7 =M ERETIVNC/Nga~y 7 AIZHEIT 5 —
MLEZS L OEHEREOR G I 5158

B&5:jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/4489




SIRAFHEEFEME $113% H3-4 503 109 116 (2004) 109

7 N —MEEERETIVNC/Nga~< 7 XIZBIT 5
—BLERB I HBERE O S IIH T 205

SIRKFEREREE AN AR TR ER E ERORE R
(HFREE R | NIRATAEE)
(EAE - IREF SR EIR)

A KRR FE

— W {LEEFE (NO) & BV IENO & ) 4L 2 iE 22 %M (reactive nitrogen species, RNS) (34 o feiEEBIZMET 5
T EAGRMBENT WS, T MY =M% (atopic dermatitis, AD) I2BWTLENLOMEAZEIFENE LD, THEZRA
L%V, KifETIE, & FADEFILTHBHNC/Ngavw v A& HFv, ADBREMBHERTONO RLRNSOBEIZ2WTHREL
1o, T YRy L a FVEBTTCHT LB EIZIZAD ORAEAE® & #L/zA%, SPF (specific pathogen-free) BRI T TIXFEH &
Nldortz, MRS D NO GRS (NO synthase, NOS) 74 V7 4 — LDFEENZDWTHRET L 7o45R, FHER
NOS (inducible NOS, iNOS) 5 & U9 I NOS (endothelial NOS, eNOS) @FEMA LA LTz, Lo L, ##HEENOS
(neuronal NOS, nNOS) @FEBLUTMA L Tuwv/z. Mk OHREEE € o > (NO») 38 L UFHER 1 4 > (NOy) il 1L AD FIEIHE
S CHBIZ LR LD, PO T LT, -k, BEEWERTHStavyF4—LBlf=tnFul >0
RINATELD S i S RNS O EASRIES e, £, = huFod Rz lE+ 2B KM EIFgRIRTH - 7.
LA ML RANJERITH S TBARS (thiobarbituric acid-reactive substances) ¥ 8- FUF L F4+ XL ¥ 7/ L ¥ (8-
hydroxydeoxyguanosine, 8-OHAG) ®AEMIZ BV TIE, ADSIEIZME) L BE Ao Nl d o/, BLofRan,
NC/Nga =<7 A0 ADBER MBI BT 2 NOST 1 V7 4+ — LD RHO%AL, NOx DA% RNSBEAOMM & v - 72 NO
BT v ADEAZ OREL WML T LS.

Key words nitric oxide, reactive nitrogen species, nitric oxide synthase, atopic dermatitis, NC/Nga mice

7 MY — B % (atopic dermatitis, AD) (%, &R % BES
RIEMEERTH Y, MEEMREZEDET. ADHFENE I,
RIKE, BERIIMERLT LAY —Rhih DT b E— %R
BET D, Frz, KRR COMEEIERE ORI MY IgE Eo
FREV S LHEREIRAED SN DL, ADDORIELR S FIZFD
FRIEIZIL, SRESEM S, M(EMEL, BN S U T D BEEREE,
RENBLOLENARERLZ EELORTFIHEE LT L#E
AHENTWVAY,

NC/Nga~™7 A, & FADDEFLTY AL LTHESR
TWa, ZovyAidar~NryyaF VRETTHAETS
&, BREWEMEE ARBET S, MHERCOmINL AL
EVo HIRATR, 50N, BERBAOIFERRPL~ A
DR, REEE & o - REARF O B2 P AD IZEM
THIEGHESR TS, —J, H#% SPF (specific
pathogen-free) Bx# T Tid %9 L7-ERIZERO S »wdd,

FR164E10 A 21 B4, FR164E11 A 30 A ZH

—ER s (NO) 13, EdoEgoMiRs L URRICE Y
THi4* OBEEE R/ LTWwaY, NOIEINOAKEESRE (NO
synthase, NOS) (2 & W, L-7TVF= 2 HHE LTERINS.
NOSIZH, HEEINOS TH A H#EEINOS (neuronal NOS,
nNOS) & HREHINOS (endothelial NOS, eNOS), % & UNZiF#E
T NOS (inducible NOS, iNOS) N3N T A V7 4 —Lhidh b,
INOSOREBUIH A b H ARy FIFFS 2l o THEHE
, BEENOELELT DT, EETHERSNIZNO OKE
A HE A OIS LT, HBEREEEL 4 > (NOy) SRl
A (NO&) (2B &N B, 612, NOIEA— /= F 2 F
(07) H EOFUMERMPERELEIGL, L) HABEERDOE
WM EEFEHE (reactive nitrogen species, RNS) % & AT 5 99,

RNSiE, ¥ ¥ /87 HOFOY Y D= baERIATA YOS
s hovibE v BFREEMET SR Y. = LR
TiE, NOL O, b HELBERVEFFFA4 74 (ONOOY),

Abbreviations : AD, atopic dermatitis; ECD, electrochemical detector; eNOS, endothelial nitric oxide synthase;
HPLC, high performance liquid chromatography; HRP, horseradish peroxidase; iNOS, inducible nitric oxide
synthase; nNOS, neuronal nitric oxide synthase; NOS, nitric oxide synthase; 8-OHdG, 8-hydroxydeoxyguanosine;
PVDF, polyvinylidene difluoride; RNS, reactive nitrogen species; SPF, specific pathogen-free; TBARS, thiobarbituric
acid-reactive substances; TBS, Tris buffered saline; TBS-T, TBS/0.05 % Tween20
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HBHVIE, BEEEKSE HO) EXVFFLF—FIZL5NOs
DEEENERILTEL 5 TH{EEE NOy) 28, 713 D3I
HMRET AT buFay v ELEYD —)F, S=
FEVEREIZBWTIE, VS YALF Yy NOD) £V A
FA4rDFA— SH) £2EPRGL, S=rrvFF—LE
BARI B —baFos RSz bavF - — L0
RILFEREECEIREL, HERERE, MRS, KE
PR ESCIIMIE 2 K NSHEERLRBTHESNTE Y, #HE
EOBEIEE IR TV AY,

EECBNT, NOZMBENR, *T= B, MWKk
Bl &84 RS FH-TWE O, F/2, AD ORI
LTONOPHET B LOHENLENTVS. ADBEDORK
&Y, BLU, NTTYBEFICL)FEENSLNC/Ngav
Y ANDEEHREB 2BV T, INOSDFEI FREHESLSEN
RS TV, LeLads, ADBAFCBVTHFESO
NOy L RAHFENI—HT, RBDNO; & NO; L~V EEW
Wl vo 2BiENH Y, NOOBEE 22V TIRAPEE L H7%
v, Fio, HECEITANOME YT ¥ A DAL % nitrosative
APLAELIESY ChIZETAHEER . F2T, K
ZETIE, ADEMEF N THLNC/Ngavy A& H{T, NO
% RNS & ADJHIE & ORIFRIC OV THRES L 7.

WRE L UVFHE

1. REE

B ERIZOWTIE, SRKFEFZMMEBERER&OK
AEZIT GRKEEE D ERISETH LA, REHFS 03156257,
BWEL BTN RAEAVET - MR AT 2
DHIENCBT BT, EREWE LT, 4BHRONC/Nga<w ™
A (HASLCHL:, #E) 2 Hv, 1688, av_ryvadbivk
SPFEETCHET L, FhEFhE a2~y g3+ L8, SPF
He L. EREMOERIISIRAERETRE ERIESHICHE-
oo KERREEBICENTES LI ICL.

I. mE+RIGE DRIE

<7 AREHRD SO L THmiEESM%, FHRTLET
S0C TH MR L A, MiFd IgEid, IgE ELISA kit
(Amersham Pharmacia Biotech, Buckinghamshire, England)
e CifilsE L7,

Il. e

LI 10 % R ERIE R L) v W CEE L.
BEE->T, 877 4 VY El%, HEHef L OB
RemEL-.

V. seaiits

BESOIZRE, REREEITo7 FY Ly ERVTH/ ST
T AR, 03%H0: 250 A Y/ — VIBERBTHRME~AL I
F Y- ¥rLiFEEr, TrisiBEEEAIEK (Tris buffered
saline, TBS) Tk, 5% IEF ¥ FILiF FIX, AR & =HiR
TGS, FFERNLRISERELL. —kiifke L
T, PLINOS, eNOS, B LU nNOS» ¥R &0 —F Lk
(% 1:500) (Santa Cruz Biotechnology, Santa Cruz, USA), #i= b
OFaLryHFRY a0 —FIHE (1:800) (Upstate
Biotechnology, Lake Placid, USA) # M L, 4ClcT—XE
S/, TBSxEAWVTCHkERE, HEITHELEFFIF—F
(horseradish peroxidase, HRP) #& v ¥ 7 4 F [gGHikR 1)
~ — (ENVISION+, Dako, Carpinteria, USA) & ZZiRC 1 HE/H KIS

*

27z, TBSEAWVTHERR, 33 -V T I/ Ry IV U445
# (3,3’-diaminobenzidine tetrahydrochloride, DAB) |2 T &
B, AT REVT IO ERELBALL. 5561210,
TTESERI 2 e T AN F Y — VT 7 — A M TN — YT {7
7ol Rt IREEEE LT, YHFIEFEA LA/ U TY vk
—RPRE L TR, $/, = huFad Y ICBLTE, &
LhaLHobuFuly 10mM) &L EiRTURMEG S /o=
bEF O R KR E LTS, 5014100 mM
TFFF A MBI ST, = heFRLrETI o FOY Y
BT LAERER baFay AL D aT a0k
TR FEERD 4T o 7.

V. EEY TV ORE

EEMOEE =M L, 5EREOKRE VT 4 B [20 mM
Tris-HCI (pH 7.5) /150 mM NaCl/1 mM EDTA/protease
inhibitor complete (Roche, Mannheim, Germany)] # i X & &
U4 Xk, #OEE @T, 1,000X g, 1047) LTHEALmis
B 261, = roFu Y YHED DI, kY
F A4 REWRE HCC3EPES L. O & E 1% Triton X-100
FEURET A XBWAHTHREY S 4 X%, OO @C,
1,000 X g, 104¥) L T Triton X-100 A VAL 5> % 572, S-= h 12
VFF - VB BT, AT E R ClodishE 2
{ RBEWUIN-ZF Vv b4 38 (RREL mM) 2Rl
Ny HERE, TVMBTVNT I EAS VY- FELT,
BCA protein assay reagent kit (PIERCE, Rockford, USA) % JJJv»
Tiro7z.

V. NOy & & U'NOs DRIE

MiEH L TEMOTHEMDD T o7 BlRSERET 57
® |2 Ultrafree-MC Centrifugal Filter Devices (10 kDa cutoff,
Millipore, Bedford, USA) % F v THRAMEAE L 7z, Wb o
NOyB LUNOyx Wik~ 757 ¢~ (high
performance liquid chromatography, HPLC)-Griess system % }fJ
WTHIELZ®, NOyB X UNOy #4944 9 4 (NO-PAK,
Eicom, F#5) CT4H#ifs, NOs% ®ILH F 4 (NO-REP, Eicom)
%WV TNOSCIRIE L7z, Griess BUBC & 0 KT 5 7/ i
@540 nm 12 BT BB % UV-VISHH B THlldE L, NOS g
ZRD.

M. 9xz24>70y b

LIS 8 2287 70 pg fHM A 5-20% R T2 LT
I 7 V% H\WSDS-PAGE (2 fii L 72, PVDF (polyvinylidene
difluoride) [ (Millipore) \ZHE5E- L7z, 5% A ¥ 4L I N2 %410
TBS/0.05% Tween20 (TBST) I THBETIHH 72 v x>0 &
Kb &7z. —xk#ifke LT, HINOS, eNOS, B &L UnNOS
THFFY 7 —F NP (% 1:500) (Santa Cruz
Biotechnology) i/ L, 4 CIZT—M e &&7. TRBST %
FCTBEE., HRPIEMY FH Y ¥ F IgGHifk (1:4000) (Dako)
EERTIMBKIG &Y/, 8642, TRSTRHWTHEE,
enhanced chemiluminescence Western blot detection system
(PerkinElmer, Boston, USA) # M\ T, X#7 1 L ANEENG L
ML E£72, R E3Y FIZNIH Image 1.63 (NIH,
Rockville, USA) # IV CER L 7.

M. =bAFRICOER

B2 O L S>3 & U Triton X-100 ML T F M 2
SensBERo=tuFunl yEREEFNE LS. THECES 5B
& U Triton X-100 \T &L W7 5787205 mlD ¥ > /8 7 KT
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(6 mg/ml) 12, PEM=MUAOSmIEINA, &L4HE @C,
2,000 g, 54 %, Li#BRVv/. % 0.5 ml O b
oy L 4B (0H 7.2) WL, FBCT e b= M) bk
B L, ZoBRfEE, Elo-reFoy s, BEUNOS
R NOy % W 7|2 AF o 7o, Bedells, PLE 0.4 ml DB -
b 4RI (pH 7.2) (CTHREM L, HESR™IZHEV: pronase
BEEWHILETT 272, T4 0.1 mlDpronase #i (9 mg/ml,
Roche) % 7=, 50 CIZTI6MGMEIGE & ¢7. KIGKRT#
BLSHEL, LiFERAMB LA, b= roFa L o,
WAL SR8 (electrochemical detector, ECD) % 4 L 72
HPLC (HPLC-ECD) % JIWC4MT L7, 50 x1oiifi & SC-
50DS % 9 4 (3% 150 mm, 5 yem, Eicom) {2 THHEL 2. =
TFO Yy R BEAALSENICT 3/ Fa Y YIRS (900 mV)
%, ECD (+300 mV) % v THE g o R I L7z, %
e LT, 02M) TR HEF NI L/2% T2 b= Y
/0.5 mg/l EDTAW @ 2 Nwiz, —%, #9222k,
Spherisorb ODS-2RP-18 77 7 4 (4.6 X 150 mm, 5 2m, Waters,
Milford, USA) %\, 50 mM Y > E# 1) 74 (pH 3.0)/7% 4
§ ) — LIEHE BN & LA HPLC IS & Y 274 nm O3RN
R L CHIB L 220 fhibibd, N2 fick LToFu
Sy hEFaL yOEVETRE L.

K. S-= bAVFF—ILORIE

[ 2z fEWy, S T Y T 3 — b % Saville-Griess i3 12 Tilll
L7, LIS & 4°C IS BT 10,000 X g T 1043 B0,
ZO L3 T ORAEZ I, 3B Y 4 KB4 mlARis
0.3 mgD ¥ » 17 WhEEE L TR, SR o0.1%HgClL
% i Griess WIE L% ANT 72T 3 F/O1%N-1-F7F )b
IFLIUT I VISR /2%) 2 LRAELA 37TTICT
20 SR ICIE 2, 540 nm OWCEHEAR Il L7z, S=hrvFF
— ViR, SRV TV FF R AS VY- FELT,
0.1% HgCly % & & %2\ Griess i & O Kb b B 72 EHE #
LW bHRD 72,

X. TBARS (thiobarbituric acid-reactive substances) 0

HE

AL 2 o TBARS #ll5E L 2%, 0.5 ml O (L5 &
1mlo10% by oo e Ra L, 105 mE#E L 4TI
T 10,000 X g T10 50N Lofl, £ L0l 1 ml % [7] %59 0.8 %
F AN Y — VE/0.022% 7 F L Fad s L2 /50%
W A L, WSS e 15 Nk LA, WEI,
535 nm OWLIEA % Il L, VIOERE (e =1.56 X 10° M'em™)
%\ CTBARSH & ke 7z, #idkix, ¥ v 37 @Hiho
TBARS{E & L-C/aR L7,

. 8- rFAXFLFFXIITFI V>

(8-hydroxydeoxyguanosine, 8-OHdG) DHIE

= AN HIRRL, -30°C TR LRSI L. JRAP
@ 8-OHdG i3 8-OHAG Check ELISA kit (H A (LiHBIFERT,
W) EHWTHIELL, £, RO LTFoE7LT
For-FANTa— () EHTHELL. #FfE, 2L
FF=riHi) O8O0HIGH L LTiRL .

M. HFEEEERLIE

BOOELITb I EROBIET ~ 51, T8 LRSS
(X£SD) THL. 1B L OERUHEOEZNHKIIFNH K
PEid, —TCRESESHTN#%, Bonferroni d 5 iETEELEE
17V, WA EMERs % Rl E ErEnaEES ) L L1

5 #

1. NC/Nga~= 7 20 ADfER

TRy aFAETIE, SEREDY S E ORILTHN
BEY, BB X ORBEA &0 R RAEIRASELEE E IUNE I
S TEL L, 7, FREMAMSENICIEREPEREL, BEIC
BITAELWHIILREA RS b7z, MiFIgE b 8#iGr 6 =
A LMD, 20T — 21238 L7, — KT, SPFRETIREN
5OERIGED S h o7,

I. ERICHTBNOS71 VT4 - LOREBES LUBRE

1. NOSPAVT4—LDIx Ay 7Hy b

T A7y MIL), FMTONOST AV 74+ —4
DFERIZOVTHI LR FRIAIC/R LA, KIBIZRT X
HNERMBIC CRBME L WIEE ClET s L, aXRY Y
8 F VETINOSE L eNOSOBEHIHEIZHE DL -
(iNOS : P<0.05, eNOS : P<0.01). —75, nNOS®5HiId R
i %R L 72 (P=0.21).

2. NOST7 177 +— ADFIERMD

WIEHEESE I NOS 7 4 V) 7 4 — A DA 2w THRE
L7, INOSO%EHIL, TNy a VBB 5 HKIZER
L 2o RhE e s iR & vz (M2A). —JF, SPF#ETIE%E
DIEBULRD SN o/ (M2B). T4, arRXyvath
oM AN T, SPF#tL MLl L T eNOS O ¥ th b BE A5
A LTW ([R2C, D). REDFFF /%14 P THeNOSY:
Bz oW TiE, MM CHREBLLLRI sz, 361D,
oNOS#etaix o 5 F /4 4 b LIZIRIRMRTRO b, 2
PRy g FVEETIEIRE L 2o R ORI T o) et ] &
nTwi (U2E, B). MBEHERIC BT, wihol
LS Lol

. miEs & CEEFONOsH & N0 BE

MiEE LI EHRIZBITANO B LUNOyBEEIE L
TEEREFELCR L. MiEFNOs B X U'NOy i E % SPFHE
IndarRyLaF LEIIBLTHEEIIE» 272 (NOy
P<0.01, NOy : P<0.001). —7J7, HEHNOsB & S NOy i RE
ESPFREL Y bar Ry aF MBEIZBWTHEICK» 22
(NOy : P<0.05, NOy : P<0.001).

V. ERICH I3 rOFAY CDEES L VURE

1. Moo= toFos i

RNSHEADH I DWTHET B 72010, EMMAEHo= b
oFaL yRENELA. B2EMLA L) ICEEAKD
Triton X-100 (l{E LI Ti%, >Ny ¥ atlBcBnT=
FOFO Y Y RBERICED - (P<0.05). EMALHOTEL
WA T BEE CHE LI RO bk h o 7o (P=0.16).

2. = hOFOY Yy OHEES

= e s O E RERE L ENI T o 42, SPRRET
iF, =roFodrofEidiztArBEs o (1
38). —7, TUNY L aFBETCIIERRICIGVERARI A LR,
BEE I RET A PR ERAICMR O Y EATFED b s (F3B).
Fi, BLAETRTOZ P aFod B, vEy—
N7 7—A 7T IV— s BTk E —5 LT (”30).
—F, TRTOEMESTHERICB O THREIEIRD ST, HR
P AHERR S 417,

V. BEEROS-Z rOVFA—ILE

FEAMAOS = b Fr— Vi EflE L (K4). SPF
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Fig. 1. Western blot analysis for NOS isoforms in the skin of
NC/Nga mice maintained under SPF and conventional
conditions. (A) Protein expression of NOS isoforms by
Western blot analysis. The dorsal skin was removed from
NC/Nga mice, and homogenized and centrifuged. Proteins in
the supernatant fractions were loaded to SDS-PAGE and
transferred to PVDF membrane, and detected by anti-iNOS,
eNOS, and nNOS antibody. Lane 1 and 2, SPF; Lane 3 and 4,
conventional. (B) Relative expression intensity of NOS
isoforms. The specific band densities were quantified by NIH
image shareware. [], SPF; M, convertional. Results are
shown as the x = SD of six animals/group. *P<0.05, **P<0.01,
compared with SPF.

(S

Fig.3. Immunohistochemical staining of nitrotyrosine in the
skin of NC/Nga mice maintained under SPF (A) and
conventional (B and C) conditions. Immunostaining cells of
nitrotyrosine were detected in the dermis of the lesional skin
(B, €), but were not detected in the normal skin (A).
Immunostaining cells of nitrotyrosine were co-stained with
Luxolfast-blue (C, arrows). Bars indicate 50 ~m (A and B)
and 10 pm (C)

Fig. 2. Immunohistochemical staining of NOS isoforms in the skin of NC/Nga mice maintained under conventional (A, C and E) and SPF
(B, D and F) conditions. Many immunoreactive cells exhibiting iNOS were observed in the dermis of the lesional skin (A) compared with
fewer stained cells in normal skin (B). Increased staining of eNOS was observed in vascular endothelial cells of dermis of the lesional
skin (C) compared with its normostaining in normal skin (D). Less immunostaining of nNOS was detected in the basal layer of the
hyperplastic epidermis of the lesional skin (E) compared with normal skin (F). Bars indicate 100 #m (Aand B) and 50 2 m (C, D, E and F).
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Table 1. The concentrations of NO2™ and NO3~ in the serum and skin of NC/Nga mice maintained under SPF and conventional conditions

Serum ( zM)

Skin (nmol/mg protein)

Group NO2»" NO3~

NO2»~ NO1~

SPF 0.634 £+ 0.142
Conventional 1.18 4= 0.506**

6.94 + 2.14
13.28 4 3.21%*

0.120 £ 0.087 1.41 = 0.679
0.084 £ 0.070* 0.511 % 0.150%

Serum and supernatant fractions of the skin were filtrated with a 10 kDa molecular cutoff filter device. The concentrations of NO2”
and NOs™ in filtrates were analyzed using an HPLC-Griess system. Results are shown as the X =SD of seven to nine animals/group.

*P < 0.05, **P < 0.01, ***P < 0.001, compared with SPF.
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Fig.4. S-Nitrosothiols content in the skin of NC/Nga mice
maintained under SPF and conventional conditions. S-
Nitrosothiols were measured by Saville-Griess assay. Results
are shown as the X = SD of seven to eight animals/group.
*P<0.05, compared with SPF.
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Fig. 5. Schematic representation of metabolic pathways of NO
in AD-like skin lesions. NOx concentrations increased in the
serum according to upregulation of NOS, but decreased in the
lesional skin. On the contrary, NO contributed to the
formation of RNS, resulting in the detection of nitrotyrosine
and S-nitrosothiols.

Table 2. Nitrotyrosine content in the skin of NC/Nga mice maintained
under SPF and conventional conditions

Nitrotyrosine (pmol/ zzmol tyrosine/mg protein)

Group Supernatant fractions  Triton X-100-solubilized fractions
SPF 6.94 = 4.18 11.00 £ 1.85
Conventional 447 £ 1.05 15.82 & 4.68*

Protein-bound nitrotyrosine in the supernatant fractions and the Triton X-
100-solubilized fractions of the skin was measured by HPLC-ECD after
pronase digestion. Results are shown as the X =8D of seven animals/group.
*P < .05, compared with SPF.

Table 3. Oxidative stress markers in NC/Nga mice maintained under
SPF and conventional conditions

Oxidative stress markers

Group TBARS (pmol/mg protein)  8-OHdG (ng/mg creatinine)
SPF 319.38 £ 55.27 50.67 £ 41.97
Conventional 308.97 + 35.97 27.44 =+ 20.29

Cutaneous TBARS were measured after Dillon et al®.
Urinary 8-OHdG was determined using the 8-OHdG Check ELISA kit,
Results are shown as the X = SD of seven to twelve animals/group.

$E(3 1.54 + 0.48 nmol/mg protein, T Xr I 3 FLETIE
2.18 £0.51 nmol/mg protein T ), T Xr ¥ aFILEILE
WOF B RIIMAER O & v/ (P<0.05).

V. B8{ER b L X DFH

EE{bA b L AL LT, TBARSH L US-OHAG R HllE L
7o. BTRT L9, B o> TBARS i if: i © 4 Bk 7%
BEDHLRL ol (P=0.67). 7z, RHPOS-OHIGHEIZD W
TIIMBMTHEELREERDO NG o722, 2Ry at
NBETRAEM A A & L7z (P=0.11).

% =

AW TIE, BT 7V & B Vo328 5 AD ##HEEITNO
#NO X WAEUARNSARE YT A2 LM 5Lp L Lz (45).

RERLEINOS T 5 eNOS % nNOS (T EE MR AT R 21
LARLVONO ZEET HH, INOSIZRERHIRRTE LN
LONOZRFEAETE EZEZLRTWAY, REFFETIE, INOS
B L UeNOSORBR LA, FNFNEER O LESEAIRS 5
VI ILE R I TS S, EEETONOSO R L
Rit, 2Ry ¥ s F VETOMES NOx (N0, B X UTNOy)
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BEOHINCKBEESATWE EEZ LNE,. NETNOxEE
DEMIADBETHLREATVAY. $/, INOSOEHRI
ADBEEVBLUONTFHAIZL DFHENENC/Nga=
ADEEBREZ DBV THHE SR TWE, —F, HR
NOSIEERED X35 /441 MIBHEL, BERREHIZE
ELBEERATIEFMLENTVE O, KT, ADS
EIZE> TaNOSORERAPRTEALZ RT I ExWHLMEL
7o, SEEBELFENLELS, BRELAREICBIAEEERD
FZF %4 MIBITAaNOSOBRKETIRBH LN, D
ZED L ADYEER NC/Nga v 7 XA PO EMRESR THLN
BEER /) T OBEEREIZN LT, nNOSEHETIMMET 2
MHEMEFZZ BN 5.

EERESRICBTR sy s ErhoFal yorafLk2o
DFETHERHRE. ZOFRE2L, NOL ORI, S 4L
50NOO", &2\VIENO; DRIV F 3 ¥ — BIRFHEL CH:
LBNO 2 LORNSOEEDSRFEI N, /2, = boF0
SOBEEBIIRELTFBBOKRESCRET S L S0
ofz. WFEEHKO—HILINOSORBELRL T/, [FEERIE
NADPH#* ¥ ¥ — Y OFEHICL ) O5EETAZ LML N
TWAM  Fi, NOSEHL-7LVF= Uy HBRZLEKLT TR
NO L O, OFF#EEL, S5IZIZONOCO :EKT A, &
B, HEEBRIE AL F LV —EEEATEN, HOfFET
IZBWTINOy BRI EZ A LTFay y& o bufbtTs 2
EHNHESHTVAM, IR TIE, H0:12 0y ORI FEIE
(05 +07+2H > Hy0240) 2L o THEREINED, Zn k)2
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Abstract

Nitric oxide (NO) and reactive nitrogen species (RNS) are believed to play a pivotal role in the pathogenesis of
inflammatory diseases. However, the involvement of NO and RNS in atopic dermatitis (AD) is still unknown. The aim of
this study was to evaluate the contribution of NO and RNS to AD-like skin lesions in NC/Nga mice, an animal model for
human AD. AD-like skin lesions were developed in NC/Nga mice kept under conventional conditions but not in specific
pathogen-free (SPF) conditions. In the lesional skin, inducible NO synthase (iNOS) and endothelial NOS (eNOS) were
upregulated and neuronal NOS (nNOS) was downregulated. The concentrations of NO,” and NOy (NOx) were significantly
higher in serum, but lower in lesional skin than in normal skin. On the contrary, protein-bound S-nitrosothiols and
nitrotyrosine were significantly increased in AD-like skin lesions. Moreover, nitrotyrosine immunostaining cells were mainly
confined to eosinophils. No significant differences were shown in the marker of oxidative stress, such as cutaneous
thiobarbituric acid-reactive substances (TBARS) and urinary 8-hydroxydeoxyguanosine (8-OHdG). Thus, these findings
suggest that changes in expression of NOS isoforms, decrease in NOx and subsequent increase in RNS formation are involved
in the pathogenesis of AD-like skin lesions in NC/Nga mice.



