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Effects of continuing intravenous administration of
adrenalin on hearing and hormones of HPA axis in rats

YANG Chen, YANG Yan, DIAO Ming-fang, ZHANG Yu, LV Yan, PAN Shu-yi
( Hyperbaric Oxygen Center of PLA, Navy General Hospital , Beijing 100048 , China)

Abstract:  Objective To study the changes of hearing and hormones of hypothalamic pituitary adrenal axis
( HPA axis) in rats with internal ear ischemia induced by continuing intravenous administration of adrenalin. Methods
24 male Wistar rats were equally divided into 3 groups randomly, i. e. low dose group (8 pg + kg' + min™ ),
high dose group (12 pg - kg" - min" ) and control group. Adrenalin was administrated systemically from the caudal
vein for 3 hours. The control group was treated with equal volume of normal saline. Click evoked auditory brainstem
response ( ABR) was measured before administration, 3 hours after infusion and the next day. The concentration of
corticotropin releasing factor ( CRF ) , adrenocorticotropic hormone ( ACTH) and glucocorticoid GC was measured by
ELISA. Results  After administration, the thresholds of wave I , wave I of the two adrenalin groups were
significantly elevated , while the amplitudes of wave Ill at 40 dB of the adrenalin groups were significantly descended.
The auditory thresholds and amplitudes recovered at the next day after administration. The serum concentration of
CRF, ACTH, GC of the low dose group increased significantly over the control group. Conclusion  Systemic
continuing adrenalin administration can induce reversible hearing loss and increase in CRF, ACTH and GC in rats.
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1 HB5H®

1.1 semshP sk e o5 &
1.1l %%sh4p 3% HHEYE Wistar K {24 H
(HZEFEARER Y b4 KH 220
~250 g, i VR SR 1R S 2T 5L 5
1.1.2 22RXAEME  EFAEE(CC) feH
R R BT R (ACTH) (FIAE B bR B2 T R R
2R (CRF ) Ji 15 50 9% o3 A 1l 5 & 1 O 3¢ 1
RB 24 &) 7 i, K U 35 45 THERMO 23 W) A= 7 (1)
Multiskan MK3 4> H 3 if§ #5 43, Wr 56 L A 2 )
A B 2& [# Tucker-Davis Technologies /% w] 4= 7%
1.1.3 % ras 2y % KREKEASF
TRENL I 3 A, 8 Hoo ] 10 % B ff Bic
il 19 7K B GURE VL, # 320 mg - kg™ I U A
JBR T , R % U R AT ABR EERE(E A . TR
KA S T T I R T MO Bl A
Mo RAFL s TH EIRR, 50 & B A [ 53 o
8 wg - k' - min? A 12 pg - kg' - min” 4
225253 h XA UABMBAKATE LRE,
PEAT AR A o TR 25 25 25 I ABR , 45 2 45
FEH R B SR h i AR E . K
H [ B 5 25 I s BRI 52 25 ABR, il 25 o 5 18
F PRI 5 ml, AL EEE H, 1500 rpm £
L5 min, Zr B IMLTE, fRAF T - 80C sG]
T ACTH (CRF L) K& GC 4l .
1.2 Wi

Al — 4 9256 % iF 47 ABR 5 2 1E . i
S HL AR T RO B R 3% 2k b Sk TR
BET R I K A W 1) b, 225 i
BT RS KT 4 e Bk T O S
KT B ALE TR BUAN HE 1, il B Al
KSR LA click 7R o ki IR R E R
20 Hz; H7 i@ 3 3% . 300 ~ 3000 Hz; 2 K %X

500 ¥, 45 20 X, AR KRESEAT G A
WG Y, A 70 dB SPL JF 4f , & W I Ik 5 dB
SPL, 23 5l s 9 I . e T 98 2% B A9 75 58 Ok U7 Ay
W {H . [FAfic 5% 40 dB SPL gy I . 3 1 1 1R
fH o

it P T X0 G 928 43 BT 3K 70 S A I i 9 b R
B E (GC) A 'H bR B i & (ACTH ) 1
B IR M R B &R (CRF) & &
1.3 Sils#ab

N SPSS 13048 i1 #1 4, R FH M I % & &
I 5 22 43 B 4 TR — 26 ) R [ B 1R ) ABR R
L IR B 26 A7 43 BT, SR FH R R RS, 3580 3% AN ) 401 331
Z AR KOE R 25 AT o b, S A R
BILLx s R, P<0.05 HESHA%

M/ S )Y
- & X o

2 H#R
2.1 K 4zhYy ABR P ILFISE 1 B4 {6 A & 45
R

BB M 2 404 26 0 A TR I T 9 T 44 2
FC B M R B R, 25 B LA SR X
(P <0.05) 3 T L It % 41 o] i 1] 69 o T
{15 1 3 6f JR 200 0 I (L PL B, 2% S LA 6 o
SE (P <0.05) s B bR % 415 25 45 ot
DB LR, 2 RO S (P <
0.05) ¢ P ¥ I J§t 2 401 22 25 45 0K 15 45 2 % B {1

hE, 25 B EASIT¥E XL (P <0.05), %
RO,
Rz FAWMWTEE L (% £5,dB)
21 5] Flg SERE EHLER F2R

8 pg - kg« min

8 17.00+4.70 21.25+5.59 19.75 +4.99
W LR * * *
12 pg ke’ omin® o 0316 26.00£3.16 19,00 £3.16
B EREA
P 8 16.43+4.52 16.92£3.75 16.94 +4.21

P IR R A AR DL R 2 K
I B{E 53 A 5 2L Al B (H LU, 22 5 BA Se it
FREX(P<0.05); P 'E bR R A A [A) 1 (8] /Y
P 1 B E 5 IE R X BRAL 1 B 4, 25 5 A
AEETHAE (P <0.05) ;P E LR RARZ
ZERmE P T BRE I, 25 AARITEEX
(P<0.05) ;i EREARALERGH 2 X
B, 2257 BA G #E X (P <0.05),
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R E 2,
Fz2 AW T UTBA L (x +5,dB)
215 Bl% FEAEEH G 2K

8 pg - kg! - min’!

) 8 17.75£5.25 22.50+5.50 21.25+5.35
W b pge * * *
12 pg - kg'l « min”

8 16.00+3.94 28.00+4.21 22.50 +5.89

i
popiizE:] 8 16.60 £4.44 17.10 £3.95 16.95 +4.68

2.2 Y40 dB B AT T 8 (E Ay 2
g5k
P L I 3 R 2 2 SR B T A A
B i Rk e s (E B, 2 5 RA St 8 X
(P <0.05); P F bR 4R 25 45 )DL K5
2 K Y I 10 (B 5 OE ek BR A i TR L A
FEHAZEITFEL(P<0.05), ZFHREL
%3
P IR R AR AL R DL R 2 R 1
e 5 A S L, ZE R YRS =
(P >0.05) . #4845 25 A [ i [6] 1) e
(N S o R S D
2R T (EL, 5 0 B2 A L 22 S 4 R St
FREX(P>0.05), 45RIE 4,

R3 KU 40 dB P MIEE LB (% 5, 1v)

205 g FEabE TG LER 2R
8 pg - kg'l « min™!

8 0.97+0.22 0.79+0.19 1.03 +0.31

B EIREA
12 pg - ke omin' o 00018 0.68£0.17 1.01£0.16
B EREA R T T
oLl 8 0.97+0.17 0.99+0.23 0.98+0.19

x4 HHY 40 dB P T IR (2 25, 0v)

ZH 5 Bk JEREE ST ) 2K
8 ng - kg'l « min™!
8 0.53+0.11 0.54+0.20 0.53+0.13
B ERREA
12 pg kg -min g G0 013 0.5420.13 0,54 20,13
B FEREY R T T
Xt B 8 0.56+0.12 0.55=0.11 0.55+0.14

2.3 CRF ACTH P & GC (il & 45 R

8 wg - kg - min"F F R K 4 CRF ., ACTH
I GC Ko ml S A, ZFHEASR
B X (P<0.05);12 pg-kg™' - min ' H |-
R 419 CRF (ACTH FIl GC 7K 73 51| 5 X} BE 4
8 pg - kg - min B4 A, 2 R Y LG F
BX(P>0.05), #iRWEKS,

x5 KW CRF ACTH Fl GC FIIE A (v £ 5)

CRF ACTH GC
21 5 1% 4 4 1
(ng-ml”) (pg-ml”) (pg-ml)
8 pg * kg! - min’!
8  3.66+0.71 25.44+5.28 81.37+15.15
B B
12 pg - ke -min o5 S 43 21.70£10.80 6301 £15.98
B ERRE A T I T
Xf HR ] 8 2.64+0.52 16.68+3.40 51.54 +10.18
3 itig

O B S HK A 0L I8 B RT DA Y% Ay A IR 42
IR LR Wy e 2R R o> Wi 2 55 — R I &
e VA = g o = O3 /% [ B VR
S NE 45 R S O I R I 51 R B — &R 51 e
CoR: R AR T S P e e L R 2 NP e
W4T E R R R BN O A X H e
Sk RAE T — s EY . A HF 5 i
i kcRr 2 R O SUIE 2 45 T R BURGH 7 B
R AL TN R P B IR Rl 8 2% Ay IR
A TE AW I3 AR DA Ko A5 245 )5 W 7 B K 52 1
B0 (%) FE Al b, R DU N A 5C HPA B R CRF
ACTH J GC 721k .
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