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Investigation of Therapeutic Mechanism of Weiweifang on Experimental Gastric Ulcer in Rats Viewing
from Metabonomics PENG Shu-ling, LIU Xiao-wei, ZHANG Zhen-rui, et al School of Traditional Chinese Medicine,
Southern Medical University, Guangzhou (510515)

ABSTRACT Objective To investigate the therapeutic mechanism of Weiweifang (WWF, a Chinese herbal
preparation) on gastric ulcer in rats viewing from metabonomics. Methods Wistar rats were made to gastric
model by acetic acid cauterization and randomized into the model group, the spontaneously healing group and
the three WWF treatment groups, and a group of normal rats was set for control. Metabolic spectra of gastric mu-
cosa extraction of rats were acquired with gas chromatography-mass spectrometry ( GC-MS) technique. After
being pre-processing, data were subjected to partial least squares discriminant analysis ( PLS-DA) to discover
the biomarkers in rats of the normal group and the model group. The therapeutic effect of WWF on experimental
gastric ulcer was assessed by principal component analyses (PCA), and its action of mechanism was explained
viewing from the changes of biomarkers. Results Spectra of biomarkers, including organic acids, fatty acids, a-
mino acids, etc. in mode! rats were statistically different to those in normal rats, which demonstrated that the en-
ergy and substance metabolisms were disordered in rats with gastric ulcer. WWF could cure gastric uicer effec-
tively by way of regulating the metabolism of gastric mucosa. Cenclusion The therapeutic mechanism of WWF
on experimental gastric ulcer in rats is revealed integrally by metabonomics in this study, displaying prominently
the characteristics of Chinese medicine multiple targets comprehensive therapy.
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1 #Y %#BHF(WWHH=ZL. KX BE.H
NEAR FEHYIRAHE T ER P, U LAY
- EUBIREAE, FARE2 K, S BR KR
HHEE LS5 g/mL, BT 4 CHRERFEH,

2 RGNS ®WMRIE(ECF) BKZBE,
meoE EEH KRR (B A ) W BT
TRAA R KRR (AT R A B
FHBAR IR EEMER BHE SFER EL
B EREREX A A EARALEAR TR A
HP6890GC/5973MS S AR i - i % 5% FA 1L (GC/MS)
FEREE AR o

3 Yy SPF 4 Wistar BE¥E K 48 R, W T
TEMRENY LR+ O, K E 200 ~2205(SCXK &
2006-0015) ,

4 JiE

4.1 EHE RBERERS 1 ARG, B2 A 6
HoRA AUA ARANHS WWF B B KAEA
(H48 R). MEAKZTEFKR WUHKR WWF
HARAZMEHEXREBEHE, 5 R Okabe %"
Ml M, SEMARARAREK24 0 H
10% 7K £ SBE I R T 5 R % (3.5 mL/kg), b 3R &
B W& HFAFM, AMRTH—~1.5~2.0 cm 4
0, RERE HEAIKERER S o 1B %K
WETH R GRFFME ) min 5, A& 4K
AR, AN EE BIREAHE IS
B EE AR TERKE.

4.2 RESHARE AREH4 X, WWF &,
KA BRI R 1.5 g/mL 0. 75 g/mL 0. 375
g/mL M ERZ,10 mL/kg, R 1K, EZET K, HE
HERHHTERE 3 R, BRAS WWFATF
BRE 10 X, BI425 7 XGRS BUERE  IHKE
BT B R, UK PR K wh Uk TR R R 2 R
EHENERGHNEERAE KEBETKE AT
AR TYF §4 4 oo 8 BBt o7 4] L 52 MR 44 200 mg, - 80
CHREE, &l

4.3 HRBLE BREZFRETEHEIXS
FOMA 1 FERABKIKEEL KK, 5K BT K
BEELHL 10 000 /min B 10 min, R EHE B, SR
Qiu Y %™ [k , Xt b ¥ Wi # 4T ECF fif 4 AL AL BT
RAGER, FEKE, QT EHEKRRAB K, 2
PUFLEERE (0. 22 wm , RINFZ MM ) B BB E
SHREARS AR

4.4 GC-MS 7 #7&{4 i+ :DB-SMS EME
H (Agilent,30 m x0.25 mm,0. 25um) ; 3L R 10 1;
HER2 pL OB 260 C;EF AR BHE
B85 C,#4# 1 min, L 10 C/min F F 140 C, I
1 C/minF FE 155 C, L 5C/min F E 215 C, {F
1 min, Ll 5 C/min F Z 220 C;H LI 10 C/min # E
300 C 4#% 5 min; A HAEAS, W& | mL/min;
PR AR IR 280 C il Bl ik B
T0eV ; & F IR IR :230 °C; B :30 ~ 550 m/z,

4.5 BEE KN EH Agilent &3 T/EY
%t 5% A BE B GC-MS 53 7 3t [ b & #3614 i Tl
FUSATRUSY , U BRI 77 0 | 2% o 0 B A b, B st 3L A
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e REARNERE, FELLEERRTA
SIMCA-P +12. 0 ( % 8, Umetrics AB, Umea) i 17 {W &%
AR H N4 HT (PLS-DA) , FRFBIETEAHAS
BRI 2 S EYRICY ;17 EM 007 (PCA) B
4B 7 HMITVE 53 1 SPSS 13. 0 XA 4 X &
BENERHT  RRBBEELES,

4.6 RiftwEE EAITENS WILEY2TS. L
B NISTOS. L %4 J st AT AR Bt 0 % 52 , 45 & P 3 (he-
tp://www. hmdb. ca/) SCHER ¥ 07 H 2 B R B4R
Yy, 35 B JOH P o U AR 35 R A PO R PR A
BEGER, WY RGBSR R — PR

s R
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B % A TS, B LB B WWF ) 4
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HENTafd,

2 GC-MS BETHE(TIC) ZEHMWAH,XHE
ASHBATIC FETEXR, RUMAHRHEAH
WiLAE AR, ELAEHE, KEHEET 381K
BB =Y,

3 HKXMH % PLS-DA 4447, EH X M4l 5H
RMARB XA (E 1-A) ;R Y &EME(Varia-
ble Importance in the Projection, VIP) > 1 #) 17 # {{ i§
Yt MDA IE Y (B 1-B) , XY R R T MAR
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*1

VIP ff B0 E (min) R
1.355 5.98 BN
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1.334 29.97 BEEHR
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L1 P<o.01

H SRR, - ERALITER T L P<0.055T T,

PCA Sy B4 5 (1 2) W] 0L, B AR B a5 8
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HIRLE ERMAKTREAH(P<0.01), RIFEH
ML B BB OR, SRR IE B AL, R T2 M
HRMECREN, GRHG, SBAENRARS
TR BT SR R R R E . B
ELRFEAR(ZER ERNEAR BEAR FERS
BEM) KT BERT AP <0.01), RIERA
BRI R E R R, T HE PR S 5 7E B R
BORST HBEREES S = RBRIE ML N, A
B AR y-15 B 06 36 10 8 ) 5%, T B
BMAS BRI R, X8y H7EB5 % Rl R
PG B i B R A BEH KT B % TR (P <
0.01)"™ REf MER AEMIEHELE L
HR R, X R T e 2 B B A B B RE
WM. REMNRR (SRS AR RS e . 3 M AR . T AR S5 16 4
O ) T LS5 P R A A 0 B B A R 4, X e
FREER,BET B B% A RN E BBk R
BT L 141 i B i o 5 O 1 1 B A6 BT 485 53 40, G
BBy e R R R R B, BN E T 4 b ik o
BB A8 5 2L R0 A R 11 = O BT A 9 R -6/ DU R
KBRS MR

2 WWFM KRB BBHEITER  PCA S
GREMBEY, WWF SR X KR Z 8B 55
BABAEREITRCR (R 2) o ERIRIDHA T 1 EL
A, WWF AR ERMSER AR ERE
Gt (P>0.05) , fi @ AA 54 F & AKF(P<
0.01),3 % WWF il & 208 % 5§ 7 4 B 18 9 R 3R,
G RERE, BB S, XS
277 9 K B 7 NO K F1 NOS iEH M X, Y
=L HIE AL 1A %, RU1IATT B9 A4
AEMEDERTFRHBE. B4, WWF A 4
K EREMEEE EER A HAKE(P>0.05),
BNEESTERNBA(L <0.05), 48] WWF 4t
REMA B A E AR, THE WWF (ET =48R
TR, BT r HEEEMRNEERART P RKE
EHAREREREABE HBAENER
WE HATHAAR ERERN N, B R
WWF R RAFBAREHATRZBEELOYR
(REARASEMSHER) MR T BH KB #HR
B, Al fE 5 =b KB ag Y ke RE
BERACHA L, LS, WWF 4108 15 B K B £ A% K F
S5E¥MBARBRLERTEIT¥EL(P>0.05),H
BRANEETFM(P<0.01), X8 WWF & 558
FRFEE. BAUAARTAREHARG HO R
£ MEARNM THAFBEHNLTFRERS,

BHHTER THRSHIERNEIERTAE X, &
Z,WWF #3084 F g Bt 2 0 E M &R
RACH, N B REFBHIGTER L BR T RS
RAERR™ .
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