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Comparison Study for Analgesic Effects of Electroacupuncture
on Surgical Ankle Sprain Model Classified as Grade 3 in Rats

Seung-Bum Yang', In-Chul Sohn', Sung-Ho Lee?, Sang-Hoon Cho®, Jaehyo Kim'

'Department of Meridian & Acupoint, College of Korean Medicine, Wonkwang University,
Department of Sports and Leisure Studies, Yewon Arts University, 3Institute of Continuing Education, Myongji University

Objectives : The purpose of this study was to determine whether electroacupuncture(EA) is effective in reducing pain on the severe
ankle sprain classified as grade 3 in rats. Methods : The severe(grade 3) ankle sprain model was induced surgically by ankle ligament
injury(the anterior talofibular, the calcaneofibular and the posterior talofibular) in the Sprague-Dawley rats(180~250 g). The
effects of EA on weight bearing forces(WBR) of the affected foot were examined in a rat model of ankle sprain. EA was applied to
either SI6, ST37, GB34, GB39 or GB42 acupoints by trains of electrical pulses(2 Hz, 1 ms pulse width, 2 mA intensity) for 15 min.
Results : Cutting of the lateral ankle ligament complex produced the severe ankle sprain symptoms as grade 3. EA of the
contralateral SI6 resulted in more analgesic effect than one of ipsilateral SI6 even though there was significant effect. EA of the
ipsilateral GB34 and GB39 produced potent analgesic effects on the surgical ankle sprained pain behaviors. However, there were
no significant analgesic effects in the contralateral GB34 and GB39 EA groups. In addition, both side of ST37 and GB42 did not result
in analgesic effect on the surgical ankle sprained rat. Conclusions : The data suggest that EA induced analgesia shows point
specificity on the severe ankle sprained pain model classified as grade 3.
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Fig. 1. Comparison of changes in weight bearing of the limb
following ankle sprain model in rats.

Foot stepping force was measured and expressed as weight
bearing ratio to body weight. The values are mean=SEM of peak
foot stepping force of the hind limb of ankle sprained rat.
Manual(open & filled circle, n=8) and surgical(open filled square,
n=10) ankle sprain was induced on left hind limb following the
methods proposed by Koo et al. and Kim et al., respectively. *p<
0.05 mdlcate values significantly different from the right hind limb
and p<0 05 compared to the manual ankle sprain group by the
two-way ANOVA with repeated measures followed by the
Duncan's post-hoc test.

www.kjacupuncture.org




KOREAN JOURNAL OF

ACUPUNCTURE

DO 0.12 m1/100 g B3l Fofsloict. AE=o] H
i 2 ot AFEES 3% isoflurane(F2lAk, T}
95% ANOYE EE T7IAE 2 I/ming TS fEok,

0.5~1% isoflurane®} 95% AtA0] TI7IAR nlE SAJ59ch

3.9 g0l R

D 19 ZEHERE 13t $7|(manual) 2E: 1974(Grade 1)
9] 9% U=AFE FEAIZI7] S1l AAl niapdeielA &7ke
B 9] 915 U5 0 Qe oA AdAI e a2 R st
HES fEsiodrt i B REE Koo 7o) Bk e
ARSIl RIESISIT @848 AR HAR F9] 025 T
o] bgto]l St Epol WS AL £t 9ke FRIA 0 R ST
A o] AAAYA Willinversion)=HA] o]
(flexion)== HBFO R 18 53t 002] FHEA o0& Fo] Wis
B3t oA sfiA] A= PR (resting position)of] 9= AHA
FHE 907 WU, 90° Hhbe 25 | AR A
T A ST S WA 9ol ohs 18 B9t vEEE o
B 60%] g ARSI J1EiA 2 1807 YiiEle] el ¢
78] S5 A sisith 919 - e 7k Wi AlEsigich

2) 3 IEERE A% F&(Gurgica) B 35H4|(Grade 3)
9] o] WA A7) el A4l vVl 915 U
2= QIS Sad o HokiGIr). o]2 9J8l Kim 5] AAJeE
PHS ARgSto] fiestei). 7ieks] i, 25 o] wige] oF
QJ=HOE 3~5 mm Z°] & extensor digiti quinti(A7]L7}
2 EDQ) T-%9] =S wle} @78l extensor digitorum
longus({I7 =R, EDL) <552 €158 wet Arffstar, o]ojAd
EDQS} EDL AfolE tfA1 0= Arfeto] b e e3:AX]
t}, o] =24 1 anterior talofibular ligament(QFEEEEo}
2] i, ATE7F A WA= dohech Jeja @EgolA
calcaneofibular ligament(dx[goke] QId], ChHS &<Isto] 4
oot} WS- oF7t U(inversion)Al71A] 9 fibular®] HFZ &
AR O] QRETHTL =t (talus) 2] WA Zd(lateral tubercle) AF
olof|A] posterior talofibular ligament(FHEdZol2] oI, PTH S
glsto] At ATE, CFel PTFZF X pHos Adsd
fibular(Fo ]2} talus(Edm)o] Fejrl= 2e Seto = ol

a4 9lov], G0 4t Te) el Aelg Rk o4 olE

!

o,

I

AR SIS B B RIOE Uro] B 812

&M YWHOZ QB 3CH| &% 2HX RO M /frof o2 MA ST Hlw

Aefsio] Bl YRASISICE HRONA TRy NBHRES] 20X #
(SI6E HEst AL, Tl EFFHERe] FERST37, Kg T
BN, BAERe] Areln AgrRel Hrael BiERGB34), /A
0] Hiere] IEEGB39), M EGBA2YE HUEiirt™. A%
FEollA = H3(ulnar) B4E7] F 259 SllA HUTEH
o} T HE-S $Jste] QF5E(popliteal crease)oflA] 71&2E
Al -87](prominence of the lateral malleolus)7kA|2] A AAARS:
QAL ST 1665 sttt FEREST37)= a<+5(po-
pliteal crease)® 71EEAF §7](prominence of the lateral
malleolus)7HA|2] AZ2AONA WEO R 6/16 H= A e o
73X tibtalis anterior m.) $lollA] 378 B}ACH?. BEHGB39)
Fole] Qo] Folz|m(fibula) 0] 71EEAL §7](promi-
nence of the lateral malleolus)ollA] &0 3/16 == Ao
A BT, BRGB34 Fol] elxme] Folelw v
(head of fibula)olA 9F ¥ Z(anterior and distal)2] 253t 3o
A HE S, MHEGB42)S TSl Yirle} thiln) ]
2]m Hl=h(base of the 4th and 5th metatarsal bones)2] A4
oflf] WiEow il 17 IeREIEE(the Sth extensor digi-

torum longus tendon)®] 71& &3t FoA] XE st

100

—O— Control
—@— Ipsi_SI6
24 —i— Cont SI6
& 60
@
- *#
-
o
() *
S 4
£
* *
0]
<)
=
2
S 20
X
0 4
Before 1H 2H 4H

Post-EA Time (hr)

Fig. 2. Effects of electroacupuncture(EA) application to SI6é
acupoint in weight bearing of the limb following ankle sprain
induced by surgical model in rats.

The effect of EA applied to the contralateral SI6(filled square, n=8)
acupoint was compared with that of the ipsilateral SI6 acupoint
(filled circle, n=7). Control group(open circle, n=14) was under
general anesthesia condition as EA condition without EA appli-
cation. Data are presented as percent changes in weight- bearing
forces(means SEM) using the pre-EA(-30 m) baseline value as
zero(Before). Arrow indicates EA application(2 Hz, 1 ms pulse, 2
mA for 15 min). *p<0.05 indicate values significantly different
from the control group and *p<0.05 compared to the ipsilateral
Sl6 EA group by the two-way ANOVA with repeated measures
followed by the Duncan's post-hoc test.
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Fig. 3. Effects of EA application to ST37 acupoint in weight bearing
of the limb following ankle sprain induced by surgical model in
rats.

The effect of EA applied to the contralateral ST37(filled square,
n=6) acupoint was compared with that of the ipsilateral ST37
acupoint(filled circle, n=7). Control group(open circle, n=14) was
under general anesthesia condition as EA condition without EA
application. Notations are the same as the previous Figs. *p<0.05
compared to the contralateral ST37 EA group by the two-way
ANOVA with repeated measures followed by the Duncan's post-
hoc test.
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Fig. 4. Effects of electroacupuncture(EA) application to GB34
acupoint in weight bearing of the limb following ankle sprain
induced by surgical model in rats.

The effect of EA applied to the contralateral GB34(filled square,
n=16) acupoint was compared with that of the ipsilateral GB34
acupoint(filled circle, n=15). Control group(open circle, n=14) was
under general anesthesia condition as EA condition without EA
application. Notations are the same as the previous Figs. *p<0.05
indicate values significantly different from the control group and
#p<0.05 compared to the contralateral GB34 EA group by the
two-way ANOVA with repeated measures followed by the
Duncan's post-hoc test.
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Fig. 5. Effects of electroacupuncture(EA) application to GB39
acupoint in weight bearing of the limb following ankle sprain
induced by surgical model in rats.

The effect of EA applied to the contralateral GB39(filled square,
n=17) acupoint was compared with that of the ipsilateral GB39
acupoint(filled circle, n=14). Control group(open circle, n=14) was
under general anesthesia condition as EA condition without EA
application. Notations are the same as the previous Figs. *p<0.05
indicate values significantly different from the control group and
#£<0.05 compared to the contralateral GB39 EA group by the
two-way ANOVA with repeated measures followed by the
Duncan's post-hoc test.
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Fig. 6. Effects of EA application to GB42 acupoint in weight bearing
of the limb following ankle sprain induced by surgical model in
rats.

The effect of EA applied to the contralateral GB42(filled square,
n=7) acupoint was compared with that of the ipsilateral GB42
acupoint(filled circle, n=8). Control group(open circle, n=14) was
under general anesthesia condition as EA condition without EA
application. Notations are the same as the previous Figures.
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