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RAMIE(BOEHMERIA  A[IVEA) POLLEN-INDUCED  BRONCHIAL  ASTHMA
ALLERGENIC  CROSS-REACTIVITY  OF  RAMIE  AND  PARIETARIAAND

                                Naoki Miura

         Second Dopartment of Intemeal Mbdicine, IVdgnsaki Universily Schooi of Mladicine

 Ramie  (Boehmeria nivea),  a  plant of  the  Urticaceae family, is widely  distributed in the

Nagasaki  area,  and  has  been established  to  be a  cause  of  asthnai).  The  rate  of  positive
reactions  to  ramie  in intradermal tests was  11.796 among  adult  asthmatic  patients2] in the
Nagasaki  area.

 In this study,  10 patients  were  positive  in provocation  tests using  ramie  pollen. Ramie

pollen-specific  IgE  antibodies  were  measured  by  ELISA,  with  the  positive  provocation  test

group  showing  higher O.D. values  than the  positive intradermal test group  (P<O.05),
 Ramie  is of  the  same  family as  Pbrietaria, an  important allergen  in Europe.  The  cross-

reactivity  of  ramie  and  Parietaria  was  examined  by  an  ELISA  inhibition  test using  PL
ofiicinatis  and  P. 1'ndaica (Pj 1O>, but no  cross-reactivity  was  found,  suggesting  that ramie  may

be  a  new  independent  allergen.

 As  ramie  is widely  distributed throughout  Japan  and  South-east Asia, further study  is
needed  to determine  whether  it is an  important  allergen  ot  the  Urticaceae family in this

region,  as  is Parietaria in Europe, and  Ubltica in America.

Key  words:  allergenic  cross-reactivity  Boehmeria nivea  ELISA  inhibition Pkerielaria
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INTRODUCTION

 Allergic conjuc'tivitis and  allergic  rhinitis  are

widely  known  as  allergic reactions  to pollen sen-

sitization, In contrast,  there  are  few cases  re-

ported of  bronchial asthma  caused  by pollen
sensitization  other  than  ragweed  in the  United

States and  thrielaria olficinalis  in Europe. Ramie

(Boehmeria nivea)  po11en, which  was  reported  by
Asaii), to be an  asthma-causing  antigen,  produced

positive results  in 11.7% of  intradermal tests2}

given to adult  bronchial asthma  patients. Cross

allergenicity between pollen antigens  is known  to

occur  within  the composite  family3), within  the

rice family4}, and  between Toxodiaceae  and

Cmpressaceae pollen5). Ramie is a member  of  the
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Urticaceae family, and  thus  belongs to the same

family as  furielaria o)fficinatis, but to a  different

genus. A knowledge of  cross  allergenicity  is im-

portant for an  understanding  of antigenic  spe-

cificity,

 This  study  analyzes  examples  of ramie  pollen
asthma  in Nagasaki and  looks at cross  allergen-

icity with  the main  EurQpean pollen antigens,  R

of)ficinatis and  R  1'udaica (Pj 10).

SUMECTS  AND  METHOD

1) Subjects

  Serum  samples  from 6 bronchial asthma  pa-
tients, who  were  either  hospitalized in the Second
Department of Internal Medicine, Nagasaki Uni-
versity,  School of  Medicine or  came  to the depart-
ment  on  a  regular  out-patient  basis, who  were

confirmed  to have ramie  pollen asthma  in inhala-
tion provocation tests, and  who  agreed  to supply
serum  samples,  were  used  in antigen  cross-reac-

tion tests. Tests were  also  conducted  on  serum

samples  from  20 adult  bronchial asthma  patients
who  were  positive for ramie  in intlradermal tests
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and  from 25 patients  who  were  negative.

ev Method
`V Antigens

  I) Production of ramie  pollen antigen:  Ramie

pollen was  extracted  by the dextrose-phenol
method  to produce an  antigen  extract.  The  total

protein amount  (T.P.) of  this extract  was  39.4

gg/ml, The  extract  was  lyophilized.

  II) lhrietaria efiicinalis pollen antigen:  P,

op'cinatis pollen, purchased  from Hollister-Stier,
was  extracted  by the destrose-phenol method  to

produce an  ani/igen  extract.  The  T.P. was  280.6

ptg!ml,

  III) PLrrielaria judoica pollen antigen:  A  major

allergen  of P, juclaica is a 10000 dalton polypeptide,
This antigen  was  purchased from Neoabello. The
T.P. was  40 nglml.

bj Intradermaitest

  Intradermal test was  carried  out  at  1:1,OOO
wtlvol  dilution of  ramie  pollen antigen  (T,P. 3.9

ptglml) and  determination was  based on  Ishizaki's
method6),

  The  diagnostic allergen  intradermal extracts

(Torii &  Co., Ltd.) were  used  for the 46 standard

antlgens.

oj JnhalationProvocation test

  Based on  the standard  method7)  defined by the
Inhalation Provocation Test Standardization
Comrnittee in the Committee of  Bronchial Hyper-
sensitivity,  a  threshold value  was  established

which  determined that a  patient was  positive in
the inhalation provocation test if the forced ex-

piratory volume  in one  second  after inhalation of

the antigen  fluid was  20% or  more  below the
standard  value.

di Measurement  of sPecijic  igE antibocly  by
ELISA  method  (Figt 1)

  Coating was  achieved  by adding  200 pt1 (T.P. 1.4

"g/ml)  of  ramie  pollen antigen  diluted with  a  pH
9.6 sodium  carbonate  buffer to each  well  of  an

ELISA  96-hole polystyrene microplate  (Nunc) and
letting it sit overnight  at 4"C to encourage  adhe-

sion  of  the antigen  to the well.

  After this, 1%  bovine serum  albumin  (BSA)
(Katayama Chernical Industries) was  added  and

blocking was  perforrned at  room  temperature for 2
hours. Then, cleaning  was  carried  out  3 times

using  a PBS  containing  O.05% Tween  20 (PBS-T).

and  Ailergenic Cross-Reactivity

Coating
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After adding  200 pt1 of  the patient's serum,  4-times

diluted with  a  PBS-T  containing  10%  BSA, and

incubating the mixture  for 5 hours, cleaning  was

repeated  3 times with  a  PBS-T.

 Next, as  the  secondary  antibody,  alkaline  phos-

phatase conjugated  goat antihuman  IgE antibody

(Tago), 1,OOO-times diluted with  a PBS-T,  contain-

ing 1% BSA  was  added,  incubation was  performed
for 3 hours at 370C in a  thermostat, and  cleaning

was  repeated  3 times in a PBS-T,

 As the base substance,  100 "1 of PNP  (p-
nitrophenyl-phosphate)  (Sigma) diluted to  1

mg/ml  with  a  10% pH  9,8 diethanolamine solution
was  added,  incubation was  perforrned for 1 hour
at 370C  in a thermostat, 100 pa1 of 1 N  sodium

hydroxide was  added  to stop  the reaction,  and  an

absorbance  of 410 nm  was  measured,

oj Abso,Ption inhibition test by the ELISA  method

avg q
 Coating and  blocking were  performed in the

Table 1 Cases of  Bnivea  pollen asthma

CaseAgeSexOnsetSeason
Positive

intradermaltest
Intradermal

testbyB.nivea
ThresholdvalueskintestP-KreactionThresholdvalue

provocationtestIgE

R.S.42F39AutumnB,niveaHDCandidaRagweed12others

35× 3e56
×55LP.S.

IO-T + 10-rl 590

S.Y.15M 3AutumnSpringWinter

B.niveaHDCathairBuckwheat27X1758
× 57LP.S. 10-7 + 10-s 148e

F.Z.9F 2AutumnSpring

B,niveaCandida7others21 × 1540x40LP.S.

10-T + le-4 3700

H.I,24F23AutumnWinterB.ntveaHDCandida3others
23× 1352

×42
IO-s + 10 880

H,S.13M11AutumnRainySeason

B.niveaHumzagmsHD12others
11× 1138

× 33
10-4 + 10-3 1240

K,K.15M10AutumnWinter

B.niveaHDCandidaAlte}'nan'a42× 2762
× 58I,P.S. 10-6 + 10-4 N.D,

H,M,12M 8AutumnSpring
B,niveaHD 35× 2345

× 42
10-6 + 10-.3 462

N.Y,17F 4AutumnSummerB.niveaHDAIternan'a
20× 1525

× 22I.P.S. 10-fi + 10-lj 2850

H.K.57M56AutumnWinter

B.niveaRagweedCandidaT)pJta4others

14× 1247

× 27
10-s N.D,

500×

LAR
270

R.N.23M12AutumnSpring

B.niveaRagweedi

}IDCandida11others

Jro× 1875
×48LP.S.

10-g N.D. 10-4 216

(I=Itehing ; PS=Pseudopods  ; ND=Not  done)
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same  manner  as  shown  in Fig. 1. Pooled serum
from 6 ramie  pollen  bronchial asthma  patients
was  added  to each  well  together  with  100 1 of
either  B. ntvea, or  R  qfficinalis or  PL judaica pollen
antigen  (Pj 10) in a tenfold-dilution with  a PBS-T
containing  10%  BSA.  Incubation was  performed
for3 hours at  a  temperature  of 370C in a  thermo-

stat,  and  an  absorption  reaction  took place.

EY Statisticalanalysis

  The  ELISA  optical  density (O.D.) values  for the
ramie  pollen antigen  inhalation provocation posi-
tive test group, the intradermal positive test

group, and  the intradermal reaction  negative  test

group were  compared  using  the student's  t test
evaluation.

RESULTS

1) Summa,rvof10ramiePoltenbronchiatasthma

Patient cases

  The  age  of  the  patients ranged  from 9 to 57, but
the  average  age  was  a  young  22,7 and  patients 15

years old  or  younger  accounted  for 50%  (Table 1).

The  male-female  ratio  was  almost  equal  at  6:4.
The  age  at which  the illness started  was  15 years
or  younger in 7 cases,  and  the  average  age  was

!6,8 years, ind,icating that niost  patients were

young. In all le cases,  the patients were  most

afflicted in the fall when  ramie  pollen is scattered
in the air. In the  intradermal test using  47

standard  antigens,  8 of the patients were  positive
for house dust, and  each  tested positive for an
average  of 7.2 antigens.  In the intradermal test for
ramie  pollen antigen,  6 of the patients exhibited
strong  reactions,  including the formation of

pseudopods and  itching. The  threshold value  for
the group was  10'4 or less, and  ali cases  were

positive for the P-K reaction,  The  inhalation

provocation threshold value  ranged  from 10-5 to
10-i, and  in one  case  a late asthmatic  response

(LAR) was  observed  when  using  500-fold diluted
antigen,  IgE was  generally high, with  an  average

of 1298 IU/ml.

ev Comparison ofELISA valwes
  The  ELISA  values  were  compared  for the ramie

pollen antigen  intradermal reaction  positive and

*p<O.05

r   T*p<le.os

1.1

t.o

E8
 o,6FGS

 O.5gd

 O,4oO.3

O.2

O.1

r
-]

     Negative Pesitive Positive

        lntradermal test Provocation

 Fig. 3, RelationshipbetweensensitizationbyB.
nivea  and  ELISA  O.D. value.

 The positive bronchial provocation testing group
(AVE ±  2SD, O.46 ± O.68) showed  a  distinctly higher
absorbance  lv<O.05) than  the positive intradermal
testing group  (AVE ± 2SD, O.094 ± O.050). The
latter group  showed  a distinctly higher absorbance

ip<O.Ol) than the negative  intradermal testing

group (AVE ±  2SD, O.061 ±  O.039),

test

negative  test groups and  inhalation provocation

positive test group  (Fig. 3). The  absorption  levels
for the intradermal reaction  positive group  were

significantly  higher than  for the negative  test

group (t=5.04, P<O.Ol) and  it was  confirmed  that
the  intradermal positive test group showed  an

increase in the ramie  specific  IgE antibody  com-

pared to the negative  test group.

 Also, the inhalation provocation positive group
showed  significantly  higher values  than the in-
tradermalreactionpositivegroup(t=,2.64,P<O.05)

and  a  particularly high amount  of  IgE antibody
was  confirmed  for this group among  all the cases

of  ramie  pollen antigen  sensitization.  The  inhala-
tion provocation positive group  also  recorded  a

significantly  higher value  than  the intradermal
reaction  negative  gt'oup (t=2,88, P<O.05).
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 Fig, 4, Inhibition dose-response curve  by three pollen extracts,
 In a  tenfold-diluted series  of B. nivea  inhibition was  noted  with  increase in
concentration.  For R  qfiicinalis and  P. judaica (H 10), however, no  allergenic

cross-reactivity  between B, nivea  R  qfiIcinalis, and  P. judaica (Pj 10) could  be
detected in the absence  of  inhibition.

CV Absorption test "sing  P, ojift'cinalis, R  judaica
(Tli 1 av
 The  ramie  pollen asthma  patients', combined

serum  was  totally absorbed  by the ramie  pollen
antigen  (T.P. 39.4 ptg/ml) dilutien group (Fig. 4).

On  the  other  hand, it was  not  absorbed  by the R

qOi`cinalis (T.P. 280.6 ptg/ml) or  the A  ]-udaica (Pj
10) (T.P. 40 ptg!ml) dilution groups, This  indicates

a lack of allergenic  cross-reactivity  between  ramie

and  R  ofricinatis or R  J'udoica.

DISCUSSION

 Ramie <Boehmeria nivea)  <Fig. 5-a) belongs to the
Urticaceae family and  is rnonecious,  with  the
female flowers on  the upper  part of  the stem  and

the male  flowers on  the lower partS}. Pollen is
dispersed from the  stamen  of  the male  flower in
large amounts  in September. The  pollen were

14-16 ptm in diameter (Fig, 5-b). The  plant grows
naturally  in clusters  on  hillsides. It can  be found
throughout  Japan, with  the exception  of northern

Hokkaido, and  is distributed xN'idely  throughout

China and  Southeast Asia. Asaii) first identified
the  pollen asthma  caused  by this pollen as ramie

pollen asthma,  and  the present study  goes a  step

further by  reporting  on  10 cases,  indicating that

ramie  pollen asthma  is by no  means  rare.

･l

 Fig. 5. Boehmen'anivea,

 a) Rarnie (Boehmeria nivea)  grows  in circular

clusters  on  hillsides. b) The  po11en were  14-16 um
in diameter.

  Since this illness has not  been studied  in other
regions,  it is imperative that a history of cases  be
developed. Common  characteristics  of  the  10

ramie  pollen bronchial asthma  patient cases

(Table 1) included atopic  asthma,  the young  age  of

patients, peak affliction  in the  fall, and  a  high
sensitivity  to house dust and  other  standard

antigens.  Considering the  wide  distribution of  this

plant, it is likely that as  research  progresses,
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ramie  pollen asthma  will  be found to be a rather

universal  po;len asthma.

 In measurernents  of the ramie  specific  igE
antibody  by the ELISA  method,  the ramie  pollen
intradermal reaction  positive group showed  a

signifi ¢ antly  higher value  than  the negative  group

(P<O.Ol), as  did the inhalation provocation posi-
tive test group compared'to  the intradermal reac-
tion positive test group ip<e.05). In most  of the

inhalation provocation  positive test group cases,

the ramie  pollen specific  IgE antibody  was  found
in particularly high amounts,  indicating that a
strong  sensitization  is required  to trigger asthma.

  In the Urticaceae family (Table 2), to which

rarnie  belongs, one  also  finds the Ptzrielaria genus
and  thtica genus which  are  important pollen
antigens  in Europe. A  qfiVcinatis and  R  judaica
are  representative  po11en antigens  in Western and

Southern Europe around  the Mediterranean  and

are  known  to cause  pollinosis and  bronchial

asthma.  In the Barcelona area,  12% of patients
showed  sensitivity  to A  judaica (Pj 10) in a  prick
test, with  27% of these demonstrating bronchial
asthma  symptoms  and  41%  pollinosis9), In this

study,  the ELISA  inhibition test was  used  to test

for allergenic  cross-reactivity  between ramie  and

Table2  Urticaceaefamily

and  Allergenic Cress-Reactivity

Urtica

LmperteaPilea

Mnocnide

Eimostema

Rgllionia

Boehmen'a

Viliebn{nea

Debnageasia

Rxrietan'a

R)uzolaia

Gonostagia

,

*

Ul dioicaa

 thunbergz'ana

U. plat)phylla
U, laetevirens

Cl angt`stijiolin

B. niveaB.

 spicala
B, tricz{spis

B. fouaosana
B, sieboldiana

B, bilobaB.
 kiust'ana

B. pannosa
B. holosen'cea

B, longispiea

B. platanij2)lia
P. qfiicinalis
P, j'wdoica
R  lusitanica
R  maurimnica

R  mierantha

*  causes  allergic reaction

PL officinalis or  R  judoica, but no  cross-reactivity

was  found. However,  this test only  involved the
use  of  serum  from 6 Japanese patients with  ramie

pollen bronchial asthma.  It is necessary  to con-

firm this result  by performing such  tests on  more

Japanese cases,  and  at the  same  time  to conduct

tests using  serum  from Europeans :sensitive  to P,

qfiicinalis or  R  iudaica. Also, in these 6 cases,  it
was  confirmed  that  clearly  different antigen

determination sites  were  the source  of  sensitivity.

  thrietaria has not  been reported  as  a  cause  of

allergy in North Americaie). Of the Rxrietaria

genus, only  I)berielaria mic2zzntha  has been con-
firmed in Japan. It grows  naturally  in small

amounts  in the Kanto and  Chubu areas.  However,
there are  no  reports  of allergic  illnesses caused  by
this plant  in Japan, In North America, 25% of

atopic  patients tested positive in skin  reaction

tests for Urtica dioica but the clinical  picture was

unclearii).  InJapan, U)'tica thunbergi'ana, U. Platy-
piaylta, UL taetevirens, and  U. airgustlplio are

feund, but not  U. dioica, and  there  are  currently

no  cases  of bronchial asthma  reported  in connec-
tion with  these, The  presence of allergenic  cross-

reactivity  between furietaria and  th'tica dioica
has been largely rejectedi2)-i4).  Research on  the

cross  allergenicity of ramie  and  Ub'tica is also

necessary  to confirm  the independent features of
the ramie  pollen within  the Urticaceae family.

  In Nagasaki, many  family homes are 1ocated on
hillsides,and clusters  of ramie  can  be found

growing  throughout the area,  As a  result,  the

pollen dispersion concentration  is very  high and
high sensitivity is likely. In the Nagasaki area,

ramie  has proven to be the most  important plant
among  the Urticaceae family causing  po11inosis
and  bronchial asthma.

  Since ramie  is distributed widely  across  Eastern
and  Southern Asia, it is likely that  future research
will  reveal  ramie  to be the most  important pollen
antigen  of the Urticaceae family in Asia, similar  to
thrietaria in Europe  and  U)'tica in North  America.

 The  author  thanks  Professor Kohei Hara, Dr, Sada-
hiro Asai, for their guidance, and  the mernbers  of  the

Allergy Study Group of the Second IDepartment of

Internal Medicine, Schoo1 of  Medicine, Nagasaki Univer-
sity  for their assistance.
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カ ラ ム シ 花粉喘息及 び ヒ カ ゲ ミ ズ 属 との 交差反応 に つ い て の 研究

長 崎 大 学 医 学 部 第二 内科

　　　三 浦直樹

　カ ラ ム シ （Boehmaeη
’
a 陀 iv6a）は ， イ ラ ク サ 科 の 植物 で あ り，長崎地方 に 広 く分布 し，そ の 花粉 は

， 喘

息誘発抗原 と し て 確立 され て い る ．長崎地方 で は，成人気管支喘息患者 の カ ラ ム シ に 対す る皮内反応陽

性率 は 11．7％ と高率を 示 し た．

　本研究 で は ，吸入誘発試験 に よ り確診し た ，カ ラ ム シ 花粉気管支喘息患者 10例を報告 した ．カ ラ ム シ

特異 IgE 抗体を ELISA を 用 い 測定 した と こ ろ ，
カ ラ ム シ 花粉抗原 吸入 陽性群は皮内反応陽性群 よ り も

有意に 高値を示 した （p く 0．05），ヨ
ー P ッ

パ の 重要な 花粉抗原 で あ る 1％ガ磁 洳 とは 同科異属 で あ り，

P．o）eicinalis花粉抗原 お よ び P ル 吻 加 花粉抗原 と の 共通抗原 性 を ELISA 抑制試験を用 い 検討 した が
，

認 め られず，カ ラ ム シ 花粉 は 新し い 独 立抗原で ある と考えられた．

　カ ラ ム シ は 日本を は じめ と して 東南 ア ジ ア
ー帯に 広 く分布し て い る と こ ろ か ら，今後研究 が 進 め ば，

イ ラ ク サ 科花粉 の 中 で ，ヨ
ー

ロ ッ
パ に お け る R 溺 磁 擁 や 米国 に お け る 〔7rticaの よ う な 重要 な 花粉抗原

に な る と考え られ た ．
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