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[ Abstract ] Objective; To investigate the effect of Chaizhu Ningchang Fang ( CZNCF) on 5-
hydroxytryptamine (5-HT) signal system of irritable bowel syndrome (IBS) model rats. Method: Totally 60 male
SD rats were randomly divided into the normal group, the model group, the dicetel group and CZNCF high,
medium and low doses (2.5, 5, 10 g -kg™') groups. The IBS rat model was established by means of composite
stress. After the successful modeling, the rats were orally administered with drugs once a day for one week, and the
normal group and the model group were given isovolumetric normal saline, in order to detect the semi-quantitative
score in general state, abdominal withdrawal reflex (AWR) score and minimum volume threshold. The 5-HT level
in rat serum, tryptophan hydroxylasel (TPH,), 5-hydroxytryptamine transporter ( SERT) , 5-hydroxytryptamine 3
receptors (5-HT,R) and 5-hydroxytryptamine 4 receptors (5-HT,R) levels in colon were determined by ELISA.
The mRNA expressions of TPH,, SERT, 5-HT,R and 5-HT,R were detected by RT-PCR method. Result:
Compared with the normal group, the model group showed significant differences in all of semi-quantitative score in
general state, AWR score and minimum volume threshold increase (P <0.01) and up-regulation in 5-HT in serum
and TPH,, 5-HT,R in colon (P <0.05, P <0.01) and decrease in the levels and gene expressions of SERT and
5-HT,R in colon (P <0.05). Compared with the model group, CZNCF significantly decreased the concentrations
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of the 5-HT in serum, the level of TPH, in colon, 5-HT,R level and gene expression in colon, and up-regulated
SERT, 5-HT,R level and gene expression in colon (P <0.05). Conclusion: CZNCF may reduce the visceral
sensitivity of IBS rats and relieve 1BS symptoms by regulating multiple targets of the 5-HT signal pathway of 1BS

model rats.
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HEREY 5-HT, 4 Z MR ALl 1 (TPH, ) ,5-HT §%
iZ K (SERT) ,5-HT3 %12[&(5-HT3R) ,5-HT4 57K (5-
HT,R) , )\ Z 8 3 09 ff BEAF 55 28 R 7 1 5 X 1 & ok
ZRAIEAR AL R B S-HT {5 5 38 i 4 15 VE IR 3 58
KT8 I76 7 W0 5 P &5 B AR I BLA .
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L1 254 #MEER T Jr (CZNCF) 475 (5480 9
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T26 g) ,RBGE 258, A 8 {5 7KI2 3 2 h, /KRl
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ZAEX B 1. 14 W55 TR & R B R . B
REES ¢ B4 B~ A & 0.92% , K&
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MBR1103) , 30 %% 5 150 & (T MERE A= W0 A BR 2> W),
#t5 R111-02) , PCR 3 ) (B 52 A Hr il 2 &), it 5
AQ111-02, AQ101-02-02) , 51 ¥y ( L ifg /= T2, 4t 5
HC-450599, HC-573868, HC-458559 ), Nanodrop
2000C B %¢ 5t 43 56 6 it (35 B Thermo 24 &),
Rotor-Gene Q %3¢ % %€ 1 PCR ¥ ( 3 [H Qiagen 2
Al ), Spectra Max M2 #U fiff b4 (3£ [E AB A ) ),
5417R A= 250 AL (78 [E Eppendorf 24 #] ) , JJ100
ARG % L R (R B A BRA A .

2 Ak

2.1 @ ZECCER[4 ) TR R TE A I
BT IBS B WAL, R OE A H AR SR AN, ok
AR, AR B AL B 2 AN [ A 57 3R 3
THIFIZFE (24 h) HOKFIZFEIF MR (12 h) 8
PR (1 b)) H AR A WE VK (1 h) A7 A4 (3 h,
B ARG S 21 d, 7Y AR O
B2 ~3 .

2.2 WY KRRBEVLY N 6 41,4 10 H,
BJVIE % 25, A5 R 40, VU 4k BB 4 (15 mg-kg '),
CZNCF I b ) B 2 o0 3l R A2 245 2.5,5,10 g-
ke ' HEBIIES 2 KITUh ig 425, L6 42
FHE AN 50 A I R A 0.5, 1,2 /%) i k4525 7
d, BRI, IEHAMBIRIA Y ig 55 PR K
2.3 BIRLPEAN S AR

2.3.1 KR —BARSHUEE  HH B BT 45 S
HESCHR L6 ] (9 75 vk , WL 58 45 04 b 45 31 °F 2 & 19 R
O3 o ARHE LLR 4% 100 45 A WL 224 2 2 E R i ALy D
MRS BRI L HE Wil 1 4, b 3h 2 4%, —
W3 5,284 55005 s QIR R IR 8 1 47,
W 2 4y, — M3 4 TGk 4 4 AR RIS TR S5 QWA
THEO >, IEH 14 @R KRE K HEL 1, A5 2
gy, — M 3 4, IR AAH R 4 4y R IEE S B
REARCIR S , PR BE 1 43 #BHR 2 4, 155 3 4%, 5B 4 4y,
GhE S5 5y @ KRR R 1 40, fHJ% 2 43, IE% 3
Gy ABT 4 o ETLE 5 4y, RS WEITH B KX
R BT H RS ST IER , 43 P4 A A
N T B 45 2 A 78 2 v 10% 1K BRI AT RS
FLHEN: 11 ,90% 19 K B 2 3, )i 240 K B i I 35
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R 10% x1 +90% x2 =1.9, — AR WMEAL B K
BRI, 4570 82 5 DR DB )

2.3.2  NREBUREITA WS BB IR A
SFCAWR) PFA-FI 5B AWR (9 5 /N2 5 1B {4 R L
EAYERTEM AR bR . SCHR AR R B 12 h 8RR ARk
TE L BEIRRIE T R AR T2 )l ) BR B4 AT
WIEZ N 6 em, [B5E G0, B84 =04 E I
Fevt AT S i, 38 o S T O Bk T 7, O i
i AT R P o R BUE B 30 min J5 KK
118 20,40,60,80 mmHg A [A 9 5 7 <, W I 2
MEARMEVEAT AWR I3 o WS 21 K U 8 48 k2 10
BB R 2 S OB Y TR ) (B mmHg) , B 5
i AWR B /DA BB A HORRIE 3 W, &
WA 5 min, O, AWR S 4RiE" WK 1,

F1 [EMEERS (AWR)ITESIRAE

Table 1 Abdominal withdrawal reflex scoring criteria

2 4R 11 52 S 4

S5 ELIA YT SR O R U 2 A AR E
25T S O 4R AR E 18 AT L 3 Sk A
SR A T MU S JUL A B A A (L P A A 2 3 T

25T R B R UL PR SR B A A R A
b TR 17 20

S A ML UL PN S8R A A A R S L A 2 B 4
A S T

w e o= o|F

2.4 PRARRE EMEHE,L 10% HKE SR

%2 TPH,,SERT, 5-HT,R,5-HT,R, B-actin &AM B3| #M/E3 4

JREE W 3 3l kO, B 2 B2 mL i, 43 ) i E
0.5 h, 2> 10 min(3 000 r=min ") , LI, —20 °C
PRAEREI bR BE 3 3 Pk B 5, BUEES i 29 2
em WA AHAFIE - 80 CLRAF .

2.5 WSEIME S-HT M5k TPH, ,SERT,5-HT,R,5-
HT,R KV S 454 218 PBS Vi, uE 400
T A A P AR K A A B B B
1M ¥i B ELISA 120500 S d B 484, b H 4 B Sl As )
TE 450 nm b SEEE A, K H CurveExpertl. 3 #E4T 45
T Ze M 2], I+ 506 0 B Mk B

2.6 il E 45 ip 4 40 TPH, , SERT, 5-HT,R, 5-HT,R
mRNA ff)3Rik  ORNA $2I: R A Trizol — 4 ik
Fi & P HUZE 7 41 240 5 RNA FH 28 56 40 96 5% BE 31 22
S RNA @Yk BEFNSERE , DI DR 1.8 <Ay 1/ Asgo am <
2.0, @& cDNA. L OligodT 5[4y, I b AR 20
pL, 30 U] B # A, - 20 CIR A, @PCR 3. LI
— EEA cDNA i B 5 VE S Xof B g 35 R ) o
PCR, ¥ 14 4514/ 95 °C 20 min FWiA5PE,95 C 15 s 45
P£,60 C 30 s iR &k, 4t 40 NEH . @i H gPCR Y
HEATSC I A 5 PCR RN, 2N 45 5, AR 48 00 A5 1Y
FEl C, B Rbr o 2, SR R0 RE i 1) AH X S R ¥k
FE, 0 H B 0 AE 6 R b 5 DL B LAR D Y
B-actin P 2 1 AH X L 15 ¥ DU 4075 2] B A9 ZE K mRNA
FIRPAXME, 1P HIInEk 2,

Table 2 Forward primer and reverse primer of TPH, ,SERT, 5-HT;R,5-HT,R, B-actin

HEH [ERZ GEIR/

TPH, 5'-TCCGAACTCGACGCGGACCA-3’ 5’-CTCCCTGCAGGCGTGGGTTG-3’
SERT 5'-AGGAGTTCTACTTGCGCCAT-3’ 5'-AAGATGAGCACGATGCAGAG-3'
5-HT,;R 5'-TGCATACCATCCAGGACATCA-3' 5'-CTCTTGTCCGACCTCACTTCTTC-3’
5-HT,R 5'-GCTGGGTCATTCCCATGTTT-3’ 5'-CAACTATGCCGATGTTGTTCC-3’
B-actin 5'-GTGGGGCGCCCCAGGCACCA-3’ 5'-CTTCCTTAATGTCACGCACCATTTC-3’

2.7 GitsrHr FH SPSS 19.0 G itk fF ab B, 5250
BAELL v =5 RoR, AL E R B IR 2R O 25 4%
Mo P<0.05 HES 2N,

3 £R

3.1 —BRRAEUE  SIERHAM L, &5 8RR
TR, > 8 5 2%, By WA il | 76 (0 B 15 A4 L, 4 i
W L, — BOIR AT A IBS BRARAE . W3 3,
3.2 K4 AWR ¥ K/ Em B R AE
B OS5 IER UM H, AR BUFE I 3 R ) 20 ~ 80
mmHg if AWR P04 B EMHE2ER (P <0.01),
N B EE 2 E R (P <0.01), H5EAIA
B VEHE IR B ZHAE 20,60 mmHg JE i {25 K T 45
HIZH (P <0.05,P <0.01), fix/NAs i B E 35 1k T)

(P <0.05), SeRTHHH&FGEAE AWR 3450 1
HREAL, B /N i B 0 35 TR (P <
0.01), W4,

3.3 KA S-HT M5y TPH, ,SERT,5-HT,R,5-
HT,R KAk 5 IE 5 1M e, BERYZ 1M 3 5-HT K
B (P <0.01) 45 TPH, ,5-HT, R 7K F-BH i
FFE (P <0.05) , 45 SERT,5-HT,R 7K °F i 2 A%
(P<0.05), SR ML, SR T H T & H
2l n] B FEAK M7 5-HT /K (P <0.05,P <0.01),
A2 TPH, A1 5-HT, R 7KSEF# M, SERT /K367,
HAREME2 R (P <0.05); & Al &4 5-HT,R K-F
R G (P <0.01)  VEAEIREL Y 5-HT K F-F1
5-HT,R /K BRI g ZREAIR(P <0.05) . WLER S5,
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®3 EEATNRBEA-—BASHEEERSIBERILE (3 £5,0=10)

Table 3 Comparison of observation of semi-quantitative scores in normal group and model group of rats (x +s,n=10)

— kA5
LT 1A ERES 1A ERES 2 A RS 3 A
i 34.8+0.6 28.6 +0.3" 24.7+0.5" 20.3 £0.6"
FEH 34.5 0.4 35.0 0. 1" 35.0 £0.2" 35.0 £0.6"

e HIEF AL P<0.05,

R4 ERTFTHAMNBEARATDBEEN AWRHNESRE/NBEBRNEHZIE (2 £5,n=10)
Table 4 Effects of CZNCF on AWR score of different pressures and minimum capacity threshold in different groups of rats (x +s,n =10)
a5 ) it JigEF AR Il S Sp /G /NS R E
/g-kg ™! 20 mmHg 40 mmHg 60 mmHg 80 mmHg /mmHg
EH - 0.55 +0. 50 1.22 £0.42 1.83 +£0.37 2.33 0. 37 48.33 £2.38
A - 1.89 +0.49" 2.78 +0.53" 3.33 £0.50" 3.72 £0. 45" 20.83 £1.86"
U 4k Y5 5% 1.5x1072 0.82 +0.47% 2.16 £0. 46 2.69 +0.37% 3.16 0. 36 32.86 2. 627
CZNCF 2.5 0.78 0. 42% 1.83 +0.37% 2.50 £0.50% 3.54 +£0.50 29. 44 £2.30%
5 0.61 +0.49% 1.83 +£0.37% 2.22 +0.42% 3.00 =0. 58 37.50 £2.50%
10 0.56 +0.50% 1.11 £0.31% 2.11 +0.31% 2.27 +0. 45% 45.55 £2.30%

ESERA IR P<0.01; SE#EIZ A P <0.05,% P <0.01,

x5 HARTFHANARME S-HT 4&5574H % TPH, ,SERT,5-HT,R,5-HT,R /K EHIE I (2 £5,n=10)
Table 5 Effects of CZNCF on level of TPH, , SERT, 5-HT;R, 5-HT,R in colon of different groups of rats (x +s,n=10)

26 51 F /g kg ! 5-HT/pg-L~" TPH,/ng-g "' SERT/ng-g ! 5-HT;R/ng-g ™" 5-HT,R/ng-g "'
EH - 376.8 £51.4 7.6+1.6 11.6 1.5 18.7 +3.4 20.7 £3.2
i - 742.1 £86. 7% 19.8 +2.3" 6.4+2.7" 39.2 +4.7" 9.6 +1.1"
VE 4 17 2 1.5x10 72 493.6 £68. 1 19.5+6.6 6.9+1.8 29.7 +4.6% 11.0+2.9
CZNCF 2.5 640.8 £77. 4 15.3 1.7 6.5+1.9 33.7 4.5 10.6 2.0

5 549.2 +46. 6% 18.0£2.7 9.9 +3.1 31.8 +2.0% 13.4 2.4
10 376.5 +40. 8% 11.7 £2.2% 11.9 2. 9% 22.2+1.9% 15.3 £3.1%

. SERALE"Y P<0.05,2P<0.01; 584 HED P <0.05, P<0.01,

3.4 KU KB AHLS Fh TPH, , SERT,5-HT,R,
5-HT,R mRNA Rk HIEH A, KA
45 41 40 TPH, ,5-HT,R mRNA ) £ ik i 2% 7} &
(P <0.05),SERT,5-HT,R mRNA [J 3 ik B& AL (P
<0.05), SR R, SR T = A & 4l

*6

SERT Ml 5-HT,R mRNA [ ik 0 2 7 &5 (P <
0.05) %R T w4 5-HT,R mRNA
Tk FEREM(P <0.05), DL4EW B2 5-HT,R
mRNA [ ik KA R4 B EFEAL(P <0.05), UL
# 6,

LRFHANEEKRLEHELR TPH, ,SERT,5-HT,R,5-HT,R mRNA/B-actin {J &M (z +5,n =10)

Table 6 Effects of CZNCF on expression of TPH, ,SERT ,5-HT;R,5-HT,R mRNA/B-actin in colon of different groups of rats (x +s,n =10)

mRNA/B-actin

151 /g kg™
TPH, SERT 5-HT,R 5-HT,R
E % - 0.34 £0.05 1.19 £0. 16 1.17 £0.25 1.41 +0.33
i - 1.11 £0.27Y 0.55 £0. 09" 1.97 +0. 48" 0.71 +0. 18"
VG 24 5 1.5x1072 0.91 +0.25 0.61 0. 10 1.07 +0.24% 0.97 £0.26
CZNCF 2.5 1.12+0.18 0.63+0.11 1.74 +0. 30 0.85 +0.23
5 1.03 +0.26 0.59 +0. 09 1.49 0. 46> 0.82+0.15
10 0.82+0.15 0.77 £0.11% 0.95 £0.25% 1.19 £0.30%

T HIEH AL P <0.05; 5L HEY P <0.05,
4 itig
0245 L S B A R R R A 8 e R T
ORI P 7 AR Y L il L DA 2k Tl 3, i A
AT LN Z 07 1 A4 IBS B0 IR 3R, B i 7E AH G 58
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TR 20 A B P U U B 3 TR A A IBS AR A AR
fiE o S8R T R 77 4 0 D 2 1R B 20 K B A 0 AT R
R A2 WY b U e | R 43 R R R IR T %, 2 fiE
SR A A FORLIR , — ORISR e . 5 R A
A LL , S8R T 1 7 4 5 B 2H R DG 4 V5 2 3 T
EREAT AWR VF 53 R g A AL R BRI S5 /N 25 o 3 1E
(P<0.01) 52— ry R, DL g5 i B 4
VNSRS 2 N WO VE T € N A=
RO

5-HT {55 7 46 £ 4 45 o 16 0% 30, 9645 40 W 2
e, 138 i 18 v X ph &2 SR (5 5 RS AR
fES5-HT {55 G s ot B v, AR & il 4RI 55 40
N2 AR ZE G A AT L B RT3 i e R
W K U s R B A RS AE B R, A
Ji5-HT 55 REMEN AL RE . TPH, H
g @AM AEY A K 5-HT, SERT 38 i3 X B il i1
S-HT FHEHC, 85 0] 5-HT e i, AR 20 2%
oM, TPH, £ 1k #5 Jz SERT 235 F B 2 51 4h
JEl 5-HT 7P T ) 8 25 R, $ R 58 R 7 i Oy il
TR R R 4 K B 45 TPH, B9 /& 1 & & A |
SERT # 1 & it FIEE R 3R 3K, 83 1 5-HT 19 4 AN
TR, P B RL R BRUARE 5-HT 58 KF

16 5-F A 32 K K 5-HT,R FI 5-HT,R 5
IBS KA HLE ¢ R M@0 . S-HT, R %4 %
g A Lot R & R G LR ERES S
PN SO 1 9 Y %5 DDA OG . 5-HT,R 38 3 R i i
S AR G 3 T R 4 R G 2R L A SG IR (CGRP) |
P Yy i (SP) 4 5 2L p 28 38 0 1) R, 52 ) 1 B 1 1Y
BB 4 U VI Sh B B R AR S
o IBS ALK R 45 1 5-HT, R ik B 8 (P <
0.05),5-HT,R &} & F kAL (P <0.01) 53X —45
5 CHR AR S R AT

5-HT 3l fif v A4 ) 5 L B B B L 32 IR 2 B 3R 1Y
AR PR AR L 24, S R 4 R B OE R A B RE
KRR RMEESHT S-HT F 5 &3 5w mE
i Dy e s BEOR & o AR 0F 9% 45 R4 R, X TPH,,
SERT,5-HT,R,5-HT,R [ Z I 5507 35, vl BB J& 44 AR
T J5 WA 5-HT 55 38 H A IS o9 Wk o skt |
P B M D RE Z AL AL
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