
World Chin J Digestol  2005 January;13(1):10-14
ISSN 1009-3079 CN 14-1260/R

PO Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com  www.wjgnet.com

•  BASIC RESEARCH •

A comparative study of acetylcholine

on the function and morphology of
lower esophageal sphincter and
esophageal body in rabbits

Yong Han, Zheng-Yuan Zhao, Yun-Jie Wang, Hui Xu

Yong Han, Zheng-Yuan Zhao, Yun-Jie Wang, Department of Thoracic
Surgery, Tangdu Hospital, Fourth Military Medical University, Xi’an
710038, Shaanxi Province China
Hui Xu, Department of Neurobiology, Fourth Military Medical University,
Xi’an 710033, Shaanxi Province China
Supported by National Natural Science Foundation of China, No.
30300344.
Correspondence to: Dr. Yong Han, Department of Thoracic Surgery,
Tangdu Hospital, Fourth Military Medical University, Xi’an 710038,
Shaanxi Province China.  hanyongmd@yahoo. com
Received: 2004-11-09    Accepted: 2004-11-25

Abstract

AIM: To compare the morphology of lower esophageal
sphincter (LES) and esophageal body, and to explore the
response of contraction of the smooth muscle of LES to
acetylcholine (ACh).

METHODS: The morphology of LES and esophageal body
was examined under light microscope and electron
microscope. The pressures of LES and the esophageal
body were measured. The concentration of Ca2+ was de-
termined with laser scanning confocal microscopy before
and after ACh was administrated.

RESULTS: The sarcoplasmic reticulum and myofilament
were significantly increased in smooth muscle cells of LES.
The pressures were 1.4±0.1 kPa and 0.6±0.1kPa for LES
and esophageal body, respectively, and there was signifi-
cant difference between them (P <0.01). The mean con-
centrations of Ca2+ were 156.1±4.8 and 122.6±4.3 nmol/L
(P <0.05) in LES and esophageal body respectively before
the application of ACh, and they became 241.3±5.7 nmol/L

and 131.6±3.2 nmol/L after ACh was applied. The changed con-
centration of Ca2+ in LES was significantly higher (P <0. 01).

CONCLUSION: Esophageal body and LES utilize Ca2+

from different sources to contract in response to Ach. In
esophageal body, Ach-induced contraction requires influx
of extracellular Ca2+, while in LES it might utilize intracel-
lularly released Ca2+.
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