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Different methods establish a rat model of morphine drug
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Abstract: In this study, a rat morphine drug discrimination model with a fixed ratio (FR) of 10 (FR10) was
established using different methods to explore which methods can shorten the modeling time and test the dose-
response relationship and median effective dose (ED,,) value. Animal welfare and experimental procedures are in
accordance with the provision of the Animal Ethics Committee of Shanghai InnoStar Bio-tech Co., Ltd. Forty rats
were initially shaped to press lever under a fixed-ratio schedule of food reinforcement. The animals that were
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successfully trained under a FR10 schedule of food reinforcement were divided into two groups, namely the single-
lever + double-lever training group 1 and the double-lever training group 2. In each group, rats were trained to
discriminate morphine at 5.6 mg-kg"' from saline by the intraperitoneal route. After training, different doses of
morphine were used to substitute for training dose of morphine, the dose-response curve for morphine were identi-
fied in rats, and the ED,, value was calculated. The results showed that, in food training phase: 34 rats successfully
entered the discrimination training during food training; in discrimination training phase: 14 animals in group 1
met the discrimination training standard for the first time, which took about (40.71 + 2.93) days, and there were 13
animals in group 2 that met the discrimination training criteria for the first time, and it took about (51.15 + 2.55)
days. It can be seen that the method of single-lever + double-lever training is better than single-lever training, and
the difference is significant compared with group 1 (P < 0.05); in generalization test phase: there are 17 rats com-
pleted morphine generalization test, and the percentages of morphine-lever responses produced by the generaliza-
tion test of different doses of morphine (0, 0.1, 0.5, 1, 3, 5.6, and 10 mg-kg") were (9.56 + 3.13) %, (9.01 +
5.83) %, (13.82 £ 7.95) %, (29.04 + 10.13) %, (41.70 + 10.65) %, (85.36 + 7.16) %, (94.56 + 2.76) %, respectively.
The results showed that the discriminative stimulative effect induced by morphine dose between 0-10 mg-kg™
increased in a dose-dependent manner, producing a good dose-response curve, and the ED,, value of morphine was
4.74 mg-kg' by linear fitting. The above results showed that, the FR10 morphine drug discrimination model has
been successfully established using different methods; the single-lever + double-lever training method is better than

the single-lever training, and can relatively shorten the discrimination training cycle.
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Figure 1 Learning curve of rats in group 1 trained to discriminate
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Figure 2 Learning curve of rats in group 2 trained to discriminate
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Table 1 The percentage of 17 Sprague-Dawley (SD) rats

morphine-lever responses at substitution tests phase

Animal Dose/mg-kg’!
No. 0.1 0.5 1 3 5.6 10
1101 0 9.1 9.1 9.1 0 100 66.7
1106 0 0 9.1 0 0 9.1 100
1110 28.6 0 100 0 100 100 100
1113 0 0 0 100 100 83.3 66.7
1114 0 0 0 0 0 100 100
1115 9.1 0 0 16.7 100 100 100
2101 0 16.7 0 0 90.9 9.1 100
2102 9.1 9.1 0 90.9 0 100 100
2104 28.6 0 0 0 0 90.9 90.9
2106 0 9.1 0 0 100 100 100
2107 0 0 100 100 333 100 100
2108 9.1 0 0 9.1 9.1 90.9 100
2109 0 0 58.8 71.4 100 100
2111 41.2 100 16.7 0 0 100 100
2115 16.7 0 0 9.1 0 90.9 83.3
2116 0 9.1 0 100 66.7 76.9 100
2117 0 0 0 0 37.5 100 100
Table 2 The response rates of 17 SD rats at substitution tests
phase
Animal Dose/mg-kg™!
No. 0 0.1 0.5 1 3 5.6 10
1101 0.66 0.84 0.79 0.65 0.78 1.19 0.88
1106 0.96 0.75 0.97 0.10 0.89 1.55 0.01

1110 0.37 0.72 1.17 1.23 0.98 1.39 0.10
1113 0.77 0.76 1.10 0.77 1.44 0.95 0.47
1114 0.76 1.18 0.48 0.68 0.43 0.40 0.35
1115 1.13 0.87 1.14 0.51 0.52 0.25 0.55
2101 0.72 0.77 0.82 0.74 1.06 0.88 0.81
2102 0.30 1.03 0.67 0.66 0.48 0.73 0.79
2104 1.07 1.05 1.30 0.87 0.83 0.47 0.43
2106 0.37 1.06 0.51 0.37 0.81 0.20 0.57
2107 0.86 1.21 0.68 0.61 1.64 0.76 0.51
2108 1.03 0.94 1.07 0.06 0.51 0.82 0.60
2109 0.51 0.85 0.21 1.16 0.68 0.44 0.53

2111 0.39 0.61 0.98 0.60 0.84 0.53 0.88
2115 0.49 1.04 1.14 0.90 0.84 0.83 0.42
2116 0.61 1.07 0.64 0.37 1.03 1.04 0.66
2117 0.29 0.93 0.58 0.68 0.78 0.68 0.33
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