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The Alleviating Effects of Sweet Drinks on Restraint Stress-Induced Anxiety and Depressive
Behavior in Adolescent Rats
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Purpose: Some of the adolescent drinks more sugar-sweetened beverages. However, there is little evidence on the effect of eating
behavior on emotional state and neurochemical changes under stress, especially on the levels of typical inhibitory neurotransmitters
and gamma-aminobutyric acid. This article demonstrates that sucrose or saccharin drink reduces stress-related behavior responses
and GABAergic deficits in adolescent rats. Methods: We randomly assigned 7-weeks-old Sprague-Dawley male rats to three groups:
control group (Control), restraint stress only group (Stress), and restraint stress with unrestricted access to saccharin solution (Saccha-
rin) and sucrose solution (Sucrose) as a positive control. We evaluated both anxious and depressive moods using an open field test
and forced swim test, respectively. Using western blot analyses, the expression of a GABA-synthesizing enzyme, glutamate decarbox-
ylase-67 (GAD67) and GABAergic markers, including calbindin and parvalbumin was assessed in the prefrontal cortex and the amyg-
dala. Results: We found that both the drinks alleviated anxiety and depressive moods, induced significant attenuation in GAD67 lev-
el, and reduced calbindin level under stress in the prefrontal cortex and the amygdala. Conclusion: The results provide an under-
standing of the effect of sucrose or saccharin drink on stress-related responses. We propose the consumption of sweet drinks as a
plausible strategy to alleviate stress-related alterations in adolescents.
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tions of the open field test (2-B) and the forced swim test (2-C).
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Table 1. Comparison of weight, intake, and plasma corticosterone concentration

Group

Variables F p
Control Stress Saccharin Sucrose
Weight (g)
Day 1 24229+ 160 24100+ 6.36 24029+ 267 238.00+4.21 0.25 860
Day 7 296.57 +2.50 27440+3.82 277431497 278.29+6.01 4.76 010
Intake
Food (g/day) 25.06+0.89 23494061 244406 2280+1.12 1.38 268
Drink (mL/day) 33.66+1.89 36.64+0.92 582+ 1.1 43594231 4343 <001
Corticosterone (ng/mL) 7864+7.01 213.00+35.70 17460+18.17 17830+ 27.85 807 002
Data are expressed as mean + standard error.
150 1 5 1 250
= 40 | < 200 T
g 120 + > g
L = ¥ i -
g § 30 k g 150
s w0} £ , 2 .
g . 2 0| 5 0 |
3 60 10 + - 50 +
30 0 0 l

Control  Stress Saccharin Sucrose @

Control  Stress Saccharin Sucrose @

Control  Stress  Saccharin Sucrose @

Figure 3. Results of behavior tests. The frequency of locomotion (3-A) and rearing (3-B) in open field test. Immobility time in forced swim test (3-C).
Data are expressed as mean = S.E., *p < .05 compare to Control group, *p < .05 compare to Stress group, S.E.= standard error; sec = second.
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