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Abstract: Objective To modify derivatives of 6 natural sesquiterpenoids from Hibiscus tiliaceus Linn., evaluate their in vitro
antitumor activities, and reveal the structure-activity relationship. Methods A series of amines from H. tiliaceus were used to
synthesize the gossypol Schiff base of the 6 sesquiterpenoids. Their antitumor activities in vitro were evaluated for HeLa, HepG2, and
MCG-803 by MTT assay. Results  Nineteen derivatives were synthesized, seventeen of which was reported for the first time, and their
structures were characterized by *H-NMR, *C-NMR, and HR-MS. MTT assay showed some sesquiterpenoid derivatives exhibited
good antitumor activity against HeLa, HepG2, and MCG-803 cell, and benzylamine modification could enhance antitumor activity of
these sesquiterpenoid skeletons. Conclusion Some derivatives show promising antitumor activities, especially for the HepG2 cell
lines, and compound 12, 22, and 23 are worth further studying.
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FIWHBEIHY 2023 H

AR b A

Drugs & Clinic \ol. 37 No. 3 March 2022 - 447 -
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Fig. 2 Synthetic route of gossypol derivatives

(broad s, 2H), 3.73~3.71 (m, 2H), 2.11 (s, 6H),
2.05 (dd, J=12.8, 6.6 Hz, 4H), 1.83 (dd, J=
9.2, 5.8Hz, 4H), 1.78 (ddd, J=7.0. 5.0. 1.5 Hz,
4H), 1.68 (dd, J=9.2. 5.2Hz, 4H), 153 (t, J=
6.8 Hz, 12H). BBC-NMR (151 MHz, CDCl3) §:

172.16, 161.31, 148.88, 147.23, 131.63, 128.88,
127.08, 118.17, 118.16, 115.60, 114.76, 102.95,
61.75, 33.92, 31.25, 27.43, 23.68, 20.40, 20.35,
20.06. HR-MS (ESI): m/z calcd. for C4oHa7N2Oe:

651.343 4 [M—H]"; found: 651.338 7.

EY 8. mEkhAK, &% 753%, mp 166.9~
167.9 'C. H-NMR (600 MHz, CDCl3) §: 13.27~
13.28 (broads, 2H), 9.65 (dd, J=3.8. 3.3 Hz,

2H), 8.09 (broads, 2H), 7.61 (s, 2H), 5.57 (s,
2H), 3.74~3.72 (m, 2H), 3.51~3.49 (m, 4H),
212 (s, 6H), 1.69~1.67 (m, 4H), 153 (t, J=
7.0Hz, 12H>, 1.43 (m, 4H), 0.94 (d, J=7.4 Hz,
2X3H). 1¥C-NMR (151 MHz, CDCl3) §: 171.86,
171.84, 163.16, 163.12, 163.08, 148.94, 148.92,
148.91, 147.15, 131.80, 131.79, 129.04, 129.02,
129.00, 128.97, 127.73, 127.71, 118.22, 115.67,
115.66, 114.74, 114.72, 103.18, 103.17, 100.00,
50.63, 32.53, 27.48, 20.40, 20.39, 20.33, 20.32,
20.06, 19.76, 13.56. HR-MS (ESI> m/z: calcd. for

C3sHa7N206: 627.343 4 [M—H]~, found: 627.339 1,
&1 8 BRI 5 SR AROE Hos — 3,

&Y 9: BERIR, Y 51.5%, mp 160.5~
161.6 C. H-NMR (600 MHz, CDCl3) §: 13.47
(s, 2H), 9.70 (d, J=8.3Hz, 2H), 7.92 (broad s,
2H), 7.59 (s, 2H), 7.38 (s, 2H), 6.32~6.31 (m,
4H), 557 (s, 2H), 4.62 (s, 2H), 3.72 (d, J=
6.8Hz, 1H), 2.11 (s, 6H), 1.52 (t, J=6.3 Hz,
12H). 18C-NMR (151 MHz, CDCl3) ¢: 173.25,
162.77, 149.17, 149.02, 147.08, 143.27, 132.05,
129.14, 127.72, 118.27, 115.84, 114.62, 114.59,
110.64, 108.75, 103.59, 46.92, 27.45, 20.36, 20.30,
20.05. HR-MS (ESI) m/z: calcd. for Ca0H39N20s:
675.270 6 [M—H]~, found: 675.265 6.

&M 10: TEHK, IE 66.3 %, mp 180.6~
182.0 'C. H-NMR (600 MHz, CDCl3) 6: 15.17~
14.04 (broads, 2H), 9.62 (s, 2H), 7.66 (s, 2H),
7.05 (s, 2H), 5.61 (s, 2H), 3.83~3.81 (m, 2H),
3.11~3.10 (m, 6H), 2.56~2.54 (m, 6H), 2.31
(s, 4H), 2.12 (s, 4H), 1.54 (d, J=7.2 Hz, 12H).
13C-NMR (151 MHz, CDCl3) §: 178.87, 157.26,
157.25, 151.13, 149.92, 145.20, 132.17, 129.71,
126.73, 114.59, 114.56, 105.93, 54.12, 53.41, 45.77,
20.58, 20.53, 20.51, 20.26. HR-MS (ESI) m/z:
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calcd. for CaoHs1NeOs: 711.387 0 [M—H]~, found:
711.382 1.

& 11 mEM AR, Y5 64.8%, mp 182.5~
183.5 C. H-NMR (600 MHz, CDCls) J: 13.53
(broads, 2H), 9.71 (s, 1H), 9.70 (s, 1H), 7.95
(broads, 2H), 7.59 (s, 2H), 7.21 (d, J=8.5Hz,
2H), 6.87 (d, J=8.6 Hz, 2H), 557 (s, 2H),
4.59 (s, 4H), 3.78 (s, 6H), 3.71~3.70 (m, 2H),
2.11 (s, 6H), 1.52 (t, J=6.7 Hz, 12H). BC-NMR
(151 MHz, CDCl3) §: 172.91, 162.68, 159.56,
148.98, 147.15, 131.90, 129.03, 128.84, 128.19,
127.44, 118.24, 115.76, 114.68, 114.45, 103.36,
55.34, 53.97, 27.44, 20.37, 20.33, 20.07. HR-MS
(ESD): m/z caled. for CssHazN2Og: 755.333 2 [M—
H]; found: 751.327 4,

&Y 12: Bk AR, Y 74.8%, mp 155.0~
156.0 C. 'H-NMR (600 MHz, CDCls) J: 13.58
(broads, 2H), 9.73 (s, 1H), 9.71 (s, 1H), 7.94
(s, 2H), 7.59 (s, 2H), 7.35 (t, J=7.2 Hz, 4H),
7.33~7.28 (m, 6H), 558 (s, 2H), 4.66 (s, 4H),
3.72 (m, 2H), 2.11 (s, 6H), 1.52 (d, J=6.8 Hz,
12H)., BC-NMR (151 MHz, CDCl3) §: 173.08,
162.96, 148.99, 147.13, 136.24, 131.96, 129.09,
129.06, 128.24, 127.56, 127.36, 118.31, 118.29,
118.27, 115.78, 114.65, 103.44, 54.48, 27.45, 20.36,
20.31, 20.06. HR-MS (ESI) m/z: calcd. for
CasHa3N206: 695.312 1 [M—H]~, found: 695.307 0,
W 12 FIBEEEE 5 SR E A — 3,

&Y 13: Bk K, Y% 82.5%, mp 163.5~
165.0 C. H-NMR (600 MHz, CDCl3) §: 13.37
(broads, 2H), 9.53 (s, 1H), 9.51 (s, 1H), 7.98
(s, 2H), 7.58 (s, 1H), 7.28 (t, J=7.5Hz, 4H),
7.20 (d, J=7.3Hz, 6H), 5.47 (s, 2H), 3.72 (s,
6H), 3.00 (t, J=7.2 Hz, 4H), 2.09 (s, 6H),
1.53 (d, J=6.7Hz, 12H). BBC-NMR (151 MHz,
CDCl3) o: 172.77, 162.84, 148.89, 147.14, 137.37,
131.75, 128.96, 128.84, 128.79, 127.29, 126.92,
115.67, 114.63, 103.15, 52.23, 37.30, 27.43, 20.40,
20.34, 20.02. HR-MS (ESI): m/z calcd. for
CasH47N2Og: 723.343 4 [M_H]f, found: 723.338 0,

&Y 14: Bk AR, YRZE 54.8%, mp 158.5~
159.5 C. H-NMR (600 MHz, CDCl3) §: 13.59
(broad s, 2H), 9.66 (s, 1H), 9.64 (s, 1H), 7.85(s,

2H), 7.60 (s, 2H), 6.92 (m, 4H), 5.56 (s, 2H),
459 (d, J=49Hz, 4H), 3.88~3.59 (m, 2H),
2.14 (d, J=28.8Hz, 6H), 153 (d, J=5.2Hz,
12H). BBC-NMR (151 MHz, CDCl3) §: 173.77,
162.81, 149.01, 146.99, 132.85, 132.38, 129.35,
128.28, 115.93, 114.34, 111.43, 111.40, 111.32,
111.29, 103.85, 100.00, 53.09, 20.30, 20.26, 20.05.
HR-MS (ESI): m/z calcd. for CasH37FN2QOg: 803.255 6
[M—H]~, found: 803.2497.

& 15: E Ok R, W 77.5%, mp 173.5~
1745 C. *H-NMR (600 MHz, CDCl3) J: 13.36
(broads, 2H), 9.48 (s, 1H), 9.46(s, 1H), 7.97
(s, 2H), 7.58 (s, 2H), 7.26 (s, 4H), 6.96 (1,
J=8.3Hz, 4H), 5.48 (s, 2H), 3.69 (d, J=5.0 Hz,
6H), 2.96 (t, J=6.7 Hz, 4H), 2.08 (m, 6H),
1.53 (d, J=6.0Hz, 12H). ¥C-NMR (151 MHz,
CDCl3) §: 172.82, 162.92, 162.70, 161.08, 148.88,
147.12, 133.06, 133.04, 131.83, 130.37, 130.32,
128.97, 127.39, 118.22, 118.20, 115.76, 115.68,
115.61, 114.56, 103.15, 52.24, 36.45, 27.44, 20.42,
20.39, 20.33, 19.98. HR-MS (ESI): m/z calcd. for
CaeHasFoN2Os: 759.324 6 [M—H]~, found: 759.318 7,

&) 16: AR, UK 70.1%, mp 146.0~
147.0 C. *H-NMR (600 MHz, CDCl3) 6: 13.36
(broads, 2H), 9.53 (s, 1H), 9.51 (s, 1H), 7.99
(s, 2H), 7.58 (s, 2H), 7.07 (g, J=8.0Hz, 8H),
5.46 (s, 2H), 3.69-3.68 (m, 6H), 2.95 (t, J=
7.2 Hz, 4H), 2.27 (s, 6H), 2.09 (s, 6H), 1.53
(d, J=6.9 Hz, 12H). 3C-NMR (151 MHz, CDCl3)
J: 172.70, 162.86, 148.90, 147.16, 136.48, 134.27,
131.73, 131.71, 129.50, 128.94, 128.66, 127.23,
118.16, 118.15, 115.65, 114.67, 103.12, 100.00,
52.32, 36.86, 27.43, 20.99, 20.40, 20.34, 20.02.
HR-MS (ESI): m/z calcd. for CugHs1N2Og: 751.374 7
[M—H]; found: 751.370 2.

W& 17: FEOR AR, Y 77.5%, mp 151.5~
152.5 C. 'H-NMR (600 MHz, CDCl3) §: 13.80~
12.81 (broads, 2H), 9.58 (s, 1H), 9.57 (s, 1H),
8.54 (s, 2H), 7.98~7.97 (broad s, 2H), 7.79~
7.41 (m, 4H), 7.18~6.90 (m, 4H), 3.95 (s, 4H),
3.72~3.69 (m, 2H), 3.17 (t, J=6.8 Hz, 4H),
2.09 (s, 6H), 1.52 (d, J=6.9 Hz, 12H). *C-NMR
(151 MHz, CDCl3) §: 172.71, 162.93, 157.34,
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149.71, 148.92, 147.16, 136.67, 131.68, 128.91,
127.17, 123.67, 12191, 118.12, 118.10, 115.70,
114.70, 103.14, 50.00, 38.84, 27.41, 20.39, 20.33,
20.02. HR-MS (ESI): m/z calcd. for Ca4aHasN4Oe:
725.333 9 [M—H], found: 725.328 9,
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Fig. 3 Synthetic route of sesquiterpenoid components derivatives
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&Y 18: KR EKMAK, R 64.8%, mp
131.5~1325 C. H-NMR (600 MHz, MeOD) :
9.82 (s, 1H), 8.57 (d, J=4.5Hz, 1H), 7.77 (id,
J=7.7, 1.7Hz, 1H), 7.55 (d, J=9.3Hz, 1H),
7.38 (d, J=7.8 Hz, 1H), 7.30 (dd, J=7.2. 5.2 Hz,
1H), 6.98 (s, 1H), 6.62 (d, J=9.3 Hz, 1H),
4.03 (t, J=6.6Hz, 2H), 3.81 (s, 3H), 3.24 (t,
J=6.6 Hz, 2H), 2.35(s, 3H). ¥*C-NMR (151 MHz,
MeOD) §: 181.14, 162.88, 157.67, 148.92, 138.67,
137.39, 125.49, 124.16, 124.13, 124.10, 122.08,
121.89, 121.87, 121.85, 121.07, 106.2, 59.48,
49.90, 38.02, 14.46. HR-MS (ESD: m/z calcd. for
Ca20H1oN203: 335.139 6 [M—H], found: 335.1385

EY 19: FRIECERR, Y 70.5%, mp
133.3~1345 C. H-NMR (600 MHz, MeOD) 6:
9.42 (s, 1H), 856 (dd, J=4.9, 0.7 Hz, 1H),
7.76 (td, J=7.7, 1.8 Hz, 1H), 7.54 (d, J=9.3 Hz,

1H), 7.38 (d, J=7.8 Hz, 1H), 7.29 (ddd, J=
7.4, 5.0, 0.8Hz, 1H), 7.13 (s, 1H), 6.52 (d,
J=9.2 Hz, 1H), 4.04 (t, J=6.6 Hz, 2H), 3.55
(s, 3H), 3.24 (t, J=6.6 Hz, 2H), 2.27 (s, 3H),
13C-NMR (151 MHz, MeOD) ¢: 181.08, 161.50,
157.74, 149.60, 148.92, 140.60, 139.09, 137.40,
126.63, 125.38, 124.20, 122.12, 121.89, 120.83,
104.69, 57.55, 50.24, 38.13, 14.54. HR-MS (ESD):
m/z calcd. for CyoHigN2O3: 335.139 6 [M—H]i
found: 335.137 4,

&Y 20: BREEERR, R 66.9 %, mp
157.5~158.5 ‘C. H-NMR (600 MHz, MeOD) §:
9.39 (s, 1H), 855~8.54 (m, 1H), 7.75 (id, J=
7.7, 1.8Hz, 1H), 7.47 (s, 1H), 7.36 (d, J=7.8
Hz, 1H), 7.28 (ddd, J=7.5, 5.0, 0.9 Hz, 1H),
6.53 (s, 1H), 4.00 (t, J=6.6 Hz, 2H), 3.51 (s,
3H), 3.22 (t, J=6.6 Hz, 2H), 3.21~3.20 (dt,
J=13.6, 6.8Hz, 1H), 2.31 (s, 3H), 1.30 (d,
J=6.8Hz, 6H), ®C-NMR (151 MHz, MeOD) 4:
180.89, 161.02, 157.76, 156.15, 149.07, 148.90,
141.16, 137.39, 126.28, 124.19, 122.10, 121.76,
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121.65, 121.48, 119.37, 118.22, 103.79, 57.59,
50.10, 38.21, 28.51, 22.00, 15.03. HR-MS (ESD):
m/z calcd. for Cz3H2sN203: 377.186 5 [M—H],
found: 377.184 2.

&Y 21 FRE AR, E 55.7%, mp
158.5~159.7 ‘C. H-NMR (600 MHz, MeOD) d:
9.80 (s, 1H), 855 (m, 1H), 7.77 (td, J=7.7,
1.8 Hz, 1H), 7.38 (d, J=7.8 Hz, 1H), 7.32~7.28
(m, 2H), 6.64 (s, 1H), 4.00 (t, J=6.6 Hz, 2H),
3.84 (s, 3H), 3.51 (dt, J=13.6, 6.8Hz, 1H),
3.22 (dd, J=11.7, 5.0Hz, 2H), 2.43 (s, 3H),
1.32 (s, 3H), 1.31 (s, 3H). ¥C-NMR (151 MHz,
MeOD) §: 183.08, 162.56, 157.69, 155.44, 148.89,
137.43, 125.04, 124.19, 122.83, 122.10, 120.32,
120.29, 117.03, 59.48, 38.10, 28.57, 22.03, 14.94.
HR-MS (ESI): m/z calcd. for Ca3H2sN203: 377.1865
[M—H]~, found: 377.1848.

&M 22: KR, LEE 69.5%, mp 153.6~
154.6 °C. H-NMR (600 MHz, CDCl3) ¢6: 9.32 (s,
1H), 7.49 (d, J=9.2Hz, 1H), 7.39~7.37 (m,
2H), 7.33~7.35 (m, 3H), 7.13 (s, 1H), 6.69
(d, J=9.2Hz, 1H), 4.71 (s, 2H), 3.54 (s, 3H),
2.31 (s, 3H). BC-NMR (151 MHz, CDCl3) 6:
180.02, 180.02, 180.00, 179.98, 160.99, 148.39,
139.87, 138.34, 136.63, 129.06, 128.16, 127.98,
127.22, 124.89, 123.38, 121.38, 121.05, 105.38,
58.64, 54.92, 15.54. HR-MS (ESI): m/z calcd. for
C20H1sNO3: 320.128 7 [M—H]~, found: 320.126 6.

&M 23: FOKR, U 73.1%, mp 155.7~
156.7 ‘C . H-NMR (600 MHz, CDCl3) 6: 9.30 (s,
1H), 7.45 (s, 1H), 7.38 (dd, J=10.0, 4.6 Hz,
2H), 7.34~7.32 (m, 3H), 6.69 (s, 1H), 4.69
(s, 2H), 3.54 (s, 3H), 3.44 (dq, J=13.5, 6.9 Hz,
1H), 2.35 (s, 3H), 1.32 (s, 2H), 1.31 (s, 3H),
1.31 (s, 3H). BC-NMR (151 MHz, CDCls) 4:
180.11, 160.50, 155.10, 147.85, 140.39, 136.92,
129.01, 128.06, 127.85, 125.75, 122.46, 120.41,
120.21, 119.82, 104.42, 58.67, 54.77, 28.90, 22.97,
16.03. HR-MS (ESI): m/z calcd. for Ca3H24NO3:
362.1756 [M—H]~, found: 362.173 2.

&Y 24: B AR, YLZE 75.5%, mp 146.7~
147.7 'C . *H-NMR (600 MHz, CDCl3) ¢: 9.11 (s,
1H), 7.45 (s, 1H), 7.24~7.22 (m, 1H), 7.00

(d, J=7.6Hz, 1H), 6.94 (dd, J=9.6, 1.9 Hz,
1H), 6.89 (td, J=8.5, 2.4 Hz, 1H), 6.71 (s,
1H), 3.74 (t, J=6.9 Hz, 2H), 3.45 (s, 3H),
3.01 (t, J=6.9Hz, 2H), 2.35 (s, 3H), 1.31 (s,
3H), 1.30 (s, 3H). ¥C-NMR (151 MHz, CDCl3)
9: 179.73 (s), 163.01 (d, Jcr=246.4 Hz), 160.58
(s), 155.04 (s), 147.92 (s), 14055 (d, Jcr=7.5
Hz), 140.40 (s), 130.26 (d, Jcr=8.5Hz), 125.70
(s), 12477 (d, Jcr=3.2 Hz), 122.41 (s), 120.56
(s), 120.16 (s), 119.59 (s), 115.74 (d, Jcr=21.2
Hz), 113.72 (d, JcF=21.0 Hz), 104.06 (s), 58.52
(s), 53.21 (s), 37.16 (s), 28.90 (s), 22.98 (s),
16.06 (s) . HR-MS (ESI): m/z calcd. for C24H25FNOs3:
394.181 8 [M—H]", found: 394.179 4.

&) 25: FOK R, W 77.9%, mp 148.9~
149.9 'C. H-NMR (600 MHz, CDCl3) ¢: 9.13 (s,
1H), 7.48 (d, J=9.2Hz, 1H), 7.23 (1d, J=7.9,
6.2 Hz, 1H), 7.12 (s, 1H), 6.99 (d, J=7.6 Hz,
1H), 6.93 (d, J=9.6 Hz, 1H), 6.88 (td, J=8.4,
2.3Hz, 1H), 6.71 (d, J=9.2Hz, 1H), 3.76 (t,
J=6.8 Hz, 2H), 3.45 (s, 3H), 3.01 (t, J=6.8 Hz,
2H), 2.31 (s, 3H). C-NMR (151 MHz, CDCls)
5: 179.62 (s), 163.01 (d, Jcr=246.4 Hz), 161.14
(s), 148.48 (s), 140.45 (d, Jcr=7.5Hz), 139.87
(s), 138.26 (s), 130.29 (d, Jc.Fr=8.5Hz), 127.18
(s), 124.78 (s), 123.12 (s), 121.36 (s), 121.22
(s), 115.74 (d, Jcs=21.2 Hz), 113.76 (d, Jcr=
21.0 Hz), 105.01 (s), 58.50 (s), 53.39 (s), 37.07
(s), 1557 (s). HR-MS (ESI): m/z calcd. for
Co1H1gFNO3: 352.134 9 [M—H]f, found: 352.132 6.
25 FBhEIEM

K MTT 2, DUBREI AP B2, AL
EY% HeLa. HepG2. MGC-803 4 frifE 1, 52
30 AR A MO RS R AR OV BAT R R . A, R
A e R v

Bt 84 KW HeLa. HepG2. MGC-803 4
JH,  NTC IS B R S R A R B S 3 10%/mL,
FeAnT 96 FLEEFRMR, BEFL 200 pL. 37 'C. 5% CO-
Byt 12 h, Wr¥EFREE, HU 20 mg/mL WM-AC
DMSO &K, IG5 77 360 B 5 nFs Ak &4
FIBH X HE 254 (6.25. 12,5, 25, 50, 100 pg/mL),
FEAMKEE R E 3 MESL. gkERREg% 24 h, &2
Braedt, ML MLEREFR3E 100 pL. 5 mg/mL
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MTT ¥ 20 pL, FEFRFATIEE 4h, FELIEIRIE,
£FLn 100 uL DMSO 773 E ¥ f5, 570 nm b2
WOGEE (A 18, PSR MNIRIEZ AT 3
U TEELRIN 2P0k b e 40 M R A A . SR FH AL
PERIARR 2] S RUFIE RN 2, H OriginPro
BAFTH SR HBENHIRE (ICs0) {H

1= (Auw—A s A

IgICso=Xm—I[P— (3—Pm—Pn) /4]

Xm A g B KFE: 19 1g (BOKFIERMAFLIFIED: PN

HIRZ A P B KIHIR P A/ MR

R By S AT A 4 1) A4 e b 9 O 11 5 2R L 36
1. WTRLE R, HEM I RBAT AP B A R iz
& 7. BFEIREE (LAY 10D, 3,4,5- =%
KOHE WEY 14). HFERLIE &Y 15).
2-ZENMEmE (LA 17D BN, B R s BT .

FRIEARES TG T S, oD 6 AN ik i3t
ITHRTAAL RS Hela. HepG2. MGC-803 4 ffa fi {4
SR TG PE SR AR 45 R K 1.

&1 6 MEFIEREITEDIEIMUEEYE
Table 1 In vitro antitumor effect of six sesquiterpenoid components derivatives

1Cs0/(umol-L1)

1Cs0/(umol-L 1)

weaEm wEY)

HelLa HepG2 MCG-803 HelLa HepG2 MCG-803

1 26.03+0.52 70.66+2.39 30.59+0.93 14 20.81+2.02 — —
2 50.37+0.47 >100 >100 15 16.75+0.39 32.55+3.71 38.05+2.75

3 2211+051 8541+3.38 50.28+1.79 16 62.551+1.80 — —
4 30.66+0.27 >100 71.80+0.72 17 2354+0.69 40.69+1.68 20.65+0.89
5 51.63+0.49 >100 80.68+1.78 18 40.55+1.33 22.48+0.30 34.61+0.22

6 13.20+0.24 43.61t1.87 >100 19 35.1710.46 >100 >100
7 18.55+3.11 — — 20 3357+£0.19 31.63+1.69 45.67+3.05
8 >100 — — 21 >100 83.90+2.11 80.98+2.62
9 40.20t2.47 — — 22 37.41+£240 1852+0.74 25.34+1.75
10 24.20£0.79 — — 23 41.77+0.49 14.88+1.77 30.59%1.60
11 >100 — — 24 30.731£0.64 32.17+0.29 55.33+2.48
12 25441064 38.78+0.77 26.831+0.66 25 26.48+0.70 28.01+1.14 40.44+2.88
13 >100 — — i 8.55+2.39 15.01+055 12.81+0.45
“—FIRARNE

"—" means not determined

26 WHXARLDLE

(1) XFEFA R 45 2l — B AR ARy 45 F 1511,
BRIALEY 7. 16, 17 R U HIR S s
TEES

(2) HAnEZEMILEY) 1~5 X 3 FhHR4n i
TR S, (a1, 3 BRI RIFHENE, 7
B 8 MBI EREE . RSN IR T, Jaext
AW 1~5 MIFTAENESEZ TG 1. 3 14
e AW 1. 3 ATAY) 18, 20, 22~25 A
AT PR Y, R X HepG2 4H R 0
—SEMIEREE, PRAREIAR ELIE A BOR R . A
P Joe TR0 5 2 il B AR R AL S R AT AR DA B — 3R
PRI IRR I AH LU R B A B i B R s

(3) bh#s 3 FhOF IR RE (WK LM 2- %

MENE . RO LS 1~4. 6 IZEHE R SE BT
LEER], 3 MR AN 540GV MCG-803
Bm A A S e S, ik &) 12, 15, 17
KR (L& 6) FIEL, th& 18, 22 S5LEW
1HHEE, &M 200 23 S540EY) 3 MHLL, WEIEA
— B LN RIS T HepG2 4 (135 P 42
EEE . LR AR 2 PR A TR A R, R
XTI B BN G ) ) TG T &5 A4S 1 e 8 4 Hh
P HpU R v
3 g

MR — b 55 P B2 24, W 50 R BLELAE N )
Bcl-2 H 97 B R MG MR, SN 4
25905y FHENIGER 1N 1R, BRI TAEET
2RV (H RIS GBS ens S5 A 5 3R A3
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AR R A 0 LR e VR Rk SR T AT, TR
ER SR 2R DA Iy AT AN [i] R R g A AR e R A~ ok 2
AT AR RES R DS PR v kAL &, o
RIRF NIV e 25 PRAL T SR o

NI I BB A PR A A e TR A% S s PR T
MM E R, (LAY 12, 22, 23 HIR)E
Bt BWHIE, BRI R ST X AR e R A i R
SR AR SOE AEAT RN IO PERIE 9T

RERR HAGEDFARFEF G, R
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