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Chemical constituents in Rabdosia excisa

WU Yue-xia, ZHANG Wei, LI Ji-cheng, YANG Li-jia, LIU Na
College of Pharmacy, Zhengzhou University, Zhengzhou 450052, China

Abstract: Objective To research the chemical constituents of Rabdosia excisa. Methods Compounds were separated and purified
by silica gel column chromatography and their structures were determined by spectroscopic method. Results Fifteen compounds
isolated from the leaves of this plant were identified as: hyptadienic acid (1), a-amyrin palmitate (2), stigmasterol (3), B-sitosterol (4),
palmitic acid (5), ursolic acid (6), la, 6, 11B, 15B-tetraacetoy-6, 7-seco-7, 20-olide-ent-kaur-16-en (7), 2a, 3a-dihydroxy-urs-
12-en-28-oic acid (8), maslinic acid (9), 2a, 3a, 19-trihydroxy-urs-12-en-28-oic acid (10), maoyecrystal E (11); 6B, 1lo, 150-
trihydroxy-6, 7-seco-6, 20-epoxy-1a, 7-olide-ent-kaur-6-en, epinodosinol (12), enmenol-glucoside (13), oridonol (14), and daucosterol
(15). Conclusion All the constituents are found in R. excisa for the first time except constituents 3, 5, 6, 14, and 15.
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1 XE5R
1.1 ##

JEME 455K Rabdosia excise (Maxim.) Hara I
+, 2009 4F 8 JIRAWEA B LA, BeERELA
SRIGET o DR A0 FE R P K 25 24 2 [ 4= 40k S84 R ]
P P 2 S R B B S, AR AR ORAT TR
P BAR AT o
1.2 X5

DPX—400 8 T i L9 (Hi + Bruker
Avance); A XT4A WA A2 A CIERTRMY
HOGIXES) D M R (200~300 H) FliE 2
RS (GFase) HIT ST 2R,

2 RESSE

FEMFERETH 1.3 kg, 1 95%LEERAEE
2, BHR 15h, JEIRAGISEE, KEE I
VAR, IS R M€ o € D TR e A A ok 2
I, HI 500 mL /KZx i F, 25 0 H A itk
PR OB AR . W4 A T BEFI IS R S WA AU, 49
PR B AT o 53 IR AT FH W RS AR, 200~
300 HEEIRFERE, BHTHERE 4> 8, Dof i k- P i
(9.5 :0.555 0 5), HATBRREVENL, Ay kA 15 21
WEW1~5, BER CEHTAAF 2L G Y 6~15.

3 HEHEE

EY 1: AR R CGAED; mp 208~210 C;
Libermann-Burchard < & & Bl 7E; "H-NMR (400
MHz, CDCl;) §: 0.84 (3H, s), 0.94 (3H, s), 1.02 (3H,
s), 1.14 (3H, s), 1.22 (3H, s), 1.36 (3H, s), 0.96 (3H, d,
J = 5.6 Hz, CH3-30), 4.12 (1H, ABd, J = 12.0 Hz,
H-1a), 4.18 (1H, ABd, J = 12.0 Hz, H-1b), 5.27 (1H,
brs, H-12), 5.39 (1H, br s, H-3); “C-NMR (100 MHz,
CDCl;) 6: 60.2 (C-1), 155.7 (C-2), 133.3 (C-3), 41.4
(C-4), 63.1 (C-5), 17.1 (C-6), 34.1 (C-7), 41.6 (C-8),
41.7 (C-9), 50.4 (C-10), 26.1 (C-11), 128.1 (C-12),
138.9 (C-13), 41.8 (C-14), 29.3 (C-15), 26.5 (C-16),
474 (C-17), 53.8 (C-18), 72.3 (C-19), 43.0 (C-20),
26.3 (C-21), 37.6 (C-22), 29.5 (C-23), 21.0 (C-24),
18.3 (C-25), 18.1 (C-26), 25.5 (C-27), 178.3 (C-28),
26.3 (C-29), 15.7 (C-30). LL % 5 CkikiE SR A
— 50, W E A 1 N S IR .

tEY 2: AR R CHEE); mp 75~76 Cj
'H-NMR (400 MHz, CDCl;) d: 0.80 (3H, s), 0.83 (3H,
s), 0.87 (3H, s), 0.88 (3H, s), 0.89 (3H, s), 0.91 (3H,

s), 0.98 (3H, s), 1.01 (3H, s), 1.07 (3H, s), 4.50 (1H,
dd, J = 5.6, 6.8 Hz, H-3), 5.12 (1H, s, H-12);
BC-NMR (100 MHz, CDCl3) &: 38.5 (C-1), 25.2 (C-
2), 80.6 (C-3), 37.7 (C-4), 55.3 (C-5), 18.3 (C-6), 32.9
(C-7), 40.0 (C-8), 47.6 (C-9), 36.8 (C-10), 23.2
(C-11), 124.3 (C-12), 139.6 (C-13), 42.1 (C-14), 23.7
(C-15), 26.6 (C-16), 33.7 (C-17), 59.0 (C-18), 39.7
(C-19), 39.6 (C-20), 31.3 (C-21), 41.6 (C-22), 28.1
(C-23), 16.9 (C-24), 15.6 (C-25), 16.9 (C-26), 23.2
(C-27), 28.7 (C-28), 17.5 (C-29), 21.3 (C-30), 173.6
(C-1"), 34.9 (C-2), 31.9 (C-3'), 29.2~19.7 (C-4'~
13"), 28.1 (C-14"), 22.6 (C-15"), 14.0 (C-16"). LA L%
P 5 SCHkaR 8, MRS 2 o o- BRI
A 1R T

AW 3. LOERRGE W CAIMBE-BETR 418
mp 167~169 C; 'H-NMR (400 MHz, CDCl;) &:
535 (1H, d, J = 5.1 Hz, H-6), 5.15 (1H, dd, J = 15.2,
8.6 Hz, H-22), 5.02 (1H, dd, J = 15.2, 8.6 Hz, H-23),
3.53 (1H, ddd, J = 15.9, 10.9, 4.6 Hz, H-3); "*C-NMR
(100 MHz, CDCls) d: 37.3 (C-1), 31.7 (C-2), 71.8
(C-3), 42.3 (C-4), 140.7 (C-5), 121.7 (C-6), 31.9
(C-7), 31.8 (C-8), 50.2 (C-9), 36.5 (C-10), 21.2
(C-11), 40.5 (C-12), 42.5 (C-13), 56.9 (14), 24.4
(C-15), 28.9 (C-16), 55.9 (C-17), 12.1 (C-18), 19.4
(C-19), 42.5 (C-20), 21.1 (C-21), 138.3 (C-22), 129.3
(C-23), 51.3 (C-24), 31.8 (C-25), 25.4 (C-26), 19.0
(C-27), 24.6 (C-28), 12.3 (C-29) » 455 CHkIRIE X}
WP, S b 3 Ol TS

e 4: AENR CHMEE-NETD; mp 145~
146 C; ZETAm. 507 B Ol NESE;
'H-NMR (400 MHz, CDCl3) 6: 5.37 (1H, d, J = 5.2
Hz, H-6), 3.63 (1H, m, H-3), 1.03 (3H, s, CH3-19),
0.95 (3H, d, J = 4.6 Hz, CH;-21), 0.87 3H, t, J = 6.0
Hz, CH3-29), 0.84 (3H, d, J = 6.8 Hz, CH3-27), 0.70
(3H, d, J = 6.6 Hz, CH;-26), 0.63 (3H, s, CH3-18);
BC-NMR (100 MHz, CDCl3) &: 37.3 (C-1), 29.2 (C-
2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6),
31.7 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10), 21.1
(C-11), 39.8 (C-12), 45.8 (C-13), 56.8 (C-14), 24.3
(C-15), 28.3 (C-16), 56.1 (C-17), 11.9 (C-18), 19.4
(C-19), 40.4 (C-20), 19.8 (C-21), 138.3 (C-22), 129.2
(C-23), 51.3 (C-24), 33.9 (C-25), 19.0 (C-26), 23.1
(C-27), 26.1 (C-28), 12.3 (C-29). LA ¥ 5 SCkR
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WEY 5. FERR Calli-ImdD, 7 -
WRRRIR I N v %5 t6; "H-NMR (400 MHz, CDCl5)
5:2.33 (2H, t, J = 7.6 Hz), 1.65 (2H, m), 0.91 (3H, t,
J=17.2Hz). PiEHE ks 8, etk
HW 5 HERREIE .

& 6: kAR (D mp 261~263 C;
Libermann-Burchard & % & BH 7E . "H-NMR (400
MHz, DMSO-dg) d: 0.68 (3H, s), 0.75 (3H, d, J=13.2
Hz), 0.82 (3H, d, J = 6.4 Hz), 0.85 (3H, s), 0.87 (3H,
s), 0.91 (3H, s), 1.04 (3H, s), 2.51 (1H, m, H-18), 4.30
(1H, br s, H-3), 5.13 (1H, s, H-12); "*C-NMR (100
MHz, DMSO-d) &: 38.9 (C-1), 28.7 (C-2,), 77.3 (C-
3), 39.2 (C-4), 55.3 (C-5), 18.5 (C-6), 33.1 (C-7), 39.8
(C-8), 47.5 (C-9), 37.0 (C-10), 23.7 (C-11), 125.0
(C-12), 138.7 (C-13), 42.1 (C-14), 28.7 (C-15), 23.7
(C-16), 47.3 (C-17), 52.8 (C-18), 39.3 (C-19), 39.2
(C-20), 30.9 (C-21), 37.0 (C-22), 28.7 (C-23), 15.7
(C-24), 16.4 (C-25), 17.4 (C-26), 23.7 (C-27), 178.7
(C-28), 17.4 (C-29), 21.5 (C-30). Hd 5 SCHRRE I
A5, W e A 6 AR .

WY T: EPIRES & CAMEE- N ;s mp 230~
232 ‘C; 'H-NMR (400 MHz, CDCl;) &: 5.61 (1H, t,
J=2.5Hz, H-150), 5.22 (1H, d, J = 1.6 Hz, CH,-17a),
5.02 (1H, s, CH,-17b), 4.86 (1H, d, J = 11.6 Hz, H-
110), 4.79, 430 (2H, ABd, J = 11.9 Hz, CH,-20), 4.65
(1H, dd, J = 11.5, 3.3 Hz, H-1p), 4.43, 4.22 (2H, dd,
J =126, 5.7 Hz, CH,-6), 3.26 (1H, d, J = 11.8 Hz,
H-9B), 2.84 (1H, m, H-120), 2.54 (1H, s, H-5p), 2.26
(1H, m, H-14a), 2.26, 2.09, 2.04, 1.99 (% 3H, s,
4X-0OAc), 1.92 (1H, d, J = 13.1 Hz, H-2a), 1.61 (1H,
m, H-2b), 1.70 (1H, d, J = 13.0 Hz, H-14b), 1.42 (1H,
dt, J=17.5, 8.6 Hz, H-3a), 1.21 (1H, dd, J=13.1,9.2
Hz, H-3b), 1.05 (3H, s, CHs-18), 0.96 (3H, s, CH;-
19); 3C-NMR (100 MHz, CDCls) 6: 76.4 (C-1), 23.3
(C-2), 39.9 (C-3), 34.0 (C-4), 48.9 (C-5), 62.1 (C-6),
172.3 (C-7), 50.6 (C-8), 39.0 (C-9), 43.0 (C-10), 68.4
(C-11), 40.1 (C-12), 34.9 (C-13), 31.0 (C-14), 82.9
(C-15), 153.3 (C-16), 111.4 (C-17), 34.0 (C-18), 23.8
(C-19), 66.4 (C-20), OAc: 170.5, 169.6, 169.5, 168.9,
21.3,21.2,21.1, 21.1, 20.9, LA by 55 S0k A
AR5, S ENAY T Hh 1o, 6, 11B, 15p-DY 2.7
5E-6, 7-K%-7, 20- N iE-RF - DU5EAZ-16-4i o

&4 8: Ak R (HEE); mp 270~272 C;
Libermann-Burchard % ¥ & FH 7£ . 'H-NMR (400
MHz, acetone-dg) 0: 5.24 (1H, s, H-12), 3.93 (1H, d,
J =10.9 Hz, H-2p), 3.31 (1H, s, H-3p), 2.24 (1H, d,
J = 11.5 Hz, H-18), 1.14 (3H, s), 1.08 (3H, s), 0.99
(3H, s), 0.98 (3H, s), 0.89 (3H, d, J = 6.5 Hz), 0.85 (3H,
s), 0.83 (3H, s); "“C-NMR (100 MHz, acetone-ds) &
39.7 (C-1), 65.4 (C-2), 78.5 (C-3), 38.9 (C-4), 47.4
(C-5), 17.8 (C-6), 32.95 (C-7), 36.7 (C-9), 37.9
(C-10), 24.1 (C-11), 125.3 (C-12), 138.5 (C-13), 42.0
(C-14), 27.8 (C-15), 23.1 (C-16), 47.9 (C-17), 52.9
(C-18), 39.7 (C-19), 38.1 (C-20), 30.6 (C-21), 37.0
(C-22), 30.5 (C-23), 23.3 (C-24), 16.0 (C-25), 16.7
(C-26), 20.6 (C-27), 177.8 (C-28), 16.9 (C-30) . LI I
K 5 SCRIE S A 3O, M et B 8 H 24,
3o- IR - 1245281

WA 9: Ok AR AR CE ), Libermann-
Burchard Jz W W BHPE, BB AT 68N =n&RL5 ),
AMIFIEE K 7. "TH-NMR (400 MHz, acetone-dg) o:
5.25 (1H, s, H-12), 3.65 (1H, m, H-2a), 3.48 (1H, d,
J=9.2 Hz, H-3p), 1.18 (3H, s), 1.02 (3H, s), 1.00 (3H,
s), 0.95 (3H, s), 0.92 (3H, s), 0.82 (3H, s), 0.81 (3H,
s); C-NMR (100 MHz, acetone-dg) d: 47.6 (C-1),
68.0 (C-2), 83.1 (C-3), 39.3 (C-4), 55.3 (C-5), 18.2
(C-6), 33.6 (C-7), 38.9 (C-8), 48.0 (C-9), 38.0 (C-10),
23.3 (C-11), 122.0 (C-12), 144.1 (C-13), 41.7 (C-14),
27.5 (C-15), 22.9 (C-16), 46.7 (C-17), 41.3 (C-18),
45.9 (C-19), 30.4 (C-20), 34.2 (C-21), 33.2 (C-22),
29.3 (C-23), 16.8 (C-24), 16.5 (C-25), 25.4 (C-27),
177.9 (C-28), 32.7 (C-29), 22.9 (C-30), _iA%ds L
SCHRARE — S, SRS 9 IR Z R T T LR

AW 10: FER AR G s mp 268~270 C;
Libermann-Burchard J< W H%; "H-NMR (400 MHz,
acetone-dg) d: 5.30 (1H, br s, H-12), 3.93 (1H, d, J =
12.8 Hz, H-20), 3.33 (2H, d, J = 5.6 Hz, H-3a), 2.64
(1H, td, J = 13.3, 4.6 Hz, H-18), 1.36 (3H, s), 1.22
(3H, s), 1.00 (3H, s), 0.98 (3H, s), 0.95 (3H, s), 0.86
(3H, s), 0.77 (d, J = 11.6 Hz, 3H); "C-NMR (100
MHz, acetone-dg) o: 41.7 (C-1), 65.40 (C-2), 78.6
(C-3), 39.9 (C-4), 48.0 (C-5), 18.0 (C-6), 32.9 (C-7),
41.4 (C-8), 47.4 (C-9), 38.0 (C-10), 23.8 (C-11), 127.9
(C-12), 138.8 (C-13), 42.2 (C-14), 26.4 (C-15), 26.1
(C-16), 48.0 (C-17), 53.6 (C-18), 72.4 (C-19), 42.5
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(C-20), 25.5 (C-21), 37.6 (C-22), 29.4 (C-23), 16.5
(C-24), 15.9 (C-25), 15.7 (C-26), 23.4 (C-27), 178.3
(C-28), 26.4 (C-29), 15.6 (C-30). DL b3 5 SCik R
A, W EA A 10 4 20, 30, 19-=57
FE-12-45-28- 5 R .

&Y 1. LEEPIREG S (F: BB TH
i+ NI mp 250~252 “C; "H-NMR (400
MHz, CDCls) &: 6.08 (1H, s, H-17a), 5.57 (1H, s,
H-17b), 5.13 (1H, dd, J = 9.9, 5.1 Hz, H-1p), 4.94
(1H, d, J = 12.4 Hz, H-20a), 4.38 (1H, d, J = 12.4 Hz,
H-20b), 3.97 (1H, dd, J = 17.9, 10.0 Hz, H-14a), 3.75
(2H, br s, CH»-6), 3.10 (1H, dd, J = 9.5, 4.7 Hz,
H-13a), 2.67 (1H, ddd, J = 13.8, 9.5, 7.2 Hz, H-120),
2.62 (1H, dd, J = 4.8, 12.0 Hz, H-14p), 2.55 (1H, dd,
J=9.2 Hz, 14.2 Hz, H-12p), 2.04 (3H, s, -OAc), 1.96
(1H, d, J = 12.7 Hz, H-5B), 1.88 (2H, m, H-2B, 12a),
1.35~1.27 (2H, m, CH,-3), 1.07 (3H, s, CH;-18),
0.88 (3H, s, CH3-19); "*C-NMR (100 MHz, CDCl;) 6:
76.4 (C-1), 24.3 (C-2), 39.2 (C-3), 33.9 (C-4), 52.8
(C-5), 59.7 (C- 6), 170.2 (C-7), 58.0 (C-8), 46.6 (C-9),
442 (C-10), 65.9 (C-11), 41.6 (C-12), 34.2 (C-13),
29.3 (C-14), 200.7 (C-15), 149.6 (C-16), 119.8 (C-17),
33.8 (C-18), 23.9 (C-19), 67.5 (C-20), OAc: 169.72,
21.5. VL E%d 5 scikdoa s — 80, et
Y11 T FRFKE E.

B 12 TOERES S CAMEE-NED; %)
WTE N TEESEAPLER: mp 240~242
‘C; 'H-NMR (400 MHz, CD;OD) d: 5.26 (1H, s,
H-60), 5.17, 5.16 (2H, s, CH»-17), 4.96 (1H, t, J = 2.7
Hz, H-15p), 4.70 (1H, dd, J = 11.4, 6.1 Hz, H-1p),
4.16 (1H, m, H-11), 3.90, 3.82 (2H, ABd, J = 8.9 Hz,
CH,-20), 1.05 (3H, s, CH3-18), 1.00 (3H, s, CHs-19);
BC-NMR (100 MHz, CD;OD) &: 77.1 (C-1), 23.4
(C-2), 36.5 (C-3), 31.1 (C-4), 50.1 (C-5), 107.8 (C-6),
175.6 (C-7), 53.6 (C-8), 45.1 (C-9), 52.5 (C-10), 62.4
(C-11), 44.0 (C-12), 37.5 (C-13), 35.0 (C-14), 76.2
(C-15), 156.6 (C-16), 101.5 (C-17), 31.9 (C-18), 22.0
(C-19), 72.4 (C-20). LA L34 15 Sk i G 5L A
— M, s E AL S 12 D 6B, 11a, 150-= 3 HE-6,
7 Wi%d-6, 20-F8 - 10, 7- P G- BL- D152 AZ-16-0

AW 13: TEEHIRE S (EU-TED; BT
N . H RS ML 'H-NMR (400 MHz,
CD;0OD) &: 5.15 (1H, s, H-17a), 5.12 (1H, d, J = 2.3

Hz, H-17b), 4.89 (1H, d, J = 2.3 Hz, H-14a), 4.54
(1H, s, H-60), 4.33 (1H, d, J = 10.3 Hz, H-20a), 4.03
(1H, d, J = 10.3 Hz, H-20b), 4.28 (1H, d, J = 7.7 Hz,
Glu #3k), 3.60 (1H, t, J = 8.0 Hz, H-1p), 1.11 3H, s,
H-18), 0.99 (3H, s, H-19); “C-NMR (100 MHz,
CD;0D) §: 83.7 (C-1), 27.5 (C-2), 38.3 (C-3), 32.9
(C-4), 57.6 (C-5), 72.1 (C-6), 98.4 (C-7), 52.5 (C-8),
44.6 (C-9), 40.7 (C-10), 17.8 (C-11), 31.9 (C-12),
45.6 (C-13), 74.2 (C-14), 70.2 (C-15), 159.1 (C-16),
108.3 (C-17), 31.6 (C-18), 20.6 (C-19), 61.4 (C-20),
103.3 (C-1"), 74.4 (C-2"), 77.1 (C-3"), 70.8 (C-4"),
76.3 (C-5"), 63.0 (C-6") o LA I il £ 5 Sk 4k 8
HEA 5, S A 13 =T 0, 20-FR4 -
A2 bi-16-4-1a, 6B, 7B, 14P, 15B-F.EF-1-O-F
25 L TR B

&Y 14: LOERREES (RE-FED; mp
248~250 C; BT WA FESHHER, 'H-
NMR (400 MHz, acetone-dg) o: 6.21, 5.51 (2H, s,
CH,-17), 6.03~5.99 (2H, br s, OH), 5.21 (1H, s,
H-14a), 4.24, 3.98 (2H, ABd, J = 10.2, 1.4 Hz, CH,-
20), 3.50 (1H, t, J = 5.0 Hz, H-1p), 3.01 (1H, d, J =
9.8 Hz, H-6), 1.09 (3H, s, H-18), 1.06 (3H, s, H-19);
BC-NMR (100 MHz, acetone-dg) d: 74.0 (C-1), 30.4
(C-2), 38.7 (C-3), 33.4 (C-4), 60.0 (C-5), 72.9 (C-6),
97.4 (C-7), 62.9 (C-8), 54.0 (C-9), 41.1 (C-10), 21.4
(C-11), 30.8 (C-12), 43.3 (C-13), 72.73 (C-14), 208.2
(C-15), 152.7 (C-16), 118.2 (C-17), 32.4 (C-18), 19.6
(C-19), 62.20 (C-20). A ¥ 5 Scikafis —a',
WS LAY 14 RV R,

A 15: AR R CARD; mp 290~292 C;
WA T NN FEE, S TInE, 15%KR LR
B th, S8 MRS T TLC JE)2, 7
IR RS REMEIIAIE, S ad 15 il
TS

S 3k

(1] J Bk, Sfdhd, xi Wi, & b2 R E SR
REA AT RES 1. AS05T, 2006(1): 13-17.

[2] RAEHE, L. RWEBRPEKS 4 1. =
WIRIST, 1982, 4(2): 97-118.

3] HFEF, xR, iRk, & BHEIRRNE R
T[] B2 EAERL AR, 2005, 22(2): 80-82.

[4] R o, FEEL, XUFP, S T2 R A R
ST [0]. PR 222, 2005, 40(19): 1460-1462.



©2406 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 35 42 % 28 128 2011412 A

[5] BEITE, TAH, THEY, & KBRS Kb J7H: TN BE 2R, 2007.
AT [I]. REZY, 2011, 42(2): 217-221. [12] R, Jo8E, JEath, & SRR IS 51
[6] BodHl, S, sRopE, A5 Wb R b iR B (I [J]. "hEZ22E, 2001, 36(7): 445-447.
43 [J]. 2y, 2006, 37(12): 1782-1784. [13] Han Q B, Zhang J X, Shen Y H, et al. Diterpenoids from
[7]1 HE%, S, IRAMEHE, & KEHILFER TR Isodon japonicus [J]. Chin J Nat Med, 2003, 1(1): 16-20.
[1]. %24, 2008, 39(10): 1463-1465. [14] T =, MM, £ %, & N BraERsg ik
[8] F#AE, EEM. MEEEIRENERITR [J]. R BOr B A BB REVEAL (7], PEALITVE R 2240 AR
RIS HF K, 1998, 10(3): 15-19. BI2ERR, 2010, 46(2): 88-93.
O T =% F H, & ¥ S NSRRI [15] j/har, FREkfh. DS musr ot [J]. iy,
2E RO ITST [J]. ) VA4, 2008, 28(2): 265-268. 2004, 35(2): 125-127.
[10] FKk%, BRIEER, DB:5, 45 Kbt =itk [16] #ff A&, BCESE, B 5, 45 G2/ Bk et -
Ay AT (3], 8 % B 2EBE AR, 2008, 25(6): 550-552. TSI ZRE A TST (9], THE 2524, 2009,
[11] W, ANt o) s P s I it b 5L [D]. 34(12): 1523-1526.

(¥ B 24) ZE 2012 FEITTRE

(F2HY LEROTEAHFAFRRESYMAIRER ZAGERELT, AR, BAIINFLAT.

AFR4ETF 1970 5 1 A, 2011 SFREF =B F B HRBUTE” (B RFEBBATLRZH L), §RIK
b E A G R LR, F o BEARPREL (FERFRESE). FERERHPILRLL, PEMHS
AT, P E 60 FH HraH BT, 20042010 FiEL 6 FREFAFEADF AR, KT
B AR S EAF] L BAALSH R B R — AN CCA TRIE”, M E R (B R 25 LAY (IPA ).
FE CEFLIEY (EM). K2 (FaRk&3l) (IC). EE (RigF@m (3548 (MSB-S). # 2 (HFH
AT 2 N ( Scopus )« B AR ARIRSEAM F B Lak# 8 E (IST ). 2B 2 RAFF2Z 5| LH(RSC).
28 (544 HF)48HY (Ulrich PD). £ B S| #HF+5 Lag4k (CSA) #dg &, E£E (EFRRLEAYHF
AR F ) (CABL) FEIRELAEF A HKEK.

AR EZREFEBFE RS BA LD, Alas. THRT. BhF%k BHEELEAERILE,
HMH. MRS BRI AMTRIAEF T EORAEL, A T AMKMKLIE. HiE, AL F
Fae. UG, FARHEFFEFLE .

RE] KMH . EHFOFERRADLF, KRRt SFE. AT HEERAL, EMEEE, 2011
SFORFIFRA 208 W, M 35.00 L. EAEREKRT: 6—77, BT M221. 3] L3R 5T,

AR CEXFEN AR ARG, KEEA. REITH!

ottt RF TSI X% HE 308 5 #F % 300193
W 3% (022) 27474913 23006821 % F: (022) 23006821
W, F1Z48: zcy@tiprpress.com sk www. 3225 2 E4E F B www.tiprpress.com



