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m OE: B T R T R N R S SR AL A A A2 R A DR FURE BSOS E MR
RUTEHBER A . Ak A S 3 ~4 W i Sprague-Dawley KR BEHL/> N 3 4, BLRIZH T 5% D-F 7L
BE(200 mg/ke) F7 S E ML PELIEH 8 Wl & KM ZHFEMEEMER, THAM S% D-2F 3L
(200 mg/kg ) FIATAZ G (0. 1 mg/kg) A7 K BUBUH 48 BT 205 25 FVA AR X B 2501 )5 23 Jil) A D
I B W i T 52 % ( auditory brainstem response , ABR ) DL ) W 5t 450 & A 5 &2 & 3hAE HB (v ( compound  action
potential , CAP ) Il i H- 15 %y 4 8 52 5 DL %) &2 75 ( pair clicks ) Sy i ) %5 5K 4 40 i, il 3 45 CAP2/ CAP2
(20 ms) L fB 5 %6 75 () BG A OC R R B B H- W h (] 2r BERE )0 BB AL E B AT R B A,
R 34 HETE ABR BE I SUE (P >0.05) ; FIEEAIZH AR L, T B4l 8kHz T 80 dBSPL i
ABR T3 88 AR 3 T ~ V3B (R0 46 8, 48 7R W 98 15 5 DA S0 Ji) 380 o 4K 1% 4% B (D980 /20 5 DL B X 8 75 CAP i
IO i AR ) - g I ) S B O B2 o TR R (RIS T R R AR R T e R S A M R R, T
HRZ A RD ., Fi® AT A LS D-2F 2L 808 4 RS 5 1 UM AR 3G B9 WF 5 Ab 3
RE 1, Dl PR 5 4 B3 2 4T S8 3 W o 2 RE 24 W 4R Bt S 0 SO .
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Effect of Huperzine A on auditory function of presbycusis
rats induced by D-galactose

KONG De-qiu, GU Jiang, LI Cong, et al.
( Department of Otolaryngology , Affiliated NO. 3 People’ s Hospital , School of Medicine , Shanghai Jiaotong Universi-
ty , Shanghai 200025, China )

Abstract :  Objective To evaluate the effect of Huperzine A on auditory function of presbycusis rats induced
by D-galactose through examinations of auditory brainstem response ( ABR) and compound action potential ( CAP ) .
Methods Postnatal 3-4 weeks SD rats were randomly divided into three groups. Rats in the model group were
subcutaneously injected with 200 mg + kg™' D-galactose daily for 8 weeks, and rats in the treatment group received
both D-galactose (200 mg + kg™' ) and Huperzine A (0.1 mg - kg™ ) as the same way as the model group.
Normal saline of the same volume as that of the model group was applied to the animals of the control group. Auditory
sensitivity was evaluated using ABR and cochlear output amplitude was assessed using CAP. CAP was also recorded in
response to time-stress stimuli ( paired clicks with varied stimulus interval , IST). The cochlear temporal processing
ability was reflected by the changes of ratio of CAP2/CAP2 (20 ms) to the second click as a function of ISI.
Results  After interventions , the thresholds of ABR in all the three groups were insignificant changed ( P > 0.05).
However, compared with the model group, the ABR latencies of wave Il and I ~ V interpeak latencies in the

treatment group were shortened. Correspondingly , CAP detection via paired click showed that sensitivity of temporal
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resolution in the treatment group was better than that of the model group, but worse than that of the control group.

Meanwhile , the number of senile cells in the inferior colliculus in the treatment group was significantly less than that

in the model group. Conclusions

Huperzine A is likely to improve the auditory processing ability related to the

speech recognition , which is the experimental support to look for the drug that can ameliorate the auditory function of

presbycusis.
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2, Tk NP6 1 6 3% M A1, 3 AT L@ a B 4Rk R 9
YL T 3& 48 00 #2200 77 AR R 1E T, B o 3R
fTHEM Hup A J2 7 0] LU o 30 i AL 44 45 1k D7
WORRRIT BN H . A I U
KRR G5 D -2 2L BB AR 2 2 AL, 4% 2

4 S BU, LSE Hup A 2 75 A 45 48 2 o 0
4 149 0 5 0
1 HB5%®
11 S h

195 B I 2 ME % Sprague - Dawley K B (3 ~
4 W)ds H fAHEN(200=2.4)g,lH iR
BRI YR =, B IEH 5 N
SCXK (/1) 2009 - 0019, H-Eg [ 5F R, s ¥
Bydoom M gk L HEMEAWHEMN L., A
Bl (T A 44 W aR ) T iR B ARG
ARAE (H5:090504) , D-2f ZL 4 g T 3£
Sigma 23w , B & B S PE B -2 FLME I B Gt 0
A EW T FlE R RAEYWE ARSI, TDT &
4 1l ( RZ6 , Tucker - Davis Technology , € [ ) .

1.2 sim 75k
1.2.1 HBAHEE 5w frikds H3~4 )

SD R Bl I MM 3R 1], % IR BE AL B0 R 5 F
Py 3, BRI R : OFEALA (D-gal 41 ) -
15 B, 5% D-2FF 4 (200 mg/kg) Xf SD kK
RAEATHHE ML N, L8 W, @ T M4l (D-gal
+ HupA 2H) :15 B ,5% D-2EF[ ¥ (200 mg/ke)
ARG (0.1 mg/kg ) B H D-gal 41 [ {4
R T B g, 8 W, @XF A
(Control 2) :15 X, 7 DL [a] f4 B2 A= 3 4k K 391 15
R NS, L8 W,

1.2.2 gagalX KR ME % (80 mg/kg)
I T SRR T, AR RS R R K N 2 T RE
2, W04 e R I AR AR R R . R S
B 7 AR FES R A s B il TDT & &8 I 58 7.
ABR HII{5E 5 4 10 ms 55 40 &, b F/ T Bt
0.5 ms, TR AR 21,1 /s, ML 530 H
2 ~48 kHz (540 20 B o 78 B A48 3, 3 A
90 dBSPL JF 46 , Db I i A7 75 14 fie AR A5 3 iy SR g
B (peak M) . MLBKZ M K EF51, 0 E
mh Ry i s H B, PR S S 2 2 e A R 4
W o CAP JAF 5 S R 4 75 ( pair clicks ) , i
i AR R P 2 ) R R T B (IST) 7 AR I JE) IR
(time stress) . AT A BEE R 11.1 IK/s,
IS AR H 20,10,6,4,2,1 ms, Ji] 58 & 5 90
~50 dBSPL, il Hi Rzt 5l 5, & T
ARWCE T B D) B Sh W HR, % &R T, 1
TEAT e AT L, 2 88 B %0, B GUBE T R R 22 i i
— U ABE N, SEBRE THHNES
Z [R], 4 M F B T S (e A R, AR S
SN S A RAL6PA #i B K &%, 7 i 18 I
S 100 ~3000 Hz, ABR & it 1 000 ¥k, CAP &
Jm 100 K.

1.2.3 RXXHFHEB-FIABEFHBEERE
mie DIREM X Z 5, I E k% 80 mg/kg B
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4% % W EE , 4% (R U Sz AR 52 7 83 ) B
PREEET 4% ZRHF PR, BT 30%
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1.3 Giitseqb i

K SPSS 12. 0 B {4 k47 48 11~ Ak #H, 52
WEERFE LSO, BBEH L x s Rom, W
B R ¢ K5, P <0.05 2% % HAS

JOYREDSEN
TN,

2.1 ABR {4
1 TR Z5R0 )5 & 413 ) ABR B1H , &%
WEAR3 Y AL AT G ABR {5 JC B 8 2k

AZ(P>0.05) , &KW D- LBl & (19 & 48 1k

®1 LTS A5 ABR B

AR g GO R T R AR, e 3 A g
) 8kHz T 80dBSPL [y ABR ([&] 1), 315 I %
AR T ~ V (8] # (interpeak latency, TPL) ,
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K, THHARZ, o MA R, #nmT ma
Rek e RN N SR S I SR R
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B1 34z msiET 4.8.16kHz T ABR EJE
a: D-gal 240 ;b Control ZH ;c¢: D-gal + Hup A 4

(dBSPL, % + 5 )

1 A Hif ARG
4kHz 8kHz 16kHz 4kHz 8kHz 16kHz
Control 24 31.34 £4.94 22.68 £5.15 16.36 +£8.38 30.06 £3.79 20.16 +4.67 15.64 £4.51
D-gal 4 30.97 £4.17 22.15+3.14 15.96 +5.23 30.41 +4.51 23.04 £5.15 16.71 £4.93
D-gal + Hup A 21 30.72 £4.70 21.47 £4.51 16.41 £4.74 31.25 £5.64 20.63 +4.49 17.16 £5.18

F2 Jmalivr 8kHz K 80dBSPL 2% ZH 3 W) ABR WK B
] (ms,x +5)
TR Control 24 D-gal + Hup A 4 D-gal 44
Peak [l 2.63 +0.04 2.72 +0.08 2.84 +£0.11
IPLCT ~V) 3.05 +0.06 3.11 +£0.08 3.26 +£0.08

2.2 EHERA

r§] 2 ﬁﬁ%fﬁjﬂf Eﬁ,{ﬁ ( compound action po-
tential , CAP) 75 75 &l , CAP % i % 45 75 4 2 4
JE S R e L ( CAP2) (Y I BE Bk K, RBP CAP2/
CAP1 A Bk £z 30 1, 22 WY B % 75 3 1) B 1] 43 3%
e J1 & 47, IS CAPL Gl T CAP2 (20 ms)
AT I E By gy, ik 4 CAP2/CAP2
(20 ms ) BEAE 55 %6 75 0] B8 1 OC R eREL R B H- B
B B) 43 B RE J7 o R B (ISI) ARl 20,10,
6,4,2,1 ms, CAP1 il CAP2 43 51| & LA B ) 4 75
R I SRR R NN S AN e g a N R i)
50, WY 2 (R) 0 BE R R W 4E A, I Ja LA AE
—EIC A HE . T CAP 1) F R HA A

Uitk Ll A —E YK TR 2 A
Y, THA 1 Ry, X R4
(15 H) iy CAP2/CAP2 (20 ms) FUAH fie K, #5270
413 1) WA/, HEGE i (8] (8] b i 22 K
3 Az CAP2/CAP2 (20 ms) HC{H [A] B 2 # 45
N B E RS e — R, B TR, AL (14 2D
H gy f (8] 7 B BRI A B B s (K 3) .

CAP1

CAP2

. :

20 ms | 'L,r“\\w——r
N

i

10 ms -, Af“““‘”‘“w/\ el L S

6 ms --\f Lr/\_—r\/\;’\_.-__m_,,, SRR
4 ms ﬂf\[\-ﬁ/\/\w——w—gﬁwiw— it

2 ms ﬂ\ﬂj«v\ N

1ms uwﬂ/\mf

Bl o &2 & 3l 1 0 (CAP) 7R &

& 2
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20 R 0w, T A OO TR IR, 3R
B Hup A REWSIE 2% i D-2F FLHEE T 00 40 g 52
&, %38 SR Y w22 o0 B H ek > i IR AR R R
B AETERE) A —EIRITRCR

Control 42

B4 OLHETUESIHR-FIAMTMALOT L EEMNE( x200)

g 121 *——control

€ 1] hp— . #—D-gal+HupA

Nosq 4

<

O 0.6 1

p

N 0.4

S

024

=

O - - - - ; " (ms)

) 1 2 4 6 10 20

3 CAP2/CAP2(20 ms) M 18 5 %6 75 ] b A OC &R B 3K
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D-Gal 42

3 e

LEMNBERZFAEMILBEANER, =
AR A G — B9 K HL A e b
NP, B 2 AR IR e e gl ABE B, % 3l
WA s GORL R S A 3 0, 2 1 R 4 (reactive
oxygen species , ROS) [ 3= 35 W/ 40 g 2 5 , 24 ROS
AR 77 A A B 22 1) 2R 25 °F i, gt 2% B4 A
. ROS Xt A4 #) K7y ¥ B A AR o 0 Bl R 4
A LR A DNA (mtDNA) | 20 fifd F1 20 4L G T
Z 505, B A ] 4 #% , meDNA 3R B Gk 2%
GEAE AR Bt A A Tl DR D, Ok IR TR RS E
W, 1] Jf 52 % 0040 €8 R C, 3 Ik S
Wi Caspase-3 , lx &% A = B, K
1 A IR N =N S WS S (S N o T R = W i ]
A AL 05 A8 2 T BE , B RO IR | B AR L
i) B i K o

Hup A HA B3 1940 il £ 1t 18 56 F5 Bl 19 15
ML TR E )2 T 52 4R P R (alzheimer” s
diseast , AD ) F1 Ifi. % 1 i 5% ( vascular dementia ,
VaD ) Byl JRIGIT o EAEBESE KB, Hup A BR T
$ v B A T JIEL BB K A GE BA 22 B R R &2
PRI VE . Hup A BE 8 OR 37 B 22 50 40 M X $¢
H,0, F1 B-JE ¥y FF 8 B 7 A= 19 3 M, Bl i

AL, I 4 i A A W Bk B ( superoxide dis-
mutase , SOD ) [ 7= A=, ALl & HupA #17 {] ROS
(9% IR R Caspase-3 i B9 35 #£° o #F 5% & BL,
HupA W] D) 4 5§ 1] 42 0 5o 1 9 2Rz (4 4K i 1Y)
Caspase % 12 FH KT 40 Jfs 04 T : HupA 3 5 5k (K
bel-2/bax {3k, Hoi bel -2 2 28 g I T 10 i
A, bax Sy 20 i 1 T 42 &R, 40 R i Caspase-3
149 3% P R R A R T At L 5 2% €, AT BEL T 44
M08 T, B TE TR IT 2 Bl pl 22 18 47 M 9k 1Y
e,

ok ABR & B0 AR Y AE AR T T i R &
A% 3 & 1 52 & B e B R 1Y 52 i |
WA B . A DE ST A5 R WOR, R L 4 A
b, F B4 ABR Hy B0 I 0% 9 K 1=V 9 [
E RTINS 2 ) |V N Sl R
Al DL P O A pgm Lo e, X AT RS
B O R B S A G, AR 3 AT 2
R & ABR [ f oK UL BA ek 25", Al R T2 b
of B T R RE R A e T IR R A R
B W s AL BREE T o o3 A, CAP 45 R oR T
IF [E) 43 B D) 4F AL, $2 7% Hup A W] RE 4E 2%
H- 33 W2 e A 22 775 40 i ( spiral ganglion cell , SGC)
I ZIRAE . BN E AR, o] LUAS 650
Hb T 4 1) 2 RE , W a8 B (E A B, {H 2 S
Bt N B 40 1 (inner hair cell, THC ) 1) SGC 2= %

- 202 -



FLPERK, S5 A A2 0T D=2 FUNFS S 2 AR O BRUVT 98 D) RE A 2 M 1Al

%3 9

Az T 4G, THC-SGC 22 Ja] i 47 R 1R %€ fish 25 BH
SR, T —A HC 2 #id 10 4 SGC 1)
RetXZm, H¥ —A4 HC ik A — 4Lk
SGC i 32 it , %t 7T DA R IE 1% THC RE % 4 W 38 15
S AL 3 B T B A 4 b AK . (H R B I R
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