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U= Aoz, FA4Qd F/7E 5 AgksiA] goy, WddE Tl (ovalbumin; OVA), 2715, He F3 ddH=

o)X A7) E71Re A Fol Al S22 d3s AT Aolgtd 1 fHE 55 AlEsHA
o, dE EW, olFMAokAcacia), LFYF(Alder), AMY¥EFUAUF(Ash), wF U= (Beech
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SbE(Willow Black)® v, =3F(Cotton plant), WwTH(Bermuda), ¥3EobE (Kentucky Blue), %2~ H
E 12k~ (Smooth Brome), 7Zt® 24=4=(Cultivated Corn), WE$ HAF-$-(Meadow Fescue), #<=(Johnson),
34 F2(Cultivated Oats), M (Orchard), #1A¢]2H(Red top), ThdA S8 (Rye Perennial), #(Rice),
fZFAlobal W3 &% (Sweet Vernal), EJRA|(Timothy), #=(Careless weed), ®E5 ™o} (Chenopodium), -
% (Cocklebur), wW<F (Goldenrod), WM&l (Kochia), ™ol5=(Lambs Quarters), A= (Marigold), #7]&
(Nettle), 7% wol5(Pigweed Rough), &7 o](Plantain English), ®H*Z(Ragweed), Ao} AAHH
(Russian Thistle), A& (Sagebrush Common), =% *(Scotch bloom), T+ 7|49 (Sheep Sorrel)e] &
o] A 4= U},

Eodbgo A Ay ey R LA A, Fol(silkworm), HE7](mite), ¥ (honeybee), =¥ (wasp),
N7 (ant) B v E 2 (cockroach) i ¢l 24 4 o}, od AgtE= A& ofyr}.

B odlgo A A7) nAE f A dEyeo}l ElFol~(Alternaria tenuis), ofA¥ A A Fn|JMEA
(Aspergillus fumigatus), BEZElx Adl@lol(Botrytis cinerea), ZMtjt}l &H]Zk~(Candida albicans), Al
22¥8% ola#u ®Y$(Cephalosporium acremonium), FEEtg]ol Ay AlH 2k (Curvularia spicifera), ol
¥3F Yz (Epicoccum nigrum), ol E3E Z23X (Epidermophyton floccosum), FAMES wlAIE
(Fusarium vasinfectum), @WEX=F¥ 25 A EA W Y-F (Helminthosporium interseminatum), XEFEWE=F &

Dlﬂm&:

=2~ ¥ 2] @t 2~ (Hormodendrum cladosporioides), w3 EFAIEA2(Mucor rasemosus), YA _‘tE}H
(Penicillium notatum), *¥v} & Zn}2]-2-(Phoma herbarium), ZF&e]o} EF &~ (Pullularia pullulans),

+ #&F2 Y27k (Rhizopus nigricans) 2 22U 5 o}, o]d AgtE= 3 oyt

2 By A7) T8 vl B sEY g2 I, 1ol == Al FEH ey vlsd & oy, old As
He AL olyt.
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containing metal salts), ©|¥A <dHZ5A(heat-labile enterotoxin; LT), =& =A(cholera toxin;
CT), F¥g =2 B AEHY(cholera toxin B subunit; CTB), xEx}3}d 2] E£=(polymerized liposomes),
LTK63, LTR72, wlo]la =% (microcapsules), S1E]FZ!(interleukins(e.g. IL-18, IL-2, IL-7, IL-12, INF
¥)), GM-CSF, MDF f%A], Op6 Z2aywZe e =(oligonucleotides), LPS, MPL, z=3x3hxl
(phosphophazenes), Adju- Phos®, Z%ZF(glucan), 31 A|#|, @3¥%, DDE, DHEA, DMPC, DMPG, DOC/<#
(Alum) B3H), T2AE EdH HZ%(Freund's incomplete adjuvant), ISCOMs®, LT A7 B2k, Hzd
YHMEI = (muramyl dipeptide), Ex=¥2¥% A& A(monophosphoryl lipid A), F&¥E EZFE=(muramyl
tripeptide) 3 FEA3}E|H ol Elmoldl (phospat idylethanolamine) &2 o] Fo]xl oA AEid 15 o]da AHE
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$HA| (immune stimulatory complex; ISCOM), AFA 3H+ 49 (oxygen-
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adjuvant), <= (alum), WS A= E3IHA| (immune stimulatory complex; ISCOM), AFA & +49 (oxygen-
containing metal salts), ©]<gA <lEH|ZE2l(heat-labile enterotoxin; LT), ZF# 2} =2Z(cholera toxin;
CT), ZF¥g =2 B AEHY(cholera toxin B subunit; CTB), xEx}3}d 2] E=(polymerized liposomes),
LTK63, LTR72, wlo]aZ78< (microcapsules), B (interleukins(e.g. IL-13, IL-2, IL-7, IL-12, INF
¥)), GM-CSF, MDF %A, (pG 2w EdlE=(oligonucleotides), LPS, MPL, EA¥3A
(phosphophazenes), Adju- Phos®, Z%Zr(glucan), &9 AlA|, 2]¥%, DDE, DHEA, DMPC, DMPG, DOC/<#H
(Alum) B3, ZT2AE EdH B Z%(Freund's incomplete adjuvant), ISCOMs®, LT A7 B¢k, Had
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[AAe] 1] 712 vpor wee A%

E 1o JEbd A% A wep 2 3yl wE M4 vhe-s RES A A eglnh. FAA R, FAFRI(0VA)
50pg s FARAA (adjuvant) 9l LH (Alum) 1.32mg3} &7 25 Aoz 23] wlg-xo) B Pz T3k},
o]F 7] wh§-2=9 = f¥ Balahe], A7) A AE 2 x 10 AE(cells)(200 p1)S whor
A)
2]

HRI(OVA) 150 pgxt A F2o] AMS Faf 21, 239, 259 Foskglnt.

= 20 UEbd Ad AARG wEh 2 due] wE HA wp$s wdas ARl e 2 Gy XA
AE 2 x 104 Z (cells)(200 p1)E WOrRw (OVA) 500 g 37 AAL GE8t mpo o] Aue E3 219
239, 25l Fojshglet.

of vehdl A% Azl wel Fgo Wlel o9& WA vhex mdS Asrgivh. FAET(0VA) 50ugS
oFed (Alum) 1.32mg¥ 8 23 Ao & 23] np$xo] B YR Eo&9u. o] 21
By 59%¢ nl9-AE HA wHAZ F GARA(OVA)E vh-~9] v U2 Folatltt.

[a90e] 1] HA vhos welel o ] Wel A7 $A )

upQ-~o] nj7to 2 Qaksl 9% 48 M (phosphate buffer saline, PBS)S Foddt AA =T, A7) AA4d
2o AW YR FoJsle] fEg 2] vh9-A BEnt A7) Hlae] 164 7]E BHE
A vk mEle] Al el d 2o e 24 s 24 7 vhese] o
S A (hematoxylin and eosin) @A WMoz Mo 7 AFNE T 4o JeERNQT. S
Ik, ) AN oA A AEE v AW U2 Fojdte fEe 2] v 2d
oA dF AFE FAsY 1 AFE = 59 YR, ol dF Ag= AR FH 4
T AE A& AEE SHAR AFst & FAR Hu 71E2 ol Ht Eel wel E7keivh(Sei Rep.
2015 Oct 20;5:15396. doi: 10.1038/srepl5396). o]jwj wp-$-~ with Z} F3Z &Lglol=o A Fd3l sjista X
9l 8-S Zrolx FHEw| x1008f&ol A HF HAE FAE Fot, L FAY H #E vy dF AF
2 7Fekeleon, & Agard 6vfe] vk dF A Ay ez 3t = 59 YeERATE,

—

o
rlr rSL"
BN

O_\.u

3 AFAEI 243 TR A&
4 AFAEI 45 g TR A

S 404 mi whsh o], AAlel 104 ARG vk malol s g4 dlxelu Hae] 1014 Alge ks
s wae] wiste] AwAst 9 A4 2NN §F AES] Adol WAl Ao FEY AL FAT F AN
o,

E9, E 54 9% AEE AYE stol mwd Ax, g4 dmol Hste] AAld 104 A% vhes e
oM @F A57h B wA Uehgom, Az WelE B He Ae HAY F gich
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i.p. Ovalbumin (50ug)
+ Alum (1.32mg)

\ v

i.v. OVA-BMDC (OVA 500ug)

2 x 10% cells (200pl)/ 1 mouse

Experiment
y_y B

0 14

Sensitization by
intraperitoneal challenge

21 23 25 26

Provocation by intravenous
challenge (without anesthesia)

EH2
i.v. OVA-BMDC (OVA 500ug)
2 x 108 cells (200p1) / 1 mouse
‘L & Experiment
*—
0 14 21 23 25 26
Provocation by intravenous
challenge (without anesthesia)
EH3

i.p. Ovalbumin (50pg)
+ Alum (1.32mg)

\ \

i.n. OVA (150pg)

0 14

Sensitization by
intraperitoneal challenge

I ot

21 22 23 24 25 26

Provocation by intranasal
challenge (with anesthesia)
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