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Nesfatin-1 X} IBS-D #2841 K 5. 285 %5 77
M. CRF 15 518 % 1) 52 1]

WE =, B E, T

GEE] B8 459 Nesfatin-1 SISTE R 5 45610 (IBS-D) BEALUK R 45 #2h AV B L AR R 8 1
(CREE 5 @8I, 3% e SD KR AXTHEAL.IBD-D 41 Nesfatin-1 41 1.Nesfatin-1 21 2 /% Nes-
fatin-1 20 3, BRXFIRAANEAH K RISHI K IBS-D A, Nesfatin-1 2 1 ~ 3 T KR AMEKEMZLE S EH
0.5.5.0.50.0 pmol/L Nesfatin-1 &K, % {41 IBS-D 4 T2 0.9% T LMK . S4B NS mikiah
figs ZNAtEER; ELISA JRA8 I #5240 K R 4520 23k B VS PRI K (VIP) 7KF 5 G 28 Ay il 45 i 4 21
cajal 8] R 4H A8 (ICC) FRITHD c-kit FIBRANEE 244 1 (TRPVD ik ; 2 19 58 ELIRAS MR B B S PO 1
(CRF).CRF ZfA&(CRF-R)1 & CRF-R2 FE[IRIEKF. £55R  IBS-D 4 K B A SBRERHE H I ) 5 T-% IR 4H. (P
< 0.05), 5 4543 VIP /KT RIS 4143 CRE-R2 B (A RIAIHE T XHRLL (34 P < 0.05), /Nigpfedk 2R 45
WA ZA c-kit. TRPV1 P55 % BE{E Fll CRF.CRF-R1 & [RIEY = FX A (3 P < 0.05) . Nesfatin-1 2 1 ~
3 K RBRERHE AT 3K T IBS-D ZH (35 P < 0.05), fisi 5 i 2 41+ VIP /KFRIZE G 2H 21 CRF-R2 B A RIA
BT IBS-D 4H (4 P < 0.05), /Nt R g5 H2H 21 c-kit. TRPV1 “F34)6 %8 BE{E AT CRF. CRF-R1 B H ik
BMET IBS-D H 3PP < 0.05. £518  Nesfatin-1 7] LAS3E IBS-D K RIGZHEIEFRZRE, "W HES VIP ACHHE S,
ICC 7KF-#0 CRF 155 I8 P& PEADHIE 5%
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Effects of Nesfatin-1 on colonic motility and CRF signaling pathway in IBS-D rats

XIE Biyun, SHAO Zhe, LI Shuojun(The First People’s Hospital of Fuyang District, Hangzhou3 11400, Zhejiang,
China)

[ Abstract]Objective To explore the effects of Nesfatin-1 on colonic motility and corticotropin-releasing factor
(CRF) signaling pathway in rats with irritable bowel syndrome with predominant diarrhea (IBS-D). Methods Male
SD rats were divided into control group, IBD-D group, Nesfatin-1 1 group, Nesfatin-1 2 group and Nesfatin-1 3 group.
Except control group, rats in the other groups were made into IBS-D models. The rats inall the Nesfatin-1 groups were
injected with Nesfatin-1 (0.5, 5.0, 50.0 pmol/L) into the left vagus nerve complex, while those in control group and
IBS-D group were given with the same volume of 0.9% sodium chloride solution. The colon transport function and
small intestine propulsion rate of each group of rats was compared. The level of vasoactive intestinal peptide (VIP) in
brain and colon tissues was detected by ELISA. The expressions of interstitial cells of cajal (ICC) marker c-kit and
capsaicin receptor 1 (TRPV1) in colon tissues were detected by immunohistochemistry. The expression levels of CRF,
CRF-R1 and CRF-R2 proteins were detected by Western blot. Results  The efflux time of glass ball in IBS-D group
was shorter than that in control group (P < 0.05). VIP level in brain and colon tissues, and expression of CRF-R2
protein in colon tissues were lower than those in control group (all P << 0.05). The small intestine propulsion rate, av-
erage optical density of c-kit and TRPV1 in colon tissues, and expressions of CRF and CRF-R1 proteins were higher
than those in control group (all P << 0.05). The efflux time of glass ball in all the Nesfatin-1groups was longer than
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that in IBS-D group (all P << 0.05). VIP level in brain and colon tissues, and expression of CRF-R2 protein in colon tissues

were higher than those in IBS-D group (all P << 0.05). The small intestine propulsion rate, average optical density of c-

kit and TRPV1 in colon tissues, and expressions of CRF and CRF-R1 proteins were lower than those in control group (all

P < 0.05). Conclusions Nesfatin-1 can improve intestinal propulsion in IBS-D rats, which may be related to increasing

VIP level, inhibiting ICC level and the activity of CRF signaling pathway.
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iy 5 547 AAIE Cirritable bowel syndrome, IBS) J&
T INRERERS LA AE, RIIEI BRI R, BRI
ST, fE P E A NBE R R " iR Y5 2518 Bris-
tol 7324, IBS 0] LA4r A 4 FhEAY, Y57 1IBS (UBS
with predominant diarrhea, IBS-D) gt /& H Az —5,
1T 75%H) IBS-D i FEH EHLREOKFER, HAE
F& I HART 25%, HoOAO S5 1E B AR A5 44 7 /A
5, WU BURE | 18 3l ) i S R E
I EE R 28, B iEs) 5 & IBS-D kA4
HEILY, Nesfatin-1 NRE 5T, ATEEM T T
ki < 71 JE A 2R Bt A", 1BS & Nesfatin-1 7K
@R AAFAEZ T, HoKF 5 100 ™ =2 AR E A
Kbk, EREIX 4 IBS SHLEEYS . AR TCIES #E T
IBS-D K AR, #3F Nesfatin-1 % IBS-D 4 4% 1
B2, AR TE 4

| ARSI

1.1 SRz 60 H 4 W% SPF ZlfEtE SD KR,
P 5 (80+5) g, )T i3 5w s B0 sh W PR A #)
[SCXK (7")2013-0018], s #AE 538 <5 3R JE I,
M A SRASHTLLE i 2 25T vp O SEBG ShAe 2%
A SHHE, FF S sh RS S a R RS 22 SR 0

1.2 WAL HEE  Nesfatin-1 (> 95%, P7221, g
BRREMEREGRATD, BRI (PBLO6-
500ML, EFERHEHBRAFD , MK (vaso-
active intestinal peptide, VIP) ELISA iijfll#& (EK-
R38423) 1 FigRgat MR A IR A E, (25 IR
R BT (corticotropin-releasing factor, CRF) $ii
14 (abs 119889 H %% W5 ( HIf) LEVIRHA PR A ],
CRF %21% 1(CRF receptor 1, CRF-R1) $i{4 (ab77686-
CRF1/CRFRD) T4 H 3E Abcam /A7), CRF %Z{k 2
(CRF receptor 2, CRF-RD) 144 (ARG56170) 1t H |-t

ARG PR 2 7, c-kit 44 (ATA26131) L B
% % 1K 1 (capsaicin receptor 1, TRPV1) T &
(ATA39069) 1 H B & B A= PR A TR A 7], Rotary
Microtome MT-990 #&#%1)) i HL (32 [E RMC A F]) , Az-
ure 600 £ YJERIGHELR G F 4 (32 [H Azure Biosys-
tems AF]) o

1.3 A% IBS-D KRS AAH 375 i B+
7K N T 12 4% o #5400 ml K NN 100 g &5
-1, J296 30 min J5 P 4K 257 3 min, 20 A 05
TRA L R, AR ORI N 1 g/ml. B35
A LA 10 ml/kg FIERE B KR, 1 IR/d, &4 1 ANH
B K: 600 mm. % 300 mm. 55 40 mm 7K A, 7K A
rh g — K98 600 mm /NG, KN EKE
FE/NT4& 10mm, B F 9 : 00 K KBNERE TS L,
1 h/d, i 2L8 K N 10 d7s

1.4 W KT ¥ 60 RN SD KR 2 Axt i
2H .IBS-D 2H . Nesfatin-1 2H 1.Nesfatin-1 2H 2. Nesfat-
in-1 44 3, B0 HR A AR I A2 R BR 5 il A IBS-D B2
Xof HEAL KRR T 2R 0.9% FAL SN IR TR HE B , fE3% A
IR 7KAE PN AT e K B o PRI 7K S 2 R
KERZEEAR2EK 8 h, Nesfatin-1 2H 1. Nesfatin-1 21
2. Nesfatin-1 2H 3 K BIERRBRIRAS T 3 22 ) 2K 1 4
23 BRI HITES 0.54 5.04 50.0 umol/L Nesfatin-1
TRV 0.2 ™, X BEZEL AN IBS-D 20K 5T H [F) 3 A v
WA B 0.9% AL ENVE TR -

1.5 KEMISHEIRERN 4524505 24 h AT IR R
I, K BAE 3 mm BEESERIE S K RALT TN KR B
o (BEBS AL 3 cm) , FFK BRI J5 B N G 158
YRIATAFRIE N, K BRIR BRI V1B, IS KR B N
BEESER K HE B )

1.6 RE/NAHEE R KR Mg one s
ZER S, F ALK RIEE 2 ml 20%3E PR 5 U0k B,
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30 min J5#4 K BRARSE, BXH K BRI/ I8 g 2
K EEFITE AR R HEREAC BE, 1R/ et Ze= s 1t
WAL/ K FED x100%

1.7 KREMALRL AL VIP KPR KER
AEFE S5, X A GURN &5 T A 45T R AR bR 2 42
KAy, I RAT 2, 12 000 r/min B0 20 min U
EWHEAT VIP ZKSFAG

1.8 2544 cajal 8] 51 41 g (interstitial cells of ca-
jal, ICC) kr&EW) c-kit. TRPV1 /& f# /4 SP —4F
N5 P 2T S s AL G 0, AR R (B AR AR
TN MR IS, KA Imagepro Plus 6.0 #4 R4E K
BA5 ., 400 fi5 NI 3 MAESERE, WEEAR
IEFHE AR L RARDGE BB I H S S50 5 B
1.9 HERPEEINEANEERE R RH R
SEAHHEESHEARE —F, FHFEEAR 10%
SDS 5 A M Bt et it L ¥k, 300 mA fE i ¥ PVDF
fi&5, =& 1 h, I\ CRF.CRF-R1.CRF-R2.B-ac-
tin —Hr (1 1 1 00004 CH &R, HHEF A ZHt
(1250004407 E 1 h, (h2E R0 E# . YL
REEEUR, 7 b i E A R IB K

1.10 Siit ik K SPSS 22.0 #pFo#r ¥cds , i1
HRRUII AR ZE RN, Z A E LR SRR R TT
Z08T, B LK H Bonferroni Y 5K IE. P << 0.05
RRERBFGIFE L

2 R

2.1 Nesfatin-1 X IBS-D KR 7#aIhee. /Myt
AR IBS-D 21K BRI 38 BRHE )R] T
XTHEZL (P < 0.05), /Mgt s TXRH (P <
0.05) ; Nesfatin-1 41 1 ~ 3 K F B EEERHE H i [A] K
T IBS-D 41.(¥) P < 0.05), /Nt KK T 1BS-
DY P <0.05, WFE 1.

2.2 Nesfatin-1 % IBS-D K i &5 241 VIP /K-F
[RIEZM IBS-D ZH K BRI 45 B 4143 VIP 7K1
TR (5 P < 0.05), Nesfatin-1 ZH. 1 ~ 3 KUK
Sl 2R VIP K341 T 1BS-D 41 (35 P < 0.05),
W2 2,

2.3 Nesfatin-1 %f IBS-D K R 25 4 24 c-kit. TRPV 1
AP IBS-D H KR & MZHZA c-kit. TRPVI
SRS B A Y = T IR 2 (B P << 0.05) , Nesfatin-1
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H 1~ 3 KREHHL c-kit. TRPV1 P EAE
PUET IBS-D (3 P < 0.05), W& 3.,

2.4 Nesfatin-1 X} IBS-D K45/ CRF. CRF-R1.
CRF-R2 FEHRIERIF  IBS-D 41K R 45414
CRF.CRF-R1 & HFREL & TXIEAH G P <0.05),
CRF-R2 H HRIAE T X4 (P < 0.05) ; Nesfatin-1
M1~ 3 K444 CRF. CRF-R1 & HRIEY
KT IBS-D 4 (J4 P < 0.05), CRF-R2 FEHE L&
T IBS-D H(H P < 0.05), W% 4.

3 g

Nesfatin-1 Fij#£ /2 £ ik NUCB2, NUCB2 F %

F | BEARIEIEIKAELEE DNBHEF R

45 BA BemERkHE AT ] (min) N (%)
X RRZH 12 10.69+0.68 53.16+2.14
IBS-D 4 12 5.144+0.51° 81.41+1.87°
Nesfatin-1 21 1 12 6.45+0.48" 77.66+2.26"
Nesfatin-1 24 2 12 7.68+0.56" 72.4142.47"
Nesfatin-1 20 3 12 8.79+0.69" 57.62+2.34>
F1& 156.94 375.32
P1E < 0.05 < 0.05

VE: IBS-D NIEVE R 5 i G ik . SXIRAMLL, aP < 0.05, 5
IBS-D 4141t , bP < 0.05, 5 Nesfatin-1 41 1 A1k, cP < 0.05, 55 Nes-
fatin-1 41 2 #Ek, dP < 0.05

F2 FHRAEN.EERELR VIP KFELR pg/ml
51 BR K ki i/
X HR AL 12 246.84+10.55 240.66+11.96
IBS-D 41 12 127.41+8.63" 110.62+12.03"
Nesfatin-1 2 1 12 139.27+8.96" 143.11+10.04"
Nesfatin-1 2 2 12 166.11£9.68™ 179.51+11.98"
Nesfatin-1 41 3 12 204.21+10.83™ 213.14+10.66™
F1& 308.84 256.65
Pig < 0.05 < 0.05

VE: VIP AL E R, IBS-D NIGER G 5 s A1k Sxiid
HHE, aP < 0.05, 5 IBS-D 41AHEL, bP < 0.05, 5 Nesfatin-1 41 1
Lk, cP < 0.05, 5 Nesfatin-1 44 2 #H Lk, dP < 0.05

#=3 REAKRLEFLAEL c-kit. TRPV] LN BEEELE <1071

45 R c-kit TRPV1
pagicEiil 12 30.41+3.06 27.6142.13
IBS-D 4 12 53.84+2.00° 48.34+3.41°
Nesfatin-1 21 1 12 49.33+3.14° 44.6142.29"
Nesfatin-1 20 2 12 44.69+2 48" 39.24+2.84%
Nesfatin-1 21 3 12 38.3242.34" 32.84+2.63"
F18 146.49 117.608
P1H < 0.05 < 0.05

7E: TRPV1 BRI 1, IBS-D NNEER G Z Bk, SXTHR
AL, aP < 0.05, 15 IBS-D #AHLL, bP < 0.05, 15 Nesfatin-1 41 1
AL, cP < 0.05, 55 Nesfatin-1 21 2 /L, dP < 0.05
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R4 BEKXRLFEL CRF.CRF-R1,CRF-R2 EARIALLH B-actin

2R R#  CRF CRF-R1 CRF-R2
HofHE A 12 0.30+0.04 0.4120.09 1.08+0.07
IBS-D 41 12 0.98+0.06* 1.13+0.05* 0.26+0.05*
Nesfatin-1 411 12 0.81=0.06" 1.04+0.06° 0.47+0.06"
Nesfatin-1 412 12 0.69£0.05*  0.85+0.05*  0.61£0.05%
Nesfatin-1 413 12 0.51£0.06*  0.61x0.07*  0.84%0.06*
FAa 279.75 247.83 357.09
P1E < 0.05 < 0.05 < 0.05

7¥: CRF N _EARBEFUA T, CRE-R A CRF 3214, IBS-D A/
TGRSR B . S IRAIM L, aP < 0.05, 5 1BS-D 414 L, bP
< 0.05, 5 Nesfatin-1 2L 1 #HEL, cP < 0.05, 5 Nesfatin-1 41 2 # L,
dP < 0.05

Y ARTE R B A P A o, R
B S SR R AR BRI BE™ . Nesfatin-1 1448+ i
A PR LAR = #4, NUCB2/Nesfatin-1 #5115 B B 74
FEUO, B RE £t 12 NUCB2/Nesfatin-1 7K-F 5 H i
B REIEREIR VP A EAH S M, Nesfatin-1 73045 T
AL T, Nesfatin-1 #1270 R I H IERR 2. Bk Ak
B TS, T AGE P LS IR E M 4T % R R B R
M ITCH AL, $7~ Nesfatin-1 5 B i 3h /1 8 AF1E %
Z AR TS R R IBS-D K B B3R Bk HE
V)52 i JRE K BR A0 4 /N R A e KRR T v, 17
Nesfatin-1 75 K B B ESEREE H B [A] %% 1BS-D K
BRE K, /N3t 2245 IBS-D KRR B& A1 - X 5 B Nees-
fatin-1 F- 7 AT AFRAEK IBS-D K BRI e R RE  , 2%
FRRETS -

VIP & H X 1 ZE iz 18 44 28 70 53 Wb 1D A Ja
AT EFAR A PR ST L, X6 15 il - L e e A
i " VIP b m] DLd it — 20 A R
R A BRI B I i Aliash, i) E
B AR, B B 2 iidsh Y. AR R LS R R oR
IBS-D K SHIMG . 45241 VIP /K P JE A BRI
fi%, Nesfatin-1 FFUK B 1IN &5 2H 23 VIP /K-F5¢
IBS-D K § I, 5 SCRISIF AT . XA T
Nesfatin-1 7 ] &8 1 75 IBS-D K iR I 25 1%
HLVIP /KR R L g e it

ICC &4 i TiH LB Z AR PNz
[) 1) — PR R AN A 1Y, FORAS e B 1 1
(B E . c-kit TRPV1 #& ICC b5 EH . TRPV
AT AR AR T30S, THOE A 20 M H SR N
SRR, 51 AP A AR RSB Fh 59 AR [ e i
JiE, PR AR R AT U4 SR B IBS-D KRR 45 i 41

It
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c-kits TRPV1 P33 5% B {5 B K R 7 =i » Nesfat-
in-1 TR BRI 2H 2 c-kit. TRPV 1 T35
£ 1BS-D K FR P& 1%, iX )i B Nesfatin-1 %} IBS-D K i
Warsh J 1R R AT e SRR K c-kit AT TRPVL KA
K, 5ICHRI17145 AR FT

IBS-D 1B 11 P ik = U 5 R 0%, TERI
RA&T CRF Rk T, 7 ¥0% CRF-R1.CRF-R2, {H
CRF-R1.CRF-R2 2 ¥4 E#E ], CRF-R1 B 1]
DA N I B, et iEis % ™. IR
W i P AL 40 i T DB L 7 A VBRI CRF SR A i
DiRelErs"", 1M CRF i& W] 55 Toll #5244 4 5 5 iH I%
A ISR AL B R AH MR F (945 55 520 A
W7 45 R 27N IBS-D K R 4541 23 CRF.CRF-R1 &
H AR KB T B, CRF-R2 R AR IL K,
Nesfatin-1 FHUK R 1454141 CRF.CRF-R1 & [
FIEAL T IBS-D K, CRF-R2 & [k T IBS-D
KR, HEML T Nesfatin-1 T-FH 0] % IBS-D K il 44
W20 21 CRF {55 @B~ A Ml fE A o

25 LTk, Nesfatin-1 1 A] LAJ &% IBS-D K B
AR . X AR S VIP /KPR ICC KF
F1 CRF 15 5 18 B3 PR A ¢, (8 L BARAE FH ML

SN
FIRRR A EE A UICH 2 R
EETTRAERR W = SRR SO S IE AR | i SUB L

ZUS SN G P T e
& £ X M
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