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  To evaluate  the role  of  allergens  from  Perij)taneta fttliginosa, which  is the most  predominant

cockroach  species  in homes  in Tokyo  areas,  for asthma  sensitization,  we  measured  specifie  IgE

antibodies  to two  cockroaches,  P. ftttiginosa and  Btattetla germanica,  and  to a  mite,  Dermato-

phagoides  fZirinae, in 171 sera  from  children  with  asthma  by Pharmacia's CAP  system.  We

found that 16%  of  the sera  had anti-P.  fttliginosa IgE, whereas  9.9%  had anti-B.  germanica

and  85%  anti-D.  ftzrinae IgE.  Further,  we  measured  the levels of  Per  f I {Per a  I equivalent)

allergen  in the house  dust from  living room,  kitchen and  bedding. Wc  detected the allergen  in

eight  of  ten homes. The  Per  a  I equiyalent  leve]s in kitchen were  higher than  in other  sites,  but

they  were  much  lower than  Der  I and  Der  II as  DermatQphagoides  allergens.
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INTRODUCTION

  It has been established  that cockroach  is an

important source  of  indoor allergens  in the

USAi)2), as  well  as  in other  parts ef  the

world3)"6).  In the USA,  the most  common  cock-

roaches  are  Blattella germanica  ancl  Periplaneta

americana2).  Purification of  two  maj  or  allergens

from B, ge"nanica,  Bla g' I7} and  Bla g  II8) was

reperted.  Also  two  major  allergens,  Per  a  I7)

and  Cr-PIY) were  isolated from P  amen'cana.

  In Tokyo  area,  PeriPlanela .fa{liginosa is the

most  c()mmon  cockroach  in homes,  with  BILzttel-

la germanica  being a  minor  cockroach'e).  How-

ever,  there have  been few studies  on  cockroach
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Abbreviations: BSA  bovine serum  albumin;  ELISA

enzyme-linked  immunosorbent  assay;  PBS  phosphate-

buffered saline;  T Tween  ZO; SD  standard  deviation

allergies.  In 1973, Nemoto  et al. first reported  a

case  of  cockroach  asthmaii).  Kawakami  et  al.

reported  that, in their preliminary study,  several

asthrnatic  patients  had  IgE antibodies  to B.

germanicai2). Huwever, there has been no  report

about  the prevalence of  IgE antibody  to P.

,t2tliginosa,  that  is a  major  cockroach  in Japan.
Furthermore, there is n() report  about  the level

of  cockroach  allergens  in the dust of  Japanese
homes,

  In this study,  to inve$tigate the prevalence of

sensitivity  to cockroach,  we  measured  specific

IgE antibod{es  to R  fotliginosa among  children

with  asthma.  To  investigate the allergen  burden

of cockroaches  in homes  of  Japan, the levels of

cockroach  allergens  were  measured  in dust
from living room,  kitchen and  bedding, and

compared  with  those  of  mite  allergens.
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MATERIALS  AND  METHODS

Ilitients' sera

  Sera were  obtained  from 171 children  with

asthma  at  Department of  Pediatrics, Saitama

Medical School, which  is located in the suburbs

of  Tokyo, The  average  of  their age  was  7.4 ±

3,9 [mean ± standard  deviation (SD)] years,
with  a  range  of  1 to 15 years.

5becifc 2ZIE to altergens

  Specific IgE antibodies  to P. j7tliginosa, B

germanica  and  Dermatophdrgoides farinae in

their sera  were  measured  by the CAP  system

(Pharmacia). Results were  expressed  as  class

score  <O-6) with  score>2  as  antibody  negative

and  the cutoff  (positive-negative) point is class

score  2i3).

llxtiucats of cocleroaehes
  The  cockroaches  were  chopped  in a  hand-held
onion  chopper  before extraction.  Ten percent

(wt/vel) extracts  were  made  in borate-buffered

saline for 20 hr at  40C. The  extracts  were

centrifuged  for 60 min  at  40C at  27,OOOXg. The

supernatants  were  filtarated with  O.45 ptm filter

unit  (Millex-HV, Millipore).

Alle7gens from floor and  bedding cktst

 Dust  samples  were  obtained  from ten  farnilies

around  Hachioji in the suburbs  of  Tokyo. Nine

of ten families had been living in wooden  houses

and  another  in a  concrete-built  apartrrient,  The

average  of  their age  was  14.1 ± 5,4 <mean ±

SD) years, Dust was  collected  from a  4 mZ  area

each  of  floor and  the surface  of Japanese bed-
ding (futons) with  a vacuum  cleaner  (HA-100,
Panasonic) for 5 min,  The  collected  dust was

mixed  and  shaken  with  glass beads, then sieved
through a O.3 mm  mesh  screen  to obtain  fine

dust, which  was  then mixed  with  1,OOO times as

much  weight  Qf  phosphate-buffered saline (PBS)
containing  O.05%  Tween  20 (T) for 2 hr with

constant  rotationi4)]5),

Allergen specttic antibodies

  Preparation of  rabbit  antisera  to I2er al7), Per

P I, Der f I and  Der II'6), mouse  monoc]onal

antibodies  to Cr-PIi') have previously been des-
cribed.

Quanthation of AlleTgens
 Cockroach (kr a  I) and  mite  (Der p I, Der f
I and  Der II) allergens  were  quantified by a

fluorometric sandwich  ELISA'S)'9) with  slight

modifications.  A  microplate  (Microfluor W

plate, Dynatech  Laboratories) was  coated  with

1 ptg/ml  of  either  rabbit  anti-Per  a  I, Der f I,

Der  P I, or  Der II IgG for 3 hr at  370C. The  plate
was  postcoated with  1%  bovine serurn  albumin

(BSA)-PBS for 1 hr at 37"C, After washing,

several  concentrations  of  standard  allergens  or

diluted samples  were  added  to the wells  and  the

plate was  incubated overnight  at  40C. The  p]ate
was  washed,  and  then O.2 "g  of  biotinylated

corresponding  IgG  antibodies  as  detector anti-
bodies were  added.  The  plate was  incubated for
1 hr at  room  temperature. After washing,  B-D-
galactosidase conjugated  streptavidin  (Zymed
Laboratories> was  added.  The  plate  was  in-

cubated  for 1 hr at room  temperature. After

final washing,  O,1 mM  4-methylumbellifery-fi-

D-galactoside (Sigma) was  added,  The  plate was

incubated for 2 hr at 370C. The  enzyme  reaction

was  stopped  and  the fluorescence intensity was

read  as fluorescence units on  a  fluorometric

microplate  reader,

  A  cockroach  allergen  <Bla g  II) was

quantified by a sandwich  ELISA8)20) in the sarne

way  as  above  except  that moneclonal  anti-Bla  g
II IgG, polyclonal rabbit  anti-cockroach  anti-

serum  and  fi-D-galactosidase coniugated  anti-

rabbit  IgG (Zymed Laboratories) were  used.

Reaction of monoclonal  anti-Cr-R'  antibodies

with  A  americana  and  R  fagiginosa extrects

 A  microplate  (Immulon 2, Dynatech Labora-

tories) was  coated  with  the crude  extract  of  P.

americana  and  PL 
.1?tliginosa

 (diluted lf2,OOO)

overnight  at 40C. The  plate was  postcoated with

l%  BSA-PBS  for1hr at  37eC. After washing,1
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"g/ml  each  of  two  monoclonal  anti-Cr-PI  IgG
was  added  to the  wells  and  the plate was  in-

cubated  for 1 hr at  room  temperature. The  plate
was  washed,  then O.25ptg/ml of  biotinylated

anti-mouse  IgG (Zymed Laboratories) were

added.  The  plate was  ineubated for 1 hr at  room

temperature, The  following procedures  were

the same  as  the fluorometric sandwich  ELISA

method  mentioned  above,

               RESULTS

Prevalence of specij7c igE antibodies  to cocle-

roaches  among  children  with  asthma

  Cockroach-specific IgE  antibodies  in 171

patients with  asthma  were  measured  by the

CAP  system  (Table 1). Of 171 patients, 27 (16%)
had anti-ll  fatl4ginosa IgE and  17 (9.9%) anti-B,
germanica  IgE antibodies.  Of the 171 patients
with  asthma,  145 (85%) had specific  IgE anti-

bodies to D. farinae. Mean  positive CAP  score

(5.0) to D, fan'nae was  higher than  that (2.1) to

P, faliginosa.

Detemaination of Per  f I allergen  levels in

house dust

  Since we  do not  have an  assay  systern  for R

ful4ginosa allergens,  we  used  a  Per a  I assay

method.  First, cross-reactivity  between Per a  I

and  Rer f I was  investigated; the levers of  Per

aI  in the extract  of  P. americana  and  P.

faliginosa were  measured  by the sandwich

ELISA  with  rabbit  antibodies  against  Per a I.

The  two  extracts  showed  exactly  identical

dose-response curves  in the Per aI  assay  (Fig,
1). Further, the reaction  curves  were  parallel to

the standard  curve  of  Per a  I. Therefore, we

thought that Per f I levels in the dust can  be

expressed  by Per a  I levels,

Reaction of monoclonal  anti-Cr-Pl  antibodies

with  crade  extmcts  of P, anzericana  and  P.

.thcliginosa

  We  investigated whether  an  equivalent  pro-
tein of  Cr-PI (the second  major  allergen  of  R

                                1311

Table 1 I'ositive rate  of  anti-cockroach  and  mite

  IgE antibodies  in 171 Japane$e chilclren with

    asthma  measured  by the CAP  system

Alleregen PositiveO%CAPSCorei

Periplanetafuliginosa 16.O(2712702.] ± O'27
Blattellagermanica 9.9"71171)2.2 ± O'48

Dermatophagoidesfarinae85.O"45A71)5.0.lO'ge

*Each
 value  is the mean=･  SD,
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amen'cana  and  R

ameiicana)  can  be detected in extract  of  P.

falrginosa by  use  of two  monoclonal  antibodies

to Cr-PI, We  found that the two  antibodies  (A-
2 and  E-4) had  strong  reaction  to R  ameiicana

but weak  reaction  to P, fitliginosa (Fig. 2).

Thus, the Cr-PI equivalent  allergen  in extract  of

R  faliginosa ceuld  not  be measured  by these

monoclonal  antibodies,

Cockfl)ach allergen  levels in APril and  Soptem-
ber

  The  levels of  fer  aIequivalent  (Per aIeq)  in

the  floor dust of  kitchen in seven  homes were

measured  in April and  September (Fig, 3). The
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  Fig. 2. Reactivity of  anti-Cr-PI  monoclonal  antibodies  to R  ameiica･na  and  R

fltliginoscz. A: monoclona]  antibody  (A-2), B: monoclonal  antibody  (E-4).
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 3. Seasonal change  of  the  level

dust from  kitchen,

of  Per aI

atlergen  in the floor dust was  detected in five of
seven  homes in September but in only  two  of

seven  homes in AprjI. The  geometric mean  (67 .2
ngfg  fine dust) of I]tr aI  eq  in September is

higher than that (14.6 nglg  fine dust) in April,

There is a significant  seasonal  change  in the

level of  Per  aI  eq  (P >O.05).

Comparison of allergen  levels in dust of homes
  To  evaluate  the distribution of  cockroach

allergens  in homes, the levels of  Per  a  I eg  were

measured  in dust from  living room,  kitchen and

bedding in September (Fig. 4). fer aI  eq  aller-

gen  in dust of  kitchen was  detected in eight  of

ten homes  (geometric means  values,  88.6 ng/g

fine dust) (Fig. 4A). The  ievel of  Pbr  aI  eq  in
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 Fig. 4. Allergen levels

A: Per aIeq,  B: Der  I, C:in
 dust from  living room,

Der  II, D: Bin g  II.

kitchen and  bedding.

dust of  bedding was  very  low  (geometric means

value,  12.7 nglg  fine dust) (P<O.05). Bla g II

allergen  in dust of  kitchen were  detected in only

three  of  ten homes  (Fig, 4D). To  ceinpare  the

level of  cockroach  allergens  with  that  of  mite

allergens  in these sites,  we  measured  mite  aller-

gens  in dust from thern. The  levels of  Der Iand

Der  II in dust of  these  sites  were  very  high (Fig.
4B, 4C). The  mean  leve] of  DerIand  Der II in

kitchen were  2,420 and  2,610 ng/g  fine dust,

respectively,  which  were  higher than  that  of  Rer

a  I eq  allergens  in kitchen.

DISCUSSION

  We  investigated homes  of Japan for existence
of  cockroach  allergens.  In this preliminary
study,  we  found that Plar a  I eq  allergen  was

detectd in eight  of ten  homes.  However,  its level

was  lower than  that  reported  in the Ternpa area

of  south  FloridaiS). In the Tempa  areas,  of  73

dust samples,  71 contained  2 to 200,OOO ng  of  ller

a  I eq  ng/g  fine dust; most  samples  (59/7])
contained  between 10 and  10,OOO ng  of Per  a  I]S).

High  level of  B. germanica  allergens  was  detect-

ed  in the  USA  and  the level of  Bla g  II in urban

areas  was  higher than  that  in suburban  areas2D,

Cockroach  allergy  has been reported  in studies

of  patients with  asthma  in economically

disadvantaged people in large urban  areas  in the

USA,  because cockroach  infestation is heavy in

their homesi)22}23). In this study,  we  measured  the

!evel of  cockroach  allergens  in dust from  homes

in the suburban  areas,  because unlike  the USA,

there are  so  few  economically  disadvantaged

people in the  urban  area  of  Tokyo.

  In this study,  we  investigated the distribution

of  cockroach  allergens,  The  highest level of  Rer

a  I eq  was  detected in dust from kitchen, The
level of  Rer  aI  eq  was  very  low in dust from
bedding, Probably, cockroaches  are  in highest

concentration  in kitchens for their food. A

previous  study  reported  that dust from kitchen
floors contained  50-fold more  ceckroach  al]er-

gens  than  dust from  bedroom20). In contrast,  the

levels of  mite  allergens  (Der I and  Der II) were
highest in bedding, which  reconfirms  results  oi

previous studiesi`)i5).  The  distribution of  cock-

roach  allergen  was  different from  that  of  mite

allergens.  A  suitable  site  in collecting  dust

might  be kitchen for evaluation  of  the level of
cockroach  allergens  in homes,

  We  found seasonal  change  of  the level of  Rrr

a  I eq  in the floor dust of  kitchens. Entomologi-

cal studies  reported  that  the cockroach  is likely

to be a  year-round inhabitant of  homesiO). How-
ever,  growth  of  cockroach  need  sufficient  tem-
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perature, We  think that preparation  of  dust

samples  for cockroach  allergens  should  be car-

ried  out  in summer  season.

  In this study,  the prevalence  of  cockroach

hypersensitivity in Tokyo  was  lower than  that

reported  in the USA22)23). It is likely that high

prevalence of IgE in the USA  to cockroach

allergens  depend on  heavy cockroach  infesta-

tion there.

  It was  reported  that  there is a cross-reactivity

between P. americana  and  B, germaniea, which

do not  cross-react  with  non-cockroach  insects

and  miteiS).  Despite B. germanica  being a  minor

cockroach,  about  10%  of  the patients with

asthma  had IgE antiboclies to B, ger･manica. A

previous study  reported  that  14%  of  patients
with  asthma  had IgE antibody  to B, germanica
in Kanto  area  including Tokyo2`). It seems  that

IgE  antiboclies  to ]Reripltzneta  cockroaches  react

with  B, gemaanica.

  In this study,  all patients with  IgE  antibody  to

cockroach  had high levels of  IgE antibody  to

mite,  Furthermore, many  patients  (85%) were

found to have  IgE antibodies  to mite,  which  also

reconfirmed  the results  of  previous studies  in

Japan2`}25). This higher prevalence  of  mite

ailergy  is clue to heavier infestation of  mite  than

of  cockroach  in homes  of  Japan, From  the

prevalence of  IgE  antibodies  ancl  the  amount  of

allergens  in houses, it seems  that  cockroach  is a

not  as  important allergen  as  mite, However,

there is a  growing  tendency  to build airtight

homes, which  will  supply  more  sufficient  mois-

ture and  temperature  in homes.  Such an  indoor

environment  might  promote  growing  of  mite

and  coekroach,  with  resulting  increase of  their

allergies.
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assistance.  We  a]so  thank  Akira Tanaka  and  Hiroko
Tomiyama,  Kabi  Pharmacia Diagnostics for measure-
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日本の 喘息児 にお け る ゴ キ ブ リア レ ル ゲ ン に対 す る感作状況
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　 Martin　I），　Chapman8 ）
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　ク ロ ゴ キ ブ リ ア レ ル ゲ ン に 対す る感作状況 を調べ るた め
， 喘息児171名の ゴ キ ブ リに 対す る IgE抗体陽

性率 と家庭 内の ゴ キブ リ主要ア レ ル ゲ ン 量 を測定 した．喘息児171名の ク ロ ゴ キ ブ リお よ び チ ャ バ ネ ゴ キ

プ リ と ダニ に 対 す る IgE抗体 を CAP 法 で 調 べ た と こ ろ，喘息児 の 特 異 IgE 陽 1生率は ク ロ ゴ キ ブ リ16％ ，

チ ャ バ ネ ゴ キブ リ9．9％ とダニ 85％に 比 べ
， 低か っ た．ゴ キ ブ リア レ ル ゲ ン は 10軒中 8 軒に み られ た ．居間，

台所 ， 寝具 の ゴ ミ中 の ゴ キ ブ リア レ ル ゲ ン は台所 で 最 も高 か っ たが，い ずれ の 場所 で もダニ ア レ ル ゲ ン に

比 べ
， 低 か っ た ．
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