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Effects and Mechanisms of Nesfatin-1 on Carbachol-induced Gastric Acid

Secrection in Isolated Rat Gastric Mucosal Cells*
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ABSTRACT Objective: To investigate the effects and mechanisms of Nesfatin-1 on carbachol-stimulated gastric acid secretion in
isolated rat gastric mucosal cells. Methods: Gastric mucosal cells of SD rats were isolated by enzymatically dispersion and treated by
Nesfatin-1 (10'wmol/L) for different time or Nesfatin-1 (107, 102 103 10* pmol/L) for 0.5 h. Then 14C-Aminopyrine (“C-AP)
accumulation was gauged as a measure of acid secretion to detect Nesfatin-1 on carbachol-induced gastric acid secretion in isolated rat
gastric mucosal cells. Subsequently, the rat gastric mucosal cells were coincubated with Nesfatin-1 (10"wmol/L) and carbachol (100
pmol/L) for 0.5 h, transmission electron microscopywas used to observe the changes of parietal cells ultrastructure. Results: The
carbachol-induced “C-AP accumulation in isolated rat gastric mucosal cells were significantly inhibited by Nesfatin-1 (10" pmol/L) for
0.5 hand 1 h or Nesfatin-1(10", 102, 10? pmol/L) for 0.5 h(P<0.05). Electronic microscope results showed that parietal cells transformed
from resting to stimulated states in response to extracellular stimulation by carbachol (100 wmol/L), which was inhibited by Nesfatin-1
(10" wmol/L). Conclusion: Nesfatin-1 could inhibit carbachol-induced gastric acid secretion in isolated rat gastric mucosal cells at least
partly through influencing the ultrastructure of parietal cells.

Key words: Nesfatin-1; Carbachol; Gastric acid; “C-AP

Chinese Library Classification: R322.61 Document code: A

Article ID: 1673-6273(2014)32-6246-04

BE Ar T A PR e A D, FCRTACN 418 F 2(nucleobindin
A 2,NUCB2)M, 7K B /N B A ZEH i BE (R, ml o o A o 1
Nesfatin-1 J& i H 4-5# % Oh-1S F 2006 451 K A —Fl I RERRIEIR MR, (HITIHAET SD K RUMATFST L, R

* LT H E K A RENEFL AT H (81070308/H0308)
VEZ TN I = (1988-), 2 W50 AR, SN TFIIHALRHRR 53 W6 K 18 W 30 71 J5 1) A 5T
HL 1% : 0571-63592265, E-mail ; angisxie@]163.com
AEIRSEH 252 B, E-mail ; ligakur@aliyun.com
(Wsks H #5:2014-04-19 42257 H$#H:2014-05-15)



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll4 NO0.32 NOV.2014

- 6247 -

7~ Nesfatin-1 HA X IR IEH, 5% Nesfatin-1 2 ik == 7]
R At 15 1R 430, T 5 Neesfatin- 1 5 575 DU i 5 wJ 1] Jed 490 {fl
2- Jli 4, -D- A ATHRERNECT 1Y B R Bl i — 2D iR Rk
Nesfatin-1 7EH 43N LHE P ()38 52 P B A5 2 AL e
S, TR I IR 5 A B B B R R TR rh (8 P A IR AR TS b,
Nesfatin-1 5 ghrelin A= | 1]l 2% (somatostatin, SST) £ £H 2 ik it
#[iff(histidine decarboxylase , HDC)4) 5l 2 35T B W R I v 11
X/A FEAHME D 4L S 7 v 5% A 41 Hfd (enterochromaffin-like cell,
ECL)4l i, #27~ Nesfatin-1 0] §82: 5 40 & H B2 50 W A9 IR 45 o
BATHTWIIBFFE 45 B IR 7% Nesfatin-1 7] A% 2 55 354 SD
R BRGNSt 18 1R 43004 , I P ok B2 R 4 L P
s, IR M55 T B B RS A, RRBETR S 9 BiE: o — b
FEAYH S R AR T, AR5 B 7R Nesfatin-1 245
A RRARG R EL IR T ) B AR 3 1) R B T R 4 i 1) 1 TR
G, DARCHAE RS 55 5% 0 ORE A i R 4 e B TR R

1 MR 575

L1 ##

KT 200 g 724719 SD MM B, A L8 sh ) A% IE ], 1l
TR ERER 25000 3l rhuls s Nesfatin-1 1l F ENZO 2375 K
[ IHGHIG T Sigma 2\ ] ; “C-AP 4 [ PerkinElmer /A &) ; 4575 [
i Il F Roche 2\ w5 i 4 il i \DMEM/F12 75 55 5 % 7 Tl (W
B E Gibeo 24 H] 5 P44k 5kl T PH 3057 24 7] s EPONS 12 43
AT Sigma AR5 35— IR B T IR T —
J
1.2 ik
1.2.1 SD XRBHRABMAI S B REF 7055510 SD KK
B R 40 M T 55 4% v Medium A (MA,pH 7.8):70 mmol/L
NaCl,20 mmol/L KCI.,0.5 mmol/L NaH,PO,.1 mmol/L Na,HPO,,
20 mmol/L NaHCO;,11 mmol/L D (+)-glucose ,350 wmol/L ED-
TA 50 mmol/L HEPES, RIfie oKt I5 000 F) 1 A1 1t 1) 5 JEEAMN 28 425 5
Medium B (MB,pH 7.4):MA & £ EDTA J5, FhIA 15
mmol/L MgSO, } 10 mmol/L CaCl,, u] fig{fi it 75 i 4k i )= 2 i
Aib T B 4 G A U ZS HY FR TR s Medium C(MC,pH7.4): 140
mmol/L NaCl,1.2mmol/L MgSO,.1 mmol/L. CaCl,,10 mmol/L
HEPES . 11 mmol/L glucose.100 mg/L DTT 0.5 g/L BSA, 0] #
1 52 AT e Aol SR A1 14 400 i 5 0 Y RS s R A VA R < 10
mg/mL, H MA JRFECH] . SD IR 5 BRI A0 i AY 73 15 K B - B
200 g e AAEAS B SD BEMER B 2-4 I, AL FT PRI
BBt I 45505 1 B RS Tk PBS N EBIRIE—/MI
H K B ARG 5 H B B ORI 2 (e 48 I HI 0k PBS i
Ut 2-3 3k, 1.5-2 mL E% AR ST 2R (V) s ik
FER R ] B R 2 A0, DRz, JtgsHLEIRY
H 250 BB MA P, 37°C 7K AL 30 min, #75A MB
WK 10 min, W0 AP BRTE A — K IE MBI,
4.0 5 min, 1500 rpm; MC #WHT BRI AMTITIE 2 WX, BIRELO
5 min, 1500 rpm; 5% 5 F§ DMEM /F12 1% 3% 34 s am 230 , 4
iz BRI A SR L 1

1.2.2 “C-AP Z"MI BHE R BEE il B3NGB p 4

MM BB A UL, H55F 48-72 h, A fLL) 3% 10° M4l
SR L S ST IR R ARG A “C-AP, ZRJEH 0.5
wCi/ml; DNP £H fin A —fi 3 2K B (DNP), &4 B 4 0.1 mmol/L,,
FEAMIRS),3TC WA 15 min, MAVK PBS, KWL, 1%
Triton X-100 Fo /324 A0, WHC B3 AN KRG 7, 15
WINICEL, 4552 L) CPM(counts per minute)Z7R . “C-AP #HX 1
B = (325040 CPM {H -DNP 41 CPM {f)/ (4} &4 CPM {f
-DNP #1 CPM {H).
123 BENETEMMBREN KR REEY L b 4
FF IR 2 R IR ZH 2H  Nesfatin-1(10" wmol/L)+ = E IR g% 41
4, ALHE AU A VK PBS 3 Pk5 Hd ] T, 4°C B0 10 min,
3000 rpm, MILAGE it 2.5-3%)3 [ ¥ , 4 C vkAE I E 1R
1% 4 LAz IR E 2 h, H— RSN EIE =R T K. A
Ll PSR -EPONS12 A3 51 (1:1 fRF Eb) 238 FHCE 1.5 h, A
LA I LGP R -EPONS 12 AR (1:2 R EL), SR T UE I
e, K dn i AR )S 37°C 4% —45 C ,12h—60 C ,24 h—
37 C TR NRAE . ) F HIL Y R I FH G PR A e (o ey
BERR AT AT o F XYL, i e 55T, 1] JEOL-1010 Ho 4% W 4% i
A A B TS
1.3 GEitZEaHh

SPSS17.0 Geit# KA AT /b, — U ge 4e ik [ el — it
WA EE =K, 45 RH x+ SD Fon , ZH B ECR
FHEA R 7 2208, Wi ZH 338 b F SNK-q 656, L P<0.05 2K
ERAGIHFE L

2 #R

2.1 SD X REBE B AR A 5=

JE AR 25 AR 205 e, DAL/ L A TR AT A >90%
K% 24 h 5, AT D4R REA K
2.2 Nesfatin-1 3$- B B S8 S HhAR R S BR 5 i FO S M

REHBE (100 wmol/L) JFH 25 Ak 3% 10 K BB RN A 4 ff
0.5 h.1 h.1.5 h J5 ,"C-AP i %t £ Bt & 4> 51 4 1.81%£ 0.14,
1.45+ 0.07.1.22% 0.99, 5HFEKT ]2 G X RAAH L, 2 R R
Gt (P 15 <0.05); il A 10" pmol/ LNesfatin-1 5 5 J)H
B(100 wmol/L)ILIF & 5 0.5 h 1 h J5, “C-AP FyHIXHE B />
124 1.09+ 0.11.1.08% 0.37, 54 EL ARG AL AH LA BH 40
Ve, 25 535978 Go it 2 L (P ¥4 <0.05); 11} 10" pmol/LNes-
fatin-1 5 M HAILIFE 2 h )5, “C-AP HIXHHRECE N 0.79+
0.02, 5 ] b BRI ] ()25 11 % BEZH 5 4 L IR 4 AH L B B 52
T 25 50(P 14 <0.05, & 1A),

AN ]9k J3E Nesfatin-1 X [ JH G 155 19 K B B KA B4
JiL B BRI S R, RIUEE 0.5 h s, WEESH 100 wmol/L
R ELIRBRAE A% 175 50 BT R Am Y 1B R 43 , “C-AP AHXT
FHCE Ry 2.06% 0.15, 5%F B HL, 22 5 A Ge it 2 L (P<0.
05), 103,102 &% 10" wmol/l ) Nesfatin-1 REGZ - L ILDK
SR B RG E AH M Y B TR 43k, MC-AP AN B U 43 S0l
1.14+ 0.07.1.01% 0.15.0.96% 0.03, 5 UL IHGRAAH L, 25 534
B G it (P 1 <0.05);10% wmol/L 1 Nesfatin-1 (FH X 45 B
ok 1.84% 0.11) X ELUIRGRS A0 K BB R A ) 5 18 55
AT SAMHIE FH(P>0.05, [ 1B).,



+ 6248 -

DREYESHE wwwshengwuyixue.com Progressin Modern Biomedicine Voll4 NO.32 NOV.2014

A B
CCH (100uM)
254 2.5
= -e- control %
: 2.0 - CCH o 201
) -+ CCH+NES )
o T 1.5 o T 154
<c Ss
o8 £32
I 5 1.0 ° 8 1.01
5 =]
£ o5 E 051
8
< 0.0i— ; . . . 0.0- A e
S S e S e e e e
T(h) NES(um)

B 1 Nesfatin-1 3t B AEF 5 S A R B HaIE 40 A0 B B2 9 i B 3200
Fig. 1 Effects of Nesfatin-1 on the gastric acid secretion in rat gastric parietal cells induced by carbachol
% : A: Nesfatin-1(10"wmol/ L)1 FI A< B B i8] 33 - B2 BERRLE S0 K BR B #h A5 40 Al B B 43 Wb B R4 ; B : ARER B Nesfatin-1(10,10%,102,10" pmol/L)
YER 0.5 h 345 B EBHLE S K BB 45 R 40 A B BR 43 b B B0 5 *P<0.05 VS X4 B4R ;"P<0.05 VS CCH ZA(NES : nesfatin-1; CCH: + B BBH:)
Note: A: TheeffectofdifferenttreatmentperiodofNesfatin-1(10" wmol/L) on thecarbachol-stimulated acid secretionin rat gastric parietal cells;
B: Theeffectof different concentrations of Nesfatin-1(10%,107,10210"wmol/L)oncarbachol-stimulated acid secretion for 0.5 hin rat gastric parietal cells;
*P<0.05 VS control group; “P<0.05 VS CCH group (NES: Nesfatin-1; CCH: carbachol)
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Fig. 2 Effectof Nesfatin-1 onthe ultrastructureof parietal cell induced bycarbachol
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Note: A-B: Parietal cell in a resting state; C-D: Parietal cell inducedbycarbachol; E-F:Parietal cell induced by Nesfatin-1 and carbachol
(M: mitochondria T: tubulovesiclesC: canaliculi).
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