1~wtst~z.zdwit tw 2r3 in PCA.: one in fr012 thse xperimental

animal an! the othber froni cont-rol for comparivon.

terial t-so fold dilution from 1 s 10 was emzployed in hemagglutiziation

test ana ze-i al three fold dilution in passive cutaneous enaphlaxl'4.

Histoloz-2- strzdi.



fV, 0 exposure an sent for histolo

h;,*-Y "T, nPa cd on board nl:1i or's drop radioactive macroj A-.

LI)I:I. Pnibir2!nr,1,2 plnc!ýd int,. low,-r part of trmhi~a end nrov'eent

u~ui~rzli.rc :~~L~~h1w~t c~iv~d b Wintir. Thoe s tudies ~rar dono

'.'-t!` "Id v"02w~ e~xporturo in tho srzo baa. Ran wag particularly chosen

b ~~~of 1nThof' nvc~k to rue'Žm comparison easier.

In!iX½.t'lton of raiio3.ctivo mewril

.11 11b~i1a %-~ aiz rlbwumno vas aerooolized to rabbits proeaxpogeA'

to hiM Covcýn.;o of '0 n rabbits w7ithout preexposuee. Blood was

drz:ii periodi~cally to followT fatto of inhaled material.

RE3tJTA3

'01boY pro~uctz-;On

,Ai~ ohrv-n~ in Table 1 end 2, titer of antibody was higher in SO2 pro-

cxrwt3ds aaiuanl =I-ni ~ rcr1 by hmnaW71utinstton test and PCA, when immunized

with a.ro~soliizj antircrn.

Vhoa antlzi- iw ra ivon intrrnmuscularly with Fround's adj)uvant or

sjuboutarurc~o'91yO tharo appeared no~ eignificant difference of antibody titer

in compairison bet-';;en 00 2 pr;ýapoioed group and control, although statistic,

analy:3is apinporcd not to bo foarsible, becaus~e of variation of titer and

small nobor l. aJtL(iOao (Tbl



Infiltration of laucoooytent beinnrrbage, edes&, ateleatatia ChMgSDS
increased excrete in bronchi &to. were major changes in acute e-posure of

C02 -I
MctivitJ of cilia 2

Movemeniu of radioactive vatcried due to ciliary activity was measured

by sointilation counter using ben. Beceaw3 of coughing, it was Oometimeo

difficult to ascertain the speed ot movement, In addi1tion, because of

S±insignificant number of subjects and preliminary stage of the study at the

present time, definite statoenert could not be made at thin tise, but mom.

delay -of movement was seen in S0 reposed ben*

Inhalation of radioaotive material t

At the present stage of studiev, no definite statement cannt be made,

as only prelimiunary studies were done so far*

S2is thought to be one of the most important air polluting cases at

the present time. From the investigation presented. here, it became olear

that antibody production in artoelarated when animals aro immunized through

air way following exposure to S02 SD2 inhalation Itself does not appear

to stimulate immunologically competent cells an shown in Table %, but S02

* inhalationl produce damagenent of air way tract. This probably cause Por-

usability of air way aince anyr kind of Inflammatory cbenges increases per-

usability* Activity of cilia decreases when 302 ia inzhalud. Accordinge to

lensler and Battista~), ciliary activity Is markedly reduced when exposed

to 302. This confirmed our prelifinary findings. Consequently, inhaled

-4-



anrtl'on would stcy lcneer period in air way tract cinc• ciliary activity io

roduocd. In additicon, permeability of air way tract membrano io incrowr~od.

'JoThe f~reore, in'h]2Cd nntigen has nore chnce to touch Yih imnuno1or'icfl'y

cc '::petent cells in body through the circulation. This is thouLht to be tho

mD-lin c&uio of acceleration of antibony production v;hen 302 W&:; preeoxpoced,

a]tho-uh thin was not proved definitely at this utajo.

L. Currently it wan found that tho incidence of positivo 3kin toot to

hovDse dnst was hither among the rsmokers and among th3 subjects with chronic
Se1)

¶ re!Jpircitory iscaes 1). This fact can be explained with tho identical

In htzua, daily life, high concentration of SO2 such an used in this

stuly is seldom encountered, but chronic oxposure of low concentration of

1O2 could produco an identical changes in respiratory tract. Anyhow, tho

findijitg in this study is certainly liportant, taking presont air pollutintg

problem into consideration.

To *':now the mechanism, more studies are needed. For instanco, activity

of alveolar nacrophago, fate of inhated antigen, etc. should be investlr ated

furthcr.

CONCLUSION AND STUMARY

kntiboty production was accelerated when animals were preex-posod to

SO2 and aerovolized with antigen. Because of premature investigation at

th., present staýe, the mechnrism could not be clarified definitely but

fr•-,: the &rvo!able investigative results, it was most likely duo to : 1)

iVre..d ,r•ieabi•ity of sir way tract membrone, and 2) decrea.-ed ,ct:1Mv1y

Sof cil!• vŽ.i• eC11144e Voc•nulvtIon of raitigen In longer period iJhen LSO was
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Tible 1. Antibody titer in rabbits

* Pretr'atrnent No. of Antigon Hemagolutination rCA

S&Fiu. ,1 %titeor (reciprocKnl) (reciproal)

"2;02 8 EA 1280-5120 90-2700
0(3o) (900)

_ I _ _ _

None 6 EA 520-2560 10-90
(907) (50)

S02  10 BS sA 640-5120
* -. (2112) not done

V -no 9 BSA 10-5120.- . ... .. . . .. . i ...... (780) inot done

Note: Number in ( ) shows mewn value.

Table 2. Antibody titer in guinea pig

PretroaO-ment No. of Antigon Homagglutination PCA
animals titer (reciprocal) (rociproc1)

so 9 EA 160-10240 30-270
(1866) (174)

Nono EA 20-10240 10-90
(1285) (38)

=77- . ....

.O0 9 BSA 0-320
(57) not done

fNone 11 BSA 0-10
__. (18) not done

Note: Numbor in ( ) shows mean value.

-7-



Tablo 3.Antibo~1y titer in rabbit

PTrcat {,:7 lb of I'nzto Hiaguimtion

24 BSA with64-20
Fround'e adjuvant

4 MA with 640-20480
fround' adljuvant ________

2 ~ 4 BSA S.C 160-640

4 BSA S.C 160.-320'

Fig. 1. Exposure box
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Antibody production Was accelerated when animals were preexposed to S02 and
aerosolized with antigen. Because of premature investigation at the present stage,
the mechanism could not be clarifC ed definitely~ but from the available investigative
results, it was most. likely due to: Cl) increased permeability of air way tract

membrane, and 2) decreased activity of cilia which cause accumulation of antigen in
longer period when SO2 was preexposed. (Author)
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