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Abstract

AIM: To observe the influence of electric
acupuncture (EA) on central and peripheral
calcitoningene-related peptide (CGRP) and
receptor activity modifying protein 1 (RAMP1)
expression in functional dyspepsia (FD) rats with
liver stagnation and spleen deficiency.

METHODS: Forty-eight rats were randomly
divided into three groups (n = 16 each): a blank
group, a model group, and an EA group. Except
for the blank group, the other two groups
underwent modeling by tail clamp stimulation
(14 d, 2 times/d), giving an irregular diet (fasting
every other day, with free access to water), and
gavage of ice physiological saline (-7 ‘C 0.9%
NaCl injection 2 mL, 2 times/d). As FD was
successfully induced, EA treatment started (4
wk, once a day). After 28 d, the rats were killed
to take tissue samples. The rates of gastric
emptying and small intestinal transit were
determined; the expression levels of CGRP
and its receptor RAMP1 in the hypothalamus,
stomach, and intestine were measured by
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Western blot.

RESULTS: Compared with the blank group,
gastric emptying rate significantly increased
(P < 0.001), small intestinal transit rate
significantly decreased (P < 0.001), the levels of
CGRP and RAMP1 expression in the stomach
and intestine significantly increased (P < 0.05),
and their expression levels in the hypothalamus
significantly increased (P < 0.01) in the model
group. Compared with the model group, gastric
emptying rate significantly decreased (P <
0.001), small intestinal transit rate significantly
increased (P < 0.01), and the expression levels of
both central and peripheral CGRP and RAMP1
significantly decreased (P < 0.05) in the EA

group.

CONCLUSION: EA treatment can significantly
decrease peripheral CGRP and its receptor
RAMP1 expression, thereby promoting
gastrointestinal motility and reducing the
sensitivity of the gastrointestinal tract. Similarly,
EA has a significant effect on the expression of
CGRP and its receptor in the central nervous
system, indicating that EA regulates the brain
gut peptide through the brain-gut axis and
thereby regulates gastrointestinal activity.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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BRY: LA AT AF 2 AR I AL R B (functional
dyspepsia, FD)AFARBY REAE A X R, P AR Z SR
B sk #: 45 % 2K B 48 X Ik (calcitonin gene-
related peptide, CGRP)Z A48 5 2 k-2 1R 7
PAE-4H % & it 1(receptor activity modifying
protein 1, RAMP1)#) %5 7).

Fik: 48 ASDR R MAS A E G4, A
AAed AT, ARLR16 R, B AL, R4
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#48 K R R 3R KGR R sE (14 d, 2:8/d)+
AL AR AR (E S B 22, SRORIEF )k A
12 & K# F *E(-7°C 0.9%NaCliz4+%2 mL,
2k/A)0 % B & TR R E R
AT A G IT, W67 BE IR 428 d, 15R/24 h. &7
4RGSR AR R AT B 422, 3
BAt, M F NIRE FER IR E, fIR
PP 4%t 3 (Western blot) %7 M| & &40 F f x|
% . % CGRP. RAMP14%.

R Frgafak, BAAKXKKETA
REGEWRHAZ, DI EREBIK
(P<0.001), AR R F £, ZHHCGRP
EHAZHRRAMPI XX 4 2 &
(P<0.05), BEAR 2B K A F £ mCGRPAH %
HRRAMP1#) £ A 429 27 &(P<0.01); 5
BAAAIL, WA WK G F B F AL
(P<0.001), et £ 80 25 5(P<0.01),
WAL K R P AR S S 89 CGRP A 4k
RAMPI#9 4 R EHIK, B\ AR EHRE
F(P<0.05).

G WAL B E AR SN A R Sk
RAMPI1 8 7K P, M ik 3] AR B 7 18 64 450 R%
PR . BIAE, 3T AR 69 CGRP A H 24K 69
FOER A RF R E, o wA A -
B T B Rk 69 ek, B B Bideh iE
Fy, I 7T AR A8 IT FD & - dh Huh) .
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BANARE. EHALR T RS EAREK
(calcitonin gene-related peptide) & 2 %4k % 4k
EEAEAR 8 i1 (receptor activity modifying
protein 1)& ik 69%wh, VAU # w4104 97 T Ak bk
TH AT B (functional dyspepsia)#d#2 2 3f 45 & ¥
AR 09 R AL
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BIPUE IR, S AR R R %
1£10%-30%. FDAEIR S R MRFA, ™50 &
BRI U, T HE S A RIR . R
A Skd . Sk BESEHARThRE AR, H 2
AR RS, S RON™ E faE N iR
B H W . H ATANF D — F A= 4 - 00 B -
FhaR IR, I PRFN R AL 424 0 AR TR A
WHEPIN AR ZMEEE R R ILEEH 4R,
0 B R 25 B WA S xof 9 R e kT B EE 1
PEFM,

AR BN A AT B e .
Ao JEWE S R MR EEJEmE. 1 JE A R
FREEZAUE. JRALLE E, TS0 R i, DA
JEHB A HFEESRRE . B RS . Bk
R B RIE A HREEARHL. FDRE R
PRI S5 B, K7 E 0, meh 2 =5
e KM FDEA B ERITEH. #Hh
B XTFDYRTT AR SML PR B4 R b
JTFDIR A3 B F R 2R, B4
UF 2GR 2 8 ot ASURAER F I PR H )
HLEHSTV, AR DFAR B RS IR K BROA 52 100 R,
LS HLER T F D IS LR A2 A K B oA A2 A1 J
B Wi P4 2 B2 KIAH G ik (calcitonin gene-
related peptide, CGRP) Sz HAH B 52 4452 A4 i M
&4 B A i 1 (receptor activity modifying protein
1, RAMP )52, 81 FLEH VG 7 FD ) fisi- i
Bl

1 MRRTSE

1.1 ## RHSPFY R MERE - Sprague-
Dawley K fi48 R (i 8200 g+20 g), Hibldk
B R TR SR B S L R B (Bh
A HAE S 42000600005079)5h M2 7 T-SPF
NP, FFRIERE20 'C-25 C, BE50%-70%.
&M MEMEFED wkG FFUREEE. Mouse Anti-B-
actin Monoclonal Antibody(Jd H RKiEE=#i A
AJ#KM9001); Rabbit Anti-CRCP Monoclonal
antibody(8 Hepitomics/A F#6785-1); Rabbit
Anti-RAMP1 Polyclonal antibody(JlJ 5 18 B
ARAFH#BS-1567R); i i B 8 (W L ifg [
Z5#10002618); TR I e . FH TR Il 1t e
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Tris-Base. T "It MMRRMASDS. H &R
Glycines N,N,N',N'-PYH 2, —fZTEMED.
2K H L TR SR (PM S F) (314 H AmrescoA );
PageRuler prestained protein ladder(J H Thermo
AT#26616); W ERLK(E HKodak A A
#6610190); it A5 @5k (- FIRE); Bradford® H
WP 52 R (W H 2 = Ko, Cat. No:
P0006); 4 A% 2 1 5 40 f 2% 2 A b 323X 77
AW HZE R R H, Cat. No: P0028 P0033);
—H P EBRBOWE E = K+, Cat. No:
P0025)%%. HAE132525 mm(1~}) A113 mm(0.5
S TE R B R A (IR M BT A H IR A A,
HANS-200A 5 3 /A 28 i) B AN (P L 5% R
IR A R AR, HIKHEIEDY Y-6CHH
PEAEHIS —ACER ), BRI (AL N —
Catalog #DYZC-24DN); # BN 1(AL /S —
Catalog #DYZC-40D); PVDFEiMillipore(CAT.
NO.IPVH00010); J€4%(Whatman, 3MM CHR);
H R B B A S B M B A% 8 IR 1 [ A H
I 2 BU10 g¥R FILAF4E a0, ¥ 1250 mL
AR, 2 BIINL6 glhks, 8 g, 8 gkl
2 g TR AR, BiHEY ), FLf 8300 mLZI300 g
(10 SR e [ A AR . BB 4 H i) 46 T T 0K
Fave sk, RS HERT2 KU JE R E 2 =R

12 Fik

1.2.1 ¥ o m A A 48 K RBENL D N3
A, B 2 {4 (Blank). R4 (Model). HLEF
“H (electro acupuncture, EA). =5 204k, HoAth
240 35 R BB 1K e R ) i (14 d, 200d)+ R
MR BRI G s H AR, OKIE &) +ik A
H R KHE B 5 (-7 'C 0.9%NaCliES 2 mL, 2
WA 2 2T Tk s A, F 4 1R 28 KR,
FA A 4 B e KRR Bz o 1/3 48, DAAS W I
N EECAnAG IR Bz, T FH 0.5 % AR VK 23 32 4%
AL AR B Gy), A F R, ik F A O R
1T, DB A58 KR, Hl30 min/ik, [HIREA
ADFa b R, 20K/, ESERE 14 d; &R
HEEfr, WHS TR E L7200 g9, 1K
1B BAFICT -7 CUKFE10.9%NaCIVE S,
PR BREE B & B2 mLuES, 20u0d, 29T
09:00F115:00. 18 AR R DR 5 2 K bR B R AL
R P REREEEFERAD . R R
55 FLHEELZRABEN, 154 th T 6 1) 5 i8I0 i i
MGG TEE,

1.2.2 w4+ 77 IR RN JE PR 5 41K BB &,
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TEZHMER, A
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R AFEA KRR
H 3 % (motilin,
MTL)#= § ik %
(gastrin, Gas)&%
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5 ik (vasoactive
intestinal peptide,
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x® 1 SEBSAKRBENNHIEHRNLR (7 = 6,

mean = SD, %)

pax:l BRKSBR INBHERER

IERAE 29.95+1.570 62.23+1.336
] 47.50 + 1.464° 49.01 +1.768"
BBt 32.65+1.158" 56.41 + 1.489°

°P<0.01 vs IFE4H; %P<0.01 vs 1EHIA.

F2RIFURHATIRYY, EEAIT28 d. HEHRIT
PR RARKRAE BT AR SHRE -,
BUREH “fa =57 (aheRT T 7 HFE kA
5 mmib). KM (JEREEHEL. 28F A
VTR Ab) e e A2 F325 15125 mm)ZE 44T ]
KA “f5 =5 7X670.3-0.55F; 325
0.5~ (13 mm)ZZ IR R XU “ oK oKX
£20.1-0.2~F, HETRHE B4 N YR, %5
IRIGITAX, KB, #1%2 Hz/100 Hz, 3%
1 mA, 30 min/iX, £24 hiGy7 1k,

1.2.3 Bt (1) B AU 69728 dfs, 2%
TS K24 h, R AR H R JE5EK2 hiE &
KRR I%2 mL/100 g4h T8 FREARMIEE, 30
min/i F10%7K & & 84(0.35 mL/100 g) k5
] 52 K BRIV i, R I R, 4590 B BT IR,
I AT e R &, REIE KRS
B, EEEANEYERT, MEERE. 5
U SEER 3 AT VRATE T [R]INE RE EHE  i,
W J5 UK AR B 37K e 14, BYECS i &
THAES. —IHE THEATREGAF, HE
F--80 CUKFE R AR, (2) N MR B - KRR T
LG, BREFIE AL, BRI, KB )
KI5 BT FOK AT B0, B R i
A 1.5 mLK B (1) B0 R, iU ARG A R,
-80 CUKFHTRAF 4% .

1.2.4 el (D)—MfEo: 5 H IR KR
PIRE MRS . B FRAE. WEIE. N
WA R B IRER B AE. HaB el
KR4 BN, IC R RREHRE R, X
KE. RS, (2) 8 HEE M/ g
REIE: DLE AR B R RN E N E
TR, AL ST E I E A N E W
R R, SR A RS A B HEZ. MRl
FIE MK (L) P ) 5 2 00 2 [ A48 A
IR B (L2), MR (%) = L2/L1X100%,
e G R A NG HERE 2, (3) RNk
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(Western blot)7% Ml 'ECGRP. RAMPI1E [
IR BRI BIELZ)50 meZH 4, I T mL
SR AR, 213 E B A S 0 B e Ik
UFEmAR, INNT mLEER ARBOR, 213505
i@ & L3 W, Bradford 25 A B 5 157 &
e B R A0MA% R B S 40 ik B R
RAEHRIE A, H10%-12%SDS-PAGE/)>
HEAR, BN kEE A FFEE30 pg. SDS-
PAGE LUK 58 B S5 BEAT # JEE: F PAGE®ERR H
(AR 7 L B SRR AT 4 I b, g oe bR
J&, W HLFE TR T 5% PR AR 4% (P B SEL i)
HH, 37 C 1 h. PBSTEPE3 K. HR S50 75 2
AT 5 A3 I Wb — AR R IR B (5
0.5%]BE 5 WKy P B SFRAR), /N INFEFE b
AP mLAAER FTRRIKPEE hsid C
TR, B AR BTG o R i e f. 7%
ZP, AT E T INAEAE, FAEIN2-3 mL
PBST, FREIRVEHFEES-10 min, #, RE
AU B BRI SRR E 2 R 1 R SR, W TE
BEESAR L, RS, R, BRI A B
P26 LLQuantity One 4.62 5t 6 %5 & 4y
BTERAEEAT 40 #T, WL BB % ¥ (integrated
optical density, IOD)Z%51H.

et 24038 S HISPSS16.04 1 A AT
it 44T, FedE Dimean+ SDFER. B SLHHTIE
B EFURL. 2 BIRHRRR T E
WrEAT 2L IR LU BT, S5 BERER AR R 56,
P<0.05HZERA G E XL

2 #R

2.1 BB K R — R SYLEH DL ARSI HT %
KRR HOR A BIF. EYOKEIER . 3)
TEEE. B HEERM O, WHEE
ffam 5 BRI FEAE HF#d v s 4K
RATSHER. BB, KETOKELWAD . H
B g BRANSEECGELICOERE . AT 2R
FERayR . W gnny ., KERIHEAR R, 428
AV T i FLET ZH K BRUORS RZS S5 i B B U A,
MEYOKEM L., KEEHRITEL. TR
Bl HRERhG. XERT

2.2 BAKRBHE. DI F eyl
R RAUA L, 5 IEH K RAR g, BRI K
BRI P ke B R ) S o, /Nt R ) R
f(P<0.01); SR, HANEIT 4 KR
1 8 P95k B2 6 W S BRI, /N a0k 26 J 1 1y
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A IEHH A B
CGRP

RAMP1

B-actin

B20y B RAMP1

EERapicl

IERA

2

B 1 FDRTARIRRE BUK R =4A B2 CORPRIRAMPIRIZRIX.
A: 3HKELEZECGRP, RAMP1E [ Western blotheill; B:
AREIZHRER B 2 CGRPAIR AMP1E [/ Western blotke 2
B BT, 'P<0.05 vs IEHH; P<0.05 vs HUZH. FD: I
AEHEIHICARR ; CGRP: BEF5ZFREIL; RAMP1: 2K
TSR L

(P<0.01), IXHE7R T HEREDS B35 2 it B
37, BEAG B 8 B

23 B KR E £CGRP. RAMPL ALK
B WELATR: 52 A4, B4 KRB
$ECGRP. RAMPI1KIE KB & T+ 51 (P<0.05),
Ui EHIE AR S %2 K 32 CGRP. RAMPI
RIEKETE; SEHAML, meEITAHE
FCGRP. RAMPI1EIEIK B 2 FEAIK(P<0.05),
ULEAZ BEHRTT J5, RefE BRI DA A 5 2K
B B FEMCGRP. RAMPIEIEKT, MM AR
B i U, DUAFATT B 1.

2.4 &K R ZEMCGRP. RAMP1& A K1t
B WE2ATR: 52 AL, B AR R
J/ICGRP. RAMP1RIA /KB B F+ 51 (P<0.05),
VLR IE AR S %2 KR S CGRP. RAMPI
RIEKPTHE; SHERAML, BeETHS
JWCGRP. RAMP1Fik /KB 5l B {IK(P<0.05),
ULHA S BEHRTT J5, Ref% BE(RFD AR A 2 5K
M fICGRP. RAMPI1KIA/K .

2.5 2 KA TF E£CGRP. RAMPI & A K
Frbg WMEBHTR: 527 AHMLE, BEAHK
N ERCGRP. RAMPI1E A /K- & T+
H(P<0.01), WG 5 & 41K BN i o
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A IEHH A B
CGRP

RAMP1

B-actin

B20r B CGRP

B

T2 CERA L

2 FDRTHEBIZE BUAFR AT ACGRPRIRAMPIEIRIK.
A: 3HKFZHCGRP, RAMP1E [ Western blothdill; B:
REIHRERZIHCGRP . RAMP1 F{Western blotka %
REEDHT. P<0.05 vs IEFH; P<0.05 vs FIUH. FD: I
AEMEIHICARR ; CGRP: BEF5ZFL AL, RAMPT: <2k
TR L

CGRP. RAMPIRIEK VT, SHEA LA
tt, HATHEIT AL N ECGRP. RAMP1ZKIA/K
F B B BRI (P<0.05), UiBH& HEEIT G, BE
% [ AICF DJH-AB LR 2 K BT e ixi I-ICGR P
RAMP1RIAIKF.

3 e

FDZ& B A B W%z Ji G 5 R W A 2
JERE S HREKME. B EER AW
PRI FLRIRALA B A AN A, KRR
o Rt s B i sh i fEeG . BHFSER
I - 7 iy 5 i o O P 0 A O v AR A
B R A W DB R R At e AR R
Qoo AL REMOO BN R AL 5. K
. B EETREZHRRA L. EFE
K, T - b 2% i 7 k-5 F D R 52 A

B Bk 51 1) 15 fig d 2h 70 AERRE 5, 2 R
FD R AR (1 8 5 B AR BRI, 52 AH G
B ZR AL 51 R IR i g R KT 7 R F D) B 22
WA Z—.

CGRPEJ 2 734 T XM A1 Ji #2222 458
rpLefik, FohRe S 2 Rk, QA &7 oK e A

3437

miZAEs

A S
T B 1 % 69 ALk
BER, 4R T
Jii- B b 7 53 0 PR
IR R, — 7 E AL
% Bt — W B A
R B R R e &
FIH; B —F
AL 3 4t & 64 ls
RABRBE %
FIAR I, ) B L
A G0 A R
HAe BT A,
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A IEEH BRA EEA

CGRP

RAMP1

B-actin

BO0.5r

IERH BEHE

REIZH

3 FDRTHERIRE B4R N ANCGRP, RAMPIBYR
IR, A: 3 KR FERNCGRP, RAMP1E F Western blot
Sl B: ANEHKRER R EIKNCGRP, RAMP1E [ Western
bloth MEE ST BT, 'P<0.01 vs IEH4H; P<0.05 vs ki
HZH. FD: DhREHIEIE AR, COGRP: [ RILNFEIEIL;
RAMP1: ZREHIEIHE AL

W2 Co LA AR FH 0] o 5 P e L4 e 4 B
T, 5T HEAEL RS ThRE. DUCHT
FIGW A2 FHKIE 2 7 I CGRPIIBE Y 2 5
TN IR AR A, I S R — B
& T REME B i e R A I 32 B 2 — 1T
CGRPIE AW 1 5 WL 1) 70 Wh G0 & b5
M IS JREE B migsh. | 50E
SR bt B H R KRS B R
7R B MiE Yy Re. CGRPAEYIRUN 1)K
FEFFAREE 5 2RI 456, DI 2 4F
PERT e 5 RS EAS 58 SE S B EA K.
H TR ICGRPRZAR A HH3ANH 5 il 5 4Y
FAZARFEZ AR (calcitonin receptor-like receptor,
CRLR). RAMPIHISZ AL 53 8 H Fi(receptor
component protein, RCP). H:HHRAMP1 5 ML
TEYEM IR %2 (vasoactive intestinal peptide
receptor 1, VPACI1). FERIRE BRIb BT
BESZ AR FOR 55 i 25 1 (parathyroid hormone 1,
PTHI1). HAR5% % 2:2(parathyroid hormone 2,
P TH2) 0 e 0% 28 52 it — & B AH AR
FHUSIL g 2k MFD R B 2L CGRPIY
WRE, RINCGRPIKFE & T F X A, 7R
XA Re S B ALk oA %, RCGRPA]

3438

82 S FD I B AE B A2 Y

H TG AR X FDIR YT, EZR AL B 3
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