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Abstract: Objective To investigate the effects of L-band microwave radiation on the learning and memory functions of rats based
on 'H-proton magnetic resonance spectroscopy ('H-MRS). Methods Twenty-six SPF male Wistar rats were randomly divided into
Sham group and 30 mW/cm® L-band microwave radiation group (L30 group). The rats in L30 group were restrained in plastic cages
and exposure to 30 mW/cm? L-band microwave radiation for 10 min. The incident direction of the microwave was from dorsal
to ventral. The rats in Sham group were also restrained in the same cages for 10 min, without any microwave radiation. Both learning
and memory functions of rats were evaluated at 1 d and 7 d after the radiation using Morris water maze. The level of
N-acetylaspartate (NAA), choline (Cho) and creatine (Cr) in the rats' brain were measured with "H-MRS. Results Compared with
that of Sham group, the average escaping latency of L30 group at 1 d and 7 d after microwave radiation was prolonged, but there
was no statistical significance between two groups (P>0.05). The results of "H-MRS examination demonstrated that at 1 d after
the radiation, the NAA/Cr of L30 group was significantly lower than that of Sham group (P<0.05), while the Cho/Cr was similar

in two groups, without significant differences (P>0.05); and that at 7 d after the radiation, there was no significant difference in
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both of NAA/Cr and Cho/Cr between L30 group and Sham group (P>0.05). Conclusion 30 mW/cm’ L-band microwave radiation

can lead to a significant decrease of intracerebral NAA/Cr in rat at 1 d after microwave exposure, without resulting in obvious

changes in the behavioral indexes of learning and memory, which suggests that 'H-MRS can be used for evaluating the microwave

radiation induced damage to neurons related to learning and memory before any significant changes of behavioral measurements

can be observed.

Keywords: rat; microwave radiation; 'H-proton magnetic resonance spectroscopy; neuron; learning and memory
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Tab.1 Average escape latency of rats after 30 mW/cm? L-band

microwave radiation (s)

215 1d 7d
Sham £ 25.78+7.24 24.86+4.11
L3041 30.53+7.55 27.16+9.13
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Tab.2 Intracerebral NAA/Cr and Cho/Cr in rats after 30 mW/cm?

L-band microwave radiation
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Sham#{  3.30+0.12 1.43+£0.33 3.03+£0.84 1.25+0.14
L3041 2.86+0.08**  1.31+0.31 3.85+0.60 1.71+0.33

**+4R5 Sham 414 L , P<0.01
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