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Effects of Probiotic Extracts of Kimchi on Immune Function
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Abgtract Atopic dermatitis (AD) is characterized by chronic relgpsing inflammation and is associated with hyper-
production of immunoglobulin E (IgE). Recent studies have suggested that one of the trestments to aleviate symptoms of
AD could be a supplementation of probiotics, Lactobacillus, Rhamnosus, Bifidus, etc. The purpose of this study was to
evauate the effects of probiotics on immune parameters in NC/Nga mice treated with 1-chloro-2,4-dinitro-benzene
(DNCB). To induce atopic dermatitis, DNCB was treated to the back of mice for 2 weeks. Then, NC/Nga mice were
divided into the four experimental groups randomly. Probiotics fragment, probiotics with other complex (Lactobacillus
rhamnosus GG Bifidobacterium lactis Bb-12LbL, L. plantarum K8, L. plantarum K8 fragment, y-linolenic acid),
antihistamine, and digtilled water were administrated oraly to the NC/Nga mouse for 4 weeks of experimental period. The
groups were probiotics fragment group (DPF), probiotics with other complex group (DPOC), antihistamine group (DAH)
and distilled water group (DDW) as a control group. The levels of serum IgE, interlukin-4 (IL-4), interlukin-5 (IL-5),
interferon-gamma (IFN-y) and spleenocyte IgE were measured. The levels of serum IgE were significantly different among
the four experimental groups. Before the treatment, there was no differences among the groups. However, from the first
through the third week of the trestments, the levels of serum IgE in the probiotics (DPF, DPOC) and antihistamine (DAH)
groups were lower than those of control group (p<0.05). The levels of serum IL-4 of DPOC group was significantly
lower than that of control group (p<0.05) and serum IL-5 levels of DPF, DPOC, and DAH groups were significantly
lower than that of control group. The levels of serum IFN-y were not different among the four experimental groups. The
levels of serum IgE in supernatant of spleen lymphocytes were not significantly different among the groups. These results
suggest that probiotics supplementation showed partia effectiveness in the DNCB treated NC/Nga mice via modulation of
IgE level and IL-4, IL-5 production. Based on these findings, probiotics exhibited the inhibitory effect via IL-4 production
thereby inhibited the production of IgE in aopic anima model NC/Nga mice.
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78 Bifidobacteriumés, Lactobadillus®:, Enterococcusss, Clostridium
butyricum, Lactobacillus sporogenes, Bacillus subtilis 3 Bacillus
polyfermenticus S0 9om] oS¢ Wz @ gelr)sel T
3l A7Eo] BuE Y rk2-3). £3], f4kt Lactobacillust-S
el BdH g EAste ¢ o2 AGEH, &+, dvtoleis
74 52 Ueiie AoE BRIHATHAE). 1, v, obrlof
Egrete] AlA Ak AP oF 21290 oM | 30%
A RES BolaL 3UTHY).

Fakte] A Aol 7ol B3 AR o] ghond,
FHzoll= frabd 77972 (cell component)ol] o3k W &4
dgnd transduction 717l &gk A4E A= Hoizl vl Tt F
= Aol o5k Lactobacillustt-2 Yel27] AjellA| 5o
g A3} gxEe] 715e] FRE AR JERITH6E-7). B3, IFN-
v IL-4, IL-129] ER1E -3t Th2 Alx29] #3515 Thl Al
EZ AT AR YERRTHT-9). ol2ig A A3E v
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AR F& z2uto] Q¥ A7) olET] FE XY NC/Ngamicedl| X A R 3F v 2]= F & 83

o7 Hoe g7 oW W X8 ERH PeR
Znjo] Qg 29] o] &g Akl AUTH6-8).

oLE3 35 (atopic dermditis) e olE U275 71 A}
oA Yehte tlxd IRdgez o Wy go] 718t
3 9tk &3], Egelgt ERle RHETRASe 2 i A
= 2 7HEFol T4t A 179 051%, oJHele] 7

510%7} olEMHREAS ek glon FAo] Yelye A7)
Az AF 2-eldoln 53], 1 mintellA 7 Be] yEr
UL 85%7} Bl o] el UElhube Aoz B EITH9). oHE
oA A1 oA WS YWelA|A] Fokovt FAH 84
o We 7]59 EvF 9 ARl adlo] A™E e AL
2 9EA AT ArAFe] wEH olEy R Al &
% IgES] Fe] =A UEteH IL-45 A= CDA'T cel
o] #oJshz Zo® RyE n Urk(10-12).

olEd IHYe X5 T2 1 TS A FHoE
¥ ZZulo) Q Bl (Lactobacillus GG, Rarmosuszt, BT~
T+ 5)9 37 FJoz IHE Th2 Al|E7IRIS JAs A
31El Thl AlR|EFRRIS FXIAA olEd] 3] Ag5d wlg-
A olgts Havt Ath(13-15). ol¢k 3|, ofEd AEE 7k
frolellAl Z2ulo] Q8 2E HdHAA e A5aHE e
e Bt J2 F #e ¢S 2= 0TH16-19).

SEve afe] wRAER] AXE 2 AR et ook
3 TR S xSt Aok AR FESF FAT
7zt vtk zpolzt oyt -3 (Escherichia coli, Bacillus
subtilis, Saphlococcus aureus, Mbrio parahaemolyticus)2] AJ8-<
Al, FAFE =42 GA, Fitst &Y =, 1923 7 5
e A7-(20-23)7F FAHUTH Fakae] fegdl tisi s o)
v ol A Y21} (16-19) oFEH HF-AHoA A Fakde
3o B AFE o wmsk AAel

2 Aol e A olEnyd IHY fu 5E EUR 1957
el Kondo 5(24)°] 7dsted de] Aol AME-Ee] & NC/Nga
miced] XA FET ZZulo| QAT AR F olE
278l uigk A g3E 83 WA HE(IgE, IL-4, IL-5, IFN-
Z3< B3l Frkekh

5]

fr o N

SC)

(20 g, body weight)2]
g NC/Nga miceE 594 85 E(5)(Seoul,
3 F Mills (259 A7olrel o] 15Y
T 9 A A3A1 F 1% 1-chloro-24-dinitro-benzene
(DNCB) 200uLE dFol| 28, 257t miced] 5 F9o =%
3I%AtE DNCB &892 opEF STERE 31 HIER, & 20
mL T+E ¥, DNCB 02 g& #7lste] AzsF3ith olEs] NC/
Nga mice= specific pathogen free(SPF) 734 Aol A1t
duk AN E 347 T IHEIRES FE olEd IRY
o] frdrh 43 717 T AR 2RE 224C, FEE
60% W2 fAERoH, FF7)et AdF7E AR 24
Cipsi=y
A& 717 AR AYEEES G &) 7 vkl A, 44
(Lactobacillus plantarum K8 10° cdlgmL/300puL) TS A
3} Z(probictics fragment, DPF), frakt 2 vk Eah)
(Lactobacillus rhanmosus GG A<+ 10° cdlgmL/300uL, Bifido-
bacterium lactis Bb-12Lb A3+ 10° cellymL/300 L, Lactobacillus

plantarum K8 A8+ 10° cellgmL/300uL, Lactobacillus plantarum
K8 THIE 10° cellmL/300 L, y-2l=@4F 05 mL/300puL)E A
#3 Z(probictics with other complex, DPOC), &3]2~E}%(1.0
mg/kg/300uL)S 433+ (podtive; antihigaming, DAH), /<
(300 pL)HS A3 3 (control;, DDW)o.2 EF3t] zH7: 4527
AT Tl

2 AT Fikt lE AFH 25 7R olfre A2

TOA AR olUEt kel IREE WSl F
Al 32 JepE Aoz ®Rud ul 9oj(26) ¢l %

o 4 mo oX

1t} sIeieh Est ikt 2 pElEdat BEA A3
S H7het olft= olEd IR AL, n6in3 AWAke] Hl&
o] Folx WWhgo] A, FF AFWHgo] TR L
2 HTE0](27-29), yElEdste] R 35 IIsaA} 5%
o} yElEdLkS okEd] IRl Fa i 717l $-6-desaturase
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oVl Sl AW 29l WekE AYSANYOEA AR &
e el Aow FeA Arheo). ol ¥ AP FikE
SHEES Ak 2, fibish pRlEane AR 2, 39
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& AFshs w3 dxwem st
AtEe AF A 3Y ATE AINGBME TEElen 157d
ol 18] HeldFHFH ATE S
HE 'A%

5| e (ketotifen)?t oFET] Fi-& EXIA7)7] fl8) AMS-S
DNCBE Sigma(St. Louis, MO, USA)lA islsith. By A9
o] A+&¥ A = monodond A= ID Labs Inc.(Ontario,
Canad)oll X TY3td o, IgESt #HE 34 ELS Biosource
Internationd(Comarillo, CA, USA), Bethyl Laboratory, Inc.(Mon-
tgomery, TX, USA)IA 431tk IL-4, IL-5, IFN-7 &} A=
FASL ID Labs IncollAl, IL-4, IL-5, IFN-ye} #EE A ke
Kirkegaard Perry Laboratory, Inc.(Gaithersburg, MD, USA)ol| A
212t 7Q3ktom slet Aleke SigmeelA U

L. plantarum K8(()RNA, Suwon, Korea)Z L. rhammosus
GGE= MRS(Difco, Detroit, MI, USA) HjA]|E ©]g-3}e] 37°CellA]
AR AT 353 FAE 1% TEY2E, 10% TE
ollol] detely FAAZSI ARE-sISITE. L. plantarum K8 3}
e AAE Fstal HAgeol dgste] AdrE X
AR & AEa7| 2 sefiste] sk B lactis Bb-129F ©
ol FAF EH(y-zEA4L 40 mgg)e CHR HANSEN
(Horsholm, Denmark)Z} Goerlich Pharma International (Edling,
Germany) 255 Y43ttt

=)

ANE 23

AR FHE AT T AOF), AT T 15 27, 3F Sl
dds=e] we) Ao, ALY 457 Folle ek FHeR
HE Flg AFEke] 3000xg, 4°CollA 0RO R A4 E
st 4 EEF F B4 AR -1°Cel Basksty T
Fol 45 F AF EER FEs AR F S HEs

RPMI 1640 medium(Roswell park memorid inditute 1640
medium)oll Al ZA] primary cultureS A A 8131t}

Immunoglobulin E(IgE) & AIO|EFIRl =X

1) €% IgE =4

AYEEe] el AU kel BHonNE AHF NS 9
g 3 F dH IgE 5=E sndwich ELISA WHS o]&3}o
3t tH3031). A EE 96 wdl plaed] 50 mM carbonate

>
X ML
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buffer®. 3]418H(x 1000) 1st &A1 S 100uL® B33 5 4°CoA
overnight*] Zith. 1/4 block buffers 300uL® EF3le] ALojA
0% WA = A7 SHrElO] e AlRE 20uld 7 well
o 7Kk 5 Aeolx] 247 whEAIFATE 84 %43 2nd biotin-
conjugate antibody 100uLE Zt wellell 371eh & A2oa 24]
7k WA 7T HRP-dreptavidin conjugateS 100uL® 23 42
oA 30k e F 7| AENS 7} weld] 100uL® ¥ 37°C
oA 20-30% TSt WHSAIATE 7t @Al= 005% PBSTwin
(Invitrogen Corporation, Grand Idand, NY, USA)S.2 A X313 0
o mxeto g v & 159 oxdic acidE 100uLE HRS A
AAIF7)1AL, ELISA reader(405nm)= =4 &1t}

2) @3 IL-4, IL-5, IFN-y =3

ARTE] e} FuloaRE AFHF A 4R F
A |L-4, IL-5, IFN-y 5E sandiwich ELISA W< 0|85}
=243 H30,31). A EE 96 wdl plael PBSE 1808 343
capture antibodyE 100 uL¥ #5=3fe] 4204 overnight Al
% block buffer 300uLS B3] A A7 ALoA] ¥-gA|
ZT}. T regent diluent2 348 7k A1E3 EFH-E 100uL
A BFS &, AolA 2A17F WHAIA T Sreptavidin-HRPS:
working dilution® 2 3]413le] 100uLy zH welell EFshe] 4
o] 202 WhAIZl & aibdrate solutionS 100l EF3HAL
THA] Ao 20% WHAIH T ZF Tl 0.05% PBSTwine 2
AFstglen wRleto® W) & 2 N H,S0,5 50uL¥ %l
S-S AAAAT Tde F9E B3t purified cytokineS &
F02 3l ELISA reader(405 nm)E =43} th

3) v v Wi Eel, Mg 3 vl de] IgE &3

AATES AFEIE XA ¥AES AEsL vd T
= RPMI 1640 medium(invitrogen Corporation) WolA  cel
graing 2 23T Y3 M| RPMI 1640 mediume 37}
slod 300x g, 4°CollA B4 3 D4R st S e
3 & RPMI 10% FBS(Invitrogen Corporation)”} ¥ RPMI
1640 mediumell F-F-A1A 24 well platel] 2x 10° cdiswdl®] &
T2 &5, due 48 FIA17] f18te] 125 ug/ml
o] F=Z PBI §3l112] concanavdin AS 10% H7IsE & 5%

(A)

— 30

>
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T %5}
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g o —=-DPF
€ 157 DPOC
8 w0t - DAH
e - DDW

0 1 1 1 1
1 ) 3 4
wks

CO,, 37°C incubatorol|l~] 48x17F w31 Th
wjgeh ub dFle] IgE $HS sendwich ELISA W (32)

S o]g3l] A3 F A o o= A9 Hab)?
GHS, A Eold Ao IUS ELISA plaedl] 233

& WSS (supermatantyS WESAIZTE A= ELISA plae &
Hol] H|BolH oz Askz 7o) 7] wliel, IFTA E=
gle IAAZ F chilggdlo 2 Aalsks blocking 22k 3
3ldth oo 2 v e gkl AE Y &4 &
25 A5 ATAA, 71ZEN S Hrlste] SAAIZT IgE=
ASZAEE =Y ot 7] "o avidinbioing S A3l

EH2A

==
ZE dlolE #4& Sdidicd Andyss Sysem(SAS, Ver. 8.01)
o] &3] 71eH FAXE A& A= vt (mean)
FHxHgandard deviation, SD)Z EA|8It). Ad7e] HF
f2]4< Duncan's multiple range test® p<0.05 G0l A]

o},

o

R SR
S

olN
ol
e

dn g oy
Aloj™=E ¥ MBS

o] F 7 ATke] Aol wE} Frkehs AEgE ROy
Zh 2 Zhell fre)Ael zpoles wEAER] 9ktH(Fg. 1A). E=3, A
AR Al AEEEe] AT Hd 237145 g2 7t & 7H
o zpol7t QAR om ARg7ITke] Aol met o 7ol oFke] S
7] Aol B o 7h o 7ol FoFQl Aol AFHA| ¢k

9IH(Fig. 1B).

8y IgE s

Ay A, A IgE FEE kb IRIE, ik 2 At
ZElLt B3, s|2ElRI, SR755 43st DPF, DPOC, DAH,
DDW=oll Al 7tz 7434275, 66.7+ 137, 91.3+305, 729+
267 ngmLE 7+ & 7l f2)&<Ql o]z YeptA] tth(Taole
1). 23y 2 & A 4470w 245 A A9 15, 27,
3 o €93 IgE vEe SFTE AFT DDWel vt

(B)
C
E’ ——DPF
g DPOC
%, —>— DAH
8 —¥— DDW

15 : : : : !

0 1 2 3 4 wks

Fig. 1. Food intake (A) and body weight (B) of the experimental groups

DPF : 1% 1-chloro-2,4-dinitro-benzene(DNCB) and probiotics fragment

DPOC : 1% DNCB and probiotics with other complex
DAH : 1% DNCB and antihistamine
DDW : 1% DNCB and distilled water
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Table 1. Weekly plasma levels of immunoglobulin E (IgE) in the
experimental groups (Mean + SD)
IgE
(ng/mL)
Owks 743+275 66.7£137 91.3+3053 729%267
lwks 459+183™ 352+87° 398+126° 651+24.7°
2wks 329+82° 264+49 388+106° 585+215
3wks 388+125° 327+84° 326+80° 705+194°
4wks 490%186° 292+99 826+467° 89.6+23.9
YDPF: 1% 1-chloro-2,4-dinitro-benzeng(DNCB) and probiatics fragment
DPOC: 1% DNCB and probiotics with other complex
DAH: 1% DNCB and antihistamine
DDW: 1% DNCB and distilled water

A etters with different superscripts in the same row are significantly
different at p<0.05 levels by Duncan's multiple range tests.

DPF) DPOC DAHY DDWY

DPF, DPOC, DAH ZellA] &5 feofrfo= sigint. et dd
4ol 7F oM Zh7t 49.0+ 186, 29.2+ 9.9, 826+ 46.7, 89.6
1239 ngmLE Z7g=o] THFE 3¢ DDW=el Hlste
AH+E 43¢ DPR DPOC oA frold oz ottt

frabt A EDOPR ikt B pelEdlt EEAE HAS
T(DPOCYIM = S/ AF% F(DDW)lA Hot &5
O 477 X IgE Tt Wekoy Fe|iElE HAHT &
(DAH)IM = A3 F7HAE ikd JdE, A 2 s
Ak EHE AR 23 AT ofek e Aite olE
7 & 2499 NC/Nga mices} b=y I]ie] ghajor] HH
IgE w7t 57 S ¥tk AR AT(33-38)ek LA|shH, Z=np
ol XS HFHNE Wl A IgE =V AAsTE Y
AT(39-41)9k= LAk AFfolrt. & Aolr EZRufo] QEX
(Frakt SRlE, el 37t okEs] I7d FERYA
A IgE $EE UMY A olEd] 59 Sy = d
FIgE FEE 9E T S AAske ZoE AlREr, 22
vl QB2 HHSNS W B IgE TRt gadhe RS =
2ulo] QA2 ¢l3le] Pro-Thl sgndS S8l Thl cdlo] 243}
3 Th2 cale] E4o] 7HAE7] Wil Aoz Rnysh d1e
ATH42).

2 ATl Fe|2ERlE A3 #(DAH)Y IgE FE= 3F
7R fAkt SR EDPP), S 2 st 53AE A
g F(DPOC)} ARSI, 4 IgEY] S&& UA] st
. Mazzoni 5(43)2] ATollxE 3l2ERRle] HHzE 7)5S 3}
S| Z=ERlou 8| 2ERlo] o] F{He| Al|ETRRI A
co-smulatory molecule®] Ld-S WAL & e A= HIA
3t W, White 5(44)2] A7oll-s &8]2Elvle] HAEHA X
o TS IAA Got H A8 F2 T g3t gt ¢l
Aoz B3t &31~Elle 93 IgE Tl TA a3}
e A7t e Zog AlEH

-

R:

¢

e

o

A IFN-y, IL-4, IL-5 S5

3 Iy 5= ikt I E(DPF), ikt 2 2=l
E3H4(DPOC), #38|2EFI(DAH), ZFF(DDW)E 33 ol
A Z+2} 015+ 003, 019+ 006, 0.16+ 005, 0.18+0.08 ng/mL
2 ZAERem 7 o 7+ F2FQl AJolrt YERA] $uth(Table
2. 8% IL-45%< 7+ #olA ZH7F 017+ 006, 011+ 0.03, 0.15
+£005 021+ 001 ngmL=E =3 = o] S4 2 yasalik B3t
g A FDPOCPIM FFHTIHE A3 (DDW)elA K

Table 2. Serum levels of cytokinesin the experimental groups

Cytokines
(ng/mL)
Interferon-y 015+ 0.03° 0.19+0.06 0.16+0.05 0.18+0.08
Interleukin-4 0.17 + 0.06%® 0.11+0.03° 0.15+ 0.05* 0.21+ 0.01°
Interleukin-5 0.21+0.05° 0.23+0.05° 0.21+0.03* 0.39+ 0.19°

YDPF: 1% 1-chloro-2,4-dinitro-benzene(DNCB) and probiotics fragment
DPOC: 1% DNCB and probiotics with other complex
DAH: 1% DNCB and antihistamine
DDW: 1% DNCB and distilled water
2All values are mean = SD
ILetters with different superscripts in the same row are significantly
different at p<0.05 by Duncan's multiple range tests.

DPFY DPOCY DAHY DDW?

Table 3. Levels of supernatant immunoglobulin(lg) E of spleen
lymphocytes culture

DPFY DPOCY  DAHY DDW?
IgE (ng/mL) 2.94+0259 2.88+068 3641159 2.80+0.22

YDPF: 1% 1-chloro-2,4-dinitro-benzeng(DNCB) and probiatics fragment
DPOC: 1% DNCB and probiotics with other complex
DAH: 1% DNCB and antihistamine
DDW: 1% DNCB and distilled water

2All values are mean = SD

o folFe s v A=)

g3 IL-5 5= zF 2ol4 ZH2 021+ 005, 0.23+ 0.05, 0.21
+003, 039+0.19 ngmL=E S =] ikt 3= (DPP), 4t
7 % yEEdi 234)(DPOC), a5l ElS A8 #(DAH)
MM ZFFNS 433 ZH(DDW)ETH FolFoz vl

dTo] wAY 24 9 o]z ZE-E e IFN-pE 2
AZE FAIAT71E SRT NK-cellS A3 A mY7]5ol
F838 AT sl Alo|EFRIC|L olEF IR FAlfA=
IFN-y2 Ad3shs T-cdlo] &7l g8t IFN-y =7t Fadhe
Ao dHA Urh45). 1YY & AFerE ZRulo]|QE X
AHAS AHF 2olA IFNy B2E ol vlstke] =1 st
O} IFN-ye] counter-regulator?! IL-4 == WA JERGTH46-
47). A3y A7(36-3842,48-50)001 4] IL-4= ofEF] 3HA K1) 37g
o 93 S sh= Aoz B3Itk Pochad (492 o
TFolMe Lactobadillus?] AFE Th 2 Alo|E7RRICZ BEe IL-
4, IL-59] S A= AR YEith £ AelM = IL-
49] F=7F WA et AL Z2ulo] Q€A H4HE s Th 2
cdle] B4 oA 23k Aor ALgHT), |L-49} nRA R IL-
5% Th 2 AlolE7Iel Fo] sz, B Ador |L-59 F=7}
iztol] Blste] WA UeRd 32 Z2ulo]QE X HHZE <lgh
Th 2 cdlg] 84 oAl 93t Aoz AlgHtT)

HIEQIOE AFoHo| IgE 8=

HPA B v 459 IgE s 5= AN ZRBI=(DPF),
Abt 2y EAA B3H)(DPOC), 35 2EF(DAH), &7
(DDW)E A H 3 oA zHzh 294+ 025 288+068, 364+
159, 280+ 0.22 ngmLE Z+ 7 7kl 22l xlo)7t el ok
gtth(Table 3).

Matsuzaki 5(19)2] 7oA Lactobacilluss A &F 2| A+
Folgk & v Aot wg AFq] IgE F=9t IL-4, IL-5, IL-
6, IL-10 APl EFRR] F=E F4¢ A dj2de vlete <
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o=z vre wi, Th 1 cdlollA A== IFNy, IL-2 35
Z7ol Hlgle] fFeFeg w& Aow BIETH

o ok
L =

olEy] FRANA Fakde] FA8 dEiMe on] Wol &
HA AL vt FEAE] XY Feldel dist A
T= Bol] M=o} o8y FRAN X FAkre] a9
of 3 A= ofF] w|gk AAe|th. £ AFoMe ofEy F
E F9<0 NC/Nga micedl AXfFAbFANA FE23 FAH(L.
plantarum K8)¢] I E FAbF E y-EEAA EFA|(L.
rhammosus GG 4+, B. lactis Bb-12Lb 4+, L. plantarum K8
A4, L. plantarum K8 &, yElEdihE 4 Fost & &
3 HAXE(IgE, IL-4, IL-5, IFN-7 )2} v vjekaloA IgE &
SAITE AEEEL] AT F AEHATS A7
of wlgl Trkele ALS Byom zk & 7l f9E A
A=A ot Ad AR Al H IgE vEe 74 & 7
zpol7F YERA] gkgtont Ad A 7|7t 47 Fetk 44t
HE(DPF), fikt 9 y2lEait B34 (DPOC), &312E] (DAH)
S A3 FolA FFS(ODW)RES: AF ol Hlste] folde
2 9 Uit 83 IFNy 555 7 2ol #9499 xpo)
7h b egkont B4 IL-4 e ik B yEsdt
EAIE AFH3 (DPOC)IA thizwtol st fojzlo=w
A vepdth €3 IL5 BE5E 52 3 E(DPF), Sk
yEIERA E3HA(DPOC), &38| 2B (DAHYS A S wollA]
T oiEael st fejdoz vkt v dut w4
Ado] IgE FEE 7 2ol & 7§98 2|7t YERA
%k

AeHog oty FERY NC/Nga miced| it &
(DPR)F f-2kt 2 ArlaEalit 2364 (DPOC)Y] A5l &
2 1gE, IL-4, IL-55 A7 e AR Uepgon, X 25 E
FE3 Z2hlo|QEAE olEY FxA HHAAS 9l IgE,
IL-4, IL-5 7FAe) 722 IAZA 835 & F US Fe=E 7]
gt o8 FFe Z=u}
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