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Abstract The concept, characteristics and history of metabonomics are introduced. The techniques used in data acquisition and
data analysis in metabonomics including their advantages and disadvantages are summanized. In dala acquisition platform, NMR,
GC/MS, T.C/MS (/MS) are the prevalent techniques although at present, none of them is a perfeet technique that could meet
with the requirement of the metabonomics for measuring all metabolites. While in data analysis, the PCA, PLS and ANN are the
major techniques. The researchers could select them according to the research destination. Recent advances and applications of
metabonomics in disease diagnosis, drug toxicity evaluation, plant metabolomics and microbial metabolomics are reviewed. In ad-
dition, by giving the situation on the establishment of the related corporations, the conferences about metabonomics and proela-
mation of NIH roadmap the current boom of the metabonomics is reflected. It can be expected that with the development of the
function genomics, metabonemics will play a major role in the discovery of the phynotype of the genome and searching for the dis-

ease diagnostic biomarkers, and it will also bring much benefit to the drug discovery, clinical diagnosis and nutrition science .
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¥ 2 A E B AT, Oliver Fiehn $5 3% 2 I R ML =9 0 17
S% 4 B ) Ui 4 8 5 5 4T ( Metabolite target analys-
is): B LD 2 A B AR BT 5 2) PSSR B A1 AT (Meta-
balic profiling) : > $UF B B —4£ FUB = 89 47 . TR
ek Hy MERMERL A (EER A LR R 8K
R EnRE FE R E AR ENESEA
43 :3) {Li8 4% ( Metabolomics) : FRAE K T B HFE LY 4
o B AT TR I8 4 A R 1 E B 540 1R I8 B 1 B0 BT ( Metabolic
fingerprinting) - 7 4 85 2 7 LUK 1 — 40 4%, ofif 2 b 4 i EAT AR
EAA(MEBENHREEE)-

iz R - REE BB FHATR ABEFH
WS B RET % E D H (Metabolic profiling) , & H
Devaux ¥ A T b it 2 70 4 U4 . 1986 4, Journal of
Chromatography A i f T — ¥ 3¢ T Metabolic profiling £ %
g BERGH MERXRAYNELARERE,
Oliver T 1997 S48 1 T UHBHEH 2 ( metabolomics ) Y #E &%, 2
EREHWAAYEFR T X TENTIA" 199 F Jeremy
K. Nicholson % A $& ii metabonemics M S HERERE
B SRS EM T ABNAAMRMMTH " HH8
A A8 B T oA 5, R TR W T A LI A 1
M F W metabolomics 1 metabonomicss — iR,
metabolomics il EE LM F TR MAL B (HR
MEEMNER RSB R LB e 2 R K et
WEEL, EMREDERRORBERS AR, W
metabonomics 4 *E 97 7 % 5 25 4 78 ) 38 o 6 R B A T AL 9 AR
W R AR A TR . BT E — R R R
R EMNEFEAPHE RN

2 KMASE5HpAFHRKERILRE

HHAFHRAERERE T —IHNER—RRE
WE Y AREYFHBIRARREEEGE SR,
EORAFHAHHSY. ERIUHAFHHERT REHAS
FTEHAEDRENGBES AR, W DNA HIFFFI R RL.
EHEXWRGLYREXEATO b s RMsEm
£R, RHAFERTEYRF AR HSZERE)ZH
500 BT 7 R PO AL e LA R (U R
HEEAYAEHSNEH . HEXLAEFROEAH
SR (TEA AR REAMTERT - EEERHRE, A
WA RS M. FEBEANIRE b TERM
REATARE HH TR TEATRTAHSE ATt A
RS, FE L FREARE G R,
EAERNKEOMRESHTFRHEEALRANGTENS
BIME BERIANRSEENT. @ FH SRR
Ex—RAEAMBRLR vRGERRBRIREYEER
AR

SRA¥MEAAY L& NS EXERAALTR
ECDEERMEARSOE AN RS ERBY RE
Al A MNTGERHERS ORBA¥HERTTRELE
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REHMFERAEREFIGE (LS EER ) REHY
WARETAFERNEAMNEH. 80 F %1 organism)
R TE 100 B R, TR/ M, KA $
BELTAREAOENRBEYES M EYERFBEEL
L, RS PR AR AREEA -

3 RHLFHNFARF =

EEONHAYHENEFRORE W8 KB
REARENSHERE. AMAEFEEEhOIHIEARF
SHMBAE ST E SR . R R A SRR
TR AR PRI A L L SRR R
EMESHEEEMNREEIRER.

3.1 SHEEARESR

SEAHERASHEAPHIT LSRR, FAEE
EESHHM R EEL HRESBRR KELEI®B,
TN 1T T AR 1 69 A 0 HT L B — K AR B A B R B L
A

EANE ERBAFEHTARFRE LN LER
NMR,$5 B2 H-NMR® ', i #5 S B %4 8 & ) JE BE SR 4 3
TS R T Rt PR R R E M S AT
BRpEE. BTEEANERHENRB . AEER. 2
HERG ETSEEFEERN ST ORSKRTENIHY.
P A A AT ERCCNMR EA BB T HoH R .8
BT 'H-NMR SHFE ™ .

MY AHadxR s TERANEARS
GOMS. EHHRBETHRERFARSMNIFEFENRYAN
oA S Wb A T L A
AERIBAS N EHEEE. RRERIE GC HEEH K
MEEHAS S ERSN ATMERAKRADTEELH K
FHABHESTHESR.

eq—fE A EMBREAR, LOUMSUMS) AR Z
M AT RS HEORE S . LOUMS RA LCHE
HHEEEM S P S BN, 5 MS B MS/MS
HE AT LR REASNSHER . 5 cC Mkt B
X 1A
3.2 MESFEAR

ERBAFHEHMEERER sATEHEMINTF
315 B i) 5 0 SO i 1T AR 49 80T AT T A BRI M
£, RELE S FE(MR, GC/MS, LO/MS/MS) B 2 ¥
AT EN T &L T AR % R B TR
BRI RS S E . REFEIM L RERTS
WoEERSTHRWEREER:

w2 D, K S HE R EE AR R B & UG
EYEERRTAL(MERESME WL EHE N
G 45 R 2 1A AR T ) B ) B 4 26 B e A B AT
MNERNANERABEE P EERRINEAR L. TS
MR THER NI EARTES T H 5 BT Principal
Components Analysis, PCA} 7" JE 28 Bt #F (Nonlinear Map-
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# FE AHEFRXEA

3

ping. NTM)-" 8 3 £ 7 ( Hierarchical Cluster Analysis, HCA}S
%36 0 % (un-supervised )2 3 J7 B #l SIMCA (Soft Independent
Madeling of Class Analogy) ""'*%%* | PLS-DA ( PLS-Discriminant
Analysis) , ANN( Artificial Neural Network ) 254 W5 (supervised )
FAK.
4 RBAFHNAE

REEEANEHRLE ST EER¥EHHB MK
B UZBEATEANSEES Y  mEAE T
BF %8, 9, 13. 20, 21, 28, 29, 34, 35, 41 P {LigH
glreTERR xR ET M OMOE W R A
FEINNT G EAR . RTEE. AR
AR ERFLN ST ENERAYEMED PR
RRH .
4.1 EFLH

mFHL AR R R d e T R AR
fh. 3% ply 5k AR 5 1S M RIS RO w0 2 AT 40 4, B AL
A¥ES BEBHATEFNERFEEIRANEANYE
MiLEZEE THEITEANEWIRCY W LK
ZW i HAY. Brindle %5 ' H-NMR $ AR L4 36 1 &0 m
BB E M 30 B0 M E s WA {8 & AT i 7 0 I 3 o B
R FHAT T L F 57§74 & PCA SIMCA .PLS-DA.0SC-
PISEBEAPMNBEARALTBTH LN RBEHTEREN
HE BT >0eWREFEE LY —#&" . FEEFEID
REEirA e LIRF B~ 5 HEFREIRELE BE
HE5H 44 (PCA) BE A SUBGE | WP ig SE 75 A HIE % A 47 7 26
TR AL 720 . FRHA TS TR (ANN) 383 8
BTl WA ERFR TR S Y AERHN
Bo A IS T SRR .
4.2 BHYHBHEITEH

Nicholson HF 3 A R B F NMR ML A ¥ B R H
PTG A AM T AR N AR T H IR
F BT RSN R VAN R o N & TR L
NIRRT M F TR % . B Nicholson % A&
o & Metabometrix 2 7 5 Waters T 2002 4F 3 H 00 BB & T
— PR = FE R, Waters 12 i LC/MS, Metabometrix 7 Bl
Waters T E U -F B A, B HE T LO/MS . NMR B9 8 # 4
BEs EREMLEB¥EEME. W EENELHRE

ERSHMEYEEMHEETR. NTHET NMRE

MEHHAFRT Y EER L REEREN KB ZREM
Plizer FAKBAGRT T 2001 F 1 ARB T — TR 3 1
RFHYFHEM R AR /DE(COMED) , HIE 7 — MR TH
b2k By L) 5‘?%%”6'2{ . TEZ5 4 B9 % B ( Discovery) Bl FT
% (Development) By X RI{C A M A B K M B HEHE,
LR ES YT A R e R R K
4.3 HOMARKEEZERR

AHAFNRERREFEHA DN AR B AL
MMM AL Y. TRHETHAAY A PR HE

ENTRAABAETAEHAREL ZFTEEBASE
HPXERBTR—RIIREEHN IR, 5 TRAWHR
BHEREY . HREEMNE Oliver Fiehn FREAM TS,
fATTF) A GCrMS B AR E o X R (6] 3 B BT 4 (3 35 &9 433 ML
WA HETRBHES NS MLFEIT R’ ¥ H B (PCALANN
OHCA) X X E M ERFT T8 BT 4 BEIK
PEEMSEENRBY R ¥ RM (malic acid) HIAF#R,
HMEREMRE. SHEEIHSETHREEBERE —H.
FEHEHY R ERAHAFORERE, AL
A —EAMBR. “RIB4H %" (Metanomics) 2 & I 1 7 3
R—-THEMAE ANAEGERIREDEIR P HE
EEA . FmMEEILEYHENLER., HEEREEFENRH
HEM AL EXRTHEYMNERG, Sl {085 sk

EFAHEY ANMEARMERFCEDABEENRE
B
4.4 REYRPAFTHR

Buchholz % A * #HRERHH A AK LI ERE S,
THATHARAKBAHYNRE SHEEE EZEEM
FLEAMIRMAERT. ZEANBHFREAERTE
BERI R AT SRR A I T R4 = R - Dalluge™ % A SR M
HEESSREEREAT R B P A EMER T HH,
Wit AP H — T A R R B NRE. Grive ¥
AR NMR E—HEARF T e BAEM AR T a8H
BER B ERIR s Tshii % A7 R SR 9 40 M R A I 3T LI BT
TREHAER XERTHERT .

5 kK 4

E AT R % E H 35 AR BT 8 ™. ER
B ERF (2000 512 A, £ H, “Metabolic Profiling:
Pathways in Discovery™ ;2002 €= 4 F 1 2003 4 4 H , 73 34 fir
LHEROE B S EE A FERSIONEF
E TIHEHENRE. 20020 F 11 AEFEMMBEFHE
GREFEFSUHENRR T IUHAS. EHMAK LA
W HREMT 2004 53 M8 H 4RI Lilg 388 KEML
AHEHEBRBAFTINH LESEWTE". ArEXRX
THHEAFHAIRAT P LA AR UREES B, 55
57, i1 E Max-Planck-Institw 8957 THPO LR, XEH Y
Metabometrix Lid. , faf 22 Y Platform Plant Metabolomics (PPM ), &
& i The Metabolomics Group, il % K 85 Phenomenome Discover-
ies Inc. % . % & Frontline Strategic Consulting, Inc. * @ i1 1%
BAEREER, AEXESESRBEHHAXHETAOTHFREL
469 . IEEN M, % E NIH 75 2003 4 9 A R 1§
MAERHERER " T RYEEMY"—NIH Roadmap 4,
HITRZ A EE " . LT /RH The National Institute of
General Medical Sciences X £ 2003 4 41t #3 f ] 702 3 500 7 3%
JEH— 5 RN B E o A A A LI B 5T

BE & BT AT B A, I 4 2 048 70 45 R SR TR 2 RE Y 20
HEEAY P LEEXNEAFANEFERETHEEAY
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