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f  ntroduct ion

-fhc 
nror la l i tv  ancl  rnorbidi ty rate s of  i ; l re r-c i ty aslhrnat-

i cs  a rc  r i s i ' ,g  desp i te  sLrbs ta t r t ia l  p rogress  in  unc le rs tand i r ,s
thc inrnrr inopatho-r i r ' r ' rcSiS of  asthrna as vn'c l l  as i ts plrarnraco-
rrro, . l t r  I  at ions I  l -7]  .  ! ' i  ner-c i ty asthrnat i  cs gcneral  l t ,  l iar ,e se-
\c rc  i l s thnra  and h i , . r ' i l y  u t i l i ze  hosp i ta ls  and er i te rgcncy
roonrs. I\{oreovcr. thev are fi 'equently allcrgic to nrultiple
in lx l lan ts .  inc lu r l ing  indoor  a l l c rgens  such as  dus t  rn i tes  and
coc'kroachcs [8- l0] .  A cockro;rch- l l lergic subgroup, which
can bc rrp to 40 -609/o of inner-city asthmatics, usually shows
l i ighl i '  e lcr . 'ated IgE, ant ibodies [1]-13].  These high-r isk
asthn;r t ics l rare of ten ! i tè lon_q asthrna star l ing in c:ar ly

chi ldhood anr i  they are c lustered in farni l ies of  lon'socioec-
onor l ic  s latus u 'hel 'e sntoking cornnionly takes place. 

' fhese

subi-cts of tcn l i i 'e  i r r  cror i  c le-d urhan dr i  e l l ings infcsted rv i th
cockroaches. ancl  the rate of  cocl . , r 'oach sensi t iv i ty 'se-cnts to
iorrc late n ' i th thc sc 'ner i ty of  the in l -cstat ion of  thc pcst  [14] .

The role of  aeroal lergcr- ìs in the sevr:r i ty of  a. thna is u 'e l l
docurncnted. part icular ly the rolc of  i r rdoor '  , l lergens [8-
l0 ] .  Cockroac l r  a l le rgen (CRa) .  one o f  thc  in , loor  cnv i ron-
nrcntal  a l lcrgcns of  th. '  inncr c i tv.  is  u. 'c- l l  knon,n for  int luc-
ing dual  ast l rnrat ic react ions in pat ients shol l ,n to hare al-
lcrgic sensi t i i  t ies [ ] ,  l2] .  1{on'e vc-r ,  the rneclranisrn of  îhe
al lcrgic sensi t izat ion process or asthnratogenesis of  the in-
do,.,r allergen is nol 1'et clearly understood. lvloreovet de-

Experimental Asthma Developed by
Room Alr Gontamination with
Cockroach Allergen

Abstract
To study thc ast l tntatogcnic ef fect  of  cer la in airborne e lcntents of  the honre envi-
rolltì-ìcnt, rvc studied a group of guine a pigs e xposed to acrosolized cockroach
al lergen (CRa) and side-stre 'arn c igaret te (S-SC) smoke. Four groups of  guinea
pigs rverc- exposed to aerosols.  e i ther sal ine or CRa, fbr  4 r l 'ec-ks.  af t , . . ,  a sharn or
S-SC smoke prctreattnent.  Anaphy' lact ic arr t ibodies \ \ 'ere measured by passive
cutaneous anaphylar is (PCA)assay and br skin tcst .  Anirnals \ \ iere c l ia l lcnged
u' i th aerosol  CRa on day 35. and lung funct ion and lcukotr ienes (L-f  Bq and LT( * /
D1)were tneasured. Skin tesls w'ere posi t ive on days 21 and 29.T| ' te antrbodies
were heat-stable.  IgGla- l ike antrbodies (PCA t i ters l :2-_18).  Thc. CRa chal len_rÌe
caused an intmediate reduction in both the nraxintal erpiratory flor,v rate at 50()tr
of  the lung capaci ty and respiratory compl iance. The decreased lung funct ion
cont inued for up to 6 h (p<0.0001).  LTBI and LTC.r 'D* u 'ere r levated (p<0.0001)
in the sensi t ized anirnals at  the corresponding t imes of  reducec' l  lung funct ion.
S-SC smoke did not af fbct  the CRa sensi t izat ion:  instead. a protect ive ef fect  on
the CRa-induced bronchospasnrs u 'as noted. Thus. the study indicates that a s in i -
p le airborne CRa exposure r . l  i t l iout  an adjuvant sensi t izes gr.r inea pigs.  and that
the animals respond to ant igen chal lenge u' i th ( 'Ra-speci f ic  a i ru 'ay obstnrct ions.
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\ i r r rc  c ( ) r ' rs i ( l c r ,b lc  rccer r t  i r t c r .cs t  i '  i r rnc r . -c i r r . .  h iq . l r_ r isk
a 's t l t t t l l t -  l c rV  a t {c t t t1 l l s  l l t r c  hccr r  rn r r r l c  to  r i c I i , . ' . , , t c  u  l i . thc r ,
f ì ìct() r  t r r  l ì rctors in the i r r t lotrr .  c l t \  l ronl l lcr . r t  ar .c re sporrs i [ r le
1ì l I  t  l r ' - '  t lcr  c loPt l tct t  l  o f '  l  hc a l  lcrg ic \cnsi  t  izut  iprr  a rrc l  : rst  hp1r.

I r r  t r r t l c r  t r .  s tud- r  thc  r i sk  l i r l . to r . l s )  o l ' i r . r r rc r_ . . i11  t rs t l t rna .
t l iu '  authors elcctcd to st .dy,  the asrhrratogenrc ef fccts of
c t rck roach in f le 's ta t ion  ar r . l  i r rd i rcc t  c isarc t tc  s rnok i r rg .  bo th
of *  h ich arc of ien cor l r . ror  de 'or . i 'ators of  thc indot l r  en_
' i ronnrent in the c lusters of  h igh-r isk asth ' rat ics.  The au_
th . rs  r ' les isncd an  erp lc r i r rc r r t  in  i l  l r i ch  su i 'ea  p igs  *c rc  c \_
l ' roscr i  t .  thc airborrre c ' l ìa arrd or int l i rect  crgarcì te sr loke.
l -hc  sens i t i z r r t ion  to  c 'Ra * rs  t rscd  [ ( ì  r l , , . i r r . r ] l i l re -  r i .hc thcr
an in ra ls  l rcc r i rne  a l le rg ic  anc l  as thn ]a t iù .  *  h i le  cxposure  to
i r t i i rcct  c igaret te sr ' .ke acts as an ar l jur .ar t  i '  the al lergic
scns i t i z l r t  ion .

Arr i r ' l l  r 'oclc ls hav'c bcc-r  usecl  io in i ,est i_eate al lcrgic
d iseascs  [15- -21 ] .  Gu inca  p igs  a re  f ì ' c -quer r r ry , , i . c ,  a ,d  se-n-
si t izat ion is of lerr  achic 'ccl  by i . t raper i to,real  i r jcct ion o1'  rn
ln t ige l i  boos tcd  u , i rh  an  ad juvant .  i .e . .  A l (OI l ) ;o r  pcr luss is
'accine. Í  '  procluce a hunran Igr l  e qui i .arent of  r :cagi ' ic  ant i -
bod ic -s .  I :  i i l a  a 'd  IgE I rg .  r9 ] .  Hor i *e r .  r r rc -  t rad i t io 'a r
r 'ocJr- ' l  in * ' l r ich ar i r rars are sr-r-rs i t izccr b1. i ' t rapcr i torcar i ._
1c-ct ion of  an ant i -gen lv i th or r i . i thout an acl ju 'arr t  is  r 'appro_
pr iate t . r  tcst i rg the hyp.thesis that  chror i i .  . *1ror,rr .e to arr
airbor 'ecl  indoor al le rgen. wi th or r . l ' i thout i rc l i rect  c igar.ct te
s ' r .ke.  sc- 's i t izes the aninrals to becor,e asthnrat ic.

The present stLrdy is basecr on our earlier lr,,ork [2r.22],
a 'd exterds i t  to corf inn that these sensi t ized guirr t - .a pigs
de'elop r i re cockroach alrergic asthma. Sirn ' r tane.usry, .  the
rLrthor-s corr ipared the rel iabi l i ty  and accu'acy of  skin test
\ í t rsL ls  pass i r , 'e  cu taneous anaphy lax is  (pCA)assa) ,s  in  c le_
tcct ing thc al lergic state of  t5c '  a ' i rnals.  This st ,c lv 'as the,
f ì r l l  apprcrral  of  the I 's t r tut ional  Re' ic.u Board of i the U.r_
versitv of'Kentucky.

lVl;rterials and Methods

E.t'1tct' i nt t tr t u I Dt,.r i gn
Engl ish shor î -ha i r  t r ,  , ,  1  p j r ,5  , , rc re  c l i r  icL ,c l  in îo  f ì r r r r  gro i rps (g  in

t i ìù1"  gr ( l { i ì ) ) :  c , r r r r . l  r r )c t ' i r t ' J  :h , . . i  r , l rokc f ì r l lo*ccr  b , r ,c r i r i i cn l  , tnsr t i -
z;rr i ' r  i .  Srr rol i r  + cRa r cCt'  i  r ,- .cr si trc- - :  j -crrr c ig.rr.crtc-, d ia t  s 'okc fbr_
l r ' r ' " ' cd  b i ' ( 'R: i  sc t ts i t iza l ro l r .  ( ' [ ìa  rccc i rcc l  s l rar l  snrokr -  f ì r l l .uc i l  b '( ' f {a  scnsì r i r l l ìon.  anc l  S , rnkc recc, i r ,cd S,SC sr lokc_ fo l lor ic , j  b ; j r -
l u rn l  s r - r : ' j t i za l r on  T r , c , r r  l c r  o1 ' t he  cxpe r i ; , r c -p1n l  g roups  

" r ,  
; ; . ; ;

ran 'J( i i ì l l \ ' .  f ì 'u r  su i : rca pr r  ;  r 'o ' t -ach l roup \ \ ! - rc  pracc-d in  : r  sc* i -
e  l ,  . g . l  C l i i t r  i ' t c r  t l t i r , t t g  : r ì  , k c  p t . t , t l e l t t t ì l r . t ì l  í , , l ( l  , i c l . ( ì s ( r l  \ L , l l \ t l i . z . i l t o t t .
[ ) r i r i n g  t h c  ; r i o t l  t t l - : e n s i t i z l r t i o n .  b l r r o d  1 l . 0 n t l ] r r a s  c l r a u n  \ l a  c i ì r _
t ì i . t c p ' t t l r c l u , ,  a t d a l  0 .  l 9 . a n i Ì - j t ) , a n d t h e  s c r u l l u a s s t o r e d a t  . l f ) . { . t o
L ' 'c  usct i  l r î t - ' r  ' i r r  

PCA assay.  ,Ar a i lergy skin tesl  *as pcr- fonncd orr  rhe
sharcd  s l : i , r ,  

' î he  
r c :n t ra l  s i t l e . r r  oays -z l  and  29 . f  scns i t i za t i on .  A f ie r

a fu l l  r ic . ' l  0 i ' i -e"st ing.  a i l  aninrar :  u 'cre chai lcrrgcd , , , i th cRa i rharat io '

r l t l  t l l t - ' u ' - l - 5 .  r \ r1e r i . t l  c l rn t t t t  l l t t i r r l ì  \ \ i t s  d t r l t c  t r s r r r ! {  l t  po l r c l l t v l cn i .  l t i bc
[ ' } 1 .  5 0  f  ( ' l u r  . \ r l l r r r r s .  [ , . r r s i 1 . p . 1 1 1 1 1 ) .  \ . . 1 . ) .  i ì r r  , , r . , , t . , , r a ì , , . r r l  , i - l c r r k . -
l r t e l ì cs .  l l  t t t l  l t t l  c t l i l o l r t t c l t c . t l t t r l r c  r ras  su r - t i cu l l v  i nsc r t c t i  r i n r l c r .pc l l t ( ) -
l - . : i t l r i t l l  sc t i l r t r t r r r  [ r t r l r t . t o t t . i l ' i  l . t \ l l r ì ì l \ c l ,  l r  r r t l  c l l r i t gc r  i r t  t r r r ; r i r l r _ r  l . r t . l i c
I t l c t l i i t t o t ' :  \ \ c t c  t ì l e i ì \ t u ' c t l  l i l  r r  t .  l 5  l r r r d . ì ( r 0  r t r i r r . r ù c r . c ( ) t ì t l l i . - . l t o 1 1  , y 1 . . ,
- ì {  l - n ì t  r r  t ' l r l r  I  l c r r g e .

. ln int i t l .s

l \ ' la le Engl ish shorr-hair  g, inca pigs r i ,e ighir rg r00 r50 -r Ì .  uscd fbr
st- -nsi t izat ion.  and rnale Hartr r ' r '  _suinea pigs iveigh rng 200_300 g.  usecl
f  . r  PCA.  *  c ' r c  ob ra i re  t i  f ì ' o r '  I ì i i l t op  Lab . ra ro r r  (SJo ts t ra rc .  pa . ) .  T r rc
l i t . t t t l l i t l s  r i t r c  t t . t l t i l t l ; t i t l c t l  l r t  t l t . '  l r n rn t l l  c ìua11ùrs  o f ' t hc  J ì l h1 rcc6  ; . r r r t i
l l ca l th  [ ì csc l r ch  l ' s t i t u l c  a rc i  [ ) i r  i : i . n  o f '  Labora to ry  An in ra l  Re_
s ( )L t r ccs .  Ur r i r  c rs i l r  o f '  Kcn l r r c . k r

Cr tc k rou c h,Sa rt.s i t i -tr I i r t tt
C'< ' rckrcr i tch acrt ls t l l  sct ts i l  izat i t ln  \ \ .as dr lnc-  as pre r  i t ' r r rs l t '  dc.scr ibcd

l l l . : 3 ] '  t l r i c f l l .  J  s t t i t t c i t  p i t s  t r c rc ; r l accc l  i n . r  scp r i c lose , l  c l i a , r t , , r r
co r rnc -c tcd  to  a l r  r r l t rasonrc  n r -b i r l i ze r  (L l l t ra -Nc ,b  100 .  DcV i l [ r i ss ) .  cRa
(0 . ,5  n . ìg  rn  l 0  n r l  o f -  i . , . i o r r i c  sa ì inc )  o r  c - l i l uc -n t  \ \ as  Ac roso l i zed  fo r' 15  rn in .  a ' c l  a r r i r ra l s  *e - re  kcp t  i n  the  chanrhc r  fb r  an  a t j c l i t ro 'a l
60 nr in.  This t rc. tnrc l r t  \ \ 'as pcr l ì - r r ' rcc1t* ' ice a c1ay.5 day,s a ucc-k.  The
cRa Lrsed \ \ 'AS i ì  I1. 'ophir izcd ccnnan cockroach c-x l ract-obtaine-cr  r rorn
Crc -e r  Labonr to r i cs  ( l _cno i r .  N .C- . ) .  Thc  Srnokc  C .Ra  and  r l r c  Snroke
sroups \ \ ' t - r 'e  c\ f ) r )Scd to S_S( '  sntokc.  f ì r r  a per ,d 01.  l0 rn in pr ior  to
a ' t ruc r  o r  d i l uc r t  r - - x l l os r . r f€ .  s -SC s l ' oke  \ \as  c lL )n ! .  as  p l c r i ous ly  <1e_
sc r ibed  b i "  c . f ì ì t h  and  Hancock  [ ]a ] .  Shurn  sn rc ,k i rg  \ \ . as  acco r . r -
; t l i s l red  b - r  kecp rnu  thc  a r t i n r l l s  i n  thc  chanrber  u  i t l r ou l  a  l i t  c r r j ì r c t te .

.ll e u.s t t t. t, r t I t' t t t r t f' . I t t u p h.t. I u t. r i i- .j n t i b o d i e.s
cui .ca pig a 'aph'ractrc ar t ibocr ies \ \ ,err-  * . rcasrrrccr  by t r i ,o inde-

pr"nde. t  r rc ' thods.  pcA assav a '< i  sk in test in-e.  Fi rst .  pc.A i -or  bot l r  IgE
and lgGla- l ike ant ibodies \ \as mei ìs. r rc 'd b_u. .  the sa' rc nrcthod de_
scr ibe'd in oLrr  car l ier  srucly [2r .  l3] .  Br ief ly .  thar 'ed scr . r . ì  r ias t l iv id_
ed into 2 a l iq,ots.  I  n.nheatcd for  I - r rE,  and thc othr ' r  hcare-t r  ( -só.c f -or' 1h )  fo r  l gc . i l a  a ' l i bod ic -s .  L :ach  a l i q 'o t  was  se r ia l l v  d i l u ted .  l : 2 ,  l : 6 ,
I : l u .  l : 54 .  l : l 6 l  and  l : . 1 t Ì6 .  an t l  i nocL r la ted  to  thc ,  sh , r cc l  l r ack  sk in  o f
t l t c  l l a r t l c r  g t t i t t ca  p i - r : s .  Th r .  r : , rnhe  a tcc j  se run l  u  as  l ì r r t hc - r  d i r  rded  in to
2 a l i c l u o t s .  r l t r - ' o f  u h i c h  * a . .  h e a t - t r e a t e , l  a t  5 6 . ( . f - o r , j 0 l n i n .  B o t h
ma in  a l i q r ' o t s  l b r  IgE  an t ibodr .  \ \ c r .  assa 'ed  7  da ' s  a f ì c r  i rocu la î i . n .
The heatcd serunr fbr  IgGIa w'as assaved for  pcA i  h of i . , , roculat ion,
by  cha l l cng ine  * ' i t h  c 'Ra  in t ra \enous ly  ( rmg  r r r i xed , , l . i t h  E 'ans  b rue
in  phospha te -bu f fe rcc r  sa r inc - ) .  \ rean  d ian . , . ì . r ,  o f  rhe  b lu rng  a rcas
\ \ 'ere n leasured 30nr in af ter  chal lcn-ee.  Second. a skin îcst  u,as per_
fonne d w' i th 0.03- ' r l  i r lect ions intracutaneously for  thre e strengrhs of
c R a -  0 . 5 , 5 . n d  - 5 0 l r g r n r r .  p r u s  r e g a t i ' e  a n d  p o s i r i r c .  ( h i s f a r n i n e  h a s e
0'  l  nrg"n1l l  c0l i t rOls.  l  h. '  rcstr l t ing 'u 

heals '  \ rere l l l t i ìsurccl  lcrrs6t i ,  isc
and  rc r t i ca l l l  30  r t r i n  l { ì e - r  an t i : t t . l r  i n ie -c t i on .

. l l t , t ' , ì t r t ,nt t , t t l t  of  . l i t - t t . t t . t .  Rt , .x l t r t r ts t , . t  lo . l t t l ìgt ,n ( 'ht i l , , ,  i tgt ,

. {  scns i t i zec i  gL r in . ' a  p iq  r i i r '  l r )L -s t l ì e t i . / c t r  r i  i r h  a6  r l t r i pc r . i r ,  r ca l
ìn i cc t i t r i l  o f  so t l i L rm p r - i r l o l ; 1 ; [ i 1a l  130  -15  t1 ìg  kg ) .  can l t r ì l u t cc ì  f t r r
b lood  r - l rau ' i nc .  i n tL r !  , : ,  i l  * , i ' l i  an  cn t lo ln rch . , . l  t ,À . - .  pa rah ,zcd  u , i t h
g a l l a r r i n . ' i , , ' ' t h i o r l i t l e  : r r l r - r r i n , : t c r c c l  i r i t r a r e  n o u s l r . ( 1 0  i r -  r r s t .  u r c l  a r -
t i t l c i a l l r  r c i r t i l a l c -c l .  l - hc  an i ' l r l  r i l s  p lace . . l  suP ì r , . .  i r r -  , : t ,  

"n  
: . s - t i , . , .

l r  holc-body'  p l t ' thvsniograph. Thc- r rar imal  cr  f  i rar . r .y  f ' lon,  r ,oì  i rnre
nrarìcu\ ,1 ' r  \ \ 'as r 'arr icd out  as de scr ibcd previously,  [2-5.  26] .  Br ief l1, ,  the-
f lou ' rafe \ \ 'as r ì ) ( )n i torc.d r .  i th a Str , i l ranr pN, l  l5 r i i l fcrc i t ia l  pressure
lransducer as thc prcìssurc dr .ppet ì  across three Iaycrs of  _325-rnesh
* i r c  sc rce 'n  i n  the  ua l l  o f  t h : :  p l c th l , smograph .  i hc  l ung  yo lu l re

l txl
Klng Zhou I_a i i  t - long
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su inca p igs 0n d. ry  2  L
' '  

P( ( ) .0- i  rs .  c6nt ro l :

"  p  <0 .05  r  s .  S tn t r kc .

i n  d i l tmc- t c rs  ( t t t t t " t )  i s  g i r cn  i t r  t l t c  l ì r t r r  l r o t tps  o f

changc \ \as l l lc l ìs i l rcd I  i , r  i l t tcgr l ì t i t l t t  o l  l lorr .  . \ t t 'uar  t lpt l l l l l$  [ r r t 'S-

su rc  (Pao)  gas  u tcusurcd  a l td  thc  l u i tg  *as  i r r i l l t cd  3  t i l r t cs  t t r  t o t l t l

c i rn rc i l r '  ( l L r r r s ,  r t r l t t t t . t c  t t t  Pao  '  - l ( )e  r l l  l l :O t .  . \ t  pc l r k  ro l i t t t t t  t l t t t ' i t l s

t l r c .  t h i r d  i n t l a t i o n .  t h c  i n t l a t i o n  r a l r c  u a s  s h u t  o f l .  a l t ' . r i r t t t l t c d i a t c ì 1 '

a l l ( l t11L.r  st r lc l t r id \  a l \  C for  r lc f lat ion \ \ ' l ìs  aut() l ' l la t lcal l l  t i t t  t lcd 0t t .  T l tc '

dc l l a t i on  v i ì l \ c  \ \ as  co t ln t 'Sed  to  a  20 - l i t c r  co t t t l t i t t c r  u i th  a  r ì cga t i \ t '

pressrrrc o l ' .1()  cnr  t l ;O.  This ncgi ì t l \e pfcssì . t rc pt 'ot lLtcecl  t l tc  t l tar i r t ta l

crpi r l t i , r l '  l lo* '  ( \ ' t t lax) .  The t r tar i tnal  c\p i ratorv f l t lu  r t l l l t t t re p lot

\ \as rcc()r ( lcd ar tc l  s tot 'ed t l t t  a cat l tot lc  r t ry stÙragt-  osci l l t lscope ( [ l i -

t ach i .  \ ' - 1 j -1 ) .  Rcspr r t r to r l ,  co rnp l i l l s t cc  (C ' r s )  \ \ i ì s  ( rb l l l i l l c r i  b r  d i r  i d ing

t5c  t i r i 3 l  r  6 lun rc  b1  i i s  acconrpan \  i ng  Pao  d r f l c rc : r cc  d t t t ' i t t g  a r t i l i c i a l

\ f l t t i l a l i o l .  T Ic  Pao  t ] i l f i . . r cncu ' \ \ ' as  i ì l ! ' asL t rc t l be tucc t l  c t i . i  i l t sp i t l t t i t r t l

ant l  cud crpi r l t ion ( i .  c . .  ins l ru l t . rL-r i t  zL.r( )  t ìou ) .  T l rc t t tar i t t r : . t l  r - rp i t ' r t to-

r r  l l r )u  [3 t r ' t ì t  50 ' )o  tg ta l  l ung  c l1 lac i11 ,1 \ ' t t t a r - i ( ) )  uas  9b ta i l ed .

r \ f tcr  basel ine '  tncasl l re l 'nel l ts  o l '  l t r t tg f l t lc t ion \ \ere l l l i ìde and

bloocl  *as el rau n.  t l r t - .  ani t l ta l  *as chal l t -ngc-d r i  i th (  Ra.  I  nrg '  10 nl l  of

bu f le r t ' d  sa l i ne .  The  ac rosc l l r ze tJ  CRa uas  t l c l i r . - r cd  b1 'a l l  u l t raSOn ic

ncbul izer .  connected to the respirat( ) r  fbr  a dLrrat i t ' rn of  30 rn in.  The

i lan ar<l  r .  .p i rator  used u as sct  at  a ratc o l '60 breaths ptr  l l l i l l t l tc  $ i th a

t i d a l  r o l u r n c  o 1 ' 8  l 0  n l l  k g .

. \ l t ' t ts tu 'ut tcnr  t t l 'L t ' t tk t t l r iat t t 's  B,  unl  C,  D.  in "1 r le r iu l  Bkxxl

Leul . .otr ic- t t , - 's  [ ì - .  (L l 'B.r land C,,  D-,  l t -TC.,  I ) . , )ucrc t t tcasLtrct l  b1

EL ISA Tcchr to l t ì ! res  k i t  ( l ' : ' 6c1 t t c t  l J r :  \ p .  -+ ( )6110  r tn t l  ( ' .  f )1 :  \ 6 '

-1061 10) acct t r rJ ing 10 the r l i " inufactut 'cr 's  i t t : t r l tc t i t l t ls .  Rc. tgc- l t ts  fot '

lcLrkgtr icnr-s.  LTB+ arrc l  LTC.,  D1. ue rc bougIt  l ì ' t rm ELIS,{  Tcchnol-

ogies (Lexi t tgton.  Ky.) .  Fìepar in ized blot- rd u 'as drawn fronr a c. i r t - r t id

ar tery.at  0,  -5, , { ,5.  and j60 rn in afrer  conrt r ' r let ion of  the cRa chal lenge

and stored at  -20"C f t ' r r  la tc ' r  use.  Thc nl in inral  . . lc tcctable lc ' re l  u 'as

0.02 ng:nr l  n ' i th a constant  rar iance of  < l0o,u.

.S/a/i.r/i, ul .\ | t ' t ltotl.s

\ ia lLtcr , t t 'c  rc l " rot lc t l  lS l l ' rCl l lS - r -  St- \ '1 .  \ l r i i l l tccs in dcr i r t t io t t  l ì - t r t ] l

t 5u  r l cap  1c ;c  l l 6a l \ zcd  to . ' 51 ;11 ' ' l i - sh  th r -  s t l r i i s l i ca l  t i gn i l ì e r l l t cc  o f - t l t c

lb i t r  urOrt i rs  lbr  c-ach rar i l r l - r l . ' t 'o l lc-ctcc l .  {  r  '1 ' rc ' ; t tcc l - l ì - ì tJ :L l l t "A\O\ ' "1 '

l as  1 ' l c r ' l ì , l n t c r i  r i t t  1hc  rau  ta l t i cs .  Pos t  l l t r c  u r r l l l l l i t l ' i : t r l ì 5  \ \ c l - t  l : as t ' . i  ' ' t t

F i she r ' s  l cas t  s ign i l i can t  d i t i c r r r ' ì cc  p r ( r c ! ' d t t r c .  p  i ' l l L t t s  l c rs  than  0 . t )5

\ \  c rc  d ! ì r - ì l l cd  s t l t i s t i ca l l r  s i sn i l l ca r l t .  . ' \  t t l a i r r j ì ' a t r l c  S . \S  app l i ca t i t u

rr ' : . rs  t tsc,^ì .

Fig.1 .  Rcsul t  g t 'PCA tbr  Igc la  a l t lb t rdr ' .  c t r inc- l l  p iu  :c ' runt  qa:

col lecietJ on dai1, l( .) .  ResLrlts sh0un Art- l . ì lc i ì l ' ìs + SE)v{ 1n ='[1. each

f r roup ) .  , p<0 .0 -s  r . s .  con t ro l :  hp<0 .05  r , s .  Sn roke : ' p<0 .01  VS .  co r l -

t r t ' ,1 :  ' 'p<0.01 r  s .  Sntoke.

Results

D et' e I o 1t rn e n t ol A tt a 1t hv I a c' t i c' .1 n I i b ct d i e s u p o n

Al I ergert Sens i t i :ati ott

A skin-sensi t iz ing anaphylact ic al t ibody ivas detected

on clays 2l  arrd 29 by i l ìeans of  a l lergv skin test i r rg in the

Snroke + CRa and the CRrr gloups (see table l ) .  Polcncic 's

ì l ld dosC rcsl lonsivcl l tss \ \ 'c l 'e s i r l r i lar  On bolh c ia l 's  of  sclrs i -

l  izat iur t  in Lrr t th at t t igcir  -  SCt l5 i  l  izcd groups. '  F- lare '  ICLlr- t  i t l l lS

j , ' r )  t h e  u r a ) u e r c  r ; l i l c l . l ì r c  l l l i r e s  o l l l , v  s l i S ì , t l ) ' l a r g e r t l i a r r  t l r e

, i  heals '  thet t i . i l lvcs.  I i t ru 'crcr .  PCA t ìSsa1r5 did not t r l ick up

posi t ive react iot ls on ci r  '  s  0 al ld l9 in t l tesc aninlals ( the

Sltoke * CRa al ìc l thc CRa grotrps) al ld fa i lcd to do so ul ì t i l

da-v  30  \ \  hc l l  lou ,  t i t c rs  (  J  :2  l8  )  t , l -  lgC la - l i kc  an t rbod ics  ap-

pcarc-d (sc-e f ìg.  l ) .  No I-eE-l ike [eat- labi lc ant ibodic-S \ \cIc-

c letc-ctcr l  on day 19 ar:d 30. Tlre noted IgCì la- l ike ant ibodies

\\,crr' sirl i lar in potertcy in botl l grgupS of atritr lals, the

Smoke +  CRa a ld  CRa.

I  C o r l r c i
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Tab le2 .  ( ' o rnp l ra t i r c  ch ln i l cs  i r t  V r t ta r -50  f ì r l l o r i i ng  C ' l l l  cha l l eng . ' i n  thc  f ì ru ru roups

( i roup
)irt.tyi!r,,l j : '_
busc l r r r c  5  n r i r r  . { - i  n r i n  0 l r p  r a l u c s

( ' o n t r o l ( n . . 8 )

S m o k e + C R a ( n = E r

( R r t n - 7 t

S r roke  (n

77.- l+6.f i  7.1.t ì+6.6 7 6.9+7.1
(99+2 ) ( 9 6 +  l ) ( e 8 t t )

57 .0+3.0  56 .313.8  58 .7+2.8
pc t ) .000 t  

I

I
p < 0 . ( X X ) l  p < 0 ( ) 0 0 1

77 .9+6 .6

73._ l  +  3 .0

7 1 . 0 *  1 . 5

16.0+2.4

l 7 R + 4 ì

, i  l . l + - l . l
( 1  |  + 4 )

i0 .6+2 .6
( 9 _ l t 4 )

( 7 7  ! 4 )

-r  I  - i : - j .5
( ó 9 + 5  )

(  8013  )

-i0. 1 -* -l.ti
r69: i -5  )

7 0 . 1 + 2 . 1  7 1 . - ì + 3 . 4
( 9 3 + 3 )  ( 9 4 1 2 )

p< 0 .000 l

Valucs Arc  n l r -ar ìs - i -  SE.  Nurnbcrs  in  parcnthescs fcprcscnt  o ,o  b . rsc l inc  ra lues.

Pulntottury Functíon Chctnges uJtitrl Inhalutiott o/.
(-ockrouc'h E.rtruct
' fhc 

CRa chal lenge did not induce any changes in the ani-
mals of  the control  group. A dccrease in Vnlax5O of ntore
than 20% of basel ine values \ \ ,as note d in 1.1 of  l5 CRa-sen-
si t ized guinea pigs,  regardless of  S-SC smoking status,  as
compared to I  of  l4 of  the non-ant igen-sensi t ized anir la ls
(p<0.0001).  The decreased Vr lar50 was apparent at  5 rrr in
and u'as sr"rstained steadily up to 6 h postchallenge in both of
the ant igen-sensi t ized groups. Srnoke + CRa and CRa, as
conrpared to the groups rvithout antigen, control and Srnoke
(p<0.0001).  Tàble2 shows the con-rparat ive changes in
Vurax50 induced by'  CRa chal lenge for each group of  ani-
mals.  Of the t rvo groups of  CRa-sensi t ized animals.  the CRa
group shor.ved the greater reduction in Vmax50, con-rpared
with the Srnoke + CRa group (p<0.0001).

Crs was also s igni f icant ly reduced in the ant igen-sensi-
t ized guinea pigs,  the Smoke + CRa and CRa groups, col l i -
parr-d to that in the control and Srnoke groups. The redrrc-
t ion staf led at  5 min postchal lcnge, pcrsisted, or s lou, ly
u'orsened dur ing the me asured durat ior ì .  up to 6 h,  in a s i tn i -
l ; r r  pal te rn (see f ig.  2) .

Production of Leukotrianes, L'I'B.t uttrl L'I-CaiD.,, trpott
CRU Chullenge
To invest igate the naturc of  the reduced lung funct ion in

i 'csp(ì l lse tc l  thc al lc-rgcn chal lcngc. \ \ .1.  n lcasured LTBa and
LfCri 'Do in arter ia l  b lood (postpulnlonar)) .  Nc- i ther leuko-
lriene chang 'd from the baselirre 1",1.,.s in the control
group. But both leukotrienes (UfBa and LTCa/D.) u,ere
markecl ly ' , : lcvAted in t l rc CRa and the Srnoke + CRa anintals

1 1 0

1 0 0

90

C a n

c

* t.t

U)
a ì

60

50

0
0 5 45
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Fig,2. Effect of acute CRa challenge on Crs. Crs was compared in
4g roups .  Ba r  means  +  SE Ì \4 . ' p<0 .05  vs .  con t ro l ;  bp (0 .05  r ' s .
S rnoke ;  ' p<0 .01  vs .  con t ro l :  dp<0 .01  vs .  Smoke .

(sce  tab le  3  )  as  a  resu l t  o f  CRa c l ra l l c r r : rc  (bo th  p<0.0001) .
' l-he 

high lt 'ukotriene ler.,els noti. 'd at , i r l irr \\ere rlso sus-
la ined dur ing the rest  of  the obsened durat ion and did not
Í luctuate s igni f ìcant lv f ronr thc values at  5 nr in postchal-

lenge, at  45 min,  and 6 h postclral lenge. The clevat ion n 'as
more pronounced in thc Slnoke + CRa group than in the
CRa group (p<0.0001) .

302 l n t  r \ r c h  A l l c r g l ' l n r m r . r  , ' l  l 9 t ) ó : l l l : 1 9 9  . l ( ì 6 Kang'  Z-hou ' l -a i ' l l  ong



Table3.  ( -onrparat i re  changcs r r r  [ .T [ ] . ,  l ì r l lourng ( 'Ra chal lcnsc i t t  thc  l ì rur  gr ( )ups o1-r : t r inca p igs

( ì roup [  ]  l ì . .  r t g  r t t l

hu.e l  i  nc 5 r l in -15 rrrin 6 h p  r l t l r , c s

C 'on t ro l  ( t t  =  t ì l

Smoke  +  CRa  1n :  8 )  0 .22+0 .0ó

0 .1 - l  +0 .005  0 .  l 9+0 .0 {  0 .1 -1 t0 .05  0 .  I  E t0 .0 . l
( 9 1 + 1 2 )  ( 1 2 7 + l l )  ( 9 5 1 1 9 )

0 .8710 .2 - l  0 .6510 .20  0 .79+0 .  l 8
(_52212 r6 )  ( 4 .191235 )  (5041208 )

L  l ( ) *0 .1S  0 .q ] t 0 .09  0  9 - l t 0 . l - i
( 2 6 1 t . l 1 )  ( l - i 6 + 2 7 )  ( 2 2 0 + 4 0 )

0.- l- ;r0 0-{ 0. i .+1 0.0ó 0.1-110.04
( 1 0 5 + 1 3 )  ( t ì 2 t 1 3 )  ( 5 7 r 1 3 )

p<0.00-15 p<0.0-15

p < 0.0006

_ _ f

( ' R a ( n  . , 7 )

Snroke (n  = 7)

( ) . l l : 0 . 06

0.4,51_0.05

p < 0  0 0 0 1

Valucs aru nlcîns -  S E.  N- r rn lb,- - rs in parenthcscs rcpre scnt  o i r  ba:c l i t l r '  \  a lL lcs.

Ellèc'ts o/S-.SC Snroke on CRo Scnsiti:cttion

The effects of the S-SC slnoke pretreatntcnt in tltc pro-

duct ion of  anaphylact ic ant ibodies are ncgl ig ib lc ( table l .

f ig.  I  ) .  CRa-speci f ic  reagir ' ìs  in the guinea pigs of  the Snroke
. CRa group did not di f fer  f rom those of  aninrals in the CRa

group as detected by either allergy skin test or PCA assay.

The effects of the pretreatment, horvever, were shorvn in the

bronchoconstr ict ive responses of  the sensi t ized animals to

the CRa chal lenge ( table 2,  f ig.2) and in the levels of  leu-

kotr ienes ( table 3).  The CRa chal lenge induced tr tore s igni f -

icant reductions in Vruax50 and in C" s in ClRa animals than

in that  of  Smoke + CRa animals (both p<0.0001).  The bron-
choconstr ict ive rcsponses began at  5 nt in postchal len-ee al td

continued throughout the duration. The S-SC pretreattrient

effects \,\ 'ere again reflected in the Crs. i.e., less severe re-

ductions in the Smoke + CRa group than in the CRa animals
(p < 0.0001).

The changes in the leukotriene LTBl level of the Smoke
+ C. Ra group were nrore exaggrrated than those of the CRa
group in response to the CRa chal lenge ( table 3).  Charrges
in the levels of I-TC 1/D1 follorved a pattern sinri lar to those

o f ' L I B a .

Effec'ts ofS-.SC Smokc in llortsutsiÍi,erl Guirtea Pig
' fhe 

ef fects of  rcpeatcd S-SC srnokc alone in thc dcvcl-

oprnent of anaplrylactic antibody are slrorvn in thc Srrrokc
grolrp by skin îest  ( lable l )  and b1, PCA ASSrì \ '  ( f ìg.  ì  ) .  Base -

l ine  Vrnax5O and Crs  o f  t i re  Srnoke an i r r ta ls  wcre  76 .0

t2.4 rnl /s and 0.4410.02 nr l  cm l l :O, reSp1. '1 iu. ly.  In conl-
par ison, those of  control  ; in imals were ,1 ; .9!6.6 rnl /s and

0.42+0.02 rnl/cm HtO, respr:ctively. The pulnlonary re-

sponse of ' the Snroke animals to t l re CRa chal lenge was

sl ight ly eraggerated f i 'orn the basel i t te values in Vmax5O

con-rpared to that  of  the coutrol  aniutals (p<0.0001).  Yet

thc ' re was no di f ference in the changes in the Crs { f rg.2).
Lel'els of LTB.r irr Sntoke attitrrals \\ 'e re higher than those in

the control  anirnals;  st i l l .  the changes frot t r  the basel ine val-

ue af tc-r  the CRa chal lenge were negl ig ib le ( table 3).  LTCr/

Da levels in Srtroke anintals were not diffèrent from those of

control anitnals at baseline or of the control group in the

postchal ìenge per iod.

D iscuss ion

Our f-indings indicate' that reÌreated exposure of aninals

to air  contanr inated with CRa makes anintals al lergic.

Moreover. the sensitized anirnals appear to develop 'asth-

ma-l ike '  responses to CRa inhalat ion chal lenges. The CRa-

sensi t ized animals develop IgGlr- l ike,  but  not IgE- l ike an-

t ibodies in contrasî  to othcr guinca pig asthrna models re-

l ror led [5-  l8] .  In our *al l ier  u 'ork anirnals scnsi t izcd by

C'Ra aerosol  pror luced lgGla ant ibody, wl i i le ar i inrals sctrs i -

ttzcd by the intraprcritoncal routc prodr.rce both IgE and

IgCla ; int ibodies 122, 23].  The leasons for t l re absence of

IgE. one of  tu 'o guinea pig Lcagins,  in aer, .  ' ,o l -scnsi t ized

anirnals are not c lear.  Tl te-  absetrce could be r ' '  lated to ei ther

the entr1,  of  a l le ' r 'gc 'ns r)r  the lack of  ad- i t tvat t f  iur ing the sen-

si t iz ,at ion process. I t r  our anirnal  n iode l ,  t rn l ike in other rsth-

ma rnodels, no adjuvant or intraperitoncal irt jections were

used. Irnporlantly, however". the present sttrdy shou's clearlv

that the CRa-sensi t ized guinea pigs rv i th IgGla shorv 'asth-

Cockroach, , \s thnra rn  Guinea Pig -103



r t r t - l i kc '  [ r ro r rc l r t i cons t r i c t ions  lus t ing  u t  l cus t  ( r  t t  a l ì c r .  ( 'Ru
c l ru l l c r rg t - .

l r r  a t l t l i t i t l r t .  t l t i s  s tuc ly  ind icu tcs  th l t  t l t c  scns i t i zc t l  s ta tc
t l f - thc  l t t t i t l t l t l  i s  c l t s t l v  t le tc r rn inc t l  bv  l  s i r r rp lc  sk in  t t ' s t  fo r '
i rn r r rcd ia tc  l rvpcrscns i t i l ' i t y  in  i  i r  o .  T l re  dosc- r .cs1- rons i r , - . -
ness  and thc  rn inu te  doses  o f 'a l l c rgcn  c l i c i t i r rq  a  pos i t i l ' e
reacl ion serve lo docunre nt  t l rc s l reci l ìc i ty arrd the scnsi t i r -
i t y  o f  t l re  sk in  tesr  n rerhod (0 .0125 1rg  o f  a i le rscn  e l i c i t cd
posi t ive react ions).  The skin test  appears to detc-ct  the ana-
l lhv ' lact ic urr l i l roclr , '  as l rccuralr- lv l rs l  P(" \  ussr"r \ .  i l ' r rot  lnor.c
so. The test  \ \ ,as posir ivc by,  day 2 l .  n hi le rhc pC',4 A\\a\  \ \ .AS
r t r i l  ncgat i r , 'e  on  day  l9  in  thc  scns i l i zcd  groups .  1  i r '  i ' . ' :L r l t
suggcsts that  thu- skin tcst  nray'  l rc t1t , ,1 's se l ts i t ive tharr  . i  pCA
assay in c le- tect ine anaphylact ic ant ibodi , - 's .  This t ìncj ine is
o f  s ig r r i f ì cancc  i r i  tha t  i t  s i r lp l i t ì cs  the  c le tec t ion  o f  thc  a l -
lcrgic:  st l tus of  aninrals.  whi le t l re Pc'A assay'has bec-n con-
siderc 'd the 'gold stanclarcf  in detcrrnining the atopic status
in  cxper i rnenta l  as thnra  [15  20 ] .  i t  i s  bo th  e . rpcns i re  and
t inre-consurninq. ancl  i t  requircs that  r r rany aninrals l re sacr i -
f icecJ.  Skin tc 'st i r ìs on the ot l rer  hancl .  is  s i rnple.  rcproduc-
itrle . ancl cost-cffcctir.e.

The signi f ìcant al lergen-speci f ìc decreases rn l roth of  the
lun-e funct ion pararnctcrs.  vnrar50. u,hich c lL iects larcc air-
rvay dyl tar l ics [27] ,  and Crs,  u,hich represents pcr iphcral
airway changes [28, 29].  indicate that  thc narrou' i r rss occur
in both large and snrall airu,'ays. Moreover'. the data reveal
that  the ainvay'obstruct ions begin in imediately upon cRa
chal lensre and persist  for  up to at  least  ó l i .  the poirr t  at  u hich
\VC CCOsrd taking nlcasrtrcnlents.  Suclr  pcrsistr ' l r t  l r i r - r iay
narrorvings appear to ditfer f i 'orn conlrìlon ovalburnin-in-
ducc-d.  short- tenrr ,  i r r r rnediatc bronchoconstr ict ion.  r i 'h ich
lasts about 30 nr in [ i0]  l t  is  knon'n.  houc.r ,er .  rhar al lers ic
ar t rma ls"  i f  obsened fo r  mor r -  than ó  h .  show'broncht rcon-
str ict ions of  r , 'ary ing durat ions in r .ar ious patterns.  inclucl ing
dual bronchoconstrictions - earlv bronchospasl'rìs and late-
phase inf lamrnat ion [3]-33].  Dual  persis ient  obsrruct i r , ,e
ainvay responses ha', 'e been reptrrted in or. 'alburnin-sensi-
t ized guinea pigs [31] ,  in ,4 l temari(1 renius-sensi t ized rab-
bi ts [32]  and in .4.sc 'cr t ' is  ^srrrrn-e xtract-sensi t ized gLr inca prgs
[33] Strch pcrsistent ainva) r ' 'bslnrction ]ras bccn r-rbsen,t_-tj
in  the  cockroach-sc-ns i t i vc  l iu r r  ian  as t l ' ìn ra t i cs  I l  l ] .  T  l re  s i rn r -
lar i ty of  l rurr : . in and gui ì ìc3 pi ,q respor lscs .o l l rc cockrr-raclr
al lergen undcrscores î l rc t rsalr i l i ty  o l '  thc prcser] t  anirnal
rrroclel to in vesl i gate cockroach-rt I I crrl ;,.. asthrria.

l -he e lcvated levcls of  sc- ler :1ed le ukotr ie nes. both i_- I8. ,
and L ' rc ' . r  D1.  in  îh is  s tudv  s l rppor r  , ' . r . ' suppos i t ion  t l ra t  thc
trronchoconstr ict ion is nrost  l ikely sccondar-y to an al lergcn-
induced inf larnnrat ion.  Apparent ly,  t l re cRa-al lergic guirrca
pigs that  develop lgcla ant ibody arc 1 ' r roducin-e thc re 'ko-
tr ie:nes in response to t l rc cRa chal lense. Bioact ive leuko-

l r i c r rcs .  knon r r  to  hc  r r ' l l cc t i rc  r r rc< l ia to rs  o l -  l r l l t r .g ic  as t l r -
i lL r1 ic  rc \ l ) ( ) r ' ì \ cs .  l ì r ' c  u r r ì t l l r t cd  t l c  noro  b t 'a  l l t l gc  l r r rn rbcr - r r l '
i n l lu r t t r t ta lon '  cc j l s :  I  l ' l ì ,  i s  t l r c  p rc r lo rn i ru r r r l  c icos l r r io i r l
p roc l t rc t  o l 'nur : t  ec l l r .  l l r ' t . l t r ( ì l l h i l s .  rnor tocy , lcs .  l tn t l  r r r i t c r - t t -
phagcs .  nhcrcus  L- l -c ' {  i s  o r . r r - 'o1 ' thc  p rcdorn inant  l ip t r rygc-
nase products of  r . ì lanv i r r f larnntatory cr- l ls .  i r rc ludirrg r-r ' rs i -
noph i ls  and basoph i ls  [3a-37 ] .  Rccc-n t  s tud ie 's .  horvcr .e ' r .
cot tv i t tc ingly argue t l rat  l ì last  cel ls account for  v i r tual ly al l
of  the rea-sin-depentì  'nt  r r ' lease of  leukotr ienes in hunrans

[ - i l Ì ] .  Thc  no tc t l  I - .1  i j -  . r r r t l  su l l ' i t l opcpt i t le  l cukor r icncs  i r r
th is  s tudy  arc -  l i kc l - r ' c l r ' r ' i rec l  t ionr  n ias t  cc l l s  in  thc  car l ie r
phase and f ì 'ot t r  tn i tct 'oplutgcs and othcr rrr l l  urcd i r r l ' larnr la-
tory cel ls in the lat ter ' ; lur t  t i f  the obscn'e-d pcr iocl .  as notecl  in
our ear l icr  rcpor l  [2- l ]  ( ' t ' rnsc-qut- ' r r t ly .  the ap]rcarance- ol- le u-
kotr icncs in thc c i . ì ro1i t1 i r r tcr ia l  b loor l  is  not  t r r rcrpc-cted.
other rnast cel l  rner l iators rrr i_ght u. 'c l l  havc l rccn detccted
Itad nrcasuli--nre nts []r-c-n lníìdc-. The sccnringly earl1,apllcar-
ance ( r l i th in  5  r t r in )  o l 'borh  IJ 'Br  a l td  L - |C1/LTD{  nray  be
sorrreu,hatpuzzling. as trolh are consiclerc'cl to bc lrcu'ly gen-
erated seconclar,v rnt-r1i  ators of  anaphvlact ic i  n 1l  ar lnrat i  on.
l lon'ercr'. t l ic call l '  al)pr' lr lnce ciln be accr-runtr-cl lbl by the
fact  that  the anirnals unt lenvent ant igcn chal lenge for a c lu-
rat inn of  , l ( )  rn in Lrcforc nruìsurcn.rcnts \ \ 'cre in i t ia l lv  record-
ed. I -he levcls of  the l r .ukotr ienes in the ant igcrr-scnsi t ized
and chir l lenged _sroups did not change nl  6 h postchal lenge.
Leukotr ienes are found to be increaseci  in bronclroalveolar
lavage f lu id in al lcrgic dogs [36].  Also,  e levared t ,TC., /
LTDr and LTE.,  have bc-crr  noted in sheep dr-rr ing acute sys-
ternic anaphvlaxis [39] .  Hou,el 'er .  there har.e becrÌ  no re-
por- ts.  to the authols '  knou ledge. of  e l r - r ' t r ted leukotr ienes in
arteri a l c i rc u l lt i on a l t c r Lr ron c h i a l ch a l l t--n,rÌe. pa rt i c u l arl l'. i ir
con- iunct ion u ' i th ptr lnrorrarv funct ion changes. Further
stucìy '  is  in prorrc 'SS to c l i i r i f l '  the k inet ics of  nredir tors in
this animal ntoclel .

Finally. the present studv shows ar_\ unexpected and in-
teresting fact. narnely that s-sc' smoke- exposure failed to
exert any additi ' , 'e hanriful influence on the allergen sensiti-
zat ion.  Thlre \ \ 'as no di l f  erence in the levels of  anaphy, lact ic
ant ibodics c ictectct l  by e i thcr skin tcst  or  PCA assay in the
tu 'o  g roups  o1-scns i t i zcc l  l , r i rna ls  ( lhe  Snrokc  i  c 'Ra and thc
( 'Ru groups. scc lu l r le-  I  and f ìg.  I  ) .  Furthurrrrore.  the pre-
1rc 'atnrent 

"r ' i th 
S-SC sniokc- actr ia l i i  resul ted r  a protect ive

cl fect  on t l re al lcrgic brt- 'nchospi ì \ l ì ls  induc.. t i  b1,  the CRa
clral lenge. This is ct ' r r t r i i rv to the ant ic ipatcd l ranr i f i l  c f fect :
t l te  pu ln ronr ì r ' r '  r cs i )onsL-s  in  the  ar r i rna ls  o f  thc  Snrokc ' -  c .  Ra

-gr 'oLrp \ \ 'c l 'c  \ \L ' r ìkc-r  than those o1' the CRa group. 
- l - l ie 

S-SC-
srnoke r)rr- t reatnlerr t  tcnded to lessen the ant igcn- induced
airu 'ay constr ict ions (see table 2).  The explanat ion for  th is
effect is sprculalive at prcsu'l l t. The effect could br. due to
the rcdirced cR a pcrr t ' t rat ion to l i rngs dur ing ant igcn sensi t i -

j04
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z Í t t io l l .  l t  i s  ue  l l  knou 'n .  l r l r  cxa tnp lc .  t l ta t  ac t t tc  i t t l t i t l a t i t r t t

r r l '  c ig t r rc l t t '  r r ì ì t rk t '  c i . l l . l \ c \  t r . t t t s ic t t l  l t i t ' $  l t r  c t l t t s t t ' i c l i ( ì l t  i t t

hur t rans  ls  r tc l l l s  i r t  a t t i t t ta ls  [ ]9 .  -+0 .  - l l l .  T 'hc  t t 'a r ts ic r t t  a i r -

\ \  t ì \ '  col lstr ict iorr  l t t t t l  t t r  bt 'at l r  p l rca i r l  grr i r lca pigs c l . t t tst ' t i  a

rct luct ior t  i r t  t l t r '  ; . t t t tot t t t t  of 'a l lcrgett  ct t tcr i t ls  thc l r"rr tgs.  On

thc other hartc| .  t l rc crgaret te smoke nr ight  a lso have cl i rect ly

causcd suppressed int lamrnat ion in thc lu l rgs by the ef fcct

of  repeated exposure to c igaret te srrroke dur ing the sensi t i -

zation. as described by Bjermer et al. 142] Our study re-

r , 'eals c lcar l l  t l rat  indirect  c igarct te st l loke tJoes t tot  ere r t  atr

adjuvant ef l l 'c t  in the al lcrgic scrts i t izat ion in th is anirr la l

nrodcl of astltttr.t.
Our c lernonstrat ion that cockroach al lcr- t ic  guirrr 'a pigs

shorv 'ast l tnra- l ike '  a i r rvay obstr t rct ic- ' t t  t t lay har, 'e pract ical

i rnpl icat ions.  s i t tcc t l te t t rot je l  n lay ' l l ror  ic le a tcrol  for  st t rc i l ' -

ingr high-r ' isk inner-c i ty asthma. Al t l rouch one cattnot extra-

polate an anintal  erper i t r tcr t t  to the hutnatt  c l isease cl i rect ly.

the study offcrs a possible r-rplarlation as to u'hy atrci hon'

hunrarts l iv ing in cockroach- infested du'el l ings del 'e lop a

cockroach-al lergic state.  Part icular ly the st tstainet l  a i ruay

obstruct i t ' rns in the scnsi t ized anintals show a str ik ing re-

seniblance to the pul t t ronary respottscs of  ht tnraus to CRa

I  l ] .  
' Io  

f r r l l y ' c la r i l ' r  t l r c  r t t cc l t i t t t i s t t rs  i t t ro l rcd .  l ì r r lhc r  s tud-

ics rtrc ltcctlctl. l l l ' ì t l  sL.\ct' l t l  l tt 'c itt pt't lgrcss 
-ftr 

t l ttr kttou l-

c t lgc .  ours  i s  t l r c  t ì rs t  s t t t t l r  in  u  h ic l t  i t  cockro l l ch-a l l c rg rc

an in l r l  r lodc l  l l t s  s l to r t  t t ' l t s l l t t t t l r - l i kc '  s t ts t l t i t t cd  l r t ' t l t t cho-

corrstrictiorl\ l ìec{.)rl l l t l tnictl [rv clcratr.cl L-l '81 arrcl [-. l-( ' ., Dr

in postpul t t ronary c i rctr lat io l l .  Bcci i t ise the at l i l t ra l  tnodel

tused in our study u,'as deve lotrred r,l ' i thorrt unniitural i lnmun-

ological  rnanipulat ion.  i t  n-ray be uniquely qual i f ìed to serve

as a model for the fìrrther study of naturally occurring ' in-

door-aI  I  crgen - i  nc1trccd a |  |ers I  c a i  t r i 'av di  sc-ase' .
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