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A STUDY ON THE EFFECT OF ELECTRO-ACUPUNCTURE ON ORAL PAIN

Yong-Sung Choi, D.D.S., M. S. D., Chang-Seop Lee, D.D.S., M.S. D,
Hyeong-Geun Song* D.D.S., M.S.D., Ph.D., Sang-Ho Lee, D.D.S., M.S.D., Ph.D.

Dept. of Pediatric Dentistry, College of Dentistry, Chosun University
*Dept. of Oral Physiology, College of Dentistry, Chosun University

The effects of electro-acupuncture on the pain threshold and the amplitude of dEMG(di-
gastric EMG) evoked by the noxious electric stimulation on teeth and gingiva in dogs
were studied.

Experiments were carried out with 10 dogs weighing 5-8kg. Each animal was anestheticed
with Entobar given intraperitoneally in an initial dose of 30mg/kg. Maintenance dose of
Smg/kg/hr was given through a cannula, in the femoral vein, as required to keep up light
anesthesia.

Bipolar stimulating wire electrodes, 0.1lmm in diameter, insulated except for tips, were
inserted into the upper canine and palatal gingiva. Rectangular aluminium plate electrodes
(15X5mm) were placed on acupuncture points, called Yin-Hsiang, located at both sides
of the upper jaw. Rectangular biphasic current pulses of 2Hz, with a 250usec duration,were
delivered for 15 minutes. The dEMG activities were recorded from the anterior belly of
the digastric muscle(one of the jaw opening muscles) using bipolar wire electrodes. The
magnitude of the jaw opening reflex at different intensties of electro-acupuncture(1volt
4volt and 10volt) was estimated by averaging the 30 superimposed dEMGs recorded on

an oscilloscope and audiomonitor. Data were analysed statistically with ANOVA and paired
t-test.
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The obtained results were as follows :

1. Pain thresholds were increased 7.7%, 154%, 17.3% in the teeth and 11.1%, 19.0%,
254% in the gingiva as the intensities of electro-acupuncture increased incrementally.
2. Amplitudes of dEMG were decreaed 8.3%, 22.4%, 27.4% in the teeth and 9.8%, 365%,
42.2% in the gingiva as the intensities of electro-acupuncture increased incrementally.
3. Inhibition of pain responses by the electroacupuncture was more effective in the gingiva

than in the teeth.
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Fig. 1 Schematic illustration of experimental
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Table 1. Classification of experimental groups by the intensities of electro-acupuncture

Group Experimental(EA)
Intensity Control
2 3
of EA(V) (not EA) Group 1 Group Group
Teeth 0 1 4 10
Area Gingiva 0 4 10
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Table 2. Amplitudes(mV : Mean+ standard
deviation) of digastric EMG evoked
by pulpal and gingival stimulation
underelectro-acupuncture with va-
rious intensities

corresponding value in control group

Group Noj.&rea Teeth Gingiva

Control | 10 | 563.1+ 131.3 | 521.1+ 94.8
Group 1| 10 | 516.2+ 959 | 5705+ 95.2
Group 2| 10 | 436.9+ 130.2 | 331.6+ 104.7
Group 3| 10 | 409.5+ 140.6 | 301.8+ 101.3

Table 3. Analysis of variance(One-way ANOVA) on EMG of digastric muscle between

groups
Soyrce D.F. | Sum of square | Mean spuare | F-ratio Probability
B .
) (?tw.een groups 3 150357.875 50119.292
Teeth ~|Within groups 36 569045.900 15806.831 31m 0.0358*
Total 39 719403.775 ’
o B(?tw.een groups 3 338239.875 112746.695
Gingiva |Within groups 36 353730.100 9825836 11475 1.993E-0.5**
Total 39 691969.975 '

DF.: Degree of freedom
* © Significant=Pb0.05, ** . Significant=Pb0.001
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Fig. 3 Inhibition rate of pain according to the
intensities of electroacupuncture.

Open square( o) showes P<{0.05 and

black square(V) showes Pb0.001 as

compared with control group.

ANATE o187 TFAEHL A&7
2%3, AFAHL Ao FolRLEA T
S S8V WA Qo X% &
oMz QtAFTF X8, GHHAZY A
805 o5 3 AT FE 3
ZA0HE AstE X FZ APV o 7
= 853 .

ol A7|AFE o] & A 5P H7|AFY
Fejol mel oAV ZEASTHEY A&
T 7 BFE od g 4 Jded, gityes
A A7 N B AFTEHL 50Hzo1 39 a¥le L
g3 AF = A7|AFE o] §u0 3=t ¥l
A71A€L 1-5Hz9] ANE 281 27359
A7) AFE AHR0d,

BAYANNBAFTEL Fgsteozry &
#Batger 1965 Melzacks® 9] HEZHA
(Gate control theory) 9] ¥R & A71Z §743)
1ASEY. FEZIFMOIFE HFEA A9}
2e F& FFABHARFE AT B TFY
AgHRAd Qo HFFEAA AFY ugFd
AE7E 43tHe] AEz Agde 55
st A¥ 2 A endorphin?-& WAA v}
FAlZEE 9% FFZA7) AT A 14 9

722

H A7HLe AVASE
JoXE A AN AATHT ZA E 6t
AAT 1 FEZANAL F2 WAL v
Aol o] fx=o] AHAVINARTHY F
EzxA7AgE Ay & oz Hysrew
Ha 3.

A714 ) FEZA7 AN WAA viefE o]
gosite Aol B FgARE o3 aF
Hol 23 J&=d, Li(1973)® < B-endorphin,
Met-enkephalins-2} WA whefAle] ik 2
A<l naloxonol &3] &7 A FDE= A}
Ho] o] st givfa ¥ L™, Ma-
yer5(1976)?& FEAEIAME e 2L
2 712 A}gF &, (1) NaloxoneS FHE 3¢
AEEHNIF AALAL (2) 9 EFRHYA
endorphin®] ¥°] F7F=™ (3) Opioid pepti-
des?d] £8E zAA] 7]+ peptidase inhibitorE

FqY A9 A7199 &t FhEcke A

Aol A7A9 AFEAA7 WA GuttE A
3 frddes 4& AL YT
Ak dWtEoF Hoj o FEEHELE T
PAG(periapqueductal gray) & %35t 59
BAEE AA 3PP 2 A5 AL B AT
2N TEY ALE A3 d#HA
Ath. Takeshige(1993) 592 o 9% ¥
ENE FHT AFA HE AA L FH TS,
Z A8 AYgstd ¥ JFeE A5
AL Z&o] &34 Ha oo up G E
713 zk=¢] D-PAG(Dosal periaqueductal
central pathway)$} Z& FHAAZE HI
Ha2 7t EAYIET LYFTFE A5TL
EM endorphin¥ 9] wleFg Z15-A7} £H] 5o
AFEHLE LA g9 stge S5
AE AE3) Fol AL FE3= Ao T8I}
oo oz F¥8HY F94L Fxsth
2224} Bossut$(1991)° & FE4AY S 53}
naloxone®} naltrexones o] A¥FEL EFF
A, AL, TFZZAY ), dg4LY 2&,
A71dvtH e 45 drR] 843 a4
o8 AXAY AFEAE W= I

ZAN7E AAe B2Y v 2729 2%



e 923 WAL oA A olsjgt
o]FoJR)x] k& Aoz FZ3lHt).

A7 AFaAE AVAFY Yy F,
pulsed B, 7], ¥Hmg, g A7
=9 A7l o8 L dedn Bagaw
Slem I FgMxE JAHes wirsel A
ZIAS2 A7I7E R%71H 2 AE &I o
FE U Aoz dEADL Yy, @)
e B4 A7) A9 NESE 1-10Hz 3
=96, detxoz Ao AFF 2H/20E
744 ®ol ol &3ta glen =3 J13 Axtagl
A71ASF] HEsd g E 119 SAE
A2 2HzE FASIA glome B A¥d)A
= 2HzE& ARS3I9 T 398 HTo] HanS™?
¥, Chen%(1992)”& 3—15Hz91A%E endor-
phin, metenkephalin, dynorphins &7}
FHY vlefAl s280] RBH|HD =3 A4
FeE YoA o AWl Fod3 2@ v
go g oo gt A&H¢ A7} Daste
A2 €},

A71A Y AAAF 2 A7) mE DB AT
dalMe AE7HA 2ng vl A9 Qe A
e & A7 A7|AFe A71E Lvolt,
4volt, 12} 1 10volte] 37IAE 39 1 AE
334E YRR, B AN AR
A7\7t FESE vii At Fbstaed,
ol A7Z|AF 9] Ml7)71 ZIIEFE AP AHNA
THAE FEAE F718 oA ge
¥ wekA Z2Eo] EH|EY] wjRolgir
At2 ¥}, Takeshiges(1993)°2 A H A
9 ZEFEE ALY £ e AVHY AF
7dxol @ AgolA 1Hz, biphasic, 640usec
FHe AVAFE AHEst RAEE w4
voltoll A ¢k7tel &2 HALE BA Qo
12voltZ ASE 79 A¥HAMY 289 &
5842 ST Ho e f8x1F )
g kgl el dA4-S BAs: AVA
A A9 277} FAE BS F71E 2%
TFEo2 Y 5F =3 FUEoE QA 1}
HENI} DojAckx et FE 5-5(1995)
Yol BYANNARATHE] ol EF] B
ATA 50HzZ A7jAFES 718 49 A

723

71259 =7t dAX(10volt) o] 3e] HUL
o utH BRI} 23| FiAse AFgE gda
ApolE Holn JYEH, ol AHEF AIvn
T AT Aold] ©rE FHxA7|A
Zpolo] 71Qdshs Aoz Alg®d. &, Ay
ARAT o3 FE2HY AL g7 vx
H7Zol & FFABARE ad¥ez A3
T UAT A7|FFH ol YAA nFEER
27142 o188 ¥ G2V &3 HAo] I
AZE FEAIF7) % A7AFo] FR3y)
YEo 2 Al

A7 A7F AFE A2E 4+ UE
VRS 59, & 23 o) v F ot
BIHI gled® &9 et e ol
B¥Pez Fa3 Yot TodaF(1980)9L
A7 w3 2H T A¥H &
3l AT EY FEHAHNAM A B

T 871A Z¥AFY 771X ¥ FEH A7)
AuHE APt 1 AFHE v TE v A
X AZAg H&3Q3Ld AF5aH7) o
FO 3o 53 xote) BHEP FEA
o8 Aot W] AFH(Yin-Hsiang), &%
(Ho-Kw), Z138a ¥ A|(Tsu-Sanl) 5]
TEHF a9, gEiA B APgAT
AFE FGA AdFR FL3Qt.

old ZA¥HY 715 ¥ ATFdA Mel-
zack$(1977)® & A8AL 1emA =) AAL
7ML e A7IA FEZFLo] 47 oF
oI A& F-92ta s o Mgt &9
trigger pointE ¥l glvkn 34k, Cro-
ley5 (199D AEAHL ¥ 3 H|3 de-
rmal papillaeE ©] ®o] 7}A 3 1=H o] der-
mal papillaeoll€ A7 F o] v Bo] B¥3sln
e A7) A= & (electric conductivity) ©] ¥}
i 3Tt

olgA Ar|HdMe FYF FEAHL Fo}
ANAFE 7Hete RAo] Fagd, g3z
Azt 38e 284E ke 4A @
i AlgEE 8, 2 dgdAe 15X5mme)
BHATE AMSSId T 28y vkse AMRE
ol BFAFE A g9 nFaHe 2}
olo] e dog AUt Hayw Ho=



AzZrdd,

£ A¥AME Hotgt x&d JEAE &
FAFHLE AVAFE ol AR
< AT BE VA A RFd) vls) 2|8
ZZ33 BEHV7E A9 FdE 2 3o
wEE ol g WHEE o] /b sl AT e s
ARg-o] foldtta GEAa Qlop+®, By
ol YL APYY 29 B4, A, Y
Az @} AJRIE S FHA=FuS
ol9jof] & AA WSS FLY = ke Hol
SRR AFHL o, g goz F
AL E 23t o] & vlm, EM3= A=
gdadEd AlsEY. SE8AY B5UAR
£ ZA33%= Wioz Jf74kANjaw opening
reflex) FEe209 133 wr-8-(Tail flick
response)™®, 4@]¥k-$-(vocalization), A
4% (detection task)¥% j2]7}x] Wgo] 9l
oy AL J=gE SAde Ee 23
EXol A1, ol Yaglon ulFlAe
ER7Fs3teR B AgdrE o WEE o
23t ct.

X o] WstE B FE5 A AT Aotrge
Aol A gk, ole Ay AZNAATY
< AR&-§F Clarks-(1990)%, #5(1995)79] &
ToAAS} 22 28 BoFa gk, wai
A71A JA] HolHt= A 2dH FEZAE 2
ndHog o Bol AEE & I Aoz
Alg gt}

A7IFE o8 FEAAETG = AHFgA}
9 93 a3 = Youjings(199D)*
< FEAYE F3te 10Hz, 6voltd] A7}
HA 170% 9 IXF7HeE 28}k An-
derssons(1973)?L QIZHS e g Aopd
Al A7149 a3E Hrlstged 70—-90%
9 FFJAEFAE B9 BusYct E3
Pertovaara$(1982)®& AA NP & E3to X
ofell A 35% 2] TF A7t TS Husty
o). Bakke(1976)¥= QUAY) ol Yoz
17% 9] A3 Busgc. I £ A3
TEAA At A g BE A7 50—
0% E}E BIt: 31 Jed X AYd)
Ae 7-42% AFAE B B 7o vE we

724

FXE BAFT Q). olE AHEE YA
g, 9y, AFAE, AF7L, APFE
2 At RE APzde mE Zojd
710 AtgE. £ AddAe w7
A5E 208 71 ¥ w3 ARE S83ued
A717Le L T AATe g A @
BAE Aoz Bu*295)n glth. Richard-
sons(1986)"& 7|39 A7t Fo]| WE
ETRE AR vt AR oA 15837 7
adrt 2gda dgen Davids(1973)0&
ZEAHA 15Hz, 3msecd] AL A&
739 30% F7F U1 a3t $3om 1Azt
o|FREE a7} F43] AAFHTL Hug
v} it} ©o]9)9] % Yoneharas(1992)*2 2Hz,
54volt2 40%-7F A7[H wt3E Al H¢
A7NAAT TG FEEH 60&7to] 1 2t
F%om 6AIZL o] AlFE 73 AR} 4 3]
oA e Aeg B3Rt

2 Adgoxe dgdiddd & FHAH o
A9 JFE WAL Bt ARHYU FF5
AEE Hrtax 58S AR 49S
AlgEtnt, metd IS tides & ¢
M HAIH Fhof g axrt @ed 5
Jqot Awtxozw ZEA RuE A}
A veld ez AlgdEd. A7AA 49
A7 AEYEe] TEGAAAE HHPFH R
Hag Ave A7 A9 gle Aoy
BEATIANBATES FAd H4¥d ¢S
771 EoHE Sjolund(1983)°9] ¥R 8z}
9 Hio) 2AYE A WASeGNE2E
Al A fFEHE A7 AUt o wrhe
Ag PP oE FHH EF Yot o=
o159 YA HEol g o7 thF FET
H717}b ojob @ Aoz AyZbHEr,

1993 Mellor*E ¥lEg AMSS IE3H
el o] F4ankF 9 AiukF oo AAE BEF
g E AP FAEL ddoE HEede
g, A7etA7 A g o] FAukE ol s
T4z BHZOAN Zb2 20% RA Ve
o 60% 9] RS0 AYNHFHE ° HIshe
Aoz Yegty BiusHey. v 2 4
ol Atz B u olFA7A AV AetE e &



o 4% AE8 HE 8438 gAsridle
ozl Ao Atg Frh Lynn%(1975)% 4]
Aol o3 HHF FAvFHEAE ANE o
"o 23 v vk 39 AdME 9
FaTN/ FEZRFY F2Y 98 Igm
g R Ed, Richardsons(1986)4-& 3
HEA) FENE 30%, Berlin(1975)° 40
%2 B33 ul glg. waba A4 <17k o
B2 & A Y & FEAAEATRE Y
F ledz 38 E v XNAAq, XA A,
dAEd 5 2E, FBE 9T AAA,
aga HEE BEF AXE % rhHed
229 AMRo] ZUHY 53] MEA YFx
do] FRAHE 2olX T 9N E oY
23, FAEA, Mo} YA FEZEF
T8t &8 & gloFe ddd. 28y
Ze 959 ¥4, 47X A, TFE5 55
Bol fisle £49 A 5o AME
7)ol FE AT AEA g b8 2L
AMg3HA] gFomw obAsi, HAFHow H
QtelH, wlEg AMEEo 2 olV|E £ Y
2ol K AdFY gVt gl =3
<% (numbness)°] v T AHE 7IHe
2N BxAQ niFwgos FgrteAol

o3 A =Ne]

ru

A71RE o] &3 A7ut3 e FE5AAETLE
B7rer) 8] A8 gdez oo} @Hol
9= 27 (Yin-Hsiang Point) o] 38 A=g B
Z5te] 2Hz, 250psec, biphasici}t@ e}l 7|z}
=2 1volt, 4volt, 10voltd) 3714 A== A7)A
otHE AR £ XA 158 271R #
AR=FE 7het oolEe 9 F FHEY
AZNE A, BAgeRA AVA vFHY A

A= g F8dAadE vm, 24
v g3 2o AES Itk

1 2459 dxE W71Q she A
e gxgd Hsl H7)A niAE Ay
A9 17, 2¥2T % AH3TA AobE

725

BE 77%, 154% R 173%, X&

29 7% 111% 9 190%, 254% =
7t1gezx (P<0.05) A7A=T Fert
ZIVEeE 59 aR} 24 YEg,

2. THE TV Ao} FFY A¥ A1,
27 2L 3TN A A2+ 83%, 224% R 274%
FAHIJoH A& 559 B9 98%, 365
% D 424% ZAE A7AZe =t
Z7l842 2A% F7)7F 22 HP<
0.05).

3. HolRt} X&o|A A7|A 4§ FF
AgH7t ZA Vet

ojxe] AFE F3te] B 2Hz 250usec,
biphasic#8 9] AR A7l S5
e} xjo} ¥ X0 2RE AGHE F50
AqAl g Az A}
&1

—

F 3k

Ho

% . 73—84, 1995.

2. Anderson, S.A., Erickson, T. and Holmg-
ren, E. ! “Electro-acupuncture. Effect on
pain threshold measured with electrical
stimulation of teeth”, Brain Res., 63 : 393
—396, 1973.

3. Bakke, M. : “Effect of acupuncture on the
pain perception thresholds of human
teeth”, Scand. J. Res., 84 : 404 — 408, 1976.

4. Berlin, F.S. : “Acupuncture and placebo”,
Anesthesiology, 42(5) : 527532, 1975.

5. Bossut, D.F., Huang, Z.S. and Sun, S.L. :
“Electroacupuncture in rats : evidence for
naloxone and naltrexone potentiation of
analgesia”, Brain Research, 549 - 36—486,
1991.

6. Chapman, C.R. . “Acupuncture compared
with 33 percent nitrous oxide for dental
analgesia”, Anesthesiology, 42(5) : 532—



10.

11.

12.

13.

14.

15.

16.

536, 1975.

. Chen, X.H. and Han, ].S. : “Analgesia in-

duced by electroacupuncture of different
frequencies is mediated by different types
of opioid receptors . another cross-tolera-
nce study”, Brain research, 47 : 143— 149,
1992.

. Clarke, RW. : “The thresholds of the ja-

wopening reflex and trigeminal brainstem
neurous to tooth-pulp stimulation in acu-
tely and chronically prepared cats”, Neu-
roscience, 36(1) : 104—114, 1990.

. Colquhoun, D.M. : “Electrical neurosti-

mulation for angina pectoris”, The Medi-
cal Jourmal of Australia, 158 : 440—442,
1993.

Croley, T.E. and Carlson, M. : “Histology
of the acupuncture points”, Americal jour-
nal of Acupuncture, 19(3) : 247—253,
1991.

David, T.H., Josep, C.H. and Samuel, H.H.
. “Electro-acupuncture suppression of ja-
wdepression reflex elicited by dentalgia
in rabbits”, Exp. Neurology, 47 : 367—
369, 1975.

Diamond, E.G.: “Acupuncture anesthe-
sia”, JAMA, 218(10) : 1558—1563, 19
61.

Dorman, H.L. and Gate, T.W. : “Effect of
electro-acupuncture on the threshold for
eliciting the jaw depressor reflex in cats”,
Archs Oral Biol, 23 : 550—506, 1978.
Dubner, R.: “Methods of assessing pain
in animals”, In Textbook of Pain, Wall,
P.D., Melzack, R,, New York, Churchill Li-
vingstone . 247— 256, 1989.

Dung, H.C.: “Clinical classification of
acupuncture points”, American Journal of
Acupuncture, 12(4) : 333—338, 1984.
Freeman, T.B., Campbel}, J. N. and Long,
D.M. : “Naloxone does not affect pain re-
lief induced by electrical stimulation in

726

17.

18.

19.

20.

21

22.

23.

24.

25.

26

man”, Pain 17 . 189—195, 1983.
Gerschman, J.A. and Giebartowski, J.:
“Effect of electrical dental anesthesia on
pain threshold and pain tolerance levels
of human teeth subjected to stimulation
with electric pulp tester”, Anesth. Prog.
38 . 45—49, 1991.
Han, J.S.,, Chen, X.L. and Xu, X.J. : “Effect
of low and high frequency TENS on Met-
enkephalin-Arg-Phe and dynorphin A im-
munoreactivity in hunan lumber CSF”,
Pain, 47 . 295—298, 1991.
Han J.,, Zhou, Z and Xuan, Y : “Acupunc-
ture has an analgesic effect in rabbit”,
Pain, 15 83—91, 1983.
Hannam, A.G. and Matthews, B. | “Reflex
jaw opening in response to stimulation of
periodontal mechanoreceptors in the cat”,
Archs Oral Biol,, 14 : 425—419, 1969.
Harvey, M. and Elliott, M. : “Transcuta-
neous electrical nerve stimulation(TENS)
for pain management during cavity prepa-
ration in pediatric patients”, Journal of
Pediatric Dentistry, Jan-Feb. . 49—51, 19
95.
Holmgren, E.: “Pain threshold effect of
peripheral conditioning stimulation”, Ad-
vances in Pain research and Therapy, 1.
761— 767, 1976.
Horowitz, L.G. and Kehoe, L. : “Multidis-
ciplinary patient care in preventive denti-
stry - Idiopathic dental pain reconside-
red”, Clinical Preventive Dentistry, 13(6)
. 23—29, 1991.
Kane, K. and Taub, A. . “A histroy of local
electrical stimulation”, Pain, 1 : 125—128,
1975.
Lee, P.K. Thorklid and Andersen, TW. :
“Treatment of chronic pain with acupunc-
ture”, JAM.A, 232(11) : 1133—1136, 19
75.
. Li, C.L. : “Neurological basis of pain and



27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

its possible relationship to acupuncture
anesthesia”, Amer. J. Chin. Med,, 1: 61—
74, 1973.

List, T. and Helkimo, M : “Acupuncture
and occlusal splint therapy in the treat-
ment of craniomandibular disorders”,
Swed. Dent. ], 16 . 125— 141, 1992.
Lynn, B. and Per], ER. : “Failure of acu-
puncture to produce localized analgesia”,
Pain, 3 . 339—351, 1975.

Macdonald, A.T. : “Acupuncture analgesia
and therapy”, In Text book of pain, Wall,
P. D., Melzack, R, New York, Churchill
Livingstone, 1989, P910—919.

Mahan, P.E. and Andersson, K.V. . “Jaw
depression elcited by tooth pulp stimula-
tion”, Exp. Neural, 29 @ 429—433, 1970.
Malamed, S.F., Quinn, C.L. and Torgersen,
R.T.: “Electronic dental anesthesia for
restorative dentsitry”, Anesth. Prog,, 36 :
192—200, 1989.

Mayer, D.J., Price, D.D. and Rafii, A.:
“Acupuncture hyperalgesia : evidence for
activation of central control system as me-
chanism of action”, Advances in Pain Re-
search and Therapy, Raven, New York,
1976, P751—754.

McGrath, P.A. : “Measurement of human
pain”, Endod. Dent. Traumatol., 2 : 124—
129, 1986.

Mellor A.C. : “A comparison of injectable
and electronic dental anesthesia in resto-
rative dentistry”, Anesthesia and Pain Co-
ntrol in Dentistry. 2(3) : 177—179, 19
93.

Melzack, R. and Stiliwell, D.M. : “Trigger
pints are acupuncture points for pain :
Correlation and implication”, Pain, 3 : 3—
23, 1977.

Melzack, R. and Wall, P.D. : “Pain mecha-
nism”, Science, 150 : 971—978, 1965.
Mei, L., Pu, S.F. and Han, ]J.S.: “Effect

727

38.

39.

40.

41.

42.

43.

44.

45.

of electroacupuncture tolerance by diffe-
rent frequencies on the opioid inhibition
to cardiovascular activity in the spinal cord
of rats”, Neurpeptides, 26 : 221—224, 19
9.

Noto, H., Roppolo, JR. and Steers, W.D. :
“Electrophysiological analysis of the asce-
nding and descending components of the
micturition reflex pathway in the rat”,
Brain Research, 549 . 95— 105, 1991.
Pertovaara, A., Kemppainen, P. Johansson,
G. and Karonen S : “Dental analgesia pro-
duced by non-painful, low-frequency sti-
mulation is not influenced by stress or
reversed by naloxone”, Pain, 13: 379—
384, 1982.

Quarnstrom, F.C. and Milgrom, P. ! “Cli-
nical experinece with TENS and TENS
combined with nitrous oxide-oxygen”
Anes. Prog., 36 . 66—69, 1989.
Richardson, P.H. and Vincent, CA.:
“Acupuncture for the treatment of pain
* A review of evaluation research”, Pain,
24 1 15—40, 1986.

Rooney, J. and Tronstad, L.: “Effect of
transcutaneous electrical nerve stimula-
tion on pain perception threshold and pain
tolerance level of human teeth subjected
to electrical stimulation”, Endod. Dent.
Traumatol,, 2 . 109—112, 1986.

Sjolund, B.H. : “Acupuncture conditioning
stimulation for pain relief. Part 1 : Pain
control and mechanism of acupuncture
analgesia”, The First International Sym-
posium on Acupuncture and Moxibusion,
1983.

Still, J. : “Relationship between electrica-
lly active skin point and acupuncture Me-
ridian point in the dog”, American Journal
of Acupuncture, 16(1) : 55—63, 1988.
Takeshige, C., Oka, K. and Mizuno, T.:
“The acupuncture point and its connecting

’



46.

47.

48.

central pathway for producing acupunc-
ture analgesia”, Brain Research Bulletin,
30 : 53—67, 1993.

Toda, K. Suda, H. and Ichioka, M. : “Local
electrical stimulation : Effective needling
points for suppressing jaw opening reflex
in rat”. Pain, 9 : 199—207, 1980.

Truhe, T. : “Electrical anesthesia in den-
tistry's future, Dental Economics, Octo-
ber : 89—92, 1990.

Watkins L.R. and Mayer, D. : “Organiza-
tion of endogenous opiate and nonopiate
pain release of substanc P and the poten-

728

49.

50.

tial evoked by tooth pulp stimulation in
the trigeminal nucleus caudalis of the rab-
bit, Neuroscience letters, 142 : 53—56,
1992.

Yonehara, N., Sawada, T. and Matsuura,
H. . “Influence of electro-acupuncture on
the control systems, Science, 216(11) :
1185—1192, 1982.

Youjing, W. and Shuangkun, W.: “Effect
of maloxone on the changes of the monoa-
mine neurotransmitters in rat brain indu-
ced by EA”, Journal of Traditional Chinese
Medicine, 11(4) : 286—290, 1991.



