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ABSTRACT Objective: To investigate the effect of Ghrelin on gastric diabetic rat hypothalamic arcuate nucleus expansion sensitive
neurons and gastric motility. Methods: Retrograde tracing combined with immunohistochemistry to observe the expression of ARC in
GHSR-1, extracellular discharge records, the effect of ghrelin effect on the firing activities of GD neurons and GD neurons to electrical
stimulation of the ARC activity and gastric motility. Results: electrophysiological experiments showed that ARC Ghrelin could stimulate
GD excitatory neurons (GD-E) and GD inhibitory neurons (GD-I). However, ghrelin could be less excited by GD-E neurons, and the
effect of ghrelin on GD-E in normal rats was weaker than that in DM rats. In vivo gastric motility studies showed that microinjection of
ghrelin into ARC significantly enhanced gastric motility and showed dose-dependent. The effect of Ghrelin on gastric motility in diabetic
rats was lower than that in normal rats. Ghrelin induced effects may be blocked by the growth hormone receptor (GHSR) antagonist
(d-lys-3) - GHRP-6 or bim28163. Radioimmunoassay and quantitative real-time PCR data showed that gastric plasma ghrelin levels
increased in the expression level of ARC ghrelin decreased after mRNA, diabetic rats (DM), in ARC GHSR-1a mRNA expression
remained at a relatively low level. Conclusion: Ghrelin can regulate GD sensitive neurons and gastric motility via ghrelin receptor in
ARC. In diabetic rats, Ghrelin may be associated with decreased expression of ghrelin receptor in the gastric mucosa by ARC.
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Fig. 1. Effects of ghrelin on firing activity of GD sensitive neurons in Arc.

Ghrelin could markedly increase the spontaneous firing rate of GD-E

neurons significantly (A, C and E), but reduce the spontaneous firing rate

of GD-Ineurons (B, D and F); [d-Lys-3]-GHRP-6 or BIM28163 used alone
had no significant effect and either [d-Lys-3]-GHRP-6 or BIM28163 could
completely block the effect ofghrelin in normal (A-D)
and DM rats (E and F)
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Fig. 2 Effects of different concentrations of ghrelin microinjected into Arc
on gastric motility. In normal rats, there were around 5 min of latency after
the microinjection ofghrelin into the Arc. Microinjection of 0.5 L normal
saline had no significant effect on the gastric motility (A). However, after
administration of 0.025 pmol (in 0.5 Lnormalsaline) ghrelin into Arc, the
amplitude of the gastric contractions markedly increased (B). Increasing
the dose of injected ghrelin led to further increase in gastric motility (Cand
D). The similar effects could be observed in DM rats (E-H). However, the
gastric contractility became obviously weak in DM rats. Neither 2.5 pmol
[d-Lys-3]-GHRP-6 (I)nor 1.25 pmol BIM28163 (J) could significantly alter

gastric motility in normal rats.
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* 1 Sk#% Ghrelin S EE KRB EFHRIZM(xE sd)
Table 1 Effects of ghrelin on gastric motility in the Arc of normal rats(xt sd)

0.25 pmol ghrelin+  0.25 pmol ghrelin+

Times(min ) NS 0.025 pmol ghrelin 0.25 pmol ghrelin 2.5 pmol ghrelin [dlys3] - GHRP-6 BIM2S 163
0 7.24% 1.69 742+ 1.43 741+ 1.41 7.39% 2.16 7.24% 2.25 7.26% 1.27
5 7.23+ 143 8.53% 1.62 7.74+ 2.34 771+ 1.34 7.25% 1.67 7.25+ 1.84
10 7.22+ 1.67 14.81+ 2.32* 12.35+ 1.06* 8.77+ 2.43 7.26x 1.03 7.27+ 1.51
15 7.23+ 1.31 22.04% 1.26%** 16.82+ 1.13* 14.06% 2.74* 7.35+ 1.23 7.32%+ 1.36
20 7.24+ 1.73 16.64+ 1.27* 15.63+ 1.47* 13.24+ 1.88* 7.18+ 1.46 7.30+ 2.22
25 7.21+ 2.03 15.53+ 2.47* 13.34+ 2.03* 8.52+ 2.42% 7.22+ 1.01 7.21% 1.76
30 7.16% 1.71 8.13+ 1.21 8.11% 3.47 8.02+ 1.84 7.21% 1.66 7.20% 1.73
35 7.25%+ 2.31 7.92+ 1.06 7.88+ 2.05 8.17+ 1.26 7.23% 1.31 7.24%+ 1.28

*P <0.05, **P <0.01 543EEhKkAMLE,P <0.01, 0.025 pmol ghrelin 8Lk,
*P < 0.05, **P < 0.01 vs saline group,’P< 0.01, 0.025 vspmol ghrelin.

& 2 SH% Ghrelin ITHERF K R BISFIH 00 (x2 sd)
Table 2 Effects of ghrelin on gastric motility in the Arc of DM rats(xt sd)

Times(min) NS 0.025 pmol ghrelin 0.25 pmol ghrelin 2.5 pmol ghrelin 0.25 pmol ghrelint
[ d-lys-3 ] - GHRP-6

0 2.51+ 0.21 242+ 0.44 241+ 0.32 242+ 0.38 2.53+ 0.17

5 2.52+ 0.43 244+ 0.34 243+ 0.27 243+ 0.31 2.52+ 0.57

10 2.53+ 0.55 3.32+ 0.44 2.64+ 0.38 2.53% 0.15 2.51% 0.26

15 2.50% 0.15 5.86% 0.12* 432+ 0.14 421+ 0.22 2.55+ 0.27

20 2.51+ 0.49 4.54+ 0.32 3.78+ 0.33 3.75+ 0.28 2.54+ 0.53

25 2.52+ 0.21 3.87+ 0.18 3.72+ 0.36 3.71% 0.26 2.53+ 0.25

30 2.51+ 0.42 2.52%+ 0.26 2.53+ 0.24 2.51%+ 0.35 2.52+ 0.15

35 2.52+ 0.36 2.53% 0.39 2.54+ 0.42 2.52+ 0.45 2.54+ 0.32

*P <0.05 54 kZAHEEE,"P < 0.01 5 0.025 pmol ghrelin ZB48EE
*P < 0.05 vs saline group,’P< 0.01 vs 0.025 pmol ghrelin.

A Arc

3 5k#% GHSR-1a S27& FRIE AR
GHSR-la 7% PHIEAAEIEE AR S RIZMFRIZ(A), DM KR SR GHSR-1a & FRIEMIMRIARER I (B)o
Fig.3 The changes of GHSR-1a immunopositive cells in the Arc
The expression of GHSR-1a immunopositive productsin the Arc of normal rats is shown in (A) and the expression of GHSR-1a immunopositive products

obviously decreased in Arc of DM rats (B).
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BRRECTE By . A, IR (YO B 2R, HETIELE 2 il
PRIRES . X SEHH ghrelin Z (ARSI AL, R HIDE7E 41T fe ik
H iz sBIRY 7 RIVERTARX R ZZ /DT o SR AR DFFE R
FEFPARTE S ghrelin X T FB R R B FMERIAE T . 721X 00T
i, AT, TEMEDRI R B4 ghrelin A LU 2554
ARC FHZTT Ve, (ESERE IR R B B 3 1 o JR1, 5 1E
R EAA L , ghrelin X F4E B R SRUE 3 77 B3 /e HIFEAR
GURKW], BRI, ARC ghrelin 52 (R SIRERN / 54k
AT REREAR . FRATHE— DAY e PO LA S Qe TN 5 B
PCR 57 & W] S 982 J5 17 FFAE ft 2690 ghrelin 52 46 14 3 35 DA &
ARC 1 ghrelin 52 {& mRNA [ ZRIATEME PRI AR Bl i R

28K, TERRIE K B ARC ghrelin X & 32 S48 50105
WAL, nT BB A IESR AT 5C, 140, PE ) 42207225, Cajal
[ T 40 i P 25 2 (ICCS )P0, i 22 2T A2 20 S, W LT ofr 22
AT 2, ol 22 L DA A 38 R ), SF-  JUTLS o 22388 o 1Y
B AZ A, Jg P 7 e 22 336 TR I ) 07, SR
B . 18 STZ S BME BRI R B b W B B R 22 A0 AT LA
L2 Tl 0 2 DA OSSR AN ] A DX 3 2 T A DR )3
MRZERI A R0 T 2 5,

IXEEHFSEEE R Ghrelin 7EME PRI R BT A9/ FH S04t 1
W RUEYE, X o ghrelin A9 112 K, LAK ARC i ghrelin
mRNA FYFAKF-HEAT TN . FRATTEEE R, B ghrelin
I AKF, LA B ARC H ghrelin mRNA (347K - % T+
15 STZ-1 JRR R, S5 A Efm W P K -F i T IEH R
B, (R TR A STZ8 JalJ5 B Ak X M, 14 STZ2 JJm vl
LIS ghrelin (1) 1 3% 7K F-5 B R B - ghrelin-IR 20 g 4l 38
A SGH0, B il R AE K ] REEFE/S ghrelin 0L, PRI, 7R 1E:
55 STZ {52 B ghrelin KSF-i N 55— T, A TH£L
e eI N ST STZ S5 Ul , 3% ghrelin 7K~ .35 71
5, 11 7 i ghrelin 20070, WP RS Masaoka T ¢ iE i F
FEA R —E, B ghrelin 7KFRYIE AN ATGES H o ghrelin-IR 4A
JHE A SR

7E DM KB, Ghrelin % GHS-R 235 (1 52 1 J2 fe A7 #K
4. — Bkt , Ghrelin 7K-F-55 GHS-R A2 fAH G IEAN Dass
IH B —HE , GHS-R A R 58 A 02 S -5 B IR A ¢, TE4 i
", JH ghrelin SZARKSHUTIFLIBT ghrelin 32 (0T LIRS ghrelin &
SR 53 ghreling SRTT, FATRIATFER T, 5 1E 5 KRR
Lo, B TEST STZ )5, BE PR R B ARC Hf GHS-R 5%
FRTEBARA Ko BRI, X R B GATI IR AR

B2, HHETHPIEEREY], ghrelin 7] LIZ15 B 12 3
TN ARC 28 TCHY LA, 7S IR R B, ghrelin fig
H B 11/ AR A5 AT BE S ARC o ghrelin 52 /R £ ik 8 /04
Ko KT RN E s 1t ghrelin /41, JATHIDFIEEE R
BEARBE 7B A SRS
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