( )
(
AgNP 90
AgNP
AgNP
AgNP 10 nm 60 nm
100 nm OVA 1 OVA
2 OVA AgNP
Alum CT
1 2) OVA 4 OVA 1gG1
IgE Vehicle)
IL-2 IL-4 IL-5
IFN-y
Vehicle
Vehicle OVA OVA+60 nm AgNP OVA+100 nm AgNP
Vehicle 2
30 Vehicle OVA
30
Vehicle OVA+100 nm AgNP
OVA+AgNP OVA
AgNP
OVA
10.1504/1JBNN.2013.054515.
AgNP Shin S-Het
90 al., Clinical and Experimental

Otorhinolaryngology. 2012;4 (222-227)

AgNP

Bergin IL et. al., Int J Biomed

Nanosci Nanotechnol. 2013;3. doi:

Park MVDZ et. al., Biomaterials. 2011;32
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(9810-9817) AGCB100 1 mg/ml
OVA  SIGMA A5503

AgNP Alum LSL LG-6000 AgNP 0.1 0.25
0.049 mg/50 pL / 2 mM
pH 7.4-7.6
7 BALB/c
MF 1
5
Vehicle OVA OVA +
Alum OVA + 10 nm AgNP OVA + 60 nm
AgNP OVA + 100 nm AgNP (Figure 1) 8
(Day 0) 3
(Pay 1-3)
19S (
) 2cm
50 uL
3 (Day
4) 4 1
4 OVA
Ige 1gGl 1gG2a ELISA
Day 25
1 mg
AgNP 30
AgNP 10 nm
60 nm 100 nm OVA 30
1 OVA Histamine EIA Kit
2 OVA (SP1-BI0)
AgNP OVA( 10 pg/ml)
37°C24 72
IL-4 IL-5 1IL-2
IFN-y BD OptEIA ELISA Sets
1
AgNP
AgNP
OVA  Alum AgNP

10 nm 60 nm 100 nm

Adachi (Allergy. 2012;67 2
(1392-1399))
AgNP  nanoComposiix 2
10 nm AGCB10 60 nm AGCB60 100 nm OVA 0.1 0.3 mg
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Alum 0.25
mg CT, LIST BIOLOGICAL
LABORATORIES, INC. #101C 0.4 pg

(Figure 2) Day 25
OVA (1 mg)
(5mg) 1
Microsoft Excel
2012 for Windows
Bartlett
Dunnet
Kruskal-Wallis
Steel
p<0.05 * p<0.05
** p<0.01
1
OVA+60 nm AgNP
OVA+100 nm AgNP 1 1 2
AgNP
1
2
3
(Figure 3) 4
OVA
OVA OVA 1gG1

Ige  Vehicle

(Figure 4)
30 Vehicle OVA
OVA+100 nm AgNP OVA+60 nm AgNP

3.3 3.2 2.7

(Figure 5) OVA+10 nm AgNP
OVA+ATum 1.7 1.2

OVA
OVA+AgNP 30

(Figure 5) OVA+Alum

30
OVA OVA+100 nm AgNP OVA+60

nm AgNP 3.0
(Figure 5) OVA+Alum
OVA+10 nm AgNP 2.2 2.8

Vehicle 1.0
IL-2 1L-4 IL-5
IFN-y
(Figure 6)
Vehicle
Ki67 Vehicle
OVA

(Figure 7, Table 1)

(Figure
8) 4 OVA
OVA
OVA 19G1 Ige  Vehicle
(Figure 9)
30 Vehicle OVA

30
30

(Figure 10)

IL-2 IL-4
IL-5 IFN-y
(Figure 11)

Vehicle OVA+100 nm AgNP



Vehicle

(Figure 12, Table 2) OVA
1gG1
AgNP
AgNP 10 nm 60 nm OVA
100 nm OVA
1 OVA
2 OVA
AgNP
AgNP
OVA OVA
Vehicle OVA
19S
Ki67
OVA
OVA
OVA OVA

Muto T et al., Int. Immunol. 2014; 26
(539-549) OVA OVA

OVA F.

Alum CT G

Alum

CT

Holmgren J et al., Vaccine.
1993;11 (1179-1184)

OVA
17

OVA
IgE

19S

OVA+AGNP
AgNP

OVA



1 2 3 4 8 11 15 18 22 23 24 25Day

Animal 8-week old female BALB/¢c mouse (n=5/group)

B Test chemicals exposure (skin patch on the flank, 50 pl/mouse),
OVA (Ovalbumin, 0.1 mg) + Alum (0.25 mg) or silver
nanoparticles (AgNP, 0.049 mg/mouse)

1) 2 mM citrate (vehicle)
2y ovA

(3 OVA + Alum

@) OVA+ 10 nm AgNP
) OVA + 60 nm AgNP
6 OVA + 100 nm AgNP

A Rlood sampling
A Evocation with QVA (i.p. 1mg)
S Sacrifice (30 min after evocation)

Figure 1. BEERTH 1> (BB 1)

1234 8 11 15 18 22 2324 25Day
L I I 1 |
A A A A

5

Animal 8-week old female BALB/c mouse (n=5/group)

] Test chemicals exposure (skin patch on the flank, 50 pl/mouse),
OVA (Ovalbumin, 0.3 mg) + Cholera toxin (CT, 0.4 pg) or silver
nanoparticles [AgNP, 0.049 mg/mouse)

1) 2 mM citrate (vehicle)
2 ovA

3 OVA+CT

@) OVA + 10 nm AgNP
B) OVA + 60 nm AgNP
®) OVA + 100 nm AgNP

A Blood sampling
A Evocation with OVA (i.g. 5 mg)
S Sacrifice (30 min after evocation)
Figure 2. RERTH 1> (£E 2)
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Table 1. IFEMABFRIATRE GE 1)

Skin
i Hydropic Inflammater
Treatment No.ofanimal 4 onthosis  Hyperkeratosis degeneration of the Ammatory
cell infiltration
basal layer
HHH HHH HHH HHH
Vehicle 5 1/4/0 2/1/2 0/4/0 3/0/2
OVA 5 1/3/0 0/4/0 3/1/0 1/1/2
OVA
OVA + ALUM 5 1/4/0 0/3/2 0/3/2 1/2/2
OVA+ AgNP 10 nm 5 2/2/1 1/2/2 1/2/2 3/1/1
OVA+ AgNP B0 nm 4 0/2/2 0/1/3 2/1/1 1/1/2
OVA + AgNP 100 nm 4 4/0/0 1/2/1 2/2/0 2/1/1
Scoring +=1, +=2, ++=3
Grading standard
Grade Acanthosis Hyperkeratosis Hvdropl’cbd:sg:lr;:;:trion ofthe Inflammatory cell infiltration
. Bﬁﬁ%b?}:3ﬂﬂr}i® %EH@ e 03 =33
[— ALl LD H iR o A AT = SRR B R
1-3E AT ot EREREL
1- 108 FF
L LD B S
fREzRE Ll D S, FERE e . .
l++: moderate bR 185 1I_ED Bk 37 IR L1208 R e
{7t SIHRERRE
1-2FfF
SeREFAREDS BB T SR
[+ severe 7EFTLLE 3EATLLE 2 E R L E T2
EIMEIEY
[ = =
Table 2./ EMABFENR L8 2)
Skin
. Hydropic Infl "
Treatment No. of animal Acanthosis Hyperkeratosis  degeneration of the n ?m.ma C.’W
cell infiltration
basal layer
HHH HHH HHH HHH
Vehicle 5 4/1/0 0/4/1 3/2/0 4/1/0
OVA 5 2/2/1 1/2/2 4/1/0 2/3/0
OVA+ ALUM 5 4/1/0 1/2/2 3/0/2 2/2/1
OVA+ AgNP 10 nm 5 0/3/2 0/2/3 2/2/1 0/4/1
OVA+ AgNP B0 nm 5 2/1/2 0/2/3 2/3/0 0/5/0
OVA + AgNP 100 nm 5 4/1/0 1/1/3 4/1/0 1/4/0

Scoring +=1, +=2, ++=3
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