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The Effect of LI4, ST36 & LI4+ST36 acupuncture on Rat
Jaw Opening Reflex by Upper Incisor Pulp Stimulation
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Abstract

Objectives : The pain was induced on upper and lower incisor of the rat based on the theory of
‘connections of upper incisor pain with stomach meridian and lower incisor pain with large intestine
meridian’. Such acupoints as LI4 and ST36 were used for alleviation of upper and lower incisor pain.

Methods : The digastric myogram (dEMG) was utilized for the pain measurement.

Results : The ST36 acupuncture after induction of upper incisor pain was gradually decreased or
increased the dEMG. The LI4 acupuncture after induction of upper incisor pain was gradually
decreased the dEMG. The ST36+LI4 acupuncture after induction of upper incisor pain was gradually
decreased the dEMG. We knew this thing which the 5T36+LI4 acupuncture decreased the dEMG most
greatly and kept long compared to ST36 acupuncture, LI4 acupuncture.

Conclusions : Acupuncture treatment at the loci of not only ST36 acupuncture but LI4
acupuncture were relieved the upper incisor pain. It was well suitable to the theory ‘connections of
upper incisor pain with stomach meridian’ that ST36 acupuncture decreased the upper incisor pain. But
there was not to decrease the dEMG for the ST36 acupuncture. We are considered as tracing study
continuously about ST36 acupuncture. It was not suitable to the theory ‘connections of upper incisor
pain with stomach meridian’ that LI4 acupuncture decreased the upper incisor pain. These results was
considered as the function by the characteristic of the LI4 acupoint.
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o

I.% && AYL Yot T80 28 FHE Yot A
49 AEE et FAE AgFez A H

289 A& A ¥ AW d¥AHEE oo z=2e zzsin 9o
O#HE ¢ysts Adol gotd <Big>"

C AR AR, A 4FEA] 3 F 252 FANEGT gy BIEBNA “KIBFBEBEZIK, -ATES ", “8B
AY%w4, Tel. 061-330-3522, Fax. 061-330-2900,
E-mai} : namuci@hanmail.net RBERZIR, - ALgd---"olgt 3l J’.‘.@LC': i

-21 .



REH% REH  HOK - HEH

BEEE, TEs FHREABSO £4s1, £
BREdA L HIBE, AAEREE 2EAS,
TWERZ, SEEHZ, FEEEZ, 2ABA
ABREE, BEAR LEERZ S 8
3, RENA L “EE TEEK REBYW, B
ik, MEMA OIBT o) BF Wy By o
249 g mAHFES A ot
Awol £ TR 55 $H RY: AY
o ABE MA U FaF oujs} gom
2, A% 2g gsto AL 4B, =
M S THRAABE 98, A2 NE, 2
SE S RBMAEE EYE 93 HEsto A
23tn A0 & 52 Bl distd £
BABR %o AR g el 2BHT
me] Z=Bo] AAE AYY ARd AdFEn
7t 34 Ldso FAE Na: FHRAABE
gzol ¥ o]2o FAYL AAT vl Ut
oo 2 AFNE ANE YR THATE
AFe Y ojBe] A Ao ST T
S SN WAES Yo ZEHEEY 2
=8, THEABE 44, 182 REES A
Ao a7t ool B2 A = (digastric electro-
myogram, dEMG)9| v|X& dgS A v
oFzhel AL derle) Bmatl wloldh.

I H# % Bk
1, 8&

#Zo] ok 250~350g2] Sprague Dawley7
9 HAME ASAAEAYWRE, 24~26T)U ol A
B3 A28 FE3] M5 tdA Ay
o7t Aol AgE T
2. AEEH|

AYEE22 Entobar (pentobarbital sodi-

tlo

um, 50mg/ke, i.p)2 £7] ol E =5 T 4
gdiol FES Y H dEHE Y39
femoral veing L=&AAH 48 FUYL R
(PE-50)8 SxAlzied, 7I=H 48 HxA5}7)
A3 71BERE AP F st EHE HYsH
o o fAle ¥4FU71Y syringe pump
(WPI, US.A)E A83t9 Entobar (pento-
barbital sodium, 5mg/kg/hr, i.v)E A AH A
e AL FYstd g H{AHE FAGEES
8 Aot

X
(=]

b

3. 2

A

etolBZ ZHE(digastric electromyogram,
dEMG)®) £3& Hstel shokE syl ohol 2
ol 37 0.lmm9 2709 #igE YA
o, o] KL FZ7(DAMSO, WPI, US.A)E
319 data acqisition system(Biopac, U.8.A)
o dFstAt. | |

4 S& wY

L TFES FUAFIZl st upper
Hdstgleod, 24 Ad ¥ g &
&, 4% 47 A% 2mm, Fo] 2mm FE 9
e FHAR2Y, A7l 0.lmm A< 4
MIE 44 49 F, 9450 olTZE YY¢
ol & Yoz nHysFoey, AT A
712tZF7](Dual Impedence Research Stimu-
lator, Havard apparatus)o] ¢4 38t9ich.

incisorE A

5 SE4XEH Y ANSLE EH

AR 2 Hao] §8) AFo] AN
otol2el AT uAte] Yste] THE 7125
L H49 AIYEE 2T 0T 559

A2 it 59 A7 ZAHE AeiolA

.22 .



RZE 4% B— % ER 837 L&F HR aRo| dEMGO| OjXl= o

A2 AEE e of 2~38e 2L 23

o,

6. & % xH

WA BZE(ST36) $¢& hind limb9
tibial tuberosity?} fibula head& 7]1Z0. 2 3}
o Ao 4&st= AL e, £F 4%
(LI4) ¥ 9= fore limbe} 1, 2 metacarpals A}
ojofl Al A9 Eeot A&st= HE st
AzY AL H(plTmm, F9H)E Hale 2
3 Atojoll A2, WTo Bl /R 4
£ A sged, 3 F 58 UZEoE #§
2 24F FHRE AP EA AYE Ao

~

SEAM 51 =

AR E $% 3 ST36, LI4, ST369: LI49] 3
A7k §% QA AL F%e FH] A
o g3 e HYos AYE VYsAL. 4
ANEE FEAZ + WA 2ust #2Y ¥ Y
A4 dEMGE £%ste gjz2 4gich 192
Z 8 890 ¥AE AWFHAL, o F 102
Aoz dEMGE £%she] 1002717 103
zAs At #3L I2 AY F 08T 44
stgith 2 Al7tgiE e dEMGE: 103 233
49w, AxHe dEMGE baselineo & 3o
A7 A T 2 LD 23 dEMG
9 2718 A4dF WEEE vt

8. EAlxa

Z Ay HELE grid dEMG 27]&
Statistical Analysis System programo¢] 2]3}¢
At BELAE AASIHI, ttest I £
AEHE A JoHE HASIH oo

&

P-value7} 48 005 o]3ia Ao §9

-

Ed
i

A

H : .
S YO .

A typical recording of dEMG activity by
acupuncture with upper incisor pain of rats, (A)
before acupuncture, (B) 20 minutes after
acupuncture, (C) 80 minutes after acupuncture.
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Fig. 2. The amplitude of dEMG activity by ST36
acupuncture with upper incisor pain. Upper
figure(A) shows the inhibited effect of pain by
ST36 acupuncture, but lower figure(B) shows
the excited effect of pain by ST36 acupuncture.
Percentage data of each time frame was
obtained based on 0 minute which was
‘considered 100. P values of each time frame
were calculated by comparing all dEMG
changes with that of 0 minute(* : P<0.05, **:
P<0.01). Horizontal bar above the abscissa
indicates periods of acupuncture stimulation
for 30 minutes.
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Fig. 3. The amplitude of dEMG activity by L[4
acupuncture with upper incisor pain. This figure
shows the inhibitory effect of pain by LI4
acupuncture with10 minutes interval. Percentage
data of each time frame was obtained based on
0 minute which was considered 100. P values
of each time frame were calculated by comparing
all dEMG changes with that of 0 minute(* : P<0.05,
** : P<0.01). Horizontal bar above the abscissa
indicates periods of acupuncture stimulation for
30 minutes.
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Fig, 4. The amplitude of dEMG activity by ST36+Ll4
acupuncture with lower incisor pain. This
figure shows the inhibitory effect of pain by
ST36+LI4 acupuncture with 10 minutes
interval. Percentage data of each time frame
was obtained based on 0 minute which was
considered 100. P values of each time frame
were calculated by comparing all dEMG
changes with that of 0 minute(* : P<0.05, ** :
P<0.01). Horizontal bar above the abscissa
indicates periods of acupuncture stimulation
for 30 minutes.
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Fig. 5. The amplitude of dEMG activity by ST36, Li4,
ST36+LI4 acupuncture with upper incisor pain.
This figure shows the inhibitory effect of pain
by acupuncture with 10 minutes interval.
Percentage data of each time frame was obtained
based on 0 minute which was considered 100.
P values of each time frame were calculated by
comparing all dEMG changes with that of 0
minute(* : P<0.05, * : P<0.01). Horizontal bar
above the abscissa indicates periods of
acupuncture stimulation for 30 minutes.
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Fig. 6.

The amplitude of dEMG activity by ST36, LI4,
ST36+LI4 acupuncture with upper incisor pain.
Upper figure(A), the dEMG of an each group
which measured at the 30 minutes. Middle

figure(B), the dEMG of an each group which -

measured at the 60 minutes. lower figure(C),
the dEMG of an each group which measured
at the 100 minutes. Percentage data of each
time frame was obtained based on 0 minute
which was considered 100. P values of each
time frame were calculated by comparing all
dEMG changes with that of 0 minute(* : P<0.05,
* . P<0.01). Horizontal bar above the abscissa
indicates periods of acupuncture stimulation
for 30 minutes.
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