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Effects of S-oxiracetam on learning and memory impairment in mice

FAN Wenxiang', LI Xiaomin', XU Chi*

"Department of Pharmacy, Zhongda Hospital, Southeast University, Nanjing 210009; *Department of Neurobiology and Acupuncture
Research, The 3rd Clinical College of Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract To investigate the effects and possible molecular mechanism of S-oxiracetam(S-ORC) on learning and
memory impairment in mice, mice were divided into 5 groups, control group, model group, high-dose of S-ORC
(0. 96 g/kg), medium-dose of S-ORC (0. 48 g/kg) and low-dose of S-ORC (0. 24 g/kg) treatment groups. Step-down
test and Y-maze test were used to investigate the effects of S-ORC on the brain. The results of step-down test
revealed that the mice in high and medium-dose groups could significantly decrease the reaction time, fault times
and prolong the incubation periods of memory compared with the model group. Compared with the model group,
the fault times of mice in high and medium-dose groups decreased significantly and the right times to find the safety
increased significantly in Y-maze test. Furthermore, through treatment with S-ORC (high and medium-dose
groups), the content of Ach in mice brain was significantly higher than that in model group, and the level of AChE
decreased significantly. The above results suggest that the underlying mechanism of S-ORC on learning and
memory impairment in mice may include the amelioration of the central cholinergic nervous system.
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Table 1 Effects of S-oxiracetam (S-ORC) on step-down test in scopolamine mice (¥ + s,n = 10)

Learning score Memory score
Group Dose/(g/kg)
Reaction time/s Fault times Escape latency/s Fault times
Control - 7.00 £2.26 2.50 £ 1.35 170.60 + 83.30 0.90 +0.88
Model - 18.10 + 6.77# 6.40 = 2.76% 56.60 + 20.32# 3.30 = 1.06%
S-ORC 0.96 9.30 + 1.70™ 3.10 + 1.66™ 118.80 + 40.65™ 1.20 £ 0.92™
0.48 10.10 £2.51™ 3.70 £ 1.16" 102.80 + 31.39" 1.40 £ 0.84™
0.24 11.80 + 4.13" 4.40 +2.07 80.80 + 12.43™ 1.90 £ 0.88™

#P < 0. 01 vs control group; ““P < 0. 01 vs model group
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Figure 1  Effects of S-ORC on escape latency (A) and right times (B) in Y-maze test of mice induced by scopolamine (% + s,n = 10)

#P <0.01 vs control group; “P < 0. 05, ™P < 0. 01 vs model grou
group, group
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Table 2 Effects of S-ORC on step-down test in sodium nitrite mice (x + s,n = 10)

Learning score

Memory score

Group Dose/(g/kg)
Reaction time/s Fault times Escape latency/s Fault times
Control - 6.20 + 3.55 2.00 £ 1.05 150.90 + 61.68 1.10 £ 0.88
Model - 12.40 + 4.09% 420 + 1.23% 67.40 = 17.73% 3.20 £ 0.92%
S-ORC 0.96 6.90 +3.81" 240 +0.97" 120.90 + 35.39* 1.80 + 0.92™
0.48 7.50 +3.06™ 2.80 + 1.14" 109.70 + 34.15™ 2.10 £ 0.99"
0.24 8.40 + 3.63" 3.00 + 1.25" 95.60 + 28.46" 2.30 £ 0.95"

#P <0.01 vs control group; P < 0. 01 vs model group
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Figure 2 Effects of S-ORC on escape latency (A) and right times (B) in Y-maze test of mice induced by sodium nitrite (¥ + s,n = 10)

#P <0.01 vs control group; "P < 0. 05, P < 0. 01 vs model group
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Table 3 Effects of S-ORC on step-down test in ethanol mice (x + s,n = 10)
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Learning score

Memory score

Group Dose/(g/kg)
Reaction time/s Fault times Escape latency/s Fault times
Control - 6.60 + 3.81 2.80 +1.03 196.30 = 79.95 1.60 £ 0.84
Model - 14.90 + 3.54% 5.70 + 2.06" 71.90 + 16.26" 4.10 + 1.37%
S-ORC 0.96 7.60 + 3.72" 3.20 + 1.03™ 147.20 + 57.76™ 2.30 +£0.95™
0.48 9.20 + 3.82™ 3.90 +0.99" 117.20 +43.37" 2.60 +0.70™
0.24 10.70 + 2.79™ 4.20 +0.92" 94.90 + 24.47" 2.90 +0.74"

#pP <0.01 vs control group; P < 0. 01 vs model group
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Figure 3  Effects of S-ORC on escape latency (A) and right times (B) in Y-maze test of mice induced by ethanol (¥ + s,n = 10)

#P < 0.01 vs control group; “P < 0. 05, P < 0. 01 vs model group
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Figure 4 Effects of S-ORC on ACh content(A) and AChE activity (B) in brain of mice induced by scopolamine (% + s,n = 10)

#P <0.01 vs control group, ‘P < 0. 05, P < 0. 01 vs model group
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