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Abstract

AIM: To observe the effect of acupuncture
at different acupoints on the RhoA/ROCK
signaling pathway in the gastric antrum of
diabetic gastroparesis (DGP) rats.

METHODS: Sixty SD rats were randomly
divided into a normal group, a model group,
a Zusanli + Zhongwan group, a Zusanli +
Neiguan, and a Zusanli + non-acupoint group,
with 12 rats in each group. DGP was indueced
by intraperitoneal injection of streptozotocin,
followed by feeding for 8 wk. After 4 wk of
treatment, the gastrointestinal transit rate was
measured with black ink. The expression of
RhoA protein and ROCK protein was detected
by immunohistochemistry and Western blot.

RESULTS: Compared with the normal
group, the model group showed a significant
reduction in gastrointestinal transit rate and
expression of RhoA, ROCK, MYPT1, and
p-MYPT1 in gastric antral smooth muscle
tissue and a significant increase in RhoA
expression (P < 0.01), suggesting that DGP
was successfully induced. Compared with the
model group, the gastrointestinal transit rate
and expression of RhoA, ROCK, MYPT1 and
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p-MYPT1 in gastric antrum tissue significantly
increased in the Zusanli + Zhongwan, Zusanli +
Neiguan and Zusanli + non-acupoint groups (P
< 0.05). RhoA, ROCK, MYPT1 and p-MYPT1
expression was significantly higher in the
Zusanli + Zhongwan group than in the Zusanli
+ Neiguan and Zusanli + non-acupoint
groups (P < 0.05). RhoA expression in gastric
antral smooth muscle tissue was significantly
higher in the Zusanli + Neiguan and Zusanli +
non-acupoint groups than in the Zusanli +
Zhongwan group (P < 0.05). The dietary intake
was significantly reduced in the Zusanli +
Zhongwan group compared with the model
group during the treatment period (P < 0.05).

CONCLUSION: Acupoint selection is an
important factor to influence the effect of acupoint
compatibility. Combination of local acupoints
is obviously superior to the compatibility of
distal acupoints and non-acupoint.

© The Author(s) 2016. Published by Baishideng
Publishing Group Inc. All rights reserved.
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BEY: id T B 2 A Z TR AR VA R [ 3F 4% ik
RIAT A YR 5T, VAKE fiJm B 42 Rk (diabetic
gastroparesis, DGP) XK R ALK &, AR
R ) 3580 ik R AT R 6 97 *FDGP X A RhoA/
ROCKAZ 5 # ik £ J, WitH L R 2 H
ey Jiy SR BEAB. R WY E %ol B A

ik %607 & SPFASDK R, i o A"g sk
1 wkig, MLy A= g sf B, AR,

R=ZB4+¥v iz, L2+ x4, 2=
F+ELAERYE, HFHI2R. TSR
HI2R 4, A48 R KR ERENRIER
TR RS A R RAER, SR A8 wk
B ZDGPRAAER, A4 nlE74 wk, T
13 wkRETHEFELL, REEHMLE. &
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JiWestern blotiil § 4 -7 MLZL £ Ras Fl
.4 A B 48 %, N A(Ras homolog gene family,
member A, RhoA). Rho% & #48% & Wy %4t
# B (Rho-associatedc, oiled-coil containing
protein kinase, ROCK). WU & %8R B ¥,
I #.4% 1 (myosin phosphatase target subunit 1,
MYPTI). p-MYPTI& G #)kik%; BA %L
FAR LA F R B PR IZLLZARhoAK &
PR E.

£R: SraxrmRaark, A me )ik
#E, FEFEMNMLRhoA. ROCK,

MYPTI. p-MYPTI1% & #) & ik &9 2 EAK
(P<0.01), B £-F & MMALERhoAKEA £
K I E(P<0.05). HAEEA A4, R =2+
MR, R=ZF+REM, R Z2+EZRER
a8y At A0 H PR ILALZARhoA

ROCK. MYPTI. p-MYPTI & @ # kit ¥
B 2.7t & (P<0.05), § £-FHEMALRhoA
T AR K 3 AR AR H AL #(P<0.05). 5
RZF+pizfart, R =2+ X, T =
PHIEZLERMAE ETFRIMALRhOA,

ROCK. MYPTI. p-MYPTI & & # kit ¥
BAR(P<0.05), B % -F 7 MLL2RhoA & &
1A %R 7 5 (P<0.05). a7 400, H5AER
ARk, = Z+PRRLA et iR T 0 B IEAK
(P<0.05).

Z5i8: 4t Al 4ki@ i EIARhoA/ROCKAZ 5 #9
Fok kAU B TR ILKSE, K EDGPH K
IE 5 3 BRIk R G T e i R BR AR R N 6 & &
A%, HAAR B3R B AR T B AR 35 R A
LR,
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0 515
B JRI7 B #2E(diabetic gastroparesis, DGP) T
19584 1 5c FHKassander$ H F+ 4 id Hofe IR, 72
BE PR B WA IR RAEZ —, MK 2 KM
MHERK . BEEAE . B RAE K 250
DGPIF T 2K fi e B 20K ) R BUN B 375K
TR LS A 77 9 51 RS IR 1 065 Bl a1 A HE S
IR, HIZ 4 N1k, DGPRIFHLEIA+ i
%, MRS B, MARAZ . &
kg B Wi S Cajalli) ot 40 B s 242 PA
Je ey | VBT BRI S R 3 A Ok, st A g
K IR ho A/ROCKASE = i B 15 1~ L
g6, FIE W Ve S e B 3 I
HE(F T, DGPRK B FE-FIFIAHLH
RhoAZKF Je t A ARIK B T 1, 345 1 UiE
FIROCKX LER H 2 BE 2 B (myosin light
chain phosphatase, MLCP)¥F 4 At 4011 4 FH Ut
55, FEDGPK B F-F1E UL ane J19R58,
LB HE S RS B 3 ) R

BF2R367 D GPEUAR B R Im AR ST 2%, A
X fg B2 BGE I PRRE IR, HLVR 9T )5 2 I8 1 b
TR RN, AR B/ FE 5 5256 tHAIF 52
BRI iz sh B R I OSUR R 1
{H Y FTEF RIG T DG P I LA 5 v F R 4
— FLEZ M S RPLRI I 72 R, FRAT &S
DGPHLAY, [ E LI, MEEA [ (3% ik
IR, VRIT AP BT 8022 e, R e 7 ol
XDGP AR H 52 F i IIRhoA/ROCKAH 53K ik
FRUR T AL, IE S R a7 AT AR Y
AN

1 #RIRT5A

1.1 ## SPFEAF 8 SDARO60H, fAH &
200-220 g, HHHFE 13K e 5ol SE IR A BR
AL, AFAES: SYXK2013(3)-0005. 4
IBEASCRSE I, (LB TE 5 N3k TR 3% T 11 R
B2 245 K S0 36 sh ) O SPFR SIS sh 4 b, 1l
FRIRE22 'C-25 C, {EE40%-60%, HIRT.
MM TR D wkE, SRABEHLER KR 7
EIXTRRAE ., BRI, &= HEehfed,. B =H+
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PR, &= B+IELIERA, A 12H. L)
T A 6 B D Ak R A 447 T AR
R ARTERLLNYATESFERZL) b f
T E . HEMRYVE B & (streptozotocin, STZ)(3EH
Sigma/s 7], #5015H 1492); TRIzoliXk 7 £ (3£
FElInvitrogen); MAFAX A MLFHIRAR(SE FH 54 A
Al G i@ 2, B R A& (D5 = e e TG B
%%F, 0.30 mmX25 mm); SPIRXA & (L5 42
SHEM AT, SP-9000); DAB S ik &L
R EMAEY AT, ZL1-9031); HiRho A—
HU(TAEMEEL & 1000, AbcamA F]). HIROCK
—HU(TAEMEETL £ 1000, SABA ). PilILERE
1 Tk R 6 T 7 52471 (my osin phosphatase
target subunit 1, MYPTD)—$Hu(L/EMREL :
1000, Cell Signaling Technology, Inc). PUik
RAp-MYPT1—HU(LAEMEEL © 1000, Cell
Signaling Technology, Inc); OLYMPUS H ))&
B IR R GE(H A%) 2.
1.2 7%
1.2.1 #AER R MHRAMH, & =8+
M., E=ZH+Rxd4. E=H+EL4Ed K
FRAEE12 h, KFSTZIHEN0.1 mmol/LITFHER-
FrE RN E MW (pH 4.2, 4 °C), ELH]H2%Hk
B, $%55 mmol/kg T/ FIEME N — IR M5,
72 hjg A EE AL BE, <16.7 mmol/L3& F LA
AE R 77 305 P 3 5 i A il AL I s s Pk
HRAH K B — MR A 25 25 10,1 mmol/LAT
BRR-Fr BRI, BT K R DA
Tkl B H EA10:00& B IE. 52513 wkill
T, 0 B8 L IMLBE <16.7 mmol/L 3 5 B Sz
DGPHERY i Shhr " M4 =16.7 mmol/L3&;
MERNR—BENGRERE. YWOKE. AR
ENRRAEER ST AXMBAGEEER, K
BB R N R S s A H 2
EER.
1.2.2 &48F30: AL E AL ARYE A 29
CEIREF R ) “BEr R B 7 U2 R
PN VLT KRR e A e 7 T8
F4k b, 2905 120 mm. 2= H: FERBEETTR
M, HEE /NN 25 mmid, Z24APN&—. N
e AR A, B R BEOCTT 413 mm 22 A R
Ber gk, ARG AE RS B, B S5 e
HEL AL

SN HRA . AR AT AR L,
%30 min, B H 1K, E84 wk. £ =B+
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M, R=FH+Ax4da. 2=B+IER A
K A BT, 85 H I T, %424 wk.
EF IR FE50.3-0.5 cm; SR LG &
£-30 min, £10 minfré—k, #HATIRE. &
e AT FANEYS T, PRAE MR 90.3-0.5
cm, HFN60-907K/min 7], HEAETEEE1E
FBI 2 35 5K FH 38 86 1) 0. B30 B PEAT &
SEORJE e, TEIRIT AN, YR A0 KR
VO fiz ] 5 T BRAR b, A R, AN A TR0
Ak A 2% G O R, IR 9T 3R] R BR DY JRE 9 AR IR
K B 1) R 48 BB I SR AE I L, DY fi Th R
1EH.

1.2.3 K R — A AR BAE D GBI R I G,
3 JE DL R Bk R AL, PR L A3 R ot A X 4 )
JE MUBEAEL; A IAAR 5T & 82K B 24 hikok
B2, REE, WEAREE. BeRol. 3
MRS BRE: R ET10:00 T RE K
BR300 g iEiakl, Uk H WA FTRR i & ED R R
TAPRLT &, 300 giik 25 78 4 TRk == B O R
KREE R RN E: 58 LR # kR
AL, P OB SR ot B R K 0 s i b A SR T
BN e A RIGRIT S, 25824 h, &
HRRIIZ O mL/100 gifk)i & & 7%
/K, 20 min/K & S MEE S T 0 RK
I, AbFEJE AT IFE I, PSR e i b &
WAl N R R E WA mE, BT L,
BN HR R E 2, & RIS B it
b, B iR briE i DL AT EA N
JaHERE 2 = /K HTR 2 W19 291 5 (cm)/
WA 1T FE 29 LA /N i A it B 25 (em) X 100%.
1.2.4 %0% 4828405 %M F Rho A% & &k Bl
KB EFEHAL ecmX 1 cmHPBSHYE. 40 g/L
ZRFPREE S, ERBK. G, P, &
s prls e, JEAE K M E
. i IIRho A—4i(1 © 50)J54 Cid#, RHE
TR G NN —4t, 37 CHFE30 min. Eik)5
DABZ f42-4 min, 75 K S 3%, W HUBLKIE B,
Fr, BB LS. M L sk R P B B £
R ECIURDIR 0 A FE M SOBE. B 58 T (400 X)
Bk Y) F BEHLEG A LS, FHOLYMPUSEE % |4
AT &R G T B AR iz V) 4R bR
FIK I IR FEAA.

1.2.5 Western blot#l £RhoA. ROCK.
MYPTI1. p-MYPTI1% & &iA: $2HE 7
WIHZAE A, RABCAILEEEHIKE, 80 pg
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/KB ATSDS-PAGEE IR HL vk 7> B MR A,
B J5 100 VIE R 8 1 RAMIR AT 4 R, =
BN S% R A A2 h, 2B APiRho A
—%i. PIROCK—Hi. IMYPTI—Hi. $i
p-MYPT1—%i4 CHFE LR, A Z$i, ECLL
SRCE RS, AT B EBUR A, KRk
TR, R Quantity One4.4.08 444347,
LARhoA. ROCK. MYPTI1#p-MYPTI (¥ K
t{f % 7~"RhoA. ROCK. MYPTI1Hlp-MYPTI
B AR IR,

Gt AR P LAMOE K HSPSS17.04t 1t
BAEHEAT G b, IEAS AT R i mean £
SDFIR. LA 2 1E A 5 25574, R H
LR B B TRMT Z AR LLER, FHLSDILE
17 % B LG AN 2 7 2255, Fl Tamhane 776
56 A AS 23 AT TOREFH A E (M)A D 437 % [R]
FE(QR)F RN, 4LIA] L FHARFIAL S, LAP<0.05
NERBHI R L.

2 R

2.1 REA—MHE oL SEEG AN, 25 F o0 R AR
FHORES ], HICA M, WEIER, RN R,
IR, FEAGEE, KAMETRRS L. 5
RH, R=H+Pd. 2=Hilked. 2
= AR IR R RAEIE RS d)fF L2 K.
2. ZIR, ERAHTHHEHISAE E
B R MR 28, IR EE 6 A A& IR B BB AL
TG, TEARTE &, RABMER SR, AR AER],
REERAZRE. JETIE DL 25 ARG . B
3. BR=EH+drd2 R, R=HE+A kg2
R R=R+HERHE B A,

22 BHHAESEMK RS EE SEALLE,
PR 21 f T I 1 22 (P<0.05); SR LA,
& = B e AR B BRI (P<0.05); HE =
B e, £ =B+l d. B =Bk
Z AR IR B 2(P<0.05) ().

23 B EFEANMDGPRRA R Mt 5
A B, AR KRR B e B
TIRAR(P<0.05), 4G KB — Fs Ol o3 Ut
B RE R ); = B e e = EA oG
H, E=H+IELdE A SHEAALEE B
e R W] 5 TH R (P<0.05), =48 W B %= 5
(E2).

2.4 SBEMBAFEENDGPR R E £-FF
ML Rho AR & k ik 525 (O R LU, B

3511

Wel % & 5

A ADGP X &,
AR F, B
TG E R,
o NORGECS: $7
R,& TR/
J7 & E S+, Rt
30 ik R 3 DGP
X R R E-FRM
RhoA/ROCK il #%-
P AR, A
IRk R MR B
1B 0 7 v B
FRAEH PR
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B 300 [
a
250 - |
200 - [ 2 ExtiEA

e
z

HH

100 H

50

AT IR

[ #

W &= +h

B E=H+E

B 2 =R

1 SATSTHIEISERBIRE TR, A: 67 AR SARRINE IR, B: SAREET IR & B2 (b
P<0.05 vs Z3F2H; P<0.05 vs FERIH; P<0.05 vs B = H -+,

80 r
70 H a
60
50
40 H
30 H
20 H
10 -
0

—

=

HoEE )

Nt AR

R KR E P UIRho AT R IA K EH
AR =1 (P<0.01); SR LhE, & = B+
et & =H+PH R KR EE P VIRhoA
EARIEKEEYEIEP<0.01); H5E=H+
e LA, 2 = AN R E = BHAES
ERA KB B ST RhoAE A RIEKE
g RIEY) EFHP<0.05). 52 =B+ k4t
B, = BEAAE A ULR R B ST IR hoA
HEHREKEET mBa, MAZELES
(P>0.05)(K3).

2.5 Western blot::#-MDGP X K, § £ -F iF WLE 2%
RhoA. ROCK. MYPT14e#p-MYPT1% & 69 485F
Fakgei 5 IR LR, B E 55
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(] ZExtiRA

[ Aty

W E=H+rh

B E=E+E

B 2= EERER

2 BRKEBISEREBIBHEHERIILLER. *P<0.05 vs 25 F2H; P<0.05 vs UL,

W HIRhoA. ROCK. MYPTIAIp-MYPTI1&
F I RIE B B RP<0.01); SRR, &
SH4Rd, R=EH+NKH, 2B
A7 B P IRhoA. ROCKAIp-MYPTI
1) E Rk E TR (P<0.05); 52 =B+
el b, = B el E = B+dEE
JE7H B S5 P lIRhoA. ROCK. MYPTIA
p-MYPT1H HFRIABFEAC, Hrh g =B+
A e = B+HRAMMYPTIE ARIELE
FE(P>0.05); 52 = H+Ny e g, 2 = B3k
£4F/XHRhoA. ROCKAMYPT1E H 4k
BYRKEP<0.05), L=BE+Hx4A5E=H+
LA RAKIp-MYPTI R A RILELZR
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() z=ExfiEsA

[ A

B & =B+
B 2=+

W 2= E e ER T

RhoAZEHIOD

B 3 RhoABRORIAESTRADPIEGALRLIER. A: 23R IRZH( X 400); B: B (x 400); C: B =H+rhfd
(X 400); D: E=H+HNFEAH (% 400); B: R =FH+IELIRH (X 400); F: BLHARUE BZHARhoAE [ TR P IR
"P<0.01 vs 22 FIRHIBZH; “P<0.01 vs AEZH; P<0.01 vs JE = H+rhifirsd.

(P>0.05)(Kl4).
3 1Mie

fi AR R T e BE R, TR ARk R
UUNRE GRS S AR (077 LY NS ER (= & M v 1
PIAS BL_E A PR 1R B0 i AT A, % 3% i
TP RIS A, DA B € IR T RUR, $2
o I T R0 — ROk AR SR e,
Jifi A 2880 M2 PR 52 i P 3R T B AR T v
FEAR RN RIBT B AR RL . IR 3R #l
AR LA Tr . Bl CBF 2 R 1E
WY Bl “CEAEETR, M=, (R SAIR
W) o CNBATE AU 5 TR
REAR I RBE A2, H B A T7 s #2 8 X
FEZ LK.

AR TR 73 N JRy B 7R I ik X AR
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PEREHRIY X 409, B AT _EREES, B K72k
DA JG 0 i 7 S 3k 7, W PR i o Oy e i i
I Rk, A A R ek /R = B, 45l
B LA R EL 7 (), Iz s B (N 9K, F T BA
FGHR HR BE 2K 2 bl e AR AR RO R, g%
AL IRITDGPYT 32 . #ok B WA
RILAN . g, 2= B0 2tk B &
156 AR I B R A R, w8 B B v 7
A T R AT S AT RIGTTDG PRI
PRICHR A IR, A8 P A2 48 e R 4 ik Oy 2 BE B
2T B G N B AR5 29.45%), 18 FH AT K %
R AL A BIR L =B, FlE. Nk 2=EN
HaZ 6%, BZ A K EEHTHRT
BT B IE R, SRSk O 2 = DGP
EHERERE B . OBL” . I
M7 C“RE7 L R SN, R AITE
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mzaMH
Mo B4R AT
b EE®%, 4
Rk R R W 8 35
BT, 406K
o) e R = D
IR A A B
J AR ) 69 iy R i
7R, K AR
R Y B 3 2 A
A, VAR BT
BAMR, G
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Bk R TR
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