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Abstract

AIM: To explore the effect of varied intensity
acupuncture on pain-ethology scoring and on
expression of n-methyl-d-aspartate receptor
(NMDA receptor) and substance P (SP) in spinal
dorsal horn quasi-pain in rats with pain induced
by gastric distension.

METHODS: Fifty healthy male Sprague Dawley
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rats were randomly assigned to blank, sham op-
eration, model, acupuncture of lighter stimulus
intensity at “Zusanli” point and acupuncture
of heavier stimulus intensity at “Zusanli” point
groups. Gastric distention model was estab-
lished by applying implanted aerostat in the gas-
tric and filling in gas to 40 mmHg. Acupuncture
of lighter and heavier stimulus intensity was
applied. Pain-ethology scoring was observed
and expression of NMDA receptor and SP was
detected using immunohistochemical method.

RESULTS: Compared with sham operation
group, pain-ethology scoring and expression of
NMDA receptor in spinal dorsal horn of model
group were increased significantly (both P <
0.01). After acupuncture, pain-ethology scoring
was decreased significantly (11.77 + 2.16 vs 22.83
+1.87,14.73 £ 2.19 vs 21.73 £ 2.30, both P < 0.01).
Compared with model group, expression of
NMDA receptor and SP in spinal dorsal horn of
the two acupuncture groups was decreased sig-
nificantly (140.60 + 21.30 vs 240.20 + 25.59, 63.60
+13.74 v5 108.67 £ 11.37; 63.60 + 13.74 vs 108.67 +
11.37, 82.67 +12.13 vs 108.67 £ 11.37, all P < 0.01),
and acupuncture of lighter stimulus intensity
group had more obvious effect.

CONCLUSION: Acupuncture at “Zusanli” could
relieve stress reaction induced by gastric disten-
sion and decrease pain-ethology scoring, which
is related to inhibited expression of pain correla-
tion information substances (NMDA and SP).

Key Words: Acupuncture; Stimulus; Gastric disten-
tion; Visceral pain; Pain-ethology scoring; Dorsal
root ganglion; Comu posterus medullae spinalis;
N-methyl-d-aspartate; Substance P
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WA -D- K AR BR(NMDA) S AR & A Pty i
(SP)&Zty#vA.

Fik: S0R KR T AMME S RS, 55
Ahwram., BFRM., BAM, 25k
Fo& F ik, KA B AN EFAAIEL
mmHg# &, B ¥ ik m AR, 225k fEF 0k
AR R Z 2 R Ak A&, ABRAT A FES
AREMREDRAIT A 5, A R AR T A
M HH T A PNMDA 24k £ ik FoSP4F.

2R 5/EFRaik, FykEEES, XA
PIRAT A F I A E A ANMDA %R
¥R B3 m(P<0.01); #. T FE4 R4k
PR EARE ¥R R KRR R, 54t
WA T REREENL(11.77£2.16% vs
22.83+1.87%, 14.73+2.19% vs 21.73£2.30
%, ¥P<0.01); AL BEAKNMDAR % 4k (140.60
+21.30 vs 240.20+25.59, 63.60+13.74 vs
108.67+11.37, 3P<0.01). SPFa I 2m o
(63.60+13.74 vs 108.67+11.37, 82.67+12.13
vs 108.67£11.37, ¥P<0.01), 5AEM 40 pb4z 2
FHEFTSEREL, B2FEukTEF
S 21(P<0.01).

Zit: RRRMREARRAZZE, BRET R
IR SR K R B, AR R AL S )
KR A IR AR £ 1E S AINMDA £ AR %
& FoSPHYEL.

XA 24 WE; BYEK KR, RT hEIT
4 BRMET, AHEEA; N-FE-D-RAER;
PHI R

=i, 222, T, MY, B SHAORERENEY
KRBAREEEANMDAZANIPYIREEIN. BFRENHE
KZYE 2009; 17(13): 1339-1345
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B Riad T oms O JLT4EI D) S, B EF ke
o rARE AL AR R g, AR TR B E R
2% BRI ARERAE I SR K /27 2%, W fapiax
S F R, R I T 0 A A
TS REG RAIFIT & 10 S8, AN GE 2 ¥ fE DA
WEICUE I T8 R5 25l B o 2 AT
VEF, % E BB A G 1 A, B LT Be L
i, HMIERI IR ACPREAT TR &t
AT 2R B A A 2 B W) 2 WA &L %
P AR 1 2 A FH 5 5 i LI A N 2 A

S0 A 28 356 ST i an T AR FRIBLAI R 12 AN
) = T 5 S0 A T 80 A AT 22 2 ATk
B Y R AI K RAE RN %R, W ZE A
[F) R PR LI AT b 27, TR TS AN
-D R 4% R (N-methyl-D-aspartate, NMDA )3z {4
Fik. PYIJii(Substance P, SP)255 & 14810 3%
Wiy, RSB TR % 7R P AR 2 1 8k 5 e LR
e N AH SC R 83 AT G, JFaE— b LR
AN [F) ) 385 5 R 3 P AR AN R R A AE 2 S, A EE
SR e 28RV TR] 9K R PRI SR 4 S
oAk, o ERIA TT T R I R R B B TR
%

1 #RRT3E

1.1 A A2 RESD & KIS0, ik, ki
270-310 g, Hi&3-4 mo, F1iliFg o e 24 k2 Se
SR, SABCH B A ZUE R
Rabbit anti-Substanceif 7. Rabbit anti-NMDAR-
2B, DABW A 5 o s LA AR Y H R
R F) 2B 7=, sk DR HLCMI1850, FE[E 3 -1),
LEICA DM LB2#XU H W5 (4 [ LEICA 2 #)),
Motic BS %t il £ 15 7 4t (37 v St SV AR A A 7)),
MIASEE 24 U T R AL TS R K 25).
1.2 77

1.2.1 4 50 LK RGE L H541: AT A
H, BT ARARINTEMEAME §75K), CHY
TREZ, DE Y IR b R TR, ER Y
TRAE R FE AL, R0

1.2.2 #4%: S Rouzade et al FlTraub et al™ 4}k
W5, RATZEEr12 h, B oK. Beas [ ks
Y16, &AL UL R IR IVENTE. RG%
LSRR, UREER, 4500100 g/LAEZBE10
mL oK B E KIS, ) H s R, 53 da
TIARE A 3N AZEEYOKE T LI, T
FARJE3 11 AT HY5K, Sockei & KR
MRV HE S A =0 5 H ik SRR 50
mL I 24 AHIE, 45740 mmHg (1 mmHg =
0.133 kPa) s 3 [P AH P B 477K (7805 min, [A14K
10 min, 28 HEAT, 15 miny 156, JL3%), 1 KR
7 BRI R BT B AT A 24 VP
1.2.3 A 58 A AR BT HH 20 4 [ vy 4 o s 2 B
RN CRE0E R 2% TR RN R /U s
PV AN IR g U = 7 XA )6 =
B ARG R AN, HEE /KR 295 mmik.
1.2.4 4175 % LABEHI1S mm. 285 2% £ H]

www.wjgnet.com



T, & SN ORERENSY KRBARBSHEEBNMDAZATIPYIEBVFI0 1341
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Y- BAT R R

paxi:) HRLERT RIMEE  SRIBIGEE
2% 6.00+1.70 523+162 0.70+0.57
BFALE 667+1.74 5.43+1.31 1.23+1.07
fEHRYE 22.37£2.07° 20.43+2.09° 1.93+1.15

BRFAA 22.83+1.87° 11.77 £2.16°™ 11.07 + 3.04™"
SFEA 21.73+2.30™ 14.73+2.19°"  7.00+1.12°

°P<0.01 vs Z=E4H; P<0.01 vs BFAL; P<0.01 vs EEIE;
"P<0.01 vs BIFHELA; 'P<0.01 vs BEERIAIG.

ANTU7-9 mm, B30 min, HAMEEE3IR, FEIR
FFEE3 min. BEREFRITIR, ESEHIT d. =5
FARA, PR EN60IR, ok /180, =5t
EFVER AR B 21 120-1500K, 855 #1360
FE. SRR B N4, O I A FE T
I 52 A (R R 2 20T 5 T F A ) M D AR
Jei FERER AT R A

1.2.5 3 B R4 AZEK12 h, BRasAad
AN IR LR BAT F AN, K553 RC.
D. EAEAT B sk m, [ pTA A AT S0
17 R%V 0 $4RD. BT IR TR FAA
SR T R, A H LR, 67 d, JoAh gl A
R RS, 2511HC. D E4LH k4T
ke R, TR A 5 2P AT B AT b 24 VAT,
PES> S BIVRE BT AR BRIV VA BOORA 900
IR,

1.2.6 MAERFGAF: (DRIFAT W 0P5: %4050 5T
FENAHE3 11 SR E TR AT b 08
gy, B K BUSRHE AHIEREN, C. Dy E4UTH Y
TRATAHNB IR (A BAIAKE), &L AT
AT, BRI FE 10 minMEAT 2S5 min. ¥4
FrifEZ IR Al-Chaer et a/™f) EL AW RIES> FITH
PRSI0 45 B e, 6 H I AT A A e LR B 1
AN 5 H0-350 a5 AT IR 5 B ik
(AR S /N LA [ B, A 2 4 10,
TREAEW, = 2, IBUIEW, = 3, SHW,; = 5.
AT VRS R B RAT 5K 5 PEAR (3 ME, £
Gy = REVE X W HASITTE 2 X W+ 51
PE X W, Q)FHETT fAISPFINMDAR2-B: #uji
HALSABCIEARIL B HETT ASPHINMDAR2-BFH
PR . FHPB S —Hi/EBI X . NMDAR-
2B 52 BH P S 5 oA A 4 A S A L B
T UREIR, S PRH M 4H A 4 i A v A 48 i o 5
A0 A A% AR S (LA BURIR. R FIMIASEE 2%
BG5BT R G AL LR R 2), a8 10X

www.wjgnet.com

pax:| NMDAR2-B SP

Z2Eh 53.07 + 16.87 19.57 +5.22
BFARLE  71.33+12.83 30.93+6.80
il 2] 240.20 + 25.59™ 108.67 + 11.37*
BRFHRE 140.60 +21.30°" 63.60 + 13.74%"
BFRE  179.563+21.79™ 82.67 £12.13"

°P<0.01 vsZEI4H; °P<0.01 vs BBFARA; 'P<0.01 vs ERIA;
"P<0.01 vs BFAA.

4015, BRI BN B3N REF, TH AR UK
BUAFRE TS A0 1 ISP NMDAR-2B 2441 B £ 411
o 0 B (BH 1 4 B/ 48 T 3 TR EC TS84

Bt AL PrA Hdli i ASPSS15.0 for
WindowsZ KA AT Ab #E, Pimean® SDHEAT
Giil ik, & ABIEHAT ESTERR, 75 IES
oA, AN H ST E ERE, SR B AT, A
R WK AT O T B BRI AT S RS R
AR, FTa B, KSR =T 25>
FT(One-way ANOVA), 77 Z55# FILSDFISNK
¥, 75 25553 H Tamhane's T28{Dunnett's T375;
AFFEIER AT, K 2 A BALREA LA BR
FH 5 (K Independent Samples).

2 #ER

2.1 RE E4FREBEST BT RKZIIREATA
Fia-e%a (DEHRET, 52 A4, RFEAR
HRUIRAT B 22 VP 5y To M AR, 22 R G B 3
BN (P>0.05); HIRFARAE, BiRdl. & fl
RIRAT R 2E VP B, ZRA AT B
PEE X (P<0.01); Q) MG, & EFEANR
17 0 2 VP 0 WY B A, S5 T AT L e 2
FMERE X (P<0.01); A5 Z= (0 S A Wi
A B MR L (P<0.01); HE T4 8017 A
VP R, WA SEFEALEN
A B2 PR L(P<0.01, #1).

2.2 RE ZATAT R BR EAT B FIR AR R R
# ANMDAR2-BA=SP&Z #%wa H Y k&l
WG, BFEARA A2, ZRTEEE
B X (P>0.05), B, BRTFEA ., ETFIEAR
BFARAEHET i WNMDAR2-BFISPRH P4
Ji B AT 3 T R (P<0.01)( 2 B0 A £E A B 15
T ZRIL)E), #2895k A flsoT LAt
EATBETS A ANMDAR2-BHISPRI L4 i %, 5

K5 ARk
A N - IS
WAy i RA
5 H, WS- &
Me(5-HT). 4%
B (BK) ik # pk
(NK). PR (SP)
FaN-F K-DX %
A B (NMDA), i&
QIEEEELAR
#8 % Ak (CGRP).

A RkIrFE, hE
EOR O . A
ey YA B G
E-IBF. A
B B, NMDA %
AP T (SP) 2
i R L
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WA # B 5

AR T 24
R R ) i858 B 2t
B ¥ iRER KR
BRAT A 5, AR
¥ ANMDA % &
kik. PHMIRSES
F0 T, R
AT R 4 fE W R
RAT LY h it
R ANl % b
HF AV A
%, A4 RET R
I e IR Fe 22 36 BF

i

48
A
ok

R J N,
Y

',‘lf' &l T
(B N
ROLEE % T R

SR M

1 BEREBFEARNMDA-2BPEIERIA( x 400). A: 28 A4 B: BRI ALE; C: AL D: 4 T4 B: B TR4L

IR LA, B Tk4]. ETR4INMDAR2-B
FISPRH 20 B W] &b T B(P<0.01), (HAT3 T
AR5 (P<0.01), BLIHEHIRE 4 FRACHRETS £
NMDAR2-BFIPY) ST P21k, Wyt il 28 2 [ AH
bb, ST [ I0 BE A B N AS [R], TFdl
FEARNMD ASZ AR FIS PRH 1 48 i 50k v i 1 2 F
EA(P<0.01, %2, KE1-2).

3 i

WS (visceral pain)se IR F AR by 35 i FREIR,
I N R BT, S T 5 RS A
JIEE B T2 T SR B 28 KR 52 B R SRR . L
JFEK S 0 KR, b A b T DR ) YA
IRREAG P UL AR S AR 7 ) A e S i HEBR
1175 RS (1 P2 SR . P U R P o 18, LA
SENL, PEA BN, 1E 3 A 2 R,
IR JUL P 2H 2 o 8 A, e 2 1 SR DA el A
I A0 Ay i A e O,

AR TR B, R I IR
WIGRUAT RAFIRTTER. 220 R er alf1304)
AT RGN, Tk P ISR AR 2R K Bl R 4 ]
S (abdominal withdrawal reflex, AWR)P¥-4) LA
K EULH (rectus abdominis electromyogram,
EM G)TEA [ 3805 Gk~ 1) S i v, i AT
Ji AWRHFIEMGZK-F-H @ FAM. 5 ke f AT SR
FH T T7 V2508 10 2 R G A DR BT 08 1k oA i
BOHAT YT O 5, AR IR R4 1 B 220 0 2
i SN AR S B R PRAT b 2 VP 4 S A A S
HRFRE ™1 R TSI AR L s, BT A R R I
KB 9k vl EUTH e AT A 20 0. B
P AN [ T2 TR ) i BRI S 5K 0 K B
IRAT N 2E VR4

W BRI S 5 AN )
fENM R A 2 M, ws-Rr6n
Wi (5-hydroxytryptamine, 5-HT). ZZ40Jik
(bradykinin, BK). ¥4 /Jk(neurokinin, NK). SP
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P AE & (visceral

T ) \ Y I
UL YR Y
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e
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2 BEKEETESAESPPAMERIA(x 400). A: 254 B: BRFAL; C: A D: iR B HFEAL

HINMDA, & FL45 B4 2 1 K AH O JiR (cal citonin
gene-related peptide, CGRP). A KA. 1M
WHEMRE . gl s LR A #-1pEE fE
FFHETT B, NMDASZARNIS P AT I 4.
NMDAZ A& — PR 145 5 1 B s R 2 AR,
ZH5ENMARE . K] Bk, 2 3]0z e
FIREA 5 I S A B H . Ma et al'
WFAHERNR2BHE [ 5 26 th S R #4215 (dorsal
root ganglion, DRG)M £ JCE K, 7341 1153
PEWI DAL N T Y rboik s, BIEHETS /A 1 215
fil i 5. DRGAHNEZE JCA A R SR AR 5L A0 JE 58
AR H RS RN, T2 AR RE T A
TRIZ AR TR, T TR 2236 JoT (U 48 2 R

KA. SPFICGRPE), Wod A #i TS M =
P S A2 A e, AR P B, Petralia
et al"RILKFDRGHZ LA NRI ML, T
Liu er a3t —LWFFCRI, 70%IDRG AKX 5
ARWHPNRUMA PRI KL TTHER, A
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ST IINMD ASZ AR & 524k, W%
TR RAT IR AN Z 38 TR R, 169 315
B R i B AR Ma er al'
FERIL, TO%HICET4EFI A SLF i A N KW ik
NR2B, &5l B INMD ASZ 7 LINR2B %Y
oA, PHEMINR2BAE A i /K P9 A Bk i
] RS ) AR ). NR2BZECN S A5 B A%
ot R T B v SRR S A, HLAE R I
P R o R A R R L T B S 3 R A 4
ZRNR2BJE — AN (B VAT #0 S Y, sohin
SERFFC AT, SPIR S R I T o R iz (1) 2 B,
FLAE A BT AR B d = TR, O — P st o
o300, AR R T AR . MR A SP
& B 50 0 DA NANE LT YRR K36 R,
A JE 1 i 26 v S P A2 B Hh T AR AT 221 4l A A,
IR 5 A T ARAR N LT 436302 217 115 1 1
S5 T ORIEE TUJZROARY, T Eh 1R T AT 2F 4 i ke
JIKISP AT 8 2 5 %6 A5 1 2 EAT PR, T

pain): & K _E#
Eim eI AR, R
AR RE RS
F, T RREHTE
B 35 B M RE JE
4 = LAY 2 KA
Z B 5% AUHUAK

(=27
FE e R, ssh
AL 5T ) By 3 o i
TR, PR
U E BB
N i e S
i 5] AL 4 SR B

it
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ABRR L 52,
SBRTE, kT
15, EARR) G A
) 89 B A —
ERE A R

T 0 K B2 UZ B o 28 v BE % 43 96 KBS P,
4 52 305 F RO, whahn] B i s
WG FE S T Yt AT, SP—HZ HIlt
g P A% k.
BT R, BRI AT 5] AR 3 )
SRR, T W5 er al i FLAT A 2457 9 K B
BN 2 = BL7, FEAN FRIBE0E T LR A &
fiiHE K (enkephalin, ENK)##£: 70, {2 BFENK IR
JB, A ChFISPIRRE, DRI 7 A B 4 F
Xiao et alfF 50 I HLEF BE W 2 48 M LB E 25
J R R A, 7R N B M (chronic
visceral hypersensitivity, CVH)X i &5 M P [
TS-HTRH S, BRI A ATTA h FUER AT e @ it 4
JE) 5 -3 0 b R 34k A7 T 0% AAR i i 1 BRI 38 5 |
(¥4 i Dhfie 3 ELEY. A7 (02 5 0 9 R DAL o 2
= HLHE IR U P R K AR RE S 0 A A
(DCN)FIAE & P I 15 T 00 1 00 i £ 4k R 1k i
(glial fibrillary acidic protein, GFAP)[#) % 3% FH P
FIE, AT A BRI AT BLE I 42 D CNARIICR
K% Bk TG #2215 iz 2 A% (1 D e, AL TE R
ST RG34 P U (5
ARSI AR I Bk R K RUE R
FNMD AR-2BBH 4 40 R B0 B T R 41 5 3%
Ths, HEEEIRIENMDAR-2BZ: 5 45 3 1 il ik
FE36 A —5". 40 mmHg B ¥ k& — 15 5 vl
W, AT H AR P, DRGANZ T AR SR AY
B IR A, LA TS AR
JETH X GERAY, BT RS &R K
K2R SPHICGRPE), Wik i1y fre ik
15 TR A TG, AR IR P ). XL
NMDAR-2B L F A KM, PRk B 7 5k 2 K B
BHETS /1 -FNMDAR-2BBH P 41 i 270 2 T .
B RS [R) TR Y RE A B YOk
KENMDAR-2BBH 40 a4, (A4 REFEAR £
BT ARYLAKE-(P<0.01), $E7EE R 805 55 53 BRAR
B4 5K A 07 R K NMD AR-2B B P48
Tt v AR FLN A B AR A A7 5 704 i
5 A IIHINMD AR-2BIA, 0545 55 1 ) 3 e
DRGHIZE T I AN A GERAY ) 5 1 iR S A% i,
NI A AEERE R B 7 9k P29 P o 1A .
ARSI TR IS Bk IR RS, BT
RU 52 A Z AT MSPRIB LA, 257
TR X P>0.05), A4, HFiLA, EF
DA BT AR AUA G i N TS A0 SPRHPE4H
B A 35 T (P<0.01), 321 B KAl
P LA S e A ISP . 40 mmHgH ™

ik 5 1 (4 55 M el 3l mT eh S R e W A S
PR T YEAL A, RN T ARG VRS A ISP
PR TCA R, AR RIS H IR R AT 2R 48 ok
JBCRISP N (1) AT £F 4 TR IS SP 524, Rtk
A5 oK R RS A RE T A ISP T
R, BT, EFVAASPRH A
JLE ] T B (P<0.01), 5 B AT AT LA 9
kIR R S B T M N SPE R TEE . L
T RT B A S 5K 47 R B 1
7 AR i) 5 P 3, TR R Y v A P OB i
BURPIR, ANMIBEICEBET A ISP &, K
JRAVEF. AR BRAR R T RGP, Ui
BE M) AR B TS AU SPA i, IX 5 UL R IA 1
EF IR AE A SE ) &

B2 RS IR g S T R K
PEIR R B = L7, S REBRAR 9k 2 KR
PIRAT AR FHET /i NMDAR-2BHISP
RH 1k 0 b 00 10 o, 0 1 G AT A 2% N R
TR AR AR S BT, R BB AE . AR
MU AT B8 553 42— HL 7R RIAH G, Kb I R R
TP = o R S R AT R 1 R A
F. SEB MR ARIEDY, 2 = LA AR A
SVRH S E TR ES, B B
T RS P 7k RS T AR 8 T TR ) K
A5 DN e A R = B Y s sl
ThRE, 90475 25 1 R 7 A, T A R £
ST B CRIRE T, 980D T 40 IR In) R A
T8, A B O PR BRI, TR
Ik e K U 1 .

ARHIF I 2 IR Tl AN [i) 5 J52 o 38 T2 o
EEINCIS 2T NS Wil WA A% N [ I 2 A )
JWAT N 2R . A HEE /i TNMDAR-2BFIPY)
S RE P 0 M 8 v T — 2 S, R
i S AR T R TRk, LU T R
ARSI v R B T R R B (R R 4 B 601K,
FREEA 1800, AEBTAR (&R 2%) P, ko
JE 512 2y v A5 g BE L (R B 4 8160901k, 4
HARE90-180)%), Z5JTBE et al R o8 1)
TR R v AR G 1 8 5 I A, R v E
S T A Rt D 1 BT R M AR A4 ) RE T A
F. A0 by s i B o) It DA B L 41
TS B 5K A R b s 8 Aol K R A )
KA RO, S T kA R
AU S8, fiE T L A ) S P AR R AH DG AE B
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