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Ligustrazine Fought against Cisplatin Induced Ototoxicity in Guinea Pigs SUN Xian-chang', SUN
Li-xia®, SHI Xian-jun', and KANG Song-jian' 1 Department of Physiology, Taishan Medical College,
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ABSTRACT Objective To study the protective effect of Ligustrazine Injection (LI) against cispla-
tin-induced ototoxicity and to explore its mechanism. Methods Thirty healthy adult guinea pigs were ran-
domly divided into three groups, 10 in each group, i.e., the normal control group, the cisplatin group, and
the LI group. Guinea pigs in the normal control group were intraperitoneally injected with normal saline at 3
mL/kg for 7 consecutive days. Those in the cisplatin group were intraperitoneally injected with cisplatin at
3 mg/kg for 7 consecutive days. Those in the LI group were intraperitoneally injected with LI at 140 mg/kg
for 7 days, but cisplatin (3 mg/kg) was intraperitoneally injected from the opposite side starting from the
4th day. Brainstem auditory evoked potential (BAEP) was performed in all animals before and after injec-
tion. All animals were sacrificed after the final testing under anesthesia and their cochleas collected. Half
the cochleas of each group were collected for silver nitrate staining of cochlear basilar membrane
stretched. The other half the cochleas of each group made into paraffin sections to observe the apoptosis
of cochlea cells by TUNEL method and the expression levels of c-Jun detected by immunohistochemistry.
Results There was no statistical difference in the difference of BAEP threshold among the 3 groups be-
fore injection (P >0.05), but the BAEP threshold increased in the cisplatin group and the LI group (P <
0.05). Besides, it was higher in the cisplatin group (P <0.05). In the cisplatin group, most hair cells
were missing, spiral ganglion cells obviously decreased, more TUNEL positive cells occurred, and the
expression of c-Jun was stronger. But the aforesaid impairment in the LI group was obviously lessened
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(P <0.05). Conclusions

LI showed certain antagonist effect on cisplatin-induced ototoxicity. lts mecha-

nism might be associated with scavenging oxygen radicals of the cochlea tissue, improving the microcir-

culation, and fighting against apoptosis.
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tential; apoptosis

42 & % %A ( cis-diamine dichloride platinum,
CDDP) , i FRMIEA , J i R E i HIRS )35y 7 25 =
— R BRI P A — S B VR, X Sk SR
A R A B ZR I 7 AT, SR T AR BT ) B RE
el G RN FH A2 20 BRI o A i) 78] S A e e s R
AR, g XU R A 5 DR S A T A B
H AT RS M 2 e T . KRR
A S H ) B i R 2 e R R R
B AT A N g T 251 2 1A U4
FAVERR A e A P N ot Ak T I A i i
AR IR XA TSR s R 2 TR A
HAFLGAGIEITS o AT LS| 2 e 2 75 0
A BmE P B CRAPVE T, E D R AR FBL

B 7%

1 S sra R R S R U R A AL
HETBKR 30 2, k& 250 ~300 g, H1 1l &4 Kk
IRAE R A R W) SR AL S )6 A% IE 5 o B 3l i
F D20120608 5, JIKERih EMESE 10 K5 RbL s>
F3 4, AR 10 Ho IEH X A . s O AR B ER UK
FR 3 mLkg,ELET7 Ko ML < 45 I s T 5 it
B3 mglkg, EL: 7 K. LA R IE
P75 140 mg/kg, 4L 3 K, 5% 4 KA TES
JIE W 30 min J&, [R5 fs v S 4T 3 mg/
kg, LT K S50 3 ] 4 K WG 3l W0 i i 3l VIR
BRIV G PR S A F AR Ak I AR i R R AR A
HH 255,

2 2 EA(YRTIY) ,20 mo/i, S EHI 25 A
MRS 040112DB , A AR B ER K H Hific B Al 1
mg/mL B . )= B EE S, 2 mL (40 mg)/
X, AE KR 2 A R ] L diES 07040501

3 M M BERRER I (PBS):9.0 g
NaCl,4.0 g Na,HPO, - 12H,0,0.4 g NaH,PO, -
2H,0, HZEB/KE 2% 1 000 mL il Hk )& 4 0. 01
mol/L R ;10% & & DU £ i fit 55 ( EDTA )
100g EDTA - 2Na( L4 TAY TERARAA),
1 000 mL 0.01 mol/L PBS it il 8 i /] # ; TUNEL
POD (Roche) , Wr i ik 175 & Hi 74X ( 3% [ Bio-logic

cisplatin; ototoxicity ; Ligustrazine Injection; hair cell; brain stem auditory evoked po-

Navigator PRO),SC-1 # 75 fil s (| ifg 28 FEAF 5%
fT) , TUNEL #4 T4 5% & ( Roche ) , $T c-Jun
Z PR (At A2 & AT, SABC il & (i
WA F) ,DAB Bl & (b2 &m A
H]) , AL M4 ( HAS Olympus SZ61) , &5 ¢
5 (1 Leica DM2500) .

4 ST

4.1 Wrod x5 & H A7 (brainstem auditory
evoked potential , BAEP) &  Fr 47 s ¥ 1 45 25 i
FIALFEFTHE BRRAS T 4510 1 Kk BAEP, 7 B 5 5t
W EE NIEAT o P ] 2 1 KBRS e i,
E 57 FA BT 1 T, 2% H AT R 42 1l R AR 331 T T
AR XT AN 2L 88 5 >R P ik, AR VR BEH- 1om, K
WA 10 Ws , TR e 18 454 56 9 80 ~ 3 kHz, M 47
4 000 %, B0 200 Y, LAV 5 KIS B A %) i 38k B 1)
43 DU(dB) K SNE I o

4.2 HIILREGE R AR S Ry H iRty
TR AR e 0 L A 1%« Sl 40y DR T P L3 DT K B
ORI Y6, F T I6L, AR S AE B A £ L, Tl I3 7 7
BB , FH 457 W B 0. 5% il BR BRI T, IR IR /N L 22
P 2 ~ 3 W, PR ERIR ALE R T 37 “CIRAR N
WEE 1 ~2 h, BB ARAS 5 MR KHEDE 2 ~ 3 Wk, T
10% i1 A MR ) 3 TV O 3 WK, R AR A 10%
PR RS [ 24 ho ARAR [ G J5 1 A ) o
TR Z I 5T, 0B I R T A ) By
o e R SR B, JEEE A BB AL

4.3 HEAMYI A RAR S BAES Haip
) B A A 5 D0 R BR A« SRR IS B Sk AR FE , Pt
HBCHE Wy, 2R R EL 0 WA S, 4T B0 5 7 B 5 7, W
BRI 4% 22 5 W IR R /NFLHE A H- B, B FroAs
L4 ~5 W RIEHIRARA B E Wit . e 4F
TR A 10% EDTA B b, =i N s 2 A, it
PHIREE H S 1 0, DB B A e . A A
ISP SR T I B AT IE S B, RS pm )
53 TR T A ARSI A e e 2 2k 2

4.4 JHT- AR IRALR I Sk R bR 0B
AR CTUNEL ) A0 6 T 40 0 o R A7 85O0 KL A
7K, 3% BUEKIEE 10 min, BHWT PN 51 2o 48 A6 P



. 984 - e

2014 48 H%f 34 445 8 ) CJITWM, August 2014, Vol. 34, No. 8

WK ML 3 . W8k R I? AEA 0.01 mol/L #igk
FRERZZ M (pH 6. 0) MLERR T 750W T3t 45 5t 5
min, HER¥R A1, PBS Sl vhyk. SR G Bk A
50 pLTUNEL SR (N 5wl A i it A% W A% R
AN TAT A1 45 pL 2 AR AZ TR dUTP)
AP 37 C ¥ F 60 min, PBS k3 K, INALE &
) POD #4077 ,37 CH¥H 30 min, PBS nhyk )i
Al DAB SR, B N o e ], JRoR
REG, PEM I E R U1 T 400 5565 T W,
AT BH A0 8 7 Oy A A% €, e b B O PR
20 it A T 25 N D [T 4

4.5 AL YA SR c-Jun FEH IR Y
Fik (SABC i)  HAY) ;5 H UL A K ;3% BUE
JKIFEE 10 min, BELWT P9 I 1 2o S 10 00 it 5 st v v ok
BB 6 min; i 1: 500 c-Jun i £ sE et
4 CH B MAEY R —5t,37 CFF 30
min,PBS #{k 2 Y% SABC Wik ,37 CHFH
30 min,PBS iyt 2 ¥k ; DAB {4, B e F 1l
PR 3 FRACZR A Y, B EE PR K, B B, M i
o T 400 565 T UL, 4 H A% 52 B AR B (0 sl ki 4
@R c-dun Y Bl aE Mivnt 2 GRS 43 &
5553 DN E 25 41 Corti [RASFIIZE il 2815 DX K B
(HHEA T 5 AL

5 Hiit i A SE Ao ¥k 1] SPSS
13. 0 Gt b 81, i R x +s R78 ,BAEP [
{8 B 5 Fi 5 6 IR Ee B0 F ¢ A 5653 41 Fb R B A
E LI P <0.05 WESHGIT¥E X,

# =X

1 BBl E: IR R X RALE LA 2GR
AR, ORI A TR AL S 45 25 )i B
W BRIGR , B RBIAILE R E RS IS I
3 KB ESL R hsE T h 45t Al h W FH 25 J5 o
PR PE W) B RGN , BAKGR E DS E  HE
DL ZH PR 08, SE b 1 HBET

2 3 4FZiET)S BAEP M{HARLELE (£ 1)
S TZGHT 0,3 41 BAEP B 2% 5 S
X(P>0.05) ;4141 25 )5 BAEP B{E B B F &,
LREGIT¥E X (P <0.05), h 2 3EH 4l 2 )5
BAEP B{EIRA ir b T (H TG 4L 25 )5 B A T =
W@ (P <0.05) .

3 I AHWILKEE AL R (E 1) IEW
SXof L P R T TP P 2 S R R e €25 B A0 M S B
WO, B OB, BANHES LT, 2575 B, 2T By

*F1 3 41HZYETS BAEP BI{EAR LA (x+s )

BAEP [#{4 (dBSPL)

415

FH 2T S
IEHAE 38.889 +4.859(20) 40.556 =4.636(20)
% 38.483 +4.223(20) 73.864 £16.898(14) * 2
2 40.172 +£4.327(20) 57.895 +22.769(18) *4

H: 5SAHHGRILE, " P <0.05; 51F % % B4 kb #&,
AP <0.05; 5)F4H4 265 Hiss, AP <0.05; () PIEE 9 B4

By5), 2V O FER, IF ), JoER s IR 4 P B i i
HEFNHE T A WS, T/ B 40 M £F B HGEL LB 40
B RO L 2 B R 76 45 [l ep e DU ] 45 47 55 B
i, T = HESN B A0 A H LA L A HE A 40
T2 AR L RN AL 52, B AN HE 5T 4P B K
SO, A DR

4 3 H R 2 B0 TUNEL 4 s
SERA (K 2.3) Db AT TS, IR R4
IRBERN 225 e Corti Qs A & BUAR 4 TUNEL FH 7%
20 5 M4 2H 45 (o] BELE o 22 K Coortii [ 4% A7 4 K
FEFE T, MUAZ I 45 19 TUNEL BH: 20, B 20 o %k
PUR 5 22 5 Hh 2545 fi 4l TUNEL PHYE 40 H 3L,
EES S O 20 B s .

5 3 MG c-Jun Sk F s R g
(Kl4,522)  SHdE Tl ULIEF X% LK B H- 9 Corti
FCAR (A8 N A BN RN SRR AN ) | B #2871 4 it
B P A 2235 . A1 45 1] Corti [ #5345 3 FH
PEFIR SN EAHI K , 0 2 R AR AR, SR R
A3 B T AN E el A% [ 4, s TR
WUE  FR A . TP 2B STALE Corti [QHS R jiE
Pz R PR (R FRA R 41 55 . @4 Mivnt
TR T 2R 5853 ) D 7 45 21 Corti [ #5 F1HE e pf
2 DX B O R AT A o AL, 5 0 R 6 B L
B VAL B 250 s (S AN 20 HL A, rh 254 pT a8 3
B, 2= S A GHFE (P <0.05) .

x2 3YHMZJG c-Jun HIEHL L
P IREMHILE (x5 )

25 n Corti [G#% SRR £

IEH AR 10 190.68 +6.28 187.56 +15.35

gzl 7 89.35+8.97 " 84.61+7.87"

AR 9 132.34 £11.26 121.73 +11.53%
T HIER XA S, * P <0.05; 5Ii5A4 ke, 2P <0.05

ot

NI E 4 S B Y 245 51, 1972 4R AE S EPIE S
HEHE T IR B PR ALY o IWUBAAT S B BT IR 15 1k
Fi—5E WOHIE AR, 2 AR PR L de i FE 1 TR



T E TGRS A ek 2014 4E 8 45 34 %:45 8 i CJITWM, August 2014, Vol. 34, No. 8 - 985 -

TEA NIEH AL ;B RIREALL; C hyh 255l ; FIEIIA
B 1 3 AE IR EMA IR R Y A A eSS R (1 x400)

)z — 8k T Sk S0 e W PR A B 7R 4 M b
(AT o SR T I Aty B 75 42 4 JEC 0 A 7 PR 32 %) PR
], PRI DG T e H- B M B A 5 R0 B IR B A E 1 I

FE B e 3 g S R 2, 7 T [
s, HEMRERANT% ~91% ., HEE
HOARUIN, T4 DA i A500T 4858 35 J o BH S, B 25 25541
SEABENIN, WT I 451 9C 23 14 T 1) IO X K R e 4] R %
EEWR, ST MR AL o HATHFSE & B,
IR S s 114 = B2 [ s 6 0 R SR 22T
T AR 5 DA T 0 SRR . AR S 4
SR IEALL s 25 )5 BAEP B {E B B T 5 s i

B (x400)

B R WoR BAEEREL, A BEMR, BRI, Hik
3T VS 1] 2 45 ™ R TUNEL Y46 I RS 1] 26 40 i, B 12
FER 2R T A M B R 2 S A R S5O0k [ 9 1
TE— 35, RS R E R AR ) 28 ) o

JIGVEFT -2 1V R AL AT 1o A 58 4 B B )
HMARZ 27Uk, Forh 3 i B3 2 5 800 A0 Ny e 1
SFUL AN T E B IR . KA SR
S, VRS fE AT (s B R AR KRR A IR
W P A I R AN T SR A i R e e ER I 40 i N &
AR T 3 A S 5 S PRI b 355 40 i o R A 8y
JET-I2 RSz Ee TUNEL A6 285 Bt ik 52 g8 1= 2
T 6 20 M 0 BB b 22 sz B R RO =0 AT, X



- 986 - o [ P PR 4% 4 44 2014 4F 8 F 45 34 545 8 ] CJITWM, August 2014, Vol. 34, No. 8

FRER P HEIET , AR N 2 208 1%, R — A e B
ZRI) RO AL 9 15 S A5 3 5t AR, 5 R B R 1 O 2
PEAMEL. W T8 THLH RS 50
AR XTI SS AR BB A ML B i v HL A
B TR BATHAR 205 S e, EANE
WF5E K B0 22 22500 AL 2 FOEG (MAPK) — UNK - c-
Jun 15 538 B e A V5 S i F- R An R T rh R P R
PEFRT® JUNK S MAPK o i — 5%, 3% Ak J5 7T L {ifi %
TR c-Jun BERR AL TS , 4K T 45 2L 8 RS 3 1B
AP REQT S 45 A, AT IR 4 i oA o= i e
FI%A S 05 0 - 2 O R 5 38 20, A 52 36 1)
TR GULE 0 J7 R I T % i BB TS S
O3 c-Jun 1E A F RS B . 45 3 W IE 4 3h
) EL % P 200 i % M A 2 T Bk o &, R
INK —c-Jun %S5 7 T 2500 40 i 0 1ot A2
ok AR TR B £ A S Sk, T
%%, B2 ML — AR

N e 245 )1 25 (A 280 23 22— , S FH G o
AR 2l s 58 2 A 155 W LA 3 Il Ak s B B Bl
S Pl AL R TS S R B, 9 E R
FEARTREMEEERIRIT ™ . ALK ERF
BGRB8 15 BAEP (5T FH i i 1] i
BT IUEALE , T 40 B e 222 4 e T B ] 20 I
BPLEL, AN 25t I T B 5 5 A — i
PVER . HEAHLRITAE S LA T LA w4 5. (1) 1]
R IR B R JRAR T T ERE P R
BT S A 47, (o s A 200 B LA B 200 it P 8 e A i
FIGS AT G R IR (o 6 200 b RS e i 22 15 AT T e
FESHAIE R . (2) )25 Wik 1 Hh 2 H 0 i A%
SLRIABERAR I, A% T U Xof 1L A8 5 B4 A% 5 e A5 T
M IEH S ST N HE P ERBE RE R HEE . (3)
N AT e 4 MAPK — INK - c-Jun {5 5 %
(3 Ll X470 T 20 AR 284 P 80 T, AT 3 4
W B2 M TR 25 S EHRE o

2 % X W

[1] Allen GC, Tiu C, Koike K, et al. Transient evoked
otoacoustic emissions in children after cisplatin
chemotherapy[J]. Otolaryngol Head Neck Surg,
1998, 118(5): 584 -588.

[2] Rybak LP, Mukherjea D, Jajoo S, et al. Cisplatin

[3]

(4]

[5]

(6]

(7]

(8]

[9]

ototoxicity and protection: clinical and experimen-
tal studies [ J]. Tohoku J Exp Med, 2009, 219
(3):177 -186.

XIADL, RIETT, ok, 5. P2 )| S BIRYT 72 Bl &
PEH ARG R AT LI . op b g BR s 5 H- S il 2
%, 1997,5(1): 17 -18.

TR, W 325 KB B ) SRR AR T M.
AT < i RUBRE PR o7 e H At , 1989 :46.

B BE, PR, A2 34 e XA BBt B 4 1
TSR [J]. W2 KSR R R, 2011, 19
(2): 152 -156.

Stathopoulos GP. Cisplatin: process and future
[J].J BUON, 2013, 18(3): 564 —569.

Ivanov SA, Zhuravskii SG, Galagudza MM. Oto-
toxicity of cisplatin [ J ].
2012, (4): 82 -87.
TR, T AR, 5KAM, 55, VA X K H# R[], e
HAEZeE, 2008, 6(2): 125 -133.

Gongalves MS, Silveira AF, Teixeira AR, et al.

Vestn Otorinolaringol,

Mechanisms of cisplatin ototoxicity: theoretical re-
view[J ]. J Laryngol Otol, 2013, 127(6) : 536 —541.
De Freitas MR, Figueiredo AA, Brito GA, et al.
The role of apoptosis in cisplatin-induced ototox-
icity in rats[J]. Braz J Otorhinolaryngeol, 2009,
75(5): 745 -752.
Tabuchi K, Nishimura B, Nakamagoe M, et al.
Ototoxicity : mechanisms of cochlear impairment
and its prevention[J]. Curr Med Chem, 2011, 18
(31):4866 —4871.
Casares C, Ramirez-Camacho R, Trinidad A, et
al. Reactive oxygen species in apoptosis induced
by cisplatin: review of physiopathological mecha-
nisms in animal models[J ]. Eur Arch Otorhino-
laryngeol, 2012, 269(12) : 2455 —2459.
Potapova O, Haghighi A, Bost F, et al. The Jun ki-
nase/stress-activated protein kinase pathway func-
tions to regulate DNA repair and inhibition of the
pathway sensitizes tumor cells to cisplatin[J]. J Bi-
ol Chem, 1997, 272(22) : 14041 -14044.
Chena FQ, Hilla K, Guanb YJ, et al. Activation of
apoptotic pathways in the absence of cell death in
an inner-ear immortomouse cell line [ J]. Hear
Res, 2012, 284(1 -2): 33 -41.
SRIEHE, R, EHE, S5, DU RS MR B
HIBERTEERIE LD ] PR 25 B2, 1994,15(3) :
229 -231.

(iki:2013 -04 -08 f&11:2014 -04 -03)



