KgAREEHE A3TH A15(202249 19) ISSN 1229—1765(Print), ISSN 2288—7199(0Online)
Kor, J. Herbol, 2022 ; 37(1) : 19—29 http: //dx.doi.org/10.6116/kjh.2022.37.1.19.

1T
>
=
L
o
=
ot
LW
o
il
o,
N
N
2
=)
&
1T
b
™
‘_l_t
ox.
s

Antioxidant Effect of Atractylodes macrocephala Koidzumi
in DSS—induced Ulcerative Colitis Model
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ABSTRACT

Objectives : Although the pharmacological effects of anti—inflammatory and antioxidant action of Atractylodes
macrocephala Koidzumi water extract (AM) have been proven from many studies, reports on the antioxidant effect
of AM on ulcerative colitis (UC) are scarce, Therefore, we aimed at evaluating the anti—oxidant effect of AM on the
DSS—induced UC model.

Methods : To induce ulcerative colitis, 8—week—old male Balb/c mice received 5% DSS in drinking water for 1 week,
After 1 week of adaptation, mice were divided into four groups (n=8 each) for use as normal (Normal), DSS Control
(Control), DSS + AM 100 mg/kg (AM100)—treatment, DSS + AM 200 mg/kg (AM200)—treatment, After 1 week of the
experiment, the animals were sacrificed, and the extracted colon tissue was analyzed for protein through western blot,
Results : As a result of confirming the macroscopic changes in colon tissues to confirm the therapeutic effects of AM,
the decrease in colon length was suppressed in the AM treatment group compared to the control group. In addition,
as a result of biochemical analysis, AM administration significantly reduced serum glutamic oxalacetic transaminase,
glutamic pyruvate transaminase levels and tissue malondialdehyde levels, As a result of confirming the protein
expression level through western blot, AM administration significantly decreased the expression of NADPH-related
proteins such as NOX2, p22*%* and iNOS, but significantly increased the expression of SOD, catalase, and GPx—1/2.
Conclusions : AM may improve DSS—induced UC in mice by modulating NADPH and antioxidant—related proteins, In
conclusion, AM showed an antioxidant effect through the improvement of oxidative stress on UC,

Key words : oxidative stress, antioxidant, Atractylodes macrocephala Koidzumi, dextran sulfate sodium, ulcerative
colitis
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S|
e A5 AHE 428+ Ao, fxFo R ¥
< (Ulcerative colitis, UC)Z} Z&4W (Crohn’s disease,
CRD)o] tt’. €54 & FE-e 2317|¢o] WA g3
3ol U= 358 EAS 7HAAINE 2232 23|
AAR R dFo] Uehts vtHe| AFAE dFEY Fe=
iAol A el Q% uhg-o] Lpehdth?

ALE dZE 9 A7E A3 dHez AFEH=
X 2 A 2= mesalazine, sulfasalazine 52| aminosalicylate
A 2E| 2ol = A Lo, ol gt MR A o] W33
U= 9= cyclosporine, azathioprine 52 WA A 2
FAA = AMEE I Aok, E3E o]2dt X 5A Y A7 H T
o= o] 7HA AL oplsh=t|, ¥RtdeR FE, 43}
EY, 75, 79 59 7hE FAES BIERE Y, ui Ey,
Z5 oA 2 7HE 59 A 2Zg7A] o|2r|E )
webA, BA-ES HasstuA Agd gae S48 a7
Aoz MANZE = e M2 AZA ] i dte] 74
2o dagk Aot

gojgtol| A AFA B2 Ik, (I, HHE, Fk D Rk
Y W) &gtk dHA e, B SolAE HE,
EimZFolA R, HiEk FolAs At Rimmiet d3ysicta
o 4 glom, hgEolAl At 2 HEo L3tk E 4
Aok, ALY WY KELEE SBE A3iA BEE 4
StAY Kol IRERM, SRERERE AT BWEE ol 4
C=n

Bt (Atractylodis Rhizoma Alba) =&}i}of £3k= t}
WA 2E9| Atractylodes macrocephala Koidzumi® fE¥Eo]
ok ke HEESHL fidedEsh, 1T, BERIET, @
AR Y BRAKE T 8502 JEIRIMNE, KRR, 1aE
T, AME PERd D AiF 52 aRdt). Fa JHow
+ atractylodinol, acetylatractylodinol, atractylon,
atractylenolide S0 B o] Qb2 Pl gt 7|2
Aol oshd, g’ dabd g4 gAY, Fg50,
e @ P20 5o u|2E tht oFe] Ako| HilHo]
Ak, ALY gl Bzt Faks} ZHgo s I3 HF
AAxel te A7 Bage] o el thgt o) AT
=9 A5 T FES 2o 23] HHA Jlon Fakst
Aol dg A+ £5% AFolt

AP P BB 2NN [olel A B L 110G
HAALL, T AR A1) RIS vole,

I. Az 9 3y

1. A=

RNE

B A3 oA ARESE potassium acetate®} sodium carbonate
L= DAEJUNG (Siheung, Korea)olA F+¢J3}9.2 1, aluminium
chloride®} L—ascorbic acid®= Thermo Fisher Scientific
(Ward Hill, MA, USA)oA Y3ttt MP Biologicals
(Santa Ana, CA, USA)o|A] dextran sodium sulfate (DSS)S
U3t A3 TE, Sigma Aldrich Co, Ltd, (St. Louis,
MO, USA)o|A] diethylene glycol, potassium phosphate
2—Diphenyl—1—
picrylhydrazyl (DPPH), quercetin, phenylmethylsulfonyl

monobasic, sodium carbonate,
fluoride, Folin—Ciocalteu’s phenol reagent, dithiothreitol
(DTT), potassium phosphate dibasic, sodium hydroxide,
gallic acid, 7 mM 2,2'—azino—bis (3—ethylbenzothiazoline—
6—sulphonic acid) (ABTS)E FU3t¥ct. Santa Cruz
Biotechnology (Dallas, TX, USA)ollA 12} 34| inducible
nitric oxide synthase (iNOS), catalase, superoxide
dismutase (SOD), p22°™* B—actin, nicotinamide adenine
dinucleotide phosphate oxidase 2 (NOX2), (IL-6),
glutathione peroxidase—1/2 (GPx—1/2)& Fujsl o,
Gene Tex Inc, (Irvine, CA, USA)o|A 22} A& FLufslo
AR5t Western blotting®] 223t nitrocellulose
membrane?} ECL Western Blotting Detection Reagents
Al°F& GE Healthcare (Chicago, IL, USA)olA FY3t% ).
Protease inhibitor®} ethylene diamine tetraacetic acid
(EDTA) A]2F& Wako Pure Chemical Industries, Ltd.
(Osaka, Japan)ollA] 43t A&t £, a4
ol Al8E&= BCA protein assay kit= Thermo Fisher
Scientific (Ward Hill, MA, USA)o| A 435t}

2) A&7 |7|

H AFPoJx ATTO Densitograph Software (ATTO
Corporation, Tokyo, Japan), AXA|EA (CAS Co. Ltd.,
Yangiju, Korea), Y& 1&9AEZ7] (GYROZEN Co, Ltd.,
LaboGene 1730R, Gimpo, Korea), Homogenizer Stirrer
(DATHAN Scientific Co., Ltd., HS—30E, Wonju, Korea),
Deep—freezer (Sanyo Co., Japan), £ E27] (Bio Spec
Products, Bartlesville, OK, USA), €¥3%%7] (Daewoong
Bio, DWT—1800T, Hwaseong, Korea), water bath (DATHAN
Scientific Co., Ltd., WB—11, Wonju, Korea), TE2ZAX7]
(LABCONCO, Kansas, MO, USA), vortex mixer (OHAUS,
VXMNAL, Seoul, Korea), Microplate reader (Tecan,
Infinite M200 pro, Minnedorf, ZRH, Switzerland),
Sensi—Q2000 Chemidoc (Lugen Sci Co., Ltd., Bucheon,
Korea), 34 Zs=7] (Buchi B—480, Buchi Labortechnik
AG, Flawil, Switzerland)& AMH&-3} % T},
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50CelA &
Epft 2o (AM) 3B g :%E} & 38%). Fift (Atractylodes

macrocephala Koidzumi, AM)-& 39t Fe|&2 -80T ol A

YEET stgem, A8 A SR, =2 T AHSsHAT

4) MY S=

Zd (22~25 g) A Balb/c miceE DBL (Eumseong,
Korea)ollA st B3 118 ALE (Zeigler Bros, Inc.,
PA, USA)E A4 33392, 3¢+~ (light: dark
cycle) (12/12 A7), 2= (22 + 2C) ¥ 5= (55 + 5%)7F
-3 2-EE 55 A BA0A 15 B¢ ASAR o
Ago QY & AgLe 00ygty FEAESE 9
(Institutional Animal Care and Use Committee : IACUC)
9] 9l ($9¥ME: DHU2021-065)& ol AYPS Ays}
aoH, F=TE 43S S5

2, 44

1) & 222z 2 S22E-0|E g2 =F

Hilt 84 FEEY £ E9dE &% Folin Ciocalteu’s
o] WS o]ty TatTt??, 7.5% sodium carbonate
400 pL, 10% Folin—Ciocalteu’s phenol reagent 500 uL &
AR 100 pLE Tste] A9 a A4 3087t vhg
A7l th& Microplate reader (Infinite M200 pro; Tecan,
Minnedorf, Switzerland) (765 nm)Z &Z=5 SA3st4
2 AYoA BFE AR AMES gallic acid®2 BF AHAL
TFen, it €5 FEEY £ Eds FFE ASsed
(mg gallic acid equivalents (GAE)/g)).

At 85 FE2E8Y & EHExolE 2 aluminum
chloride® A3 H]MHS ARgsH] Z4stgck?, 1 M

potassium acetate solution 20 uL, methanol 300 pL, &

=4 560 pL, 10% aluminium chloride solution 20 uLn 2
100 pL A &5 T8t A9 o4 A 3087t §H&
A7l o Microplate reader (Infinite M200 pro; Tecan,
Minnedorf, Switzerland) (415 nm)2 &3=& SA35t4
H AP A BF EZE AHESE quercetin 2 BF AFAL
TeH, git B85 FEEY & EFHEEE FFE AE
319t (mg quercetin equivalents (QE)/g)).

2) DPPH & ABTS radical A7 &M =X

Bt G4 259 Atst S-S dotrr] $3] DPPH free
radical 2AH-& &89+, 100 L] 60 M DPPH &
A [t E¢ FEES FEEE 4% §9 100 uLE
platedl] Z+zF B335to] A oh A29) A 3ol A

F g E 2ol nA= 9F 21

308 <t H$-A]7]1 & Microplate reader (Infinite M200
pro; Tecan, Minnedorf, Switzerland) (540 nm)Z® Z3=5
EZR3th, FARREZRE L-ascorbic acidg AMHEsIEoH,
ST FBT T2 ofHf Y Alof st AHEE radical 27
o] 50% A F=9 T ICs= E7|5te] LEbTt,

it 5 229 24 84S o7 fs) ABTS
27U FgaHHY. 7 mM ABTS A% 2.4 mM
potassium persulfateE Egsto] A9 oA FAgA <F
16A17F Z<F ABTS* S @A A7l & Microplate reader (415
nm)2 FFEE &43}10] 0,700,029 Fo] HEE oete
2 3|43ttt 343t ABTS €9 95 4 Lo} At 95 &
E 5 pLE 47 T3 & 1587 vhS A3 2 W, Microplate
reader (Infinite M200 pro; Tecan, Minnedorf, Switzerland)
(540 nm)Z ZL=E 2A319ct FAANREZZ L—ascorbic
acidg& AHESFEoH, S FFE S oY Ao diYd
sto] AFEE radical &7 &40l 50% AsE =9 F=
IC50= 3#7|38}o] UehRt,

radical

DPPH and ABTS radical scavenging activity (%)
= {(ODconLrol - ODsample)/ODcontrol} %100

ODcontrol A] §7]' ’5‘01 7]’X] 01:51——8_‘ 7g_?< _g.:%]—E
ODsample : /‘]§_7]' %O‘]Z_]_- 76]_?_ _’g_ig—E

3) DSSE 0|88t Y HEE Y U USF
olfd A& oFA] g2 AT (Normal), 5% DSS 22
AFE HFAE L A SHFE T dzxd
(Control), 5% DSS <2 HSA diAE a7 SA9 Bl
da FEES 100 mg/kg BT FAT + (AM100) ¥ 5%
DSS &2 AYAR dFd i SAl pift 5 F2ES
200 mg/kg AT T3t & (AM200) & 4722 #3 Sula|¥

Ha]-s}oﬂu} e 7Y WY AT At AFE &
AT F4E2H, ZondaeE ©]&3t] uhxo]
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uhEste] AAolA EHE AFHotL B 23S HE5HA
AT FHL 4, ooo rpm 22 1087 4CollA PRt
AL £9st, 33 i 282 -80TAA YsEHst
Ay,

At 2o A AAAFTAHAE ol
WH3leF (body weight change)Z

Ad vpAE E S AT golA A A A AFE A
sto] Alibshat

]#E Glutamic oxaloacetic
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transaminase (GOT) assay kit®} glutamic pyruvic
transaminase (GPT) assay kit (Asanpharm Co., Ltd,
Seoul, Korea)9] Z2EZo| wa} 243519},

%% 22 Y malondialdehyde (MDA)E Mihara 5%¢]
o) whal 2459 oH, 1,1,3,3, —tetramethoxypropane
£ BFEZAZ A3}, 1% phosphoric acidet &3t
Aol 2 AES EF3 2 0.67% thiobarbituric acid
&3 7]'5]'0“] 95ColA 458 5 7FEAIAT. 1 thE butanol&
e & g4 29 (3,000 rpm, 108)3te] B2 ASHS
plateo] E33}o] Microplate reade (Infinite M200 pro;
Tecan, Minnedorf, Switzerland)r (540 nm)Z SJ==
S

o XZH NZzZg d7] ¢85 mM Tris-HCL (7.5 pH),
0.1 M DTT, 100 mM Tris—HCI (7.4 pH), 1.5 M sucrose,
15 mM CaCls, protease inhibitor2} 2 mM MgCl.g 73t
buffer AS F713}e] 2Z B7|2 B3 & Ice $ollA 30&
7 BAEE O g 10% NP-408 H7bste] 94 £
(12,000 rpm, 4T, 2&) si5=em, AlzdE st 43
ML B35ty 10% NP-405 A 7}3t buffer A (washing
buffer)2 23] A&}k, 100 L2 buffer C (50 mM HEPES,
50 mM KCI, 10% glycerol, 0.3 mM NaCl, 0,1 mM EDTA,
0.1 mM PMSF)E& F715te] oAl EJAIR ohF vortexE
10% 7+4 2 2 33] AAlstatt 11 o5 94 #2] (12,000
rpm, 4T, 108&) 3Fsen, & T 45As £t
Az 2 -80TCoA Y5 B sttt i =239 A
ZA A NOX2, p22°™*, iNOS, f—actin, SOD, Catalase,
GPx—1/2 Tz Id-& HA517] 98f 8-12 pgd] TlldS
8—12% SDS—polyacrylamide gelS o|-&3to] A7|g=st &
olFART}E. I TF
membrane®]| Z&3st 12} &A (PBS-TZ 1:1,000 34)E
ALg31o] 4 Col A overnight 3+, PBS—-TZ 63] A& (8&
Zt#A)3ta membraneo] A2E 12} FAo AAT 23 FA|
(PBS—TZE 1:3,000 34)E A sto] 4204 247t BHS
N I T, PBS-TE 53] AlH (88 7tA)stgen,
membrane2 enhanced che—miluminescence (ECL) 8o

=2 A7l 3, Sensi—Q2000 Chemidoc (Lugen Sci Co, Ltd,
Seoul, Korea)oll ZHFAIA 3lg band2] T¥d HdAZFS &<l
3}t ATTO Densitograph Software (ATTO Corporation,
Tokyo, Japan) Z2IHE AME-StY] bandE AFstALH,
S bandd] THiE £E2 F4TEY @l 202 Ui
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Seoul)& o]&3te] 5 puM FA 9 237 AL AFsFoH,
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hematoxylin & eosin (H&E)S.Z FM3}IR oW, xylene
clearing® #* permountZ A3 F FsH3Hu|A
(DSCHX50V, Sony, Tokyo, Japan)& o|-&3}o] i 27 9
Sol Wu 428 DR,

8) SAIEA

B AFo\A in vitrod] 5 ]—‘5 BH4I FZ2Q X2 (mean
+ SEM), in vivod] 2= B3 EFHA} (mean + SD)E
el ATt SPSS program for windows version 25
(SPSS Inc., Chicago, IL USA)Z 0]£—°]—°1 one—way analysis
of variance (ANOVA) test AA] & least—significant
differences (LSD) testZ AIEAZFL AASIH o, ZF 79
Bt Aolofl gt A A 82 p <0.058 B &40l
ek #Agshe] ekt

+ 0.53 mg GAE/g,
EHHELolE FgF2 2.2510. 9 mg QE/gl 2 SAEHAUTY

4 -
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Figure. 1. Total polyphenol and total flavonoid contents of AM
All values are expressed as mean*SEM of 3 replications. AM;
Altractviodes macrocephala Koidzumi water extract.

2. DPPH ¥ ABTS radical &

AMS] DPPH free radical 24 4L =43 A3, %A
g ZE2Ql L—ascorbic acid®] ICso = 1.03 + 0.004 ug/
mLO 2 UG, AMO] ICs Z2 211,30+4,83 pg/mLOZE
3=

AM®| ABTS radical &7 84& £43 Ax, FHd=
E39] L—ascorbic acid®] ICs58k- 3.70

,;>
R



At @4t 237t DSS #8 AGE R d 2l A= 9% 23

Ut AMO] ICs) 3 461,90+7.67 pg/mLOE 24

—@=—| -ascorbic acid =—#=AM

-
]
o

-
o
o

— ———p—

o]
o

s
=)

DPPH (% of inhibition)
@
S

]
o
'

0 1
1 25 5 10 25 50 100 250 500 1000
Concentration (pg/mL)

Figure. 2. Scavenging activity of AM on DPPH and ABTS radical.
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All values are expressed as mean®SEM of 3 replications. AM: Afractylodes macrocephala Koidzumi water extract.

3. AF H3F

717 5 AT Wk (92 A3 o] izt (o<
0.01)°ll4 DSSZ Q1% A|Fo] oF 6 g 7HF A2 Ha

2
J ]
§ o
o
2 1
w
6
- -2
E
=
L
g
o -4+
m
5 1
4
a2
-7
Morrnal Control AN 00 AMZO0

st AM M2 Q8] izt iy AM100w2t AM200<
242k 18.2%, 20.0% B= AF 27t AAH A (Figure 3).

B)

—a—Normal  —a—Control  —s— AML  —s—AMH

2000

Body weight (g)

1000

1day 2day= 3days ddays Sday=s Adays Tdays

Figure. 3. Body weight change. All data are expressed mean=+SD (n=8 per group). AM; Afractylodes macrocephala Koidzumi water extract.
Animals were divided into 4 groups: normal mice (Normal), 5% DSS—induced ulcerative colitis mice (Control), 5% DSS—induced ulcerative
colitis mice treated with AM 100 mg/kg body weight mice (AM100), 5% DSS—induced ulcerative colitis mice treated with AM 200 mg/kg body
weight mice (AM200). Sianificance: *p ¢ 0.01 compared vs. Normal aroup.

4. 413 =39 $¢H4 do| s}
7} AP 2 A 229) fekHel do] cm)E BT A,
AT el GE2E (p<0.00004 B xHe] ol

16.5% 7V 9802 Aoy, 2y v AMEY
FAME 2+ 4.5%, 12.1% 7}F tAF Do) Zha7} A E
At (Figure 4).

5. @33 =4 ) P33t 24

3 YollA GOTS GPT (IU/L) A3ttt GOT &%
Ak, FAl vlste] =22 (p<0.001)2 127.2% 7 &
o A F7FetE o, iz dir] AM100 (p < 0.05)3%
AM200 (p €0.01)& 31,1%, 36.4% 7} SolAHo= A
stgitt, GPT (IU/L) 34 A3k, 44 div] di=2+ (p<0.001)
2 9.3% 7FF %4 A FUFtAeY, dixd g FE
BoZ (p<0.01)2 Z+2F 5.9%, 7.6% 7} P o 7
skt
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22 Yo MDA &% 54 23}, o 22| o)4 MDA (nM/
mg protein) £74 A3, g tinl =2 (p<0.01)2 29.3%
7V FYHer FUbstE oy, 2 Bl FEFAE (p<

Normal

AM100 H
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0.01)& B% oF 249 7}eF o] o7 ZhAaste] FAFZe] 4
& B|S5HA YRt} (Table 1).

0 2 4 5] 8

Colon length (cm)

10

Figure. 4. Macroscopic length changes of colon. All data are expressed mean=SD (n=8 per group). AM; Atractylodes macrocephalz
Koidzumi water extract. Animals were divided into 4 groups: normal mice (Normal), 5% DSS—induced ulcerative colitis mice (Control), 5%
DSS—induced ulcerative colitis mice treated with AM 100 mg/kg body weight mice (AM100), 5% DSS—induced ulcerative colitis mice treated
with AM 200 ma/ka bodyv weight mice (AM200). Sianificance: ##p { 0.001 compared vs. Normal group.

Table 1. Indicators of biochemical analysis of serum and colon.

5% DSS
Sample Normal
Control AM100 AM200
GOT (IU/L) 12.15 + 0.66 27.61 + 185" 19.02 + 2.49° 17.55 + 12,90
Serum
GPT (IU/L) 592 + 0.14 6.47 + 0,06 6.09 + 0.08" 598 + 0.09"
Colon MDA (nM/mg protein) 12.81 + 0.59 16,56 + 1.34" 12.48 + 0.84™ 12.30 + 0.58"

All data are expressed mean=+SD (n=8 per group). AM; Atractylodes macrocephala Koidzumi water extract. Animals were divided into 4
groups: normal mice (Normal), 5% DSS—induced ulcerative colitis mice (Control), 5% DSS—induced ulcerative colitis mice treated with AM
100 mg/kg body weight mice (AM100), 5% DSS—induced ulcerative colitis mice treated with AM 200 mg/kg body weight mice (AM200).
Sianificance: *#*p ¢ 0.001 compared vs. Normal aroup and *p < 0.05. **p { 0.01 vs. Control arou.

6. B4 22 U Aste AEds g gug
B Ry

g 2o A NOX2, p22™"™ @ iNOSe| Thid whad
gelatget. 1 A, NOX20A AFAE div] ti=Z (p
0.001)2 54% A= FostA Frketded, dza o

AM200Z (p €0.01)2 29.2% 7} 524 AA dasaa,
AM1007L #asdhe FF0E Ueich p22™79] 3¢,
A= el 22 (9 <0.05)9 B 19% 7Fg F-9JsHAl $7F
stgont, gz div] AM2002 (p<0.01)2 26.1% F=
foHo 7 Z23E, AMI00TES Zasts Agute ve
Wk INOS& 4t div] iz (p<0.05)9] 3% 26% 7HF
FeJstA S7reta oy, dix iy AM200 (p € 0.05)
2 o] 21.4% A= FoJ8HA At on, AM100w-2

=z A~ o

o

st AT et (Figure 5),

7. W 23 0 FAE B 9 Td 2y

=
Ak 220 A SOD, catalase ¥ GPx—1/22] Tz vty S
Flstnt, I A, SODAA AR div] di=F

7Ft ek, Catalase®] 7%, A/ tv] 22 daste
NS 2oy, 2 ] FEFAE (p<0.01)2 BF
49.4% 7V frolH o2 ST GPx—1/2& /4 vl
22 (p<0.05)2 28% FoJstA ZastA ok, iz ]
AM2007* (p<0.05)Z 31.9% = o3 A F7lstglen,
AM10022 ZHAeH= A et (Figure 6).
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Figure. 5. Expressions of NADPH—related proteins in colon. A) NADPH oxidase 2 (NOX2); B) P22phox, C) iNOS. All data are expressed
mean=+SD (n=8 per group). AM; Atractylodes macrocephala Koidzumi water extract. Animals were divided into 4 groups: normal mice
(Normal), 5% DSS—induced ulcerative colitis mice (Control), 5% DSS—induced ulcerative colitis mice treated with AM 100 mg/kg body weight
mice (AM100), 5% DSS—induced ulcerative colitis mice treated with AM 200 mg/kg body weight mice (AM200). Significance: *o { 0.05
compared vs. Normal group and *p { 0.05. vs. Control group.

A') SDD‘_ — — —-H-‘
Sacln | —————
12 9
o
T T &
T 08
E =
o
=z
‘B
=
E 04
0
Mormal Caontral AM100 AMZ200

B)
Catalase | . — — ‘ > —— m
fracin [ — — e ~— Fractin | S————— ——
15 5 12 1

% '|' d

s
- ~ 1

F 1 1 3 081 #

£ 5

:

.E )

o =1 p

2 05 A 2 04

8 . o
Nemal Contral AN 00 AM20D Marmal tanotm AL, HMATD

Figure. 6. Expressions of antioxidant—related proteins in colon, A) SOD; B) Catalase; C) GPx—1/2. All data are expressed mean+SD (n=8
per group). AM; Atractylodes macrocephala Koidzumi water extract. Animals were divided into 4 groups: normal mice (Normal), 5% DSS—
induced ulcerative colitis mice (Control), 5% DSS—induced ulcerative colitis mice treated with AM 100 mg/kg body weight mice (AM100), 5%
DSS—induced ulcerative colitis mice treated with AM 200 mg/kg body weight mice (AM200). Significance: o { 0.05 compared vs. Normal
aroup and *p { 0.05 vs. Control aroup.
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Figure. 7. Histopathological analysis.

H&E staining of colon (magnification X 200 / scale bar = 100 um).

Blue arrows were mean Inflammation cellular infiltration in large intestine tissue. AM; Afractylodes macrocephala Koidzumi water extract.
A; Normal, normal mice, B; Control, 5% DSS—induced ulcerative colitis mice, C; AM100, 5% DSS—induced ulcerative colitis mice treated

with AM extract 100 ma/ka body weight, AM200;

IV, i1

Z
AFA HAY (Ulcerative colitis, UC)-L & Hute] whAg
Al 428 ERoR = 924 & A3 (inflammatory
bowel disease, IBD)9] 3+ §F 02 A= A, ¥ 71%A
4N, BE W mz B9 2yl ymuo®. Wy
mesalazine, sulfasalazine 52 aminosalicylate A|A|<}
2H|ZO|E AA7F 2 AMEEL Qo =2 AdEDG &
o2 Q13 $AS 7T 5 gle Aot watA, 2
AEd ] Hh| A 2 2ol W chekst A} R
Y7 Qo HAFZHEA (pro—inflammatory cytokine),
AApel
metabolites, reactive oxygen species (ROS) 53} & &
FUg 24g T AYRY opet, B M Sojol
RG-S Hasd = Qe M2 Jd A8A Y Al w2
BAo] WEHT ek,
At S3latol] &3t Atractylodes FAEZ 44 1o,
3t kA o= AF (Atractylodes japonica Koidzumi) E+=
Bt (Atractylodes macrocephala Koidzumi)2] #R#E O Z A
ARE AAFAY, AASA] g2 A3 JHE 7=
5hal Qlom 2= kA oll= [t (Atractylodes macrocephala
Kodiz) 9} g 71902 3t ek, el A 229 tie
9] JE O B atractylenolide I2E2 A#HA oL}, o] 9
o| %= atractylenolide II, III ¥ sesquiterpene glycoside S5©]
210‘3%31) Hite o] aFoRE A4S FES, T, A8
W Ag e QRS FE JULFRE D FAA 50
A7} BaE o] ¢oms2id o] ooz fjfpe]l Tt chakst
A7E A= Ak,
ol A+ AFE dd
UE 2L A E2A Ao of

(transcriptionfactor), arachidonic acid

4 7ol it 22 4 &

& FEEY

5% DSS—induced ulcerative colitis mice treated with AM 200 ma/ka body weight.
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ZAstgon, 1 A1E BEUE, in
vivo A% % Bl aift 85 FEEY A 2t o3t 4
kg IAFL] A EIE YolHEYTt 5% DSSE 42
AL HFEE a7 alt g5 FEEE AT
F o5} %i’ﬂ Zo] Wsl, @37 2 W B3 24,
2EF A T AR, F4kEF THAH

3
it
&
o
N |

’—%‘%94 994 B4 5 dE FFEQ EoE o=
T, g, A 9 g 59 e a5 HE Z‘M
FASAZ dEA on, FiTs EHo] = AEEHI
JtH?*? DPPH free radical 2A%5< 2|4 A131S 4|5}
gt Zbe)| AXE Fosls 8L Wk, ABTS radical &4
=2 ABTS £9HE peroxidase, Ho0.9 BF-S-A|AH ABTS*7}
FAEHH 25 THE FAsE EZo| 984 radicalol
2AEE AR PSS I = e AR UEA
AT, AM 9] FH4tst FAS ZA57 Y8l in vitro F EF)
= 9 EE}E&_C’]C =F3t DPPH % ABTS radical /‘7‘]
g4 3—2}°]°}°13} s Eds 4 EHEkolE FFE 5
g 29, F —’Eﬂllﬂi TF 2,53 + 1.13 mg GAE/g, &
—,___.—E}Elr_OIE FFe 2,25 £ 0.09 mg QE/go2 ZHF Ut
F3F, DPPH free radical 274 &4 &4 ZAx}, 1G5 2
211,30 + 4.83 pg/mLZ UERFo, ABTS radical 47
AL =4S A IG5 2 461.90 + 7.67 pg/mLE Y
Bt 71E qiity] dakssel T3t Atoll 9tH, 1.0 mg
/mLollA Fiite] 4tsksS S8st9er, FFolAl FAkst
ol FHEStTal ¢ HECS} HlastE S Al Eg4A
AA%o] St Bustgh? ol#dt ARz Ko &
Absh Z-go] AFF HFEY o 9 AR5 $8E ¢ YL
22t goEt (Fig. 1, 2).

& Bl AFE S Es 58

in vivo A3

zdof
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(Fig. 3, 4).

Glutamic oxalacetic transaminase (GOT)®} glutamic
pyruvate transaminase (GPT)+= Q1A U] Aslst x| & 4
o2 gEA fle, 7t 7lE BolE Qs ddo] 1k FH=
AZEE 22 £2E Ued=d, ol A5ty AEHAE
Ao thoFst FHELS fAsHA Db, ojo] B dAoA
Asket A& 242 GOTS GPTY A& gelstgoen,
AME6]2 Q18] GOT, GPT 4% BE Srolzg oz o4
SA A Ao R Hol DSS IR &A4" 7t 715E A
ANA A AEH A B35 QA AR AARHY (Table, 1),

Agla AEd A (Oxidative stress, OS)= EAlAMA
(Reactive oxygen species, ROS)2] A1} B3fo] #3o]
MAAA HopstA JAE A& gttt ROSe A4E T4
22 st FEYVIEMN, dRbHQl Abaets gE] Q1A AlE
oA WAt At A4S Ad ALE =t AWel
ROS7} A sHA =W 233 w34 2ol A9 M=ZE 4
St gl A, gl o DNA 53 fA ¥-335te olE&
HY 9 7|5 olE 2 SHA =w ROS7F AlZehE F&5H
= EER AR ABIA A TSR AL A5 "o,
oo E Ajolxes IASREY xR o]&dt:
malondialdehyde (MDA) B41& ZZ] Yo|A &A3HoH,
AM BAE Q3 FEI2H O R Fo5HA Tat AL &R
sttt olg dit= AM F47F OSE Qg =24 f 2
A S AT RN AYEY HFES A AL
wE T} (Table, 1).

NADPH oxidase (NOX)& ¥9¥A9y} N4 F2
A= AR AzArgd ASE As Age miAA=
ROSE A4S @3dte 7l Tt ROSY H=dh A2
OSE TAAIZI=H, OSE 28 &4 Al AHEE doA
thoFst AHS guste A4S &AL 2HITHY. NOX &
NOX2+& OSZE A%t ROSY| tiAHHERQ] HyO05 A5,
p22°'rel Zre ofE| W A4S EPsheY, o] 24 ES
ROS Aol Bofste] OSE YAA7I= AR A Sl
Inducible nitric oxide synthase (INOS)E THAANZE
(macrophage)ollAl A== AHF BL24, 4548 & A&
I 27]19] 4% 93 9 WY B 2™ Fa3% JEE 3§
o, iINOS9|| 98t I+= 3t nitricoxide (NO)] BARS Ay &
At} wro] A AHS] EHPE 25ty G54 A AdlA
A 0Sell 93 &AL dogitta EFHA YT, o]
2 A3 E western blotE E3F NOX2, p22rtx 49
INOS9] Thulld WHesks S35t 43, AM FH2 A% 5%
o EAQl FYT AAE FolstHtt, olEd A= AMY &
o7} DSSE QIgh AFstd &4 AAIdezN HdE dE 4
S NAXE Ao AlrdEY (Fig, 5).

o

-

Aoz 489 NxE &4 5F HR3 &
571 9%k AR AAE 7HA o}, AR A
7 - Haad Poj7|der FREEY, 843 Hojr|d
FAkstE A SOD, catalase ¥ GPx—1/2 59| &Agtt},
SODE 02 & Ho0,2 H&sli= 28L& ZuistLL, catalasex
Hy0.8 =3 A2 ATAZIA =9 GPx—1/2& H.0:5
EE A= ZE-S st A4Sty S0 2 RE AZE B
Z5kA "ok, #ek ohugl, A B £22]9] Aol A
& A% FRof|A 2 Uehdthe AFE B8, A AA Y
ETFPLE AT 0S T77F 4354 & Aol Zlo| Tost=
Ao g HwFETH? oo B @AFo|A western blotZ F3)
A I § 491 SOD, catalase, GPx—1/29] &4dS &%
stEth 1 2, AM B R Q3| A4St a4 BE {94
QA F7FeksT). o2 AR, AY HFE 55 2o
AMO] 4t o2 Qe 45 &S JA st A%
ggEs AL Ao 2 doE (Fig. 6).

olyd A= AM B4 FEEL 100 mg/mLItk 200
mg/mLe] §2Fo = AP AP Ak, DSS2 AT AW
BEE 58 BdoA FE YEHOR Aty AEYA T
dHAS Fo5tA JAstL, FAS dEllA S 2HFOEH
5 g3tsto] ALE HFEE AR ES AT 5= QL
gow, AFY Y HELE A=A AE 7tsdol T&

sheha AbzE ol ek,

1. AMY in vitrog S A S Rl 41, &
Z29= 2.65 £ 0.53 mg GAE/g, ¥ ZetEkolt
(2.25 £ 0.09 mg QE/g)Z UElton, DPPH free
radical 24 A4 =4 A3}, ICs ZHE 211,30 + 4.83
pg/mLe 2 YERFow, ABTS radical &7 A4S
ZA%E A3} 1Cso g2 461,90 + 7.67 pg/mLOZE L}
BT,

2. AGH WHE 52 BN et 21 34 AF
oo} o 229 Go vt e Fol= A3 o

A RS F9E 5 AU

3. 4B AE BHOZ WH ) GOT, GPT 34 2%,

£ 42X fogoz gargon, g 24 Uy

MDA % 3§98 02 A DSS U ol

F7H8 £AE AR FlR A% FaARSE B
o 4 gl

4, ERY Folt g 23 Vo) Ashe AEd A B 2
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kel NOX2, p22P &l iNOSe] wraS
AT

fojxoz 2t

5. At Fol= 4k #E QIR SOD, catalase %
GPx—1/29] ¥d& 543 23}, DSSE Qs #ad
ANEL golH o2 277 AL BelE 4= 9t

=

[e]
6. Bitel B zAWEH BAL S DS U=

A% g gme] 243 BAAT Y L 95 A=
B2 AATS FAY 4 Yoic

oA f{ft g4 FEES AGY dZE FE =
A% WAk, Setd diF =229 o], @4 Yl 7t 75 A®
4% GOT, GPT 24, tiF 23] W A1ehs AEH X wlol
2upAQl MDA 24, tig 24 W Ashs] AEF A 34 Ql
Apeb HAtst B QIR uld WHFgS 24 A44E §
st pofio]l ALY dEde M 7 A= Alrd,

[‘

ael 2

o] AFE IHEAAANTAKHIDI,
SO HAEA R A DS FoF A 22O Y
Forom, 20219 % AE(FF7|EHREAR) fPoz
ZATAEe] KU (No, 2018R1A5A2025272)& o} &
| Aol
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