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Sucrose reward promotes rats’ motivation for cocaine

LI Yan-Qing, LE Qiu-Min, YU Xiang-Chen, MA Lan, WANG Fei-Fei’
The State Key Laboratory of Medical Neurobiology and Pharmacology Research Center, School of Basic Medical Sciences, Fudan
University, Shanghai 200032, China

Abstract: Caloric diet, such as fat and sugar intake, has rewarding effects, and has been indicated to affect the responses to addictive
substances in animal experiments. However, the possible association between sucrose reward and the motivation for addictive drugs
remains to be elucidated. Thus, we carried out behavioral tests after sucrose self-administration training to determine the effects of
sucrose experience on rats’ motivation for cocaine, locomotor sensitivity to cocaine, basal locomotor activity, anxiety level, and asso-
ciative learning ability. The sucrose-experienced (sucrose) group exhibited higher lever press, cocaine infusion and break point, as
well as upshift of cocaine dose-response curve in cocaine self-administration test, as compared with the control (chow) group. Addi-
tionally, despite similar locomotor activity in open field test and comparable score in cocaine-induced conditioned place preference,
the sucrose group showed higher cocaine-induced locomotor sensitivity as compared with the chow group. The anxiety level and the
performance in vocal-cue induced fear memory were similar between these two groups in elevated plus maze and fear conditioning

tests, respectively. Taken together, our work indicates that sucrose experience promotes the rats’ motivation for cocaine.
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Fig. 1. The effect of sucrose self-administration on rats’ performance in cocaine self-administration test. 4: Lever pressing during

cocaine self-administration of the sucrose and the chow groups. Sucrose group exhibited higher lever press (P = 0.024 vs Chow, two-

way RM ANOVA). B: Drug infusions during cocaine self-administration of the sucrose and the chow groups. Sucrose group received

more cocaine injection (‘P = 0.017 vs Chow, two-way RM ANOVA). C: The break point in cocaine self-administration of the sucrose

and the chow groups. Sucrose group had higher break point (‘P = 0.032 vs Chow, Student’s 7 test). D: Lever pressing during dose-

response cocaine self-administration of the sucrose and the chow groups. £: Drug injection during dose-response cocaine self-admin-

istration of the sucrose and the chow groups. Sucrose group exhibited higher lever pressing and drug injection curves (‘P = 0.043 vs
Chow, two-way RM ANOVA; P <0.05, P <0.01 vs Chow, Bonferroni post-hoc test). Values represent mean + SEM. n = 17-18.
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Fig. 2. The effect of sucrose self-administration on rats’ cocaine-induced conditioned place preference (CPP) and basal locomotor

activity. 4: The experiment schedule of CPP. B: Cocaine (15 mg/kg)-induced CPP score of the sucrose and the chow groups within 30

min (n = 9-10). CPP score was calculated by subtracting the time spent in the saline-paired compartment from the time spent in the

cocaine-paired compartment. C: The distance traveled in the open field test of the sucrose and the chow groups before (pre) and after

(post) sucrose/chow food self-administration training (n = 9—10). Sucrose group performed similarly with chow group in cocaine CPP

and locomotor activity. Pre-SA: pre-self-administration. Post-SA: post-self-administration. Values represent mean = SEM.
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Fig. 3. The effect of sucrose self-administration on cocaine-
induced locomotor sensitivity of rats. 4: The experiment sched-
ule of cocaine-induced locomotor sensitivity. B: Dose cocaine-
induced locomotor sensitivity of the sucrose and the chow
groups (n = 8-10). Sucrose group showed significantly higher
cocaine-induced locomotor sensitivity than chow group (‘P =
0.042 vs Chow, two-way RM ANOVA; “*P < 0.001 vs Chow,

Bonferroni post-hoc test). Values represent mean + SEM.
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elevated plus maze (EPM) of the sucrose and the chow groups (n = 9-10). B: The experiment schedule of fear conditioning test. C:

The cue-induced freezing levels of the sucrose and the chow groups (n = 9-10). Sucrose group performed similarly with chow group

in EPM and fear conditioning test. Values represent mean = SEM.
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