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Abstract

AIM: To investigate the effect of Jianpi Huashi
granule on 5-hydroxytryptamine (5-HT),
5-hydroxytryptamine receptor 3 (5-HTR3), and
5-HTR4 expression in the brain of rats with
diarrhea-predominant irritable bowel syndrome
(D-IBS) to evaluate their implications in the
therapeutic effects of Jianpi Huashi granule
in improving colonic motility and visceral
sensitivity.

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. ELISA was used to detect
the content of 5-HT in the hippocampus.
Immunohistochemistry assay was used to
detect the expression of 5-HT, 5-HTR3, and
5-HTR4 in the prefrontal cortex, hippocampus,
and hypothalamus. Reverse transcription-
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polymerase chain reaction (RT-PCR) was used
to detect the mRNA expression of 5-HTR3 and
5-HTR4 in the hippocampus.

RESULTS: In the D-IBS model group, the
content of 5-HT in the hippocampus (327.30
22.35 vs 265.33 + 13.60) and the expression of
5-HT in the prefrontal cortex, hippocampus,
hypothalamus (0.16 + 0.02 vs 0.08 + 0.01, 0.19
+0.02 vs 0.09 = 0.01, 0.17 £ 0.02 vs 0.08 £ 0.01,
P < 0.01 for all) were increased significantly
compared to the normal group. The expression
of 5-HTR3 (0.29 + 0.02 vs 0.10 + 0.01, 0.23 +
0.02 vs 0.09 + 0.01, 0.22 + 0.02 s 0.09 + 0.02, P
< 0.01 for all) and 5-HTR4 (0.25 + 0.02 vs 0.11
+ 0.01, 0.28 £ 0.02 vs 0.10 £ 0.02, 0.27 + 0.02 vs
0.11 = 0.02, P < 0.01 for all) in the prefrontal
cortex, hippocampus and hypothalamus, and
the expression of 5-HTR3 and 5-HTR4 mRNAs
(0.54 £ 0.01 vs 0.17 + 0.05, 0.73 + 0.08 vs 0.10
+ 0.02, P < 0.01 for all) in the hippocampus
were significantly increased in the model
group compared with the normal group.
After treatment, the contents of 5-HT in the
hippocampus in the positive control group,
medium- and high-dose Jianpi Huashi granule
groups were significantly decreased (298.92 +
12.16, 286.29 + 24.43, 279.86 + 20.05 vs 327.30
+22.35, P < 0.05, P < 0.01), the expression
of 5-HT in the prefrontal cortex in medium-
and high-dose Jianpi Huashi granule groups
was significantly reduced (0.12 + 0.01, 0.11
+ 0.01 v5 0.16 + 0.02, P < 0.01 for both), and
the expression of 5-HT in the hippocampus
and hypothalamus in the positive control
group, medium- and high-dose Jianpi Huashi
granule groups was significantly decreased.
The expression of 5-HTR3 mRNA in the
hippocampus in all treatment groups was
significantly reduced.

CONCLUSION: Jianpi Huashi granule regulates
colonic motility and visceral sensitivity in
rats with D-IBS possibly by modulating the
expression of 5-HT, 5-HTR3, and 5-HTR4 in the
brain.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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123 HARE S AR 24T 4 dE, %
2K SRS LI s B 10% 7K £ U R A A,
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TR0 PR PR ML, 0 B R AT R T T
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FaERB IR, H T BRI, AR
% N FIDEP C/K b I (1) ¥ A7 85 Hh B Z 3N
WA ORAE, FIVE R P W % - S5 Il i s
(reverse transcription-polymerase chain reaction,
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1.2.4 Fg4rteml: ()EHHS-HTE RN H
17 F-80 CUKA ¥ S H 4124960 mg, M
PBS[9 mL/(geZH4%)], WS J5 &0, B B35, H
ELIS ARG A 45 117 HH 5-HT/KF; (2) R4
MR WS & N ERFS-HT. 5-HTR3.
S-HTRAZRIE R IN: B 22 5 H R[] e 1) i
HZR, A S V) 3 AT gk 2 U
et BAE DR R AL I PY) i (substance P,
SP) % H 43Uk %X 5 & i B i 1E 47, DAB
B, HAPBSIE NI . LR 4 B
R A0 SN O BH P BB, A 3R R TR,
BF IO P e Ik i, B o R G AR € T e 8
. K MImage-pro plus(IPP)EIZ 7 #r A Xt
5-HT. 5-HTR3. 5-HTR4{JKIE AT E
0. B LLBE AL 36 AN AN A B E S
400 X fL B (1 ~F- 356 % FE{H (10 D/Area){HAE
NAZG I EAE; (3)RT-PCRIERMIS-HTR3
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IR 2 R I H A FE S, FHTRIzol— ik
PEHLARNAF W 2 Wk B2, B E A2 pghl
RNABEAT 5%, R R N20 L, K%
#41°F: 30 °C 10 min, 42 °C 30 min, 99 C 5
min, 5 C 5 min. ZEPCRAXHFHHATY 1, M
R FE 20 uL, R R: 94 C AL
2 min, 94 CA130 s, p-actin 56 “C(5-HTR3
59.4 °C, 5-HTR4 58 ‘C)iB k30 s, 72 C4E
145 s, 3076, 5S-HTR3GIW: L5 4:
5-ATCAATGAGTTTGTGGACGTGG-3', Fiif
5|%): 5'-“GCGGATGACCACGTAGAACT-3'

(F WK E354 bp); S-HTR4514: L5514
5-CCCTGGATAGGTATTATGCCATC-3', F
W54 S-GTCTTGGCTGCTTTGGTCTC
S'(F K436 bp); B-actinS| ¥ LS
5-GAGAGGGAAATCGTGCGTGAC-3', R
51#¥): 5'-CATCTGCTGGAAGGTGGACA-3'(§"
HK 452 bp), SLERE 3K, UB-actinfE NP
2. BLS uL PCRIRFLF=4) T 2% iR bl &t b
HATHIK, FE120 V, FEAME RO 85
B 1%, HQuantity One 4.6.26¢ K & B0 Mk
PEEAT e 2o i, D B EE. % H
125 [R] 1) 6 %5 B 5 B-actin gk i ' % B 11 Eu A
1EAMRNAR IR KFZ4L.

Bt 403 SR FISPSS17.048 - # A E 4T
HHE b, tHE TR Limean+ SDR IR, %4
V] 72 7 351 5K FH B0 DR 2 7 22 43 A v 9 A B A
#7 ZFFWRFHLSDR K, #5775 2 AN 5% K H
Dunnett's T3R5, LP<0.058% 7H 41t
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fi #5697 L R B S-H T & 3 8 35 PR AR
(P<0.05, P<0.01); SPHMZ54AHLL, SR A
g e S-HTI & 8 W FRIR(P<0.05) (% 1).

5 IE R A A L, SR g A .
o N F A S-H T BE M 3R 0A 3 2 35 16
(P<0.01); SR AL, Bi697 4LS-HTHIBH
KIEE A RIFREE B,  w=rf a2 4
(X 5-HT 1) BH P T4 3 . 3 B (R (P<0.01); 5FH
PEZGA LL A, . i 2 i X S-HT 1 FH
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1R IR B R
BT s R
i GilE EOh5-HISE _ 5-HTZOA i ? f; a!fi ”}‘Z‘I’
(g/kg) (pg/mL) AU AR R B5 TEf% i | FD-IBS, Y
A - 265.33 + 13.60 0.08+0.01 0.09+0.01 0.08+0.01 XA % A8
Rl - 327.30 +22.35" 0.16+0.02° 0.19+0.02° 017+002°  1/R7%77D-IBS
e EZIpAz] 0.03 298.92 +12.16° 0.14+0.01 0.16+0.01° 0.14+0.01° RUZ AR
[rwgli==e2z] 2.50 311.46 +25.92 0.14+0.02 0.17+0.02 0.156+0.02
may gl 5.00 286.29 + 24.43° 0.12+0.01% 0.14+0.01% 0.12+0.01
Si24 10.00 279.86 + 20.05% 0.11+0.01% 0.12+0.02* 0.11+0.01*
°P<0.01 vs IER4H; P<0.05, °P<0.01 vs EAULE; °P<0.05, P<0.01 vs BBIMRIAH. 5-HT: 5-12@A2.
&’ 2 BERFRAHITRER. BER TNEMP5-HTR3, 5-HTRAHIZRIX (mean + SD)
il 5-HTR3 5-HTR4
ark ko FETRR  ED TER  AEiRR A TR
ERBH - 0.10£0.01  0.09+0.01 0.09+0.02 0.11+0.01 0.10+0.02  0.11+0.02
ERZH = 0.29+0.02° 0.23+0.02° 022+002° 0.25+0.02° 0.28+0.02° 0.27+0.02°
el eIz 0.03 020002 0.17+0.02° 0.15+0.01" 0.18+0.01" 0.21+0.01° 0.20+0.01°
[rwgli==e2z] 250 0.24+0.01" 0.19£0.02° 0.18+0.02° 0.21+0.02° 0.25+0.01° 0.24+0.02
flEH 500 0.19+0.01" 0.16+0.02° 0.14+0.02® 0.17+0.01" 0.19+0.01® 0.18+0.02"
SFI84 1000  015+0.02" 013+£001" 0122+001" 014+£001" 016+0.02" 0.13+0.02"
°P<0.01 vs TEE4H; °P<0.05, °P<0.01 vs &EHRILE; °P<0.05, 'P<0.01 vs [BIZZE. 5-HTR3: 52 @AZZR3ZIA; 5-HTR4: 5-
REARSZIRA.
FIKY) W ZE PEKP<0.05, P<0.01); SIKHFIEH K LH5-HTR3 mRNA, 5-HTR4 mRNA
AL, F mAIEA S XS-HTREERA R RIA B E W EP<0.01); SERAM, %6
FH R P<0.01). JTH K RS-HTR3 mRNA. 5-HTR4 mRNA%
22 ZAXAWMHA AR BLEATERY ARFFEILEP<0.05, P<0.01); HFHMEZHH
5-HTR3. 5-HTR4( A&y E40 SIEFEHML, W, mAREHAS-HTR3 mRNARIZL EE T %
PR R RS X S-HTR3FH MR IE B EFHE  (P<0.01), . &EiIE4S5S-HTR4 mRNARIA L
(P<0.01); SRR, T A RRAMIX & FRKP<0.05, P<0.01)(E3, E1).
S-HTR3PH R 122 PR (P<0.05, P<0.01); 5
P Z AL, SRl R R A . T 3 W
R P S-HTR3FAE ik 25 MAI0(P<0.05), i IBSREIGIRH WL b RGEH0, PR 2 RH
FE B S X S-HTR3PAMEF ik B . ADEVARYT, AR R, SR IELLRiIR, (Hig s
(P<0.01)(E2). RORRAE, 154 E B K. PR LIBSZIR
SER AL, BRI KR S 5-HTRG 44, EAERRIE A R IR R R, IR T
(S BT EP<00D); SHUUANIEL, B “TS” . IR L HSE” SR, ik
IRAE A KR T sk, Hfvaragmx  NZmORESH. B BXREY, "7
S-HTRAPHMEFIE B E BARP<0.05, P<0.01); 5 FTEAAFRRHLUAHE, PrAFia, nRBOR R4,
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