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ABSTRACT: Metabonomics is an indispensable important constituent of functional genomics and systems biology research, and a
kind of technology which focus on the metabolic network of biosystem by investigating dynamic changes of the metabolites in the
biologica organism after the stimulation and disturbance. M etabonomics take an organic conception of the human body, which conforms
to the way of thinking of traditional Chinese medicine ( TCM). Metabonomics have become an important way and means in the research
and development of traditional Chinese medicine, provided great technique support for the modernization of TCM, and could help to find
more effective breakthrough for TCM modernization. Based on the previous reviews, This paper reviews the research progresses during
the recent 3 years in the following fields such as material basis, mechanism of action, the identification and confirmation of the drug
action model, toxicity research and the safety evaluation of TCM, and analyzes the future opportunities and challenges that would be
confronted during the motabonomics research .

Key words: Metabonomics; Traditional Chinese medicine; Progress

Chinese Library Classification: Q-3; R28 Document code: A

Article ID: 1673-6273(2014)33-6582-04

PRI R OL ALY B ALE TR (RALE 2RI 1 AR SHE 2 78 58 B o 258 200 5% LRt 0 76 B WL 7
RN — T THE R, ERVE RGN R T & R
SPRIIHTT BLAJSBRAE, H TS EFRPAR 53 5 it 1000 LA RIS R BEALAR LG 43 F 24 5 LI REZ I X R
FHUNIRTYRIPHORSR  A B BRE 5 R SO gy 3 B 9 2 KT S WA (U e BEPY R
U I ik T-Be . e BVUSE T REEIIR O e 2 (A0 1] (4700 S50 38 3o R D408 225 A
BrAE AR R SZ RSB 5 A= P RSO BEI RIRY s Bt 2 LA I 5 e B P T . 5 — A
AR, R RIS B MR 2GR BATT™ e st ponny S bk il 150004 o BRLHGA h AR U 2
ZRRERIT A JATT W 2500 TS 200 IR e o2 e J St A AL B 285 A PE RS SR (A
VO E JEFIBL AT FIZIRIZ MR AORE . BRI pegepy
PR RS HOR B P2 R SIS 11 gt sz s R R R 5T
IR RFIEWL AR — B0 o ARSI 2 o B2 25 BUARAL R 5T RO A 2 T2 e 2 I T A A
BRE T ARG IR P RS AR PO —FNHERE e s WA TS RN B A
o SR, ZERIAETISE T I AL I R 4

* FATH . FR H R4 7 H (81060326, 31200140) ; 1.7 4 4E ITRHIFT H (GII09277)
YEF RIS - ek £1.(1987-) , L , i - 5e A
NTERIER AR, B, IO, DF9T 05 100 Ry 2 4 o 3ty 55 4%, E-mall: kings2008@163.com.
(ks H 1. 2013-12-06 13257 [ 1] : 2013-12-29)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.shengwuyixue.com
mailto:kings2008@163.com
http://www.fineprint.cn

IREMESHE  www.shengwuyixue.com Progress in Modern Biomedicine Vol.14 NO.33 NOV.2014

6583 -

SRR, DB 27058 T 2 S ROC R 25800 1k , RE MR
HE 2 R AR AR R D e R 2y
CHROCHR R T RTRE . IS NI ORISR B LR
KB AR IS BT 2H S (Y A L SR TN SE A SRR R KR
J A T B AN 2 277 12 % 5k W) B 2 PO 4 2% 25 284
PEATBIESE W SE s R WG 2 2 07 15 T /S R M B LAY 4L
REGEATFH , BAT R BERSE . FOMARAETEET 1H NMR
CEREIEAR) (0 AR 2 B AR X M P LA AN ] 0001 L e )
TR S A AL 23T S B9 BRUALAE #EFT 1H NMR R
AT, A BT BBk 2 0 2 1 o GRS AR P A A
Ire

Yu SR B = BT 5050k 3 22 BT IR
B ATER B AL BT T IR DS ST SRR 2
SLEH A P ST R R AR AR AL, A T4
i B 5 B TR, 368 3410 ) 240 B ) 5 R T, LA S IR R
FR 32 LT R 9 S S P B AT SO R I ik 1
F 2GR SR S| SO A Y, e BUR 22 AU AR Rk )
YU 4 F= 25 PR B, 1 A DI I o3 B 5 7T 0 24 AR 2
SRMEHT R 1 F2EEE P 2Rk SE AR A A i ST o
W Ao A BRI A 30 R S 7 A A~ T 3 S R AR A )
Sy FREH TEEAT 30T , AR AT FIEAEE C TR iR
A2 I T B R, AT DA 9F 5 24 2525 o R b A
Pl St T AlAT i Ik
12 EFHRHEFHPEERNBIRE

2 A s QI L 2 7 R4S D HL I 0 A X B T
B R R REREPEIEAT T RFSY , R GRR ( - /AT
If] B 7. 1R UL AR S0 , R 32053 40 B FIE 2E
- fidse /N =38 - PR IE T 1 X IRALAN 2% 25 25 21 2 [ 14X
P 22 5, A R AR TR BO0 IS O (3 4 vl R i i
BELA: 1 R A 0 7 15 A BS80S 2 1 g i e, T TR AR
W RGN IR AR T A P ALER PR AL 1o . AR
S5 3 1 H A ARAT N AT X A SO BOR Bl A Bk e ) 532 i S
PR o0 A A 2 ) P i T 45 2R 5 AL e 25 B
GERAIAE, N BE— IR SR VT AR AT AT A4 P AL 53 7]
BATE LR S A SR TR 24 )1 X SRR I LAY
VR FIAILR, P B 18 el 400 ) G A R I A B A o A2 U R Fr)
AT A2, 7 R e PS5 BRK - REe AEK 52  l  1 FE fC i
A o A AR R AR T S AT AR TN o 2R W2 DI R 0
JEEPRHBRAR 3 - B A AL T BOR LT a7 Bk AL
P B, it . CRECHE M B DI RETE R )5 Ak P P R4 Q™
Wy, WK B i /b CRE BRI LS B 2 o A 18
WRIRIR IS Y B RAEA B A, AR N D- & Btk .D- 47
A A A RRIG MK IE R U AAIRY T CRE VR TR
USFI T 1H NM R HARB TS B4 B K RURIBCRIIL A A 5
A= i i ik, SRR Qi A 2 S AL GE s B T
BRSSO T i B a3t A i bLl

2 BT B 2 1 W AR B B 4 5 0 E

2 B R R 2 TR A Sl ) 4 2 BRSO AR -
VAESE , A RERE A= W0 VAL & W0 (oA e e AL & itk ATT Kt

Feo AN 2 —Ph R GETT U5, BEAE S 3 RN U 25 B A
B b AR AT o A 27 P e T S A R I A5 i A 1) R
WALEY), XA IR R A ) AR S AR A, 451
N FRGR A 22 5, THRAIETN | 2580351 A3 L 3 )
PRI | 22y B 2 24 B2 ORI AT By T #2555 e
FEAE SR SR N R A 8 X R R e A L
{9 A IR P AT 2L 4 20 B, R CIRU3 A 7 i Ak 282, 2 B
O WUBR ML KR A AR BRI A R IR A A 2R R
PR, 15 S AL O DA G, R 78 AR AL 2 mT UG I 44
W2 R FEFRIRES =N 1SOCH N FARE )T T Y.L
JULGR AR R LR AR AR AT 2 T R R AR )
A 1 A Bl AR 85 5 5 RS R i e /DN 30 — 9 il O A 1
(PLS-DA) 5E Ao il B AN F] R A 2 1 A IR BB IE
R BRI IR 122 AL, DTSRI TR N T 2297 4 IE
R BRI AR AT R 5 m AL A RE 5 PRIk D e 32
R IRIRIEFR b RE AR A O, I S B A G L

3 BT RMHZHNZRH AN D AHZ LRI

Jiang 45 09 SR IR R 0RO @3 - AT ) B B
(HPLC-TOF-MS) AR ZH 27 i A 31 P ) b O JULRE 262 R,
I 14 FAYIARICY), G0 ] X 28 A Y bR Al ) 1Y) T o
Bt RILARAE AEK A 0T LA Ry 0 2 O J LA 2 B
E R ELAZ L . Chan ZEPER ] HPLC-TOF-MS J5 ik 58 T it
FHED SRR IR R SRR PR A PR3, 2 BRR PR R 1 5 PR R
S W2 P A AR S, T IR B SR A IR RE R Y AL
SEARPR o RPN T NMR SRS~ T vk, oA k)™
iy CL I AN T FRF 1] s R DR R TR Ol ™= 4, 2R B 2 5
AR PRI A A B i) 2P A AR . AP RER 5
VRIGER JULE . LRSS . BE— BRI FE W) B O e 1 5 mT (il
BEATREY S IR Rk RO HE , Th s LR / WUBFIR S IE 3 5 R IR
FrR  2— % R, TR A TMAOCE AL = ) & BT IE
WK RUTB A XT B C R R E AR, B2 BB
O B R BB = OE TSP T B 45 25 R B A — it
JIETEMEAE T, 6 Kbl AR AR ORI D) RE Y 320, H oy B
C R BLH BB

BB H T BUIFB R RO IR 4, WA T
5 H BT BRI I 48 B AN A PR AT 52, 45 2R 4R 7R
fr 70 i ER K SR IR R UM A A L R R 2 A 45
2l 28 RN B S, UL IR A & A TR AL, T REAFAE
ITENTEE R B4 IR0 PR P 0 ek 2 R 2 B 11
HABAEL IR )i o 4 ST AR AEPIRE T 2 B2 T i n R
BRUPR VR 14 AR 22 R Ay A7 R G5 i 3 A AL b AR DG, ST
TR IEAE /N T AT 2 25 1 350 B P R R
FRRIE 1A 75k T B2 i PO i T AT AR
PV F R TR P2 B2 TR . 2RI BT Y
BRI 5 Sk B BT 5 Sk BB U Sk o R BRA R K- Y
SEMAPEAT T WS, AR R SR A AL 2 T ik R A X 1
TG T B PR A O R A A QI A 1) 52 R A T AR 110 2
TR IA , BEAE X HAE VAR HTBEAT UEH , 00 2 Rt 2 WA A il
Q2R T P 2GRN, B R RO R TR S

PDF SCHF# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn


http://www.shengwuyixue.com
http://www.fineprint.cn

+ 6584 -

MREYESHE  www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.33 NOV.2014

4 vh 2 Y BT O IR AN A 7 B B A B R

A RFHEBRUCE T RKs & IR R AN, 38 52 S A7 3R
B 2 R, X B SN R IGE T AW R B S AR
- AR ARG A B AT FTEAN [R] 7 3 24 4 11 2 S
1, XL 2E S AL MR T RE SRS TR [R] ) Bk o An RIS
AR s EI R 25 i A7 O T A, al e O A 7
SRAETTIE SRS R, A A T8 P 2 b i, SO sk
R bRt ARt o AR A BORTE 25 HIAE ) (Th 24) B
FEHA BRI R M (E

PIREREEDR ] 543 1T O e/ —3f - F5 53 A FLE 58
- Dhidie /N3 - F S Mr BAR BRI S BIARSS & i) e BT 5T
HOR AR R Y P 200 TN BEAT X 43, B T 11 MK
A A TR T AN AS TR P A R g5 0 o e e M g5 2%
IR, TR R 1 A A v 2 PR DG R 3 1 )
. FEBAREE A TR 24 AR A2 S AR~ SR e
VP, VL7 X 5SS BOR R, A B T 3 3 501 254 1) Bl
RO B B S RV AR A B, HEESE WS 24 4 1) BARAL T 5
B 1y e AP TR B AR A 8 AN [ 7 ) B TS A i, 2R AT 1H
NMR B [5], 57 T TS 256 9 1H NMR 48 808 3, % 3L )1
7 B PETS 2 T Bt , S AR A L TS 2 M A e
225¢(P<0.05) , JHHET 1H NMR (R4 27 5 v T LA R0 X
O3 AN TR 7 AR TS 246 Bt Hele AT B iAo [0 BRI 1
TRARA EFEA K PEHA R B , 57 =R AR
DA TR IR E, L T 4 DA AR S YA |
T Eh R AR R S IR, I TR b AR 254 R
TR RS P o Choi 2BV [ A Q2L 27 DX 7 HA AN )
AR BRI BR B , % BLPIRN By BR 41 53 22 S o, At IX
FEGL AR AAARIR o Liu S50 B R M B 8 U 155
M BT R AR R PO EHERT, 2 U NMR
PR 2B AR X 33X P 2 FH AR A 7 i i

5 Rt 2 B RAYLIE

AW R B S AR METE T A IR L R A 2 SR
SR S 2, SR X AT T 12 1) 43 P AR A o A B ) A
RS0 28 T M LR PR s AR & A ik B 22 S LR
X B T 1 ke DN SR A R Bl A T LA B 5 SR AR AR
HOAER 1R 5 A PR P A Al B IR A S S5 A G Y
PRAGTEACEN, (ER AN TR R S e s W & K R &
NI SEBIS Wi BAL , S8 — EE Bk

1% G th 2T FFAEVE 2 DS M 1 B 2 ) U A BRSSP
J AN TP 2 AR PR P SR 25 A0 dE PR AT L 2 AR S PR
o5, R ™ E ELAS T 25 B S [ PrAb R , TR BT
WFFE SR 3% 5 BT T BOR i DX 28 [m) B DG B, Hh 2GRS 240t
SETT LA Bl i 6 U SRS A Rt 8

& % 3 @t ( References)

[1] Lindon JC, Nicholson JK. Analytica technologies for metabonomics
and metabolomics, and multiomic information recovery [J]. TrAC
Trendsin Analytical Chemistry, 2008, 27 (3): 194-205

[2] ) &%,8) 548, 74~ 8,F R AF SR KX G M T SRR [+ B

R K %4, 2008, 6(2): 82-87
Liu Chang-xiao, Si Duan-yun, Wan Ren-zhong, et al. Metobonomics
in research of natural drugs and traditional Chinese medicine [J].
Chinese Journd of Natural Medicines, 2008, 6(2): 82-87

[3] #E EARMAF—F k5 5 A[M]. 36 5 A5 4, 2008: 333
Xu Guo-wang. Metobonomics—Methods and Application [M].
Beijing: Science Press, 2008: 333

[4] ZEAR REN 3T, F ISR AE S R E AR X AT
[J]. & B 555 7l 5 % &, 2009, 15(3): 68-71
Wu Hong-wei, Chen Jian-xin, Yang Hong-jun, et al. The relationship
between compositions of salvia miltioorhiza and antioxidative
capacity [J]. Chinese Journal of Experimental Traditional Medical
Formulae, 2009, 15(3): 68-71

[8] Zdrab a4,k 2,5 A T LARSH X0 E mods s he
b A AT P B 5 o A 4 &, 2009, 15(3): 24-27
Li Zhen-kun, Chen Jan-xin, Yang Hong-Jun, et a. Association
between rhizome Chuanxiong congtituents combinations and
vasodilatation activity based on least angle regression algorithm [J].
Chinese Journal of Experimental Traditiond Medicd Formulae,
2009, 15(3): 24-27

[6] & A, H 15 %, M 4,5 S F HPLC-UV 5K 4205 5 ok 3 55 vk
F AU 3 K B RGN P E 2 2 &, 2012, 37(17): 2635-2638
Xie Bao-gang, Fang Xiu-zhong, Chen Ying, et al. Estimation of
effects of Liuwei Dihuang Wan on anti-inflammation in rat by
HPLC-UV based metabonomic method [J]. Chinese Journal of
Chinese Materia Medica, 2012, 37(17): 2635-2638

[7] % w8 245 508,52 A A T IHNMR 69 20 5 3 il i
WA FAPAA Ly [J. PEGERE LS EW P L L, 2012, 26(2):
225-230
Lu Lin-lin, Zhou Yu-zhi, Ma Zhi-jie, et a. Antidepressant-like active
fraction of Xiaoyaosan by metabonomics based 1HNMR spectroscopy
[J]. Chinese Journa of Pharmacology and Toxicology, 2012, 26(2):
225-230

[8] YuY, Yi ZB, Liang YZ. Vaidate antibacterial mode and find main
bioactive components of traditional Chinese medicine Aquilegia
oxysepala[J]. Bioorganic & Medicinal Chemistry Letters, 2007, 17(7):
1855-1859

[9] Yi ZB, Yu Y, Liang YZ. Investigation of antimicrobial model of
Hemsleya pengxianensiswW.J.Chang and its main active component by
metabolomics technique[J]. Journal of Ethnopharmacology, 2008, 11
6(1): 89-95

[10] Yu Y, Yi ZB, Liang YZ. Man antimicrobial components of
Tinospora capillipes, and their mode of action against Staphylococcus
aureud[J]. FEBS Letters, 2007, 581(22): 4179-4183

[11] Li FM, Lu XM, LiuHP, et d. A pharmaco-metabonomic study on the
therapeutic basis and metabolic effects of Epimedium brevicornum
Maxim on hydrocortisone-induced rat using UPLC -MS [J].
Biomedical Chromatography, 2007, 21(4): 397-405

[12] R wesf REBGHITFF BB SHFRORBA LR (). FFFR
15 5 4R, 2012, 32(1): 38-43
Liang Xiao-ping, Zhang Zheng, Hu Ping, et al. Metabonomic study on
the acute toxicity of Toad Venom [J]. Chemical Journa of Chinese
Universities, 2012, 32(1): 38-43

[13] #3Ah A, &2 F A A28 5 4L XA A # UPLC—MS &Rt

PDF SCH# 4] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.shengwuyixue.com
http://www.fineprint.cn

IREMESHE  www.shengwuyixue.com Progress in Modern Biomedicine Vol.14 NO.33 NOV.2014

6585 -

3 A L. P B P 254 &, 2011, 36(6): 694-697
Yang Qi-wei, Yang Li, Xiong Ai-zhen. Metabolomic study of
anti-inflammatory action of Radix Paeoniae Rubra and Radix
Paeoniae Alba by ultrapefoumance liquid chromatography-mass
spectrometry [J]. Chinese Journal of Chinese Materia Medica, 2011,
36(6): 694-697

[14 Z%4 FK,FBEF A TRMAF G F N5 Rk wpnie
KR RAE A R[] i T P E &, 2012, 39(2): 218-220
Meng Xian-sheng, Jiang Min, Luo Guo-an, et al. Mechanism research
of rhizoma ligustici wallichii on haemorrheologica nature blood
stasis rats based on metabonomics[J]. Liaoning Journa of Traditiona
Chinese Medicine, 2012, 39(2): 218-220

[15] &4, 25 2K, 5 A FRMAFERG R H8 50T A5k
F BRI BT[] F 325, 2012, 43(2): 312-315
Li Chun-yu, Wang Ping, Wang Zhang, et a. Mechanism study of
Rheum officinale on chronic renal failure based on metabonomics [J].
Chinese Traditional and Herbal Drugs, 2012, 43(2): 312-315

[16] £ .7 5 5FF oy F b AR A & P FAALH A L[D]. L % =
FE X%, 2010
Wang Yang. Investigation of the toxic constituents and toxicological
mechanism of Fructus Xanthii [D]. Shanghai: The Second Military
Medica University, 2010

[17] ™ 38,07 2 b AR P, 5 A T o 3 o LA A - F 09 R 2R 5 5
HARR S L K RARALJ]. 255 424, 2013, 48(1): 104-112
Yan Pei, A J-ye Hao Hai-ping, et al. Evaluation of myocardia
ischemiarat model based on metabonomic method of small molecule
metabolites of plasma and cardiac muscle [J]. Acta Pharmaceutica
Sinica, 2013, 48(1): 104-112

[18] #3055k, R 5. A T o ERABEFERTETAR S HF
B AF R B Frald). F B P 25 2 &, 2011, 36(11): 1449-1453
Su Meng-xiang, Gao Xuan, Song Min, et a. Study on influence of
glucoside Tripterygium total tablets on metabolism in rats by NMR
metabonomic technique [J). Chinese Journa of Chinese Materia
Medica, 2011, 36(11): 1449-1453

[19] Jang P, Dai WX, Yan SK, et al. Biomarkers in the early period of
acute myocardia infarction in rat serum and protective effects of
Shexiang Baoxin Pill using a metabolomic method [J]. Journal of
Ethnopharmacol ogy, 138(2): 530-536

[20] Chan W, Cai ZW. Aristolochic acid induced changes in the metabolic
profile of rat urine [J]. Journal of Pharmaceutical and Biomedical
Analisis, 2008, 46(4): 757-762

[21] R feik,#e, 5. 7 Br Loy B S ARMBAF L[] PHEL
4335, 2009, 7(8): 746-751
Liang Qi, Ni Cheng, Xie Ming, et a. Nephhrotooxicity study of
Aristolochina fangchi in rats by metabonomics [J]. Chinese
Integrative Medicine, 2009, 7(8): 746-751

[22] B3 (08,5, ) b S EARF K E A M ey R AT R[],
SLb B 25 K 5 53R, 2010, 34(1): 42-45
Liang Qi, Xie Ming, Ni Cheng, et a. Nephrotoxicity study of
Arigtolochia Fangchi and it,s compatible with Astragali Radix in rats
by metabonomics [J]. Journal of Zhejiang University of Traditional
Chinese Medicine, 2010, 34(1): 42-45

[23] Z# fuak A0 8,5 B T b ST B AR BRI

AR, B 254 &, 2010, 35(21): 2882-2887
Liang Qi, Ni Cheng, Yan Xian-zhong, et a. Comparétive study on
metabonomics and on liver and kidney toxicity of Aristolochia
fangchi and Stephania tetrandra [J]. Journa of Chinese Materia
Medica, 2010, 35(21): 2882-2887

[24] &5, KR, 5 T .5, ZFF s K R A HAE R g R A F AR
[J. 4R B B 2 &, 2011, 13 (5): 287-293
Cao Min, Wu Bin, Ma Ding, et a. Metabolomics study on Fructus
Xanthii-induced hepatotoxicity in rats [J]. Adverse Drug Reactions
Journal, 2011, 13(5): 287-293

[25] B R, TH4 S5 A TRBAFEREIENES FIFE0
M. 6% E E E 2%, 2010, 21(8): 1942-1943
Cui Li-ran, Yu Dong-hua, Xu Hao, et al. Hepato toxicity studies of
airpotato based on metabonomics of the overall representation [J].
Lishizhen Medicine and Materia M edica Research, 2010, 21(8): 1942
-1943

[26] ZA5. W R 2 T At R o3 K R A s e Rt F A 2 [D]. e
TP BARMKE R FEFAFR, 2007
Li Ling. Metabonomic study of toxicity of Fu Zi and its main toxic
components on rats [D]. Beijing : Military Medical Science Academy
of Chinese people's Liberation Army, 2007

[27] SunH, Han Y, Zhang AH, et al. UPLC-M 'S based metabalic profiling
of the phenotypes of Acanthopanax senticosus revea s the changes in
active metabolites distinguishing the diversities of the plant grown in
northeast area of China [J]. Chinese Journal of Natural Medicines,
2012, 10(3): 196-206

[28] F4hiAw. 303 25 ALY T RIAE BR TRMA S 04 233N AF
% [D]. ;- M: o BA X%, 2012
Liang Zhen-biao. Resource investigation and metabolomics-based
studies on quality evaluation of Bupleurum medicina plants [J].
Guangzhou: Southern Medical University, 2012

[29] ¥ &4, R vtk 58,5 & F IHNMR 33575 430 % K 5 Ao
TN RMEF AR F = F E X F 5k, 2013, 3(10): 996-1
000
Luo Shang-hua, Wu Si-wei, Fan Gang, et a. Application of
IHNMR-based metabolomics of the species differentiation and
quality evaluation of traditiona Chinese medicine and Tibetan
medicine from various species [J]. Journal of Third Military Medical
University, 2013, 3(10): 996-1000

[30] m#. A TFARMAFHRALGM G RE44 [D]. #ix: ik
% 2012
Xiang Zheng. Quality control of Curcuma zedoariaa based on
metabonomicgJ]. Zhgjiang: Zhejiang University, 2012

[31] Choi MY, Chai C, Park JH, et al. Effects of storage period and heat
treatment on phenolic compound composition in dried Citrus peels
(Chenpi) and discrimination of Chenpi with different storage periods
through targeted metabolomic study using HPLC-DAD analysis [J].
Journal of Pharmaceutical and Biomedical Analysis, 2011, 54 (4):
638-645

[32] LiuNQ, Cao M, Fré dé rich M, et a. Metabolomic investigation of
the ethnopharmacologica use of Artemisa afra with NMR
spectroscopy and multivariate data analysis [J. Journa of

Ethnopharmacology, 2010, 128 (1): 230-235

PDF SCH# ] "pdfFactory Pro™ X RAEG)E www. Fineprint.cn



http://www.shengwuyixue.com
http://www.fineprint.cn

