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NFERTBTEE B (1), 8- MM R K -3-F K (2). —AME R (3), HEHR (. (H)-MEWIEEE (5. (+)- T &M/
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Abstract: Objective To investigate the chemical constituents of the branches of Broussonetia papyrifera and screen for compounds
with cytotoxic activity against primary effusion lymphoma (PEL) cells. Methods The compounds were isolated and purified by
various chromatographic techniques including silica gel, RP-18, Sephadex LH-20, and MCI column chromatographies, as well as high-
performance liquid chromatography (HPLC). Their structures were identified by spectroscopic methods. The cytotoxicity of the isolates

against PEL cell lines (BC-3 and BCBL-1) was evaluated using the CCK-8 assay. The effects of active compounds on cell apoptosis
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and cell cycle distribution were analyzed by flow cytometry. Results Nineteen compounds were isolated and identified as
broussoflavonol B (1), 8-prenylquercetin-3-methyl ether (2), taxifolin (3), liquiritigenin (4), (+)-medioresinol (5), (+)-syringaresinol
(6), dadahol B (7), diospyrosin (8), balanophonin (9), 5-methoxybalanophonin (10), isokhellactone (11), nodakenetin (12), rutamarin
(13), smyrindiol (14), marmesin (15), 8-methoxymarmesin (16), 7-demethylsuberosin (17), umbelliferone (18), and n-hexacosyl (E)-
p-coumarate (19). Compounds 1, 7 and 17 exhibited significant inhibitory activity against PEL cells. Among them, compound 7 showed
half-maximal inhibitory concentration (ICso0) values of 16.05 and 16.90 pmol/L against BC-3 and BCBL-1 cells, respectively. Further
studies indicated that compound 7 could notably induce apoptosis and arrest cell cycle in PEL cells. Conclusion Compounds 8, 17
and 19 were isolated from the Moraceae for the first time, while compounds 9—11 and 13 were obtained from the genus Broussonetia
for the first time. Compound 7 exerts its anti-PEL activity by inducing cell apoptosis and blocking cell cycle progression.

Key words: Broussonetia papyrifera (L.) L' Hér. ex Vent; dadahol B; diospyrosin; 7-demethylsuberosin; n-hexacosyl (E)-p-coumarate;
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JR ok M B W M Bk 298 ( primary  effusion
lymphoma, PEL) #&—Fi 5 R ik IR IR AH KR
# (Kaposi’s sarcoma associated herpesvirus, KSHV)
TR BT O 1) v BB Rk B8, 5 DL T 3
SR S BN o 2008 DA i Sl AR VR O
RUGPRAHIE, (22810, BFEPAEEA L 1 42,
H AT IRIGIT 5L CHOP J7 % CRBERLIZ + 2 2t
BEAHKEFEIAHIRENR) NE, (HZTENAR KM
w3, HErmAmditE, ImRIT AR, RFHFK
R YT HEE 1

YW Broussonetia papyrifera (L.) L' Hér. ex Vent.
AZF}F (Moraceae) #4J& Broussonetia L' Hér. ex Vent.
WK, REEESGAHEY), HRERETH
(hEZ ) 2025 FRRiEZ A, BARNE . TEH
WIH « FIREDR. Hom, Hok REUR . FLlR
NI NZy, HABRI . R M &%, 7] H
Trba A A B SERIR YT Y. MR E
RIS, AWM. RIEZR . ZRENEE. FE
RS, BAPOREIRE . PiR. S
o BURE NPT AR 5 2 AR E S, (E1S R
S, KRR CRKIE I ) ThRS PEL 1 “AR AR
RHIE = P 326, 7R HEnT REZE & 7R Y9T PEL V&M AL
9y o ARBFFEN IR AT A2 S AL, A R
LRI B AR 19 MEAEY, e N
A ETHEE B (broussoflavonol B, 1). 8-F )% 5
#it Jz 2= -3- H gk ( 8-prenylquercetin-3-methyl ether, 2)
A MR (taxifolin, 3). H¥Z (liquiritigenin,
4. (+)-BEMAEEE [(+)-medioresinol, 5]. (+)-
THEMNEM ((+)-syringaresinol, 6)+ dadahol B (7).
diospyrosin (8). #¥#KT* (balanophonin, 9). 5-H
& i I 7 ( 5-methoxybalanophonin , 10 ) «
isokhellactone (11). 2AERTHANEE (nodakenetin,

12). Z&F %% (rutamarin, 13). smyrindiol (14).
FERIEATHANEE (marmesin, 15). 8-FARFETE
AT A BE (8-methoxymarmesin, 16). 7-2 F 3K
e (7-demethylsuberosin, 17). =1L N B
(umbelliferone, 18). ¢ UG FEFEAE 7 R — 1 /NI fig
[n-hexacosyl (E)-p-coumarate, 19], 5 4 A>3
(1~4). 6 MAIEER (5~10). 8 NMEHEE XK (11~18)
A1 ARG RS (19). KA CCK-8 y:iTfh
THTAEE YN PEL AR R EMEIER, KIS
WL 7 B 17 Re R A0 BT 1 o U R sk
R ERMOEEY T e85 S BC-3 F1 BCBL-1 41
MO T, JERHAEEANM AR, SR T PEL B /7.
1 XEEHR

Bruker AVANCE 1III 600 MHz #% #Z 3t 4§ 1%
(Bruker 7w, TMS W#R); SEP il & AH R4t
(FEREEL A T]); Agilent 1100 /& R0BAH (AL (35
Agilent A F]); Agilent 6200 TOF Accurate-Mass
LC/MS (£ Agilent A#]); Agilent ZORBAX SB-
Cis P ik (250 mmX 9.4 mm, 5 pm, FE[H
Agilent A%]); CY-S-3068R i R4HMIAL [#5 R 5 RE
EHHET () HRAF]: Epoch BbriX (£H
BioTek A #]); FE IR (80~100. 100~200 H )
N JZE BRI GFss (HSEFELLT ),
CHP20/P120 /NLI AR#ER: (MCI, HA =ZEH8A
7]); RP-18 (40~60 um, 7&[E Merck Darmstadt 2
H); Hi FEREEERE Sephadex LH-20 (Z£[F Pharmacia
ANFD; 4O £-8 (CCK-8, FrMlrdEses:
VIR A, S C6005) . 4IHE TG AR 7 &
DERFE GBSO APHARE IR AF], #h'5 KTA0005]
A A ARG DERIA GRBO AR ARR
AH], #5 KTA2020]; #1#E4K (Bortezomib, Bor,
JRE$199.80%, i TAEMIEARIEAA R A,
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15 179324-69-7) H HIRFII /AT alisl (i pk 4k

PR T 2022 4 9 A K H = F 8 KB A%
HEME LR, B KERR e 2R S e N
B EAEY MW B. papyrifera (L.) L' Hér. ex
Vent.. FEIEFRA (2023GS001) 7T B W E ALK

2 FE I PEL 4 5 (A9 KSHYV JiEERH
PE): BC-3 ($¢5 SCSP-5016) T~ o [E A} 27 B 4
JiE, BCBL-1 400 AT 1 RFZEARE AN, K
FE 10%MI64- 1135 e 1% % 3R -HE 5 = 11 RPMI 1640
BEFRIL, T 37°C. 5% COy HE TP i M 5%

2 7k
21 RERESE

TR R 2% (13.0kg) Hri)E I 90% £
FIIRIE 3R, BRI AR RIRE 771.5 g.
FHRE S BUHEK T, ARIR A SEARFR A T . 5007
K P TR AL A B A0 T R A ) 210.5 g S AEEL
) 91.0 g FIBSL ZBEREH) 110.0 g.

ST FER A I RE A B, A il - PR
LT (80 1 1—0 1) BREEVEM, /53] 5 Masr (Fr.
Al1~A5).Fr. A1(26.0 Q)4 Jx 5 EERFE (1% (200~
300 H) , £ Sephadex LH-20 #: i (&45-HFF 1 :
D rEditk, 152465919 (159 mg) . Fr. A3
(16.0 )% MCI #E a3, A H -7k (70 © 30—100 :
0) BEEEVEML, 1956 NS (Fr. A3-1~A3-6) .
Fr. A3-1 4 Sephadex LH-20 BEfick: CHEEE) Beh,
B3] 9 MNHS (Fr. A3-1-1~A3-1-9) . Fr. A3-1-3
28 RP-18 ALt 73 B, PP 2% ey BORAH €
W (ZJE-7K 30 & 70) itk (A SZE6 v 1) 5% = 30
OIS ARRESA 3.0 mL/min), B234LEY
11 (8.2mg, tr=19.2min) 1 12 (35.0mg, tr=23.3
min) . Fr.A3-1-5 2 RP-18 R AHKE (i /0 55, W&
il & B e (ZME-/K 35 1 65) 4ifkig
&4 13 (23.2mg, tr=17.4min) fl 14 (27.5mg,
tr=19.3 min) , £l % = ARA A (LK
45 : 45) 4ifb B3R EH 5 (7.7 mg, tr=18.3min) ;
Fr.A3-1-7 £ FrC.1.7 (109.0 mg) % RP-18 JxfE
ik B, PR & s RO i (Z0E-7K 30 ¢
70) 4rE15%)8 (15.7mg, tk=15.4min) . Fr. A4
(15.0 )4 MCI #: 11, H HEZ-7K (50 © 50—100 -
0) BEEVEMAEE] 12 N5y (Fr. Ad-1~A4-12)
Fr A4-5 28 RP-18 [ hHAE (il i 45 21 6 A~2H 5> (Fr.
A4-5-1~A4-5-6) . Fr. A4-5-5 £ Sephadex LH-20 #t

EAE CHEEED) e -l £ s RO AR il (2 J-/K 60 -
40) 4ifk#55] 2 (59.0mg, tk=16.5min) . Fr. A4-
6 % RP-18 ARFEGIE &, FHFE-/K (40 :
10—100 : 0) BEEEHENLA I3 5 NH D (Fr. Ad-
6-1~A4-6-5) . Fr. Ad-6-2 23t K| 4% i SO
i (ZE-/K 40 : 60) 4lifb#33) 3 (4.2mg, tr=19.1
min) ; Fr. A4-6-3 &3 FHfil % m el il (21E-
/K 40 1 60) 4lifk75%] 1 (10.0mg, tr=14.8min) .
Fr. A4-8 22 RP-18 JAHAT (0335 14 ) 2% ey 280 UAH £
i (ZME-/K 30 0 70) 43 Bfb&4 4 (18.0 mg,
tr=17.2min) . Fr. A5 (14 @) Bl MCI #: {03,
FHHEE-7K (30 © 70100 : 0) BAEBEMAE 10 N4
4y (Fr. A5-1~A5-10) . Fr. A5-4 #riitb &4 6
(280.2 mg) . Fr. A5-1 ZfE/R A 41 (200~300
H), FHED-HEE (30 : 1—100 : 0) #f L Bi1S
B 4 NSy (Fr. A5-1-1~A5-1-4) , H Fr A5-
1-2 3 -l & m AR A il (2 5-7K 30 1 70)
itk 53] 9 (3.9 mg, tk=19.2 min) , Fr A5-1-3
2830 ) % U Al (LK 25 1 75) 4fifk
4% 10 (7.5 mg, tr=20.5 min) . Fr. A5-4 4
Sephadex LH-20 &ttt il (HEE) )5 44
H R (2 BE-7K 30 1 70) 4iftk18 3 16
(10.8 mg, tr=20.7 min) .

itk 12 2. i 2 B0 20 3k ek J fE €3 (80~ 100
H) , HAME-BER AN (60 1-0: 1) BEE%R
B, %6 M (Fr. BL~B6) . Fr. B2 (17.0
g) & MCI i, FHEE-/K (30 0 70100 : 0)
BEEEWEML, 15 7 N4> (Fr.B2-1~B2-7) . Fr. B2-
6 £ Sephadex LH-20 &t (5-HEE 1D 7
B, L& E AR B (Z0E-/K 70 £ 30) 4
ASRMEY) 17 (11.7mg, te=12.1min) . Fr.B3
(12.0 9% MCI #E (3%, H FFBE-7K (40 © 60—100 :
0) BREEBENIAFHE] 12 NS> (Fr. B3-1~B3-12) .
Fr.B3-7 Mtk &4 18 (28.9mg) . Fr.B3-10 #ri!
15(76.4mg) . Fr. B4 (18.09) it kA (it (200~
300 H) , FH&MG-HEE (20 : 150 1) BAE s, 15
B3NSy (Fr.B4-1~B4-3) . Fr.B4-2 (1229) &
ik MCI A E i8R0~ i) 2% e SO (11 (ZJf-7K 50 -
50) Ak BRAY 7 (28.7mg, tk=33.7min) .
2.2 pESEIEMITEN

KH CCK-8 AV AYIXT PEL 41 R (15
PE o BOS B4 K91 BCBL-1 8¢ BC-3 4iifd, L 2X
10° AN/mL % B AT 96 FLEEFRMR,  BEJS 20 B
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NLFUEIKE N 25 pg/mL BCE 35 LR R HO 4 AL
HY, A REA S 10%M64- 15 & 1% %
R -HERFR A RPMI 1640 5845 755 o [T 1.46
nmol/L & Ve KAE NBHYEXT IR 259, W BAL S 524
BArrad, gHwR 3 MRS, 4 E 48h
&, RO (O 8, FHE AR
DALVPAAHME . Fod s A s IS R FE A5
1A EBATE T B ZGWALBRZH I A s A e WAL
FEAEE TR (L) TEHM A A e IR
FRAT 254 AN 4R 58 4 B 5 25k 1) [ M0 B AL 1)
A 1. F%A%: GraphPad Prism 9.5.1 5K ik
J% (median inhibition concentration, I1Csg)

MHIAATEFE=(4 2w —A w6)/(A wu—A 20)
2.3 YHRET SN

¥ PEL 4HiffiLL 3X10° ~/mL [ EHFT 6
Lt AR E RS 7 5 1.46
nmol/L B & K abHE . AbHE 48 h J57, F 500X g &5
OWSEEAIITIE, 2 PBS Peik)a, KR4 Tt
MG A E BT Je . M 5 uL Annexin V-
FITC 5 2.5 pL M4k ARE (PD, RIIRS) G =ikt
JEIFE 15 min. B85 18 IR 204 i ASker 0 4 i 3
5oL, FiEiL FlowJo V10 B AEHEAT 508 . K
F Western blotting & I T-#H G 8 FI 3Rk . 4H My
FR G 21 e it R - SR TR T e g Pz PR VK o
BYL BN, BHEIMAAR P4 CRREER, HE
FILAUEE-20 [ Tris 2 Eh G BEE 5 BRI 4
Wb C PRI A 1 h, HRR O 6E)
B5 . DAUH e -3-B R I &M (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) A2, Image
J AR HEAT IR 8 B AT
2.4 YREEHARI

AR PEL 40 A AL 2 2% 2 1R k4 A
AT T %, A 240 5, WCEEANRYTEE,
T4 PBS SRR . ARG S H 2T 500 pL
% 10% L8, T-20 CHEEER. e /mHns
¥ PBS WEik, HaT 1 mL AMZErw, Hdon
A 10 pLRNase A % 200 uL 50 X PI 4 a3, 784018
A1JEF 37 CHEOEIEE 30min eSSt . R
I S ko 4 Y 3 A, AR 8 4 FlowJo V10
BAF I
2.5 FiFoHR

SIS HHE LA x£s K78, KA Graphpad prism
9.5.1 BAF#AT G2 A, Bl 7 & IS A

KRR R Z00T RZNERHESERR . P<
0.05 RARBEA G ELER
3 #R
3.1 HHEE

G 1. EERR: 2730 CeHsO7, ESI-
MS m/z: 453 [M~+H]", 'H-NMR (600 MHz, CD;0D)
5:7.66 (1H, s, H-2"), 7.51 (1H, d, J= 8.5 Hz, H-6'), 6.89
(1H, d, J= 8.5 Hz, H-5"), 5.18 (2H, m, H-12, 17), 3.77
(3H, s, OCH3),3.54 (2H, d,J=6.7 Hz, H-11), 3.37 (2H,
d, J = 7.2 Hz, H-16), 1.79 (6H, s, CHz-14, 19), 1.68
(6H, s, CH3-15,20); 3C-NMR (150 MHz, CD;0D) ¢:
180.2 (C-4), 160.7 (C-7), 157.9 (C-9), 157.6 (C-5),
153.6 (C-2), 149.9 (C-4"), 146.5 (C-3'), 139.4 (C-3),
133.1 (C-13), 132.8 (C-18), 123.7 (C-12), 123.3 (C-
17), 123.2 (C-1'), 122.2 (C-6'), 116.8 (C-2'), 116.3 (C-
5, 112.9 (C-6), 107.9 (C-8), 106.0 (C-10), 60.5
(OCH3), 25.9 (C-15),25.8 (C-20), 22.7 (C-11), 22.5 (C-
16), 18.3 (C-14), 18.0 (C-19). LA_¥¥i 5 cikikiE
— 802, WS EE) 1 AR S RE B

WEY) 2: BEMAK; CouHxO07, ESI-MS m/z:
385 [M+H]", 'H-NMR (600 MHz, CD;0D) §: 7.64
(1H, brs, H-2'), 7.53 (1H, dd, J = 8.4, 1.7 Hz, H-6'),
6.90 (1H, d, J = 8.4 Hz, H-5"), 6.26 (1H, s, H-6), 5.21
(1H, t,J="7.0 Hz, H-12), 3.78 (3H, s, OCH3), 3.50 (2H,
d, J=6.8 Hz, H-11), 1.78 (3H, s, H3-14), 1.67 (3H, s,
Hi-15); BC-NMR (150 MHz, CD;0D) §: 180.3 (C-4),
163.2 (C-7), 160.7 (C-5), 158.1 (C-2), 155.6 (C-9),
149.9 (C-4"), 146.6 (C-3"), 139.4 (C-3), 132. 7 (C-13),
123.8 (C-12), 123.7 (C-1"), 122.2 (C-6"), 116.7 (C-2"),
116.3 (C-5'), 108.0 (C- 8), 105.9 (C-10), 99.2 (C-6),
60.5 (OCH3), 25.9 (C-15), 22.5 (C-11), 18.2 (C-14).
DA b 28 5 Sk aoE — 80, USSR E Y 2 8-
T AT R 3R -3- Tk

WAEY) 3: WA (FEE); CisH07, ESI-
MS m/z: 305 [M~+H]", 'H-NMR (600 MHz, CD;0D)
5:6.96 (1H, d, J=1.9 Hz, H-2"), 6.84 (1H, dd, J=8.1,
1.9 Hz, H-6'), 6.80 (1H, d, J= 8.1 Hz, H-5"), 5.92 (1H,
d, J=2.2 Hz, H-8), 5.88 (1H, d, /= 2.1 Hz, H-6), 4.91
(1H, d, J=11.6 Hz, H-2), 4.50 (1H, d, J=11.5 Hz, H-
3); BC-NMR (150 MHz, CD;0D) 6: 198.4 (C-4), 168.9
(C-7), 165.3 (C-9), 164.5 (C-5), 147.1 (C-3"), 146.3 (C-
4", 129.9 (C-1"), 120.9 (C-6"), 116.1 (C-5"), 115.9 (C-
2", 101.8 (C-10), 97.4 (C-6), 96.3 (C-8), 85.1 (C-2),
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73.7(C-3). VA 3 SOk HRoE — 203, MU etk
EY) 3 N E M ER taxifolin.

WEY) 4: o BB AR K, CisHi204, ESI-MS
m/z: 257 [M+H]", 'H-NMR (600 MHz, CD;0D) 5
7.72 (1H, d, J = 8.8 Hz, H-5), 7.31 (2H, d, J= 8.2 Hz,
C-2', 6", 6.82 (2H, d, J = 8.2 Hz, H-3', 5'), 6.49 (1H,
dd, J=8.8,2.1 Hz, H-6), 6.35 (1H, d, J= 2.1 Hz, H-8),
5.36 (1H, dd, J=13.1, 2.8 Hz, H-2), 3.03 (1H, dd, J =
16.9, 13.1 Hz, H-3), 2.68 (1H, dd, J= 16.9, 2.8 Hz, H-
3); BCNMR (150 MHz, CD;0D) 6: 193.6 (C-4), 166.8
(C-7),165.6 (C-9), 158.9 (C-4"), 131.3 (C-1"), 129.9 (C-
5),129.0 (C-2', 6'), 116.3 (C-3',5), 114.9 (C-10), 111.7
(C-6), 103.8 (C-8), 81.0 (C-2), 44.9 (C-3). LA %#s
s — 50, M e e 4 N HER.

WEYS: ARG S (FED; CaHxuO7,
ESI-MS m/z: 389 [M+H]*, H-NMR (600 MHz,
DMSO-ds) J: 6.89 (1H, d, J= 1.7 Hz, H-2'), 6.75 (1H,
dd, J= 8.0, 1.7 Hz, H-6'), 6.73 (1H, d, J = 8.0 Hz, H-
5", 8.93 (1H, s, 4-OH), 8.27 (1H, s, 4-OH), 6.60 (2H,
s, H-2, 6), 4.61 (2H, d, J = 2.3 Hz, H-7, 7'), 4.14 (2H,
m, H-9, 9'), 3.76 (3H, s, 3'-OCH3), 3.75 (6H, s, 3, 5-
OCH3), 3.73 (2H, dd, J = 10.4, 3.9 Hz, H-9, 9"), 3.04
(2H, m, H-8, 8"); 13C-NMR (150 MHz, DMSO-ds) &
147.9 (C-3, 5), 147.5 (C-4"), 145.9 (C-3"), 134.8 (C-4),
132.3 (C-1'), 131.4 (C-1), 118.6 (C-6"), 115.2(C-5),
110.4 (C-2'), 103.6 (C-2, 6), 85.4 (C-7"), 85.2 (C-7),
71.1 (C-9'), 70.9 (C-9), 56.0 (3, 5-OCH3), 55.6 (3'-
OCH3), 53.7 (C-8), 53.6 (C-8"). LA E# 5 ClkikiE
— 303, WS EWEY) S RS B AR .

WEY) 6: R ETLERKAR; CruHaOs, ESI-
MS m/z: 419 [M+H]", 'H-NMR (600 MHz, DMSO-
ds) 5: 8.28 (2H, s, 4, 4-OH), 6.61 (4H, s, H-2, 6,2, 6"),
4.62 2H, d, J=3.1 Hz, H-7, 7"), 417 QH, t, J = 7.1
Hz, H-9a, 9'a), 3.78 (2H, d, J= 2.1 Hz, H-9b, 9'b), 3.76
(12H,s, 3, 5, 3, 5-OCH3), 3.06 (2H, m, H-1, 5); '3C-
NMR (150 MHz, DMSO-ds) 6: 148.0 (C-3, 5, 3/, 5'),
134.9 (C-4, 4", 131.5 (C-1, 1"), 103.7 (C-2, 6, 2, 6),
85.4 (C-9, 9, 71.1 (C-7, 7, 56.1 (OCH3-3, 5, 3', 5"),
53.8(C-8, 8"). LA & #E 530k iE — 50, M e
WEY 6 R (+)-T E&MNEN

WA 7: ToEHIRY); CasH3eO011, ESI-MS m/z:
669 [M+H]", 'H-NMR (600 MHz, CDCl3) ¢: 7.62
(1H, d, J=16.0 Hz, H-7"), 7.43 (2H, d, J = 8.6 Hz, H-

2".6"),7.33 (2H, d, J = 8.6 Hz, H-2"", 6"""), 7.26 (1H,
d, J=16.0 Hz, H-7""), 7.13~6.71 (10H, m, H-2, 5, 6,
2,56, 3" 5", 3" 5", 6.57 (1H, d, J = 15.9 Hz, H-
7", 6.34 (1H, d, J=16.0 Hz, H-8"), 6.22 (1H, m, H-8"),
6.12 (1H, d, J = 16.0 Hz, H-8""), 491 (1H, d, J = 4.3
Hz, H-7), 4.76 (2H, m, H-9"), 4.68 (1H, m, H-8), 4.45
(1H, m, H-9a), 4.27 (1H, dt, J = 11.7, 2.9 Hz, H-9b),
3.80 (6H, s, OCH3); 3C-NMR (150 MHz, CDCls) o:
168.9 (C-9"), 169.1 (C-9"), 161.2 (C-4"), 161.2 (C-
4'), 152.0 (C-3"), 149.6 (C-4"), 149.3 (C-3), 147.4 (C-
4), 146.8 (C-7"), 146.7 (C-7""), 134.8 (C-7"), 133.6 (C-
1), 132.6 (C-1), 131.2 (C-2", 6", 2, 6", 127.2 (C-
1), 127.0 (C-1"), 123.3 (C-8), 121.0 (C-6"), 120.9 (C-
6), 116.8 (C-3", 5", 3", 5"), 116.0 (C-5), 119.1 (C-5"),
115.1 (C-8'"), 114.8 (C-8"), 111.7(C-2), 111.6 (C-2),
83.9 (C-8), 74.7 (C-7), 66.2 (C-9"), 65.2 (C-9), 56.5
(-OCHs), 56.4 ((OCH3). LA FEdE-5 sCikdfaE —27,
W% B A 7 4 dadahol B.

W) 8: FETCE M AR ; CaoHis0s, ESI-MS
m/z: 339 [M+H]*, 'TH-NMR (600 MHz, CDCl5) 6: 9.58
(1H, d, J = 7.8 Hz, H-9), 7.61 (1H, d, J = 15.8 Hz, H-
7), 7.27 (1H, s, H-6), 7.22 (1H, s, H-2), 6.95 (1H, s, H-
6"), 6.83 (1H, d, J= 8.1 Hz, H-4), 6.78 (1H, d, J=8.2
Hz, H-3"), 6.67 (1H, dd, J = 15.8, 7.8 Hz, H-8), 5.60
(1H, d, J = 6.5 Hz, H-7'), 3.90 (3H, s, 3-OCH3), 3.895
(2H, m, H-9"), 3.81 (3H, s, 5'-OCH3), 3.56 (1H, q, J =
6.1 Hz, H-8); 3C-NMR (150 MHz, CDCl;) 6: 196.2
(C-9), 156.1 (C-7), 153.0 (C-4), 149.2 (C-5"), 147.8 (C-
2"), 146.0 (C-3), 134.0 (C-1"), 131.1 (C-5), 129.6 (C-1),
127.1 (C-8), 120.0 (C-6), 119.8 (C-4"), 116.2 (C-3"),
114.2 (C-2), 110.6 (C-6"), 90.1 (C-7"), 64.5 (C-9"), 56.8
(3-OCH3), 56.4 (5'-OCH3), 54.6 (C-8"). LA L%l 53¢
BRI — 208, WG4 8 24 diospyrosin.

WEW 9: WRIEEKAK; CaHOsr ESI-MS m/z:
357 [M+H]*, 'H-NMR (600 MHz, CDsOD) d: 9.59
(1H, d, J=7.9 Hz, H-9"), 7.62 (1H, d, J = 15.8 Hz, H-
7", 7.28 (1H, s, H-6"), 7.24 (1H, s, H-2"), 6.95 (1H, d,
J=2.0 Hz, H-2), 6.83 (1H, dd, J = 8.1, 2.0 Hz, H-6),
6.79 (1H, d, J = 8.1 Hz, H-5), 6.69 (1H, dd, J = 15.8,
7.8 Hz, H-8"), 5.61 (1H, d, J = 6.4 Hz, H-7), 3.92 (3H,
s, 3'-OCH3), 3.85 (2H, m, H-9), 3.82 (3H, s, 3-OCH3),
3.57 (1H, q, J = 6.1 Hz, H-8); '3C NMR (150 MHz,
CD;0D) 6: 196.1 (C-9"), 156.1 (C-7"), 153.1 (C-4"),



3714«

F8 B 2026F5H $£57% B0 Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10

149.2 (C-3), 147.8 (C-4), 146.0 (C-3'), 134.0 (C-1),
131.3 (C-5'), 129.6 (C-1"), 127.1 (C-8'), 120.0 (C-6"),
119.8 (C-6), 116.3 (C-5), 114.3 (C-2'), 110.6 (C-2),
90.1 (C-7), 64.6 (C-9), 56.8 (3'-OCH3), 56.4 (3-OCH3),
54.7(C-8). VL FHul 50kl — 20, M
EW 9 RIEIT .

WA 10: %3 OF K s CaiHnO7, ESI-MS m/z:
387 [M+H]*, 'H-NMR (600 MHz, CDsOD) §: 9.59
(1H, d, J= 7.8 Hz, H-9"), 7.62 (1H, d, J = 15.7 Hz, H-
7', 7.29 (1H, s, H-6"), 7.24 (1H, s, H-2"), 6.69 (1H, dd,
J=15.7,7.8 Hz, H-8"), 6.67 (2H, s, H-2, 6), 5.62 (1H,
d, J = 6.5 Hz, H-7), 3.93 (3H, s, 3-OCH3), 3.86 (2H,
dd, J=13.0, 5.9 Hz, H-9), 3.82 (6H, s, 3, 5-OCH3), 3.57
(1H, q,J= 6.1 Hz, H-8); 3C-NMR (150 MHz, CD;0D)
5: 196.1 (C-9), 156.0 (C-7), 152.9 (C-4"), 149.5 (C-3,
5), 146.0 (C-3"), 136.7 (C-4), 133.2 (C-1), 131.2 (C-5"),
129.7 (C-1"), 127.2 (C-8'), 120.0(C-6"), 114.3 (C-2),
104.3 (C-2, 6), 90.2 (C-7), 64.6 (C-9), 56.9 (OCH3-3"),
56.8(0OCH3-3, 5), 54.8 (C-8). VA _E#¥i 5 ik iE —
F20), WK EAE Y 10 g 5-FUAE IR .

WEY 11: AEHAK; CiuHiuOs, ESI-MS m/z:
263 [M+H]", 'H-NMR (600 MHz, CD;0D) §: 7.92
(1H, d,J=9.5 Hz, H-4), 7.63 (1H, s, H-5), 6.85 (1H, s,
H-6), 6.25 (1H, d, J=9.5 Hz, H-3), 5.39 (1H, d, J=6.1
Hz, H-4'), 4.40 (1H, d, J = 6.0 Hz, H-3"), 1.50 (3H, s,
H-5"), 1.45 (3H, s, H-6'); '*C-NMR (150 MHz, CD;0D)
5: 164.7 (C-2), 163.3 (C-7), 158.0 (C-8a), 146.2 (C-4),
129.8 (C-5), 126.6 (C-6), 114.7 (C-4a), 112.9 (C-3),
99.2 (C-8), 93.1 (C-3"), 73.2 (C-4"), 72.1 (C-2'), 27.1
(C-5"),26.5(C-6")o LA F%d 5 STl — k2, i
KBNS 11 N isokhellactone

EY 12: AGE S (BERR BE-A I 1.
1); C14H1404, ESI-MS m/z: 247 [M+H]*, 'H-NMR
(600 MHz, CD;0D) ¢: 7.83 (1H, d, J = 9.5 Hz, H-4),
7.38 (1H, s, H-5), 6.70 (1H, s, H-8), 6.18 (1H, d, J =
9.5 Hz, H-3), 4.75 (1H, t, J = 8.7 Hz, H-2"), 3.24 (2H,
m, H-3"), 1.29 (3H, s, CH3-5), 1.23 (3H, s, CH3-6');
13C NMR (150 MHz, CD;0D) d: 165.3 (C-7), 163.7 (C-
2), 156.9 (C-9), 146.3 (C-4), 127.3 (C-6), 125.0 (C-5),
114.1 (C-10), 112.2 (C-3), 98.2 (C-8), 92.5 (C-2'), 72.3
(C-4"),30.3 (C-3"), 25.4 (C-5'), 25.3 (C-6"). LA %
5 SClRE— 3022, WS A 12 NERIEHTH
P o

A 13: IR EHR K ; CiaH 1405, ESI-MS m/z:
263 [M+H]", 'H-NMR (600 MHz, CD;OD) §: 7.78
(1H, d, J=9.5 Hz, H-4), 6.91 (1H, s, H-5), 6.16 (1H, d,
J =9.5 Hz, H-3), 4.75 (1H, t, J = 8.8 Hz, H-2'), 3.24
(2H, m, H-3"), 1.30 (3H, s, H-5"), 1.24 (3H, s, H-6");
BC-NMR (150 MHz, CD;OD) ¢: 163.5 (C-2), 152.6
(C-7), 146.8 (C-4), 145.1 (C-9), 129.8 (C-8), 127.1 (C-
6), 115.3 (C-5), 114.9 (C-10), 111.9 (C-3), 92.7 (C-2"),
72.4 (C-4"),31.2 (C-3"), 25.4 (C-5"), 25.2 (C-6"). LA L
Bl 50k IE — 80, BUS R A 13 AEE
HEo

WEY 14: AR, Ci4H1405, ESI-MS m/z:
263 [M+H]*, 'H-NMR (600 MHz, DMSO-ds) J: 8.01
(1H, d, J= 9.4 Hz, H-4), 7.67 (1H, s, H-8), 6.92 (1H, s,
H-5), 6.26 (1H, d, J=9.4 Hz, H-3), 5.29 (1H, d, J=6.0
Hz, H-2'), 435 (1H, d, J = 6.1 Hz, H-3"), 1.36 (3H, s,
H-5), 1.33 (3H, s, H-6"); *C-NMR (150 MHz, DMSO-
ds) 0: 162.7 (C-7), 160.4 (C-2), 156.1 (C-9), 144.9 (C-
4), 128.5 (C-6), 125.6 (C-5), 112.8 (C-10), 111.8 (C-3),
97.7 (C-8), 92.0 (C-2'), 70.9 (C-3'), 69.8 (C-4"), 26.8
(C-5"),26.3 (C-6"). L FH¥E 5 S0kl — 524, i)
LB EY) 14 24 smyrindiol.

&Y 15 AfErah (BER LBs-AmiE 1 :
1); C14H1404, ESI-MS m/z: 247 [M+H]", 'H-NMR
(600 MHz, CDCls) d: 7.56 (1H, d, J = 9.4 Hz, H-4),
7.19 (1H, s, H-5), 6.68 (1H, s, H-8), 6.16 (1H, d, J =
9.4 Hz, H-3), 4.72 (1H, t, J = 8.7 Hz, H-2'), 3.19 (2H,
m, H-3"), 1.35 (3H, s, H-5"), 1.22 (3H, s, H-6"); !3C-
NMR (150 MHz, CDCl3) §: 163.3 (C-2), 161.6 (C-10),
155.7 (C-7), 143.8 (C-4), 125.3 (C-9), 123.5 (C-3),
112.8 (C-6), 112.2 (C-5), 97.9 (C-8), 91.3 (C-2'), 71.6
(C-4"),29.6 (C-3"), 26.1 (C-5"), 24.4 (C-6"). LA L%
5RE A —F), S E A 15 ARE
AEHTHA IS -

& 16: AEGEAE; CisHigOs, ESI-MS m/z:
277 [M-+H]", 'H-NMR (600 MHz, CD;OD) &: 7.82
(1H, d, J=9.4 Hz, H-4), 7.11 (1H, s, H-5), 6.19 (1H, d,
J=9.4 Hz, H-3), 479 (1H, t, J = 8.8 Hz, H-2'), 4.02
(3H, s, 7-OCH3), 3.26 (2H, m, H-3"), 1.31 (3H, s, H-5"),
1.26 (3H, s, H-6'); 13C-NMR (150 MHz, CD;0D) ¢:
163.3 (C-2), 155.8 (C-7), 148.4 (C-4), 146.5 (C-9),
132.3 (C-8), 128.3 (C-6), 118.9 (C-5), 115.0 (C-10),
112.4 (C-3), 92.9 (C-2"), 72.3 (C-4'), 61.2(OCH;-7),



F8 B 2026F5H $£57% B0 Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10

- 3715+

30.4 (C-3'),25.6 (C-5"),25.3 (C-6"). VA % 5 ik
g —300, WG 16 N 8- A F R KL
B A B

WEW 17: AEOKAKR; CiuHi403, ESI-MS m/z:
231 [M+H]", 'H-NMR (600 MHz, CDCLs) &: 7.66
(1H, d, J=9.3 Hz, H-4), 7.20 (1H, s, H-5), 7.04 (1H, s,
H-8), 6.24 (1H, d, J=9.3 Hz, H-3), 5.32 (IH, t, J=7.5
Hz, H-2"), 3.38 (2H, d, J = 7.4 Hz, H-1"), 1.78 (3H, s,
CH;-4"), 1.74 (3H, s, CH3-5"); 3C-NMR (150 MHz,
CDCls) 6: 162.7 (C-2), 158.8 (C-7), 154.2 (C-9), 144.6
(C-4), 135.0 (C-5), 128.4 (C-3"), 126.1 (C-2"), 121.2
(C-6), 112.4 (C-10), 112.3 (C-3), 103.3 (C-8), 28.5 (C-
1'),25.9 (CH3-4"), 18.0 (CH3-5"). LA b ¥¥is 5 SC iRk
TEHEAR T, WA 17 N 7-5 FROR
TR .

WEY 18: AR (BSER ZB8); CoHeOs,
ESI-MS m/z: 163 [M+H]", H-NMR (600 MHz,
DMSO-ds) 8: 10.58 (1H, s, OH-7), 7.90 (1H, d, J=9.3
Hz, H-4), 7.50 (1H, d, J = 8.7 Hz, H-5), 6.77 (1H, dd,
J=28.7,2.7 Hz, H-6), 6.70 (1H, d, J = 2.7 Hz, H-8),
6.18 (1H, d, J = 9.3 Hz, H-3); 3C-NMR (150 MHz,
DMSO-ds) d: 161.5 (C-9), 160.6 (C-2), 155.6 (C-6),
144.6 (C-4), 129.8 (C-8), 113.2 (C-3), 111.5 (C-5),
111.4(C-7),102.2 (C-10). VA E%ds 5 3Cik4RoE JE A
— P, R E ) 18 TEAE S

WA 19: TTEMARY); C3sHeoOs, ESI-MS m/z:
527 [M—H]", 'H-NMR (600 MHz, CDCls) 6: 7.63
(1H, d, J=16.0 Hz, H-7), 7.43 (2H, d, J= 8.5 Hz, H-2,
6), 6.85 (2H, d, J = 8.5 Hz, H-3, 5), 6.30 (1H, d, J =
16.0 Hz, H-8), 4.19 (2H, t, J = 6.7 Hz, CH,-1"), 1.69
(2H, m, CH»-2"), 1.38 (2H, m, CH»-3"), 1.25 (44H, brs,
H-4'~25"), 0.88 (3H, t, J = 6.7 Hz, CH3-26'); 13C-
NMR (150 MHz, CDCl3) d: 167.8 (C-9), 157.8 (C-4),
144.5 (C-7), 130.1 (C-2, 6), 127.5 (C-1), 116.0 (C-3, 5),
115.9 (C-8), 64.9 (C-1'), 32.1 (C-24"),29.9 (C-4'~23"),
29.8 (C-2'), 28.9 (C-3"), 22.9 (C-25"), 14.3 (C-26"). LA
T EE S SR IE B, MU e A 19 Ak
T FR S R — /N el
3.2 PEL ZRpaEEMITFM

K H CCK-8 H:ATAL T 19 Mb-&4%t PEL 40
% BCBL-1 A2 EAER - A& 55 )5 2 i
H 48 h 5, KR, 16 MEEYIEEIEME
i, BALEY 1. 7 e 17 kb3 BCBL-1 414775

RHRFERIC GR D, RV 3 MEEmEAE
fE4T PEL & 1. #E— P HxS BCBL-1 4H/fIH)
ICso, 25 R 7R, 1 & 7 19 1Cs0 15N 16.90 pmol/L,
SEMTAAEY 1 (5027 umol/L) A 17 (44.68
pmol/L), $ur HAMHINE L 5k . Ayt —PIIE &
Y17 RSN PEL W&, AN 55—k PEL 44
Jif1 5 BC-3 HyFMAE A, 455R 5 BCBL-1 40 —%L,
& 7 X BC-3 41 1Cs0 B4 16.05 pmol/L( ]
1), REZAEPRT PEL 40 M A B iR S
.
#1 LAY PEL FEHF (X+s,n=3)

Table 1 Preliminary screening of compounds for anti-PEL

activity (X £ s, n =3)

waEY) R/ % wEY) 1HE 5/ %
1 3.23+1.10 11 98.30£3.63
2 98.53+1.11 12 96.431+2.62
3 99.20+3.50 13 97.00+2.14
4 99.93+1.45 14 103.50+3.58
5 101.77+3.51 15 98.23+6.11
6 97.13£3.75 16 100.73+3.06
7 5.1310.99 17 6.10+1.63
8 60.40£1.45 18 105.20+1.24
9 102.70+3.82 19 99.30£2.53
10 100.13+£5.00 | WEAK 3.781+0.65

TS # oK BT R B 0.56 ng/mL.
Concentration of bortezomib is 0.56 ng/mL.
33 & 7155 PEL H0AT
WA AR (Annexin V-FITC/PT X{He) &5
REIR, (L&Y 7 40 BC-3 A1 BCBL-1 411 48 h
J5, JHTS40Me (FITCH/PI A1 FITCH/PIY) LLiolpEZ4
VIR FE T R 2 s 7E BC-3 4 f b, MR
15 18 pmol/L B, 1 T 284520 PH 4 0k HE 24 ) 35 4
KK (B 2-A. B)o dE— P48 F 8 A i e Bl
AT T, a7 WG, 40 T A% O ik
FeEERRE R 3 KNS I R B R
T ERRAZ R Al [poly (ADP-ribose) polymerase,
PARPIMVIFIE A G EWRENZ (B 2-C. D).
XEERAY) 7 E S TOE 5 S PEL 41
RPET,
3.4 L&Y 7 X PEL AR E BRI S0
A AR (PTG e ) A8 20 At 193 A B
SRS 25 B ek (1.46 nmol/L) FE 5 4R MY
BHA T Go/M BAANE], &4 7 4b3)E, BC-3 M
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109 gamt BeBLa
= 100 —s s
=
hacad
2
g 504
1C50=50.27 pmol-L"!
C 1 1 1 I 1 1
0 18 35 69 138 275 550
B C/(umol-L™)
1507 &4 17 BCBL-1
. 1004
é
R
e
=2 _ .
= 501 ICso=44.68 pmol-L
0 T T T T T 1

0 34
C/(umol-L™)

68 13.6 272 543 108.7

150 &% T BCBL-1
J + !
<100+
R
=
=
S50 ICs0=16.90 pmol-L™!
0 T T T T T 1
0 12 24 47 94 187 374
C/(pmol-L™1)
1507 &1 BC3
M-
. 1007
=
BN
HI
E 50
5 IC5p=16.05 pmol-L™!
0 T T T T T T
0 1.2 24 47 94 187 374
C/(umol-L™1)

A~CALEM) 15 17 17 4bFE BCBL-1 401 48 h ) ICso HiZk: D-fb&4) 7 4b#E BC-3 412 48 h 1) ICso 2k
A—C-ICs curves of compounds 1, 17 and 7 in BCBL-1 cells treated for 48 h; D-ICso curve of compound 7 in BC-3 cells treated for 48 h.

1 £&% 1. 7 17 3t PEL FRERIRIMIIEEMS (X£s,n=3)

Fig. 1 In vitro inhibitory activities of compounds 1, 7 and 17 against PEL cells (X s,n=3)

BCBL-1 418 Go/G #40 L L] &5 25 7 51, S HAAN
Go/M HH4H A ELBIAR R BRI, RS 7 @il
SPEBER PEL 4T Go/Gy 1, 040 i & 3k
&, b AR EMRIER (B 3D,

4 g

KT &I B T 19 MG
W, AFE N (1~4)  RJEFR (5~10). FHH (11~
18) IR EERE (19) 4 Fhahfy2s7d, H,
LAY 8 17 119 A E IRMNEEHEY + 5 5515 21,
&Y 9~11 F1 13 N IR @Y 4 5543 3
&) 8~10 ZLL C-8—C-5" R T ARG &
X, SRS aEERE, FE THEEYPAER
R hEY 11 2AKEEY R
DU E AL & E 2R, X SRMEY 1L 2 0 22 R
REA—ESHERE L,

VBT B S R B8, PEL PRI PR VA 7 (7 T s
Bk, 8 2t PEL 29 0T & 38 18 JE
AR 2 B2 E 50 B A 1 AR O B B s AR
FB100, {H HAT#A BLEEEN X PEL MIARSCHTF 7. Xt
AR R B 2 (470 P 8 V55 1 % A R LI 9
BRELEHEEZL AW, 40 broussoflavonol B (1)

AN AE VA5 B8 IR R B ] 10 ) M Jk 3% 32 Ak B A 1
FLIRE SK-BR-3 Il MDA-MB-231 40 4 KA
S M1 23 3031, X I R 2 AR [T 1 ) MCF-7 4
Jit EL A R PO B R 1 (ICs0 14 4.19 pmol/L);
FAMEREETE NFLIE AL AR BCAP-37 [H5FME
AR AR TR e 85, 2 400 A P i A B2 SRR T A AR
B2k BRI 19 MUEYAT 71 PEL 41/
TGRS, &3 broussonflavonol B(1). dadahol
B (7) Fl 7-demethylsuberosin (17) %} PEL i}k
BCBL-1 RILH B2 EIMGIER, HYIPHT
T #HAME & dadahol B X} BC-3 1 BCBL-1 41 ffil #:3%
PEIE ML . Dadahol B (3R M EEA W 7T, 3T
HH— 1% TN KRR Cannabis sativa L. FR5H ARG
FHYUmEE AR, & dadahol A HI/EL
dadahol B [{12H 5y X #48 BEAH My CHLA15/LANS.

JH BRI Hep3B FIEE A itk (R L42 HATHUT
(W 2H B EE I M, (EZE 70 i — 2PV dadahol B
AR AW FHB3 ASHF 7T 2 % dadahol B ] PEL
YR ERTE PR AR, R RS S BC-3 Al
BCBL-1 ZHAET:, FFFEA 400 3. ([EEERN
ST, B 7 X PEL 40 B JE A 5200 5 BE 1 X R 24
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10° s s
10 10> 10*
BCBL-I

PI

. 10()':.} e
102 104 10° 102 10*

S8

@

e mann 173 G i 100 2l
i "o e 16 i T 107 o0 07100 108 107 Vi 1o 10f T 1o
9 umol-L™! 12 pmol-L™! 15 umol-L™! 18 umol-L™! 21 umol-L™! bﬂﬂ%ﬂ—:*
B e BC-3 C BC3 Annexin V D BCBL-1
< 100+ . o Cleaved-PARP T 89><10 ‘Cleaved-PARP L e e .| soxI0t
i 80 — wex Cleaved-CAS3 - 19X 10' Cleaved-CASS____— 0 SRR 19X10*
»1_1 60 T - GAPDH 37X10 GAPDH.“-- ._l 37)(104
E DMSO9 12 15 18 21 ¥k DMSO9 12 15 18 21 WiEkX
§ 404 " 7/(pmol-mL") 7/(umol-mL-")
201 i 87 sk Rk - 104
Q T T T T & ! " T *%kk [} 8- oy
120934 9 12 15 18 21 WE gﬁ 6 [ s T 25 .
100 7/(pmol-mL™") ek BE 4 %ﬁ 6 sk ******
- BCBL-1 o g 8E 4 *
=80+ - 2o 85 ok
P\ﬂ' ek O%ﬂ 1 =0 2
1;] 60— sk T 0 Oyﬂ{
= i o
= 40 ok & ok ok 15 s
S B 2% 6 | B T e
2H 23 107 .
0 T T T T QR 4 IR ol T
X9 12 15 18 21 Wi 3R 3E S I
. -1 S, T -
7/(umol-mL™) kK 55 5= [
O g ol O g |

YPHE 9 1215 1821 WiE kK
7/(pmol-mL™")

0
R 9 1215 1821 WiE#K
7/(umol-mL™")

A-LEY 7 403 BC-3. BCBL-1 41 48 h JE it U I 0L B-Ziit 45 R4 C. D-Ab&4) 7 468 PEL 40/ 24 h J5, 400 PY &R (A A4 LA

BRI ST, SXIZE (DMSO) i *"P<<0.01

*P<0.001;

WK (1.46 nmol- L) JNFAMEXSIE .

A-flow cytometry analysis of BC-3 and BCBL-1 cells treated with compound 7 for 48 h; B-statistical analysis results; C, D- detection of intracellular

proteins and corresponding grayscale statistical ~analysis in PEL cells treated with compound 7 for 24 h; **P < 0.01

group; Bortezomib (1.46 nmol-L™") was used as a positive control.

P < 0.001 vs control (DMSO)
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Fig.2 Compound 7 induces apoptosis in PEL cells (Xt s,n=3)

MEBEERGFEREZEZR. FEEERAMRER T
GoyM B, TG4 7 WS 4 453 7E Go/G

P ZF AR LS AT BEASF - Go/Gy HA A& 41 A & B
EFH%E%EJ&)\ DNA & B B i) S g 4% A1

1% i B (%) BEL ¥ 8 5 4 R U SR e R 1 T e
(Cyclin-dependent kinase, CDK) %1 CDK2. CDK4
A CDK6 P4 40 20 A o] A A A B B
DNA i 1& EHLHE sh B UIA B Bk, &
Y7 AT REE I R E Gi/S AL A UM DG EE A A eyclin
D. CDK4/6. p21. p27 “EMREBGEME, T
M e RSt ANt PEL 40 3 5, (HEARE

Gr FHLE A FRRANBE . B RT, S8R Gi/S HiE
e B U R 254 O FE I R AR B ok,
CDK4/6 #1771 175 JE (palbociclib) . i 8 76 J&
(ribociclib) 2§, O8] 2 H T E R
HER2 BP0 7L BRI VR T, JEER H R
JT RORH 22 A P S) . RUAE A S 245 ) 7 Ik BT o 1)
R FERZR B, AHH ML E AR A A
YT RS R T B S

PR & T 907 7K AR DG, 7™ B P 4 s
PERRME 2 PEL B LAY I RARAE , AR FTEE R — 2
FE LR K 8 B 254 45 Th B At T BAR 24 B 2



« 3718 «

F8 B 2026F5H $£57% B0 Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10

A-GEY) T SRR EE BC-3. BCBL-1 411l 24 h 4 A MMM By C-A BG4 R 5XIR4l (DMSO) Hh#k:

15 -
= .
S K
7/(umol-L")
B ¢c M
- BCBL-1
1207 BC-3 G 1207 G
seokeok 2 seokok 2
S ﬁ M os = =S
4}; 80 o A GU’\‘GI'E 80 s Go~Gi
:;D\:E ] R = ko
FE - — i | =
é 40 é 40
5 5
0

0 T T T T T T T
W9 12 15 18 21 WiE
7/(pmol-L7) ek

**P<<0.001.

T T T T T T T
WHE 9 12 15 18 21 Wi#E
7/(umol-L7Y) 2K

P<<0.01

A-flow cytometric analysis of cell cycle in BC-3 and BCBL-1 cells treated with compound 7 or Bortezomib for 24 h; B, C- statistical analysis of the results
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