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[Abstract] Objective: To explore the intervention mechanism of Xiangsha Liujunzi Tang in rats with
functional dyspepsia (FD) based on the Ras homolog gene family member A (RhoA )/Rho-associated coiled-coil
containing protein kinase 2 (ROCK?2)/Myosin phosphatase target Subunit 1 (MYPT1) pathway. Method: Sixty
male SD suckling rats in SPF grades were randomly divided into blank group (n=10) and model group (n=50).
The comprehensive modeling method (gavage administration of iodoacetamide+exhaustion of swimming+
disturbance of hunger and satiety) was used to replicate the rat model of FD. After successful replication of the
model, the rats in the model group were randomly divided into model group, mosapride group, and high,
middle, and low-dose Xiangsha Liujunzi Tang groups, with 10 rats in each group. Rats in the blank group and
model group were given 10 mL kg'+d" normal saline, those in the mosapride group were given 1.35 mg-kg'-d"
mosapride, and those in the high, middle, and low-dose Xiangsha Liujunzi Tang groups were given 12, 6, and
3 g-kg'-d' Xiangsha Liujunzi Tang, respectively. The intervention lasted 14 days. The general living conditions
of rats were observed before and after modeling and administration, and the 3-hour food intake and body mass of
rats were measured. After intervention, the intestinal propulsion rate of rats was measured, and the pathological
changes in the gastric tissue were observed by hematoxylin-eosin (HE) staining. The content of choline acetyl
transferase (ChAT) and vasoactive intestinal peptide (VIP) in the medulla oblongata and gastric tissue
homogenate was determined by enzyme-linked immunosorbent assay (ELISA) , the distribution of adenosine
triphosphate (ATP) enzyme in gastric antrum smooth muscle was observed by frozen section staining, and the
protein expression levels of RhoA, ROCK2, and phosphorylated-myosin phosphatase target subunit 1 (p-
MYPT1) in the gastric tissue were detected by Western blot. Result; Compared with the blank group, the
model group had withered hair, lazy movement, slow action, poor general living condition, lower 3-hour food
intake, body mass, and lower intestinal propulsion rate (P<0.05), whereas no obvious abnormality in gastric
histopathology. In the model group, the content of ChAT in the medulla oblongata and gastric tissue decreased,
the content of VIP in gastric tissue increased, the distribution of ATP enzyme in gastric antrum smooth muscle
decreased significantly, and the protein expression levels of RhoA, ROCK2, and p-MYPT1 in the gastric tissue
decreased significantly (P<0.05). As compared with the model group, the general living condition of rats in each
intervention group was significantly improved, and the 3-hour food intake, body mass, and intestinal propulsion
rate were significantly increased (P<0.05). There was no significant difference in gastric pathology in the
intervention groups. The content of ChAT in the medulla oblongata and gastric tissue increased significantly, the
content of VIP in the gastric tissue decreased, the distribution of ATP enzyme in gastric antrum smooth muscle
increased significantly, and the protein expression levels of RhoA, ROCK2, and p-MYPT]1 in the gastric tissue
increased significantly (P<0.05). The intervention effect of Xiangsha Liujunzi Tang group on the above indexes
was dose-dependent. Conclusion: Xiangsha Liujunzi Tang can effectively improve the general living condition
and gastric motility of rats with FD, and its specific mechanism may be related to the activation of the RhoA/
ROCK2/MYPTI1 pathway in the gastric tissue to regulate smooth muscle relaxation and contraction and promote
gastric motility.

[Keywords] Xiangsha Liujunzi Tang; spleen and stomach deficiency type; Ras homolog gene family
member A (RhoA) ; Rho associated coiled-coil containing protein kinase 2 (ROCK2) ; phosphorylated-myosin
phosphatase target subunit 1 (p-MYPT1) ; functional dyspepsia
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PR IR A o5, AT A T B K T
6, H 2 Al B8 25 < B ABR K A B2 T 24, 0 0
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BRI PR, OF 45 6 A0 OGO T A ) 2 BORIR T R
W AH F 73 E 4419 RhoA/ROCK2/MYPT1 55
T [ K AH S 22 38 BT Y 52 e, LAY SR B i R i
FHAR HERE 2= 445
1 ##
1.1 ¥ SPFZZ R 15 H M F 5 (220~250) g,
TR BE 2 R B2 g o 24t S i B i 5 A%
iE %% % No.62001000000614; 3 ¥ & #% iE 5 SCXK
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615B025) ; i 45 R 5L Vb b F1| 43 B v (LT 3 54 245 )Ml
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2.7 ELISA Kl K 5 H 41 40 Fl4E 6 4 21 p ChAT .
VIP & i 43 B HCE UM AERE 41 2150 3K 0.1 g, Jn
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2.8 UKVRD) G ek I 45 41K B 20 24U ATP fiff
T BUBEEH S AT KR V) A, A pH 10.4 1
pH 9.4 /I3 75 W 43 ) BEA T 7 5 o FH CaCL, RIS R
WWR Y, B R KE Y BEEE 1% B 1L 8% 7% W
(B BLBC ) ¥R Y, A R KR Uk 5 (5 FH A6 3 ik, —
A R S B A BB B A L R F Image J K
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2.9 25 S E B3 v (Western blot) i K BB 4H
41 rf RhoA \ROCK2,p-MYPTI % 1 A KF B
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Image J A A 53 B &4 .

210 itk SR SPSS 24.0 G it H i G it
A3 AT, S T A5 KO LA s R, & 20 8] LA R T B
2 5 22 0 1, O 25 5% 0 R B/ W 3 M 22 ik
(LSD)#i 5 , J 25 /A 55 i & 1] Tamhane's T2 ¥ 15 45
Ph P<0.05 41 1H 26 5 BA Gt 2 X

3 #7

3.1 X FD KB —MAEAREMNZm  IEFH 4 KR
TRZORAS R AP, & SRR e IR a3 KRS
5IEH A B ARV R R A AR 22, F B e
A PR BT RN 22, B R AL B 3 L 1T Bl 22
R SRR AL, & A AR RUAE RS AR
e, FEUARNBE T TR RMOCR, L
Phml i

32 X FDRBRMAKGEMZN 5IE% 4, #H
20 KRR o it B B R AR (P<<0.05) 5 SR T AT Lh AL,
2o 25 20 R BRUR T ek A S ) R A o, 98 R
FI AR (P<0.05), W 1.

R1 BHAREFHMNFDARGREMZM (3+5,1=10)
Table 1 Effect of Xiangsha Liujunzi Tang on body weight of FD

rats (x£s,n=10)

2151 Fl /g kg KRR /g
IEH A 390.50+34.30
AR 2 305.20+33.10"
ERURYIE 1.35x10° 344.30+34.10”
FEWASH T Vbl 12 352.40+33.40”
TN T ) ik 6 338.30+34.84%
TR H F AR 3 326.10+33.70

TF 5 0F % 41 BV P<0.05; S BT 4T L 4 P<0.05 (£ 2-3% 6
fii))

33 XFDRM3 hFH#HEERENEN 5iEF4H
P, A7 2 K R 3 h P Bt W] R IR (P<
0.05), SHEIRIA L4, % A R B3 h Pk it
A9 R T) R EE 8, AR A ) R AR M (P<0.05) .
W2,

34 X FDRBRBGMEHEMNEW SIEFALE,
TR 2 A B 1 1 SR B B IR (P<0.05) 5 5 B 4
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®2 BUHAEFHNFDARIhFHHABHHM (rxs,n=10)
Table 2 Effect of Xiangsha Liujunzi Tang on 3-hour average food
intake of FD rats (x+s5,n=10)

215 Fl /g kg 3hFEH /e
IEHH 14.51£1.36
FERI 2 10.31+1.37"
LAY | 1.35x107 13.25+1.37%
TS H i R 4 12 13.77+1.55%
TN H T h R 4 6 12.99+1.34%
TN T AR 2H 3 11.22+1.73

P38, 45 4 24 20 K BRI 4 1 SR X AN R R B T, T
T A R B R R ME (P<0.05) ., WE 3K,

RIBWHABTHXNFD XRFEHZNHIM (F+s5,n=10)
Table 3  Effect of Xiangsha Liujunzi Tang on intestinal

propulsion rate of FD rats (x+s,n=10)

4151 /g kg KA /%
12 86.66=12.26
R4 35.38+11.53"
LY F 2 1.35x107 64.07+14.80>
TN F 1 A 4l 12 75.09+10.10>
FWSH T b Al 6 60.29+13.26>
TP NH T T AL i 4 3 45.64+10.98

3.5 XTFD KM EALURHIE SN ERN 441 KR
T 4 L AL O, L )2 HE 2 B B A 25 4 PR A b e
JZ A UL B S g W A0 IR B IR BB 45 4 KRR 4L
W TCH 2. WIE 2,

3.6 X FD K BRUAE 5 A1 F 1 LZH 2L Hh ChAT  VIP
TR 5 IE R A R BUR 2K RUE A
S WLAL 21 ChAT & &2 B S BRAIG , 15 7 i L4l 2
i VIP & B H S (P<0.05) ; SR AL, % 44
2 4 90 i A1 71 LA 21 b ChAT & B AN [R) 72 B2 T
1, O WL S VIP & A [ R B AT, b

WA ER A B AT C. 2V R 4L D. F WA F T = A
G E B ONHE F PR AL FE R ST AR 5 4 (8 2-
& 4[]

EB1 FWHAEBEFZENFDKRBHEHEENZMI (cm)
Fig. 1
rate of FD rats (cm)

Effect of Xiangsha Liujunzi Tang on intestinal propulsion

E F
B2 FWHAEFHNFDAREALFERSHFM (HE, x200)
Fig. 2 Effect of Xiangsha Liujunzi Tang on gastric

histomorphology of FD rats (HE, x200)

B ANE FImEH &4 &% 5 (P<0.05) .
L34,

x4 BUOAEFHFNFDXBREHEMS LBIAL R ChAT . VIP EEHZM (x+5,n=6)

Table 4 Effect of Xiangsha Liujunzi Tang on contents of ChAT and VIP in medulla oblongata and gastric smooth muscle tissue of FD rats

(x£s,n=6)
ChAT/pmol-L" VIP/ng-L"
21 51 il /g ke
S i " HE B H
E#A 275.36+58.84 243.61£45.77 214.05+55.32 111.41£39.70
A2 73.42+22.61" 98.11+45.22" 246.71+85.77 285. 34+43.28"
SLYb 2 1.35x107 170.86+49.91% 171.96+24.46> 193.22+36.09 208.41+35.56%
TR AT F e 4l 12 243.39+49.53% 197.09+43.71% 201.47+57.91 176.40+47.99>
FEWAEFH P EA 6 163.36+45.55% 165.57+35.64% 240.64+35.93 204.51+36.50”
FEWAEFHEAN=H 3 109.35+34.86 138.45+20.51 197.45+74.12 247.69+52.87
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3.7 X} FD K BUE VW L4l 2 ATP [ 7 & 19 52
W 5 OE R A g, AL A R BRUE P T Ll 4
ATP il 43 A5 W 5298 /0 (P<0.05) ; SR 4 LA, 4% 45
254 1 LA 2L b ATP 20 A S ) R B T, O
oG LA D 7S 11 e 7 it 41 55 o W 4 (P<0.05) .
s E 3.

RS BUHAETFAMNFDARBEFRBNALAFATPESENHMN
(X+s5,n=6)
Table 5 Effect of Xiangsha Liujunzi Tang on content of ATP

enzyme in gastric smooth muscle tissue of FD rats (x+s,n=6)

151 lik/g- ke ATPE"E}EE;ME
1E 4 81.13+11.25
I 2 42.85+10.02"
U RUPVIE:] 1.35x10° 66.65+11.26%
B 7S H 17 7 i 12 75.96+12.02”
B SH T R4 6 62.03+10.55>
BN H T AR 24 3 51.54+12.97

3.8 Xf FD Kl H 414!+ RhoA .ROCK2.p-MYPTI
HHRIBK R 5IEE H A, AR ZH K
B 20 41 f RhoA .ROCK2.p-MYPT1 4 [ % & B

B3 FEWAEFZNFDARRBEEBNALRAST ATPEHSEMNE T
(ATP e {1, x400)

Fig. 3 Effect of Xiangsha Liujunzi Tang on content of ATP

enzyme in gastric smooth muscle tissue of FD rats (ATPase, x400)

T (P<0.05) ; SRR I, S A2 A A D
RhoA .ROCK2.p-MYPT1 % 1 ik A Al F2 B T i
HAp L L& S H F e A it dl i o BB (P<
0.05). WLiK6.Kl 4,

K6 FWAEBTFHXFD KRB AL RhoA . ROCK2.p-MYPT1 BB RIEKFEREI (x£s,n=3)

Table 6 Effect of Xiangsha Liujunzi Tang on protein expression of RhoA, ROCK2 and p-MYPT1 in gastric tissue of FD rats (x+s,n=3)

21 5 Hl b /g kg RhoA/GAPDH ROCK2/GAPDH p-MYPT1/GAPDH
1% 40 1.12+0.14 1.24+0.17 1.21£0.12
H IR 241 0.42+0.08" 0.49+0.09" 0.53+0.12"
BEYH )21 1.35x107 0.86+0.12% 1.02+0.17% 0.87+0.14%
T AT T & A A 12 1.03+0.16” 1.19+0.15% 1.06+0.13?
T AT TR a4 6 0.74+0.13% 0.95+0.21> 0.77+0.12%
B ANHE F A H 3 0.53+0.09 0.70+0.10 0.62+0.09

. 4 iFig
o . hd ‘ . ' * .. FD 2 B 15 255 4 , o B 2 4R 4 0 I DR 1 b
. . . TS 5 2 P T 0 9 2 R L A
ROCK2 - . ‘lﬁlkDa

P o T M S A UE B 2R R (R
o R

18 A B v AR Tl AN I B B L — iz

AR TR 2 R TR 2RI 2
- .
A B C D E F

MR AR R kR ECRE2 TR
VTR 25+ R A T T AR T e

B4 KRAARBHLAT RhoA.ROCK2.p-MYPT1E HH ik

Fig. 4 Electrophoresis of RhoA, ROCK2, p-MYPT1 protein in

gastric tissue of FD rats

.« 6 -
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