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CUirical or Laboratory Pearl

Meat Allergp fff-Proteins Involved and Cross-Re&ctivity Be-
tween Different Anirnal Species
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Bac&gromd: NÉrough rclntively irúre,qúedq nsat allergy Égtqscnu a sciogs prQblcm for cbildrcn both

becailf€ ic is generally associatcd widr intolcrance tó otherprotcin routtss and becnscc of útc sugÍe.st€d rolè

of meajtn stimuldng úrc psaoilbetiusl dsvcloprrrcTlf dming wclrring, ,
Ob;ecttve Yrrith rhoce conddentions, the aim of our work wîs te iruprorre biologicel^biochemicsl lamrt'

odgo of mc*r allargr,
Mcthodr; Thls rtUdy wu perfOrrncd using in wvo skin priclc test (SPO ú$d la yipp (c[ectophoresie

aslcci[ad with dÉ lnmunoblouing tcchniquo) tcste.
RcsEItc: Bovlnc Frúúl albumin GSel and a6in c€!É tùc protcdnt mon fagueady involwd in bindiag

with ùe circolatÍng lgB' gSÀ involvcnrent was confimred by SPt ùc higfi number of ponitivt fesponsgl

obscrvcd rrrúr actil in tramsusblohing yrar not confirmcd by Sm data Gus-FasriyiU beîtreon scrum
afbnrniru ftont ditfemut ÉrlirùEl spccics was dcmmerned. Onr studles show that itt rtic grogP af ctdldttttr frc

corrceporrdeace bctq/cctr thc percearags of scquenco ilcndry (phylogerictic similaritl) end Éo nurnbcr of
posllivc rÉEpooscs s,ús surpicingly hlg!-

Conclu,sor.É: Alttrwgh ffÌrùetstudie* ur necegggrfr úre dara rcported herc pravldo nenrr bioshcruicol dats
61rnrfi *rngt-

INTRODUCTTON

Meat allcrgy has long besn cousidcred a rare pattrology,
occnrrlng rnainly in children. Sampron reported a 15.9%
inciderrce of mest allergy itr 18 out of lt3 uopic childrcn
tesÉd by skin prick test (SPT), but this pÈrcemage decressed
to only 1.8 after a doubloslind placcbo cotrholled food chal-
lcnge (DBPCFC) [IJ. Morc recsnt sndies [2-3] perfonned
by our group gbowed that becf allorgy occurs more fre-
quently rhaa prwiously believcd. A prevalcnce of 8.96%
wss obseffed in e group of atopic cbildrea.

Mèatil an importaat food forchildren whenvoaning starÉí
if ig rich in esscnrial nutrients an4 due t0 it$ bigù content of
polyrmincs, it could bo lnvolved in úre dcveloppent of
chÍldren's gasnointeednal mucopa [4]. Coasequcntly, the
ideotificadon of an alternative protein soùrce able to sup-
port fest body Srowtb and developmeot becones ctucial for
allergic Eubjects.

Addlcsl nprint rcqrrns p or naHl Rcstri lngigÈ qf Pbaírncotogicol fìdorrcÉ*, ria Bolzrrod, 9, 20133 Milrno, l6ly,
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Larnb mcst bas oten beeo proposed as an alErnatiYe for

stoplc children vrto preoc'ltt a polyallefgy to ciffersot &ods

ircluding @ryts rnillc, oùq rnírngl pratein souîcQs ard soy

t5.61. Howorcr. this dierary choice cafie from clinical erpe-
riences rathen that depcribcrl biologícal evídence.

Ttre antigenic activity of senrm albumh is well knovru
and tbe inrmlvement of this proteÍn in nilk [ZI atd bird egg

alle"gt [E] has ahcarty been reponed- I! our prcviots stud-
ies, bovinc 6srun albumin (BSA) has been identificd ss ono
of the reg im0ortant allcrgcns ia bovinc meat. Morsov€f,,

cross'rÉgctirity berween bovine and gvine soru$ albuEin
has bocn showu by SFT eNd DBPCDC wheu pwified pro-

ei.os are ussd [2-31. Diffcrest biolo$cal inplications ip the
modulstion of the alt€ryic rc*riom to sÉnm glbumiug ftqm

different sninat spccies have also been considered aud a
role of pephc digestion bss besr dsmonsrrated iu ùc aatigo-
nicity reduction of ovino coopared to BSA [3J. This ftct
could justífy tbe bigùer clinical tolerarce obsc'rved fqr móot
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from calves in atopic childrea 15_61
Ahhough the eignificant role of eerpn albumin in bovíne

neat allÈrgy bas previously becn reponed by our group, it
EeerN importa* ro evaluete tho implication of otber main
nesf pforeiDs in this parholo5y. Finally. dua on cfoss-îr?rc_
tiviry beween merus of diffcrenr anilr4t spccics are usptuI
to fuSrprovc our basic knowledgo on rnear sllerFy and corld
contn-bure to solving the dicteric snd clinical probLcmr of
atopic cbildrcn,

IIIATERIAI,IS AND METITODS
Clinf€t Data

Semm samplas wcrc nken from 12 chitdren: eighr E l"s
and four females 3anging in aep from t to 4.33 yea$ (z.zr t
1.05. SD). All cbildren prresenrcd clinicsl reacrÍons after in-
gesrion of bcof t?l. Nl cùjldren showcd Spî posírive rc-
sponge to diaFoetic reagóog (Bsyer, 6aÉagua$e) for cow,s
milk aqd bovino Eé€q aad co purificd BsA (l mg/EL in
50% gryoerol; sigma ehe'ical co.). .qs anegative conmol.
sem,of five childrcú (rhrec îlatc* and rwo femsles, 1,5 to 5.6
yesrg of 4ge (2'7 *,1.0, sD) arergic to fmds orber tban arcar
or milk and four nonalleqgic adulr subjecu were used, some
rubjocts wrth higb leveh of IgE (u obnined in RadÍo
Allergerorbcnr Tbsr rRAsTl) but with no ctinical F]'nprorpr
fof boviae mear were dso included, These included frve
m^alos and ooe feaule mngí4g io qge ftom 2.1 to 7.4 years
(3,65 a 1.85, SD). In&rned cons€ot wae obtsined &oru the
parca$ of sII cùilOren participaríng in this sudy.

Skin Prick Test

Skio priok tesr wqs canied ort according to Bock tgl. $ma
diamtcn 3 mm grester tlau thc nogaúve coutrol were con-
siderred a posiuivc resp0d6e. since tho whcal dismeteîs of
nega0ve coqtrols wero alwrys zsro, a valus 2 3 nm was
congidered posirive.

hrifiÉd Mest protelu

Puîified pro,teinr werc purchesed ftom Signa Chemicol
Co. (Sq Louis, MO) sr tlre bighest avriteblq purificatioa level
mcl with rho followÍng chcmicsr characteristice: bovinè úear
proreins-accin 0yophílized powder conÈaining approxí_
Tahly g0% proein): ryosh (calcíurn ac,rivsred iu solution
5?b gtycerol caniaining 0.6 M ponssium ehloride and t 0
nlvl potassium pbosphate buffor pH =6.g); myoglobin (lyo-
phÍlized powder corrp;n;n e gscro ro r 00% procelnf ropo*yo-
sin 0yophilized powder) ; hemoglobin (lyophilircd poweer) ;scrum albumins-*ùeef, ctrickcn, horse, human, pig, rabbÍt,
sDeep, torkcy senutr albumirs (essenrirrry globulio leq tyo_
philized powdcr; approximatery ggro by agarose clccno-
phoresis). They were suqpended iu sgmplé buffer (0.25 M

3t4

N R . 8 9 5  P . ? / 7

Tlis-HO buffer, pH = 6,8, conraining 7,STo $yctrol, 2% SDS,
and 51b B-mercaptoethanol) at the final concsntration of I
úg/ml- and heated for 10 minurcs at I00oC. Bovinc meat
samplc was obtain€d from nonnal Jsgeitr.6 and zuspecded
ín samplc buffer ar Èe final coac€ntration of 20 mg/nl.
Puîified proroin (3 FL) and rnear (20 FL) samples were ùren
loaded onco the gd,

When gols woro run in narlve condition, SDS and &.
Fnercaproerhanol werc not itcluded in îhe sample buffer and
lo heatÍng was applic4

Sodin", Dodècyt Sulhte.potyacrytrmtde Gct
Elcctrophortsíe (SDS.PACE)

All chomicels sad iusuFneoE used in ttre elecbophoretic
analyses wempurchrsed from BioRad (Richrnpno, cA). Tbe
composirion of dectrophorctic gcla wcru

Gradiqrt ruuing gel 9.19% acrylamide; 0,09{.1?% bts-
acrylamido; 0.36 M Ttis (hydroxyarethyl) eninomethaqe
CIRISIHCI buffer, pH = 8.8; 35% gyeerota O-I% SDS; O.0Z%,
ammonium porsulftre; snd 0. l 5% Nnlv,N',N'-tctramethyleue-
dinrirínc CIEMED). Bmruopheoot BIue was added to ùo g6l
4I :r run markcr.

stacking gel: 3-s% acrylamidei 0.09% bis-acrylamider
0.125 M Tlis-HCt buffe", pH = 6.8;0.1% SDS: 0.O2ts sfr_
monium pcrsulfate; srrn A)S% TEMED,

Runnirg baffor had cre following compositipn: 25 mlvl
TRIS, 0.19 M elyg-" and 0.1% SDS (w:v), pH = g.g.

After thc dectrophsretic run (g0 v at room temperaturo,
for approxinatelynx bour11, getr wcre d}€d with coomassie
BrÍIliaút Blue G250 according Èo the rDerhód of Nouhoff ct
sl t10l or rued to kansfer the proreias otrto membranes by
iff'nunoblotting.

wbetr gels w€r6 nrn in nsdve condidon, sDS uns nor in.
cluded ln g'els and rurni[g bufer,

Molccular weight MuO slandard solution conraiuod;
rabbit skeletal rmrscle nyosh (MW = 200,000): E.coli B.
gtlactosida$c (MW p l l6p50); rabbiu nusclo phosp[ory.
lasa b (MW = 97,4O0): BSA MW = 66,2O0); hen egg whírc
ovalbrrmin (MW =4L,7}O);bovine carbotic annyCrasi MW
= 31,000)i soyùeau trypsÍtr inhíbiror MW = 2I.500); whire
hen egg lysoryme (MW = 14,400); bovine pancrsas aprrotinin
MW = 6,500).

Inmunoblotflng

After SDS-PAGE, prcteins s.ffe fiassferred froa the gol
onto the polyvinylidcoc difluoride (pvDF, Irnmobilon p;
Milllpor,c, Bedfor4 MA) menbranc by clecuophorctic elu-
rion (wot hasferl Tbe tansferbuffet was Ttis 1S nU, gy_
cinc 193 mM aud mcrhanor 2o%, To verify tfte proteia
ransfcr, a sofurioa af 0.2 % poncequ S (ín 3% hichlorospe_
tic acid IICAI and 37o nrtfosalicylic aci4 was used; prot+irr
abseoce ia blofted gel was verified by rhc U6ual eui4iag prc-
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cedufe. After dosrainilg, PVDF mcmbr&nes wero btOcked
with 1 7o Selarjo and washed three fisres wtth O.2STo gelarin
(Bio RaO solution (in 150 mld NaCl, 5ÍM EtrTd 50 mI{
Ttís,0,05% TRITON-D to pfÉvent nonspeclflc adsorprion
of the irnrnunological reageors. Tho membrane was tbeu im-
rnersed in 10 mL of 0.25qú getuia Eolurion, contaiaiag 0.3
nL of serum from altergic chíldren. Aruigeo-IgE complex
was derested using goar antihunan rgE aadbodies labclcd
wirh slkaline phopphataso; finally aftcr incubatioa iu tbe
bro mochl oroindolyl phosphate/nirro blu e erazolium CB clp/
NBT) solutiou, an inrcnse black-purple precipimre dwolopcd
at the site of enzyms bindins. Unless Otherwise specified,
cheqicals were from Me.rck (Oarm*adt, Gcrmany).

Iltbco gels were run in nadve conditions, moùranol was
noú included in transfsr buffer and ponceru shining.desuin-
ing procadurè was eliminared.

Qssse.s of positivc reactions werc dptcrmiued by corryar.
ing tho precipiate cglor with a self-preparcd scsle of black-
prple only sainr of cla6s a Itr ',Ére coasidercd siguificanr

RESTJLÎS
SDS-IACE of Bpviqe Mert proúshr

Ths clectrophoreric dishibution of bovina meat proteius
íú,gEa to l97o grodienrgel is ghowtr in Fig.l,

Tbe differeqt protains are well separa&d sod tìeir conE-
spoudcnce to EEat proteic bands is easily idcndfiabl,e. B+
vÍoe semu albuúin sbows its band with Mtv= ÍíJffidalrons
[11] and 6ome otber cempoucsrs b trace probably conE_
spondÍng to the residus of globulins. Myogtobin prcscnts
lwo cofuponenB: rhc mon abqpdarr hrving the expected
l\,fW (17,000 dalpns) [I2J and I rninel proteic band wirh
approxiwtely lvfW = 32,000 (a pqssiblc diner of myoglo-
bin). Myosin psrt€ra iactudec tr rnnin bgad csresponding m

,i1'l{il
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uK l|rc TP B€A gnt AC llr€ frlto

Ilg: L SDS+AGB ofpur'Ead arat protsinc. lvîfG =;aydqbh; îp=
troponyoein; BSA = bovirr ccnrar rlbsmh; AC cz actin; f,fyS = mys
sin;HM6=hcmoglobin
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rroîctn trTyo(yed in Meqt AIIergy

the heavy chain of rhe protein [131. Tlopomyosin prrseurc,
apart from a m.iuor cemponent wirh MS/ = approrimetoly
28,000 daltoos correEonding to fhe lgta .hniq [14]. a diffi;sed
area havírrg MV/ qlose to s0,000 daltons. Flomoglobio psr_
rern showfi only one prOreic component, having MW lower
tha-o ttru of the expected alfa and bera chains (15,000 daltonsl
[15-16]. All prorejrr.r described above are alrc ovÍdent io the
bovine mcsr silnplc, apan from bemoglobin, which was
ttrcrcfore not included iD immunobloning aaalyses.

Reactivis of C'irtuladry IgE Against purilied Bor,lne
Meat hotoit t

Irnqunoblotriag of one of the 12 cbilcreu iqcluded in thts
rhrdy Ís shovm in Fig- 2. Thís chilrl lsscts etrongly tD BSA

I

'  * r  l

8SA AC MYS lP rlYG Beer

fig. l. únmunobtoaing of pwifiedfie$pmteias, Thescnuu u*ed was
froma ciitd rllcrg{c to bovinc rscat(abbrÈviatlons sarn ar pig, t)

and acrin; ao poeiîivo rsspouse is obscrved for othcr sr.sn-
dard bovÍuc ncu proreins. In the raw bovlne $eat sarnplc,
tbc positiviry to BsA and actín is claarly vislble. To obtain
guandative infqroadot, rbe uuomt of protein toaCed onto
the gcls was srdctly contolled and tbe absence of proteias
ín tLc blomd gct wrd vecifred by coourassie Blue etainiag
pmceùna lgE-mediated rc$pouses of the 12 childrcn con_
sidcred u úis sildy arc reported in Thble l. A^ctin and BSA
arc rhc pfotsins morÉ involved in lgE-Dediatcd rascdons; in
fact, all childre,u reacted to rhÈr!. BSA showed 10 signifi_
canr rÉactions (class equsl or higùer rhnn IIf), with six vcry
stroog positive respfises (closs IV arid V). RGgÉrdhg scdtr,
oíght subjects presented a reaction considered sigrdficnnr,
but no sèvÈrp respo!*e (only clare rD was obssrvÉd. No
otber irnFortaf[ frsctions worc forro4 slrhoqgh five chÍldren
rcacted to nyoglobin (mainly to Íte conpótrsnr fith l'tw =
3?,000), nobody was iacluded in clsss > IU.
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MauPptcin Class
Npmbcrof

Pocltlve Rcs"ponsee

Proteins Detected by Immuaoblotting
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No positivo rcsponss was rsgistered when rhe Eerl of
cNldren allergÍc fo foode otler than mest wers used. Mild
rcacdons ro acrin (class I aod II) wera somerirnes found
with sera of nonallergíc adults and qf cbildrcn wirb higb
IgE level but with no clinicat sympEoms afrer bovirró bóàt
ingeSdon.

SHI wlth Pudnea MÉet Prqtelns

All cbildren Íncluded rn the snrdy preseuted Spf-positive
response ro Baycr bovine and ovine mest prcparatioil md
tó pruificd BSA. and OSA (t rng/ml-) t2l. No siguifiont re-
spotrs€ (wheal diameter e 3 mm) lo sctin was obuircd in

- SPT. Becusc of tbe low number of positivo rpsponsss obtrÍned
in im'rnmoblofiing, obor mo"'rt p6qhrins wcrc not fcstfft by srrr,

Uectnophoreets In Nondensturfng CooaiUo* (PAGT) ot
Scrum Albundns from DlfferruúAnlmrl Spodee

serum slbunils &m gevea anillsl specieg (oonmally corr-
surnod in Itaty) wors ntn in nmdonatuafug get iD ord€f tq
rnipraiu the tridimeqsional sh'cture of the protein; fls I Eegar
tiye control, human serum atbqJ'lin Was ruD in psrRll0] (Fig.
3A). Elcctrophorctic mobilities of scnrn albumins aro vÉry
sÍmilar, as upcctcd from tbcir simÍlarlvllVs, Tvo Eor€ basds,
probably tbe dimer asd rri$er of serum slbumiri, are yisibh
ia tbe e,lecùophretic pattcm of evcry samplc,

SPT srd luruunobtottlug Fostffve Rcaponses to Ngdvo
Serurn AlbnTnr'nq from Difiemot Animal Spedes

$ix of the 12 ctdldren pruviously included ín the study
were tested for reactivity agaiast native qerufo albumins in
SPT and inmunobloning. F'g. 38 shows thc posldvo ro_
sponnos obtaincd Ín i-mnnoblortÍng with he serum of a c,hild
who reacts aetainsr BSA, ovine Eerum albumln (OSA) snd
(PSA) pig rcnrm albuminr, Human serum albumin uar in-
cludcd as a uegativs conbol, Ite positive reactiqrs alwaX
included tbe comspouding dimer osd rîimsr of serun albu.-
min. In Thble ,2,lg!-adialcd positivc rerpons.s agaíust
sefllm albusdns are surunariucd. All subjects (as cxpectcd)
pfÉentcd positivc rÈspoúsc agEifft BSA; OSA gnd pS A w6ró
bighly involved in lgE'antig'r complexes (four snd three
significant poaitive feqponses, respectivcly) bur horse ssrum
6lfuumin (HoSA) and rabbit s6nlm trtfur,min (RSA) in only
ooè crng (with very slight Íntcnsity equEl to class tr). No
positive îespouse was observed in immunobloctiog for
chickeo or turkey.

h sPq posítivc rssponrcs corrc.rated onty partially with
fuuaunobtottingresulh. AII chirdren rcaded positively to BsA
qrul ogA" s[ fepoÉed in our previoue papef [3J. Three sub-
jccts rcacrad co pSA;two !o HoSA, TSA aud RSA. No whcal
diamoter was 3 m.n larger rh"n that of co4trol when chicken
renrm albrurnil (CSA) was tested.

BSA

Myoglobia

Myosin

Tmponywin

Cliss m
Clags lI
fl'bsS I
Toal

Clúe V
Clrss [V
Class Itr
Oase lI
Totrl

Orss tr
Orss I
Toul

Total

Total

I
()

2
l2

4
?
4
2

t2

3
7

5

0

n = 1 2 .

B

=ÈEEIE=i
Osr PSA HoSA IS CgA RSA t{&t BS,{

I  t . t

st
t*r

BSA l{SA RgA CSA TSA HoSA FSA 06A

Fig. 3. Ned'e PAOE (A) and írlrmrroblorrhg G) of senrmalbunras
Èom dlffcrtnt an{mal qpccics- OSA o 6y;sg actun albpni n: pSA = pig
rerum albumin: HoS.t = horse sefls rlbuniq ITIA = hrtcy sGmD
{!nnin; CSA = cbicken sÈnrmatbudry R.SA = nbbit sorum atbu-
min; IISA = huuan gsnun ElbuFini BSA = [svins 'sr[,o rrbumÍn.
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DISCUS$ON
Alth$gh relUiVely infreqUenl meat allag canbc a sedous

problcú for children, frrsq becauso it i$ often associatrd wiîh
seúsitizatÍoú to other protein sources arrd secondly, becarrltÈ
of îbc Eugg$ted role of ficat in stimplaring th€ gtitrobteF
tinal developmenl d"ri"g the weaníng period. heviorrs cliai-
c8l shrdies haw shown thf,r sone klods of meat are bcfter
tolcraled than othcrs [s-ql, buc so far thcre 3uÈ rro biologicrl
daa rc zupport clinical evideucc. SDsrtitg fmm thesc cou-
eiderarionE, wo performed a Eudy wiú th€ rinr of inprov-
ing bi,ochcmical-bioloscsl knowledgc on meat allergens.

Firgtly, ttre involvem€ot of differcot bovÍúÉ meat proEios
in the allcrgic phenomenon was cousidered, using tho
immunoblotíng lcchnique snd rhe sere of rubje([s with deE-
onnrarcd allergy to be€f. SErum albsdn bas ao iaputrlt
rolc in gtsat alleÍ:S/, as showrr in otu prwious irr vhn atrd ln
vlrp swdies [2-3]: slso itr irurunoblosing, BSA wap involtrd
in the formation of antigon-IgE complcxes for all subjccts
ircluded i! this study. Six osr of 12 scra prescnted a high
sptcific cirsulating IgE confoot, producing class fV snd V
reactiotu.

Acth wuc also iuyolved in lmgú of rwporuer, wbicù Eeeus
strag:è eiDcs actín ie one of the most phVlogcoctically con-
scrTed proccins. In fact, the iderudtybetwceo human aad other
ssÍmàI specics for alfa actÍn is close to 100% [17-20]. Oo
chc otbcr hatrd, whsn the sarrre cùildrcn were tosrcd iD Spf,
no positive rcqpoose to Ectin was obscn/cd" The diffcreoce
coutd be justified by the differeut mqlecular charactarietix
of actin Wheu rosted in SPT qr in ímnurrroblotting, In _tbe-
forurer, ac$n is meinly presoút in.tbc polymeric iùut C-
aoin), whilc in ímnunobloding, sE a coús€quenco of the
eolubilÍzatiou in the sanple bufrer, tctin fu ia monomeric
fum (GactÍn). flfu inponant conforrnrtioaal nodification
could msgnify ùe ancigeuicity of acrio. Since úe differeace
is larcresting, tve fu! plrnning to investígsts this aspect frr-
tbcú iD tbo frrhtre.

Inimnrnoblotdng, orhormusclo proteins (myosin and trp-
ponyoeia) appesrctt to bs vcry voak anríecrusl myoglobin
produced positive respouges iD fue subjccu: the intcosity
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was low (class I and tr) ana 30,000 Da-component was
naínly responsÍble for bindiag to IgE. Further studles ars
nccessary to ideutify other proteic costponcfts involvcd in
andgen-IgE corplexes.

The sscond afuu of úÍ$ study wss to evaluate crogs-reEc-
tivtty betwccn diffcrcnc aninal spccies whose mest ia oor-
Eally corrrumed in our country. In order to exclude the
possibte co-serusÍtiz*tíon, we inchrded in this specifrc strrdy
only drosc childrcn wbo had ocver been exposed fo mcs$
other rhan bccf [2]. Since BSn was the oaly boviae moat
protairr thst inórcd positive respomes iú rll Jn vivo gnd p?
Éru tests, we decidcd to conqidtr rbe crross-roactivíty bc-
twecn scflrm dbumins fiom dffercot auimnl species. In this
study, we used purified proteintt snd nativo condidous in
elearopbocdc runs to mainuin rhe tridimeasional coafor-
mffion, whtctt diffaem paFcrs have indicated rs an irnFor-
6nt pararrctcr ln BSA mtismitrtry Í21-?21.

In Tbble 3 we reporf, iD psraUel, thc percenf4gg of posÍ-
tive rosponses obuiserl h SFT etrd irununoblouing for cv-
ery Eerud slbtrmin and the perceotsge of thcir seqluèrice
identity wifr BSA The correspondcoce bepeen the perccot-
agu of sequencc ideatity and the number of positive rcspon.tes
was wrpùingly high.

lhble 3- Relatiombip Bcrveso Seqgcacs ldÉútity of Ditrerent
Ssnrm AlbuninE sDd Positive Respoases Obnlned fu SPT
rnd humupobloffing .
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some difference was found beweer spT 'nd immrrno_
blotting rcs111t' this courd be duc ro the differeot morcctlar
chqrocreristics of sarnplcs used in tha rcs$ and/or sirnFty to
rhe differencas already rpponed elsewberc bcrween Spî and
thc ÍmnruaQassay data [2gJ.

On the bgsi6 of rbe results of our h ivoand tn r4_rru ùosrs,
8SA ssems to be the main or oDs of che dost irppqrrenf
antigeas of bovine rnè$: if this is uue, r;e usc of sime sni_
mal species such as rabbir and/or poultry courd bo suggesrcd
in the dist of atopic children. fn facq serur! slbrrrnins from
thene aní"'al speciee were le6s frequeutly involved iD SIrT
rsspofltes aad tn tbe formation of bindiqg wirh specific
circnlating IgE. Funher sftdies are trow nùcegsafy to coî_
relate thepe rcsults with data of coatmlled open cirtrslgEg
pcrformed oq tle same subjecb. In facr, rhe oral challoqge
isnor only the nost usefrrr toor to óvaruate a[eqgic reacÉons
bur ft p€rmÍts a more comprebeusive evaluation. including
rhe rol+ of gashoinf$tiDal digeetion atd/or cookiag procc-
dure (hearing and trcbuofogical he€túe,o*) in rnrigenicity
rcduction.

We have alreudiy shosm thc ftster ín vito proteolytÍc af-
l-"k obtcflred on OSA compared ro rhar oo gSn tgi mO g
etrdy of che effect of digostion and Ecbooron'car tre{tmonb
ou thc antÍgcnipity reduction of díffsrsnt scrun albumins isnow in prog$ss.

Finally, the iuv$dgation of rhc true role of actin (befceg16 after modifications of tho polynoric status) il meatallcrgy aúd rhe ns*re of onei pioteic compo'6rt$ ca-
Faùle of btuding epccific tsE fiu be aa important rask forouf gîouP.

v4> aa981 19

ACKNOTryLU)Gh{EhilNS
We thank Mrs Helcn Dowrcs for edibrÍst assistance,

W
1' sanpsonr{dY:cTStrcehorlfupqfsnsidvityandaropic 

dcr-rnórr+ís: cvarurdooof r 13 prieas. JÈdhtr rgl, éúnnzj rges.2- Rmhirt RÈEtrrd & IUvE g essli*z{ R, Bnrni p, RfsreUiAR, CnlllcI; MeEr allcrgr: I-$pccinc igg * gsa Éna o'lA io *L be_,aerldÉve chil&reru J_Arn CoII Uua t+: UI9-244 I ggj.
3. Ffgl,i 4,' Rsrcffii p. Rira g R"rrdlt AR. Biasucci A crffi q.

ctiovannini M: îrlcat attoqsff Il _ Étrscre of foolù-cAig anaeuymaticdig*f 
T*eua[ery@icityoloqYl*treqldoviqeaî.i$.JAm Coll Nut r 4 : Z4s_zje rgss.

4. Jobnson L,k Ecguldatr ofÉn g*oùrrcsfnel gounù. Ia [laUtcrt
!M, (oC); -Ffrysiolory 

of úrc ihsr,Dintcs6pel Ttect 2Dd gú* NavYodc Ravea hcss. pp 30t_3J3, l9g7.
5. [fttrslfe DD: Foo{ np*"odwiry. JAltorglrCtin luuunrol?i:749.76t.úq3.
6. DcI-{csI-, S*a* 

I FrcftssrÍ e tcnpig dicdca con lane dl can rdi ape{Io in 26 balùioi pqlialtagici rrinent ri ron di:u e nrrltipleesdusiooe durarits una tcrapia inu*i"* o dÍ rtanenimo-po,st_

388

dirynostico. F.cd Mcd ebir *449_45 21 Lgn.
1' \À/arrrì u, perea T' sirynnian R!: Allergwric and an$igenicpnopef-

tics of bovirc scr,'rn albumia Mor Imrnnor rg:I9-zg. I9gr.
8. Szepfatuei 

?,yn! C,pandairan& Or{fcck[, Scheùrere Botta.
Nirulescu G, Krafr D, Ebqc, H: Egg yrtk nlpho liv4ftr (chickm
serurn albunin) ís a ooss-reacrivo aucrgcn in tri uira+ggqrndrorÉ.
JAJlcrgyClinlmmumt 93:{32-9421W4. 

gi

9. Bock sA" BucHcyJ, I{orsr4 May cD, properuse ofskiotesrwirh
food crrs* h diegnosie of hypcrucruitiuiry 

" 
food in childrca

Oin eltrcqey 7;375-J79, tgTt,
10. Nc.ubótrV,Arotd N, Thube D, RhtrrdlW: Improved stainiug ofproreins in poryacryraraÍdc gcrs hcruding iso"rccHc rocusrng

gers wiuh crear background at nu'rogr.rtr scnsitiviry uein;Coornucic EriUianr Bluc G_?-jO and R-250. Elócropboftdr ggS.F
262. tggs.

I t ' I[rayEru K A.'É[i s, F\nnp !vI, Furrhara IL R.qúd connrrnarion
md FvÍaion 

i{,tr pdrnory {u.ucro'e of bor{ioè ffi. eIbu'in bryEslrvfs and Frit-FrrB rca,fs. Ebchcm" Bioptryr Rco comqn173:699-U& rg9{.
12. Shimnda tI, ftrkasanra T, hh'amy: Expession ofbwine myoglo_

bh 'DNA rg * frnctionally utive holoprneil irr roo.n*.yo*-
csrwisiag, J Bioctrcm lÉ:aU 42.I" lggg.

t3. tlcnhirnq' 14 Nakanishi s: Identiflcarioo ofane* qpeofoanna,
Iien mJpsir bccyJ+hdn UV notecqf*r+forrog+dtp of rrg mcc_
rengeoRNA with pmprot*hytùù E mscngtrF,,Rr{* jgiof Cb*
262:t46?,5t1692- tgsl.

14' Lervis yrcÌ, corp GF. ì/úkAs, suilic IJ: Ami'o stríd rcqgcncÈ o,fcqrjlré oleder hopomyosin _ correlarion sriú iataîrcU*popo.
tias. FEFS lcrt 156:2í9 -tT3, tgll.

t 5' Scltro€dcrrvrL sbcrbn J& sircl'n JB, Robbc*en B, Babin Dft .e.corryaÉsoo of rd'o acid ecqucocas in bcn-drsifis orEorlt uwine
ltftoglobiru A ed B, Arch Bioch Biophys 12ft t_14 1967.16. Schirrrcoîi JC, Drncrn CH; *noiaaar glo[in gEúesm16$rgs fugrgnat an anolutio_nary ralc foralu+5ryo rcpcafs. ltuctcícArid R", 12l64t_1655,1984.

I 7' Ìtndebrekbove J, wcbcr tc ttc emptctc araioo acid *qucncc ofecdn6 from bovir aoma bovias hcùt bovino fasf skcleEi nurcls,and rabbít rtow rkctcul rauscla Dlfferroriadoo t I:123-133, Igil9,18. Hn*ucrA" l*vin !,f, thílig F, Drcgcl'n D,IGhn&-f-,far,*f ru$oladoa aod drmcmization otcpNA cloncs fchuman slqlstr]l
${ecfc slphr aéú1. Nucldc Acid ner t t s503_341 q r g$.

19. frmwrtd IA, Kuncio G, ftug: L Ordshl Cp: Thc coilf", nucl+ar-& rcg'w of 'os ctric& fftiu gcoc urd i tl worutioÉry rgudo*ship m Úre rcdr garc frdly. Vucleic Ac{e RÉs fO:fiet-gg76
t982.

20. Ifeis DE,trtanharqDtr4 roù1gury fr,f: Nsclaotidsscqpsocss 4.úrcafùft alphrsnooù-mrsclo aaO Uet&Don_rmscle actin nRl.IA&Crcnc 112965-2É6,Iggz_
2t ' wnhn u' Rqs T, suag'*..Bn p* arrcrgc{ù: 

"nd mfig.rdc proFcú-des of bóvine sefla alburnin Iì{oI Lmmrnol lg:Ig.2& lggl,2L Fuea T' FerdtlotrRc, Rced Ro: rnmunocbooical soxfios orÈEg.*us of bovinc scru rs srhÍriT'' J B iat úq,,?sz:f.{*ivall gn,
23' Srocnmì4DziogietgtffikglQ1 F;; RGSasndcG I\tR NueIèaíè ond Hu*-T"T aÉid seqrecceof Sbeep SecumeUunin

NsdcieAcidRec t?:104g5. t9g9. 
--r --.-'x'u

24. tJfsinsuck J, Éddqrin GS: Nucteotidc eoqnenoc of porcinc lirrcrsbsrtin l.frrcleic Aci<I Rcs t6;9045, l ggg.
25. Eo IX, tlotomchuk EW, Nonon f4 ftyfgg pD. Ce66 DG Xryand rirusry rtrucnuc ofbors at'u''r Cqrru cabeltu*) ; òI;..rcaolurion Bn I Biochcn e$:e0S-eti t sgf .

N R . 8 9 6  P . 6 / 7

vol. 16, NO.4



Ìohz,
lckÉn
toftc.

ma- :
[ES.

TIDI

;wíÉl

drEfl,

Ìg of
alnÈ
siút
255-

tion
nby
fuEn

do-
ctrE-

èof
)cr.

T A
íne

ug-
IT

;0 f
lc,
19.
ffr

rqt

lo-
'll-

,6,

ie
a,

t-)
7.
:-
l .

-5. 5L | .  CgA6 L42 LA EIBL. E. NENIGHITTI 8,45 ae9a119

Hacho RJG, \fiskocil R, VrÉa M, R'oy NR' Lau PCK Deetey

RG: Ttrc 5'noncoding úId 0anktng Égions of tbs avían very low

dcruiry rpolipogrofain II and srlm rlbumin Epnes.ltromologics
*idr Àc cgg wtrlta Protdn gcrrs J Biol *o* 259;4a5W64,

1983.
I.awn RM AblmÀn I, Bock SC, Fr$íkG AE Houck Ovf, Najrdan

RGSeeburgPf{rrilíonKL:TbetequcrtcÉofhumanrcrumalbsndn

P rorcin r#B;'€P6, n M E' 7 /7-trgY

cDblA srd ir c*pres*ion in EscftFqichit coti. Nuclsic Add Rcs

9:6103'6114, 1981'
28. ltngfurger fw: Propcr opplicatioo of arrcilable laboratory tesfa fot

rdwrscrÈactions f fmdr and fmd sddrirrcs' JAIlegr Clinlmnmdl

78!220-2n, nE6.

Receíwd Octaber 1996: revísian aEcqtcd úúsy 1997'

26.

27,

t

I

The 20th E$PEN Congresr
Nice Convention Center' Nic,6, France

$eptember 16-'10, l9g8

, Forínfq.72aflon confict NICf ACROPOUS' Der'ufopm enlflepartmént
1 Esplamde l(enncd/y, B,P. 83t0À?02 Jtlfca codax 4, France

Phone: 33 od 93 92 83 (n Fax: #t U 93 92 82 55

JOURI.{.AL OF THE ATvÍERICAN COLLEGE OF NUTRTIION 389


