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 A  series  of  mite  allergens  with  high carbohydrate  content  was  fractionated from  mite  extract

containing  mite  feces by ultrafiltration,  and  successiye  chromatography  on  Ultrogel AcA  54,

Sepharose CL-6B, and  DEAE  Toyopearl  650S. The  final fractions isolated were  termed  HMI-2-

Eff, -O.IA, -O.IB, -O.3A, -O.3B, and  -IM  according  to the eluted  salt  concentration.  These  six

fractions were  stained  weakly  with  Coomassie  Brilliant B]ue  but  strongly  with

periodate-Schiff's  reagent  on  SDS-PAGE.  Their molecular  weight  were  estimated  to be 150-155

KD  on  Sepharose CL-6B. All of  these six fractions proyoked  strong  erythema  in skin  of

mite-sensitive  and  asthmatic  patients. HMI-2-Eff,  -O.IA, -O.IB and  -O.3B reacted  with  73%  of

mite-sensitive  patients' IgE by the nitrocellulose  dot blotting. One ngfml  of  4 fractions (HMI-2-
O.1A, O.:IA, O.3B and  -IM)  released  histamine from mite  allergic  patient's blood cells. HMI-2-O.3A
induced proliferation of  T cell  from  immunized  mouse  by mite  extract  containing  mite  feces

(Dff).

Key  words:  Denuatophagoides glycoprotein  high molecular  size  allergen  mite  aller-

gen  T  cell  activation

INTRODUCTION

  Sensitization to allergens  derived from the

house dust mites  of  the genus  Peuaatoph(rgoides

is closely  related  with  symptoms  of  asthma  and

rhinitisi)' 
5)
 in many  parts  of  the world,  Many

studies  have  dealt with  the  characterization  of

the allergens  they produced4)-ii). In all products
found up  to today, Der  f 1 and  Der  f 2 from  D.
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Abbreviations: ABTS  2,2-azinebis (3-ethylbenzo-
thiazuline-6-sulfunate); CFA  complete  Freund7s

adjuvant;  DAB  :l,3-diaminobenzidine tetrahydro-

chloride;  Dfb mite  bedy extract;  Dff mite  ext-

ract  containing  mite  feces; H  heuse dust extract;
HM  high-molecular-size fraction of Dff; M  mite

extract;  PAS  periodate-Shiff  reagent;  TBS  10
mpt'I Tris buffer, pll 8.0, containing  O.9% NaC];

TBST  TBS  containing  O.05%  Tween  20

]2zrinae or  their equivalents  from D. Ptero7ays-
sinus  have been recognized  to show  reactivity

at  least in 80%  of  mite-allergic  patients'
serar2)-'`).  Der f 1 allergen  in mite  feces which

is cysteine  proteasei5)-i') is heat-labile glyco-

protein having molecular  weight  24 K. The  thircl

group  of  Dermatophagoides allergens,  Der f 3

and  Der  P 3, are  trypsin-like protease  corre-

sponding  to which  has 34K on  SDS-PAGEi8)ig).

A  new  set  of  Dermatop]zcrgoides allergens  named

Der  f 6 and  Der  P 6 was  found and  purified  by
Yasueda  et  a], which  have  chymotrypsin  like

activities.  They  showed  reactivity  in 50%  of

mite-allergic  patients20). Der  P 7 produced  by an

IgE-binding clone  was  reported  to be a predict-
ed  MW  of  22,177D. The  antigen  reacted  with

sera  from  37%  of  allergic  children  and  showed

reactivity  in 53%  in skin  test of  allergic

patients2i), Stewart  et  al. have reported  high

molecular  weight  allergen  Dpt 4 having Mr  of
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274 KD  which  was  a  highly dispersed

lipoprotein22)23), Haida  et al. also  found a high

molecular  weight  mite  antigen  having molecu-

lar weight  of  80 KD24),

  We  report  a  series  of  new  mite  allergens

containing  high carbohydrate  moiety  with  esti-

mated  molecular  weight  of  about  150 KD  on  gel

filtration. These  allergens  are  characteristics  of

weak  and  strong  staining  for protein and  carbo-

hydrate, respectively.  They  reacted  strongly

with  IgE  and  IgG  in asthmatic  patients sensitive

to mite  and  stimulated  mouce  lymph node  cells,

MATERIALS  AND  METHODS

Materiats

  A  growth  spent  medium,  in which  Dermato-

Phagoides fan'nae was  bred at  250C and  75%
humidity  for 30 days, wa$  supplied  by Fumakil-

la Ltd, (Hiroshima, Japan). House dust extract

(H), mite  extract  (M) and  cedar  pollen extract

were  obtained  from Torii &  Co. (Tokyo, Japan)
and  used  for in vivo  skin  and  dot blot tests. Der

f 1, Der f 2, rabbit  anti-Der  f 1 and  anti-Der  f
2 were  kindly given  from Dr. H. Yasueda  in the
National  Sagamihara  Hospital. Sera were

obtained  from  mite-sensitive  patients with

asthrna  and  cedar  pollen-allergic patients, who

came  to either  the Third Department  of  Internal

Medicine, Hiroshima Prefectural Ho$pital, or

Otsuka Clinic (Hiroshima) as  regular  out-

patients, and  stored  at  
-200C

 until  use.

Mice

  Six to eight  week  old  C3I{IHeN  (II-2k) mice

were  purchased  from the Yoshitomi Pharma-

ceutical  Co. (Ohita, Japan).

Immunization

  C3H/HeN  (H-2k) was  immunized with  50 "g
of  antigen  (Dff) in 200 #1  of  CFA  in food pad  on

day  O and  boosted with  same  amount  of  antigen

on  day 14.
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Proltfbvative assay  of lymPh node  cells

  Lymph  node  cells were  suspended  in Hanks
balanced salt  solution  for 10 min  and

centrifuged  at  600 g  for 10 min.  The  lymph node

cells  were  cultured  at  2 ×  105 cells  in 200 "1 of

Eag]e-Hanks amino  acid  medium  in 96 well  flat

bottomed tissue culture  plates  (Falcon Dickin-
son,  CA, USA). Antigen wa$  added  at  varying

concentrations  and  the cells  were  cultured  for 6

days in 5%  CO, at 370C25). Cells were  labeled
with  O,5 ptCi of  [3II]-thymidine (specific activ-

ity of  6,O ptCilmmol;  Amersham,  England) dur-

ing last 18 hours and  were  harvested and

washed  with  water  twice. Thymidine incorpora-
tion was  assessed  using  liquid scintillation

SPeCtrometer26)27).

Pmpavation  (ti mite  boc(l, and  mite  feces extvacts

  Mites and  feces were  separated  according  to

essentially  the same  method  of  Sasa et al,2-,

mentioned  precedingly2"). A  whole  mite  culture

(4.4 kg) was  suspended  into saturated  NaCl

solution  and  centrifuged  at  1400 × g for 30 min.
Floating mites  were  collected  by filtration and

filtrate were  dialyzed against  water,  freeze-

dried, and  used  as  the crude  D. fZiTinae extract

containing  feces (Dff). The  filtered mites  were

ground  with  quartz in 10 mM  phosphate  buffer-

ed  saline, followed by centrifugation.  The  super-

natant  was  dialyzed, lyophilized and  used  as  the

mite  body extract  (Dfb). From  4 .4 kg of  a  whole

mite  culture,  O.56 g of  Dfb  and  26.8 g of  Dff

were  obtained,

(ntrdilt･ration

 Dff was  applied  to UF-20CS  ultrafiltration

apparatus  (Tosoh, Shin-Nanyo, Japan) equipped
with  20 sheets  (11 × 14 cm)  of  UF-20CS-10PS

(10`Mr-cutoff) filters (Tosoh) te  eliminate

filtrable fraction. After the solution  retained  in

the apparatus  was  dialyzed and  lyophilized as

high-molecular-size fraction (IIM) of  Dff, 24.1 g
of  HM  was  obtained,

Purti7cation of HM
  IIM  (1 g) was  applied  to a  4.4 × 100 cm
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column  of  Ultrogel AcA  54 (IBF, France) and

eluted  with  O.9%  NaC]  at  a  f]ow rate  of  120 ml/

h. The  fraction was  monitored  with  an  absor-

bance at  280 nm,  amount  of  saccharide  and

protein by using  the modified  phenol sulfuric

acid  method!O)  and  Lowry  methocl3i),  respective-

ly･, and  for immunereactiv･ity using  rabbit  anti-

Dff, human  IgG  and  IgE in pooled  sera  from

mite-asthmatic  patients. The  allergenically

active  fractions were  pooled, lyophilized and

applied  to Sepharose CL-6B  (4.4 ×  70 cm.

Pharmacia  Biotechnolog}', Uppsala, Sweden)

under  the same  monitoring  condition,

  The  allergen  fractionated on  gel filtration

was  applied  te DEAE-Toyopearl  650S  column

(2.6 ×  10 cm,  Tos(i After equilibration  with  10

mM  phosphate  buffer at pH  6.0, 200  mg  of

sample  was  applied  to the column.  1'he column

was  washecl  ",ith  3-fold of  the column  volume  of

same  buffer and  the allergen  was  eluted  step-

wise  with  10 mrv･1 phesphate  buffer containing

O.1 M,  O,3 M,  and  1 M  NaCl,

Esti･n'iation of tlze inolecitlker  z.{:eight

  [L"he molecular  weight  was  estimuted  by the

gcl filtration of  Sepharose CL-6B  comparing  the

standard  proteins  (ferritin, 440 KD; cata]ase,  232
KD;  aldolase,  I58 KD;  BSA,  67KD;  ovalbumin,

43 KD)  obtained  by Pharmacia (Sweden).

I･mneuncnvactivit.v o.f Prtrdr"ied allergen

  Reactivities of  chromatographycally  separat-

ed  fractions to rabbit  anti-Dff,  human  IgG  and

IgE in mite  allergic  patients' sera  were  mea-

sured  by ELISA3L'. A  po]ystylene  microplate

was  used  as  antigen  carrier,  Rabbit anti-Dff,

mite-allergie  patients' sera  as  for IgG and  IgE

were  diluted 2,OOC}-fold, 300-fold and  10-f()ld as

first antibody,  respective]y.  For sccond  anti-

body, horseradish peroxidase-conjugated  goat

anti-rabbit  IgG  (4,OOO-fold, Zymed  CA, USA)  or

IgE (5,000-fold, Zymed) wa$  u$ed.  ABTS  (O,1%,
Boehringer  ]vTannheim, GFR)  solution  contain-

ing O.03%  hydrogen peroxide  was  used  as  a

substrate.  Ten  mM  NaN3  was  added  as  a  stop-

ping reagent.  The  reacted  wells  were  measured

,nL]Iergens from     }Iouse I)ust N'Jite

at  415 nm  with  a  microp]ate  reader  (MPR  A4i,
Tosoh).

Skii･z test

  Saline (O.02 ml)  containing  O.0005% of  the

fraction on  the purification  steps  was

intracutaneously injected. House dust (O.O05%)
and  mite  extracts  (O.1%) were  simultaneously

used  as  standard  antigens.  Scores of  O, O.5, 1, 2

and  3 were  assigned  for eythema  of  10, 10 to 20,

20 to 30, 30 to 40 and  larger than 40 mm  in
diameter at  15 min,  respectively,  The  aller-

genicity  of  a  sample  inyras expressed  by the ratio

of  the  total scores  obtained  in 7-14 patients with

the  sample  to those  obtained  with  commercial

house dust and  mite  allergens  in the  same

patients33', For example,  when  scores  of  1, 3,

O.5, 2, O and  e.5 were  obtained  by a  sample,

score  of  O.5, 3, O, O, O and  O by house dust

allergen  (H) and  0.5, 2, 1, 1, 1, 1 and  l by mite

allergen  {rvO in patients a, b, c, d, e, f and  g,
re$pectively,  the ratio  of  allergenicity  was

shown  the ratio  of  a  sample  to H  and  M  and

w･as  calculated  as  (1+3+O,5+2+O+O+O.5)f
L(O.5+3+O+3+O+O+O), (O.5+2+1+1+1+
l+1)] =71(6.5,  7.5) in 7 patients (n=7).

Dot Imnzunoblotting

  One pt1 of  three  different concentration$  of

O,OOI%, O.Ol% and  O.1%  of  samples  was  blot-
ted on  nitrocellulose  film (Hybond-C Nitrocel-
lulose, O,4 ", Amersham  International plc, UK)
and  soaked  with  3%  skim  milk  solution  at room

temperature  for 1 hour. Then, for IgG  staining,

a  mite-allergic  patient's serum  diluted 100-fold
with  396 skim  milk  was  poured on  the sheet

which  was  incubated for 12 heurs at room  tem-

perature.  Fc)r IgE staining,  lO-fold diluted serum
was  used,  After thorough  washing  with  TBST

(10 mM  Tris-HCI  saline,  pH  7.5 containing

O.05%  tween  20), the sheet  was  soaked  with

goat anti-human  tgG  conjugated  with  horse-

radish  peroxiclase  (500-fold, Zymed) er  goat

anti-human  IgE conjugated  with  biotin (300-fold,
KPL,  Gaithersburg, MD,  USA)  at room  temper-

ature  for l hour. This  sheet  was  immersed  in

NII-Electronic  
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O.2%  peroxidase-conjugated streptavidin  (300-
fold, Tago  Inc., Buringame,  CA, USA)  at  r()om

temperature  for 1 hour, After thorough  washing

with  TBST,  immunoreactive  spots  w･ere  visual-

ized by incubation with  O.04%  DAB  (Dojindo,
Kumamoto,  Japan) in TB  solution  containing

O,Ol%  hydrogen peroxide. After the sheet  was

dried, the  color  spots  were  compared  with  con-

trol BSA, sympbols  +,  t  +.  and  t  +  +  indicate

the visualized  concentration  of  antigen  at  O.1%,

O.Ol% and  O,OOI%, respectively.

SDS-Polyac7vlamide gel electroPhoresis  and  im-

munoblotting

  SDS-PAGE  was  carried  out  in 7.5%  poly-
acrylamide  gel at  pH  7.53`). The  gel was

stained  with  both Coomassie Brilliant Blue35)

and  periodate-Schiff's reagents  (PAS)36), After

electrophoresis,  a  gel was  blotted to an  Im-

mobilon  membrane  (Millipore, MA,  USA)  at  1

mAlcmZ  for 90 min3'}  using  the apparatus  of

Atto  Electrophoresis Model  AE-6678 (Atto,
Tokyo, Japan}. After blotting, the membrane

was  soaked  overnight  in 10 fold dilluted

patient's serum  in 3%  skim  milk,  As  the  second

antibody,  peroxidase-conjugated goat  anti-

rabbit  IgG (5eOO-fo]d, Capel, PA, USA)  or  biotin

conjugated  goat  anti-human  IgE {300-fold) were

used.  Peroxidase  conjugated  streptavidin  (300-
fold) was  covered  over  goat anti-human  IgE,

The  staining  reagent  was  same  as  the case  of

blot test.

Table 1 Allergenicity of  the fractions

      on  purification  step$
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Allergenicityin Numberof
Fraction skin'

'patlents

HM,1(HD,M) {Number)

HM-1 15,,(5.5,6) 10

HM-2 or(5.5,6) IU

HM3 9,,J(5.5,6) IU

HM-4 8,/(5.5,6) 10

HMI-1 S,/(11,14.5) ltt

HMI･2 12f(11,14.5) 12

IIMI-3 111(IL14,5) 12.

HMI-2-EFF M,/(20,21) 14

HrvTl･2-O.IA 18.5,/(20,2D I4

HMI2-O.IB 16.FV(2fi,2D 14

HMI-2-O.3A 7.i(6.5,7,5) 7

HMI2O.3B 6A6.5,7,5) 7･

HMI2･IM 4.5,,/(6.5,7.5) 7･

 
'The

 allergenicity  of  u  sample  ",as  expressed  by the

ratio  of  tota] skin  test score  obtained  in 7 to 14 patients
by the  samp]e  to that obta[ned  by control  allergen  of

house  dust  and  mite  in the  same  patient  as  total skin  test

score  for the sampleATotal  score  for house dust, Total

score  mite).  See Materials and  Methods.

Total histamine was  determined by perchloric

acid  lysis of  cell  aliquote,

Composition analysis

 Amino  acids  were  analyzed  with  an  amino

acid  analyzer  (Hitach 835, Hitachi, Japan) after
hydrolysis of  a  sample  in 6 M  HCI at  110DC for

24 h.

RESULS

Histamine release

  IIistamine release  assay  of  mite-allergic

patients' blood cells  was  carried  out  by the

method  of  Yamaguchi et al,3S}, VVTashed periph-
eral  blood cells  (20e pt1) from mite-allergic

patients were  challenged  with  a  series  of  an

appropriately  diluted antigen  solution  for 30

min  at  370C. After 10 min  centrifugation,  the

supematant  was  deproteinized with  one  tenth

volumes  of  60%  perchloric acid  and  the released

histamine was  analyzed  an  HPLC  system  LC-

6A  liquid chromatograph  (Simadzu) equipped

with  a  Simadzu RF-535 fluorescence monitor.

Pzaripfcation of high-molecular-size alleigen

(:lllld) den'ved fro?n mite  extraxt  containing  mite

faces
  HM  antigen  (24. 1 g) was  chromatographed  on

a  column  ef  Ultrogel AcA  54 and  the  eluate  was

divided into four fractions (HMI to 4, Fig. IA).
The  yields of  HMI,  IIM2, HM3,  and  HM4  were

5.2 g, 5.9 g, 6.0 g and  0.2 g, respectively.  HM1,

which  reacted  most  strongly  with  rabbit  anti-

Dff serum,  human  IgG, and  IgE  among  the 4

fractions {Fig. Ia), and  skin  test (Table 1), was
purified  again  on  a  column  of  Sepharose  CL-6B.



The Japanese Society of Allergology

NII-Electronic Library Service

The  JapaneseSociety  ofAllergology

174 High-Mulecular-Size  Al]ergens from House Dust Dv'lite

gmex8s

£
g

e.4

.
 O.3

O.2

e o.1

D

E:03trx802s

£
8oifi

o

g
  03m'ePpt

 028ge8ols

o

  -

   y
   rr
   gO.4

 :
   1e,3

 g
   -
   :
   oO.2

 Z

   tiD,1
 1

   8
   ko
 

fl

   A

   g
   u
   g
   :D4X

   v03S
   z02

 .
   -:OlS

   ooN

Fraetion  number

  
..-.

   g05k
   nt
   tu
   :D4

 m

  d
   n03

 ti
   p
   v
   z02
   .
   q
  .HOIm

   P
   o
   kOm

 Fig. IA. Gel chromatography  of  IIpt'1 antigen  on  Ultrogel AcA  t)4. IIrVI (l gf30 ml)  was

applicd  to a  corumn  (4.4 ×  70 cm}  and  eluted  with  C] .9% NaCl  at  a  f]ow rate  ef  2 ml,,/min  and

cellected  32-m] each.  The  samples  "'ere  rnonitorad  by  tJV 280 nm  (solid line), protein  ( C)/---)
and  sugar  ( --A-). The antigei]  activities  were  nienitured  using  rabbit  anti-Dff  (solid histo-
grani),  pouled mite-allergic  patients' IgG  (ob]ique ]ine histogram) and  IgE {dotted h{stogram}
bv  ELISA.

 Fig. IB. Ge] chrc)matography  of  HMI  antigcn  on  Sepharose  CL-6B, The  column  size,

elution  condition  and  all symbuls  are  t.he same  as. above.

 Fig. IC, lon exchunge  chromatugraphy  uf  IIMI-2  by DEAE-Teyopeurl  650S, IIMI-2  (200
mgf2.  00 m])  were  applied  onto  a  co]umn  of  DEAE-Toyopearl  65eS equiHbrated  with  IU mM

phesphate  buffer, pH  6.0, previousl},. The  column  was  etuted  ",ith  10 m)L,1 phosphate  buffer
contaiJiing  O. 1 M  NaCl, O. IS M  NaCl  and  1 rL'I NaCl  stepwisely.  Symbols  are  the  same  as  above,
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Co]nponent IIMI-･2･･･Eff-O,IA......-t.-O.IB-O.3A-O.3BIM

Sugar("g,/mg) 770 687･143590o't/)gr}

1'roteinC"g,/ing) 15.3 IS6l80193140lh-6

Aniinoa'cid(nmothng}

Asp etto r,689906672.

Thr 303 i)93I5"1036065

Ser 102 9Y977010110S

GIu 142 IS3I22941039ro

Pro 129 1195040Lt942

(]Iy 93 5110410713915g.

Ala 63 446867r]･466

Val 47 2ni4448:l5 8
Cys ,1 4 :f/ [i g

Met tl) ･l l 6 1

Ile 31 16,ll4L)2934

Leu 52 L34454,l145

Tyr 17 82:{L31617

Phe 20 1[):]5362122

His ,11 3S39:}9L428
Lys 12 ln20191622

Arg IS 7].7IS1618

Arninosugi,r(nTnolling)

G]ucosaniine !')o 241741610 'i

Galnctnsamine 37･8 77･669.16085311

The  eluate  divided into 4 fractions (IIMI 1, 2,
-3,

 and  
-4,

 Fig. ]B). HMI-2  which  had the

highest reactivities  to the  patients] IgG  and  IgE,

and  provokecl  the biggest  erythema,  was

dia]ysed and  lyophilized IIMI-Z  (2.7 g) was

further fractionated on  a DEAE-Toyopearl  650S

column  and  divided into HMI  2-Eff, O.IA,
-O.IB,

 O.3A, -O.3B, and  
-IM

 as  shown  in Fig.

IC, After dialysis and  lyophilization, 507 mg,

267 mg,  294 mg,  534 mg,  374 mg,  and  160 mg  of

HMI-2-Eff. -O.IA,  
-O.IB,

 
--O.3A,

 
-O.3B,

 and  1
M  were  finaly obtained  from 4.4 kg of  a start-

ing growth  spent  medium.  respectively.

Chemical and  Pdysical Piiiperties
  Table 2 shows  the neutral  sugar  and  protein
contents,  amino  acid  and  amino  sugar  composi-

tions of  the six fractions, HMI-2-Eff,  and  
-O.1

A  had  high  amount  of  neutrul  sugar,

galactosamine  and  threonine. On  the other

hand, HMI-3A  had  high glucosamine  and  neu-

tral sugar  content  and  considerable  amount  of

threonine, g]ycine and  galactosamine. Recovery

of  amino  acids  and  carbohydrates  of

HMI-2-O.IB,  
-O.3B

 and  
-IM

 ",ere  low. The  six

fractions had  the similar  molecular  weight  from
150 KD  to 155 KD  estimated  on  Sepharose  CL-
6B  (Table 2, bottom).

  SDS-PAGE  of  these frations is shown  in Fig.
2A. These fructions were  stained  with  Coomas-
sie  Brilliant Blue weakly  but with  PAS  strong-

ly, Almost  all of  the samples  were  retained  near

the top of  the separating  gel.

  After six  fractions were  blotted to Immobilon

film {Fig. 2B), HMI-2-Eff,  
-O.IA,

 
-O.IB

 and

-(}.3B
 fractions reacted  with  mite  allergic

patient's IgE. HMI-2-IM  were  not  stained  as

same  as  the  culture  medium  as  control.

Alle7genici4y

  The  allergenicities  expressed  as  scores  in skin

test are  listed in Table  1. Each  fraction elicited

strongly  specific  allergenicity  to mite-sensitive

patlents.
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 Fig. 2. SDS-PAGE  of  HMI2  frnctions on

7.5%  acrylamide  gel. The  sample  (100 #g-each)
",as  applied  on  the gel. After Coomassie Brilliant
Blue R250 staining, the gel was  stained  with  PAS
(Fig, 2A}. Fig. 2B  shows  IgE-immunostainning  of

HMI  
-2

 fractions that  were  blotted on  the  Imobilon

]nembrane  after  SDS･PAGE;  lane A, HMI-2-Eff;

lane B, HMI-2-O.IA;  lane C, IIMI  2 e.IB; ]ane D,

IIMI  2 O.3B; lane F, IIMI  2 IM: and  lane G, cul-

ture  medium  without  niites,

  These  fractions were  challenged  with  washed

blood cells  from mite-allergic  patients  to release

histamine  (Fig. 3). The  highest activity  to

release  histamine was  obtained  at  the challen-

ged  antigen  concentration  of  1 ng/ml  in

HMI-2-O.IA,  
-O.3A,

 
-O.3B

 and  
-IM.

 In the 4
fractions, HMI-2-0.3A  and  

-0.3B
 made  90 and

94%  histamine released  from the mite  allergic

patient's blood cells, respectively.  HMI-2-Eff

and  
-O.IB

 released  62 and  9e%  histamfne at  the

antigen  concentration  of  10 ng/ml,  respectively.

  The allergenicities of these fractions were

investegated on  the  basis of  the  reactivities  of

1OO

A  7S

:cuS.
 soLt'Es;.

 25

House  Dust Mite

 o

      O.Ol O.1 O.S 1 10 50

          Antigen  eoncentration  (ngXml)

 Fig. 3. IIistamine release  from washed  blood
cells  of  a  mite-al]ergic  patient  challenged  of  6 frac-
tions in Hpt{l-2 at  varying  antigen  cencentrations.

 The  value  is expressed  as  %  uf  total histamine.

Symbols ", [[i, O, C), A,  -  are  sho",n  for HMI-2-
EFF, -O.IA, -U.IB, O,3'A, O,3B, and  O,IM.  res-

pectively

 Total histamine content  was  ,i2  ng,/ml.

IgE against  15 of  mite  allergic  patients' sera

comparing  with  Der f 1 and  Der X' 2 <Table 3,
patient A  to 0). HMI-2-Eff,  

-O.IA,
 
-O,IB,

 and

-O.3B
 reacted  with  11 of  15 patients' IgE  (73%).

These frequencies ef  reactivity  were  between

that of  Der  f 1 (14 of  15 patients, 93%)  and  Der

f 2 (9 of  15 patients, 60%). IIMI-2-O.3A  bound
to 47%  but -IM

 was  reacted  weakly.  Culture

medium  with  no  breeding of  mites  were

fractionated by Ultrogel AcA  54 and  void  vol-

ume  fraction were  used  to examine  reactivitv  to

IgE of  10 mite-allergic  patients  as  control  (right
column).  Three  of  10 patients were  reacted

weekly  but the others  did not,  Cedar-pollen

extract  did not  react  with  mite  allergic  patients'
sera  used.  On  the other  hand, a cedar  pollen

allergic  patient's serum,  P, reacted  strongly

with  HMI-2-e,IA,  
-O,3B,

 and  Der  f 2. The

other  serum  Q  did not  react  with  mitc  allergens

except  for s]igthly  reactive  HMI-2-O.IA. For
mite-allergic  patients' IgG, these  six  fractions

reacted  strongly  with  all sera  from 18 mite-

allergic  patients  (data not  shown).

Response  of lymPh node  celgs to HM  antigen

  The  response  of mice  lymph  node  cells from

C3H/HeN  (H-2k) to HM  antigen  fractions were
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Table 3Reactionof  six  fractions toIgE  in m{teand  cedar  pollen allergic  ptttients'seraon  nitrocellulose  filni

Patient
1

H.X･11LtEFF-O.IA-U.IB

ttttttO.3A-O.3B-IMDerf1Derf!'
1

Cec]ar'!Culture"
t-t

iN / + + 1 /- - -I1-

B ++. + " +･ +
lt-1-

# .-l1+

C + - + - + - ++1 .t - +

D - " -l- # + - - +

E - + 1-･ + - + - -4.

F + " " . T - - L

(] + - " . -1- ff +
1-

IT + + ,11-- + - + - tt -

I " - +i'1 - -' + - ttt tt

J - +I 'fl- {lt + +

K H 1 + ttt F + -

Li1 ' -
/ +I1-

M ttt - + -

N/ - - 1+ -

o -i'
/

/-

+ i

P f - + ' T - .+ r-

/-

Q -' +l-/- -i- -

'Cedar
 po]]en extract,  

"IIigh
 molecular  weight  fraction (M"r>60K) of  culLure  tnedium

 The  cases  reacted  with  a]]ergen  concentration  of  O.1, O.Ol and  [].eOl% indicate+, "  and  -,  rcspectix,ely.

",ere  mite  al]ergic  patients of  asthma,  and  case  P and  Q  were  cedar  pollen ullergic  patienLs,

Case A  to O

AEavvco-"-

 tu
 Loa

 Lo

 v=--orvF

 ,H=co-

30000

Z5000

20000

15000

1OOOO

5000

o

       
.

 g, : \ \ \ \ I･ i ;･ : g : g 
an:

 Fig. 4, Pro]iferative response  of  D[f-immuninized iiiurine  lyniph node  ce]ls to

IIrv･I fract.iens.

 Mice  were  immuninized  by  Dff and  the 1},mph node  cells  were  cultured  for 6

da},s with  H)L,T fractions of  1O xtg!ml.  The  pro]iferative respunse  was  ineasured  b},

the incorpnration of  ["H]-TdR. (see text)

<o
 -t"
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examined.  The  lymph node  from the immunized
mouse  w･ith  Dff was  removed  at 14 days  after

boost and  examined  the proliferation of  ]ymph

node  cells  in response  to the antigens,  As  shown

in Fig. 4, HrV'Il-2-O.:tA made  proliferation  of

Dff  immunized  mouse  lymph  node  cells

stimulated.

Allergens from

             DISCUSSION

  Six carbohydratc-rich  fractions were  isolated

from  the mite  extract  containing  mite  feces of

Dernzattiphagoidlas .herinae, 
'Fhese

 were  termed

IIMI-2-Eff, -().IA, -O.IB,  
-O.i3A,

 
-O.3B

 and  
-1

M.  Sums  of  carbohydrate  and  protein contents

of  HM1-  2-Eff, -O.IA  and  O.3A  are  almost  10eS)G

but those of  O.IB, O,3B and  IM  were  poor

about  49, 23, and  31%, respectively.  It is consid-

ered  that other  materials,  for example  Iipid,

phospate, or  sulphate,  might  be contained.

Stewart et al. found high inolecular  weight

a]lergen  with  an  apparent  molecular  weight  ()f

274 KD  and  pl 4.5 "ihich  name  is Dpt 4 was  a

lipo-protein. The  six  fractions were  stained

strongly  with  carbohydrate  staining  reagent,

PAS, but "Teakly  with  Coomassie Bril]iant Blue.

"re considered  these  fractions are  glyco-

proteins. Chemical  ana]yses  of  IIMI-2-Eff and
-O.IA

 which  had high amount  of  N-

acet),lgalactosamine  and  threonine suggest  that

these  contains  O-glycosidic sugar  linkages. On

the other  hand, HMI-2-O.3A  had not  only

N-acetylgalactosamine but also  N-acetyl-

glucosamine. It suggests  that  the  fraction con-

tain N-glycosidic chain  linkages andfor  bigger

O-glycosidic linkages.  Strong  erythema

produced  in mite-sensitive  patientsi skin  and

reactions  with  IgE in the patients' sera  which

did not  react  with  cedar  pollen allergen  and  did

little with  high molecular  fraction C?60 KD)  ot

culture  medium  without  mites  suggested  that

these six  fractions are  allergens  existed  in mite

extract  containing  mite  feces.

  Haida et a12`' found a high-molecular-size

mite  antigen  named  Me4  having 80 KD  by

     l{{.}use DList )v'Iite

   60000

 E  sooooe

 v
 .  4ooeo
 ,9
 v

 E 30000
 e

 e
 8 2oooo
 .E
 : IOOOOt

 ro--

 
e,
 g, £

 
ts
 E 

"i

 :ll l' l'
   Fig. 5. IIrv'I fructions stimulated  the  prolifera-

 tive  response  of  non-irninuninized  murine  lymph
 nocle  ce]]s.

   .rYfter non-inii"uninized  niurine  ]yn]ph node  cells

 were  cultured  for 6 days with  ]O "g,/m]  (Lrr]), 1OO xtg!

 ni]  (1) of  IIN'{ fractions. 
'J'he

 proliferat{on response

 was  measured  by thc incorpuration of  [3Hl-TdR.
 (see text)

radioimmunoblotting  after  SDS-PAGE.  As  our

six  fractions are  quite different from Dpt4  and

Me4, we  consider  that these  are  new  types  of

allergens.

  These  new  six  allergens  reacted  with  all

mite-allergic  patients'  IgG  measured  (18
patients) and  four (HMI-Z-Eff, O.IA, -O.IB

and  
-O.3B)

 of  the six  allergens  reactecl  with

73%  of  mite-sensitive  asthmatic  patients' IgE.
This  is comparable  to that of  major  allergens.

  The  six  fractions, especially  HMI  2 O.3A,

gave  rise  to the proliferation of  lymph  node

cells. Lymph  node  ce}ls contain  55 to 65%  of  T

cells. T  cells  must  be responsed  to those aller-

gens. On  the  purification steps,  I'IMI and

Hrv{1 2 were  prolified T  celrs  strongly  but II)v{2

and  HM3,  weekly,  though  HM3  included Der  f
1 and  Der f 2 (data not  shown),  and  HM2

contained  Der  f 6. Moreover  we  found HM].

and  HMI-2  stimurated  the prolifiration of  the

non-immunized  mouse  lymph node  cells  (Fig, 5) .

These  antigens  must  be contained  mitogenic

activities.  Relatienship  between  mitogenic

activity  and  antigenicity  remaines  to be selved,

  Among  six  fractions, HM1-2-O.  3A  and  
-0

 .3B

had the  strongest  activity  to release  histamine,
In the skin  and  blot tests, IIMI-2-Eff, 'O.IA,

-O,IB
 and  O.3B widely  reacted  with  sera  frem

mite-sensitive  asthma  patients. On  the other
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hand, HMI-2-O.3A  has the strongest  ability  to

proliferate  T  cell. It is considered  that  the

specificities  for mite  allergens  in mite  allergic

patients were  quite  diversed one  another.

  These  allergens  which  are  glycoproteins
containing  high percentage  of  carbohydrate

with  MW  of  150 to 155 KD  would  become the

good  material  for hyposensitization therapy

like the  sea  squirt  antigens,  Ei-)vl and  Gi-rep

",hich  are  good  therapeutic agents  containing

high carbohydrate  moieties  with  )'IXNi of  22.8
and  106 KD,  respectively3")40).  XigJe will  investi-

gate antigenicity,  induction of  anaphylaxis,  and

chronic  toxicity  of  six  fractions of  HptCl 2.
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ダ ニ 排 泄物培地 中 に 存在す る糖含量 の 高 い 新規ダ ニ 高分子 ア レ ル ゲ ン

　　 広島大学 丁：学部 T．業生 化学教室

重田征子　　田 中修司　　吉實隆志

山口武志 　　藤井精士　　小埜和久

　　　　 県立広島病院第 モ 内科

　　　　　　 城　智彦

　 　 　 　 　 　 フ マ キ ラ
ー

　　　　　　 和田武志

　　　　　広 島文 教 女 子 大 学

　　　　　　 岡　　智

　ダ ニ 喘 息患者 血 清 に 対 す る 反 応 を 用 い て ，ダニ 培 養中に 含ま れ る 抗原 成 分 を検索 し た結果 ， 従来言わ

れ て い る 主要 な ダニ ア レ ル ゲ ン よ り もさ ら に 高分子量 の 画分 に ，患者血清 に 特異的 に 強 い 反応性 を示す

成分 の 存在 を 確認 し，そ れ を 2 回 の ゲ ル 濾 過 及 び イ オ ン 交換 ク ロ マ トグ ラ フ ィ に よ っ て 6 画 分 に 分 画 し

た． こ の 6画分の 分 子 吊 は約 150〜155KD で あ っ た．さらに 泳動後 の イ ム ノ ス テ イ ニ ン グで は HM1 −2−1

M を 除 く5 画分 が ダニ ア レ ル ギ
ー患者 IgE と強 く反応し た．こ れ ら の 画分は 1ng〜10ng／ml の 濃度で患

者 の 洗浄血球か ら最大 ヒ ス タ ミ ン遊離率 を示 し た．さ ら に HMl −2・（1．3A 画分 は T セ ル 活性化能 を有 し

て い た ．こ れ ら 6画分 は さ ら に 皮内反応 テ ス ト，ニ トロ セ ル ロ
ー

ス膜 上 で の ダニ 喘息患者血清 IgE反応

性等 か ら ， ダ ニ 喘息患者の多数例が特異 IgE 抗体を持つ 新 し い ア レ ル ゲ ン で あ る と 考え ら れ た ，
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