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Effects of high fat diet and exercise training on affective behaviors measured by
runway test.
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Yoshinari UEHARA?, Kentaro KAWANAKA?, Hiroaki TANAKA?, Yasuki HIGAKI”

Abstract

Mood disorders are among the most prevalent forms of mental illnesses world-wide, caused
by changes in the dietary and exercise habits. To explore the mechanisms underlying high fat diet-
induced mood disorders and exercise-induced anxiolytic effects, behavioral tests have been used
to measure emotional behavior such as anxiety and depression in animal models. The runway
test is one of the behavioral test paradigm. It is a simple and easy method to assess emotional
behaviors. We previously reported that enriched environment (EE) increases total traversed
number measured by the runway test in aged animals. This finding indicated that EE improved
emotional behaviors, and has some anxiolytic effects. The purpose of this study was to examine
the effect of the effect of high fat diet and, high fat diet and exercise intervention on emotional
behaviors measured by the runway test. We also investigated whether behavioral parameters of
the runway test correlates with those of elevated plus maze (EPM) test, which is a widely used
behavioral assay for rodents. Male C57BL/6J mice were randomly assigned to the standard diet
(SD), HFD, or HFD combined with exercise (HFD+Ex) group for 12 weeks. HFD+Ex mice
were housed in voluntary wheel running cages for the final 6 weeks of the experiment. Here, we
showed that total traversed number in the runway test were significantly increased in HFD+Ex
mice compared with that of HFD mice. Although HFD partially decreased traversed number in
middle of runway, total traversed number in HFD mice was comparable to that of SD mice. There
is a positive correlation between the runway and EPM test parameter in SD mice, but not in HFD
or HFD+Ex mice. Taken together, the present study indicated that emotional behaviors measured
by the runway test were improved by exercise intervention in HFD mice. While, there were some
differences between emotional behaviors measured by the runway test and anxiety-like behavior
measured by the EPM test.
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Fig 1. Total traversed number (A-D) in runway test at 2 (A), 6 (B), 7 (C), and 12 weeks (D). *: P < 0.05. All data are
presented as means = S.E. (SD, n=6; HFD, n="7; HFD + Ex, n=7).
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Fig2 Traversed number in each section in runway test at 2 (A), 6 (B), 7 (C), and 12 weeks (D). **: P<0.01, *: P<0.05. All
data are presented as means == S.E. (SD, n=6; HFD, n=7; HFD + Ex,n="7).
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Fig3 Time spent in each section in runway test at 2 (A), 6 (B), 7 (C), and 12 weeks (D). *: P <0.05. All data are presented as

means = S.E. (SD,n=6; HFD,n=7; HFD + Ex,n="7).
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Table. 1 Behavioral parameters of runway test in SD, HFD, and HFD+Ex groups.
Experimental period 2 weeks 6 weeks 7 weeks 12 weeks
group SD HFD SD HFD SD HFD HFD+Ex SD HFD HFD+Ex
Peeping latency (sec) 40%1.6 48£1.0 35%27 51£1.2 5023 53£18 3.1%1.6 7622 4518 6.5%22

Start latency (sec) 7728 7.2%2.1

E section latency

124%3.0154%33
(sec)

51%£2.6 9.7%1.6 6.0+1.4 11.4+29

18.6+2.3162%2.1

6.5%+1.7

103+1.7 289+13.3 12328

12.1£2.6 11.8+3.7 17.5%£42

17.6+3.2 293+8.8 27.4%8.0

No significant differences in all measurements were observed. All data represent the means + S.E. (n = 5-7).

Table. 2 Behavioral parameters of EPM test in SD, HFD, and HFD+Ex groups at 12 weeks.

group SD HFD HFD+Ex
Total arm entries (counts) 11.5 £ 1.7 7.6 £ 1.2 11.7 £ 1.0
Open arm entries (counts) 1.0 £0.5 02 £0.2 29 £ 1.1
Percentage of open arm entries (%) 6.6 £33 14+ 14 229 * 8.71‘
Time in open arm time (%) 11.1 = 5.0 09 £ 0.9 39.6 = 18.8
Time in closed arm time (%) 202.7 £ 12.4 208.9 £ 7.1 146.3 + 23.2#

T p=0.06 vs. HFD. # p=0.07 vs. SD and HFD. All data represent the means + S.E. (n = 5-7).

(13)



