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Abstract: Objective: To research the effects of electropuncture of acupoints on the foot Yangming stomach meridian on
metabolic profiling of gastric mucosa in rats of gastric ulcer induced by stressusing the 'H nuclear magnetic resonance (‘H NMR).

Methods: Forty SD rats were randomly divided into the control group, the model group, the stomach meridian group and the
gallbladder meridian group. The rat model of gastric ulcer was induced by the restrained plus cold stress. The pathological changes
in the rat gastric mucosa tissue were observed by light microscope. The 'H NMR spectroscopy was determined with the 'H NMR
technique. And, meanwhile the differences in the metabolic profiling were identified with the pattern recognition method. Results:
Compared to normal group, the gastric mucosa damage and gastric mucosa metabolic profiling are obvious, the concentration of
acetic acid, choline, inositol phosphate, glutamic acid, glycine, ethanolamine, lysine, 3-hydroxy butyric acid, valine, isoleucine,
taurine, leucine and mannitol increase and the concentration of lactic acid, methionine and aspartic acid decrease in model
group rats (P<0.05). Compared to model group, the gastric mucosa damage have been recovered in stomach meridian group and

gallbladder meridian group, the metabolic profiling of gastric mocusa tissue in stomach meridian group are similar to the normal
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group. The concentration of methionine, aspartic acid increase and acetic acid, choline, inositol phosphate, glutamic acid, glycine,

lysine, lactic acid, leucine, isoleucine, taurine, and mannitol decrease in stomach meridan group (P<0.05). The concentration of

3-hydroxy butyric acid, methionine increase and choline, inositol phosphate, lactic acid, leucine, isoleucine, glutamic acid, ethanol

amine and mannitol decrease in gallbladder meridian group (P<0.05). Conclusion: The electropuncture of acupoints on the foot

Yangming stomach meridian could regulate the metabolic profiling of gastric mucosa, resulting in improving the gastric mucosa

repair of gastric ulcer rats.

Key words: Electropuncture; Acupoints on the foot Yangming stomach meridian; Gastric ulcer; Nulcear magnetic

resonance (NMR); Metabolome

Funding: National Natural Science Foundation of China (No.81473751, No.81260556), National Key Basic
Research Program of China (973 Program) (No.2015CB554502), Natural Science Foundation of Guangdong Province

(N0.2014A030313005), Technology Plan of Shenzhen City (No.JCYJ20160406140612883)

Bz IR WP, 1 Z IR AN SE R AT TE ik
W2 8 2200 B R A R G B R AR,
RERSILTT B A4 EGF RIS 5 ) FBE /R FEGE,
TGF- o, EGFRAE H BRI K T B RETL, e 258 15t
7Ly e

fUB AR R G E Y A B TS5 1%, 54T
FRXT BB RE A A5 2 S [R) T2 ™ AT
SRR IR EGE ("TH NMR) #F5% B B K RS B
A4, 540 B BRI 52 1 %s A
PRI, BT E HE B Bz B R A T HLE .

MRS TTE
L) W EPAETEWistar KB40, IR

(150+20) go WA TE TR2ZELE Sy rfucy, VFTIE
51 SCXK ([]) 2008-0001, TS5 Rid v M4 15 ,
FEl R 20-22°C, AHXHRE65%-70%, HSRIEH;E
W, FEE TR S s bt s A SR

2. BRI A SR E BRI R SR8 Nk
TR Btz K BB ART, PRIHR 2K U I S 2T
FEIMARZS, B B B SR BE RS L Bz L AL,
ZH 2R JHUAG D) B 285 158 L st i . & P s Iz v 9 4, D)
DA R 2 ] o B B AR A

3. S 40 AWistar K FRIFRBENLE 73
BRI 44, R0 OIEHF 4. BRI 1/
d, 30min/IR, #2L7d; QORI : & il B 5% KRR
R, B SE IR/, 30min/iR, ZEL:7d; QB S B
Til'E o7 K B, AR S, AT H SRR, 2=
BT, TR/, 30min/ik, ESETd; @IRZ4 . B HlE
P R BUBIRY, U e, AR A L FHBZ IR, 1
WA, 30min/IR, HELSETd,

4. WOk BUEBHBAZ | TR B
102 = BRI, 5 R [FACEY Be A
AP BRZE 7 L BB SRR ORI . /X gL
SR (SRR g

5. HEEE RH0.5T 30 S4B AT, LU

28 IO B 23 B R BROBUI 707, A2 = R
0.3cm, 22 TEAN0.2cm; FHEE 'R EH0.3cm, HH B
0.2cm, &LEHIG, 1EG6805-2 IR TAY AN Bt
e IEARAE AT 15 H A, SRR 2 = e
Bz IR, VRO BRI i 2, R B 0% (i
4Hz, HPE50Hz) , B LA AT IR B, FET A
[#]30min, 1Y/, 3£7d,

6. R8RS 5 i

6.1 KEEEIRALURE S AU RTTgs
WG WELANSE, BUE, e TAEGT, T H Sk
BB AL, Bllem x 0.5em A/ ML, 0.9% 5 1k
ENS T FEPR AT A 109% HI I [ 24-48h,
WA NS, BEEE S EEOK, —HOREM, DR R
Spm, HEQL (0, SCHEEEE A2 K BB Zh B2 4 U 2l
SEUE

6.2 KERE AL IR R
T IR = o3 PR FAERG B R, BV R 412120mg,
FEHE R A B Amm P 8RS 8, IMA 10w L
KGN, W EMASHE (2 000+10) Hz, 52
55 R B ik o e 5t B s 1] (2n7) 352 A360ms,
I ] (1) 2400 s B AR S SE BRI IE90°
JokpR B, S 00 VI BE 1 E T293K, SRAE128YK, 1 58
8kHz, {6 75 R 432k

7. 8RS DR E O A B R
MestReNovaf {4 X T A 15 KA 15 5 2o | LAl
FAOIAE IE, SR I EHE 73 B AR 3 AT RN — 4k R
RBEPRAEAL AL B . ORI 7387 SR R AR M B A
ARG TR 0T (PCA) 210 B AR R 5]
(532530 (PLS-DA) , it AR =R 3 o 44 7E
SIMCA-P#E 58 B

8. Giil=i ek RAISPSS 13.08 k74812
WEER, P BRI = s36m, AR Ty 2257 i
VERELSDYL, J5 2T I $E Dunnett T3 3L 415 2
AYHTR AL, DLP<0.05 K25 A Giit2 5 X,



rh A 2 2 ks (O [ 2 24 27 4R) 201 74F:3 H 55324555317 CJTCMP, March 2017, Vol. 32, No.3

+ 1035 -

R

1 RS RSB WIRL, B AR
FUE REIE  Re ah H e B T L, B 6, R
W, LS HE, HESIEE ST ; BN K R R 42 45
IR, BRI, A S 2 il e &,
R e RN, RN, RIS, W
s B2 KRB R bR SRZ AR IR A,
HIRCEEA A, AR A X R 57, MO R 5E
B, AU MERL Y B, R UL AR A AR K it IE
2 K B R0 B AR il A5, R DL A R Ak
i

- JiliEzsE ]
El  BHEEAL ML LR (HEx400)

2. KEBFRALURIIFC R E  BREd
Z1'H NMRAC IS B PLSDATS 43 & WL 112 . 42 KB
I U A A A X Gy, Ho R 2
SIEH 4K BB B U i 2 A A
AR = A AR, B RS BB S, K
TR L A AN e R T Y (e F2YE N
B SUR BT IEH 4, W2 20 K RS 26
[ U R i BT B A2

el - [] b n -0 -1 10 un

o
&

1]
RINOSI  RIV-066 Q0119 Elipee Hotelling T0.9) RIN49T  RIVSFT QI-05H  Ellpue Hotelng THOS)

.
- " E] ET) i) EL

LUl Il
RIXASH  RIV90 Q20240 ElipscHoteling TYOSS) RINAOTM RIVAOS Q051 Ellipe Hotelng T2035)

o
o
. b
+ .
2o -
-
d e

E2 BRI LU H NMRACIET BRI PLSDATS 43 &
TE: a. IPAREAS; b B SIER A o B S H 24, 4. 6
T SRHZ A, AIEH2; OFIRI; WS L C; RE A,
3. KEE#BEAS R s ERE  HEE
HZU'H NMRIESER TR, K3, 51EW 4,

BRI K S R e . WUBE . BRI . 75
AR W=, LBl R, 3- R TR, S
R, e @R PR . AR &R L LT
(P<0.05) , FLIR . P2 MR A K A& 2R 35 T B
(P<0.05) ; 5HIAIZ L, H 2l R UIE R
IR . RAZA ML FF (P<0.05), L. Al
Pt | BEIRANG , AR H AR, AR, Frodi.
AR FLIR , SRR H EEBEERIA TR (P<0.05) 5
N KRB R L3523 T R Fm = iR %
ik BT (P<0.05) ; UL . WL ARG . 75+ 2R . L%
M, SFoediR. FLIR . Se A MR A H B BER AT R
(P<0.05) .

[ Exa
7 YR
25 * B meu

g m =T

Intensity (a.u.)

7
&
W

& i T Wﬁ'
\E

g K &

I “ jo =

L3
3

I3 4 U IR 23— R I v 25 L R B Rk
e SIEHALILE, "P<0.05; SEIRIA S, “P<0.05,

Ttig

Btz — 2R ZRES 50 BN,
& — FRINMZE N A3 I A 5 [ B BE B s R 4V FH s
SRR R R B MA &5 2% . PR RIGYT H s H
YT AL R E RN AR T AT SR
FRIGIT B T8z 320, KA SRR
87.5%, AR /D, M MPELE, I HAEWRIT R &
PSRN o XUBAECIF 9T B, KRB 4T L)
AT 1 R A M 22 FhoRE OC AR5 B T A B R Tk K
-, MNITEE VAT B 7 B B I E ). B
SOV 5T S B SR ] T T Tz R R 2R R 3
TR BERIMICT, HG TR @ R T
AR ARG M A 1

RO Y S A T A AR o T AR
PRI TR M AT — T 2R R, R RGN
BB T T5, RBEPIRR AR SR %)
HURRIVERTEA Rk BRGNS, B
I g A HILAR 1) D R 3 oA A R I R
R, 2 A FH I S8 AR 1 R S AR A 2= i B R
HEMI G, RIGREBT LB, SR =5 R

L3513 ;

5
®
B B - B K
N & ®# % ik
s 1



+ 1036 -

rh A E 2 k(o [ B2 24 27 4R) 2017413 H 5532455531 CJITCMP, March 2017, Vol. 32, No.3

M R x5 1 4 W 6 R BT e T2 A QA
S, TR E A o J PR
FERIL, SEIC 70 R 359 KBRS AR A
WIS A —E MR SR B R, SRS R] i 7l
PRI RS

HE WSS B Bt A A, HUARRE . IR
PRI 2 KL R fit, B2
JEE MAEER D, BRI AR, —RIRIEHA 3K
L, BRI AUFLIR | SERBRKF B35 T, ik
TR IR AN AR R NE R BE R AR S
MR PR I, =R, BE= R =R X B
RRA B ORI VR, R SRR AR 2 B R 40 M
BB NRITRRANARARTR AR IR LI . TR
A A VA7 TR FIVIEL 55 T 56 o S 1 o 32 g SRS 5T
R L Wtz R U R HH L RE A0 L ik
RRACHE R S, 4 E J7ad i I8 1 HLAR 1R
P RRREA BORYT BB . AR R R B
FE RE MR REAT A it 1 RS K ML 2 A
PR R BORUREA QI A, AQI R AT LR AA
BN B AR RIOR R B BRI O i PR I S
Bl o AT e BB RS R B B B 412U
RS S IR R 22 I, AT H 2 Us RRE
A A S I G N T 2R i L e
R EE B LU e i BRI R R,
VAR AL 22 70T A R 1B B K RS B IR 0
B REBBYZ)E, BRIALPICIR. WU,
WM REA, 73 2R H &R, i, WaIR 354
TR, WA, e @ R IR Se & TR A H 52 1
Fi ETF, FURR B R AR TR & i PR,
T EBA B R MR D, RIS,
ToA M ; AT BBt KRB 20U, KRB
HIRAL TR, KA & LT R, AL
W, BRRRIEGN =R, HE R, BEAMR. e E& R,
BIR FLAR . o= IR AN T 8l & & I, ULDT et
B Un BRI RB S, —RMRIEHE TIE
s AT B K RIBZ UG, KRB RIRHEZ3-52
BT R, IR mR A& Lot WUEE | B e, 45
RBIR ., LWl St AR LR S AR H SRRy
ERTRE, SR BRI —E R, FU
PRI TEH o AR SORZE TR IR A 2707 ik
WLEE T HUET B 22700 H Bt B AR ) E 2L SU R

_R_

FREE, it — s T B B U A AL L
HIEIRLE N, IAEYIRGE AR RS TR R X T B 5t
AR ISR IN R

Z & X W

(1] BREE AR 5 S 2Ry P AR e Meta s A 15
A8 NI IEZ4R5.2011,19(22):2399-2404

(2] EHBUHRE AR AR R A AT A PN OO B it R
IMLVESOD K 15 S BE R 5 5200 (14 S 30 WF 2 51 R I R A%,
2012,28(5):53-55

[3] Z B Yang,] Yan.Effects of the serum derived from rats treated with
electroacupuncture at different meridian acupoints on EGFR signal
transduction pathway in gastric mucosal cells.World Journal of
Acupuncture and Moxibustion,2009,19(1):41-48

[4] W5 H 5 5K AE A 2P E P B2 AR R .
e E 274, 2013,28(3):588-590

[5] Megala J,Geetha A.Antiulcerogenic activity of hydroalcoholic fruit
extract of Pithecellobium dulce in different experimental ulcer
models in rats.] Ethnopharmacol,2012,142(2):415-421

[6] AR SErF A Al at P E h BE 24 A i, 2003

(71 BREEXL PGB 7 5 H LT YR YT B BT RO
PR PR LS A 24iE.2014,32(14):1524-1525

8] AP BACRHRIGITE . T AR 32 I RAF ST
S BE,2005,20(2):31-32

(91 XIS R, TROE A ARG ] R = BN I S bt
975 K B RANMAR OCEE 11 ST A /K T RS2 P R 2k,
2014,50(24):2129-2133

[10] BRI, A8 1 — T 8 LB A5 A9 Ty K BN e B i
FHI SRS A % 52,1997,17(10):608-610

[11] SR, BRI A ISR AR T BE 2 5 J PRI A R
HIRFFFE B AT I TP A R 2444 75,2011,26(5):993-998

[12] S35 A LB A A5 T HNMRAREHZE AR D
G RYT B YRS A AR M A S B R AL sTh EE 2R
2f24917,2014,37(8):572-576

(13] JA ¥, e 850, £ W 45 5 SETC Ok I i 19 959 A Bt
TR F R R I 52 M AR R 25 K227 4.,201.2,
28(4):752

[14] SRR Xber 5K B S, 55 AL =14/ BE 2R 4 1 4
RS 1 B YT L. Hh [ P BE 25 5 22,2010,
30(10):1073-1077

[15] 4B AN, 3845 Y 00 I, A5 208 AR 0] BBk B
BB DRy R T RS =0T e vh B2 22238, 2013,
28(3):807-810

(ki H: 20164F113H )



