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Abstract

AIM: To evaluate the effect of Jianpi Huashi
granule on colonic motility and c-fos expression
in the central nerve system in rats with diarrhea-
predominant irritable bowel syndrome (D-IBS).

METHODS: A rat model of D-IBS was established
by intragastric administration of Sennae
decoction combined with restraint stress.
Rats were divided into several groups. Jianpi
Huashi granule was given to rats in Jianpi
Huashi groups, pinaverium bromide tablets
to rats in the positive group and water to the
other groups. Maclab/4e 4-channel physiology
recorder was used to record colon motion
curves and evaluate colonic motility using
motility index. Immunohistochemistry assay
was used to detect the expression of c-fos in the
spinal horn, prefrontal cortex, hippocampus
and hypothalamus. ELISA was used to detect
the contents of c-fos and 5-hydroxytryptamine
in the spinal cord and hippocampus.

RESULTS: In the D-IBS model group, the
colonic motility index increased significantly
compared to the normal group (939.01 + 91.96
vs 574.78 £ 53.33, P < 0.01). The expression
of c-fos in the spinal horn, prefrontal cortex,
hippocampus and hypothalamus was
significantly increased in the model group
compared to the normal group (0.25 + 0.03 vs
0.08 = 0.01, 0.15 + 0.02 s 0.06 + 0.01, 0.23 + 0.02
vs 0.08 £0.02, 0.16 = 0.02 vs 0.07 £ 0.01, P < 0.01
for all). The contents of c-fos in the spinal cord
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and hippocampus were increased significantly
in the model group compared to the normal
group (19.68 + 1.17 vs 11.10 * 2.59, 12.32 £ 1.22
vs 5.38 £ 0.88, P < 0.01 for both). After treatment,
the colonic motility index in the medium- and
high-dose Jianpi Huashi granule groups was
significantly decreased (731.91 £ 67.34, 695.20
+ 80.58 vs 939.01 + 91.96, P < 0.01 for both), the
expression of c-fos was significantly reduced
(0.14 £ 0.02, 0.10 £ 0.01 s 0.25 + 0.03; 0.11 + 0.01,
0.09 £ 0.02 vs 0.15 £ 0.02; 0.16 + 0.01, 0.12 £ 0.01
v50.23 £0.02;0.12 £ 0.01, 0.09 + 0.01 5 0.16 £ 0.02,
P < 0.01 for all), and the content of c-fos was
also significantly decreased (16.02 + 1.58, 15.62
+1.64 vs 19.68 = 1.17; 8.53 + 2.05, 7.28 + 1.54 vs
12.32 £1.22, P < 0.01 for all).

CONCLUSION: Jianpi Huashi granule regulates
colonic motility in rats with D-IBS possibly
by modulating the expression of c-fos in the
central nerve system.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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Fik: RAEZGTEE &0 RE LMk
D-IBS K FAEA, & A4 MEAL I Bk 3 AT T
R, & JAMaclab/4evd -F 4 2 T I T K K
iz &, T AL MIEFH IR, AL
TR M AR K. AT AR e R
Jis #DL. T &fmPe-fosty&ik, ELISA%
Ha | K- BE BRI K o i I b c-fosty A F.

iR 5 Ak, D-IBSEA A K R &M

B F 35 45(939.01£91.96 vs 574.78 +53.33)
AR 238 Am(P<0.01). ¥ #Ec-fos#y £ (0.25+

1944

an) X c-fosBIENT
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(19.68+1.17 vs 11.10£2.59, 12.32+1.22
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1 #RRT3EA

1.1 ## § SDRKR72A, i E250 g£20 g,
SPFZ, M B At 4 B AR e A R A
A, VFA[UE5: SCXK(3%)2009-0004. 17 T 7K
TR R iG55, LR Tl wkah¥)
DAIE S S g0 PR3, 595 i (22 1 Tk vh 254
AR AT, #5: 1009002)4 £ )5 B T i
JKHIR 825 min, XUZZDATIEE, FERIHUE IR
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b 2Tt T A5 ). 19RO E IR B A
7], iS5 627414). Maclab/4elFA4EFCFAY,
QUAD Bridge E¥8UK #% (I K F ADInstrument
2vd]); YP2002 A4 e s (b U Wi 6k Rt
AR AT);, Al 58 1 /KFE; Excelsior™
ESHZHL I KHL(ZEEThermo Scientific
#]); Histocentre 3™ 2L H(35 E Thermo
Scientific/A &); RM2125% 5 M ) Fr
Bl E Leica/y&]); TK-218FUHE IR A% Fr Bl
(BIACZRYE LR IT B AT R TR A 7)), BH- 28U
e b 5 4% 25 B (H AXOlympus /A 7] ); Multiskan
MK 3fFF#{¢ (Thermo Labsystems); %#Ji fitc-fos
% o [ —PLCAL R R A B ARG IR A 7)),
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1.2.1 o4 F72 RS e, &E412
W, ARIE R A B BHPEXS IR g
FR A Y R AR 7P B2 el R TR SR 7
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1.2.2 # ZD-IBSK ZAER: ERMEMFE wk
JE ARG &K R SEIORT2A 12 h, HHIK
K, BRIEHE AL, HAR S H KR 0T AFRE
HIF(0.3 g/mL)¥EH, #EH & (10 mL/kg)”,
LR/, S B 14 d. 14 dJGTEREIR e &5 AT
71 J B FH 325 B e s AR R BRI T B B, B8 A2
JBEBL h, 170/d, 814 d, IEHH AR R T
AEFRERKEE S, HEH IR (10 mL/kg).

1.2.3 #ghabs: IERA: H R FLUAEREEK
FEH, BB 2 wk/EEERFEM J560 min
FUOAEEKEES,; XA 2 wkis7ER#
JRZFEE M F60 minT A& R (3 mg/mL)#E
B K. F. mEA: 2 whin fEREIR & TE
J& 60 minZy 5l T MBI RTR0.25. 0.5. 1.0
HEH . BRI N 10 mL/kg, FFEE452452 wk.
1.2.4 MLEF5AR: ()& sh e 3™ F k)i
e 5 Y S AR BRGSO, S8 K,
Hedd 000, K B HI IR R N3 kL 545 (B
122 mm)FHE, JFHFARLILE, IS ST
K, HEGAOM, B S8 S =8 (—umiE R R
Wepegs, B ] mLEST 88 Mg, A
A KRSEIATZA 24 h, HEBYOK, 5
B, TER BRILT] PO i P v M B, et
Y FH A A T 0 A R /N B R T KR,
NI I4EANIET emik, FEEH AT HE S48 [E 2
TREEMAL, B7bE M, 208 85k /N 2
PEK, — K — IO W 8210 ARG e B,
232 B fge o /T 7 Aer (BP A th 2 i R BOIE, 15
1E7E7K, F2E30 min, #1030 min. 737 W5 4
BERT(d0). EAET d(d7). EAE14 d(d14). 9
TI7 d(d21)s 25T Ti14 d(d28)A [F] S5
BRI &S g sh 2k, 7155 min N K 45 iz
B4R E A E A A TS 2R AR,
B (2) %958 20 B4k 22 9046 T 4% 21K B,
B REMERY O BOAR B BT W S AR i
c-fosfIFRIE: & KR E 1 IE 45 2 3
J&, MERE S 10% 7K & S BRI AL JE, 57 RITHK
H T K BOABE A I 2127, TN 4% % T F g
W . FRA SR, U, FES um; WL
JE I 22K LB A, N N IR P I S Ak A
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xR 1 BIRMCETADISERREHIZEEIFZI (7 = 8, mean + SD)

, g EERHIEEIIEEImmHg*S)
24 (g/kg) do d7 di4 d21 d28
ERA = 562.93+52.47 563.73+53.30 569.29+54.41 573.87+52.91 574.78+53.33
il = 551.49+51.13 773.28+84.76° 866.95+93.95° 928.40+88.89  939.01+91.96
24 250 570.53+59.10 784.20+70.00° 891.34+90.65° 871.50+60.000 856.46+76.72
240  5.00 580.55+53.04 795.57+81.56° 901.39+94.86° 851.86+88.77" 731.91+67.34"
SfE24E  10.00 577.76+63.25 776.40+90.13° 898.22+100.27° 826.90+71.11"  695.20 + 80.58*
fEMZ94E  0.03 563.94+64.60 768.46+72.35° 885.30+97.64° 722.80+67.85° 784.87 +81.61°
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°P<0.01 vs IEER; “P<0.01 vs 1&HULH; °P<0.05, P<0.01 vs [BILZY4E.

B, 37 CHEE 15 ming 5 000 2 1037 4 5,
IR B (c-fos L1 & 150 L1 F5 B, FIPBS
BR—PuEAPIPEXER), 4 CiIE; W=,
37 ‘CHFE30 min; i IIHRPAR ic ) 55 8 58 Al
%, W15 min, DABR A, HIAREEY, 1%k
M QAL BORD, B N, B ORAKIREE, it
K B, YRS (3)ELIS AVLA %
R R BRI I R T e-fosf & & &4
KRG Misahtiicfa, R 10%K 6 &%
PRI AR BE, S H H S K B B A ) 2H 4,
DIEIREA G, FRECE R, InAN—EZMIPBS(pH
7.4), -80 CIRIFE#& . LRI A — & &1
PBS(pH 7.4), AAIKIMHEARSI KA, Bl
20 min(2000-3000 r/min), i K a8 - 4hii
£ B, IR BBELTS AR & Ul B P4 15
HRE SRR, T3 LA RS B, BV U il 1) K
PRk .

Bt Ab 3R SR AISPSS17.04 HHHfE b PE,
A 45 58 Fmean £ SDF R, & AHIAZ FHH
BRI R 7 2500, Wi L 25538 K
HLSDFN:, 77 22 554 K F Dunnett's T3R5 %,
PAP<0.05 A7 A Gt 2 L.

2 SR

2.1 B R AL MZFH KT HRIATH, &
RT, $HRKREE Mz EZ R LG ¥E X
(P>0.05). @A (d7, d14), @A S w4
L, KR4 ig ahia e E 18 m@P<0.01), 4
IR T, 25T d(d21), SR AR L,
e BRAL TR IR %577 4L K R S5 s sh 2 7
AR L (P>0.05), i BH M6 FRZE K R &5
BB B E R @P<0.01); 59T Ti14 d(d28), &%
TETT LK B 45 Wi 3T S8 AR, i Ak
A NPl €2 KRR G R e e S e
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B X (P<0.01), TR EHZEF LG %2 L
(P>0.05); 1. iR S B A A = =
AYLH A E L(P<0.01), w7l 5 BV R
H R 2 A Fiit 5 5 L(P<0.05).

2.2 RFEMEAF R A A KRR KB
B, WA EFE. HELAT EEFc-foshy
Ak R, HSIEE AL, BAMA KRG
BEW A ROAUM BT, ST EHe-fos
A RH P 2R IA 24 2 25 T+ 31 (P<0.01). SA R 2 A
b, #1697 HHo-fos B PHPERIL A A FIFE LR
AR, iy a2 S B R TS A

ROA B g 5 U e P e-fos I BH R
5 1) 8 2 B K(P<0.05, P<0.01), K7 &4 5T
B B2 . HE 5 e-fos 9 BH It 22 1k 7R PR AIG 2
#(P<0.05, P<0.01); SFHMEXT AL, .

mEAEREE A WA R, AT
T o-fo s 4 BH 1 31k 35 {2 2 PR AK.(P<0.05,
P<0.01), K2 HFREL M T c-fosBHMER I
BFETHE(P<0.05).

2.3 ELISAZEAm &40 K R A ML XK Fo il 1
¥ e-fost & 45 RN, HIEW AL, BRI
KR BEANE 5 e-fos &/ B E 1 N (P<0.01).
SRR ARG, BRI RS, Mg iaT 4
HHERIEE D R c-fos i B 34 1l 35 FRAIK(P<0.05,
P<0.01). 5BAMEXTHRZAHLL, & f) S A
I ep [ 1 B 25 BRI (P<0.05); (R4 i
He-fosffI % & i35 1+ =1(P<0.05)(3K3).

3 11e

RS RIBSZ A4, 2 AE T “Al
WE” L MYET L RRYET EAR SN
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R 2 DEABREHESMPc-fosHIZRIA (mean + SD)

paxc] FI2(g/kg) =1 RUEANT 2R B5 TE
ERA = 0.08+0.01 0.06 +0.01 0.08+0.01 0.07+0.01
BRI - 0.25+0.03°  0.15+0.02°  0.23+0.02° 0.16 +0.02°
FIEE 2.50 0.23+0.03°  0.13+0.02° 0.19+0.01° 0.15+0.01
A 5.00 0.14+0.02®  0.11+0.01® 0.16+0.01*  0.12+0.01*
SilEd 10.00 0.10+£0.01"  0.09+0.02* 0.12+0.01"  0.09+0.01
[BitzyH 0.03 0.20 +0.02° 0.13+0.02°  0.18+0.01° 0.14+0.01°

°P<0.01 vs IFR4H; P<0.05, °P<0.01 vs EHILE: °P<0.05, 'P<0.01 vs BEMEZAZE.

R 3 EUSAEKNISHAANEERERBDPc-fosS= (mean = SD, ng/ml)

paxiz| FlE(g/kg) B a5
EE4E = 11.10+2.59 5.38+0.88
nipiE) - 19.68+1.17° 12.32 £1.22°
EFIEA 2.50 17.92 £1.87 11.29+1.04°
flEH 5.00 16.02 + 1.58° 8.53 +2.05"
SilEH 10.00 15.62 + 1.64% 7.28 +1.54%
el eIz 0.03 17.41 +1.40° 9.26 +1.30°

°P<0.01 vs IFE4R; P<0.05, °P<0.01 vs #HILR; °P<0.05 vs FHMEZRLA.
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2256, IEHITD-IBS, AE WIS MR ny.
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SRIG CUIE B AR 77 6 D-IB SAE A K R IR IF 76
JTROCR, BEWs i35 45 118 3 D R A IS SR,
ARSI AE T I ST AL b, SR VS R A
A A RO ] & D-1B SR R, SR 7K 28
PR PNTR T T T FOS TR A va U E SR
(R 1) K R S fmia s i 26, 1545 iz sh ik
. WHIURIL, ERE, BRIEE AL, B
KL pia s B8, 5EF AL
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23 FKD-1BS KR4 iz sh 455, H st
EHMTAFEPRRA, e 1 A0 18 MOk K5 &
XD-1B SHEAY K B 1) 45 iz 3 Dy R A AR 47 1 2
HEA.

c-fos RN Z L HAFL K (immediate early
genes, IEGs)[f—Fh, KEAEET PAKMHE R
G, LEMTE IR 73 A, MR s Bk DR Bl
PR B R TE G s/ $a 40 H 7 52 2 4030 5
WG B RIAR —HEE. IEHIENT, c-fos
FEDRIEVE 22 P2 1 40 i b Ak TR SR A 7K 1 3
BARIE, Z5MAEHMNKE. A&, idiz
Fifs B I FEN, I o 40 X o b Sk
B E 2 5. SERGIESE, 2R
FEERB . VIR B PR R Y
A S XA 4 R Gt e-fos B R Ik,
18 1 0 3 LB B 24 ) 75 5 1T B e-fo s TE K BRI
By KR 5t AEGUIRIE MRk, Horb DLt
i RN Wi c-fosfEA S 25 i 1% 0 B
IS B AT N A 4 v R 5 A B AR
HARB KPR Re 2 H 2 /AT, B
Ut B c-fos 2 T 200 R SL IR S AT R 3840 47
MIVEFHEE 2 —. c-fosHIRIEEIBSHpiEis
BN P B e A AE — 5 IR &R B 7RI,
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