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ABSTRACT

Objectives : The objective of this study was to investigate the improvement effect of Sprout of Coix lacryma—jobi var,
mayuen Stapf water extract (SC) on the dextran sulfate sodium (DSS)—induced ulcerative colitis mice,

Methods : The antioxidant activity of SC was measured through total polyphenol and total flavonoid content in vitro,
The experiment was conducted with seven—week—old male Balb/c mice, After 1 week adaptation, acute colitis was
induced by oral administration of 5% DSS dissolved in drinking water, for 7 days., And normal mice received drinking
water without DSS throughout the entire experimental period., For each experiment, the mice were divided into 4
groups and 24 colitis mice were arbitrarily allocated into 3 groups (n = 8/group); Normal group, Control group, SC
100 mg/kg treated group (SCL), SC 200 mg/kg treated group (SCH). Serum and colon tissues were collected after one
weeks of drug administration,

Results : ROS levels, ONOO levels, AST, and ALT in serum were decreased in SC treated groups compared to the
control group. Western blotting measurements of Nrf2, HO—1, SOD, catalase, GPx—1/2, IL—4, IL—10, and Bcl2 showed
that the SC treated groups was increased compared to the Control group. Also, western blot measurements of NF—
K Bp65, p—IkBe, COX-2, iNOS, TNF—-ea, IL—18, Bax, and Caspase—3 showed that the SC treated groups was reduced
compared to the Control group.

Conclusion : Taken together, these results suggest that SC treatment can attenuate the DSS—induced colitis though
inhibiting NF—x B pathway and enhancing Nrf2 pathway. Therefore, SC was the potential to be used as a natural
therapeutic drug,

Key words : Sprout of Coix lacryma—jobi var, mayuen Stapf, Colitis, Dextran sulfate sodium (DSS), Anti—oxidant,

Inflammation, Anti—inflammation, Necrosis

*Corresponding author : Seong—Soo Roh, College of Korean Medicine, Daegu Haany University, 136, Sincheondong—ro, Suseong—gu,
Daegu, 42158, Republic of Korea,

- Tel : +82—-53-770-2351 - Fax | +82-53-768-6340 - E—mail ! ddede@dhu, ac kr
#First author : Min Ju Kim, College of Korean Medicine, Daegu Haany University, 136, Sincheondong—ro, Suseong—gu, Daegu, 42158,
Republic of Korea,

- Tel : +82—53—-770—-2258 - Fax | +82—-53-768-6340 - E—mail : mj8976@naver,com
Mi—Rae Shin, College of Korean Medicine, Daegu Haany University, 136, Sincheondong—ro, Suseong—gu, Daegu, 42158, Republic of Korea,
- Tel : +82—53-770—-2258 - Fax : +82—-53-768-6340 - E—mail : with750@naver,com

- Received : 12 Oct, 2020 - Revised : 10 Nov, 2020 - Accepted : 25 Nov, 2020



K R BB € 3k — Vol. 35 No. 6, 2020
sto] oo P2 THEeH, o]F SCE Hatdch
o AHga7] HA

4y

ZF 4.615%). SC

22
I.A & S
(& 20%, 8%
A28} (inflammatory bowel disease, IBD)& A% 7HA] =80 CAA EI= At
9l @Eukgo] WAISHE
2. A%
H Ao A AR-H Folin—Ciocalteu’s phenol reagent,
gallic acid, sodium carbonate, diethylene glycol, sodium
hydroxide, potassium phosphate monobasic, potassium
naringin, 2—Diphenyl—1—
mM  2,2'—azino—bis
acid) (ABTS)=

@] )

=4
T g utEF oz nHAH
1312 st} o]@ gt IBDE Algh whA Aol d W BE
ahg} 2= glcky deA 9y, IBDE AEstA wrE A
He

gk,
=5
A2 gloyt 44 a9, §4d, "Wy ¥
Al 5ol =l Yt Aoz gEiA A, grdezs
324 (Crohn’s disease, CD)I} #A%A thAE (ulcerative
colitis, UC)o] ot 7 = Uck AT ARA ZAto] phosphate dibasic,
picrylhydrazyl  (DPPH), 7
uce] wrjo) uhel Huat (3—ethylbenzothiazoline—6—sulphonic
= Sigma aldrich (St. Louis, MO, USA)o|A F3stRom
Sigma—Aldrich Co. (St. Louis, MO, USA)o|A 73}t
sodium sulfate (DSS)= MP
Biologicals (Santa Ana, CA, USA)o|A FY3stct. 13

Ueits 2oz FAAHQ i 222 Fdut, dubetzZ],
AFRSFETE,  Dextran
3}A)2l phosphorylation of nuclear factor—kappa B p65

(NF- k Bp65), inhibitor of nuclear factor kappa B alpha
(IkBe), phosphorylation inhibitor of nuclear factor kappa
interleukin—1 beta

| 718k FAE Kol
B alpha (p—IkBe), cyclooxygenase—2 (COX—2), tumor

255 4 AgoZ UFRojx|=g
gl gutsz o)A HEjshy oz Wyt e 8, F2
= Be 81 22 S48 245 vatillA vEhH,
FHEEC =
necrosis factor—alpha (TNF-g),
(IL-1p), interleukin—4 (IL—4), interleukin—10 (IL—10),
nuclear factor erythroid 2—related factor 2 (Nrf2), heme
oxygenase—1 (HO—1), catalase, glutathione peroxidase—1/2
(GPx—1/2), super oxide dismutase (SOD), Catalase,

o Suat A=
At
Srolatol| A= sk, e, (R, Fik, Ee) Wael &atn,
FAACR FiE ZoIME Fmiet B DES T B,
e EAE ki, (HilL EANAE R WPt & 5
olom, e figka 7o MEz B wo ooz
HATEE B ABRERE MEEE FREEE M
Fota]oto]n

R 5ol gloka Fh
&% (Coix lacryma—jobi var, mayeun Stapf)= v I}o]
s 3
B—cell lymphoma 2 (Bcl2), Becl—2—associated X (Bax),

cysteine aspartyl—specific proteases—3 (caspase—3),
histone, f—actin®} 22} ¥A|= Santa Cruz Biotechnology

inhibitor mixture, DMSO,

acid (EDTA)E= Wako Pure Chemical Industries, Ltd.

(Osaka, Japan)ollA Gtd3t3t}h. Nitrocellulose membranes

£ Amersham GE Healthcare (Little. Chalfont, UK)o]lA]

FstFoH, 2, 7 Dichlorofluorescein diacetate (DCFH—
DA)2} Dihydrorhodamine 123+ Molecular Probes (Eugene,

OR, U.S.A)°|A ECL Western Blotting Detection

Reagents= GE Healthcare2XE] L¢3t ARG oM,

&3 22 AERE dAAE =T 42
Aol e UMz de AuEoim Yok, Sy
oA TAE AHESHY FE5EEet o)k, EF Tl AHE
HolA fow, BF A8F JAst= A50] o A=
(Santa Cruz, CA, USA) ZHE A3H o™, Protease
ethylenediaminetetraacetic

Mgk A EA 2 E de) ASEAL 9,
TSl AL 7Y FAF EyColekn R2v, 1
BRORIL Hrisho] (NSRRI U BRI 53t
334 %

Aol of MR M, AKE B 5 ¥

ks

ze

aann deiA Yok,
A gl hE AFES gol AYHolA KA

gzl AFS Y3t BCA protein assay kite= Thermo

I. A

il 3t
PAZOl A o] E Fet dojdll #FEEF (Sprout of Coix
lacryma—jobi var, mayuen Stapf)o] thdt AFEL o}F
ulH|3l7] o] & AP A& dextran sulfate sodium (DSS)Z2
+4E g3 E 5= RN EYF d¢ F2EY ST
BHE A7, 94 e 2TE e T BRusk= o=
Hpelet, Scientific (Rockford, IL, USA)olA Y8ttt
3. WALS 4R 2H
u
s "! tg-]g 1) Total polyphenol &2fF =X
SC9 total polyphenol ¥H& =A3}7] ¢8| Folin-
Denis ¥'Ve A&t 234 790 wiol Folin—Ciocalteu's
phenol reagent 50 ¢ L9} SC 10 WS Y3 & ZE3tst &,
sodium carbonate solution (20% (v/v)) 150 wl @3l 2A|7F

e Ao A g WAL &, 765 mollA FHEE
It EEEM2E gallic acidg AHE3HT

st =X
Oo /| o

S

%

Iy

1. Ng &

H Ao A AMESE #EE (Sprout of Coix lacryma-—
Jjobi var, mayuen Stapf)& XEEE L &3] AE}
fod, 297 FAAE, FAFste T AAAN] (= 25T,
EE 90%) & 58sto] 58ToA 3Y ARsIF o (A= =&
%) %Z2X%3A (Rural Development Administration,

e |
- . ] 2) Total flavonoid
FEES A

o
R

RDA) o4 B4skeh. #HE 100 go
b golX FEston.

100ColA 2A17Hs



DSSZ AYA 8 +aE serdoA i 45 289 A 25 23

SC9 total flavonoid 3FE ZAdt7] 98] Lister'”d]
71e% WS AR HTE 1 m09 diethylene glycolo] 1 N
sodium hydroxide solution 10 w¢®} SC 100 W& g1 &
TR &, A2 Y 37TCAA ¥SAIA 420 mmoll A FF
£8 2459t BE2EA2E naringing A3},

1) HLEN i ol

77239 Balb/c HFEA (22 ~ 2
(&4, &=oA tligte, E3t 1PARE FEI] FF3H
AU Ag4l dAof A2 F AFof AE3IAT 55
ARSAl9]l 2L conventional system 22 HYFE7]= 12417k
27|, €% 22 + 2T, ¥E 50 + 5%=2 2@s4c}t, 18t
oqdigtn FE AFE LI 52U (DHU2020-042)S
do] A4S st e FERY 7L &3 A9
T2 AT (Normal), |2 (Control), ¥ G4 FE2E
100 mg/kg/day2 AT Fo% & (SCL), ¥HF G+ 25
200 mg/kg/day2 AT Fo% & (SCH)2Z 2z} ¥ 8uta] 4
18 252 Y H €L FSA §, AEE A
stEth A4S AQdg UHAZEE 458 5% (w/v)
DSSE A+E T35t AYY dAEdS fdstant. 7 8
ARl HAL APstact. FH A 24A7F FHA F,
isofluranes AHE3 ¢ HHst AL A& A A8
o, PFF Y- 1087t 4000 rpmE LAHEF7|E AL
sto] @S Bt 1 ¥, S HESHY dolE &
AFstgon, @3 -2 -80C oA Bt

2) M3™ AEHA HIO|ROH EH

A AEE HE MR 7E o83t 4000 rpm
oA 1087 @3S Bttt A WY reactive oxygen
species (ROS)E &4317] $18t4 25 mM DCFH-DAS &
et & Y FEAE 0183} emission 530 mm@} excitation
485 moll A 584 7HES Fol 0RFE 3087 4% gk
B Azstant?. 181 ONOO & £33 98ted, Kooy
5o wie Agste EAstAc?. 2+ WES pH 7.49
rhodamine buffer® 5mM DHR1233} & & 587t 37T
oA} BEo] & T 58 7HA O emission 535 nmé} excitation
480 mmE ©o]-§3to] ORHE 3027t A5t U2 S S5l
A&kt
3) 2t =M X|E AST L ALT &H

1ZFol A A& 715 0183t 4000 rpm

oA 1087 AL st 8 HolA =54 AxE
(ALT),
aminotransferase (AST) assay kit (Wako Pure Chemical
Industries, Ltd, Osaka, Japan)?] T2 EZof w2} &4 3}
At

=
e
)
ek
JO
i

(i
!

Sid

el T

alanine aminotransferanse aspartate
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A= B FEHURE FA|SHET, SPSS (Version 25,0,
IBM, Armonk, NY, USA)E AME3le] one—way analysis
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1. Total polyphenol ¥ flavonoid ¥ 3

SCel ikt A& EA4E #ste total polyphenol ¥
flavonoid &#F& =43}t SCY total polyphenol &2
74.35 + 0,18 mg/g22 &A%}, total flavonoid TFF
17.31 + 0.04 mg/g2 2 &A=t (Table 1),

Table 1. Total Polyphenol, Total Flavonoid Contents of SC
Sample Total polyphenol (mg/g)  Total flavonoid (mg/g)

SC 74.35 £ 0.18 17.31 = 0.04

SC is Sprout of Coix lacryma—jobi var. mayuen Stapf water extract.
All data are expressed mean = SEM.
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2. AF 94 &4 + 0.25 g (p €0.05), SCH#Z -1,98 + 0.27 g (p 0.001)
NH7I7F Eot HE9] MBS Normald 063 + 0 22 2 fostA 7kt A7zt 5t 3‘!‘%"_’0— S5 Bt
g0l H13H] Control?S -3.29 + 0.13 g (p ¢ 0.001)C.2 Normals* 3.25 + 0.26 m¢/day, Control# 3.28 + 0.16
901814 7454908, Controldo] Y5k SCLZL ~2.65 m¢/day, SCL+* 3.21 + 0,11 m¢/day, SCH 3.31 £+ 0,19

nl/day 2 ZF 23+ §-9482 UehA] gFTh (Table 2).

Table 2. Body Weight and 5% DSS Intake

Group Initial body weight (g) Final body weight (g) Body weight gain (g) 5% DSS intake (m¢/day)
Normal 23,18 + 1.35 23.61 + 148 0.63 + 0.22 3.25 + 0.26
Control 23.09 + 1.03 19.64 + 112" -3.29 + 013" 328 + 0.16
SCL 23.07 + 1,28 20,39 + 0.77 -2.65 + 0.25 3.21 + 0.11
SCH 23.16 + 1.04 21.25 + 1.66" -1.98 + 027 3.31 + 0.19

Normal ; normal mice, Control ; 5% DSS—induced colitis mice, SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix /acryma—obi
var. mayuen Stapf water extract 100 mg/kg body weight, SCH ; 5% DSS—induced colitis mice treated with Sprout of Coix lacryma—jobi var.
mayuen Stapf water extract 200 mg/kg body weight. All data are expressed means=*SD, n=8 mice per group. Significance: mp { 0.001
compared vs. Normal group and *p € 0.05, **p ( 0.01, and ***p { 0.001vs. Control group by student LSD test.

3. §¢HF 07 Hol= &4 g SCY a3 4, AH3td AEH A vlolentA A AR
A&t g ZolE &A% A3, Normalwtol H|}he] A WY 4tsty AEF A blo] @ ubA<l ROS, ONOO &
Control@oA] t& Zol7} 32.90% #43stE.2™, Control 2339}t ROSE Normal@o| vl]3te]  Controlitol Al
<o) vsted SCLwt SCH#©| 22+ 6.69%, 13.33% 57+ 123.50% F7¥stgem (p < 0.01), Controlw@ H]iLs}o
o] ettt (Fig. 1). SCL=, SCHE F+sHAl 2442 42.79% (p < 0.05), 49.92%
(p < 0.01) 743849, ONOO = Normald] B3t Control

}q oA F25HA F7FE L™ (p € 0.01), Controlwte] H]stH
ZHago] SCL, SCHEAA 2+ 15.89%, 20.30%2 49

Contrel -w °]’7ﬂ D—/IK—B—]'%E]' (Table. 3)

5. 7F 54 A ¥ AST 9 ALT &R A%
3 WollA 7+ B4 X' ASTY ALTE &335tHoH,

0 2 5 75 0 1 A3} ASTE Normaldtoll B3} ControldollA 20.74%
Cronengh e Z7}8t92H, Control H] SCLZL 11,51%, SCHZS
Fig. 1. Macroscopic changes of colons and colon length. s} . =
Normal ; normal mice, Control ; 5% DSS—induced colitis mice, 9.81% Hadol YWeEal, ALT= Normalge] H|ate]
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix Control#ollA 14.43% Z7}3t9.29, Controlatol ¥|&}
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body SCLZE 7.16%, SCHZL 9.32% Z+4s+4t} (Table. 3)

weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—obi var, mayuen Stapf water extract 200 mg/kg
body weight. All data are expressed means £ SD, n=8 mice
per group. Significance: *p { 0.001 compared vs. Normal group
and **p ¢ 0.01 vs. Control group by student LSD test.

Table 3. Serum ROS, ONOO—, AST, and ALT Levels in DSS—Induced Ulcerative Colitis in Mice.

Group ROS (Fluoresence/min/m¢) ONOO- (Fluoresence/mL) AST (TU/L) ALT (IU/L)
Normal 581 + 98 1515 + 140 33,99 + 191 3.83 + 0.29
Control 1299 + 240" 1892 + 430 41,04 + 263 4,38 + 0.68
SCL 743 + 88 1591 + 139" 36.31 + 3.96 4.07 + 0.26
SCH 650 + 113" 1508 + 105" 37.01 + 3.08 3.97 + 0.46

Normal ; normal mice, Control ; 5% DSS—induced colitis mice, SCL; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body weight, SCH ; 5% DSS—induced colitis mice treated with Sprout of
Coix lacryma—jobi var, mayuen Stapf water extract 200 mg/kg body weight. All data are expressed means*SD, n=8 mice per group.
Significance: “p { 0.01 compared vs. Normal group and p ¢ 0.05, and **p ¢ 0.01vs. Control group by student LSD test.
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Fig. 2. Expressions of anti—oxidation factors.

Normal ; normal mice, Control ; 5% DSS—induced colitis mice,
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body
weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—jobi var. mayuen Stapf water extract 200 mg/kg
body weight. All data are expressed means x SD, n=8 mice per
group. Significance: ™p ( 0.001 compared vs. Normal group
and *p € 0.05, **p ( 0.01 vs. Control group by student LSD test.
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Controlio| A 31.87% F<3tA (p<0.001) F7FatHoH,
SCL=% SCHZ Controlwto] H|sto] 22} 14,85%, 18.83%
F5HA (p €0.05, p € 0.01) ZA3AT (Fig. 3).
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Fig. 3. Expressions of inflammatory factors.

Normal ; normal mice, Control ; 5% DSS—induced colitis mice,
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body
weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—jobi var. mayuen Stapf water extract 200 mg/kg
body weight. All data are expressed means *= SD, n=8 mice
per group. Significance: Mp { 0,001 compared vs. Normal group
and *p ¢ 0.05, **p ¢ 0.01, and ***p ¢ 0.001 vs. Control group
by student LSD test.
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Fig. 4. Expressions of inflammatory enzymes and cytokines.
Normal ; normal mice, Control ; 5% DSS—induced colitis mice,
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body
weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—jobi var. mayuen Stapt water extract 200 mg/kg
body weight. All data are expressed means = SD, n=8 mice
per group. Significance: ™p ¢ 0.01, ™p ( 0.001 compared vs.
Normal group and *p < 0.05, **p ¢ 0.01, and **p ¢ 0.001 vs.
Control group by student LSD test.
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Fig. 5. Expressions of anti—inflammatory cytokines.

Normal ; normal mice, Control ; 5% DSS—induced colitis mice,
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body
weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—jobi var. mayuen Stapt water extract 200 mg/kg
body weight. All data are expressed means * SD, n=8 mice per
group. Significance: "p ¢ 0.001 compared vs. Normal group and
*p { 0.05, ***p ( 0.001 vs. Control group by student LSD test.
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Fig. 6. Expressions of apoptosis factors.

Normal ; normal mice, Control ; 5% DSS—induced colitis mice,
SCL ; 5% DSS—induced colitis mice treated with Sprout of Coix
lacryma—jobi var. mayuen Stapf water extract 100 mg/kg body
weight, SCH ; 5% DSS—induced colitis mice treated with Sprout
of Coix lacryma—jobi var. mayuen Stapf water extract 200 mg/kg
body weight. All data are expressed means = SD, n=8 mice per
group. Significance: mp { 0.001 compared vs. Normal group and
*p € 0.05, ***p ( 0.001 vs. Control group by student LSD test.
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