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Abstract — Mentha arvensis is used traditional medicine to treat various disorders. In the present study, M. arvensis were
extracted by the solid-phase microextraction (SPME) method and analyzed by gas chromatograph-mass spectrometry (GC-
MS). We investigated the protective effects and mechanisms of a M. arvensis extract on scopolamine-induced cognitive and
memory impairment. Mice were orally pretreated with a M. arvensis extract or normal saline, and then behavior tests were con-
ducted 30 min after scopolamine injection. The antioxidant capacities were analyzed by free radical scavenging (DPPH and
ABTS). Acetylcholinesterase (AChE) activity were also measured using Ellman’s method ex vivo test. In behavior tests, percent
of spontaneous alteration, escape latency and swimming time in target quadrant were improved by the administration of the
M. arvensis extract, which suggests that the M. arvensis extract improves memory function in the scopolamine-treated mice
model. In addition, M. arvensis extract showed inhibition of the free radical and AChE activity. The results of the present study
suggest that the M. arvensis extract ameliorates scopolamine-induced cognitive and memory deficits through the inhibition of
free radicals and AChE activity. Therefore, M. arvensis may be a promising neuroprotective agent for management of learning

and memory improvements in human dementia patients.
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Fig. 1. GC-MS chromatogram (total ion current) of hexane extract from M. arvensis. Peaks: 1; cyclohexanone, 2; menthyl acetate,
3; menthol, 4; cyclohexanol, 5; cyclohexenone, 6; caryophyllene oxide.
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Fig. 2. Quantitative percentage scavenging activity of M. arvensis extracts at different concentrations. Ascorbic acid was used as a
positive control. Data are presented as mean + SEM (n=3).
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Fig. 3. Effect of M. arvensis on scopolamine-induced cognitive and memory impairment in the Y-maze test. Spontaneous alternation

(%) (A) and the total entry (B) were monitored for an 8-min session. Values are expressed as mean + SEM (n = 10).
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NOR group, **P<0.01; ***P<0.001 vs CON group. Statistical level of significance analysis by one-way ANOVA followed by

Newman-Keuls tests.
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Fig. 4. Effect of M. arvensis on scopolamine-induced cognitive and memory impairment in the Morris water maze test. Escape
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Fig. 5. Effect of M. arvensis on the AChE activity. The AChE
inhibition rate of M. arvensis and donepezil was analyzed.
Donepezil was used as a positive control. Data are presented
as mean = SEM (n = 3).
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