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Protective Effect of Purple Radish Anthocyanins on Ulcerative Colitis
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Abstract: Ulcerative colitis (UC) is a prevalent inflammatory bowel disease posing a significant threat to human health. Although
some progress has been made in the treatment of UC with clinical drugs, due to their significant side effects, the search for novel

treatments and therapeutic targets that are safer and more effective remains crucial. In this study, purple radish anthocyanins (PRA)
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were extracted and purified from purple radish anthins and used for treating UC mice. The robust antioxidant capacity of PRA was
demonstrated through its high clearance rates of superoxide anion and active nitrogen radicals, as well as total antioxidant capacity.
Dextran sulfate sodium (DSS) induced acute ulcerative colitis mice model was orally administered with low, medium and high doses
of PRA (50, 100, 200 mg/kg). The findings showed that PRA effectively alleviates UC symptoms in mice by reducing key pro-in-
flammatory factors such as tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and interleukin-1p (IL-1p), increasing the activity
of antioxidant enzymes like glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD), decreasing malondialdehyde con-
tent, and up-regulating the expression of tight junction protein ZO-1 in colon epithelial cells to maintain intestinal barrier integrity.
Furthermore, the therapeutic effect on UC mice positively correlates with the dose of PRA, with optimal efficacy observed at a dose

of 200 mg/kg. These results not only expand our understanding of the biological function of PRA but also offer a novel option for

UC treatment.
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A BRS AL ) 5 B IR S8 KR BE L A Y (2SS90,
Malvern Instruments ) ; 48 b 0] 0L 43 )% O B it
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BE B X BRSNS 4 . PRA WA TR A9 B &k
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10 min. &, i FH 096 B K B 50 i 47 B
R, LLSE U 2301 B n il & o JF 7 W iR T
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JH T ) BT 2 AU B AN
1.2.13 “it o7

FIr A B4 4 5% A SPSS 25.0 #4748 3404
JIT A 245 R ¥ DL B+ bR i 25 (M £ SD) R .
KRR R Oy 22 Ar e AT 4 R) Lh A, iR E 950
BEXE,SP<<0.050KERARITFE L,

2 SEER

2.1 PRAHJRE.HELL
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[ 9 M 4 (Reactive Oxygen Species, ROS) Jz H:
AW 8- 1T PRA 9 A o SETE bR AR 1 o B 5B
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Fig. 1 Schematic diagram of the preparation process of PRA and PRA treatment for UC

2.3 PRAZfRLEERAR MRS
ABEGE R T %S 17 K EEE 7 i R %
¢ PRA 7E UC /NERAE T, LL 3R T PRA 5 HIA
ik MLk W A PN B 5 B L 25 B RAE L B S 5 ik
T 3 (a) B, DSS + #i ) (] i 5% 1 /0 B A
KK EAL ., F3(b) MR ER, 5XEY
FHEL , DSS 41 R & @ 2% T R 15.4% , & B ko 2t
AT UC /N RBLARL 5 %F BR 41 4 L, Sulfa 41 .
% LB R PRA 4K 5 43 51T B 4 5k
12.1% .10.9% . 10.1% F17.6 % , 2 WA 4 6 Ak 1
J PRA ¥ 0] 28 fift UC /N BRI AR 8 T I, JL b
i o 200 mg/kg i) PRA 20 % 3 B 4F , i B PRA
XUC HA —EMEMIER. B3(c)BRTA
] 28 /5 BROIT 1T B AR e v BE R, ] AR 2% 31 DSS
20 /I BLAY HF ol {5 B, T A0 SR L e &% PRA
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DALV #5132 W H T 9FAk UC ™ 52 B, DAL
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Fig. 2 PRA characterization and antioxidant capacity
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Fig. 3 Therapeutic effect of PRA on DSS-induced UC in mice
(a) Schematic diagram of experimental design; (b) Body weight of mice; (c) Photos of blood in the anus and stool of mice; (d) Disease
activity index (DAI) score; (e) Representative photos of colon length of mice in each group on day 18; (f) Mouse colon length; (g)
Representative photos of spleen of mice in each group ; (h) Spleen / body weight ratio of mice in each group. Mean = SD, n = 6.
P <0.01 vs normal group; "P < 0.05,”P <0.01 vs model group.
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Fig. 4 The effect of PRA on inflammatory cytokines and enzymes in colon tissue of UC mice
(a-c) The levels of cytokines IL-1f, IL-6 and TNF-a in each group, respectively; (d-f) The activities of glutathione peroxidase (GSH-
Px), superoxide dismutase (SOD) and malondialdehyde (MDA) in colon tissues of each group, respectively. Mean + SD, n = 6.
#P <0.01 vs normal group; ‘P <0.05, “P <0.01 vs model group.
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Fig. 5 The effect of PRA on pathological damage of colonic tissue in UC mice
(a) Representative H&E staining section of colon, scale = 100 um; (b) Representative immunofluorescence images of ZO-1 protein

expression in mouse colon, scale = 100 pm.
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Fig. 6 Biosafety assessment of PRA

(a) Representative H&E stained images of major organs of mice. Scale: 100 pm; (b) Biochemical detection of serum.
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