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Abstract: Objective To study the chemical constituents of Lonicera japonica leaves and their hepatoprotective activities. Methods
The chemical constituents from L. japonica leaves were isolated and purified by the chromatography on silica gel column,
reversed-phase Cis column, Sephadex LH-20 column, and semi-preparative HPLC and their structures were identified by various
spectroscopic analysis. In this experiment, an in vitro hepatocyte injury model was used, and the MTT method was used to detect the
effects of compounds against acetaminophen (APAP)-induced injury of human liver cancer HepG2 cells. Results Nineteen
compounds were isolated from the ethanol extract of L. japonica leaves, which were identified as secologanoside (1), 8-epiloganic
acid (2), loganic acid (3), caffeic acid (4), chlorogenic acid (5), cryptochlorogenic acid (6), neochlorogenic acid (7),
6’-0O-p-D-apiofuranosy! sweroside (8), demethylsecologanol (9), sweroside (10), vogeloside (11), epi-vogeloside (12) , luteolin-7-
O-p-D-glucoside (13), isochlorogenic acid A (14), isochlorogenic acid B (15), cynaroside (16), luteolin-7-O-[o-L-
pyranafinosyl-(1—6)]-B-D-glucopyranoside (17), luteolin-7-O-xyloside (18) and lonicerin (19). Among them, compounds 2—11, 13—15,
17 showed significant anti-APAP liver injury effects. Conclusion Compounds 1, 2, 8, 11, 12 and 18 are isolated from L. japonica
leaves for the first time, while compound 18 is obtained from L. japonica for the first time. Compounds 2—11, 13—15, 17 showed
significant hepatoprotective activities.
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2224145 HPLC (ZJi5-0.1% FF iz 7K 10 © 90) 7534k,
A4 8(21 mg); Fr. 1-4-3 34 #% HPLC( Zfif§-0.1%
HER/K 10 © 90) 321454 9(34 mg). 10(52 mg).
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¥ Fr.3-4 (3.3 ) VARG EEIAE, DL 80% H i 5E
BEVERE, 5% 5 N (Fr. 3-4-1~3-4-5). ¥ Fr.
3-4-3. Fr. 3-4-4, Fr. 3-4-5 53 5lik4s, BIfSLE9
13 (105 mg)+ 14 (44 mg). 15 (16 mg); ¥ Fr. 3-4-2
2L 4 4 HPLC (Zi5-0.1%H /K 15 © 85), 4
FILEY 16 (25 mg); RAERE L-3000 HAH gAY
(ZE-0.1%HFR/K 16 © 84) X} Fr. 3-4-1 HEATHHy, 15
FIEEY 17 (21 mg). 18 (43mg). 19 (22mg).
3 HHEE

WEW 1 HF K. ESI-MS m/z: 413.3 [M+
Na]*, CisH2201:Na. *H-NMR (400 MHz, DMSO-ds)
d: 7.40 (1H, brs, H-3), 5.54 (1H, m, H-8), 5.37 (1H, d,
J = 4.0 Hz, H-1), 5.21 (1H, d, J = 16.0 Hz, H-10a),
5.20 (1H, d, J = 12.0 Hz, H-10b), 4.50 (1H, d, J = 7.6
Hz, H-1'), 3.43 (1H, m, H-5), 2.90~3.70 (6H, m,
H-2'~6"), 2.93 (1H, m, H-9), 2.71 (1H, m, H-6), 2.09
(1H, m, H-6); ¥C-NMR (100 MHz, DMSO-ds) 6:
173.7 (C-7), 168.1 (C-11), 151.9 (C-3), 134.0 (C-8),
120.2 (C-10), 109.2 (C-4), 99.0 (C-1'), 95.8 (C-1),
77.7 (C-3"), 77.2 (C-5"), 73.5 (C-2'), 70.4 (C-4"), 61.5
(C-6"), 43.5 (C-9), 34.0 (C-6), 27.3 (C-5). LA - ##i 5
HROE A -, WS AY 1 ORI
BRAFIR

&Y 2: WwHER K. ESI-MS miz: 377.4 [M+
H]*, CisH25010. H-NMR (400 MHz, DMSO-de)
7.27 (1H, s, H-3), 5.36 (1H, d, J = 4.0 Hz, H-1), 4.48
(1H, d, J = 7.6 Hz, H-1), 3.67 (1H, m, H-6'a), 3.43
(1H, m, H-6'b), 2.85 (1H, m, H-5), 2.39 (1H, m, H-8),
1.99 (1H, m, H-9), 1.89 (1H, m, H-6a), 1.69 (1H, m,
H-6b), 0.94 (3H, d, J = 7.2 Hz, H-10); 3C-NMR (100
MHz, DMSO-ds) §: 168.7 (C=0), 150.3 (C-3), 113.5
(C-4), 98.6 (C-1'), 94.6 (C-1), 77.7 (C-5"), 77.3 (C-3"),
77.2 (C-7), 73.6 (C-2'), 70.6 (C-4"), 61.8 (C-6"), 44.0
(C-9), 41.6 (C-8), 40.1 (C-6), 30.2 (C-5), 14.4 (C-10).
DL B 5 SO B B A — B, S A 2
9 8-RAENRENR

WA 3: AN A . ESI-MS miz: 377.4 [M+
H]+, Clestoloo lH-NMR (400 MHZ, DMSO-de) 0:
7.30 (1H, s, H-3), 5.09 (1H, d, J = 5.2 Hz, H-1), 4.48
(1H, d, J = 7.6 Hz, H-1"), 3.43 (1H, dd, J = 6.4, 12.0
Hz, H-7), 2.06 (1H, m, H-9), 1.81 (1H, m, H-6a), 1.72
(1H, m, H-6b), 1.45 (1H, m, H-8), 0.99 (1H, s, H-10):
BC-NMR (100 MHz, DMSO-ds) J: 166.4 (C=0),

148.4 (C-3), 111.0 (C-4), 96.9 (C-1"), 94.4 (C-1), 75.6
(C-3"), 75.1 (C-5"), 71.5 (C-T7), 70.5 (C-2'), 68.5 (C-4"),
59.5 (C-6"), 43.1 (C-9), 40.1 (C-6), 38.9 (C-8), 29.3
(C-5), 11.9 (C-10). LA L-%¥E 5 SClk4RE FE A —
O, WS ENEY) 3 NG

&Y 4: FEKK. ESI-MS m/z: 181.2 [M+
H]*, CoHgO4s. 'H-NMR (400 MHz, DMSO-ds) J: 9.49
(1H, s, H-9), 7.44 (1H, d, J = 16.0 Hz, H-7), 7.06 (1H,
s, H-2), 6.98 (1H, d, J = 8.0 Hz, H-6), 6.78 (1H, d, J =
8.0 Hz, H-5), 6.20 (1H, d, J = 16.0 Hz, H-8); *C-NMR
(100 MHz, DMSO-ds) J: 168.4 (C-9), 148.6 (C-4),
146.0 (C-3), 145.0 (C-7), 126.2 (C-1), 121.6 (C-6),
116.2 (C-8), 115.6 (C-5), 115.1 (C-2). LA - ¥¥ 53k
FOE AR, WS EY) 4 MR .

WEW5: HFE kAR, ESI-MSm/z: 353.3 [M—
H]~» CisH1709. H-NMR (400 MHz, DMSO-ds) o:
9.61 (2H, brs, 3', 4-OH), 7.43 (1H, d, J = 16.0 Hz,
H-7"), 7.04 (1H, d, J = 2.2 Hz, H-2"), 6.99 (1H, dd,
J=22,84Hz H-6",6.77 (1H , d, J = 8.4 Hz, H-5),
6.16 (1H, brs, H-8"), 4.94 (1H, m, H-3), 3.93 (1H, m,
H-4), 3.57 (1H, m, H-5), 2.03~1.79 (2H, m, H-2, 6);
BC-NMR (100 MHz, DMSO-dg) d: 175.4 (C=0),
166.2 (C-9'), 148.8 (C-4"), 146.0 (C-7'), 145.4 (C-3'),
126.1 (C-1'), 121.8 (C-6"), 116.2 (C-2"), 115.2 (C-8"),
114.8 (C-5"), 73.9 (C-1), 71.3 (C-3), 70.9 (C-4), 68.5
(C-5), 37.7 (C-6), 36.7 (C-2). LA L Hls 5 ik ki £
R, B E AW 5 NRIER

&Y 6: WA . ESI-MS miz: 377.3 [M+
Na]*, C1sH1s0oNa. *H-NMR (400 MHz, DMSO-de) &:
7.51 (1H, d, J = 16.0 Hz, H-7), 7.05 (1H, s, H-2),
7.01 (1H, d, J = 8.0 Hz, H-6"), 6.78 (1H, d, J = 8.0 Hz,
H-5"), 6.28 (1H, d, J = 16.0 Hz, H-8'), 4.77 (1H, d, J =
6.0 Hz, H-4), 410 (1H, m, H-5), 4.01 (1H, m, H-3),
1.92~2.04 (4H, m, H-2, 6); 3C-NMR (100 MHz,
DMSO-dg) d: 175.9 (C=0), 166.8 (C-9'), 148.8 (C-4"),
146.0 (C-7'), 145.3 (C-3"), 126.1 (C-1'), 121.7 (C-6"),
116.3 (C-5"), 115.2 (C-2'), 115.1 (C-8'), 77.4 (C-4),
74.6 (C-1), 67.0 (C-5), 64.4 (C-3), 41.2 (C-2), 38.2
(C-6)o DA Hdh 5 sCmfAhoE B AR — 50, s e fh
H) 6 ABREEIEIR .

& 7. Atk AK. ESI-MS m/z: 377.3 [M+
Na]*, C16H1s09Na. *H-NMR (400 MHz, DMSO-de) o:
7.47 (1H, d, J = 16.0 Hz, H-7"), 7.03 (1H, d, J = 4.0
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Hz, H-2'), 6.98 (1H, dd, J = 8.0, 4.0 Hz, H-6"), 6.77
(1H, d, J = 8.0 Hz, H-5"), 6.21 (1H, d, J = 16.0 Hz,
H-8"), 5.18 (1H, m, H-5), 4.90 (1H, s, H-3), 3.87 (1H,
m, H-4), 1.93~2.19 (4H, m, H-2, 6); ¥C-NMR (100
MHz, DMSO-dg) d: 176.5 (C=0), 166.5 (C-9'), 148.6
(C-4"), 146.0 (C-7'), 144.9 (C-3"), 126.2 (C-1"), 121.5
(C-6"), 116.3 (C-5'), 115.5 (C-8'), 115.1 (C-2'), 73.4
(C-1), 71.7 (C-5), 71.4 (C-4), 67.7 (C-3), 40.4(C-2),
35.6 (C-6). LA EHG#E 5 3Cmk i i He A — 3500, s
EWEY T BRI -

WEY8: EF kK. ESI-MSm/z: 513.5 [M+
Na]*, CaH30013Na. H-NMR (400 MHz, DMSO-ds)
d: 7.39 (1H, s, H-3), 5.69 (1H, m, H-8), 5.33 (1H, d,
J=8.0 Hz, H-1), 5.20 (1H, d, J = 16.0 Hz, H-10), 4.52
(1H, d, J = 8.0 Hz, H-1"), 4.03 (1H, d, J = 4.0 Hz,
H-1"), 2.96~3.70 (13H, m, Hz-7, H-2'~H»-6', H-2",
4", 5", 2.67 (1H, m, H-5), 2.45 (1H, m, H-9), 1.94
(1H, m, H-6a), 1.61 (1H, m, H-6b); C-NMR (100
MHz, DMSO-ds) J: 168.6 (C-11), 151.5 (C-3), 135.3
(C-8), 119.2 (C-10), 113.0 (C-1"), 103.7 (C-4), 99.1
(C-1"), 96.0 (C-1), 77.7 (C-3"), 77.1 (C-2"), 73.5 (C-3'),
73.0 (C-5'), 71.0 (C-4"), 70.5 (C-2'), 68.0 (C-7), 67.5
(C-4"), 65.6 (C-6), 61.6 (C-5"), 43.7 (C-9), 30.3 (C-5),
30.1 (C-6). VA i 5 CiRfkiEFA— 2, ks
SEALEYD 8 N 6'-O-B-D-MIR Fhi 5 3 .

& 9: Ak A. ESI-MS m/z: 377.1 [M+
H]*, CieH25010. H-NMR (400 MHz, DMSO-de) 6
7.44 (1H, s, H-3), 5.76 (2H, m, H-1, 8), 5.50 (1H, d,
J = 2.0 Hz, H-10a), 5.25 (1H, d, J = 2.0 Hz, H-10b),
4.67 (1H, d, J = 8.0 Hz, H-1"), 3.55 (2H, m, H-7a, 7b),
2.60 (1H, m, H-9), 1.82 (1H, m, H-6a), 1.71 (1H, m,
H-6b); 13C-NMR (100 MHz, DMSO-ds) o: 170.1
(C-11), 151.8 (C-3), 134.6 (C-8), 117.7 (C-10), 104.6
(C-4), 98.7 (C-1"), 96.2 (C-1), 76.9 (C-5"), 76.5 (C-3"),
73.2 (C-2"), 70.1 (C-4"), 68.3 (C-6'), 59.7 (C-7), 42.4
(C-9), 27.0 (C-6), 24.5 (C-5). LA_EH ¥ 55 ik i 3
A —F02, Wk e A4 9 A demethylsecologanol .

&9 10: BRI A . ESI-MS m/z: 359.3
[M+H]+, C16H230go lH-NMR (400 MHZ, DMSO-de)
5: 7.49 (1H, s, H-3), 4.51 (1H, d, J = 5.2 Hz, H-1");
BBC-NMR (100 MHz, DMSO-dg) d: 165.1 (C-11),
151.9 (C-3), 132.8 (C-8), 120.7 (C-10), 105.3 (C-4),
96.0 (C-1), 98.5 (C-1'), 77.8 (C-3"), 76.8 (C-5"), 73.6

(C-2"), 70.5 (C-4"), 68.1 (C-7), 61.5 (C-6"), 41.9 (C-9),
27.2 (C-5), 24.7 (C-6). LA L% ds 5 SRR Ha A —
|, WA 10 BT ST .

&Y 11: HRER A, ESI-MS m/z: 389.4 [M+
H]*, Ci7H25010. H-NMR (400 MHz, DMSO-ds) o:
7.53 (1H, d, J = 2.4 Hz, H-3), 5.41 (2H, overlapped,
H-1, 8), 5.34 (1H, m, H-7), 5.27 (1H, m, H-10a), 5.24
(1H, m, H-10b), 4.52 (1H, d, J = 8.0 Hz, H-1"), 3.01
(1H, m, H-5), 2.87~3.17 (6H, m, H-5, 2'~6"), 2.64
(1H, m, H-9), 2.00 (1H, m, H-6a), 1.28 (1H, m,
H-6b); 3C-NMR (100 MHz, DMSO-ds) o: 164.5
(C-11), 152.7 (C-3), 132.7 (C-8), 121.0 (C-10), 104.3
(C-4), 98.5 (C-7), 99.2 (C-1"), 96.7 (C-1), 77.8 (C-5"),
77.2 (C-3"), 73.6 (C-2"), 70.5 (C-4'), 61.5 (C-6'), 56.5
(OCHs), 41.8 (C-9), 30.4 (C-6), 24.0 (C-5). LA L-%idE
LR R A — S0, st a Y 11 kY
B H AR N

& 12: FEEk A . ESI-MS m/z: 389.4 [M+
H]+, C17H25010- H-NMR (400 MHz, DMSO-da) 0:
7.51 (1H, d, J = 2.4 Hz, H-3), 5.52 (2H, m, H-, 8),
5.32 (1H, m, H-7), 452 (1H, d, J = 8.0 Hz, H-1"),
2.85~3.70 (6H, m, H-5, 2'~6"); 3C-NMR (100 MHz,
DMSO-dg) 6: 164.2 (C-11), 152.2 (C-3), 132.5 (C-8),
121.0 (C-10), 104.3 (C-4), 101.5 (C-1"), 99.2 (C-7),
96.0 (C-1), 77.8 (C-5"), 76.8 (C-3"), 73.5 (C-2'), 70.4
(C-4"), 61.4 (C-6"), 56.5 (OCHj), 41.7 (C-9), 28.9
(C-6), 21.8 (C-5) . LA F-Hdf 5 STk Fe AR — i 14,
M e A 12 R AR T 2P 4 IS

&Y 13: AR K. ESI-MS m/z: 463.4
[M~+H]*, C21H19011. *H-NMR (400 MHz, DMSO-ds)
5: 7.46 (1H, m, H-2), 7.43 (1H, d, J = 4.0 Hz, H-6"),
6.92 (1H, d, J = 8.0 Hz, H-5), 6.80 (1H, d, J = 2.0 Hz,
H-8), 6.76 (1H, s, H-3), 6.46 (1H, d, J = 2.0 Hz, H-6),
5.10 (1H, d, J = 4.4 Hz, H-1"); B3C-NMR (100 MHz,
DMSO-dg) §: 182.3 (C-4), 164.9 (C-2), 163.4 (C-7),
161.6 (C-5), 157.4 (C-9), 150.4 (C-4'), 146.2 (C-3"),
121.9 (C-1'), 119.6 (C-6"), 116.4 (C-5), 114.0 (C-2"),
105.8 (C-10), 103.6 (C-3), 100.4 (C-1"), 100.0 (C-6),
95.2 (C-8), 77.6 (C-3"), 76.9 (C-5"), 73.6 (C-2"), 70.0
(C-4"), 61.1 (C-6")» LA FHHR 55 SCliRAE S A — 41,
WS AW 13 AR BB 5K -7-O-B-D-H & HE 1 .

WEY) 14: REEHK K. ESI-MS m/z: 517.5
[M~+H]*, C2sH25012. *H-NMR (400 MHz, DMSO-ds)
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5: 7.53 (1H, d, J = 16.0 Hz, H-7"), 7.47 (1H, d, J =
16.0 Hz, H-7""), 7.01 (1H, d, J = 8.0 Hz, H-2"), 7.01
(1H, d, J = 8.0 Hz, H-6"), 7.01 (1H, d, J = 8.0 Hz,
H-6"), 6.80 (1H, d, J = 16.0 Hz, H-5"), 6.80 (1H, d, J =
16.0 Hz, H-5"), 6.28 (1H, d, J = 16.0 Hz, H-8"), 6.21
(1H, d, J = 16.0 Hz, H-8"), 5.20 (2H, overlapped, H-3,
5), 3.85 (1H, m H-4), 1.98~2.15 (4H, m, H-2, 6);
13C-NMR (100 MHz, DMSO-ds) 0: 176.2 (C-7), 166.6
(C-9"), 166.2 (C-9"), 148.9 (C-4"), 148.7 (C-4"), 146.1
(C-7"), 146.0 (C-7)), 145.6 (C-3"), 145.2 (C-3"), 126.1
(C-1"), 126.0 (C-1"), 121.9 (C-6"), 121.7 (C-6'), 116.3
(C-5"), 1162 (C-5"), 115.2 (C-2"), 115.1 (C-2'), 114.6
(C-8"), 114.1 (C-8), 73.1 (C-1), 71.4 (C-5), 70.4 (C-3),
68.4 (C-4), 36.7 (C-6), 35.3 (C-2). LA_E¥¥E 5 Ciik i
FAR—8S, WS A 14 AREIRRR A
A9 15: EEN K. ESI-MS miz: 5175 [M+
H]+, C25H250120 IH-NMR (400 MHZ, DMSO-de) 0.
7.51 (1H, d, J = 16.0 Hz, H-7"), 7.45 (1H, d, J = 16.0
Hz, H-7""), 7.05 (1H, d, J = 1.8 Hz, H-2"), 7.04 (1H, d,
J=1.8 Hz, H-2"), 6.99 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
6.98 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 6.77 (1H, d, J =
8.2 Hz, H-5"), 6.76 (1H, d, J = 8.2 Hz, H-5"), 6.27
(1H, d, J = 16.0 Hz, H-8'), 6.18 (1H, d, J = 16.0 Hz,
H-8"), 5.40 (1H, m, H-3), 4.99 (1H, s, H-4), 4.21 (1H,
s, H-5), 2.05~2.24 (4H, m, H-2, 6); 3C-NMR (100
MHz, DMSO-dg) 6: 175.3 (C-7), 166.5 (C-9'), 166.1
(C-9), 149.0 (C-4"), 148.9 (C-4"), 146.0 (C-7',7"), 145.9
(C-3', 3", 125.9 (C-1', 1"), 122.0 (C-6"), 121.9 (C-6"),
116.3 (C-5"), 116.2 (C-5"), 1152 (C-2'), 115.1 (C-2"),
114.3 (C-8"), 114.1 (C-8"), 74.1 (C-1), 73.9 (C-4), 68.1
(C-3), 66.9 (C-5), 37.9 (C-2), 37.7 (C-6). L F¥¥E 5
BRARIE A — 20, WS e B 15 AR5 B.
WA 16: FRFEONAK. ESI-MS miz: 447.4 [M—
H]f, C21H190110 IH-NMR (400 MHz, DMSO-de) o:
7.45 (1H, d, J = 8.0 Hz, H-6"), 6.90 (1H, d, J = 8.0 Hz,
H-5"), 6.79 (1H, s, H-8), 6.75 (1H, s, H-3), 6.40 (1H,
d, J = 16.0 Hz, H-6), 5.08 (1H, d, J = 8.0 Hz, H-1");
13C-NMR (100 MHz, DMSO-ds) 0: 182.3 (C-4), 165.0
(C-2), 163.4 (C-7), 161.6 (C-9), 157.4 (C-5), 150.8
(C-3"), 146.4 (C-4"), 121.5 (C-6'), 119.7 (C-1"), 116.4
(C-5'), 113.8 (C-2), 105.8 (C-10), 1035 (C-3), 100.4
(C-1"), 100.0 (C-6), 95.2 (C-8), 77.6 (C-5"), 76.9 (C-3"),
73.6 (C-2"), 70.1 (C-4"), 61.1 (C-6"). VA -%i¥s 53¢k

OB FEAR— 08, MO E A 16 AR R

A 17: FEERA. ESI-MS m/z: 581.0 [M+
H]+, C26H29015. H-NMR (400 MHz, DMSO-de) 0.
7.49 (1H, d, J = 8.4 Hz, H-6'), 7.46 (1H, d, J = 7.6 Hz,
H-2"), 6.92 (1H, d, J = 8.4 Hz, H-5"), 6.80 (1H, d, J =
1.2 Hz, H-8), 6.75 (1H, s, H-3), 6.46 (1H, d, J = 1.2
Hz, H-6), 5.09 (1H, d, J = 7.2 Hz, H-1"), 4.18 (1H, d,
J = 6.4 Hz, H-1"), 3.95 (1H, d, J = 10.8 Hz, H-6"),
3.31~3.76 (8H, m, H-2"~5", 2""~5""), BC-NMR
(100 MHz, DMSO-dg) J: 182.3 (C-4), 165.1 (C-2),
163.3 (C-7), 161.6 (C-5), 157.4 (C-9), 150.7 (C-4"),
146.3 (C-3"), 121.6 (C-1'), 119.7 (C-6"), 116.5 (C-5"),
114.0 (C-2"), 105.9 (C-10), 103.5 (C-3), 103.5 (C-1""),
100.3 (C-1"), 100.1 (C-6), 95.2 (C-8), 76.6 (C-5"),
76.0 (C-3"), 73.5 (C-2"), 72.9 (C-2"), 71.0 (C-3"),
69.9 (C-4"), 68.0 (C-6"), 67.6 (C-4""), 65.1 (C-5""). LA
REE S ORI OE EE A 0O, e A 17
IR R B 2R -T-O-[-L- ML R B 437 A7 B 2 -(1—6)]-B-D-
L e ] 267 A

&) 18: HE R K. ESI-MS m/z: 441.2
[M + Na]* , ConlgoloNa . H-NMR (400 MHZ,
DMSO-dg) 6: 7.47 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.45
(1H, d, J = 2.0 Hz, H-2"), 6.90 (1H, d, J = 8.0 Hz,
H-5"), 6.78 (1H, d, J = 2.0 Hz, H-8), 6.74 (1H, s, H-3),
6.48 (1H, d, J = 2.0 Hz, H-6), 5.06 (1H, d, J = 8.0 Hz,
H-1"), 3.25~3.88 (5H, m, H-2""~5"); 1¥C-NMR (100
MHz, DMSO-ds) d: 182.3 (C-4), 165.1 (C-2), 163.3
(C-7), 161.7 (C-5), 157.4 (C-9), 151.0 (C-4"), 146.4
(C-3"), 121.4 (C-1"), 119.7 (C-6"), 116.5 (C-5), 113.9
(C-2"), 105.8 (C-10), 103.4 (C-3), 100.4 (C-6), 100.0
(C-1"), 95.2 (C-8), 77.0 (C-3"), 73.8 (C-2"), 70.0
(C-4"), 66.1 (C-5""). LA 254l 5 STk aE B A — 520,
S EAY) 18 KR EFR-7-O-AHk.

AP 19: FEEKAK. ESI-MS m/z: 593.5 [M—
H]f, C27H29015, IH-NMR (400 MHz, DMSO-ds) o:
13.17 (1H, s, 5-OH), 7.45 (1H, dd, J = 2.0, 8.0 Hz,
H-6"), 7.42 (1H, d, J = 2.0 Hz, H-2"), 6.92 (1H, d, J =
8.4 Hz, H-5"), 6.77 (1H, s, H-3), 6.75 (1H, d, J = 2.0
Hz, H-8), 6.38 (1H, d, J = 2.0 Hz, H-6), 5.26 (1H, d,
J=7.2Hz H-1"), 5.14 (1H, s, H-1""), 3.22~3.79 (m,
H-2"~6",2"~5"), 1.21 (3H, d, J = 7.6 Hz, H-6"");
13C-NMR (100 MHz, DMSO-ds) d: 182.3 (C-4), 165.0
(C-2), 163.0 (C-7), 161.6 (C-5), 157.4 (C-9), 150.5
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(C-4"), 146.3 (C-3"), 121.7 (C-1'), 119.6 (C-6'), 116.5
(C-5"), 114.0 (C-2"), 105.9 (C-10), 103.7 (C-3), 100.9
(C-1"), 99.8 (C-1"), 98.2 (C-6), 94.8 (C-8), 77.6
(C-2), 77.5 (C-3"), 76.8 (C-5"), 72.3 (C-4"), 71.0
(C-3"), 70.9 (C-2""), 70.1 (C-4"), 68.8 (C-5""), 61.0
(C-6"), 18.6 (C-6""). LA L%k 5 SC ki I8 FE A —
U, W EAEY) 19 R,
4 RIMRBTEMETEM
4.1 APAP iES HepG2 MAEATIRIG R B9 iT
¥ N HepG2 4 LA 2X 105 /N/mL #eFh T
96 fLiR, FFL 100 uL, K53% 12 h, F540H5E 4R
Ja, 4T 1.875. 3.75. 7.5, 15. 30 mmol/L ¥
f{) APAP HEATI&HEE, MHIBZH AN APAP, HEANAE
176 NMEFL, A 48 h Ja, "FLI 1 mg/mL [ MTT
VM 50 pl, ZksEREE 4 ho 2 BISW, BFLIA
100 uL DMSO, &%, 4t nnisfig. WinHEE
HEHT 3 K. ZINRERFFRIX 490 nm KRl 2 S-FLHY
OB (A A, FEHRARAEE, 458 0H L.

125~
100 o o

751

.

XtHE 1.875 375 7.5 15 30
APAP/(mmol L)

A7V 2%

1 APAP X} HepG2 4 BEE 14 A 20
Fig. 1 Effects of APAP on cell viability of HepG2 cells

W 1 s, SxHRAMLLL, BE%E APAP S
WEERIIEIN, HepG2 4HAFIE R M K. Jh 7.5
mmol/L f¥] APAP %5 48 h, 47N 50% A4,
R0 197 A 368 5 34 ) 200 P A7 Y B ok P A T A Y
Pz, WGk 7.5 mmol/L () APAP %S HepG2 41
48 h VE NI I TF 8 Ja S DR s M i S5
42 {RAFEMELE

B 96 fLANMIIGFRMR, LMK EE N 2X 108
NMmL IR ER 100 pL, 7E 37 C. 5% CO, £53#
A EERE R 12 h 5, WO BRESFRIBGE 2, 70 iR
M. A, SIS, RTHRAAINA 100 pL HrfEks R
B, BRI 100 pL #I5 7.5 mmol/L APAP 15 5%
B, PEMEXHRALIIN 100 pL XOAEE (10 pmol/L)
()35 32 5 7.5 mmol/L APAP), SZE& 40N 100 uL

ZARZY) (10 pmol/L) MKFFREE (& 7.5 mmol/L
APAP), B MREEAT 6 NE AL. ££ 37 C.5% CO;
B TR 48 h 5, RESLINA 1 mg/mL 1) MTT
TR 50 L, 4REERGIR 4 ho 2 BIEW, BEHLINA
100 uL DMSO, &%, {H4s SRR 2 IR
PR 490 nm AR E S ALIBOEEE (A {E, KIS EE
BEAT 3R, FFE R AR R, SRR 2,

PR = (A 5 — A s) (A s — A )
301

20+

M alatlntn.

WHEE2 3 4 5 6 7 8 9 1011 1314 1516 18
wEm

i) 1%

1

o

o

B2 UEMERIMRITEELSER
Fig. 2 Hepatoprotective effects of compounds in vitro

I 2 a7 %, &% 2~11. 13~15. 17 /EH
T APAP 5S4 15 1) HepG2 JF4HI At , 410181 2 B &8 T+
i ULEH A — 2 3T APAP 512 #4615
FHAECT FHPEXS B2 00, 4 &4 2. 3. 5. 7~9,
11. 13. 15 F4pl 25T 10.6%, & T FH M
., R LA AP RIS PR L T PH X R 2
K H] GraphPad Prism 5.0 4%t BT 5 i 45 kAT
Gt
5 itig

B ARG AR AR 3 SRR T IR — i 245 P A ) 2
&, RAMERESHAERE M, HA “feSnt
A )37, FEPAREE AR R B T A A& 5 &8R4
B HWEERGE S R, AV RS
FRGY, JEBAEPURIEMAED . PiR. PUEES
VS MG T R A A AE RS, $E BR T AL, A&
A A N A AR AR 120,

KA FE I B I R BB, WA
K EERYITEAE] 19 Mesy, HAadE 6
MNEVBRFAEY) (MIHEER . 28R ER . PRk IR R
o . RERR Ay FAEER B). 5 AN
&) ORBRIEZ-7-0-B-D- A P . ARBRELFE
K B B K -7-O-[o- LML g B 17411 B 56 -(1—6)]-B-D-Hilt
WA A . RBREER-7-0-K0 . ZAE). 84N
IEEERE AL A (TR SR . 8- R AR
LR R . 6'-O-B-D- Wk W A Bl 5L 5% OF 32 AT
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demethylsecologanol. &7 %« W 54k 71 - 4u i
NIRRT DT H R aeme N R, Hrhihaw 1.
2. 8. 11, 12, 18 HH RN & E53], 1k
EY 18 E RN A4 S 3.

APAP 2 H Rl ARASE BN )12 1 — Fb il FAE
ey, LA, JESE R E R R, W
F Tl & 25 I I A Y, Sk gk B IR v
(254 . AS2563@ 1 APAP 1551 HepG2 AT 405
it R, R MTT X0V AR AT DR I 1t
e, ik FXCARENPAERT R ZG . 251K,
) 2~11, 13~15. 17 %} APAP #5511 HepG2 4l
N gt B — R4 EH, #2452 10 pmol/L K&
N, (k&M 2. 3. 5. 7~9. 11. 13. 15 RIS
PESRT FHPEXT A2, i HAd A S A s H I S )
PRI o A Fad I ) 20 A i AR Ak 272 B o3 FRAR T
TR TT, 2 W LA LR P R 24 280
R, NAAM I R R AR .
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