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Abstract

AIM: To observe the effect of gastric acid secretion
decrease induced by intracerebroventricular (ICV)
injection of nesfatin-1.

METHODS: Male Sprague-Dawley rats were
randomly and equally divided into a control
group and a nesfatin-1 group after implantation
of an ICV cannula. The nesfatin-1 group was
injected intracerebroventricularly with different
concentrations of nesfatin-1, and the control
group was treated with the same amount of
distilled water (5 pL/rat). The volume of gastric
secretion was measured and the amount of gastric
acid was determined by titration with NaOH.
H'/K"-ATPase mRNA expression was detected
by real-time quantitative PCR. Activity of H" /K-
ATPase was determined indirectly by measuring
K*-stimulated p-nitrophenyl phosphatase
(pNPPase) activity. In another group of animals,
rats were divided into a vagotomy and a sham
group. The treatments and measurements were
the same as above.

RESULTS: Intracerebroventricular infusion
of nesfatin-1 significantly reduced gastric acid
output, and the maximum inhibitory effect on
gastric acid output was detected at a dose of 50
pmol/rat. Furthermore, nesfatin-1 decreased
H'/K'-ATPase mRNA expression and activity
in gastric mucosal tissue compared to the control
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group. The inhibitory action of nesfatin-1 on the
acid output and H'/K*-ATPase expression and
activity was abolished by vagotomy.

CONCLUSION: Nesfatin-1 injected
intracerebroventricularly induces a dose-
dependent decrease in gastric acid secretion
in rats and the vagal nerve may be involved in
the process of the effect of nesfatin-1.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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nesfatin-1 % S #A49 R #H 7K(5 pl/rat), T2 h
JE /KR R, AR Bk, T e T AL,
F %2 Bt T FPCRA& M (real-time quantitative
PCR, qRT-PCR)#%| F %552+ H'/K -ATPase
mRNA#® EE, N T B EE. 798, Hm
Jii £ Y B E 69 8 SDR R4 ik A A Z g
W7 28 Ao B F- K20, 4485 %) 4 T nesfatin-1(50
pmol) & F R AR#) K K(5 plirat), T2 his
4k 5t K R, LB A& AR 22 97 K Snesfatin-1
Fl A2 B BT ALE R,

R XKAMBEEEZHKREAS pmolF250
pmol#inesfatin-1/52 h, K& § 825wk,
H ¥ 50 pmol4E A 5 3% (P<0.05). R BT KRB
ZERE P H /K -ATPase mRNA#) £ ik fa ik
% B 34 (P<0.05). B4, AR RATh FiA
A2 R, IS F £ Snesfatin-15] #2265 §
BR o~k 69,y VAR H /K -ATPase mRNA#)
Kok FaiE e TSRO K, HaPRa
AL 2 5+ Rt F & L(P>0.05).
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51 FR IR 2 B0 & (thyrotropin releasing
hormone, TRH). 1'% b #5& BB
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B i shfe, A4 BRI B i ik
N R E #4824 1Y) ph 48 R fl A2 TN T ST A%
HEZBMEITCA TDMV. X Bk 2k E
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1 #RIAGEA

1.1 #4448 SDKER, iE V&, A5 & 59200-250 g,
m L R RL K S SR s b, fEBRE %12 h
(6:00-18:00) i}, i EE21 'C-23 °C, MR EE60%
M= R M3 R 28 IR, KR B IR &K
7K, D = B JE T LR BRI TR, H HIKES-T d,
UL, SRR HT K AR €524 h, 257K2 h. K
A S (1 28 b =R A BR A A, SRS
TR TIT (g B2 97 48 R 4 A R 2 ) o4 B
#48L7), nesfatin-1(Phoneix PharmaceuticalsA
7)), H/K -ATPasefll Actin 5| #( 3 F4R2 /3 7).
PLIH /K -ATPase aff HPtiE(Abcam A #]), fit
Actin¥ifk(BiowordA #]). TRIzoli®7F]. BCA
R g ) S A A 3 O (EC L) IR &
(InvitrogenA 7). #3357 & Primscript™
RT reagent kit/% SEHf & SEPCRAG M (real-time
quantitative PCR, gqRT-PCR)iX 7| SYBR Premix
Ex Taq™ I (H A< Takara’A 7])

1.2 7

1.2.1 M £ & & SDA R (200-250 g), 5%KE
FAME(0.8 mL/100 )Gl ki =, S e ik —
K£70.5-1.0 e 1, FE = RTX A, DUREER R
BSO8R 2R 0, B LA B AL, 58
AR % (f50.8 mm, 451.5 mm, 3.6 mm)"Y,
FAric. F A RME K bR 0 s Al T 0 A e,
BRI BB AE i R, W AR A b, R B, B
NMES B, Bl e, FRKYEH R E
. IR, RJGMES-T d. FIWTE B K
o ()EEE, ¥ PESie s, A 0awmimd; ()
] BB R NG, = Jefa, A
HA%E T LA

1.2.2 BB o sk eyl 2 B KRR BENL > 44,
3 A = R SR A [ FE fine s fatin-1(1. 50
50 pmol) & ZE &K /K(S L), SH N EE
Stnestfatin-1g ] P~ AE P& HO1E A BN, F45
Zj)52 hab SRR, BHEUE W, 70 HpHiT &

1004

NaOHiH & KM e B B & & 5
B3¢ J A 1S R EE-80 CARAE.

1.2.3 qQRT-PCR#&MH /K -ATPase mRNA#) &
iR $ZTRIzo L F Ut W4 L& B R B 2H 24k
MRNA, RJF1 5% HcDNA, LLtcDNAY
MR ATqRT-PCR, {3 %4 K: 95 C 15 min;
95°C 20's, 60 °C 30's, 72 °C 60 s, 40 MEH.
¥ 75 A h 2R R IL S R AR, SR 2
FE1F R EmRNARIKRE. NbrE, B %
AH'/K-ATPase mRNAWKE R LI& Hactin
mRNARKE. 51¥F 509 H/K -ATPase |-
#: 5-CTCTGCTTTGCGGGACTT-3"; Fijif:
5-CCTTGGCTGTGATGGGAT-3"; Actin_bijf:
5-CTACAATGAGCTGCGTGTGG-3"; Fiff:
5'-CGTGAGAAGGTCGGAAGGAA-3'.

1.2.4 H'/K'-ATPase 7& 1 69 ] 2 75 A [ FE4H,
X R 2H Finesfatin-1AbEEAH 1) K RS B A 2B
U2 5] R 5.0, H/K -ATPaseidi M
0 7 SR FH T 42 000 K SRR T X A ke Py IR il
(pPNPPase) 3% 1", [ BiAAF 1 mL, 50 mol/L
K TrisZ2 0 (pH 7.5), 2 mol/L MgCl,, 5 mol/L
XA EE M BRI, 3 A INANAN 25 mol/L KCl,
Lfgalify 5 R E—37 CHEE 15 min, I
A1 mL 1.5 mol/Lf{JNaOHZ 1F [ .. 4366
FETFTEA10 nmP AR b 6y, KRR 5 RS 56y
R (pNPPase) 5 P B AT A IIK CLET 73
WG BEAE 2 ZE T SR

1.2.5 fg F &AM Z W7 75 —4H, KRN
RE I AR T AR, 2R wh 2 U)W
R RS2 O AR ek A wh 2 DI AR, ] St
Ui, WA 7E B LG Z AN BRI (S0 mg/kg) T, 7EIE
M2 A —2 em ) 1. 76370 85 B8 Ab s 2k
TE 2 0 S AN N S /N AT 53 75 R . 7E
REFEAL Ky S EARBR L e BP9 5040 FH AR R
GBS AL IFAE L R D W, [EII, B
FELN U = (B T it ). T AR 45 32 R R Y
FAREMEAREA SRR EM S, Frar
KEARFEET d.

1.2.6 Western blot:x#MH /K'-ATPase a& &
o9 Fak: PR MR B R IR A 2R, A
HEH, ABCAE ITEAEE. 40 pg
W ERE, 12% I8 00 It i e e FRL UK, T 2
PVDFJE I, 5%/Bi 52 @53 2 h, hn—4t, 53
HNPTH /K -ATPase afitffi(1 : 1000). HiActin
PréR(1 1 2000), 4 CHFEIIKR, B37 CHHEE =
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B 1 UNETFSIREREnesfatin- 1% AR BER DM R BEIEH /K -ATPase mRNARISZIE. A: KK B ER DI
Mg, B: 4 KRR B il pHIE IS, C: MH' /K —ATPase mRNAZFR /AT, D: XTH' /K —ATPasel& JJHIRM. 'P<0.05

vs XFHEZH, P<0.05 vs 5 pmol/ratZH.

i1 h. FECLALZE R HGRGFIER . E5, Image
JERAAT IR EE S BT, LAActinfE N WS IR, HEATF
SERIIHT.

Geyt £ Ab TR FSPSS20.048 tH A7 4>
. 455 Fimean+ SD#E R, £ 4% LR
FERI R 5 2200, W ELECR FILSDIZ. P<0.05
NERAGFR L.

2 #R

2.1 R E R Enesfatin-13F K R F 82 55k 69 3% v
55X REZHAR L, M % 7R 551 pmol nesfatin-17E
2 W K BRI VR R 1 B A B R p HAE o5
i, {H3E5F5 pmol #1150 pmol nesfatin-12H7E2 h
AR R B VR PR S k>, BRI pHAE T &
(P<0.05). FHrHyE5$50 pmol nesfatin-12H B/
&2 i (EI1A, B).

2.2 RER Enesfatin-13F K & B 26 P H'/K -
ATPase mRNA & A KT VAR E G TSl 55
HEAZHAR L, W E NS5 pmol 150 pmol nesfatin-11]
AR B B H /K -ATPase mRNAJIAHRT %
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5 B i PG (P<0.05), H.50 pmolZH K iR H Zh
W IR HEAR R BB EA 5 HY/K -ATPaseif )
BAEF EmRNAR R LK —E(E1C, D).
2.3 ik & AP Z Lyt snesfatin-175] A6 & 82 4
we o 8 e AR R AL, G % 50
pmol nesfatin-115 3 #H| K B B BRIV 7304, Tt
= B W pHAE (P<0.05), T 7E K AE #h 2 11k 4,
nesfatin-1 IR E H ¥H 2 (K2).

2.4 ik kAP Z byl stnesfatin-15] A& HH/K -
ATPasek ik fni&E M F o vh ERT A4,
i =2 v 54 50 pmol nesfatin-1 7] $1#1 K L B %
JEHH/K -ATPase afk 1R IE(P<0.05), [%
fKH'/K'-ATPase mRNAJH] %} ik (P<0.05),
H'/K'-ATPaseidi 4 2L 3 5 mRNA K %1k
KPE—F TMAEREMZ YW, nesfatin-15]
ECMTH /K -ATPase ik FlG 14~ R 14 ¥ 2%
(A3).

3 e
AT 7T o, MG =2 7 S nesfatin-17] LA

1005

WA # A E

AL B REME
E Ab 2 by W 6y
FERRE T AR
nesfatin- 14 4] X
BOH Bk T
REALA], 8 A
g BR ik VA R
H'/K'-ATPase#)
A Fe BN, AT
HAEMNZRZY
¥ MR nesfatin-147
BRAE R 69 A8 KA.
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Al B0 238 RS 1R 3 2 T Y, d ORI e B
I HE RN NG =93 8 50 pmol nesfatin-1/52 h. B
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% (dorsal motor nucleus of vagus nerve, DMNV)
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REPRVNRPYE Hez, R Bae sl B iz
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HICNE, AE AT DA 2 551 5 ARG A 41 ) ot S
) HE TR (PR 2. T I 420 260 0 T DLad ik
WOE R E A RS BR 4 Wb, W LI AE M A ik
BARES S T H ilXnesfatin-1 IR 2, 5A
BT 25 AL PRI 2 BEIK &St 5
TR E P2 RN B B ER 4> WA AH K, {Hnesfatin-1
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