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Low Frequency Noise Induces Stress Responses in the Rat
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Abstract : Exposure to low frequency noise(LFN) can lead to vibroacoustic diseases(VADs), which include a
systemic disease with lesions in a broad spectrum of organs and 2 psychiatric condition. It is known that
VAD is an established risk factor for the development of many psychological conditions in humans and
rodents, including major depression and anxiety disorder. The present study investigated the effects of LFN
on neuronal stress responses in the rat brain, The neuronal expression of the proto-oncogene c-fos in the
paraventricular nucleus(PVN) of the hypothalamus and tyrosine hydroxylase(TH) in the LC was observed.
The immunocytochemical detection of the Fos protein and TH has been used as a marker of neuronal
activation in response to stress. In addition, corticosterone concentration was evaluated by using an
enzyme-linked immunosorbent assay(ELISA). The LFN groups were exposed to 32,5Hz and 125Hz of
noise(4hr/day for 2days). The numbers of cfos and TH-immunoreactive cells in the PVN and LC were
significantly increased in the LFN groups(32.5Hz and 125Hz) compared to the normal group, Corticosterone
concentration in plasma was also increased in LFN groups. The present results demonstrated that exposure
with LFN produced a pronounced increase in expression of c-Fos and TH in stress-relevant brain areas,
These results suggest that the neural characteristics involved in LFN are similar to those activated by typical

processive stressors, These results also suggest that the central and peripheral activations by LFN may be
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related to LFN-related negative behavioral dysfunctions such as VADs,
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Q0o : AFFA & (low frequency noise; LEN}E Q1A Thaksh 71834 AN A JFE n|AY, AFSFE
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24 2A2H
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Figure 1. Plasma corticosterone concentrations in cardiac
blood collected before perfusion are compared
with the normal group and low frequency noise
groups(32.5 and 125Hz) (one-way ANOVA,
F(2,8)=21,201, p<0.01). The values are presented
as mean S.EM. **: P<0.01 as compared with
the corresponding data of the normal group.

31 &) AEEITAHE 5%

AFigd 2& A7 F FAD(32.5Hz, 125H2)%
A

EfA 3289 F2EIXHS

HE st st S7hdel BEHAUFQR8)=
21.201, p<0.01), A ko] %4 46.6+5.3 ug/dl
J Fxg yehgen, AFdas =F I
32,5Hz¥= 73.2%2.8ug/dI(P<0.01) 1EaL 125Hz &
75.240,6ug/dl(P<0.01)¢] F=E ViEbch(Figure
1.

32 HAZXZ|HM

32.1 PYNOIAM S c-fos gF

AFHAre =5 F A32.5Hz, 125H2)F A3
thol u] U] PVNoA] cfosel 9 A=E AR Y
AL o]g3lo] A} irk(Figure 2). ARIOIAM A
ARG (ART AFHAgEE YT 32.5Hz (B),
125Hz (Q)ellA] cfos A& Awrt 34 YetgS &
o1&t 2= QIQITH(F(2,28)=19.510 , p<0.001). L&
4" A¥s AR 2d ALY 3
729%1057) 2n AFHeE HAde B
32.5Hz, 125Hz 42} 100.2+7.1(P<0.01), 157.4
10.6(p<0.05) A2 AFFxE Fdho| cfose] WE
o] s F7hdel B#E U (Figure 2).
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322 LCOIMS| TH gt
1ColA THE| B3-S AFGH AFoigd =
g = ZvK32.5Hz, 125Hz) 7+e] 484 vjws 4
3, ARG Bop AFgA g =E5E FJdolA
TH A|Ze] ¥3o] Z7HE8 Wz 9E T3 ¢
2= Q1 THF(2,32)=4.030, p<0.05). &I LC ¥
A TH &8 AT T3S YA & B3 A3
o AFoieEdzte] dtole B
2 7.9%0.7, 32.5HzE 10.7£1.4(p<0.05) Z&|iL
125Hz 12.9+0.8(P<0.05) 7§17} Yelth(Figure 3).
o] A3} 1CAM e THY L AFi=Z o
o) ARATRT AX BFo] Fo3A F7HES &
4% F U4
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Figure 2. Representative photographs are showing c—fos immunoreactive cells in the Paraventricular nucleus{PVN) of the
normal (A), 3.25Hz (B) and 125Hz (C) groups. Scale bar in A, B and C 200 4 m, Lower : The number of c-fos
cells in the PVN region, The results were analyzed by one-way ANOVA of cells among the groups followed by
the Turkey testione-way ANOVA, F(2,28)=19.51, p<0.001). Each value represents the mean+S.EM, *<0.05
compared with the normal group.
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Figure 3, Representative photographs are showing TH(tyrosine hydroxylase) immunoreactive cells in the locus coeruleus
(LC) of the normal (A), 3.25Hz (B) and 125Hz (C) groups. Scale barin A, Band C; 200 4 m, Lower : The number
of TH cells in the LC region, The results were analyzed by one-way ANOVA of cells among the groups followed
by the Turkey test(one—way ANOVA, F(2,32)=4.030, p<0.05). Each value represents the mean£S.EM. *<0.05
compared with the normal group,
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