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Abstract With the modernization and globalization of acupuncture and moxibustion, scientifically explaining the classical theory
of acupuncture and moxibustion becomes one of the focus of the traditional medicine researches. Metabonomics is an important
method of systematic biology and has been widely applied in many fields. Recently, it is an inevitable trend to combine acupunc-
ture and moxibustion and metabonomics to investigating the mechanism of acupuncture. In this review, we summarized the ad-
vanced detecting methods of metabonomics, the analysis strategies and software of metabonomics and its current application status

in the key scientific problems of acupuncture and moxibustion. In conclusion, we believe that metabonomic method will bring new

directions for acupuncture research as well as clinic practice, in supportive of its modernization and globalization.

Key Words
HhE 5K S :R245-3 SEARIRES A

115} 20 2% ( Metabonomics/Metabolomics ) 2 X} 5
— AW AR — R A B P i AR A
A Wy [a) I A7 5 PEFE 2 i — 1Bk, i
GIL A sty BRI Y Z 5 R4V
(1) 5] — 23 S SRR, i 5 B AR YRR
SISPERRR R BEE RO A e BT AR S
JZ T B A A BOR B BLES & B #
MBFTE T ], KB FE R B, LA HE 32 41 2 ik
FPAEMERREZ®E 20T 2R 2R AN
PRI AERT, S5 A A BRI # A AR K
— B A R A A S B B
BAR AR A E G B BOR N Ry
R ET R AL . P, SR A A A BOR BF
FEEF R B SR S AE AL, A o8 5 R AR
BB BB S AT 5 LA S B 0 TR , S B 7k i) Ak
RS SRR 51 S % Ja R R R 2 NI
1 RiFAERROEDFERRIINER

AR 22T 5 T A= A A S A W R 1) 25 Ao

Metabonomics; Acupuncture; Mechanism; Modernization of Acupuncture

doi:10.3969/j. issn. 1673 —7202. 2015. 04. 002

PRI, S 5 ML 3 DR O TR YRS, L e
PIZLLURE AL SRR SR AN R R, A e B
FRIES o

AR SR B R A A A B ST I 00 0 20 IR
AP A B R PR DE AR A DS R AT
SEVEFIMOMEL. TESCI BT, Z 5 BB A
ESIPAPSES ARy EE 2 N LR S-S N DR 1
FEATRAE SRAEI ] SRAEFRAL AR AT AL 7 X
o UTERT I NZEEEA I, 75 25 18 4L ) By 2L 591 | 4F
VIR RIS GBSl AR T R S Sl ) e O o B
AR P BIAEIE RS SRR s
2 SRR E

Pl Y T4 SRR BB A IS P i B
A ROZARGEAN R AL S M £ R RO 4R O %, OF
XHRIBRAFBEATAAL B2 THUAR B P R e AL A
AN AE AP O 2K, L3R g A A 0 BT 1) SR A
Rt o ST AL o M i R o, 4R
IBCRIPTAL BEAE i ) R VR R R AT REGR B AN (A BUAE:

ST - [ R SRR S TR (973 3140 T H (445 :2012CB518500) 5 [R5 F ARL2# 3k 4 1T F (4 %5 :81373737)
YEF A ABWTT (1988—) , Lo, Wl L WF 5% 26 A B2, AR 587 1) « 8 00 48 0 S P ML A X SR B2 i) TR SR R R UF 9T, E-mail : 405144142 @

qq. com

SRS P (1956—) T3 B0 W12 S0 D507 1 s 27 R0 S MR R 5 S5 RIS L E-mail ; acuresearch@ 126 com



RS P2y

2015 A4 H% 10 #5541 . 473 -

RIS AL I R R
3 REAZHSTRAR

FUA, A 2H 27 32 280 20 B SR W A% s 36 ik
(NMR) a3 \MS SAEA U LA r e i 2 1)z
B o 2 1 T AR 2 AT AR 43 S
lERESITE

®1 RGEEZSTRARBERS BEFHFRTES

2% 1 %

Rk L ﬁﬁ e iﬁ

1 TR RS AR o
HNMR A U i o i 5 2 B

coms g TNERSHEETREE

K sug e
R B IE T R L.
i = 3 [15]
COMS KB M ey ey
e 0S~ L h BRI |,
LC-MS/MS - KB T e oty
o ETLIRALL R

LOMS/MRM A o oo miemo mgm 20

3.1 NMR AR NMR ZACHE 2B AT T8 i
Jrikc NMRIFEA WL 1) otk BEA 2
TRCIRRE i R A AR R o, o JCAR S 461752 ) RERB A4
AR BRASAF T HEA T SE 58, I AE — i A4 I BE AN 5% i
VI B A TR S0 25 153 ) TR AR it A 552 I A 2l 25
ORI 54) AT BT 2 B i 4 - BL, SRR TTIE R G 2
B35 ) R il A BHLTRT BAL BRYBORI L5 1 282 6P B9 4
it 56 ) NMR 335 H 0555 J3E 5 R W B8 JRCAE EE, Wl LA
SR T R BT % B 1k A Wi R
Je—FE . PRI, NMR SEAGE A U™ v B2 20 R
B T

[F)iE, NMR AR A — & B8k A 2 1) 5 B0 A
FU, LR ABRE AR, X o 30 22 S SR A i [ o A
SERE A, DRI, 75 SR AR il A AR 75 2208 1] S00MHz
600MHz £ 2 5 3755 i) NMR {5 2) A% i 3 v N U
eI Z A e T, R R XA Y
PR E R AT 53 ) IR A S AT AR 54 ) A i A
M=o

XIS AR AR % (T HNMR) AR
FUBRET AR 0 L LR IR 1 5 A8 o A ) L v A
WFZEARRAE , 5090 R FH 3 18023 50 A (PCA) M IE 52 i fie
/NZFFN % (OPLS-DA) Gp#r =3 2 1] i A 22
5, AR N S FLIRET R R R A L, R
a8 R I R 0 T LR R, A B A e H il kA
PR ARG ) 50 T i, A 2 LA A i R LT A
AR R AR, PRI L I AR A A

ARG 22 57 , X 28 HLAY W) A2 A i A P mT A D 1
TEMLTE AR IC YD, e R DX o3 R R A $2 4t 1
Z%,
3.2 @iE-FOEBHHOR 5 NMR AL, (3%
TR B HA R & o B ACR o0 A i )
L AR P it T (5 AR L, AT OGS AR ot A T oo o
ro
3.2.1 GC-MSHAR  GC-MS 2l /N1
T e T 1%, U R AT ), i LR Sk
W, ELAT RS 1 L RO Rt P 5 LC-MS
FAEE , T EERYO0 AL T bR v % 11 P 4l B A 4
S8 Gy e T

GC-MS A & ZAETE T HRE X5 A AR SE 1
UF B RS O A , TR 28 W A e
KB, ANBE B AERE 2T, PRI, % T X3 A B AN
R E HOAE i ZEEAT AT AR A AL P, B Ak RE L Y #
PERTZE ) LA AL GC/MS Al 41 Zeng 45 SR 1]
GC-MS A6 1F (A e E FIAE e JL L A A EAR
it BT A SR RS R BX 3 AR AS AR
AR, Gk 3k — 20 i AR AR S 2 ) ) 43 B 1 g
TUAHSC I A B T 5 HE JREAH SC O T AE AR WA 6
(EAERT A R, Qb 2 0 B A 2 R ) 228 1k
IR A OIS R S 204k, b U I 2 R L4
BN T I, X SE IR i S AL B i i A Wb
ICW A s, DA T 52 Wi A3 2 2 45 R AR W
() B . Wang 25" 4 R M ST 043 40 M 3k
OMRAHEL ST 05 5 o0 i, A B T 2 AR Y %
o AT HES UM EIE-RATI A B (GC x GC-TOF/
MS)3E 4 F 42 2K S 9 53 B 43 M. Hantao %51 52
1 GC x GC-TOF/MS X Se R Ak R ACH 7 A TR
W R PLIRIEAT T 2007, 45 3k S 280 5E A
HLAR (U0 5 H 2R 45 ) AT LAAE i Mo 12 e
bR, I HAEB] T GC x GC-TOF/MS H] R &
SPTIATAPE. Zhang 55 R T GC-MS 25 £ 00
GETT oA R A e I LA K SRR AT
M AR B T I TER AR IR IC A BB T IR
P R AN IURR T o 33 Ul W] PR A 4~ 25 TR0 g B
A R ASAT AT RE A ST — BT I 2 W 2R Y
itk

GC-MS HARY 1z ia 1, 1P Z i B Pl T H AL b
Z s, o, B 3 ik E i S AR S8 (The Au-
tomated Mass Spectral Deconvolution System, AMDIS )
Jsed i AR E P i F . R, AMDIS 5
BB R, OF B — D DS 5 T il SR



- 474 - WORLD CHINESE MEDICINE ~ Apr. 2015, Vol. 10,No. 4

ST SR A L T B AT DAL B AMDIS (2%
SR HAE R AL, I T B A A 2 B I ST
{H GC-MS i 347 it <7 F) 0 3 5 1F 7T L2 1 2
R, Ageio %' 4% MetaBox 5 AMDIS #fF3#47
X HE, WA LS R PE R 7 , 45 54 % 31, MetaBox A%
T AMDIS Hi B T B A1 BE 2 2 15 B 1 2, - i
5 2 L T — S 5 /I B AR 2 1 s e A
YItr &Y o

3.2.2 LC-MSHiA  LC-MS i& FRE 5 16 &, Bt
FER 2025 ) AN A TR RS 7 9 i T 98 31 F e B2
Ko 5 GC-MS tH I, LC-MS H.A 43 2 34 6E =1 . 7 AT
TUREPR R S AEORE v R A TR BN 2 A o R
TS E PR PR 1], T A A AL AL PR, LC-MS 8K
/D VR PR B P (L AT LS 2 2 3R AR AR RS
B 40 S 4, 7 3 1o B e AT R 1 5 43 T
yLEHfE B . LC-MS 3B ol 5 2 3 oy e ]
(Y EG 3/ 75 VR R TR 55 )

T S T R U R R R A T
38 0B Y (LC-MS/MS ) A6 7 ik, s 1 34
B2 AL AT B 50 mg - kg ' 5 A [ [A] BRI
BT & i ,0.5 ~ 1 h 2525 15 B th 1 254
M Fr i , B AR 1] H RS e R R, 12 h N 2h
P A HEH R 2R S 21 0. 737 % , 2B 4% R 3
W] LC-MS/MS 43 #7 75 ¥ #6 I 45 (4 AN KE 5 AL 3
min) , % B PETR , ELVE0 EFORS B0 B 1T 5 2 1 P 24
PISrHT SR . Kelly 251770 5 e 7 — i 3 T B
FEBE 2 S AT HILIC 43 2 25 5 1F | 7 25 8 X D) 4
MRM A6 0 fr #88 g A QI 2H 2 D7 3, 40 Ar 1 I L PR 40 i
Te SH LSRR LY 258 RS, 1y B — R PETT
For i ) A8 0 B H 8 BT PR, ATk 350 A
Gaikwad 257" 25 & WORZE I ST T SLIR 14U 65 1A
A LC-MS/MRM 4347 J5 5, % 1 AT 7 12 min
PRSI £ P LR 20 1 100 F i85 1A 2% I gt 4
WY, 85 G SRR ) i o B A=, mT AP R ) 4R
SEH 27 (RS 55 T, 36 B 50 Sl i £ 4 2
ARG R

AT PR 2 R AE B 24T )32 B, R
AT P T4 B 55 A2 W, T EL I W7 AT A 5 0 1
I AR TR 45, Sk X PR B4 1, 38 T LA 7%
A A B EALE . R A B AR R A B Bl
B ABBEE AL S A FIRFFE TR A, AR S PR 22
LRI S 5 SR T ] A I 5
4 RIGHEZFTES R L BB 10 B 5T o A AL A
4.1 R AT R AL RS S RIER

—Rirb AT R A7 AT T PR, (B 45
FHL A A Py AR AT A5 2, DA R B 5 3
AR fE—EFE EFR TR ER, 1L
WFZH 7 T AR — LR AR B e 1] SR R R PR
— AP RS W RE , B T S e A I R A e BT A AR i
W E R I 5 AP & e 1) AR i ) 2% F 58 4
LEL BG TH R 28R 2R R Z RS TS T
B AL R o RO MU A ) 2 R R AR A
(GRS

B4 T U SRR - AT I ] B ( Q-TOF) A4,
W7 R0 T MR B 5 B A AE (1BS) %
B 25 22 BB A7 A PRAE B A 7 0 1S SRR AR, BIF T
o R AR A & A T AR R, Hrp g
P85y (5 R R MBI L2 T e 2 B T
PERIRRZ AR, B 615 5 B 3 1k P9 11 28 S R
AR b s AR aT A P TR PR RO R AR S e R
Yan %2 B 2 =, 53 k0 59 TSR I8 %
S oW RRBR IS, 75 Z IR Eh P A R R AC ), #r5
BRAGER | NI A R b A3, L e 4t & B, AR
BRI RS, B A 53 B [ A ™ P sl
Shy 5 B = L A A 3L RBIL AR DG, 4R R
WA 2T E R T AL ) — P AR A & 9 7
P, Zhang 24 (i P AR 2 10 7 B G I0)  BRLB 8
VIR AT K R NG Bt A A, BEEEAR , —RIRTG
A I P A SR R A S S AN o T 7 L
I RS SR {07 2 2R g 7 3 T T DA T 25 L A A
i, HACR LT & A)T . Wu % 1 38 F NMR
(RS2 27 5 1 IE At R ) A 0 2 K, T 9 e B
EERITHREVE I LR B AT Bk sl R s
TR FLIR AR S B Wu ZP R R
B AR HE /N BRI P 110 LR 5 1 0, H At 1
PR FE R AR, A AR T, e A R s A
IR B BRI B R R 1/ SR IR
3-BRIETRRAAAL =W iV, EHRT e, SLRR
TR R AL = R e i BT, B
F 5 WE I K B, B R nT LAWK 2 AR R 4. Wen
22T SRR R A OB €633 -3 3% ( UPLC-MS) AL
TP 2 AR I 2R IRV 6 5 48 A BRUA) DR Y
$OBTENRINA YT 20 XU 56 45 48 1) 2 W 2 3R
FIESTE AR, 205 50 2% AT 0 AT L 52 AR 34 10 2%, I
I UPLC-MS Q35 2H 2 5 AR o BF 58 #1134
IT 2 VI KU 56 5 48 114 A Ak 2 13— A B
o B% 35 H-NMR FARBFFE 2 B 2857 e
BT 060 5t 97 1R 45 1 A& BRI Bz J2 AR U 9 1 5



RS P2y

2015 A4 H% 10 #5541 . 475 -

M), 285 5 B, T 100 159 P 45 P 4 R U 78 kg
Fe LR A &R TC F1 VLDL ¥y 7t i N & R
A LDL & R, X —45 SRR, £ TT 5t 1
S5 R A HAEE A 2E ) T et AL

PL_EIESE R R AR 2 AR AT gk — 25 2
PG (1) S AL EE DA R At fi) 0 g 1) 2 B AR 1Y)
YE ML AT g2 ) 88 1A N ZE AL AR R AR R 1T R
PEJET R TR 4%, BH RIGTT G 5 R A 2R
AR AR 1R PT RE -5 4 F 1 i i 199 B 2 A a4
A A b2 R VA K,
4.2 MR 2E AT 2RO R SRR Y &
TR R SEEAE R B S 2 BRI (R A% 00 AR i T 2
YRR SR, © A [ PR 2 AR 5T i B 2 1) 44 s 40
I PRI, TR A 2 0 I BH 48 7 R0 4 S 1k R A B
BRI, A R E DA L Rk A R R
FATE, REP SRR TIR (THMR) FI
RSB AR AL 27 T 1243 DR E B ] FHBH 28 ¢
5t 5 AV X feke B 5 DR VAR 1, DA
SIS ATLAAR AR S5 300 52 M0 114y E 4358 B BH 28 5 1 R S
PG5 5 2 PR S BH BH 28 5 O AL DR AR T 40 A R
M SR — B, ] AT PRI 5 R R A Ak =
JHig Py i, AR R & i, 0 B W 22 5 1 ofll B
iz SR 06 PRG035 W) 22 SR, (HL 5 i 2 v
Je 0 25 5 B, DA SR AL AR A 5 33 52 e ) 5 4
T BB R B R S . S50 S — AN kg R B
BRI = L KRR b BRI T 45 i 46 K UG
R YIAT B S s, R R X R K A
V18 52 M B B S, ) A s P A s i A,
FLIR IR IR (N- 2 Tk K 4 A A R A% B g
B G R B I 28 5 VR i S S AR 4 5 i
IR 28R 7O P45 I 96 K BRI Rz J2 AR 4 ) 5%
i) 2 ZERINAE y-2 0L TR ARG , ik Le s ¢ 1A
EFflHE 2 AR 5 & HAETE S 22 5, 1n
KA REATT B 4 I R B — 2 B R
PEAG Y T A
5 itig

AT, AR 20T H T, H oG T 2 45 ol
PRI FEAR A A= P08 /N o F- AR P, s e 4 i
AL SRR SR s AR e T AR 2 i AR A,
AT F AR LR 1 D) RBAR S, 15 BT A 1 S A 1A
RS EA S T2, HE, RATAN AR
2R TSR R 25T, — W n] LA B 99 v 7F
(AR IR R W, R B AR B AR — D EIRAR T
fife, U A R R SRS L R ERF A A R

YEFRVAR B UESE , 42T RGEHIAE 7R BT R 22 R
PR PR EEE R I . BRI, AR A 2 H AR AN AT
BB A v PG 5 ) 3 0 A ] R A2 48 7 b S e
FHENRA R TR,

Bl X R4 2% TR AT SE, 45 Bl A2
FFFE R AR B R AR S0 820 e 7, (B AT
PRAUEACI 2 2= s 45 R 0 AT Sk M Bl R
FATHAE P 0 “ i m) . B, T
SRR A R AR RS T AR . 9 30 Metabo-
Analyst , MZmine , XCMS 2% 0] 4b ¥ GC/MS F1 LC/MS
B4, MestreNova , XwinNMR MesReC Z& 1] 4 # NMR
B . AEAFSE A I, BRIk S B AT LA T R Ak B
Bl (U HRRE M ARTT . Koh %67 JEF GC/MS
AR 2H 2% $7 R, 38 13 Calibration feature | Statistical
Compare ,MetAlign ,\MZmine iX JLFP 44 X B0 45 3647
THAL B, LU [V R A R WA A B, 45 2R A A
RV ER PR LR AN REIS B 100% , HAFAE 22 57, X 52
BRAEIAEAS B 4l Ak B T i) 78 1) OPLS-DA 458 71 1Y)
TIRE I A2 S o RIG, FESEBR AR, FRATT R
EH USR5 3 0 R0 A FRESCHR | O 78 A1 Ak B 7
fili b, SE DA AN ATE B, DAAR R A 20 2= s L5t
CIET$S

WA AT 274 Sy 22 G A ) 2 1) i S 2 T
3, FCAFE U M9 B S5 H AR A R T4
BT, QR0 B ShAYI AT SE B AR5 R B 58 4518 7850 7Y
FACB)NNRREABIETE b 5 H5 A 20 2 1) Hidle 5 Ho A
2 (N AL 2% R 2 e S 25 ) Z 42
BlEr 4, It S5 mRARCEIE S &, I R & T
ARV N I S G LE bR AR T & A R AR
U AR T HOR G SE . TR, FRATARLE , KR
AR S5 RFTA LS A, 5 RIS 16 R
WESE L BE 5 07 B A B R0, Bl R 1Y 525 A
B B R UM AL % D I RV 2455
HE ST BT 2 1 BUARAG I T BT B S8
5% LAk
[T Nicholson J K, Connelly J,Lindon J C,et al. Metabonomics:a platform

for studying drug toxicity and gene function[J]. Nature reviews Drug
discovery,2002,1(2) :153 - 161.

[2]Marchesi J R,Holmes E,Khan F,et al. Rapid and noninvasive meta-
bonomic characterization of inflammatory bowel disease[ J]. Journal of
proteome research,2007 ,6(2) :546 —551.

(3R I, RG24 AR 2 2 BOARAE BRI FE B3 v iy o
sl [J]. TP B2 ,2010,37(5) :836 - 838.

(4] R, T RTS8 R BRI AR TE i AR L= B 5 [T ]
TP BE LS A 254 ,2007 ,5(3) 1307 - 313.



- 476 - WORLD CHINESE MEDICINE ~ Apr. 2015, Vol. 10,No. 4

[5 18k, BRI BT IR K RIS PR AR 8k [T . o
I 2 72 5 1 PR AR 2%, 2008 ,22(3) 2221 - 6.

[ 6] dlvarez-Sanchez B, Priego-Capote F, Castro M. Metabolomics analysis
II. Preparation of biological samples prior to detection [ J ]. TrAC
Trends in Analytical Chemistry,2010,29(2) ;120 — 127.

[7]Schripsema J. Application of NMR in plant metabolomics ; techniques,
problems and prospects[ J]. Phytochemical Analysis,2010,21(1) :14
-21.

[8] Zhang A, Sun H, Wang P, et al. Modern analytical techniques in
metabolomics analysis[ J]. Analyst,2012,137(2) :293 -300.

[ 9] Griffiths L. Assay by nuclear magnetic resonance spectroscopy ; quanti-
fication limits[ J]. Analyst,1998,123(5) ;1061 - 1068.

(10T305% , JLR A, 270, 6. JE T AL AR H 3% 09 FLAR £ 4k R

SFLIRR P T B M B ] 3 R
% ,2014,35(8) :879 —883.

[11]Qiu Y,Su M, Liu Y,et al. Application of ethyl chloroformate derivat-
ization for gas chromatography - mass spectrometry based metabo-
nomic profiling[ J]. Analytica Chimica Acta,2007,583(2):277 —
283.

[12]Zeng M, Liang Y, Li H, et al. Plasma metabolic fingerprinting of
childhood obesity by GC/MS in conjunction with multivariate statisti-
cal analysis[ J]. Journal of pharmaceutical and biomedical analysis,
2010,52(2) :265 —-272.

[13]Wang G,Cai W,Shao X. A primary study on resolution of overlap-
ping GC-MS signal using mean-field approach independent compo-
nent analysis[ J ]. Chemometrics and intelligent laboratory systems,
2006,82(1) ;137 —144.

[ 14 ]Hantao L W, Aleme H G,Passador M M, et al. Determination of dis-
ease biomarkers in eucalyptus by comprehensive two-dimensional gas
chromatography and multivariate data analysis[ J]. Journal of Chro-
matography A,2013,1279:86 -91.

[15]Zhang Q, Wang G, Ma B, et al. Metabonomic profiling of diet-in-
duced hyperlipidaemia in a rat model[ J]. Biomarkers,2010,15(3) :
205 -216.

[16]Aggio R B,Mayor A,Reade S, et al. Identifying and quantifying me-
tabolites by scoring peaks of GC-MS data[ J]. BMC bioinformatics,
2014,15(1) :374.

[17]Gika H G, Theodoridis G A, Plumb R S, et al. Current practice of
liquid chromatography - mass spectrometry in metabolomics and
metabonomics[ J . Journal of pharmaceutical and biomedical analy-
sis,2014,87:12 - 25.

(18], 35, BB E , 4. LC-MS-MS WFt 48 1k 111387 I A R B
AR LT ] A ESEE T R 22k, 2014,20(21) 116 - 119.

[19]Kelly A D,Breitkopf S B, Yuan M, et al. Metabolomic profiling from

formalin-fixed, paraffin-embedded tumor tissue using targeted LC/

MS/MS: application in sarcoma [ J ]. PloS one, 2011, 6 (10):
€25357.

[20] Yuan M, Breitkopf S B, Yang X, et al. A positive/negative ion-switc-
hing, targeted mass spectrometry-based metabolomics platform for
bodily fluids, cells,and fresh and fixed tissue[ J ]. Nature protocols,
2012,7(5) :872 - 881.

[21 ] Gaikwad N W. Ultra performance liquid chromatography-tandem
mass spectrometry method for profiling of steroid metabolome in hu-
man tissue[ J]. Analytical chemistry,2013,85(10) :4951 -4960.

(22 ] sl , B Efk, THER. B2y R %077 MU 2% 2 B s Ak
M RIBACI AL [T 1. 7 P B 25 K %2440, 2014,31 (4)
541 -544.

[23]Yan G, Zhang A,Sun H, et al. Dissection of biological property of
Chinese acupuncture point zusanli based on long-term treatment via
modulating multiple metabolic pathways [ J]. Evidence-Based Com-
plementary and Alternative Medicine ,2013:429703.

[24]Zhang L, Wang Y, Xu Y, et al. Metabonomic Analysis Reveals Effi-
cient Ameliorating Effects of Acupoint Stimulations on the Meno-
pause-caused Alterations in Mammalian Metabolism [ J ]. Scientific
reports 2014 ,4.3641.

[25]Wu Q,Zhang Q,Sun B, et al. "H NMR-based metabonomic study on
the metabolic changes in the plasma of patients with functional dys-
pepsia and the effect of acupuncture[ J]. Journal of pharmaceutical
and biomedical analysis,2010,51(3) :698 —704.

[26]Qiao-Feng W, Ling-Ling G, Shu-Guang Y et al. A(1)H NMR-based
metabonomic study on the SAMP8 and SAMR1 mice and the effect of
electro-acupuncture[ J |. Experimental gerontology,2011,46 (10):
787 -793.

[27]Wen S L,Liu Y J,Yin H L,et al. Effect of acupuncture on rats with
acute gouty arthritis inflammation ; a metabonomic method for profiling
of both urine and plasma metabolic perturbation[ J]. The American
journal of Chinese medicine,2011,39(2) :287 —300.

(28 J#FH , A 3, AR RAT , 55 T — AR G BB B T i S0 5%
LA I 58 ORI B AR e [ 1] i P B 25 5 2%
,2014,34(10) ;1207 — 1211.

(291 215 R AR IR, A E G, % SE T HNMR R4 25 (1) B 91 28
R EoE[T]. B2 E EE24,2010,21(10) :2674 -2676.

[301RT5 R, BB, B4R, 5. B F' HNMR R 2 25 B AR DRI
Z G AR ARIT B S A R A R [ T]. st
PEZ R 2F24R ,2014,37(8) :572 - 576.

[31]Koh Y, Pasikanti K K, Yap C W, et al. Comparative evaluation of
software for retention time alignment of gas chromatography/time-of-
flight mass spectrometry-based metabonomic data [ J ]. Journal of
Chromatography A,2010,1217(52) :8308 -8316.

(2015 -03 —02 ¥cAs AR BHER)



