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[ Abstract ) Objective ~ An orthogonal design was used to optimize the experimental parameters for the
establishment of a rat model of conditioned fear memory and to identify the optimal experimental conditions. Methods The
model of conditioned fear memory in rats was established based on pavlovian conditioned fear theory. Three factors, namely
sound intensity, cycle times and electric shock intensity, were adopted, and each factor was set at 3 levels. Orthogonal test
was carried out, and the freezing time ratio of rat was taken as the index to observe the changes in different parameters of
expression of fear memory and determine the best experimental conditions. The conditioned fear memory model was
established again under the optimal conditions of the previous experiment, and the fear memory retention test was conducted
24 h, 1 week, 2 weeks, 4 weeks and 8 weeks later. The rats without fear training were used as the control group. Results
The intuitive analysis results showed that the effects of various factors on the duration of fear memory of rats was sound
intensity = cycle times > electric shock intensity in turn. The ANOVA test showed that the cycle times had a significant

impact on freezing time ratio (P< 0.05) , but the sound intensity and electric shock intensity had no significant impact ( P
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> 0.05). The optimal experimental conditions were as follows: 75 dB sound, 0.8 mA electric shock, and 15 cycles. Fear

memory was maintained at 24 h and 1 week after the establishment of the model, which was significantly different from that

of the control group (P< 0.001 and P< 0.05). Fear memory had faded 2 weeks later, at which point there was no

significant difference in freezing time ratio between the model and control groups (P> 0.05). Conclusions This

experiment clarifies the primary and secondary factors that influence the establishment of a rat model of conditioned fear

memory The optimal experimental method for model establishment are identified. This study lays a foundation for the

standardization and normalization of fear memory model.
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Table 1 Experimental factors and levels
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Sound intensity (dB) Electric shock intensity( mA) Cycle times
1 70(Al) 0.5(B1) 5(Cl)
2 75(A2) 0.8(B2) 10(C2)
3 80( A3) 1.0(B3) 15(C3)
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Figure 2 Basic response of the rats to CS in each group
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Table 2 Design of the orthogonal test and results of intuitive analysis

ws PR e R E () TRFRWEL(C) KR (%)
Test No. un.l e Sound intensity Electric shock intensity Cycle times Freezing time ratio
animals
1 8 70 0.5 5 63
2 7 70 0.8 10 75
3 7 70 1.0 15 77
4 8 75 0.5 10 71
5 8 75 0.8 15 82
6 8 75 1.0 5 75
7 8 80 0.5 15 69
8 8 80 0.8 5 59
9 8 80 1.0 10 75
K, 215 209 197
K, 234 216 227
Ks 203 227 228
K, 7 70 66
K, 78 72 76
K, 68 76 76
R 10 6 10
LEER A=C>B
®3 JTEIER
Table 3 Results of variance analysis
g 3 i 2 F- 5 Fil 1 B F p
Variance SS df
F(A) 0.0162889 2 17. 05 > 0. 05
M5 (B) 0. 0054889 2 5.74 > 0.05
TEIRREL(C) 0. 0206889 2 21. 65 <0.05
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Figure 3 Results of the fear memory retention test
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