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cross-Reaetivity Between pollen Extracts fromSix Artemisia Species
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Abstract

Introduction

i lr leÌnisia spp.. 1rol lc11, al iu.gcus, cross_
roactivi tv.

A!lqgliatigns and Sy4bols

crersstrd ir t t tn u t trrcler:1,t .oph orcsis
r:rosscd radioinrrnurrocler:trophoresis
fìrserd rocket ir-nntunoclecf r.ophoresis
antlgen
immunog lobu l in  E
sodiurn doder;vl sulphate
polyacryla.nride gel clectrophoresis
rsoelectr ic focusing
nitrocel l trkrse membrane
(ioonrassio bri Ì l iant blue
pcriodic acicl Schiff '
enz.yme-l in ked irn rn ulr osorhcn t assit .1.
I t to l r r r :u la r  wg ig l t t
isoelcctr ic point
radioal lergosorbcn t tcst

II l:"1 iÌf -sera fiorn parit,nrs.alter.gi? 
'ri 'À."i, innri.s 

gave
I 

cssentiallv.the same IgE_binding tru,rO 1ruti..n'wrth all tfre
j i l j i îI lÌ: 

diìxr()nsrralirìg.an extensir,". d.g.o" of cross_
I TillTl,V,_?.:rween l. uutgaris ancl rhe otíter Artentisia
r  r p E u r u s .  r , h l t 1  u s l n g  a  p o l y s p n c i f i t r  a n l . i s e r u m  a g a i t t s t

I  l : , , , . , , , \snri . :  
shownd that al l  tÉe'extracts cnniat i"O s"u..nt

I  
antigens thal wcre imnrunologicattv i , t t ,nt icaiìo arrt igerns

t 
in A. 

.utttgorr.s exrracr. Antigeiis ,úrvì;,;"i;;runologir:al

i  
, j , j ; ,r i i , l ,u:-: tre. ir i l l rrrr larr l ,  

.A. uulqaris altergens Ag 12 anrl
i  _]: . :  j ,  

r .r  \ ì ,r ' re l trcsnnt in al l  thc oxtracts. l .ha cross-
i  |r 'a( ' t f  vf t .V Irt , lwr,r-,rr ,1. t , t t lguri .s arrcl :1. prir tr :e1ts was
i 

f i rr thcr vori f ìed by sr;rcening ol t tru Ktrrcan and rr irrcj  No'rvegian incl iviclual pa,t ier i i  , , , .0 agnlnrf extracts ol.
i 1llll.:ry:1"'.i,ì sr)s-r,Aiìrj or rrrr i;,,;i;;;j;;,ng rÌorrr
i  É{. l lu11 ol ' l tat icnt,s had csscrr l ial l .y thc sarrrc l)at l .ern or ro-
I acrt ivi tv towards both pol len cxtracts.

(  J I I  i :
C R I E ;
trt ì tFt:
Ag,
Iglì :
SDS:
PA(ìII :
IE I I :
N C M :
CIlI l :
I 'AS:
I]LISA:
IT4W:
p l :
IìASI':

Pol len frorn nlugwort, Art.entisia. uulgaris,ls a (;otì ìnron r:ause of al lergy in I :urope in late summer ( late
.tuly - early Sepkrrnber) i i_gf. L-f, .  onti lc,, iJ^una utt".-genic conrposit iorr of lnuÉlwort pol len exl iacts havc hecni, lvcstrgatcd by sevcra.l  groups using CIE/CRII i  (4_ 7). t . /p tr l43 àntigens have boen ùcorcleci,  of which 3l were fbuncl tol l ì lgra.te towa,rds thc arrodc. t{- l  I  f l i f fcrelt  al le.rgens wereiclenti f ied in thesc studitrs and I -  Z ,, i t t , , , .n i i i r . ! , ,ns; *, ,r .
Í . lLl t intq",t  

rnaior alkrrgcns (5, 6). ' fhe 
MW ani pr rf istr i-Irut ion of.the mugwort pol len al lerge,r,  war' .c.cntty in-vcstlgated bv Nilsen et al.  (8) wùg identi f ìcà at loastI 5 IgE-bi lding bantìs alror SDS_pAtiU/irnrr ir i ,ufrLtt i , ,  g u,,Uat lcast l6 tgE-binding bands 

"rt . .  
rr .r : i ì" ,rn*ìoblort ing.

,r 
w0 nìugwort polerr ai lergerrs Art u |  {g) anri  ArL u 1I 0())have been isolatcr. l  anrl  fur i i rcr . fru.n.t.r irà, i .  

-- '

pol lon santples from two othrtr Art,ent. isio.spp., ,4. scoparia and A. piincep.s, have bee.ri Jown to t elrnportant caus(Ìs of al lorgrc reactiotìs Ín Incl ia i l  l )  and
l:. i , , : .  1 

I  2 ), ,re.sper:t ively. Exrracrsola, io p") i" iouu b,,"ntnvestrgatcd ( l  l  )  and 37 anodic antigens were ide,nt i f iocl by(l lH, and isolated; onc al lergon, denòtecl Art Vlb was paru.ycnara,r: terizr:d. I)ark ct al.  (13) detected 16 lgl i_binrJing
corììp()rìcrì l .s in A. priru:eps extracts by SDS_pAiì l j / i rnmu-
nob lo t t inq .
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Few studies have invcstigated the aller-
genic cross-reactivi ty between dif ferent,4rfernlslo spp., Lin
ct al.  (14) observed extensivc cross-rt:act ivi ty between
polkrn extracts from nine differenf Artentisia spp. by
ELlSA-inhibition assays. Extracts of A. scoparia and A. prin-
ceps pollelì were rìot includcd in this study, and the in-
diviclual alkrrgens responsible for the cross-reactivi tv were
not iclcnti f icd. ' l 'he 

reports on the al lergen composit ion of
A. scopario a.rrd ;1. princeps pol len extracts (11, . l  3')  sug-
gcsted similari t ies betwcen al lcrgcns frour these species
and al lergens f iom rl .  utt l l lar is. I t  was therefore of interest
to comparc these cxtracts with regard to al lcrgenic cross-
reactivi ty using methods that idcnti f ìcd individual al ler-
gcns. ' l ' l rrec rt ther,4rlrrrnlsra species wcre also includr,rd in
the studv, A. tr identdta whir:h is an cvcrgreetr bush
gr r rw ing  i t t  t l t r r  rves teru  par t  o f  L i .S .A.  a r rd  A .  canpest r i s
and A. ctrutuct which are I lurasian ulants.

Materials and Methods

I)oILert

[ ' r r l l r :n  sarr rp l ls  f rorn . { r l ln l l .s l r r  uu lqor is .  . .1 .  r rn-
nue.  /1 .  r : t0 Ì , r l r 's / r l .s .  and ,1.  t r id( t t t .u t .e  w0r0 t le l iv r r red f rOrrr
A l ì r r t ' g r r t  A I ì  ( l ì n g r . l l r o l n r .  S w e r l c n .  b a l r : h  r t o s .  ( ) l r )  l S Z  l 2 l
O 3  l  9 l l . 1 2 0  l  .  f  l 1  5 0 8 r ' 9 ( )  1 ,  a t ì d  l ) 1 r 2 5 f t . 1 9 ( Ì 2 .  r r s p e c t . i v t , l V ) .  p o l l t , n
l t " r l t r  z l .  pr i r tceps (delat . lc r i )  rvas obl i t i r rer l  f ror r r  I - ìae Si rn l ,ar .k .
Sr ,ot r l .  Korr 'a .  ar rd lhost r  f ront ,1.  sr : r r l . rnr . i t r  f  r "orn S.  V.  ( iangal .  Nr ,w
I t r : l h i .  I n d i a .

S c ct rtrt itt tt t, Lc r: l, ro t t | ìt i.c r o s (: o p tl

' l 'hn 
tbc l r 'on tn i r rographs n 'crc  r r t r tordt : r l  in  a

, leo l  . lS l t4- l i5( l  s t :anni r rg e ler : t ron nr icr .oscol t r :  and photographr :d on
I l fo l r ì  f i l r r r  type FI)4. ' l ' ì rc  sarnples w{rr ( r  prepared by p lac: ing the
prr l lon on s l t r l ts  and coat ing t l . renr  wi th  gokl /pa l lad iunr  { ( r t ) ,2 ,  Au +
40"1, l 'd l  by nroans ofa sput ter  coaler  u l ì i î .  tvpe l )o laron I l  5(XX).

Ila.bbì[ antiltoditts

l ìabbi t  ant ibodics against  .Ar t  u  l l  l ^ t r t . i -Ar t .  u  l I l
wcrr r  l l r r : l ta  r r r r i  bv i  rnnr  rnr  iza. î ior r  s , i1  l r  i  r r r  rnurroprer : i  p i Ix1p5 1yf  1111,
a l ì t r t 'gct t  o l t l .a inr r r l  by ( . l l . l  cssrrnt ia l lv  as r lcsr : r . iber l  b5,  l lar .buc tur t l
( l L r s s  1 1 5 ì .  l t a l ) b i t  a r r l i i t u t l i c s  a g a i n s l  A g l 2 t l a . n t i - A g  l 2 )  i t r r d  a
p o l y s l r l l i l i c  i ì n l i s ( , f t i ! u  í ì g i ì i ì ì s 1  n i l r g \ { , r ) 1 1  { í r  A !  l t r ) 7 ( l  l 2 0 l t } 0  r \ r j } .
i r Ì ì t . i -n ì r rg\ { /0r ' t ,  wr t ret  k inr l lv  l t lov idÚr l  by I ) r . .  l l .  Ipsr :n.  A l .K-
I ìosei i r t : I . r ,  I  lo ls l ro lnr ,  Der tntark.

I l t t .n t t t t t  s t ru

A scr t t t t ì  pool  rvas proparcd f i r rnr  cqual  vr r lu tnr , rs
o l 'scra f roru ( r4 ind iv idr ra ls  l rav ing I ìAS-I ' -c lass 3 agai t rs t ,4 .  r ,a f
rTrr l .s  pol ìen.  Niurr  o f  t l re  ind iv i r ìuaì  sr : ra f rorn Norwegìarr  21.  I 'a1-
rTar i .s  a l lorg ic  pat i r : r r ts  r losc l ibod by Ni lsen ct  a l .  ( l l )  wore r rscd i r r
th is  s tur ly . ' [ 'en sera f ionr  Kr t rearr  a l lerg ic  pat ients shcrwing posi l iv r :
sk i t l  pr i r :k  l ,est  agai t ìc f  a  l t ix ture 9f  d i f fere l t ,  Z l r te , r is io  spcc ies
u 'cro a lso t tscd.

Pollen er,tra.cts

Al l  po l ìon r ìx t ra( : ts  wure prr r l tar r :1 ì  cssent ia l ly  as
c lesc l ibod ear l ier  {  l ( r ) .

Protein content

The modihecl Lowry method 117) rvas used for
tho determinat ion of the tota l  prote in content  of the ext racts  us ing
bovine serum alburnin as standard.

Carboltydrate content

Tota l  carbohydrate c0nt{ ìn t  and the mono-
saccìrar ide rxrmposi l ion of  t ì re  ext racts  rvas deternr ined bv ( ì l -C

af ter  nret i ranolys is  and TMSi-der ivat iz .at ion as prev iously  du-
scr ibed (  1  0) .

SDS-P, tGE arú analgt ica l  IEF

Both SI)S- [ 'A( i l - l  (15 q.  T.  2  7 " , ;  e  )  and I [F {p} l
3 .5 -  1o)  were per f i r r rned accord ing to the procedures prev iously
d e s c r j b u r l  ( 8 1 .  [ J r i l . h  g o l s  w ( ì r i ì  s t u i r t t ' c l  i r r  y r r o t 0 r n  $ i l ] r  ( . l l U  a n d
carbohydrato by the PAS nr t : thod (  I  l l l .

I r tu turrurbkt I  t i r tg

I r ì ìnrunr  ) l ) io t l . ing bol ì r  r r l '  Sf )S- l 'ALi  I l  ant l  I  l i I  ge ls
wtr re perr f  ormet l  essent ia l ly  as dosrr r ibor l  by Ni lson ot  a l .  l8)  us ing
t l to  N' l in i - ' l ' rans- l l lo tÈ or  t l rn  

' l ' rans- l l lo t@ r : t : l l  (B io- l ìar ì ) .  Af ter
h ì r r t t i n g  a n d  b l o c k i n g  o f  t h e  N ( l l \ 4 .  l h o  n r e r r r i r r a r r e  r v a s  i n c u b a t e d
r v i t l t  p a l i o n t  s r \ n u r ì  I 1  3 1 .  f l l l o s e d  h y  t 2 5 l  a n t i - l g l r
l : l . f ) { X ) . ( } ( } l l ( p Ì r t / t r t ì ì .  I g l ì - l t i r r r . l t r t g  b a n d s  w o r o  c l t : t o r : t r r r ì  l t y  a r r t o -
t'atìirrgraphl'

I rn truutoe Iec I.rop h or(:t ic rn e t h od s

l ; l ' l lL  and tandrrnr- ( , i l i  ia ,cr r :  por l i r r rn td csscn-
t i a l l y  a s  d e s c r i h o c l  b y  l i a r b o e  a r l d . J u s t - S v e n ( l s e n  ( 1 9 )  a n d  K r o l l
l2( ) ) ,  r 'esper :1 ivr , ìv .  

' f  
l r r  [ ì l ì l l Ì  exper i t r r r : r ì ts  wet 'e  l ror fornrct l  us ing

ant i - ,4r t  r r  TI  145/r l lcm2),  ant i -Ag-12 (5.5 y l /cmz in  the anodic  gel .
l 0 . O g l l c n r ' i n  t . h u  r : a t h r r d i c  g c l ) .  o r  a n t i - n l u g w o r l  a n t i s e r u n ì
(  l0p l /cmr)  in  the ant ibodv-cr . rnta in ing gc l .  ' lhe gc ls  were sta ined
wi th ( l l lB.  ' fandern-( i lE 

u 'as per f r r rmer l  l rs ing ant i -n ìugwort  ant i -
serunr  (  1  2.5 p l lcrn2)  in  the ant ibody-conta in ing gels .

Rosults iìnd Discussion

Pollen rnorphology

I'olkrn frorn tlirr six ilrl,rtrtt,i.si,tt slle(:ies ha(l
r l i f f i l l r rn l .  r ro lo t r rs .  vnrv i r ìg  bc l l v r re t t  w l t i te ,  y r : l low.  a t t r l

f l rcì(ìn. 
' fhe 

r. l i f l t r Ience in crolour nray b(ì duc to dif forent de-
gree of rìra.turi ty, brrt  r ìray als() be explained hy thc fact that
t l re  r logr r . r 'o l 'p r r r i l . y  o f  l .hc  po l le r r  p rep i ì fa l . i { ) r ìs  d i f fe rcd .  For
( ìxanr l )h ,  Lh0 groer r  l l0 l lo r r  l i rnpa |a l ion  r r f  ,4 .  . scopor lo  was
forrrrr l  l .o r:orrtain sigrr i f i t :an1, anl()urìts of l ion-yrolì tr tr  plant
nlatcrial wlì irr  {)xa.i l ì inod by scarìrì i r ìg el[ ì( ] tron nì icroscopy.

Sr:arrrt i t tg clcctrott  tnicroscopy of t l ìc pol lcn
slrowod a gr(ìat dergree of morphological sirni lar i ty (Fig. 1).
We obsorvcd t lrat the polìen frolr A. st:oporio. appeared t0
be srnalìcr than those frorn l ,hc othrrr plants. ' l 'his is con-
s is te r ì1 .  w i th  what  wa.s  found bo th  bv  S ingh and. los l t i  (21)

and Lrrdari  e.t  al.  (221. but the dif fclenrrr, ,s are so slnal l  that
t lrrry cannot bc uscd fbr dif l 'erentiat ion bctweert I  .  scopariu
íÌrìd tlì0 otlrcr Art,etnislo species.

a Thrr  ant igon r runrb0rs r rsr t r l  jn  th is  1 l | t rsr tn l i l t ion |0 f0r  to  t l t0  c ìu-
s ignat ior ts  t tsod bV Srr restar l  I 'a .u lsen et  a l .  ( l1 l t t5) .  Ag 12,  Ag r ) .

and Ag l l ì ,  r rornrspond t r )  tho a l l ( ì r f l { ìns r ì t rnot t rc l  Ag 2() ,  Ag 4.  and
Ag I  l .  f { ìspect ivr : ly ,  by lpsr) t ì  o t  a l .  {  I  1}u5)  ( [psetr ,  persotra l  conr-
nrurr  ica t ion) .
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ChurúcaI (:o|nposil.i()n o.[ Llrc pttILen.
exl,r(r(t.s

' l ' l te 
pol len cxtra(ì l .s wcre prrìpar(ì( l  i ìs ( l( ì-

scri l lcd l tnrviously (1(r) wi l ,hout dc[attìng, exctr lr t  for t ]re
l,rrr l lerr f i rrrrr A. prinrt,ps, whicb had been dcfal. ted bv l l .  S.
[ 'ark prior to scnding thtr rna,terial.  Delatt ing of pol len wil l
l ìornral ly nut inf luerr<:e on the conrpusit ion of thc l lol len cx-
t rac ts  (23) .

- l 'her 
cxlra.r: ts wrrre characterized wil .h rr l-

spoct to tho r;ontr ' l l r t  0f tol,a. l  prol.ci tr ,  tol ,al r : l rbolryr lrale, a.ud
tl t tr  ntonosa.r:charir le conìl)osit . i r)rì  ( ' l 'a.hla |  ) .  I . lx lrar:ts of
t | .  scopot' iu pol lerr had t lrc highest i lpparent pnrtoin con-
to t r t  a t td  the  lowt rs t  ( ra rbo l ìydra t .o  0or ì ten t . ' l ' h is  resu l t
should, howcver, bc vicrvccl in the l icht of the observation
lhat t l .  sco l t  u r io poìl trrt  prcp;rrat ion s r:orrta irrcr l  sigrt i f ìcattt

Planra Mert .  5e (  1993)  223

Fig. l Scanning electron microscopy of
pollen from the six Artemisia spp. studied.
The pictures are taken equatorial using a
Jeol JSM-35C electron microscope after
preparation of the pollen with gold,z
palladlum (60% Au/40% Pd). The marker
on the pictures is I .0 pm.

arnoulìts of non-pol len plant lnaterial.  
' ì 'hc results obtait tct l

f trr  t l t rr  t : l rorrr ical con'rposi l , ion o[ ,4. scoporia ertract may
thrrs rrol be diror:t ly r;omparable with the results obtainci l
hrr the rrthrtr pol len extracts.

.tl).\-PA(;0, Lrans.lèr I.o NClt'|, and derccilott
o I I o E - It i nd i ng co ntpone nt,s

St)S-PA(lE was performccl with extrar:ts
rryhich harl br:en t l ialvscd with a cut off  of 3,500. After
stairr ing of t l rc gel for protein (with ( lBB) or for carbo-
It .yclratrr {with I 'AS} ( l i igs. 2A and B), similar band pa.tterns
wrr rc  oh ta inod fo r  a l l  lhn  ex t rac ts ,  espec ia l l y  in  the  MW re-
g ion  25 ,1)00-90, ( ) (X) .  ' l ' he  

s i ln i la r i t y  in  l .he  band pa t te rns
was also evident af ler transf 'er to N(lM and detection of
lgl i-birrding conlponents usiug a pool of sera fronl ,4. url l -
gorl .s al lergic patirrnts (Fig.2 C). Al l  t l re extrar:ts seemed to

r t l
lldr:

t

I

il
ll

Artenisia vulgaris

Artemisia annua Artemis ia campe.st r is

Ar femis ia scopar ia Artemi .s ia  pr inccps
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Pollen Proteinu Carbohydr.b Monosacchande compositionb''
from I content I content Ara , Rha , Xyl , Gal , Glc GalA

A.  vu lpar is  '  1  i .4  '  31.6 '  2 ]L2 1.2 1.2 4.4 ?.3 1.3
A. t r identata 14.1 52.5 39.1 2.9 0.8 7.6 1.9 0.1

36 4 0.9 0 8 5.0 1.9 0.1
36.9 0.8 0.8 4.1 2.3 0.7
1 9 . 1  0 9  0 8  2 . 9  i . 9  0 . 6
4r.6 0.8 0.9 6.6 i .9 0.1

Table I Total protein and carbohydrate content
of the six drtterent pollen extract preparations.

t:

A. annua 13.0 44.7
A. campestris 9.5 45.6
A. scoparia 17.9 26.2
A. princeps 14.2 52.4

I0" , . , * iu,* t r* , , , * ,*o 
-

Ò Determined by gas chrontatography as the TlúS-denvatives of the methylglycostdes.
'  ry-Acetylglucosamrne was present rn trace amounts in al i  extracts

MW
(x 1000)

H-"T3
f * t

;

9 4
6 7  E  s . ' 3  r , . " *  - - t

43 5 4** lrÉ* ArS ft**ó

i l -rrrr
*  . " ' 6 { f f i , f f i

14.4 *,#ffiffiffi

re* **r
t t$
;:... , 

'Y-3);

-" {kF}

#*ffi

.;f P{*

BA

m w v t o c s t o c s p

rD-

c s

C

cubation of the NCM with a pool of sera from A 
"!rg3'is 

allergic
pat ients,  fo l lowed by ( r2s l lant i lgE and autoradrograpnv The lanes

marked v, t, a, c, s and p correspond to extracts froî, A vulgar6,

A. tridentata, A. annua, A. campestris, A. scoparra. and A. princeps

IDt", Lrons.lar ttt NCtrf , onr! drttt:tittrt r1[ I91lì
lt i t t.tl i r ttl c. om P o n e ttt s

It i l '  of the six dif l 'ererrt  Arlenùsitt  extra()ts

also gave verv similar band patterns' especial ly in the pl

req ion  bc twcen ,1 .  15  and 6 .20  (F ig . : ì ) .  ln  the  ( l l l l Ì - s ta inod

gr, ' l  t l r ig. l l  A.) ;r t  lea,st 2 I  protoin bands cort ld bc observed in

rnost of the extra(tts. About |2 of thestl  bands cutttait t t 'd
carbolrydrate as denionstratcd bv I 'AS-staining (results not

slrown). ' l - l re cxtract oÎA. trklenlato dif fered front the other

extracts by containing a strong proteit l  band with pl 8.70.

l)ettrt;ti o n of I g Fl- bi nd in g colllpolìents usrn!l

a pool of sera fronr A. uulgaris aì lcrgic patielì ts i l rdicatcd

that al l  the extracts contained lnore or less of the sanle

IgLì-binding cotupolttrnts i tr  the anodic rrrgiorr (Fig 3Iì) '

Largcr r i i f fcrettccs in the band pa.ttr ìr l ìs were observed i t t

thc cathori ic rcgion whcrc e special ly the extracts ol '

A. írirlcnta/a and A. ca.nttrte.strl.s gave a la,rgcr nunlbr:r trf

nrore i tr tenselv sta. ined IgE-binding bands than,4. t 'ulgaris '

Fig.2 SDS'PAGE (15%f, 2,7%Cl andimmunoblott ing of the six
Aftemisia spp. pollen extracts. A) Gel stained for protein using CBB,
B) gel stained wth PAS to detect carbohydratecontaining components,
and C) brnding of human lgE to the different components detected by in'

cur r l .a . in  Ig l Ì -b in r l i t rg  ba t t r l s  cor r r rspr r r t r ì i t tg  l r r  r t tos t  o f  thc
Iglì-birrdirrg bands in t l ' te A. t trr lgrtr i .c {rxtrÍ ìcl ,  al t l rough thr:
stairr ir tg irr tcttsi ty of {,he dif l ìrrent barrds di{ lered betwrrett
I .hc cxtracts. t . ' ive Iglì-binding conrportonts proviously
iderrt i f ict l  as inrpurtant in A. t ,ulgoris (u), i .e. Ag l2 (dif fusrr
bar rd  w i th  MW about  2U, (100) ,  As  13  (MW 61,0 t )0 ) ,  and
tlrrce bands with MWs about 12,000, :19,(X)0 and 4l l ,00L)
seenred to be prcsenl, in al l  l .htr e.\ tracl,s. ' ì 'he al lergen.4rf u
l l (MW 20. (X)0)  (16)  docs  no t  b ind  Ig l ì  a f te r  S I )S-PAGE (8) ,

but a weak band corresponding to this al lergen seenred to
be prosent irr  the ( lBts-stained gel of a. l l  the extracts (with
t lrc possi lr l tr  exccption ol t l .  scrLparia\.

ln gr:neral,  the grea,tcst dif furences be-
twccn thc di lTerent al lergerr extracts wcre found in the low
rrrolcr;ular wcight rcgion (<21-r,000). A. scoporia extra(ìt
wlr ich dif ferecl rnost fronr the other al lergcn r)xtra(:ts, gavc
on lv  onc  band (MW abr , ru t  13 ,000)  i t i  t l i i s  reg ion .  One rca-
son for ther observcd dif forences bctweotr the al lerqcn ex-
I.racts lnay be variat ions in thtr rnaturi ty of the pol len frorn
tìrc dif fcrenl spet: ies and thc purity of thc pol len sarnplcs.
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cathodlc gel), and C) anti'Art vll \45 trl/cm2). The gels are stained with
CBB.
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C o nt p arisott b g intntwto e le c tr o p ho r c s is

In order to i l ìvostigate the antigerr ic reìa-

ticrrrsliip between the components of the different Artemi-

sin extracts, FRIE was performed using a polyspecif ic anti-

serum agair ls| A. uul.ga.r is extract (Fig.4A), an antiserum
against the nrajor A. uulgaris pol len al lergen Ag 12
(lr ig.4 B), or an autiserum against the irnportant A. t tulgt-

r ls al lcrgen ArL u l I  (Fig.4 C). The results detnottstrated att

rrxtensive dogree of immut-tological identi lv beltween col l i -
porìents of the di l ferent extracts. Fig. 4 A shows that al l  the

extracts sconì to contain antigens that are iurnlunological ly
identir:al to al l  rrr tnost of the autigens in the A. utLlgaris t :x '

tract. N{ost of the anodic alì t i [ l ( l t ts seemed to l lc prr. :sent in

al l  t l rr :  cxtracl,s. l tut sottre of the cathodic antigcns wtrre

lr lesout irr  sntal l  alnoutl ts, i f  at al l ,  in t l to extracts ol '

Fig. 5 Tandem-ClE of pollen extracts from A. vulgaris and A. ptinceps
using anti'mugworl rabbit antiserum in the antibody-containing gels
112,5 ul/cm'I.

2  3  4  5  6  7  8  9 1 0

J. tsrandgs et al.

A. ttulgaris and A. scoparia. 
'fhis 

is consisteut with the

IEF-résults. Al l  extracts seemed to contain components t l ìat

were immuuological ly identical to the two A. uulgaris

al l trrgens Ag 12 and Arú l ,  I I  (Figs. 4 A- C)

Tanclern-CIl i  (Fig.5) of extracts fr<trnA uul-

garl .s ancl r l .  pr inceps using polyspecif ic antiserutn against

A. uulgaris extract in the second dineusion gel showed thc

presenco of at least 4 antigens with either cornplete or par-

i ial  i rrr lnunological identi ty lArt u l l ,  Ag 9, Ag 13, attd a

fourth weak antigen).

Scrceningl of seru from koreun and
nct r u, e g í.a.rt p at ic ttts o g a ins t e xtr a c t s fr rt m

A. vrr lgaris onrl  A. princeps l tol lert

Scra frotn tcn inclividual Kortratr patients

slrovving a posi l ive skin pri t lk test towards att extract of

rì ì i red .4rfPtr l .slr t  sl iecies, lvcrrr tcstcd in SDS-l 'AGE/im-

rnurtrrblott i t tg with extracts frorn ,4. rtr t lguris anrl  A prin-

r:cps. As st:on i t t  [ ì ig.(r and'fablc 2, thc i t tdiviclual Korcatt

pationt s(ìra gítve vtrry sitni lar rtract iorl  pattcr l ls with the

trvo di[ Ierortt  extracts.

Si l tr i lal  r trstt l ts wrrrt '  ol l tai t t trd u' l tr : t t  t l l t r

sarì le l ,w() extfÍ l ( ì ls wcre scparatcd by l I t ì ,  Iratrsfcrrtrcl  to

N(l l l { ,  artcl  i r t tr t t l . tal .ed with indivir. lual scra frotrt  Norwegiatt

pa1ionl.s ( l l ig. 7). Also t l t tr  Ntttr ' t ' t rgiatt  pati(r l l t  s(rr i l  soottt trrì  t tr

d010ct sir i l i lar (or. idontir :al) ( ì()nl l tou(ìt ì ts i t t  t l tc t lvo dif l i rrcnt

0xtr i ìcts.

' l 'hersrr rr:stt l ts are i t t  agreemtlnl wit l t  t l tose

ol l tainrrcl iLi lr t t ,e at ld als<t sl tr tw lhat ptroplc from dif f 'ercnt

parts of tho wolld ntay gtrt  al lergic rcactiotrs al ler expctsure

io plants of a relatecl specics fì 'ol l t  al lothcr part ofì  the

wor ld .

2 3 4 5 6 7 8 9 r 0

munoblotting using a panel of Korean patient sera with clinical Artemisia

al lergy.

Ag 13
\

BA
Fig. 6 Detection of lgE-binding conponents in pollen extracts of A)
A.vutgaris and B) A. princeps after separation by SDS-PAGE and Im-
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Patient
numoer

lgE b inding components in
A. princeps exlract, MW in kD

Table 2 Korean patient sera with lgE towards
components present in extracts of A.vulgaris and
A. prlnceps when separated by SDS-PAGE.

40 31 -38 24-27 16.5 I l .s - 13

XXX

XXX

XXX

XXX

XXXX

XX

XXX

XX

XX

XX

xxxx Very strong reaction x Weak reactron

sltowed lhat both groups of patients h:rd the sante pattonì
ol reactivi tv towards l tnt lr  extracts. 

' Ihis nteans that an
af  l r r rgv  a r :q r r i rec l  towar r ls  an  / l r lemis ie  sp .  in  e .g .  Nr r rway,
tt taktts t l te pers() lr  susccptrblc towards prl l lcn fîonr othtrr
Arl l tnisio species growing in other pat ' ts of the world.
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Conrparison of t l rc al lcrgrìn ()xtracts lronì
pol len of six dif ferent Arteni.sia sper; ies by nreans of Sl)S-
PAGE,  I I ìF ,  imrnunob lo t t ing .  FRI I ì ,  chemica l  cornpos i t i r in
with emphasis on the carbohydrate moietv, and also mor-
pltological studics on l . l ro polk)n grains, showod an ox-
tcr lsivp degree of sinri lar i ly ancl (rross-reat:t i rr i f)r  between
lhe dif f i rrcnt species irn,cst igated. ' lhc 

nrain alìorgons pre-
serrt in A. uulqaris extracts '"r,cre also prosol l t  in the othcr
cxtracts. Screening of both Korcatr alìd Norwogiatì paticnt
srrra against cxtrar:ts fronr ,4. utt.lgari.s and .4. printeps
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