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[ Abstract] Objective To explore the animal model of syndrome used in the study of hot flash phenomenon in

women. Methods Twenty-four female SD rats were divided randomly into three groups: Con group, Ovx group, and
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tamoxifen group (n = 8 rats per group). Hot flashes were induced by bilateral oophorectomy and intragastric tamoxifen
10 mg/ (kg-d) , respectively. Open-field activity, anal temperature, and body surface infrared thermograms were detected
on model days 14 and 28. The rats were then killed on day 29 and their uteruses were removed, weighed, and sectioned.
Blood estradiol and catecholamine levels were determined by enzyme-linked immunosorbent assay. Gene expression levels of
adrenal sex hormone synthetases ( Star, Cypllal, Cypl7al, Cypl9al, Por, Hsd3b2, Hsd17bl) and catecholamine
synthetases ( Th, Ddc, Dbh, Pnmt) in the adrenal medulla were detected by reverse transcription-polymerase chain
reaction. Results Rat body weight was significantly higher in the Ovx group compared with Con group (P < 0.01),
while body weight increased slowly in the tamoxifen group. The maximum body surface temperature was significantly
decreased on day 28 in the Ovx group (P < 0.01), the difference between the maximum and minimum abdominal
temperatures was significantly increased on day 14 (P < 0.05), the difference between the maximum and minimum
temperatures on the back was significantly increased on day 28 (P < 0.01), and the open-field activity was decreased
(P < 0.01). Compared with the sham operation group, the maximum body surface temperature in the tamoxifen group
was significantly decreased (P < 0.01) but the open-field activity was increased (P < 0.01). The uterine index was
significantly decreased in both models (P < 0.01). Estradiol levels were significantly decreased (P < 0.01) and NE
and epinephrine were also significantly decreased in the Ovx group compared with Con group (P < 0.05) , and B-EP was
also significantly decreased in Ovx group (P < 0.05). Adrenal Cypllal gene expression was significantly increased ( P
< 0.05) while Cypl7al and Hsd17bl gene expression levels were significantly decreased (P < 0.05) in bilateral
ovariectomized rats compared with Con group. Compared with Con group, gene expression levels of Star and Por were
significantly increased (P < 0.01) while Cypl7al gene expression was significantly decreased (P < 0.01) in the
tamoxifen group, and Pnmt gene expression was significantly down-regulated in Ovx group (P < 0.01). Conclusions
Bilateral ovariectomized rats can be used for the study of perimenopausal hot flashes, which resemble kidney Yang and
Yin deficiency in traditional Chinese medicine.

[ Keywords] hot flash; bilateral ovariectomy; tamoxifen; animal model
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Table 1 Sequence of forward and reverse primer in rat
K mRNA J¥51 5 ElL/2 ! 774 (bp)
Genes Serial number Primer sequence Product size( bp)
F:5’ -GCTGGAAGGTGTAGCTCAGG-3’
Cypllal NM_017286 224
R:5’ -CACTGGTGTGGAACATCTGG-3’
F.5’ -ACTGAGGGTATCGTGGATGC-3’
Cypl7al NM_012753 , , 161
R:5’-TCGAACTTCTCCCTGCACTT-3
F:5’ -CATCCAGCAAGGAGAGGAAG-3’
Star NM_031558 122
R.5’-CACCTGGCACCACCTTACTT-3’
F.5’ -CAGAGTATCCGGAGGTGGAA-3’
Cyp19al NM_017085 , , 249
R:5’-ACTCGAGCCTGTGCATTCTT-3
F:5’ -ACAGGGAACACCTGTGGAAG-3’
Por NM_031576 189
R:5’ -CTAGTGAGTAGCGGCCCTTG-3’
F.5’ -ATCTGTTGGAGGCCTGTGTC-3’
Hsd3b2 NM_017265 228
R:5’-AAGTATGCAATGTGCCACCA-3’
F:5 -GTTATGAGCAAGCCCTGAGC-3’
Hsd17b1 NM_012851 247
R:5’ -TCTGGATCCCCTGAAACTTG-3’
F.5’ -CAGGGCTGCTGTCTTCCTAC-3’
Th NM_012740 247
R:5’-GGGCTGTCCAGTACGTCAAT-3’
F.5’ -CAGCTCCTACCCAGCTATGC-3’
Dde NM_001270852 239
R.5’ -TTTTAGTCCGAGCAGCCAGT-3’
F.5’ -TCTGTGCCCTGGAACTCTTT-3’
Dbh NM_013158 145
R:5’ -CTGCGGAAGTGATCTTAGGC-3’
F.5’ -ATCATATCACGACGCTGCTG-3’
Pnmt NM_031526 219
R:5’ -TACCCTTGACGTCATCCACA-3’
F:5’ -TGCCACTCAGAAGACTGTGG-3’
Gapdh NM_017008 129

R:5’ -TTCAGCTCTGGGATGACCTT-3’
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Figure 2 Infrared heat map of body surface of rats in each group
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