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Sensitization of Food Allergen in Breastfed Infant with Atopic Dermatitis
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ABSTRACT

Breastfeeding has been known as the best feeding practice to prevent allergies including atopic dermatitis (AD).
However, the benefit on the prevention of allergic disease is still controversial. The objectives of this study were to
examine the rate of sensitization to the protein of eggs, cow’s milk and soy in exclusively breastfed infants and to
evaluate antigen-antibody reaction between breast milk and serum of AD infant. Data on feeding and food hypersen-
sitivity were obtained for 62 AD infants (32 male, 30 female) aged <6 month who had visited Samsung Medical
Center from September 2001 to May 2003. Food hypersensitivity was determined by measuring specific IgE to egg,
cow’s milk and soy. Specific IgE levels > 0.7 KU/L by CAP assay (Pharmacia, Uppsala, Sweden) were considered
positive. The rates of sensitization in breastfed infants were 41.9% (26/62) to egg, 30.6% (19/62) to milk and 18.0%
(11/62) to soy. Immunoblotting analyses were performed using breast milk with the matched serum of seven AD
infants (4 male/3 female) . Binding patterns of AD infant’s IgE to breast milk extract showed visible specific band for
immunoglobulin, especially in case of a lactating mother who did not completely restricted ingestion of egg, milk and
soy. These results indicate that sensitization to food allergen develops via breast milk feeding. Breast milk feeding
should be recommended in infants at risk of developing allergic disease, but maternal intake of highly allergenic food
might be restricted for prevention and treatment of food allergy among the babies with AD. (Korean J Community
Nutrition 10(3) : 264 ~270, 2005)
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#H=27] SHANAM AHEH LH27] JHE s 2RVt
AR gltk. o)e} ZL A2 wiFE Bf /5 &
SEM ot 27] o SN T2 olF WA =F
2HE B350 (Udall 5 1981), 25 W secretory IgA
9} 72+e HHAFEEA Y mucosal growth factor7} A 3
Aol FllellA] FFEE RAE Tolgo] AF] 7 (sensi-
tization) ¥= Z& <4 5 lvks AT o] U
(Kleinman & Walker 1984). Schoetzau $(2002)2 4
ML ERE B Fo] ZARE 9 FrRU} olEy)
2ol whaleo] Wktiy ¥ w1519 11 (Schoetzau 5 2002),
Kull(2002)& 4714 o}4F 259t 2Q1 o] 47143k Ho)
A B3 FRg A 2|z A, olevuiy o2
8] 2] ko] vkt B EitHKull 5 2002).



a2y 23 7 2RV gEETE didite B
BuoE B9 BA7F dEl2r)E ogE 5 gl
& =9 ALl gk 19803uiet 1990 Aol
of FR¥7L AT AY, $F, W BT Id A
o] 43 F 14714 6412 Aol 1 LY 107°-107°
gREe oz BRoM AEdrhe Zo] FHEHUHKI-
shaw & Cant 1984; Cant 5 1985; Axelsson & 1986;
Troncone 5 1987; Host 5 1990; Sorva & 1994; Fu-
kushima 5 1997; Chirdo 5 1998). &3 o|&gA ZFE
Z3) oplelAl AEd glde 7 o) ufg AFo)7]E 8t
Ak AR AX AA AFLE271E FEshe A2
2 gk AtHWarner 1980; van Asperen 5 1983; Gerrard
& Perelmutter 1986; Duchen & Bjorksten 1991; Hou-
rihane & 1996). o]8)3t AFE wlg O T vl Aof7)st
3] g AsloliE Th R7-E shdA AFLHEN T
Aol o= S Avizt Al 7, UF, A3 T AF
AFHE A AE Aty 9or oA Al s F
Aol ZAYA e B¢ JERARARE £ 2E AN
9t} (American Acamemy of Pediatrics 2000).

Seolire Eiafole] gel2r] B Ag 3
& AR} AT} 9x) ok Aot Tt AA ¢
AbolA Zfol el AT AEo] gle TR Fokex
olEdFRdog HYS sk F97t o ol2E
go} Zo AFYU|Z AdEE LT E3] BA ©
t}. o]dt B¢ XNEE $5t do] A ¢ A F
DX 9o} @ ojyge AsiA dck 759
AHE ol ATAA Aol & 2L, R
Agto] AA3] o]FoIx| vt o8] 7HA] AEFE Al
o x EFsla F40) 3AHA ¢E @ A BRE A
XA} & AL, Bf F7E AET AT A &
& AEL T3 ARo] ZAHAE= & AWt F ASH
Q1 B3} wgo] Q3 EY] wFojtt. olF {84 I of
Efuiyg slolE tpdom ¢ Bfel dHEr] dAel
#E A7 27EHE U AFE ugoE & A A
o) vl ojol & Zio g PZtHr]

B APME B FF F2U olEFHRE SolE o
Ao Az = gt 2y} AEFLGHZ7] 24
A S mfelsly, AF At o 2/2 geE7] s
AAE B8 B S F9 olEduRg Fold] A53
Al Ho] #eld) a7 E viHdtnA} 3Gtk
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1. 2348019 A0 Higt 4% Af TA

Brfote] AEdaErlel digt 33 AHE AR
28 2001d 9€HE 2003 59711 ZEEZAEHE W
A% 6709 wte] olEmuiyd Fojel chair] FFA O
2 7225S ZA) S3iTh ZAF Ve AES FReP M &
3] A3l AFoldA Fo delzdes duidl A, &
& FEZ s AF 2 g F2E ]l
317) <48l A138E ZAR= CAP assay (Pharmacia, Uppsala,
Sweden)old, g} 3 W) A, -7, diF 5 3719
AE Eo| 3 57} 0.7 KU/L o)l A9-E o=
Fdad Sy

ZAF A} 71zkelA 6709 miRte) ofER AR Hoh=
1339 olgled 1 F ZAFE AHsAYU AL, diF A
E2 o7} A3E AYoe) & Aor Uehd 718
A7l wiA B

oledu] R ] Mgk A3 A%, W ALY FF
< Holn EAZ0 R B¥sh= g BN, g7
Aze] HYL 71507 519 ™ (Hanifin & Rajaka 1980),
g e olEmuiyd FFEE vwal] fske] SA-
SSAD (six areas, six symptoms in atopic dermatitis)
WS 0]4-313th (Berth—Jones 1996).

2. 289 oY gym MY HY Z2

EFAQ 7HAE A8 B F 2R} oY I
A yhgo] YoJu=x|E FRIsl| 9138t} immunoblotting
& AFsgic) olEN TR Fo}l F AFel A FS
HoldA BHFRE 3l Sols didoz siglern 1 F
B2H 7999 ool tiair] AALE AT 7 F 57
o FHRE Y U 2F So] IgE A AAE EUE 7
FRO) AE AFlo] o]|FA FeelN ERE AFHMAUL, 2
ge dg =] AHE 2S Ugdsle] AF Adle] o]FolA]
2] oo Aol ERE AZEIGIch 2R AFH dAIY 7
S50 AZ AFH Aug olETuiy ot AF ol
IgE 3l¢) 42X Table 19 AASATE AFH e Z2te]
&= gulas 2a 3 SDS—-PAGE (Sodium Dodecyl
Sulfate Polyacrylamide Gel Electrophoresis) S A|383}
A3 NC (nitrocellulose) Zoll Hojsly 1 /5 HI
A= ZH2e) o17)2) 837 immunoblottingS A3
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Table 1. Clinical characteristics of infants with atopic dermatitis involved in SDS-PAGE (Sodium Dodecyl Sulfate Polyacrylamide Gel

Electrophoresis) and immunobiotting

Patient mo:;ﬁse/Sex Eog Specmch;I;: kL) Soy Maternat food restriction

1 21/F > 1000 > 1000 702 Egg, milk, wheat, soy
2 5/M 225 2.1 101 Egg. milk, wheat, soy
3 19/F 57.9 3.7 305 Egg. mik, wheat, soy
4 10/M 47.4 224 05 Egg. milk

5 15/M 431 19.2 48 Egg. milk

6 6/M 28 0 0 No

7 4/F 39.6 7.8 0 No

F: Female, M: Male

1) BUAZE

5 m® B&9 TFY 20% TCAE £33
Al B3 3047 ol deid S FRAZT) o37)e) 5
mle] 0.1N NaOHE &&s1o] F8A]7] 3 4T 6,000 rpm
oA 3083 A4EE Sk sleleke FEE oMlES
2 33 Wojulo] 10,000 rpmolA] 30837 gAalResh=

S & =
il

A% dd e Fd AFske] J8k 20T el Bust
Ak

2) H3E

Zt Bfre) 2R 2S5 890517) 91819 SDS-PAGE
£ At B4e] dld 2AgE v3sied 12.5%9)
separating gel® 4.5%2] stacking gelo] AREE T} Gel
A 2ol AF2-3F 30% acrylamide mix (29.2% acrylamidr
+ 0.8% bisacrylamide; Sigma Chemical Co) &} 1.5 M
Tris buffer (pH 8.8), 0.5 M Tris buffer (pH6.8) &%
2 o= AR F 4T WA B on), TEMEDH 10%
SDSE-HL Ar2el 10% ammonium persulfate™ ¥%F
SHIE B ATt ARSI

e Balg =2 X829 sample (loading) buffer
(Tris buffer, pH6.8; diethiolthereitol; SDS; bromophe-
nol blue; glycero) & 1 : 12 X1 83 WAo] HEE
100CollA] 537t 718 3H3ich .

ZH|¥ gelol SDS—page standard (SDS—PAGE Mo-
lecular Weight Standards; 161—0374 Bio~Rad Labo-
ratories) &} 10 x] @A 72| FH|E ARE U8t
A7) 95§ Tris buffer (Txis, glycin, SDS) o] A=} 100
voltel A 5% B 9% F vl 200 voltollA 4F-5381
% A Azto) Uik 40~45% AE FA SR H(Bio—
Rad Laboratories).

45 % gelS #2] ¥ Coomassie blueol] FA3}o] B2}

ZFS gUsigith

3) Immunoblotting

A7) G5 B gel& 1417 52F 100 volt?] Hghs o
NC (nitro—cellulose) 2tell Aolslgit). Aoz} ¥ NCH
< GA9}e] vl5olFQl A% WA k] 0.3% TBS/
Tween20%)] 30%-7F WX ARk

Primary antibody (¥4} @3 £ AlF, 79 poly-
clonal antibody)ZE 0.3% TBS/Tweendl 1 : 10 H[E&Z
343l S F<F WAISISITE Primary antibody 2H] HE
% % 0.03% PBS+Tween20 solution® 2 33]o]l ZAA
A23Ae). 0.03% PBS+Tween20 solution®l 1 : 4000
vB]&2 34 A7) secondary antibody (Rabbit Anti—Hu-
man IgE Ab; DAKO, protein concentration 7.0 g/l) 8} 1
AIRE ot ALoA] REGA)7| 3 33 AU throE
1 : 6,000 B)-&2 349 Anti—rabbit IgG biotin®} 1A]7F
FeF AofA] wkE F 33] ATt Biotinell 2¥3sh=
streptavin—alkaline phosphatase conjugate (BIO—RAD)
£ 1 : 3000 BI&Z 0.03% PBS+Tween20 £ 34
3t 3087 HHe-AIF e} & HE2-2 phosphatase con-
jugate substrate Kit (BIO—RAD, buffer+reagent A/B)
E AM3199th AP color development buffers @311 sk
SAIA AZE BEASHAA Y FEo 2R FRTE
Aty ¥he-& FRART

H
=2

I}

1. Eo1Y Y¥H EN
B Ao x3E ol d4E EALS Table 290
A Bk F 625 AFL 440 + 1.3871¥0]% e

o, ol iE WAATIE 1.28 + 1.257H22 divE
170 A% 2 ofEdvFgo] LAY e B4 ofe



Table 2. Clinical characteristics of breast-fed infant with atopic
dermatitis

Characteristics

Number of subject 62
Sex (N (%)) Male 32 (51.6%)

Female 30 (48.4%)
Allergy FHx ~ No 20 (34.5%)

Yes 38 (65.5%)

Mean = standard deviation

Age (months) 440+ 1.38
Onset age (months) 128 + 125
SASSAD score 130 x£11.5

SASSAD: Six areas, six symptoms in afopic dermatitis, FHx, allergy
family history

Table 3. IgE levels and sensitization to egg, mitk and soy
IgE levels (ku/L)

Rate of Sensitization (%)

Egg 9.24 + 2.79 a9
Milk 2.99 £ 1.74 30.6
Soy 3.18 = 1.74 18.0

vuRde 2558 AWE 43 130 = 1152 el
ou, 3o} 65.5%7F ¥HZ7] 715E0] ik U 7
Al 5 0|99 AE AAH AHE AR A7) difE ol &
218 AlFEkR] gkod 67lgel WEd 59le] 3R
ofAfIThE AHFH 3 o] 9] TAISTh

AE 5ol FAY 528 AWE A AL 9.24 +
21.97 U/mL, $8%= 2.99 + 13.73 U/mL, th¥+= 3.18
+13.62 UmLes ARAES AW A7 A 72t
£0] 41.9%, 79 ZAET 30.6%, Tl gt 225
< 18.8%% YEFTH(Table 3).

2. 25t ofje yH M HAHY 0l

SDS—PAGE gel& &3t B/ 22 2XF g1l
&0 A= Fig. 13 Z} 4% 75 kDa F-¢lof |
AZ2EAN ¥A 9 (bovine serum albumin), 25 kDa
B2lo] FA|2) (casein), 15 kDa ¥$¢ll @ —lactalbumin
9] F2o Wy wlyt FRlEgo B Fn|s iy o
7F RIS 2 Bfollx Fo @iig wle] oS v
o} 7p EAe we Fxeo Aot BYs & F
QAT olE BEf o @ial FEke 570 AF 4
of JE Px| o= Ao djA glovt whila 2w
+ g2 ¢ Y55 Aske gtk

SDS—-PAGEE A3t gel& NC of] Hojslod 71 B f-
£ 93 & 479 o119 37 immunoblottingS Al
st W 9hg-8 F1e A= Fig. 29} 2ok 54 A
gho] QAW 6% $otd] A9 A1 75 kDa F9¢} 25
kDa H9]ofl 7338t W& Hole= Wy FAHw 73 &
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Fig. 1. SDS-PAGE of breast milk. Breast milk (1 ~ 7) was suspen-
ded in TCA (20%). After incubation for 30 minutes at 4C, sam-
ples were centrifuged at 10000 rpm for 30 minutes af 4°C. Pellets
were washed three fimes with acefon, and finally freeze-dried.
The lyophilized products were suspended in sample buffer (Tris-
HCL buffer, pH 6.8) and loaded onto the electrophoretic gel.
The composition of electrophoretic gels was 12.5% separation
gel and 5% stacking gel. The gel was stained with coumassie
blue.
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Fig. 2. Binding pattemns of patient’s IgE to breast milk extract after
immunoblotting. Separated of proteins electrotransfered from
the gel fo nitrocellulose (NC) membrane for 1 hour at 100volt. NC
membrane was blocked with 0.3% TBS/Tween20 for 30 minutes
to prevent non-specific binding. Sera from (diluted 1 : 10 in TBS/
Tween20) patients and Rabbit Anti-Human IgE (diluted 1 : 4000
in TBS/Tween 20) were added to detect the presence of anti-
genic component in breast milk. Anti-rabbit IgG biotin (diluted
1 : 6000 in TBS/Tween20), streptavin-Alkaline Phosphatase con-
jugate (diluted 1 : 3000 in TBS/Tween20) and Phosphatase Con-
jugate Substrate Kit (BIO-RAD) were used to develop color. B:
buffer control, N: negative control, P: patient.

oke] 7% 75 kDa #-9] 738 W32 Hole w7t EIE
o 24 AEE AR Fole) A4 H4E AT G

Sotol] Hla ¥kl w7} oFshAl WEbRT
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Ef7F dHE7) 2AS dASks At QT g
T 2AFE AEH ghor} olFE A4S YA
K3t Ao AGH 1 e ol 247t L) @
AL Wt 2t Qe s (Kull $ 2002; Schoetzau
& 2002; Kerkhof & 2003; O’ Connell 2003; Laubereau
T 2004), 238 ¢HEE dodlE d¥UAE B
H71% 31K Taylor 5 1983; Cant 5 1985; Bergmann
T 2002; Miyake 5 2003). o]¢} Zo] 02 Ay} U4
Hi YE AL B B3 AW} 488 EAE 722
A7 7] wiEel Zzbe] AT gzikle] t21 2H
o] Aoyt th27] yRol|x %, 257 2t e B
dell 71Ash= Hol Ytk B2 R Fole dulzr) 2
A7 A-sl] Bl S ggdo] EdS vF ¥3
3t Utk B34 Hdo2E B4 U secretory IgA,
mucosal growth factor, & 22 5 ol o]yF AR
& AP ERE B3 ¥ ol AF Fdo] Al
gho} 2]Eo] Z+2Hallergic sensitization) ¥
o3t 4= Qlth(Kleinman & Walker 1984). ¢
S7= Efol durt AHs AF o] EA)
Zolot, Al EAlshe AF e 2 1L
107°-107"° g %xo|v (Kilshaw & Cant 1984; Cant
1985; Axelsson 5 1986; Troncone 5 1987; Host
1990; Sorva & 1994; Fukushima % 1997; Chirdo
1998), oli= o7} ¥de A4 HARE | =5
GHETRE WX5k o] JR9] ko T Zhzlo] Hoj 4%
LA =2717F ft = 4 oK Warner 1980; van Asperen
5 1983; Gerrard & Perelmutter 1986; Duchen & Bjorks-
ten 1991; Hourihane & 1996). @A7HA] 0|20 2H
9} #HAH olEFIRA APolME BAF 7IHS o)L
Fe & A3 2358 Zd Ay $A483tHGdalevich
S 2001). 28} Bottcher (2002)& EH9] B33 &
= y2he] 46 met bE 9SS X FeEA dF
o 7123 #Aeje A4S ATt Bottcher & Jen-
malm 2002).

£ Q7N B 59 olEdH R gols oA
o= AFe] e T AFUdHET) g AnEos
A U fote] Bfio} ol BN TR o] S Ay
1A} 3Gt AR 674 o] Fell= o] fA o g HAHEHE o
&t AES F A ot AELe =) @A 7}
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B40] Q7] MRl olF AT RESRUE F3 4
=9 73T AFGH =T 2AE dotry) 8 Ui 3
Al go] 671€ ueQl ZHRot 620l sy UAt
ARl ke ARty B A7) o]f4jo] A o]Fol
AA] &S 6718 mRke] Jolg dideE sl AR
Efefr 32 dolkso] AR T A7 138 QA
9 & HFo] £ o goje AR T & A2e
Efd 7ol ok 28BE 2 dATE 939 B
Al olm] ERIFGE AXHY BAE T3l vyt e A
d F, UIF 5ol oplolA AgH 1 Agy guwzle
A2 g B3 A AE LEEoh 2 £ Qes
st Aolgty & &= ok T3 2 H 341 o}k yRy
ololA A, 7, diFel dig &5 AFEde27)
Wggo] A veht Rivt AFd 209 #HE olE
uFde 238 ¥ QA He R ohdrle) thigk
AEE YA SISk olET U o] o Jro o
T %S4 B30 A5 M9 5 Pl b L
27] DS AHE A3 del27] 7S A glo] B
TR 2F0] olET TR BAo] fejHor A
ERThy 3133l (Miyake 2 2003), 255 298t A3
HZAFE wAg $ 2] BE7)5 (gut barriar function)
o] =tk y B 13t (Arvola 5 2004). FUolA
T 4UE7] A3 dd FolE toE B, AFAzA
T, GRERAIRS] oA a9E 23 Aol 27 o
WA 2o} g 27] o] Wl s ont oAl
Aol7b f o AgAzAFRIH= A Jehd b gtk
(Han % 2003). Wt 2E27] S g8 Ziris
AT AL e fEvelibE F o A I}
AFE Aoz ®walt
= AT o)A FH-9) AF Algle] o]Foizl gole)
o|FoiR)x] & gote] PAF T2k immunoblotting
A A ABEA] 2 shote] whg W) sk U
< W S ASsE got] A9 uks Wi=s) QAU oF
A Yt 32 Agtel] mhE meshd whg-o] Ajolrt
W Bl 4 Utk Immunoblotting®] ¥k-0] A
57dE AR AT £ Gtk s oy A
A Wl =552 &4 AFtel ¥ Fato] AT,
R AEE TR AARE W o] Fdo) d3lHE=
& n]Fo] B o) Immunoblotting®] k9] ZHAE ofE
o5 42 T3 Bo] Qioky wekdc) A4 o
d2719] 98430] & AU Bf 77 F olEg9R
AZGEE7)E A F A 559 &
A& AgsH= Ro] AubA o)t (Zeiger & Heller 1995;



American Acamemy of Pediatrics 2000). $-&Juek)A
E AE7H) A8 A ol $4-o] tialA L4 A3
o] oJFAREE AAE ZHFolol & Ao ML) 17
U ddFo2 s olEvnRy Folo] Ry So] gy
T YO AES AT glo] PRz 3No] =
oA 1 Qlow A7 Gz Alyt muEy)E st
(Chung F 2004). 53] 2/ 39 olEymjRde) A
T T AURA 24E Ao 2 QlE dn)sl o)
7t @A FFEzRY Al Ad Atk AA A Z Lol
WH3HE BRGH 59 ofedujied slole] e i
ol 247 S48 Agsln glglod #Bat olae o
goje}. nlx AolHstslold dalEr) SololA 24 S5
2 827} olge 3¢ AYAZARE AHeE 2 Aust
% (American Acamemy of Pediatrics 2000), $~8-5
o AF Algo] o] 1 YLAE BEFstu LelEr)s)
B2 A& 1 T3 o7 o] Aol Aoz} & 4= Q= A
T R FE FUE & ks A7 solauri S 1999)
R g A2 B Sf B9 oEeg gFsks A R
olc},

2 A7 Ao AA 94 Aol H)5o] B o o}E)y)
4 Bl o Bfel B3 A7 8283 o)2o)Ao}
g oz wddr. gu=r9 ddsiel ¥ g8 22A
Hog AFY Ao ohiz}t AT A dejHql Ba
o] AlxEojof & Row Azt

2% o ¥2

Bf 08 B3 AELd =T ke dolny] st
o AR, -, hFE AT o] Q= 671Y uwke w1
Frfols tdoz o8 AE9 RS gelslt
Aol et 72ke] 71F& CAP assay 4 59) IgE 0.7
KU/L ooz ek B3 2#-9) olEmn)a go}o)
A 9hE-E B3l 2R FUN S FAe T 859
=24 A 53 FAAY FAS Yristust sk,

D 2R 7 319 AR, F, diF 43 280 g6
AL ke olEvwRY Fohk= 621o]t}. Yol 32
7, oJolr}k 309 <)o, tiitole] AR 440 + 1.38
N 01T, A% 1.28 + 1.257190)] o}Ex]vjRolo] ut
it

2) ZAES AHE A9 AR ggo] 41.9%, L&
o AAEE 30.6%, 5ol e AEL 18.8%2 Ut
W,

AL R - oAl - A3 - o]l - 269
3) EA¢ got B379) immunoblotting A7} 4~8-1.9)
AF Aol 0] FoiAX) ok A et whe- B whad
AF Ago] o]Folxl A9 wkge] okslA Ekxtch
olefst AHEL ERFRE Fall oblolA A2 © AE
Fo] o= RIS YA T TS 2% A 5 9
T A00] B F Y& ANFRE Floln, $419) AEH)
9] e g8 FAk fauels g @
g8l RS Fruzom AR Ro] ofig Ao
=A% g2lHe A Y] ArHojor & Rolrk
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