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Effects of alpinetin on lipopolysaccharids-induced colon NCM460 cell damage
and VDR/Nrf2/HO-1 pathway

JIANG Cong, YANG Bao-wei, TIAN Tian
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Abstract: Objective To study the effects of alpinetin on lipopolysaccharide induced colon NCM460 cell damageand regulation of
VDR/Nrf2/HO-1 pathway. Method NCMA460 cells were treated with lipopolysaccharide to establish damage model. Control group,
low, medium and high dose groups of alpinetin group, and resveratrol group were set up, respectively. Low, medium and high dose
groups of alpinetin were added with final concentration of 25, 50, 100 pmol/L of alpinetin, respectively, and resveratrol group was
added with final concentration of 120 pumol/L. Continue to develop after 72 h, CCK-8 method was used to detect NCM460 cell
proliferation rate and enzyme-linked immunosorbent (ELISA) was used to measure the levels of TNF-a, IL-17, IL-8, IL-6, IL-1B,
SOD, NO, MDA of NCM460 cells. The apoptosis rate of NCM460 cells was determined by flow cytometry, mitochondrial membrane
potential of NCM460 cells was determined by kits, and mRNA levels of VDR, Nrf2 and HO-1 of NCM460 cells were determined by
real-time quantitative polymerase chain reaction (RT-gPCR). The protein levels of VDR, Nrf2, and HO-1 in NCM460 cells were
determined by Western blotting. Results Compared with model group, the proliferation rate of NCM460 cells, SOD level,
mitochondrial membrane potential, VDR, Nrf2 and HO-1 mRNA and protein levels of NCM460 cells in various dosage groups of
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alpinetin and resveratrol group were significantly increased (P < 0.05), and NCM460 cells that TNF-a, IL-17, IL-8, IL-6, IL-1p level,
NO and MDA level, NCM460 apoptosis rate was significantly lower (P < 0.05). Conclusions Alpinetin can significantly inhibit the
release of inflammatory factors and apoptosis of colon NCM460 cells after lipopolysaccharida-induced injury, restore the repair ability

of oxidative damage and the change of mitochondrial membrane potential of NCM460 cells, and promote the proliferation of NCM460

cells. The mechanism may be related to the regulation of VDR/Nrf2/HO-1 pathway.
Key words: alpinetin; cell damage repair; VDR/Nrf2/HO-1 pathway; TNF-o; IL-6
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2 £4A NCM460 MAIBIARILIER ( x+s, n=3)
Table 2 Comparison of proliferation rate of NCM460 cells

(X*s5,n=3)

2H 5 W PE/(umol- L) 2 it 15 5 2%
it e — 100
A — 35.23+1.93"
IIE-5~ 25 52.76+2.29*
50 71.82+£1.75%
100 93.36+1.38%@
SEaR 120 82.33+2.10*

55Xt AL "P<<0.05; SHMALLE: *P<<0.05; H1LZ=HK 25
pmol- L 41 Fh#%: #P<<0.05; 5111355 50 umol LT 41 LLE:: @P<
0.05

"P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs

alpinetin 25 pmol L.~ group; @P < 0.05 vs alpinetin 50 umol L.~'group
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Table 3 Comparison of levels of TNF-a, IL-17, IL-8, IL-6, and IL-1p in the supernatant of NCM460 cells in each group

(X=s,n=3)

ZH W /(umol' LY TNF-o/(ngL™) IL-17/(ngL™Y)  IL-8/(ngL 7Y IL-6/(ng LY IL-1B/(ng L. 71
ol — 73.44+2.94 79.04+3.13 47.15+2.93 478.19+15.17 52.31+£2.30
it — 167.35+3.16"  447.28+5.68" 326.08+7.41° 1209.38+18.03" 173.14+351"
IES+ 25 115.73+£1.72*  157.32+3.11*  103.72+4.26* 921.71+19.61*  95.05+4.22*

50 97.35£2.39% 122.19+3.78*  80.32£5.61"%  732.95+20.36"  84.68+3.55%
100 80.46+3.98"%@ 06.17+3.62"%@ §7.58+4.58*%@ 552,03+9.24%@ 69,07 +4.24%%@
EEIa 120 85.32+2.14*  107.92+2.84* 70.59 +3.49" 631.72429.71*  77.04+4.56"
SxRA LA "P<0.05; SHAIALLE: *P<0.05; HiLZFER 25 pmol LALLM #P<<0.05; 51112 50 pmol L1 41k : @P<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs alpinetin 25 umol L.~! group; @P < 0.05 vs alpinetin 50 umol L."'group

F4 %4 NCM460 4 SOD. NO. MDA 7KFLEEE: ( X s, n=3)
Table 4 Comparison on SOD, NO, and MDA levels of NCM460 cells ( x £s,n=3 )

A5 WP /(umol- L) SOD/(ug L. 7Y) NO/(ug L1 MDA/(ug L1
X B — 75.59+1.60 35.76+2.36 11.09+1.97
it — 23.61+1.71" 85.4242.04" 35.21+1.38"
ITE=3 25 46.17+2.54* 58.80+1.91% 26.37+1.35"
50 60.81+3.17#& 49.18+1.33%& 19.07 +1.83%&
100 72.09 +2.24#@ 37.87+1.42%8@ 13.47 £1.70%@
EEIRLES 120 64.78+1.39* 45.28+1.57* 16.28 +1.29*

xR *P<0.05; MM . *P<0.05; H1113£% 25 umol L4 . &P<<0.05; 51113£% 50 umol L A1 LLAE: @P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs alpinetin 25 umol 1L.~! group; @P < 0.05 vs alpinetin 50 pumol L.~'group
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Fig. 1 Apoptosis of NCM460 cells
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%5 NCM460 MAUATKLLRER ( x+s, n=3)
Table 5 Comparison of apoptosis rates of NCM460 cells

(X%s5,n=3)

2H %) W /(umol-L7Y) AP T2 %
Pt — 4.76+0.58
it — 47.6241.26
IIESSS 25 31.35+1.74*
50 14.014+1.17%&
100 8.9140.69%&@
SEIa] 120 7.98+1.82%

L B L "P<<0.05; SR AL *P<0.05; H1L3EHK 25
pmol- L™t 41 h#%: &P<<0.05; 5111222 50 umol L2 LL4L: @P<
0.05

"P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
alpinetin 25 pmol L' group; @P < 0.05 vs alpinetin 50 pmol L.-'group
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Fig. 2 Comparison of mitochondrial membrane potential in NCM460 cells
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alpinetin 25 pmol L. group; @P < 0.05 vs alpinetin 50 umol L.~'group

3 NCM460 MBZRI A RS AIELE: ( x +s, n=3)
Fig. 3 Comparison of mitochondrial membrane potential
in NCM460 cells ( X +s5,n=3 )
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Table 6 Comparison of mRNA levels of VDR, Nrf2 and HO-1 in NCM460 cells ( X #s,n=3 )

A5 W /(umol-L™Y) VDR mRNA AHXTFRIAE  Nrf2 mRNA #%} &5 & HO-1 mRNA FIX & ik &
ot & — 5.23+0.16 4.61+0.39 6.331+0.41
A — 0.78+0.06" 0.31+0.11" 0.91+0.21"
IIESSS 25 2.28+0.11* 1.02+0.13* 1.76 +0.38*
50 3.70+0.26% 2.67+0.39% 3.21+0.46%
100 5.05+0.36%@ 4.19+40.18%@ 5.86+0.29%@
EETR] 120 4.32+0.24* 3.354+0.26" 4.2740.34*

SR L. "P<<0.05; SRS *P<<0.05; 51l E 25 umol L1 ALk : &P <<0.05; 5111355 50 umol L1 4 HL#: @P<<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs alpinetin 25 umol L.~! group; @P < 0.05 vs alpinetin 50 umol L."'group
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Fig. 5 Comparison of VDR, Nrf2 and HO-1 protein relative expression levels in NCM460 cells ( X #s,n =3 )

B8 5277 5 AH DG B WA G 2 815 5 1 NCM460
Y5 G TNF-a IL-17+ IL-8. IL-6+ IL-1B )
g3k, {2t NCM460 it 5 M RIEE R . RIS
SOD. NO. MDA /K5 NCMA460 #i fd ) S AL M
Wit &k BREER K, 5 EREIPRIEST,
ZE iy b Rz 4 MDA B2 NO 7K, #%5 SOD 7K -T-E
WA AR = 45 B b B A TS R T, 3k
K4l R AR JORETT . ARSLIEE R, 4
T NCM460 4 g As [F]55) & 1) 1L 22 5 5, NCM460 4H
it MDA & NO /K VB EF#MK, SOD /KB EF
=, PN I E AR R A O B E K R 2
7531 NCM460 4t i 173 )5 bt 8 b B isse 77, 142
H# NCM460 4t f1E 5

LRI FAT 5 A RN IR B ThREA G, ST
K, SElmam S 2R e H A7 1) 2O A K
PR S OV TR S, SRR B HL A KT BRI S
NCMA460 4 i (1) 451475 S i T2 2 DIRG9 AR 22 H
753 [ NCM460 4 ff 451477 J5 JEE FiL A7 1R A8 4k, BRI
Z 30 NCM460 4 T ) & A5 RURT 77 sk
RN B AT B 2 84 i B4 NCM460 11
RIERAE T MR TR, AR
7 A 2 S 8045 B 1 7 4B 98 0 TR 1 FRDRR B0 S 40
M, 34 b R AH i 98 e A4 1 B A
DRI, S 45 i b 7 4 i 2 4 A 5 e (57 AR A4 FT R 2
G S I A AR () E BER AR 2 — . ARSLIRRF TR
B, HXTREA b, ARAYZH NCMA60 4 il 2 4 i
A7 S5 35 A, 45T NCMA460 4 it A /) 771 B 1L 25 2%
J&» NCMA460 2 it B b A 5 Hi o7 52 5751 5 AH DG 14 I 25
Frim, R, RARdRARSGRERY, LWEREHE
ZH NCM460 A8 T2 B B FRAK, 2RIl Z R me
SRR ZE TR NCMA60 41 ffg £ b 1A s et

£7, P15 NCM460 4w ge =AU, 5] NCM460 4
JH A AE 5 15 AR T

VDR/Nrf2/HO-1 i i 5 I 4F K it 7 KB 5
B A3 1 A T R e B VR DR I B B 5 T G
BRI R L, Nrf2/HO-1 38 B 5 40 i 4L
LA AT S 9 E IR SR A T R e B IR O, T
% Nrf2/HO-1 JEig, #&m& Nrf2, HO-1 Z5AH & A
IKV-Be s S5 35 IR AR A N2a 4 B Ak 3540 1T
PP RARTFAESE, % Nrf2/HO-1 38 IR B 1 4 /N
Bl GC-2 4 fbanity, &% GC-2 4HHus L
JEAREERE S, BRHET R, A LSRR %
B, VDR Z5{5t9m 1 25 W 78 Wk AE Rl e i /%,
VDR 7K 570 AR 2 S B0t B R 25 W 48 K BRL 45
1 2 2R M JRE 45473 2 e P 2L, AR s g
AN VDR 7K RE0S 5 25 L i3k 45 i 21 2005 B 1k
WE, BEEMEE AR, Mt L, VDR/
Nrf2/HO-1 38 B 7E &5 B 2H 23 4l i 40 1) 2 R R e
AR A EEMAL, AT VDR/Nrf2/ HO-1 il
5 Je M G R FKSF AT R A28 B 3500 T 45 T 41 i 4%
I EEIRG . R LERR, S5xIRAH b,
R ZH NCM460 41l VDR Nrf2 }2 HO-1 mRNA %
HHKTFRERK SHEBEHAIE, LEREH=E
W e A AE R4 NCM460 4Hfiis VDR, Nrf2. HO-1
MRNA K& /K FRE S, fenlERERE 27
EAHEMEEOE S5 NCM460 4l VDR/Nf2/HO-1
W&, $5 VDR, Nrf2. HO-1 EAK, #Em
il NCM460 20 2 SEi1%, 2 NCMA460 2 i
) i B IEE RE

i BATR, LZE R R EMEI 2RSSR
gl NCM460 20 i 7 )5 28 5 R 7 AR 1% A 4 A
P, Pk NCM460 4i S b 1t B L Re ) e 28



. 1296 « FII/BEGH 20234F6 A

ARt bl

Drugs & Clinic Vol. 38 No. 6 June 2023

PRI AT AR, fE3E NCM460 Zu s sE, HHLH
T fE 57 VDRINrf2/HO-1 i@ %A <.,
FBEHRR TAEEHERATREENZF T

S3EHk

[1] Guo C, Guo D, Fang L, et al. Ganoderma lucidum
polysaccharide modulates gut microbiota and immune cell
function to inhibit inflammation and tumorigenesis in colon
[J]. Carbohydr Polym, 2021, 267: 118231.

[2] Guo X, Wu X, Ni J, et al. Aqueous extract of bulbus
Fritillaria cirrhosa induces cytokinesis failure by blocking
furrow ingression in human colon epithelial NCM460 cells
[J]. Mutat Res Genet Toxicol Environ Mutagen, 2020, 850-
851: 503147.

[3] MiaoY, Lv Q, Qiao S, et al. Alpinetin improves intestinal
barrier homeostasis via regulating AhR/ suv39h1/TSC2/
mTORC1/autophagy pathway [J]. Toxicol Appl Pharmacol,
2019, 384: 114772.

[4] Tsoi H, Chu E S H, Zhang X, et al. Peptostreptococcus
anaerobius induces intracellular cholesterol biosynthesis in
colon cells to induce proliferation and causes dysplasia in
mice [J]. Gastroenterology, 2017, 152(6): 1419-1433.

[5] Shang L, Liu Y, Li J, et al. Emodin protects sepsis
associated damage to the intestinal mucosal barrier through
the VDR/Nrf2/HO-1 pathway [J]. Front Pharmacol, 2021,
12: 724511.

[6] #E5ryh, whigw, £, & LRI M EERIE TN
SRR A A HT R A LR LRI FT [3]. o i PR 24 B
26k, 2019, 35(19): 2276-2279.

[71 E4RE, 245, B 2300 MU N s 40 i 45 0
TRy L [3. hERVEES G, 2017, 37(4): 476-
479.

[8] mufh, ZFNH. MBI e 2 W55 T 45 b B R
T R R VR T [3]. o B R 24 B 2 2k G5, 2022,
38(10): 1074-1077.

[9] BRsigk, BALEE, FIE. LZRFEXGEEEAE SO
MBI AR VR AL [3]. o B e e &, 2022,
38(18): 2220-2225.

[10] XA, 45, iHHE, 5. HEF Notchl {5 5 BEIR T (132
FAERT NG b e AR E BT B BRI VE T [3]. 38
2% 2 Bt 241, 2018, 41(6): 695-699.

[11] Wu W, Fu G, Xuan R, et al. Food additive sodium bisulfite
induces intracellular imbalance of biothiols levels in
NCM460 colonic cells to trigger intestinal inflammation in
mice [J]. Toxicol Lett, 2022, 359: 73-83.

[12] Zhang L, Gui S, Xu Y, et al. Colon tissue-accumulating
mesoporous carbon nanoparticles loaded with musca
domestica cecropin for ulcerative colitis therapy [J].
Theranostics, 2021, 11(7): 3417-3438.

[13] #&te, M@, FEE. LRI EO0HR K ROIIEE.
M AT A B THRERIFEME [J]. thEIm PR 25 B 2 2% 38,
2021, 37(20): 2813-2817.

[14] sEAR, =BG, XA, & BRI ERERR R
KRG AGEEE -1 RiEsm [J]. HEZF
2% &, 2015, 35(18): 5062-5064.

[15] Wifid, JCAEi, H#BACIG. 1L R SRR RN =/
BRIt M A 1 6 i) OR3P 1 F R AR R BILIT 92 [J]. 3
RZGY51RER, 2018, 33(6): 1303-1311.

[16] AT ut, BAHAL, ki, . LR IEZ RIS TR
4B A5 0GR E AL [0 R 24, 2020,
48(12): 1137-1141.

[17] T B4, BEY, MRSC, 5. flf s B ki K R I
Y INIE X IR 205 5 NS5 W b R 40 R 9 S 4R A B 2
GRS [J]. PEEBEEEE, 2022, 34(12): 1747-1752.

[18] R &, Bk, £, % M 2mExs LPS s
Caco-2 4l b Bz Zu M vl smrdsds (R E A [3]. 2
TolkRH, 2019, 40(2): 287-292.

[19] % [k, 1HiE. & MRFRIEE Nrf2/ARE JEE X N 45
R m AL SR R AR [0 PR,
2019, 32(11): 40-43.

[20] 2% %, BRiG [ E3E, & AEAE CBEALEEH]
ACY1215 X Tt JHF 3% v i 7% vy A IE 8 45 i b i 40 g
NCM460 #i07 fReF e H A HLaIBE A [3]. B i <A
e, 2021, 30(5): 516-519.

[21] B4e, Pl guL «we H, Bk BrA#G/R. B
i e B A U 9 5 T R 2R R A sz [3). R E R
PHEE A&k 44 8, 2021, 29(7): 501-506.

[22] i, BAKZ, IRKE, . ATE IR b E 400
QR LD [J]. F R ORI BEAAhR, 2022,
58(1): 13-18.

[23] BAEHE, BRIR, HtsY, % ASRH Ro @i #uE
Nrf2/HO-1 {5 5@ M) H202-N2a 4 i A A0 S B 1
WIREFE [3]. BRARH 250 78 5 Sk, 2022, 36(1): 26-31.

[24] RIHIF, EMA, T, & G2 ELBEE Keapl/
Nrf2/HO-1 J@# R4 /N GC-2 4l A% [3]. 74
J5 BERL K2R, 2022, 42(5): 673-680.

[25] #hep3E, T RESE, EoCkE, % EBIERT @ miR-
675-5p/VDR {55l B iAIE I 4 % Thl7/Treg 4
988 P17 % o 6 T B B i AL AR S [3]. o I o R S,
2019, 28(1): 94-97.

[FriEmit =Rl



