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Correlation between theta—gamma neural oscillations in hippocampal CA3 area

and the spatial identifying and cognitive ability in rats
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Abstract: The present study was aimed to explore the correlation between 60—y neural oscillations phase-amplitude coupling (PAC) in
hippocampal CA3 area and the changes of spatial identifying and cognitive ability before and after shock avoidance training in rats.
According to the results of Y-type maze shock avoidance training, the rats were divided into two groups: the fast avoidance response
group and the general avoidance response group. The local field potential (LFP) of hippocampal CA3 area was recorded by wireless
telemetry before and after shock avoidance training. The variation of 6 oscillation (3—7 Hz) and low-y neural oscillation (30-60 Hz)
PAC in hippocampal CA3 area was analyzed by MATLAB wavelet packet extraction technique. The results showed that, compared
with the general avoidance response group, the fast avoidance response group exhibited higher 6—y neural oscillation PAC in hippo-
campal CA3 area before training. 6—y oscillation PAC in hippocampal CA3 area was increased in both groups after training. It was also
noticed that 6—y neural oscillation PAC of some frequency bands in the general avoidance response group were significantly higher
than those in the fast avoidance response group. The results suggest that certain intensity of training can change the spatial identifying
and cognitive ability of rats, and the mechanism may involve the increase of the synchrony of 6—y neural oscillation, i.e., the enhance-

ment of 60—y phase-amplitude alternating frequency coupling in hippocampal neurons.
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A1 ALK FAEE & & =89 4 AT RS
Table 1. Parameters of electric shock avoidance training to reach the standard from different groups in Y type maze

Group DRS TN CRR AAR ERN
GAR 3.63 +0.80 72.50 + 16.03 0.65+0.07 0.05 £ 0.05 25.83+£9.07
FAR 0.80+0.25" 16.00 + 5.07" 0.82+0.13" 0.05+0.12 3.40+2.85"

Mean + SD, n = 11. "P < 0.01 vs GAR. GAR: general avoidance response group; FAR: fast avoidance response group; DRS: days to
reach the standard; TN: training number; CRR: correct response rate; AAR: active avoidance rate; ERN: error reaction number.
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Fig. 1. The original LFP from hippocampal CA3 area in 2” rat and results of wavelet extraction. 4: LFP in hippocampal CA3 area; B:
0 rhythm (3—7 Hz); C: Low y rhythm (30-60 Hz).
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Fig. 2. Analysis of 60—y PAC in CA3 area before and after electric shock avoidance training in general avoidance response group. A:
Modulation index (MI) of 8 rhythm (3—7 Hz) and y rhythm (30-60 Hz) before electric shock avoidance training; B: MI of 6 rhythm (3—7
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