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Fy2 RiESEH X, 5 11 REEFR; P25 +GM 445 3.994 g/(kg - d) #% (1/2 AZ#MK,1/2 a3
AR, TRAIRI TR 10 R, KRG R 4K IR T S R B 46 2 X R F /M2 GM,#£4 9 X, % 11
RGBS, BT B IE F, L P A8 10 Rah A T AR A AR AL & 317
FapEtm e Ty S IR, B IMEA 6 R34, A A Real-time PCR 3 A4 B840 2 s A8 & & (Trx) -1,
Trx-2 .78 1% %A% %5 1 (apoptosis signal-regulating kinase 1,ASK1) mRNA ki %, &R 4 F
WA R B R, B AT RAA S Z A SN mIAT S B, K R, S A GM xR 4L & E) =
SFE B TRGTE R BRI ERER L, RATH D, F 1 S AR Em R ERE (P <0.01),
feREmpnARGE; P +CMUAS D ZHIr L mh VSR ERBREIIN, KEMGEGTH, B E
o, R E MR T, S et mie MR RS T GM af 4 (P <0.01) % 25 + GM 42 Trx-1.
Trx-2 mRNA £ 8 2% F GM s+ 8B 28 (P <0.01),ASK1 mRNA £ 1] ] 21& F GM s+ B4 (P <
0.01), &it —&HZ GM &Lk A TERKAFHILmIES EME, A 1 AR, m AL
foh E R Eremie, L eFA LA % GM Farst£m et EER, Lhuh Tie s LAtk
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Compound Jian'er Mixture Intervened Gentamycin-induced Ototoxic Damage to Hair Cells of Guinea
Pigs XUAN Wei-jun'*, HUANG Li-yi®, WEI Yu-long*, CHEN Zhuang®, XUAN Yi®, CHEN Si-zhong',
and TANG Jun-bo' 1 Otorhinolaryngology, Head and Neck Surgery Department, First Clinical Medical
College, Guangxi University of Chinese Medicine, Nanning (530023 ); 2 Otorhinolaryngology, Head and
Neck Surgery Department, Ruikang Clinical Medical College, Guangxi University of Chinese Medicine, Nan
ning (5630011); 3 Wellman Center for Photomedicine, Massachusetts General Hospital, USA ( Boston MA
02114 ) ; 4 Pharmaceutical Factory, Ruikang Clinical Medical College, Guangxi University of Chinese MedF
cine, Nanning (530011); 5 School of Engineering, Tufts University, USA (Medford MA 02155)
ABSTRACT Objective To observe the effect and possible mechanism of Compound Jian'er Mix-
ture (CJM) in intervening gentamycin ( GM) -induced ototoxic damage to hair cells of Guinea pigs. Meth-
ods Totally 48 variegated adult guinea pigs were randomly divided into normal control group, GM control
group, CJM + GM group [ Chinese herbs (CH) + GM group], 16 in each group. Of them, Guinea pigs
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were conventionally fed until the 11th day. Those in the GM control group were injected by using GM at the
daily dose of 200 mg/kg, twice per day for 9 successive days, and terminated at day 11. Those in the CH
+GM group took CJM at the daily dose of 3. 994 g/kg (half for artificial filling and half for automatic drink-
ing) for 10 days in advance, and then received GM injection at equal dose for 9 successive days. And the
feeding was terminated at day 11. Cochleas of all expired animals were taken out, and then whole cochle-
ar basilar membrane of 10 animals in each group were used to be micro-dissected out, trimmed and
mounted in glycerin on glass slides as flat surface preparations, and their morphology was observed by
succinate dehydrogenase staining. Cochleas of the other 6 animals in each group were used for detecting
expressions of thioredoxin-1 (Trx-1), Trx-2, and apoptosis signal-regulating kinase 1 (ASK1) by Real-
time PCR. Results
the three rows of inner and outer hair cells in each turn of the normal control group was normal, the num-

The examination of whole cochlear basilar membrane showed that morphology on

ber was complete, and the arrangement was orderly. Three rows of the outer hair cells in each turn of the
GM control group were severely damaged. Severe disintegration and incompleteness, or shrunk apopto-
sis occurred in most of outer hair cells. The first turn was more severely damaged than the other turns
(P <0.01), but the inner hair cells still basically existed. Most of three rows of the outer hair cells in each
turn of the CH + GM group still remained identifiable in normal morphology, except for few amount and in-
complete disintegrated cells. The inner hair cells were also kept intact. The damage of outer hair cells in
each turn of the CH + GM group was significantly less, as compared with the GM control group (P <
0.01). The expressions of Trx-1 and Trx-2 in cochlear tissue were significantly higher in the CH + GM
group than in the GM control group (P <0.01). Furthermore, the ASK1 expression was significantly lower
in the CH + GM group than in the GM control group (P <0.01). Conclusions
certain dose of GM could cause severe damage of Guinea pigs’' cochlear outer hair cells. The damage to

Continuous use of some

the first turn was more obviously seen. Moreover, the outer hair cells were main damage target cells.
CJM showed significant prevention and treatment for GM-induced damage of outer hair cells. Its protec-
tive mechanisms might be related to regulating thioredoxin system, impeding ASK1-mediated apoptosis.

KEYWORDS Guinea pig; gentamycin; ototoxicity ; Compound Jian'er Mixture; thioredoxin; apopto-
sis signal-regulating kinase; succinate dehydrogenase stain

H FT2 BRI 6 1N #1220 — ) B 1)
RE R o A WA R (aminoglyco-
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ting kinase 1,ASK1) FKiksZma , AZRHHAE AL

M 57%
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Ry F FFREEAYRHE A BR A A & RNA
a0 &l 26 [ Axygen A w44 ; % 135 E Bio-
Rad 5 i) % 7 PCR £ il & 45-MyiQ5 Real Time
PCR Detection System
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4.1 IV HREHNTE 48 HEPbabl
A3 AR R RR AR PSR AT B BT (GM X REA) (&R 7
fEHR) + KRERHA (PP +CGM 4) % 16 H,
Hrf GM XJ R41 4% 200 mg/(kg - d) Fl&E, 5 K IES
2 R, IR IBE B R P A R v i, i 22 9 K56 11 K&
1EMFR s 2l + GM 2 il 5l % 2 ik I &2 J7 gt B3] 10
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HRZGLI" ) I 2B BT xT e KB %2 1Y
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RIS SRR, 7 TC A K IR B ) SE 36 2518 T, 5250
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Trx-2 .ASK1 mRNA Fik,
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Ja R Wk FT AT B H R . fiE RT-PCR Fsh¥)
HIRR T RNA R4, & -80 CrkFaIRfr. H
b s H Al e, 28 R S Y e R LT
TERRES 1 TR B4 T I B, (o) 095 A 3 A\ B8 3R I 1t
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PR .0. 1% SE AL L Y ek 5 I T AR, 7€ 37 CE
A PIVEF 40 ~60 min, 2R 5 K HE IR A 10% ik
TR R THARE 2 W 5 24 h, 8 UGS o 20 55 B 4
WSS, BB A BB R B H b 5 B aR g A,
PER B . ZEARICEA 2 0. 01 mm ZIFE Bt
AR, 0 BIHCK 200 400 15458 W45 4H 52 1 3
Yra Hm e R 4% 1] 2R B A i AR 0L, 4R

J 43 T AR A 21 I R AR R 45 [ [ 53R v — HEAN B
i, 7 [F) 45 PR IR P 4, R IE R X IR 4] L
25 + GM BT B IEH SN B A G HE R, GM
X BRZ PLREAS Wi A T Al iRl A e ], d
Je ] SPSS Gt itk i giit ot o

4.2.2 Real-time PCR fjl| % Trx-1.Trx-2 .
ASK1 mRNA £ PCR Z#%5|¥)%%] ACTB (5’
-3"): Iii# GAAGAGCTATGAGCTGCCTGA ; Fiif
GCAGCAAAGTAGTAACAGTCCG; K i 441 bp.
PCR H##51¥ )7 %] Trx-1 (5’ -3'): Lii# CCTT-
GCTTCCAGTAGCTCGT; | Jif CACATTCTG-
CAGCGACATCC ; K J# 247 bp, Trx-2(5'-3"): I
it TGCTGGCCATCAAGAATGGA ; Fiif ACAGAT-
GGGTGGGAAGACGA ; K J&¥ 312 bp, ASK1 (5" -
3'): Fiif ATACGCCGAGAATGGTGAGC; Fijf CT-
GTGCAGGGTGTGATTCCT; K Jif (bp) 482,

588 2 1008 Y BFBR v, RS I R . 4 RS
RNA /il 3870 £ 20 BREE R RNA . e IR i
F i) & 150 B 4T B s PCR U A i cDNA
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ARy Ct {H,2 72 AT R L R Rk B 22 A
lH.
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FEAE, T RTE, dr B GM B2k 4040 g
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HESN B0 IE H RO B AR IR X IR 2 (HER D
R0 EL PR A A A oh , R 24577 B B RS A
MBI PRF e R T Ml B (8 C1 -3,¢1 -3),
FUA I =HAN B A ST 1 R, HH GM X
MRZH AR 2 [m] S5 3 [ 550 1 [nl Lo, $ T  J, 28
AHIFE (P <0.01) . 5 GM X4 AL, 2y
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+GM XA 1.2.3 [ R & (P <0.01),
HSE® X BALE 250 FH % i %5
X (P<0.01).,

WA HIER XL ;B 5 GM XFIRZL;C 2l + GM 415
R NFEEGFFIATIAEE( %200, x400) ;1.2 3 433 H-43 55
1.2.3 [
B 1 3 AUKER WA 6 4 AR (BRI R A R )

®1 3 KBS 0 = HRAM B ARSI A

(4~10.05 mm, x £s )

415 n %1 [ 2 [ 53 1]
EEXB 10 171.50+3.10  173.50£2.92  176.60 +2.55
GMXfiE 10 17.00+9.51"  30.20+9.65*4 31.40:9.70*4
F25+GM 10 101.20 +17.67 *~110.80 £18.91 * £ 120.70 +13.55 * &

T 5 IEH X RS, P <0.01; 5 GM X IR4LILE:, “P <
0.01; 5444 1 [l L#, 4P <0.01

2 KA KR E A2 Trx-1. Trx-2, ASK1
MRNAZFRIRK L (£ 2)  H25 +GM 4 Trx-1.
Trx-2 mRNA % ik 5 F GM Xt B4 (P <0.01),
ASK1 mRNA FiA{ET GM %t E4H (P <0.01) ;GM
X HR2H %58 1 H 6 B A Trx-2 mRNA ik &K (P <
0.05) ,ASK1 mRNA F}#(P <0.05),

*2 3 HBEBFERAL Trx-1 . Trx2 ASK1

MRNA FEikKF L8 (2729, x+s )
ik n Trx-1 mRNA Trx-2 mRNA  ASK1 mRNA
O 6 1.31+0.29 1.08 +0.15 1.01£0.13
GM Xf 6 1.22 +0.16 0.67+0.39° 15.76+1.97 "
H2 +GM 6 3.61+0.44%  1.37+0.46° 3.12+2.34°
T HIEEH R4, *P <0.05;5 GM X4, “P <0.01
5] ®

B LY, AmAn HE B4R E LR TH
ROS 45 Caspase i %, 30 TE c-Jun 243K il
it} (INK ) F1l p38 22 5453 Ak 2 (1 (MAPK ) 3 [t
JE AN AE T AR I, AT 5 S A AN B T
AmAnN Fir=AE 2R ROS #4581 % 15 35 B B 40
ML ZERifAR DNA 1) B HA T, 51 A Bl % B0 6 40
HEL A 28 5 1R R A 1 7 A R B v A e o e
W 5 2 ARG B T RE D RBAIC T, B At dgk — 2
AW, Bk R A 7 3 R S 00 A Dy A R A
ROS 45 1 HR g% P9 2 i 15 s B R A TR R 45
FOFHIGE , IR TE GM B0 B4 6 40 it S Ak 1 38
M, ROS Haifg oS 5% FHEHT 1
(STAT) /S SE T 38 B 2 GM B Ei 1)
TR A STAT1 MR REE 7L E T
2l (EGCG) , 7£ Corti #RIARINE SRR, HAT (147
HIRANE AN GM B2 M /E H , s e s bt 4
PRI BEA ) — K 522 % ( Dieckol ) T 1AM H- 05 &
IR T GM #1548 h BRI rh % B A 3k
R AR S Bt R (2 P P I A 32 7 = W A 1 5/
AmAn RS OB s 2 — 0,

A2 TR DA F I R I T8, e ELA N
fe AL 3% I 75 4 FE %) R 2 4, AR AR AR 24 B
58,07 FTEE R 2 N EE AN PSS RS R R
HERERACI, 1SR 1A N SOD 252K Th g, 1 % ROS,
e S I ER A1 1, LTI S 1 5 7 K R
GM H. B PR o, 38 2k ok B 4o 22 sh 7 FL A AP
VB RT N TR SRS 00 AR E iy 0314 e 8 L5, L)
KR Z A AUEF JREE SR N-ZFE-p-D L4 h
TR 48] S A, e A — 2 S5 P R
GM H- B8tk , (RSN B AN FIIT I, Prdr B 412 R
IRERIVERTT , SRR HOC VR ML 2 — AT RE T bR
A L, PR AR, Sy T2 B A R
HHAERRA B B3, XA T 2B E AL AR
T RS e 3% T C56BL/6J /INRIE A BAETEZ SR
WEKZ 24 1 7] F 7 H- i 5 ¥ (malonaldehyde,
MDA ) 5 Caspase-3 W52 Mg, iz & /N R UT
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JIEHE R E AT 10 SY AR, hlavksifs, oA r
G FHLEI R AT I T REHE R 3 51 mRNA S 34oh:
RGP BRI D, (320N BROGF ) ER 5 00038 B e 0 B A1, I
R R AR N S ROS HEFL, 1 3E mtDNA, &
H mtDNA AR E A, RRARTIRE TR, /5 H-di )k
H AN T R B 56 R oY) L BIFE
INIZE T 2 B R M B M R
MDA % 1t 5 F 4 Caspase-3 32 ik (19 25 3 1E FH, 1fii
MDA & ROS S5AEYIREBENG B AR SZ (A e 2
AL TR R O B B A% R 55 K 43— B i o it 4
W ONIE LR IR it B A2 ). s 7R % 7
23 L I AL ROS 7728, M BT
Caspase 45 1) 5 B 40 i R i 28775 ph 2 e 12
% FERERE AP ShRE R >

AR S CARGE K B GM BB PR 5 i )
206 S T T R T UK R GM B
AT A A AR 1 5 e 4 T, B R 4 R R,
GM S F 2 DA - S ] 381 T2 [, &1 =6 240 Jf T 285 B8 4t ™
W, RZ MR, s 1 R RSN B M 35 X T
HE WY, AT REZ 25 W) i 480 5 AR & AR TR T 8
FLIR] 8] 50 4 M 52 35 59 R AR B A4 3, N GM &85
Ho 2 A A TR S e 34 5] [ A 25 5 . i ABE R 10 K
RIS 4 1 52 D i 500 1 19 4 B i 2.9/ 6 40 45 55 D)
B, RZILAIEH TG Wia] Bt [7] 12 b & 40 i 2 A3
SR E , rTRE 5 P A Z AL E A YA ¢, H
WA Rl AN B4 GM XT RR A LA H AT B I 22 5], 3%
WS 7 (g HR B B35 B4 K B GM B 4B 4 i
PAEAER L AE S — PP B 0 R0 5 A R T
P, HEEAE AL Z — , [FAEA S a] BB & i A 17
T FFEACHLAR LN ROS A=, BilkAifddi =, ik 8 f
RPRAP -t A B A0 AR T, A7 5 B IR 2 A R
AmAn HEg 1 E 40 i 5 2 J8 T H ROS /v 4 46
Caspase i, )i gl 4 B SE T- AL 17, NI 75 5 1Y
YT o (EUR, FRIe BT HiAIEZ I ROS 5 %11
MR TIAESCE AR 2, Horp Trx RGEE KRN
ROS-JNK fll ROS-MAPK ) T % E b if i R 45,
Trx AP Trx-1.Trx-2, B 0714 91 & A T 40 i
T SRR, B R AFAE T4 i — P 2 T 6E 12 kD
N IR 7 50 b A R R LR R P
() T B A B i 5 H  T R ST P 81 Trp-Cys-Gly -
Pro-Cys 1, il ik it 6 15 5 ik 119 A2 o 52 2 H 5 ok
A AL IE B R T T RE , B 5 B A A B 1 I g ( thi-
oredoxin reductase, TrxR ) F1 X ik i g 2208 — 4% 3
MR W5 R ( nicotinamide adenine dinucleotide phos-

phate,NADPH ) — &L [R 21 Trx R4, B B4 N &
AL R RS, B TrxR 7€ NADPH fiEfL T, 42 i
ST Trx 28 006 JFR Trx, b 5L Trx BSR4
PR I it | 2, 1 2 2 R o A Bl Trx AR i Ak )
fiff | & 2 PR R IR B AL AU 7, o H, O, 18 J B H, O, i
1T 4% B B PR AR T L AR R T
Trx B T A0 A AL R ) 3 5 OG5 5 i 2
TEs A EEYUEAL, PR ROS, 45410 i AL if R
SEAEAN, Trx ZEAE R TR 2RI IR ARAE S
PR TR SRRSOy R R RS 2R, Hop
PLOAT-5 Trx M T A5 598 19 5 EE 1 (ASK1) i
P, DT T3 77 1 3800 0 240 R 3755 1) 40 0 T 7 B o
B, ASKT & 24 SRR AR B R, R
T P AR BRI 22 2 NS Ak B U G D
(MAPKKK) Z 5 B 51 2 — , 16 40 M v i) 22 24 076 4k
B (MAPK) 557 S0 6 38 0w R 1k B0E
MAPKK %) MAPKK3/MAPKKG-p38 #il MAP-
KK4/MAPKK7-C-Jun NH2-terminal kinase (JNK)
wAE, f# p38 il INK 151k, /55 Caspase BLZL ) i,
AP T, PR, ASK T 7 40 i R 1~ K 0 L5
S A T R R B T, 2 —FP S p38
c-JunE E A HMEEHE B EEEAR T Trx &
ASK1 g5 M, FE R Cys-32.35 W55
ASK1 1) N-A i (1) 88 RS 5, W) ASKT &, A
TR 1 ASKT A 40 M g 11 o AR AT rp 2
TR GM B2 416 41 i 458 5 wF 5 [l i, FRATTAG:
W7 &8 Trx-1.Trx-2 Fl ASK1 Fi51500, 45
R, PRSI Trx-1 . Trx-2 &5 2235, [ i 417 )
ASK1 Kk, thttddon , 2 5 (@ HR B 6 K 5L GM Ho g
A1 20 A A BRI ) T B e 2 20 A o k2 b
RPN IR LIRS Trx RG0, dEH5E 40 M P AL 18 TR 7 i
LA AL RE, 2 2E H, O, ¥4k v H, O, TG BR 40 ig N
ROS, 7 il Ak W U i, BHLIE MAPK 72 i ASK
WL Caspase /i F WA MR )P HESE T LD,
GM X} HAZH 5 15 % WA Fe AT R Trx ke,
PR —EFIE N GM "I RE T2 Trx R G K M, i i
H# ROS 1A FRE &N T AR P HEIET
ARRBFFEFRATR T 5% 3R 08 0Bl e (2, X IE Al
AR RE , FIWr i E TG S B —E S % B %
Ju et JUHGE A 4 B0 B 20 i T4 2 T RETEAL , T ik R
VAR AR ARRBE S & B, 200 mg/(kg - d)
GM 7l 1) GM X BRAE s FE -3 5w, KLUtk , GM X
WA R T A A2 B v BE AL 28 AGE 983 L
REA XA ZE R (HIEBAATE N RS L
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SRR S, BEEA B AT A A B AR X — 2, T HL o
o TGS AR R, B X BT e, Sy Ah, gl
T 25 A ) E 0 4% O | A AR 24 1 Ta) e X s
GM H- 35152 mi 15 ] 45 1 22 7] R 5 AR B 75 A 15
SR RAWTE AR 7R, A GM R IRZH AL T2 %
A 2G5 TR AE I B WA Fr ) KPR i — 2P
ZEFIERIN
Fl g hoE : To.
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