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Abstract:  The purpose of the present study was to investigate the mechanism of the effect of estrogen on the production of acetylcholine
in the brain and to study the regulatory role of acupuncture of Zusanli acupoint in acetylcholine production in the brain of ovariectomized
rats. Experimental female Wistar rats were divided into three groups: intact group (INT), ovariectomized group (OVX), and ovariectomy
and acupuncture group (OVX+AC). Radioimmunoassay (RIA) was used to measure the estrogen content in plasma. The mRNA
expression of choline-acetyltransferase (ChAT) and glyceraldehyde phosphate dehydrogenase (GAPDH) in the brain of rats was mea-
sured by the RT-PCR technique and was tested by the method of agarose gel electrophoresis. The ChAT mRNA positive neurons in the
hippocampus were observed by using in situ hybridization and the results were processed with a computerized image analysis system.
The results are as follows. Compared with the control animals, the plasma estrogen level was significantly lowered in ovariectomized animals.
However, the plasma estrogen level was higher in the OVX+AC group than that of the OVX group. The ChAT mRNA expression level
of OVX+AC group was higher than that of the OVX group. The area and integral optical density of the ChAT mRNA positive neurons
in the hippocampus increased more obviously in OVX+AC group than in the OVX group. The experimental results observed indicate that
the expression of ChAT gene in the brain is possibly related to the estrogen level in the body. The expression of ChAT gene in the brain
of the ovarietomized rat can be regulated by acupuncture of  Zusanli acupoint and it may be one of the mechanisms that acupuncture
increases acetylcholine content in the brain.
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   1. 
Fig. 1. Radioimmunoassay of estradiol levels in rat plasma. INT, intact
group; OVX, ovarietomy group; OVX+AC, acupuncture after
ovarietomy  group.  OVX  vs  INT,  **P<0.01;  OVX+AC vs OVX,
**P<0.01,  n=8.

  2. ChAT mRNA RT-PCR
Fig. 2. Eelectrophoresis and analysis of ChAT mRNA RT-PCR
products in the rat brain. A: Agarose gel electrophoresis of ChAT
mRNA RT-PCR and GAPDH mRNA products in the rat brain.
Lanes 1, 2, 3: INT.  Lanes 4, 5, 6: OVX. Lanes 7, 8, 9; OVX+AC.
B: Expression of ChAT mRNA RT-PCR products in the rat brain.
OVX  vs  OVX+AC, OVX vs INT, **P<0.01,  mean SD, n=8.
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  3. ChAT mRNA
Fig. 3.  Expression and analysis of ChAT mRNA of hippocampus
in the rats. A: Expression of ChAT mRNA of the hippocampus in
the rats with the method of in situ hybridization. Scale bars (top),
100 µm ; scale bars (bottom), 25 µm. B: Data of of ChAT mRNA
expression levels in the rat hippocampus with in situ hybridization
presented by computerized image analysis system, and repre-
sented by average area and integral optical density IOD of
ChAT mRNA positive neurons. OVX vs OVX+AC; OVX vs INT,
*P<0.05;  n=8.
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