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RESEARCH LETTER

Anaphylaxis to Malaysian meat loaf

To  the  Editor,

For  ELISA  inhibitions  experiments,  individual  patients’
sera  were  pre-incubated  with  birch  pollen  or  soy  protein
extracts,  rBet  v  1  or  rGly  m  4  at  final  concentrations  of  1,
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proved  the  cross-reactivity  in  this  patient.

Soybean  is  a  clinically  relevant  food  allergen  and  can
We  present  the  case  of  a  65-year-old  woman,  who  presented
herself  at  the  allergy  outpatient  clinic  because  on  her  last
holiday  trip  to  Malaysia  she  had  developed  acute  angio-
oedema  of  the  eyes,  dysphagia  and  dyspnoea  ten  minutes
after  the  intake  of  a  large  breakfast,  which  consisted  of
scrambled  eggs  and  roasted  potatoes,  which  had  been  tol-
erated  before  and  after,  and  —  for  the  first  time  —  meat
loaf.  The  hotel’s  kitchen  revealed  the  ingredients  consist-
ing  in  beef,  potato  flower,  chicken  stock  and  isolated  soy
protein-soya  bean  paste  but  no  peanut.  The  meat  loaf  had
been  broiled  but  not  cooked  through.  The  patient  reported
no  other  allergies  apart  from  intermittent,  vernal  rhinocon-
junctivitis.

Skin  prick  tests  were  performed  with  commercial
extracts  (HAL,  Cologne,  Germany)  of  routine  inhaled  and
nutritive  allergens  on  the  volar  side  of  the  forearm.  Saline
served  as  a  negative,  and  histamine  (10  mg/ml,  ALK-  Abello,
Linz,  Austria)  as  a  positive  control.  A  wheal  ≥3  mm  in  diam-
eter  was  considered  as  positive.

Total  and  specific  IgE  (sIgE)  were  determined  with  the
ImmunoCAP  system  (Phadia  AB,  Uppsala,  Sweden),  accord-
ing  to  the  manufacturer’s  instructions.

For  IgE  ELISAs  Microtiter  plates  (MaxiSorp  Immuno  Plate,
Nalge  Nunc  International,  Roskilde,  Denmark)  were  coated
with  0.5  �g  allergens  (rBet  v  1,  rApi  g  1,  rGly  m  4,  rDau  c  1,
rMal  d  1  and  Bet  v  1  as  a  negative  control)  per  well  overnight
at  4 ◦C.  After  blocking  with  Tris-buffered  saline  (TBS),  0.05%
(v/v)  Tween  20  and  1%  (w/v)  BSA,  1:4  diluted  sera  were
applied  onto  the  coated  plates  and  incubated  overnight
at  4 ◦C.  After  washing,  the  plates  were  incubated  with
a  1:1000  diluted  alkaline  phosphatase-conjugated  mouse
anti-human  IgE  antibody  (BD  Pharmingen,  San  Diego,  CA,
USA)  for  2  h  at  room  temperature.  Colour  development  was
performed  using  0.1%  (w/v)  disodium  p-nitrophenyl  phos-
phate  substrate  (Sigma-Aldrich,  Steinheim,  Germany)  and
the  optical  density  was  measured  at  405  nm  (550  nm  as
reference  wavelength)  after  30  minutes.  Serum  of  a  birch
pollen-allergic  patient  without  soy  allergy  and  sera  of  three
non-allergic  subjects  were  used  as  negative  controls.  OD  val-
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ues  were  considered  positive  if  they  exceeded  the  mean
OD  of  the  negative  controls  by  more  than  three  standard
deviations.
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0,  20  and  100  �g/ml  were  added  to  the  soy  or  birch  pollen
rotein  extract  and  to  the  rBet  v  1  or  rGly  m  4-coated  wells.
gE-binding  was  detected  as  described  above.

The  skin  prick  test  with  commercial  extracts  showed
ositive  results  to  birch  pollen  and  the  cross-reactive  hazel-
ut,  Candida  albicans,  dog,  peanut,  tomato,  celery,  but
emained  negative  to  soy  extract.  The  total  serum  IgE  was
n  normal  range  (92.3  kU/l).  Specific  IgE  against  birch  pollen
9.67  kU/l,  cut  off  0.35  kU/l)  and  cat  dander  (0.85  kU/l)
ere  elevated.

The  patient’s  history  suggested  a  clinically  relevant  birch
ollen  allergy  resulting  in  the  vernal  rhinoconjunctivitis  and
lthough  the  skin  and  IgE  tests  to  soy  remained  negative,  we
uspected  a  cross-reaction  from  the  birch  PR10  protein  Bet
1  to  its  homologue  in  the  soy  bean  Gly  m4  that  could  be
emonstrated  with  a  commercially  available  in  vitro  assay
ith  recombinant  Gly  m4  (1.04  kU/l).

To  further  affirm  the  hypothesis  that  the  reactivity  to
oy  relied  only  on  the  cross-reactivity  with  Bet  v  1  and
ot  a  sensitisation  to  other  soy  components,  we  performed
LISA  binding  essays  with  Bet  v1,  Gly  m4,  Dau  c  1  from
arrot  and  Mal  d  1  from  apple.  Only  the  patient’s  serum
howed  cross-reactivity  with  Gly  m  4,  while  the  serum  of

 birch  pollen  allergic  control  without  soy  allergy  did  not
Fig.  1).

In  ELISA  inhibition  experiments  we  showed  that  soy
ean  extract  (100  �g),  Gly  m  4  (10  �g)  and  Bet  v  1(10  �g)
ould  inhibit  IgE  binding  to  birch  pollen  extract,  and  that
et  v  1  could  also  inhibit  IgE  binding  to  soy  protein
Figs.  2,3).

We  report  a  Bet  v  1  sensitised  patient  with  cross-
eactivity  to  Gly  m  4.  Interestingly,  the  skin  test  with
ommercial  soy  extract  for  skin  prick  testing  and  the
xtract-based  commercial  IgE  test  remained  negative  in  our
atient.  This  observation  parallels  the  finding  of  two  other
tudies,  which  in  birch  pollen  allergy-related  soy  allergy
ediated  by  Gly  m  4,  the  clinical  diagnosis  is  hampered
y  quite  low  levels  of  Gly  m  4  in  commercial  soybean
xtracts.1,2 Only  the  determination  of  sIgE  against  Gly  m  4
is  to  Malaysian  meat  loaf.  Allergol  Immunopathol  (Madr).

nduce  severe  allergic  symptoms.3 So  far,  16  IgE-binding
llergenic  components  from  soybean  have  been  identified.2
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Figure  1  ELISA  binding  essays  with  Be

100
90
80
70
60
50
40
30
20
10
0

In
hi

bi
tio

n 
(%

)

Inhibition of IgE-binding to birch-pollen extract
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Figure  2  Inhibition  of  IgE-binding  to  birch-pollen  extract.

ly  m  1  and  Gly  m  2  are  inhalant  allergens  in  occupa-
ional  soybean  allergy,  Gly  m  3  and  Gly  m  4  are  known  as
irch-  pollen  related  allergens,  and  the  soybean  major
torage  proteins  Gly  m  5  and  Gly  m  6  are  potential  diagnos-
ic  markers  for  severe  allergic  reactions.2 The  prevalence  of
oybean  allergy  in  the  general  population  is  still  unknown.4

ittag  et  al.  in  2007  reported  a  prevalence  of  10%  among
atients  in  Central  Europe  sensitised  to  birch  pollen  caused
y  cross-reactivity  between  Bet  v  1  and  its  homologue  in
Please  cite  this  article  in  press  as:  Moritz  KB,  et  al.  Anaphylax
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oy,  Gly  m  4.  The  allergenicity  of  Gly  m  4  is  very  variable  in
ifferent  soy  products  and  depends  on  the  degree  of  food
rocessing.  Threshold  doses  for  symptoms  were  shown  to
e  highly  variable  (10  mg  to  50  g)  and  did  not  show  any
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Figure  3  Inhibition  of  lgE-binding  to  Soy-extract.
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orrelation with  the  severity  of  induced  symptoms.4 The
ighest  amounts  of  Gly  m  4  were  measured  in  soy  drinks  and
ietary  powders,  whereas  Gly  m  4  was  hardly  detectable  in
ermented  soy  products  like  tofu  or  soy  sauce.  Strong  heat-
ng  destroys  the  antigen-binding  capacity  of  Gly  m  4  totally,
hereas  low  amounts  of  Gly  m  4  could  still  be  found  in  lim-

ted  heated  soy  products1 in  the  same  way  as  must  have
een  the  case  in  the  initial  anaphylactic  reaction  of  our
atient.

Interestingly,  the  commercial  skin  and  extract  based  IgE
as  negative  in  our  patient.  This  finding  parallels  the  find-

ng  of  two  studies,  which  in  birch  pollen-  related  soy  allergy
hrough  gly  m  4,  diagnosis  is  hampered  by  quite  low  levels  of
ly  m  4  in  commercial  soybean  extracts.1,2 Only  the  deter-
ination  of  sIgE  against  Gly  m  4  proved  the  cross-reactivity

n  this  patient.
In  summary,  we  report  the  case  of  a  patient  suffering

rom  vernal,  allergic  rhinoconjunctivitis  to  birch  pollen.  The
naphylaxis  was  caused  by  a  cross-reaction  to  soy  in  the
eat  loaf.  Probably,  the  broiling  of  the  meat  loaf  was  not

ufficient  to  heat-denaturise  the  Gly  m4.  This  case  highlights
hat  the  intake  of  soy-containing  products  can  cause  severe
llergic  reactions  in  birch  pollen  allergic  patients  and  that
he  patients  should  avoid  the  consumption  of  soy  protein.  In
he  case  of  false  negative  skin  prick  test  and  sIgE  against  soy
xtract  the  measurement  of  sIgE  against  Gly  m  4  is  required
o  ascertain  the  diagnosis.

cknowledgement

atharina  Moritz  was  supported  by  an  EU  grant  within  the
th framework  program  GA2LEN  (global  allergy  and  asthma
uropean  network)  FOOD-CT-2004-506378.

eferences
is  to  Malaysian  meat  loaf.  Allergol  Immunopathol  (Madr).

1. Mittag D, Viehts S, Vogel L, Becker WM, Rhis HP, Helbling A,
et al. Soybean allergy in patients allergic to birch pollen: Clinical
investigation and molecular characterization of allergens. J All
Clin Immunol. 2004;113:148—54.

dx.doi.org/10.1016/j.aller.2010.06.010


 IN+Model

K
H
a

D
I
A
b

P
P

ARTICLEALLER-220; No. of Pages 3

RESEARCH  LETTER  

2. Holzhauser T, Wackermann O, Ballmer-Wagner BK,
Bindslev-Jensen C, Scibilia J, Perono-Garoffo L, et al.
Soybean (Glycine max) allergy in Europe: Gly m 5 (ß-conglycin)
and Gly m 6 (glycinin) are potential diagnostic markers for
severe allergic reactions to soy. J All Clin Immunol. 2009;123:
452—8.

3. Kleine-Tebbe J, Wangorsch A, Vogel L, Crowell D, Haustein UF,
Viehts S. Severe oral allergy syndrome and anaphylac-
tic reactions caused by a Bet v 1-related PR-10 pro-
tein in soybean, SAM22. J All Clin Immunol. 2002;110:
797—804.
Please  cite  this  article  in  press  as:  Moritz  KB,  et  al.  Anaphylax
2011.  doi:10.1016/j.aller.2010.06.010

4. Ballmer-Weber BK, Holzhauser T, Scibilia J, Mittag D, Zisa G,
Ortolani C, et al. Clinical characteristics of soybean allergy
in Europe: a double-blind, placebo-controlled food challenge
study. J All Clin Immunol. 2007;119:1489—96.

A
∗

E
(

 PRESS
3

.B.  Moritza,∗,  T.  Koppa,  G.  Stingl a,  M.  Bublinb,

.  Breitenederb, S.  Wöhrla

Medical  University  of  Vienna,  Department  of
ermatology,  Division  of  Immunology,  Allergy  and

nfectious  Diseases  (DIAID)  Waehringer  Guertel  18-20
-1090  Wien,  Austria
Medical  University  of  Vienna,  Department  of
athophysiology,  Center  for  Physiology  and
athophysiology,  Waehringer  Guertel  18-20,
is  to  Malaysian  meat  loaf.  Allergol  Immunopathol  (Madr).

-1090  Wien,  Austria

Corresponding  author.
-mail  address:  katharina.moritz@meduniwien.ac.at
K.B.  Moritz).

dx.doi.org/10.1016/j.aller.2010.06.010
mailto:katharina.moritz@meduniwien.ac.at

	Anaphylaxis to Malaysian meat loaf
	Acknowledgement

	References

