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Anti—allergic Effects of Jagamcho—tang in Ovalbumin—induced Atopic Dermatitis
Mouse Model
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Activated T helper 2 (Th2) immune function is hallmark of various allergic diseases. We investigated the
anti-allergic effect of Jagamcho-tang extract(JE) on ovalbumin(OVA)-induced atopic dermatitis mice model and
OVA-stimulated splenocytes isolated from the mice. Mice were intraperitoneally injected OVA/alum solution 2 times at
interval of 14 days, followed by oral administration of JE for 7 days. After administration, mice were subcutaneously
injected with OVA in ear. JE treatment reduced ear swelling and infiltration of inflammatory cells in ear. Serum levels
of interleukin(IL)-4 and immunoglobulins, such as total-IgE and OVA-specific IgE, were decreased in JE treated group.
Furthermore, JE treatment decreased OVA-induced Th2-associated cytokines like IL-4, IL-5 and IL-13 mRNA levels in
splenocytes. In conclusion, JE reduced allergic immune response via IgE production and Th2 response in
OVA-sensitized mice, suggesting that JE could be useful prescription for allergic diseases including atopic dermatitis.
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Louis, MO)A] 15t on], aluminum hydroxide(Alum)=
Thermo Scientific(Cramlington, UK)o|A] 335ttt & 4
IL-4Afo]E7F0lat & IgE &AS ¢J$t ELISA kit BD
Biosciences (San  Jose, CA, USA)oA] JAsH
OVA-specific IgEE £A45}7] ¢J$t ELISA kit BioLegend(San
Diego, CA USA) A& AME3IUT HIFAIZY NES/ES &9l
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Table 1. List of primers for real-time RT-PCR.

Gene Sequences Size(bp)
L sense ATGGGTCTCAACCCCCAGCTA 142
anti-sense TGCATGGCGTCCCTTCTCCT
sense TGAAGGCCAGCGCTGAAGAC
1> anti-sense GCGGACAGCTGTGTCAAGGTC 142
IL-13 sense ATGAGTCTGCAGTATCCCG 194
anti-sense CCGTGGCAGACAGGAGTGTT
G sense CATGGCCTTCCGTGTTC 152
APDH anti-sense CCTGGTCCTCAGTGTAGC >

ot Ad A= HFX|(mean)?t EZFEQXHstandard error,
SE)2 ®EA|5H9t. 8942 GraphPad Prism software(version
505 o]&all YYulx] £4HEA(one-way ANOVA)E stiod,
Al AR 0 2 Tukey's testE® £3§5t0o] P<0.05 £&F0=2 sho]
shoirt.
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Fig. 1. Effect of JE on body weight change in OVA-sensitized mice.
Normal, normal group; OVA-sensitized, OVA sensitization+distilled water
group;JE 75, OVA sensitization+JE 75 mg/kg treated group; JE 150, OVA
sensitization+JE 150 mg/kg extract treated group; Dexa, OVA
sensitization+dexamethasone 0.5 mg/kg treated group. Values are shown
as mean + SE (n=5).
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Fig. 2. Effect of JE on allergic skin reaction in OVA-sensitized mice.
Allergic skin response at indicated times were measured using a
thickness gage. Normal, normal group; OVA-sensitized, OVA
sensitization+distilled water group;JE 75, OVA sensitization+JE 75 mg/kg
treated group; JE 150, OVA sensitization+JE 150 mg/kg extract treated
group; Dexa, OVA sensitization+dexamethasone 0.5 mg/kg treated group.
Values are shown as mean + SE (n=5). Values with different Letters in a
column are significantly different at P< 0.05 by Tukey's test.

OVA ZPtot2ol4 JEZH Q2l2A wgo] ojst myo] 57
sbx o] OlXE Y Lolwux OVAS WUZA )
£ hematoxylin and eosin (HE)@A8-2 AlX]|519ct. Normal
H|5] OVA-sensitized#olA= @50 93t £50 HIA=
180l @AstA F7toto] 27 o
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52 YOIR AL Th2 AO]EFIQI IL-49] EF =& EA5HY
AAF=S AN & AN XS 25l IL-4 Afo]EF}
A £33 Ax, NormaldolA= IL-47F AEEA] Gt 10
H|3] OVA-sensitized#o|Al& 10.27+8.01pg/m2 {9514 X

U IL-47} Z7tstgict. JE 7520lME 0.27+0.16, JE 1502
0.09£0.09 pg/m2 JE A= ¥ iLs® Fojd BRoX X5}
A 2435199t} DexawtolA 0.04+0.04pg/mdE YERo] JE7L &
Aoz g F IL-45 TAAAS BoFJHTable 2).
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Fig. 3. Effect of JE on histological feature of ear's skin in
OVA-sensitized mice. Ear's skin was stained with hematoxylin and eosin
reagent and observed by optical microscope. Original magnification: x400.
Normal, normal group; OVA-sensitized, OVA sensitization+distilled water
group; JE 75, OVA sensitization+JE 75 mg/kg treated group; JE 150, OVA
sensitization+JE 150 mg/kg extract treated group; Dexa, OVA
sensitization+dexamethasone 0.5 mg/kg treated group.

Table 2. Effect of JE on serum IL-4 levels in OVA-sensitized mice.

Groups” IL-4(pg/me)
Normal ND??
OVA-sensitized 10.27+3.58%
JE 75 0.27£0.16?
JE 150 0.09+0.09?
Dexa 0.04+0.04?

1) Normal, normal group; OVA-sensitized, OVA sensitization+distilled water group;
JE 75, OVA sensitization+JE 75 mg/kg treated group; JE 150, OVA sensitization+JE
150 mg/kg extract treated group; Dexa, OVA sensitization+dexamethasone 0.5
(02610 Vs vt Gifelent Letiers n - column are. Sgnficanty diferent at b
0.05 by Tukey's test.
5. @4 Y Total IgE ¥ OVA-specific IgE &4

B gY27] AN "I 2EY IgEY F7HS UEUY,
IgE= TN #Ho| SAE o] F2ilvte] wAAFOR v
N=Zo] gutdg Qutsict, &algd oz QI3f histamine, tryptase,
leukotrienes, prostaglandins 59| t}eFst A5 oj/x)|7 £H]
Ha o] mj7jA7t Eare FAY v R F7] whgo] Hojst
£ oz gA A, JE7t 84 Ul IgEdl ulXlE dFE Lot
B7] 95f ut229] A UYoA Total IgE ¥ OVA-specific IgE
£ BEA359tt. Total IgE: Normal#olA] 7.06+1.25ng/mi% .
o, OVA-sensitized#0|A]= 108.86+14.06ng/ml = ©°F 154 =7}
sto 2N XSt xPo]E Bt JE 7504 +& 77.06+7.01, JE 150
A= 65.74+7.31 ng/ml2 JE £0j7} Total IgE9] FAHE =&
olzxloz JAAEt= oz 0I5yt OVA-specific IgE9]
ELX Normal#oAe ZA&EA] ¢on, OVA-sensitized7olA]
+ 3.39:£0.80ng/mlz  {OsHA FUtStHT JE 750N =
1.18+0.19ng/m9, JE 15070 A= 1.09+0.33ng/m0.2
OVA-sensitized#9] H]5t9 89517 7445 tHTable 3).
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Table 3. Effect of JE on total IgE and OVA-specific IgE levels of
serum in OVA-sensitized mice.

Groups” Total IgE?(ng/me)  OVA-specific IgE?(ng/ml)
Normal 7.06+1.25%2 ND*?
OVA-sensitized 108.86+14.06¢ 3.39+0.80°
JET5 77.06+7.01% 3.12+049¢
JE 150 65.74+7.31° 1.18+0.19%
Dexa 60.26+14.20° 1.09+0.33%

1) Normal, normal group; OVA-sensitized, OVA sensitization+distilled water group;
JE 75, OVA sensitization+JE extract 75 mg/kg treated group; JE 150, OVA
sensitization+JE 150  mg/kg  extract ~ treated  group; Dexa, OVA
sensitization+dexamethasone 0.5 mg/kg treated group. 2) Total IgE, Total of
antigen-nonspecific IgE; OVA-specific IgE, antigen(OVA)-specific IgE. 3) Values are
shown as mean + SE (n=5). Values with different Letters in a column are
significantly different at P< 0.05 by Tukey's test. 4) ND, Not detectable.
6. gL MESY Bt

A Ee] ABAQ] WAL 5] JEZ A xS AEEA
o NAL YEFS Wetust AEujgRoe WEEE LDHY o
2RstQt JES O SE2 ugAEo] Aalstn 24X13
Zob wj¥st At JES 800ug/mi7tA] LDHO| QFo] Lxjalgit H|
2] o3t Atol7}t ol AEZEYS Uehix e oz shls)

R cH(Fig. 4).
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Fig. 4. Effect of JE on cytotoxicity of splenocytes isolated from
OVA-sensitized mice. Cells were treated with various doses (25, 50, 100,
200, 400, 800 pg/me) of JE and incubated 24 h. LDH release was analyzed
using CytoTox96® Non-radioactive cytotoxicity Assay kit in culture
supernatants. Values are shown as mean + SE of independent three
experiments.

7. ¥IZA|ZO] Ao EFFQI RO UA]= FF
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BAE Z7HA710, IL-5E ALY 9% ¢ AAa 22 7|eg
Ushga FA gl ez A A JEY L27] mjrytg
L IgE A&7} Th2 WA #3o] A=A FAsH] s
OVA9 7t upeA2RE vFNRE F25to viFstAct. JE
< TR HZAZE OVAR ASA)7|2L A=E £4519 Th2
Aol E7HQ1] mRNA @ ££& &lstgith

Ay Zxn, SAZ(C)o] || OVAR2ZoA XA
IL-4, IL-5 @ IL-139] mRNA 2¥o| Z7}sloict. IL-4% 15.74),
IL-5% 5.0u, IL-13% 8.08] Z}ZF Z7}sto] OVAO] ¥Hg3to] Th2
Aol BRI T pF0] FUHE st JE 100 pg/md A
ZAAE IL-47F 22.0 %, IL-57} 68.1 %, IL-130] 20.0 %7} Z&

rl

Ol

sQ00], JE 200 pg/md AM2MHE IL-4, IL-5, IL-130] Z}zh
61.8, 93.1, 776 % ZAsle gQoFoz AFEct
dexamethasoneX|2]#% ZtZF 89.2, 94.4, 95.5 %7} 74Asto] &
A5t Th2 Ao E71Q1E AA|EZ ¥ ol FQIch(Fig. 5).
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Fig. 5. Effect of JE on Th2 cytokine levels in splenocytes isolated
from OVA-sensitized mice. Cells were treated with indicated doses (100,
200 pg/me) of JE or Dexamethasone (Dexa, 1pM) in the presence or
absence of OVA (100 pg/m@). mRNA expression of (A) IL-4, (B) IL-5 and
(C) IL-13 was analyzed by real-time RT-PCR. Values with different Letters
in a column are significantly different at P< 0.05 by Tukey's test.
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