Experimental Studies on Effects of Long Term
Exposure to Whole-Body Vibration on Behavior
and Neurotransmitters
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Fig.1. Protocol of whole-body vibration exposure daily for 28 days and measurement of behavioral parameters.
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Fig.3. Changes in locomotor activity in the chronic
whole-body vibration (WBV) group after exposure
according to the passage of week of the exposure
schedule. Locomotor activity counts were analyzed in the
three sessions: a) 0~20min, b) 20~40min, and c¢) 40~60
min after cessation of exposure. Each value represents a
mean+a standard error obatained from 6 rats. Significant
difference from the value in the control group: *p<0.05,
**p<0.01.
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Fig.5. Changes in locomotor activity at the dark period
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Table 1. Effects of 1 day (acute), 14 days (subchronic) and 28 days (chronic) exposures to whole-body vibration on dopamine level
(ng/mg protein) in the frontal cortex (FC), the nucleus accumbens (NAc), the amygdala (AMY) and the striatum (STR) at
24 hr after the last exposure

region/group control acute control subchronic control chronic

FC 1.56 (0.053) 1.80 (0.093)* 1.58 (0.061) 1.72 (0.052) 1.62 (0.107) 1.51 (0.071)
NAc 12.4 (0.63) 11.5 (0.53) 13.0 (0.81) 12.6 (0.90) 12.5 (1.22) 13.5 (0.79)
AMY 7.65 (0.42) 8.23 (0.28) 7.69 (0.59) 7.32 (0.52) 8.23 (0.66) 7.81 (0.48)
STR 24.6 (1.32) 26.1 (1.38) 25.7 (1.57) 27.0 (0.73) 26.1 (1.58) 24.8 (1.68)

Each value represents the mean (standard error) obtained from 6 rats. Statistically significant difference from the control value:
*
p<0.05.

Table 2. Effects of 1 day (acute), 14 days (subchronic) and 28 days (chronic) exposure to whole-body vibration on homovanillic
acid level (ng/mg protein) in the frontal cortex (F (), the nucleus accumbens (NAc), the amygdala (AMY) and the
striatum (STR) at 24 hr after the last exposure

region/group control acute control subchronic control chronic
FC . 0.395(0.023) 0.567(0.019) ** 0.400(0.019) 0.477(0.021) * 0.434(0.019) 0.428(0.029)
NAc 1.40 (0.046) 1.42 (0.099) 1.37 (0.103) 1.69 (0.091)* 1.35 (0.107) 1.95 (0.108)**
AMY 1.56 (0.083) 1.61 (0.102) 1.61 (0.070) 1.63 (0.113) 1.62 (0.156) 1.57 (0.081)
STR 2.56 (0.23) 2.49 (0.23) 2.56 (0.16) 2.44 (0.20) 2.47 (0.207) 2.48 (0.12)

?ach value represents the mean (standard error) obtained from 6 rats. Statistically significant difference from the control value:
p<0.05, *p<0.01
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Table 3. Effects of 1 day {acute), 14 days (subchronic)and 28 days (chronic) exposures to whole-body vibration on ratio of homo-
vanillic acid (HVA) to dopamine (DA) level (HVA/DA ratio) in the frontal cortex (FC), the nucleus accumbens (NAc),
the amygdala (AMY) and the striatum (STR) at 24 hr after the last exposure

region/group control acute subchronic control chronic
FC 0.253(0.007) 0.320(0.003)* 0.254(0.015) 0.279(0.014) 0.273(0.021) 0.287(0.027)
NAc 0.114(0.007) 0.126(0.013) 0.111(0.017) 0.136(0.008) 0.109(0.005) 0.147(0.011) "
AMY 0.206(0.014) 0.199(0.019) 0.215(0.017) 0.230(0.026) 0.196(0.007) 0.202(0.003)
STR 0.104(0.007) 0.097(0.012) 0.101(0.007) 0.091(0.008) 0.096(0.009) 0.103(0.009)

Each value represents the mean (standard error) obtained from 6 rats. Statistically significant difference from the control value:

* p<0.05.

Table 4. Effects of 1 day (acute), 14 days (subchronic) and 28 days (chronic) exposures to whole-body vibration on substance
P-like immunoreactivity (ng/mg protein) in the frontal cortex (FC), the nucleus accumbens (NAc), the amygdala
(AMY) and the striatum (STR) at 24 hr after the last exposure

region/group control acute subchronic control " chronic
FC 0.487(0.040) 0.348(0.045) 0.504(0.050) 0.323(0.023)** 0.469(0.036) 0.353(0.029) *
NAc 2.28 (0.30) 2.60 (0.20) 2.45 (0.27) 2.52 (0.34) 2.69 (0.41) 2.56 (0.17)
AMY 1.10 (0.10) 0.94 (0.16) 1.25 (0.23) 1.22 (0.17) 1.20 (0.15) 0.96 (0.12)
STR 2.00 (0.17) 2.19 (0.31) 2.15 (0.32) _2.43 (0.31) 2.22 (0.27) 1.98 (0.25)

Each value represents the mean (standard error) obtained from 6 rats Statistically significant difference from the control value:

*p<0.05, *p<0.0L
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Abstract

The purpose of the present study was to clarify the effects of chronic exposure to whole-body vibration (WBV) on
behavioral and endocrine functions and the involvement of neurotransmitters in the chronic effects. Changes in immediate
locomotor activity and rearing after the exposure and those at night were examined in rats exposed to 90 min of WBV (1 G
rms, 20 Hz) repeatedly for 28 days (chronic exposure). In addition, plasma corticosterone (COR), dopamine (DA) turnover
rate and substance P-like immunoreactivity (SP-LI) in the frontal cortex (FC), the nucleus accumbens (NAc), the amygdala,
and the striatum were assayed. The changes in COR, DA turnover rate and SP-LI induced by the chronic exposure were
compared with those caused by 14 days (subchronic) and 1 day (acute) exposures. Decreases in immediate locomotor activ-
ity and rearing after the exposure found in the first and the second weeks disappeared with more repetition of exposure.
Similarly, increases in DA turnover rate of the FC found in the acute exposure group were not recognized in the chronic
group. These data showed that chronic exposure to WBYV induced adaptation of behavior and emotion to the exposure. By
contrast, decreases in locomotor activity and rearing at night became gradually clearer over a week. COR and DA turnover
rate in the NAc were activated in the chronic exposure group but not in the acute group. These findings indicate that chronic
exposure induces deteriorating changes in behavioral circadian rhythm, which is thought to be functionally related to the
pituitary-adrenal system and the mesoaccumbens neuron activity. SP-LI in the FC in all of the acute, subchronic and chronic
groups decreased. This finding suggests central mechanisms of neurotransmitters in which the frontal SP neurons mediate
the mesofrontal and the mesoaccumbens DA systems during the exposure. These behavioral and biochemical results sug-
gest that assessment of effects of chronic exposure to WBV on mental activities are required separately from that of acute
exposure.



