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H E. BRY SREREINMIART R AEE (cycloartenol synthase, CAS) FE[, FHxf HATEME BHRERE ST . ik
K cDNA Aty 84 (rapid amplification of cDNA ends, RACE) FAR TEFEMI FLhN CAS KM ()4 K cDNA 741, 184
Y5 BFTIEA S RAT /0T, PRI E A4 5 ThEE, FRl RT-PCR VARG CAS AEAFAE KR E N FIA R
BERRIEEN . R RITIIN CAS FEHT) cDNA 4Kh 2 758 bp, FFIKFIEEHEK: 2 277 bp, 4l 758 NN E T,
A E =il A R R S 8. CAS BE TSI I8, B T4t . RT-PCR W& B R, RIEMN CAS FERALE & 1]
MBERHERE, HEZREAFEEER (P<0.05). Ho RS A M AWM R IE R e, ARG 20 1.56 £,
FAET, WRRIEEE S, SRKENWNN 137 5. &t IR EHFIRE TR FINN CAS cDNA FUpE, FEIESiHTE
AR E I RN R AS B R IE AN, S HE— 2T 90 CAS R 0 81 S 14D 55 M 2 38 U 428 B4 0 Jehi

KRR AN FRPTHREAEE; SORE; RIAHT; cDNA RuntEY 1
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Cloning of cycloartenol synthase gene from Eleutherococcus senticosus
and its expression analysis

XING Zhao-bin, LONG Yue-hong, WU Peng, HE Shan, ZHU Jin-li, LI Bao-cai
College of Life Science, Hebei United University, Tangshan 063000, China

Abstract: Objective To clone cycloartenol synthase (CAS) gene from Eleutherococcus senticosus and analyze its bioinformatics and
expression. Methods CAS gene full length cDNA was cloned by rapid amplification of cDNA ends (RACE). CAS gene was analyzed by
bioinformatics method, and the structure and function of CAS gene were deduced. The expression of CAS in different organs of E. senticosus
at various growing periods was detected by RT-PCR. Results The full length of CAS gene cDNA was 2 758 bp containing a 2 277 bp open
reading frame (ORF) that encoded a protein of 758 amino acids includinng triterpene synthase signature sequence. Without transmembrane
domain, CAS gene was located in cytoplasm. RT-PCR result showed that CAS gene expressed in different organs of E. senticosus at various
growing periods showed significant difference (P < 0.05). The highest content of the expression showed up when the fruit almost maturated,
which was 1.56 times as much as that in the lowest as plant sprouts. The highest content of the expression was in the leaves which was 1.37
times as much as that of the lowest in petiole. Conclusion The CAS gene of E. senticosus is successfully cloned and reported for the first
time which proves that the expression in different organs of E. senticosus at various growing periods is different. The cloning of CAS gene
provides a stable foundation for its effect on saponins amount of E. senticosus and expression regulation.

Key words: Eleutherococcus senticosus Harms; cycloartenol synthase (CAS); clone; expression analysis; rapid amplification of cDNA
ends (RACE)
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synthase, bAS) AL T & A LAFS IR bt 4 FE A
BRI i R AR, T HE N i R AR
WSO s A AT AR BR B S 5 B cycloartenol
synthase, CAS) AL FILA = ERPEE, kA
RIS G, I, RAF CAS A=t
WG ORI OCEERE, (H e AT bAS SE4 L [F AT
1A 2, 3G, TR = R AR St )
CAS JEKIZGE 5, Wn] A D) S - B[R]
1 2, 34 I =G 2R S, Mt S R
T B IR, X R CAS BRI S A5 R )
SR, AR R RS B E R

HATCZ M 20 Z M) vo b ity CAS (1)
cDNA FEFI, (HR WG T TLhN CAS FIAR CARIE -
ARV AE O ya B HR TN e B IR  plg
WOl IR . DAS 4 N RTF A RO B
DAL R ) A Ay P 2 H R A1 0% 9 i -3- T 12 o &
(GAPDH) F:HMELRN I, FIH] cDNA A PRk 4
14 (rapid amplification of cDNA ends, RACE) A
IR LR BRI TN CAS BRI cDNA A2 K751, I
SHAEANFAE K R B, RFE 2 E R IE T
T oFsE R RT-PCR 40#7, ABIFF0IZIE BRI ) 10 2
A B R FH ML B SCERIA 438 B4 5 JL Al
1 #MR5AEZE
1.1 ##

NSRBI AE DBE B35 R [ 5K AR AR
PIX, GGG K25 A R 2 e TS s ok ) 4%
Y€ A o B AE W R 1L N Eleutherococcus
senticosus Harms. VUF/K#PPEAL 0, B840 T-7K 4
JE I 4~9 HASKWCAR A 8 H RWLM&NZE. HF s
AR (5o 1~100 gl Fn A RNA S0 k.

TC—512 PCR A% (J&[H Technec A 7]); 3K15
B E A H R OPL (EE Sigma AH])D; MR
S CEHFE AR D 182200 BERHE RS (B
Alpha A #]); JY1000C 3 AL B3k (BTN
—IXH) ;s CHA—S BUSBRIR (S Iniiia s
HlEES .

) RNA $EHGRFE, SR DNA [FIfi
K&, PGM-T wl#idf &, dCTP, dNTP, TOP-10
JEAZ ARG B RAR AR (bR FRRA
RevertAid™ First Strand ¢cDNA Synthesis Kit I [
Fermentas 2y 7] ; 3’-Full RACE Core Set Ver. 2.0,
PrimeScript J¥#4 5%, TdT, RNase H, LA Tag DNA
R H Takara A +]; IPTG, X-gal, kit

A G B AL FR il A ARGBR A s PCR ™
etk 6L, Tag DNA B4 W H Biomiga A ) ;
AR A [ P20 Hrali . 5IZAT A LAY
THAMRAF S, PAGE 4lift.
1.2 FFEINE RNA BIHRENF CAS EERSF X B3RS

PR RNA $RBCAA S Ut P Esk, K
0.1 g B FOAR 225, ik R AR LR RNAS

#IFH Dnaman 6.0 %73 #T A2 (AB009029) .
=t (EU342419) FIFIEE (AY520819) CAS
AT IR 41, AR AR S DRI T — % SEA% T R
5. g4 CASS-1: 5°-GG(G/A/T)GATTA-
TGG(A/T/C)GGTCCTATG-3’, Fiii514) CASX-1:
5°-TGACA(G/T) GA(A/G)AG(A/G)TAACTCTCTC-
C-3’. BUMRNA 3 uL, LLOligo (dT) s M 5149, ¥
RevertAid™ First strand cDNA synthesis Kit [#]15 H]
AT O o DL 3R A5 1K) cDNA AR,
{i[f] CASS-1 Fl CASX-1 5|#), PCR 4 #8#]1ijn
CAS SERIRSF B e NAR R 50 pL, Hrp bR
WigI¥# 2 ul, 10X LA Tag 223 (% 15 mmol/L
MgCl) 5 puL, 2.5 mmol/L dNTP 4 pL, #if cDNA
1 uL, LA Tag 1§ 0.5 pL, #bdd H,O % 50 pLo [V
Sk g TARYE 94 °C. 3 min; ZZME 94 C. 30s;
Bk 56 C. 30 s; ZEfF72 T 90 s. 35 MAEF
Ji 72 ‘CHEA# 10 min. PCR P24 1.2%5 IR Wi
HLbK e, VIl alift, 7% 4 PGM-T vector 44,
Ak K W AP B TOP10 )5 43 B I 41 ot Hi 5 %
Invitrogen 2 )
1.3 5’RACE $ARIREURI RN CAS EFE cDNA 5
KimF5

FEAE 1.2 T B R4S R T CAS cDNA 1)
57 B, N Primer Premier 5.0 %1 5’RACE 4
S5 CAS52: 5°-TCTATTTCGTGATAAGGGAC
AG-3"Fl1 CAS51: 5’-GCTCCTTCGCCAAGCAACC-
TCA-3’, Z MBIV 43E47T S"RACE ¥,
HUE RNA 3 uL, BLAUPL A5, W54 cDNA
o1 EE. WS RNase H A0 1 h f&5, 4fifb.
aifbr=4Lh 50 uL A& REAT TAT Kighnfg, M2 h
o, ARSI cDNA. MR PCR MR
PCR £ AT RACE #7314, 55 1 % PCR {1514 AP
KA1 CAS52, 55 2 % PCR 11544 AP f A1 CAS51,
FIFH LA Tag DNA Z45 PCR 34 CAS JE N 5° vt
cDNA J741 o HoAth S AR FOM s 44115 SRR 7792
ARl 4% “1.27 TP REAT IR, ek, JRIT.
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1.4 3’RACE HARIREVEI RN CAS EE cDNA 3°
KiwF5

RS “1.27 T 3RAF 3 T CAS cDNA HJ#B
Sy, N A Primer Premier 5.0 ¥4 3’RACE 4557
PESMIUGH) CAS32: 5°-ATGCCAAGCGGCTGTAT-
GAT-3>FI N 514 CAS31: 5-TTTGGTAGCTGC-
TGGGAGGA-3’. Hl 3 pL & RNA, LI 3’RACE
Adaptor 4514, Z# 3°-Full RACE Core Set Ver.2.0
T Bt S 3 () U B R AT W A sk O . IR 514
CAS32 fil CAS31 #1472 #8150 PCR Je v, Ak
APHHREN 3 ul, 252 % PCR (KB KR EE N
56 C, Ak 90 s, HAbFLMB Y] HkT. S
“1.27 TR ERAT R kg, R
1.5 HAM CAS EEEKMHHES PCR IIE

FIH Dnaman 6.0 AR “1.27 TR SRR
SEREHIAT “1.37 T RIHIN 5 A e a1, “1.4” T
HERAS 3 KU P AR T I, SRR TN CAS FEPH
(114K cDNA J741 . AR T FB 419 )
In CAS KK cDNA 2K 7411 _EJiF 5 |4 ECASAS:
5"-AGTCCAACGAGCAAAATACA-3" #1 N il 514
ECASAX: 5-GCAATAGTGCCGATAAGGT-3. Lk
1.2 i 5% 1f) cDNA 54, PCR 4714 CAS cDNA
4K ¥4, PCR RNAKRFRNA 25 uL, Hh514)
ECASAS Al ECASAX % 1 uL, 10XLA Tag Buffer
(% 15 mmol/L MgCl,) 2.5 uL, 2.5 mmol/L dNTP 2
ulL, #H% cDNA 1 pL, LA Taq & 0.3 pL, %k dd H,O
2 25ul. WV EAMH 94 'C. 5min; 94 °C. 1 min;
53°C. 30s; 72°C. 3min20s, 35 MEJE 72 °C
ZEff 10 min. PCR P28 1.2% B IR EER )G »
S “1.27 TR kb, ek, IR
1.6 FEMN CAS ERWEMEERERT

18 3k Dnaman 6.0 #/1F 1 T in CAS 258 cDNA
AKJF IR LR 741 W H Dnastar 5.0 4K A4
fiffy 2 FFI8 B B2 AE CORFD; A ExPASy [f] Protparam
THOM £ 1 S R AR B AL P BT 8k PROSITE AT
A RELE M T I PSORT HEATH 11
V4 0 A7 AT B 1B A A AT AT MEGA
5.05 BKAF IR ARALARIEYE (Neighbor-Joining, NJ)
UHIERGEREW .
1.7 FEM CAS EREAREKAENIPRARE
BEPHIRIESH

FIH Primer Premier 5.0 A4, Wil FwE =
RT-PCR " 34 Hl 11 i c4S K L5l

RCASAS: 5°-TGTATGGGAAGAGGTTTGT-3"Hl K
W 51 ¥ RCASAX : 5 -TCTATTTCGTGATAAG-
GGAC-37, Tt 18 (K J&F 88 bp; ¥ 143l 110 GAPDH
FEN Y B35 514 RGS: 5°-GCAAGGACTGGAGAG-
GTGGA-3" I N 514 RGX: 5-AGTGGGAACTC-
GGAAGGACA-3’, Tl KA 134 bp. S
BRI, BL 127 IR S ) 1~10 S
11l cDNA AR EEST PCR 748, S AR &Ry 25 uL:
LRSI (10 mmol/L) %% 1 uL, 10X ZZpfil (%
15 mmol/L MgCl,) 2.5 uL, 2.5 mmol/L dNTP 2 uL,
BB cDNA 1 puL, Tag M 1 uL, b dd HO % 25 plL.
PCR £t FiiAetE 94 °C. 5 min; 281 95 °C. 30
s; 1Bk 30s, HLE AN 55 C (GAPDH) F152 °C
(CAS); ZEAH 72 °C. 1050 35 MEHJG 72 CHEfH 2
min, 4 CZ1bE&MN. ¥ 5 uL PCR P=¥INFESE 1.2%
MR REEE I RE S AL, 7E 1 X TAE FEIKZEp i o
VKEEE PCR 729, SEAMT R, R R % A
RG22 3 H7 o
2 HBR59H
2.1 RFEH CAS EERIRE

FIH R 3519 CASS-1 Al CASX-1 5 ) FH i)
cDNA H47 PCR §34, $R13—4%1°4 1 650 bp 4%
i (1D, EAE3) 1643 bp B, 42 NCBI #Y
BLAST1 X}, €% Bl fun cAS AE
cDNA 380 Fr B o UL cDNA BN 7= 4 #EAR,
RIS %) AP K:-CAS52 I AP %i-CAS51 HHAT#
1L PCR FIfE7 PCR £ ARAH4E &1 S"RACE 474,
A 702 bp BB (B 1), LL 3’RACE Adaptor
1 5 55 F) cDNA Sh At , FIH] 3’ RACE Outer

M 1 M 2 M 3 M 4
2 000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

1-CAS JEFEfRFIX ) PCR §44  2-CAS 2EHHI SRACE  3-CAS
B3’ RACE  4-CAS R cDNA 2 KfJPCR Y1 M-DL2000
DNA Marker

1-PCR amplification of CAS gene conserved sequence 2-5’RACE
of CAS gene 3-3’RACE of CAS gene 4-PCR amplification of full
sequence of CAS gene cDNA  M-DL2000 DNA Marker

BE1 ®EMCAS BRI
Fig.1 Clone of CAS gene from E. senticosus
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Primer-CAS32 F1 3°’RACE Inner Primer-CAS31 5|4
XF, W 3’RACE 3k13 758 bp I B (| 1),

NH Dnaman 6.0 ARG 5700 3 v
cDNA JPAIRIER S X B3t THH%, NH Dnastar 5.0
WAEXTZ cDNA 7513517 ORF 2041, RILZF5H
RN CAS FER 5244 ORF. LU LN cDNA
RSk, FIFH5 14 ECASAS 1 ECASAX 4 15545 2
709 bp 5k, STURAMARF. ¥z BERDi
TOREANT S, 5 5% 3% cDNA FEARIR S X
BEHHESRA RS L, W5 7815 A A
22 FEI CAS ERBENERFES

LN CAS B[R4 K: 2 758 bp( GenBank &35 :
JQ400139), IHrh 5°udERRPEX. (5°UTR) K 130 bp,
33 AERHIE X (3°UTR) K 351 bp, & 113565124 TGA,
ORF K: 2 277 bp, 4l 758 DN £, 3°% B poly A
Feo I &L AR 31 il 85.991, BHIRAEHY

1 (pD 4 6.61. FHEMRITH5 =& Panax notoginseng
(Burkill) Hoo et Tseng. AZ: P, ginseng C. A. Meyer-
FE ¥ Centella asiatica (L.) Urban F &5 [ 48 #
Bupleurum kaoi Liu, Chaos et Chuang [¥][RIJ& 7 A11A
F 93.8%-+ 91.1%- 90.0%AF1 85.1%.

id NCBI (¥ BLAST LU &3, H i CAS &
H 5 O A B 504 R ) R e b AR A i
CAS BATHRIAMIS I ZhBEsk. RITLhn CAS ) 603~
617 (DGSWYGSWGVCFTYG) ZFEIREIEA A —iifi
A RIS & 741 8 Tmhmm 34 73 #4501,
RITUIN CAS H TGS IBDCE, 2HfAE TSN, Psort
IS5 E A7 o e B, RITINE CAS JEAN
T4t . 2R Sopma BAFMNGITLIN CAS B
) A 45 RRW], ZEEEH 320 4 o 1RE,
i 42.22%; 87 ANMEMREE, Y 11.48%; 454 BT R,
i 5.94%; 306 NCHUMEER, 17 4037% (K 2).

0 100 200 300

Wit e GO SEMEE
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sRt-p AR SRA-TORIE Hh

blue - alpha helix red - extended strand green - beta folding purple - random coil

2 RIS CAS BB ZREHBITRM

Fig.2 Predicted secondary structure for CAS protein from E. senticosus

2.3 CAS EHWMS FREH LD

KR TN CAS 4t iE 5 GenBank H & #51)
14 PPN CAS S5 TR KT, M CAS R4t
B, SERAnPE 3 Frase O FA FOinRH =

—
6 )1
ol s

100 .
| (A
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‘ 100 L —pmmes
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o33 EMECEATERE (%)
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El 3 CAS EAMARGHLR
Fig. 3 Phylogenetic tree of CAS protein

LG R IE, EERN 13, TEE 99%, Zh
HHIMBHAN S R@IERA S R, S
FILABX TR A 1A KI5 32, BF )
BRFHED 3 RN 1 A3, X EAEGER) 53 2845 R
A3
24 AFRIEKEZBHHE cAS BERWMFTED
ANTr) s ) 3R 0 CAS 6 PR 28 0k AR 4 1)
4 fion. B SEIFAA M EEAN A KT, CcaS HRA
BHRIL FEEANERKMT, CAS MERIL R
- E R AR A 2R (4 BD 1
FKiLERK, BN (6 A) K, c4S MFX
I ERE (P<0.05), BN 1 ANRIEEEE, X
B ZEIAI 1.45 fi. 2 JaBEAE RO (7
H 26 H), RiEFEEZEACHIN 85.01%. TR
FEA I (8 F1) IRk & N W F s (P<<0.05),
EBN KA, AT ZERAM 1.56 fi5. M KE o 5
ZI (9 ), CAS B3k /Mg, (HAT R
T EE A R IR i, T R 58 A R T R A
WM RIS A Y.
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2.5 AREIR/E CAS ERWIREDH
I FIN CAS JEPILERE By R SRR Y
RiLBHAEREXES (P<0.05), WK 5. AkE
kAR, O ERARRIA & () 11 1.37 4%,
MRz, P NZRIE R E m T R g 22 (3R
A (P<<0.05).
2.0 7

M it

04-26 0526 06-26 07-26 08-26 09-26
F3
AANGFRREZEREE (P<0.05), T

Different lowercase letters mean significant difference (P < 0.05),

same as below

El4 FTRRMAMEZENE CAS BERFIEEREL
Fig. 4 Expression variations of CAS gene from E. senticosus

during different growing periods
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Fig. 5 Expression variations of CAS gene in different

*®

A

organs from E. senticosus

3 it

ARSI IR TN CAS B 5 =4, NS
SETUNRHEYIN CAS FE 41— BUEAE 90%LL I,
AT 8 T & IR B R K . e ARk I
B — B U ALY CAS JEDRE — N LR AR ST 1K
BN, AT RE A KA R B W B EE AL )
1 CAS SR 55 A=W & OB 17 rh S Sl 1) G
HHT S WA R o> 343 2] 1 5 Rh2R A & I
A B, RIGk B e I A il ( dammarenediol
synthase, DS). bAS. P G HEA K (lupeol
synthase, LUS). = & i BZ & MM (lanosterol
synthase, LS) Fl CAS, M CAS = Zififb S A

S A U R IR A R A R

CAS BZILRR Py WAL S] 80% LA b, T f

CAS IR AR 751 b #5 A7 A = BEOR S 1) DCTAE Al

QW X112, Hrh DCTAE 5 R 45 &1 %,

Y& I5 GG DDTAV € RIS DCTAE J&, F

FOZEE R B AT K 2, 3-E A QW ol

P B RRIERX IR, £ CAS P ERHIL 4~8 X,

QW DX B RN, FERMbt R b 5 e () 1 5 1

MHEAEH, XEHE G Y] fel 8 0 g i ke e

PERIThREAHDCN 2, 3 X 35 [F) R AR A7 AE T )

CAS .

CAS BN A2 51 IR A I A i 1n) £
BRI =i S TS, A TR IA R
AR A 50 AT R B 55 5 RO — i R AL S W IR 5%
AR RE 1) RT-PCR W40 #r 45 SRR W], il Ton i)
CAS tEARAERK KRG I L RN 222 RS
WEPHA RIS, XY EHE R CAS NRIEFR: -
A, BAT IR IR (S . CAS F1DAS JLH) 5%
eI 2, 3-E b &, AT I E AN TR IR 5 gk AT,
NN CAS AEHEAN A KA v 2 508 5 14 9 A 6T
BN, BRNAEAUA /MBI 1.56 1%, 1 bAS FRiK &
R R, S KA ATk iR/ MR 7.51 458,

H HTRI I CAS FE DR I R WARGE  Asi
v el 7RI CAS 2K cDNA 4K 751,
A T 53 B 5 SRR W% DR AT & P Bl
IR 50 ) ML TR AT, FFIESE CAS FERIEAN R A K
BIIAFA S B A RIS, HRIE SRR
FTESE S WG R T CAS FE DR 2R 0] o n 2
A B, KON TUINR CAS JEPREAT XI5
P, Rm e e TR
S ik
[1] JWEm, %= W, Bk &, 5. filfn GAPDH S

SO KR AN (7). P, 2012, 43(1): 155-158.
[2] RIEAR, FVEE, s B AR RO R D).

YRR IIFT, 2011, 34(3): 213-216.

[3] Haralampidis K, M, Osbourn A.
Biosynthesis of triterpenoid saponins in plants [J]. Adv
Biochem Eng Biotechnol, 2002, 75: 31-49.

[4] Kim O T, Kim M Y, Hwang S J, et al. Cloning and

molecular analysis of cDNA encoding cycloartenol

Trojanowska

synthase from Centella asiatica (L.) Urban [J].
Biotechnol Bioproc Eng, 2005, 10(1): 16-22.
[5] Liang Y L, Zhao S J, Zhang X. Antisense suppression of

cycloartenol synthase results in elevated ginsenoside



* 1392

¢ £ % Chinese Traditional and Herbal Drugs

F43% FT7H 201247 H

levels in Panax ginseng hairy roots [J]. Plant Mol Biol
Rep, 2009, 27(3): 298-304.

WS, BRKE), M. JE E R R A R A K
RS a8 0] WAk Y=, 2010, 30(1):
8-13.

BB, e, MR, & R RREREGE N 50 A
) RACE 777k [J]. HHYILEBESA4R, 2011, 47(4): 409-414.
s, MHL, 5 M8, & BT H6 oS i i
FERIZRL I & & RT-PCR 2047 [J]. FEBEIZH 2% 5 3%
W), 2011, 30(6): 691-696.

[10]

(1]

[12]

ARG &R
124, 2010, 41(11):

\\

W R, ¥ & 3] J5, & AS
S A R W T RE e (0], AP
1913-1917.

Dang T, Prestwich G D. Site-directed mutagenesis of
squalene-hopene cyclase: altered substrate specificity and
product distribution [J]. Chem Biol, 2000, 7(8): 643-649.
Poralla K, Hewelt A, Prestwich G D, et al. A specific
amino acid repeat in squalene and oxidosqualene cyclases
[J]. Trends Biochem Sci, 1994, 19(4): 157-158.

Bﬁc i, BRKED, M2, A TR AR L

Bradford P G Awad A B. Phytosterols as anticancer B e 5 ik (0], VA A4 24 4R, 2009, 29(2):
compounds [J]. Mol Nutr Food Res, 2007, 51(2): 161-170. 221-228.

RiE4 EHREHEITER
RE B 45 EAARZE TG AEFT LT 2000 F 8 A £ RFR BN KEMAL. 5 R

CEX PN

Chinese Herbal Medicines-

CARZGHEIERY (2009 Fdr (ESNE A5 5 M) 5T ).

CAHPPNARY (2009 Fi1 (F AHETA B FoP F ) 2] ). RPHEAS, KIPITH.

k2B RESITAR: 1974—1975 4F.

1976 4.

1979 .

1988—1993 4 (80 /T/4F), 1996. 1997 5

(110 7T/AF ), 1998 F (120 7T/4F), 1999 4 (135 7T/AF), 2000 4F (180 /T/AF ), 2001—2003 5 (200 T/4F ),
2004 4 (220 7T/4E), 2005 4 (260 5T/4F ), 2006—2008 4 (280 5T/ ), 2009 4 (400 7T/4F ), 2010 4 (400
TS, 2011 5 (550 7T/4F ).

CF 2437

1996 4 (50 7T), 1997 F (45 7T), 1998 F (55 7T ), 1999 F (70 7/T.), 2000. 2001

£ (70 7T ), 2002—2007 5 (65 7T/4F ), 2008. 2009 5 (55 7T/4F ). JLITH (¢ 2 4) & BLRETHE

B, MEEFTHEE,

23|55,
Chinese Herbal Medicines

AITA: 2010 5 (150 T/4F), 2011 5 (150 7T/4F ).

(AR FEHHWERY A3TAR: 2009 F (120 7T/4F), 2010 F (120 /T/AF), 2011 5 (120 7T/4F).

CKESFEZ « MBS AT

1996—2008 4 (80 /L/4F), 2006—2008 & (90 /TL/4 ).,

(A M IRNAFRY 2009 34T RAH 15 7T, 2010 F45TA (120 T/4E), 2011 4 (120 A4/4F).

b ALK B FPEHN:

#30 L, &FITH 2100 (6 H+4%735]).

1993—2006 SF&3TA (4% 2040 T ), 2007—2008 SFELATAR, HAE

'itrﬁﬁﬂt'u

o oik: RETHFR%EL&E 308 5
W % 300193
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