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Abstract: Vibration is a mechanical cue that can be applied to adipose tissues for the purpose of treating obesity.
However, the exact correlation between vibration and other anti-adipogenic pathways, such as development of cyto-
skeleton and apoptosis, remains unknown. The objective of this study was to investigate the unknown anti-adipogenic
effects of vibration with varied frequencies on preadipocytes. 3T3-L1 preadipocytes were cultured in Dulbecco’s mod-
ified Eagle’s medium (DMEM) containing 5% calf serum at 37 °C with 5% CO, in a humidified incubator. Vibration
was generated using Arduino Uno microcontroller and vibration motor module with 1 V DC, and applied to preadipocytes
for 3 days. Frequency conditions were set to 20, 55, and 90 Hz. Then, the expressions of p38 pathway, ROCK-1, a-actinin,
Bax, Bcl-2, caspase-9, 8, and 3 were analyzed with western blot. As a result, p38 pathway was inhibited in 55 and
90 Hz while ROCK-1 and o-actinin were expressed in 20 Hz. Caspase-3, a terminal apoptotic factor, was activated
in 20 Hz via extrinsic pathway rather than intrinsic pathway. Results suggest that various frequencies of vibration
can inhibit adipogenesis via different pathways which sheds light on future mechanotransduction applications of vibra-
tion for the treatment of obesity.
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Fig. 1. (a) Custom-designed vibration device comprising Arduino microcontroller and vibration motor module. DC voltage
was set to 1 V for amplitude fixation by modulating duty ratio of pulse-width modulation (PWM). Frequency was set by
adjusting the number of on/off switching of the vibration signal per second. (b) Schematic diagram of vibration experiment

on preadipocytes and its procedure.
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Fig. 2. The expression of p38 pathway in 3T3-L1 after vibration
with frequencies of 20, 55, and 90 Hz. (a) Bands of western
blot analysis, (b) Measured expression of p-p38 compared to

p38. (n=3, **p<0.01 vs control)
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Fig. 4. The expression of apoptotic pathways in 3T3-L1 after vibration with frequencies of 20, 55, and 90 Hz. (a) Bands of
western blot analysis, (b) Measured relative expression of Bax/Bcl-2, caspase-9, caspase-8, and caspase-3. (n=3, *p<0.05,
**p<0.01 vs control)
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