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Fig.1 Effect of progesterone(Prog)on apoptosis rate of one-week-old offspring rat (offspring rat) hippocampus
cells by flow cytometry. The pregnant rats were divided into five groups. The model group and model+Prog groups were im given
solvent or Prog (2, 4 and 8 mg-kg™ ) during the 11"-16" days of pregnancy, and were inhaled given sevoflurane (concentration
2.5%, flow rate 2 L-min™', 2 h-d™") 1 h after drug treatment during the 14" =16 days of pregnancy. The normal control group was im
given solvent during the 11"-16" days of pregnancy, and inhaled compressed air under the same conditions. The hippocampus of offspring
rats was taken for detection. B, C and D were the semi-quantitative results of A. xxs, n=3. *P<0.05, **P<0.01, compared with normal

control group; #P<0.05, #P<0.01, compared with model group.
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Fig.2 Effect of Prog on levels of glial cellline-derived neurotrophic factor (GDNF) and tyrosine kinase receptor
(TKR) expression in hippocampus of offspring rats by Western blotting. See Fig.1 for the rat treatment. B was the semi-quanti-
tative result of A. xxs, n=3. *P<0.05, **P<0.01, compared with normal control group; #P<0.05, compared with model group.
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Fig.3 Effect of Prog on levels of synapse-related protein expressions in hippocampus of offspring rats by Western
blotting. See Fig.1 for the rat treatment. B was the semi-quantitative result of A. PSD95: postsynaptic density-95. x+s, n=3. *P<0.05,
compared with normal control group; #P<0.05, compared with model group.
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Fig.4 Effect of Prog on number of ionized calcium binding adapter molecule 1 (Iba-1) positive cells in hippo-
campus CA1 region of offspring rats by immunofluorescence staining. See Fig.1 for the rat treatment. B was the semi-
quantitative result of A. xs, n=3. **P<0.01, compared with normal control group; *P<0.01, compared with model group.
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Fig.5 Effect of Prog on number of glial fibrillary acidic protein (GFAP) positive cells in hippocampus CA1 region
of offspring rats by immunofluorescence staining. See Fig.1 for the rat treatment. B was the semi-quantitative result of
A. xxs, n=3. *P<0.05, compared with normal control group; #P<0.05, #*P<0.01, compared with model group.
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Protective effect and mechanism of progesterone against nerve
injury in one-week-old offspring rats induced by sevoflurane
inhalation in second trimester rats

GAO Rong'?*®, MA Li#, WANG Chuan®, CHANG Hai-xia*, WANG Bin®, LI Yun-feng®,
RAN Yu-hua®, GUO Wen-zhi®
(1. School of Anesthesiology, Shanxi Medical University, Taiyuan 030001, China; 2. Department of Anaes-
thesia, the Seventh Medical Center of Chinese PLA General Hospital, Beijing 100070, China; 3. Institute
of Pharmacology and Toxicology, 4. Institute of Military Cognitive and Brain Sciences,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: OBJECTIVE To study the protective effect of progesterone (Prog) against nerve injury
in one-week-old offspring rats (offspring rats) induced by sevoflurane inhalation in second trimester rats
and the possible mechanism. METHODS SD rats in the second trimester were divided into the normal
control group, model group, model+Prog 2, 4 and 8 mg-kg™ group. The model group was inhaled sevo-
flurane (at the concentration of 2.5%, a flow rate of 2 L-min™, 2 h-d™, and for three consecutive days)
during 14—-16 days of pregnancy to prepare sevoflurane exposure model during pregnancy. The normal
control group inhaled compressed air under the same conditions. The model+Prog groups were given
different doses of progesterone by intramuscular injection before modeling (11-16 days of pregnancy).
The hippocampus tissue of offspring rats was collected for testing, and the apoptosis level was detected
by flow cytometry. The expression levels of protein 95 (PSD95), synapsin-1, gephyrin, glial cellline -
derived neurotrophic factor (GDNF) and tyrosine kinase receptor (TKR) were detected by Western blot-
ting. The numbers of ionized calcium binding adapter molecule 1 (Iba-1)-positive cells and glial fibrillary
acidic protein (GFAP) - positive cells in the CA1 region were detected by immunofluorescence tech-
nigue. RESULTS Compared with the normal control group, the early-stage, late-stage and total rates
of apoptosis of hippocampal cells in the model group were increased (P<0.05, P<0.01), the expression
levels of GDNF and TKR protein were significantly decreased (P<0.05, P<0.01), the expression levels
of PSD95 and synapsin-1 were decreased (P<0.05), and the expression level of gephyrin protein
remained unchanged, but the numbers of Iba-1 and GFAP positive cells in the hippocampal CA1 region
were significantly increased (P<0.01, P<0.05). Compared with the model group, the late-stage and total
rates of apoptosis of hippocampal cells in model+Prog groups were significantly decreased (P<0.05, P<
0.01), so was the early-stage apoptosis in model+Prog 4 and 8 mg-kg™ groups (P<0.05, P<0.01); but
the expression levels of GDNF and TKR protein in the hippocampus of model+Prog 4 and 8 mg- kg™
groups were significantly increased (P<0.05), the expression level of PSD95 in the hippocampus of the
model+Prog 8 mg- kg™ group was increased (P<0.05), the expression levels of synapsin-1 and gephyrin
were not significantly changed in any group, but the numbers of Iba-1-positive and GFAP-positive cells
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were significantly decreased (P<0.05, P<0.01). CONCLUSION The protective effect of progesterone
against nerve injury of offspring rats induced by sevoflurane inhalation in the second trimester may be
related to its inhibition of the increased proportion of hippocampal apoptosis and decreased expression
levels of synapse-related proteins mediated by the activation of microglia and astrocytes.

Key words: sevoflurane; second trimester; progesterone; neuroprotection; glial cells; hippocampus
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