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Abstract: The purpose of this study was to investigate the preventive effect of the ethanolic extracts from purple Brassica vegetables
including Brassica campestris (BCEE), red cabbage (RCEE), Brassica rapa (BREE)and Brassica oleracea (BOEE)on dextran sulfate sodium
(DSS, 2%)-induced ulcerative colitis in C57BL/6J mice. Body weight, colon length, ratio of colon length/weight, disease activity index (DAI)
and histological changes were observed. Colonic myeloperoxidase (MPO), super oxygen dismutase (SOD), catalase (CAT), glutathione
peroxidase (GSH-Px), glutathione (GSH), and malondialdeyde (MDA) levels were also measured using commercial kits. Colonic levels of
tumor necrosis factor (TNF)-a, interleukin (IL)-15, IL-6 and IL-18 were measured with an enzyme-linked immunosorbent assay (ELISA).The
colonic mRNA expressions of TNF-a, IL-15, IL-6, IL-18, inducible nitric oxide synthase (iNOS), and cyclooxygenase-2 (COX-2), NLRP3,
ASC and caspase-1 were quantified by a quantitative real time polymerase chain reaction (QRT-PCR) assay. Four kinds of purple Brassica
vegetable extracts significantly suppressed DSS-induced body weight loss, increased the colon length (to 8.67 cm in BCEE group, 8.23 cm in
BREE group, 7.66 cm in RCEE group and 7.40 cm in BOEE group), decreased colon length/weight ratio, and reduced the inflammatory
reaction in colon of colitis mice. Purple Brassica vegetable extracts also reduced the levels of inflammatory cytokines (TNF-a.. IL-15. IL-6 and

IL-18), MPO and MDA in the colon of colitis mice. In addition, Purple Brassica vegetable extracts also decreased the mRNA expressions of

ks BEA: 2019-04-14

HEETH : EREARMFELTE (81560530, 81760589) ; I BRI FEE TR (20166XNSFCA380026) ; I Fimrs Ak T B P EFEB THIME B XIRMIFR G
#HA[2018]18 B) ; #EAEFRRS AR EEHEETIE (04010150001)

fEEEN: REE (1999-), &, &R, WRARE: ERSRAIESF

BIRMEE: RRF (1983-), 5, L, BIEER, MIRAE: SFERFEEMEARSE

153



MR BB 2019, Vol.35, No.9
inflammatory cytokines (TNF-a, IL-15, IL-6 and IL-18), NLRP3, ASC,caspase-1, iNOS and COX-2.In summary, the four kinds of purple
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Brassica vegetable extracts were able to attenuate the DSS induced colitis in mice. The order of relieving DSS-induced colitis activity was

BCEE>BREE>RCEE>BOEE.
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Table 1 Sequences of primers

Genes Forward primer (5'—3") Reverse primer (5'—3")
Mouse TNF-o. ATGAGCACAGAAAGCATGA AGTAGACAGAAGAGCGTGGT
Mouse IL-1f AATGAAAGACGGCACACCCA TGCTTGTGAGGTGCTGATGT
Mouse IL-6 CCTCTGGTCTTCTGGAGTACC ACTCCTTCTGTGACTCCAGC
Mouse IL-18 ATGAGCACAGAAAGCATGA AGTAGACAGAAGAGCGTGGT
Mouse Nirp3 CCAGACACTCATGTTGCCTGTTG GAGGCTCCGGTTGGTGCTTA
Mouse Asc CAGTTCGTGCAGAGACCACCA CTGCTCCAGGTCCATCACCA
Mouse Caspase-1 ACTCGTACACGTCTTGCCCTCA CTGGGCAGGCAGCAAATTC

Mouse Cox-2
Mouse Inos
Mouse Gapdh

GGCGCAGTTTATGTTGTCTGT
CTGCAGCACTTGGACTCAGGAACCTG GGGAGTAGCCTGTGTGCACCTGGAA
CGGAGTCAACGGATTTGGTC

CAAGACAGATCATAAGCGAGGA

AGCCTTCTCCATGGTCGTGA
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Fig.1 Effects of purple Brassica vegetables ethanolic extracts on
body weight and disease activity index (DAI) in DSS-induced
colitis mice
E: a~d: FERRFAFLAN £ 72 F(p<0.05).
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Table 2 Effects of purple Brassica vegetables ethanolic extractson colon length, colon weight and ratio of colon weight to length in

DSS-induced colitis mice

e LMK E/em Mg F/mg 4 E F/ KA/ (mg/em)
B AT 4R 12.45+1.40° 165.04+23.91¢ 13.4442 42¢
DSS A28 4.76+0.69° 354.53+25.13" 76.47+15.00°
DSS %! 41+BCEE 8.67+1.15° 252.19+38.83¢ 29.38+4.86°
DSS ##4! 21+BREE 8.23+0.76* 291.91+15.98° 35.69+£2.85™
DSS ##4! 21+RCEE 7.66+1.11% 296.63+22.03° 39.43+5.57°
DSS A% 41+BOEE 7.40+0.56° 301.67+9.48" 40.97+3.07°
E: a~d: FERE AR EF R E(p<0.05).
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Fig.2 Effects of purple Brassica vegetables ethanolic extracts on

histological changes and MPO levels in DSS-induced colitis
mice
E: B g ¥ FH a~d: FERFATUAN £ 5732 F(p<0.05).
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Table 3 Effects of purple Brassica vegetables ethanolic extracts on colon levels of TNF-a, IL-18, IL-6 and IL-18 in DSS-induced colitis

mice
LY 4-40 TNF-o/(pg/mg protein)  IL-15/(pg/mg protein)  IL-6/(pg/mg protein)  IL-18/(pg/mg protein)

B AT RR 2R 12.46+0.12° 9.50+3.37 25.53+6.45 9.60+3.03¢

DSS #iA! 40 221.404+23.54° 299.84+18.29° 270.94+27.88° 113.884+29.22°
DSS 4! 48+BCEE 141.69+15.07° 171.30420.17° 189.93+19.10° 75.72+15.97°
DSS 4! 28+BREE 149.35+23 87° 196.36+9.62° 196.98:10.80* 81.75+7.60™
DSS 4! 28+RCEE 166.05+17.66° 187.15+22.70* 209.97£19.38% 102.53+9.31°
DSS A4 41+BOEE 162.75£36.41° 193.76+10.42° 214.61+16.75° 99.23+11.15®

E: a~d: FERRFAFLNE £ {2 F(p<0.05).
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Fig.3 Effects of purple Brassica vegetables ethanolic extracts on
colon MRNA levels of TNF-¢, IL-18, IL-6 and IL-18 in
DSS-induced colitis mice

E: a~d: FERELATAN £ F B (p<0.05).

SE 2R EA T ROAE PR IR A2 45 0 R o PR
AR R MR A, A SRR S S RE RS 5 R A LA

AP AL R, 7 P4 (reactive oxygen species, ROS)

I A (reactive nitrogen species, RNS) & S0 N iEud

B FRERE ST, IE N
iR, REBRIRZERACAE A, M S 3 A 2 A A4
77, DSS AbHE 3 /N R 45 4140 SOD. CAT
F1 GSH-Px 5144 P 3= 2R DT Al S AR
PUEAY) GSH KPR (R 4). HIEHH/NRAHEL
B, dilnR/DNREmAHZH SOD. CAT. GSH-Px Al
GSH 7K P43 5lsb 76.2%. 70.5%- 79.0%F1 56.5%.

AN [R5 835 5 42 B T TS ABE 2 /) B 485 i 4 43
SOD /Ko HIHTF 2.8 2.5, 2.3 F1 2.1 f%; CAT /K°F
SrRERETE 2.0, 1.7, 1.2 F1 1.1 f%; GSH-Px /KP4
PeFt 3.8 3.5, 2.7 f 2.6 fiF. MAh, BIALNRA A
i GSH 7K~FIIZrml5e Tt 745 1.9, 1.8. 1.4 A1 1.3
%, WaRsEZH A SOD, GSH-Px 254 8Ll
Ve A R AU SR 5 B B s i ™) 485
W 9 HE B IE A 57K MDA /) EF. 51
RUH/NRAHERES, AR R PR A3 1) 45 i 5
/NEREE AL MDA 7KF 73 38D 20.4%. 11.8%-

7.7%K1 7.1%.

R 4 KR BRI A AN FREERALELA AR SOD. CAT. GSH-Px. GSH £ MDA 92N
Table 4 Effects of purple Brassica vegetables ethanolic extracts on colon levels of SOD, CAT, GSH-Px, GSH and MDA in DSS-induced

colitis mice
N SOD/ CAT/ GSH-Px/ GSH/ MDA/
FHar i (U/mg protein)  (U/mg protein)  (U/mg protein)  (umol/mg protein)  (nmol /mg protein)
AE At BE 4.50+0.94° 1.76+0.15% 5.58+0.68° 7.31+1.08 0.2940.11°
DSS #iA! 28 1.07+0.23¢ 0.52+0.24° 1.17+0.45¢ 3.18+1.15¢ 2.16+0.25
DSS A 48+BCEE  2.99+0.57° 1.0120.30° 4.44+0.51° 6.1140.56 1.72+0.23
DSS #AI48+BREE  2.66+0.39™ 0.87+0.24% 4.12+0.80" 5.77+0.44° 1.91+0.33%
DSS #AI48+RCEE  2.51£0.45™ 0.62+0.22% 3.1140.84° 4.35+0.64° 1.99+0.43%
DSS A1 48+BOEE 2.20+0.46° 0.55+0.28¢ 3.050.64° 4.17+0.69° 2.01+0.30™

E: a~d: FERE F RN EF R E(p<0.05).

27 BRERCERBMAER R ANRENA
21 ¢ NLRP3. ASC #r caspase-1 #y mRNA #: 5%

®

NLRP3 j& NOD FEARGIE M E LM, (E4EFF
1 58 5 f Rt R b R 4% 35 B R I CY. NLRP3
2/ MASE H NLRP3. ASC Fl caspase-1 AT AR
AR, H S TEE RIS caspase-1 T2 5 il
B NP, I BEVE LK) NLRP3 78 DSS 5511
SE R SRR I Fe N 2R IBD KR FE R R &
HPER, #0H| NLRP3 W& HERERS A RS DSS 45
RNREE PRI SO R P>, e 4 7R, DSS A

HRE BRI RN REmA L NLRP3. ASC LA
J% caspase-1 '] mRNA FKIAKF(p<0.05). 5IEH /N
AR EL, RN 45 7R NLRP3 Rik/KF EF+H£4) 9.8
%, ASC RiL/KF LTt 8.6 fiF, caspasee-1 FKIAKF
FHE 1.8 ff e EAFIEREFEIRIIIA LG, 45 9%
/INBR G5 74 24 NLRP3 . ASC LA caspase-1 ff) mRNA
S P EAR T DSS BN R (p<0.05). Horf,
BCEE T Tiffi /MR 45 2021+ NLRP3. ASC #
caspase-1 ] mRNA #%5%/K-F-73 5l B 45.3%. 36.5%
A1 44.1%; BREE F-i/5 NLRP3. ASC Fl caspase-1
(1) mRNA F% 58 7KF 43 7 B 32.8% - 33.4% Fll
40.9%. It4h, RCEE F1 BOEE T-¥ilJ5 /N i 45 i 2t
H1 NLRP3. ASC F1 caspase-1 H] mRNA #5%/K-F-F#IK
FEFE#: BCEE Al BREE 115 5 8 55
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Fig.4 Effects of purple Brassica vegetables ethanolic extracts
oncolon mMRNA levels of NLRP3, ASC and caspase-1 in

DSS-induced colitis mice
iE: a~d. A~D. a~d: FE AR A T4 £ 7 2 & (p<0.05).

2.8 R LEERI AL kN R 4
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B 5 S5k CEHREMIRTEERA A/ NREERAH INOS F1 COX-2
# mRNA #5R 5200
Fig.5 Effects of purple Brassica vegetables ethanolic extracts
oncolon mMRNA levels of INOS and COX-2 in DSS-induced
colitis mice
E: a~e: FE AR EATUR £ 7 R FH(p<0.05).
iNOS il COX-2 ¥JAL M RN R+, =
TELT INOS 1 COX-2 7E UC #1 CD 45 IBD i #i A= 1
AR R EEAE P, DSS AbH R KN R 4G
7 INOS F1 COX-2 1] mRNA Kik. S5IEHA/NR
FIEE, AN F INOS Al COX-2 ] mRNA #ik/K
SEASRIBEER LY 1.2 f5 80 11.4 1% AR OS5 HRE
YIRbER S5, EEUNREEIA L INOS AT COX-2 )
mRNA F3x /K158 AT DSS B84/ f (9<0.05).
Hrr, BCEE FJa /M 4mH 2 iINOS 1 COX-2
i) mRNA #5%K-F73 71 & B 49.5%41 52.7%;: BREE
T-HiJE iINOS Fl COX-2 ff] mRNA 3% /KF-43 51 T &

160

43.9%71 39.8%. It41, RCEE #1 BOEE T/ /)N il 4%
JHZHZR H iINOS Fl mRNA %% 57KF 2055 T % 37.1%F0
32.1%, COX-2 /K73 Ml FEAIK 33.5%F1 20.8%. )
il INOS F COX-2 FiE PEREME AT 2517 98 K e F e
IRAE RN, FHRF e AR,

3 g
RWFF R, oEE, ST, BIEE R HE

S 4 TS OSBRI IUAIA R A R0 DSS BTt %
NERIR DR AR NS I AR G L, BRI FE R A S
P A 34500, g/ NRIEIR DAL YRS, d@id i
SRES T 7% /N RS A LA T A AL YEE(SOD,  CAT Al
GSH-Px)M GSH 7K-F- KA 25 iz A LA 07 (1
Ao RS, 4 FRESEERE SR RERIHISE A b R 1
YA KT (TNF-a, IL-18, 1L-6 A IL-18)F4E il S F
mRNA Fik, F el i NLRP3, ASC # caspase-1
£ NLRP3 R /AMAH K 53T Rl 25 2 RE A 453
DAL KA DSS H5 R HI/NR A5 2 R4 « LR LM
5, BRI IEE N DSS B EUIN RS I 4 1 TR 3L
RESR T HIEAPAH .
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