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AA ... Natural fermentation product

BB ... Yeast extract

CC ... NO_2- absorption in body promoted by generation of NO in intestinal environment
DD ... Carcinogenic N-nitrosamine production prevented in stomach environment

EE ... Carcinogenic N-nitrosamine

FF ... Abscrbed in gut and reduced to GSH

GG ... Generated in liver and secreted to small intestine

(57) Abstract: The present invention relates to: a natural composition for inhibiting the production of carcinogenic N-nitrosamine in
the stomach and intestines and promoting the production of nitric oxide in the intestines; and a use thereof. The natural composition
according to the present invention comprises a natural fermentation product, in which a sodium nitrite (NaNO3) or a nitric oxide
metabolite are immobilized and stabilized, and a sulfur-containing substance as active ingredients, produces S-nitrosoglutathione by
means of gastric acid (strong acidic conditions) in the stomach, and can produce a predetermined concentration of nitric oxide for a
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predetermined period of time after being delivered to the small intestine and colon, and thus is expected to be widely applied in fields
related to the treatment of hypertension, diabetes, stress-induced irritable bowel syndrome, arthritis, or atopic dermatitis treatment.
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vl 74 7 &

AF3}A A (nitric oxide, ©]3F NOZE % 7]):= e go}, 2 &, T & o £A438F=
NOS (NO synthase)7} o} :=2b o 2 ke X o} 2 7] (L-arginine) & -3l 1o A
AE = 714 BEARZA b A o] & g ol (ah-g-2] 1-1 FF), A5 ola

w27 28hE of 21524 NO BIAFA|(0F AL o] £NO,T, A4k o] £NO, | 52

ghe wstsh= stoh4 d2& 7 B d 4ol ah(ihg4] 12 H 1-3 2.
NO<= 2717k w4 2tor g o) 7] wjitol] o) i A oot e 8o 4
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2 & Ao
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el A w2 o] Fo] 7hgskal, 53] & Al 9 S Frol R F= A A
ZH(OF 12 o8t A4 ) & el BHste] ol 4 Slvh 3, A4 H NO=
Hh3-/d ol 217] wjoll P fi= Aol el el Abd B A el Aghe Ak
o} Hhghe], Al o) a1 EAAIZE] Btk 21 NO thARA (3k&-4] 12 B 13 3
ERF@EshE o 284 Dol FeH oM, A ZE HOR ol 5T
AL A Rre R A E 4 9l

NOS

L-Arginine — 2 5 NO + r-Citrulline g2 Al 1.1)
4NO + 02 + 2H,0 —————  4NOy + 4H" QAT 1.2)
NO + HKIDO; ———> NO5y + Hb(I) oAl 1-3)

® Hb(I)Oy; oxy-hemoglobin, Hb(IL); deoxy-hemoglobin

NO thAFA 24 NO, 3= 21524 o] v L% QHA g o] 240 &2 o), o B A
Hol] GafjEof AA| W& HOE ol F3 = ot e, A, Al e
= S 5 gtk 1Y NOy = A 2 3 AT RS A
N ZAJNA 294 NOZ S oz u 474
stod NO9| a1/-9] el 4 753 oFe]l 4 a3E Vel vl
Sk NO, = g 3= A dof] &3l ¥ B EFY C (ascorbic acid/ascorbate, ©] 3} Asc®
E7DeF RES e B A NOZ el 4= Jrh(uk-g-2] 2-2 H 2-3 %),
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NO; + Hb(I) + HY —— > NO + Hb{ll) + OH 9r3A] 2-1)
NO; + H T———2 HNO; Hhg-Al 2-2)
2ZHNO; + As¢ ~————> 2NO + dehydroAsc + H,O dhoAl 2-3)

0 Hb(II); deoxy-hemoglobin, Asc; ascorbate, dehydroAsc; deoxyhyro-ascorbate
¥ ukeAl 21T 22)014 H'= €O, Rafo] sl AAHE TatolA A3
™ ylgtel ce €9 £ A Bo[A] ascorbateE EANTF

AA A NOTE T2 I I A Lo A ¥H-3-2] 1-1)9] Aol o 5f] A4 ] o
et A o] A7 = el Vs 4ol AFEH AL, A E NOg| Y= Ht
321 1-2)8] Aol ol NO, & AlslE]of dollo] gl g oaX 1A B& i
2 o] %3] NO7F Z 23 Ao A wke-2] 2.1) thi= w32 2.0)9o] 34 of o] 5
NOZE 3tel ¥ o 224 NO<9| A el 4] 7|5 % oFg] a7k vebdth NOSel o &l
Fo = AdE NO == 159 NO, 9 #Hld A4 NO= w32 1-3)¢] 714
o &3] NOy &= Abshd S 24 &% B T8 F3f Q1A vhe & v E o) whetA
IEEO] NO 5= NO,y ol o] ¢k & Q1A 5402 glohar & 4= lo) of 9k, vh-8-2] 1-3)
o A NA A7 AAE A HA AN Fol Ued & o, o] TS
AP 77k opA) abael Aghd o 2 W) sl

HES-2] 1-1) == 2-1)oll A A E NOE 4 Al Al E Ao medsle] A
A ol F-sk Al EA8k= 2 FEFX] 2 (glutathione, ©] 8F GSHE 3%.71)3 384
O 2 A3tslo] o 24 E & A FEFX| 2-(S-nitrosoglutathione, ©]3F GSNOZ i
7he A o L A7 GSNO & Bl 2 A X W3-l NOE K 3Rk
521 3-1) F2). A 2= No7F 223 49 B GSNO9 GSHE A3A1A NO
o} = FEFX] 2 o] 83} = (glutathione disulfide, ©] 3} GSSGZ 37| ¢S A A g
(FF-2-2] 3-2) 22, A A E U Foll GSNO7F FaFo &2 &A1k 7 -9 GSNO S+
F.2(GSNO reductase, ©] 3 GSNORE 3% 7])ol 2] & 32| GSNO= GSH2} NH;
2 Zhl o 2 A A4 NO 9| 54 o] 7HA-ghr,
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NO + GSH __“H GSNO gheAl 3.1)
GSNO + GSH __“H | GSSG + NO 8hgAl 3.9)
GSNO _GSNOR | GSH + NH;s HRQAL 3.3)
D GSH; glutathione, GSNO; S-nitrosoglutathione, GSNOR; GSNO reductase
Al 3.0y 3-2) AEUE W A ZQIRoA 7o) o] &St APUHOoR WA
D Hrg A 33y AEUEA GSNOQ| o oFEste] APgAoR WAIE
217 2] NO %2 NO, 9 NO, 9| §H4F o] o]4l] 302 o 28 5 g}, 4
Al &8 7Hs @ NO 5 5232 NOE A 3 4= 315 NO, & 520 9f sl 45 NO s 1=
Z 5T = Ak Aol gl Ao dell= oF 100-500 nM(%E 7 300 nM)
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2 B NO A & A sle] 5 NO, 5525 A HAZ fFAA 7= A
ol 7p el Al Wi ol g} AR AA 2, I FEE £248 T8l A4
ol FNO, 55 A BAZ A8t o) gk A el F 2o A NO thAHA]
BIE Aoy HaAE FAE 2, NO A 3 & A A 7] = 2 -5
A FE=o dr S0l vebst o vt g A3 F =0 NO A &
AT2 5o A% Gty ol 7|5 2 tH(Kina-Tanada ef al., Diabetologia. 2017,

60(6): 1138-1151).
AT AT ES A A 2ZE NO A E AU Z 53 5 gt} 11kl

NO thAAI & A1 # 3 7 -, NO thAHA| €] NO, 3= 1l

el NO= 2l ¥l o, sH H NO7} #1H & F2pato] & of ihi= A ool s}

NO, & APzt o =4 AW F57F ehA |t (W-3-2] 4 F2).

NO; + H 2 HNO, VEQ AL 4.1)
JHNO; ————  NoO3 QHEg-A 4-2)
N203 NO + NO, 9Hg-Al 4-3)
D gre Al 4.1y Guk2o] A Aojibr] ot o] Q= ZHAE x7o]y] EY
D gkg Al 42)0| A Ayhgo] & dojub: o] 8l Ny0s7t &g/dol7] TRY
) ure Al 4-3)014 N:Os= BOMET WS EUAR ArEAoR RafiElo] NOE AVEE
5, A # 3 NO, (B UHE NO A= NO, 9F =2 A 243 tgol A &

g
Ay sl dhel| 2l o} 9] NO, #H¢ & A (nitrate reductase, ©] 3} NaRase = 3% 7])ofl <] 3]
NO, & $h9l ¥l th5 vhel gf o] o vt A L2 Alo] o] 523 A 3£ A (periplasm)©]l
E A 8= NO, 3] & A (nitrite reductase, ©] 3} NiRaseZ 3£7])l 2] NO= 3+
¥, g A NOZF AW E F75 a1, A3 NO+= o & dA| o Shd A &
A N &= A gk o] el A Al AR RS 5 %), thekA NOy & o] 8381
-3k o] NOE A7) flall A= &Rl NOy A1 571 E a8t

NOy _NeRee - NO, WS Al 5.1)
NO; NiRase . NO vhEA 5-2)
NO NoRase . N,O g4 5-3)
N,O __ NioRase = N, HhSAl 5-4)

D NaRase, nitrate reductase; NiRase, nitrite reductase; NoRase, nitric oxide reductase;
NioRase, nitrous oxide reductase

kg s2)0] i 4T Noo| ARIE AGE F4E

* urgAl 5.3)3} 540 ofs) NOo| URIt AR 55K 2

T ure Al 5.1)0|A] 5-4)7hR| = &l 4 SH(denitrification) Y20 & <haiAl

S BF NO (= NOy) FEE ¥ol7] 18], 405 NO A A S 1A

3G the A2 Aol sl 28 37FA] A 7 A S = gl
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A, A FHAk 23 v ol a2 A FH E NO, &= o] xFel Rl (secondary
Aw el dl-y ERARRI(N-

amine, ©] 3} R,N-HZ 3%7])7} qb-5-3lo] Wek&
nitrosamine, ©] 3} R,N-NOZ #.7])-& AA T 4= Aop(d+-32] 6 F2).

AR, 77 S 2 A F E NOy &= 7ol A s %] Xestal &% E o] 4 NO
2 A Eo] A E F5E AT NO 3 357}7]1?_]9] ) vhe 2l o} 2h

A gtbel e} th2a, SEENO, FR T @ E Tl NOE A A Aobae. e
NO; HF =2+ dA = Fa% NO A %?%— [t e = (324 5 Fx).
NO;, + H' ——> HNO, Y24l 6-1)

HNO, + R;N-H R;N-NO + H,0 grg-Al 6-2)

O uRgAl 6-1)ol A A¥hgo] A LojubR] o ol A9 A £7107] Hed
FD ure. Al 6-2)0|A] piperidine, pyrrolidine S3} ZHe 2%} ojgle o, &2, XX, FAlz
SollA WAL 1, dimethylamine, diethylamine S} -2 2%} ojgle I, xt SolA ¥
A 2790 7ol A NOyoll o &k A 4 Wb 4 Q-1 EZARI(R,N-NO)
A& AR H = oA 7HA] A7 A EH AT B AE ol A 53] &
Od_er(Shenoy et al., Cancer Lett. 1992; 65(3): 227-232)0ll 4] 21 A} o) 3£ g o] =
)

2 A /\Eﬂ olS szy o= E}x]i(GSH)O] o] xFo}FI(R,N) K.t} - 8} Al NO, ¢}
Ag3to] RN-NO A & 2hber 5= sl 5o e g rh(wh3-2] 7-2) R §k&-2] 7-3)
- =2

).

NO, + RNH + H ————> RoN-NO + H;0 A 7-1)
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NO; + RyNH + PhOH + HY ———  PhO-NO + R;NH + H,0 kg4l 7-2)

NO; + R;NH + GSH + H' GSNO + R,NH + H;0 BhEAl 7-3)

g e 2E gL oaat 2 i 270A Y T
2 gkSAl 72)04] PhOH7} R;NHKCE NO; o] sl ¥H24 QA sto] PhO-N=07} £5 FH Y

) wrg.Al 7.3)04 GSHZF R.NHECE NO, o] tisl] §-3A QAlste] GSNO7E 22 A H
A7) 7149 vreo® QI8 NOyo 93t NovE AAE 5 Y
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= ob = A Th(RES2] 8) Fx). §HS2] 7-3)7) BES-2] 8-1)S A HH, NO,
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[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

L5 A g Bdo M Alg Folo] i A A AHEE A §
2l 3 o] T}, *: p<0.05 (PHZ - ThH]), #: p<0.05 (FF et a3 A5k 5 N4GSH
A,

Lo A g Bdo M Al Fofo] & 4 o] W3tE A4 ¢ 1
SEo|t}, *: p<0.05 (2 th 8]y, #: p<0.05.

L7 A g Bl Alg Folo] & @4 U] TNF-a 758 &4
Sk 1l 3z ol T, *: p<0.05 (T2 THH]), #: p<0.05.

L8 A g Bdo M Alg Folo & A W IL-1p 7T w41 &
1 o]t} *: p<0.05 (T2 1)), #: p<0.05.

Lo 2EYaA A S5 N 535 gRlsty] f18 A3 BA ol
WAS< water avoidance stressE 2] 1|5, *] 2] ¥ A] & (sample)©™ 3 33} 2T}

L 10& 2EY A G 50 Bl A A5 Folo & Ayl W vl &
A ANE, (A= 2 Hd E AFolal, B)= A9 FRA7bA S A E
TE Hol £

LS 28 B Al Fo] Hi} Fo] Fo] Aot HsE A4 ¢ Aol
=

% 12+ MIA (monosodiurn iodoacetate)E- ©]-8-3F A F-k Z oA A7 F
of 3 d FF 5 M-S S4E Aol p<0.05 (T

=13 MIAE o] &3 A Fuk mdo A AAA A5
#: p<0.05 (2 thH]),

T4 34 S B AR E T3 T A U ALT 2 AST 552
A8k Aafolt), *: p<0.05 (N2 ).

FF

155 ok g 9 Rlol A A RE Fold ¥ Q8% 71 918 U @5l
o] GO AT Y 20l % pe0.05 (G2 )
162 obE 3 7209 Ralo A AR E Rl F 085 7] #919 F4 sl

Z 243 Ao},

T 178 olEy uid wdo A A B2 Bl T 7 A rHE A g A

=
Heo] v 252 Vel Aol ) *: p<0.05 ()7 tH])
%182 ol 731 Q] R A AR E Foldt T 7 AgmEHE AY TR A
Aol 4 U] TNF-a9 758 S48 A ro]r), *: p<0.05 (=" glH)).
519 ot ey I3 Q] R AR E Foldh T 7 AgamEHE A TR A
Aol I IL-49] 58 A e Ao|t), #: p<0.05 (hZE thH]).

%202 1P Bl A S W E (LF)o] NAC, GSH, MSM, ALA ¥3= GSH

g BE FEFEBY)S THI AR Fol Fof ot WS E 54 S A ol

t}. NAC: n-acetyl cysteine, GSH: glutathione, MSM: methylsulfonylmethane, ALA:

alpha-lipoic acid.

%212 a8 Bdol A F E N (BF)ol NAC, GSH, MSM, ALA ®:+= GSH &
AR Fol Tl Potwaks 293 Aoy,
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2] F 8 A (GF)°ll NAC, GSH, MSM, ALA %-+= GSH

S AR FEEBY)S S AR Fo o] FF At E SA S Aol
Hl g N(SSF)°ll NAC, GSH, MSM, ALA 3=
st Al g Fo] 3o FgAstE SA s Aol

.

5245 @S B ol A op A E £ (NaNO,)oll NAC, GSH, MSM, ALA £+
GSH g &5 FEF=BY)S THT AR Fol Fo It wstE 543 Ao
.

—HE H“ﬁ/] %ﬂ 2 @A) Y5k, B iy & o} A A E F(NaNO,) &= 4Fs)
A YA 7 24 3 2 ebg st dAd g & 2 Ssulfur) $H- 228 8
Ao 2 3kt ] Wk -y EZAY A S A A|skar A AksA
A AAdE X S A

2, o}
&
)

EZ AL AAS A& o Ay AEE A

7] & g &2 2 = FEFX] 2 (glutathione),
111 (n-acetyl cysteine), ™ € A 32 d ¥ EH(methylsulfonylmethane),
3} ¢] & Ak(alpha-lipoic acid) Tei= S FEFX 2 3H A7 FE52 YU 5 o, o]
Al gHE A eF 3=

o> T,

i r
o

| 2(GSH)- = F 84 A ~HIQL, =841 ¢] Al
B 7—@% e 7] 9] HEpo]= pepﬂde)oﬁ e, 5
AR A il A A E = A4 kel lE} A = Al
P T S T e
£ WA T 3 GSHE 4TS 2(NO)9E jE-G-3to] o =W E & 42 7B
£(GSNO)S A A3 5= 9l 01 A Aoz AAE GSNOE Ao EHe 5
gl a3k 3ol NOE deshaL, AlZ oA = NOE U At A gste] EaA
o= NOE -3 ¥]o] NO®| ¢Fe] 2H&-& Ljetdleh.

vkdof] Qlo A, AF7] N-oFAlE Al 2~ €] 1 (n-acetyl cysteine, NAC)> GSHE| #
TAR R opy] w=Al L-A2=E 1] 314 N-of Al | Fr A o] A 22 = o]
I o9 7, gakst M B, oF ol gkl S 2

ke
b
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[60] Bwg o loj A, A7 vl el A X d v ¥k (methylsulfonylmethane, MSM)-2 A}<1
lep_fg,_ gﬂgtwﬂ %% 1;,_}\1 7L235L 61/\}§1r =i 6]—032 §1/H 0 L}E].
i, MSM/] AH = AU GSH & S7HA 71 = Ao =2 A St
[61] g ol gloj A, A7l dake] 24 1}(alpha 11p01c acid, ALA)Q— 2}l & o 7 A A

ja
=

P

[62]

o f?ﬂ
e

{2 & ol
1o @ f
ol —
ol E
e
o Ny ol
S Mo %
S W p o
2 e olf re %
fol b1 Mo 2
Moo l'm
U}L’ o
o4 111 ;‘:,
% Y
b e
%o nfz e
offl
2
i
ol
ol
rir
:
é
mtm
T
2 U?—“
ot
i
N
BN
o

?ﬂ HEE/\}U] A A st g AbskA 4
A YA 7 243 2L obA sl Ak g B
54 o) ZHEg FUHE A3 7 dvh AV EY e A
A tiabA o] Abed AR o] s HX8kE V58 o Al
2 EE, AAE, AeaE, FEA ol

= 2] 9] 5 2 3} 3E (compound) ] 3 B == 72
A} 2] E‘Q %]EH(OﬂﬂEH, of 2o} F, Af 7

[63]

, ofd, im

=2
i)

ror
do
o2
=

R i
(o3
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>

e
o
h
o)
P‘L
r|
PN
o
i
|
> o
ﬁ

Mooz

Om b ox

ai)
do

:

oo HHojo
Hoy T, Mo
LRI}

gt 2 lo
o >
L of
o
o
do
ok

I
)
r2
% mw

e
T Mo
OE mﬂ
o, and
i it
>
N
ik
4>
¥9,
o
&
o
9
Y
o
L)
D
0
52
rir
_@

[64]

=
=
o
X 2
iz
pol
4
2 N

o ofy ok
ool X
“O —z rr
s
S o
aes :‘o
i
0 erL “ i
N
il
o
<
i
N
(F'%)
ol
o
4z ©
i
}I_r‘
N
ol
9 -
L,
ol
rot
>,\1
e
>
o,

2
EY
o
&
>

tH
2

0°Cﬂ 25, vl A e A= 18 W #] 35°Ce] &+ %, ¢

2] 33°C2] %, U] o2 ulekA &) 3= 25 W] 33°08] &

A 7 Ao}, o] AlgkE ] =

= 0.01 A 0.1 mg/L, vFE-A &A1= 0.03 WA 0.1 mg/Le] &5
TR = AL o, ofof] A gHE A =

130d F<t A E = AY = o), ofdl AlghE x| &

N

[65]

:
éT:Sa.
~£rlr

2
=
iugli
Mooz oy oy
o

ot
i
X il

e ol o

oo
rr _a e 87

O

1=

tH
2

N
T

[66]

-

ef
b
off
BN
2, ol

(I T
o]

t
rot
oz
N

()
5:
N

[67]

-

uls
B

[68] 3k A W R E 3184 Al A QT ER0] 200~700 mg/LY Wl EREE A 5
] [e)

[69] ok V] dba o e v © 2 (Bacillus sp.), B3] S HHE 2] = SF
(Bifidobacterium sp.), SN E| 2 ZF- 2~ 2 (Enterococcus sp.), B =0 2 2~
(Lactobacillus sp.), Bt £ 2~ Zx(Lactococcus sp.) == o] A& 5—,\~(Weissella
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[70]

[71]

[72]

sp.) Y g o, ulhA 5hA| = vl 2 2 A B ' 2] ~(Bacillus subtilis), U}
Al e 2 o} 2 2] ) 3} A| Al 2<(B. amyloliquefaciens), V2 21 2~ Y ¥ (B. natto), B2
] 2~ gAY E 2] (B. licheniformis), B] ¥ 5= 8+ €| 2] % ¥] 3] Y (Bifidobacterium
bifidum), ¥] 3] 529t El] 2] = A ME] 2(B. infantis), 1] T =¥ 2] & &7 (B. longum),
A e 2 ZF- 2~ I\ A| 2 (Enterococcus faecium), SN 2 ZF-2~ 3| 72 22(E. faecalis),
2 E v & & o A = & 2 (Lactobacillus acidopilus), B E01H 2] 2~ ¢h2] Wl e}

2] §-2<(L. alimentarius), B 02 & 2~ B-7F2] FE (L. bulgaricus), B E1F 2] 2
FHA| (L. casei), B ERFA & 2~ F 2022 (L. curvatus), STERFA & 2~ 90 2

71 O(L. delbrukii), Bt EW}2 & 2~ S A V(L. johnsonii), B E R & 2~ 32 A1)
F22(L. farciminus), BT EVFY & 2 7HA| 2l (L. gasseri), BT EUFA 2] 2~ AW E] F- 2
(L. helveticus), Bt E 0 2] 2~ 35 M (L. rhamnosus), B EHFA & 2~ FE| 2](L.
reuteri), BT EH}A & 2~ A O (L. sakei), B E T A 2~ | 2~ (Lactococcus lactis) 2
g ol A e} Alule] O}(Weissella cibaria)= o] F ol o 21 E A B E = o] - 3}
UE AR = o, v s A = 7B 2 7 KCTC12501BPS v 2] 2= A

B ¥ 2] ~(Bacillus subtilis) - Chun Hyun Su®! = 21 .1}, o] ol A|$t%] %] k=
ESH AV AL G HAEL o] A M A o, A wuE, AlEALE

Fole], WEd, A5, FulF, vk, v, &9, F, FuE, B, o, BE-A,
o) &, ok 2 Yo}, &, 34, £, A, AR, FE, A &, S, oA rh, flof o]
g, 5449, 42+ A4, ASev], AR &, =, e, WA 8 9 A
ARG R o] Fojzl 7 S ZHE] Ay = 3t o] 4= 3l

AN A o] ALe}A 4 F = oA AL o] 2(NO, )T A AE o] (N0, )| FHitel] 2] 3k
THOR o3 ooy, AA 8 e At A FEE A A ANO) R

AFHE Q= NO, FEo] o8 F NO FEES o 2% 5 Yok Akshd & AL
) )

A2 NOy= A7 ol HlaL#] Qb 3k o] 2 &g olr, g o} Bl | fof] §-aff |
A
o=

o] AlA BE o7 o] Fet 4=
2 APSE

%348 4 9ok, webAd NO, 7h 4
A Eol Edshel 54 o] HTE UL 914 i Aol A A 2§45

S 5 As AL gAA o 8 wolV] fdl L= qtshA Ao of] A2t

% Q7] A, FHOR AL WAAEE NOHE HH S 45 o e
Ao AL 27bA FAZE BAE 5 Ak AA, FFLZ HADNO,E A
of 44k 270 W ol & Algko] Fakel NO7F AUjo) F4uol, FA % B3t 7
& ADGF, BAF Sol tehd 5 Ak BA, Aol 4k 24 gt 74
o7 43 ¥ NO; = ol A obrlzh Bhg sl ek A EEAS 4% 5 9
.
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[73]

[74]

[75]

[76]

[77]

[78]

[79]

v B ol 35 o] = AkshA 4 gAFA|(NO
(GSH), N-o} A & A] ~H| $I(NAC) 3= FFEHH]

s
ol
=2
g =
rﬂ:ii rl
BN
oX,
e
rlo
2y
do 2
f
tol

g

o o
ol

1 U.lol_'.
do

b

T, o

(m g
)
e

2 oo
il
o8
i
o
N
rlo
[>)
w2
Z
e

B ooz & ro
oX,
o
4
L
P‘L
=
o
=

Nk
Y
=
>,
e
o
ol o
1o

S
-/
Y
Y
N
-
-

ol &
é El 1
£ 4
s

BN

ox ol
e
-3
pacs
@ g

-

r
.
T
T

Al g 22 vt A A= NO, & 7|22 0.1 WA 10 mMS 3H-8h=
k) A eF=1
b A ) ARA = o2 AFSI(NO,), R-NO,, R-NO, RO-
NO, 22F9(NO5), R-NO;5, GS-NO(*:3= GSNO), GS-NO, 52 FH st 22,
7] el A R- 2] 3| = (polyphenol), A ®4k(fatty acid) & ¥4 A< (carbon
chain)o| 4] H 427} &bz Al A | AL o v 8ar, RO-3= ROHN A H Y A7} &}
U7t AA" AL o|mst, GS-9f -5 = FEFA 2(GSH) Q] Al Z~H| 1 ZE7] of A
H AA7F 37 A A" A g on| g, 5, 2ksd 4 s oAk o] 0] A
o A= 7SV E n g AbshE A& gIAMA = A sl 2ol A Abs A
AR AT AT A& A 230l Aol HYoll ol &l AbsE A o
AR 7 Bl of Absh A AT dh A E G, (A, ok 22 oFAAd 3ol A
v Y9 =R, S FEX 2, v B G, e Elo) Abeh A A Bh el s A ek 2 3k
EAE0 o) AbeA A& thARA 7 At A A ' sk elE o vk

53], Asl A & dIALA = A e A ARk A 2 o 3] GSNOE H HH(bile duct)
S Z8f 7ol A EnlE 25 EFX](GSH) 1= A dhel gl ool o] ¥u]
GSH} ®h-g-8to] At A A5 ebdshA A S 5 rhEb-s-2] 8-1) 7%). o] 9
dol Al 3 ol A A E AFsE ANO)E AU B A AU E 2 Fehe] A
shA & PAFA(NO,) & AFsh 0 B A A o) = & el dahA] F oh(REg-2]

A0
p

S
e g o I

o
=
X,
=
X
op
2

>

A

A2 o Alska A

(o]

o,
Lo
BN

2,
i
o
2

Hl-ol

|1 E 2 A A4

< gl whE ofst A =l gloiAM, V] Al R <l
£ At AW s £ S F308kE 2= 2 oFEAUEF(NaNO,)
= Ak A A 7 A 3 R b e AT A= B S sulfur) =2
S FaARoR x3ehis 2AEEA, A W8-S AEe Zla Lo
Lol vl st 2w e I, 18 AN, 2B A S5 ¥
A9, A3 i o=y o] el B AR g 4 9lan, ofo) A3y
Al =t
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(N7, A E, L2l E, oA E B2 Aol v stek, g7] Bl A=
A ol A (e 2 ch, Bk, ejulol 8 5)sk T4 Fl A7, Ab)
¥, ob2stEE )8 o] 88 4 AUtk Y] AR5 E 2R 90l ol 74
F A, Wb, A3, Tl A, FAA, HEA P 1] 9, B4 L 19 9,

[100]
[101]
[102]

[103]

[e] ] -1 s
F71AE BeAd FEo|= FAHA, pH 24 A, eHA shA|, WA, S A -, S
E} o

U] cl
o AR 7 s g sh B ok Bk A<l

LD AR AR A%
Bk o] ARE-H ol A4 E FH(NaNO,), 24F 3+9 8 A(nitrate reductase), &
AHHCL), 2= E 3] E 2 E 4l (streptozotocin, ©| 8} STZZE 3%.7])-2 Sigma AHUSA)])
A AR ar, B FE e 7% WA 15% S FER 2 3 AR FEES ()]
Aupo] QAMA 2= T =)ol A AR T (Fr)Fr ol =2
Tubs Hadd SFEAZ AR AR FEEY SEE
(sample)E A X = Ut} - A A 9] of o) A ALG-H A&
) 1mM, &8 A3bA 4 A NO, S 58 7]E 28 1 mM| rhs B 45
gl A SFEHAZGSH) 52 7 F22 ImMY 8% 5584
7| op ALY E R 1:19] B E Z8 7L BE Y] vbe e A T a o

S AFA 50 s FHFHe] F9 A B2 AFEST o] A9 A FHE A
3,000 rpmol A] 33-3F A FE 5] A5 H AN g At 40 wE
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[104]
[105]
[106]

[107]
[108]
[109]

A4 EoheE b8 o 10 o &F Z3/Fstar 1A F RRg-AI 7]
Fo A N B2 AEEATE 50 wlo] NO, T80, 50 ] A A EE96-9
Z ol Eo Z+7; F-523Fa1 100 102] A 329 [1% sulfanilamide”} 3F5-F 30% o}
A EAF & 83} 0.1% N-(1-naphthyl)ethylenediamine”} -5 60% o} Al EAL &9
& 129 vl g2 Z3Fsk g AS Hutstar, A Lo A 10u-1E WA sho] bk

‘

&7 A W 1-Del A Al=E AR (NO, + GSH)7F 9g 2 2 Aabd =4

=

o A o] 22U EZ A= FEHA2(GSNO)S A o 5= Sl=A] A flall, Al &=
o] 313k &4~ 23 E & (absorption spectrum)= A 3FSIth 54 742 (M)
Al 7143, A A g o] 0.1 mM HClL & 98 H7Fsle] NO, & 25 A 718k v}
&+ = FEA2(GSH) & 85 552 £33} reference cell Al & R1S Al &
St T HAR, Hady aR S22 S ZAHAZANEE TFHFTN &

S| A A sample cell A & S1= A|Z38}aL, o] 7] o] 0.1 mM HCIE # 7}8kal 53 &<t
A 2ol A HE-3-Al A sample cell A & 825 A 23 T A 2]- A FA B33 5 A

(UV-Vis spectrophotometer) 2| reference cell®l] R1-& 11, sample cellol] S1 £+ S2
& ¥ th& 300 nm ~ 700 nm FHgell A S1 H S2 Al 87k U ER = L8 2 E
Aol ZF Azl A F5 3 (nw) & HI AL F 2 A GSNOS] A4 o -5

m

1-4) AT EE A A A2 & YA 2F 4

SE29 o) A5 6578 =7 Balb/c vH$-223= M EFE (Korea)oll A 1< 51
A Feke] 3713k AR b ARl ALk AR B ES s 4
= 2 oFe &t W E 9 A 7 (NO,

1o
AT, AR FEE A E(GSHEEE 7|
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(1121 7 A%el A Qoizl vk Bt +EEAKSD)E el ek F 23] AL
o] 214 & A e § H% RN e R

[113]

[114] AA 1. 34 2400 A Astd A YAA g7 2add SFEX 2/ 828
FEEY ETF A T GSNO A

[115] A7 7= A 1Dl Alxzd 2= A5 S E N0, EA 0.1
mM]3 &% FEE[GSHZA 0.1 mM] 9] &3 Al =7)7F A8 12 A 2719
A1 GSNOE A Adsh=#] A8 918l 7] 71<gk Ay 1-3)00] whet 23S
Tt Ad =29 4 AR E A

[116] =29 A3E5 v EH, Aibe] old A Bz ofA] 2o 24 E AR
E=NO, 9 9] F4w 23 E 7 (imax = 354 nm)& B o] ATk 9] 2ha} e AT
o] 2o 4= GSNO A & Ve = 2272 91 29 E 9l (dmax = 334 nm)
< Webdth ol el gt A A 3o oS vhE Absh A A o ALA] &R i E o )
STFHAL S 2R FEEY SR AR NEE A ZE A =1

o| A GSNOE A4 gtthi= 318 ¢fm] g}

[117]

[118] AR e 2, A3t A A AA] T L EANY SFEAS T EE FEEY EF
A g 9% Astd A gALA AW &

[119] ,A}7] ] zﬁ.%]tﬂtﬂ%ﬂ 1_1)oﬂ}ﬂ xﬂ;zsq ;L}ﬂ‘j A]g;(u
mM|¥ &5 FEE[GSHEA 0.1 mM ]9 3 A 5)E g0
AbebA & AR 7 AW E S5 =4 A ] 8] A
& e 23 =33 EE 495 Ay

[120] L339 AnE Arry, dadutos AR AR
N} g FEES TR FAEAEE AHFT A
AL AR T NOYol AR E A g8k~ ‘E%S vt Ho) fof kA 7
o 2y SR FEEUCE FAF AIREE S %

g A 7F A A okt ol ¢ g ﬁﬂrf’aTE AP A T AFA = 9ol A
GSNOZE vhy] o] &2 ol A el ¥ o] A= Absha & tARA F7F o] Fo Xt}
B JrhERE 2] 8-1) B 8-3) Fx). vpAto] A el s, AbshE A& i ALA] g

+
ulr
iz
)

5 &
z
&
e
L
-

MR O R TR AR} SAA, AL AL A G5 R Z et
A g B8 2EEO EHOR THY ARE AW A2 A F57H
hsshohis 2 o 5 gle,

[121]
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=

2l 2 A AF(Roche)S] &F

A 2

=

=

A

i, o1& ofe

[

=

=

b1 9]

-2021-0035653)N A A= &

17

653 47 Balb/c n}-9-2~3= A E}F(Korea)ol] 4]

o 0.1 M T 4kd B 9 (citrate buffer, pH 4.5)°)] &
7]

SEN
A 5 ol

< 10
H
=

13]
s
(1 mM NO, + 1 mM GSH)

Q

I-Doll A Alzd 24 E A 5@ a N0, 24 0.1
1 H

mM]& &5 FEE[GSHEA 0.1 mM]9]
A B(NO, EEE 7|22 1 mM)

)
=

=

2 AL

=

=

)
Al

=

J (=
e

5

o
st
=

_]

A
L 154

=
)

(Glucotrend™)

%
3
1o
d°] 200 mg/dL ©]

]

A
=
=

1

=

X
222 AN E(GSH 352 7|2 2% 1 mM)

AR o 3. A8 A 4 g A i 2 s

i

=%

)

mg/dL ©]

A1 71 120 mg/kg STZ
A
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[129]
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[131]

beaeh A3

=l

HelA gelg A3

e AR

71

% A A

[132]

3
T

49]

[134]
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Al
=
R4

fﬂ
Al A

=l

-
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= B} 9

<
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0l O
JE

]

st
=
S

B
CURE
BT

3

=

[135]
[136]

AR o 4. 448D 4 O AA i s

& 427 Balb/c -2~ 5 A E} 3 (Korea)©ll A
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ﬁﬂgg
2 o
T B
B o
oF 7 [
= .
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[138]
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o
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o
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‘I—:F——Oq E—,
). A%

!
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2 =t Yes distilled water - 5
3 NaNO, Yes Sodium nitrite 1mM| 5
4 A g ol Yes Lettuce fermented extract ImM| 5
5 NaNO, + GSH? Yes Sodium nitrite + GSH ImM| 5
6 |52 ad +GSH| Yes Lettuce fermented extract+ GSH |1 mM| 5

D'DSS : Dextran sulfate sodium

»GSH : Yeast extract containing glutathione

[142]
[143] 42, A3 A L 4
[144] A A 204, Y AN Tutdti= AL 5o AER A4, A%

= & @E} ol A o] A4 utel ofslH A v g4 314 % (Disease activity index;
o 7 iz, AERL, AL AR E ol A%
AT AARE 2] Mid =9 d7o] ¥
o e 9= Ao iﬂ/]ﬂdr 2 2}
o] Holi= A2 FYL FUH AN F A4EE, 11 el HAbehi= W)
o o]t} 2 uhgo] A DAL= th&-3} ol AFE 3}l th
[145] DAI = (weight loss score) + (diarrhea score) + (rectal bleeding score)
[146]  ©17IA ARG 2 5hH WSz Aol A A G Dol AR v o8
3T fr AR AR 75 S ol T 2).
[147] [352]
2 v gh4) 3} 4 &= (Disease activity index)

Score Weight loss (%) Diarrhea Rectal bleeding

0 None None Normal

1 1-5 Mild Occult

2 6-10 Mild Occult

3 11-15 Mild Occult

4 16-20 Mild Occult

5 >20 Severe watery Gross bleeding
[148]
[149] 4374 Qo] 34 2 &3 ) Afo] £7131 54
[150] ART EFEEHP ER T BF rpHsho) erobg e AP stel AP F

=
5 Afato] the] wgtol A WAt FE kA A A st A Eete] A HolE
5459t A3 U Ale] E7FQ1-2 ELISA 7] E (R&D Systems, USA)E ©]-8-3}
TNF-a, IL-1p2] AA)-& S48t} A 71 Eof 1= 7 Dol ZF ADS (assay
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[151]
[152]
[153]

[154]

[155]

[156]
[157]

[158]

[159]
[160]
[161]

diluent solution) 50 05 A7} T Al & 50 & ZH2E A 7Fslo] A -0 2A] 7F WhA]
&k %, Al F B 5 300 p = 43] Al Fskqleh. Al 2 = ZF Dol 3] & mouse TNF-a,
IL-1B 100 & W a1 -0l A 241 ZF vl & 2, A A8k 43] Al A 51l T}, 7 Ao
71 2GM 100 plE ¥ al 30% 2ol x| 5 "k-g- A %] N (stop solution) 100 ul =
A 7}8} o] Molecular DevicesAF2] ELISA reader (SPECTRA max M2, USA)ZE 450

nmell 4 &3 =2 54590,

o
o
oz
Mo
=2

£ o ngcl(; l’ﬂ
2 o
-0, Ot

ol
3@
Lo 0

Jim

ol

0

-

i

fol

_10

i

s

N oo o o2

il

Q=
Z z
Mot Z
EQQ
L
o 2
4
>
M o

F
=
n
M
©
=
BN
SN
2
k-7 !

Oft
>,
kil
I
£
SN

X

& oF7) Wistar P E(ra)E A EFAL O A -
A S AFE3A T Wistar HE Q| H FA =
180.540.5 g 2, Al 5= 1Y 13] 275 sttt A 5= AFSA 2 1241F 1L

Ao 2 yehg 2A3GlaL, £ 5 2342°C, F 5 E 50~60% 5 fr A3kl Tt

-

.

5-1. 7 7~ 2 Water Avoidance Stress (WAS)
A A S AT a5 S FEA 2 6 88 5
15 Fzstaal Gakatg A9 g v A] 1ol WAS
=
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[162]

[163]

[164]
[165]
[166]

[167]
[168]

[169]

[170]
[171]

A e ent e 67 9] o ®, WASOl E A 7] X &2 YA (No-
stress), WASE Fa st ~EH ~E 7HgE tl 25, WAS 85t ol AL E
F(NaNO,) 501, WAS =35} 58 o 5032, WAS 5=3 31 NaNO, +
GSH =3 7o, WAS G238l A 59 + GSH 3 Fol o & 1A 59

FEe SAEAON F7ha An

THEE 3). WASOl =E A1 A AALY #rl A
v o] R0 fusti 4 Al Fol7k o] & 2 A QA B,
3]
sEY 2 G ST ARE T
Group WAS Material Dose| n
1 At NO distilled water - |6
2 2ot Yes distilled water - 6
3 NaNO, Yes Sodium nitrite Im| 6
M
4 Al Sl g ol Yes Lettuce fermented extract Im| 6
M
5 NaNO, + GSH Yes Sodium nitrite + GSH Im | 6
M
6 | AF2ad + GSH | Yes Lettuce fermented extract + GSH Im| 6
M

5-2. 2EG A A S0 Bdlo| A HAd g B FFERX S E£3E9 a7
WASE 3 ~E¢ A | H

i Al A2 A9 5S4 Ak =100 2
Uk AR Fol ot Bl A ¥ 7l g=7F st el] B e 2SSl 2 ¥ NaNO, 7ol <,
NaNO, + GSH % Folar, aa e Folot, A3 a ol + GSH -9 Folf
o co R s HAln

AAl el 6. A3 & PALA S AR AT SFERA2 A7 AR FEE =7
Az o dot i &3

Ao ARGR A9 E =2 7% 7 Sprague Dawley HE (013, SD #
E)E Aletaol A Fdste] A5 3 w31k 13 v AFESEITE SD A
Eof Ht T 198952210 g 2. & Al == AF A A5 gl A 5=
ARG S 124 7F A 0 B W ok 2 A aL, S 1E 2380°C, 2 1S 50-60% 5

FA 3kt

6-1. DOCA-Salt 228 ¢} rat &l =) 2} & o -A4]
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[172]

[173]

[175]
[176]
[177]

[178]

a8t mdlo] A2 858 ~71 SD # E o] DOCA (Deoxycorticosterone

acetate; TCI, Japan)E 5= 23] 25 mg/kg®] 5 =2 453 57 U]l o813 1% @3
UER T8N 44 272 AEet] 1dshe faste sA 0 &
FTHOW)E, A8 o= 242l A8 g Folatilt). 18 sty f& gelshy]
13l mouse tail blood pressure system (MK-2000STS, MUROMACHI KIKALI, Japan)
£ ol&3sto] P& Ao, 7] 9t 130 mmHg o33! =& A
sto] AFGSATH A F =] dUSAHE 1FHEZ A RE Folste] vig] & 55
FZot AAto 2 A48T AEE BA S Yol g A7 T #1e] <] piezo
electricpulse sensor®} occlusion cuffE ¥ o 1A 71 th& 7AFE ol 12 H pulse
signale] A @gt G2 kst o|u 7|71 & AE Al A 57| DS HEsal

T
kg
it
9
olN
=i
-

ul "
i
o
Y =
o PN

Group Treatment n
DOCA- |DOCA dose material Dose
injection

1|tz O 25 mg/kg distilled water - 5
2 |NaNO, O 25 mg/kg Sodium nitrite ImM| 5
3 (E A O 25 mg/kg | Lettuce fermented extract |1 mM| 5
4 |INaNO,+ GS O 25 mg/kg Sodium nitrite + GSH |1 mM| 5
H
5 (5 ad O 25 mg/kg Lettuce fermente ImM| 5
+ GSH d extract + GSH
6-2. DOCA #% gt Bl M AR R &3} S F A& =] a4
DOCA-saltz 18 gto] fubl 2o 4 7ol W o] Fof A3} Fof F
& ST Ao = 1 Aok AR AT ol 10204 203 Abelel Est
A HAR S Y om, 53] PR A R PFUAY + GSH EF T
N e A FaE Lhehi o], JF TR Fol o) A whe Aol £
59T}, GSH £ ol ol 3= Fgko] 44 Ak thA] stobx)i= 542 nvh.
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[179]  AA A 7. 2324 QAHA & dadd SFEXL I a2 F2EY £F
Aol og B2 AN 53
[180]  E- 2A3lo| A AFEE A8 5 ELS 758 =7 SD PES MELA A <13}
A TS AR va ARS ST Al vl 18] 454 B R
Folatdith A = AFFA 2 12X PA o' Hekg 2Aslal, v R e
2342°C, 3753 50~60% 5 F A5k T}
[181]
[182]  7-1. Ao w2 R o 74
[183]  #HAA] Fb& BAvE A g v A Aol 74 R ARsES vt
HAZL 5 SD HES A% F5 85 7ol AlEsta e e
<1 Monosodium iodoacetate (MIA)E 31G2] 1= 5-A}7](0.25 x8, BD Medical-
Diabetes Care, USA)E AH-&-38lo] 9% 55 ¥4 Wl 50 ul (60~80 mg/mé) % o]
aFl T MIA 8] 4] Aol 3= 0.9% saline s AHE-81 MIA A 7Y $ 219 vd 7}
7o) 49 A 5% Felslnt,
184 ARTES 6 L0 UFAL M o}F AAE ) thn FHIE Fo
& AT, MIAS T8l SWHEPE FE88taL SH7-E Fo1 8 thxE, NaNO, |
mM 504 T, AFEE N 1 mM ol NaNOz +GSH 1 mM o+, 521 o
+GSH | mM 701 .02 355451 01, 453 4 T Fol s ATk 5). & 74
2)50] 444 & 3R] 1o el BAA olnl B Theli= HarE AL e
[185] [3£5]
A A A
Group MIA Meterial Dose | n
1 e\ No distilled water - 15
2 2= Yes distilled water - |5
3 NaNO, Yes Sodium nitrite 1 mM| 5
4 Ak g ol Yes Lettuce fermented extract I mM| 5
5 NaNO, + GSH Yes Sodium nitrite + GSH 1 mM| 5
6 |dFE AN +GSH| Yes Lettuce fermented extract + GSH |1 mM| 5
[186]
[187]  7-2. 0] & FA 54
(188 MIAZ &l $481 41 F vhe] 25 5 M8 s S48 sla AEe] 9%
298 295 Qe r) e R T3 vlL)o] e % 2 (vernier calipers
Mitutoyo Co., Japan)& AF&-3Fo] w3 & =733t}
[189]
[190] 7-3. T4 R 4= H 7H(severity score) =73

23

2
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[191]  #EA A Frh= F229s A doll 4749 F=& A F9F

[192]

[193]
[194]
[195]

[196]
[197]
[198]

[199]
[200]

< Soto 2 3 9] A7t FH 7FskSlth ¥ 7F= Kim 5 (Korean J Orient Physiol

Pathol, Effects of Acanthopanax senticosus and onion mixture extract on the collagen-
induced arthritis in rat model. 2011, 25;1000-1007)2] *$8-& W sto] 37 o 4 g
A7F33] 5 Aato] A7 17 502 FAFE ekl A gto R &
A3 ATHGE 6).

3t6]

e CERRE:E

= [¢] =
=3 1A} Z=A)

1 No change

Mild erythema of the ankle joint

2
3 Mild swelling and erythema of the ankle joint
4

Moderate swelling and erythema of the ankle joint through the metatarsal

bone

5 Severe swelling and erythema of the ankle joint through the digit

7-4. 9 ) 954 Aol 7k B A ul ol 1A A S A
g A ] Abo] E7FS1-& ELISA 7] E(R&D Systems, USA)E ©]-8 o] TNF-q,
Metallopeptidase-9 (MMP-9)9] A4 & 538t} 84| 7F 2o Q= 2 ol 2+

7]
off 2A ZF WFX]8F S Al F ¥ T 300 w2 43 Al F ST Al 2 3 7 Ao a2
mouse TNF-a, MMP-9 100 05 ¥ a1 A}2-o| A 24 ZF vl k3t 2 o] & A AsaL 4
3] Al F i), ZF Dol 7] A& 100 0 E WAl 3031 ol WA g & ukg
AN 100 45 71kl Molecular DevicesA}2] ELISA reader (SPECTRA max
M2, USA)E 450 nmoll A 5355 S48t

7-5. @7 W PGE, (Prostaglandin E,) =7

83 U] PGE, A &< ELISA 7| EE o] &3lo] A 31¢lt). 814 7 Eoj9li=
7} Yol ADS 50 b Z H7FE T A= 50 S 27 A Ibsko] Ao 2413k W
9, Al B 300 pbE 43] Al H s TE Al F 5 2 Aol 314 & Proteoglycan
E2 conjugate 50 105 g al Aol A 24| 7k vl k3t &
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|
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[e]

A
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[202]

Ko

-

Wi

=

2

A~
T

FR 2™, NaNO, 5, &

21 TNF-a, MMP-9, PGE,
ko)

YA
ar

F47

Ko

ZH

—_
fite]

it

[203]

Ea

I} T 2 To) vl E) Al E Fol it B 7}

!
°l, NaNO,+ GSH

-

jruzel

X
i:l

TNF-0, MMP-9 2 PGE,

=

-

Group

5= A 2ol uf

N S T - <
G I T D= =
CURRCI i i
x v V)
‘MIO <t e} e}
o S S
Tl n . .
229519 |3
< 6] o ol O o)
3 (@]
@ N S S
) . .
<t S S
G H T F
a Ve - -
- = e 2
‘MIO <t e} e}
o
o0 N
S |¥ R 3L
= <t Q|| DS
Z vy 4 (e} o
R -1
v vl @D @
= O H Fi Fi
pl o
Fole gl gl
X n oo | I =
ﬂmo — 4 o

=R
ar

Measurement

k-
=
[

AR o 8. At A4 O AA i 2 E

TNF-a (pg/m
PEG, (ng/mL | 0.71+

L)
MMP-9 (ng/

mL)

[204]

[205]
[206]

=
=

71 Sprague Dawley B E(SD = E)

@

}ole). sp 2 el

ks)

g

[e)
1

o}
1= 2342°C, £ 5= 50~60%2 52 5HS 1)

210.45+1.65 g &

-
U

T .

i

2

T 5
31

|

AR

[e;

3

[208]
[209]
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[210]

[211]

[212]
[213]
[214]

[215]
[216]
[217]

[218]
[219]

[220]

AL S EFA(CCLyOl o] 8k (A itk A

Ao R AF100g T 0.1 mbs 57

A& CCL A &2 2] {-wk

CCL FAF Aol A 5ol &

water)¥H2 74 - 5-of 3t}

A oju] & 7te] = H AT E AFEE T
[3%8]

CClL #1344 F T T4

Group CCly Meterial Dose | n
1 A ot - distilled water -
2 =t 0 distilled water - 5
3 NaNO, 0 Sodium nitrite ImM| 5
4 A g ol 0 Lettuce fermented extract ImM| 5
5 NaNO, + GSH 0 Sodium nitrite + GSH ImM| 5
6 |[FFLad+GSH| o Lettuce fermented extract+ GSH |1 mM| 5

8-2. A A= 2 94 A}

Ao A" AEE 1241 A A1 § ofo] A ZF#| Q (isoflurane) &
2 alH A7 T ool A A E s AL, 3,000 rpm S E 205 7F A A H e 8t
o] %S w2lskS vl &5 AST (Aspartic acid transaminase) 2} ALT (Alanine
transaminase)2| =4 -2 Reitman-Frankel2] &AW S 83+ AST, ALT S48 A

°F(Asan pharmaceutical)S A}-83}o] 7433t}

= 3rE 5
AST -2 Untd o & 7F 7475 918 vlol @ mpA 24 ¢
3 % A 237} o] AR Fo
vl &l &2 W] ALT %
SR o™ 53], NaNO, ol i, &5 89 5ol i, NaNO, +
3 s BIg(=

AN el 0. AL UAA B FENH SRR L FF AR 322 G
AEE LT EXELEERE -]
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[221]
[222]
[223]

[224]

[225]

[226]

20.80 £0.82 go| i, Al E W 13] 129 7F AT 5o &gt AT E AIS AL
12A1F 3bA 0 B g ohg 2 HBElaL, £ 55 2382°C, F 55 50~60%2 41 33l

.

0-1. DNFB A& 2 o} &3] u] o1 - 2 & -4

Balb/c 1H5-225 AF LR 3} F F(back) FHE A Este] 341 23 A1 A
t}. DNFB(1-fluoro-2,4-dinitrobenzene; sigma, USA) A] &F-& o} A &: 22| B -7} 4:1
ol vl & Z3H gl 0.5% DNFBS 3 A A AA =13t Al 2 4 A
He=d 5 F 990 0.5% DNFB 40 (&5 44 7 =810 355 72 (sensitization) <
FEslF Tt 3 A2 T AR Fo] 244 H = Y 0.3%2 DNFBE 7 (ear)ol 20
wh Eﬁiﬁ}oi(challenge) =4 33 e §ukA] A
A E=S 67 o= "fvﬂ Ao ot A g & 0}7(] %

47 ﬂﬂ Q. E% Jo| DNFBE % ¥ 35}3 DWE 53 th =
¥ 3Fal NaNO, 1 mM 5o 7%, 2. % 7 ¢ DNFB& L ¥ 35}

T, 2% 7o DNFBE % X33 NaNO, + GSH 1 m

Q2% 7o DNFBE =338t 524 a9 + GSH 1 mM Fo] 7 o =
(£ 9). 7 TA vt =2 A& 3R Ao 2231o] A4 ou| & 7= H A4
TE ARt BT (CON) I th w2 247 DWE 7o 8t Qlar, v ] 71
Zo 7t RS 19 13 ATE] 519

HJ HJ
o
o
0
SN
o

}O

By

Fl
02, I8

gy

e =

-

32 ¢
g

:\m in
i)

ol
-

HEZ

[3£9]
b B9} 4T T
Group Left Right Meterial Do | n
se
1 e N T Nor | Normal distilled water - 15
mal
2 o Nor 0.3% distilled water - 15
mal DNFB
3 NaNO, Nor 0.3% Sodium nitrite Im| 5
mal DNFB M
4| AFdkg ol Nor 0.3% Lettuce fermented extract Im| 5
mal DNFB M
5 | NaNO,2+GSH | Nor 0.3% Sodium nitrite + GSH Im| 5
mal DNFB M
6 AFdta Nor 0.3% Lettuce fermented extract + GSH | I m| 5
N +GSH mal | DNFB M
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[227] 9 2. ¢t H 7}

[228] ot k= ol 3] ¥ Qlol A dukA o ' ARG = Q1A TP o B
P 9 20 A AEE SAe ] A S7b B EE 44 Bk
Aol F 3o = Vb AT F 7t 82 SRk (erythema) 7he &3 v 2
(pruritus & dry skin), -3} & <& (edema & excoriation), 3! 5(erosion) 12| 21 Ej
A 3}(lichenification)©| ™ Z+2+e] 8o th sl -4 §l20F), &Fsh14), 352
), AEGEher AT 5, FAtstol HA& 04l A FHar 155 Atol o] A4S
Yol sFRA T

[229]

[230] 9-3. 7 Prﬂﬂ (ear swelling) 2 B4 2|4~ =4

[231]  DNFB S¥ F 3227 o Wahs Z4at7] 9o nps- o] 9% 43 24319
t}. A 7= vernier calipers (Mitutoyo Co.) & AF-8&38Fe] 3 & QF 12A] 1k, 24A] 7
48117k M A 0 B 7 WMskE 57 sk gl

[232] 7 77 54 F Balb/e "h¢-2=E 3| YA A v S A EstaL FAE 5463
t}. 8] 2] 9*(spleen index):= Balb/c mice2] B FAl(mg)E A F(g) 22 1]
A=kl

[233]

[234] 9-4. HEA 9 7A Bl A dAdaE] a3

2351 AP TR FAAPTHEAEE A LEF F AU E BEsto] ol £
ol o] ejstA W3S gkl et tE DNFBRF A ¢ §F tf &l of A 3= oF A
L A shA & 4% Ao vs) gy, vt x, AR, FEHS IE 5o ol
A I3 A3 7E el A k(5 15)

[236]  HEIL A TR F A4 AUTEARE ALY LEF 7] AU E #EElo] ol
u] 97 Aol FejetA HstE Felgh A, tzatel v gl A= Fo] o) A
E5 9 FA7E 7228 2 NaNO, ol i, 53 8.9 5], NaNO, + GSH
ZF Foluh, A3 + GSH 2 A0 9 o2 A4S HATHE 16).

[237] 3 A TR F A ARTE ASTE N FAE SA S A o zatol Bl
A7 Fol ol A 25 8] A 527 7483 21 NaNO, 7ol i, 5| el

-, NaNO,+ GSH ¢ 5ol uF, 389 + GSH 3 7o' 9 o & e
E B AHE 17).

[238]  Hgh A W TNF-a % IL-4 T8 S48 A3 tf o) vl &) A8 ool
A 25 TNF-o 2 1L-49] =30 22383 2™ NaNO, 5o, 53§ 9 Fof
-, NaNO,+ GSH 23} 7o o8, 434 a o + GSH 3 Fol 9 oo &8 A4S
Bth 18 2 X 19).

[239]

EﬂﬂQENﬁman1@@&@&45%@%%&7%@%33%%
o L. F
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9224 4 FET, BN, AR, obE) 9 Foll Haf o % AN Rbo}
9om s, gl ALY okl #8351 o] &8 F U Aolth

[240]

[241]

[242]

[243]

[244]

[245]

DA 10, AA3HE 4 thAA] S 2 a N ST S FERA 2, N-okAIE Al &
H, deddxrdv e, ¢ £ SFEXN 2 TF AR FEEY EF A

ECELE DR EE-E!

- WA= S FEA e?:Tor AR FEE 9 Ak wE AR DA 74
&g A E mekE o 9l Fsulfur) i SHFERD &7 =B 2(GSH),
1

N-o} A& A] 2| O](NAC) v &4 ¥ J v ghMSM) 2 23} e] EAHALA)S 7H7F
ArebA & ALA G e ol 2 ol 5o ot A e s gEkdith

At 238 Wb 1-1) Ak D A& A 2ol 7] <4F upe) o] (f)F o) im0
A Az A T vbs B FyeE S e @7 A W 2 LF, BF, GF, SSF) =
= ol AU EF T, 1 mM2] GSH, NAC, MSM T+= ALAS 1:12] B &2 &35}
o] 2AENBE Az o, 7] g i shf-9 42kel A 4 A NO2 &
57|02 1 mMd A& ARSI T 8 DOCA-Salt 228 ¢} rat B2 9] A
o & Ao 63 & A atA XA

| I

-
2
[

2

Group Treatment n
DOCA- DOC material Dose
injection A dose

1 O 25 mg/kg fermented extract ImM| 5
or Sodium nitrite
2 O 25 mg/kg Group 1 + NAC ImM| 5
3 O 25 mg/kg Group 1 + GSH ImM| 5
4 O 25 mg/kg Group 1 + MSM ImM| 5
5 O 25 mg/kg Group 1 + ALA ImM| 5
6 O 25 mg/kg Group 1 + Yeast extr ImM| 5
act(GSH containing)
=W 20 A & 240] e vl e} o], A& 47 o] F 10X A

1
jin
+
o

to MR =
m& Z
w2

U
T ol A dshol syl o, Aol v the] NAC 232
M -E3he, ALA 32 A g tol A Dk sk aabrh AR

010-1
PR IR

Q8
wHE

o T
3@ rlob 2>

oo o O

B
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Arah A AL

E F(NaNO,) =

o} 22k}

sk 1]

Q_—rL

[

23!

;o..a

1=
=

= EFX] = (glutathione), N-o}-A]l

o
Al 2= H] Q1 (n-acetyl cysteine), ¥ & A 3 d W] €H(methylsulfonylmethane), &3}

] 3% AH(alpha-lipoic acid)
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A Egola ERY WuEsAT BY Y

RNNO
wepy
L= = el

}
1
B BHM NOB HYN0] Noy MY BSE ST /1 I/ Ny
[ g o Y b
’ W & y
NO- :niv : ! :’é h\“
: 2 GESG { o
oA : ;o [
"‘2"4 e L 2 |
NO GsH= #@E | % Q }
;! Il ’;}
: / L
H i / é
7 4 “K ;K
v LA B G
e - e
ZHO M g E]o] L
SAOE HH| i
[5=2]
| NO, :An=354nm
§ GSNO : ), =334nm |
04
334 nm 354 nm
0.3 1
a: NO,” + GSH
b: NO,” + GSH/HCI

0.2 1

Absorbance

0.1

0.0 -
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Wavelength (nm)
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