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Effects of Dextromethorphan on the Development of
Tachyphylaxis to Sciatic Nerve Blockade Induced
by 2-Chloroprocaine in the Rat

Myong-Su Park, M.D,, Kang-Chang Lee, M.D. and Tai-Yo Kim, M.D.
Department of Anesthesiology, Pain clinic, School of Medicine, lksan, Korea

Tachyphylaxis to local anesthetics has shown to be promote longer interanalgesic inter-
vals between injections. Previous study demonstrated thermal hyperalgesia accelerates de-
velopment of tachyphylaxis to sciatic nerve blockade in rats, while MK-801 prevents devel-
opment of tachyphylaxis. Dextromethorphan is one of NMDA receptor antagonist similar
to MK-80l. A hypothesis that dextromethorphan would prevent the development of
tachyphylaxis was tested in this study.

A catheter was surgically implanted along the sciatic nerve a in rat. After recovery
from surgery, the animal received repeated injections of 3% 2-chloroprocaine followed by
motor block testing with or without hot-plate testing at 36°C. In other experiments,
dextromethorphan was administered by intraperitoneal injection prior to an injection of
local anesthetic through the implanted catheter. Sensory and motor testing was then car-
ried out.

Rats injected with 2-chloroprocaine and subjected to hot-plate testing, developed
tachyphylaxis to motor and sensory blockade. However, animals pretreated with
dextromethorphan did not develop tachyphylaxis over series of three injections.

Dextromethorphan seems to prevent development of tachyphylaxis to sciatic nerve
blockade in this rat model. Dextromethorphan, one of N-Methyl-D-aspartate receptor an-
tagonist, can be applied to prolong the effect of local anesthetic.
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Fig. 1. Placement of the sciatic nerve catheter. (A)
Lateral view showing course of tunneled
catheter. (B) Muscular pocket. The catheter
was anchored parallel to but not touching the
sciatic nerve.



—~ G E A 9H A5 1996

9 FeF F5X5E ¢3te] acetaminophen
(Tylenol drops, 80 mg/0.8 ml) 20 mg/kg% &%
off Faistsich 3~4U7 3 ET7HE SR H A F
&5 e Akl

2) 22 ZA(sensory test)

A7 AT AAE7 13417 A dextrome-
thorphan AH&-A19} wlasly] s AelAds 2ml
/kgs B el FARIY ohgd AAEs] LA
o vha] AN 2ml/kgEs B W2 FARERY
o}, @9 HlAEE Mastersh FEo] 7|&g whyo
< AHgstdch #5sHA sld=Ee 923D, Anal-
gesy Meter, IITC, Life Scientific, Woodland
Hills, CA)E 56°CE 2% o}-& 3RE sicl=izt @
712 eld 2 Q15 fotelE S 4 g g% 3
vhe] whebehe dahele] o2 & wulehd Aeql o
T 9o 2¥ee ohd dusd] gulge o &
ANA F&¥ A AIE 7153 P%idr. AL
10 AR wEslgen & Wel &4 35
32l 152 AR 5HA wre} 7‘:}43}04 %7k 3

N2ANE BEste] AR shqdc), FaviHAA 9
&5 9 3 Ao 122 oy "a‘—% EolgeEA
B At dgo 2y Buiee &4 ) 98
o AAE wiA 3 Zgk AgkE 1222 712y 4
T ZAM= 3%, 2-chloroprocaine(l ml/kg)s 43t

Lr4

A Sensory Block

N
w & N B
n 1 L J

N
2

i e L i i 1 1 i i L

Hotplate Latency(seconds)
fez]

N

-10 0 10 20 30 40 50 60 70 80
Time after Injection(minutes)

—&—]st —A-2nd —€—3nd

71 10839 2AAE ANFAR 32 5 AF, Fd
F 108 AR bz HARE ARG J)E l >
o8 Ztzhe] Fobg wizkA] ZAetglowi, elspzhe

i

Arkg 222 AR 38 HAE AAsle &
712b& wlwst gt

FWA o] id dextromethorphan?
27 98] Fdg Aol A 13A7F Aol g
4l dextromethorphan 30 mg/kg(@2 ml/kg)s
B0 918 3 2 whos 37 HAME wbE

A st ok,

de

3) 253 ZAHmotor strength test)

A 7t AAF dANE ohg 3h ZAa) sholAe] &
8 AANE shgch e A7) A%A(Ohaus
Florham Park, N]J)¢lol §x& Solgs Wby
] EHEATA] ASA vl FHIA $=F T
o 7t wels e SA8sch b Halel ol
%% 39+ 2-chloroprocained Foistr] e =
AR o A%, F4F 108 24
o2 2A3le] J|FARL £F5 Age] 24 WA
58 g Adgsigen 247 AR 3349

A 7)gA 2

oX
'>.y

Algisle] 53 gt 712kS 8w #2 dgch 1
3 v 124170 73Ae R dextromethorphan

30 mg/kgs B0 FAE F gL Wb R 5
ZAME 397 AAEk

B. Motor Block
400

Grams of force

i Il 1 S B | A

10 20 30 40 50 60 70 80
Time after Injection{minutes)

0
—10 0O

Fig. 2. Time course of sensory and motor block after injections of 3% 2-chloroprocaine with 56°C hot-plate
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Fig. 3. Duration of sensory and ymotor block after injection of 2-chloroprocaine with or without intraperito-
neal dextromethorphan.
*P<0.05 as compared with Ist Block, ' P<0.05 as compared with 2nd Block.
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