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Effects of gastric electrical stimulation on the activity of gastric distension

sensitive neuron in VMH and the expression of oxytocin in rat brain

SUN Xiang — rong, XU Luo, ZHONG Feng
( Department of Pathophysiology, Qingdao University Medical College, Qingdao 266021, China. E —mail: luoxukai@ ya-
hoo. com)

[ABSTRACT] AIM: To study the central mechanism of gastric electrical stimulation ( GES) in treating obesity in
rats by observing the effects of GES on gastric distension ( GD) sensitive neurons in ventromedia hypothalamus ( VMH) and
the expression of oxytocin ( OT) in brain. METHODS: The effects of GES on GD sensitive neurons in VMH were ob-
served by recording extracellular potentials of single neurons. GD sensitive neurons were classified as GD — E neurons and
GD -1 neurons according to the response to GD. GES with two sets (GES] and GES2) of parameters was applied for one
minute. On the other hand, the expression of oxytocin in PVN and SON was observed by fluo — immunohistochemistry stai-
ning using GES1. RESULTS: (1) 60.4% and 75.0% GD sensitive neurons were excited by GES1 and GES2, respec-
tively (P > 0.05). The firing varied rate of GD — E neurons to GES2 was significanily greater than that to GESI
(343.59% +89.19% vs 97.44% +33.67% , P <0.05), the same results in GD — I neurons (366.30% +87.20% uvs
112.00% +14.67% , P <0.05) was also observed. (2) The expressions of OT immunoreactive ( OT —IR) positive neu-
rons were significantly increased in PVN (P <0.01) and SON (P <0.05) using GES1 for 2 h. CONCLUSION: These
results indicate that GES may inhibit feeding by exciting the activity of GD sensitive neurons in VMH and increase the ex-
pression of OT in brain. The excitatory effect of GES is related to the strength of stimulation.
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Fig1 Effects of GES1 and 2 on firing of GD - E neurons in VMH. o
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Fig2 Effects of GESland 2 on firing of GD —1I neurons in VMH.
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Tab 1 The effects of GES1 and GES2 on GD —E and GD -1 in VMH(% +5)
Responsive GES Firing frequency  Firing frequency Firing varied .
Latency(s) Duration(s)
type parameters before GES(Hz)  after GES(Hz) rate( % )
GD -E GES1 1.50 +£0.34 2.63 +0.83 97.44 £33.70 0-120 85.56 +14.15
(n=31) GES2 1.36 £0.35 3.47 +0.58 343.60 +89.21° 0-70 76.47 +£8.16
GD -1 GES1 1.05 £0.25 1.49 +0.30 112.00 +14. 67 0-190 119.26 +14.70
(n=51) GE2 1.47 £0.41 7.58 £4.61 366.30 +87.20° 0-20* 104.17 +14.89

* P<0.05 vs GES1; * P <0.01 vs GESL.

2 WEkHeRALRE

GES1 Hj# S 2 h /5,PVN #1 SON & OT - IR [H
BT EXT R L B[ (42.6 £2.9)/
0. 1mm’ vs (28.9 +2.5)/0.1 mm’, P <0.01;(45.7
+5.0)/0.1 mm® s (32.3 £2.2)/0.1 mm’, P <
0.05),

W ®
1996 4F, Cigaina 5 JG1E T B RIS LA

JERREVE AR, SFELTERBNMERRE
FRER A o RS titt— RS GES AT LA

RIEMRAREED . BRIEE LT EMR S
P E B R3S %N 40 Hz70.3 ms/2 s —on 3 s —
off/6 mA, ARLEEEREIR, ZSEN B H R L
M AB AT - VMH ) GD R & T6, At
— IWBER S H B BRECT GD BUs 4ot
BRI Ml , FR AT 4 R B B PR3 m (GES2) , &5 R 8w
GES2 %} GD UM+ 2 Sy X & AE 3R T GES1,
#2778 GES BUZEH X GD gt &l
H, BRIBGR A — R mIER

A ICHRIRIE , B A 22 T RIBOT A B B LR
B, NS E AL % LA E R T IR



OT/PYN
(F)

OT/SON

()

- 577 -

OT/PVN

(S)

OT/SON
()

Fig 3 Effects of GES1 2 h on the expression of OT — IR positive neurons in PVN and SON. F: false stimulation group; S: stimulation

group-
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