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The Effects of TENS in a New Rat Model of Neuropathic Pain

Jae-Wook Ryu, M.D., Eun-Woo Lee, M.D., Bae Hwan Lee, M.D.!
Bong-Ok Kim, M.D. and Jin-Hun Sohn, M.D.?

Department of Rehabilitation Medicine, College of Medicine, Chungnam National University;
'Yonsei Medical Research Center, College of Medicine, Yonsei University;
2Department of Psychology, College of Social Science, Chungnam National University

Objective: To evaluate the effects of high and low frequency transcutaneous electrical
stimulation (TENS) on the neuropathic pain and to determine opioid-system involve to analgesia.

Method: Under pentobarbital anesthesia (55 mg/kg i.p.), twenty male Sprague-Dawley (250~
300 g) rats were operated that tibial and sural nerves were ligated and cut unilaterally. Pain
sensitivity was assessed using the von Frey filament (8 mN) and acetone through behavioral test.
After neuropathic pain developed, the various modes of TENS were applied to the rat with
neuropathic pain and pain sensitivity was assessed to evaluate the analgesic effects. Naloxone
was injected intraperitoneally to observe reversal of pain sensitivity.

Results: 1) Neuropathic pain was obtained successfully through selective cut of sciatic nerve
branches in the rat. 2) Neuropathic pain were reduced by more than 10 minutes stimulation of TENS.
3) The analgesic effects of TENS on mechanical and cold stimulation were sustained for 60 minutes
and 30 minutes, respectively. 4) Both high and low frequency TENS showed analgesic effects. 5)
Analgesic effects of TENS were reversed by the intraperitoneal administration of naloxone.

Conclusion: The results suggest that low and high frequency TENS have an analgesic effects
to neuropathic pain and opioid-system was involved to reduce of neuropathic pain.

Key Words: Neuropathic pain, TENS, Rat
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1) dSAA

ZN1AA Aol tidk whg3 2] S8 von Frey
filament (8 mN)2] Aol thsle]l & A F Aol 4]

€ 10k ANEE B3, £ 19 el
e M Zrkete] S F 7UAG 81%e
A AT B LEAT AT wEE

71 913t acetone AFFollA FE A A= 9%2
A BAT, FE %1 FHE] Asbge] ul
o} Z7bete] £& 3 7Amel] 90%olA] M3k
< HSth(Table 1).
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2) ASAIZH ME &

AFAZe wheh FFo] AHE dabe, sE

Table 1. Time Course of Pain Sensitivity after Surgery

Response rate (%)

Mechanical Cold

stimulation stimulation
Pre-op 10£9.2 9+11.0
POD"#1 34+13.5 30+14.8
POD#4 69.5+9.2 80+14.8
POD#7 81+11.0 90£14.1

Values are given as meantstandard deviation (%).
1. POD: Postoperation date

Table 2. Analgesic Effects According to Duration of TENS

22N o 58.5+17.5%, 1057+ AZWS u] 38+
92%, 2087t ASHE vl 39:9.9%, 3023 ASH

= wl 405:82%°] HIIES Hol, 52 o A
S wll 71AIE ATl gk 3Rkl oude
ZaE Hdvk WAS dallAe AFA 7kl vl
84+15.8%, 42+14.8%, 40%9.4%, 40.5:82%2] 3]
g Ko, 108 ol ATl wl oudA &
Zo] $3k= 9 rh(Table 2).

3) S523H9

SENE

T3o3tel ALAE By Slg Aol 10
HzZE 10%87F A5 3 10%, 30%, 60%, 180% 3o
HAARE wl Z1AF ASell tit &5 Sk
38+9.2%, 43.5+6.7%, 59+14.5%, 765+52%2 A
S Hol T35 S8t AS F 607HA A
EE|gom, YAFel dislels 42:14.8%, 58+17.1%,
86+13.5%, 86+13.5%2 H3RIS-& Ho, A5 F 30
I 27 mgle 552 SetekdE ESlrkTable 3).

4) A5 Fh=0l ME SS2Ee 2

% Z3}(10 Hz continuous sinewave, 3 mA)®} ILF
¥}(100 Hz continuous sinewave, 3 mA)& 10&7F =}
= % 105 ZFo A 10 Hz2 AT ES
= A ASell oigk dsnbge] W=l 38+9.2%,
WASoll diste] 42+148%2 F5 93P Polnkar,
100 Hz2 ASg uwf HA3N3-9] ulxrt 7)A1H
Aol tlsto] 42.5+14.8%, WAl tiste] 46+
135%% S5%3p7t dolskort Fulre] Xlolof] whE
E593te] Aol gl rh(Table 4).
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Table 3. Analgesic Effects Duration after TENS

Response rate (%)

Response rate (%)

Mechanical Cold Mechanical Cold
stimulation stimulation stimulation stimulation
PreTENS 81+11.0 90+14.1 PreTENS 81£11.0 90+14.1
5 min. 58.5+17.5* 84+15.8 10 min. 38+£9.2% 42+14.8*
10 min. 38+9.2* 42+14.8* 30 min. 43.5+6.7* 58+17.1%
20 min. 3949 9% 40+9.4* 60 min. 59+14.5% 86+13.5
30 min. 40.5£8.2* 40+9.4* 180 min. 76.5+£5.2 86+13.5

Values are given as meantstandard deviation (%).
*: <0.05

Values are given as meantstandard deviation (%).
*: <0.05
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Table 4. Analgesic Effects According to TENS Frequency

Response rate (%)

Mechanical Cold

stimulation stimulation
PreTENS 81+11.0 90+14.1
Low-frequency 38+9.2* 42+14.8*
High-freqency 42.5£13.5% 46+13.5*

Values are given as meantstandard deviation (%).
*: <0.05

Table 5. Analgesic Effects According to Naloxone In-

jection
Response rate (%)
Mechanical Cold
stimulation stimulation
PreTENS 81+11.0 90+14.1
TENS 38+9.2% 42+14.8%
Naloxone+TENS 91+17.1% 87+13.5*

Values are given as meantstandard deviation (%).
*: <0.05

5) Naloxone ool 93k ATE K7 93}
naloxone (8 mg/kg)e 3Y5HA 30% Holl £ F
Ak, 10 Hz2 1027 A58 ¥ 1027 HEAA
WFHAAE 39 v). Naloxones AX XS ufl 7|4
2 Aol tete] 91+17.1%, WAl slo] 87+
13.5%2] A3)ub-g-& 3 rh(Table 5).
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ogt 2= AAEII} naloxoneFolE HAE = A
= WEsto] AFIAF 23 FF4sbll HIA
obdAZ} Boldtekn FAEALL, Sjolunds' Ve A
7] ARAF 23 F54eke] 7|Ho] aFItel A
Ftol| vz} vhzdan FAs e, AFs), 13
2 A A7 ARATS FozH FFo] sty

I, o] naloxone? FolZ dAA=FHo=7 A Fi}o]

A7l AAATE WA oFhAl dstol, wFHe)
W1 AL AP sl 5
Folgtotn FAsl T 3,1'7{:1 Woolf, Han, H}S'610
o w29 A7 AAAT] AR EEAH)

naloxone®] Fol& =l 5}5'— shoich B Ao =
37T} AFIAFNA BT 559 A3t B
Aot AFute A9 B3 v avdolAdrt

Hughes 57 %5t, A%sbe] Aslg A7 A7
X]':L°ﬂ oslo] P Lof W} WEAFETL FokA

< BRI, HansOS nF3}, #Fshe] 7397
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2 de AoA A7) ARASe] ARHEA F
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e AgS vk 5ol gk Aol A
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3) AW 5 A3t AEA
Foll izl A5 F 60E7HA, W¥x
= ¥ 3027HA vkt
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