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Abstract IgE antibody responses against Japanese cedar pollen in the mouse \^,ere
invest igated to develop a Inouse nrodel  of  Ì iuman al lergi ' for  combinat iorrs 61f  factors in-
cluding pollen administration routes, elicitation antigens and inbred mouse strains.
Dai lv  short  term inhalat ion of  nat ive pol len or  int ratracl ' real  acJrnin ist rat ion of  pol len
suspended in saline induced IgE antibody'responses in DBAi2, BDFI and Balb/c mice.
but  fa i led to induce anv detectable responses in Cì578L,/6 and C:57BL/10 nr icc.
Intraperitoneal injection of pollen suspension also induced IgE antibody responses
in DBA/2.  BDFI and Balb/c mice but  not  in C57BL/6 mice.  IgE ant ibodv responses
against pollen described above were detecteC by passive cutaneous anaphy.laxis
(PCA) react ions using crude extract  of  pol len as an el ic i tat ion ant igen.  On thc
other hand. IgE antibodies specific for antigen Sugi basic prorein (AgSBp). r.r,Ìrich is
a major allergen of pollen in humans (yasueda, H., yui, y., shiniiz,r;T., and Shida,
T' .  l9B3'  Isolat ion and part ia l  character izat ion of  the major  a l lereen f ron-r . |apanese
ct 'dal  iC' r - i '? l , , r t t i ' r ia  jap,Lnicaipoì lcn.  J.  , \ ì lcrg1'  C' l in .  Inununol .  7 l  :  77,86t .  r , r 'ere a lso
detected by PCA reactions using AgSBP in the sera from mice rvhich received second-
arv or  the tcr t iarv st imulat ion br .  pol len.  These resul ts sus.sest  that  IgE ant ibodv
responses against  Japanese cedar pol len in the mouse can be induced bv aintar-
scnsi t izat ion and that  the responses are genet ical lv  contro l led b1'  H-2- l inked immune
rcsponse genes. The results also suggest that not onll ' IgE antibodv responses speci{ìc
for components other than AgSBP but also responses specific for AgSBp can be
induced in the mouse b} '  repeat ing appropr iate sensi t izat ion b '  pol len.

Human al lerev to the Japanese cedar (Cryptomeria japonica.  Sugi  in Japanese r
Po l l e r l '  as  r ve l l  as  human a l l e rg ies  to  the  va r ious  o the r  need ,  g rass  o r  t ree  po l l en ,
is  knou'n to be caused b; '  a i r rvay sensi t izat ion.  and contro l led genet ical ly  b) ,  HLA
g tnes  1 l  '  7 '  I  I  ) .  Fo r  bo th  c l i n i ca l  d iagnos is  and  med ica l  t rea rmen t  o f  t he  a l l e rgv ,
s t t t c l i t s  on  p t r r i f i ed  a l l e rgen  o f  the  po l l cn  a l c ' i r r rpo r tan t .  So  fa r .  a t ten lp ts  ha ' t . 6 t -en
t t t ' t t i ' '  t .  P u . i l - r ' a . c l  c h a . a c t e . i z e  t l i c  r n a j o r -  n l i c . g c , - ,  o f  ì r o l l c n  i ' l - l  .  ( ) ' r l r r  o r l ì e r
I t ' r r t < ' l '  t l l t '  c l c v c l o p n t c n t  o f  a  p o t e n t i a l  a n i r n a l  m o c 1 t ' l  l o r  h u n r a n  a t o p i c  a l l e r - g r - i s
{ ' \ \ r ' r r t i ' r l  l ì r I  t s tab l i s } r i r l g  t } ì e  bas is  o f  rn r -c l i ca l  t rea rn l cn t  o f  a l l e rg ies .  I re \ \ .  a t r c r ì rp rs
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ha'c bcen rrade to cievcrop a nìo'sc r 'oclel ror the ai ler.qies catrsed by airway sensit iza-

tion by pollen' 
^,..r.. ..,^o ̂ o.o.", mouse *od.'tf6, Îtttlgy to Japa-

The present stucl l 'u 'as performed to develop a

nese cedar pol len. IgE antibocl l '  rcsponses against the pol len in the mouse were

described for combi'ulior,, of materials and methods including pollen administration

rourr-s. el ici tat ion antigens for passive cutaneous anaphl ' laxis (PCA) and inbred

mouse strains.

\4ATERIALS AND N'IETHODS

Jlice. six-rveek-old female mice of the fol lo$' ing inl lred strains were obtained

fr.orn trre shizuoka Asricurturar cooperative Associat ion for Laboratory Animals,

Hamamatsu . Japan :  DB . ' \ i 2 ,  ( c57BL i6><DR. \ , 2 ' ,F r  (BDFr r ,  c r57B l - l 6 '  c57BL i l 0 '

a 'd  Barb c  ' r ice .  \ fare  Sprae.c  r )arvre. , '  ra ts  * 'e ighr i 'q  250-350 g *ere a lso

obta ined r ì -onr  the sh izuoka . . \gr icur rura l  c 'oopcrat i 'e  . \ -ssoc ia t ic )n .  as  rec ip ic ' ts  fbr

the PCA reaction.

Antigtrts. pol len was obtained from the l9B4 crop of the Japanese cedar

(Cr*ptomeria japortica). Prepalation of antigens from the pollen was performed

according to the method of Yasueda et al (14) u' i th sl ight modif icat ions' Brief ly '

the pol len was mixed with 20 volumes of 0.125 rvr sodiuur bicarbonate (NaHCO3;

and inc*bated at 20 c for 30 min. After extract ion, the supernatant (about l0 ml)

was separated from the remainder of the pouen by centrifugation. It r,r'as desig'ated

as crude extract and used as an el ici tat ion antigen for PCA. Solid ammonium

sulfate was added to the supernatant to B0oro saturation' After incubation at 4 Cl

overnight, the precipitate rvas obtained by centr i fugation' dialyzed in 0'05 rt l  Tris-

HCI (pH 7.6) and passed through a DEAE,-cel lulose column' The fract ion was

dialysed against 0.01 r,a acetate b,rÉ., (pH 5.0) and applied to a CM-cel lulose column'

.-\ ' t igen Suei basic protein (A*SBP) hàctions \\ 'ere elì ' ted n-i th 0' l  r 'a phosphate buffer

containing 0.3 ru sodium chloride (pH 7.0) and used as immunizing a.t igen and el ici-

tation ur,ùg"r, for the PCA reaction' . r.,
sensitization. Airway sensitization of mice against native pollen was performed

o, 
"oíit*,n. 

o.t^o;ik";;tiyi,o.r,. animal at the tip of the nose for one or three
+ ^ ^ L  o l r n r r l  r r n e

;[; *,Xol'*ui I"à'-i"i-t i.r.,ur in be*veen. The treatment took about one
r .  .  -  L - ^ ^ r L i - ^  l r r p  t n  i n c r e s f  i o n

;ilJr#^."Jiy per mouse until the mouse had difficurty in breathing due to ingestron
.-^^t-; l l  -r l t tr inîCmrnute Per oay Pcr r'uuDs t'rL' "'"_;:'^"^*:.:*:;r:^ 

"^ 
' -rachéal 

àdmirii$
oi,r," pàtt.r, in tt. nasal cavitv. Mice were also sensitized by intrat

r  . ,  L - - t r ^ - ^ l  o o l i - e  l R B S ) .

:jfi:J;'rf'rt'.i;"il""i;ò'*g7*r; suspended in borate buffered saline (BBs)'
- l -  ^  + - ^  ^Loa  , ì t

îilffiffi:.il,,"o'";';.';;';'il;.i il;,.,,i.,g a cannura.into the trachea tio
- r  o n n  . . 1  ̂ f

i#'#ffi:"'1il:"J;; il #;'ffi ;; i;;;";"iito"'ur (ip) injection or200 pr or
r  l ^ ^ l  : -  ^ l r r m

pollen (5 rnglml) suspended in BBS, or 200 pl olAgSBP (5 mg/ml) adsorbed in alum

ad juvan t  ( 5  mg /m l )  ( 12 ) '

serum. samples of 0.1 ml of blood were collected weekly after sensitization from

each animar bv orrr i tal  prncture rvith cal ibrated microPipeties and di luted in 0'2 ml

of  sa l ine.  The resu l t ing d i lu t ion o f  serum * 'as  take"  o t  o  I  :  5  d i l t r t ion '  Scr t t tn

san-rpres from f i .n,e 'r ice in each expcrimertar gro'p \ \ 'ere poored ancl the po.lccl t t ' l ; t
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\ \ 'ere storecl at -20 C unti l  used for PCA assavs'

. l leo.strrentertt  oJ'I .gE attt ibodies. IgE ar-rt ibocl ies \\ .cle t i tr :r ted by thc PC'\ r(ìact ion

in Sprag.r. D"*iey rats (10). 1.wo-fotd dilutions of antisera were injected intra-

cutaneolsl l ,  for purr i ,r" sensit izat ion. The PCA reaction was el ici ted with a 2-hr

scns i t izzr r io '  pcr iod bv an iv  in jec t ion o f  a l le rgcn,  i .e . .  c r r . rc le  t rx t l 'ac t  (about  2  nrg in- r l

of crude extract which contained about I0 pg of AgSBP) or AgSBP (500 4g) in

I  ml  o f  l , ru  Evans b lue.  The test  was set  up in  dupl icate  and t l ie  t i te r  rvas

expressed as the geornetric nrean. Variation of the titer for the same satnple was

less than 2- fo ld .

RE,SULTS

.gettsitization bv Irthalation of llatit,e Pollen

suscept ib i l i t ,v  o f  the mice to  an a l lergy toJapanese cec lar  po l len bv inha la t ion o f

po l len \ \ -as  e \a l Ì inec l  in  c l i f fe rent  n)ouse s t ra ins.  DBA'2.  Bf )F1.  and c '57BLl l0  rn ice

,r. . ,r" cxposecl to narir.e pol len br- repeatcd inhalat ion. al ' rcl  IgE' anri l lodv rcspc)ì lscs

were measured by PCA reactiorr,  ,r i^g either crude extract or AgSBP' As shorvn in

Table 1. IgE antiboclv responses. detected bv PCA reactions using crude extract '

\ ! ,er-e induced in DBA12 ancl BDFI mice r,r ' i th either one or t l ìree 5-da1' periods of

inhalat ion. on the other hand, c57BLll0 mice did not show any detectable re-

sponses. Repeti t ive inl-ralat ion of native pol len see med to be required for the induc-

t ion of IgE antibodv resporlses in these mice because a single inhalat ion did not i" tT- '

detectable responses (dàta not shown). IgE a.t ibody respo'ses specif ic for AgSBP

\\.ere not induced under these condit ions (data not shown).

Table l. IgE antibody responses to native cedar pollen in

different strains of mice sensitized by inhalation
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Strains

DBA/2

BDFr

c iTBL l l 0

Inhalationc) Davs after sensitization
(Period ol- treatment)

5-day period

5-day per iod (x3)

S-day period

5-day per iod (r  3)

5-day period

S-dayper iod  (x3 )

1

l 0
l 0

< 5
t 0

< 5
< 5

t +

l0
5

< 5
1 0

< _ J

< 5
< 5
< 5

< - J

< )

2 l 2 B

20 +0
5  < 5

< 5  < 5
l0 40

",  i f i . .  *. . .  r .". ;Cr"J Uy 
"ppfying 

clry pol len for about one minute per day to

rlrc animal ar t l -re t ip of the nose for one or three 5-day periods r 'r ' i th a 2-day interval

in hetu'een.
t/)  The IgE t i ters of serum pools from each group of mice on various days after

scnsit izat ion were determined by pCA reactions using crude extract of ' the pol len as

r r r r  t ' l i< , i ta t io r - r  an t igen.  They  arc  s |ou '1  as  the  rec ip roca ls  o f  the  h ighes t  d i lu t ions  o f

"  I  l r t r ì  1 i r - , t i l s  l t l o v o k i r r g  t l r r c s h o l d  P C ' ' \  r c a c t i o n s '
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Sensitization b) Intratrarlual Admtnistfqligry o{.fgllcn Suspercnn:" L.a.!À ii:,: b
Pollen or their fragments might reach ttot o"í1' trté 

"il"rtau"i'y'r"i" "ldo 
trt'

b ronchi  l l v  inha la t ion o f  the po l len (31.  To s inrp l i f ' r . 'a in tav sens i t iza t ion,  IgE ant i -

body resporìses against pollen were induced by intratracheal administration of the

pol len in  d i f ferent  mouse s l ra ins.  DBA/2.  BDF1.  C57BL/6,  and Balb /c  mice were

giverr I rng of the pollen suspended in saline intratracheally. On days 2l and 42

after the l tr inrarv sensit izat ion, thcy were siven secondarv and tert iary intratracheal

adlt inistrat ions of the sanìe dc,se of antige n. On variotts days after antigen st imu-

la t ion,  IgE ant ibodv responses were measured by PCA react ions us ing e i ther  crude

extract or AgSBP. Table 2 shou,s the responscs dctccted b1' PCA reactions using

crude e\ r ract .  IeE ant ibodv responses \ \ ,ere  induced in  DBA/2,  BDF1,  and Balb /c

mice. u'hereas no cietectable responses were indtrced in C'57BL/6 mice er, 'en after the

second or  rer r ia lv  ant isen in- jec t ion.  On the ot l ter  hand.  Table  3  shorvs the IgE

: rn t i i rodv respor ìses dct t -c ted bv PC'A react io t ts  t ts i t rs  - \eSBP.  DBA, '2 .  BDF1.  and

Balblc mice responded to the polìen and showed IgE antibodl '  responses specif ic

Table 2. IgE antibody responses elicited by crude extract after intratracheal

adrnin ist rat ior t  of  pol len to d i f ferent  nìor lse stra ins

PCA t i tersa)

strains Primary (days) secondary (days) Tertiary (days)

, 1 + U

DBA/2 < 5 20 5 320 20 20 160 Bo

B D F r  < 5  < 5  < 5  < 5  2 0  < 5  < 5  4 0

c 5 7 B L / 6  < 5  < 5  < 5  < 5  < 5  < 5  < 5  < 5

Balb/c <5 5 l0 320 40 20 320 160lb /c <5 5 l0 320 40 2U 5zu l t

ar  \ l ice n 'crc sensir izccl  bv i , - , t .oì ru. l ' "a l  ad, t , in isì rat ion of-  i0 y, l  o i  th"  pol  len- 
-

1 l t0  r rg . ,  s t rspended in  I  n r ì  o1 'BBS.  On da1 's  2 l  and 4 l  a f rc r  thc  p r in la r l ' se t ts i t i za-

tion, they received secondary and tertiary intratracheal administrations of the same

c lose  o l  an t igen.  The IgE t i te rs  l vere  de ternr ined bv  PC. \  rcac t ions  t rs ing  c r t tde

ex t rac l .

Table 3. IgE antibody responses elicited by AgSBP after intratracheal

administration of polten to different mouse straini

PC. \  t i te rsd)

i lr'

Strains

DBA/,
BDFr
C57BL/6
Balb/< '

Primar.v (davsì Secondar-v tdays) Tertiary (davs)

7 t +

to  <s
40 ,+0
< 5  < 5
20 -- :5

7 1 4 2 1 7

< : J  { r  < J  < - - )

. < 5  < 5  < 5  < 5
< 5  < 5  < 5  < 5
.,a l t  . : .J . :  i  < 5

l *

< 5
< 5
< 5
<1- J

2 l

< )
< 5
< 5
< 5

' , ,  \ I i < ' t '  r r r r c  s e n s i r i z t , c j  b v  i r r t l u t l a r ' ì r t ' a l  a c l r r r i n i s t r a t i o n  o l -  l 0  , r r l  o f  t l i t  p c l i '  r r

r 0  m g  s u s l > t . r l l , . c l  i n  I  r n l  o f ' I I B S  o n  c l a v s  0 .  J l .  a r r d  { 1 .  
- I ' i r c  

I e E l  t i t e r s  r v c t t ' d c t t ' r -

n r in r 'd  bv  P(  . \  r ' t ' ac t ion .  t rs ine  ' \gSRP.
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for AgSBP after tertiary antigen stirnulation. In C57BL/6 mice, responses specific

for AgSBP were not induced even after tertiary stimulation. These results indìcate

that  a l lergv to  cedar  l to l lcn  can be c :u . rsed bv a i ru 'av  sens i t iza t ion in  t l te  t louse.  as wel i

as in humans. Moreover, the results suggest that the IgE antibody responsiveness

of  the n louse s t ra ins to  cedar  po l len is  re la ted to  the i r  H-2 tvpes;  H-2d nr ice are re-

sponders and H-2b mice are non-r 'esponders. f 'he results also suggest that ISE

antibodv responses to pol len are f irst induced against al lergens other than AgSBP

and then induced against  AgSBP af tcr  appropr ia te ly  f reqt rent  s t i r lu la t ions.

Sensitizalion b7 ip Injection oJ^ Pollen S'uspensiort

Iglì  antibody responses induced bv ainvay sensit izat ion with the pol len were

cornpared rvith those induced b,u- ip injcct ion of the ar-rt igen in dif fercr-rt  mouse strains.
' Iab le  

4  shor , r ,s  IeE ant ibodv t i ters  assaved bv PCA react ions t rs ing e i ther  crude

c\ t ract  or  ' \qSBP on lar ious da. r 's  a f tc r  pr in iar r  z rnd seconc larv  ant iqcn s t i r t r r t ìa t ion.

DBA12.  BDFr,  and Balb ic  mice responded to  the po l len for  IgE ant ibod ies detected

by PCA reactions using crude extract, while C57BL/6 mice did not. C)n the other

hand,  IgE ant ibod ies detectcd by . \gSBP were a lso induced in  Balb lc  and BDFr

mice after secondary pol len inject ion. These results correspond to those of responses

induced by a i rway sens i t iza t ion.

Sensiti :ation b7 Al.um-Adsorbed AgSBP

Experiments were performed to determine further the involvement of AgSBP-

spec i f ic  Ig t r  ant ibod ies in  IgE ant ibod l ' responses to  the po l len.  N{ ice \ \ 'e re  sens i t ized

bv ip inject ion of I  pe of AgSBP adsorbed in I  mg of alum. On day 28, they were

scnsit ized again by the same ip inject ion. Table 5 shows IgE antibodv t i ters against

Table 4.  IgE ant ibody responscs el ic i ted by c i thcr  crude cxtract  or  , \gSBP

after ip injection of pollen into different mouse strains

iF

.lF

IF
,,iF

IF
IF
l *
i ]

{F
i,'*&

PCA t i tersú I

S t r a i n s  E l i c i t a t i o n
rH-2  tvpe)  an t igcns

Primary (days) Secondarl '  (da1's I

1 A
t l

o t
/. 1 2B

DBZI? Crude extract 2A 20 20 B0 N.D' N'D'D)
' Í { - 2 ' r ,  . \ gSBP - -5  <5  <5  <5  N .D .  N 'D '
tsDFr Crude extract <5 <5 <5 <5 l0 5

lH -2b /d )  AgSBP <5  <5  <5  <5  <5  l 0
( ' 5781 ,6  Cn rde  ex t rac t  . : 5  <5  <5  ' i 5  <5  " : i r
r F l - 2 ì , )  A g S B P  < 5  < 5  < 5  < 5  < 5  < 5
Beib rc C:rude extract < 5 40 20 < 5 i  60 B0
l l - 2 ' r ,  AgSBP <5  <5  <5  <5  20  40

d) \ t ice * '" ." r"r, . i , ized brl  i r , ,*p.r ironeal r ip) iniect ion of 200 7rl  of the pol len
i  n rq  s r rspc ' r ' rded in  I  n ' r l  o f  B I IS .  Or r  da1 '  l f l  a l ' t c r  t l r t '  p r i r r ta rv  sens i t i za t ion .  ther '

r ,  ,  1  1 1 a ' 1 1  a  s , . r ' o n d  i p  i r r i c c r i c i n  o f '  t l r t '  s a l r r t '  c l o . t '  c , l '  a n t i g t ' r r .  f  i i e  I g L ,  t i t . ' t ' s  r r ' t ' r t '

' 1 , ' i t r rn in t ' c l  bv  P( ' . . \  reac t ions  i rs ing  c i t l r c t  t ' r t td t :  ex t ra ( ' t  o r  AgSl lP .
' ' '  \ . 1 ) . .  r r o t  d e  t r : r n r i n c d .
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T a b l e 5 . C o r n p a r i s o n o f l g E a n t i b o d y r e s p o n s e s e l i c i t e d b . - v . A g S B P r . l . i t h
those e l i c i ted

PCA t i t e rsd )

Primary-21 daYs Secondarl'-7 daYs
Strains

DBti
BDFr
cr57tsLi6
g57g l /  l 0

' \gSBP

80
< 5

< 5

C'rude extract

< J
< 5
.:- ir

< 5

AgSBP

640
320
.::-r

< 5

Crt rde  ex t rac t

<_ . )

< 5
.,.- 5

- 7
< . . - ,

i , r j , :c t ion ol  200 7r l  o l " \gSBP (5 1rg)  adsorbed in

later ,  they were sensi t ized again int raper i toneal l r

t i tcrs of  the sert tm pools f rom cach grotrp of  mice

n ' e r e c l e t c r . t n i n e c l b r . P C A r e a c t i o Ì j s t r s i r r g c i t l i c r

AgSBP assaved b.v PCA reactions usins either AgSBP or crude extract for sera from

mice on day 2r after the primary injection and on day 7 after trresecondary injecrion'

Igtr antibody responses against A;SBP were detected bv AgSBP' but not by crude

exrract. Thus, the crude extract"of the pol len did not include amounts of AgSBP

strfficient for the elicitation of PCA reactirons' Table 5 also shows that DBA 12 and

BDF1 mice are responders to AgSBP, whereas c57BLl6 and c57BL1l0 mice are non-

responders .

dr  \ l i ce  were  sens i t i zed  bv  iP

a lum (5  mg) .  Twent .v -e igh t  daYs

u ' i t l i  thc  same a t r t igen .  The IgE

on variotts days after sensit izat ion

t ' r r rd t '  cx t rac t  o r  - - \eSRP.

be unc lcr  the cont ro l  o f  senes l inkcd to  H-2 '

leE antibodies specif ic for AeSBP u'ere not

DISCUSSION

Human allergy to the Japanese cedar pollen can be characterized as follorvs'
- ^ .  ^ i  - o  f  n r r ,

,, I, ir:;;ffi;:i,ln"ì^ìi.""of'r,o,i '" pollens and b1' sensitization .ia the respirato^'
: . L ^  L I I  A  1 . . , - t t t

.;r., 
'irl'ur " 

ó' ,, is under the control of genes linked to alleles of the HLA locus
d n n  / t , l \  , { \  T - E  o - t i l r n r l r r  r e -

l i l;: 
t ' i,"{n"lrajor 

a'ergen orcedar pollen is AgsBp (14). a) IgE antibodv re'
'  ^ l -  ̂  - ^ + i ^ - + .  ^ l l o , - - i c  t n  r r î l r C t '

l ; : i ;,., i ;t.;;:;rì;;;"";; ,r ' . po'., ' , as well 
{ 

i" the patients allergic to otlìcr
l  L ^ ^ ^ r ^ * - k l o  h . ,  r . r ' Ì - ì c î t e d  d o s e s  O

:XlHil:I*i"tt"rgens (5, u), are persistent and boosterable bv repeated doses of

allergens.
ffi present study was performed.to develol ' T:T"^,i::'1.'!:":it"'i*:?

J"o;J; ffi:'.";"ìiff] ffi."i.,o,,,oed to the_ pilen given either bv inhalaiio" of
:  ^ . ^+ i l - ^ l '  racn^r ìqe .  t t th ich  rvere

iiil;",;;;ri administrarion and shoned IgE antibody responses n'hich rvere
.  . . r  - r ^  ^ - .+ -^a+  ̂ f  r t . p  nn l l en  o r  AsSBP

::,jl;,X'::Tf;ó;',iJ#;',,,n* either "..,d. 
extract or the poilen or AgsBP

I  t ^ ^ , , .  / R " l h / r

E:TilT:r;] ;;;;:;:^;;J,"Ì"i,r, ,r,. d auere at the H-2 rocus (Barb/c'
-  ^ r l  ̂ . -  . . , t . o - a o c  c t r e i n s  r t ' i t h  t h e

ttffi, j"j'uoi, 
.i].];';;^;.tponders 

to the pollen, u'hereas strains "'tllll:
. , ^ - o  ^ l o ^  c e e n  l f l

;îÍ ;,'il;:, tr.", *;; 
"o" 

;esponders. These differences were also seen tn
. : L ^ 1 . ,  r a c r r n l . ì t P S

ffi.,:#;. orto injection orthe poil.r, (Table a). Thus, 
lgt.1l:tT1t":::::l';

ln'i ;.r* .J;i5 ;: ffi.;;; ,i" -n.,,. u' ai^r'a' sensitization and seetrted to

..wt

induced b,v s i n g l e  i t t l ' ' t  t t " t t  " l
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pollcn in the mouse and could not be detected unti l  the molrse received a tert iary

intratracheal or seconclary ip inject ion of pol len (Tables 3 and 4) '  In addit ion'

the fact thar IgE anriboiie, in 
"egsBp-sensitized 

mice were nor derected by PCA

reactions ,rri'go..rrde extract (Tab1e 5) supported the concept that the pollen con-

ta ined on ly  a  ru inute ar Ì1ount  o f  AqSBP.  \ -asucc la  e t  a l  ( l4 i  repor ted that  nat ive

pollen contains about 4f,( crude extiact and only about 0'039o AgSBP' These data

suggest that persistent IgE alt ibody lcsponses specif ic for AgSBP could be indtrced

by appropriate repeti t ive st inlulat ions of pol len containing a nri trute at lount of

AgSRP.

In pol len-sensit ized mice, lg[ì  antibodies-specif ic for eithc'r AesBP or t l te ot] ìer

cornponenrs  in  the crude e i t .ac t  o f  po l len were produced (Tables I -4) '

According to yasueda et ar (r+), the cr.ude e\trzìcr of poi len i .cludcs rì ' rore than 90')o

polysaccharide, a srnal l  urno.,. t ,  of proteins ancl low molecular weight materials'

I t  has so far been reported trrat al l  of these niatcriars can be arle'se's in some h.nran

a l l e r . s i es  (2 .6 .8 .9 .  15 ì .  Thus .  i t  $ ' , as  sugges ted  t ha t  t he  ma jo r  compone r - r t s  o f  t he

crude extract, t l ,re pol; ,saccl-rarides. ancl t ,r thels alc inr-olred in leFl anti l lodr-tt-r 'p.otrscs

of the pol len-sensit ized mice as al lergens other than AgSBP' Recentl l"  Hagisarva

et al (3), who studied chi ldhood asthma lromJapanese cedar pol len' reported that

skin test-posit ive but radioal lergosor. l lent te-st (Ri\ST;-negative chi ldren \\ 'erc re-

placed by skin test_posit ive and 
"nesr-posit ive 

chi ldren with increasing age. skin

rests using crude .*rru.,  detected IgE, àntibodies specif ic for al l  ai le'ge's in crude

extract. Flowever, RAST cannot 
-detect 

IgE antibodies specific for non-protein

al lergens, such as polysaccharides, because cyanogen l lronride-activated paper

disks are used to prepare sol id-phase antigens in RAST' Thus' the observations

by Hagisawa et al imply that in .urty r,og., of sensit izat ion to pol len, IgE antibodies

specific for non_protein allergens 
"r. 

prgl"ced in sensitized humans although we

cannot exclude the possibit i iy that RAsr cannot detect a lorv level of AgSBP-

specif ic IgE antibodies. we also investigated the specif ici ty of IgE' antibodies in

st:ra from 52 patients al lergic to Japane,J tedt '  pol len and found that 50 of thenr

had IgE antibodies specif ic for , igsBp and r*.o of the'r had onr'  IgE, a.t ibodies

specif ic for components other t tran ngSBP in crude extract (unpublished data'; '

' [ 'he  
smal l  number  o f  such pat ients  (nro o f  52 i  cou ld  be exp la ined bV the prese uce

nf a rni.or populat ion of patienrs *.ho had nor bee'exposed frequer-rr lv to th^e pci l le ' '

on the other hand, we. cannot excrude another possibi l i ty that_a minority of patients

,.. ,,.8f€ genetically non-responders to AgSBP but responders to the other components'

These data suggest that in humans, as u'el l  as in the mouse' components other than

AgSBp *uy ,1.o be involved in IgE antibodl, responses to cedar pol len' Studies

to characterize allergens other than AgSBP remain to be performed'

IgE antibody responses to pol len r. .*td to be under the control of H-2 genes;

H-2.1 mice are responderc urrd H-2b nrice are l lon-responders (Tables l-+ '

Sir. i ìar 'ar iat ions were found in the response of strains to AgSBP (Table 5) '  }{-2

ha' l<;t ; ,pes associared with high or lorv fgE responsiveness to Japanese cedar pol len

ot. l r)  AqSBP appeared to bc specif ic because thel ' lvere dif ferent lrom that to ovalbu-

t i r t t '  (  ) . \  ( ) l '  t o  ovo r t r uco i c l  iO \ t  \ - l t z  e t  a l  { 16 '  de rnons t ra t ( ' c l  t ha t  H -2b '  H -2 ' ì

',ì
*r i  ' .
I.-}1 .

'?t:r': '

í i .

. :.'Ì.
' i . t f
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and H-2q are linked to high IgE responsiveness to O.\ and to low responsiveness to

OM ìn different s6diiu oi mice given'Iow-dose antigen intraperitoneally with alum

adjuvant. [{olt  et al (a) shor+,eddata dif ferent from those ctf  Yaz et al in mice given

low-dose antigen intraperitoneall l 'without adjuvant. I ìurther u'ork u' i l l  be required

to confirm the specif i . i tv of genetical lv control led responsiveness to Japanese cedar

po l len.

In the human system, Sasazuki et al (t3) showed that an HlA-linked dominant

gene cont ro ls  res is ta lce to  cedar  po l l inos is  or  non-response to  cedar  po l len ant igen '

Ín.y also demonstrated rhar non-responder peripheral lymphoc)' tes contain an active

suppressor  T ce l l  u 'h ich coprp le te ly  suppresses the IgE response of  HLA-DR haplo-

identical responder (al lergic patient) lymphocy'tes to cedar pol len antigen. On the

orher  5and.  the resu l ts  obta ined in  the present  expcr i t t rents  d id  not  ind icate  that

active suppressor T cel ls were invoh'ed in nonresponse to cedar l lol len in the mouse'

Gcnet ica l lv  nr r rch bet ter  modcls  for  hur Ì lan a l lergv toJapanese cedar  po l len rerna in

to be developecl.
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