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Abstract — As part of the search for bioactive constituents of Korean medicinal plants, twelve steroids (1-12) were isolated
from the rhizomes of Dioscorea nipponica. The isolated compounds were identified as diosgenin (34, 25R)-spirost-5-en-3-ol
(1), 25(R)-dracaenoside E (2), dioscin (3), gracillin (4), prosapogenin B (5), 25(R)-dracaenoside G (6), diosgenin 3-O-5-D-glu-
copyranosyl(1—3)-5-D-glucopyranoside (7), ophipogonin C’ (8), 7-oxodioscin (9), protodioscin (10), hypoglaucin F (11), and
protoneogracillin (12). Their structures were characterized by spectroscopic data and identified by comparing these data with
those in the literatures. All the isolates (1-12) were evaluated for their neuroprotective effects through induction of nerve growth
factor in C6 glioma cells and effects on nitric oxide (NO) production in murine microglia cell line BV-2. Compounds 7 and
12 were found to induce upregulation of NGF secretion without causing significant cell toxicity and compound 4 exhibited

potent anti-neuroinflammatory activity.
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Fig. 1. Chemical structures of compounds 1-12.
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silica gel column (chloroform/MeOH=10:1)2 WHsE- A A]3}
o] 3}3HE 3(280 mg), 4(60 mg), 223 5(5 mg)S AT}
248 C4(400 mg)= Sephadex(methylene chloride/MeOH=
1:1), Lobar"-A RP-C 4(60% MeOH), 2] 3. RP-C,, semi-
prep. HPLC(35% CH;CN) AA8& A8 o2 AA 3}
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gel column[230-400 mesh, 360 g; chloroform/MeOH(20:1~1:1)]
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S3 3HE 8(5 me) I 92 mg)E ATt

8l8HE 1 — Colorless gum; 'H NMR (CDCl,, 500 MHz)
8 534 (1H, m, H-6), 440 (1H, m, H-16), 345 (1H, overlap,
H-26a), 3.36 (1H, t, /=11.5 Hz, H-26b), 1.02 (3H, s, H-19),
0.96 (3H, d, /=4.0 Hz, H-21), 0.79 (3H, s, H-18), 0.78 (3H,
d, /=40 Hz, H-27); "C NMR (CDCl,, 125 MHz) & 140.7
(C-5), 121.4 (C-6), 109.2 (C-22), 80.8 (C-16), 71.7 (C-3),
66.8 (C-26), 62.0 (C-17), 56.5 (C-14), 50.0 (C-9), 42.2 (C-
4), 41.5 (C-20), 40.2 (C-13), 39.7 (C-12), 37.2 (C-1), 36.6
(C-10), 32.0 (C-7), 31.8 (C-15), 31.6 (C-2), 314 (C-8), 31.3
(C-23), 30.2 (C-25), 28.7 (C-24), 20.8 (C-11), 19.4 (C-19),
17.1 (C-27), 16.3 (C-5); FAB MS: m/z 415 [M+H]".

588 2 - Colorless gum; 'H NMR (Pyridine-d;, 500
MHz) é 5.82 (1H, brs, H-1"), 534 (1H, brd, H-6), 4.98
(1H, overlap, H-1'), 4.62-3.54 (10H, overlap, sugar-H), 3.47
(1H, m, H-26b), 3.42 (1H, m, H-26a), 1.65 (3H, d, /6.5 Hz,
H-6"), 1.12 (3H, d, J=6.5 Hz, H-21), 1.02 (3H, s, H-13),
094 3H, s, H-19), 0.61 (3H, d, /5.0 Hz, H-27); "C NMR
(Pyridine-d;, 125 MHz) & 140.3 (C-5), 122.2 (C-6), 109.5
(C-22), 102.6 (C-1"), 1023 (C-1'), 86.3 (C-14), 81.8 (C-16),
783 (C-4), 78.1 (C-3), 77.0 (C-5), 76.6 (C-3"), 754 (C-2'),
73.9 (C4"), 72.7 (C-3"), 72.5 (C2"), 703 (C-5"), 66.7 (C-26),
614 (C-6)), 59.8 (C-17), 45.0 (C-13), 43.5 (C-9), 42.0 (C-20),
39.8 (C-15), 39.2 (C4), 37.6 (C-10), 37.3 (C-1), 359 (C-8),
35.5 (C-23), 319 (C-12), 30.5 (C-25), 302 (C-2), 292 (C-24),
26.6 (C-7), 20.3 (C-11), 199 (C-18), 192 (C-19), 184 (C-6",
17.2 (C-27), 152 (C-21); FAB MS: m/z 739 [M+H]".

8l8H8 3 — White powder; 'H NMR (Pyridine-d;, 500
MHz) & 6.13 (1H, brs, H-1"), 5.61 (1H, brs, H-1""), 5.22
(1H, dd, /=20, 4.8 Hz, H-6), 476 (1H, brs, H-1'), 4.71-3.72
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(14H, overlap, sugar-H), 3.41 (1H, m, H-26b), 3.37 (1H,
m, H-26a), 2.64 (1H, d, J=10.5 Hz, H-4b), 2.55 (1H, dd,
J=2.0, 8.4 Hz, H-4a), 1.58 (3H, d, J=6.4 Hz, H-6"), 1.45
(3H, d, /=64 Hz, H-6"), 099 (3H, d, J~6.0 Hz, H-21), 0.86
(3H, s, H-18), 0.68 (3H, s, H-19), 0.61 (3H, d, J=6.0, H-27);
BC NMR (Pyridine-d, 125 MHz) & 140.7 (C-5), 121.6 (C-6),
109.1(C-22), 102.6 (C-1"), 101.8 (C-17), 100.1 (C-1’), 81.0
(C-16), 785 (C-4"), 782 (C-3), 78.0 (C-3"), 77.7 (C=2), 76.6
(C-5)), 742 (C-4"), T3.8 (C4™), 72.6 (C-3"), 124 (C3™), 72.2
(C-2", 2"), 122 (C-5"), 693 (C-5"), 66.7 (C-26), 62.8 (C-17),
61.1 (C-6), 56.6 (C-14), 502 (C-9), 41.8 (C-20), 40.3 (C-3),
39.8 (C-12), 38.8 (C-4), 383 (C-25), 37.4 (C-1), 37.0 (C-10),
322 (C-7), 32.1 (C-15), 31.7 (C-8), 31.6 (C-23), 265 (C-24),
184 (C-6"), 182 (C-6"), 17.2 (C-27), 163 (C-19), 162 (C-18),
14.9 (C-21); FAB MS: m/z 869 [M+H]".

5|82 4 — White powder; 'H NMR (Pyridine-d, 500 MHz)
8 6.25 (1H, brs, H-1"), 5.26 (1H, brd, H-6), 499 (1H, d,
J=8.0 Hz, H-1"), 4.84 (1H, d, J=7.0 Hz, H-1"), 4.81-3.72
(16H, overlap, sugar-H), 3.50 (1H, d, J= 10.5 Hz, H-26b),
343 (1H, m, H-26a), 2.70 (1H, m, H-4b), 2.64 (1H, m,
H-4a), 1.65 (3H, d, J=6.0 Hz, H-6"), 1.06 (3H, d, J=7.0
Hz, H-21), 098 (3H, s, H-19), 0.75 (3H, s, H-18), 0.63
(H, d, J=5.5 Hz, H-27); "C NMR (Pyridine-d;, 125
MHz) & 140.7 (C-5), 121.7 (C-6), 109.2 (C-22), 104.4 (C-
1), 102.1 (C-1"), 99.9 (C-1'), 89.3 (C-3'), 81.0 (C-16),
785 (C-5"), 783 (C-3"), 77.7 (C-3), 77.6 (C-5"), 77.0
(C-2"), 74.8 (C-2"), 74.0 (C-4"), 72.7 (C-3"), 72.3 (C-2"),
714 (C-4"), 69.5 (C-4), 69.5 (C-5"), 66.8 (C-26), 62.8
(C-17), 623 (C-1), 62.3 (C-1"), 56.6 (C-14), 50.2 (C-9),
419 (C-20), 404 (C-13), 39.8 (C-12), 38.6 (C-4), 374
(C-1), 37.1 (C-10), 32.2 (C-7), 32.1 (C-15), 31.7 (C-23),
31.6 (C-8), 30.5 (C-25), 30.0 (C-2), 29.2 (C-24), 21.0 (C-
11), 19.3 (C-19), 18.6 (C-6"), 172 (C-27), 162 (C-18),
14.9 (C-21); FAB MS: m/z 885 [M+H]".

588 5 — Colorless gum; 'H NMR (Pyridine-d;, 500
MHz) § 5.84 (1H, brs, H-1") 527 (1H, d, J=4.0 Hz, H-6),
483 (1H, d, 7.6 Hz, H-1'), 4.64-3.40 (10H, overlap, sugar-
H), 2.64 (1H, d, J=10.5 Hz, H-4b), 2.40 (1H, m, H-4a),
1.66 (3H, d, J~6.4 Hz, H-6"), 1.07 3H, d, J=7.2 Hz, H-21).
0.86 (3H, s, H-18), 0.78 (3H, s, H-19), 0.64 (3H, d, J=6.0,
H-27); C NMR (Pyridine-d;, 125 MHz) & 140.8 (C-5),
121.7 (C-6), 109.2 (C-22), 102.6 (C-17), 102.4 (C-1"), 81.0
(C-16), 783 (C-4), 782 (C-3"), 76.6 (C-5), 754 (C-2),
73.9 (C-4"), 72.7 (C-3"), 72.5 (C-2"), 703 (C-5"), 66.8
(C-26), 62.8 (C-17), 61.5 (C-6"), 56.6 (C-14), 50.2 (C-9),
419 (C-20), 404 (C-3), 402 (C-13), 39.8 (C-12), 39.2
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(C-4), 374 (C-1), 37.0 (C-10), 32.1 (C-7), 31.7 (C-15),
31.6 (C-2), 31.4 (C-8), 31.3 (C-23), 30.5 (C-25), 29.9 (C-
24), 21.0 (C-11), 193 (C-19), 184 (C-6"), 17.2 (C-27),
16.3 (C-19), 16.2 (C-18), 14.9 (C-21); FAB MS: m/z 723
[M+H]".

51812 6 — White powder; 'H NMR (Pyridine-d;, 500
MHz) 6 6.36 (1H, brs, H-1"), 5.81 (1H, brs, H-1""), 5.34
(1H, brs, H-6), 490 (1H, d, J=6.0 Hz, H-1"), 5.08-3.41
(14H, overlap, sugar-H), 1.74 (3H, d, J=5.5 Hz, H-6"),
1.57 (3H, d, J=5.4 Hz, H-6"), 1.13 (3H, d, J=5.5 Hz, H-
21), 1.07 (3H, s, H-18), 1.02 (3H, s, H-19), 0.62 (3H, brs,
H-27); °C NMR (Pyridine-d;, 125 MHz) & 140.2 (C-5),
1223 (C-6), 109.5 (C-22), 102.8 (C-1""), 102.0 (C-1"),
100.1 (C-1"), 86.3 (C-14), 81.8 (C-16), 78.4 (C-3), 77.9
(C-2), 71.7 (C-5"), 71.7 (C-4"), 769 (C-3"), 74.1 (C-4",
73.9 (C-4), 72.8 (C-3"), 72.8 (C-3"), 72.7 (C-2""), 72.5
(C-2"), 703 (C-5"), 69.5 (C-5"), 66.7 (C-26), 61.1 (C-6"),
60.3 (C-17), 45.0 (C-13), 43.5 (C-9), 42.0 (C-20), 39.8
(C-15), 389 (C-4), 37.7 (C-1), 374 (C-10), 35.5 (C-3),
31.9 (C-12), 319 (C-23), 30.5 (C-2), 30.1 (C-25), 29.3
(C-24), 26.6 (C-7), 20.3 (C-18), 19.3 (C-19), 18.6 (C-6"),
18.4 (C-6"), 17.3 (C-27), 15.3 (C-21); FAB MS: m/z 885
[M+H]".

51812 7 — White powder; 'H NMR (Pyridine-d;, 500
MHz) 6 5.29 (1H, overlap, H-1"), 527 (1H, brs, H-6),
494 (1H, overlap, H-1"), 4.49-3.84 (12H, overlap, sugar-
H), 3.52 (1H, m, H-26b), 3.45 (1H, m, H-26a), 2.63 (1H,
m, H-4b), 2.38 (1H, m, H-4a), 1.06 (3H, d, J=6.5 Hz, H-
21), 0.84 (3H, s, H-18), 0.77 (3H, s, H-19), 0.64 (3H, d,
J=6.0, H-27); °C NMR (Pyridine-ds, 125 MHz) & 140.5 (C-
5), 121.5 (C-6), 109.0 (C-22), 105.7 (C-1"), 101.9 (C-1"),
88.5 (C-3'), 80.8 (C-16), 78.5 (C-5"), 78.5 (C-3"), 78.0
(C-3), 78.0 (C-5"), 77.8 (C-2"), 754 (C-2), 73.8 (C-4",
71.4 (C-4"), 66.6 (C-26), 62.6 (C-6"), 623 (C-6"), 62.2
(C-17), 56.4 (C-14), 50.0 (C-9), 41.7 (C-20), 40.2 (C-13),
39.6 (C-12), 39.0 (C-4), 37.1 (C-1), 36.7 (C-25), 36.7 (C-
10), 32.0 (C-7), 31.9 (C-15), 31.9 (C-8), 31.5 (C-23), 30.3
(C-2), 29.0 (C-24), 20.8 (C-11), 19.1 (C-27), 17.0 (C-13),
16.1 (C-19), 14.8 (C-21); FAB MS: m/z 739 [M+H]+.

8lEHE 8 — Colorless gum; 'H NMR (Pyridine-d;, 500
MHz) & 631 (1H, brs, H-1"), 5.25 (1H, brs, H-6), 4.74 (1H,
brs, H-1"), 4.57-3.84 (10H, overlap, sugar-H), 3.52 (1H,
m, H-26b), 3.42 (1H, m, H-26a), 2.73 (1H, d, J=10.5 Hz,
H-4b), 2.68 (1H, dd, J=2.0, 8.4 Hz, H-4a), 1.71 (3H, d,
J=6.4 Hz, H-6"), 1.07 (3H, d, /=6.0 Hz, H-21), 0.99 (3H,
s, H-18), 0.76 (3H, s, H-19), 0.63 (3H, d, J=6.0, H-27);
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BC NMR (Pyridine-d;, 125 MHz) & 140.8 (C-5), 121.7
(C-6), 109.2 (C-22), 102.0 (C-1"), 100.3 (C-1"), 81.0 (C-
16), 79.6 (C-5"), 78.2 (C-3), 77.9 (C-3"), 77.8 (C-2"), 74.1
(C-4"), 72.8 (C-4"), 72.5 (C-3"), 69.4 (C-5"), 66.8 (C-26),
62.8 (C-17), 62.6 (C-6), 56.6 (C-14), 50.2 (C-9), 41.9 (C-
20), 40.4 (C-13), 39.8 (C-12), 38.9 (C-4), 37.4 (C-1), 37.1
(C-25), 37.1 (C-10), 32.2 (C-7), 32.1 (C-15), 31.8 (C-3),
31.6 (C-23), 29.2 (C-24), 193 (C-6"), 18.6 (C-27), 172 (C-18),
162 (C-19), 149 (C-21); FAB MS: m/z 723 [M+H]".

8182 9 — Colorless gum; 'H NMR (Pyridine-d;, 500
MHz) 6 6.35 (1H, brs, H-1"), 5.78 (1H, brs, H-1""), 5.71
(1H, s, H-6), 498 (1H, overlap, H-1'), 4.79-3.22 (14H,
overlap, sugar-H), 2.87 (1H, m, H-4b), 2.73 (1H, m, H-4a),
1.69 (3H, d, J~6.0 Hz, H-6"), 1.57 (3H, d, /=6.0 Hz, H-6"),
1.08 (3H, d, /~7.0 Hz, H-21), 1.05 (3H, s, H-19), 0.78
(3H, s, H-18), 0.61 (3H, brd, H-27); "C NMR (Pyridine-
ds, 125 MHz) & 2014 (C-7), 165.6 (C-5), 126.5 (C-6),
109.6 (C-22), 103.2 (C-1""), 1022 (C-1"), 100.8 (C-1"),
81.6 (C-16), 78.1 (C-4"), 771.7 (C-5"), 77.6 (C-2"), 77.3 (C-
3, 77.0 (C-3), 74.4 (C-4"), 742 (C-4"), 73.0 (C-3"),
72.8 (C-3"), 72.7 (C-2"), 72.5 (C-2"), 70,7 (C-5""), 69.8
(C-5"), 67.1 (C-26), 62.2 (C-17), 61.4 (C-6"), 50.3 (C-14),
50.1 (C-9), 45.3 (C-8), 42.2 (C-20), 41.5 (C-13), 39.0 (C-
4), 39.0 (C-10), 39.0 (C-12), 36.7 (C-1), 34.6 (C-15), 32.1
(C-23), 30.8 (C-25), 30.2 (C-2), 29.5 (C-24), 21.4 (C-11),
18.9 (C-6"), 18.8 (C-6"), 17.6 (C-19), 17.3 (C-27), 16.7
(C-18), 15.4 (C-21); FAB MS: m/z 883 [M+H]".

5lE8H8 10 — Colorless gum; 'H NMR (Pyridine-d;, 500
MHz) & 635 (1H, brs, H-1"), 5.81 (1H, brs, H-1"), 5.24
(1H, brd, H-6), 4.76 (1H, d, /~7.8 Hz, H-1""), 4.63-3.46
(20H, overlap, sugar-H), 2.72 (1H, d, J=10.5 Hz, H-4b),
2.66 (1H, dd, J=2.0, 84 Hz, H-4a), 1.70 (3H, d, J=6.5
Hz, H-6"), 1.58 (3H, d, J=6.5 Hz, H-6"), 1.28 (3H, d,
J=6.5 Hz, H-21), 0.99 (3H, s, H-19), 091 (3H, d, J= 6.8
Hz, H-27), 0.83 (3H, s, H-18); "C NMR (Pyridine-d;,
125 MHz) & 140.7 (C-5), 121.8 (C-6), 110.6 (C-22), 104.9
(C-1""), 102.8 (C-1""), 102.0 (C-1"), 100.2 (C-1"), 81.0 (C-
16), 78.5 (C-4"), 78.4 (C-5""), 784 (C-3""), 782 (C-3)
78.0 (C-3%), 779 (C-2"), 769 (C-5"), 75.2 (C-2""), 75.1
(C-26) , 74.0 (C-4"), 73.8 (C-4"), 72.8 (C-3"), 72.7 (C-
3", 72.5 (C-2"), 72.5 (C-2"), 71.6 (C-4""), 70.3 (C-5"),
69.5 (C-5"), 63.8 (C-17), 62.7 (C-6""), 61.2 (C-6'), 56.5
(C-14), 50.3 (C-9), 40.7 (C-13), 40.6 (C-20), 39.8 (C-12),
38.9 (C-4), 374 (C-1), 37.1 (C-10), 37.1 (C-23), 34.2 (C-
25), 32.4 (C-7), 32.3 (C-15), 31.6 (C-8), 30.1 (C-2), 28.3
(C-24), 21.0 (C-11), 19.3 (C-19), 18.6 (C-6""), 18.4 (C-6"),
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17.4 (C=27), 164 (C-18), 164 (C-21); FAB MS: m/z 1049
[M+H]".

582 11 — Colorless gum; 'H NMR (Pyridine-d,, 500
MHz) & 637 (1H, brs, H-1"), 5.82 (1H, brs, H-1"), 526
(1H, brd, H-6), 492 (1H, overlap, H-1"), 473 (1H, d, J=7.8
Hz, H-1""), 4.61-3.37 (20H, overlap, sugar-H), 2.74 (1H,
d, J=105 Hz, H-4b), 2.67 (1H, dd, J=2.0, 8.4 Hz, H-4a),
1.71 (3H, d, J=6.5 Hz, H-6"), 1.59 (3H, d, /=6.5 Hz, H-
6™, 1.05 (3H, d, J=6.9 Hz, H-21), 0.99 3H, s, H-19),
0.75 (3H, s, H-18); °C NMR (Pyridine-d;, 125 MHz) &
1407 (C-5), 121.7 (C-6), 1095 (C-22), 105.0 (C-1""), 102.8
(C-1"), 1020 (C-17), 1002 (C-1), 811 (C-16), 786 (C4"),
786 (C-3"), 78.5 (C-5""), 785 (C-3), 78.0 (C=2"), 77.9
(C-3), 76.8 (C-5), 75.1 (C-2"™), 74.1 (C-4"), 73.8 (C-4"),
72.8 (C-37), 72.7 (C-3"), 725 (C-2"), T2.4 (C-2"), 71.9
(C-26), 71.6 (C-4""), 70.4 (C-5"), 69.4 (C-5"), 63.6 (C-
27), 62.8 (C-17), 62.8 (C-6"), 613 (C-6, 56.6 (C-14),
502 (C-9), 419 (C-20), 404 (C-13), 39.8 (C-12), 389
(C-4), 374 (C-1), 37.1 (C-10), 36.6 (C-25), 322 (C-7),
32.1 (C-15), 31.6 (C-8), 312 (C-23), 30.1 (C-2), 23.9 (C-
24), 21.0 (C-11), 193 (C-19), 186 (C-6"), 184 (C-6"),
16.2 (C-18), 14.9 (C-21); FAB MS: m/z 1065 [M+H]".

8l&HE 12 — White powder; 'H NMR (Pyridine-d, 500
MHz) & 634 (IH, brs, H-17), 525 (1H, brd, H-6), 5.05
(1H, d, J=7.7 Hz, H-1"), 489 (1H, d, /~73 Hz, H-1),
476 (1H, d, J=7.8 Hz, H-1""), 4.53-3.86 (22H, overlap,
sugar-H), 2.81 (1H, m, H-4b), 2.75 (1H, m, H-da), 1.70
(3H, d, J=6.5 Hz, H-6"), 1.27 (3H, d, J=6.5 Hz, H-21),
1.00 (3H, s, H-19), 0.90 (3H, d, J~6.8 Hz, H-27), 0.83
GH, s, H-18); °C NMR (Pyridine-ds, 125 MHz) & 140.7
(C-5), 121.8 (C-6), 110.6 (C-22), 1049 (C-1""), 1044 (C-
1", 102.1 (C-17), 99.9 (C-1), 89.4 (C-3'), 81.0 (C-16),
78.6 (C-5"), 785 (C-5""), 78.5 (C-3"), 78.4 (C-3""), 77.8
(C-5), 77.7 (C-3), 76.9 (C-2), 75.2 (C-26), 75.1 (C-2"),
749 (C2"), T4.1 (C-47), 727 (C-3"), 724 (C27), 71.7
(C-4"), T1.4 (C-4"), 695 (C-5), 69.5 (C-4), 63.8 (C-
17), 62.8 (C-6""), 62.8 (C-6"), 62.4 (C-6'), 56.5 (C-14),
503 (C-9), 40.7 (C-13), 40.6 (C-20), 39.9 (C-12), 387
(C-4), 374 (C-1), 37.1 (C-10), 37.1 (C-23), 342 (C-25),
324 (C-7), 323 (C-15), 31.6 (C-8), 30.0 (C-2), 283 (C-
24), 21.0 (C-11), 19.3 (C-19), 186 (C-6"), 17.4 (C-27),
16.4 (C21), 163 (C-18); FAB MS: m/z 1065 [M+H]".

MAMEZES 3 - C6 glioma M|2EE 24-well plate]
1x10° cells/well FE2 EF3F 5 2447 B2t vt i,
thFet w9 A5 Al 24A17F E<t serum-free
DMEM(Dulbecco’s modified Eagle’s medium)ol] ] 2] 5}
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t}. NGF 4~X]+= ELISA(enzyme-linked immunosorbent assay)

71EE B3l &4 =L, MTT(3-[4,5-dimethylthiazol-2-yl]-
2, 5-diphenyl-tetrazolium bromide) assayS Faf AlE =L
< S8Rt Yt 2= 6-Shogaolo] ARSI AL
, NGF 0| &3 Al Z &8-S 7H7F 151.88%+1.32% <t
104.49+4.19%2 15T}

NOMMI MZMEE =8 — LPS(lipopolysaccharide) &
43} @ BV2AIEA NO A48 AAE SH 57 fIsiA
oy Fx Wa st Aed} t2ES LPS(100 ng/mL)
o} A 24A17F MAE WY T griess A 2(0.1% N-1-
naphthylethylenediamine dihydrochloride, 1% sulfanilamide
in 5% phosphoric acid)yS ©]-8-3F] NOFX]7} Zﬂﬂ?}ﬂ-.
96-well platel] M3E B F5H} griess AR 1:1 S
Sto] ¥ 1087 932171 5 microplate reader(Emax,
Molecular Devices, Sunnyvale, CA, USA)E °©]-8-3}%] 570
nmmol|A SF=E SN, AEZ EES MTT assays
S ZH=ALY

it

A

F2NWND. nipponica) <732 50% EtOH FE==25E =
4 g 288 SElM 22 E¥ES A4S column
chromatography¥ < ©]-8-8t & 1259 shtes #elst
ot EE9 SREES NMR('H, °C NMR)# FAB-MS
telHE 71 £33 Blasle] 725 &4 slo] diosgenin
(3B, 25R)-spirost-5-en-3-ol (1),” 25R-dracaenoside E (2),'”
dioscin (3),“) gracillin (4),12) prosapogenin B (5),13) 25(R)-
dracaenoside G (6),10) diosgenin 3-O-f-D-glucopyranosyl (1
—3)--D-glucopyranoside ),"? ophipogonin C’ @®),” 7-
oxodioscin (9),15) protodioscin (10),'” hypoglaucin F (1),
2 protoneogracillin (12)'"0.2 18It o5 & s
2, 7, 11> FAvKD. nipponica)IX Ao E2]€ SRIEE
T SR &8 € 71718 ARE sl 1hds] Eo
S THFig. 1).

SHE 25 T4 gum FES] EF 24 FAB-MS
spectrumellA] molecular ion peak?’} m/z 739[M+H]| &= #2
H2m, 'H NMR spectrum®ll 4] § 5.34(1H, brd, H-6)2]
olefinic proton} § 1.12(3H, d, J=6.5 Hz, H-21), 1.02(3H,
s, H-18), 0.94(3H, s, H-19), 0.61(3H, d, J=5.0 Hz, H-27)
oA 4 7119l methyl protonS E4A2] peaksS 3}
= 13 ¥ W3S u spirostane] steroid®] ZAUS Tl
g 5= ATt 2y F7HE9] § 5.82(1H, brs, H-1"), 4.98
(1H, overlap, H-1)°14 2] anomeric proton¥} & 4.62-
3.54(10H, overlap, sugar-H) peakE %3l steroidal saponin
o] A& 4T 5 AT °C NMR spectrumel A= 3}
T 13 HI B v F7FER 8 102.6(C-17), 102.3(C-1pPlA

xskel
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2] anomeric carbon3} & 78.3(C-4"), 77.0(C-5"), 76.6(C-
3", 75.4(C-2"), 73.9(C-4"), 72.7(C-3"), 72.5(C-2"), 70.3(C-5"),
61.4(C-6"), 18.4(C-6"lIA 10 7ie] 54Z Q] Gpeaks &2l
glucose®} rhamnose’} EAIsh= AS F8F o ULt 3}
& 172] PC NMR data Blazoll A C-30] § 71.7914 &
78.1%2 downfield shiftsl= A< 3l glucose2] C-10] &
glo] C-300] AAE] UE A, SIHE 87e] HwE
53] glucose2] C4'9] peakZ| § 72.8014 § 78322 downfield
shiftsl= A2 #2151 glucose2] C-4'3} rhamnose C-1"9]
AAE A3 F AT o) 717154 AEe) 7]E
Byd e vas 58 sk 29 FXE 25R-
dracaenoside E= &<1&1ict.'”

31eHE 79 AL 34 B g FAB-MS spectrumol]| A
m/z T39[MHH]" 3+& &3l EAtaS ER1sk, s13HE 2
¢}e] 'H, C NMR data H]ZoI|A] thamnose moiety] x}o]
2 A8l fARE T2YS 4T $ ATk 'H NMR
spectrum®l| A1 & 5.29(1H, overlap, H-1"), 4.94(1H, overlap,
H-1'pll ZA18R= 2 7] anomeric proton E<181%tt. PC
NMR spectrum®| A= § 105.7¢] anomeric carbon3} §
77.8(C-2"), 78.5(C-3"), T1.4(C-4"), 78.5(C-5"), 62.3 (C-6")
= IRIFeZA F7HQ glucose®] EAE FAHL F 3
At 283 3FHE 29 vl 2SS u glucose] C-3°] &
76.6°14 & 88.50.2 downfield shiftsh= Z1& 3l C-1"
C-39] AAE T = AUAUTE o]F<] spectroscopic datas
71 w3 vlwsle] g3 72] 27} diosgenin 3-O-f-
D-glucopyranosyl (1—3)-5-D-glucopyranoside ] & &+¢1&
F U

3RME 112 FA9] gum FEZ FAB-MS spectrum©i|A]
molecular ion peak”} m/z 1065 [M+H] & #2531, 3}
& 7 79 'H, °C NMR data H]LE 53 spirostane
steroid®] F-ringo] 718+ ¥ FeilS g918l%ith. 'H NMR
spectrum®l| 4] § 5.26(1H, brd, H-6)2] olefinic proton3} &
637(1H, brs, H-1"), 5.82(1H, brs, H-1"), 4.92(1H, overlap,
H-1), 4.73(1H, d, /=7.8 Hz, H-1")2] 4 7] 2] anomeric
proton =AE &1 + AU, § 1.05(3H, d, J=6.9 Hz,
H-21), 0.99GH, s, H-19), 0.753H, s, H-18)0] 4] LFEpt
methyl protong- 2218 <= 2I]T}. PC NMR spectrumel A& 2
702l olefinic carbon(d 140.7, 121.7)2F 571 2] oxygenated
carbon(d 109.5, 78.5, 71.9, 63.6, 81.1)°] I JT}. 222
105.0(C-1""), 102.8(C-1"), 102.0(C-1"), 100.2(C-1)2] 4 7}
©] anomeric carbon} 20712 peakE F3l 4712 Fo] &
Ahs S A 4= A3, rhamnose?] 573291 methyl
carbon(d 18.6, 18.4)y2 ¥23sro 24 27]9] rhamnose2] &
AE FRASIATE. ©17d2] spectroscopic datag 7]1E0]] Bl
233} v)wste] 39E 112 hypoglaucin FY-2- 815}
Ak
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Table 1. Effects of compounds 1-12 on NGF secretion and cell
viability in C6 cells

Compounds  NGF secretion” (%)  Cell viabilityb (%)
1 126.12+0.22 89.30+0.96
2 91.94+0.95 107.54+2.43
3 92.68+5.41 69.70+6.16
4 108.36+3.04 88.45+5.54
5 106.69+1.95 97.03+2.05
6 109.32+0.31 94.5242.03
7 178.82+4.75 97.43+2.83
8 97.06+2.7 38.26+0.42
9 80.44+2.67 107.65+4.16
10 165.42+1.84 73.43+2.31
1 92.34+1.22 99.87+4.77
12 107.69+1.37 79.65+0.51

6-Shogaol® 151.88+1.32 104.49+4.19

%C6 cells were treated with 20 uM of compounds. After 24 h,
the content of NGF secretion in C6-conditioned media was
measured by ELISA. The level of secreted NGF cells is expressed
as percentage of the untreated control. The data shown represent
the means + SD of three independent experiments performed
in triplicate; “cell viability after treatment with 20 uM of each
compound was determined by MTT assay and is expressed in
percentage (%). The results are averages of three independent
experiments, and the data are expressed as mean = SD; °6-
Shogaol as positive control.

Table II. Inhibitory effect of compounds 1-12 on NO production
in LPS-activated BV-2 cells

Compounds 1C,,* (M) Cell Viability” (%)
1 155.4 86.7+8.0
2 72.1 105.7+8.6
3 7.7 17.8+2.7
4 13.8 108.242.9
5 109.8 107.043.3
6 549.7 116.7+4.6
7 73.8 107+2
8 >500 5.940.2
9 51.0 136.5+2.7
10 102.5 153.742.6
11 113.4 134.343.0
12 117.6 91.1+5.7

L-NMMA® 24.7 106.4+4.9

*ICsyvalue of each compound was defined as the concentration
(uM) that caused 50% inhibition of NO production in LPS-
activated BV-2 cells; °cell viability after treatment with 20 pM
of each compound was determined by MTT assay and is expressed
in percentage (%). The results are averages of three independent
experiments, and the data are expressed as mean + SD; ‘L-NMMA
as positive control.
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