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ABSTRACT Objective: To determine the effect of short-term transformer noise on auditory function and stress state in SD rats.
Methods: 90 healthy SD rats (half male and female) with normal hearing were randomly divided into experimental group A, B and
control group C. The experimental groups were exposed to the recorded transformer noise for 8 weeks (10 hours per day, 10:00 pm~8:00
am). Group A was exposed to the pressure level 65 dB SPL at Max (noise spectrum: 100-800 Hz), and group B was exposed to the
pressure level 60 dB SPL at Max (noise spectrum: 100-800 Hz), control group C were maintained under the same conditions, without
noise stimulation. The indexes of auditory function and stress state of SD rats were determined and compared among the three groups
after an 8 weeks' noise exposure. Results: In the 8 weeks of transformer noise exposure, the rats showed normal physiological growth,
and there was no significant difference (P>0.05) among group A, B and C. After noise exposure, indices of the auditory function
(distortion product otoacoustic emission, DPOAE; auditory brainstem response, ABR) and the counting and observation of cochlear hair
cells of the groups were compared, and no statistically significant difference was observed (P> 0.05). In addition, there were no
significant differences in the ACTH and CORT content changes among the serums of three groups (P>0.05). Conclusions: Continuous
exposure to transformer noise (sound pressure level 60/65 dB SPL at Max, noise spectrum: 100~800 Hz) for 8 weeks (10 hours/day) had
no significant effect on the auditory function of SD rats, and never started the stress state in rats.
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Table 1-1 Trends of weight changes ( female ) under exposure to noise(x+s g, n=15)

Groups A(65dBSPL) B(60dB SPL) C(control)
0 week 121+ 8.8 124+ 7.9 119+ 7.6
1 week 167+ 11.1 169+ 12.1 173+ 10.9
2 week 199+ 133 196+ 14.2 202+ 14.1
3 week 247+ 16.2 239+ 16.9 242+ 14.1
4 week 254+ 15.8 259+ 19.2 251+ 173
5 week 269+ 16.1 271+ 15.9 268+ 18.9
6 week 298+ 20.2 291+ 19.2 277+ 19.5
7 week 311+ 163 333+ 17.8 325+ 18.2
8 week 332+ 18.6 341+ 2222 339+ 19.9

RI2BRERET, SARR(EE )FETLER LR ZHAZERRBE (vss g, n=15)

Table 1-2 Trends of weight changes ( male ) under exposure to noise(x+s g, n=15)

Groups A(65dBSPL) B(60dB SPL) C(control)
0 week 141+ 7.6 149+ 8.1 157+ 7.5
1 week 198+ 10.8 184+ 11.1 188+ 10.9
2 week 255+ 123 249+ 12.4 262+ 13.9
3 week 304+ 17.1 319+ 18.2 302+ 17.2
4 week 355+ 20.6 366+ 22.5 360+ 19.3
5 week 393+ 253 399+ 26.7 403+ 27.1
6 week 434+ 283 444+ 28.2 439+ 30.8
7 week 479+ 33.3 483+ 31.2 476+ 29.9
8 week 509+ 36.5 511+ 344 529+ 29.1
2.2 BT E R & S (DPOAE)MIX 100 %, —£1 SD KR4 DPOAE [/ R {ELiEA TP LA,

W 5% 8 JElJA BT A 32K SD Kl DPOAE 5l #0227 J4tit=#1 L(P>0.05)(n=8)(% 2).

R2BERE 8 HR=4A SD KR &BIRZE DPOAE BIENIR L R (v+s dB SPL, n=8)
Table 2 Results of the DPOAE threshold after 8 weeks' exposure to noise(x+s dB SPL, n=8)

Groups A(65dBSPL) B( 60 dB SPL) C(control)
1K 38.9% 2.6 39.2+ 4.1 39.2+ 45
15K 35.7+ 2.8 36.2+ 3.1 358+ 2.9
2k 353+ 3.2 36.2+ 2.9 36.3+ 3.9
3k 36.4% 3.1 36.6+ 3.2 36.5+ 2.7
4k 38.5+ 2.2 389+ 2.5 38.6% 2.1
6k 37.8+ 3.3 37.5% 3.5 379+ 29
8k 34.1£ 33 33.8+ 32 34.0+ 3.5
2.3 W iERF 2Rz ( ABR )R R ] =21 SD R BTE T LSR5 45— i L i) b SE A H- g Ak

M R R T MR e kR 8 JJT, R ABR SN BHEITMERRS  RIEET R OWEE, S5 ANIEL 1 TR 45 A B A R A
REEAE B AR AR B L, ZRHEEIT¥EX {5, CHBAMKM, =HRTXHEER R
(P>0.05)(n=16) (G 3). 400% ),

24 BIRRESFEME
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RIBERFA(DAY DREE 8 FRDAY 56)ABR KB #ILLE (v=s dB SPL,n=16)
Table 3 Comparison of the ABR threshold of DAY 1(before the exposure to noise) and DAY 56 (after the exposure) (x+s dB SPL, n=16)

Groups A(65 dB SPL) B( 60 dB SPL) C(control)
DAY 1 37.8+ 2.3 36.5¢ 3.7 38.1% 3.8
DAY 56 36.9+ 3.4 37.7% 42 37.7% 2.1

Fig.1 Comparison of hair cell morphology in the cochlear (A, group A; B, group B, and C is group C). As showed by the arrow, each slice had a clear cell

margin and neat cell arrangement without edema. There was no significant difference among the three groups (magnified 400 )
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Table 4 Miss rate of hair cell morphology in the cochlear after 8 weeks' exposure to noise in rats(%, x=+s )

Groups A(65dBSPL)

B(60dB SPL) C(control)

Miss Rate 0.71+ 0.16

0.64+ 0.27 0.67+ 0.21

2.6 REFES
R BRI o e i B2 it 3R (ACTH) | B2 it (CORT) 20

I b B JEHA . 22 57 (P>0.05)(n=16), 41 5.

RSBERE SHARSAXARMBFRE EIREREE EREA LR (s, n=16)
Table 5 Comparison of ACTH, CORT in the blood serum among group A, B, C after the noise exposure for 8 weeks (x+s, n=16)

Groups ACTH(pg/mL) CORT(ng/mL)

A (65dB SPL) 1.67% 0.16 436.95+ 9.81
B (60 dB SPL) 1.89+ 0.19 478.64+ 13.32
C (Control ) 1.76% 0.23 44434+ 10.22
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