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Abstract — The chicken meat has been reported as one of the food causing allergic reactions predominantly to
Korean. At present, several in vitro tests for immunoglobulinG (IgG)-mediated as well as IgE-mediated food
allergy are available. 13 clinically chicken meat-allergic patients were investigated together with 4control sub-
Jjects for identification of chicken meat-specific reactivity by ELISA. Also, protein profile and IgE, IgGtotal
and IgG4-reacting allergens were detected by means of sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE)and immunoblotting. Chicken meat extracts were prepared as raw, heated, heat and sim-
ulated gastric fluid (SGF) treated samples to characterize the stability of allergen to physicochemical treatment.
SDS-PAGE revealed 9~200 kDa bands. And in immunoblotting 7 sera were identified most major bands
between 10 and 78 kDa. In case of IgE, six proteins (17, 26, 35, 40, 78 kDa)were predominant in heat-treated
extract, and the one (35 kDa) was present in SGF-treated preparations. In case of I1gG,,y and IgG4, most of
them showed a pattern simmilar to IgE. There were significant differences (P<0.05) in IgE, 1gG, ;. I1eG4 Abs
to chicken meat between the allergic and control subjects in EL1SA. In addition, the concentration of IgG4Abs
in the challenge-positive subjects was significantly higher than that of control subjects. It is considered that the
specific IgE response to chicken meat was rarely prevalent to Koreans. However, the specific 1gG4 response
play an important role in the development of allergic symptoms.
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A F GBIz ATl o8] 4SS Bl HAse o
o Arubgez H MAHLE Q7| oF 2%, {3l 7
Tl 03~7.5% AETE AR G218 7T glen, vt
o]7} Bol7tel wel 1 wiEE Aal 744-31=4 (Sampson
%, 1997), AAZE AR A QA e P AEHA
2 olgk woatee] Bekd 9 AlAZe] W3l 502 Y
A2 AR o] vieh), oJEgl 27 SRt FE3k 9l
ot BAE Y 9ok (Frew 5, 1997).

AE GEE7E oY AlE x3d F SR ¢
3l A% IgEgAlel o8 o}E=A] wRd, Fuev|d F
Hh, #al, a9l TR Fe) Fako] vlehde, A8t 9=
P PR A e g AP o]2% T A7 FAto] of
7)¥= AL F 71HLE s (Sicherer 5, 1999), =2
= AFE U427 gRlA Eo| IgGEFA7L wwlE] s
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32, vk E FEdel] [gG43HA|S] Feoll W&l 8471 £4)
o] WAl o] ¥ IgREHAIEe R AMuo] =X g o2
7] ABE 1gG4EAE sl B} sh= 77t 23]
A3 5|31 g)rt(Nakagawa 5, 1992; Lee 5, 1993).

dutH o2 o2 gzl gEEAE 10~70 kDaZ 7}
A 84 gz ol dHEAL ulwA e A
Bhal, ) Aoe] Lol E AEER AH F A
oflA L HANRES deg s o 4 ek (Opara -5, 1998).
A AES FH, 0, 4, o, AR, ASE §
T3 22 52, AlF dElE7] oF 90%e]Ade] olE
AlEe s HAFe dEX gl ok (Sampson 5, 1985/
1997), A L 27] Wkg-o] 1 Angeko] YubEg] 24
o) sl vhelta, Q1E7}, Al E Z FolE ez
2, 7 e Al gk d3r) H 23| wiiel g
2l Ao g A77) 2=k (Bock 5, 1990).
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Fol2 de B g A7 27} P B7] Wl AEe A=
(22.7%), HA 371 (14.8%), E-50}(14.0%), 15 (12.7%), 5
I7)(11.1%) H FH(10.0%)5°) 1, B2 AF A Me
FH(65.3%), F2(61.9%), F37](65.9%) L H =27
(64.8%)5°] F Aol Eu=Ttd 5, 1995). o
o B dFelMs ftEe] B4 2 gav|E dAFE
o8 MAste dAS FE gard gH278
271 3R] AL ]88k IgE #Ale] 8] immuno-
blotting ¥ ELISA WS B3le] dul2r] 4 715 A
TS BT, 71 A=ls) £3ES XE 3ol welg)
= A el e ERiEEbs AL glabe b,
IsGrotal®} IgGsubclasssl] H&F Hhe-AlS ol¥ 57, 7 <4
27] st 71eA € Elskax) sk

AL

Ao 2 =

Pepsin Sigma Chem. Co.(St. Louis, U.S.A Y-S A3}
Q2w Trs-HCL acrylamide, bis-acrylamide, ammonium
persulfate, TEMED, glycine, coomasie brilliant blue R250,
silver staining kit, protein marker= Bio-Rad Laboratories
(Hercules, CA, USA)R-S AME-3199Tt. Alkaline phosphatase
anti-human IgE, IgGl, IgG2, IgG3, IgG4, horseradish peroxi-
dase anti-human JgG+= PharMingen(San Diego, CA, U.S.A)
g A3, BCA Protein assay reagent™ Pierce
(Rockford, IL, US.AYRE, ] ol A¢FEL Sigma Chem.
Co.(St, Louis, US.A YA F8]3}e] A&Sle). &3 garr]
= AE gl AAdg ZE Feke) AMElsl).

Table 1. Clinical characteristics of chicken meat-sensitive patients

Patient Ageod
o Sex dignosis Symptoms Other allergenic food
(years)
1 F 4 AD, LU  Yeast
2 M 25  AD,ILU  Wheat flour
3 F 30 AD,LU  Cod, Orange, Egg, Beef
4 M AD,U Meats
5 F 5 AD,LU -
6 M 34 AD,D,LU -
7 M 11  AD,C LU -
8 M 16 AD,LU -
9 F 7 AD,LU -
10 M 6 AD,I -
11 F 19 IU Pork, Cow's milk
12 F 16 AD,ILLU  Pork, Cow's milk, Egg
13 M 15 AD, LU -

AD: atopic dermatitis; U: urticaria; I: itching; C: constipation;
D: Diarthea

CHafERte| 243

e 27] UFIshEel skin prick test B food open
challenge test® AA1&}od (Alberse 5, 1998) Bi7|el| o
A=) ofdubge] HAH $xH(139)9) AL AMEsig L
™, AEFLEE §IU] 4 B8 AFelu g Al )
s HdHo| gl Aaele] 4@ )e AMgsiglch 4 &8
AL AME wizlx] 70°ce] Baslslen Bav) gHE
7] BeAte] W3 YAk BAL Table 1o gobsigict.

S| B == 3l AHSEXE

AL o F 4x8le] st BEEl allergend 54
3Rl 2 BAg Falslr] flsle] ZAIsIgl.om, Y, GX
2)(10%), 7H4F Simulated gastric fluid(Q1ZHY; SGF-
158, 60 )y A7t Aelsle] AAsEo

Crude extract?lZ3= James5(1997)0] AR83F HPYS- oF
7+ Hgste] AMSYh HlE AE AASIL & A
F7)9r-& # 3l PBS(Phosphate buffer saline, 20 mM
Na,HPO,, 2 mMKH,PO,, 5.4 mMKCl, 0.5MNaCl, pH
(7.00% 10%(w/v)B]E€ =2 @3l homogenizer(Nihonseiki
Kaisha, Japan)E -+ Alej7} = =2 Fa gzl &
Ultrasonicator(Fisher, U.S.A)S Alg-sle] SE7F =S} 2
ATl 4°C, 1000X gl A 1087 A4 Be)sted ARy
< F3 F, oA =9422)7](Kontron Co., Switzland)E-
ARESEed 4°C, 140,000X gl A 1587 WAalEelsie Al
o2 Falg.om, E3) crude extract(F)YE 1087 714
gt 3 AaRElsl] DS Hsled 1A= AR AL
shaet

AT A= Agell= ANEEA AL V1 & F A
ARE]sle] A2 #81, Anne(2000)0] AM-EH Wby
of w2l USPEE H3sle] ZAg <5910 (0.32% wiv
pepsin, 0.03M NaCl, pH 1.2)2 Z}Z 1ml¥ 37°C3-%
o}x) IWkEtEA] 1582, 6032t WA F dadEelsle] A
AN-E FHeLT, 200 mM Na,COy&8-S 600 w 713te] b
SBE F3slgcl. 24 AlEE cellulose ester dialysis
membrane(Spectrtum inc. CA, USAYS ARg-sle] whijzls
FESIL A3l AR w7hx] 20T BAz)edet

CHYE] M2k
28} TE =T hovine serum albuming & FF-2-
ol © 2 BCA protein assay$ kitg o]-&ste] Auksict.

ELISAS 0|3%t &3 50| gd7t £H

FH)%® 2 A2 S0mM carbonate buffer(pH 9.6)2
ol-83led 5 pug/ml T HEZ FA5)e] 96well ELISA
plate(Costar Co., Cambridge, MA, U.S.A)°l 100 pl/well
4 7h8ke] 37°Cel M 24]2F FF FAAIZD F platec]]
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0.05% PBST(washing % dilution buffer)= Z+ XS ¥
A(IgE 12, IeG 1:100, IeG1~G4 1:20, in 0.05% PBST)3}
o] 100 ulweltd 7Isla Afolr] a153F 2hSAIZH 1
F PBSTZ &3} alkaline phosphatase anti-human IgE,
alkaline phosphatase anti-human IgG4, HPR-conjugated
anti-human IgGIgE1:500, IgG 1:1000, IgG1~G4 1:1000)2
100 pl/weltd 7ksled 37°CollA] 2417k ¥FE-A]Zl & PNT
(p-Nitrophenyl Phosphate tablet)E substrate solution®]]
Hel o5 100 pUweld 718k Al-2olA] <2085t WA
3l %, ELISA reader(Molecular Devices Co., Menlo Park,
CA, USAYE o431 4059 490 nwllH FHEE &
7 vt o AR 2 welk2 0.05% PBSTE. A
Halgy, 28 AL duplicate® 3pof 1 FFHS T3
qow, gHE7] ghge) s AARle) 833 PBSE ¢
< welle] FHgE A7} $Ho) o) 88k,

SDS-PAGE

Harldl EAshe whiA-g Fel, g18k] 8] mini
protean I “A7]°3-F system(Bio-rad Lab. Hercules, CA,
US.A)Ysg AH3led SDS-PAGES AlAlsldc Alf g S
72X SDS sample bufferl] 1:1% B Asled 100°CAlA 2eF 5
R7r B9l %, 6%stacking gel? 12%resolving gelZ. 741
mini gel¥] Zb lane] 10 ug/20 ¥ loadingdkal 150VE &
71 2& AAgF & coomassic brilliant blue R-250 &
silver stain kit2 343le] ¥e)d @A & IFsisch
A=Fe] Bolg #4930 protein low marker® &7 ARSI

Immunoblot
Immunoblot> 4% stacking gel 5~20% resolving gelZ-
X% large gel systemS ]88t} AJHEAL 2 mg/
mle] HEZE sle] 2X SDS sample bufferol] 1:12 3|4}
o] 100°ClM oF 582k #9l F AME-slgle}. SDS-PAGE
2 Bald A2 Towbins(197941)0] A4St Hhiel] o
2} transblot apparatusS  ©]8-3}o] methanol-activated
polyvinylidene difluoride(PVDF)membrane(0.45 um)E. 50Vel]
A 35 min, 2222 80VelA 15 mins<} transferstAet. ol
3% membranes 0.5%goat serum 2. A7} F3F AL
A HEgEed BBl Ale] FAS Aldet F g
o GE27)E viepd FAe] dAS SA(IgE 12, IgG
1:100, IgG4 1:20, in 0.05% PBST)&ld 700 ullane® 7}
so] 37°Cel A 427k HREAIHEE 2 swipe 0.05%PBST
2 33] AN¥3sla PBSTE 3|43l alkaline phosphatase
anti-human IgE, alkaline phosphatase anti-human IgG4,
HPR-conjugated anti-human IgG(IgE1:500, IsG 1:1000,
T1gG4 1:1000Y2 Z7F 700 pliwelld Fisted Ad2ofA] 2]
7y wkex7l 3 PBSTE 33 AAMsiade). IgEe)l 1G4

[rnier)
ek 9

At o FFFE 28 AH F 7]dE24 BCIPNBT(S-
bromo-4-chloro-3-indoyl phosphate/nitro blue tetrazolium)
tablete 74 10 mief] 3o WhEA7)AL, WAA = H3
o] FFRR 33 A F AZAH. 1G] 7Felle
AEC(3-Amino-9-ethylcarbazole)substratesolutiong 7}3FaL
WA TS Adsle] PBSE. 33 MFHE F AEAIZC

4

ELISAE 0|8 &3 S0| gX7t £5

Food open challeange tesell X HL7]el] ofAdubg-A}
(135)e} zAkele] dA Eo 1g8A71E ELISAH 2.2
IgE, G 126G subclassel] =43l 242k AdHql $=5 &
Akl 27 EvlsAde) e BlEleiom, T-Test
2 o4 AL sk

Z+ Ao g BF Eo] A7l Fig. 13 7ol U
277X ODZk(mean EM)e| 0.38%0.19(IgE), 0.52+
0.31(JgG), 0.210.08(IgG1), 0.4£0.22(IgG2), 0.2%0.08
(IgG3) H 0.78+£0.91(IgG4)e] 2L, HRFel|A] 0.15+0.03
(IgB), 0.15+0.030gG), 0.13£0.030gG1), 0.27+0.12(0gG2),
0.1520.03(1gG3) 2 0.18£0.07JgGHE by}, IgEY]
A 5 Aelol] £ oF 2 AE, 186G, BHE
o 3w Axe] xjolE BRAI(P<0.05), 1gG4e] 75 5v
22 Z el (P<0.05)8 HEPAKAIRE JgGl, G2,
1G38] A9 F T Alelell 913k Aol viehix) sk
o}, olol| IgE, IgG, 12G4d] A&l 2 AREA] e}
whEA L w] gt Aa} Z Aoli= ol SRR, Fig. 201|418}
7] crude extractell ]3] 7} A3t F3} SGEAE ¥
of ¥hgAde] Fhadte S e .
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Fig. 1. Chicken-specific IgE, IgG; and IgG subclass Abs (by
ELISA) measured in sera from chicken meat allergics. Each
lane indicated mean value of positive and negative level.
Results expressed in optical density (OD) at 405 and 490. Bars
indicate mean value and SEM. #*p<0.05.
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Fig. 2. Chicken-specific (A)IgE (B)gGtiotal and (C)IgG4 Abs
(by ELISA) measured in sera from allergics and nonallergics.
ELISA were performed on same plate to allow interindividual
comparison. Each horiziontal bars indicated mean value. P
positive, N :negative, Raw :raw meat, Heated : heated meat,
SGF-15 : SGF-treated(15min) meat. Bars indicate mean value
and SEM. #p<0.05.

solution® 2. A5} #FFL ) 10~200 kDaR =] T
gl shid QRS E 2= gl9lvhFig. 2(A)). Crude extract®
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Fig. 3. (A)Coomassie brilliant blue and (B)Silver stained SDS-
PAGE of crude extract (lane 1), heated extract (lane 2), heat and
SGF-treated for 13minutes (lane 3), heat and SGF-treated for
60minutes (lane 4). M, marker. SGF, simulated gastric fluid.

739 35~70 kDarlolol] g ofe] whifde] B¥Ee] 313
tHlane 1). 719 Helgt Feoll= 1 ] ElEA ) Bl
B AR gl QRS B g 5 gigivh(lane 2). 7F
dA=] F SGER 1582k X2gt 79, Esi=e] AR
DA e A7) weEs FEE ¢ e, 53
70, 85 kDa%-5-2] Wi=i= SGEAE| F=i ¥ 73 et
= oAk Rodtl(lane 3). =3 7HEAE] ¥ SGFE 60%F
7} 71 A3t Al AslE4e] o8] oo whi A
e Ba|Ho] peptider} F7] Wil w2 o] ALt
ZAcHlane 4).



Silver staining(Fig. 2(B))< Coomassie staining®j®} <
ANE B 5 gl%lew, AAH 2= brown?
yellowAl 92 veldgde}l. 8k crude extractel] X “epd
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Fig. 4. (A)IgE (B)IgG,,, and (C)IgG4 immunoblots of chicken meat extract, heated sample and heat and SGF-treated (15 min) sample
with sera from individuals (1-7) with allergy to chicken meat. P, migrated chicken meat proteins. N, nomal pooled serum. «T;
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HA Fo] IgE A9 W3 immunoblot 23} crude
extractel| A 14(4/7), 17(5/7), 28(5/7), 35(7/7), 43(6/7), 61(3/
7) L 7847 kDad] S E 4 il Az &
o] dolole w2 e 2] FAFA 14(1/7), 17(6/7),
26(3/7), 28(1/7), 35(6/7), 40(5/7), 78(3/7) 2 90(6/7) kDa2]
chillo] wol9lel T, 17 kDad] w2 wheA o] Sv)slH e
), 26kDa®] w2 A =E lebd wbg, 28, 33, 43,
61 kDa%] w2 Aleprc), L8| 27] BRbFo)A = 35(4/7)
kDa®] who] suhg Fol| = Folglede),

FA Fo| 1gG,oy FA ] HEF immunoblot 23 71EA
25l Fof| dolgls w2 U 27] ExlEe e 21(1/7),
28(1/7), 30(4/7), 39(1/7), 41(7/7), 45(2/7), 50(1/7), 66(1/7)
2 110(1/7) kDaellA] A2=ge, @2 il So] Alglgle
o, 21 kDaellA= of7k 78, 41kDad) A% A9l ¥
37} gleieh SGR) 213F 43hak-g Foll= 21(5/7), 45(1/
7, 50(6/7) & 60-110(6/7) kDacl| A =2 B 4= g)gc}

A Eo] IgG4 A g} immunoblot 23} 7183 E]
 FE 16(1/7), 17(3/7). 21(3/7), 23(4/7), 26(4/7), 40(6/
7, 43(3/7), 45(5/7), 61(4/7), 64(6/7), 85(6/7) = 110(7/7) kDa
o wi=r velget, 7k JE] F 25, 35 kDadl =R P
=)o) Aletslen, 61 kDaslA HH-do] et SGEe]
%k 2E2E-S Fele 21(5/7), 450/7), 50(6/7) E 60-
110(6/7) kDaoll X shHo] A=}, 48 kg Fof @2
e BajEe] AlEizl Ao Helnt,

i 1

AlE e 27)d) A3t A 7 il ] A)e]
9 B3} oi=r] wgel] I An|REke] dubE]l AE
el ol FAR I gled, )] A= o, dEe] A
= dw Fov)Fe] e BFel g 4t FE A
= 9l oK Samuel 5, 1996), 58] vzke] A=
obz]2 o]Egl A F UHl2y] 3 o =2Ae #E d7)
n|E3E Asbolel, gar|el] Hgt A% deEl2rlE, =
ME =27 Ba=e] 9le, ARl AT (Liccadi &, 1997+
ko)) ik ) WA (Bausela 5, 1997)2 Yolr 7]
gk A=}, el U 278l A w)ad o)
27 fEe] B AFe2 BYHEI 9lo], §v]E o
ANFLE sle] B ARE Z3) Hiv) Pzl E8)3)
4 BAS gelsial dEEy] fiadS dopdaz) st
Aot

S 2A Ak FAE k> IgBakAel o3 5AF
o2 ehiRgl, Fellels AF dElE0] SAjelA Eof
IeGaHA7F ubil 3] AR 8] Aol £ AgelM= &
Aol g HEAS- TAsle], WA Fo] IgE kA9 o
Bo] A Bo] Igg. o leGsublassZ E3] IgGdol] w3t

S gelskaa) sl old] 2 Aol g €F T
245 A3} IgEY IgGl, [gG2 ¥ IgG3e] A=
o PR, 186, 8 1eGal M= ) 3ul
o] ake] Aol 2 frolat FhE Bk A 5] IgE A7}
S =272 HEzETS v S o HT A= A}
ol BA|u, A2 e A& el B 4
2717} 1gEiA RRE-Eoe o 7R = Aoz Azt
Heleh, =3t B3] G 27]7F AoRledAE g2
A F 14% A=Y ¥EE v =F ALz Bu
(Bock &, 1990)51 2 sl wh, ezl A wlas o
HE27] 2 7PeAe] B AFLE vEPdo RN, IF
7¥e] zpel7} Q&g ZEjElar, €A dHEr] F=lHdlAM
AR 9l Al ofe] 2]l A] kel 7S zhbE
o, feueleA] Belxql d#=2r] frEAde Aelr) )
25 A2 4= Qladc). @ Be) IgG4kAe] A5 AA
Q] whgAdeo] IgEst o Aol uls] =] A e}
o, 58] IgG4sdAl7t = AFel 2a’ivie A
(Igea 5, 1993y 13 W) HA|ol|lA vehls ol
ol AR ApEgiet. wat BRl3ehe Al ufE g4t
2] #W3ellA crude extract?} Zhdx®] & A, IBZ
SGFA=]e]| whe} Zhasle A% (Urisu 5, 1999 & 4
o= A2 A 2A epitoped] U E27] fHbAlo] d A&
kg Fol= AEA] S el e 7S AL &
- st

2 AgeA garr] whiizle] BAS gelslix) SDS-
PAGEZ A8 2B} 37| F crude extractel|A] )%l
7~200 kDa?] S E-2 tF2 ol A Hellgl
31, Ak} s E Al Eobsle] EeEinie SlE o
eledch(Kortekkangas-savolainen &, 1993). Silver staind
e Gef] AL, 23 HhE Sl = delsle A
o] 3% glycoproteinS HElAlA Fovh(Liebers 5,
1996).

T3 o 2r] o] FAE o8 dv] AE T2
ot 27| ik ABS ERI5 A} immunoblots AAJEF A
T}, crude extracte} 7t He]E} A, 2=z ovtE F
SGFM2] Fojx ydolgle whiAe 3 & = gloich B
%, g2 A 7hake AFHEge] Ed whe] 9
A o tARL A =E Aldle U B fARE
epitopeel] 2] FAdukSe] el A EEE 3RS 39
v AR deEA e 288t 4 9li= Aol ol
= Zlez Y7EY, B8 garle] A4e E5 osiM
E 757 ARl =g Jld AE Felx EAlshs el
S GEl27) RlelA AE Y 20E fERe e
Aog FAHAT sl F SGFE Azlsle] ezl i
2 crude extract, S GA=|g Ao} v]PL o oF-
o] ghijae. L3l gl False] 1 o] HAS] i

¥ Ko
rlo w Fi
=

rir




S| & o= Sk 13

25 ¢ 4 gk

IeGe} A7 &4 Al Fole B2 7S el 1gG4
ol W3l immunoblot AA|& A} HA Fe] IgE, 1eGu
IeG43A 7} ke Qe 2alle] vhgsle Wde & 5 ol
ek (Szabo, 1. &, 2000). A Eof 1gG, 2 75 &
B AL BE oM FEHoE vekhd Ao ol A
olmpe} EAlH o R vehd Al22 Specific 1gG7F ¢4
A MAAA L] ¥R 7 glole) =EL ¥EFE A
g3 & 4 9l9ttdohansson 5, 1988). A 5] IgG4
9] A¢ #AH = ARo] Bo] Ipke} v wF S o 2 vk
Aol Ho] AAR Jelidd, F, Ighel ¥hAde] 2 A
745 15G49)] o8] @& vhsAl S vehiglz, IgE o
3w WhSAlR [pGadl] 2 HhAlS HedFsies, £
Aol ARgE #Ao] 4le] FE AR Eel®l ||
Wk GHlEr] e dAYE A F o, ga) g2
717} IgE w7 WS oh=} IgG4 Wi WS- EsF Fub
gL Z1dg 4= gladvt. el g2 AglA 1gG4
o] g3tel] tjs] WAale] RelA I gleH, 1gGas T
dol] ¥t 1eGEA7T basophil#t AgSI= reaginicEAd-S
7R 9le] A3 Fmhke-E jrfglele ¥51(Wakayama
2, 1998)2} IoG47} immune complexZ SHE F basophile
A3 sl2E] £ A IAE EuAgleER A3 o
#27) WE 427 A8 fARe vheg s vk,
A 18 -2 HAls= 314 (Blocking antibody)E = 3t
za5t 4= 9lele B U(Igea 5, 1993)7} 912w, Rafeis
(1989 1gG43}A7} A3 Hhe} 2|98 wh-2 927
ol Bskar gle] B AgeM garr]e] WEk =2 9k
A2 Q99 doet £ 5 USH(Nakagawa, T. 5, 1992,
Miyamoto, T. 5, 1991).

= Bo] HAE Foge BE AHEEY BF 5 H
T71e) 48] B ol vl A1 Fe HEME AAEe) &
b w2 A wlmelZla 9L, oleigt AR Wbt o
#H27) dalFe] vlxel s FA| kg v)AA Hox 7
215l 5t SolAe] Ayl AAe] BARNET 8F
=31 gieh. ofe] B AgME oo AAES Bl g
7] 2] in vivo modell| A2 processingell wHE HIAE
in virro’doll X Elslglom, F3} Al 9 Ak E Aol = gH
sl de|2Ac R FAE = wilAS s o glole)k =
g g3 Fo] IgBol ¥]s] 9538 32 94 5ol IgG4e]
Ak qkgAd o] BRlE LB Ha|oAle] Bolzgl ke
2 A4} ool IgEell thgt 13 U Er] VAL ze
AE 5 g OE VAl dgt e A7l FAlo] Re}
A3 )3, IgG subclass 24 o] 98] A= 9= &S
St b, o Lyl 1pGae] SR7L SRe) B dElE
7] gAre] Zk g A 8A9] el 851 24 T sl
Zolet AZE 9.
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