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Relationship of TRPV1/5-HT expression in intestinal mucosa and rectal compliance

in patients with internal rectal prolapse

Zhang Xin, Tian Yue, Tong Weidong, Li Fan, Wang Li, Zhao Song, Ye Jingwang, Liu Baohua ( Department of General
Surgery, Center of Constipation Diagnosis and Treatment, Institute of Surgery Research, Daping Hospital , Third Military Medical University,
Chongqing, 400042, China)

[ Abstract | Objective  To investigated the relationship of expression changes of transient receptor
potential vanilloid 1 (TRPV1) and 5-hydroxytryptamine (5-HT) in rectal mucosa and rectal compliance in the
patients with internal rectal prolapse (IRP). Methods A total of 20 out-patients who were diagnosed as IRP
in our department and 20 sex- and age-matched healthy individuals for physical examination from October to
December 2012 were enrolled in this study. They received colonoscopy after anorectal manometry. Immunohis-
tochemical assay for TRPV1 and 5-HT was carried out in the mucosal samples from the lower rectum at 4 c¢cm
above the dentate line. Results  The initial sensation volume was significantly higher in IRP group than in
normal control (Z = -3.710,P <0.01), but the largest feeling tolerance volume was obviously lower in IRP
group (Z = -5.181, P<0.01). The rectal compliance was significantly lower in the IRP group than in normal
control. TRPV1 was extensively expressed in the rectal mucosa of IRPs when compared in that of control
(Z=-5.085, P<0.01). Similar expression was found in 5-HT in the rectal mucosa (Z = -4.734, P <
0.01). Conclusion  Rectal compliance in patients with IRP is significantly lower than normal control, which
might be related with the significantly enhanced expression of TRPV1 and 5-HT in rectal mucosa which causes
rectal hypersensitivity. It is may be one of the mechanisms of bowel dysfunction as anal bulge and frequent defe-
cation in patients with internal rectal prolapse.

[ Key words | anorectal manomeltry; transient receptor potential vanilloid 1; 5-hydroxytryptamine;

internal rectal prolapse
Supported by the Natural Science Foundation of Chongging ( CSTC2013jjB0092) , the Starting Fund of Scholars Returning From Overseas of Third Military
Medical University (2011XHGO8) and the International Cooperation Project of Chongging (2011g20045). Corresponding author: Tong Weidong, E-mail:

tongweidong@ gmail. com

[EETE] T A RRRE IS T H (CSTC2013jiB0092 ) ; 45 =T B A 1% 15 A 5 314 (2011 XHGO8 ) ; T el B 4+ 251 H (2011620045
[{#EE1EE] DA, E-mail:tongweidong@ gmail. com
[fL5EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20130925. 1544. 005. html(2013-09-25)



o35 w21 B K Ok ¥ %
J Third Mil Med Univ

201311 A 15 H

Vol. 35, No. 21
Nov. 15 2013 2283

B % N I FE (internal rectal prolapse, IRP) 238
S Ao P v T iy V0 2R 2 8 4 2 0 AT o 7 S LA
WA LT T A2, IEAE ISR 5 A7 ) —
I , S 1 A 1A LA B Py TSR
SR SR PRI AR Y o . TR R R U S A T
A —E R 2 IE TRP A0 A 7 S, (EL Il PR AR A 22
R IR, ARG IR R &R m
TRP F9 5 AR BRAIL A A Bl 2 T 2 O ) i 51
S, ATREVS BT A2 Ak 0 I 5 s Bl b R AL
IRP RN LT BB 3 AR 2 HEE A S S
¥ v BBURE Ay = 9 A8 R S IR, 320 P R AAAE B
HBRIETIRE S8 o WS R ,40% 1) IRP J& 4 7 4E A
e S BE S 3 LRI AR TES o B 24K (transi-
ent receptor potential vanilloid 1, TRPV1) % 5-3% {4 Jik
(serotonin, 5-HT) 2 15 7 38 B0 £ 5 I 42 1) E B2 Jot
BTN T B E A AL (irritable bowel syndrome, IBS) £
BB R Z 3 B 2Rk, S B0 o i U HE A RO
S5 S B RGE GBS R UK T A RAE T RATHEN
TRP (535 DL U3 3 Dy e ik 1) 2 91 A T i
Atk v Ae 5 B RRR)Z TRPVL 5-HT {3835 54 LA
2B R e A8 AH 5G , {2 TRPVL (5-HT 7£ IRP {8 3%
EIWHRE A K5 BN A Ak D7 T R B9 aE
LD WARGE . A ST A AL H I e, A IRP
BEHMEE TRPVL 5-HT {9 3R 35, #81F IRP 85 H
JIUREPE S A 2 5 TRPVL S-HT RIKHC R, B1E
SRR s B A PRI 25 H A

1 ARSI

1.1 R %

PEHL 2012 4F 10 - 12 H bt B 25 E LI 1AM RH 12 812
FiL WA IRP () % 20 B, 6045 B4k 5 6], vk 15 0], 4E %
29 ~72(52.70 £10.75) % i 1 ~3(2.03 £0.61) 4, K47
LW RTFARIGIT o oF HEL « [RIH AT 5% e e VA A 7 45 B i 5
F TR , TGS 00 A P e o, TG Y5 70 PR o, 4% M B A e %
SRIEH, Rl SE 20 B, LA B 6 B, Lok 14 ), 4R 25 ~
68(46.45 +11.78) % . IRP £H 5 Xk W8 25 16 45 % S 1k 31 O 1 22
ST (P>0.05) , BA Atttk BRI 4394 %
SV R R4S AR 55 = FBE o B R 5 B AR AR 5 BT
1EHIZE A2t TRP 4148 AR UL T B0 (58 25 99 5 45
HERE RS VR B LS B AN T2 32 18 &, 75 & Th e
PERERMS I B o T AR ET , 2 HE3 35 8 Wil IRP, 25 145
U I HERR I 8 A G . HERRAR v < A 15 700 R P o5
Wi 285 Wt 1 i B T 26 L G R4S | I AL 5 KL e i s 2K
B AEERS PR PR AS

1.2 i A e

i SR I 21 2~ F ) ploygraf JITT] L I& Iy Mg AL, 46
AT 3 d IR B 2. AR 1 d ARSI
SO A Y HHEZS B s i B JE R EMA o I R R
B SORIERE S Ve, 218 4E A LS . Bk S E
REETHBNLL 4 em IR 10 mL/5 s SR8 5K B, &5
T B ) 6 B (1 25 R AN B R T 52 A5 AR R A
1.3 £&i&XA

TRPV1 ZFufEdiiA(1:100) S-HT B FERESTIA(1: 10) ¥y
H ABCAM 2A#] . — 25k S-P 9000 452 20 1h 377 & W B b o
SR AT
1.4 Skt e

IS RAERBE NG DT A I B R, R By
4 cm A0 F B B BB TG 2 B, A 4% 2B B P
FE6 b, HALAEEEIE,S wm BRI R, U A 60 CHE
TRHERE B R 2 b, SRS AR YA — 2R e i, 100% ~ 70%
s FERS PR AL BURIB S . 42 IR S-P 9000 fo 4 ki & 2P
DR HIR U & 1L 2 3 AU K TR, — 30 4 CHE IR vKAH
W P E DAB Y H Y, 70% ~ 100% B TR K
THORER P A R B o PR AR T AR TR B, R
OLYMPUS {55 (#4'5 . IX-71) , G AR (5] B 3l (- #r 55 D) 6E
AHR TSI E AR HA4E ( x 400) B IR 1, 14 640 x 480 1%
FIEFE AT HAIEE o R Image Pro Plus (IPP) {5 ¢
OHTEARBEAT /30T, & Joks TPP FEJT 22 G0 1 K B0 s ft
WOCE AL, 3BT S e AL (0 1RGSR R A i R
SR X 3 (TRPVL 5-HT BHHE G (535853 ) 154 AOT i# 47
DG BRI AE 3BT o e R0 & 180 B P 400 % B A R AROG B
(integrated optical density, 10D ) 47 | &, B 10D ) Ei1{E
(SUM) #E4773#r
1.5 %itsas

KT SPSS 13. 0 GEit-# 44, Bt & = s Fon , XIS H
T FE A5 38 14 9 2 S 25 R S 0OR B KUBR O it 32 5 RS 8 DA T
IPP 2R3 743 29 TRPVL (5-HT Y 10D 1) SUM {H#E 17 M7
SEAEAS LB B A 5

2 HR

2.1 A hAndb BT AR e ik R ORK G W 2 ARI E
%t RLL(29.70 +4.79) Ho 4, IRP 41 B 1 40 1k 8ss 25 FR
(46.90 +15. 14) BRI (P <0.01) , {H EL iy I Kifif 52 it 4%
TR AR [ (180. 90 + 10.34) vs (144.70 +17.21),P <
0.01 ], IRP 4 B ) o4 55 X6F R ZH AH Lb BH SRR ALK
2.2 TRPVI # %k
TRPVI1 3 Jz j PHME IR A, T 32 040 TR - 2
MRS, SXFIRLAH ., IRP 4 H W ZEIRJZ TRPV s ) v
PRS2 1S3 (] LA B) , B AT B s i 5. 28 f5 (P <
0.01,%1),



o35 w21 B K Ok ¥ %
J Third Mil Med Univ

2284 2013 4E11 H 15 H

Vol. 35, No. 21
Nov. 15 2013

2.3 5-HT #h k&

TR AT R s 5-HT e SO B KR 2 ARl 4, )
2o A TR R A . X B AR L, IRP 2 B A &
[ 5-HT Gee SOw BHPEN] 4 3 (18] 1C.D) |, RSB B
3.4 f5(P<0.01,%1),

E 5
§
-
2 O ¢ -
.
-~
L4
(e '
® g 4 <
- ¥
., 4 -
A
F. -
C)iag.. % D

A B:TRPV1;C .D:5-HT;A .C.IRP 41;B D3 n
E1 GEALFaNE2 AEHFEAL TRPV]1 55-HT
Rk (S-P x400)

F1 24AEBFEHLE TRPV1 55-HT E AN L EEE
S (n=20, x+s)
fisallEi=g Xof BE 4L IRP 4] AL Py
TRPVI 986. 40 +762. 30 5204.70 +2 847.33 -5.085  <0.01
5-HT  4554.48 +4 509.69 15 686.44 +4 469.95 -4.734  <0.01

3 iFig

IRP [ 552 W) 8 25 11 i e A 2B 908 o, F iR ]
MR T TR AR LR & IR T BEAL R TR TR,
{EL AR AR, A7 SR ZE IR W e —
NIRRT T % o IRP IR G 1) 2 B I R X
o BEAE BERLA B9 VGRIIRANTE o 1258 BV IRP (9%
AT RES LAR DU 56 45 I IR S 0 iR LA A
5t 5 0 YR S BT AR A A 0 . TR BRI A4
n]—E R EAIE IRP (i 2 e, 0 e s A
R AAA G —ER 73 IRP R H AR5 2 A ¥ i 2 IRP
fige Fil) o S © 2 BN A IE, H IR PRAT IR 22 A I A 1]
23RN IRP 1 S o A7 7 5 O 52 25% 14 g B AR BEAIL A
UTAFRIT TN W R IR L5 5 % 18 B D) e AT 6 EE 280
PATEAERT, B sl R i S fh 2 R LR 5 R T A
IR . IRP I PRAEAR 28 H R BN LT ] o
BRI AR B AR R, S B SR ) T v

RS R E GG S UK B SRR LRSS
FLAREAR R BSEA5 5 0 1238 W LA S M UL
PEAA 5, ATEAE

AL B & — R 4 ToR] B IS B
IIRERINE AR o BRI W6 Bk 8 5 A7 A B IR
FITIRES 1 o KA IRP SRS AFLENT T T B B0 MK |
HEAEA B REAR , (B 16 45 B B A 0 JE KA
BRER W] IRP B AE BB E TR S 8 o AWESE
R IRP B IR s 258 5 0 BRAHAH OB B 3
(B RIBGE TN 52 25 AR A T 0 BR2H , $2 7 IRP (B E B
Joa W7 14 55 % BECZH AR BE B S BRI, 3 R B AR AT B 5
IRP S5 (5 AR B A AR G

TRPV1 J& T W i J8% 52 4 HL {57 25 i 1& ( transient
receptor potential channel, TRP) #8ZF%,) 12 /04 T
i, B 5B 2SR, TRPVL %
RS TEN B ST B 3 P RE 2R Y A s oA A
[RGB X B TRPV 76 HoAs s Py fie 5 i
R LY 1BS [ & 45 R Ak W] g e, O Hax Fh
B SRR TR Y R RO R ARE T FEN R
RS P e SRR A B T PO M R R R B R
BT S e LAk e ot % B T TRPVI 33k B 8 7t
U MR AEBRST IBS KR I R AR S
RN TRPVL BYAHSIE S50 AT 2] 7 A R 2518
W) 2 e IR AS T e 2 1) SRR /N BB , AT
DA A7 e nim B A S 0, FF HLIX B e 4 B g vk
AE ™ o A BIFIEN] TRPVL S5 505 T LR
PRV 0 1 Fh L R 204 o SXERT T TRPVL
(2R 7l A AU O STIE e Ry 4 DB i 53 R ENEN 7 1)
B3,

S-HT AE 2y —Fh BARTE P BT, 32004 T 5 W
i ,90% [ 5-HT 1E 17 7 58 41 Jifd ( enterochromaffincell
EC) & I EAE . 1 V8 % 4 32 20 1 s 79 1 4 24
A AR S-HT B B 5-HT 5 %6 % X &b
BER 5-HT, S-HT, ZARSFL5 G, 77 RIVEPIRON, N
AT 38045 T T 5l A R 4 kA R 0 a3 P AR A
S-HT (2K AE Wil b 5 T i ol LA 208 i i 3
B o 5 oA U S AURROIR A

W5 & B TRP Z 5 b i3 — it TRPAL & EC 41
U2 20 Tl A S S-HT BOR sl 112
TRPV1 i Z M FAEM 2 41 5 TRPAT HE3£358,
FEAEDh e EBA PIRIE 2 B A B 1
Ao AV T R R AR B, AT TR-
PV1 a] LLE 3 5-HT 580\ i 62 21 38 75 i 3h



35 B 21
20134511 A 15 H

CEE NI S
J Third  Mil

Vol. 35, No. 21

Med Univ Nov. 15 2013 2285

MPEH o

BT KB IRP 2 F AR TRPVL 5-HT ik g
F o TRHRAL, BN PEAR T X B4, $do IRP 83
HAREE TRPVL S-HT 238 5 Th i T 2CE 7 v S8
ARES BRI RLYE T A e, AT 3 SO AL
LTI HEGE A RS AER 1 K 2 o IRP (835 EHL
R TRPV1 1R N 525 Ry B AL 2 U
i 5 EC 40 19 TRPAL BRI 1E T, #% EC 40
RO S-HT B S-HT 536 SRR 5-HT; |
5-HT, ZARSEL &, NI ECE e Gz s RERTL,
HAVRALH T 2k — 258 . 3 5h, TRP FKIE )
FoA )i 53 40 TRPM7 25 Cajal 5] 5 240 i i 5 15 i 18
BB shEIIE Y, TRPAL Z 57 EC 4Bl S-HT iR
AN ARSI 5 S T IRP RIS AL P A
WAERHRABIIT

S0k

[1] Wijffels N A, Angelucci G, Ashrafi A, et al. Rectal hyposensitivity is
uncommon and unlikely to be the central cause of obstructed defecation
in patients with high-grade internal rectal prolapse[ J]. Neurogastroen-
terol Motil, 2011, 23(2): 151 — 1544, €30.

[2] Formijne-Jonkers H A, Poierrie N, Draaisma W A, et al. Laparoscopic
ventral rectopexy for rectal prolapse and symptomatic rectocele: an
analysis of 245 consecutive patients[ J]. Colorectal Dis, 2013, 15
(6): 695 -699.

[3] Michalopoulos A, Papadopoulos VN, Panidis S, et al. Surgical man-
agement of rectal prolapse[ J]. Tech Coloproctol, 2011, 15 Suppl 1:
S25 - S28.

[4] Pescatori M, Zbar A P. Tailored surgery for internal and external rectal
prolapse : functional results of 268 patients operated upon by a single
surgeon over a 21-year period[ J]. Colorectal Dis, 2009, 11(4): 410 -
419.

[5] Gladman M A, Scott S M, Chan C L, et al. Rectal hyposensitivity
prevalence and clinical impact in patients with intractable constipation
and fecal incontinence[ J]. Dis Colon Rectum, 2003, 46(2): 238 —
246.

[6] QnHY, LuoJ L, Qi SD, et al. Visceral hypersensitivity induced by
activation of transient receptor potential vanilloid type 1 is mediated
through the serotonin pathway in rat colon[ J]. Eur J Pharmacol,
2010, 647(1/3) . 75 - 83.

(7] BRwes, A7, REE, & M5 MESILE &S5 A% E TRPVI
FR SRR LT]. HRER24E, 2010, 19(10) .
944 -946.

[8] Wang Y M, Chang Y, Chang Y Y, et al. Serotonin transporter gene
promoter region polymorphisms and serotonin transporter expression in

the colonic mucosa of irritable bowel syndrome patients[ J]. Neurogas-

troenterol Motil, 2012, 24(6) ;: 560 — 565, €254 — 255.

[9] Cirillo C, Vanden-Berghe P, Tack J. Role of serotonin in gastrointesti-
nal physiology and pathology[ J]. Minerva Endocrinol, 2011, 36(4) :
311 -324.

[10] X, Do —IfetHBEmIM]. MEs, THEAL,
B bt BheAHRRAL, 2008 457.

[11] Siddiqui A, Rosen R, Nurko S. Anorectal manometry may identify
children with spinal cord lesions[ J]. J Pediatr Gastroenterol Nutr,
2011, 53(5): 507 -511.

[12] Czerwionka-Szaflarska M, Zielinska-Duda H, Mierzwa G, et al. The
value of anorectal manometry as differentiated organic and functional
disorders in children and youth with chronic constipation [ J]. Pol
Merkur Lekarski, 2006, 21(124) . 319 -324.

[13] Luo X J, Peng J, Li Y J. Recent advances in the study on capsaici-
noids and capsinoids[ J]. Eur J Pharmacol, 2011, 650(1): 1 -7.

[14] Peng J, Li Y J. The vanilloid receptor TRPV1; role in cardiovascular
and gastrointestinal protection [ J]. Eur J Pharmacol, 2010, 627
(173): 1-17.

[15] Alawi K, Keeble J. The paradoxical role of the transient receptor po-
tential vanilloid 1 receptor in inflammation [ J]. Pharmacol Ther,
2010, 125(2): 181 - 195.

[16] Keszthelyi D, Troost F J, Jonkers D M, et al. Alterations in mucosal
neuropeptides in patients with irritable bowel syndrome and ulcerative
colitis in remission: A role in pain symptom generation? [J]. EurJ
Pain, 2013, 17(9) : 1299 - 1306.

[17] Chua Y C, Aziz Q. Perception of gastro-oesophageal reflux[ J]. Best
Pract Res Clin Gastroenterol, 2010, 24(6) : 883 —891.

[18] Matsumoto K, Kurosawa E, Terui H, et al. Localization of TRPV1
and contractile effect of capsaicin in mouse large intestine ; high abun-
dance and sensitivity in rectum and distal colon[ J]. Am J Physiol
Gastrointest Liver Physiol, 2009, 297(2) : G348 - G360.

[19] De-Schepper H U, De-Winter B Y, Van-Nassauw L, et al. TRPV1
receptors on unmyelinated C-fibres mediate colitis-induced sensitiza-
tion of pelvic afferent nerve fibres in rats[ J|. J Physiol, 2008, 586
(Pt21): 5247 -5258.

[20] Chi Y, Liu X G, Wang H H, et al. Effect of the 5-HT, receptor and
serotonin transporter on visceral hypersensitivity in rats[ J]. Braz J
Med Biol Res, 2012, 45(10) . 948 - 954.

[21] Nozawa K, Kawabata-Shoda E, Doihara H, et al. TRPA1 regulates
gastrointestinal motility through serotonin release from enterochromaffin
cells[ J]. Proc Natl Acad Sci U S A, 2009, 106(9) ; 3408 —3413.

[22] Fernandes E S, Fernandes M A, Keeble J E. The functions of TRPA1
and TRPV1: moving away from sensory nerves[ J]. Br J Pharmacol,
2012, 166(2) : 510 - 521.

[23] Staruschenko A, Jeske N A, Akopian A N. Contribution of TRPV1-
TRPAL interaction to the single channel properties of the TRPAIL
channel[ J]. J Biol Chem, 2010, 285(20) : 15167 - 15177.

(r#5:2013-07-10; & [2] :2013-09-22)

(%% K %)



