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Abstract: This study investigated the anti-inflammatory effect of Astragaloside on rat intestinal epithelial cells (IEC-6) model induced by
lipopolysaccharide (LPS). A model of IEC-6 cell inflammation induced by LPS was established, and the survival rate, the related inflammatory
factors, genes and protein expression levels of inflammatory IEC-6 cells were determined by MTT method, Enzyme-linked immunosorbent
assay (ELISA), real-time fluorescence quantitative PCR and Western-blot, respectively. The results showed that the survival rate of IEC-6 cells
increased gradually with the increase of Astragalin concentration. The survival rates of IEC-6 cells in different dose groups (50 pg/mL and 100
pg/mL) were 90.68% and 95.76% (p<0.05 and p<0.01), respectively. Enzyme-linked immunosorbent assay (ELISA) showed that compared
with the LPS group, 50 pg/mL and 100 pg/mL of Astragalin significantly inhibited the secretion level of inflammatory factor IL-6, with
inhibition rates of 21.98% (p<0.05) and 29.05% (p<0.01), respectively. The mRNA expression level of IL-6 was decreased by 34.90% (p<0.05)
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and 41.60% (p<0.01), respectively.The inhibitory rates of TNF-a secretion were 16.25% (p<0.05) and 23.37% (p<0.01), respectively, and the
mRNA expression levels were decreased by 34.11% (p<0.05) and 43.84% (p<0.01), respectively. In terms of protein pathway, 100 g/mL of
Astragalin showed significant inhibition of P-IKKa/f level 27.46% (p<0.05) and P-IxBa level 41.52% (p<0.05) in NF-xB pathway induced by

Modern Food Science and Technology

LPS. This study provides a reliable basis for the development of Astragalin as a potential drug to relieve inflammatory bowel disease.
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Fig.1 The chemical structure of astragalin
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Table 1 Formulations of experimental reagents

ks By
=G At R 10 mL #5783 15 mL &8
A 2A 100 pL 1 mg/mLLPS 2] 15 mL &S 4MEARAZE 10mL
R= RN FL 100 puL 1 mg/mL LPS+25 mg/mL #°Z 3% 100 pL 2] 15 mL &% #hH3E /A E 10 mL
ErEFTHEL 100 pL 1 mg/mLLPS+50 mg/mL & 33 100 uL 5] 15 mL & S E AL ZE 10mL
ErEFHH A 100 pL 1 mg/mL LPS+100 mg/mL & 3% % 100 uL 3] 15 mL & SEAMALIZHRAZ 10mL
12 SRy 125 ERiRAAAM AL (ELISA) 7 tail
K JER-F TNF-a. 1L-6 495%
1.2.1 Ez Y49 97 IR IRLL, LPS 4R LPS+4E =3k
W& 1. H (25 pgmL) #H. LPSHEZZFE (50 pg/mL) 4.

122 sk

A K BRI E N 80%~90%I , 72 JF 41
BEFR, FERRIC TGN 37 CHI PBS Pedi i i
U JE N | mL EREH AR iRl 37 CHEIRIE A,
THAL 2~3 min. 8% T WEAH AR UG8 R 270,
NEEFREE, HT4Abilth. SR)5 FRE 4 iz mk
T, HREERN 1SmL BO0EF, Ve TEO0HF
B0, 1500 t/min, 3 min. WE BIEE NI B
5, HAWEBRTITIRAZ PR, @1k
TR R R SRS L, 5% CO,, 37 C
TE IR B TR PR TR
123 MTT %5

IENAE I (MITT) (RSN SR R 40 B fR 2 ik i
BEHIMRI UG, AEUSME MTT i8N ss 54, 3
YA BT, ANREIR IR MTT, KB4: s T —
FIIEAR(DMSO0), 490 nm AbE i KM . BX 1x10°
PRI T 96 FLESFRI A, AL 0.5x10* N4,
WA IR REAH, BB FIZR 2540 . B 96 FLEEFRIE T
37 C, 5% CO, [R5 F#MR IR, 24 h G, 25 AR
IMANEEFR, BRI A2 TEREN 1 mg/L
LPS IR, A2 MANEA LPS (1 mgL) 5% =
HEHF(25+ 50+ 100 ug/mL)3 MK FE BRI, F45L 100
uL. 12hJ&, BEFLI0 20 pL(5 ug/L)MTT, K:3% 4 h It
FEEFREL B JE NN 150 WL 1) DMSO FEEFRXAE 490
nm KA SEE(A). TATEEESR 6 K.
124 mppi&id

W SEEG o NS AR . LPS ZHA1 LPS+HE =3t
H (25 pgmL) 4. LPSHEZTLFE (50 pg/mL) 4.
LPSHE =T (100 pg/mL) 4, FHK 6 MEE;
B 1x109 fogupsimf s 12 LRk, &40 2x105 4
Y, BT 37 C, 5% CO, I FRFER 7% 24 h J5, N
ANACHZG8), AREERESFE 120, XF40M0 RNA #-4742E.

LPSHE =FEEF (100 pg/mL) 4, S 6 MEE;
B 1x10° [IZ0 AR B & 12 FUR, 4L 2x10° NH
ffl, BT 37 C, 5% CO, KisE7- 8577 24 h J5, A
ACERZGY), MRERRETE 120, UREEANMIRG IR iAW, 1%
8 ELISA Friatal &5t B - A TNF-a IL-6 [ 5 5,
PATSEIGE R 6 Ko
1.2.6 RT-gPCR I
1.2.6.1 IEC-6 Zfiffls RNA [FHEHL

ACPRUF R4, 37 B3E, PBS ¥k JIA 1 mL
TransZolTM UP, fFH355)0078 AR, =ik
H 1 min; A 1 mL AR 4HME] oK, B HFEA 1.5 mL
EP &+, FNEENEAIZTCAIIR o] IRk, iR
5 min; 1 0.2 mL &5, B FEUENRS), 2RI E 3 min;
10000 g, 4 ‘CE5L» 15 mino. 4 1.5 mL EP & MES. ML
HARRREH, R AL T RS BRI K
AL HHEA A, FERA AN, B RNA
£ _EETEIKM(Z 500 pL)A,  Eist el 20 E— T8
tKAHE, (EARTHIEHE)E; &5 H RNA L6
KA JEHERL 28 1.5 mL EP &b, [F)I I N5k
R AlE, ENEUENRS), RS S =R E
7 10 min; 10000 g, 4 CE.Cr 10 min, 7 EiE, &
JiE H B BCRVTTERIA RNA; JIN 1 mL 75% 4%
(DEPC /KHeHD, ENEMEIES); 7500 g, 4 CEL
Smin; 3 FE, RN T2 O ERRITE R AR
RDUHE, 2920 mins BN 50 uL~100 uL 60 CHFHE
RNA @0, 60 CH¥H 10 min; H 2 pL RNA Fikt
30 i, Al RNA WAL,
1.2.6.2 IEC-6 4l RNA s

FHE[FZH DNA IBR 22 8, BUPCR 45 (RNAse free)
TIANBARAG, 42 CHFE 2 min. SLRIUK -AED, B
BFES O o SRR, 78 PA RS A I BA 385,
1 S B RAERFRA 100 uLe 37 °C 15 min—85 ‘C 55—
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4 °C, 1330 cDNA T-20 CHEFEH.

%2 FRT-PCREETEEFRIADHTHISIHIFF

Table 2 Primer sequences used for gene expression analysis by real-time PCR

* Forward Reverse
[-actin 5’-CTTCAAATCTCACAGCAGCAT-3’ 5’-CAGGTCGTCATCATCCCAC-3’
TNF-a 5’-CTTCTCATTCCTGCTCGTGG-3’ 5’-TCCTCCGCTTGGTGGTTT-3’
IL-6 5’-GAGATCATTGAGCAGCCCAAG-3’ 5’-GGTGCGTCTTAGTGGTATCTG-3’

1.2.6.3 IEC-6 ZHiffi5Eh 2 & PCR
(D 5P FIEE2.
(2) PCR fE¥IF L3R 3.
<3 PCRIEIF

Table 3 PCR cycle
e A BER BESC O BFE)/s
Stagel TR Reps:1 95 30
Stage2  ABAIRR L Reps:40 . 10
60 30
95 15
Stage3 AW Reps:1 60 60
95 15

7E: PCRIGIRGHFH4E, B AKARF M2kt I,
1.2.7 Westernblot 7 i%&

BMHE (PARR% RIPA 2. PMSF=100:1
Bl AR D PR, SR L
1753, FREE A B OHLEL 12000 t/min 7E 4 C
NEL 10 mine YW EIHMOEERE BRI EP B,
{8 BCA 2 15 I e a7 e 2 2 A PR B @i 10%
T U n BRI - 5 D 0 T T S PR FL K 43 S AR AR I
¥ % PVDF JBi. RN 5%0H) BSA #3311 h
&, SHIRGUAL G, B 4 CRAW & . FH TBST
Vel =WJa (R 10 min), HIE 5% —HiAE 4 C
UKFEIEE 1 ho H PBST FHAMEE 3 )5 (B:X 10 min),
H Pri-light HRP & AOERM7 K 2 A i -HiiA =
YR, RGNk, H A Image J #4750
IKFES T, BRI #3281 H MEE S0 N A S8 H 2 E1)
IREEAEZ b, FFAT A A B
1.2.8 %tz om

B BAE S FATINGE 3 IR, BdE R T
fEEARMEZ (meantSEMD) [1JEXFIR, KH GraphPad
Prism 5.01 AT /T, 4R LCBCR A A R =TT
Z43Hr (One-way ANOVA), p<0.05 FRnz 744011

2 GRS
21 % Z A IEC6 I M4 E 5 1 B

20

BT IEC-6 UM IAFE R 5 R A 2 A&
AEAEFI ARG, AT RIS = 981 (25, 50,
100 pg/mL) 403 TEC-6 Z4Hf, 48 h &, KM MTT %
R PRAFE 2. Qi 2 R, S5XHER (0 pg/mL) #H
b, S ETCHRERE R IEC-6 U ETR, S
K525 E SR, AR50 8 F A
100.00%-+ LPS XJHEZL 77.04%. & = HF IR A
84.39%. KR AIEHHFIEL 90.68% (p<0.05) FE~
JEH EFE 95.76% (p<0.01), AHLL LPS XfHE4H,
RRTH & HEAAER S e T 1.10 5. 1.18 £
F11.24 f%. LIRGERK, £ 50, 100 pg/mL F&E T,
SE U] DL R LPS 5 K 1 IEC-6 4H i 48 S A
MR . £ CEE LS s A —
E L RAE o
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*%

100 F —= &
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Cell Viability / %

2 RIELRRBEMEAMILER
Fig.2 Inflammatory cell activity detection results
7Z: 5(LPS+DMSO AR, *p<0.05; **p<0.01., (Control):
Normal; (LPS+DMSO): 1 mg/L LPS+DMSO; (LPS+AG 50): 1
mg/L LPS+25 pg/mL Astragalin; (LPS+AG 50): 1 mg/L LPS+50
pg/mL Astragalin; (LPS+AG 100): 1 mg/L LPS+100 pg/mL
Astragalin.
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AR IL-6 73WKF 73l T 4.86%. 21.98%
(p<0.05) F129.05% (p<0.01); TNF-a 437K F-43 5
BT 9.44%- 16.25% (p<0.05) F123.37% (p<0.01).
£ 50, 100 pg/mL & T, =78 ] 405 LPS
755 IL-6 Al TNF-a 2RER 70k, SO A5 R ULH,
ML SRER TGRS, I H BA WIHHT

RNREMNAEH -
q 2001
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5 150F .
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[ 3 1EC-6 4ARAZCAER T ELISA #OMNEER
Fig.3 The results of ELISA detection of inflammatory
factors in IEC-6 cells

JE: 5(LPS+DMSO )4EAR ., *p<0.05; **p<0.01. (Control):
Normal; (LPS+DMSO): 1 mg/L LPS+DMSO; (LPS+AG 50): 1
mg/L LPS+25 pg/mL Astragalin; (LPS+AG 50): 1 mg/L LPS+50
pg/mL Astragalin; (LPS+AG 100): 1 mg/L LPS+100 pg/mL
Astragalin.

23  #x#Hat IEC-6 400 % i B F mRNA

o B A 45 R

N PIRFCE DT PR, B, R
Real-time PCR ¥ 77 1% 43 A I 28 4 fR 42 98 5 R+
IL-6 F1 TNF-a ] mRNA KiK. 2550 E 4 fow,
551 A B, LPS B0 TEC-6 400 ) IL-6 A1 TNF-o
1) mRNA FRIEAKTF W5, 7alFE T 18.39 f5F1
1349 1% (p<0.01); Hrr, FHECT LPS H, HowH
ZFEHN IL-6 ) mRNA F£iEKF2 BT
11.32%- 34.90% (p<0.05) 1 41.60% (p<0.01); TNF-o

1) mRNA FikKF70 A BEC T 21.04% . 34.11%

(p<0.05) #143.84% (p<0.01). 7£ 50, 100 pug/mL 7]
N, LREHE e EENEH LPS #5S IL-6 Al TNF-o
) mRNA ik, SLUeas R, R0t a] IR
AL LPS %5 IEC-6 ZHHkkgHM Tt 2RE A 1
IL-6. TNF-a [f] mRNA A, A mRNA FikKFK
BE =0T B RN HUIOE R NAEH o

a 25
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<
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Fig.4 The results of detection of the effect of inflammatory
factor mRNA on IEC-6 cell line
7£: 5(LPS+DMSO )2aAa L, #p<0.05; *%p<0.01. (Control):
Normal; (LPS+DMSO): 1 mg/L LPS+DMSO; (LPS+AG 50): 1
mg/L LPS+25 pg/mL Astragalin; (LPS+AG 50): 1 mg/L LPS+50
pg/mL Astragalin; (LPS+AG 100): 1 mg/L LPS+100 pg/mL
Astragalin.
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H IKKa M1 IKKS S AR, Hrr, SRRt &)
AN P-IKKa/B FIEIKF7 RIS T 8.09%- 11.79%
F127.46% (p<0.05); ERFAH &HIRHN) P-IkBa £
KA RIFER T 8.62%- 12.42%11 41.52%(p<0.05);
B RTAF S AN RAN P-p65 RiLKTV20 BIFEMK T
7.77%- 11.82%F1 37.78% (p<0.01). SEZI6GZE UL,
RG] DUE I P NF-B 8 B350 LPS 755
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Fig.5 Effect of astragalin on NF-kB pathway protein in IEC-6
cells

7%: 5(LPS+DMSO MHA8 L, *p<0.05; **p<0.01. (Control):

22

Normal; (LPS+DMSO): 1 mg/L LPS+DMSO; (LPS+AG 50): 1
mg/L LPS+ 25 pg/mL Astragalin; (LPS+AG 50): 1 mg/L LPS+50
pg/mL Astragalin; (LPS+AG 100): 1 mg/L LPS+100 pg/mL

Astragalin.
3 &g

ARSI I B AR A A SIS TR TR a0
HHPLRIEH . AR MR, W (MTT)
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