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ABSTRACT Objective: To examine the interaction of nesfatin-1 in hypothalamus and histamine signaling pathways and the effect
of nesfatin-1 in hypothalamus on the feeding behavior in rats. Methods: Third ventricle catheter, drug injection, immunohistochemistry,
ELISA methods were used to observe the effects of FMH, CRH and TRH on the inhibition of feeding induced by nesfatin-1. In addition,
the interaction of nesfatin-1 and histamine signaling pathways on the regulation of feeding. Results: Third ventricle nesfatin-1 had
significantly reduced food intake in rats, while the feeding inhibition third of the third intraventricular injection of FMH, advance
nesfatin-1 on rats reduced significantly, but the FMH itself does not affect night food intake in rats. The third ventricle injection of
nesfatin-1, can significantly increase the pargyline induced t-MH accumulation in PVN, VMH, TMN; but the intraperitoneal injection of
nesfatin-1 did not induce rat feeding change, t-MH accumulation also showed no significant changes. Third ventricle injection of alpha
helix CRH serum can significantly reduce TRH nesfatin-1 feed inhibitory effect, while alpha helix CRH, TRH serum itself does not
significantly affect food intake in rats. The third ventricle injection of nesfatin-1 can significantly increase the CRH and TRH levels in
PVN, and nesfatin-1 can significantly increase the pargyline induced t-MH expression in PVN, VMH and TMN t-MH. Alpha helical
CRH or anti-TRH serum can inhibit the nesfatin-1 induced accumulation of t-MH in PVN, VMH and TMH. Third ventricle injection of
histamine can significantly increase the content of nesfatin-1 in PVN of hypothalamus, but the content of nesfatin-1 in LH and VMH,
TMN and plasma had no significant changes. Immunohistochemical study showed that in PVN and H1-R nesfatin-1 immune response
positive neurons, and part of the coexistence of neurons. Conclusions: The feeding inhibitory effect of nesfatin-1 may be related to the
hypothalamus histamine signaling pathway mediated.
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T B A IR G A () A% 3% AR ) -2(NUCB2 ) 24 Ji5 7] 7= A =
FhAKZE, 43914 nesfatin-1 .nesfatin-2 L) )z nesfatin-3 M, % = Jfji
2 7 4F Nesfatin-1 7] 11 K BUZ W45 &, {H nesfatin-2 ] nes-
fatin-3 NPAREAXFPDHEY, L8 BT AR & nesfatin-1 f93Z
M AR E 2 A IR IR B N, =55 (PVN) | 5404
(ARC), IR A% (NTS ) 0] F3k NUCB2/nesfatin-1, 32 5 kK il i%
BIPRER, SRR B R 24 /MR R ELL PVN
NUCB2 mRNA ) % nesfatin-1 7K5-B 5 T M, 158 = AN
ST NUCB2 Jz SCSEAZAT IR PT84 nR & & , H5 SR ™,

T M 2T i T 25715 7Lk % (TMN) =224 4 F
TN, JBRR R i v K Y PYN A Y A% (VMHD) , 328
GITR] R AR A K, AR, ET
VNH F1 PVN, 0 Jti¢ HI 32 (H1-R ) B934 76 nT 7 &, %54
NPT RE-S 0 B BB R R (CRH) g R BRI B
HCEE (TRH) BB 6B, 256 DL BB, FRATHEH |, nes-
fatin-1 CRH,TRH LA K FrJili 2 i i 22 50 T BEAE T B i 14 1
— AP, PRI RE R . AR B AT N
nesfatin-1 5 CRH  TRH FIZH Hiett [7) 2 5 Bk .

1 AR

1.1 SEIezhY

K fk T 250-280 g M ¥ Wistar K Bl (A K O 5
0014125), AT 21+ 1 °C JREELE 55+ 5 %= N, A Ok
R 12 /8B, UL 7:00 ZE R 19:00, S256 34 0 LIFR TR £
A K.
1.2 FARIRE

R ZE B b2 8 (100 mg/kg ) [ s R, B 57 4K %€ {7
X I Z M Paxinos-Watson K UK Sz /R 7 B3, f — Rl E
B (K 15 mm 1Y 23 SARGEHDBEALE =M= (FTX /5 0.8 mm,
F5JF 0.2 mm, G RiE T 5.6 mm-7.2 mm), B4 5 KJ5IF4RSE
Livgs
1.3 K44
1.3.1 S EREASE(FMH, H S ERR BN FI7 )X nesfatin-1
FEHMEEREm 36 ARS8 6 A(EH 6 1),
439124 : PBS 40 ; FMH 4 ; nesfatin-1 28 = Jixi % {4 4% (ivt) 4 ; nes-
fatin-1 & 573 51 (ip ) 44 ; FMH/nesfatin-1 (ivt) 2 ; FMH/nesfatin-1
(ip)4H.
1.3.2 Nesfatin-1 X3 T Fcfog F B 20 f2( t-MH ) R 1 3% nesfatin-1 7K
Faogmm 24 JORERBHL N 3 (4 8 H), 415120 . PBS
2H ;nesfatin-1(ivt)ZH ;nesfatin-1 J& 735 (ip )#H -
1.3.3 « 25§ CRH #A#T TRH I &%t Nesfatin-1 i SHIH) H115
BRI 56 HRREBENL R 8 H (A 7 H), 535 : PBS
2 ;o B CRH 10pg(ivt) 20 (24 #: CRH SZ ARFEHIH] ) 5 o 18
it CRH 50 pg (ivt) #H ;nesfatin-1 (ivt) #H ;o #2Ji€ CRH 10
wg/mesfatin-1(ivt) 2 ; o 42 i CRH 50 pg/nesfatin-1(ivt) 4 ; An-
ti-TRH(ivt )2H ; Anti-TRH/nesfatin-1 ivt )2H .
1.3.4 T Ef% CRH,TRH, FAE 4 i 20 BZ AR M 3% A nesfatin-1
KERW 36 HRRBENLAY R 6 (4524 6 H), 53510 : PBS

#H; nesfatin-1 (ivt) 4 ;o B2 CRH 50 pg 4H;o #2JiE CRH/nes-
fatin-1(50 pg) (ivt)4H ; HT TRH [ i 41 ;5 TRH (17 /nesfatin-1
(ivt) 2H; ZHRedl . B2 S0 045 R Ja S48 1 i P R 77 (0.33
mmol/kg ), LK% 7 e AL il B A LG B TG, JF HAT ¥ &
t-MH 7ERN 2 TCANE L, T -MH 240 28 TR 2R e i) 3= A g
/B
1.3.5 PVN [ nesfatin-1 #1 HI-R yE £ RIEX
LA PVN nesfatin-1 I HI-R #0455
14 BESNE

FH Y AR BRI (I 19:00 3] 23:00) [ H %
1.5 T Efg CRH,TRH, B B 20 % | 20 B% A % [0 3% Hh nesfatin-1
IKF e

T B S A 455 B R I (100 mg/kg [RGB 240 ), Sk B
J I, FE43 85 T Ffil BB B 400 L 0.5 M iR % 10
min, R AR G IREE AR, MRS T4 EDTA A
FRREFAT VKA #0010 min(4 °C ,4000rpm ), FEHUM K . R
ELISA {5 &0~ i Fifi 2% H nesfatin-1 CRH Al TRH 7K
o SR FH OO G R S K UM (LH) . = 558 8%
(PVN) . Z5 97 FL 3% (TMN) I P9 (VMH) |35 i +-MH
M,
1.6 EALRKE

KA L2281 (100 me/kg ) 15 PR, 4 %2 R %
ONEVE [ o SR UK L 4 %2 T H RS [ , 30 YolEME K, &
T -80 C ykAE ¥ . VKRV (10 wm) , JIA 5 % 1E# 1L 10
1% (PBS #i k)b, ZEIFH 120 min, FHI—P0,4 CIFH T
o PBS #¥k,5 minx 3 ¥R, MG RAY) ERIE ZH T/,
37 C#¥E 10-30 min, PBS #1k, 5 minx 3 YK % A1 & (1 BUR
fitpRic AEERR OF (1R TAEW, 37 CIFE 10-30 min, PBS ik,
5435hx 3 . A5 B A 1-3 min,
1.7 Gt o

B i3 X+ SD R, WAL IR EL AR A ¢ 400, 240
B] HL 3SR R BRI 224007, P<0.05 HERA LT3 X,

2 #R

2.1 EAREASET nesfatin-1 FSHIHIEIF RN IR nesf-
atin-1 3~ E£f& t-MH & 2RI5 00

5 PBS X BRZHAH HL , 55 =i = 1 5 nesfatin-1 7] {9 /D
KRB IE 4 h BEE B (P<0.05, 5% 1), 1 45 = 5 % P4 7 5 14 4
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B AR FRAEERGE 1),

5 PBS X JRZHAH HE , 55 =i % 4T nesfatin-1, W] i 2340
PR T 5% 1) PVN VMH [ TMN Py t-MH [ 2 (P<0.05, 3%
2) (HRfgsAS LH P9 +-MH BJ5 5 (P>0.05), J# s v 55 nes-
fatin-1 %A 5 KRR EHAE(FR 1), -MH ERETE B2k
(3£ 2), T ok =M 4T nesfatin-1, 3¢ nesfatin-1 7KET6
W 28 (P>0.05, 3% 2),
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% 1 TEHg FMH 4 nesfatin-1 % S#930 $H & K500
Table 1 The effect of FMH in hypothalamus on the feeding inhibition

induced by nesfatin-1

Group 4 h food intake(g)
PBS 42+ 1.2
FMH 43+ 1.1
Nesfatin-1(ivt) 2.1+ 0.6*
FMH-+nesfatin-1( ivt) 33+ 0.7+
Nesfatin-1(ip) 3.8+ 1.0
FMH-+nesfatin-1( ip ) 3.7 1.1

7 :*P<0.05,5 PBS A48tk ; +P<0.05, 5 nesfatin-1 (ivt)ZB4HEE o
Note: *P < 0.05 versus PBS; +P < 0.05 versus nesfatin-1 (ivt.).

CRH ¥ A] 3§55 nesfatin-1 #4119 Kk A% 8] 4 h &7 (P<0.05,
2 3), 1M o J3E CRH A B 1R 1 3 52 mi K B & 2 (P>0.05,
% 3), BEINE TSP TRA M, t Rl 80859 nesfatin-1 XF
BB B HI /R I (P<0.05, 3 3),{HHT TRH MM iEAR B AN HER
WK B (P>0.05, %% 3),
2.3 Nesfatin-1 %t A& CRH, TRH # t-MH ik B850

5 PBS XFBLHAH L, 55 =K% 15T nesfatin-1 AT {234 i
KEF % PVN P CRH i1 TRH % £ (P<0.05,% 4); H nes-
fatin-1 A i B WAL RE T 5519 PVN VMH Hl TMN Py t-MH
2615 (P<0.05,3 5), 1M o ¥2)E CRH Z4T TRH [fil 74 7] 1B 3%
JE 4 nesfatin-1 5 5 () PYN.VMH #1 TMH P4 t-MH ¢ & 2
(P<0.05,3% 5),

2 2 Nesfatin-1 3t T i t-MH & 298200 ( pmol/mg FH )
Table 2 The effect of Nesfatin-1 on the content of t-MH of the hypothalamus( pmol/mg protein )

Group LH PVN VMH TMN Plasma nesfatin-1
PBS 2.2+ 0.6 34+ 1.1 2.5+ 0.8 42+ 1.3 0.71% 0.13
Nesfatin-1( ivt) 2.3+ 0.5 5.5+ 1.2* 5.6+ 1.6* 7.8+ 2.2% 0.62+ 0.15
Nesfatin-1(ip) 2.3+ 0.7 3.7+ 12 2.6+ 0.7 44x 1.4 0.75+ 0.25
iE:#P<0.05, 5 PBS ALk,
Note: *P < 0.05 vs PBS.
% 3 CRH A4 TRH M3} Nesfatin-1 3 SH BB AR T M
Table 3 Effects of CRH and anti TRH serum on feeding inhibition induced by Nesfatin-1
Group 4 h Food intake( g)
PBS 4.2+ 0.8
a-hCRH( 10 ng) 4.1x 0.7
a-hCRH( 50 ng) 4.2+ 0.9
Nesfatin-1 1.8+ 0.4*
o-hCRH( 10 ng )+nesfatin-1 3.0+ 0.5%+
o-hCRH( 50 ng )+nesfatin-1 3.5+ 0.6%+
Anti-TRH 4.1x 0.8
Anti-TRH+nesfatin-1 3.6 0.6%+
E:*P<0.05, 5 PBS 5 a-hCRH #H#HLL ;+P<0.05, 5 nesfatin-1 A#8Ek .
Note: *P < 0.05 versus PBS and anti-TRH, +P < 0.05 versus nesfatin-1.
% 4 Nesfatin-1 Xt T Ffif CRH #1 TRH 3% 7k F #5400
Table 4 The effect of Nesfatin-1 on the expression levels of hypothalamic CRH and TRH
Group CRH(ng/mg protein) TRH(ng/mg protein)
PBS 352+ 11.1 28.8+ 8.3
Nesfatin-1 44.8% 13.4* 39.5+ 10.2*

i£:5 PBS AA#HLL, *P<0.05,
Note: *P < 0.05 versus PBS.

2.4 ZARER T EAM AN L3R X nesfatin-1 7K B9 220G

5 PBS 4iAH L, 5 = AT AT BRI R R T
fili PVN |4 nesfatin-1 % ,{H LH . VMH . TMN LJ % i %% 14 nes-
fatin-1 7K F-JC i % (P>0.05,% 6)

2.5 PVN [4 nesfatin-1 1 H1-R $E it Rix
RREH AL SE R, PVN N nesfatin-1 (|8 1a) #l HI-R
(E 10) S i v BH A 2T, B g oo e (A 1e),
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% 5 Nesfatin-1 .CRH.#i TRH 3 T E B t-MH 3 3%k 58200
Table 5 Effects of Nesfatin-1, CRH, anti TRH on the expression levels of t-MH in hypothalamus

Group LH PVN VMH TMN
PBS 2.0% 0.5 32+ 08 3.1% 0.9 4.4% 1.0
o -hCRH( 50 pg) 2.1% 0.6 41% 13 42+ 12 5.0+ 1.3
Nesfatin-1 2.3% 0.75 7.9+ 1.1* 7.8+ 1.4% 8.5+ 1.6*

o -hCRH( 50 pg)
et 2.1% 0.65 5.7+ 1.0%+ 5.1% 0.8%F 6.4% 0.7%F
Anti-TRH 1.9+ 0.6 3.8+ 1.1 32+ 0.8 48+ 1.5
Anti-TRH+nesfatin-1 1.7 0.5 5.5+ 1.2%4 5.9+ 0.7+ 6.1% 1.1%¢

#£:*¥P<0.05, 5 PBS 4A =, o-hCRH =¥ Anti-TRH #HEk ; + P<0.05, 5 nesfatin-1 ZH$8EL o
Note: *P < 0.05 versus PBS or a-hCRH or anti-TRH; p < 0.05 versus nesfatin-1.

3 6 (APBEXT T BN NI 22 ;) nesfatin-1 7K 3 #8205 ( pmol/mg)

Table 6 Effects of histamine on nesfatin-1 levels in the hypothalamus and plasma

Group LH PVN VMH TMN Plasma nesfatin-1 levels
PBS 11+ 2.8 22+ 6.8 11+ 2.7 5+ 1.3 0.55+ 0.13
Histamine 13+ 3.8 34+ 9.8% 16 4.3 6% 1.7 0.6+ 0.14

i£:5 PBS AA#HLL, *P<0.05,
Note: *P < 0.05 versus PBS.

(a) (b)

(c)

1 PVN [ nesfatin-1 1 H1-R eE £ RiA
Fig.1 Nesfatin-1 and HI-R immune expression in the PVN
¥ :nesfatin-1( £ ), HI-Rs( 4 ),
Note: nesfatin-1(red), H1-Rs(green).

3 ITig

AW R B, T EMRTES nesfatin-1 CRH , TRH 141
e BT g M R AR, HEATZ B A B AR R A,
FMH 755 21 itk /> K FRUPT ek 55 nesfatin-1 PR . $#78 , 4H
NPT S 5 nesfatin-1 $s B HIHIVE . AL METEp A A B
ALY - MH DR T 2 —Fh B AL EG B 0I5, 5
FA I -MH AL ¥, ARG K I, nesfatin-1 AT Gl 35 18 Jin
PVN.VMH L) }2 TMN N +-MH /K-, T il PYN H A /D540
MuBBZ AT 23K nesfatin-1 FIZLE - nesfatin-1 IR HEHI N PVN P
CRH il TRH % &, &/~ ,nesfatin-1 7] g 1d /£ T PVN [
CRH 1§, TRH #1570 LA INZH e (154 55 A il B o

FWFFE A , nesfatin-1 AJ 0 PVN BZETTid o, i T 5200

CRH #1 TRH 357, kX CRH 1 TRH {553 I 8005 1T #1741
R P AR BN, PREEEST nesfatin-1 AT g RO T AN
CRH I TRH /K, a #2jE CRH K4t TRH I3, AT 55 nes-
fatin-1 BEEHIVER , #47% , CRH 1 TRH AT i3 5T K nes-
fatin-1 XF4& BRI

CRH! %I 3% {& (CRT1-Rs) # TRH2 % % {4 (TRH2-Rs ) 7£
TMN #HZITTHNBAFRE ¥, AP K I CRH Al THR 7K
fI%, "M nesfatin-1 PRARLN . CRH Al TRH #f 23l 13 35
ZHHEAF nesfatin-1 JRERN . PVN INZIA 20 %-30 %40 i
Befig IRl 2235 nesfatin-1 F1 TRH, T 2045 20 Yl 40 e fig [a] il
Zéiknesfatin-1 1 CRHP', CRH j##s Nesfatin-1 KRN, {8
TRH #5417 /5 nesfatin-1 I &R0 855", UEBA nesfatin-1 A
A3k it CRH TRH #H70 K& HEVE I
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CRH RESSIMHE R B FROBCE D, T CRH
FASREXS $8 B ™A B 5, [R) A TRH L& TRH-R B
ANBESZ AR, i CRH FIBT TRH VRS AESE B B i il £
W, 77 A2 5 nesfatin-1 AR [F 40 1 5 B VR H

ABFTE I, HMREEET PVN K nesfatin-1 #IZ27T , #
TR, ZH R 2ot sl B CRH FI TRH $47% nesfatin-1 #ji£:
TC. HK 58 2 eSS CRH A TRH #2550 R
ik 2 e, CRH  TRH RE#E H M 4 35, 25 3 HIEH
TEST nesfatin-1 BERS I T FofiZkik CRH TRH LK I T
ZIFAAEITT NUCB2 1 nesfatin-1 76 F Fe % 141 h 19 #3510,
F W] nesfatin-1 11 AR 210 11,

TR PVN VMH .ARC .LH ¥Jfigfg 2¢3% nesfatin-11-141
LH 2 HEa hoi a2 505 25 S 8UA T R N, LH rh 54 8
R R TER (MCH )RR AR BF5E A AR S 2H i RE RS
/N PVN f nesfatin-1 &, (HRNHENS I LH X nesfatin-1 ()
ik, X EH LH A2 nesfatin-1 $EE T TT/EM . XKW nes-
fatin-1 FI MCH [0]45 2 24 91k % , nesfatin-1 BEAZ1F A (IR,
1 MCH NIRESEAE HE R R, 341, vh X 15T nesfatin-1 AEAS Y
I Bk mRNA g2k, (HUREAS A9 6 2 AN BESS fin
EARJIK mRNA 353K , 3% R W nesfatin-1 X K235 19 & ARk
ARSI AT AR5 R R ASA M,

R A5 B AL REAS K 5] nesfatin-1 3k, BRI
HZ P, Behb, 1t AN AL BERS 73 AR 55 2800 ELI& 73 nes-
fatin-1 P, X FRPH nesfatin-1 W] G 1L 70k 2 50 70 W 2 B AR 45
Ak o ABFFEAER R, FPAX ST nesfatin-1 J5 REAE 7 /I~ A S i
TS0 , ELIG 28 AR IS T 25 nesfatin-1, XTIl 3¢ nesfatin-1 7K
ST R

Nesfatin-1 1] g4E I F PVN [ CRH I TRH #1 70, 16
#) CRH Al TRH #f £ 50 )5 3 k38 14 CRH1-R il TRH2-R X A
FHF TMN 41 et 2850 AWFFE N nesfatin-1 9815 Fefiifg At
R AL T — MY WA
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