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[Abstract] Objective To compare the neurotoxic effects of tetracaine and ropivacaine on the brachial
plexus nerve in rats. Methods  Forty-eight adult male SD rats weighing 410-430 g were randomly divided into
8 groups (n =6 each) : group normal saline (group NS), group D, ; and group R, . The rats in group NS, D,
and R, received injection of 0.9% saline 1 ml, 0.25% , 0.5% and 1% tetracaine 0.5 ml, 0.25%, 0.5% and
1% ropivacaine 1 ml, and 2% ropivacaine 0.5 ml respectively through one side of the axillary sheath. The other
side was set as the control side. Five days later, the maximum amplitude of brachial plexus nerve action potential
and nerve conduction velocity (NCV) of brachial plexus nerve were determined. Results Compared with the
control side, the maximum amplitude of nerve action potential and NCV were significantly decreased in group D; 5
and R; 4, (P <0.05) . The maximum amplitude of nerve action potential and NCV were significantly decreased in
group D, ; and Ry, than in group NS (P <0.05). The maximum amplitude of nerve action potential and NCV
were significantly decreased in group D, ; than in group D, (P <0.05). The maximum amplitude of nerve action
potential and NCV were significantly decreased in group D; , and the maximum amplitude of nerve action potential
and NCV were significantly increased in group R, than in group D, ( P <0.05). The maximum amplitude of nerve
action potential and NCV were significantly increased in group R; than in group D; (P < 0.05). The maximum
amplitude of nerve action potential and NCV were significantly decreased in group R, than in group R,; (P <

0.05) .Conclusion Equivalent dose tetracaine has a greater neurotoxicity than ropivacaine .

DOI: 10.3760/cma. . issn. 0254-1416 .2009.06.010
fEHBA:330000 FIEKEE—WIREERBHN (S ERR . FHL.CHE)BRAEHEHNOHREBER
BH(EE)
EIEVEE : P %4, Email: lgixme @ 126. com



520 HERREEF 25 2000 5 6 HH5 29 %55 6 B Chin J Anesthesiol , June 2009, Vol .29,No.6

[Key words] Tetracaine; Amides; Brachial plexus;

HRXA AL FEEEE EATHRMET
BEHEAHMBERERKRGZ - HETENFRH L
A0 BB A AN R AR BAEST
B AZFE . FHERENTRF B LN
Rl SHREAX MEFRNE2KELEE
AT, TRAEHRART REMTREETHE AW
ZHEBHOHEEENREE. BLAFRULE
TFEMPRFEMSAREA S 2T

mHE5F %

AN SD KR 48 R, /A HE 410~430 g, i
BXEEX¥KRILEIVFLELE, BSR4
(n=6):NSH4.D,_,4fR,_ A, EEEHS%EK
Bl 100 mg/kg BRMF KB, BlE T R, SAHREVLER
— 00 B , U1 T B 9 LS/ % B A B B 4 B
AEEK 1 m.0.25%.0.5%.1% T FH (#5:
20060620, # L LB 2L AR /A F)0.5 ml.0.25% .
0.5% 1% % W&+ B (#t5:20070811, I~ 7R If # 25 ).
ERAF) ml.2%F%EE 0.5 ml, B — M4k K3

FRBARERE,H 23 548 L0 %0505, &k
BRHFE NEASZEERY, HRELR; &
T 500 0k 38 T T Ok, X R R SRR R A
B R DY,

HEE S di, S 5% & A 100 mg/kg
JRBR K B, (MM, BT M 1 | 5 & 1K B 60°fE 2,
BEEPRSHEMEMER AT FERK 3~
4dem, PEEEHAHE BEBAHE HHELE
BEAMHEZ, 2 FELORAELH(ERELSX
1emBEAWME TR LEMMERMT) SRk,
B AR E B BE & (s), 5k Fl RM6240B %) £ 38 4 B
EERELHAGE(BBNEEMIFESHIE
BAL, RESH- BT EEMMES BE IV.ER
0.1~0.2 ms, FEBF 5 ms, §& I 51 F 1 kHz, B 8] %
0.001 07 i DA 70 386 o0 A% 1% 5 25| B Wby 4R O 75 A O
(1) BB ERE | min, 308 3 K, REFHMHE,
HEWRESEE NCV =,

5 FJ SPSS 14.0 T3 AT 247 ST B FERHL
BB+ bRHEE (7 £ s) TR, WM B IR M9 b 4R AL
e KB AR LERAREESESH, P<0.05
HERBEHITEEX.

Action potentials

g =R

5yt MM LR, D, A R, HIEH MBS
BB A B K IRIEFE K, NCV BB (P <0.05); 5
NS S, D, , M R, ABNAMB{ER
{37 B9 B K IR 48 P2 KK, NCV (18 (P < 0.05); 5 D, 41
HEHM L, D, , BB M2 31 i L BB K IR R
FE{R,NCV B 18 (P <0.05); 5 D, 41 5 0 L%,
D, B M M 22 3 1 W 4 i B K Ik 08 B% 1%, NCV 3
18 R, 418 M #2230 1F B 17 19 & K R 98 7 &, NCV
R (P<0.05);5 D, HESMLLE, R, ABNH
L 1E AL AR AR IEF H, NCV IR (P <0.05);
5 R, TSI L, R, HE M E ) E (LA &
K% W 4K, NCV 3818 (P <0.05), W& 1.

®1 FHAKRIUEAMZ M BRKRIBR NCV
Wl (n=6,%zs)

o B B KRB (mV) NCV(m/s)

X} B IE 4t B gt et of ]
NS4 3.9:0.5 3.9:0.5 20.1:0.9 20.1£1.2
DA 3.9:0.5 3.8:0.4 19.5¢1.3  19.4%1.2
D, 3.9:0.5 2.6x0.62* 19.5:0.9 16.7+1.2%*
D, 3.9:20.5 1.820.65% 19.821.5 14.8:1.6A%
R4 3.820.6 3.5+0.4 20.1£1.0 19.3z1.1
R, 3.7:0.5 3.4x0.6% 19713 18.7x1.2%
R4 3.8:0.5 3.1£0.72* 19.7:0.8 18.0x1.21"
Re#H 3.9:0.5 2.2:0.74"  20.1£1.2  15.7+1.63°

xR, P<0.05 S5 NSHEFHMLE," P<0.05
5D, AESMtE,*P<0.05 5D, AEHMLELE,*P<0.05

5D, AEGHMLE.*P<0.05 SR, ;HAEHMELE,*P<0.05
W #®
SRXE[SIPHBHHTEHFITHEE  ARRE
#0.25%.0.5%.1% T +H 0.5 m,0.25% .0.5% .
1%ZRFE I ml H2FRFHE 0.5 ml ITEAH
ZMHE, 0.25% TFKE 0.5 ml 50.25F kK EH
1m,0.5TFHE0.5m505%FKEHE1 ml,
1%THEEO0Sm 5 1%FKEHE 1 ml.2%FKFE
Bo.5m HELAES ., AHRSBXM(7]HE
ERERER, EBEHE S IHUEHEIE,
TR B EEY EERASEE MM RKIRE
B NCV R 2 0 FIEE . AT



FERRMEEE2009FE6 ABE29HFE M Chin] A

hesiol , June 2009, Vol .29,No.6 521

HELRAGHERTHENEEMNARAREBR
NCV, AT R T REEF R EEMNEANS
BRI

HREWH, ARANENT S EMEES IR
EMEWBY . AHALEREW, KA EH
0.5%.1% T EHO0.5m,1%FREHE I m K2%F
KEHEHOSmESd, KEEAHAEIBEEE, SR
KEEX, 12FKFEH1 ml 2% FKREH.5 ml
TEAMZER AEHER, HHLTIEHERA
R, HREEH HRABHEKRYG, NER BKRE
W ESHGHANERRNE" KA ZFE
M5,

ERAMEKRENBMREERWHFRER
B RN EEENEBIFER: ZTFHE.T
FHE>AZFA>HHFE . FRFE>EEFEH,
HREE"Y, AHEEREN, SR BHRKE
WTEESFRFEFITENRZEBR, TFE
MRKEEAFENEEWMEXR, AIESTRETE
HHEZEERFRFERAE X,

GEFRFRAET FENEAHSHEFHE
BFRFEHEK,

$ £ X W

1 Nancarrow C, Rutten AJ, ‘Runciman WB, et al. Myocardial and cerebral

drug and the hanisms of death after fatal intravenous
doses of lidocaine, bupivacaine and ropi in the sheep. Anesth
Analg, 1989,69:276-283.

2 Koizumi Y, M M, Yamashita A, et al. The effects of an AMPA

P g on dw L 0{ 1, 5 H 1 IIJ
administered in rabbits. Anesth Analg,2006,102:930-936.

Yamashita A, M; M, M. S,et al. A comparison of the neu-
rotoxic effects on the spinal cord of ine, lidocaine , bupivacaine, and
ropivacaine administered intrathecally in rabbits. Anesth Analg,2003,97:

512-519.

REeH KA BHFR. S HHREMERFRALEREESE

BE R IR R L BB K B B . o R IR 2 i, 2000, 8:

37-39.

Palmer GM, Cairns BE, Berkes SL, et al. The effects of lidocaine and

adrenergic agonists on rat sciatic nerve and skeletal muscle blood flow in

vivo. Anesth Analg, 2002,95: 1080-1086.

RER, OREKE. S FENBPRFE AL FERNTFE

TR TS E 7= PR 2K, 2002,22:364-366.

Hashimoto K, Hampl KF, Nakamura Y, et al. Epinephrine increases the
potential of intrathecally administered lid

Anesthesiology , 2001, 94:876-881.

Raivich G, Makwana M. The making of ful axonal reg

genes , molecules and signal transduction pathways. Brain Res Rev,2007,

53: 287-311.

Kitagawa N, Oda M, Totoki T. Possible mechanism of irreversible nerve

injury caused by local hetics: detergent properties of local anesthetics

and membrane disruption. Anesthesiology,2004,100:962-967.

Damaser MS, Broxton-King C, Ferguson C, et al. Functional and

in the rat.

neuroanatomical effects of vaginal distention and pudendal nerve crush in
the female rat. J Urol,2003,170:1027-1031.
Kasaha T. Neurotoxicity of local anesthetics shown by morphological
hanges and changes in intracelhular Ca?* jon in cultured
neurons of Lymnaea stagnalis.J Anesth,2007,21:538-539.

(R H 3 :2008-09-28)

(EXRE - BHE)

BEE ARG

PR Z R R EH I PR B A 2 7

HEPPERFLRFIZENF N REENOMN R, REFEEZLRIIZTH - RARFAEHLEEHOT (D%
FHRHRE RO XS EREAATNRE RE 2B XREXFHRSATHENRUR LA ERERRZ 4, (63X & 3CH
MEIEREMEREMAEN. FEIRFICFEZSUNLCE KROCEFEMP IGEE A X E SRR,
PFRMELEIMURE—HFPRRIMERNSMETHLXREAZ —HPAFH LR LREXXROEERELR
MOEEAXBAGERELER, QN IBXHEULIFRERFYRE BEXHAR, TUFTHERXEFEM
. QOVFEEEFERUERBNBEPENZXREL-FHARANE, DARBREZNRABEREHR 3 A REHE
ONRARAGELED EERROT NERSEZHRBERRAFFRBE. G)RBWANHA —RPIRHEEENH B
INEREEXBERFAFARERENEE AEHLERENFAFERLABELRE. BHABESEENTERER
et Nl E R EEWIIEAXNBINHETRERR, (6O)—RAR—ZIEL BEPEXRSFHLREERLMES
URBEZEXHEE S ZEEEIAE - EETREN U XR 2 FAREEEPEEESRIIAERR R BEFmfE

# BT TE 360 A0 B TR N B LB R B P AT B R

FEEELFEM



