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serunt.f,om e poîienr v'h, had.e.rperienced.severul epi'.tle.s,J onaphvlu-ris af'ter
e-ating.shrimp v'as u.sed to ntonitor the isttlation oJ u'nujor uttrrgrriVrm shr:inrp,
which u'u.; tlten rested u,i.th.seruJnnt r0 other shi'intp-ràarrire piitieits.'fhe dllergetrt
ru.us isoluted.front aJres'h e^tru(t of'hrtiled shrimp h1,gel fltraiion antlfrom rav,
.rhrimp hy gel liltrutíon and agr,r.uìe cler.ynph,tri,si,t.' ,iíhe'purir1, 

of the íllergen w,as
e|;tubli,shed b.r, 7'rutsru intrnunoelecÍrophorisis against ,obhil ond' guineu pig utlrisero,.
i!.9!.y.1 onl.v o single peak in euth cqse. T'he natit,e ailergen w,a.s e.xt'rutieà in sephade.x
G-2()0 but 'shox'ed a.single hand ut -18000(l in SDS-PAGE n,ifh or x,ithout retlut'tisn.
I'he.isoelectrrt point v'tts ahout 1.5. 'l'he 

allergen <'ontainetl ubout 4%, curhoJtytlrute
ar.r:l onlv 7 T.tr and a Phe ouÍ ()f -lll dmino acid re.siclue.s. Llsing the RAST t+,ilh I I
itllt'r,qic .scra. lht, oller8en qdte' (r cttrreldti,tn t.osffil.isnt of t).V,g'i,ith *,futle t.ooked
shyir.ttp e.\trd( r turd ,f o.6h xirh ruv .shrinry e.\rra(r. T'he'allergen nrus u porent
irthihttor oJ R.4 ST trt  hrrh trt t tket l  und ruu,.shrimp. A second,'v,eaker oi lergen,tf
) l(tt)od chutrt si:e xut rsolutetl ,f ront ruw .shrintp in highl.y purifietlfornt.

IN  n f t - f  x f  ì ' t . {RS nranv  in resr isa tors  have begun
1t  app! ) ,  n r r - rdern  lahoraror )  techn iq tÉs  t t r  the  s tud l Ì  o l
food a l le rg ies . '  "  In  add i r ion  to  thè  t je f in i t i ve  n re thoc l
o f  d iagno-s is .  repeated  cha i lense.u  i th  d i ,sgu isec i  a l le rgen
af te r  a  per i t rd  t r f '  e l in r ina t i t rn .  *  h reh  r :  t i ìne  consunr rng
and dangerous .  pan icu la r l r  i f  the  reac t ion  is  l i fó
th rea ten ing .  _  the  ruJ i t 'a i le rg r ,> . ' rhent  te . t . '  { . ' ;  r , . ' , , . r5  p r ick
skin test;.8 r r .r{ and hrstamine release from leukocvte.sr,",r ,
have been invesrisared. Al l  of rhese tests haíe both
advantages and disadrantages. One of the most serious
prob lems w i th  a l l  o f  these rechn iques  is  rha t  they  measure
the  

.p_resence_of  an  IgE anr ihody  an t l  no t  i í s  c l in ica l
s rgn l l l cance.  l ' o r  example .  many ind iv idua ls  a re  RAST
and.skin te.st posit ive to cereal grains but ingest them
routinely with no adverse effecrsl,r2 Some of these indi_
viduals are sensit ive to cereals by inhalat ion but this
hypothesis has nor been verified fór most patients wilh
IgE against cereals.t' Some reactions to fàocls rnvolve
severe respiratory distress, vascular collapse and can lead
to death.r, jr"r '6 'r4're In these cases the use of in vivo tests is

l j . r i  
"  

U,,f f i""" ,s Arsrìcj tre profesror. l )eparrnrent of.prrholoAy rnd t.abo-
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f l n i ve rs r t y  Sch r r t l  r r l  Mec l j c rnc ,  ( i r eenv i l l c .  No r rh  1  . , r i , 11 , , , , .

v o l  r M t  4 ? . . i l  r t  Y .  l q s l

contraindicated. When used with highly puri f ied relevant
al lergens, the RAST test was shown to be both hiehlv
specif ic and highly sensit ive. 'r

. Purified allergens from a lèw very common foods, e.g.,
lactoglobul in, lactalbunrin and casein f iom cow's milk
and ovalbumin and ovomucoid f iom hen's eggs have
been avai lable for many years. '  In recent yeari several
investigators have isolaieé al lergens from éeveral other
foods. The best known and most highly purified an<J
characterized is al lergen M f iom cod as descìibed by Aas
and his cr-r-workers.''Í "r Some work has been performed
wi th  . ,cerea l  g ra ins . "  soybean. rn  peanut r *  und aaru*a
seed. " '  With the exception of cod al l  of the al lersens are
enriched fractions and the activity appears to bé some-
what heterogeneous.

Crustaceans are tradit ional ly considered to be highly
al lergenic foods.2'a'ra Since we-had several patients whó
had experienced severe anaphylactic reactions upon eat-
ing shrimp and also several who had uficarial reactions
to contact with shrimp, we decided to attempt to isolate
al lergens from shrimp. In the United States shrimp are
almost always cooked before consumption, so we were
most interested in any allergens that were stable to
cooking. llowever, the less stable allergens could also be
important in the contact urt icaria and traces mieht st i l l
remain alìer cooking.2')
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Putient.s und Sera__Serum was col lected frt tnt l0 in_

l : : :ulLl: , : ,1:. : i ry, ' .nuetl  reacrions-u,-,n, irnp .u., irrnìe rne)/ lngested i t ;  several also reacted to contact. Thétypes  o f  reac t ions  are  g iven lo r  each pa t ien t  in  Tab le  I .A l l  o f  the  ser Í ì  were  RnST pos i t i v "  à , rJ  i t ,o* .  par ren ts
testcd were skin test posit ive. Sera were stored l .rozcn
runt i l  used.  Serunt  l ìo rn  pa t ien(  l l49  was r rsed to  f r r l low
pur i l i ca t ion  schenres .  Th . ìs  pa t ìen t  ha t t  h is  las t  ep isode o l .
anaphy lax is  seated  bes ide  a  phys ic ian  in  a  res taurant .

Shrimp l lr tracrs - Fresh shrinrp were purchased lo_cal ly. Extracts were nratle using a'blen<Jer'wrth l0 t imes
rhe weighr of 'borate bul-t ìret l  ,Jr in.,  f i i i l l .  The exrracts
were  cent r i fueed and l i l te red  rh ro t igh  an  0 .45  n t i c ro r r
menrbmne f i l ter unti l  . t"ar. l rxtroc. i . ' ior.  i r .pur.d l ionr
raw shrimp hodies. shel ls and c:o<lked si,r inrp hodies.
S.hnnrp  werc  cooked by  bo i l ing  fb r  f i ve  n r inu te ,  ln  tnesheii .  Af ier crro{ipg thè shel ls 'w"r. ,",r , .r*d and then( )o lcs  e \ t r i l c {ed  ln  the  b lender .  An a lmt ts t  i t len t ica l

: : : : i .1 , . . :u l Í  
he  prepared hv  hear ing  rhc  raw hot ty

e x t r u c t  l n  b ( r r l t n g  w t r t c r  f o r  l 0  l - <  n r i n u ù s  u n t l  c e n t r i f i r g _
lng .

R.4,S' l  T-hc radioal lergosorhent test \4,as pcrformecl
as prevl(rusl-v elcstr ihed by our- laborit turv.,r Ai l  reagentswcre. preparerl  as dcscribed fbr , .n.. ,ui ancl the ianre
qua l i t y  c ( )n t r ( r l  c r i te r ia  r r ,e re  used.  RAS. I -  inhrb i t ion  ex_perinrents were perfìrrnied as we have Jescribei j  re_cen t  l v .  " -

(ìcl  l ' i l t rut i t tn - ( : iet f i l t rat ion was perfìrrnret l  on I.6 X

ll":.1 .::l::f,of sephactex (;-75 :r'nct c;_2ìiu as previ_( )us ty  descr rhed, ,  cxcept  tha t  the  e luant  was  bora te
bufferet l  sal ine pH g.0. Columns *.r.  .ol ibrotecl withKn( )wn pro te tn  s tandards .

A.t1in9 Acid .4nal-t ,sis_.fhe arnino acicl analysrs of thepurif ied.al lergens was carr jed out on a g".tnrin anir lyzer
rusrng nin}ydrin_ detec:t ion with aut(.)nÌaf ic integrai ion
and ca lcu la t ion .2 .  Resu l ts  g iven  are  t t re  ave .age o f . th ree
hydrolyses antl  analyses.

- Protein anJ ( 'r trhi,hvt!rute /s,tay.t.  _.fotal pr()tenì was

l : ' . : : l : ^ : : l l y  
rhe  I .owry  n ìe rhr r r t . - :  n ' .n1 , . ' , ì r  p r r r i l ìe< l

nr()retn\ were corrected to the bovine seium i i lbunrin
standard b-y using (he rat io ol ' tyrosine ,.r i . tu..s obtained
r ron l  anun( )  acr t l  ana lys is .  Carbohydra te  was de ternr ined
a.\ nexose uslng the 0rcincl l  reactionr, i  with a glucose
Standard .

Pol.'1ta(rylqnli,ls Gel Electrophoresis_p AGE of. unde_natured  pnr le ins  was per fo rmed us ing  thc  g" i  tu r rnu t , ,_
t l()n () l  Lrcgler und Hengartner-t f ìrr  large p"rt, terns. The

: : ,1 : : l_ : i Ì : - ranged 
ro  0  l8 r (M r r i s  and 0 . l8xM s tye ine .l ' ro re lns  were  s ta ined w i th  Coomass ie  b lue  C_25ó.  So_

l; :11.,1:'j::^,.' " j 
rl l. rl A g E *a. p.,r.,,ni.a oì,,o n, pr.,rnar  were  neated  rn  a  bo i l ing  water  ba th  w i th  SDS wi th

and without dithiothreitol "at lded 
tu , .Ju.. t l isulf icle

hor rds . .  f l cc t r^oph( ) res is  was in  j .51 .  ge ls  us ing  a  bu f fe rcons ts f  rng  o f '24 .8g  Tr is .  I  l .7nr l  g l r rc ia i  ace t ic  a i . i t l  and  lg
of 'SDS per l i ter. ( ìels were 

1n'a1tf processecl usrng the
rns t ruc t ions  pr t tv ided hy  t l io -Rad [ -abora tor ies  w l th  the i r

Piî-P.ho.r:  gels._ A series off ive standard prorerns werernc lu t le t l  in  each run .
I.soelectri<: I:ocu.sirtg_pr<rteins were fircused on Arn_

pholine PAG plates, purchased l iom LKB Instruments.
according lo the manufacturer.s instrucl ions. The plì
gradient was measured wirh a f lat surface eiectrocte with
the-p la te  on  the  coo l ing  sur face .  p ro te ins  were  s ta lned
with Coonrassie Blue RI2_S0 antl  Croc,ein . .o.f . t .

Cros.ged I mntunoelec trop h.ore.rr,r_-_(.lEp was perfbrmed
as described by Weeke.28'The patterns were .starne<i with
Loomassie Blue G-250. Antiséra were producecl in rab_
!1î 9y immunizarion with whole ,hr;; ;  Ji tru.t  

"rnut-sif ied in I ' reund's comptete_adluvant a. i*.  pr.u,ourty
described. ' t"  Antisera to'puri l ìecl antigeis we-re producecl
in  bo th  rabb i ts  and gu inea p igs  by  in rmunrza t ron  inl- reunrl 's conrplete ad.1'uvanr. ih' .  ,un,. h;; ; . i ; ,  wns rrsetl
I()r agitr()\e electronhprests.

.Diul. , t 's i .s 
-Extracits were t. l ialyz.erl  usrrrg Specrrapor Itubing and c:oncentratet l  usirrg Anric,,rrrol i i l4-t t t  nl .nl_

branes .  T 'he  d ia lys is  cu t -o t l ' * r io  s00t i  . i r ì r . , , , ,

Results

Ex t rac ts  o f  raw shr imp bod ies ,  raw shr imp she l l s  and
cooked shrimp bodres were prepared and analyzetl  byc ' rossed imnrunoe lec t rophores ìs  t t . t fp l .  A l le rgenre  ac t rv_It-y was nreasrtred hy thc rat l ioal lergosrirhenr tr.st(RAS' [ ) .  Ihc  RAS' I '  rèsu l ts  f ì , r  bo th  c t i rke t l  an t l  raw

:l] : , , j ] rq "-, i , ,urs 
i l re^ presenred in T.ahle I along wrrh a

snor t  descnpt ic rn  o f  lhe  pa t ien t ' s  reac t ions .  A l f  I I  serawere  RA,ST pos i t i ve  to 'bo(h  raw and cos l i i4  shr in rp
ex t rac ts .  Resu l ts  w i th  she l t  were  s imi la r  to  raw exr rac t .CIL ,P o f  the  th ree  ex t rac ts  a re  shown in  F ieure  t .  Theraw and shel l  extracts each contain a large'number crfd. ist inguishable antigens, nrany of whieh "appear 

ro besirni lar. On the othe*r hantl  thÉ eooketl  e^trtol, t  , f lu*, u

i t r . :1 . ì l : ]n l " l Ia t te rn  
u  i rh  o r r t l  a  lew mr j l r r  c . -n ,p , , , , .n , *

/ \  s ln ì l la r  l )a t (e rn  was pr t rducet l  hv  the  \upcrn i i tan t  ( r l
raw ex t rac t  a f ie r  i t  was  heated  in  a  ho i l ing  u ,a fe r  ha thf i r r  I0  n r inu tes .

_, 
The fìq1t separatir)n ncrhod used to arrenìpt to puri fysh 'n rp  a l le rgens  was ge l  l l l t ra t ron .  p rc , l i l es  , i t :  b . , th  ra*

Table l .  Patienls Al lergic to Shrimp and RAST Results toShrimp and Shrimp Allerg-;ns.

M A . I O R  f I E A T  S ' T A B I - E

Materials and l l lethods

A l - t " f 1 R ( ì t i N  O F  S I t R t M p  I I O F F M A N  E t .  A I _

1 4 1  5  E c z e m a  | a r e
2 0 5 3  A n g i o e d e m a
2 3 2 0  R a s h
I  1 4 9  A n a p h y t a x i s

2 . 5  9 . 4
l . 3  9 . 4
2 6  7 . 5

1  4 . O  2 9 . 0

\  \ ' .  \ l  S  ( ) t j  A t  I  t R ( ì \
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c r t o k e d  . h r r m l  J l . t  . ,  r : : : r  \ \ . j -  |  { ,  !  q 5  c n r .  e l u t i o n  w . r s  w i t h  t r o r a l e
b u l l c r e t l s a l r n c . I I i .

and cor rked e \ t rac ts  a re  shown in  F igure  2 .  The raw
cxt rac t  gave th ree  mejor  i rnd  t$ ,o  minór  peaks  and the
cooked ex t rac t  separa ted  in l r r  two n ìa io r  and ( )ne  mlnor
peak .  The G-7-5  f rac t ions  f rom euch e i t rac f  were  concen_
t ra ted  and tes ted  by  CIEp.  Some o f ' these resu l ts  a re

:ho.*n in Figure 3. The fract ions making up peak I from
both the raw and shel l  extract show a iarÀe nunrber of
conìponents. The second peak, however, cònsists alnost

T,i t . ]y_:I 
a single arìr igen, which we namecl antigen L

The CIEP_ana lys is  o [  the  two peaks  o f  the  G_75"sepa_
ration of the cooked extract are shown in Figure 4. In
th, is case rhe l i rs.t  peak appears to be a singl!  antigen.
which we named antigen t l .  and the seconj peak ò.rn-
ta ins  a t  leas t  one add i t iona l  anr igen.  Fur ther  u i t "n rp ts  t . . ,
isolate other antigens from the i trr imp by DEAE chro-
matography, reducrion and alkylat ion ancl acir l  preeipi_
tat ion were not successful.  Antigens I and I weie prir i_
f ied to inrnrunochemical homoleneity by repeateú gcl
l ì l t  ra t  ion.

v ( ) t  I  r t " t t :  4 7  f t  I  Y  t , ) 3  |

.  An t rgens  I  and I I  were  assaycd l ì r r  a l le rgen ae t iv i t )  b , \ ,
direct RAST. 

' Ihe 
results are shown in l 'ahle I .  Ai l  ,r t '

the  l l  sera  reac ted  s t rong ly  w i th  an t igen l l  i rn r l  scven o f
the eleven rcacted with antisen l .  The data in l 'able I
were  ana lyzed fo r  cor re la t ioJ  be twcen the  i r r r t igens  an t l
ex t rac ts :  the  resu l ts  a re  g iven rn  Tab le  I I .  The h ighcs t
correlat ion ccìef l ìcient wa.s l 'ounrJ between cookecl sh*rimp
ext rac t  and an t igen I I .  The lowest  cor re la t ion  was he-
f  ween raw shr i rnp  and an t igen I .  on ly  s l igh t ly  less  thar r
tha t  be tween the  two an t igens .  

' Ihe  
cooked s l r r i rnp  c i , -

t rac t  : r l so  sh t )wet l  a  h rw cor re l i l t i on  w i f  h  r t ì r tAen l .  thc
re la t ionsh ip  o l 'a l le rgen ie  ae  t tv i t y  was  fu r ther  i r i ves t iga tec l
by  inh ib i t ion  o f  RAST as  is  shown in  l ; igure  5 .  tnh i6 i r ion
c l l 'RAST to  raw shr imp ex t rac t  hy  an t igen I I  theat  s t i rb le
al lergen) was performed with fbur individual sera. The
RAST was complerely inhibited hy antigen II  with sera
822 and 2053 and signif icant inhibit ion was seen ftrr sera
I149 and 234.  In  a  s imi la r  exper iment  w i th  anr ieen I I
inhibit ing binding to cooked súrímp extracr g27;, i ; I1i t , i -
t icrn was found wilh serum l 149.861i, with 2051 but only
167 i ,  w i th  234,  much less  than was seen f< r r  inh ih i t ion  o l
raw shrimp binding with that serunì. Both direct and
inh ib i t ion  RAST show s t rong a l le rgen ac t iv i t y  f i r r  an t i -
gen I l .  the  heat  s tah le  a l le rgen.

Before the RAS'I studies were undertaken the purity
and homogeneity of the two antigen preparations wa.s
assessed by  immuniz ing  severa l  rabb i ts  and gu inea p igs
with each preparation and using these sera in CllE.p tt t
veri fy that only one arc was found. The two purif-red
antlgens were then subjected to a variety of physico-
chemical analyses. The results are sunrntai iz_ed in Table
ttt ,  , lm!1o acid analyses of both anrigens are given in
Tab le  IV .  Ant igen I  appears  to  be  a  d imer -o f  two
polypeptide chains of molecular weight 21000 with an
isoelectr ic point of 4.75--5.0. The amino acid composit ion
is  unremarkab le .  Ant igen I  cha ins  are  apparen i l y  non-
covalently associated in the native molecule, since thev
separa te  in  PAGE and SDS-PACìE w i thour  reduc t ion .
Ant igen I I ,  the  heat  s tab le  an t igen.  has  a  na t ive  nrc l lec -
ular weight ofover 200.0fX), possibly due to heat agere-
gation. This antigen is di l f icult  to isolare l iont unheated
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-  F igure 4 C' r r rssed immunoelect rophoresis  of  Cì-75 gel  f ì l t ra t ion l ract igns ef  cr rgket l
shr imp exrracrs.  T 'he le f r  p la tc  is  peak I  a l ìer  reehr .nrat r igraph_y and the r ight  p lare is  peak
I t .

"  
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3 r* r ,

i Cooked-raw
C o o k e d - A n t i g e n  I
Cooked-Ant igen l l
R a w - A n t i g e n  I
Faw-Ant igen l l
A n t i g e n  l - A n t i g e n  l l

Table l l .  Corre lat ion of  RAST wi th Shr imp Al lergens
and Whole Shr imp Extracts  for  1O Al lerg ic  pal ient
Sera.

p a i r  C o r r e l a l r o n
Loel f ic ient  r  ùroPe

sera from mult iple individuals of two species (rabbit and
guinea pig), PAGE. SDS-PAGE, gel Ír l i rar ion, isoelectr ic
point, carbohydrate analysis and amino acid analysis. ln
addit ion, antigen II  was a strong al lergen for humans
cl inical ly al lergic to shrimp, while antigen I was a weak
allergen. Antigen I l  was reactive with sera from al l  I  I
shrimp al lergic patients studied and was a potent inhib-
i tor of '  RAST to cooked and raw shrimp. RAST to
antigen l I  gave a correlat ion of 0.9t1 with RAST to
cooked shrimp. Antigen l I  was relat ively stable to cook-
ing or heating in boi l ing water: this property was used to
isolate i t .  Both al lergens were found in raw shrimp body
and shel l  extracts. There was only a trace of antigen I
detectable in cooked shrimp extract. Antigen l l  appears
to be a major al lergen of shrimp; i ts heat stabi l i tyìndi-
cates that i t  may be the major c, l inical ly relevant al lergen
of shrimp.

f)iscussion
'f  

he isolat ion, pu r i f icat ion and part ial  characteriz_ation

o 7 6
o . 5 2
0 9 8
o . 4 4
0 . 6 6
0 . 4 8

0 . 6 4
1  . O 4
o . 6 3
1 . 0 6
0 . 5 1
0 . 1  5

shrimp extract. The molecular weight agreed quite well
by the various methods giving a chàin si ie ot 3g000 with
47o carbohydrate. Again the chains are non-covalently
associated, since reduction wit l .r  dithiothreitol ckres nc)t
further decrease chain size. The isoelectr ic point is 5.4_
-5.tì  and the amino acid composit ion is somewhat unusual
in the low fract ion of tyrosine and phenylalanine. Tryp-
tophane was ntl t  measured.

,, ,  

On,,t"n I  and antigen II  were dist inct by CIEP with

ANNAT_S O t ì  A t_ f . [ - .RGY



, o o [

,al

,rf
,rI
,rl
,l

M A J O R  H E A T

RRU SHRIIIP

È -- ------î----- ---

-f  - '

STABLE ALLERGEN OF SHRIMP-}IOFFMAN ET AL

SHRII IP
8 2 2

2 0 5 3

I  t  4 9

2 3 4

I  1 0  l
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fable l l l .  Physico.chemrcal  Proper t ies of  Shr imp Ant igens I  and
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l"tiqò" i nnris;n tt

M o l e c u l a r  w e i g h t  ( g e l  f  i l t r a t i o n )  4 5 0 0 0  o v e r  2 0 O O 0 O
M o l e c u l a r  w e i g h t  ( P A G E )  2 1 0 0 O  3 8 O O O
M o l e c u l a r  w e i g h t  ( S D S - P A G E - r e -  2 1 O O O  3 7 5 0 o

d U C e d )
lsoelect r ic  point  4  75-5 o 5 4-5 8

(3 bands)  (not  resolved)
P e r c e n t c a r b o h y d r a t e  0 5  4 . 0

Molecular  weight  (amino ac id 20400 36800
a n a l .  )

Molecular  weight  ( lnc l .  CHO) 20500 38300

Tabte tV.  Amino Acid Analys is  of
Shr imp Al lergens.

t tt
Asp 2A 58
T h r  6  1 2
Ser 6
Glu  23
Pro  4
Glv
A l a
cys
Val
M e t
l le
Leu
\yr
Phe
H i s
Lys
Arg
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ó l
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1 9
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1 5
6 1
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1 7

1 4
3
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1 3  3 0
1 2  7
1 2  I

2 4of two antigens having al lergenic activi ty from shrimp
have been described in this paper. One ofthese antigens,
antigen II .  is heat stable. gives a RAST correlat ion of '
0.98 with cooked shrimp, is a potent inhihitor of RAST
to cooked and raw shrimp, and is one of only a few
shrimp proteins stable to boi l ing water temperature.
Since shrimp are rarely, i f 'ever, eaten raw in this country,
antigen II  appears to be the major al lergen since there
are only a few other components in the cooked shrimp
extract and they have much less RAST activi ty (data not
shown). Antigen I has RAST activi ty with seven of the
I I sera from allergic patients but it is weaker than
antigen II ,  and antigen I is not heat stable. Physicochem-
ical and chemical analyses conhrm the results of immu-
nologic studies showing that the two antigens are not
related.

Many patients not only have reactions on ingestion of
shrimp but also develop contact urticaria from handling
shrimp or even packages that have contained shrimp.
Patient I  149, used extensivelv in this studv, worked in a
supermarket an<J he developetl  contact urt icaria when-

v o l L l M t _  4 7 .  J t  r t  y  1 r 1 3 1

Results are the average of three
hydrolyses ol each anl igen and are
rounded ofl  to the nearest integer'

ever he handled packages of shrimp, lobster or crab' I{e

hacl anaphylaxis'requi i ing immediate administrat ion of

epinephiiné wheneuer hJingested any of these crusta-

cèans. Some of the al lergens that are not heat stable may

be important in this type of reaction. ln addit ion traces

of un<lenatured allergèns may remain after cooking and

could be important in manY cases.
The major allergen from codhsh, allergen M, is a

oarvalbumin with p't  4.75 andmolecular weight 15,500"

ànd an unusual amino acid composit ion high in Phe and

low in Tyr and Try. Antigen II  from shrimp is much
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larger. has pI arouncl 5.6 and is low in both phe andTyr. Both aàtigens are heat srable.

^ "Ol l lg "n  
I l  appears  r t r  bs  th .  ma jor  ingesr ion  a l le rgenot  shnmp s ince  i t  i s  c l t rse ly  cor re la ted ' * i t t ,  nASf* tu

wh.ole cooked, rhr, i l r ]p. reactj .ye wrrh al l  al lergrc parienrs
tested, a good inhibitor of RAST ro both &roÉe<I andraw. shrimp and heat stable-. In t tere ways i t  i ,  q; i i ;ana.logous to cod al lergen M. elrhough 

'nìany 
of the

fl : : .1,: .^l 'o 
report reacl ions from 

".ub"unà 
tobsrer, wenave nol as yet tested the cross_reactivi ty. I l0wever. wehave sera that react to only one of the'"ruìtaceans UyRAST. Anrisen II  nray hav.e both ,p.. i i" .  uncf sharerJal lergenic deierminants. At present we reconlnìend test-ing  wr th  a l l  ( ) l  (he  appropnate  ex t rae ts .  Shr imp shr rws n t rre_ la t t ( )n  to  sensr t i v i t y  t t r  h iva lves  such as  c lam ar rd  oys tc ror  to  sens i t i v i t y  to  cod l i sh .
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