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Abstract

Introduction: Weight regain is a major obstacle for most dietary procedures. Gastric stimulation has been shown
to affect hormone levels.

Aim: The aim of the present study was to determine the effect of irregular external gastric stimulation on long-
term weight reduction.

Methods: External gastric stimulation was performed by holding a rotator device on the abdomen of mice for 5
minutes in a regular or irregular manner. Mice were assessed for body weight and serum ghrelin levels.

Results: External gastric stimulation was associated with a significant decrease in serum ghrelin levels. Irregular
external gastric stimulation was associated with a prolonged effect on body weight reduction compared with regular
stimulation. By the end of week 5, the body weight of untreated control mice had increased compared with a slight
weight increase in mice treated with regular stimulation, while there was a significant continued decrease in the body
weight of mice treated with irregular stimulation.

Conclusions: Irregular gastric stimulation is associated with a prolonged effect on weight loss and provides a
method for overcoming the brain-gut axis accommodation of weight loss.
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Introduction
Weight regain following dietary procedures is a major obstacle for

long-term weight reduction [1-3]. Strategies for the maintenance of
long-term weight loss are therefore needed [4]. Gastric electrical
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Figure 2: Effect of irregular external gastric stimulation on long-
term decreases in body weight. Mice underwent regular or irregular
external gastric stimulation for 5 weeks and were followed weekly
for body weight.



https://doi.org/10.2147/DMSO.S57054
https://doi.org/10.2147/DMSO.S57054
https://doi.org/10.2147/DMSO.S57054
http://dx.doi.org/10.2337/db15-0004
http://dx.doi.org/10.2337/db15-0004
http://dx.doi.org/10.2337/db15-0004
https://dx.doi.org/10.1002/oby.20967
https://dx.doi.org/10.1002/oby.20967
https://dx.doi.org/10.1002/oby.20967
https://dx.doi.org/10.3748%2Fwjg.v18.i19.2309
https://dx.doi.org/10.3748%2Fwjg.v18.i19.2309
https://dx.doi.org/10.1007/s11894-014-0424-y
https://dx.doi.org/10.1007/s11894-014-0424-y
https://dx.doi.org/10.1016/j.molmet.2015.03.005
https://dx.doi.org/10.1016/j.molmet.2015.03.005
https://dx.doi.org/10.1016/j.mce.2011.03.002
https://dx.doi.org/10.1016/j.mce.2011.03.002
https://dx.doi.org/10.1016/j.peptides.2011.07.021
https://dx.doi.org/10.1016/j.peptides.2011.07.021
https://dx.doi.org/10.1016/j.peptides.2011.07.021
https://dx.doi.org/10.1159/000346058
https://dx.doi.org/10.1159/000346058
https://dx.doi.org/10.1210/jc.2013-4010
https://dx.doi.org/10.1210/jc.2013-4010
https://dx.doi.org/10.1210/jc.2013-4010
https://dx.doi.org/10.1507/endocrj.EJ14-0419
https://dx.doi.org/10.1507/endocrj.EJ14-0419
https://dx.doi.org/10.1507/endocrj.EJ14-0419
https://dx.doi.org/10.1016/j.pharmthera.2012.06.004
https://dx.doi.org/10.1016/j.pharmthera.2012.06.004
https://dx.doi.org/10.1016/j.pharmthera.2012.06.004
https://dx.doi.org/10.3945/jn.114.206029
https://dx.doi.org/10.3945/jn.114.206029
https://dx.doi.org/10.3945/jn.114.206029
https://dx.doi.org/10.1159/000346590
https://dx.doi.org/10.1159/000346590
https://dx.doi.org/10.1159/000328122
https://dx.doi.org/10.1159/000328122
https://dx.doi.org/10.1159/000328122
https://dx.doi.org/10.1016/j.peptides.2011.04.010
https://dx.doi.org/10.1016/j.peptides.2011.04.010
https://dx.doi.org/10.1016/j.tem.2015.09.010
https://dx.doi.org/10.1016/j.tem.2015.09.010
https://dx.doi.org/10.1146/annurev-physiol-021113-170310
https://dx.doi.org/10.1146/annurev-physiol-021113-170310
https://dx.doi.org/10.1146/annurev-physiol-021113-170310
https://dx.doi.org/10.1016/j.orcp.2013.10.002
https://dx.doi.org/10.1016/j.orcp.2013.10.002
https://dx.doi.org/10.1016/j.orcp.2013.10.002
https://dx.doi.org/10.1093/jb/mvr134
https://dx.doi.org/10.1093/jb/mvr134
https://dx.doi.org/10.1007/978-3-642-24716-3_7
https://dx.doi.org/10.1007/978-3-642-24716-3_7
https://dx.doi.org/10.1159/000346051
https://dx.doi.org/10.1038/ijo.2015.220
https://dx.doi.org/10.1038/ijo.2015.220
https://dx.doi.org/10.1038/ijo.2015.220
https://dx.doi.org/10.1056/NEJMoa012908
https://dx.doi.org/10.1056/NEJMoa012908
https://dx.doi.org/10.1056/NEJMoa012908
https://dx.doi.org/10.1016/j.steroids.2011.12.006
https://dx.doi.org/10.1016/j.steroids.2011.12.006
https://dx.doi.org/10.1016/j.steroids.2011.12.006
https://dx.doi.org/10.1111/cen.12483
https://dx.doi.org/10.1111/cen.12483
https://dx.doi.org/10.1111/cen.12483
https://dx.doi.org/10.1111/cen.12483
https://dx.doi.org/10.1038/ijo.2013.118
https://dx.doi.org/10.1038/ijo.2013.118
https://dx.doi.org/10.1038/ijo.2013.118
http://dx.doi.org/10.1038/oby.2006.197
http://dx.doi.org/10.1038/oby.2006.197
http://dx.doi.org/10.1038/oby.2006.197
https://dx.doi.org/10.1007/s11695-011-0414-1
https://dx.doi.org/10.1007/s11695-011-0414-1
https://dx.doi.org/10.1007/s11695-011-0414-1
https://dx.doi.org/10.1007/s11695-011-0414-1
https://dx.doi.org/10.1002/oby.20776
https://dx.doi.org/10.1002/oby.20776
https://dx.doi.org/10.1002/oby.20776
https://dx.doi.org/10.1002/oby.20776
https://dx.doi.org/10.1016/j.nutres.2010.02.002
https://dx.doi.org/10.1016/j.nutres.2010.02.002
https://dx.doi.org/10.1016/j.nutres.2010.02.002
https://dx.doi.org/10.1016/j.nutres.2010.02.002
https://dx.doi.org/10.3109/00365521.2015.1069391
https://dx.doi.org/10.3109/00365521.2015.1069391
https://dx.doi.org/10.3109/00365521.2015.1069391
https://dx.doi.org/10.3109/00365521.2015.1069391
https://dx.doi.org/10.4253%2Fwjge.v6.i9.419
https://dx.doi.org/10.4253%2Fwjge.v6.i9.419
https://dx.doi.org/10.4253%2Fwjge.v6.i9.419
http://dx.doi.org/10.1155/2013/434706
http://dx.doi.org/10.1155/2013/434706
http://dx.doi.org/10.1155/2013/434706
https://dx.doi.org/10.1007/s11695-014-1498-1
https://dx.doi.org/10.1007/s11695-014-1498-1
https://dx.doi.org/10.1007/s11695-014-1498-1
https://dx.doi.org/10.1007/s11695-015-1620-z
https://dx.doi.org/10.1007/s11695-015-1620-z
https://dx.doi.org/10.1007/s11695-015-1620-z
https://dx.doi.org/10.1007/s11695-015-1620-z


40. Lebovitz HE, Ludvik B, Yaniv I (2015) Treatment of patients with obese
type 2 diabetes with tantalus-diamond(r) gastric electrical stimulation:
normal triglycerides predict durable effects for at least 3 years. Horm
Metab Res 47: 456-462.

41. Wong SK, Kong AP, Luk AO, Ozaki R, Ng VW, et al. (2015) A pilot study
to compare meal-triggered gastric electrical stimulation and insulin

treatment in chinese obese type 2 diabetes. Diabetes Technol Ther 17:
283-290.

42. Korner J, Nandi A, Wright SM, Waitman J, McMohan DJ, et al. (2011)

https://dx.doi.org/10.1089/dia.2014.0234
https://dx.doi.org/10.1089/dia.2014.0234
https://dx.doi.org/10.1089/dia.2014.0234
https://dx.doi.org/10.1089/dia.2014.0234
https://dx.doi.org/10.1038%2Foby.2010.162
https://dx.doi.org/10.1038%2Foby.2010.162
https://dx.doi.org/10.1038%2Foby.2010.162
https://dx.doi.org/10.1038%2Foby.2010.162

	Contents
	Irregular External Gastric Stimulation is Associated with Suppression of Serum Ghrelin Levels and Prolonged Decrease in Weight: A Novel Method for Sustaining Weight Loss
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Assessment of the effects of external gastric stimulation on the serum ghrelin levels
	Assessment of the effect of external gastric stimulation on long-term weight reduction

	Results
	Discussion
	References


