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Effect of Pixu I Recipe on Gastric Smooth Muscle Contraction Force of FD Rats with Pi Deficien-
cy Syndrome LU Lin', WANG Feng-yun', TANG Xu-dong', MA Xiang-xue', YIN Xiao-lan®, and
SHI Xiao-shuang® 1 Department of Digestology, Xiyuan Hospital, China Academy of Chinese Medical
Sciences/Beijing Institute of Spleen and Stomach Diseases of Traditional Chinese Medicine, Beijing
(100091) ; 2 Graduate School, China Academy of Chinese Medical Sciences, Beijing (100700)
ABSTRACT Objective To observe the effect of Pixu I Recipe (P I R) on the contraction of gas-
tric smooth muscle in functional dyspepsia (FD) rats with Pi deficiency syndrome (PDS). Methods To-
tally 70 10-day-old male SD rats were randomly divided into the normal control group, the FD model
group, the FD with PDS model group, Domperidone group, low, medium, high dose P IR group, 10 in
each group. They were respectively administered with 1 mLA0OO g distilled water, 0.312 5 mg/100 g
Domperidone, 0.127 5 g100 gP IR, 0.2550 g100gP IR, 0.5100 g/100 g P I R by gastrogavage for
14 successive days. Changes of body weight, food intake, and water intake were recorded. The con-
tractile activity in in-vitro longitudinal gastric muscle and antral circular muscle were recorded using
Power Lad biological signal collecting system as well. Results Compared with the normal group, the
average amplitude, Max amplitude, Min amplitude, ( Max-Min) amplitude of the longitudinal gastric
muscle decreased, and average cycle frequency increased in FD rats with PDS group (P <0.01). Av-
erage amplitude, Max amplitude, and average cycle frequency of antral circular muscle decreased in
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FD rats with PDS group (P <0.05, P <0.01). Compared with FD rats with PDS group, average ampli-
tude, Max amplitude, and Min amplitude of the longitudinal gastric muscle all were increased in the
three P 1 R groups; average cycle frequency deereased in the low dose P I R group (P <0.01). Aver-
age amplitude, Max amplitude, Min amplitude, (Max-Min) amplitude, and average cycle frequency of
antral circular muscle were increased in the medium dose P I R group; average amplitude, Min ampli-
tude, and average cycle frequency were all increased in the low dose P I R group; Max amplitude, Min
amplitude, and (Max-Min) amplitude were increased in the high dose P [ R group (P <0.05, P <0.01).
Conclusion P IR could improve gastric motility in FD rats with PDS, and its mechanism might be re-

alized by regulating the contraction force and contraction frequency of longitudinal gastric muscle and

the antral circular muscle.
KEYWORDS
smooth muscle contraction force
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HEJE 4543 dZh T/ Gy, 5 IE R 41 F s, PR
HAE ARG 45 43 .47 51 d IR B FEM% (P <0. 05,
P <0.01), 7 )55 55 .59 63 .67 .71 d AF £ H
TG EE X (P >0.05) , WA 7255 47 .51 .55 .
59.63 .67 .71 d W] si A E B FEL (P <0.05, P <
0.01). SRUSEAIA LA, HBIRIZIFE 47 51 .55 .59 .
63 .67 .71 d B fa] SR E (P <0.05, P <0.01);
M 1 Sl LESE 59 d FEIK(P <0.05) ; U 1
SRR A AR 71 d (REH (P <0.05),

3 HUHRBAFNHHEEILE(EK2) %43 d
TG TR /NE- B 337, 5 IEH 4L HLER, SR 7R 4 4
47 51.55.59 .63 .67 d W= (P <0.01),
5O i, PR AU ZH R 5 47 .51 .55 .59 .63 .67 d
RIS (P <0. 05, P <0.01) ;%563 d I, ik
1 SR S =i (P <0.01) ;55 67 d i), i
B 1SR AR RN (P <0.01) o

F1 FARBAFSYAELE (g, x+s )

gkl n 434 474 51 d 55 d 59 d 63 d 67 d 71d

E# 10 269.57+16.01  308.16£20.32  348.12:15.87  364.64:35.25  405.60:25.72  429.36+34.01  447.01:37.91  476.93:28.58
WA 10 220.71:10.94  230.56 £17.20 ** 252.51 +17.42** 277.76 +29.17 ** 340.40 +32.88 ** 353.63+21.68 ** 386.72£25.41*  410.49 +11.55 **
R 10 211.20£29.44 ** 267.70+24.88 " © 300.24 +32.37 * © 337.63+32.64 > 395.80+26.84° 422.46 +31.41°2 449.17 +30.36 22 472.18+29.8944
L 10 221.78+14.95  224.12+7.85  249.14+19.61  270.61:22.72  305.82+22.44  341.14:22.35  376.79+24.72  406.02+26.45

M 1 SERE 10 -210.11£30.47  222.91+14.09 - 242.64 +27.62  264.19+29.93° - 297.73+31.25  330.70+35.13  381.82:38.68  442.63 +20.07%
Mg 1 ShilE 100 219.52+11.08  222.72+7.23°  244.32:20.62  263.10+23.14  297.63:27.23  328.43+33.01  357.9839.77  383.00+47.34
M1 SRR 10 216.30£21.01  222.466.64  243.42:20.78  257.44'+28.11  285.79+31.212 310.79%37.21  336.00:42.03  357.69+45.42

B SIERALILE, "P <0.05, P <0.01; SR BAFMILE, “P <0.05, % 4P <0.01



- 828 -

FhE Y BE A S Ak

#2018 457 H4 38 55 7 1] CJITWM, July 2018, Vol. 38, No.7

4 FAKRBRARBAKOKRE R (EX3) HIE
B 2H B, AR R ZH 76 55 51 .55 .59 .63 .67 d A kK
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PRIEHTHE (P <0.05, P <0.01) ; 2k 7. Hi 2H . 19
15 AR 4] Max $iRiE A T s (P <0.05, P <
0.01) ;M 1 5 il & (Max-Min) #& & T2 (P <
0.01) ; R ARIZH 4L HE 1 S AIK . v 77 £ 411 34 Jl 0 4
FHIN(P <0.05, P <0.01) . 5207 B4t , jg
HE 1 =i &2 (Max-Min) JR1iE T+ (P <0.01) o

it

FD & HAREGIMKALE  F 40, EER. Bk
JURIE AR , I HLBR SN AT LAf R AR 1) Bk L 4 B e
PRk 5 1 S DRtk s . B 5 K FD 432
( postprandial distress syndrome, PDS) %1 ( epi-
gastric pain syndrome,EPS) B8, 73l & HAy

T

F2 FUHKRBAFBPIFEEILE (g, x5 )
4151 n 43 d 47 d 51d 55d 59 d 63 d 67 d
% 10 24.19 +0.74 27.34 £0.61 29.99 +0.61 32.34 +0.95 35.17 +0.60 37.74 +0.66 39.86 +0.87
XA 10 23.90 +0.88 21.20+0.81* 25.09+0.71* 24.71+1.18* 28.81+1.03" 30.59+1.46* 34.10£0.61"
A 10 23.14 +0.82 27.38 +1.37%% 29.53 +1.52%% 30.61+1.44%% 33.67 +1.06%% 37.01+1.19%% 39.29+1.262
2% 7 10 22.71+1.36 20.61 +0.80 24.84 +0.57 25.84 +0.29 29.97 +0.58 35.04 +0.81 38.49 +0.91
g1 SAERE 10 23.36 =1.81 20.60 £0.62 24.63 £0.99 25.86 +2.06 30.33+0.93 38.56 +2.06°" 40.82+1.77°%
W SRR 10 23.07 £0.69 20.11 £0.71 24.35+1.48 24.52 +0.48 29.57 £1.08 35.08 £1.33 41.91£1.642%
WA ShmfE 10 22.73+1.06 20.21+0.70 24.65 +1.09 26.26 +0.68 30.07 £0.92 35.63 £0.77 38.14 £0.45
TSR, *P <0.01; SUBRAL AL, 2P <0.05, 24P <0.01
F3 KREAARBAYOKELE (mL, xxs )
4151 n 43 d 47 d 51d 55 d 59 d 63 d 67 d
E® 10 26.22 +1.11 32.52 +0.42 37.19+0.88 42.22 +0.83 46.48 £0.85 49.17 +0.79 52.23 +1.24
KR 10 25.871.13  23.32:1.07  26.10£0.77" 31.19x1.02°" 35.56+0.73" 40.94+1.01"" 47.780.51""
FLERY 10 25.57 £1.06 32.11£0.49 37.23£0.55% 41.00+1.22%% 45.67 £+0.71% 48.33+1.00%4% 52.00+1.50%%
2 31 1 10 25.89 +0.90 22.57 £0.97 25.52 +0.86 31.44 +0.95 35.28 £0.44 40.78 £0.26 49.06 +3.62
MR S IERE 10 25.67 £1.00 22.06 +0.53 25.83 £0.50 31.57 +0.68 35.59 +0.47 43.33+0.79 50.44 +0.68
Wi 1 BhhHE 10 25.96 =0.86 22.73 +0.96 26.28 =0.91 31.44 +0.68 35.33£0.79 43.78 +1.44 51.50+1.94%%
W S mRlE 10 25.63 £1.18 22.86 £0.80 26.22 +1.06 31.08 £1.01 35.67 =0.66 46.00 +1.54%% 49.78 +0.67
S IERALIE, P <0.05, *P <0.01; 5 A4 AR, P <0.05, 2P <0.01
T4 SAUARRBEYITUMFE S LE (x5 )
21 31 n YR (g) Max #kliE(g) Min #kiiE(g) (Max-Min) 4R (g) PSR (Hz)
EH 7 0.602 +0.120 0.718 +0.109 0.527 +0.094 0.190 +0.042 0.486 +0.435
UAFEHRY 7 0.321 +0.037 ** 0.354 +0.048 ** 0.296 +0.029 ** 0.059 +0.029 ** 1.506 +0.444 *
AR 7 0.558 +0.0394% 0.651 £0.060°% 0.491 +0.0624% 0.159 +0.099 0.339 +0.175%%
A AL 7 0.566 =0.12122 0.596 +0.116%% 0.542 +0.128%% 0.055 +0.022 0.561 +0.334
JE 1SR 7 0.647 £0.0194% 0.732+0.053%%4 '0.574 +0.0472% 0.157'+0.093 1.052 £1.072
MR 1S R 7 0.634 +0.1064% 0.727 £0.15242 0.513 +0.0374% 0.214 £0.13124 0.542 +0.5384%
ML 1 S 7 0.672 +0.0552% 0.787 +0.153%% 0.558 +0.063%% 0.229 +0.202 0.957:+0.927

W HIEEAIE, *P <0.05, P <0. 01 ; 5 WA b4, 2P <0. 05,

o

44P <0.01; 5 2 WS BZH L Be, 4P <0. 05
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A CHIER A ETEILNL; B O AR AL C O XU R
HETHILNL; D g 2B H SN E NI 1 SRR 4
HEHIBIL; F AN 1 55l 2 RN G Mk 1 Sl
A H ML

B 1 SAKEE RIS ) & & B2 SRR ESEHTEENUILREE T4
x5 HAKRREEFTUMFBESHLE (x5 )
20 31 n R IE (g) Max #kiiE(g) Min $&1iE(g) (Max-Min) 4R (g) PR (Hz)
EH 7 0.393 +0.100 0.424 £0.099 0.375 +0.098 0.049 +0.009 1.364 £0.144
XY 7 0.322 +0.028 " 0.381 +0.063 ** 0.287 +0.022 0.094 +0.069 0.177 +0.091 **
BRI AY 7 0.502 +0.1902 0.530 +0.178 0.482 +0.197%% 0.049 +0.026 1.007 £0.2984%
A AL 7 0.520 +0.08224 0.551 +0.064% 0.490 +0.082%4% 0.061+0.033 0.492 £0.253
JEE 1 SR 7 0.462 +0.0374% 0.498 +0.042 0.438 +0.0374%2 0.060 +0.027 0.559 +0.1312%4
M 1 B 7 0.549 +0.1374% 0.901 £0.22244 0.477 +0.15544 0.425 +0.296°44  0.725+0.439%
ML 1 S5 m 7 0.458 +0.04422 0.709 +0.230%% 0.391+0.0622% 0.319 +0.269 0.475 +0.307

L SIERAHE, *P <0.05, ** P <0.01; 5 XTI Hds, 2P <0.05,22P <0.01; 5 &% A L&, 4P <0. 01
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T HFENUILAS K 1, % T s s D e A B e
PEFER

A YA -1 WL — -3 UL A — T 3 1 Y
HA TR ER T30 JULIDL A W6 g ot e o, BIF S 2 BRI M
4 FD MUK B R WP 4R B Max 3 7 . Min
R (Max-Min ) I i 39 85 1 5 4R, 1 3 4 1905
AR FHEIN, g — L UEW R RE R FD A71E 30 i P 1
Ui TR B G o e dh, IR RE B FD BEEY R B 18 32
AP EIHRIE  Max Ik i F- 39 sl AR AR T 1R 5
A, SR i 15 - 1 JUCZE AR R AR X — B
SULH B 3 ) Bl T ARG T LA 5270 LI
ok IR T B B U A B TR B e 1 32
b e s A O SR A B T AL S &
PR FEMIR S o ANUEEER A R R B R L FD R BUAF
TE B P2 S UGN | B S22 SRl B3R AT, i
SR PRI 1) 2 B, S0 TR W i



- 830 - v E R PG RS A 4R 2018 4R 7 A4S 38 455 7 1 CJITWM, July 2018, Vol. 38, No.7

RGBT BRI 18], S RPN PR 12 Sl
FEAR T WA B P I IH A RCR, 3 T HEs e
BETERT TR By FD A AAAE B HE= FIES E N EY)
oA S e E A B A R S THACAS RAEIR Y
FEEARE AR . LRI R B,
PDS iF AR EY 5, T B WA i i i
B SH, mm E (H52) i gy 2, S8t
P B R L AN AR (] RS 2% 30 i
B DR, B R I RELR AR FD
H AR s R R R AT RE 2 th T B A9 tT
JUURE 23R LR 1 KA 8 M i A 38 i 8
FWAPR TS T FD B A Ak
O X RE R 77 7 B AR R B £ R Hh B
R EFRARAERE ™ . JUHEMER Y FD &
HEAFAES R R EAT O, o kA s A 2 A
PREYER MR M EERA . s, FD A
e R R ES b KT ML /SN & I/ M2 S st /R
ANFIF- e £ RS THEE SR I, 1 RE L RAE AR A
R AW R B, IR FD K R
FEMRE R R R KR FEARBL G X 5 BEAE X A
A RS 5K

FD 936y b, P4 25 32 2R 6 X 2k 15 3 ) fiek
FH RO, R A RER BIAR P Y7 ROF HHA E &
RE RSO, R IEZGAT FD A BT HIs ™ .+
BRIfYT FD AYH AR B RS U AR N 7 fa
Z AL IR — R B A 0 o IR
WS R BPUE T &l L 455 PDS B A Ty
TE 8 TSR A HE 5 HEZS AR AR 1 3h SR
JLRE 1 55 DY B R Bt R AR B AL I R B 45
PARFD 7570 R LA AR 5 ol 25 25 0 2R, i PR
HORBIE . AT R B, WAL FD KB4 T JLKE 1
S5 T PG R 1 SR A A AN R R RS
HHAGI A2 B AR R IE W ACE s SRR 7
1T, BRE 1 SRR A AR A 5 5 63 d At B AU
TUZH RN ELIR B 1 IR H 7K MR 1 5 Hh 7l i 4
WS 67 d KB IEH K s YOKE T I I 1 55
w2 2 ISR 63 d L5 67 d SR FIIEF K. X
PR IR 1 507 REAS IS M e Y FD R SRAG IR |
B K R RTINS IR
e ) AP 2 IR i Max Ik 8 Mine ik i 247 8 XA 7
HA WL T, I HA B T IEH KCF, M1 S
FE2H Max 4% 8 i1 (Max — Min) 31 8 K T 2218 37 i
I H2E A G4 G HP I 1 5 rp R AL
P2 Sl AR U S AR R B T IE KK JEH S 2

WA A 22 S RS . 7R SR AT
187, B 1 S P R R AL PR S  Min BRI
XU A B S, v R 1 5 o 5 o 4 SF 48
Max FE1E Min FE1E . (Max-Min ) 35 05 7227 J& 37 45 22
5 AT YA BUASE 70 A 386 i, 5 FLak 31 1 0E K7, i
Max #RIFHIEH AW B A&, I HERARITEE
Mo BREWRR A B S B AR E R B EAR TR
W 45 e S P4 4R W K% 1 T ER AT WL 4B s B
BURALRBAE 1S I FD R B LA 45 - 34450 % A IR i
AR LIS E 3 412 AR IR R 1 S fe
AR Bl 7 472 F 5 HE 2 (0 VAL AT Rl 2 12 w5 ML e 7R
FD BB AR TR S 501 LIS AR g (FRAIG S TR0
A3 LML 43 2 R 8 i 1 SRR T LSO 4 4 %

R TR, R 1 S BA RS EE T FD KR
R SEE R POKEMER, I LR 8 3 ) A2k
B HEZS VR A R o ) AR ST UL AR e
IS JR A0 3 110 8 0 R S B, A LA X 5 | ke - T
WLALAS AR 19 Tie—F 1 AL L 4 ) BE %) 52 Tl 15 A
IR, IRAL DR W ILAN A Y Ca® ™ Wk A Rt — 20
W%

g5 mgE: To,

Z £ X Wt

[1] Ohara S, Kawano T, Kusano M, et al. Survey on
the prevalence of GERD and FD based on the
Montreal definition and the Rome 1l criteria a-
mong patients presenting with epigastric symp-
toms in Japan[J]. J Gastroenterol, 2011, 46(5) :
603 -611.

[2] Aro P, Talley NJ, Ronkainen J, et al. Anxiety is
associated with uninvestigated and functional
dyspepsia (Romell Criteria) in a Swedish popula-
tion-based study [ J ]. Gastroenterology, 2009,
137(1):94 -100.

[3] Miwa H, Watari J, Fukui H, et al. Current under-
standing of pathogenesis of functional dyspepsia[J].
J Gastroenterol Hepatol, 2011, 26(3) : 53 -60.

(4] J6—%, SAE, REM, & hEPIERTT Y RETETH
WARBEVLIBBFR [J]. P EPEEZ S RE,
2012, 32(12): 1592 -1597.

[6] F2=R, MEN. FW/NE T X SR H A
Rz S AE ALK BT [J]. Wk s, 2016, 38
(6):830-835.

[6] LvL,WangFY, Ma XX, et al. Efficacy and safety
of Xiangsha Liujunzi Granules for functional dys-
pepsia: A multi-center randomized double-blind
placebo-controlled clinical study[J]. World J Gas-



T E PG RE LS A ek 2018 4E 7 4 38 45 7 B CJITWM, July 2018, Vol. 38, No. 7 - 831 -

troenterol, 2017, 23(30) : 5589 -5601.

(7] Bk, AR, TRz, %. H3h e R fe ki1
AR R RS [J]. PEPELS S RE,
2017, 37(8): 944 -949.

[8] LioudJ, Kim ML, Heo WD, et al. STIM is a Ca**
sensor essential for Ca®*-store-depletion-trig-
gered Ca®"influx [ J ]. Curr Biol, 2005, 15(13):
1235 -1241.

[9] Tack J, Talley NJ, Camilleri M, et al. Functional
gastroduodenal disorders [ J ]. Gastroenterology,
2006, 130(5): 1466 -1479.

JEMESE, EOfE, IREEE, F DREMETH AR R A

HAF= BN EY L] iR A%,

2006, 14(3): 350 -353.

Devanarayana NM, Rajindrajith S, Perera MS, et

(10]

[11]
al. Gastric emptying and antral motility parame-
ters in children with functional dyspepsia: associ-
ation with symptom severity[J]. J Gastroenterol
Hepatol, 2013, 28(7): 1161 -1166.

KM, BT, EI, % BBt e &
S MARAER D REME I AA R B P i [V ], 54
NiHfbZeids, 2011, 19(7) . 734 -738.

bk, E#E, BIAK, . DIREMEIHAN RS A d LR
BAEEHE 52 4 h A E Wik i [J ], PR
Zki, 2015, 35(7) : 455 -458.

Bhetwal BP, An C, Baker SA, et al. Impaired
contractile responses and altered expression and
phosphorylation of Ca®* sensitization proteins in
gastric antrum smooth muscles from ob/ob mice
[J].J Muscle Res Cell Motil, 2013, 34(2): 137 -
149.

Tan VP, Cheung TK, Wong WM, et al. Treatment

[12]

[(13]

[14]

[15]

of functional dyspepsia with Sertraline: A double-
blind randomized placebo-controlled pilot study
[J]. World J Gastroenterol, 2012, 18(42) : 6127 -
6133.
WGER, BIAk, VFnG, S RV REVEIN LA R R
FVREAT HORFE LI ], AT B 2 SRR 27 2R A,
2013, 22(3): 208 -211.
Ebk, BEERT, AR, 4E. DhREME AN R AR TR
HSHEIT[J ], 2R, 2014, 55(5) : 383 -385.
X hh, 20, FHIRZR, S5, SRR LA R IE S #)
BRI 7 S AT [J ], B R 2y, 2015, 8(6):
701 -705.
H, SRR, XIS (I s T IR R R
i B DREPE LA Rl T ROREE LI ] )N R 2R
2F2ER, 2015, 32(5) : 817 -820.
MR, ERZ, ki, 45 DhREMETH LA Ry 7
R AR EE [ ] E S22k, 2016,
22(20): 218 -221.
EAR, FEIBAR, Ef, &R TR HAA B
BRI EIERE H R EY o inggm[J ],
e E 4%k, 2015, 30(12) : 4318 -4323.
A, FBRE, RHAE, F. S I KRB A
ARG [J ], b E b Bl R A 4R A&, 2001,
7(10): 31 -33.
ZEWEF, KA, R, AR BRI I REME LA B
KBRS WU s s X BARAE R R Z IR L3RR
s [J ], b E oy R g5 G 2k ik, 2016, 36 (2):
210 -215.

(Yicki: 2016 -09 —-10  7E4k: 2018 -04 -17)

LG SR

YEICTT - TR Ah A



