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Two new sesquiterpenes from Tibetan medicine Carpesium lipskyi
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Abstract: Objective To investigate the chemical constituents and anti-inflammatory activity of the dried roots of Tibetan medicine
Carpesium lipskyi. Methods The ethanol extract of C. lipskyi was isolated and purified using chromatographic techniques including
silica gel column chromatography and Sephadex LH-20 gel column chromatography. The structures of the compounds were identified
based on their physicochemical properties, spectroscopic methods (MS, NMR), and literature data. The in vitro anti-inflammatory
activity of the compounds was evaluated using a lipopolysaccharide (LPS)-induced inflammatory model in mouse macrophage
RAW264.7 cells. Results Nine compounds were isolated from the roots of C. lipskyi and identified as (1R,7R,10R,11S)-1-hydroxy-
eudesma-3(4),5(6)-dien-11-oic acid methyl ester (1), (1R,4S,5R,7R)-1-acetoxy-11-hydroxy-eremophil-9(10)-ene (2), careudesmane D
(3), isoalantolactone (4), 11-hydroxy-eremophil-1(10)-en-2,9-dione (5), carperemophilane A (6), carperemophilane B (7),
protocatechuyl aldehyde (8), and umbelliferone (9). Compounds 2 and 7 inhibited LPS-induced NO production in RAW264.7 cells
with half maximal inhibitory concentration (ICso) values of (13.62 %1.30) umol/L and (19.47 %£2.67) umol/L, respectively. Conclusion
Compound 1 is a new eudesmane-type sesquiterpene and designated as carpesiol A, and compound 2 is a new eremophilane-type
sesquiterpene and designated as carpesiol B. Compounds 3—7 were isolated from this plant for the first time. Compounds 2 and 7

show potential for development as anti-inflammatory drugs.
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Fig. 1 Chemical structures of compounds 1—9
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4 Pharmacia Biotech A &) 7= s SiARF (SEE &
Mr CIL AFD; HARRF i atral, b 4
775 RAW264.7 ZHJE (i [ g BB SR ) OR A7 ol
CCTCC); DMEM H;7#3k (3G [E Thermo Fisher
Scientific A7]); HIZEKFA (SR Sigma 2 7)D; ad:
iM% (% E Gemini Bio 2 & ); f§ % B
(lipopolysaccharide, LPS, 3¢ Sigma A#]); NO £
MGFE (PEBEZRAFD.

IR R AR 2023 SREA KT, £ E
VT2 B A W A T BT X 5 4 B 9T R e
RNEFIR R EEY SRR 4K C. lipskyi WinkL,
PR (20230931) fFJBEH Je RS AE A SR
BB R IR =P R =
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21 REESE
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5ANHSY, BN Fr. A~E. 44y Fr.B (6.9 g)
ITRERAE s 5, DLATHEE-INE (10 @ 1D A
A, it TLC & AR 221931 4 SRR 43 (Fr.
B1~B4). Fr. Bl (0.32g) #t—2H Sephadex LH-
20 HEEAE ik, 192G 4 (6.4 mg) F1 S
(17.3mg). Fr. B2 (0.39 g) #HATRERAT: (A3 5 5,
DL k- R 2.l (7 1 1) AUBhAE, A
Sephadex LH-20 # it itk 2lifh J5 5 254 1
(7.1 mg). Fr. B3 (0.44 g) ZHRERF:IENE, L
1E CBe-BEIR 2.8 (5 0 1) NishM, & Sephadex
LH-20 ERA G2 5 A2 649 2 (6.6 mg).

H Fr.C (4.9 g) DUAIMEE-TAEE (7 0 1) BATRERR
FEORESE, @it TLC &R AEE 3 AN
W4 (Fr.C1~C3). Fr.C2 (1.32 g) A Sephadex LH-
20 BEEAE A, 520EY 9 (5.7mg). Fr.C3
(0.51 g) PAECKE-ER (10 0 1) s TRER A
55 H Sephadex LH-20 #E/BiAL: i afifh 57542
&3 (6.6mg). % Fr.D (14.9g) PUAT -
NI (401 BATEERRFE i 4> &5, 8 TLC &9
FBAR 7045 5] 4 A5 (Fr. D1~D4) . Fr. D1(0.78
g) H Sephadex LH-20 BEctt il aifh, 133165
Y8 (143 mg). Fr. D2 (0.60 g) LA ilifk-HEiR £
fig (51 1) BATHER A (3 4> 255 H Sephadex LH-
20 BERAFEEAL S22 A 6 (5.7 mg). Fr.
D3 (042¢g) ARERAEEIESES, LUAHEE-ER 4
fis (5: 1) Ashil, J5H Sephadex LH-20 A
kA 5 R G 7 (12.1 mg).
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FEHRREE 24 h 5 AHACEE, BEXTIRAL. B4 (LPS
10ng/mL) K &AL EWALA (5. 10, 20, 40, 80
umol/L), PAMBZEKFA (5. 10, 20, 40. 80 umol/L)
BATERT IR BRXTRRAL SN, HRA A LPS %,
kTS T AN 258, 76 COL 40 & 46 h 1% 9% 24 h
ZJa, W50 L R A 96 Lk, SelnA 50
uL Griess I J5, FHIA 50 uL Griess {57 11, #E/K -
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TE SRR (A 8, e REbsiEth it & &
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3.1 HWgE

&Y 1. FEHPRBE (E0D, [a) +17.6
(c 0.1, MeOH), UV (CH3CN) Amax (log &) 224 (0.90)
nm, IR v (cm): 3 443, 1627, 1 538, 1 253. HR-
ESI-MS m/z: 287.161 8 [M+Na]* (it+#1f 287.1623),
ez EW N CieH40s5, AHFIE N S,
3 TH-NMR i (600 MHz, CDClL;) (£ 1) 15401

#=1 1A% 15128 'H-.NMR 1 3C-NMR #4E (600/150 MHz, CDCl3)

Table 1 'H-NMR and '3C-NMR spectroscopic data for compounds 1 and 2 (600/150 MHz, CDCls)
N 1 2
AL on oc on o

1 3.50 (dd, J =10.2,5.8 Hz) 75.6, CH 5.24 (t,J=3.0 Hz) 77.1,CH

2 2.34 (m), 2.15 (m) 31.8, CH2 1.95 (m), 1.55 (m) 32.9, CH2

3 5.42 (m) 122.0,CH 1.62 (m), 1.47 (m) 26.7, CH2

4 131.7,C 1.63 (m) 38.3,CH

5 142.7,C 64.4,C

6 5.37 (brs) 1242, CH 2.01 (m), 1.01 (m) 36.2, CH2

7 2.60 (m) 39.2,CH 1.50 (m) 41.3,CH

8 1.66 (m), 1.48 (m) 20.7, CH2 2.05 (m), 1.72 (m) 27.5, CH2

9 1.89 (m), 1.33 (m) 33.4, CH2 5.80 (dd, J = 6.6, 1.8 Hz) 126.0, CH
10 378,C 142.3,C
11 2.52 (m) 44.3,CH 723,C
12 176.1,C 1.18 (s) 27.2, CHs
13 1.14 (d,J=7.0 Hz) 16.4, CHs 1.18 (s) 26.8, CH3
14 1.74 (s) 20.7, CHs 0.85(d, J=6.5Hz) 155, CHs
15 0.91 (s) 19.8, CHs 1.02 (s) 21.6, CHs
16 3.70 (s) 515, CHs 170.5,C
17 2.02 (s) 22.4, CHs
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SR 3 ANHE [2 NGRS o 1.74 3H,
s, CHs-14) A1 0.91 (3H, s, CHs-15). 1 ANWUIEFIJE 5
1.14 (3H, d, J = 7.0 Hz, CH3-13)], 1 MH%E3E oy 3.70
(3H, s, CH3-16), 2 NM@&HETF on 5.42 (1H, m, CH-3),
5.37(1H, brs, CH-6), LAJZ 1 NE AR H 3 0n3.50 (1H,
dd,J=10.2, 5.8 Hz, CH-1). 3C-NMR (150 MHz, CDCls)
(R D g 16 MG, A3 1 MBI oc 176.1
(C-12)« 4 Mk oc 142.7 (C-5), 131.7 (C-4), 124.2 (C-
6), 122.0 (C-3)« 1 MEHDK 5c 75.6 (C-1)~ 1 NI
Bk dc 51.5 (C-16) F13 AMHIZE 6¢ 16.4 (C-13), 20.7 (C-
14),19.8 (C-15). LA FEHREE S AR ED) 1
TAH 2.
&9 1 1) 'H-"H COSY —4Eit: (B 2) &on
H-1 £ Ho-2 £ Hy-3 -CH(1)-CH2(2)-CH2(3)- /1
B, H-6 &3 H-7 & H,-8 Ml Hy-9 fJ-CH(6)-CH(7)-
CH(8)-CH2(9)- /7 B¢, LK H-7 &5 H-11 % H3-13
f{]-CH(7)-CH(11)-CH;3(13)-H B - HMBC #H5% (& 2)
B8 H-1 5 C-2 A1 C-10 i@ FEM 9%, Hi-14 5 C-3.
C-4 A1 C-5 mfEAH==, CH-7 5 C-6. C-8 f1 C-11 izt
OH
o

,CO +

TN
— 'H-'HCOSY H

FEME, LK CHs-15 5 C-1. C-10 F1 C-9 imFfEAH
Ko DL BVRIEEHRE R B AT 1 bk B As ik AT
AU, 2Ok FIRHE T B S5 R TR, 1
EEYI PSR (- D). &Y 1 AR
RN Z 18 NOESY #f (& 2) ik, H-1 5 H-7 #
H;-13 #15%, Hi-15 5 H-11 #H2¢, XEWH Hs-15 f1
H-11 A2 PR EM, 1 H-1, H-7 A H3-13 2 T4
A A 1 A BSE S TD-DFT #ig 115
ECD Bt 5525 ECD B thfi e . R RS,
7E B3LYP/6-31G(d)/KF XA AR R kAT T LA
k., Bt 5K TDDFT J7:it 5 ECD . 154
21 (1R, 7R,10R,118) #7U[] ECD £k 5 sz ih
ZWa R (E 3, mi (15,75,108,11R) XMtk
[FiT5 ECD & £ 5B R, HIbHE &Y 1 1
Y F %N 1R, 7R,10R,11S. it Scifinder #5Z1]
MEABmUEY, EEN (IRTRI0R11S)-1-
hydroxy-eudesma-3(4),5(6)-dien-11-oic acid methyl
ester, M NEIRKAKEFER (carpesiol A
&Y 2. FEMHPIRBAE (0D, [ad-37.3(c

VS
C HMBC H H NOESY

2 ¢A&¥ 17024 'H-'"H COSY. HMBC #1 NOESY X ###H%
Fig.2 Key 'H-'"H COSY, HMBC and NOESY correlations of compounds 1 and 2

- - Calculated ECD of (1R,7R,10R,11S)-1
10~ Caleulated ECD of (1S5,75,108,11R)-1 10-

. TExperimental CDof1

= = Calculated ECD of (1R,4S,5R,7R)-2
"7 Calculated ECD of (1S,4R,5S,7S)-2
~ Experimental CD of 2

Ag(M'em™)

250 300 350

s A/nm

3 A1 2 BITEMSEN ECD EE
Fig. 3 Calculated and experimental ECD spectra of compounds 1 and 2

0.1 ’ MGOH) » UV (CH3CN) imax (log 8) 211 (062) nm,
IR vioy (cm™'): 3431, 1653, 1 500,910 H 4 /5
i HR-ESI-MS m/z: 303.193 1 [M+Na]* Cit% {4

303.1936), Mz EY /T AN Ci7Hs05, ANt

MR 4. HHTH6ED) 2 1) 'TH-NMR i (600 MHz,
CDCL) (£ D AN EWAE 5 ASHEE [4 g
HI3E 0y 1.18 (6H, s, 12, 13-CH3), 1.02 (3H, s, 15-CH3)
PLK 812.02 (3H, s, CH3-17) A1 1 ASXUIEH EE 610.85
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(3H, d, J = 6.5 Hz, CH3-14)], 1 M&RF T ou 5.80
(1H, dd, J = 6.6, 1.8 Hz, CH-9), LLA 1 D&%k H
# 6 5.24 (1H, t, J= 3.0 Hz, CH-1). 3C-NMR (150
MHz, CDC13) (£ 1) 5 17 Mik(ES, B 14
e B FERR Oc 170.5 (C-16), 2 Mk oc 142.3 (C-10),
126.0 (C-9), 2 MNMEAWK 6c 77.1 (C-1), 72.3 (C-11),
PLE 5 AN AR oc 27.2 (C-12), 26.8 (C-13), 22.4 (C-
17), 21.6 (C-15), 15.5 (C-14). VL EEda4s & A A
FERWUEY 2 &6 2 M.

th&9) 2 1) 'H-'"H COSY —4Eit: (B 2) &on
H-1 £ Hyx-2, Hx-3 1 H-4 £ Hs-14 fJ-CH(1)-
CH»(2)-CH»(3)-CH(4)-CH3(14)- /i Bt, H»-6 &3t H-7
% H,-8 1 H-9 [f]-CH1(6)-CH(7)-CHx(8)-CH(9)-}
Bt. HMBC HEift (B 2) &8 Hs-12 5 C-7, C-11
A C-13 imFEM DR, Hi-14 5 C-3. C-4 Al C-5 iZfE
A%, PLK CHs-15 5 C-4. C-5 Al C-6 imFEHH =%,
IbAh, J T H-9 5 Bk C-1 /27524
KR T C-1 5 C-10 MEEERE, H7 5 C-9
MR C9 5 C-10 Z A XU, H C-9 1
AN EIRMIK S Hi-14/C-5. H3-15/C-6 241
FKILFEMER, ARXST C-4 i HEE (CH-14) 5
C-5 i H2: (CH3-15), FHHERR T C-5(6) XU ]
Reditt. FIRPOAERHER G 2 N R 55 b
RUREms AT A0, e A9 2 1P T E5 44 C
D. &Y 2 MR ALE S NOESY i (& 2)
f&ih. Hs-14 #1 Hs-15 #H5¢, H-1 5 H-4 #1 H-7 #
X%, FH Hs-14 A1 Ha-15 AL FIRMEM, 7 H-1,
H-4 f H-7 A FAH M. tb&9 2 25t # 7 R
54591 MF ) TDDFT-ECD 5 7 %6fiE .
FA RIS, THEASRE (1RA4S,5R,TR) A
(1) ECD Hh4 59ciath 4 miBE—%0 (&l 3D, Ty ik
IR S 2 MR, PRI e &4 2 BI4aT
FRN 1RAS,SR,TR. 18IS Scifinder £8:2 A E1H AT
A, 42N (1RAS,5R,TR)-1-acetoxy-11-hydroxy-
eremophil-9(10)-ene, % NE IR RKLIELE

&Y 3: iRy CE, 10%MER- L1
ARG B4, ESI-MS m/z: 295.2 [M~+H]*.
'H-NMR (600 MHz, CDCl3) §: 6.29 (1H, d, J= 0.9 Hz,
H-13a), 5.69 (1H, d, J = 0.9 Hz, H-13b), 4.79 (1H, d,
J = 1.5 Hz, H-14a), 4.46 (1H, d, J = 1.5 Hz, H-14b),
4.22 (2H, q, J = 7.0 Hz, H-16), 3.84 (1H, td, J = 10.5,
4.6 Hz, H-8), 3.47 (1H, dd, J= 11.0, 4.5 Hz, H-1), 2.49
(1H, m, H-7), 2.29 (1H, m, H-3a), 2.27 (1H, m, H-9a),

2.14 (1H, m, H-3b), 1.83 (1H, m, H-5), 1.79 (1H, m, H-
2a), 1.65 (2H, m, H-6), 1.53 (1H, m, H-2b), 1.31 (3H,
t,J = 7.0 Hz, CHs-17), 1.18 (1H, m, H-9b), 0.79 (3H,
s, CH3-15); 3C-NMR (150 MHz, CDCls) J: 167.6 (C-
12), 147.3 (C-4), 119.8 (C-13), 107.3 (C-14), 78.5 (C-
1), 69.9 (C-8), 60.7 (C-16), 48.2 (C-7), 47.0 (C-5), 45.6
(C-9),40.9 (C-10), 33.7 (C-3), 30.8 (C-2),29.3 (C-6), 14.0
(C-17),11.3 (C-15). LA EHdR 5 SCifhoE—22, i
Y2t B 3 N careudesmane D.

EY 4: ABTERKRKR (G, 10%6HE-
LEERFMIG B4 0, ESI-MS m/z: 233.2 [M+
H]*. 'H-NMR (600 MHz, CDCls) 6: 6.12 (1H, d, J =
0.7 Hz, H-13a), 5.57 (1H, d, J = 0.7 Hz, H-13b), 4.75
(1H, d, J = 1.2 Hz, H-14a), 4.48 (1H, td, J = 5.1, 1.5
Hz, H-8), 4.42 (1H, d, J= 1.2 Hz, H-14b), 2.95 (1H, m,
H-7), 2.32 (1H, m, H-3a), 2.18 (1H, dd, J = 15.5, 1.6
Hz, H-9a), 1.99 (1H, m, H-3b), 1.82 (1H, d, J = 12.5
Hz, H-5), 1.74 (1H, m, H-6a), 1.69 (1H, m, H-9b), 1.56
(2H, m, H-2), 1.51 (1H, m, H-1a), 1.37 (1H, m, H-6b),
1.24 (1H, m, H-1b), 0.83 (3H, s, CH3-15); '*C-NMR
(150 MHz, CDCls) §: 170.5 (C-12), 148.9 (C-4), 141.9
(C-11), 119.8 (C-13), 106.5 (C-14), 76.7 (C-8), 45.9 (C-
5),42.0 (C-9), 41.3 (C-1),40.5 (C-7), 36.6 (C-3), 34.0 (C-
10), 27.3 (C-6), 22.6 (C-2), 17.6 (C-15). A EHHE 53¢
BROE — 20, MO EEY) 4 MR EARE N,

&Y 5. TERY) (G, 10%5ER- 2.8
RAINAE B4, ESI-MS m/z: 251.2 [M+H]'.
TH-NMR (600 MHz, CDCl3) 0: 6.22 (1H, s, H-1), 2.69
(1H, dd, J=15.8, 4.2 Hz, H-8a), 2.37 (1H, dd, J = 12.6,
10.6 Hz, H-3a), 2.35 (1H, dd, J = 12.6, 3.3 Hz, H-3b),
2.32 (1H, m, H-4), 2.29 (1H, dd, J= 15.8, 11.8 Hz, H-
8b), 2.19 (1H, dd, J=12.9, 4.2 Hz, H-6a), 2.09 (1H, dd,
J=12.9, 11.8 Hz, H-6b), 1.77 (1H, tt, J= 11.8, 4.2 Hz,
H-7), 1.24 (3H, s, CH3-12), 1.23 (3H, s, CH3-13), 1.10
(3H, s, CH3-15), 1.07 (3H, d,J=6.7 Hz, CH3-14); '3C-
NMR (150 MHz, CDCl3) 6: 203.9 (C-9), 198.5 (C-2),
162.2 (C-10), 126.9 (C-1), 71.5 (C-11), 42.6 (C-3), 41.7
(C-7), 40.9 (C-8), 37.7 (C-4), 37.3 (C-5), 36.7 (C-6),
27.3 (C-12),27.2 (C-13),24.2 (C-14), 19.6 (C-15). Lk
YRS SCER iR E — ), MU TER S S N 11-
hydroxy-eremophil-1(10)-en-2,9-dione.

WEY 6: W AR (HED, 10%RIR- 4
FERF IS B2, ESI-MS m/z: 269.2 [M+H]"
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'H-NMR (600 MHz, CDCl;) d: 6.11 (1H, s, H-13a),
5.69 (1H, s, H-13b), 3.47 (1H, dd, J = 2.2, 1.5 Hz, H-
1),2.90 (1H, m, H-7), 2.45 (1H, m, H-9a), 2.23 (1H, m,
H-2a), 2.20 (1H, m, H-8a), 1.89 (1H, dd, J=13.5, 6.8
Hz, H-6a), 1.87 (1H, dd, J = 13.5, 6.8 Hz, H-8b), 1.79
(1H, m, H-4), 1.60 (1H, d, J=13.5 Hz, H-6b), 1.53 (1H,
m, H-3a), 1.49 (1H, m, H-2b), 1.23 (1H, m, H-9b), 1.19
(1H, m, H-3b), 1.00 (3H, s, CH3-15), 0.72 (3H, d, J =
6.8 Hz, CHs-14); '3C-NMR (150 MHz, CDCl) d:
171.7 (C-12), 149.3 (C-11), 121.8 (C-13), 76.7 (C-1),
75.1 (C-10), 40.8 (C-5), 38.6 (C-6), 36.2 (C-4), 34.0 (C-
7), 29.8 (C-2), 29.1 (C-9), 26.2 (C-3), 23.1 (C-8), 17.9
(C-15), 15.5 (C-14). VL -%¥a 5 sckikaE — sk,
s A4 6 N carperemophilane A

WEY 7. WHECTHRY TAED, 10%ER- 2
BTG B 0, ESI-MS m/z: 269.2 [M+H]".
'H-NMR (600 MHz, CDCl3) 6: 7.22 (1H, dd, J = 16.0,
5.2 Hz, H-11), 5.83 (1H, dd, J = 16.0, 5.2 Hz, H-12),
3.49 (1H, dd, J=3.3, 2.0 Hz, H-1), 2.66 (1H, m, H-7),
2.25 (1H, m, H-9a), 2.19 (1H, m, H-2a), 2.16 (1H, m,
H-8a), 1.94 (1H, dd, J = 13.4, 6.9 Hz, H-6a), 1.89 (1H,
m, H-4), 1.73 (1H, d, J = 13.4 Hz, H-8b), 1.63 (1H, m,
H-3a), 1.57 (1H, m, H-2b), 1.43 (1H, m, H-6b), 1.22
(1H, m, H-3b), 1.14 (1H, m, H-9b), 1.01 (3H, s, CH;-
15), 0.76 (3H, d, J= 6.9 Hz, CH3-14); 3C-NMR (150
MHz, CDCl3) d: 171.2 (C-13), 158.8 (C-11), 119.3 (C-
12), 76.4 (C-1), 75.2 (C-10), 40.7 (C-5), 40.6 (C-6),
35.9 (C-7), 35.8 (C-4), 29.6 (C-2), 28.9 (C-9), 26.6 (C-
3), 22.8 (C-8), 17.8 (C-15), 15.4 (C-14). VL b¥E 5
LmkAkoE —FHM, MEELED TN
carperemophilane B,

&) 8: Fash d (HEE), ESI-MS m/z: 139.0
[M+H]*. 'H-NMR (600 MHz, CD;0D) d: 9.68 (1H,
s, H-7), 7.30 (1H, dd, J = 8.5, 2.5 Hz, H-6), 7.28 (1H,
d,J=2.5Hz H-2),6.90 (1H,d, J=8.5 Hz, H-5); "3C-
NMR (150 MHz, CD;0D) d: 193.2 (C-7), 153.6 (C-4),
1473 (C-3), 130.9 (C-1), 126.3 (C-6), 116.3 (C-5),
115.3 (C-2). LA Bl 5 CifidE — 304, Hege
&Y 8 Nl LR .

&Y 9: Ak AR (HEE), ESI-MS m/z: 163.0
[M+H]*. 'H-NMR (600 MHz, CD;0D) J: 7.82 (1H,
d, J=9.5Hz, H-4), 7.44 (1H, d, J = 9.5 Hz, H-5), 6.80
(1H, dd, J=9.5, 2.0 Hz, H-6), 6.72 (1H, d, J= 2.0 Hz,

H-8), 6.17 (1H, d, J = 9.5 Hz, H-3); BC-NMR (150
MHz, CD;0D) 6: 163.8 (C-2), 163.6 (C-7), 157.4 (C-
8a), 146.2 (C-4), 130.9 (C-5), 114.6 (C-6), 113.3 (C-
4a), 112.5 (C-3), 103.6 (C-8). LA LHdlE 5 CikikiE
— S, WEENEY) 9 AT
3.2 UEYIAIEN

XTSRRI 9 MEB VI T P A iE TN
W, WEHEGRWE 2 fror, A2 M7 R T
BEMPRIGNE, 1Cso H7HN (13.62£1.30)
pumol/L A1 (19.4742.67) pmol/L, F#Aid 7 FH X &
i FEK N [ICso M (21.10£1.62) umol/L]. L&
Y1 BA e PR, 1CsHA (47.26£3.71)
umol/L. HABILAHI7E 80 umol/L ¥R~ A KL H
W PR IE 1

®2 HEYIX RAW 264.7 ZHAERIARIER (X+s,n=3)
Table 2 Anti-inflammatory effects of compounds on RAW
264.7 macrophages (X +s,n=3)

&Y ICso/(umol LY | tb&%  ICso/(umol L7Y)
1 47.26+3.71 6 >80
2 13.62+1.30 7 19.47+2.67
3 >80 8 >80
4 >80 9 >80
5 >80 HhFERAR 21.10+1.62
4 TWig

AT 5 38 I T 2 v 5 R A R AR ) 2B AR
BT T 2R MGG s aifb g i s e, 145
BT OMEEY . HAEY 1R 2 NE IR
BaEr, sl a AR R AR R (Me B
TR EY) SRR G CR QLR
FRNAEY), FE T REHEEY PR ARG
FEMZREME . ALY 3~T7 BINE IR MY Ty
BRI, P T A E A SRRIE . BT IE T
PR B, LAY 2 A1 7 %F LPS %551 RAW264.7
A NO Al BA B EIHIEN, WS T FHEZ
HZEKAS, s R E I R L R TR E T
IR RIAMIE F R T R BRSSO
RALTIRG IR, NIRRT R AL T )
A AR UK R E TG 2 AT M E R
KL S E SEFNUIRT, FHRRBEHANA RS %
Ak, DU AL G 2 B IR BB 20 e Ak o

RBRR HHEEYFERRELEM BT R
SEH
11 W&, EWW. &EE SRR (0]
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