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A n  in h ib it io n  en zy m e im m u n o a ssa y  w as d evelo p ed  fo r
q u a n tita tio n  o f  (1®® ®®® 3)- bb bbb -D -g lu ca n s in  th e in d o o r env i-
ro n m en t. Im m u n o sp ecif ic  r a bb it  a n tib o d ies w e re  p ro-
d u ced  by  im m u n iz a tio n  w ith  b o v in e  se ru m  a lb u m in -
co n ju g a ted  lam in a rin .  T h e  la m in arin  calib rat io n  cu rve
ra n ge d  f ro m  4 0  to  3 0 0 0  n g /m l. A n o th er  (1 ®® ®® ® 3 )- bb bbb -D-g lu -
can  (cu rd lan ) sh o w ed  a  sim ilar in h ib itio n  cu rve, b u t w as
less  rea ct ive o n  a  w eig h t b a sis.  P u stu la n , p resu m e d  to
b e (1 ®® ®® ® 6 )- bb bbb -D-g lu ca n , a lso  sh o w ed  im m u n o rea ctivity  in
th e a ssay. C o n tro l ex p e rim en ts in d ica ted  th a t th is  w a s
d u e to  (1 ®® ®®® 3 )- bb bbb -D -g lu ca n  stru ctu res. O th er n o n -(1 ®® ®®® 3 )-
bb bb b -D -g lu ca n  p o ly sa cch a rid es d id  n o t rea c t. (1 ®® ®®® 3 )- bb bbb -D -
g lu ca n  w a s d ete cta b le in  d u st  fro m  a  va riety  o f  o ccu p a -
tio n al a n d  enviro n m en tal se tt in g s. W e co n clu d e th a t th e
n ew  a ssa y offe rs  a  u sefu l m eth o d  fo r in d o o r (1 ®® ®® ® 3 )- bb bbb -D -
g lu ca n  ex p o su re assessm en t.

K e y wo rd s:  M o ld  (1 ® 3 )- b -D -g lu c an , o rg an ic  d u st, o cc u -
p atio n a l a n d  h o m e env ir o n m e n t, im m u n o assay
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Introduction

E x p o sure  to  b io -aero so ls in  ind o o r  env iro n m en ts  can

in du ce  tox ic , in f lam m ato ry  an d  allergic  reac tio ns, r e -

su lting  in  respira to ry  sy m p to m s. I t h as b een  su g g est-

ed  recen tly  th a t (1 ® 3 ) - b -D -g lu can s co n tr ib ute  to  b io -

a e r o so l - in d u c e d  in f la m m a to r y  r e sp o n se s  a n d  th e

resultin g  resp ira tory  sy m p to m s an d  co m p lain ts  [1 ±

4 ] . (1 ® 3 ) - b - D -g lu can s, w h ich  m ay  o r ig in a te  f ro m  a

larg e  var ie ty  o f sou rces in c lu din g  m o ld s,  som e b ac-

te ria  and  m o st p lan ts , can  in it iate  a  v ar ie ty  of  im m u -

n o b io lo gical  r esp on ses in  ve rt eb r ates [5 ±1 2] .

A t present, k n ow led g e  ab o u t a irb o rn e  (1 ® 3 ) - b -D -

g lucan  ex p o su re  as a  p o ten tia l  r esp irato r y  h ea lth  haz-

a rd  is l im ited  ow in g to  a  lack  o f g en era lly  ava ilab le

m eth o ds to  m easu re  env iro n m en ta l (1 ® 3 ) - b -D -g lu -

can  in  fie ld  stud ies.

T h ere  is a  c lear  n eed  fo r an  im p r ov e d, sp ec ific ,

sen sitiv e  an d cost-effic ient m etho d  to  qu anti fy  (1 ® 3)-

b - D -g lu can s th a t  can  b e  u sed  in  la rge-sca le  envir o n -

m en ta l  hy gien e  an d  ep id em io lo gica l  stu d ie s.  H er e ,

w e  d esc rib e  a  n ew  a ssay  th at  m eets th ese  req u ire-

m ents. T h e  n ew  assay  w as  ap p lied  o n  o rg an ic  d u st

sam p le s f ro m  va r io u s env iro n m e n ts , v a r io u s p la n t

m ateria ls  an d  th e  cu ltu re f lu id  o f  y east cu ltu res.

M aterials and methods
Glucans

T h e follow ing  glu cans and  re lated  sacc h arid es w e re

u sed in  th is  stu d y : lam in arin , b (1 ® 3 )(1 ® 6 )-g lu can

[ 1 3 ,1 4 ] ;  C M - cu r d la n ,  ( 1 ® 3 ) - b - D - g lu c a n  [1 3 ,1 4 ] ;

p ustu lan , (1 ® 6)- b -D -g lu can  [2 3 ];  b (1 ® 6 )(1 ® 3 )-g lu -

can  [1 5 ];  d ex tr an , (1 ® 6) (1 ® 3 )(1 ® 4 )(1 ® 2 )-g lu can

[1 3]; an d m ann an , (1 ® 2 )(1 ® 3 )(1 ® 6 )-m an nan . L am -

inarin  an d  p ustu lan  w ere  d isso lv ed  in  H
2
O  at  1 2 0ÊC ,

cu rd lan  in  0 .05  m o l/ l N aO H  an d  d ex tran  an d  m an n an

in  H
2
O .

Bovine serum  album in–lam inarin conjugate fo r
imm unization

(1 ® 3 ) - b -D -g lu can ( lam inar in ) w as co u pled  to  b ov ine

se ru m  a lb u m in  fo r  im m u n iza tio n  p u rposes. T h e  im -

m u no reac tiv ity  o f  (1 ® 6 ) - b -D -g lu can  stru c tu res p r es -

e n t in  la m in a rin  w a s  ab o li sh ed  b y  o x id a tio n  w i th

0 .2 5 m o l/l  N aIO
4
. C o n ju g atio n  o f  o x id ized  lam inar in

to  b ov in e  seru m  a lbu m in w as p er fo r m ed b y  redu c-

tive  am in atio n  [1 6] . T h e  g lu can ±b o v in e  seru m  a lbu -

m in  co n ju gate  co n ta in ed a p p ro x im ate ly  8 %  (w eigh t/

w eig h t)  carb oh y d ra te.
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Rabbit anti-(1® 3)- b -glucan antibodies

R ab b its w ere  im m un ized  b y  su b cu taneo u s in jec tion

o f 1 m l g lu can  co n jug ate  so lu tio n  (0 .1  m g  p ro tein /

m l). S p ecif ic  an tib od ies w ere  iso lated  from  am m o ni-

u m  su lp h ate-p r ec ip ita ted  im m un o g lo bu lin s b y  affin -

ity  ch ro m ato g rap hy  u sin g  e p o xy -ac tiva ted  S ep h aro se

o n  w h ic h  ( 1 ® 3 ) - b - D -g lu c an  w a s  c o u p led ,  a s  d e -

sc rib ed  b y  H u tch ins an d  B ussey  [1 7 ].

Inhibition enzyme immunoassay

L am inarin  ( 2  m g /m l)  in  ph o sp h ate-b u ff e red  saline  (p H

7 .0 )  was co a ted  o v ern ig h t o n to  each  w ell (200  m l /

w ell)  of  a  m ic r o tite r p la te  a t  4ÊC . A fte r  washin g , u n -

reac ted  si te s w ere  b lo cked  w ith  0 .5 %  g elat in e .  A  test

sam p le  (fo u r d ilu tio n s)  o r  lam in ar in  stan d ard  (1 2  d i-

lu tio n s; 9 .8  n g /m l to  2 0  m g /m l) w as add ed  (1 0 0  m l)  in

a  m ic row ell  and  su b seq uen tly  m ix ed  w ith  an  equ al

volu m e o f affin ity -pu rified  an ti-(1® 3)- b - D -g lu can an-

tib o d ie s d ilu ted  1 :75 0 0 0  an d  in cu bated  fo r 1 .5 h  a t

3 7ÊC . A f ter washin g,  2 0 0 m l  p ero xidase-lab e led  h orse

an ti rabb it  im m u no g lo bu lin  antib o d ies (1 :5 0 0 0 ) w as

a dd ed  an d  incu b a ted  fo r 1 h  a t 3 7ÊC . A f te r  w ash in g ,

2 0 0 m l o -p h e ny le n ed ia m in e  (2 m g /m l )  co n ta in in g

0 .0 1 5 %  H
2
O

2
 w as ad d ed  an d  in cub ated  f o r  3 0 m in  at

2 0ÊC . T he  reaction  was te rm inated w ith  50 m l  2  N  H C l,

an d  th e  o p tica l d en sity  w as read a t  4 92 n m . (1 ® 3 ) -

b - D -g lu can  co n cen tra tio n s  w ere  c a lcu la te d  u s in g  a

fo u r-p ar am eter cu rve-fi tt in g  p r ogram .

(1® 3)-b -g lucanase and NaIO4 treatment

S p ecific  d estru c tio n  o f  (1 ® 3 ) - b - D -g lu can  o r  (1 ® 6 ) -

b - D -g lu c an  c o n fo r m a tio n a l st ru c tu r e s w a s a cc o m -

p lished  b y trea tm en t w ith  sp ec if ic  (1 ® 3 ) - b -g lu can ase

(zy m o ly ase  1 0 0 T ) [1 8]  o r 0 .2 5  m o l/l  N aIO
4
 [1 9 ], r e -

sp ec tiv ely. S p ecific  an ti -(1 ® 6 ) - b - D -g lu can  rab b it  an -

t ib o d ie s w ere  u sed  to  co n firm  th e  efficacy o f N aIO
4

trea tm en t an d  th e  sp ec if ic i ty  o f  th e  (1 ® 3 )- b -g luca-

n ase  ac tiv ity  o f  zy m o ly ase . A n ti -(1 ® 6 )- b -D -g lu can

antib o die s w ere  raised  in  rab bits as d escribed  b y  M on -

tijn  e t a l . [1 9 ].

Plant sam ples

E xtracts w ere  m ade  o f cereals (wh eat, b ar ley  an d  co rn

flo u r ), so y b ean s , ta p io c a  an d  p o ta to  u s in g  tw o  ex-

tr ac tio n  p roced ures:  hea t an d  alk alin e  trea tm en t. E ach

p ro d u ct w as su sp en d ed  (1 %  w eig h t/vo lu m e) an d h o -

m o gen iz ed  in  b id is t illed  w ater  w ith  0 .0 5 %  Tw ee n -

2 0  an d  in  0 .0 5  m o l/ l N aO H . T h e  sam p les su sp en d ed

in  b id isti lled  w ater  w ith  0 .0 5 %  Tw een-2 0  w e re  au to -

c laved a t 1 2 0ÊC  (1  b ar ) fo r 1 h .  T h e  sam p les su sp en d-

ed  in  0 .0 5  m o l/l  N aO H  w ere  ro cked  vig o ro u sly  fo r

2 h . S am p le su sp en sio n s w ere  cen tr if ug ed  a t  1 0 0 0 g

fo r  1 5 m in and  th e  su p ern a tan ts sto red  at  ±2 0ÊC .

Yeast sam ples

C ell- free  y east cu ltu re  m ed ia  w ere  tested , in  w h ich

w ild - ty p e  an d  va rio u s m u tan ts o f  S a cch a ro m yces cer-

ev is ia e  stra in  F Y 3 84  h ad  b een  cu ltured  [20 ]. Yeasts

w e re  g row n  a t  2 8ÊC  to  the  early  ex p o nen tial  ph ase  in

stan d ard  m in im al m ediu m . C u ltu re  m ed iu m  in  w h ich

n o  yeasts  had  b een  cu ltu red  was u sed  as a  co n tr o l .

Environm enta l dust samples

In h alable  a irb o r ne  d u st- sam pling, b o th  area  an d  p er-

so n al, w as carr ied  o u t in  tw o  w aste -co m p o sting  fa -

c il ities, an d p erso n al in h alable  d u st sam p les w ere  co l-

l e c te d  f ro m  p ig  f a r m e rs. T h e  in h a lab le  d u s t  w a s

c o lle c ted  o n  g la ss - fi b e r  fi l te rs  u s in g  P e r so nal A ir

S am p le rs sam plin g  h ead s (PA S -6; A g ricu ltura l U n i-

versity,  W agen in g en,  the  N eth erland s)  a t a  flow  ra te

o f 2  l i te r s/m in  [2 1 ]. S e ttled  d u st sam p les f ro m  th e

floo rs o f  l iv in g roo m s, b ed ro o m s and  k itc hen s an d

fro m  m attresses w ere  co llec ted  in  a  ser ie s o f 2 5  G er -

m an  h o m es o n  p ap er fi lte rs acco rdin g  to  an  in te rn a-

tio n ally  stand ard ized  pro to co l [22 ] .

A ir b orn e d u st sam p les w e re  ex trac ted  in  5 m l a n d

se tt led  du st  sam p les in  5 ±2 0  m l py ro gen - free  w ate r

w ith  0 .0 5%  T ween -2 0  ( » 1 0%  w eig h t/v olum e). T h e

ex tra c tio n  p ro ce d u re  a p p li ed  w as  th e  sa m e  a s d e -

scrib ed  fo r h e a t  ex trac tio n  o f  p lan t sam p les. A f ter

ex trac tio n , th e  sam p les w e re  cen tr ifu g ed  at 1 0 0 0 g

fo r 1 5 m in ,  an d  th e  su p ern atan t w as sto red a t  ±2 0ÊC .

Results

Specificity of the inhibition enzym e imm unoassay

Fig . 1  g ives d o se±r esp o n se  curves fo r tw o  (1 ® 3 ) - b -
D -g lucan  p rep ar a tion s an d  va riou s o th er  po ly sacch a-

rides. T h e  in hib it io n  cu r ve  fo r lam in arin  ran g ed  fro m

app ro x im ate ly  4 0 to  3 0 00 n g /m l (15 ±85 %  in h ib ition ).

T h e  o ther  (1 ® 3 ) - b - D -g lu can  (cu rd lan )  sh o w ed  a  par -

a lle l  in h ib it io n  cu rve  b ut w as th ree  to  f ive  t im es le ss

reac tive  on  a  w eig h t b asis . O f  th e  o th er  p oly sacch a-

rides tested , o nly  p u stulan , p r esu m ed  to  co n ta in  ex -

c lu sive ly  (1 ® 6 ) - b - D -g lu can  [2 3 ] , sh o w ed  a  p ara lle l

d o se±resp on se  cu rve  a t co n cen tr atio n s ap p rox im ate -

ly  ten  tim es h ig h er than  lam in ar in . T he  o th er p o ly sac-

ch ar id e s w ere  a ll in c ap a b le  o f  in h ib it in g  th e  a n ti-

(1 ® 3 )- b -D -g lu can  an tib o d ies.

C o n tro l  ex p erim en ts  w ith  N aIO
4
 an d  (1 ® 3 ) - b -D -

g lu ca n a se  tre a tm en t w e re  p er fo rm ed  to  d e term in e

w h eth er  th e  in hib ito ry  ac tiv ity  o f  pu stu lan  w as a  r e -

su lt o f  th e  p resen ce  of  b (1 ® 3 )-g lu co sidic  str u c tu res

in  th a t  p rep ara tio n . Z y m o ly a se  ( (1 ® 3 ) - b - D -g lu ca-

n ase) a lm o st co m p lete ly  ab olished  th e  in h ib ito ry  ac-

t iv ity  o f  b o th  g lu can s (F ig . 2 a) , w h ereas  p er io d ate

tr ea tm ent d id  n o t ab o lish  th e  in h ibito ry  cap acity  o f

th e  p rep ar ation s  (F ig. 2 b ). A d d it io na l co n tr o l ex p eri -
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FIG . 1 . Inh ibition–dilu tion  curves of four d iffe rent g lucans and
m annan. Lam inarin  (c losed c irc les) an d  C M -curd lan  (op en
squares) are both (1® 3)- b -glucans, pustu lan  (c losed tr iangles)
is  a  (1® 6)- b -D-glucan contam inated  with  (1® 3)- b -g lucan, dex-
tran (open diamonds) is an a (1 ® 6)-glucan and mannan (crosses)
is polym annose. EIA, enzyme immunoassay; OD, optical density.

(n = 10 0 )  w ere  ca lcula ted  o n  the  b asis o f th e o ccu p a-

tio n al sam ples an d  th e  h o use  d u st  sam p les, r esp ec-

tive ly.

(1 ® 3)-b -D-glucan in plant extracts

A l l  p la n t  ex t ra c t s  t e s t e d  c o n ta in e d  m e a s u r a b l e

am o u n ts  o f  (1 ® 3 )- b -D -g lu ca n , an d  c o n c en tra tio n s

rang ed  fro m  0.0 1 %  (w /w ) fo r  p o ta to  to  0 .7%  (w /w )

fo r  b arl ey. D iff eren ces b e tw een  th e resu lts  o b ta in ed

w ith  tw o  ex tr ac tio n  m eth o d s (h ea t  v ersu s  a lk a lin e

extr ac tio n ) w ere  sm all an d  n o t sy stem atic .

(1 ® 3)-b -D-glucan in yeast culture m edia

T h e (1 ® 3 ) - b - D -g lu can  lev els in  y east cu ltu re  m ed ia

w ere  m o d era te , ran g in g  b e tw een ap p ro xim ate ly  0 .2

an d  1 m g /m l, w h ile  n o  im m u n o reac tiv ity  w as de tec t-

ed  in  th e  m ed iu m  w ith ou t y east .

Exposure levels in various environm ents

A p p rec iable  leve ls  o f (1 ® 3 )- b -D -g lu can  w e re  m eas-

u re d  in  tw o  o ccu p atio n al env iro n m en ts , p rev io u sly

charac teri zed  as h igh  b io -aero so l ex p o su r e  env iro n -

m en ts (Tab le  1 )  [2 3 ,2 4 ]. H o use  d u st a lso  co n ta in ed

su b stan tia l am o u n ts  o f (1 ® 3 ) - b -D -g lu can  (Tab le  2 ) .

(1 ® 3 ) - b -D -g lu can  leve ls a re  ex p ressed  as geo m etri c

m ean s w ith  geo m etr ic  stan d ard  d ev ia tio n s, as th e ex -

p o su re  d ata  in  th ese  env iro n m en ts a re  gen era lly  b e st

d escrib ed  b y  a  log -n o rm al d istr ibu tio n . C o n cen tr a -

t io n s b e low  th e  d e tec tio n  l im it w ere  c o n sid ere d  to

h ave  a  va lu e  o f tw o -th ir ds of  th is lim it [2 5] .

B lan k  g la ss fib er fil te r s d id  n o t co n ta in  d e tec tab le

l eve ls of  (1 ® 3 ) - b -D -g lu can . H o w eve r, h e at ex trac ts

o f b lank  pap er  fi lte rs u sed  fo r h o u se-d u st sam plin g

co n ta in ed  sig n ifican t am o u n ts  o f  (1 ® 3 ) - b - D -g lu can s

(1 8 8  m g, S D 3 9 .3 , n = 6 ) . A fter co rr ec tio n , (1 ® 3 )- b -

D -g lu can s rem ain ed  d e tec tab le  in  a l l ho u se-d u st sam -

p le s (Tab le  2 ) .

Discussion

Tw o  d ifferen t l in ear  (1 ® 3 ) - b - D -g lu can s (cu rd lan  an d

lam in arin ) reac ted  in  th e  in h ib it io n  assay. T h e  an ti -

b o d ie s a lso  reac ted  w ith  p u stu lan , w h ich  is p resu m ed

to  con ta in  o n ly b (1 ® 6 ) -g lu c an  [1 3 ] . H ow ev e r, th e

reac tiv ity  o f p u stu lan , lik e  th at  o f lam in ar in , was r e -

ta in ed  a fte r N aIO
4
 t rea tm en t, w hereas it  w as co m -

p le te ly  lo st a f te r tr eatm en t w ith  (1 ® 3 )- b -g lu can ase .

S im ilar  ex p erim en ts w ith  a  p o ly c lo nal an ti- (1 ® 6 ) -

b - D -g lu can  antiseru m  co n f ir m ed  th e  spec ific  (1 ® 3 ) -

b -g lu can ase  ac tiv ity  o f zy m o ly ase  an d  th e  co m p le te

d estru c tio n  o f  (1 ® 6 )- b -D -g lu can  stru c tu res b y  N aIO
4

trea tm ent. C o n sequ en tly, w e co n clu d e  th a t p ustu lan

m e n t s  w i th  ( 1 ® 6 ) - b - D -g lu c a n  in h ib it io n  e n z y m e

im m u no assa y s co nfirm ed  th a t th e  p erio d a te  trea tm ent

abo lished  th e  im m u n oreac tiv ity  o f (1 ® 6 ) - b - D -g lu can

stru c tu res, w h ereas zy m o lyase  h ad  n o  eff ec t (Fig . 2 c

an d  d) .

T h u s, th e  c ro ss-reac tiv ity  o b served  w ith  p u stu lan

in  th e  (1 ® 3 ) - b -D -g lu can  en zy m e im m u n o assay  was

d u e  to  th e  p resen ce  o f (1 ® 3 ) - b -D -g lucan  stru c tu res

in  the  p re p aratio n , an d  n o t to  a  lack  o f  sp ec ific i ty  o f

th e  an ti- (1 ® 3 ) - b - D -g lu can  an tib o dies.

Sensitivity and reproducibility of the inhibition
enzyme immunoassay

T h e d e tec tio n  l im it was se t  a t  1 5 %  in h ib itio n , w h ich

c o rr esp o n d ed  to  40  n g /m l. T h e  r esu lt in g  d e tec tio n

lim its  fo r  a ir b orn e  an d  se tt led  du st  w ere  2 0 0 n g/m 3

an d 0 .5  m g /g  d u st , r esp ec tively.

D ilu tion  cu rves o b ta in ed  w ith  au to c lav ed  (1 2 0ÊC )

ex tra c ts  o f  th e  env iro n m en ta l  sam p le s w ere  essen -

tia l ly  p a ra lle l to  th e  ca libratio n  cu rve . T he  rep rod u c-

ib ility  of  th e  in h ib itio n  en zym e im m u no assay  w as d e-

te rm in ed  o n  d e tec tab le  d u p lica te  an a ly ses o f the  en -

v iro n m en ta l  d u st ex tr ac ts  an d  ex p ressed  as the  coef -

fic ien t o f  var ia tio n . M ean  coeff ic ien ts of  va ria t io n  fo r

t h e  i n h i b i t i o n  a s s a y  o f  2 0 %  (n = 8 5 )  a n d  2 7 %
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FIG . 2. Inh ibition–dilution cu rves fo r un treated and zym olyase-trea ted  lam inarin and pustulan in (a) (1® 3)- b -D-glucan enzym e im mu -
noassay (EIA) and (c) (1® 6)- b -D-g lucan EIA, and  for un treated  and NaIO4-treated lam inarin and  pustulan in  (b) (1® 3)- b -D-glucan EIA
and (d) (1 ® 6)- b -D-g lucan EIA. O D, op tica l density.
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a lso  co n ta in s  (1 ® 3 ) - b -g lu can  s tr u c tu res.  S in ce  a ll

o th er  po ly sacch arid es te sted  w e re  n o t reac tive  in  o u r

assay, w e c on c lu d e  th at  th e  in h ib it io n  en zy m e im -

m un o assay spec ifica lly  re cog n izes (1 ® 3 ) - b - D -g lucan

epitop es. P re lim in ary  resu lts ind icat ing  reac tiv ity  w ith

yeast an d p lan t g lu can s ( see  b e lo w ) , m ain ly  con sist-

in g  o f  b (1 ® 3 ) (1 ® 6 )  an d  b (1 ® 3 )(1 ® 4 ) l in k ages, r e-

sp e c tiv e ly,  su gg e s t  th at  b o th  l in e a r  a n d  b ra n c h e d

(1 ® 3 ) - b -g lu cans are  reco gn ized  in  th e  inh ib it io n  as-

say.

A n o th er  m eth o d for  m easu ring  (1 ® 3 ) - b - D -g lu can s

w ith  th e use  o f  a  g lu can- reac tive  p rep ara tio n  o f  L im u -

lu s  a m eb o cy te  ly sa te  h as  r ec en tly  b ee n  d e sc rib ed

[3 ,26]. T h is  test is v ery  sensitiv e  (1 ±1 0  p g /m l) bu t

p rob ably  n o t h ig hly  sp ec ifi c,  sin ce  i t a lso  reac ts  w ith

o ther  g lu can s, an d  w ith  v e ry  h ig h  co n cen tra tio n s o f

o ther  p o ly sacch arides [1 4 ,2 7] .

T h e  u se  o f a  sp ec ific  im m u no assay  th at is  a lso  le ss

ex pen sive  m ay b e  ad van tag eo u s in  hy g ien e  an d  ep i-

d em io lo gica l- effec t  stu d ie s.

T h us far,  d iscu ssio n s o n  th e  im m u n o b io lo gica l  e f -

fec ts  o f  g lucan s h ave m ain ly  fo cu sed  o n  fu n gal g lu -

can s. I t is n o t clear  w h eth er  p lan t g lu can s h ave sim i-

la r p ro p er ties. P lan t g lu can s such  as lam in ar in  an d

b ar ley b - D -g lucan  a lso  in te rac t w ith  th e  L imulu s  co -

ag u la tio n fac to r G  [1 4 ]. T h is  su g gests th a t p lan t g lu -

can s a re  a lso  b io log ica lly  ac tive , an d  th e  d e tec tio n  o f

Table  2. (1 ® 3)- b -g lucan exposure measurem ents in  house dust
(g lucan detectable/to tal sam ples)

Sampling
location G M (m g/g) GSD Minim um Maximum

Living room  (25 /25) 1293 1.4 627 2915
Bedroom (25/25) 1286 1.7 408 3507
Kitchen (25/25) 1168 2.0 376 6540
Mattress (25/25)   757 1.7 182 1654

GM, geom etric means; GSD, geometric standard deviations.

b o th  p lant an d  fu n g al (1 ® 3 ) - b -g lu can s in  a  (1 ® 3 ) -

b -g lu can  assay  (d escrib ed  in  th is  p ap er ) m ay  th ere-

fo re  b e  re leva n t.

Very  h ig h  (1 ® 3 ) - b -D -g lu can  leve ls w ere  fo u n d  in

th e o ccup atio n al an d  resid en tia l d u st  sam p les stu d -

ied . C o m p arab le  co ncen tr atio n s (1 m g /m 3)  h ave  b een

m easu red  in  an  ex p erim en ta l co tton  card ro o m  u sin g

a  g lu c an - rea c tiv e L im u lu s  a m eb o cy te  ly sa te  assay

[2 8 ] . T he  hig h  (1 ® 3 )- b -g lucan  con ten t in  o rgan ic dust

o f  b o th  o c cu p a tio n a l a n d  re sid en tia l  o r ig in s  (0 .5 ±

2 0 % )  su g gests  a  la rge  p r o p o rtio n  of  p lan t an d /o r fu n -

ga l m ate ria l in  th at dust. T h is  seem s p lau sible  co n-

sid er in g  tha t  (1 ® 3 ) - b -g lu cans o ccu r as m ajo r str u c-

tu ra l ce ll -w all  o r  storag e  co m p o n en ts  o f m an y  p lan ts

an d  m ic ro o rgan ism s, w h ich  are  k no w n to  co n tr ibu te

la rge ly  to  th e  c o n ten t o f  m o st o rg an ic  d u s t. M o re-

over, (1 ® 3 ) - b -D -g lu can s are  lik e ly  to  b e  re la tive ly

d egrad atio n - resis tan t in  the  envir o n m en t, r esu ltin g  in

a  h ig h  carb o hy d rate  co n ten t in  o rgan ic  d u st.

In  co n clu sio n , the  (1 ® 3 ) - b -D -g lu can in h ib it io n  as-

say  d esc rib ed  h e r e  o ff er s a  sp ec if ic  a n d  se n si t ive

m ethod  for in doo r (1® 3)- b -D -g lucan expo su re assess-

m en t. T h e  new  assay  is  th erefo re  exp ected  to  b e  u se-

ful  in  ep id em iolo gica l stu d ies to  inv estig a te  the  re la -

tio nsh ip  be tw een  (1 ® 3)- b -D -g lucan  exp osur e  and  res-

p ira tory  h ea lth .
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