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Mechanism of abnormal transduction of neuroendocrine
signals in the brain of ovariectomized rat

HOU Xue-qin'* , LI Yue®, RONG Cui-ping’ , HUANG Li*, QIU Jian-li?

(1. Taishan Medical University, Tai’ an, Shandong 271016; 2. the First Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou 510405. 3. Guilin Medical College, Guilin 541004 )

[ Abstract] Objective To explore the mechanism of ovariectomy on signal transduction of neuroendocrine signals
in the rat brain. Methods Twenty-four healthy SPF 2-month-old female Sprague-Dawley rats were randomly divided into
ovariectomized group and sham-operated group (n =12). Morphological changes of the brain neurons were examined by pa-
thology using HE staining. The content of epinephrine (E) , norepinephrine (NE) , dopamine (DA) , 5-hydroxytryptamine
(5-HT) , 5-hydroxyindoleacetic acid (5-HIAA) and homovanillic acid (HVA) in plasma and different brain regions were
detected by high performance liquid chromatography (HPLC). Results Pathological examination showed obvious neuron
degeneration in the brain of OVX rats. Compared with the sham-operated group, contents of NE and E in the OVX group
were lower, especially in the hippocampus and serum. In the OVX rats, HVA level in the thalamus was higher than that in
the sham-operated group, while DA content in the cortex was lower. 5-HT was higher in the hippocampus and cerebellum of
OVX group when compared with the sham-operated group, and a lower level was observed in the cortex, thalamus and ser-
um. Moreover, the changes of 5-HIAA was in contrary to that of 5-HT. Conclusions Declined secretion of estrogen after

ovariectomy induces abnormal synthesis and secretion of main signal molecules ( classic neurotransmitters and amino acids)
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in the brain tissue. Thus, being a model with abnormal neuroendocrine signaling, the OVX rat provides new ideas and

methods for research of signal transduction in peri-menopausal syndrome.
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Fig.1 Histopathological observation of the brain tissues of ovariectomized and sham-operated rats.
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Tab. 1 Contents of neurotransmitters in the rat brain regions and serum(x s, n=7)

MZ 38 TR (ng/mg 4141, ng/mlL L)

i LR Contents of neurotransmitters ( tissue ng/mg, serum ng/mlL)
Tissues Neurotransmitters BFEARYL OVX 4 ! P
Sham group OVX group
55 NE 2. 113 +0. 136 1.731 £0. 266 —-2.555 0. 043
Hippocampus E 0. 602 +£0. 237 0.413 £0. 137 -1.353 0.234
DA 0 0 - -
5-HT 0. 030 +0. 006 0.061 +0. 040 1. 565 0.212
5-HIAA 1.604 +0. 115 1.312 +£0. 099 -3.501 0.017
HVA 0 0 - -
B J NE 1. 152 £0.543 0.843 £0.226 -0.910 0. 405
Cortex E 0.722 +0.265 0. 676 +0. 260 -0.250 0. 811
DA 0.363 £0. 338 0.248 +0. 152 0. 620 0. 558
5-HT 0.023 £0.010 0.016 0. 012 1.013 0. 350
5-HIAA 1. 042 £0.252 1.048 £0. 102 -0. 046 0. 965
HVA 0 0 - -
Fe i NE 1.900 0. 143 1.512 £0. 488 -1.528 0.177
Thalamus E 0.241 £0.070 0.416 £0. 159 2. 046 0.111
DA 0 0 - -
5-HT 0. 054 £0. 020 0.081 +0. 021 -1.954 0.092
5-HIAA 2.531 £0. 531 2.240 £0. 528 -0.821 0. 439
HVA 0. 058 £0. 042 0.115 +0.038 -2.106 0.073
AN NE 1. 310 +0. 480 1.012 £0. 283 1. 069 0.326
Cerebellum E 0.296 £0. 042 0.291 £0. 003 -0.204 0. 846
DA 0 0 - -
5-HT 0.012 £0. 002 0.009 +0.001 2.289 0. 048
5-HIAA 0.352 £0. 264 0.658 +0. 125 2. 100 0. 080
HVA 0 0 - -
JIIRT NE 0.226 +0. 058 0.220 +£0.091 0. 164 0. 873
Serum E 0.233 £0. 070 0.065 +0.011 6.219 0. 001
DA 0 0 - -
5-HT 0 0 - -
5-HIAA 0.267 £0. 050 0.511 £0. 075 -6.965 0. 000
HVA 0 0 - -

R2 6 Pz Fobn i 2k [0 A 07 e S

Tab. 2 Regression equations and linear range of standard curves of 6 neurotramsmitters

FUEZSCn mYE Py K FREL LMVER (ng/mL)
Neurotransmitters Regression equation Correlation Linear range ( pg/mL)
LHE FARE NE y=19612783 x + 180484 0. 9999 0.00625 1.6
B EIRER E y =56714004 x + 80110 0. 9996 0. 00625 -0. 8
Z B DA y =30616663 x + 437319 0. 9998 0.015625 -2.0
5O 5-HT y =103935331 x + 74277 0. 9999 0.00125 -0. 16
5-FHEm|WE R HIAA y =17807503 x + 104921 0. 9999 0.015625 -2.0

AR HVA y =5283375 x + 15592 0. 9999 0. 048828 3. 125
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Fig.3 Chromatograms of the rat brain homogenate and serum samples.
A. Sham-operated group; B: Ovariectomized group.
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