
Cross-Reactivity due to
Tropomyosin: Case Report

Sum mary

In tro duc tion. Tropomyosin is con sid ered to be the ma jor an ti gen of
shrimp and other shell fish, able to pro voke IgE-me di ated hy per sen si tiv -
ity re ac tions. This al ler gen is also known to be cross-re ac tive, as it is ho -
mol o gous be tween mul ti ple spe cies.

Case pre sen ta tion. 27-year-old fe male had mul ti ple anaphylaxis
due to dif fer ent trig gers each time (con sump tion of shrimps, pea nuts
and pastry with white wine) and his tory of child hood asthma. Skin-prick 
and prick-prick test ing showed pos i tive re sults for shrimp, but were neg -
a tive for in hal ant al ler gens and pea nut. Fur ther test ing with ALEX
showed in creased to tal se rum IgE con cen tra tion, as well as sen si ti za tion 
to 19 al ler gens: strong sen si ti za tion to house dust and food mites, fish
and sea food, mod er ate – to cock roaches and slight – to mold and yeast al -
ler gen group. Also, strong sen si ti za tion to cross-re ac tive tropomyosin
was found. Treat ment plan in cludes avoid ing sea food, house dust mites
and cock roaches, us age of al lergy di ary MASK to track symp toms of rhi -
ni tis.

Dis cus sion. Tropomyosin is con sid ered to be an in ver te brate pan-
 al ler gen, due to its highly con served struc ture be tween mul ti ple spe cies.
It is known, that child hood asthma is a risk fac tor for sen si ti za tion to
HDMs and cock roaches, and chil dren with this con di tion have high prev -
a lence of en vi ron men tal al ler gies, spe cif i cally to in door al ler gens. Our
case re port pres ents pa tient’s sen si ti za tion to four tropomyosin homo -
logues be tween mul ti ple spe cies – shrimp, house dust mites, fish par a -
site Anisakis sim plex and cock roach. It is pos si ble that sen si ti za tion to
all 19 al ler gens is due to tropomyosin.

Keywords: tropomyosin, anaphylaxis, shrimps, al ler gens, al ler gen spe -
cific IgE.

INTRODUCTION

The crus ta cean shell fish is one of the
eight ma jor food al ler gens, with a
prev a lence of up to 10.3% in cer tain
ar eas of the world. Tropomyosin (TM)
is con sid ered to be the ma jor an ti gen
of shrimp and other shell fish, which is
able to pro voke IgE-me di ated hy per -
sen si tiv ity re ac tions [1]. It is known,
that TM from cock roaches and house
dust mites (HDMs) is highly sim i lar to
shell fish TM and cross-re ac tiv ity be -
tween them was dis played by pre vi ous 
stud ies. How ever, it is not known
which of these al ler gens – shell fish or
HDMs and cock roaches, can sen si tize

al lergy pa tients upon pri mary ex po -
sure [2]. Our case re port pres ents a
clin i cal sit u a tion of sen si ti za tion to
TM homo logues across food and re spi -
ra tory al ler gens and brings ad di tional
in sight to pathogenesis of si mul ta -
neous mul ti ple al ler gies.

CASE PRESENTATION

Over all healthy 27-year-old Lith u a -
nian fe male was ad mit ted to al ler gist
con sul ta tion for re cur rent anaphyl -
actic shock caused by con sump tion of
shrimps and pea nuts, fre quent sneez -
ing and stuffy nose. In early child -
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hood, pa tient had nu mer ous pneu mo -
nia and was di ag nosed with muco -
viscidosis few years later. Later this
di ag no sis was re voked (for the last
10-years dyspnea is ab sent, bron chi tis 
only oc curs af ter acute vi ral re spi ra -
tory in fec tions). In later child hood, pa -
tient was re ferred to an al ler gist con -
sul ta tion, due to swell ing in duced by
fleas, mos qui tos and other in sects. At
that time, blood se rum IgE test was
per formed and its re sults showed to tal 
se rum IgE be ing in creased seven fold,
yet no ad di tional tests fol lowed this
find ing. As an adult (26-year- old), pa -
tient had her first anaphylactic shock,
dur ing which she felt acute stom ach
cramps only a few min utes af ter con -
sump tion of pea nuts. One year later,
she had acute stom ach cramps 30 min -
utes af ter con sump tion of eight
shrimps (reg u lar for pa tient’s diet, but 
in smaller quan tity) ac com pa nied by
face- neck urticarial rash and weak -
ness. First aid was per formed (shots of 
adren a lin, clemastin and 12 mg dexa -
meth a sone) and symp toms faded
away few hours later. Fol low ing
month, sim i lar symp toms oc curred af -
ter con sum ing pastry with a glass of
white wine. In ad di tion, pa tient re -
ported na sal ob struc tion and
rhinorrhoea dur ing pol len sea son.
Fam ily his tory does not pres ent oc cur -
rence of any al ler gies.

Al lergy test ing was per formed two
months af ter anaphylaxis. Lab o ra tory 
test ing showed that se rum tryptase
and diamine oxidase re sults were nor -
mal. Fur ther more, skin prick test ing
with stan dard panel of in hal ant al ler -
gens and prick-prick test ing with sus -
pected food was per formed. Re sults
for in hal ant al ler gens were neg a tive
(eval u ated as 0 (0 – neg a tive, 4+ –
strongly pos i tive)), for shrimps – pos i -
tive (eval u ated as 3+), for pea nuts –
neg a tive (eval u ated as 0). Ad di tion -
ally, al lergy test ALEX was per -
formed, to de ter mine val ues of to tal

IgE (IgE) and spe cific IgE (spIgE) for
282 al ler gens and com po nents. Test’s
re sults showed sen si ti za tion to four
al ler gen groups and to one cross-re ac -
tive al ler gen (Ta ble). To tal se rum IgE
was in creased by al most twenty
times.

Fur ther in ves ti ga tion of sen si ti za -
tion to spe cific al ler gens showed
19 pos i tive sIgE – an ti gen re ac tions.
First pos i tive (strong) re ac tion was to
mite al ler gens, which in clude house
dust mites and food mites: D. farinae
(Der f)  – 3.54 kUA /L (2 class),
D. pteronyssinus (Der p) – 1.01 kUA/L
(2 class) and its al ler gen com po nent
tropomyosin (Der p 10) – 3.76 kUA/L
(2 class), Acarus siro (Aca s) –
1.23 kUA/L (2 class) and Blomia
tropicalis (Blo t) – 6.48 kUA/L (3 class).
Sec ondly, pos i tive (slight) re ac tion
was to mold and yeast al ler gens,
which showed rel a tively low sen si ti za -
tion to Aspergillus fumigatus un -
known al ler gen com po nent (Asp f 4) –
0.56 kUA/L (1 class). Thirdly, fish and
sea food al ler gens group showed
(strong) sen si ti za tion to Anisakis sim -
plex (par a sitic Her ring worm) al ler gen 
com po nent tropomyosin (Ani s 3) –
9.11 kUA/L (3 class), crab (Chi spp.) –
2.06 kUA/L (2 class), lob ster (Hom g) –
2.88 kUA/L (2 class), squid (lol spp.) –
1.37 kUA/L (2 class), Mytilus edulis
(Myt e) – 3.69 kUA/L (2 class), oys ters
(Ost e) – 2.61 kUA/L (2 class), Penaeus
monodon  al  ler gen com po nent
tropomyosin (Pen m 1) – 4.22 kUA/L
(2 class) , moluscs (Rud spp.) –
2.24 kUA/L (2 class). Lastly, cock roach
al ler gen group showed (me dium) sen -
si ti za tion to Periplaneta Americana
al ler gen com po nent tropomyosin
(Per a 7) – 4.06 kUA/L (2 class).

Treat ment plan for the pa tient in -
cludes diet with out shrimp, other
shell fish, and sea food in gen eral, en vi -
ron men tal con trol to avoid house dust
mites and cock roaches. Adren a lin
auto- in jec tor and an ti his ta mines were 

pre scribed for anaphylaxis treat ment.
Pa tient has been trained to fill out
“MASK-air” al lergy di ary App for al -
ler gic rhi ni tis symp toms eval u a tion.
Spe cific immunotherapy treat ment for 
house dust mites will be dis cussed af -
ter al ler gic rhi ni tis and al lergy symp -
toms eval u a tion by MASK after six
months’ period.

DISCUSSION

Tropomyosin is a 38–41 kDa pro tein,
which is re spon si ble for mus cle con -
trac tion reg u la tion. It is con sid ered to
be an in ver te brate pan-al ler gen, due
to its highly con served struc ture be -
tween mul ti ple spe cies, whereas ver -
te brate TM is non-al ler genic [3, 4].
Pro tein homo logues in shrimps,
prawns, lob sters and crabs have the
amino acid se quence iden tity of
91–100%, whereas HDMs TM have
78.5–81.7% and cock roach has 82.4%
se quence iden tity to shrimp’s TM.
Fur ther more, shrimp TM (Pen m 1)
has eight IgE-bind ing epitopes and
mul ti ple se quence align ment stud ies
of those epitopes shown that crab
(Por p 1) and lob ster (Hom p 1) TM
have al most iden ti cal se quences at all
the eight Pen m 1 epitopes.
Contrastingly, HDMs (Der p 10 and
Blo t 10) TM had over all >80% epitope
se quence iden tity, with the ex cep tion
of the first epitope, for which se quence
iden tity is 58%. This con cludes why
TM cross-re ac tiv ity is stron ger within
shell fish al ler gens com pared with
cross-re ac tiv ity interspecies, which
may have late on set clin i cal symp toms 
or never oc cur at all [2].

It is known, that child hood asthma 
is a risk fac tor for sen si ti za tion to
HDMs and cock roaches. Chil dren with 
this con di tion have a high prev a lence
of en vi ron men tal al ler gies, spe cif i cally 
to in door al ler gens. In ter est ingly, lev -
els of ex po sure to HDMs and cock -
roaches are pro por tional to pos si bil ity
of sen si ti za tion to these al ler gens,
thus re duc ing HDMs at chil dren
house may be ef fec tive pro tec tive
measure against allergy development
[5].

Our case re port pres ents pa tient’s
sen si ti za tion to four TM homo logues
be tween mul ti ple spe cies – shrimp,
HDMs, fish par a site Anisakis sim plex
and cock roach. It is im por tant to note
that these four an ti gen – sIgE re ac -
tions out of over all 19 pos i tive, had the 
high est val ues. Ac cord ing to lab o ra -
tory test ing, our pa tient is sen si tized
to other al ler gens, which are known to
con tain highly con ser va tive TM pro -
tein, thus, con firm ing the pos si bil ity of 

LABORATORINË MEDICINA � 2019, t. 21, Nr. 4(84) 179

Cross-Reactivity due to Tropomyosin: Case Report

Ta ble. Sum mary of pos i tive al lergy test (ALEX) lab o ra tory find ings

Al ler gens group Sen si ti za tion class ac cord ing to IgE val ues

House dust and food mites (kU/L) 6.48 (3 class)

Mold and yeast (kU/L) 0.56 (1 class)

Fish and sea food (kU/L) 9.11 (3 class)

Cock roaches (kU/L) 4.06 (2 class)

Cross-re ac tive al ler gens

Tropomyosin (3 class)

To tal IgE (kU/L) 1920

Class of IgE con cen tra tions: 1 class – sIgE con cen tra tion is 0.3–1 kUA/L – low quan tity
found; 2 class – sIgE con cen tra tion is 1–5 kUA/L – av er age quan tity found; 3 class – sIgE
con cen tra tion is 5–15 kUA/L – high quan tity found.



TM be ing re spon si ble for pa tient’s si -
mul ta neous mul ti ple al ler gies. To ver -
ify this hy poth e sis ad di tional test ing
with al ler gen com po nent TM should
be done for all  allergens with
established sensitization.

It is im por tant to em pha size, that
in our re ported case, pa tient had re -
cur rent re spi ra tory com plaints in
child hood, which could have caused
sen si ti za tion to HDMs and/or cock -
roach TM an ti gens. In creased to tal se -
rum IgE in early pa tient child hood
would sup port this hy poth e sis. Fur -
ther more, al ler gic re ac tion to shrimps
be gan only in adult hood, with shrimps 
pre vi ously be ing a part of pa tient’s
reg u lar diet in lower quan ti ties with -
out any com plaints. This sen si ti za tion
to shrimp TM may have de vel oped as a 
con se quence of pri mary sen si ti za tion
to HDMs or cock roach TM, which
would ex plain anaphylactic shock
caused by pre vi ously reg u lar shrimp
con sump tion, only in pa tient adult -
hood and not ear lier. u
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Santrauka

TROPOMIOZINO LEMIAMAS
KRYÞMINIS REAKTYVUMAS:
KLINIKINIS ATVEJIS

Evelina Dilytë, Loreta Bagdonaitë,
Violeta Kvedarienë

Áva das. Tro po mio zi nas yra vie nas ið pa -
grin di niø kre ve èiø ir ki tø vë þia gy viø an -
ti ge nø, ga lin èiø ið pro vo kuo ti IgE su ke lia -
mas pa di dë ju sio jaut ru mo re ak ci jas. Ðis
aler ge nas taip pat yra þi no mas kaip kryþ -
mið kai re ak ty vus, nes jis yra ho mo lo gið -
kas ke lioms rû ðims.

Kli ni ki nis at ve jis. Dvi de ðimt sep ty -
ne riø me tø mo te ris pa ty rë sun kià ana fi -
lak si jà dël skir tin gø aler ge nø po vei kio
(kre ve èiø, þe mës rie ðu tø, py ra go ir bal to -
jo vy no). Be to, ji vai kys të je yra sir gu si
ast ma. At lie kant odos dû rio ir dû rio-dû -
rio më gi nius, re zul ta tai bu vo tei gia mi
kre ve tëms, o ákve pia mie siems aler ge -
nams ir þe mës rie ðu tams – ne igia mi. La -
bo ra to ri niai ty ri mai (ALEX, na no tech no -
lo gi jos) pa ro dë pa di dë ju sià ben drà IgE
kon cen tra ci jà krau jo se ru me, taip pat ási -
jaut ri ni mà 19 aler ge nø: stip rø ási jaut ri -

ni mà na mø dul këms ir mais to er këms,
þu vims ir jû rø gë ry bëms, vi du ti ná – ta ra -
ko nams ir sil pnà – pe lë siø ir mie liø aler -
ge nø gru pei. Taip pat nu sta ty tas di de lis
jaut ru mas kryþ mið kai re ak ty viam tro po -
mio zi nui. Re ko men duo tas gy dy mo pla -
nas: veng ti jû rø gë ry biø, na mø dul kiø er -
kiø ir ta ra ko nø, pa skir tas simp to mi nis
ri ni to gy dy mas.

Dis ku si ja. Tro po mio zi nas yra di dy -
sis sta bi lus ir karð èiui at spa rus vë þia gy -
viø aler ge nas. Vo ra gy viai yra pa na ðûs á
vë þia gy vius, to dël ga li mos kryþ mi nës re -
ak ci jos su na mø dul kiø er kë mis. Yra þi -
no ma, kad ast ma vai kys të je yra ási jaut ri -
ni mo na mø dul kiø er këms ir ta ra ko nams 
ri zi kos veiks nys, o vai kai, ser gan tys ðia
li ga, yra ypaè ási jaut ri næ pa tal pø aler ge -
nams. Ðiuo ap ra ðo muo ju at ve ju nu sta ty -
tas pa cien tës ási jaut ri ni mas ke tu riems
tro po mio zi no ho mo lo gams tarp ke liø rû -
ðiø aler ge nø – kre ve èiø, na mø dul kiø er -
kiø, þu vy se pa ra zi tuo jan èiø kir më liø
Ani sa kis sim plex ir ta ra ko nø. Gal bût ir
ki tiems ið nu sta ty tø 19 aler ge nø ási jaut -
ri ni mà su ke lia kryþ mið kai re a guo jan tis
tro po mio zi nas.

Reikð mi niai þo dþiai: tro po mio zi nas,
ana fi lak si ja, kre ve tës, aler ge nai, aler ge -
nui spe ci fi niai IgE.
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