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The Effect of y-PGA on NC/Nga Mice, a Mouse Model for Mite Antigen-induced Atopic Dermatitis.
Jang, Seon-Nam', Kum-Lan Kim!, Mi-Young Yun?, and Sang-Mo Kang'>*. 'Department of Bioengineer-
ing, Graduate School at Konkuk University Seoul 143-701, Korea, 2Department of Beauty Health Care, Daejeon
University, Daejeon 301-716, Korea *Department of Microbial Engineering, Konkuk University, Seoul 143-701,
Korea - As one of the mucous components of Cheonggukjang, traditional fermented soybean paste, y-PGA is a
natural substance with diverse functions. In this paper, an in-vivo experiment has been performed using NC/
Nga mice in order to find out the efficacy of y-PGA in human atopic dermatitis. The NC/Nga mice with
BMAC-induced atopic dermatitis were administered y-PGA (PGA-HM) with 300 kDa and low-molecular y-
PGA (PGA-LM), respectively. As a result, a significant decrease in clinical skin severity score was detected in
the group that was administered PGA-LM. In terms of serum IgE levels, a significant decline was observed in
PGA-LM, compared to the control group. The serum IgG1 levels also decreased more in PGA-LM than in the
control group. However, no significant difference was observed in both groups. To witness the induction of
CD4"CD25 'foxp3™ Treg cells, mRNA was sampled from the back of PGA-HM- and PGA-LM-administered
NC/Nga mice with atopic dermatitis. In terms of the production amount of foxp3 mRNA, which was measured
in real-time PCR, the group that was administered PGA-LM was twice as high as the control group. Accord-
ing to a biopsy on the skin on the backs of the mice, the experimental group was also far lower than the control
group in terms of epidermis thickness, mast cell infiltration and the number of CCR3" cells. Therefore, it has
been confirmed that the atopic dermatitis symptoms decreased more in the PGA-LM-administered NC/Nga
mice than the PGA-HM-administered group by facilitating CD4"CD25 foxp3* Treg cells and suppressing the
activity of eosinophils and production of IgE and pro-inflammatory cytokines.
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= AR 9% sRAgleld 14, 22]. o 7kx] AEst 9
A AR FlT 9lon}, - sEEa) 24
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4" 2o gt Mgukgol e A% IgE A9 5
o] T7RCEN Jehle B3k Aslo|r} 38, 48]. o}
3 A 271 Th2 €139] T MESA IL-49} IL-
100] =37 B85 3, mebA IL-127} Bk s Ak
o] IFN-y #8]7} A" o} 28, 51). o} &9 w3 dgo
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o}l%3] F]5-dge) FETH I NC/Nga AF7}F & o=
Z AeH50]. NC/Nga B 1957 Kondo[17]¢] A T
Sd mde2A, AR olEy] F]37g3 v)$- §Alal ol E
¥ §F Zdle|vh. NC/Nga F2) 94 242 o2 F9}
STl Abre] ol®d] S X3} vl Akt FuE A
3, 5, 3l TS5l Velis Alg slele-S Bk ss).
az|3 s o] el wle} w8 2] <] WA
W37} vehsd, Al 5)hda gake A3l ek s
FUHE A A& vinki 2] D38 sle] ©J8) 3]
2=e}l (histamine) ¥}, leukotrienes(LTs) @ prostaglandin
(PG)] ko] F7t=lo] QFul-so) 71&3en | et 84
3 THE A 712719 5849 WF71=2 Tho HlZe}
ZIAT HESe] daoR Ffo] dojh it s 9 &
%, AT 22 45l g A uhe-S el 7l
2 o457 sio16].

Ze)3ulE T (poly-y-glutamic acid, -PGAYS &H9]
AT T LEAFEQ A=) THEAs Hay o) 3}
Y2, Bacillus subtilis?ll 98 F & 33 Zo AR
[3, 34]. y-PGAE -84, Sol2A, XA 2 289 of
oAl SIEARSA) 2 IRTER ) QbR 3AE, 7|54
ARE, 338, 38 So= A4 st ul$- oleksled42).
FHZ o] T2119 dFolME v-PGAZF AN EE RT3}
o] TNF-a2} IL-1B%] ¥¥E fr=sled d971%S Z77)
© 9 s, & 121 DTN v-PGAE TIsHTl
A IEN-y8] 018 Ex18le] T AZ 2 B A E, AN E,
AHA AL M) E (natural killer cell, NK cell) -8 24 3t A
AZ ) AT L rlelaias 2ol Bl dAlas 2 =
ARl gt B35S 7T QiR Aol MuEgie12, 21].
o]g} 3ro] v-PGAZ} AW HAMEZZS B 3AA 27}
IS 7RI Qe Ale] 1=l o), 1-PGAS] o=
7] "ol A3t A= B2 Ayl

A E (in vitro)[15]141%= NC/Nga 72| u)A|A] B A
X9} THZE &4 Fejsle] U 27] 2Heol et Ag
< ATk 2 439 PGA-HM} PGA-LME IL-1B, IL-
6, 712] 32 TNF-00 mRNA -2} 28-S A5} IL-10,
mRNA 472 BA-& S7MAA 95742 2L oA
Aot 22|13 [N+ 271 2 23 T AlE7} s 2

I= I

E AT M B BAEFe] 300 kDa®] E-A}(high
molecular) y-PGA(¢]3} PGA-HMe|z} EehE A Bz} 314
#A AEA}low molecular) y-PGA(°]3} PGA-LMo]g} 3ic})
2 "S-, in vivoellA NC/Nga A F | Biostir mite
antigen cream (BMAC)E 357} T¥3le] 3|3x]S fat
A7 F FHARTOR FKS506 0.3%2 SZ33TL, PGA-
HMZ} PGA-LME 747 713t F Hde=28d 34, |
ZA 3 9 foxp3® mRNA §-312 3 &3] 58 &
Asle] oty I F LRl nX= IS AP FE 74
shaat sjoict.

ME A2

HEN=

Alglol] AME FE-2 7 75339] SPF(specific pathogen-
free) NC/Nga mouse(15~20 g)2 Charles River Japan
(Yokohama, JapanAlel|A 5t} 2t Algnlc} 6nfe]
A AL8-3}9d ot BMACE Dermatophagoides farinae crude
extract (mite antigen, lyophilized)S 1 =7] 3oz A F
H Az A=7] &S 0.5% tween 20°] E3H oint-
ment baseZ A 2HH 71-& AF-8-35} 9 vh(Biostir, Hiroshima,
Japan). IgE, IgGl ELISA kit¥ ShibayagiAH(Shibukawa,
Japanyd|F, v-PGAL vl @Rl Tl o F4 BA}
22 300 kDae]t}. CD4" T isolation kit= MACS(Mill.
Biotec, USA)°llA, GolgiStop kit BD bioscience(CA,
USAPIA Z47F Fafslsdet. 1 9o ARE Aleke- ulE o
7o 9 g AlEEel Aok ARSI

MEA v-PGAS] M=

ZFr(distilled waterel] PGA-HMS 10%(wivyt HEs
=] sonicator(BransonAh)ell 60%7F high level(40 khz)=
sonicationd}¢d[35] ¥A18F 30 kDa ©|5} ¥2] 7153 Wa®
o] HEJZ oj7}3le] of NS deep freezeroll A 24 hr <}
WEA7] F freeze dryer(Ilshinibell Hel 3~42 54 A
s}l AASAA ARSI

NC/Nga MF0M HFLE R4 o atust

77232 NC/Nga AFE 157 59 2-3A)7)2 o]u] 3]
F-do] wlE 18532 NC/Nga AF 9} 253 Fot B4 A}
S35to] g ZH2MAIZ] ¥ capillary #HE- o] -8-5le] Jrol| A
100 pLo] AL AEslget. 2 ¥ vhFHA <l chloral
hydrate(10%)2 W3 F A 55 & F54E 7132314 A
BAZ AR F, g5 A AL AHEEE 2447
Wxsliet. BMAGE 3 23] 353:7H(10~1353) 55} & -
Pl T2A =XIAT, X 2-342F Aol 4% SDSE
Falo] mH2S gajsigit} 25 F(1258) 5 39l 9
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Fdo] F53] fruEEA S P50 A= 8t 3}
£ AAsE T BMAC 2% 2F & $A]o] PGA-HM
PGA-LM(ZH7} 2 mg/25 g/day)S 12558 155744 357
A 1Al 13] AT F3idet. w3k oy FHZ: FEE
FK506 (tacrolimus) 0.3%%E wi5= 53] 42d 5 9o =
FaRict. 9487 R= NC/Nga A7) o)Hed-e °}Eﬁ]"§ ¥
FHolA duby oz AMEE Dogru M[SJS) WS oz}
W3sle] AMESISITE BMACS BI2T oFE Fo] 28 F
155300 S 71 AA st Sebdrt 352 49
52 FHkE T4k (erythema/hemorrhage), <14 2 713
(dryness/scarring), -%(edema), 3] 4}et/m)2h(excoriation/
erosion), BlAd Ek(lichenification) 5714 L0 2 )3 S}
W7y Ade 27t ek A4 3oz Yehiodg. 7
7] A2 AE(0), AR, FF=Q), ATG)E A
o Ha 0felM, Hz 158 Alole] A5E 2As)e]
tH44](Fig. 1. Z1).

EHolxlE 3 immunoglobulin &%

NC/Nga AF] FollA 85, 125, 155l 22} capillary
e o83t °F 100 pLe] AL APF F 6,500 rpmel]
A 20 B3 AAEEE F 30 uLe) ¥AE Bl
AL -70°Ce] ¥F HAstoleh NC/Nga 479 FA
IgES} 1gGl 5% 342 Enzyme-linked immuno-sorbent
assay kit(Shibayagi, Japan)Z =4 3}91c}. zF welldl] NC/
Nga A F A g A 5 ulL(1/10 dilution)} dilution
buffer 45 uLE fﬂﬁ}fﬂ] Zr wellel] B8}, 241 7F F9b
25°C Aol ¥}X|3F ¥ 23] washing 958402 A=A
gl ¢} antibody biotin-conjugatedS 21 2417+ wkx}sle]
ok o) 23] M) F g o2 AHE o2 antibody
Avidin-HRP conjugated 100 LS xJ2ls}3L 1X]7F @_mw
HEX)gE & ohA] AlFsleiet. TMB 714-E 100 Ly 3535}
I Aol A 30 WAEE F 100 uLS) stopfed-S- xjels}
o] ELISA reader 450 nmoll X Z+7} 1gE¢} IgGlell W&t &
F=F AT 26].

OR=E0M foxp3" mRNA S8X &8 =X

SuF ZA3} axillary lymph node(ALN)OIA] RNA £2| -
Atopic dermatitis-like skin NC/Nga A3 S =27}
ALNE HZ3}e] Z4z}e]l RNAzol® 500 mLE ¥ 4sj€

W 72 homogenizer®. - Rt o] EF F ol
chloroform 50 mLE A7WF ¥ 15% 34t A E3si¢ich
o] & Lol 155 F<F HXgF ¥ 13,000 rpmell A A1
2|33l <F 200 mL4 AEA s 3]st 37 2-
propanol 200 mLe} 5% &3 F A8 5L dEelA
158 F<k A EIE o] EFAE B4 13,000 rpmel| A
A1 223 F 80% FtOHZE A3 35 %<t vaccum
pumpell 4] Z1Z3le] RNAS 92l 53 RNAYX diethyl
pyrocarbonate(DEPC)E * 2|8t 20 mL9] /ol o
heating block 75°CellA] E-&A 3} A]7) ¥ first strand
cDNA gl ARl {31].

AMASEIE A MBI — S Al(reverse transcription) HF
42 Z1]3 total RNA 2 ugg DNase [(10 U/mL) 2 U/
tubeZ 37°C heating blockel| A 30% F9F ¥H5-3F F 75°C

oA 108 F<F WA 7|32, o]o] 2.5 mL 10 mM dNTPs
mix, 1 mL random sequence hexanucleotides(25 pmole/
25 mL), RNA inhibitor®4] 1 mL RNase inhibitor(20 U/
mL), 1 mL 100 mM DTT, 45 mL 5xRT buffer(250
mM Tris-HCI(pH 83), 375 mM KCL, 15 mM MgCh)Z
7bgt % 1 mLe] M-mLV RT(200 U/mL)Z HA] 7}8tx
DEPC A2 SFF2EA HF 5971 20 mot H =S 31
At o] 20 mLe| ¥R Eg S & A2 ¥ 2,000 rpmel]
A 5% FoF A A 7ste] 37°C heating blockell A 605
Fob vFS-A|A first-strand cDNAZS A3 oF2-, 95°Cel|A
S5 Zeb 9Ase] M-mLy RTE 2843 A7 5 940l
435 cDNAE polymerase chain reaction(PCR)el] AH8-3}
AcH20].

Quantitative real-time PCR(RT-PCR) — Real time quanti-
tative PCR(RT-PCR)|24]<- Applied Biosystems 7500 Real-
Time PCR system(Applied Biosystems, USA)S ©| -85}
83ttt 283 foxp3 probel: GCCACTCCAGCT-
CCCGGCAACTTCT(FAM)S AH-4-31%3 2 (probe: Bio-
systemsAkell A Al 35+ productdd), Sper-Tagman PCR
Master mix(AB)E AH&-3F91 3, primer®] #HF F=7}
200 nM o] 7 ¥H-&A| 5 RT-PCRY] 222 pre-
denaturation> 50°Col| 4] 2 min, 94°Co A 10 min, 23]
40 cyclesS 95°Cell Al 0.15 min, 60°CIA} 1 min S35}
. PGA-HM#} PGA-LM F-o{ &3 £ internal
standard® G3PDHZE AH-3lo] target group®] Quantitative

;?GA-HM & PGA-LM administration for 3 weeks
Atopy Nc/Nga IgE level NC/NQ? mice
micel 4% SDS sprey & *Ac-ointmem . Detection
Bweeks 10weeks 1lweeks 12weeks 13weecks ldweeks 15weeks 15weeks

Fig. 1. Experimental design for the induction of atepic dermatitis like lesions in NC/Nga mice.



56 JaNG et al.

PCR y=x(l+e)n, x = starting quantity, y=yield n=number
of cycles e=efficiency® AAFsle] RQ(relative quantitative)
£ A3

ZEZA &Y

NC/Nga 79 5599 FJF22& HEsld 10%
paraform-aldehydeol| A 24417} 5ot E2adlo] vA g &
sild ez Zelald R, 5 uM FAR blockE e}
A Relgt AL 958 o7 E9)(epidermis),
Z19) (dermis), 28I 2 (keratinocytes), &FT-(neutrophils)/
ZAbT(eosinophil) 1 #] ©E M X9} RF S AW
hematoxyline/eosin(H&E) A3 w9t 25 ¢ A3}
toluidine blue FA o2 B|ThN £ AL J3}sin] A
(Nikon, Japan, x200)°-2 #ds}ic[13].

HoystEtx = M (immunohistochemical staining)

EE NC/Nga BFE 155304 Hgsjstz2g4S ¢
3le] ALNS A&3le] 10% E22 oo uA3t 3 5
2 552 7= ¥ rat anti-mouse CCR3 mAbS A}-8-3}
Aok 2AAEHS 4 uM FAE M)A F probe-on plus
slideol| F-ZA1A AZAIZE. A2 22)9) L3} Yeyst
A S 913 Dulels (deparaffinized) ¥ 541712 &
2194 & $13ked 0.01 M citrate buffer(pH 6.0)Z ©] £-3)
microwave ovenell 155 F<F A AHeslgdw. =2 Ak
sae] 28-S AA3P] Slsled 3% H000 108 3%t A
23 F, 24 W] 3} v]Eold A AYFE JA3)
7] A8 A g o2 A S A Z. ez g9}
TAFA ) 1A]7F B3 FAA7] oS 9oz sy
©}. LSAB kitE ©]4-3}¢] PE-conjugated goat anti-rat IgG
of 30E7 WHSAIA. 33] 0.1% tween 208 Tris-
buffered saline(TBST)S422 A3 F 2+ Axs|gc}. &
73 AN S ANl %400 WiEE W3s}
18]

SAHXZ
oheFgt g e 2 He] 9d8 A= mean + standard error
2 715319, o4 ASE Student's resriAuPE-E o)

2314 BB,

NC/Nga 2iFe| of=n| mee X 1}

olEw] FEXWe NC/Nga AF AdF, e} S3]Ho)
yehds 9 S AR o}Ed] ) R<dF) o) falsk
4L "3, B, AFEe] veivn A8 78S Fut
gHe}H55].

& A¥elME PGA-HM} PGA-LMS] o}E3] w3q] o

A4S &3] A3l NC/Nga BFE o83l As}
Aot A E3 NC/Nga AF9] 5%« BMACE =¥3}e] o}
By I3dAE sk FAHER T = FK506
(tacrolimus) 0.3%% 5 F-$loll =E31H1[40], A Foll=
PGA-HM#} PGA-LME "€ 2 mg/25 g/day?] 5 =& 7
T 8 F 457 F 959 A$E 243 Fig. 24
12533 0] % NC/Nga AF9] 5H$E 7R A=z A
Zlo|™, Fig. 2BE A =3 F BMACE 157 =¥3 F A}

Skin clinical score

+

+ +
FK506 PGA-HM PGA+LM

C . +
NC/Nga-WT  Control

Fig. 2. Comparison of skin manifestations, clinical features,
and severity of atopic dermatitis skin lesions induced in the
NC/Nga mice. Atopic dermatitis was induced in the dorsal skin of
NC/Nga mice by treating them with BMAC. A, before treatment
(normal, NC/Nga-WT) B, BMAC treatment for 3 weeks (BMAC-
control) C, BMAC treatment for 4 weeks with FK506 ointment
(BMAC-FK506) D, BMAC treatment for 3 weeks with oral
administration of PGA-LM (2 mg/day) (BMAC-PGA-LM) E, A
total clinical severity score for AD-like lesions was defined as the
sum of the individual scores graded as 0 (none), 1 (mild), 2 (mod-
erate), and 3 (severe) for each of the 5 signs and symptoms
(erythema/hemorrhage, scarring/dryness, edema, excoriation/ero-
sion, and lichenification) on the following 3 parts of the body: ear,
face and head, and back. Each point represents the mean + SE of 6
mice. Statistically significant values compared with the BMAC-
Control group were analyzed by Studentis #test (**p<0.01, ***p<
0.001).
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Aoz 7H7} B sART 34 dFe] vehdr] Alatksl
Aot BMACE 3577 =X3 23 393 F= %9
A3E ST Fig. 2C 03%2] FK5068 =¥3 222 1)
Zol| vlgte] A T xlo] Fof ATl 7Pl
AR =g}, =3} Fig. 2DE PGA-LME 12558 1557
T Tt AP FE diFol vlste] F= g5 2 9p
o =3 A ZHAasideh. et PGA-HMS AtA 2

T B> AT wRdE A AR W4k
©H(Data not shown).

Fig. 2= H= ule} 7bo] BMACE NC/Nga mouseel| 3
F7t =3 HF 55 F STl vehd 2%lE S T
wigk 2k, 555, <A, 719, elAiE B2 SIS O(none), 1
(mild), 2(moderate), 3(severe)= 7WAw|} H7} 7}E5)e] 3]

Hbzx] A4z grlel A3 ) 279 skin clinical score:

5.8+0.852 BMACE SX5}#] 9k AARE(NC/Nga-WT)2)
0.3£0.25¢]) B]3}ed 5u) o)A} skin clinical score Zte] F7)s)
%3, FK506 0.3% SF7-2 1£0412 W7ol vl 4u)

oA} oA QA 2HAsledTh(p<0.001). EE3F PGA-LMS
A3t AP TE 3240712 27 B8] 20 o] A} §-9A
A Zastdvhp<0.05). 2} PGA-HM Fol &
5120482 2o w)dle] 7t ZHAE ROV B
A A2 alsit

83Z immunoglobulin £

olE]: Th2o] A3l 7|25 F HY Aaglez &
ARl A}, & o123 Th celle] Th2 cell2e] B-37} 2}
o £ 5wEA B} o)) Th2 celld IL-4, IL-5, IL-
13, IL-9%} IL-10 55 AAL 81}[9]. o5l IL-4¢} IL-13¢]

A
330 - * p<0.03 {compared with Contrel)
** p< .01 {compared with Control}

‘E 300
Ed

- 250
g s
g 200 Tk
i
g 130
= — #— - SPF-NC Ngamice
5 100 —W— EMAC-Comrel
g i BMACFKS060.3%)
E 50 —m— BMAC-PGA-HM
= — %= BMAC-PGALM

0

8 weeks

12 weeks 13 weeks

mouse A= IgES} 1gG1e] A % 213 P—’ Az 7%
WL IgES} 1gG4°] S FAsh= Aoz d=A Qo
1. oFEs Z)Hd A %}fﬂlJl i B2S 7 2A
ﬂzlfs}% AL g Yol EAsR= [gEelvH37, 53]

£ A7l Fig. 32 @AW IgES ¥ I gG1E
243k Ato|t}. Fig. 3AT A9 IgE %L, B I3
1gG1& &4 Zlolth. Fig. 3A9IA I1gEe] & 853 o
5 NC/Nga AF A ALz 37153, BMACE =%
g 2L 15500 A 293.5+21.2(ugg/mL)S, BMACE
SERA] 92 AANEL 283.2+53(ug/mLyF F x}o] glo]
27159}, 183 3533 FK506% PGA-HMS} PGA-LM
& T3t FANEFH AT 12F o] F Fhdte
155l 3= tf 27l H]dked FK5062 201.3+2.2(ug/mL)Z,
PGA-LM o2 232.9+16.1(ug/mL)2 A IgE 45
o] Fol A A ZA3HHvH(p<0.05, p<0.01). PGA-HM>
265.6£30.7(ug/mL)E N E2732 2 }e]7} 9ot Fig. 3B
oA vehd A 1gG128] £F(level}> BHE7} 1L-49]
uhgo 7 Eslee] Igbrt wHlE v o] FUtEE g2 ¥
A 1gG1e] 5L IR FKS506 ZXE7o] 2T
ol ulgled oF 3uf o]} fr2)Ad il Z}iﬁ}ﬁt}(wo 01). =
g PGA-LMF T H &l v3l] [gGl 5] SAEA
22 oA ¢ art Vet PGA-HMS 273
2ol 7k elsdet.

Z+* Kotani[19], Matsumoto [27] 59 Aol persimmon
leaf extractGdd F L 5% A¥<l astragaling o}E~]A] ¥
27 NC/Nga Bl Fofsle] 3 IgEe} 1gGlo] A
1A Fraslax, 228, Th2 cytokine 2] 7H4A= &
43} gPotRy| AIY} siok Huslgict. B Ay A

4000 1 B mighi level i Plasma
3500 -
3000 -
2500 1
2000 -
1500 4
1000 . o
500 -

(U
BMACNC/Nga—WT Control

1gG1 level in plasma (ug/ml)

FK506 PGA-EM PGA+LM

Fig. 3. Serum IgE and IgGl elevation and development of BMAC-induced atopic dermatitis skin lesions in NC/Nga mice. Atopic
dermatitis was induced in the dorsal skin of NC/Nga mice by BMAC treatment. NC/Nga-WT, before treatment with BMAC (normal)
BMAC-Control, BMAC treatment for 3 weeks BMAC-FK506, BMAC treatment for 3 weeks with FK506 ointment application (0.3%)
BMAC-PGA-HM, BMAC treatment for 3 weeks with oral administration of PGA-HM (2 mg/day/mouse) and BMAC-PGA-LM, BMAC
treatment for 3 weeks with oral administration of PGA-LM (2 mg/day/mouse). Blood was collected from the retro-orbital plexus under
ether anesthesia and heparinized immediately. Plasma samples were obtained by centrifugation and stored at ~20°C until use. Total IgE and
IgGl1 levels were measured by sandwich ELISA using an ELISA kit (Shibayagi, Japan). Each point represents mean + SE of 6 mice. Sta-
tistically significant values compared with the BMAC-Control group were analyzed by Student’s #test (**p<0.05, **p<0.01, ***p<0.001).
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% PGA-HMET} PGA-LMo] o}Ex| u)4qde] 3swzie}
B8] 1gE) HHE #94e EAE vehhgich o)x
PGA-LMe] IgE "I743 obEs] w)¥ode] &bxal Aole}
A7,

oF =Z0M foxp3 mRNA FEX} g 2o

A A3l AME = HYAAAIE calcineurin inhibitor]]
Al Z2 ¥ (cyclosporine A, CsA)e} FK506(tacrolimus)
o] 'ga] el 9lo}. CsAY} FKS06 T HEZF o] A5 A
g IS GAIFR= Aot A SollA figt P AR
2 M|E WellA immunophiline]zh= 4284 2} A3 CsA
& cyclophilin®}, FK506-% FK506-binding protein(FKBP)}
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Fig. 4. Effects of PGA-LM and PGA-HM treatment on foxp3+
mRNA expression in the dorsal skin of NC/Nga mice with
BMAC-induced atopic dermatitis skin lesions. Atopic dermati-
tis was induced in the dorsal skin of NC/Nga mice by BMAC
treatment. NC/Nga-WT, before the treatment with BMAC (nor-
mal) Control, BMAC treatment for 3 weeks FK506, BMAC treat-
ment for 3 weeks with FK506 ointment (0.3%) PGA-HM, BMAC
treatment for 3 weeks with oral administration of PGA-HM (2 mg/
day/mouse) and PGA-LM, BMAC treatment for 3 weeks with oral
administration of PGA-LM (2 mg/day/mouse). The expression of
foxp3+ mRNA was quantified by real-time PCR. The amount of
Tagman probe was measured at the end of each PCR cycle. The
cycle number at which the emission intensity of the sample rose
above the baseline was referred to as the RQ (relative quantita-
tive) value and is proportional to the target concentration. Real-
time PCR was performed in duplicate using an Applied Biosys-
tems 7500 Real-Time PCR system. Each point represents the
meantSE of 6 mice. Statistically significant vatues compared with
the BMAC-Control group data were analyzed by Student’s #-test
(**p<0.01, ***p<0.001).
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conventional 7oA A}83l1 BMACE £¥35}e] o}k So] AAMe Hisle] AAEA F7 =9 TH11] BMACE

Fig. 5. Histological features of the dorsal skin of NC/Nga mice with BMIAC-induced atopic dermatitis lesions. Atopic dermatitis was
induced in the dorsal skin of NC/Nga mice by BMAC treatment. A, before treatment with BMAC (SPF-normal, NC/Nga-WT) B, BMAC
treatment for 3 weeks (BMAC-Control) C, BMAC treatment for 3 weeks with FK506 ointment (0.3%) (BMAC-FK506) D, BMAC treat-
ment for 3 weeks with oral administration of PGA-HM (2 mg/day/mouse) (BMAC-PGA-HM); E, BMAC treatment for 3 weeks with oral
administration of PGA-LM (2 mg/day/mouse) (BMAC-PGA-LM). The skin biopsy samples from NC/Nga mice were stained with hema-
toxylin and eosin (H&E) for histological assay the sections show thickening of the epidermis (red arrows) under light microscope (x200).

Fig. 6. Histological sections of the dorsal skin stained with toluidine blue in NC/Nga mice with BMAC-induced atopic dermatitis
lesions. Atopic dermatitis was induced in the dorsal skin of NC/Nga miceby BMAC treatment. A, before the treatment with BMAC (SPF-
normal, NC/Nga-WT) B, BMAC treatment for 3 weeks (BMAC-Control) C,BMAC treatment for 3 weeks with FK506 ointment (0.3%)
(BMAC-FK506) D, BMAC treatment for 3 weeks with oral administration of PGA-HM (2 mg/day/mouse) (BMAC-PGA-HM); E, BMAC
treatment for 3 weeks with oral administration of PGA-LM (2 mg/day/mouse) (BMAC-PGA-LM). Skin biopsy samples from NC/Nga mice
processed for histology were stained with toluidine blue the sections show degranulated mast cells in the dermis (red arrows) under light
microscope (x200). Sections are representative samples from 4 individual mice included in each group.
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Fig. 7. Immunohistochemical staining for CCR3+cells in the ALN of NC/Nga mice with atopic dermatitis skin lesions. Atopic der-
matitis was induced in the dorsal skin of NC/Nga mice by BMAC treatment. NC/Nga-WT, before treatment with BMAC (normal) BMAC-
Control, BMAC treatment for 3 weeks BMAC-FK506, BMAC treatment for 3 weeks with FK506 ointment application (0.3%) BMAC-
PGA-HM, BMAC treatment for 3 weeks with oral administration of PGA-HM (2 mg/day/mouse) and BMAC-PGA-LM, BMAC treatment
for'3 weeks with oral administration of PGA-LM (2 mg/day/mouse). After 3 weeks of treatment, mouse ALN biopsy samples were ana-
lyzed with LSAB2 HRP rabbit/mouse (DAB) kit. The section was stained anti-mouse CD4 mAb and an HRP-conjugated antibody. The sec-
tions show CCR3+ cells in the dermis (red arrow) under a light microscope (x400).
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