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Abstract

AIM: To investigate the expression of 5-hydroxy-
tryptamine 3 (5-HT3) receptor in the gastrointes-
tinal of rats with slow transit constipation (STC),
and to explore its role in the pathogenesis of
STC.

METHODS: Twenty-four healthy Wistar rats
were divided into either an experimental group
or a control group. The experimental group was
daily administered with diphenoxylate (8 mg/
kg) for 90 days to induce STC, while the control
group was fed equal volume of normal saline.
The number and weight of fecal granules and
the body weight of rats were recorded every 5
days. An activated charcoal suspension pushing
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test was performed one week after the adminis-
tration of diphenoxylate to assess whether STC
was successfully induced. RT-PCR was used to
detect the expression of 5-HT3 receptor in the
stomach, small intestine and colon of rats.

RESULTS: By comparing the number of fecal
granule, the mean weight of each fecal granule
and the discharge time of the first granule of
black feces between the experimental group and
control group, we could judge that STC was suc-
cessfully induced. 5-HT3 receptor could be spe-
cifically amplified by RT-PCR. The expression of
5-HT3 receptor in the stomach, small intestine
and colon was significantly lower in rats with
STC than in control rats (all P < 0.05).

CONCLUSION: The expression of 5-HT3 recep-
tor is decreased in the stomach, small intestine
and colon of rats with STC, which may contrib-
ute to the pathogenesis of STC.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Slow transit constipation; 5-hydrox-
ytryptamine 3 receptor; RT-PCR; Gastrointestinal
tract

Suo JY, Xu H, Bi SY, Zhang X, Zheng Q. Expression of
5-hydroxytryptamine 3 receptor in the gastrointestinal
tract of rats with slow transit constipation. Shijie Huaren
Xiaohua Zazhi 2013; 21(27): 2815-2819 URL: http://
www.wjgnet.com/1009-3079/21/2815.asp DOI: http://
dx.doi.org/10.11569/wcjd.v21.i27.2815

i

BH: AFRS5-% & (5-hydroxytryptamine,
5-HT)3 %Ak 2 1% 4% #r B2 42 Ak (slow transit
constipation, STC) X R, § M &6t o9 £ ik, KT
H %A B AR AL 6 KR

Frik: ¥24 A4 B Wistar K R AL 4 25640
BT, I T E R Uk R AR
[8 mg/(kg-d)]# B 2 1% 2 Hr e A5 A B8
AP IOER O AR LEKER. 5 ditFklL
KA HH . KRFREAKAMRRE. AR

u¥ % %k #
BAT, %4 A
12 Ak (slow tran-
sit constipation,
STC) & A L&
1M AR AL 6 L
R, FEHY A
TILEH G S
B, A2 B A IE ARG
IF R e AT
FEWyT . Bk,
RN STCH
g 2R A B HUH B
R LA &
1AL

W@ T ERE
X E AR, B, F
B EHAKXFHRE
BRER

2013-09-28 | Volume 21 | Issue 27 |



2816 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFREABZYE 2013598288 5215 55274
WA A o5 90 dE15251 wk, FIBTEARLE Ty, RAFE MR UE. ANSCRH LR %GPCR(Real-time PCR,

B A4 FSTCH#
Hrekils %
FrHEER KL, 4o
B E M E .
Cajal@ i, c-kit
AERWH¥. STCEH
W Ah 22 3% e £
2O %320
*iE, 5-HT1E %
Aol 55 F
MRS, K
5 FMhiEiE g,
o ik A 1 RE B S
AT

Wi £BHE
spDeponti%
RES-HT 7 Am
B B R i 3B B R
B AR T
BB PE nT
e e A
STC & & 4 W
5-HT3 % kst
FRAAPA TR V.

(49

TEE
Jaishideng®

B % o A-Bi4k RN % (Real-time PCR, RT-
PCR)#M 5-HT3 % A2 12 45 dir AR ALAE A K
RE. DR F A,

SR AT LR LI R AT B A6 B ¥ AR
BH. FTHELEERREAGEZEHE
B 8] T B) i AR R . RT-PCRALSF Fie 738
5-HT3 %Mk, S-HT3 2R 1% AR i AAZ AL R K
B, M. Smas ey Rk YIKT ET
24 B 40(0.744 +0.065, P<0.05; 0.29410.044,
P<0.001; 0.160.027, P<0.001).

it R AU ALK R B M A A /£ 5-HT3
ZARFE TR, E 5T ik 5 STCARAUH A %.

© 2013FHRNDBEEBREDERATHE.

Kb BAERMEES, 5-HT3%2/K; RT-PCR; B
R

BN AR A TRIAE 0 KRR E
SRR AR AR, AT S ST R
X e9Ap 2k L S RRATH R, @IERT-PCRA
R R IS-HT3 AR AEN12 A 3 B 4E Ak (slow transit
constipation, STC)X 5 & M &6 P £ ik T, #2
FSTCK K B Wil ¥ 5-HT3Z AR 69 R 7T 4L A 12
P i BUAR A 0 & R 2R A T AL

REPTF, R, BERE, KIE, B, BERNEWAR SIS
B6- R3S AIRIA. WRENBHHE 2013; 21(27):
2815-2819 URL: http://www.wjgnet.com/1009-3079/21/2815.
asp DOI: http://dx.doi.org/10.11569/wcjd.v21.i27.2815

03I

1 AR AE /N LW AR R B T 8 ILAEAR, K
A 2 3%-5% R A SCERFROE!, /N JLAE A ]
gy A A W RERR A WA M KA
FER I [B] IE 3 B4R R, 255 ) L4 R E
Bl LU EFB(slow transit constipation,
STOYECAZ M. STCHIZ NG, R4
B DR T B AL kA2 T 5 |k i A,
R A R kD RS . HE R T
FEAT I, B AT R AL AN W A, L5
& B SR O 2R T 2. 5-5%
A% (5-hydroxytryptamine, 5-HT)Z& 4 R S;
M EZA T, RS- HT A2 S B
TEPR B VIAEIG. Hodr, 5S-HT3SZ2AR4 A A 2 1
T ES) R . LUEX T 5-HT3R
STCR AWML LU FIRIE N &, MoHE 2

WCJD | www.wjgnet.com

RT-PCR) 7 i MEERIZK PR 5-HT3RAESTC K
B F B R Rk, I S s B A B 4
L.

1 #RRTSE

1.1 M4 FETE SRR & 8l Wistar K24 4,
A E120 g+10 g, HHE N RAFBCEF H i
SRR B SR s RS, APV TR S
SCXK-(%)2007-004, Fiti#/l7) A 5256 20 Fx L2
(n = 12). A R EETR, TR EA
AR 223048 B sl H s 56 . PR 1 wk BAiE
NIAER(E 20 'C-22 C, AHXEES0%-70%, i
. IR BRFA) DA 8 R R (i b s
e BRI R R A IR A mHL). RS
WRIE (B M AT 25 A7 B A w]), AR B 3R K (91 v
FREVE 1 25 47 B2 WD), % MR (1 24 4 B4 27K
FA PR A F); TRNzol-A+Reagent. RNase-free
ddH,0. FastQuant cDNAZ—HE4 A &
SuPerReal PreMix Plusiyll) H TIANGEN/A T,
PCR5 ) F1 5% 1R B-actindy HHISANGONZA 7] &
J(ERD). BOHL(EE E Heraeus A ), 25400000
FEAL(UV-2201 HA Byt A w]), PCRY G4 (Hh [H
SLANA ).

1.2 7

1.2.1 124 AR AL K KA BER 2 5. SR K
PR D 10 N AR A i LA K R, 24 UK
LR AL 23 SR MG R, Bl 12, HART
AR TE I 2 S KRR B IR, SRR ALK
SRR H LA 7 R CRIE #E S (8 mg/kg), o L 2H
DLAER AT ALK, 435 did sk 1K B 2S5 h 5k
FEE T M K AR TR, 19790 dJE AbFE KB,
WILHEE. M. 4IA421%50.5 cmx0.5
cm, fEAF TR 4 F Ll ek AT 1)
S 25 S T S ).

1.2.2 Wi A% #r oy g 52 RGP R o T v
S8 TORLREAEHE H IS ). 452 2 1 whois IR BUAA £ 24
h(ARZE/K), 2 HEN100 g/Li% 5 B2 mL. M
FEE SEEE TR TR, sk AE 1S B B kL R A HE
HH 7).

1.2.3 A2 S RNAR I 41414140 mg) A
TRNzol-A+1 mL, HAJ A AT R P 5
H TEppendorfi&, 15 'C-30 CJES min, {F#%
BREAEAYEASE. 4 °C 12000 r/min L
10 min, I F3E, T EEER A E 7200 mL, fil
FIE5 s, FIRHCE 3 min. 4 'C 13000 r/min

2013-09-28 | Volume 21 | Issue 27 |



REHT, 5. SRR ERES- R ERBANTA -
WA % 2

BNER S|¥IE5l RER/\bp)

5-HT3R E55'-CGCCTGTAGCCTTGACATCTAT-3! 160
T55'-CGACCTCACTTCTTCTGGTGTT-3

p-actin E55'-CCCATCTATGAGGGTTACGC-3' 150
T35 -TTTAATGTCACGCACGATTTC-3'

5-HT3R: 5- 2 EBAZ3Z/A.

paxi:l FEERIZIKI/d) FEBRE (mg/Fi) BRIBEHLNE)(min)

SK A 24.04 +1.52 147.73 +6.94 970.00 + 15.28

WRA 34.56 +2.74 131.60+9.83 402.86 +22.33

PE <0.01 <0.05 <0.01

0210 minji, FEF 45> 3)2, RNA T EA77E T I
JEICE AR K K ARES 208 I B0 P,
NSRRI S N E, YRS, SWCE2S min. B 5
4 °C 13000 r/miniL>10 min, 25 b3 o5 ol £ )
S R BRIk YTEE, RIVRNAYTEE. JIA1 mL
750 mL/L LBEPESUTHE, 14 °C 5000 r/min %
03 min, BB, EiR T2 min, JIAS0 uL
RNase-free ddH,O, & EWFT. RS LATE /%1
RNA. ¥ CHEHUF RN A FH 2 4366 B AU
FLAERE: B0 pLAE S IIA390 pL RNase-free
ddH,OMi B, 7o IRA], WA 0 54,5501, 1
ANFER A 3IK, BUYME. A/t T 1.8-2. 148758
RNAZE SRS RFF B T-80 CLRAE .
1.2.4 ##F 45 MmcDNA: k%1% B FastQuant
cDNASE—8E G Bl G v I AR, 1 ORI
(IRNA #4355 BcDNA, #3720 pLIf) e viAAk %
1.2.5 31 4%t Ao A il PubMed%di 5 5 4%
FISE5 14, K Primers 08K - HEAT 43 M I F Bk
A EIEM T4
1.2.6 PCR¥3%: "% $% 1 SuPerReal PreMix Plus
TR G U A, #0720 LI N AR R, Tl
PCRY G ACHATY 4, AL M 3K, PCRIR
NSAT(—2Pi%): 95 CHIARMELS min, 95 CARPE
10's, 57 ‘CiE-k30's, 72 CZE{H32 s, JL40MGIR.
PCR=H) 42 %35t R WE B I FL vk 20 BT FEL I 1 5%
SRl ith 2 I sEAREASRE S I CH{, I AR 8
SV IR A 1) 5-F2 (i3 2 AR IR R .

Bt A0FR SR HISPSS17.048 v A F k4T %
oA, B Limean £ SDR R F AT 7 ZE 04T

(49

kR £ 3

Baishideng® WCJD | www.wjgnet.com

FIRTH . P<0.05 4 7 5T vt 2 X

2 B8

2.1 KARAE AR AR 2 5,2 SEIG 4K
B H 28 AR E B 2 /D T X R4 (P<0.01) . F
)R Rr 200 5T K T 0 FRZH.(P<0.05); SEBe4H K
ST R SR R I TR K e R AL(P<0.01),
. B S 56 A K BRI A i I TR B G, 3 P i A
I(F2).

2.2 5-HT3%AmRNA KL K-F 5-HT3ZAAHI A
Z[FIRT-PCR™ W filifife 1 2635 4y 2o — g, R IW
ERE Y AN G P — R A A, L E AR
P L& RAF(EI1). 5-HT3 5244 7L 18 4%
RAERAE . N S R ik e
3 5140.74440.065. 0.294+0.044, 0.16+
0.027, YL FIEH X H4L, =R Ak #m X
(P<0.05, 3%3).

2.3 wik% R 5-HT3Z A B-acting) H ) 28 i
VKJE, S5 R RoRY I BOR/N S Rk R/ 58
A —H 2%I5 R B B HL VK B R PC R4k B
— 4 (K12), FHIRT-PCRAEFF SHEEY H95-HT3
AR, G RATEE.

3 ik

5-HTAE R S AR T, |2 HiA7 A
TR RSN D, Hrho5% ks T H miE,
H AL T W8 56 41 il (enterochromaffin cells,
EC). 5-HTH a2 hdi &, Ninz5
HHIEZ S SR P T A S-HT

RT-PCR# KM
A B E &Kt
5-HT3 %4k £STC
oy kik, A
WEAESTCK R
W A6 R A
T, #=5-HT3
THRTHRAL T
STCHy & 4.

2013-09-28 | Volume 21 | Issue 27 |



2818

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRAENEILEYE 20135E98288 5215 5274

iR EE
AL i B R
STCX AS5-HT3%
ey FE R, T
ASTCAK A 8 9%
P A P AU R AL
ARG, BB
T A0 R R
J 2 R AT B3

(49

TEE
Jaishideng®

SCI4A XiRLE
= INB =hn 8 /MNp %%
5—HT3ZAENTIAS(2 %%Y) 0.74+0.065 0.29+0.044 0.16+0.027 1 1 1
HE -6.826 -28.061 -54.8
PE <0.05 <0.001 <0.001
5-HT3: 5-2 3.
A B
4.97599 : 161348
a0 e
331733 1.24428
) 1.05969
S 276444 -'E A -
2.21155 ?0'69051 5—HT3%5{AK—>
1.65866 &
1.10578 5 0.50592
0.55289 NG
0.00000 === 5 0.13674 1= -
-0.04784 Po=
2 4 68 101214 16 18 2022 24 26 28 30 3234 36 3B 40 6 8 0 72 74 6 B8 K2 M % B 0 D

{5704

B 1 5-HI3ZEMRNASLETSOLE 8 IS HAMRIRREL. A: SINTOLERY HEAhL; B: k.

bp M 12 3 45

500

250
100

B 2 KEBBHES-HT3Z{ARB-actin mMRNARIKEIR
B. M: DNA marker; 1F029306H5-HT3Z/A; 3: XIEZA

SZ A T 0 PR o 0 3o OS2 A S v e b D
KA, 7RSS, 15T RY, HAp5-HTI,
5-HT2. 5-HT3. 5-HT4. 5-HT7 X &34 T8
i, L Ihfgs 5", De Ponti% !l s-HTH]
i W TEIZ S tk, FEHE i A o PR U
5-HTAKZ 5 Wah 3 A A o3 e i 425,
W WO S-H T3 524k ) 340 5 a4 A
W R 53-8, AN D ER 55 I 2 (P A ik, 4 kel
i P 25 il ik S 3 ik e, S-H T3 A2 A
JE S-H T2 M p g Sy B B2 (g SRR ap 2 34
EWirfE B, 5 H 8 RO, G g
A I S-HT3 2 ARk E W) 1) K k. DAt
S-HT3ZAKBE A Wi itk i, X258 W)
Sy = AR AR - RV RIE 5T Rk 1 A

WCJD | www.wjgnet.com

i RAE BAHL S A 9 s ) I S-H T JeS-HT3
SZARAE Ay T LI 8 35 T LR M v A
FIVE . HAT, % T5-HT33Z2KAESTCH I % Ik
R R IE AN LB KT, B DR 3R R 9 v e
AIE. T AR i G g LU 2R VR AIE K
STCHE A &5 1 S-HT3 52 /4 BH ML 4 (o 55 6] 1R 21
SR SRS BRAK. ARKIETT R, S-HT3%Z
AIERRUE AN SRR 3 I8 B 4l
WS BRI, ot AR S A AR i A7 (5 5-H T3
TR FRIE . Bk, S-HT3Z AR EIE Nl
5 RIS T S i o i 1) A 3o, A A ik 2
oy T AL E s ks, kg T i )
A, D80 T a4 s, AT 75 S8 R = .

AL R [ 19864F 1 R H LISk, 8%
LS T C A2 LA &5 W A anpd i FIXT R 4 35 . 2835 77
TETT RN 2 4 B 5 U AR YRS T S-H T3 %2
RAEE R ) R B N R gl i, H
N TR ESBIMET S5 . R g R IR
STCA G 15 s5 A7 9%, H55-HT3Z AT i m
N2 T EHNA I DR STC 4
93 5 1 2 ) S A DR, Madrid 552 Y5d 1 i
S 2ER AR SE T STCREH WALE Mg sh i bk,
AT SRS TC K WA B M5-HT3Z k%
KR, FTREAFAEAE Wash ) e, I B L3)
Vil e

B, 1AL AR K B S i iE T 5-HT3 %2

2013-09-28 | Volume 21 | Issue 27 |



REF, 5. (SEaiPNA S SRS - L3 ARIFRIA 2819
PRI R IE B BT X R4, 327~ ] Be N 1846 5 rogastroenterol Motil 2010; 16: 61-70 [PMID: 20535328 W @ 4% 4% 4
DOI: 10.5056/jnm.2010.16.1.61] K SR AR A

JR SR 10) B g LA AL ).

10  Camilleri M. Serotonin in the gastrointestinal tract. Curr ¥, 7 A E, R
Opin Endocrinol Diabetes Obes 2009; 16: 53-59 [PMID: A $ 4% 5L 91 — 5
4 BEYH 19115522 DOIL 10.1097/ MED.0b013¢32831e9c8e] FIAL, {ifFit—%
. ) 11 Gershon MD. Review article: serotonin receptors K
1 Benninga M, Candy DC, Catto-Smith AG, Clayden and transporters -- roles in normal and abnor-
G, Loening-Baucke V, Di Lorenzo C, Nurko S, Staia- mal gastrointestinal motility. Aliment Pharmacol
no A. The Paris Consensus on Childhood Constipa- Ther 2004; 20 Suppl 7: 3-14 [PMID: 15521849 DOI:
tion Terminology (PACCT) Group. ] Pediatr Gastro- 10.1111/j.1365-2036.2004.02180.x]
enterol Nutr 2005; 40: 273-275 [PMID: 15735478 DOL: 15 Dpe ponti F, Tonini M. Irritable bowel syndrome:
10.1097/ Ol'MP.G'OOOOlSSOZl'24327'88] . new agents targeting serotonin receptor subtypes.
2 Hyman PE, Milla P], Benninga MA, Davidson GP, Drugs 2001; 61: 317-332 [PMID: 11293643 DOI: 10.21
Fleisher DF, Taminiau J. Childhood functional gas- 65,/00003495-200161030-00001]
trointestinal disorders: neonate/toddler. Gastroen- 15 TS, PR, S B A Ve th
terology 2006; 130: 1519-1526 [PMID: 16678565 DOI: EhPEEELE A5k 2k 2005 13: 410-413
10'10?3/ j-gastro.2005.11.065] 14  Tong W, Kamiyama Y, Ridolfi TJ, Zietlow A, Zheng
3 Shahid S, Ramzan Z, Maurer AH, Parkman HP, J, Kosinski L, Ludwig K, Takahashi T. The role of
Fisher RS. Chronic idiopathic constipation: more 5-HT3 and 5-HT4 receptors in the adaptive mecha-
than a simple colonic transit disorder. | Clin Gas- nism of colonic transit following the parasym-
troentero{ 2012; 46: 150-154 [PMID: 22011587 DOI: pathetic denervation in rats. | Surg Res 2011; 171
10.1053/].gastro.2005.11.065] 510-516 [PMID: 20691988 DO 10.1016/j.jss]
4 Dinning PG, Di Lorenzo C. Colonic dysmotility 15 BRERE kL, RO eSS S
in constipation. Best Pract Res Clin Gastroenterol B A RS - H T3S R F A S0 g
2011; 25: 89-101 [PMID: 21382581 DOL: 10.1016/ BE25 2011, 42: 14-16
j-bpg:2010.12.006] 16 TR, BUEEAE, RGN, SRR, Fot, . 12
5 Gray JR. What is chronic constipation? Definition FER TGRS 4k Irh 7 12 6 e AR R 25k
and diagnosis. Can | Gastroenterol 2011; 25 Suppl B: 2= A A 2t 2006; 14: 3111-3115
7B-10B [PMID: 22114751] 17  Devanarayana NM, Rajindrajith S. Association
6 Sikander A, Rana SV, Prasad KK. Role of serotonin between constipation and stressful life events in
in gastrointestinal motility and irritable bowel a cohort of Sri Lankan children and adolescents. |
syndrome. Clin Chim Acta 2009; 403: 47-55 [PMID: Trop Pediatr 2010; 56: 144-148 [PMID: 19696192 DOL:
19361459 DOI: 10.1016/j.cca.2009.01.028] 10.1093/ tropej/ fmp077]
7 Tonini M, Pace F. Drugs acting on serotonin recep- 18 Bassotti G, Villanacci V. Slow transit constipation: a func-
tors for the treatment of functional GI disorders. tional disorder becomes an enteric neuropathy. World |
Dig Dis 2006; 24: 59-69 [PMID: 16699264 DOI: Gastroenterol 2006; 12: 4609-4613 [PMID: 16937428]
10.1159/000090309] 19  Bharucha AE, Phillips SF. Slow transit constipation.
8  BRWE, wzot, &AL IR, e, wkegde, Ko Gastroenterol Clin North Am 2001; 30: 77-95 [PMID:
18, TR R . — SRR B AR R g E A 11394038 DOI: 10.1016,/S0889-8553(05)70168-0]
R ZGIaTT L. IR JLRLZRE 2009; 27: 580-584 20 AR, A eI ER R LHIPT IR, B
9 Kim YS, Choi SC, Park JM, Choi CH, Lee DH, SEZES 2007; 19: 416-418
Son HJ, Sung IK, Jeong JJ, Lee JS, Shim KN, Lee 21  Madrid AM, Defilippi C. [Disturbances of small

KJ, Hong SJ, Choi MG. The effect of tegaserod on
symptoms and quality of life in korean women with
irritable bowel syndrome with constipation. | Neu-

intestinal motility in patients with chronic consti-
pation]. Rev Med Chil 2006; 134: 181-186 [PMID:
16554925]

YAt M Btk &L

(49

kR £ 3

Baishideng® WCJD | www.wjgnet.com 2013-09-28 | Volume 21 | Issue 27 |



