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Mouse Lines

The strain of male mice used was C57BL6/J; all mice were bred and housed in vivaria at the King Life Sciences building at

FSU with a 12 hour light/dark cycle. The mice ages were within one month of each other and each animal was housed in

identical caging. All mice were given control food and water. Ten of the mice were wild type (WT) and retained the Kv1.3

channel while the other ten had this channel genetically knocked out (KO). Within each of these two groups (WT and

KO), five mice were given a wireless running wheel (RW) (MedTronics, Inc.), while the other five were sedentary (S). The

mice had one week after weaning to acclimate to their environment (46 cm x 24 cm x 16 cm) before being introduced to

their new wheels. Wheel rotations were measured for a period of 23 weeks where activity was recorded every 30

seconds using a computer program, Wheel Manager, at a computer hub in the same room as the mice. The mice were

given new cages and new wheels every week to maintain cleanliness and to ensure their wheels were working properly

and to maintain accuracy. The mice were fed a control diet (CF) of ad libitum Purina 5001 Rodent Chow (28.05% kCal

protein, 59.81% kCal carbohydrate, and 12.1% kCal fat) for the 23 weeks.

Body Weights and Adipose Tissue

Upon weaning, each mouse was weighed and its body weight was recorded weekly for a period of 23 weeks. Before

obtaining the olfactory bulb and hippocampus, each mouse was weighed a final time. Mice were anesthetized with the

inhalant isofluorine prior to sacrifice. The adipose tissue in the mice bodies was carefully extracted and weighed to

compare amounts of body fat in each of the four groups. This adipose tissue was utilized for a fat pad analysis to decipher

which group had a higher body fat percentage. Brain tissues were fast frozen and stored at -20 degrees celcius until future

ELISA-based assay for BDNF.

Wheel Maintenance

The wheels were changed every week to ensure cleanliness and accuracy with rotations. Wheel rotations were measured

for a period of 23 weeks and recorded every 30 seconds through the computer program, Wheel Manager, at a computer

hub in the same room as the mice. By converting these actogram data to excel files, and utilizing a program ActogramJ,

we were able to determine running wheel patterns between the two genotypes. One wheel rotation is equivalent to 33.5

cm, so 2,985 wheel rotations is equivalent to 1 kilometer.

Glucose Metabolism

During week 16, an Intraperitoneal Glucose Tolerance Test (IPGTT) was performed on all 20 mice. They were fasted for

twelve hours during their light period and were injected with a standard amount of glucose for their specific body

weights. Four microliters of glucose were used per gram of body weight. Through tail sampling, the glucose levels were

read from a drop of blood using a glucometer and recorded glucose levels at pre-injection, 10, 20, 30, 60, 90, and 120

minute marks.

Obesity is a complex and chronic disease that is on the rise and 

decreasing life expectancy. The prevalence of obesity (defined as a 
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the United States (Villareal et al., 2005). The centers for disease 

control and prevention (CDC) indicated in 2013 that more than 

one third of the U.S adult populations are obese, and every state 

had a prevalence for obesity greater than 22%. Previous studies 

have demonstrated that the olfactory system is in conjunction 

with the endocrine system, and works as an internal sensor of 

nutritional consumption and homeostasis (Palouzier-Paulignan et 

al., 2012). Thus, disrupting the hormonal signaling in the olfactory 

system gives rise to metabolic disorders like obesity, as well as 

diabetes and other metabolic disorders.  Exercise is beneficial for 

health and protects against diseases like cancer, diabetes, 

cardiovascular problems, and depression (Noble et al. 2014). 

Furthermore, previous studies have demonstrated that physical 

activity enhances cognitive functioning and spatial learning tasks 

in both humans and animals (Robbers 2014). Similarly, in humans, 

regular aerobic exercise prevents both hippocampal volume 

decline and brain tissue loss (Noble et al. 2014).  The aim of the 

present study was to determine the effect exercise has on body 

weight, the rate of glucose utilization,  or the relative 

concentrations of brain-derived neurotrophic factors (BDNF) in an 

obesity prone (C57BL/6J) and an obesity resistant (Kv1.3-/- ) mouse 

line.  Kv1.3 -/- mice lack a voltage gated potassium (K) ion channel, 

are thin with increased metabolism, resistant to diet-induced 

ﾗHWゲｷデ┞が ;ﾐS ;ヴW さゲ┌ヮWヴ-ゲﾏWﾉﾉWヴゲざ ｷﾐ ﾗﾉa;Iデﾗヴ┞ ;Hｷﾉｷデ┞ 
(Fadool et al., 2004).

Conclusions

1. Regular exercise in both genotypes trended to allow faster utilization of glucose, however, the mice 

without the Kv1.3-/- gene (KO) trended to clear glucose faster compared to wild-type (WT) mice. 

2. Body weight analysis revealed that in both genotypes, the mice with wheel access trended to weigh 

more throughout the duration of the experiment. Differences in body weight between the runners and 

non runners were the same until the wheel was introduced, at which point the running mice began to 

gain more weight at a level that was observable, but not statistically significant. 

3. Mice without the Kv1.3-/- gene (KO) ran continuously throughout the day in short periods at a time 

and at a lower velocity, and took a smaller amount of breaks, whereas mice that had the Kv1.3 gene (WT) 

ran for a longer period at once, but also rested longer in between these running periods. 
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7.  Kv1.3 knockout mice display shorter bursts of 

voluntary exercise activity with less pauses in running

3.  Adiposity trends to be less in Kv1.3 

knockout mice but is not significantly 

altered by wheel access regardless of 

genotype

Introduction 2.  Glucose clearance and resting glucose 

trends to be enhanced by wheel access 

but iAUC is not significantly different

1. Access to running wheels does not

affect body weight, which increases

with time of development

Methods

W

TT

8.  Kv1.3 knockout mice exercise more often and trend to  

run at a lower velocity than wildtype mice

F(3, 15) = 1.068, p = 0.3920

***Time, F(19,152), p = 0.0001

Treatment F(1,8), p = 0.3172

***Time, F(21, 168), p <0.0001

Treatment F(1,8), p 0.2451

5.  Mean running distance during the dark (active) phase is 

consistent across multiple weeks and equivalent for WT and 

Kv1.3 knockout mice

WT = Wildtype
KO = Knockout
S = Sedentary
RW = Running wheel

2014 Obesity Demographics

Kv1.3 Ion Channel
WT = Wildtype
KO = Knockout
S = Sedentary
RW = Running wheel

4.  Voluntary running 

activity can be admin-

istered and quantified 

using an exercise wheel 

and a wireless data 

collection system

6.  Activity of running mice can be examined as a double

plotted actogram in ActogramJ 

(Below ʹ Representative 1 of 5 months of data;

Four WT mice on the top and four Kv1.3 KO mice on the 

bottom)

After performing an intraperitoneal glucose tolerance test (IPGTT), we determined that the knock-out (KO) mice 

trended to clear glucose faster than the wildtype (WT) animals, and that animals with running wheels (RW) trended to 

utilize glucose faster as well.  The data demonstrate no statistical difference in IPGTT across the 4 conditions. 

Body weights alone were not a significant source of data for this experiment because the body weights had little 

difference between each group, although there was a clear trend that the running animals in each genotype weighed 

more than the sedentary, which was unexpected. Because of the findings concerning body weight, the adipose tissue 

was weighed to possibly determine if the weight gain in the running group was due to muscle gain or fat gain. The fat 

pad analysis concluded that the wheel runner mice contained more fat in their bodies than the sedentary.  We do not 

know if the higher weight of the runners could also be attributed to a higher muscle mass due to more exercise. 
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