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Chemical constituents from the ethyl acetate fraction of Cyathulae Radix and
their anti-atherosclerotic activity
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(1. Ministry of Education Key Laboratory of Standardization of Chinese Medicine, School of Pharmacy, Chengdu University of Traditional Chinese
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ABSTRACT: AIM To study the chemical constituents the ethyl acetate fraction of Cyathulae Radix and their
anti-atherosclerotic activity. METHODS  Separation and purification were performed using silica gel column
chromatography combined with semi-preparative HPLC, then the structures of obtained compounds were identified
by physicochemical properties and spectral data. The anti-atherosclerotic activity was evaluated using a
lipopolysaccharide (LPS) -induced RAW264. 7 cells inflammation model and an oxidized low-density lipoprotein
(ox-LDL) -induced RAW264. 7 cells lipid deposition model. RESULTS Thirteen compounds were isolated and
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identified as 5-methoxy-6, 7-methylenedioxy-2’-hydroxyisoflavone (1), 2'-hydroxy-5, 6, 7-trimethoxyisoflavone

(2), irilin B (3), cannabisin D (4), cannabisin F (5) , trans-N-feruloyltyramine (6) , cis-N-feruloyltyramine

(7), scopoletin (8), scoparone (9), methyl 3-hydroxy-4-methoxybenzoate (10), uracil (11), nicotinamide
(12), and 28-hydroxymyrotheol A-19-0-B-D-glucopyranoside (13). Compounds 1 and 6 inhibited NO production,
and 1 still inhibited lipid deposition. CONCLUSION Compound 4 is first isolated from Amaranthaceae family,
and 5, 8, 10 and 11 are isolated from Cyathulae Radix for the first time. Compound 1 has significant anti-

atherosclerotic activity.

KEY WORDS: Cyathulae Radix; chemical constituents; isolation and identification; anti-atherosclerotic activity

I AR DR 2245 LR B A )1 4 B Cyathula
officinalis Kuan BT HEH, HAEM T | ZBHE
28, FIBREMINRL, R TR RN
WRBRE 2o PR, PRI b AR, H R R
e nioy g ar e, MimZs, ZHRSED ) AR
UL Bk pum | A A A
PTG | BRI T E T LY S R 2 AR
SRS REREALAE R INAESE | SO . A1 e
5 R AR M I A ) A [ B, R A R
S g SN | BRSO ZE AL DA OC )
T HURAE N I BE R BT ORR . SRAE A IR 1 K R
eI, T E U AR, b B S IR R RE AL
BT BB CBRRR CRRET IR SFENE,
I AL S PERE | IS FEAS . AU A B
HERBUIMIE, EIHIEW, Dk, JLFEE
SHHIE S L RN Wk, B iR AORE K 2
TG MALFEA T, SR ARG P S il i
O LA ER A Y BT, A
WFFER ] Z2 R B 23 8 4 5 BRI A Ttk &5 Wy it
e e, IRZHE(LPS) /S RAW264. 7 4l
FERETRFIAAL AR FEAREE 1 (ox-LDL) 155 RAW264. 7
AN AR BT LA AL PPN Hbr sh kR AR e Ak, LA
S B B2 25 B ARG BRI, S T e i T4 AR
1w

timsTOF & 43 B %4 . Avance NEO 600 MHz
R ARDE AL (F8E Bruker A7) ) 5 ZHEMS 1220
il A8 Y i RO AT (6 Agilent A7) 5
Wit (55 Eppendorf 23 7)) ; RE-52A Jiehk 25 KA
( BB R AEAALES] ) ; Varioskan 23 K £ Ik
BRI ( 32 [E Thermo Fisher Scientific 23 #]) ; #0O6
MR RN RS [ Il EY (R
ARAT ] A2 BIAY L2, CO, HiFRM OFr
Jng ESCO 24 7). Ultimate XB-C,q {5 3% #: [ 250
mmX10 mm, 5 pm, A BB R ( B A BR
2974

ANFE] ] LUX® 5 wm cellulose-2 (4 (250 mmx
10 mm, 5 pm, FE[E Phenomenex AH)); HZZHT
RERCHR GF254 (L8R B rEVE M A A RA A ;
200~ 300 HAEJZHTaERE (F S FL TARA
Fl); SQP RFH T4 Hr KF (fEE Sartorius 2
F) o NO R & (45 2938250320) . 5%
ST & (BODIPY 493/503) (1 Htdd
SRAEYHEARARAF) , ZHELIH (DMSO,
fit5 20817840, DAY TREARAF) ;
WERRZE bk (PBS) . DMEM R:fib sk HHEX-
W R (S 6124450, 6125418, 234137,
K Gibeo AH]) 5 FRAIMIE (HES 12B292, FH
KRS E YR R AR AT . TRk (LPS,
it 3550210007, JbmESEERHEARAFR); A
AR EIRE M (ox-LDL, #t5 2025-10-23, J M
ZEPRABABRA ) o AR (EE CIL 2
A HEE R @aEal (3EE Sigma A F]); HABE
R R Aral (RER TR A 2= A BR A ] ) |

JNAIET 2024 4 6 AT W) P2k A
FRTTAE ], e BUAR B2 2 K2 24 2 Bt e Ak T R 20
FUE N RO B A ) A Cyathula officinalis
Kuan [ TR, EiEFR AR (475 CO-20240604 )
PRAET AR H B 24 K 2% V4 B R (L 245 b Q187 25 90 Wi o3
WFFERT, RAW264. 7 /)N ERERAZ F WG 20 i ) sl
I AEMRHCA R A,
2 EBRSHE

BN 41 30 ke, A 10 £ Z B e]
TR 3 Yk, PREREIE SN 3. 2, 2 h, HBIFE
W, WUERR LAPLER, 153 6.93 kg BRH,
IMAKFEAT 431805 FH SR CBRAEE, ISR, 15
PR OFEEERALR T (320.51 g) , ZRECAEIMES,
DL G BE-HI I (50 : 1~0:50) BHEEPEMG, MR
i TLC KR g5 RS I AL 73, w4 A5 3] 15 4>
(Fr.A~Fr.0),

Fr. C ZREBAE 3, LiAimit-Z R R (2 : 0~
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2: 1) BEEEVEME, AF 11 A4 (Fr.Cl ~ Fr.
Cl1), Fr.C4%: C o Mk B AR 43 85, DL K
(30 : 70~100 : 0) BEEEVRML, 53 11 45
(Fr. C4. 1 ~Fr. C4.11), Fr. C4. 1 BREREFESTES, LU
A BE-F (100 2 1~0 2 100) A EE VRN, 15 3
4444y (Fr.C4.1.1 ~ Fr.C4.1.4), Fr.C4. 1.1
MR Z ) HPLC [ s A /K (55 0. 05% — 91
LK) 45:55], Wl WMR@IE, fim HPLC [k
A EE-K (70 : 30) ] 4ifk, HEEW 9
(1.6 mg, 1, =6.9 min); Fr.C4. 4 % ) [5] HPLC
[EhAI I EE-/K (55 - 45) ] 4lifk, 83L& 2
(4.7 mg, t,=24.9 min), 3(2.3 mg, 1,=27.2
min) . 1 (2.7 mg, t,=28.8 min), Fr. C5 {KIkx£&
e HPLC [ s fH B Bk (35 0 65) ], T
HPLC [shAHEE-K (70 : 30) ] 4ifk, 153
58 (0.9 mg, t,=12.5 min),

Fr. K £ 8, DL 580 - H (100
0~0:100) BEEEPEML, %] 11 A4 (Fr. K1~
Fr.K11), Fr. K9 2 C, S AR B AE 70 85, D HH i
K (10:90~100 : 0) HBEEEPEML, 15522 457
(Fr.K9. 1~Fr. K9.22), Fr. K9. 14 25 1F AHAE AL 23
B, DA BE-HEE (100 5 0~0 2 100) TR
B, 53 8 N4> (Fr.K9.14.1~Fr. K9.14.8),
Fr. K9. 14. 4 £ )2 A HPLC 4iifk, DI EE-7K (70 :
30) e, SEMEEY 4 (6.2 mg, 1,=5.7 min),

Fr. | REHENT, LW B EE (100 :
0~0: 100) BREEVEML, 743 8 M4H I (Fr.ll~
Fr.18), Fr.13 £ C R AHEE AL Z 8T, DL EE-K
(10 : 90 ~ 100 : 0) HHEEPE M, 143 8 44
(Fr.13. 1~Fr. 13.8), Fr.13.1 &R EN, D2
S EE-FEE (100 1 0~0: 100) BREFPENL, 15938
ANy (FrI3.1.1~Fr.13.1.8), Fr.13.1.6 KX
2 5 MEZ 03 | R HPLC [ i shAH - /K (30 -
70) ] difk, BEMLEY 11 (4.2 mg, t,=7.2
min) . 12 (7.8 mg, t,=11.6 min); Fr.13.3 £/x
i) HPLC [ JishAH P EE-K (58 = 42) ] 4lifk, 1%
FMEEYS (6.9 mg, 1,=22.6 min),

Fr. L ZREA 2T, DL 5 be-FH % (100
0~0:100) BEREEVEML, 153 9 45 (Fr. L1~
Fr.19), Fr. 14 KBRS, DL & H be-H i
(100: 0~0 : 100) FHEEVRML, 53 11 N4
(Fr.L4. 1~Fr. L4.11), Fr.14.7 & C JSOARRE R A
e, DLFIEE-K (5:95~100 : 0) BEEEPEML, 15
B Fr.14.7.1 ~Fr. 14.7.2, Fr.L4. 11 £ Sephadex

LH-20 BERCHE 73 85, DAH EEPEE, 1558 7 40
(Fr.14. 11 1~Fr.14.11.7), Fr.14.11.2 & CJx
AHREREAE ST, AW EE-/K (5 :95~100 : 0) BEREEVE
Wi, 785 Fr.14.11.2. 1~Fr. [4.11.2.5, Fr.14.11.2.4
MR 2 il 28 2 A% . Bl HPLC [ 3 3l AH Y -
K (70 :30), HABURE 3.0 ml/min] 4ifk, 5%
A5 13 (6.0 mg, t,=14.0 min)

Fr. M ZRERAEZHT, DLW - EE (80 ¢
1~0:80) BREEPEML, 753 14 414> (Fr. M1~
Fr. M14) , Fr. M1 KR &6 KA. [ AH HPLC 4§
fb, DIFFELIK (60 : 40) Ve, 5 F4k4 9 10
(4.0 mg, t;=14.2 min); Fr. M9 & C  JXAHRERAE
AYES, DAHIEE-ZK (10 £ 90 ~100 : 0) A B vk,
23] Fr. M9. 1 ~ Fr. M9.9, Fr. M9. 2 £ }f 4> HPLC
(A EE-/K (70 = 30) ] 4iifk, B24LEY 6
(16.7 mg, t,=10.4 min),

Fr. B ZrERAE S, LiAimiE- R LR (100
1~0:100) HHREEUENE, 753 13 M5 (Fr. E1~
Fr. E13) . Fr. E5S KK £ [ 1a) HPLC [ 3 8l AH H -
K (44 :56) ], Prsr HPLC[ i s AH FP BEE-/K (72 -
28) ] 4lifk, 58MLEY 7(2.2 mg, 1,=8.2 min),

A, BICRRRULI, Bl HPLC R R &
¥4 2.5 ml/min, KR IN 210 nm,

3 £HETE

&1, HERRY, (+) -HR-ESI-MS m/z:
313.070 8 [M+H]","H-NMR ( chloroform-d, 600
MHz) 8: 4.12 (3H, s, 5-OCH,), 6.11 (2H, s,
-OCH,0-), 6.71 (1H, s, H-8), 6.94 (1H, brt,
J=7.8 Hz, H-5"), 7.08 (1H, m, H-3'), 7.09
(1H, m, H-6'), 7.33 (1H, brt, J=7.8 Hz, H-
4y, 7.91 (1H, s, H-2) ;" C-NMR ( chloroform-d,
150 MHz) &: 153.6 (C-2), 125.9 (C-3), 178.9
(C-4), 141.6 (C-5), 135.9 (C-6), 154.0 (C-
7), 93.0 (C-8), 154.8 (C-9), 112.8 (C-10),
120.9 (C-1"), 156.8 (C-2'), 119.6 (C-3"),
130.2 (C-4"), 120.8 (C-5'), 130.6 (C-6'),
102.6 (-OCH,0-), 61.4 (5-OCH,). Ui I Jit%k
PES3CHk [13] HEREA -2, WMEEkEadYw1
S 5-HR -6, 7 H A2 R B

& 2. Wk, (+) -HR-ESI-MS m/z:
329.102 1 [M+H]",'"H-NMR ( methanol-d,, 600
MHz) &: 3.86 (3H, s, 5-OCH,), 3.91 (3H, s, 6-
OCH,), 3.99 (3H, s, 7-OCH,), 6.90 (1H, m,
H-5'), 6.90 (1H, m, H-3'), 6.99 (1H, s, H-8),
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7.22 (1H, m, H-6'), 7.22 (1H, m, H-4'), 8.07
(1H, s, H-2) ;" C-NMR ( methanol-d,, 150 MHz)
5: 155.1 (C-2), 124.9 (C-3), 177.8 (C-4),
141.9 (C-5), 153.7 (C-6), 160.0 (C-7), 97.7
(C-8), 156.4 (C-9), 113.9 (C-10), 120.8 (C-
1), 156.9 (C-2'), 117.3 (C-3"), 130.8 (C-
4"y, 120.7 (C-5'), 132.6 (C-6'), 61.8 (5-
OCH,), 62.6 (6-OCH,), 57.0 (7-OCH,), Vi I
B BdE 5 ok [14] B REA -5, BB ek
GY2 N2 -FRHES, 6, T-=F LSRR

a3, REAHRY, (+) -HR-ESI-MS
m/z; 323.052 5 [M+Na]*,'H-NMR ( acetone-d,,
600 MHz) &: 3.88 (3H, s, 6-OCH,), 6.56 (1H,
s, H-8), 6.93 (1H, brt, J=7.8 Hz, H-5"), 6.97
(1H, brd, J=7.8 Hz, H-3"), 7.27 (1H, brt, J=
7.8 Hz, H-4'), 7.31 (1H, brd, J=7.8 Hz, H-
6'), 8.22 (1H, s, H-2);" C-NMR ( acetone-d,,
150 MHz) &: 154.4 (C-2), 121.7 (C-3), 182.3
(C-4), 156.6 (C-5), 132.5 (C-6), 157.0 (C-
7), 94.6 (C-8), 154.4 (C-9), 106.5 (C-10),
119.6 (C-1"), 157.0 (C-2"), 117.5 (C-3"),
130.7 (C-4"), 120.6 (C-5'), 132.5 (C-6'),
60.7 (6-OCH,) , VI U4 530k [15] #id
FA—F, MEEE A 3 28 irilin B,

k& 4. AEKER, (+) -HR-ESI-MS m/z;
625.253 3 [M+H]*,'"H-NMR ( methanol-d,, 600
MHz) &: 2.47 (2H, dt, J=8.0, 2.0 Hz, H-B),
2.70 (2H, t, J=7.0 Hz, H-B'), 3.23 (2H, ddt,
J=14.0, 6.0, 7.0 Hz, H-a), 3.36 (1H, t, J=7.0
Hz, H-a'b), 3.40 (1H, t, J=7.0 Hz, H-a'a),
3.69 (1H, d, J=4.0 Hz, H-2), 3.75 (3H, s,
OCH,), 3.89 (3H, s, OCH,), 4.35 (1H, d, J=
4.0 Hz, H-1), 6.41 (1H, dd, J=8.1, 2.0 Hz, H-
6'), 6.53 (1H, s, H-8), 6.64 (1H, d, J=38.1
Hz, H-5"), 6.65 (1H, d, J=8.5 Hz, H-5"), 6.65
(1H, d, J=8.5 Hz, H-3"), 6.68 (1H, d, J=8.5
Hz, H-5"), 6.68 (1H, d, J=8.5 Hz, H-3"),
6.70 (1H, d, J=2.0 Hz, H-2'), 6.82 (1H, d, J=
8.5 Hz, H-6"), 6.82 (1H, d, J=8.5 Hz, H-2"),
6.88 (1H, s, H-5), 6.97 (1H, d, J=8.5 Hz, H-
6"), 6.97 (1H, d, J=8.5 Hz, H-2"), 7.21 (1H,
s, H-4) ;”C-NMR (methanol-d,, 150 MHz) §: 47.6
(C-1), 51.0 (C-2), 127.6 (C-3), 134.7 (C-4),
113.2 (C-5), 149.6 (C-6), 148.2 (C-7), 116.0
2976

(C-8), 135.9 (C-1"), 112.5 (C-2"), 148.9 (C-
3"), 146.3 (C-4'), 117.2 (C-5"), 121.4 (C-
6'), 131.2 (C-1"), 130.7 (C-2"), 116.2 (C-
3"y, 156.8 (C-4"), 116.2 (C-5"), 130.7 (C-
6"), 131.4 (C-1"), 130.8 (C-2"), 116.2 (C-
3"), 156.9 (C-4"), 116.2 (C-5"), 130.8 (C-
6"), 174.6 (C-2a), 170.4 (C-3a), 124.9 (C-
4a), 132.6 (C-8a), 42.7 (C-a'), 42.4 (C-a),
35.7 (C-B"), 35.5 (C-B), 56.6 (OCH,), 56.3
(OCH,) . VA EBEEEHE 530k [16] fRiEHA—
., MEEENLREY) 4 7 cannabisin D,

&S TEIEHA, (+) -HR-ESI-MS m/z:
647.235 1 [ M +Na]*,'H-NMR ( acetone-d,, 600
MHz) 6. 2.65 (2H, t, J=7.1 Hz, HB), 2.74
(2H, t, J=7.1 Hz, H-B"), 3.45 (2H, dd, J=
13.0, 6.0 Hz, H-a), 3.49 (2H, dd, J=13.0, 6.0
Hz, H-a"), 3.69 (3H, s, 3'-OCH,), 3.94 (3H,
s, 3-OCH, ), 6.58 (1H, d, J=15.7 Hz, H-8'),
6.68 (1H, d, /=8.6 Hz, H-3"), 6.68 (1H, d, J=
8.6 Hz, H-5"), 6.74 (1H, d, J=8.4 Hz, H-5),
6.76 (1H, d, J=8.6 Hz, H-6"), 6.76 (1H, d,
J=8.6 Hz, H-3"), 6.78 (1H, d, J=8.4 Hz, H-
5"), 6.89 (1H, d, J=8.6 Hz, H-6"), 6.89 (1H,
d, J=8.6 Hz, H-2"), 7.03 (1H, dd, J=8.4, 2.0
Hz, H-6), 7.05 (1H, d, J=8.6 Hz, H-3"), 7.05
(1H, d, J=8.6 Hz, H-6"), 7.13 (1H, dd, J=
8.4, 2.0 Hz, H-6"), 7.27 (1H, s, H-7), 7.27
(1H, d, J=2.0 Hz, H-2), 7.35 (1H, d, J=2.0
Hz, H-2'), 7.45 (1H, d, J=15.7 Hz, H-7");"C-
NMR ( acetone-ds, 150 MHz) 6. 125.5 (C-1),
112.3 (C-2), 148.3 (C-3), 147.0 (C-4), 115.1
(C-5), 121.5 (C-6), 123.7 (C-7), 142.2 (C-
8), 166.1 (C-9), 131.6 (C-1"), 113.5 (C-2"),
150.2 (C-3"), 148.9 (C4'), 116.0 (C-5),
125.6 (C-6"), 139.6 (C-7"), 121.9 (C-8"),
163.3 (C-9"), 130.7 (C-1"), 130.5 (C-2"),
116.1 (C-3"), 156.7 (C-4"), 116.1 ( C-5"),
130.5 (C-6"), 131.1 (C-1"), 130.5 (C-2"),
116.1 (C-3", 5"), 156.7 (C-4"), 130.5 (C-
6"), 56.2 (3-OCH,), 55.9 (3'-OCH,), 42.0 (C-
a'), 41.8 (C-a), 35.7 (C-B"), 35.5(C-B), LA
RS Yk Es SOk [17] HRkiE SRR —EL,
WO ELE W) 5 N cannabisin F,

EY 6. HOMARY, (+) -HR-ESI-MS m/z:
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314.138 5 [M+H]",'"H-NMR ( methanol-d,, 600
MHz) &: 2.75 (2H, t, J=7.5 Hz, H-7'), 3.46
(2H, t, J=7.5 Hz, H-8), 3.87 (3H, s, 3-
OCH,), 6.40 (1H, d, J=15.6 Hz, H-8), 6.71
(1H, d, J=2.1 Hz, H-5"), 6.72 (1H, d, J=2.1
Hz, H-3'), 6.79 (1H, d, J=8.1 Hz, H-5), 7.01
(1H, dd, J=8.1, 2.1 Hz, H-6), 7.04 (1H, d,
J=2.1 Hz, H-6'), 7.05 (1H, d, J=2.1 Hz, H-
2')y, 7.11 (1H, d, J=1.8 Hz, H-2), 7.43 (1H,
d, J=15.6 Hz, H-7) ;" C-NMR ( methanol-d,, 150
MHz) §: 128.3 (C-1), 111.5 (C-2), 150.0 (C-
3), 149.3 (C-4), 116.5 (C-5), 123.2 (C-6),
142.0 (C-7), 118.7 (C-8), 169.2 (C-9), 131.3
(C-1"), 116.3 (C-3"), 156.9 (C-4"), 130.7 (C-
2'), 56.4 (3-0CH,), 116.3 (C-5'), 35.8 (C-
7Y, 130.7 (C-6"), 42.5 (C-8'), VA %
53CHk (18] iR A—3, WMEELEY 6 K
J52 3 - - BT 258 s e .

e 7. AEmA, (+) -HR-ESI-MS m/z.
336.120 8 [ M+Na]*,'"H-NMR ( methanol-d,, 600
MHz) &: 2.69 (2H, t, J=7.5 Hz, H-7"), 3.40
(2H, t, J=7.5 Hz, H-8'), 5.81 (1H, d, J=12.6
Hz, H-8'), 3.83 (3H, s, 3'-OCH,), 6.69 (2H,
d, J=8.5 Hz, H-3, 5),, 6.74 (1H, d, J=8.2
Hz, H-5'), 6.93 (1H, dd, J=8.2, 1.9 Hz, H-
6'), 6.61 (1H, d, J=12.6 Hz, H-7"), 7.36
(1H, d, J=1.9 Hz, H-2'), 7.00 (2H, d, J=8.5
Hz, H-2, 6);"C-NMR (methanol-d,, 150 MHz) §:
131.2 (C-1), 130.7 (C-2), 116.2 (C-3), 156.9
(C-4), 130.7 (C-6), 35.6 (C-7), 42.4 (C-8),
170.3 (C-9), 128.5 (C-1'), 113.9 (C-2'),
116.2 (C-5), 148.6 (C-3'), 124.8 (C-6'),
148.5 (C-4"), 115.8 (C-5'), 56.4 (3'-OCH,),
138.4 (C-7"), 121.6 (C-8"), L ikis%kd 53¢
BRO[19] HOEEAR -, BEEEhEY 7 M-
N- BT 25 P i J .

a8, FEmA, (+) -HR-ESI-MS m/z.
215.031 7 [ M+Na]*,'"H-NMR ( methanol-d,, 600
MHz) &: 3.91 (3H, s, 7-OCH,), 6.21 (1H, d,
J=9.4 Hz, H-3), 6.78 (1H, s, H-8), 7.12 (1H,
s, H-5), 7.87 (1H, d, J=9.4 Hz, H-4) ;"C-NMR
(methanol-d,, 150 MHz) &: 164.1 (C-2), 147.1
(C-6), 112.6 (C-3), 109.9 (C-5), 153.0 (C-
7), 146.2 (C-4), 104.0 (C-8), 151.5 (C-9),

56.8 (7-OCH,), 112.5 (C-10), DL bt 5
SCHR [20] OB A B, BOEEREY 8 WK
R

a9, HETEIKHAR, (+) -HR-ESI-MS
m/z: 229.047 3 [M+Na]*,'H-NMR ( methanol-d, ,
600 MHz) &: 3.88 (3H, s, 7-OCH,), 3.93 (3H,
s, 6-OCH,), 6.27 (1H, d, J=9.6 Hz, H-3),
6.99 (1H, s, H-8), 7.14 (1H, s, H-5), 7.89
(1H, d, J=9.6 Hz, H-4) ;"C-NMR ( methanol-d, ,
150 MHz) 8. 163.8 (C-2), 110.0 (C-3), 56.9
(6-OCH,), 113.6 (C-5), 154.8 (C-7), 101.0
(C-8), 151.3 (C-9), 145.9 (C-4), 56.8 (7-
OCH,), 113.1 (C-10), 148.1 (C-6), DL )i
Bl 50k [21] HoEEA—8, WEEEAY 9
ﬂ{lscoparoneo

&Y 10, TTEEKAE, (+) -HR-ESI-MS m/z:
183.065 1 [M+H]","H-NMR ( methanol-d,, 600
MHz) &; 3.86 (3H, s, 4-OCH,), 3.89 (3H, s, 7-
OCH,), 6.84 (1H, d, J=8.8 Hz, H-5), 7.54
(1H, m, H-6), 7.55 (1H, m, H-2);" C-NMR
(methanol-d,, 150 MHz) &; 122.5 (C-1), 113.5
(C-2), 125.0 (C-6), 148.8 (C-3), 168.7 (C-
7), 152.9 (C-4), 115.9 (C-5), 52.4 (7-OCH,),
56.4 (4-OCH,) , VI UG 530Hk [22] #id
FAR—F, WEEMAAY 10 Ry 3-8 5E-4-F IR
H R e

k& 11, A EH A, (+) -HR-ESI-
MS m/z: 113.034 5 [M+H]" ,'"H-NMR ( pyridine-d;
600 MHz) &: 7.53 (1H, d, J=7.5 Hz, H-6) 5.82
(1H, d, J=7.5 Hz, H-5),;"C-NMR ( pyridine-d;,
150 MHz) &: 101.7 (C-3, 6), 153.7 (C-1, 2),
166.2 (C-7, 7'), 142.5 (C-4, 5). DLk
53R [23] A2, SEEEAEY 118
uracil ,

& 12, LEEH, (+) -HR-ESI-MS m/z;
123.055 3 [ M + H]'.,"H-NMR ( DMSO-d,, 600
MHz,) 8: 7.49 (1H, dd, J=7.5, 4.5 Hz, H-5),
8.20 (1H, d, J=7.5 Hz, H-4), 8.70 (1H, d, J=
4.5 Hz, H-6), 9.03 (1H, s, H-2);" C-NMR
(DMSO-d,, 150 MHz) &: 148.7 (C-2), 123.4 (C-
5), 135.2 (C-4), 151.9 (C-6), 129.7 (C-3),
166.4 (C-7), VI L8 530l [24] il
A—F, HOSEEY 12 IR

EW 13, A ERHAK, (+) -HR-ESI-

2977



2026 4F 9 A
Fa48 K FEoM

R %

Chinese Traditional Patent Medicine

September 2026
Vol. 48 No. 9

MS m/z: 671.375 7 [M+Na]",'H-NMR ( methanol-
d,, 600 MHz) 6: 0.76 (3H, s, H,-24), 0.86
(3H, s, H,-23), 0.89 (3H, d, J=6.6 Hz, H,-
30), 1.02 (3H, s, Hy-27), 0.97 (3H, d, J=6.6
Hz, H,-29), 1.01 (3H, s, H;-26), 5.62 (1H,
brs, H-11), 2.38 ( 1H, brs, H-8);" C-NMR
(methanol-d,, 150 MHz) &; 25.5 (C-1), 78.6 (C-
3), 51.4 (C-5), 79.4 (C-7), 50.4 (C-8), 13.1
(C-24), 49.8 (C-17), 137.0 (C-9), 48.2 (C-
10), 27.2 (C-6), 75.4 (C-2"), 38.4 (C-12),
38.6 (C-14), 18.1 (C-27), 119.7 (C-11), 31.3
(C-15), 33.0 (C-16), 28.0 (C-2), 56.0 (C-
18), 38.9 (C-20), 58.6 (C-21), 31.5 (C-22),
76.4 (C-19), 26.8 (C-23), 178.8 (C-25), 39.1
(C-13), 16.9 (C-26), 63.3 (C-28), 23.4 (C-
29), 23.7 (C-30), 102.5 (C-1"), 78.2 (C-3"),
72.0 (C-5'), 77.8 (C-4"), 41.6 (C-4), 63.1
(C-6") o VAL ik 8t 5 3Cmk [25] il A —
B, MEEEAAE Y 13 A 28-hydroxymyrotheol A-19-
0-B-D-glucopyranoside .

4 HBHRKREERELE TN

4.1 i3z RAW264. 7 /N ELUE We 4 i & T 1E
BN, FEER 37 €. 5% CO,. 4
LB 35 W%k ] DMEM JERb 5 3556 3 hn 10% G4
ME5 1% FER-MEREAW.

4.2 CCK-8 i:aml gm o i W Ab T X 504 K )
(20 B dE 2% 10* /L% BEHERD 96 fLAk b, RALINA
100 wL BT SE 235 IR, WAL 24 h, A=
FIXTRRZA NG 254 (A B EE R 40 wmol/L) ,
YKSEFE 24 h, AFLIEIN 10 pL CCK-8 (A, bt
6 37 CHEIEIFE 1 h, £ 450 nm ALK 25
E (0D) fH, #HMAXMEATE R = (HA4HF
¥ 0D fH/%5 F X BRZLF 44 OD i) x100% 5541
MIFEIG %, WA 1 s, 7E 40 pmol/L ¥R T &1k
G T, BOERR TR 22500

4.3 HE RAW264. 7 UHELL 2x10°/FL% B 22 /b
T 96 fLtl, H53% 24 h, Zr has AN REL] . i
H (1 wg/mL LPS) . BHYEXTARZH (1 wg/mL LPS+
12.5 pmol/L Z# ) MY A (1 pg/mL
LPS+40 pmol/L L&), AbFE 24 h, WS4 |-
THW S0 wL, FR =W 96 LA, KU A S
{ARF Griess B350 1 . 114550 wL, IR
NG FE 540 nm A AR E OGRS, GniE 2 TR,
AR, AW 1. 6 BEIIE LPS 5 S
2978

120

100
£ 80
@
& 60
=
§ 40+
20
0—
&®%@\»sub«%a@¢¢
R Ko

1 ZWAYTE 40 pmol/L iRE T3 RAW264. 7 i iE
MR (xxs, n=3)
Fig.1 Effects of various compounds with the concentration
of 40 pmol/L on RAW264.7 cell viability (x=zs,
n=3)

RAW264. 7 #fififi NO 4= % (P<0.05) .

*x

.
3 #TTT%T+TTT

0T T 71
RSV NN DI

B
&5
&/Qﬁ‘ ’%’é& e

. SEAXBA R, P<0.01; SHAIA KA, P<0.05,

#P<0.01,

2 EZEWI LPS F5 RAW264. 7 HHHE  NO 4§
%0 (xxs, n=3)

Fig. 2 Effects of various compounds on NO production in
LPS-induced RAW264. 7 cells (xxs, n=3)

4.4 BRI AR 2x 10"/ FL% R T
96 fLARH, KiFF 24 h, JIA 75 pg/mL ox-LDL #
SEAGFRDUBARAY | DL 12,5 wmol/L 2535 & Ky PHME X}
M, 40 pmol/L AL& W T 10 24 h, B 4iffl, M
PBS ¥k 2 ¥k, A 4% Z R EE, EiREE 15
min, P PBS P 2 K, ESLIIA 100 wL BODIPY
493/503 Y iy, EIRWEE 15 min J5 T YA,
PBS Ve 2 Ik, SRR TR 5B 2R gox) e 6 Rk
TIREHSrHr, W 3 i, SEERIA E, bh
Y11 BEA ZAMH ox-LDL 55 RAW264. 7 41l Jitg 1 fig
iR (P<0.01)
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[iazx/i
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A0
400
& 300
=
il
19 2001
:§ ## #H4
B |
om IOO_
N
é&%%&
e ¥y

TE: 52 X I e,

ey

P<0.01; SR E, *# P<0.01,
B3 &BEWit RAW264. 7 RS B AR A

=W (xxs, n=3)

Fig.3 Effects of various compounds on lipid deposition in ox-LDL-induced RAW264. 7 cells (x+s, n=3)

4.5 HitF 54 il GraphPad Prism 8 {4 i
b, BAEll (xxs) £x, ZHMELBR TR
Il%?jiiéﬁ}ﬂ? P<0.05 £R2EFHAGIHE L,
5 WitE4%

ﬂ%%ﬁ@%@ﬁ Foft 52 25 19 18 M 8 E P 9
o, O H AR 2 el JEE SO K A ER LA
ks, Bk, WRBR™Ph I EITR . s
AR PR B3 B TN AR S 25 M K RO AT B8R . AR
FEX N A1 SR SRR AL 5 U R IT RIS, 2%

SrERHE 13 AMeEY, Hod G 4 HE kN
BHEYIR R, 5. 8, 10, 11 HE WMLt
KB, TR, AR E LPS /5 RAW264.7 B
W A1 it 48 A A5 B8 R ox-LDL 35 5 RAW264. 7 F I
YRR FTUCRUBERY | PP 45 Ak 5 Wbt 3 ik oF) A £
e, IHRA CCK-8 I HEER 40 pmol/L F X} 4
Mo s E . IR RS R B, kB 1. 6
FIH PRGN, WA S B AR B R
BB, EE WA ER MR, Lk, &
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