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INTRODUCTION

   Allergens such  as  ragrveed  and  house dust induce IgE-mediated hypersensitivity in par{ents wjth  bronchial asthma,  In
these patients imrnediate skin  and  bronchial reactions  to ailergens  can  be observed,  in which  specific  lgE  antibodies  for
allergens  partic.ipate, Basophils from these patients  release  a  significant  amount  of histamine by stimul･ation  with  allergens,

On the other  hand, Candida arbicatts  also  partieipates  in the onset  mechanisrn  of  bronchial ast'nma  as  an  allergen[,,  but the
enset  mechanism  caused  by  C. aibirans  is somewhat  compliccated,  In bronchial challenge  tests, C  atbicans  pros'ekes im-
mediate  and  }ate asthmat{c  reactions  and  precipitating antibodies  agalnst  C. albicans  are  frequently found in t.he serum  from
the  patients with  bronch[al asthma!),  It has been  denionstrated that C. albi(unv  produces  specific  IgEsm  and  precipitating
antibedies'),  and  each  of these antibodies  is capable  of  mediating  hypersenst/tivc reactions  in allergi'c  individuals, However,
there is little information abour  histamine release  from basophils in relatien  to IgE- and  precipitatitig antibodies-niediated
'h}

 persensitivity induced by  C. a;bicans.

   In the  present study.  C. aibicuns-induced  histamine release  was  examined  in relatiopt  to specific  IgE antibodies.  and  the
participation of  specific  IgG  antibodies  to the allergen  u'as  evaluated  in asthmatic  patients sensitive  te CL aibicans.

MATERIALSAND  METHODS

   Subjects

   Thirty-four patient.s (10 feniales and  24 males}  with  bronchial asthma  were  selected  to examine  C. albfcans-induced

histamine release,  Their ages  varied  from  21 to 72 years wilh  a mean  of 47,8 years. All cases  showed  a  positive skin  test to
C  albicans,  The  TgEtadioallergosorbent test <RAST: Pharmacia) for C. aibicans  was  positive (2 +<)  in 12 out  of  the  34 cases
{35.3za,).
   Hi's,tantine reieczse

   Histamine release  frorn basophil$ was  examined  using  a  whole  b]ood method,  as  previously  described5). The  challenge

of whole  bleod with  variou$  concentrations  of  C  atbica-ns "'a$  carried  out  in a  dose-response fash{on, After a  15-minute
incubation. the his[amine content'  of  the cells  and  of the supernatant  fiul,d was  assayed  by  an  automated  spec'Lrotluorometric

histarnine analysis  system  CTechnicon)6). The  results  were  expressed  as a percent･ age  of  the total histamine centent.

   Se ,u  m  lpE and  a  lleigen -spacijic lgE'

   Serum levels of tetal IgE is,ere  estimated  by the radioimmunosorbent  test CPharrnacia>, Specific IgE  amtibodies  to C
atbicans  in serum  "'ere  measured  by t'ne RAST.  The result$  of  specific  IgE  cc,ncentratiens  veere  expressed  as  a  score  O+  to

3+,

   A  ilergen-sPec(;'ic Igt; in sent-ni

   C. albicans-s.pecific  lgG antibodies  {n seruni  "'ere  estimated  by an  enzyrne-linkcd  immunosorbent assay  (ELISA'}i).
Polystyrene tubes  were  coated  with  C, aghicans  extractT  O.5m]  of  a  solutlon  of  C'. aibicans  extract  {16mcg/m!,  Torii Co,

Abbreviations:C.  ntbicansthndidaaibicnns':RASTradtioallergosorbenttest;RIST  Tadl,oirnmunosorbentteFt
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Tokvo}diluted  in 2 x  10 'S times with  O.1 M  sediurn  carbDrate  buffer wa:.  added  to each  test tube, The  tubes were  inciibated

at 4eC for 24 hr, and  then  washed  fivc t{mes with  1 ml  of  PBS-t-'een  20  containingO.05%  tween  2e and  O.02% NaNi.  To  the

alltigen-coated  tubes  O.5ml serum  diluted l:400a with  PBS-twecn  20  was  added,  and  thc tubes were  incubated for 3 hr at

room  teniperature,  After washing  five times, O.5ml alkallne  phosphatase  conjugated  anti-IgG  (heavy and  light chain

specific, Miles-Yeda  Ltd . Israel} diluled 1;2000  wirh  PBS-tween 20 was  added.  The  tubes  were  incubated overnight  at reom

temperature, and  then  the excess  of  conjugate  was  washed  ou't. To each  tube  1 ml  O,e5 M  sodlum  carbonate  buffer tpH 9.8>

containlng  1 mg/ml  p-nitrophenylphosphate <NPP) and  10T5 M  MgCli  was  added.  After inc.ubatlon･ for 1 hr at roem  tem-

perature, the enzyrne  reaction  in each  tube  was  stopped  bv. the additien  of  O.1 ml  1 N  NaOH,  The  absorbance  was  measured

ina$pectrophotometerat405nin.

   Sem"t -Pn7ciPilatiiagr antibodies  to C. atbiccins

   Se  rum-precipitatiRg  antibodies  against  C, aibiac ns  wure  est{mated  by  the  double  di ffusien method  descrlbed by Pep}rs et

al:),

RESULTS

   Relationship between hislaminc retease and  st,nem  11gE latvet

   Cbndida aibicans-induced  histamine release  from  whole  blood was  observed  in relation  te seruni  IgE  levels. As shosvn  in

Table  1. the mean  maximum  percent histamine release  with  C, a;bi;cans  was  highest in cases  where  the  serum  igE le},els

were  between 501 and  1000IUfml and  lowest in cases  "'here  the levels wei'e  between 201 and  3eOIUtml.  However, no

stat{stica]ly significant  differeRce was  found between the two  groups.

   RelationshiP betza'ee-n li tstamine reletzse  and  sPeci.x-ic LgE to C. agbicans

   Table 2 revealsa  close  correlation  of  basophil histamine relea$e  by C, albicans  with  a  RiAST  score.  The mean  maximum

percent release  by C, aJbieans  increased as  the  IgE RAST  score  was  higher. The  cases  with  a  RAST  st"ore of 2+  and  3+

showed  as  signMcantl:,i  increased release  ef histamine by st{mulation  with  C  aJbicans,  whi]e  histamine release  from

basophils ef the cases  wirln  a  RAST  score  of O+ and  1+ was  Nier}, leyi, A  statistically  significant  difference was  found  bet-

ween  the  cases  wEth  a  ktyST  score  1+and  2+ Cp<O.Ol).
   Relaliotrship between Pt'eciPitins and  sPecijlic igG to C. albicans

   Figtire l shou's  a positive correlation  of  speeific  lgG antibodies  against  C. atbicans  with  precipitating antibodies,  The

rnean  allergen  specific  IgG concentration  (A4js) was  O.45 ±  O.05 (±  SE)  in the  eases  without  precipitins and  }.08 ±  O.1 in the

easeB  with  precipitins, A  statisticaliy significant  d{fference -ras  fotmci between  the cases  :vith  and  "rithout  precipitins

ip<e.OOI). Eleven out  of 12 cases  without  precipitins {91.7%) showed  lew serum  lcvels aess than O.5) of  allergen  specific

lgG.

   RelationshiP betu;een kistajni"e reeFnse  and  spee[fi'c lge to C, agbicans

   Table  3 shows  the  cerrelation  of  basephil histamine release  with  serum  levels of  specific  {gG to C, albitnns.  The

maximum  percent release  was  highest in cases  where  the serum  specific  IgG levels were  between  O.51 and  l.O, nnd  lowest

in cases  where  the levels were  more  than 1,5. There was  no  statistieally signSfScant  difference between  the  two  groups,

   fnhibition of his tamins retease oj; allergen  specijic lge

   The  results  described aboye  demonstrate that C  albicans-induced  release  of  histamine is one  of the IgE-rnediatedi

reactions,  In order  to clarify the participation ei specific  IgG  antibodies  in IgE-rnediated basophil reactions,  C, afbicans-

induced release  ef histamine from  basophils of  the cases  with  a  RAST  score  {)f 2+ or hlgher was  exaniined  in relation  to

Table 1 Correlation between C. atbicans-induced  histamine

              release  and  serum  IgE levels

]g-S,IY,T?t;,F.E,I.I:lNumberofcases

 g-  2oo

2el - 3oe

3ol-  soe

la54

Maximum  peF cent  histamine release

Mean ±･ SEM Rnnge

:I

13.e±4.39.4

±2.7t

II.9 ± 5.3

l.1-37.84.3-20.05.1-2?.7

sel-looo>1000 ll･ 10 [

5

22.7±611.4
±6.･6i6

2.3-663.5-37''o8

'Not
 sign1ficant.
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Table  2Correlation

reiease  andbetween

 C. albicans-induced

RAST  score  to C, atbican:)'histamine

ip<O,01.
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 Fig, 1, Correlation betsveen  precipi･tating antibodiesand

specificIgGantibediesagainstCaibiczins.'P<O,eOl.

              C?  C, C2  Ci

               <e- o.s) k' o.s<)

              Specific lgG agalnst  C. aloicans

 Fig. 2. Dose-respense slopes  of  C. albicuns-indvced

hlsta ntine  release  ai]d serum  levels oi  specific  IgG  afitibadies

agamst  C'. aJbicans  in cases  with  a  RAST  $core  of  2+ or

higheT, C:: x  10!, C:: x  IC2 diluti･ons of  C. albicn  ns  extract.

Table 3  Correlatlon between  C.

release  and  specific  IgG

M r

  1 of  cases

  :

 aibirans-induced  histamine

against  C. atbicans

Specific IgG
  

,:A.,)
lMaximumpe

Mean ± SEM

lro.1± 5,6

Maximum  per  cent  histamlne re]ease

 O-O.5  1
           1
O,5I-1,CF i

           1/
1,el-1.5  ]
 ..F  1
 PL]  I
 ttt.L= t

121264

17.L,±3.7i

l3,8t. Z3

9.2t, 3.e

i 
Range

: l.1-66.e'
      3,3-37.S'･
 4.6-50.1

      5.0-L70.0

'Not
 significant.

serum  levels of  specific  lgG  to the allergen,  As shown  in Fig, 2, a  significant  amount  of histamine release  was  elicited  bv C.
agbicans  in al] cases  with  senzm  specific  IgG  le\els between O and  O.5. 0n  tke  other  hand, ne  significant  release  was  elicited

in 3 out of 7 cases  with  the levels of  more  than  O.5 (42.89bl
   Increased histamine release  by  the two  differcnt c:oncentrationLg, x  10S (C2) and  x  102 {C:), of C. albicans  extract  wtts

compared  in relation  to senim  levels of  specific  IgG, The dose-respense slopEs  of  histamilne release  were  different between
cases  with  low (O-O.5) and  high (more then  O.5} lex;els of  specific  IgG. The  slope  from  C! to CT was  positive in all cases  with



The Japanese Society of Allergology

NII-Electronic Library Service

TheJapaneseSociety  ofAllergology

Yoshire Tanizaki et  a]. 425

vcoooeL

¢

.EEfiv.va="covLea

70

60

50

40

30

20

10

o

.----------.

/H

c, Ci

(O-O.5)

C7{O.5<)Ci

Specific IgGagainstC,  aloicans

 Fig. 3. Dose-response  slopes  of  C. atbiczens-induced

hi$taniine release  and  guerum  leyels of  sDeelffc  IgG  antibedies

againsL  C, aibicans  in cases  with  a  RAST  score  of  O+. Cf  x

le3, C:: x le: dilutlens of  C  alb!fa);s  extract.

low serurn  levels of specific  IgG, while  negati've  slopes  were  shown  in all cases  svith  high levcEs of  specific  lgG. The

negat{ve  s]opes  in these  cases  ma'y  show  that  basophil reacitvity  was  suppressed  by specific  
lgG

 <Fig, 2), .
   T'hese results  rnay  suggest  that specific  IgG inhibits histamine release  from basophils by C  albitxins-IgE  

reactiens.

   Htsta nti-ne  -retease i}iduced b] allergen  sPectIfif/ igG

   Figure 3 show$  the results of  C. aJbican:.-induced  histarnine re:,ease from basophils of the cases  with  a RAST  
score

 
of

O+. No  significant  release  of  hisLamine w'as  elicited  by  stimulation  with  C. ajbicans  in any  of  the  cEses  with  
low

 
levels

 
gf

specific  IgG {O-e,5). On  the other  hand, a significantly  increasecl release  of  histamine was  induced in 3 out  of 
12

 
cases

 vrTith
high levels of  allergen  specific  IgG (Tnore thaR  O.5>. The  re}ease  of  histamine might  be elicite  di by allergen-IgG  

interaetion,

but net  by alleTgen-IgE  binding.

DISCUSSION

   AIIergen-induced histamine reiease  frorn leucocyte3 has been extensix'ely  studied  in patients  with  hay fever and

bronchial asthma.  The  reiease  of  histamine induced by a}}ergen  correlates  with  skin  sensitiv;'tyS)g}  und  Ls'lth tbe degree of

severit.x,  of clinica] symptomsiO),  Ant{-IgE-induced hlstamine release  correlates  to a  certain  extent  with  serum  IgE levelsii),

Our previous studies51i  demonstrated that  anti-IgE-induced  relea･se  of  histamine paralleled the  release  induced by allergen.

These investigatiGns have sho-'n  the  presence of specific  IgE against  allergens  in hypersensitive individuals. In fact.

allergens  such  as  ragweecl  and  house  dust frequently cause  increased production  of  specific  IgE in theg.e subjects,

   On  the other  hand, C. albicans  induced  immediate hypersensitivity in patients with brenchial asthma,  as demon$trated

by brenchial challenge  testsi). However.  there are  some  di fferences between C, albiaans  and  allergens  such  as  ragiveed  and

heuse dusL  Firstly, it has been  suggested  that  production of  specifie  IgE is less frequently ilncrea3ed  with  C. albicans  thun

u'ith  ragweed  and  house dustS]. In the  present study,  12 out  of 34 cases  "'ith  posit{ve skln  reaction  to C  albicans  (35.3%>

showed  a positive IgE-RAST  score  (2+ or  higher) te C  aibicans.  while  20 out  ef 30 cases  with  positive skin  reaction  to heuse

dust (66.7%) showed  a positive RAST  score  to house  dust {data not  shnwn),  Secondly, as Pepys et  al.2} suggested,

precipitins against  C. agbicans  play an  important role  in the  pathogenesis  of  branchial asthma.  A  good  correlation  is found

betw'een the preci'pitin reactions  and  the  produc  tion of  type III skin  and  inhalation tes{ reactions.

   There  is little informatien abeut  histamine release  from  basophils induced by C. albicavag.  The results obtained  here

reyealecl
 that C, agbicai;s induced release  of histamine is one  of  the lgE-medtated  reactionne,  and  that  the  release  correlates
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 y'{th the RAST  :.core,  It has been suggested  that some  tlvpe of IgG has churacteristics  of IgE antibodies  and  participates In

 
immediate

 h}'persensitivity, Parish, et al,t!;LS) have reported  the presence  of  IgG a"tibodies  sensitizing  the  skin  for a short-

 
term,

 
and.

 
they

 named  the  antibodier.  as IgG ST-S, and  later Br}'ant, et al.]i: reported  the participution of IgG '[reaginic''

antibody
 
in

 
bronchia]

 asthma.  Now  IgG  ST-S  and  IgG '`reaginie"

 anti･ 
'body

 are  thought  to be IgG4, a  subclass  of  IgG. There
are

 
sonne

 o:･her reperts  suggesting  that IgG, binds membrane  recept･  ors of  mas[  ceNs  and  ba.tophils and  induces histami"e
release

 
from

 these eellsi5P6). On  the other  hand, some  reports  have demonstrated  thr.t IgG{ actE' as. b:ocking ant{bodies  nnd
inhibits

 
the

 
release

 of histamlne f..otn mast  cel･ls and  basophilsLhiS], In the present titudy.  it was  found that serum  specific
IgG

 
Ievels,

 
which

 correlated  "'ith  serurn  ]evels of  prec]pitins. affected  the release  of  histamine induced b".; C  aibicans-!gE
binding. Specific IgG to C. aJbr;fzins  inhibited the release  of  histamine from basophlis ln some  cases,  

and
 
enhanced

 
the

release
 in other  cases,  These resu]ts  suggest  that specif{c  IgG  antibedies  act  in twe  different "'ays,  II'he first action  ot'

speclfic
 IgG i$ the inhibition oi  IgE-rnediated reactions  like blocking antibodies,  and  the  second  action  i:li the enhancemenL

of
 
basophil

 histamine release,  If the :second  action  ot' specific  IgG partic{pate',' iii the  immunological  reactions  of  bronchial
asthma,

 ther･c ig some  pesE{bility that IgG-mecl{ateti reactions  are pvesent  in patients "'ith  bronchial ast'nma,  who  have
:significant  amounts  of  specMc  IgG to C  aibicans,

   
"Jhen

 
svhole

 
blood

 
i:h
 used  in the experiments  for basophil histaminc' release.  :several  factors in serum  ma)'  participate  in

the release  rnechanisms.                    We  have studied  on  the  factors affecting  basophil h/starnine release  in a  zz'hole  blood n;ethod,  Our'
results

 hai.e sho"'n  that IgE  antiboclies contalned  in serum  affect  basophil histamine release  when  serum  IgE levels are
high,    and  that allergen  Chou:h.e dust}-induced hislaniine release  from basophi･1:s' i:. not affectecl bs, b'erum  factorsi9},

   
Histamine

 
ir:
 
also

 
released

 from basophlls by activated  complementEO],  Since who}･e  blood was  used  for the  experiments
ef
 
hirs.tamine

 release  here, the effeet of  complement  activated  by C, albtcans  on  the  relonse  mechanismcan  not be con]ple[el}･
neg]ected.

 
Hov,.ever,

 the  amount  of  histamme release  induced  by C atbiaatts correlated  -'ith  seum  specific  IgE 1                                                                                       evels,  and
the.

 inhibition 
andsnhancement

 by specific  lgG ef basophii histamine release  were  related  to serum  levels of  specific  IgG, In
adaition  of  the ettect  of actix･ated complement.  a  factor deriyed ffoni lympliocytes incubated with  C: agbif.ans

 has/ been
reported

 to enhance  basophil h{stamine release!i).  Further studies  are  needed  to clarifv  C, agbicans-induced  histatnine
release  from  basophils. 

'

SU, MMARY

   Canditia alhicans-induced  histamine release  from basophils was  exam{ne{l  in 34  pat･ients v.'ith  bronchial, asthma.  AII
patients shbwed

 pesitiye  skin  reaction  of C, atbica}is.  1. Histamine release  induced by C. agbicans  correlates  with  serum
leve]s ef  speciflc  lgE, and  a Fignificant  amount  of  histat:ine release  -'as  elicitcd by C. agbicatis  in eases  where  the RAST
score

 
was

 
2+

 
or

 
higher,

 2. C  albicans-induced,  IgE-mediated histamine release  was  inhibited in somc  cases  with  high serum
levels of  :pecific  IgG  antibodies,  On  the othc･r hand. the  release  of  histamine induceci by C  albicz;ns  seemed  to be enhunced
b.v specific  IgG antibodies  in some  cases  with  a RAST  score  of  O+. These results  suggest  that specific  IgG antibodies  act  in
two  differen; waysrtnhibitlon  Rnd  enhancement  of histamine rclea;he  induced b}. C. albs'(nns,
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