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B & IELEM D R EITFERE 5637 (HinI%7E & I1ZE B R

MoOvE L2 4R E 2 R BHBG Y, kakey !, BRed
1. R R R S TRESEE, WiFE AN 425199
2. M= R ARAE, T 7 K 541000

W E:. BW /AKX Bletilla striata TEBATUMIE A RS FIVETE > THLEL. 735 BB YR I BTV E S
&R SRSy . SR CCK-8 VR ML A 205t B e 5637 4up it ik, Ht— Bt S &9, BOLIERERR
BEM S5 RAL A X 5 Ot S 4 L U8 115 5 o Transwell 4228 S50 A6 58 d5e oA A 1050 JB5 P S 4 {2 22 F¥1 521, Western blotting fa
TN b R 453552 1 Cepithelial cadherin, E-cadherin). #1&45%i 8 1 (neural-cadherin, N-cadherin). /¥ 1 (Vimentin).
Mrki Bt 2 4 (desmoplakin, DSP). A )i B K5 E & A 1 (zona occludens 1, ZO-1)+ 4HAE AN 2 &S (extracellular regulated
protein kinases, ERK). BN AMNE (1738 (phospho-extracellular signal-regulated kinase, p-ERK) & [HFRKIEKF,

R NAKRTERRZERSEETEN 12 MERED, 2008 2,7- 52 H-4- 4 -9,10- & FE (1D, 4007148 (), ]
SF (3). 2,7- - 1-CHRIEIE)-4-F 4 3E-9,10- —EFE (4). 4,7- "I 2-FHIE-9,10- —&EFF (5). 2,7- "5 IH-4-FH
£IE (6). 2-FH-47- “HWHEEIE (7). 8-d-(FPBEEE) T 3)-7-FF & 3-9,10- — 5 FE-2,5- H LS (8). H &LEIE A (9),
7-FR3E-2-FHEFE-9,10- “ A FE-1,4- i (10D, 7-FFE-2- A HE-9,10- A FE-1,4- = (11). 7-F83E-2-FFEFE-FE-1,4-—FF (12).
B 11E 40 pg/mL FEEIRE T, XFENUm4A 5637 #i%1%h (53.25+£1.35) %, £ 10, 40. 80 pg/mL FisikE T, &
AR B R, PR (21.31£5.61) %, (54.72420.98) %F1 (83.12+0.98) %. it L&Y 8. 10~12 HE XM
AP SRR A 1 AT ERK S50 B 0EeE SR B B s 5637 AR R3GTE, 5 SARAET, HdEd EMT
HRRIHIN B 5637 4iffaff{ZaE.

KR B 2,7-ZFE-4-FEEE-9,10-Z&JE; 7- R E-2-FHEHE-9,10- ZFFE-1,4- 28, 7-5 - 2-FEE-GE-1,4-2

Ml s HbRVETE: BeboE: BRI

PESES: R284.1 XHERFRERD: A XE/HRS: 0253 -2670(2025)05 - 1525 - 09

DOI: 10.7501/j.issn.0253-2670.2025.05.005

Study on phenanthrene in Bletilla striata on proliferation and invasion of
bladder cancer 5637 cells

CHEN Xiaoming' 2, ZOU Xun?, XIE Yi', YANG Shaochang', ZHANG Linhan', SHAO Jinhua!
1. College of Chemical and Biological Engineering, Hunan University of Science and Engineering, Yongzhou 425199, China
2. Guilin Sanjin Pharmaceutical Co., Ltd. Guilin 541000, China

Abstract: Objective To reveal the anti-tumor active components and molecular mechanisms of Bletilla striata. Methods The
toxicity of the compound to bladder cancer cell line 5637 was detected by CCK-8 method. The apoptosis of bladder cancer cells induced
by coelonin solution was observed. Transwell invasion assay was used to examine the effect of coelonin on the invasion of bladder
cancer cells, and western blot assay was used to detect the expression levels of E-cadherin, N-cadherin, vimentin, desmoplakin, Zona
occludens 1, extracellular regulated protein kinases (ERK), phospho-extracellular signal-regulated kinase (P-ERK) protein in cells.
Results A total of 12 compounds were isolated from B. striata rhizome, respectively coelonin (1), orchinol (2), lusianthridin (3),
shancidin (4), 4,7-dihydroxy-2-methoxy-9,10-dihydrophenanthrene (5), flavanthrinin (6), 2-hydroxy-4,7-dimehoxy-phenanthrene (7),
8-(4-(formyloxy)benzyl)-7-methoxy-9,10-dihydrophenanthrene-2,5-diyl diformate (8), blestriarene A (9), ephemeranthoquinone (10),
ochrone A (11), densiflorol B (12). Compound 1 at 40 pg/mL showed a (53.25 + 1.35)% inhibition rate on bladder cancer cell line

Yk HER: 2024-08-15

EE&WE: MEEAETRAEEIE (23B0751); MIMA XBIKAEETH (2024177198)
EHEN: B, mIZdE, EENFERRZYIFC. E-mail: chengxiaomin good@163.com

HBIEEE: A&, B, FENETHAIARAR=YHI. E-mail: 1242103496@qq.com
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5637. At different concentrations (low, medium and high), the number of invasive cells decreased significantly, which were (21.31 £
5.61)%, (54.72 £ 0.98)% and (83.12 £ 0.98)%, respectively. Conclusion Compounds 8, 10—12 are identified from B. striata genus

for the first time. Coelonin can inhibit the activation of ERK signaling pathway to prevent the proliferation of bladder cancer 5637

cells, and inhibit the invasion of cells through EMT process. The antitumor activity of coelonin, as the main active ingredient of B.

striata, is worthy of further study.

Key words: Bletilla striata (Thunb.) Reichb. F.; Coelonin; ephemeranthoquinone; densiflorol B; anti-tumor; bladder cancer

JB% I e 2 A R B A HE 44 SRR R, s
RIRIEREG TR, A A TR TG A
BIABET R AN, R ZHUEE NARNLZR R
g, SR, A 25%MI B IH S NIUERIENE, X
HEgEr A RE, HAT, BHUE R E FER AL
RTT AR 5 B R Z B AR ALTT 237 A O
MK L2 A AN R SOBE [FIRE AN BE 2, (RIS
5 ML 25 1S, Rk, GBI IT s 2
DA RSl WA ERYI

MG RAZH AL 2R TIRERS i, R
B 6 U 52 B8R B 2 1) k. B ) Bletilla
striata (Thunb.) Reichb. FAE N —FE4idzy, iz
M iRyT b B gam, a8 Hi. . figit
BB, SHAPARAMEH, Wl HTRE
M. B b sy, kR, 3E. =
ZAE. FEMR . WA 2 RO, o T 3 U
FH A 9 B 5 2 RS N FL I MCF-7 48 |
N5 Wde HT-29 4D A/ NI fitiE AS49 41
JL ) P4 B B P 0L, B [A]JF AR AL Cepithelial-
mesenchymal transition, EMT). 4l 4M A5 8 H %
M (extracellular regulated protein kinases, ERK) 2§
AR R DL R 2R 5 RS R 7T
B HARPRIZ, H [ R iE PR Ry e A e b
WAEbR IR IT I R E - OB b, B g
PR3 xF T J8% e e (004 B B AR 23 -1 BL 1 i A
Bi. ARSLINA LTI D ) EEH] 12 HEEE
&M, 3 % RN 2,7-— Fa R -4- A 3E-9,10- &
3E (coelonin, 1)+ ZL[ 12 Corchinol, 2). K2
% (lusianthridin, 3). 2,7- ¥ 3 1-Cf FR 3L 3E)-4-
HI45:-9,10- —43F (shancidin, 4). 4,7-—#4&-2-
FH4E3E-9,10- —&4E (4,7-dihydroxy-2-methoxy-9,10-
dihydrophenanthrene, 5). 2,7- 23k -4- F & & 3E
(flavanthrinin, 6). 2-¥2%£-47- “H & FE (2-
hydroxy-4,7-dimehoxy-phenanthrene, 7). 8-(4-( F [t
AR IE)-7- R L -9,10- — A FE-2,5- R TR
fig [8-(4-(formyloxy)benzyl)-7-methoxy-9,10-dihydro-

phenanthrene-2,5-diyldiformate , 8] M & HEcIE A
(blestriarene A, 9). 7-F2HE-2-H 4 3£-9,10- & JF-1,4-
M (ephemeranthoquinone, 10). 7-F%3-2-F & H-
9,10- — = 3JE-1,4-—F (ochrone A, 11). 7-¥F-2-H 4
F-JE-1,4-—Fi (densiflorol B, 12), M, (L&MW
8. 10~12 NEH XM ZHEYFIH 3 BEAEE . ED
1 7£ 40 pg/mL T, XEEMmAM 5637 #0fZA
(53.25+1.35) %, £ 10. 40. 80 ug/mL F, 127%&
U R W E D, il (21.31£5.61) %.
(54.724+0.98) %A1 (83.12+0.98) %. tb&W1 7]
I ERK A5 5 188 6 IR0 R BEL LB I 5637 4t A
X, A SARRFET, BT EMT SR
NSt 5637 AERIR2E. AW FRYILRTE T H
JE B BB S R 22 VR AL, Al R AL A
H S 3O AT B e 6 T T SR AR AR A

1 XEE5HH

1.1 4§

Bruker AVANCE TI1 400 Z %l 3L 4Rt il A% (2
Bruker A7) ); PROFIBLOT 48 4= H &) 2K (4 ElliZ
M CGEETEA RS ATD; IC1000 BYZHARTHEL
1% (ZE[H Countstar A7]); PuriSmart-200 %Y E%507K
A & A CRERHT A RIEA R AR,
OLS5100 B3 RAEBOC AR WA (B i [
HIRAFD; DGS033A FIEFHLF ekl {x (£
Thermo A ] ).

1.2 ##

IS ZIAIESE E BN S, SREMR =20
R AR AR TR S e A= RMEY A K B. striata
(Thunb.) Reichb. f. T, FrA (BS20221010) 17
TR =S AR AR P 2ir Az

5 e 5637 4Rk g HE S BHE A R A w]D;
DMEM gt (h EAL et ia SR AR, #tS
D1207); RPMI 1640 K5774: (fit5 R1001). 541l
& (FBS, fit'5 C1112-01) ¥ H3EE Thermo 2
Al ARG SE S R (CCK-8) i7fll (DoJindo
AT, b5 CK105); BCA EATEERAF & (EH
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Thermo A 7], L5 23215); RIPA £ A7 (3£
Thermo A, #t5 RO131); & FABEINHIF (£
Thermo A, 5 P02021); ECL KNiAH &
(3£ Millipore A /], fit'5 E1013); 2 HHEEML
m SR (LR SRR IR AR, #5459
W~ P2321. J1028); L 45%6 & 1 (epithelial
cadherin, E-cadherin). & 45 %8 H (neural-
cadherin, N-cadherin). J%JEE [ (Vimentin). Hrki
BEE [ (desmoplakin, DSP). Fjii X% AHEEA 1
(zona occludens 1, ZO-1) g EHUARRIBAR i 440
YilEgAs e et (32E Santa Cruz Biotechnology A
A, L5405 3341S. 22258, C53E1. S472.
3451P2. 7076-2); Z HEIEE B (AKT pan). g
WEAHE B: 2% MBS 473 (P-
AKTS473) . 41 fa#h I8 75 & F 3 (extracellular
regulated protein kinases, ERK). BEER 1L 41 4h a5
A B R ST BEBTAR (phospho-extracellular signal-
regulated kinase, p-ERK), W H3E Thermo A,
#5935 PO125. E6021. E153. E231P; B-AL3h
FHBEESIA (3£E Santa Cruz Biotechnology 2
A, fit'5 66011-3-Ig), PBS (ZE[E Thermo Fisher
Scientific A7, 5 821642). AR H _Eig
P RHA R AR
2 HkE
21 REENE

BT 1 B 2581 0.6 kg, Wb BT B ke
A, A 4.0 kg OFF (70%) [EHREEEL 2 K,
1 h, GIFRBORIKYE O E 900.5 go FHiRE R
BT, KK AMEE. FEER ABEREE, WAL
W5 15 B A W EE AL (702 g) FIES R 2018 35 A7
(314.4 g)o I 2 P v7% 1 0 i e IR TR 2 T A K
WAL, FHRE SRR S, R (i 5 5,
AT RE-HEE (50 1 1~4 1 1) BREREAR 44
Wy (Fr.A~D). Fr.A (36.9g) Z&fEtaitaitk, £
BRI (20 0 1~5: 1) BREESEL, 2EUMkEY
1 (56.1mg). 2 (51.5mg). 3 (321 mg) A4 (400
mg). Fr. B (161.6 g) & JZ | & Al % % HPLC
gtk CHEE-7K 80%~20%) SRIGLAEY 5 (k=102
min, 193 mg). 6 (tx=18.4 min, 284 mg) 1 7(#=20.5
min, 58.4mg). Fr.C (47.6g) i@iL -l %% HPLC
(ZME-7K 55%~45%) 4litk, 15214LEH) 8 (1rr=5.8
min, 19.3mg). 9 (r=12.1 min, 12.4mg). 10 (K=
158 min, 11.7mg). Fr. D (31.9 g) ZLrEIH G

afifk, fImBE-BEER B8 (20 0 1~5:1) BAEELEM
BEMLE 11 (13.6 mg) 112 (15.8 mg).
22 RERBEEIES

B BEERE 5637 40ffl (BCa 5637) & 10%fh
I 1%7 88 2 1 RPMI 1640 52 &85 5500, 15
I T 37 °C. 5% CO Br A, i Tt Hd K
W A AT 5256
23 YHAEIEFESEIS (CCK-8)

AR S PR CCK-8 3R e 4 i
ETEAE 170 Kbl 2 G I 2m B 2 100 uL BN 96
FUBR (BEFL 5000 NEHAE) . AFFL 100 L, FFZHK 4
ATATIL, BALIIANE 10%3 44 M5 i RPMI
1640 1575 80 uL A1 20 pL th&4, ZAKF)y 200
uL, fELEMATREIRES A9 5. 104 20, 40,
80 pg/mL, %54 PBS S imiACE 29, Pt
ZiNEAMIR . T 37 °CL 5% COx 553748, 405
Bri9% 24, 48, 72h. TERFFREEHAT 2 h A CCK-8
FR 10 uL (5 mg/mL) §EE B2 05, FHE RO E
450 nm NEFLEIIERE (4), FARYE 20t 4n i
TiER, SHELNE 3 K.

JHHIAFTE R = A sl A 2
2.4 HHREFTSCIE

fE RS () V-FITC AL A9 1 X155 s
5637 AU T St . HE “2.37 TsLIR At ik
EOCIE B IR B K S 56 23 ko R AL S 1A
WL R (10, 40, 80 ug/mL) 41, bt 5637
YMITE 37 C 4254078 24 ho W58, WAL
M, FEH PBS BE¥ 2 IR, fEEIR N 5 pL R
H V-FITC %44 10 min. 2R)5, FEOCILRAERR
BEMEEAIE, Imagel) BRI BRI 9O5RE .
2.5 Transwell fApEIEZE K18

S8 “2.47 U, AR E i &4
1 5t 5637 403t EE 24 h, R0 & 1)
4 EL 200 pL (K FEN 5X 105 CFU/mML) JiA
Transwell L2, FEMASH 10%A6 45 ME 155
Fedk. 48h J5, H 4%% B B E 4 15 min,
0.1%%5 fh 2 L £0, 20 min, PBS ¥Rk 2 ¥R, 518 S
B UM BOE N UE T SR T B4
2.6 EERRENEEENERRE

)45 245 Ja BOBEERE 5637 40 N A\ 40 i 2
W, 4 CH#¥E 30min, 6000 r/min 250> 30 min, Y&
£ FiE. BCA R FRIE 5, it SDS-PAGE
HER VKR 10 L AR BIE Eo S% Mgk =
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B 20, ION—PT, 4 CHELR. —Pr=iEm
H 2h, HJEMA ECL KAHHAT 25, H Image]
AT KA, THEAS
2.7 FitESH

Guit=A s i d F Origin 2020 344317,
X+ SR, IR F T ZE T S AR ) 2
3 ER554
31 HHWEFE

twaEm 1. AR, 2138 CisHiu0s. 'H-
NMR (500 MHz, CD;COCD:) d: 8.24 (1H, 5,4-OH), 8.12
(1H, s, 12-OH), 8.04 (1H, s, H-14), 6.71 (1H, s, H-11),
6.67 (1H, s, H-13), 6.48 (1H, s, H-5), 6.39 (1H, s, H-3),
3.84 (3H, s, 2-OMe), 2.65~2.66 (4H, s, H-7, 8); 13C-
NMR (125 MHz, CD;COCDs) 6: 116.4 (C-1), 158.8 (C-
2),99.2 (C-3), 157.3 (C-4), 108.3 (C-5), 140.1 (C-6), 31.3
(C-7),31.0(C-8), 140.1 (C-9), 125.8 (C-10), 114.9 (C-11),
157.3 (C-12), 113.6 (C-13), 129.8 (C-14), 55.8 (2-OMe).
D2 S SR RoE A — 30, s E AL N
2,7-ZFrdk-4-HE H-9,10- A FE.

wEY 2. AERK, 7138 CieHis03. 'H-
NMR (500 MHz, CDCl3) d: 8.10~8.12 (1H, d, J=10.0
Hz, H-14), 6.69~6.71 (2H, d, J = 10.0 Hz, H-11, 13),
6.44~6.46 (1H, d, J = 10.0 Hz, H-5), 6.41 (1H, s, H-
3),3.86 (3H, s, 4-OMe), 3.85 (3H, s, 2-OMe), 2.72-2.74
(4H, d, J = 5.0 Hz, H-7, 8); '3C-NMR (125 MHz,
CDCl3) d: 116.5 (C-1), 161.1 (C-2), 97.8 (C-3), 157.8
(C-4), 104.7 (C-5), 140.7 (C-6), 30.7 (C-7), 29.8 (C-8),
140.2 (C-9), 126.3 (C-10), 115.0 (C-11), 151.8 (C-12),
113.3 (C-13), 129.8 (C-14), 55.6 (2-OMe), 55.4 (4-
OMe). DL b3 5 SCmkhon 6 A — 85, #ess e fh
HEW 2 R R

&P 3. atkAR, 518 CisHi4Os. 'H-
NMR (500 MHz, CD;COCD:3) § 8.57 (1H, s, 12-OH),
8.17 (1H, s, 2-OH), 8.15 (1H, s, H-14), 6.68 (1H, s, H-
11), 6.66 (1H, s, H-13), 6.45 (1H, s, H-5), 6.39 (1H, s,
H-3), 3.72 (3H, s, 4-OMe), 2.68~2.72 (4H, m, H-7,
8); 3C-NMR (125 MHz, CD;COCD3) d 114.3 (C-1),
155.4 (C-2), 100.8 (C-3), 158.2 (C-4), 105.2 (C-5),
138.9 (C-6), 29.9 (C-7), 30.7 (C-8), 140.7 (C-9), 124.5
(C-10), 115.0 (C-11), 155.1 (C-12), 112.7 (C-13), 129.3
(C-14), 54.5 (4-OMe). LA Hih 5 CikifoE LA —
S, WA 3 NRE SR,

WEY 4: KEBEBRAK, 757 A CoHunO40

'H-NMR (500 MHz, CD;COCDs) 6: 8.18 (1H, s, 12-
OH), 8.06 (1H, s, 4-OH), 7.93 (1H, s, 4-OH), 7.82 (1H,
s, H-14), 6.79~6.81 (2H, d, J= 5.0 Hz, H-2', 6'), 6.57
(1H, s, H-11), 6.54 (1H, s, H-13), 6.52~6.53 (2H, d,
J=5.0Hz, H-3', 5), 6.43 (1H, s, H-3), 3.80 (2H, s, H-
7", 3.64 (3H, s, 2-OMe), 2.48~2.52 (2H, m, H-8),
2.41~243 (2H, m, H-7); BC-NMR (125 MHz,
CDs;COCD3) 6 112.6 (C-1), 153.3 (C-2), 98.3 (C-3),
156.5 (C-4), 117.9 (C-5), 139.4 (C-6), 26.5 (C-7), 29.3
(C-8), 138.7 (C-9), 125.4 (C-10), 113.8 (C-11), 155.2
(C-12), 114.8 (C-13), 128.8 (C-14), 54.8 (2-OMe),
132.4 (C-1'), 129.4 (C-2', C-6"), 115.1 (C-3', C-5"),
155.1 (C-4"), 29.7 (C-7"). LA L Ed 5 SCiik4R & Fe A
— 308, WEENAY) 4 N 2,7- R 1R
R IE)-4-H 4 FE-9,10- A FE.

& s atkAR, 18 CisHi40s. H-
NMR (500 MHz, CD;COCD3) ¢: 8.25~8.27 (1H, d,
J=10.0 Hz, H-14), 6.99~7.01 (1H, d, J=10.0 Hz, H-
13), 6.94~6.96 (1H, d, J=10.0 Hz, H-8), 6.68 (2H, H-
3,5),3.88 (3H, s, 4-OMe), 2.58~2.77 (4H, dd, J = 5.0,
10.0 Hz, H-7); '3C-NMR (125 MHz, CD3;COCD3) ¢
116.7 (C-1), 156.1 (C-2), 99.5 (C-3), 159.2 (C-4), 108.5
(C-5), 141.8 (C-6), 31.7 (C-7), 31.1 (C-8), 140.5 (C-9),
126.6 (C-10), 113.6 (C-11), 157.5 (C-12), 115.2 (C-13),
130.0 (C-14), 55.8 (4-OMe). DA b3 5 k4R &
A0, BT 5 N 4,7- RS0 FR -
9,10- & k.

e 6: AEMA, 47N CisHi0s. 'H-
NMR (500 MHz, CD;COCD3) 6: 8.50 (1H, d, J = 10.0
Hz, H-14), 7.33~7.35 (1H, d, J= 10.0 Hz, H-8), 7.14-
7.16 (1H, d, J=10.0 Hz, H-7), 7.13 (1H, s, H-11), 7.09-
7.11 (1H, d, J=10.0 Hz, H-13), 7.02~7.04 (2H, d, J =
5.0 Hz, H-3, 5), 3.81 (3H, s, 2-OMe); '3C-NMR (125
MHz, CD;COCD3) 6: 115.7 (C-1), 159.2 (C-2), 100.6
(C-3), 153.3 (C-4), 110.5 (C-5), 134.1 (C-6), 124.7 (C-
7), 127.1 (C-8), 133.5 (C-9), 124.3 (C-10), 110.2 (C-
11), 154.1 (C-12), 115.7 (C-13), 129.2 (C-14), 55.7 (2-
OMe). P F#¥E 5 Sk B A — 87, #esssefn
EH 6 R 2,7-—FRK-4-H A I EE

e 7: KAEHMK, 57N CisHi0s3.
'H-NMR (500 MHz, CD;COCD3) : 8.45~8.47 (1H,
d, J=10.0 Hz, H-14), 7.63~7.65 (1H, d, J= 10.0 Hz,
H-8), 7.54 (1H, s, H-7), 7.33~7.35 (1H, d,J=10.0 Hz,
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H-11), 7.21 (1H, s, H-13), 6.89~7.01 (2H, d, J = 5.0
Hz, H-3, 5), 3.88 (3H, s, 12-OMe), 3.85 (3H, s, 2-
OMe); BC-NMR (125 MHz, CDsCOCDs) d: 114.7 (C-
1), 159.3 (C-2), 99.8 (C-3), 155.7 (C-4), 108.5 (C-5),
134.8 (C-6), 127.7 (C-7), 129.1 (C-8), 134.5 (C-9),
124.6 (C-10), 110.0 (C-11), 156.9 (C-12), 116.2 (C-13),
129.0 (C-14), 55.8 (2-OMe), 54.9 (12-OMe). LA %1
W5 STk IE F AR — B0, MU e a7 N 2%
He-4,7-—WEMEFE,

LAY 8: AEKAR, 43 F N CasHaO7. 'H-
NMR (500 MHz, CD;COCD:s) 0: 8.13 (3H, s, 4, 14, 5'-
COOH), 7.99~8.01 (1H, d, J = 10.0 Hz, H-2), 6.99~
7.00 (2H, d, J = 5.0 Hz, H-3', 5), 6.69~6.70 (2H, d,
J=5.0Hz, H-2", 4'), 6.66~6.67 (2H, d, J= 5.0 Hz, H-
3, 5), 6.62 (1H, s, H-13), 3.98 (2H, s, H-7), 3.81 (3H,
s, 12-OMe), 2.52~2.61 (4H, m, H-7, 8); '3C-NMR
(125 MHz, CD;COCDs) d: 125.0 (C-1), 129.2 (C-2),
113.6 (C-3), 155.1 (C-4), 112.5 (C-5), 139.5 (C-6), 29.6
(C-7),26.2 (C-8), 138.9 (C-9), 116.1 (C-10), 117.2 (C-
11), 155.8 (C-12), 98.1 (C-13), 154.4 (C-14), 54.8 (12-
OMe), 29.8 (C-7"), 132.2 (C-1"), 128.9 (C-2', 6'), 114.9
(C-3, 5", 155.2 (C-4'), 161.9 (4, 14, 5'-COOH). L\ I
el 5 ORI B FE AR — B0, e G 8 O 8-
(4-(F B AL IR ) R R )-7- F AU R -9,10- — & FE-2,5- %
PR

WEM 9: KEEKHAK, 75FHN C3oHOe:
IH-NMR (500 MHz, CD;COCDs) d: 8.21 (2H, s, 12,
12’-OH), 8.07~8.09 (2H, d, J = 10.0 Hz, 3, 3’-OH),
7.47 (2H, s, H-1, 1'), 6.67~6.69 (4H, d, J = 10.0 Hz,
H-2, 2, 4, 4), 6.59 (2H, s, H-13, 13'), 3.86 (6H, s, 14,
14-OMe), 2.55~2.58 (4H, m, H-8, 8"), 2.30~2.33
(4H, m, H-7, 7); 3C NMR (125 MHz, CD3;COCD3) 6
129.3 (C-1, 17, 112.6 (C-2, 2'), 155.3 (C-3, 3), 113.7
(C-4, 4", 140.4 (C-5, 5"), 128.3 (C-6, 6'),27.0 (C-7, 7,
29.7 (C-8, 8'), 139.4 (C-9, 9"), 113.9 (C-10, 10"), 116.2
(C-11, 11", 154.7 (C-12, 12'), 98.2 (C-13, 13'), 157.4
(C-14, 14'), 54.8 (14, 14-OMe). LA_EH¥E 5 CHRIR
TEHEA A, W ENEY) 9 N KEEE A

WEY10: FEEH AR, TN CisHi2040
'H-NMR (500 MHz, CD;COCD3) 6: 9.49~9.51 (1H,
d, J=10.0 Hz, 3-OH), 8.04 (1H, s, H-4), 7.38 (1H, d,
J=10.0 Hz, H-1), 7.32 (1H, d, J = 10.0 Hz, H-2), 6.21
(1H, s, H-13), 3.95 (3H, s, 12-OMe), 2.85 (4H, s, H-7,

8); 13C-NMR (125 MHz, CD;COCDs) 6: 127.3 (C-1, 6),
122.0 (C-2), 157.6 (C-3), 110.9 (C4), 130.2 (C-5), 29.2
(C-7), 29.3 (C-8), 139.4 (C-9), 132.3 (C-10), 180.7 (C-
11), 158.1 (C-12), 109.9 (C-13), 180.3 (C-14), 55.8 (12-
OMe). A FZf 5 SCHfRis AR — 5, s e et
Y10 N 7-F2HE-2- I 2E-9,10- & FE-1,4- .

&Y 11: FEEHR, 772N CisHi040
'H-NMR (500 MHz, CD;COCD3) d: 8.20 (1H, s, 12-
OH), 7.81~7.83 (1H, d, J= 10.0 Hz, H-1), 6.69 (1H, H-
2), 6.08 (1H, s, H-4), 5.75 (1H, s, H-13), 3.80 (3H, s, 3-
OMe), 2.53~2.67 (4H, m, H-7, 8); 3C-NMR (125
MHz, CD;COCD3) d: 132.2 (C-1), 115.4 (C-2), 159.3
(C-3), 114.1 (C-4), 141.7 (C-5), 120.7 (C-6), 20.3 (C-7),
27.3 (C-8), 136.3 (C-9), 136.1 (C-10), 181.2 (C-11),
158.7 (C-12), 108.0 (C-13), 187.8 (C-14), 56.7 (3-
OMe). DL FHdE 5 CRkHaE F A — 08, wsetl
G Ry 7-FR R 2-F A AL 9,10- & FE-1,4-

WA 12: AEKEK, 59F N CisHigO0s. 'H-
NMR (500 MHz, CDsCOCDs) d: 9.35 (1H, s, 3-OH),
8.07~8.09 (1H, d, J=10.0 Hz, H-1), 7.96~7.98 (1H,
d, J=10.0 Hz, H-7), 7.32~7.34 (1H, d, J = 10.0 Hz,
H-8), 7.23~7.25 (1H, d, J = 10.0 Hz, H-4), 6.28 (1H,
H-2), 5.75 (1H, s, H-13), 3.86 (3H, s, 12-OMe); 13C-
NMR (125 MHz, CD3;COCD3) 6: 122.3 (C-1), 123.0
(C-2), 158.2 (C-3), 111.6 (C-4), 139.4 (C-5), 123.8 (C-
6), 132.8 (C-7), 130.2 (C-8), 128.7 (C-9), 127.3 (C-10),
180.8 (C-11), 158.8 (C-12), 110.2 (C-13), 188.9 (C-14),
56.8 (12-OMe). LA b ## 5 SOk fiiE £ A — 204,
S BB 12 O 7-F85E-2- F A - 9E-1,4- .
32 LEY 1~12 FEERtEE 5637 HREETE KD
1EF

£ 80 pg/mL F, FHETAFEFERMEDRFE
s 5637 ARG AEINHIBIR . ED 1~12 Xt
B e 5637 4 M — & MANHIER, 2
47.99%~88.86% . FerF LAWY 1 75 BLIR BT 75
PR, N 88.86%, AiHE WA 1.
33 {LEW 1 MEERIE 5637 (RARIETEETENN A9
=AU

i tbas, MBS ZAANEY) 1 RS
I, W CAD E B FRAR, A x5 I e 41
P 0 61 2 R A O, R I A B AT R B
T (P<0.05). 7E 40 pg/mL &, L& 1 5B
A0 5637 RN (53.25+1.35) %, ZEEMIE 2.



* 1530 * —* ﬁ 20254E3 H $B56% $5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

100~

80

60

/%

404

204

| | & o
1 23 456 7 8 91011 12

1 &M 1~12 MAMEY (x+s,n=3)
Fig.1 Cytotoxicity of compounds 1—12 (x+s ,n=3)
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Fig.2 Inhibitory effect of compound 1 on proliferation of
bladder cancer cell line 5637 (x + s n=3)

34 WEY 1 XEERE 5637 HARATRIF I

fEFIRECEE A V-FITC Hetayk, WEaw 1
XS 5637 UM R T TR . OB R
B (B 3) mran, SxPEAmt, ey 1K,
HIREA S FAMME TN, 7 80 pg/mL LA E
ATLEEHSAMMFE T (P<0.01), HEFIKE
FHRME
35 MpMRELR

& 1 BA B 5637 Aifiz & mIME
H (E 4. SxigAmit, 7EK. B, kg 0.
40, 80 ng/mL) T, {22840 iudicE W3 (P<<0.01,
0.001), 437N (21.31£5.61) %. (54.724+0.98) %
AT (83.1240.98) %. IXELRIERH, WED 1]
TR R 2 AN G, FE 2R A O .

; 1 OO my
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X R LR " P<<0.001; .
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3 V-FITC RBEEARRREN ST 1 MEEREE 5637
MAERTAT R RHE G (X100)
Fig.3 Fluorescence microscopic images of apoptosis of
bladder cancer 5637 cells stained with different
concentrations of compound 1 using V-FITC (X 100)
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Fig. 4 Effect of compound 1 at different concentrations on invasion of bladder cancer 5637 cells (X + s, n=3)

7

pagit

(=4

10 40 80 BH

WA 1/(ug-mL™")

a1 JBERLSE 5637 MARRERIFIE (X+s,n=3)

207
. £
E-Cadherln‘ —— ——— ‘ngst 151 » "
2 " -
N-Cadherin}_ —— |9.40><1o4 Ei v =
&104 - 2
Vimentin‘— —— ‘5,40><105 %I
5.5
B-Tubulin}-_r——--—- |5.50><105 E
X 10 40 80 PHIE 0
&Y 1/(pg-mL™) X 10 40 80 PAME
&Y U(ug mL™)
20 7 2.04
g =
= - 5154
ER 2
& N
i «Q
: " : .
$0.5 sk £0.5 4 sxk skk
Z = I I
0 _ 0 _
W 10 40 80 B X 10 40 80 PHME
AP 1/(ug'mL™) A 1/(ug'mL™)
B 5 &Y 1 EERE 5637 i L E-ERECEANFME (X£s,n=3)

Fig.5 Effect of compound 1 on epithelial-mesenchymal transition proteins in bladder cancer 5637 cells (X + s, n =3)
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Fig. 6 Effect of compound 1 on tight junction protein in bladder cancer 5637 cells (X + s, n=3)
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Fig. 7 Effect of compound 1 on ERK protein in bladder cancer 5637 cells (X £ s, n=3)
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