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Effects of Xanthones from Gentianopsis paludos on epithelial-mesenchymal
transition of NCM460 cells via TGF-3/Smad and autophagy-related pathways

LIU Na, LIU Yue-min, BO Shuang-qin, @ CHEN Hui, = ZHANG Shang-zhi,  JING Ming "
( Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China)

ABSTRACT: AIM To investigate the effects of TGF-B/Smad and autophagy-related pathway mediated by
xanthones from Gentianopsis paludos on epithelial-mesenchymal transition ( EMT) of NCM460 cells. METHODS

The EMT models were established by 14 days consecutive use of 2.5 pg/mL lipopolysaccharide (LPS) in the
NCM460 cells, and the most optimal dosage of G. paludos xanthones was determined by CCK-8 method. NCM460
cells assigned into the blank group, the model group, the pirfenidone group (200 pg/ml) and G. paludos
xanthones groups (50 wg/mL in low-dose group, 100 pg/mL in medium-dose group, and 200 pg/mL in high-dose
group) had their protein expressions of ZO-1, a-SMA, Beclin-1, P62, Bcl-2, and LC3B detected by Western
blot; their mRNA expressions of Z0-1, a-SMA, TGF-81, Smad2, Smad3, and Snaill detected by RT-qPCR;
their a-SMA expressions observed by immunofluorescence ; their apoptosis observed by TUNEL staining; and their
number of autophagy vesicles and autophagy bodies observed by MDC staining and transmission electron microscopy
respectively. RESULTS 6. paludos xanthones at concentrations lower than 200 pg/ml made no obvious impact
on the cell viability (P>0.05) , therefore 50, 100 and 200 pg/ml were selected as the low, medium and high

i EH. 2022-10-27
E4TH. ERARBFESEHIE (81860788, 82160854) ; 2 AT AABIH AN H (2019-RC-1017)
EEET: Wl B (1994—), %, A, BRIrmah 256l T2, Tel: 18794855896, E-mail: 1204178785@ qq.com
«BEMEE. & W (1963—), B, #FZ, MEAESI, NFP@EAEFEMT L SRHIER, Tel: 13919026589, E-mail:
1339512509@ qq.com
2509



2023 4F 8 A
$FasE FE8

Bk %

Chinese Traditional Patent Medicine

August 2023
Vol. 45 No. 8

dosages. Compared with the blank group, the model group displayed decreased expressions of ZO-1, Beclin-1, Bel-

2, LC3-TM/LC3-1 proteins and ZO-1 mRNA (P<0.01);
Smad3 and Snaill mRNA and a-SMA and P62 proteins (P<0.01);

increased expressions of a-SMA, TGF-B1, Smad2,

increased cell apoptosis (P<0.01), and

decreased number of autophagic vesicles and autophagosomes ( P<0.01). Compared with the model group, G.

paludos xanthones groups shared improvement in terms of all aforementioned indices levels (P<0.05, P<0.01).
CONCLUSION 6. paludos Xanthones can inhibit the EMT progression in NCM460 cells, and its mechanism may
lie in its inhibition of TGF-B/Smad signaling pathway and enhancement of autophagy.
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LC3-1—#1 (1:1000), 4 CMHEISH, EEG
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Tab.1 Primer sequences
FE L2l
Z20-1 1E[] 5'-AGGCGTAGTAGGTCGGGTTT-3'
S 5'-CCAGAGATCACACTTCAGGAAC-3’
a-SMA 1E[1] 5'-TACTGTTCCGCTCCCAGAAG-3
JZ I 5'-TCATCGCCATAGCAAACCCG-3'
Smad2 1E[] 5'-GTCCATCTTGCCATTCACGC-3'
JZ 1] 5'-CCATCAAGAGACCTTGGTATGGTA-3’
Smad3 1E[8] 5'-CTTCTGCTGCCACTTGGAGT-3'
JZI] 5'-CTGCCCCGTCTTCTTGAGTT-3
Snaill 1E [ 5'-CGAGTGGTTCTTCTGCGCTA-3'

JZ 1] 5'-GGGCTGCTGGAAGGTAAACT-3'

TGF-B1 1E[] 5'-ACGGATCTCTCTCCGACCTG-3’
1) 5'-GGGGGTGTCTCAGTATCCCA -3’
GAPDH 1E[A 5'-GTCAACGGATTTGGTCGTATTG-3’

J2 1] 5'-CATGGGTGGAATCATATTGGAA-3’

2.10 #JF# B F B (MDC) e EKwmin g
i WO EUE K NCM460 40 fits, 8% %5 i
4x10*/mL, HFT 96 Ltk h, FHFEMPERE
ANREINBES  FRER “2.37 TR rEE4rd . MR
Y82, T 48 h, 1xWash buffer JEI% 2 ¥k, &
BET R A MDC TAEW, %230 min, F 1x
Wash buffer YE3& 3 WK, 2¢ 60 MU T WL IF4A 18
O & WE 6 F i K 355 nm, BH BT 6 H U K
512 nm) ,

2.11 F4 w4 R e B L s Bk BB K
] NCM460 4, W% B R 1x10°/mL, /0T
6 fLAL, MR “2.37 iR iksrdl . A2,

T 48 h J5WCAEANIL, I AGE & 2. 5% % - [
W 2 h LL b, 1% 8RB S W EE 1~2 h,
PBS {5k 30 min JG/BK , ) 7E 60 CHEAE T T
P72 h, BRI ARSI R G, fi]
75 S H B SR AN ) e A

2.12 %t F o4 it SPSS Statistics 21. 0 FK
PEATALRE, BAELL (xxs) Fon, L] HEHBER TR
HZE 2517, P<0.05 #REFAFIHEE L,

3 #R

3.1 NCM460 2afe EMT AR 4 S5 84 [
MWW 25 -, R 2.5 we/mL LPS $:4: 5 S
NCM460 ZHfifl 14 d, ] I Sr EMT BiA ) 5 6
BE (K1) WEZELEM, EH NCM460 40l 5 AR
WA, AT, LPS i AN & A= b J o] i 5%
fbia, HFHEmw, BYPAEK, Wil EroeH
AR A0 2 1 (8] S ) «-SMA Kk (I 2)
R, SZEHE, LPS S NCM460 415
T a-SMA SEEk 9Ot FRIRIER (P<0.01),

E 1 NCM460 4 EMT B /R AR EE
Fig.1 Morphological changes of NCM460 cells
before and after EMT

. 525 HAgiie, *r<0.01,
Bl 2 NCM460 40 EMT BI/E a-SMA WHRIEENL (x+s, n=3)
Fig.2 Changes of a-SMA fluorescence expression in NCM460 cells before and after EMT (x+s, n=3)

3.2 mmAkws WE3 PR, 851, 2 KR4
SRR, 45 3 KIFMHE AR BUE RN, 4 5 KO
AR TG, % 6, 7 RANIMA T
G,

3.3 RAAEEolBAR @A E RO Y WA
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Fig.3 Cell growth curve
&, . SRR IR 5T V. SRHELL (0 we/mL) HAR, * P<0.01.
3.4 B4 RE X ol BT NCM460 28 it b & 18 i 4 B4 REFERLERSSOUENXHMBEEZNRE
A8 % v (¥+s, n=6)
3.4.1 NCM460 40 10 o-SMA 79¢Fk WA Fig. 4 Effects of different doses of Xanthones from G.

50, SEERA S, 1A R e R A )
FIEAEJE L AN a-SMA 5658 IS  (P<0. 05,

I, S A, P<0.01;

paludos on cell viability (x+s, n=6)

P<0.01), HAp@EHERc w18, B,

SRR LA, * P<0.05, ™ P<0.01,

B 5 B4RESALEX NCM460 HAERE o-SMA RHRIAKHM (X5, n=6)
Fig. 5 Effects of Xanthones from G. paludos on the fluorescence expression of a-SMA on NCM460 cell surface (x+s, n=6)

3.4.2 NCM460 ZHfil EMT frisny s wE 6
s, 5aHA K, SR R A0 bR A&
70-1 FEHFIAEAE (P<0.01), [A) 5 40 M by s

a-SMA KRBT (P<0.01); S L,
P i R Al R A5 R e 2 R SR JE R A ZO0-1 A
FiETHE (P<0.01), o-SMA HHEIBEMK (P<
0.01), HimEmRlEgC_ Tk, i, RN
A i 7 Sl R BE R LPS AN S NCM460 41 Jifd
) EMT, Wi 7 o, 525 FA i, BRATZ 4
Ml Z0-1 mRNA FiKFEM (P<0.01), a-SMA
mRNA FikTHE (P<0.01); SR A, B4
i A5 e AR 5 70 2 R E JE B4 Z0-1 mRNA 3%
KTHE (P<0.01), a-SMA mRNA ik [#K (P<
0.01), HEF =K, 5 Western blot %

—%,

3.4.3 NCM460 40 TGF-B/Smad {5 5 38 % #H 56
A+ mRNA £ik WK 8 v, 5 HAE,
FERH 40 ML TGF-Bl. Smad2. Smad3. Snaill
mRNA F65THE (P<0.01); SRR i, 184
i 75 e L A % 7] 2 2 R i IR 2 TR 4 4 i TGF-B1
Smad?2 . Smad3 . Snaill mRNA 5% (P<0.05,
P<0.01), HimEmfERCR R FI8, s, £
VAR Bl R LA 2 A e T

mRNA FIR AN HI4n (5 1% %, A FE EMT
AN
3.5 R4 BE ¥ ol NCM460 28 fe B = 4 %

o W9 Fior, 554, SR 4T
HIE (P<0.01); SHER R, WA W E S
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T 52 A4IHE, #P<0.01; SHEBILIHAE, ™ P<0.01,
6 SEAEREROLERNX NCM460 HE ZO-1, o-SMA EBRIEZHWZIE (xxs, n=3)
Fig. 6 Effects of Xanthones from G. paludos on the protein expressions of ZO-1 and o-SMA in NCM460 cells (x+s, n=3)

. 52 A4IHE, ¥ P<0.01; 5B HAL, ™ P<0.01,
E7 BAEREZEOLERX NCM460 i Z0-1, o-SMA mRNA RIEFZM (xxs, n=6)
Fig.7 Effects of Xanthones from G. paludos on the mRNA expressions of ZO-1 and a-SMA in NCM460 cells (x+s, n=6)

I G2 AHIE, ¥ P<0.01; SHBILH LEE, © P<0.05, ™ P<0.01,
E8 BAEREZOLENX NCM460 A TGF-B/Smad 15 S1E % HXEF mRNA FiEMN (X+s, n=6)
Fig. 8 Effects of Xanthones from G. paludos on mRNA expressions of targets related to TGF-3/Smad signaling pathway
in NCM460 cells (xxs, n=6)

CaI 5 70 2 A TR SR B H A0 M TR R (P< RBR, S A4, BRI AN A R Ao
0.01), B (P<0.05); SR g, A A R ol
3.6 IBABE X ohEAsT NCM4A60 28 i & % 69 % v 25 TR 2 RN HE JE A 2 20 M ) [ R £ (P<
3.6.1 MDC Yk Mg [ WEdiidt MDC #EA  0.05, P<0.01), UL 10, #7884 w35 A al
MG TS AR LS S, DM TSR RERE RIRANM A K
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o 5EAHWE,¥P<0.01; SEBALE, ™ P<0.01,
9 BAEREDALEX NCM460 4AAT MM (x+s, n=6)
Fig. 9 Effects of Xanthones from G. paludos on the apoptosis of NCM460 cells (x+s, n=6)

T 2RI, % P<0.01; S LES, * P<0.05, ™ P<0.01,
10 SEAERE BOLFRT NCM460 41k B 1 FE A M (xxs, n=6)
Fig. 10 Effects of Xanthones from G. paludos on the number of autophagic vesicles in NCM460 cells (x+s, n=6)

3.6.2 EGTHEIMES AW IABEIR B B B AR H W B RS /b s 208 A e A R nal R g e
NCM460 40 i st , il 11 fris, = H4 JEW + Wl 2 5 % B R B e B A Al B o (P <
A1 Py AT A OB B [ WA B A, T LPS B SR 0.01),

. SR LEL, ™ P<0.01,
B 11 BEREZOLEXT NCM460 41k B AB A LA (£, n=6)
Fig. 11 Effects of Xanthones from G. paludos on autophagosome number of NCM460 cells (x+s, n=6)
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3.6.3 HAMAMXERE WE 12w, SF5A4
Feds, RERIZH A0 Bel-2, LC3-11/LC3-1 | Beclin-
1 EHFELEM (P<0.01), P62 HEHEIATE
(P<0.01); SEIRIA beAs, Y8 AE A5 AL al R 45 7

2RI Nk 3E 2 B 2H 40 i Bel-2, LC3-1/LC3-1 |
Beclin-1 1R AT (P<0.05), P62 & 1%KL
MR (P<0.05), 2 UIWAE Jm 37 8 ool R mT T
NCM460 4/ EMT #81) F K-

TE: 52 H4E, ™ P<0.01; SRR HEL, * P<0.05, ™ P<0.01,
B 12 BAERESOLEIT NCM460 2R B RAHXE A RIZHHM (x2s, n=3)
Fig. 12 Effects of Xanthones from G. paludos on autophagy-related protein expression in NCM460 cells (x+s, n=3)

4 iTig
1 2T 2 Ak 2 B B v IR A 2 S R R Y &

FURME R A AN BE T (ECM) WY BEDTAR, BEE
R defb it e, W SEmRERELL | B R s A
FAYMR, IR AT R EMT &
R AR I A PR R A0 M O R b R RRAE
FEFRAZI) 7T R R A AR, AR s SR AR A T i 2
MFRE SRR . iR, B Ay,
EMT n[ i i35 S ECM 77 A= 2 it s £F 4 AL B
Zeng %muﬁﬁﬁf%, Resolvin D1 8248080 L %
i EMT, Jfadad B3R - B - 21 4 20 it B e ok ik
AT AL, FRRSE WS R B, X RO
AlH ] TEC-6 20 A EMT #E A2 DT 0k 52 W 21 4 1k
AT LA EMT 25 A% 76 300 ) o 27 24 Ak Ty T 44 G Ak
YEA . ABFEi T LPS 55 NCM460 41 itd EMT,
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PR LRz 20 bR & 8 20-1 8 1 2 28 F 8] 58 B kR 1E
I o-SMA HEhN, AR e T S il R e A% B K
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