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BE BY: R P IE nesfatin-1 5K R AR RIZAF §HZ O H 0. Fik: KRS EHBA T &% (100~150 mgkg) ik B,
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ABSTRACT Objective: To investigate the effects of central nesfatin-1 on dark-phase food intake and gastric emptying. Methods:
Rats were anesthetized with sulfuric acid butabarbital. Nesfatin-1 or corticotrophin releasing factor (CRF) receptor antagonist was injected
into the lateral ventricle (intracerebroventricular, i.c.v.) or the fourth ventricle (4v.) or the cisterna magna (intracisternal, i.c.) to investi-
gate the changes of food intake and gastric emptying. Results: After i.c.v. injection of nesfatin-1 (0.05 ?g/rat), the dark-phase food intake
(t=3.05~3.58, P<0.01) from 3 h to 6 h and the cumulative food intake on 3h and 6 h (t=5.90~12.1, P<0.01) was obviously decreased. The
anorexigenic action of nesfatin-1 was abolished by CRF1/CRF2 antagonist astressin-B or the CRF2 antagonist astressin2-B. After 4.v in-
jection (0.05 pg/rat) or i.c. injection (0.5 pg/rat) of nesfatin-1, the dark-phase food intake was decreased significantly at 1 h (t=2.59~6.26,
P<0.05~0.01), and continued to 5-6 h (t=1.69~7.42, P<0.05~0.01). After 20 min of i.c.v injection of nesfatin-1 (0.05 or 0.5 g/rat), the GE
was obviously decreased (t=3.25~4.67, P<0.01) with the dose of injection. Nesfatin-1(0.5 p.g) injection after the CRF receptor antagonist,
the effect of nesfatin-1 on GE obviously reduced. A 2 h refeeding after 24 h food deprivation significantly increased the number of nes-
fatin-1 neurons in the hypothalamus (t=2.87, P<0.05). The plasma nesfatin-1 level was significantly decreased (t=1.51, P<0.05) fasting for
24 h. Conclusion: These data indicate that the effects of nesfatin-1 on food intake may be regulated by nesfatin-1 and the CRF pathways.
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PP AR RGN, MR &2 2% 43 WAV 0, 3 SR Bl TR T AL RN
PRI, NUCB2/ nesfatin-1 434 T T Fi S 5 6t m- -y
W AR 0, 40 SR A% (ARC) (& 35 4% (PVN) #1L_EA% (SON)
FIF MR MI X (LHA) . 7ERG T AR AL (NTS ) (2K E il 2812
N5 Z(DMNV WA nesfatin-1 355k . (HHHX nesfatin-1 X}
SR A IFSTAR /D AR ST SR R BUAE = i 368 DU i 3
/NG FE Bt 1 5 messfatin- 1 X K BRAR (1A H R 6 A B HEZS (1)
SN, T HAAE SCERRGE | nesfatin-1 A ELHE PVN KEBARZTT,
fU 45 CRF #ize o, Htk, FA 13— 2548151 T nesfatin-1 8378
BYEMS CRF G5 2GR KR IRTT nesfatin-1 9 HHX £ £ 7
FEHLH
1 BERAI T i
1.1 Zh#

BRI Wistar KB, F it 280-320 g,24 h BERIGHOLIR
ST A, A R AR,
1.2 SEWHERSA
1.2.1 SpRISLERFEAR 8 Paxinos 1 Watson's Jk UK FI 3
WABAR B il RSB A I 2 580 DU =, RS 7 R
iR M
1.2.2 BEiESt  HORE 48 H, B T B2 (00 A 28 5l 56
DU G 2 B/ IR AE B S 5 WL NS, /N R n=8 ) 135 2
COU i 25 526 DU M 28 B8 /08 i SE 8 Jth 7 St nesfatin-1 0.05 pg/5
pL, BN K B n=8), LG 7 K. Wil 24 h #F B R FIAE
Ak

TIBUKEL 64 HBEHLAT 8 2 (n=8) , I ki 2= Bl /| i 42 B
Wi 5 pL astressin-B (30 pg)+NS £H ; I il 2 55 /) il 4 i 1t
W4T 5 pL astressin2-B (30 wg)+NS 41 ; ik 3 a5 /)N i 48 B 7 13
Bt 5 wLastressin-B (30 wg)+nesfatin-1(0.05 wg) £H ; Mg 2 B /)5
Jini E B8 M v 5T 5 WL astressin-B (30 pg)+nesfatin-1(0.5 pg)4H o
6 /N B — I B AR
1.2.3 Mg KB % 3 5 nesfatin-1 (0.05 ug/rat) 5
NS J5 20 min, 1 h,2 h, £ #HIkCR il & ik
1.2.4 BHESHN RGO L4525 i R B s
(GE) .48 HKFBEHLA Jxt B (24 H B/ n=8) FISL 2
(24 H, /N n=8 ), Xof R ZH A SR i 2 5k 565 D70 it 2 sl /D ik B

BEM S 5 WL NS, S5 2H K BN 2 (0.05 pg, 0.5 pg)ak
55 DU % (0.05 wg) /M ini ZERE L (0.05 g ) 435l i3 4F 5 pL nes-
fatin-1, 7EMARIEE 1 515 150 min B8 DU AR2E /0N 4E B b 1
845 30 min, ZETETER A F S 1.5 mL S A By 2L A
LT Y ZRE VI, 20 min J5 IR HESS

AECRR 32 1ALk 4 4 (0=8) M = ESS 5 pL
NS 41 ; i = 754 5 L nesfatin-1(0.05 wg ) 4 ; il fixi % 1355 5
wL astressin2-B (30 wg)+NS 2H 5 I 25 /)N ik S 85 1 v E 5 5
wL astressin2-B(30 pg)+nesfatin-1(0.05 pg)2H . 7EH:EF5 150
min Z57E KR O B RS 1.5 mL &7 M 20R H JLET 4 2R
PV, 20 min J5 0 B HESS
12.5 A&t @il nesfatin-1 - K RAE KRS (0=5), RJ5 4
FARTEFF IR AT . SRR IR MW 200 WL, >R AL
e (RIA )T i i 3K AR Felin nesfatin-1,
12.6 Geit5 a4 )i H SPSS 18.0 #{4/-Hrgidi , BT A £dis
PILL(x+ )N, ZREARBIEL LR B R 7 22 5007, PR
(EIREA IR LA SR € K35, P<0.05 HESH S H4E X,

2 #R

2.1 MUBsEE . S P AR 2 e /0N By FEE B th i 8 nesfatin-1 3¢ KR 7&
R B HE = f gk E 80

21 WoR MUK . 2R PN /M ik S A Tt 13 S nesfatin-1
SR B ] B AR . ST PR A L, MR 5 T 5 nes-
fatin-1, KEZESH 3-6 h (k& 5 W] b 320 (1=3.05~3.58, P<0.
01,7 1), HE 5} nesfatin-1 J5%5 2-3 h Z A EEWT 77 %
(t=3.04,P<0.01). {H 24 h B8 ICHH 845 46(1=0.95, P >0.
05) 55 /U ik 2 5 /I I J2E 8t VR 5 nesfatin-1, B W) 45 & o
TE45 1 h 3B /D (1=2.59~6.26,P<0.05~0.01, 3 1), 4
/PFE 5.6 h(1=2.69~7.42,P<0.05~0.01) , 5 NS X BELHAH Lb , MG
T 5T nesfatin-1 J5 24 h {AF /0 T 1.8 £ 0.5%(t=3.25,P<0.
01); MIHKZTE A A ) 7 nesfatin-1 (0.05 pug 0.5 pg),20 min
J& GE R B FEA, EHHESK,GE Rl (=3.25~4.67,
P<0.01;[& 1A), #HHICH TR CRF ZIA$EHIH astressin2-B
(30 g)FiF &t nesfatin-1(0.5 pg) , nesfatin-1 1 il K 5L HE=S
5007 BA SRS (+=2.45~2.85 ,P<0.05, [ 1B) , {H% 84 i) A B 4%
JC B E U (=0.78 ,P>0.05)

£ 1 BAEST nesfatin-1 AR A EIFEEEHIE(xt s)
Table 1 The effect of nesfatin-1 injected into the cerebrospinal fluid on dark-phase food intake in freely fed rats (x+ s)

Group 1h 2h 4h S5h 6h
NS (icv) 3.1+ 09 5.7+ 0.9 6.2+ 1.2 8.1+ 0.8 9.2+ 0.9 10.8+ 0.5
Nesfatin-1(icv) 2.8+ 0.8 4.6% 0.7 4.8+ 0.5%* 5.3+ 0.4%* 6.2+ 0.3%* 6.9+ 0.3%*
NS (4v) 4.1+ 13 5.8 0.9 7.3+ 1.5 82+ 13 8.8+ 1.0 9.9+ 1.6
Nesfatin-1(4v) 2.3+ 0.4%* 3.9+ 1.2%* 4.4+ 0.9%* 5.0% 1.1%* 4.7+ 1.2%* 8.7+ 1.2%
NS (ic) 2.9+ 0.6 32+ 09 48+ 1.5 6.3+ 1.5 8.1+ 1.6 9.2+ 1.8
Nesfatin-1(0.05ug,ic) 0.8+ 0.3** 2.0+ 0.4 39+ 1.0 5.0+ 1.1 6.0+ 1.5% 7.8+ 19
Nesfatin-1(0.5ug,ic) 0.7+ 0.2%* 1.9+ 0.3 2.6 0.5% 3.6+ 0.8%* 5.2+ 1.4%* 5.8+ 1.4%

E:*P<0.05; **P<0.01,5 NS A4k,
Note: * P < 0.05; ** P < 0.01, compared with NS group.
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Fig.1 The effect of nesfatin-1 and astressin2-B injected into the lateral ventricle on gastric emptying in freely fed rats.
7E:*P<0.05; **P<0.01,5 NS ALt
Note: * P< 0.05; ** P <0.01, compared with NS group.

2.2 M2 iE 4t CRF Z K FIST nesfatin-1 MM FIFE R F0 B HE

Z=HIRNE
EXTRRARLL, MG EE 1 5T nesfatin-1 A 5 2980/ K B

6] 3 h 1 6 h AR i (=5.90~12.1, P<0.01, 3 2) ., i i 5l g

ZE VT4 astressin-B 8y, astressin2-B J5 , KA 3 h F1 6 h # 3
it ] AN, nesfatin-1 4400 200 H BELIKT (£=3.32~11.8, P<0.
01,3 2), 1H astressin-B &, astressin2-B A< 5%} K i ek S HE
23 0 . E R (20.45~0.89,P>0.05) (5] 1B).,

3 2 MR 5T CRF ZEFEHFII nesfatin-1 #1515 18 i R 2HHM0( 2/300 g bw )(xt s)

Table2 The effect of CRF receptor antagonists injected icv on nesfatin-1-induced reduction of dark-phase food intake in freely fed rats (xt s)

Group 3h 6h
NS+NS 6.6+ 0.7 10.8+ 3.4
astressin-B + NS 6.5+ 1.4 8.7+ 2.5
stressin2-B+ NS 6.7+ 1.2 8.9+ 2.8
NS+ nesfatin-1 2.9+ 0.5%* 5.2+ 1.6%*
astressin-B+ nesfatin-1 7.2+ 0.94 9.3t 3.14
astressin2-B+ nesfatin-1 6.2+ 0.8° 10.2+ 2.74

7E: **P<0.01,5 NS+NS AA48Lk; AP<0.01,5 NS+ nesfatin-1 ZHHLL

Note: ** P <0.01, compared with NS+NS group; A P<0.01, compared with NS+ nesfatin-1group.

2.3 S 0 o =2 = /) G 3 B it i S CRF Z #5173t nesfatin-1
MER RS HE= RN

5 DU 2 45T nesfatin-1 J5 A5 1-5 h K BB ] & B2 1]
5 9/ (1=3.58~7.42,P<0.01, 3% 1), fH7E 255 30-50 min, K
5. GE TGl 257454k (t=0.78, P>0.05). {H /| %iE &%t 1 4 nes-
fatin-1 (0.05 3§, 0.5 pg), TEST 1 h J5 7 ) ik £ & 5 /0 (1=5.
48~6.26, P<0.01, £ 1), W —HFFEE 6 h, HAEFZHE
30-50 min, Kl GE TG i 28 (t=1.67, P>0.05), H nesfatin-1
)41 A 5 N BN BE A TS 1 5 astressin-B B, astressin2-B
BH#T (t=0.89~0.98, P>0.05),

24 BEMBHARETERNTS 10 % 9§ nesfatin-1 ik &

H5A M RKRAHL, 258 24 h KR T A NTS
1 nesfatin-1 3475 b 2 U (=0.64~1.65 ,P>0.05, 3% 3) {HE £
24 h J5HMEE 2 h, KEUF FfiiiH nesfatin-1 2358 W44 i (=2.
87,P<0.05) ,{H NTS 1 nesfatin-1 J& i Z 248 (=1.51,P>0.05)
S5Adt e KRAL, 251 24 h J5 103K nesfatin-1 7K F-BH & [#
Ik (t=2.61, P<0.05), i )5 , Il 2% nesfatin-1 /KF FFF,12h
JE R HzE A B AR BRI (=0.63, P>0.05)

3 ZAMBEH AW TERNTS FMf 3 nesfatin-1 K FHIFZME( pg/mg, pg/mL%,x+ s)
Table 3 The effect of fasting and refeeding on the nesfatin-1 in hypothalamus, NTS and plasma (pg/mg, pg/mL%, xt s)

Ad libitum 24 h fasting 2-h refeeding
Group
(n=5) (n=5) (0=5)
Hypothalamus 125.8+ 41.2 111.3% 27.5 238.7+ 63.8*
NTS 89.2+ 30.7 78.5+ 21.1 98.2+ 28.7
plasma 537.2+ 132.1 398.3+ 107.7* 498.5+ 111.8

E:*P<0.05, 55 AR HAMELL,
Note: *P < 0.05 vs. ad libitum.



- 1216 ¢ IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol1l5 NO.7 MAR.2015
3 348 FIEAFGE & B, KB A NUCB2/nesfatin-1 ik, KB
T

B RS ARGE 5 =1 3 5 NUCB2 8} nesfatin-1 7] Jg/b K
SR [RI3#E £, Tl nesfatin-2 1 nesfatin-3 JELAE Y, K BUAMNEE
) nesfatin-1 i) i B (24-53 ) n] fif KB &0, 7 N A Al
C At i BETCICAE ™, A9 B , A1 B R Al Sa 45 < B
I % 4 G 570 it nesfatin-1 J5 ,3 h A1 6 h R A& & 0 W RE
i, 10 24 h FEUEERICAE, 0 24 h 5K RIAE B &K,
PR BB THFERS N

A% 25 7 5 nesfatin-1 3O B I HF &b, FTREZ Y
6 T F B CRF2 &, 156, nesfatin-1 Fl CRF2 2443 35
R 25 R B R TRIARAL . ABIFFE 7R el R
0§25 R 5 nesfatin-1 F I R [ HE 6, AR FE M R M=
o PVN f 5 bR Je & 2/3 W] L 3806 T i CRF2 Sz {& i />
KBRS, Hok, 0= 5B CRF2 $5417) as-
tressin2-BVA] #) ] nesfatin-1 3755 (1) 7 ] 1F £ g /b , B2 v
CRF $5HIHITC/EHY, Astressin 244 (5 astressin2-B 45444
L, fHik Z CRF1 Fil CRF2 Z A% F1 7 ) AU G 2 1351 nes-
fatin-1 J5 AP EFEFHS, B UL T HERR AR R SRR A 1 H o Ao
2 ISR DU 2 8N 0 35 b T SIS 7] 2t mesfatin- 1 410 112 )
HEET B LB 29 % F 60 %, VESHS 5h BREGEEER
A /NI TE B b v 5 astressin-B A1l astressin2-B A AR /N i
FEFEN T 5T nesfatin-1 J5 5 A SEE /D o /NI 9E i i v 5
K astressin-B Fil astressin2-B 7] fH A% CRF i &1z 5%
2T

Nesfatin-1 75 Fr 5 o 2 Pl 2635 A% 015 8 5 3 0 4%
B2 5345 o KIGASRREBALE ST nesfatin-1 W] REAE AR,
AT 2 B0 B 2 /N B S B 0 3 B nesfatin- 1 J5 £ ZEHHIE
(R, WA IS AR b, O ==
nesfatin-1 J5 2 h ASCRES R S PR B, ELONA % 7 5 nes-
fatin-1 FEELAC [A] B2 0], WAS R SE IS 1 T PR ZE K
S B i, Nesfatin-1 X748 [ & K BRADE IS R 2%
BRI FAEF AT B85 7% (A 2E B B nesfatin-1 457 18 B pf
Ze KA 5 SR T TR AR A o,

RN 45 B Rt 25 R T AL AR, AR RIS s
= 5 nesfatin-1 7] B 5 1P GE, HLBE 7 5 770 38, i 1
ROV o K% 35T astressin2-B FHAF 1 nesfatin-1 fji| &
YEFIAS SR AR 119 GE . 35 DU 2 FE 4 nesfatin-1 AN24E GE,
PEIRTT G 5 nesfatin-1 XT H 12 2 A R E M. Nesfatin-1 5
PN = 22 A2 AT PVN il = R M ITIG . A&
W58 & B, PYNCER A0 8 43 nesfatin-1 Gof BH M 20 22 5848
&, 70 %Ry HZETT R oxytocin GuREBH AR, FE BT
FH L, PVN = E B S or 5 8 NTS U9 F X, iR
GE ", ZAH5Y R apPVN SIE R T0H 43 %J2 nesfatin-1
izt b n e CRF #4on, M i 5 CCK-8S m]#i%
24 % nesfatin-1 G HYE AR 2200, DT B A R B
B TR B2, MR T RAY nesfatin-1 /EFH. 28& 24 h )5
P 2 h, W55 SON Ml NTS Fos #4533k, SON B Y
P28 T6 KB A3 J2: nesfatin-1 G FHEEZADAE M9, FafF & ml30E
NTS H1 () nesfatin-1 4o BHVE AT 20K IE

SIFAET IR RS R ™, A5 24 h KRl NUCB2 45
ST B2 A P SEREAR ™, A9 R, 25 24 h KB
K nesfatin-1 7KV W LREAR, R #ER S AR 3 1E 3 K F, §2
7R, BEECRAS AT 5065 NUCB2/nesfatin-1 7K -, {H [ HH iE £
KB [E) FGRE 25 T 95 #F NUCB2/nesfatin-1 /K334 T0 0748,
KW nesfatin-1 JCEAA7E—E B PIVE AR (b . FRambIFoe A IR
fia 3 5 nesfatin-1 W] ygi /> K FRUA% [B) 8 B &0, 32 B nesfatin-1 38
Tk XA IR PR )5 B B TSR P T A v 000 i = 24
40 £ 19 nesfatin-1, KERAISEZMLA T, 78 nesfatin-1
B A E A AR R S ) o R 1 SRR B mesfatin-1
WA SR B (A T ik — 2D IESE

M2, CRF2 Z KT fig 2 5 nesfatin-1 ZEIR ) 5 (] #E B A
F . nesfatin-1 451 #5E & VEF 7] GE 1 nesfatin-1 Fl CRF2 (5 &
GEAL[RIRY o ASBIEFER BT R A E B R ALAR BE T —E Y
g,
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