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SEA

 Polymerization using  glutaraldehyde markedly  improved  the  apparently  low  efficacy  of  an

asthma-inducing  sea  squirt  antigen,  DIIIa (MW  9,980>, in hyposensitization therapy  on

pat{ents  with  sea  squlr{  allergy.  A  product  <poly-DIIIa-G) comparable  tG Gi-rep (MW
106,OOO)  in MW-distribution  showed  high therapeutlc  efiicacy  comparable  to the  most

effective  therapeutic  antigen,  Ei-M, which  was  paralleled  by a  significant  increase in the

allergen-specific  IgG  tlter in mest  ef  the successfully  hypasensitized patients as  assayed

using  Ei-M  as  the  target  antigen.  Anether  product  (poly-DIIIa-E) eornparable  to Ei-M  (MW
22,800)  in MW  also  showed  a  high  but slightly  lower  therapeutic  efficacy  re{ative  te poly-

DIIIa-G  with  an  apparent  increase  in the specific  IgG titer in some  patients. Howeyer,  no

significant  change  in the IgG titer was  detected in most  patlents  unsuccessfuliy  treated with

intact DHIa.  On  the  other  hand, no  signMcant  change  was  detected in the IgE titer speci  fic to
the  target  antigen  in the  patients, except  in a  few eases  where  the ehange  was  independent of
the  therapeutic  effecL  The  apparent  correlation  between  the  increase in the  specific  IgG titer

and  the  enhancement  of  the  therapeutic  effect  suggested  that  polymerization  enhanced  the

immunogenieity  of  DIIIa and  resttlted  in a  signifieant  imprDyement  in the therape  utic  etficacy

through  an  additional  induction ef  the  specific  IgG  capable  ot  competing,  as  a  blocking

antibody,  with  the  specific  IgE for an  asthma-inducing  antigen,  like DIIIa,  in patients  treated

with  the  polymerized  antigens.
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INTRODUCTION

   Among the three glycoproteins, Gi-rep (MW
  1os,OOO)i)-3', Ei-M (MW  22,80e)'F3', and  DIIIa

  (MW9,980)4)-5}, iselated as  antigens  speciflc  to sea

  squirt allergy, DIIIa is the enly  aRtigen  capable  of

  inducing conjunctival  reactions  and  asthmatic

  attacks  in addition  to skin  reactions  in patients
  with  sea  squirt  allergy.  Nthough  Gi-rep and  EiM
'
 are  also capable  of inducing skin  reactions,  nei-

  ther antigens  has ever  induced allergic  reactiens
  .
  in mucesa  such  as  the bronchia and  conjunctiva.
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Abbrevlatiens: ELISA  enzyine-linked  immunosor-

bent assay; MW  molecular  weight;  RIA  radioim-

munoassay;SD  standarddeviation

  In the preceding study,  periodate oxidation

eliminated  not  enly  mucosal  allergenicity  but also
skin  allergenicity  from Dllla, suggesting  that

allergenicities in both the mucosa  and  skin  de-

pended on  the same  epitope  residing  in the car-
bohydrate chains  of DIIIaS), On  the other  hand,

proteolysis with  pronase E and  any  treatment of

chemical  modifications  of the carboxyl  or  amino

groups eliminated  mucosal  allergenicity  from
DfiIa, whereas  skin  allergenicity was  still con-

served  even  after these treatmentsS).

  These observatiens  suggested  that expression

of  the allergic  reaction  in mucosa  would  be
supported  by a relatively  small  structural  factor
residlng  in the  protein moiety  ef  the antigen.

Thus, the mucosal  allergenicity-sttppGrting factor
was  expected  te contribute  to the permeability of
DIIIa into mucosa,  enabling  the carbohydra{e
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epitope  to interact  with  the allergy-specific IgE
antibody  attached  to mast  ceUs  distributed in
mucesa.

  Recently, patients with  sea  squirt ailergy were

subjected  to hyposensitization with  each  of the
three  sea squirt antigens  containing  the allergy-
specific  carbohydrate  epitope  jn commen,  and

symptoms  in 90% and  72% of  the allergic  patients
were  improved by therapy  with  Ei･M and  Gl･rep,
respective]y,  whereas  successful  cases  were  lim-
ited to only  36% in patients treated with  DIlla6).

  During the hyposensitization therapy,  the pa-
tient's sera  were  examined  for their titers of IgG
and  IgE antibodies  against  Ei-M as  the most
effective  therapeutic antigen,  It has been obseryed
that the specific  IgG titer was  significantly ele-

vated  in most  patients successfully  treated with
EFM  or  Gi-rep, }kihile ne  such  etevation bf the
specific  IgG titer was  detected in most  patients
unsuccessfully  treated with  DIIIae}. On  the other

hand, no  significant  change  in the specific IgE
titer was  detected in any  patlents, regardless  of

the therapeutic effectG'. From these observations.
the  effect of hyposensitization was  ascribed  to the
therapy-induced specific  IgG capable  of compet-

ing, as  a  b}ocking antlbody,  with  specific  IgE for
an  asthma-inducing  antigen,  like DIIIa, contain-
ing the same  a]lergy-specific  epitope.

  The  content  of  the epitope  responsible  for the
skin  reaction  in Gi-rep was  about  13% that in Ei-M
a$  estimated  from the content  ef  type a  epitope

assayed  in vitro  as a marker  of  the allergy-specfic
epitope`}. Therefere, the slightly lower therapeutic
efficacy of Gi-rep relative  te Ei-M was  ascribable

to its low content  of  the specific  epitopefiL How-
ever, as  the content  of  the specific  epitope  in DfiIa
was  estimated  to be comparable  to that in Ei-M",
it was  expected  that DIIIa would  also  induce the
specific  IgG to express  the therapeutic efficacy
comparable  to Ei-M, which  inducement was  in-
dependent of the mucosal  al!ergenicity-supportiRg

factofi'. Nevertheless, DI[[a was  significantly  less
effective in the induction of the specific  igG and  in
hyposensitizationtherapy6).

 These observations  suggested  that  the efficacy

of  an  antigen  to induce the specific  IgG was

determined not  only  by the centent  of the allergy-
specific  epitope  but also by its immunogenicity
depending on  its mo!ecular  properties, such  as

MW.  Therefore, in the present study,  DIIIa was
polymerized through glutaraldehyde to lmprove
its immunogenicity, and  the polymerized antLgens
"rere  examined  for their efficacy  in the induction
of the specific  IgG as  well  as  in hyposensitization
therapy.

MATERIALS  AND  METHODS

  Antigens Antigen preparations termed Gi-
rep,  Ei-Mi)-L'} and  DIIIa4}S) were  acidic glycopro-
teins previously isolated from a sea  squirt, Slyega

plicata. 0f the three, DIIIa was  characterized  as

the only  antigen  capabie  of  inducing asthmatic
attack  and  conjunctival  reaction  in patients with
sea  squirt  allergy.  Altheugh the other  two  were

also  responslbte  for skin  reactions,  neither  has
ever  induced allergic  reactions  in such  mucosa.  In
the present study,  DIIIa was  polymerized through

glutaraldehyde, and  the product was  fractionated
into two  preparations termed po}y-DIIIa-G and

poly-DIIIa-E on  the basis of  molecular  size-dis-

tribution (Fig, 1).

  Subjects The  patients subiected  to the pre-
sent  study  were  all sea  squirt  allergy  sufferes.

They were  highly sensitve  to the three  sea  squirt

antigens  as  revealed  by skin  test against  the
antigens  at concentrations  of  10-･100 "glml.
Typical asthmatic  attacks  were  induced in the

patients only  when  they engaged  in oyster-shuck-
ing work.  The  symptoms  improved spontaneously
when  they refrained  from this work  for a  few
days, Thus, the causality  is quite clear  between
the symptom  and  the presumed  allergen,

 Shin atle,genicily  Similarly to the preceding
study5},  each  of  the patients received  20 pl of an
antigen  solution  (leO #g!ml in O.996 NaCl) by
subeutaneous  injection. When  erytherna,  appear･

ing after  15 min,  were<10,  10 to 20, 20 to 30, 30 to
40, and>40  mm  in diameter, scores  of O, O.5, 1, 2,
and  3 were  assigned,  respectively.  The  allergeni-

city  of  a  polymerized DIIIIa sample  was  expressed

as  the ratio  ef  the totai scores  obtained  in 4-12

patients for the sample  to that  obtained  for intact
DIIIa in the same  patients, i.e. (tetal score  fer the
sarnple)!(total score  for intact DIIIa). For exarnple,
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 Fig. 1, Gel chromategraphic  fractionation of

patymerized  DMa. (A> The  palymerization product
trom DIIIa <10 mg)  was  chromatographed  on  a

column  of UltrQgel AeA  5tl (l.4 × 100 cm)  with  1%
NaCl into 3 mZ-fractions.  pt> The fractions Nos.
14-20 in Fig. IA from five cycles  ef the fractionation
were  pooled and  chromatographed  on  a  ce]umn  of

Sepharose 6B (1.4 × 1oo cm>  with  1% NaCl into 3
rn1-fractions, and  the fractions Nos. 17-24 indicated
were  pooled as  poly-DIUa･G. (C) The fractions Nos.
21-24 in Fig. IA from five cycles  of the fractionation
were  peeled and  chromatographed  on  a  column  of

Ultrogel AcA  54 into 3 ml-fractions,  and  the frac-

tions Nos, 18-26 were  pooled as  poly･DIfia-E. y-
Activity (O) and  a-activity  (e) were  assayed  by RIA,
respectively.  Gi-rep, Ei-M, and  DIIIa with  marks
"V"

 indicate the pesitiens ef  their elutiefi peaks as
MW-standards,respectively.

when  scores  of O, 1, O, and  l were  obtained  for a
sample,  and  scores  of 2, 3, 2, and  3 were  obtained

for intact DIila in patients a, b, c, and  d, respec-
tively, the ratio  of the total score  was  ca]culated  as

<e+1+O+1)1(2+3+2+3)=2110 in the 4 patients
(n==4).

  COnj'unctivalalletgenicily Conjunctival reac-

tion test were  carried  out in the same  patients
subjected  to skin  tests, similar}y  to the preceding
study5}. One eye  in each  of  the patients was

challenged  with  a drop of a polymerized DIlla
so]ution  (l mg/ml  in O.9% NaCl> and  congestion  of

the conjunctiva  was  examined  after  15 min.  Sim･
ultaneously,  the other  eye  was  challenged  with

the intact DIIIa solution  at  the same  concentra-

tion as  a  control.  When  there  was  no  congestion,

local, intermediate, or  generai congestion,  scores

of  O, 1, 2 and  3 were  assigned,  respectively.  The
allergenicity  of the sample  in the conjunctiva  was

then expressed  by the ratio of the total score

obtained  for the sample  to that ebtained  for the
intact DIIIa in the  same  patients, in the same  way

that skin  allergenicity  was  expTessed.

  Antigenicily te rabbitanti-DILla  serutn  Two
types of antigenicity  were  assayed  in DIHa  and  its

polymerized products against  the preylously pre-
pared rabbit  anti-DIIIa  serum  <L 708)5t by the
same  method  of  radioimmunoassay  (RIA> as  used

in the preceding study5,,

  7-Activily The antigenicity  depending en  type

y epitope5i  as  a specific  marker  of DIIIa was

assayed  from the inhibition of the binding of i25I-

labeled DllIa to the rabbit  antiserum,  and.was

referred  to as  y-activity.

  a-Activity  Theantigenicitydependingontype
or epitopei)-5}  as  a marker  of the epitope  respon-

sible for skin  reaction  specific to sea  sqttirt  al;ergy

was  assayed  from the inhibition of  the binding of
i!5I-labeled

 Gi-rep (containing type a  epitope

aloneU-4))  to the same  anti-DIIIa  serum,  and  ref-

erred  to as  a-activity.

  Titer of immunogen-specijZc IgG in immscnized
mice  ･ A serum  from a  rnouse  eALBIc) immu-
nized  with  a given antigen  was  assayed  for the
IgG-titer specific to the antigen  used  as  immuno-

gen by enzyme-iinked  immunosorbent assay

<ELISA) on  the microtiter  wells  coated  with  the
immunagen, The lgG  trapped in the well  was

measured  using  a  color deve]opment at 420 nm

frem 2,2Lazino-di (3ethylbenzthiazoline sulph"
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nate/H20!  with  horseradish peroxidase-linked
Pretein A  (Zymed, So, San Francisco) that bound
to the immunoglobulins through a rabbit anti-

mouse  IgG +  IgM +  IgA (Zymed>.

 L{)'Posensitizatien therapt' As  described in
the previous paper6}, each  of the patients received

sutx]utaneous  injections of  an  antigen  solution

<100 pglml) once  a  week  during the initial two

months  in increasing the dose from 10 "g  up  to 50

ptg. Then, the injection intervals were  prolonged

gradually to once  a month  at  50 pg-dose  to

maintain  the therapy.

 When  a patient required  no  symptomatic  drug
or  onlya  smail  amount  of the drug to engage  in
oyster-shucking  work  after  the therapy,  the hype-
sensitization  was  evaluated  as  

"markedly
 effec-

tive'' or 
``effective'',

 respectively,  Contrarily,
when  no  signficant  re(luction  was  observed  in the

drug-requirment, the hyposensitization was  eval-

ualed  as 
"ineffective''.

  Set:a ffom the agteigi'c Patients Serum was

obtained  monthly  or  bimonthly from eaeh  patient
during the hyposensitization, afid  the  sera  were

frozen and  stored at -20eC  until use.

  Titet:s of the aUe,gy-sPeci.fic  lgG and  LgrE in

Patients The titers of lgG and  lgE antitKxties  in

sera from the patients were  assayed  against  Ei-M

as the most  effective therapeutic antigen,  as  in the

previousstudyS).
  SPecijle igG The  IgG antiboc!y  specific  to Ei-M
was  assayed  by the same  method  of radioimmu-

noassay  (RIA) as  used  in the previous study6',  The

titer of the specific IgG was  expressed  by %-

binding ef `25I-labeled  Ei-M to the serurn  lgG that
was  trapped on  Protein A-Sepharose CL-4B

(Pharmacia,Uppsala).
  SPeetflcigE TheIgEantibodyspecifictoEi-M
was  assayed  by radioallergosorbent.test  (RAST)
using  paper disc-bound Ei-M as  the allergosor-

bent. The  titer of  the specific  IgE was  expressed

by %-binding of  i25I-labe1ed  anti-human  IgE anti-
body <Pharmacia) to the serum  IgE that was

trapped on  the allergosorbent.

 Materiats for get chromategraPhy  Ultrogel

AcA 54 (LKB, Bromma>  and  Sepharose 6B

Antigen

(Pharmacia) were  used  for gel chromatography.

RESULTS

  lblymerizatien of Dllfa A O.2 ml  portion of
25% glutaraldehyde (ca. O,78 mmol)  was  added

dropwise to 50 mg  of  DIIIa (ca, 15 mmo}  of -NH,  5))

in 5 ml  of 10 mM  phosphate buffer, pH  7.0,
containing  O,9% NaCl  under  constant  stirring,

After the reaction  at 220C for 2 hr, the reaction
mlxture  was  dialyzed against  deion ized water  and

freeze-dried as  the palymerization product. Each
one  fifth portion of the product was  chromatcr

graphed on  an  Ultrogel AcA  54 co]umn  and  the
fractions were  exarnined  for 7-activity <the anti-
genicity depending on  type y epitope5)  as  a  marker

of DIIIa) and  a-activity  <the antigenicity  depend-
ing on  type  a  epitopei)-5) as a rnarker  of  the

ca rbohydrate  epitope  responsible  for skin  reaction

specMc  to sea squirt allergy>,  in addition  to UV-
absorption  at 280 n;n  (Fig. IA).

  By referring  the elution behavior of  Gi-rep, the

fractions Nos. I4-20 in Fig. IA  were  pooled as  the

component  comparabte  to Gi-rep <MW le6,(}OO) in
MW-distribution, and  the pooled fraction was

chromatQgraphed  again  on  a Sepharose 6B column

<Fig. IB>. Fractions Nos, l7--24 in Fig. IB were

pooled, dialyzed and  freeze-dried to yield 8 mg  of  a

polymerized DIIIa preparation termed poly-DIlla-
G  from 50 mg  of DIIIa,

  By referring  the elutien  behavior of Ei-M, frac-
tion Nos. 21-24 in Fig, IA were  aiso  pooled as  the
component  comparable  to Ei-M (MW 22,8oo) in
MW,  and  the  pooled fraction was  chromato-

graphed again  on  an  UltrQgel AcA  54 column  (Fig.
IC). Fraction Nos. 18-26 in Fig. IC were  pooled,
dialyzed and  freeze-dried to yield 14 mg  of another

palymerized DIIIa preparation termed  poly-DIlla･
E from 50 mg  of  DIIIa.

  Examination ef allergenicities in vivo  showed

that the conjunctival  allei genicity specific to DIIIa
was  eliminated  by the polymerization reaction,

whereas  the skin  allergenicity was  mostly  con-

served  in both po]ymerized products <Table 1). On
the other  hand, examination  of the antigenicities

against  the rabbit  anti-DIIIa  serum  in vitro
showed  that a-activity  as  a  marker  of skin  aller-

genicity increased significantly with  the increase
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Table 1 Allergenicities of  polymerized

       DIIIa preparations

:

AntigenI)egreeofpetymeri-

Allergenicity
relatiyetoDl{Ia

'zat:onInconiunctiyaInskln

Poly-DIIIa-E

Poly-DIIIa･G'

2,311 O!27(n=14)

O:'29(n--13)19117<n=12,i13{n=10>9)

 See MATERIALS  AND  METHODS  for the  method

of  assay  and  the  expression  of  the  allergenicities.

o.

-g

 ,.

Ito.L
 O･

o 1 2 3 4

"me  of  immuniiation (week)5

in molecular  size  of  the preducts, whereas  ),-

actMty  specific  to DIIIa was  apparently  reduced

by the polymerizatlon reaction  (Tab]e 2).

  lmmuncrgenicily and  toxicdy in mice  Each
mouse  was  immunizecl with  100 #g  of a poly･
merized  antigen  or  intact DIIIa with  the aid of

Freund's cornplete  adjuvant  by peritoneal injec-
tion, fol]owed by injection of the same  amount  of

the antigen  without  adj uvant  as  a booster 3 weeks
after the first immunization. The  sera  from the
mice  were  examined  by ELISA for the titer of IgG
specific to the  respective  antigen  used  as  immu-
nQgen,  and  it was  observed  that the induction of
the specific  IgG was  signifieantly enhanced  in

parallel with  the increase in MW  of the immu-
nogen  (Fig. 2). Thi$  observation  suggested  that
the pelymerized antigens,  as well  as  Ei-M and  Gi-
Tep,  could  induce the allergy-specific  lg(} capable
of acting  as  a blocking antibo(ly  in hyposensi-
tization therapy  on  patients with  sea  squirt

allergy6).

 Before the polyrnerized antigens  were  used  to
hypesensitize the allergic patients, 4 mice  were

immunized  every  week  by subcutaneous  iniec-
t!ons of 1.7 prg-each (8.5 ug/kg) of poly-DIIIa-G for
8 weeks.  No signifieant  patholQgical changes  were

detected in their livers, kidneys, or  spleens, sug-
gesting the preparation was  harmless in the
therapy, altheugh  the dose corresponded  to 250
times that used  to hyposensitize the patients.

 Fig. 2, TitersofIgGspecifictotheimmunogens
in immunized  mice,  Each mouse  (BALBIc) was

immunized with  10e #g  of polymerized or  intact

DIIIa with  the ald of Freund's complete  adjuvant  by

peritoneo-injection, followed by injection of  the

same  antigen  without  adjuvant  as  a booster after  3
weeks  from the initial immunization. The  serum

from a mouse  was  examined  by ELISA  for the lgG
titer against  the antigens  used  as  immunQgen, The
numbers  1, 2, and  3 indicates the mice  immunized
with  poly-DIIIa-G, po}y-DIIIa-E, and  intact DIIJa,
respectively.

Tab}e  2 Antigenicities of  pe]ymerized

       DIIIa preparatlens

Antigen[legree
 of

polymeri-
 zatlon

Antigenicity

r-Activlty
as  DIIIa(mgimg)a-Activity

?x,S/iltirEg

'
 IlyPosensitizatien therapy with  Polymerized
DIIla Patients with  sea  squirt  allergy  were

Subjected  to hypesensitization therapy with  poly-
DilIa-G, poly-DIlla-E, or  intact DIIIa <Table 3).

 Hyposensitization therapy with  intact DIIIa
Was  ineffective in 10 of 14 patients. The appar-

/

DIIIa(MW9,9SO)ll'LO
O.Oll

Poly-DIIIa-E2.3 e,6 o.es
Poly-DMa-G11 o.4lG.15

 See MATERIALS  AND  METHODS  for the method

of assay  and  the expression  of  the antigenSclties.

ently  lew thera peutic efficacy was  consistent  with

that observed  in the previous hyposensitization
with  DIIIa6i, However, therapy with  paly-DIIIa-E
was  effective  in all 8 patients subiected  to it.
Furthermere, therapy with  poly-DIIIa-G was

markedly  effective in 6 and  effective  in 8 of 14
patients subiected.  The high therapeutic efficacy
of  the polymerized antigens  was  comparable  to
that observed  in the previeus hyposensitization
with  Ei-M6].

 itofIuence of dyPosensitizatien of titers ofsPecijifc
igG end  igE antibodies  As in the preyious
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Tab]e3 lnfluence of  pol}'merization  on  therapeutic  effect  ef

  DIIIa as  the antigen  for hyposensitization

Therapeuticeffect
Antigen

Degreeof
polymeri-zation,Markedlveffectivti'Effectiyelneffectiv'e

DIIIa(M";9,9SO)･

Polv-DIIIa-E'Poiv-DIIIa-G''

12.311 1 i1

O lj

6 1･'

388

-

]eoo

 See MATERIALS  AND

hyposensitizatioti therapy.METHODS

 for theevaluation  of  theeffect  in the
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 Fig. 3. therapy

with  DIIIa on  titers of Ei-M･specific IgG (A> and  IgE
B) in sera  of allergic patients. The  numbers  on  the

left indlcate individual patients who  were  unsuc-

cessfully  hyposensitized with  DllIa treatment,

studyfi), the titer$ of IgG and  IgE antibodies  spe-

ciiic to Ei-ryf, the rnost effective  therapeutic

afitigen6}, were  assayed  as  the allergy-specific

antibedy  titers in the sera  of allergic patients
treated with  each  of the polymerized antigens  and
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 Fig. 4. Influenee of hypasensitization therapy

wlth  pol}r･DIIIa-E on  titers of  Ei-M-specific IgG <A)
and  IgE (B>in sera  of allergic patients. The numbers

on  the left indicate individual patients who  were

effectively hyposensitized with  pely-DIfia･E treat･

ment.

intact DIIIa over  the  period of the  hyposensiti-
zatian  therapy to examine  the changes  in the

titers from the initial titer levels (Figs, 3--5). Since
some  patients dropped out  of the 6 month  hypa
sensitization,  available sera  were  limited; thus, all

of the available  sera  were  assayed  for the specific
antitxxiies  without  any  selection.

 In the gr'oup treated with  intact DIIIa, although
the titer levels of  both specific  antitx,dies  differed
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 Fig, 5. Influence of hyposensitization therapy

with  poly-DIIIa-G en  titers of Ei･M-specific lgG (A)
and  IgE (B) in sera  of allergic patients. The numbers

on  the left indicate individuai patients who  were

successfully  hypo$ensitized with  poly-DIIIa-G

treatrnent; the therapy  was  markedly  effective  in

patients Nos. 13, 14, 15, 17 and  18, and  effective  in

patients Nos. 16, 19, 2e, 21 and  22.

substantially  in individual patients, no  significant

changes  were  detected in either the specific  IgG or

IgE titers for any  of  the unsuccessfully  treated

patients, with  values  of <O.041 and  O.11 SD,

respectively, in terms  of the logarithm Gf percent

binding of radioactivity  (Figs. 3A and  3B); in this

group, ne  serum  was  availab]e  from the success-

fully treated patients as  the minonty.

  In the group successfully  treated with  poly-
D"Ia-E, the specific IgG  titer increased signifi-

cantly  in 3 of 6 patients (Nos, 7, 8, and  IO) as

judged from the SD value  in Fig. 3 (Fig, 4A),

However, the specific  IgE titer appeared  to be

independent of  the therapy in 3 patients examined

(Fig. 4B>.

  In the grouptreated with  poiy-DMa-G,  the hypo-

sensitization showed  elther  marked  or  normal

efficacy,  and  the specific  lgG titer increased

significantly  in all of the subjects  except  patient

No, 13 (Fig. 5A), Again, however, no  significant

changes  in the specific  IgE titer were  detected in

any  of  the subjects  except  patients Nos. 14 and  17

(Fig. 5B).

 These observations  suggested  that  polymeriza-

tion of  DII(a significant]y improved  the tow im-

niunogenicity  of the antigen  to induce the specific

IgG antibody  capab}e  of  acting  as a blecking

anti body, As suggested  in the previous study6i, the

specific IgG increased by adding  the therapy-

induced IgG could  oyercome  the specific  IgE in

competition  for an  asthma-inducing  antigen,  like

DIIIa, resuiting in the therapeutic effect,  even

when  the induction of the IgG was  not  a!ways

detectable by the present assay  method6).

DISCUSSION

 As summarized  in Table 3, a polymerized DIIIa

preparation, poly-DIIIa-G, comparable  to Gi-rep

<MW ]G6,OOO) in MW-distribution showed  high

therapeutic  effichcy  comparable  to that observed

in Ei-M, which  was  the most  effective of  the three

sea  squirt  antigens,  Gi-rep, Ei-M, and  DIIIa6} in

the hypesensitization of  sea-squirt  allergy.  An-

other  product, poly-DIIIa-E, comparable  to Ei-M

(MW 22,800) in MW  also  showed  high but slightty
lower therapeutic efficacy relatiye  to poly-DfiIa-G.
However, in accordance  with  the previGus obser-

vation6),  intact DIlla was  again  apparently  less

effective in therapy, Since the allergy-specific

carbohydrate  epitope4}5)  of  DIIIa was  considered  to

be unchanged  in ameunt  and  quality before and

after the polymerization treatment as examined

by skin  test <Table 1), the  increased therapeutic

efficacy  of the polymerized antigens  could  be

ascribed  to their increased MW.

  In the radioimmunemetric  analysis  for the

allergy-specific  igG and  igE antibodies  using  Ei-M

as  a target antigen,  a significant  increase in the

specific IgG titer was  Dbserved  in most  patients

successfully  treated  with  poly-DIIIa-G (Flg. 5A),

and  aR  apparent  increase in the specMc  IgG titer

was  also observed  in some  patients successfully

treated with  poly-DIIIa-E (Fig. 4A). However,
similarly to the prevLous study6),  no  significant

change  in the specific tgG titer was  detected in

patients unsuccessfully  treated with  intact DIIIa
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 (Fig. 3A), On  the other  hand, no  significant cor-

 relation  was  detected again  between the change  in

 the a]lergy-specific  IgE titer and  the therapeutic

 effect  in most  patients ebserved  in the previous
 study6],  although  the IgE titer appeared  to in-

 crease  in a few cases  (No. I4 and  No, 17) <Figs, 3B,
 4B, and  5B).

  The  apparent  correlatien  between the increase

 in the  specific IgG titer and  the enhancement  ef

 the therapeutic effect suggested  that polymeriza-

 tion enhanced  the immunogenicity ef DIIIa and

 resulted  in a  significant  improvement in the

 therapeutic efficacy  through an  additional  induc-

 tion of the specific  IgG antibedy  capable  of com･

peting, as  a  blocking antibody,  with  the  specific

IgE antibody  for an  asthma-inducing  allergen,  1ike
DIIIa, in the treated  patients6', Enhanced immu-
nogenicity  in the polymerized antigens  was  also

observed  in mlce  {Fig, 2).

  Although no  significant increase in the  specifjc

IgG titer was  detected in several  cases  of suc-

cessfully  treated  patients (Nos. 12, 13, 17-20 in
Fig. 3), it might  be presumed, similarly  to the

previous study6},  that, in these patietns, the IgG
leve] could  be increased over  the unchanged  spe-

cific IgE level by adding  the newly  induced IgG to
express  the therapeutic effect, even  though the
therapy-dependefit increase in the specific  IgG
was  almost  undetectable  by the present method.

  Although Gi-rep of  a  substantially  high MW
seemed  to be rather  low both in the induction of
the specific  IgG and  in the therapeutic  efficacy,

the lower efficacy compared  to Et-M and  the

polymerized antigens  of  Gi-rep could  be ascribed
again  to its significantly  ]ower content  of the
al}ergy-specific epitope  compared  to those of Ei-M
and  DIIIa4ra).

  Accerdingly, it was  considered  that the efficacy
of a sea  squirt  antigen  in hyposensitization of sea

squirt  al]ergy  was  determined net  only  by its
content  of  the allergy-specific  carbohydrate

epitope  but also  by the MW  of its protein rnoiety  as

the  carrier of the epitope;  the higher MW  was

considered  to enhance  the immunQgenicity  to
induce the specific  IgG acting  as a  blocking
antibodv.

 In the' RIA experiments,  the in vitro  antigenicity

depending on  type a  epitepe  as a marker  of  the

allergy-specific  epitopei)-S'  increased parallel with

Squirt Ant{gen

the increase in MW  of the DIIIa derivatives (Tabie
2). In this connection,  it has been ebserved  that
the  in vitro  antigenicity of Gi-rep was  signifi.
cantly  reduced  by its Pronase digestion, while  the
allergenicity  in skin  was  mostly  censerved  in the
residual  glycopeptides7')S]. These observations

suggested  that the protein moiety  of.a substan.

tially high MW  in sea squirt antigens  contributed

to expressien  of both the antigenicity  depending
on  type a  epitepe  and  the immunogenicity depend.
ing on  the specific carbohydrate  epitope respon.
sible  for skin  reactioR,

  On the other  hand, no  mucosal  allergenicity

was  detected in the po]ymerized DIIIa prepara-
tions (Table 1), and  the in vitro  antigenicity

depending on  type  }/ epi{ope  as  a marker  of DIIIafi,
apparently  decreased with  the increase in the
degree of polymerization (Tabel 2). These obser-
vatrons  suggested  that  the efficacy  of  hyposen-
s:tization  was  independent of the mucosal  aller-

genictty-supporting factor and  type 7 epitope  re-

siding  in the protein meiety  of DIIIa.
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　　　　　　　　　　　重合に よ る喘息誘発性 ホ ヤ 抗原 ， DIIIaの

　　　　　　　　　　　ホ ヤ 喘息減感作に お け る治療効率の 改善

　　　　　　　　　　　　　　　　 広 島大学 工 学部 醗酵 工 学教 室

　　　　　　　　　　 重田征子 　　高尾 　好　　小埜和久 　　岡　　智

　　　　　　　　　　　　　　　　　　　 県立広島病 院

　　　　　　　　　　 城　智彦　　勝谷　隆　　大塚　正 　　坪井信 治

鴨 醗 性 。 。 獗 DIII、 （MW 　9，980） の ホ 喘 息 に 対す 樋 め て 魯 ・減感作 源 効率 を ・グル タ

、 。 ア 、げ ． 哩 合 ｝． よ 。 て 騨 蠍 善 し た．Gi−rep （MWT 　1 6　，　OO・） と雕 脚 分 子量唖 合物 （PQ】y』

DIII、．G）は，最鮪 燃 EI．M 　l・ 匹離 る 高 ・・治麟 率を示す と鴫 … ほ とん ど鮪 効症例 で ・最 も

有嫐 治療抗原 Ei，M と反肘 ・ 爆 域 抗   ・・ 鸚 な増加を認 め た ・丹 劃 ELM （MW22 ・8°°）

胴 皺 嗹 合物 （，。1，．DIII。．E）も，，・ly−DIII・・G ・ 啀 か 1
・
・ 低 い b’，高 い 治魏 続 示 し浦 効翻

の 約半数購 異 顧 抗擁 の 増 癩 向を認 め た ．し か し・・DIII・ 緜 の 鰍 灘 の ほ とん どに つ い て ・こ

の よ うt、k ＃、1。G の 鶺 な増加囓 め られ な … た，
一一

方滯 異 lgE 抗軅 暇 して レま詒 翻 勦 有

無 に か か わ らず，　 、， とん ど囎 者 t・ つ い 硝 意 嬢 動耀 め ら醜 か っ た ・特 異 lgG 抗擁 囎 加 と 治

搬 果 の 黼 と の 間 の ・ の ・ うな欄 ・
，

・ の 緜 郷 ・ 麟 ・種 合1・ よ る DIII・ 娩 飃 性 癲 歉

軅 は るもの で あ る ・ と を巌 する．重合 Dm ・ に よ り講 さ れ る麟 塒 異 1・G は ・　DIIIa　D よ うな

喘 誘 難 搏 に 対する 爆 詈、E の 齢 を瀦 緬 に 鵬 す 礒 断 抗体 と し て 巖 す る もの と 思 わ れ

る．
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