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Abstract

AIM: To assess the effect of early-life stress on
chronic functional visceral pain and expression
of corticotropin releasing hormone receptor 1
(CRH R1) in the hypothalamic paraventricular
nucleus (PVN) of rats with chronic functional
visceral pain to provide a theoretical basis for
the prevention and treatment of abdominal pain-
related functional gastrointestinal disorders.

METHODS: Neonatal rats were randomly di-
vided into six groups (n = 10), including a male
control group, a female control group, a male
separation group, a female separation group, a
male distension group and a female distension
group. HE staining was used to detect histologic
changes in the colon tissue. Western blot and
immunofluorescence were used to detect the
changes in CRH R1 expression in the PVN. Brain
tissue sections were immunostained for c-fos as
a marker for activation of the PVN. Furthermore,
normal male adult rats were randomly divided
into three groups (normal control, saline and li-
docaine, n = 6 for each group) to observe the role
of PVN in the regulation of chronic functional
visceral pain in normal rats by intra-PVN ad-
ministration of lidocaine (1%, 0.3 pL).

RESULTS: Neonatal maternal separation (NMS)
or colorectal distension (CRD) resulted in chron-
ic visceral hypersensitivity without pathologi-
cal changes in the colon tissue. There was no
gender difference in the above change. Electrical
discharge of the abdominal external oblique
muscle in rats 10, 20, and 30 min after intra-PVN
microinjection of 1% lidocaine was decreased
significantly under the stimulation of CRD at 60
mmHg compared with normal controls and sa-
line rats. The expression of CRH R1 and c-fos in
the PVN of NMS and CRD rats increased com-
pared with control rats.

CONCLUSION: Early-life stress can lead to
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chronic functional visceral pain in rats in adult- 4., J& F{E A= SN LR B 08 2 5 R —%, WA AN B
BER, FhA

hood. Allodynia caused by NMS is more obvi-
ous than that by CRD. The PVN and CRH R1
may be involved in the pathogenesis of chronic
functional visceral pain caused by early-life
stress.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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T-M L AR
#—F KT Ak
PR OME A UE SR 6
JR 2R A TR, VA
B AR EF
ML IR A8 % 89 T #E
EH Wk R A
AR ik 2.

2013-11-08 | Volume 21 | Issue 31 |



3348 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFENEIZE 2013F 11880 2156 314
iR EE A5 20 mmHg B 5 40 mmHg
A A R AT IN IR T
HAEEZ AR a ce a C a C
R 4r T . N 1 T g
PR M A IE SR cai
N A gl A
WmEARAE, T3l R T
prasan ¥ T T gt
’Ffuﬂﬁ FHA E 5 E 5
o ReM IR A I [ [
;@&i “Pé’] il L L
BAUH], 5+ is Rk 1 7% 1r
ﬁﬁﬁf&%%
R, BT . .
Z: gi;% é’é}}'] ﬁﬁ_ Il Il Il Il Il Il Il Il Il Il Il Il
R AT LA C FC M FS MD FD MC FC MS FS MD FD
FEEsHEL. €5 60 mmHg D 45 - 80 mmHg
a C a C
A H
21 27 L
S S 3.5
<2t <
3.0 b L
1 [
0 I I I I I I 2.5 I I I I I I
MC FC MS FS MD FD MC FC MS FS MD FD
2 ARSHSRIBRELFHY HKIRETAWRESEIRN. A: SAKFAE20 mmHgE A7 3k E ] z%)’ZTAWRﬂ:
535 B: BEHARFAE40 mmHg 45159 5k DR FAWRIESY; C: SLHKFRAE60 mmHg B 45148 7K 1 FAWRTEESY; D:
BIAKEATESO mmHgELLEZ T FE /RIS FAWRIFSY. 2560 rh IR R TUALRE, il BL R AL, J:TIE?M@%
5945095% K FZ X H]. “P<0.05 vs HEMEGTIELE; P<0.05 vs BEMESTHRLE; P<0.05 vs HEHERFUYYBIZH, 5P<0.05 vs ARV B4,
P<0.05 vs RENEELEIZT TRIL MC: REVERTIRZL; FC: MEMERTIBZE; MS: REbESYBS4L; FS: EVESYBIL; MD: fEMED R4 FD:
e S 2E.
60 ;@i FSA5MCH. FCAIAHLL, JaBE T B (P<0.05,
© P<0.05); MD41. FD4l5MC4l. FCAIMLL, I
N - B R B#(P<0.05, P<0.05). MDZ1 5 MS4IAHLL,
97 FDZ1 15 FSAUHILL, $A ML 622 5t (3).
=z 2.3 KA AHNMS. CRDA ARG LI
E 20 | A W%k (620 mmHgk R R MC4l5
FCALAftL, MSZL5FSAIA Lk, MD4l 5FD4LAH
Lk, ¥R L 225 MS4H. FSA 5MC4. FC
¢ %, MSZH. FS4 FHYLI B B 55 (P<0.05
p— pry— prrep— H ELAL, MSHL. FSALIAMHULE B 55 <0.05,
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F(E2). AL, MD4L SFDALM L, 54 W B % 5. MS
2.2 KA AHNMS., CRDARF SR M 4. FSAI5MCYl. FCAILbi, MS4l. FS4l#}
#% v MCZ HSECAIAHLEL, MS41 5 FSAAHEL,  WUBUHE IS 3#(P<0.05, P<0.05); MD4l. FD45
MDZ 5FDZAHLL, B W B 2R, MS41. MCZl. FCALLb#:, MDZl. FDZ RIS HL 1G5

TEE
Jaishideng®

WCJD | www.wjgnet.com

2013-11-08 | Volume 21 | Issue 31 |



XNE, 5. KSR BN EIEEIERITE A T IINESZACRH R1FRIABIFIN 3349
A 300 - 20 mmHg Wit B 400 - 40 mmHg W W@ AR
a O et O B AAFR TR AT
c c Bk A R
300 | e R R
£ 200 | L o _ c T WM T
ﬁ Z a £ %4 HCRH R1
& ae 200 | a FE KL HAT &
i & M, AT R
100 & PVN o) f 4 1%
100 L R IE R R AP
AR, 25 etk
1% Ve A RE S 89 A
Oj ] 0 A 89 R A
3| RRYBIAL SR Syl RsyBAl  E&Ta T RAE
C 500 - 60 mmHg Wi D 500 80 mmHg W Ak
O Mfebk ce O bk
400 |- ¢ 400 | L g
a :L ae g § l :L
[~ =3
%300 L 2300t
m &
ol Wi
szt 200 - a £ 500l
100 |- ﬁ 100 |-
0 0
XTI TR BS2H H4E 5k XTI IS N E] H4E 5k
E 500 F ———
e e
~=FC a ee ee W 20 mmHg
400 * MS ‘
—v¥—FS I
/>\ ——MD
el 300 - ED
lll
-
& 200 -
100
0 Il Il Il Il
20 40 60 80
mmHg

B 4 KRFHSBEOBRELHT KNRFEEIMIFNMEBEIIRN. A: FAHKRFAE20 mmHg B L7 TKEIRIE T
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Fe R TSI MAAURCEIERE; D: ZLHRRES0 mmHg B 2178 sk DRI TSI MAAIRCEIERE; B: & RIBERAE IR
HINEARRIZ MU R IR AL B i TR AR RRIBIEE BB (20, 40, 60, 80 mmHg) EZEZY TKRARIEL FE

SRR RE L. "P<0.05 vs HEMEXTIRZE; P<0.05 vs BEMEXTIBL; P<0.05 vs BEMRESEM BT P<0.05 vs MRS5S
1. MC: HEMERTHEZH; FC: MR IRZH; MS: HEVESY 2520, FS: BEVE S 2520; MD: HEPEY 5KZ8; FD: MbEY 5RZA.

(P<0.05, P<0.05). MDA 5MSALAHLL, FDA5FS
ZAHEL, S5 DL Sl 72 5.

7£60 mmHg & 731~ : MCZH 5 FCAIAM L,
FCALIRAMRHILB L 559 (P<0.05); MS415FS4]
ALk, MDZLSFDAAMLE, 34K W B 2 5. MS
41, FS415MC4L. FC4ltb%:, MS4l. FS414}
LB He 18 58 (P<0.05, P<0.05); MD#H. FD4 5
MC4. FCALLE, MDZ . FDZHRHULL A 1% 5
(P<0.05, P<0.05). MDZ 5MSZAHLL, A WL 5
ZE5¢; FDALSFSYLALL, FDALRGAMRINLBCH 5
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§5(P<0.05).

7E:80 mmHg & JyfildE T~ MSA 5FSAIMLL,
MSZLAE ZM VLB 34 55 (P<0.05); MC41 5 FC4l
AL, MDA SFDAIAH L, 5K W IH 2 7 5. FSAH.
H5FCAIAHLL, FSYUIE AR 1Y 55 (P<0.05);
MSZ E5MCZAM L, MD4. FDA 5FD4. FC
g1, AR W] 2% . FDALSFS4IAH L, FD
ZH N AN RHULBOH Ik 55 (P<0.05). MDZH 5 MSZH A
bl oK WL BH 8 7 .

M20 mmHg#|40 mmHg, FEMSZHFIFSZ 4k,
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5 ARRHSBHIBFELRHY KRETEHALKNETFEM. A-F: ZHKRBEFEEBALRAEM; G-L: £4H
KA GEEIHAZRIEN. A, G: MC; B, H: FC; C, I: MS; D, J: FS; E, K: MD; F, L: FD. MC: #EVEXTBEZE; FC: WM BAZH;
MS: HEH B FS: B B4 MD: I 5Kk 4H; FD: MEH 5K 4H.

AR &AL AN RHUL L 1S 98 (P<0.05); 40
mmHg#|60 mmHg, (EFC4IFFDA1 4k, H4541
(RIS RIS LA A 55(P<0.05); Hrh FDAL 40
mmHg#|80 mmHg /MU L A 224k 60
mmHg#|80 mmHg, FEMSZAIFFDZAI Sk, HR%
P AMRUILBOR R 51 (P<0.05)(K14).

2.4 XA AT AHNMS. CRDASF G L M4 LR)m
R Hrn WHR T 4K U S R
UG s e v e, Tl S R L R R, Wk
TCHIRY K. ERURED ROBE T AR M5E
#HER RS, R OGN, B E A RN
s ot S RERR PR LT G, Az A IR T s 15 T,
PR B SIIE R A, TR, KANBS — 5,

AZAIT OB AT D R T 5 TG O Sk A, A DL v
Franffe. PAAZAN. RGN R (ES).

2.5 EFERAPVNAKZEZGFA % FHEHE
I B 8 % o8 PVNA SR S A B K s
%510, 20, 30407E60 mmHg B 45 7 ik IR,
WA RIS R 5 45 25 2 Wi AH e A A8 4, B
GO AL LA 22 7 P VN 45 LSS
BRAZ FINEH10. 202 30437660 mmHgE
gElay ik RN, BAMRIVLUBCRIE S e 25 2
HIAHEL 38 T B (P<0.05); 34N [a] s AR RV
JRCHLIE B 2 1) A 22 5 (Kl 6).

2.6 KA AEBNMS, CRDMRF/EPVNA
CRH R1&:iX & g %@ Western blot7) #7455

(49

TR

Baishideng® WCJD | www.wjgnet.com 2013-11-08 | Volume 21 | Issue 31 |



RUNE, & KEEREEN SN MEBIIEITIEM AT N ENESZACRH R1FRIABIFID 3351

A 400 - Oc B c
H NS . e '
O | <FC!
300 | Lf LN -
N : S
= | PSS 4
& 200 | ! e, /i
= c ¢ ¢ 4 g
™ -
100 5
0
10 20 30
t/min

B 6 KETONEEZZANETSHNZSFERGEEIMINBMBIBETK. A SARKRPVNNREFSFAZ REHEG10. 20,
30 minf£60 mmHg B 45179 7K 7 M MRS RELEES; B: AfEPaxinos T Watson KUK N 7 A AT I B ATPVIN;
C: AT GLtaERIPVN. C: XTHRZH; NS: ARHEE/K 4 LD: %R, P<0.05 vs 252507, PYN: R lNE=254.

AMC FC MS FS MD FD

CRHR1/B-actin

Control NMS CRD

IR cells/section
D
o
I

N
o
T

MC MS MD

B 7 ABRRHSRHEIELEWBYT KREGTORESHACRH RIZBBRATL. A: G &HKEPVNINCRH
RIMERRR, FHZHACRH R1, NHZSH AB—actin. P<0.05 vs HEMXSIRAL; P<0.05 vs BEHETIRA. B-G: Hudt
SYRTHEM: B LHRFRPVNINCRH R1FE I FA; B: MC; C, E: MS; D, F: MD. ‘P<0.05 vs HEMIBL; P<0.05 vs 4 B4,
MC: HEVEXTHEZH; FC: BEMEXTHEZE; MS: MR/ B840, FS: MM BS540, MD: IEVEY 5KEH; FD: MR 5K4H. PVN: R HiNES

i CRH R1: (2 _ERRRZ TSRS Z2 K 1, NMS: B iR EE) & CRD: B g Ay k.
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MC MS MD

8 ARPHSBROENELSWHY KRFEGTEMESEAC-fosRIALL. A: MC; B: MS; C: MD. D: HEHE &K
PVNHNc—fos&h 7K. 'P<0.05 vs HEMETIBA. MC: HEHTIRZH; MS: #EEES>BIZH; MD: A TR 4.

R MCHL S5 FC4LAM L, MS41 5 FS41AH L, MD
HE5FDAHAMEL, HLPVNHCRH RI[\FRIESL A
WZE 5. MSA. FSAH 5MC4. FCALLE, MS
0. FSZHHPVNWNCRH RIKZELIEINP<0.05,
P<0.05); MD41. FDAH 5MCH. FCALLK, MD
21, FDAIHPVNNCRH RI[HZRIERIN(P<0.05,
P<0.05). MDA 5MSZAHLL, FDA 5FSAAHLL,
JLPVNWCRH RIMFRIEY) A W 5.

B BN MCA R e =5 NG

DB BN, MSALAIMD N i = 55 %
AR B PR i B W G 2. gt I MSAH
EMCZAM L, MSZHPVNNCRH RIKZA1 0
(P<0.05); MDAl 5MC41 471, MDZ4IPVNNCRH
R IERIIN(P<0.05). MDZL 5 MSALHI L, MD
ZHPVNPCRH RI1[1) L5 1(P<0.05)(K17).
2.7 KAHAHANMS. CRDARFEPVNA
c-fosk L T e o Tl S 27 45 B B R
MCHL T Fefii % 5342 A /D s i i, HAA
B9k MSHIRIMDZL N i =5 55 1% W 3 H B0 A
ZRER O G 5 FME =4, S 5 I P 4 i % H
BWZ. it 5 kL, MSA 5MCYLAEL, MS4L
PVN P c-fosZRIAHE N (P<0.05); MD415MC
ZHAH EE, MDZHP VNP c-fos I IE H n(P<0.05).
MD4] 5MSZ M EL, PVN K c-fos(f) ik KA 2
S (J&18).

WCJD | www.wjgnet.com

3 iMie

KIGAEF AR AL TR R BB, A5 %5 H
5ol A FEIR BT R R A R A S R . D et
Ak, WAEJEHREX TP E RRKE M
M 0 8K ). S AT 7 PR W N ) (3 hk A
F)NMSH REE WIS PIE R IE W KE
AR AR BE, AL RI(15 min)NM S 2574
KA MBI HE )1, $Emhahfe. EEX Ik 2
FHHR. KA E2-14K, BERNMS 3 h,
FRAF G R B 5 15 B AL AH E, NS 3 i
FEAIK, AWRPEZF FHIE SRS i b . HLBEHS &
77 R B A T2, AW R4 A AL
P R kB . S AR IR, B AEINMSHICRD
J& BAE R B T 7620 mmHgHs JJHIB T, NMS
HAWRPF 73 FIE SRV HL R FE LLCRDA 2
Gh, JEBIE . AWRVPS FIE SN RSO 36 K
KZEFe. i, FTA K B 45 A LB 2
WA, ZxG LA BT, BB AR INMSHICRD
X PRSI AT LA A LA B ARRR S 1) Th g
1k N RS . 2620 mmH g )45 1 K 7 ) 3
T, NMS41 ELCRDZHAWREZF FUIE AL
BT R BOWINMSZ HLCR DA fil i &
SR, AT, AR O R R A4
TR N BEAT BT AN, D H N o S8 o %
(AR R R 40, e ok o BN 3 45 IV AT SR AR
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B IS BPIRAS, AR N O B G 4 B )
Pk 52 B 2 7K. NMSEEL A AR 0 B
P, T CRD A BB K S HRAAR N, PR k25 Rl
B2 N XA A B 1 FRAT T A -
B I A B 10— 2D HR ) Dy e 1 P U S 1) o 3
A ERHL, AR Sk o R v R A G IR T g
P W S A B R BT i A2

WFFTRE, IBSHE A P LAk 5 225, PR
ST I B B A HEAR ALK B, o R
P U 9 D J 52 L e BT UK. H S SR DT I
WL, R Won AR N BECIR S N MEE K U JZCRH
RIS, (H A7 0 287 IV 0 ik DU 3 A 2 J31) 22
SR, TRUA R YE S5 PR 3 INCRH RFEIA
AT TR I, 7EAED: 3020 mmHgH /)
TSR, NM SZHME PRI AWRPESY I CRD
YUMEPERSIETE(R. EMGES R BoR, e 3 PRl
(40, 60. 80 mmHg)HI¥ TSNS EAFAE
P25, Hoh7E40 mmHg)ts /)R, IF & 41N
BIETE ARG, £E60 mmHgIE J) N, 1E 5 ZH
A M i R4 n; /E80 mmHgJE ) R, CRDZ
T e e AP SO H B . LA PR AT Dy 25 AL HL AR
PR B OR, Wi TR 2 5. RO AWRPE >
JEAETE DRSS B 1, 1T EM G2 75 K
BEAR A R MAC R I; NMSHLRLIK & —Fho
IR, 1T CRDHE 22 2 i A YR A4 ) A H .
AR AR T RO, T R OK RUN M S AR 2R v
P A P A U i BBURK, T I OK R C R DASE 7R
I e e e P P D BB (IR IRRIRIR ST,
A7 5 U 2 A S M R R M K B
JIEIR B K A2 S i 25 LA AT, AT R
L 5 K B PAY U i B P T S 3 (10 ) 2 5
NM SFICRD K bl J8 5 J5 P9 IS o AU 95 A7 e
2 5.

AT T EIRATIX, &5 S5HUEZE P
3 UAR Y IR T AL A, 0T N I B B T R
PR SRR L. PV N PR 5 2 B 3 K
JG#510. 20, 30 min?F60 mmHg4s H a7k )
WO R G ARV 52 55 4 245 2 i AH b se v
HAME, B IEH AR LA 2 572, MPVN
BT A BN 2 R R 55104 200 30 min
7£60 mmHg CRDHIL RSN FHULI Fi Ve e
585 25 22 AR EE A BN 0 BT AR R B, E3 AN I
V) R %) 1 A AR P 5 AT A Ak 1B =
55 K% 2 YA T 5 KB P I o B £ — > o
LA, ATRES R R AR 5 30 e
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PEASME YR A 2. CRH RIIRIALE R B 1L FE
Hp 7 A5 ol A s B 4 A AR T AR RS AR
ZAE N T F AR AR, M PEHPA R &
#iLACRH R224 &, MMt ACRH R124 3P 47
WFgEARER", B A B I S e 2 ), &
SHOK R LG S5 14 KHPARI ZHREIR N, 15
CA1%CA3XCRH R1 mRNAJE/D. Tvy25B2 % 11
CRH RIFJHEEE HE S 5 R A3 R0 i H 58
fli AR AN 2 ) LR AR RE AR R, AR ER
J 45 LLCRH RS REA 28008 i 301 AR 1%
WO E AR . 5 3k Rle-Fos & — i B
ZI RN, IR 2 RO 75 R, ARk
Wic-fo s b #2840 i S LAk B AR S 2 —, 1]
DA S DPAN 1 48 T0 16 52 UG A 5 A7 A0 3
IR bR, FATR S R R OR AR MR, 5
W2 A EE, NMSZLFAICRDZH H:PVNIACRH R1 /%
c-fosFIFIAFRIE G ¥y, MINMSZFCRDAH
PVNWNCRH RIFKIEZEEA 2571, v
22 JINM SELCRD#S 23 33U I H L% 554
CRH RI1 Kc-fosiRiAHE %2, W He S AF 5 D6E
PEASAE P IR BT A A S DI R .

B2, IEFARS B4 INMSE{CRD
R BB S P I i SRR e 3 1l 22
5, {HH AL JINM SECRDH 4 3 1 9 I 9
D e B, L RS P I O v B R R 2 AN K
SURHT A INMS S BOK BN Al A 58 2 3%
8N N S5 A% S 5 KR P i sk
RS B E W4 TINM SERCR DT 5 8% 55 4%
WCRH RI1 JKc-fosf#iki %, nae S 5 W hig
PENZ VE NI IR A B 2 D) OC &R AR5
X 1t 0 AR AR TG 22 00 R B 4 Bl 1
i BEAE NS A P U 9 105 B A B LA, I R SR
B S By va f i, g RO R ARG 48
D3 BTt B 1) e 3 AT R B X
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