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220 g 27322 As 2 CAZART L&A
QiLr?, olE AAY T4 FELE LA 2L
2 AX AFE Afke] s Zo] FARE,
Aol AT FA AFL TS 42T
AFHAE YEhhe dolEd dE =Y
ANe 7R FEATY Axd wEE o]
AL ool g 59 AVE H|HdE A
2 st £5 A7 o]§¥ 5 Uon B
a8 544 T4 FEe) AeHe HAd
JgAH oz &L Yrhle dEEL 55& 93
Ae ZoE JEhdch

A} JGdX 59 43kE 93 AHgste o
HEHQ FEo| eugenololF & 4= 121, eugenol&
T2 IS AFEo MEEe] dFHLRE o &
H3 gtk Trowbridge®” & eugenol®] 5417
o )X 9L B39, Kozam™ Newark
®, Brodin® Roed?& WZAZY FRALH &F

al,

A9 Al )& eugenold] EF ] thd] A3k
o5, Hume™'W& eugenol®] X tig %/
B3 B3k, Kwons'?& Aotd A= dg
K427 9] ukg-ol] U & eugenol® 4F o] ES]
32 rud b o

) X FQA A eugenolo] @] o] &H AT
eugenol& AFAH T th 54¢ 7ML 71 o
Boow FA X §FE FAGT A5 A
Aot AH Fege Jeho] A4 FF5E A
AN7)= 229 sjge] f7E & 5 Uk Wt
Aol U SR ABAX HgHoz
£8o 7152 AAAITIE AEFHY] EZ] capsai-
cain® 1 STAEo)E & £ U Capsaicin
nEA FEHE e %E Fe 29 ju=
capsaicing A4lH oz Fo3hd o8 FFL TE
oA 38t AZ, 4 AFH 7AF 2AF o3
dolyt Bguke-g AR ®, FThHoT A4E
A7 257 #Ed cAdMRY Fedes #
A7 W, 2E2AZ] SXE FIMAIIGPY. I
23 HTE A% capsaicin®ILE herpes vi-
rus AEFe] JehlE $59 AR ol&dlEHe
Ax7t Por2 ., capsaicin® A3 FA4E
FFAI lo] BAgo]l HE FEA S Aide] B8
3 HZ capsaicinFEA 7} g E o] 2 JFEATT
HIEI Qe

Capsaicinfr =4 2 ¢8 % 313E 2 shogaol¥ pa-
radol®] 9129427, Chois® & capsaicin® paradol©]
T FaA=Fol o3 ATk A FE Al
v)x e EFE vAEYT, Lee5?-& capsaicin, pa-
radol® shogaol®] FalA=ol &3t MpFukatet 4l
AERAYT AxA7 2] substance poll

% o] A7 1900dE AL FAATH

Aol g 23
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R ERE AdFstgen, e 2L cap-
saicinf-E4 9 demethoxy-NE7} 22 =0} Chois*”
o] WEAE T} A4 T4 AAAE AFFo) A9
substance P&l gt A& 83 vt vk De-
methoxy-NE= Fig. 1°] =AE Z 29| vanillyl
ring®l 234 side chaindl oleic acid’} 2%€ +*
ZZ 7 AgEERAN 5L dig d9ot
ga3 EZojt,

E AN M= capsaicin® 1 A Y IEAE-&
g3l 3 X4 B8l AMS-3 eugenol® XN EAE
Nl gt 2M capsaicinFEAESY ¢ £F AR

Ao} g P54 AFstaA e

R
CH,NC(CH,),CH=CHCHCHs

[Q capsaicin

OCH;
OH

i
CH.NC(CH,),CH=CH(CH,),CH,

O

OH

DM-NE

Fig. 1. Chemical structures of capsaicin and de-
methoxy-NE(DM-NE).
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AZF 2.0~3.0kgWES] FTA7F &3] PEd
ngFelE HEFER A9 TEgio]l Ao, o
&, eugenol, capsaicin® demethoxy-NET- 2.2
TE3AT. AYEE-L halothan+ A4 Ejtaz
T E Al S ¥ A Fkgd 60mg2) a-chioralose
(Sigma) & A& B3 FAksle] RAnH 5 B
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Eugde] aZAFHTG. RFo] FES FHEd)
f8te] Adof m= dtet HA A X#E ALAR
ol-g-3te] A HFE AFsAA oL ¥4
fon, 5o FIAF g5 o= AT
AL V1837 Yt FEY] golEE HES
EA712 A% 0. 1mme] AAFE I Fsk
o 283 FEo] XA FEAZY nA=
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A &g AAT U ¥F IAXVNEBE
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Aol A1L-8F 2B eugenol(G-C Dent. Indust.
Co.), capsaicin(Sigma Co.)# demethoxy-NE©] %
21, capsaicin® demethoxy-NE= 10% Tween 80
(Sigma Co.), 10% ethanol(Merck Co.)3 80%
A2 gy 2 T4E vehicle2 1.5% 9] $%
(v 2 BA3te] AMS-31Y3L, eugenold AL
AME-EtdTt. ZF AEdelA] Ao FEE HLY
Bl A7t 2EH e XojebEo] FES
Al g EE Y F1EAeolE AER 2338
597 X 3G T 2N vehicleS LA
A2 EAAA ) FE-& HRAE Addle
FFo AAF HFL AHd Eo) smm FEHE
Gelfoam(Upjohn Co)& £ FEL A3t 30
B HEAA 4P T e Aska, Wi ZolE vehi-
cled 3087 A&l xR 30

3. AT H7|RS E JfFEALY 72

A2l FafAt=o] o3 dojube MNTRIALE 7]
53871 18t A7t =&E X o} obFo] A7 0.5
mmEE 28 #AFg AUt AFE A=)
(W-P Instruments, model 1831)0] d&sle A=
7171°] 1msec?] rectangular pulse® 713l HA
719 odolBT MEe ZAEI} SEEE A%}
& F3k3, X9 28] =R 100psecd] @Y
A71A4=E 7FT felRisel oe) fard &



A=E ACEFEVIZ 1,0008] S5t ez iz
(Tektronix, model 5113) ¢l 4] 8218+ ¥ PCM adap-
tor(Medical System, model PCM-8) & %3} VCRl
153 712384t 23x9 71Ee GEFHEAA
(N=T) FE2EHF, FEXNHF 60%, 12087
590 22 7153k c) AR FEE HE
&) EFE FRE A$oE AFATA A of
NHe MTFHAE FEAHEAME, 308 FES
&5k 37C YA dFE AHAE, AFF 308,
60%3} 120% B3A 2t 7153kt

4, §8He 718

3708l 24 poold: Tx Wl A&
3la, FFdd] 7188 AS5E
ABEFES AE WIFH % 2
NEagt. A2 BEE C AANRFE FEAI
Nl FEF A==, A7 100psecd] Td A
NAFE WF—-olHFAFE ol &3AT. AT
sl YeElhd 85390 ACEE7IE 53k 10,
000Y] ZE3}3, A2 AFTA F1¥ ¥ PCM
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7188 FEHLIA(NZET), 08T FEHSF
37Ce] A EFE AFE JAF, NHF 308, 60
B3} 1208004 242 71550
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5. AZEN
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PCM adaptor® E3l e4dzxzmzd A3HEA
A8 237X (Cambridge Electronic Devices3]At,
model CED 1401) & o]-&-3}4] ZFele] 4841713
signal averaging program$ °]83t] &3t
olol B AR ZAEY B EFAAY A
719k FEIE Atstzn, FEHEAN N5E 2
Ax 2 AASFAYE 28 3o 28R A
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AZEe ATHAE el gAAF Zre A
Aol e} B 2polE B 5~10pAR H 7.4 1.
AE BAT, 4717 100psecs] ©GLAF 93]
of7]|HE otolB AEe ZAEY FEIIE 6~8
msecE FTF 7.5+ 0. TmsecF 2™, AR A7e
A 2 27} wl$- sk, Z4F FEo] XFA=l
s ol AFukAte] W EHE FEHE A
Aol 71&83 golB AEY AR AV, FEY]
2 A% AFPEE YR s BE2 A3
¥Z§ 2%, vehicleE HEAIZ UERTAA o
Eg Ao ZARE dodle Af AXASH
o} 2Axd FE/E FEAE JAFFEH 24T
AFHNAA] FolE HolA gsten, 54Fe 4
AAZ AxE BFE 158 SRV FEHE
Mol 4% ANz FL§ WP E XNFE FY]
A=y o dojuke ATRHAbe FEVE L
w) gkgich, 23 ool B M 2AES A
7l FEHEA /M AFT2ATN FUT xhe
A o) A7HAF ) e} Zadhs S B
EugenolZolAE /NFEMIE dodle A4
7} F2AE AFRE F7hsko] 2417 BHAA7A
B 1.8~2.08] F/1E B BAFLR 9
A ggron, 59 Tl FF 7o) 3 F7FAY
A8 AFL % AFHANE dedA ¥ B
27} BitH(Table 1). 2y FolB AE] 2
AT BN FJE3 2AHA F§E TA ¥%
ou(Table 2), olB A9 AR Ivle
eugenol®l o131 k&G 147 FRE st 1
E9E vehicle?Hs H&A1Z diEZe ¥F 2%
AHRFERE fo03 olE R 59FdE FE
HeAY e AT A3 A= T
314 e 3tcH(Table 3).

CapsaicinZAAE &34 1ANNFRE JA7
ZAEE 2713t 54 F o= FEAEA Hl# 2.5
v Z7}3lon(Table 1), SAEe] FE7e ¥
37} 99K Table 2). ZAE9] #AV|E 24T H
BAAA & \atE RolA| gten 54Fde &
224 Ad uls] Z2tgo vehicle® T Xl &
Ho]A] ¥¥th(Table 3). Demethoxy-NET-NAE
ANAF ZxE FEHE F 2AWARE A ¥
37t gy 5¢ FoE 18k BEE BIL
(Table 1), S4%9 /% 54F] F8 #&E



Tabel 1. Effect of eugenol, capsaicin and demethoxy-NE applied to dental pulp on the threshold
intensity for digastric EMG evoked by stimulation of dental pulp

After Application

Experimental  Control
Group 0 60 min 120 min 5Day
Vehicle 1.000 0.940+0.175  0.978+0.022 1.037+0.037 1.500+ 0.577
Eugenol 1.000 1.8024 0.474  2.027+0.424 1.887+0.374 7.262+ 0.247*
Capsaicin 1.000 1.039+ 0.073 1.210+ 0.007*  1.271+0.034*  2.524+0.410
Demethoxy-NE  1.000 1.004+0.004  1.148:+0.087 1.150+£0.127  2.421%0.616

Experimental number was 5.

Fraction was calculated by the ratio of experimental values to control.

Threshold was determined by rectangular single pulse with Imsec duration.

* . P<0.05, compared to vehicle group.

Tabel 2. Effect of eugenol, capsaicin and demethoxy-NE applied to dental pulp on the latent period

of anterior digastric muscular EMG evoked by noxious stimulation of dental pulp

After Application

Experimental  Control
Group 0 60 min 120 min 5 Day
Vehicle 1.000 1.0414+ 0.025 1.025+ 0.024 1.018+0.007  0.987+0.019
Eugenol 1.000 0.984 0.024 1.018+ 0.008 1.028+ 0. 015 -
Capsaicin 1.000 0.970+£0.026  0.988+0.020 1.024+£0.020  0.980+0.025
Demethoxy-NE 1.000 1.029+ 0. 028 1.030=+ 0.035 1.055+ 0. 042 1.010+ 0. 034

Experimental number was 5.
Fraction was calculated by the ratio of experimental values to control.
Stimulation of dental pulp was performed with 100psec duration and two-fold of threshold intensity.

Tabel 3. Effect of eugenol, capsaicin and demethoxy-NE applied to dental pulp on the amplitude
of anterior digastric muscular EMG evoked by noxious stimulation of dental pulp

After Application

Experimental ~ Control
Group 0 60 min 120 min 5 Day
Vehicle 1.000 0.965+0.108 0.836+ 0.093 0.851+0.039 0.650+ 0.119
Eugenol 1.000 1.054+ 0.225 0.514+0.142  0.505+0.117* -~
Capsaicin 1.000 1.042+ 0. 143 0.946+ 0.036  0.959+0.132 0.529+0.214
Demethoxy-NE 1.000 0.975+ 0. 136 0.80240.095  0.790+ 0.088 0.191+ 0.099*

Experimental number was 5.

Fraction was calculated by the ratio of experimental values to control.

Stimulation of dental pulp was performed with 100usec duration and two-fold of threshold intensity.

* . P<0.05, compared to vehicle group.
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B Table 2). 23 demethoxy-NEFIIAM=
ololE AB TS FAEryE 3L wx

ZRXH(Table 2).

2. HEMA EENMT0| Cfst eugenol, capsai-
cin} demethoxy-NE2| &1}

TxANAe FEAT i FEe] EHE BF
317 98 %Z s HALBE st &
@o] ANAFeg oprlE EHAE FHTAA

7123 1}, demethoxy-NEE A71A=0] 23] o
v AS AR C AAERY 8539 s
s gaMe A 9FE FA gou &Fd
918 2E B2ARAD. o] A FEAAF 60%
ARA 3o 28 Hon AN3] JEFE FE
Bolu 908 AHFole 4Hdd] HBHA R
(Table 5). Capsaicin® EAX7Z] HE&F %5
Hg 30834 C ABAHR] FEAEE &4 A
HQ3, capsaicin® AFE 308714 #-2A31A F43

Tabel 4. Effect of capsaicin on the neural conduction of A5 and C fiber in saphenous nerve

AS Nerve Fiber

C Nerve Fiber

Amplitude Conduction Velocity Amplitude Conduction Velocity
Control 1.000 1.000 1.000 1.000
After Washing
Immediately 0.491+ 0.081* 1. 0594 0. 039 - -
30 min 0.741+0.131 0.936+ 0. 142 0.480+ 0. 080* 0.981+0.015
60 min 0.667+ 0. 151 0.968=+ 0.125 0.505+ 0. 225 1.009+ 0.043
90 min 0.895+0.175 1.0794 0. 098 0.985+ 0.335 0.993+ 0.081

Experimental number was 5.
Concentration of capsaicin is 1.5%.

Fraction was calculated by the ratio of experimental values to control.

* . P<0.05, compared to control.

Tabel 5. Effect of demethoxy-NE on the neural conduction of A8 and C fiber in saphenous ne-

rve
Ad Nerve Fiber C Nerve Fiber
Amplitude Conduction Velocity Amplitude Conduction Velocity
Control 1.000 1.000 1.000 1.000
After Washing
Immediately 0.211+0.097 1.0234 0.024 0.324+0.172 0.984+0.037
30 min 0.437+ 0.114* 1.096+ 0. 076 0.500+ 0.220 1.009+ 0.016
60 min 0.375+0.235 1.072+ 0.051 0.575+ 0.255 0.975+ 0.036
90 min 0.641+0.119 1.026+ 0.074 0.620+ 0.100 0.946+ 0.077

Experimental number was 5.
Concentration of demethoxy-NE is 1.5%.

Fraction was calculated by the ratio of experimental values to control.

* ! P<0.05, compared to control.



Tabel 6. Effect of capsaicin and demethoxy-NE applied to inferior alveolar nerve for 30 min on

the digastric EMG evoked by noxious stimulation

of dental pulp

Capsaicin Demethoxy-NE
Latent Period Amplitude Latent Period Amplitude
Control 1.000 1.000 1. 000 1.000
After Washing
Immediately 1.306+0.186 0.654 1 0. 056™ 1.019+ 0.031 0. 747+ 0.198*
30 min 1.049+0.129 0.851+0.141 1.0494 0. 049 0.837+0.103
60 min 1.044+£0.124 0.821+0.111 1.03940.079 0.619+ 0.021
90 min 1.027+0.107 0.812+0.102 1.056+ 0.050  0.905+ 0.130

Experimental number was 5.
Concentration of demethoxy-NE is 1.5%.

Fraction was calculated by the ratio of experimental values to contrgl.

* . P<C0.05, compared to control.
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genoli, capsaicin® ¥ demethoxy-NET 22 +
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— Abstract—

EFFECTS OF EUGENOL, CAPSAICIN AND DEMETHOXY-NE ON
THE PAIN RESPONSE OF DENTAL PULP

Eun-Goo Lee, D.D.S., M.S.D., Chung-Sik Lee, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to investigate the analgesic effect of eugenol, capsaicin and demethoxy-
NE.

Young adult cats, weighing 2.0 to 3.0kg, were used. Each animal was anesthetized (a-chloralose
60mg per kg body weight) and divided into four groups; control, eugenol, capsaicin and demethoxy-
NE group. The anterior digastric muscles were exposed and a pair of electrodes was inserted to
record the electromyograms. To expose the pulp, each canine teeth was prepared with a low speed
bur under cooling and used for recording anterior digastric muscular EMGs evoked by noxious stimula-
tion of dental pulp.

To observe effects on jaw opening reflex, inferior alveolar nerve of both sides were exposed
for drug application and wire electrodes were inserted in anterior digstric muscle for recording the
EMGs.

To observe effects on action potential, saphenous nerves of both sides were exposed and three
tissue pools were made from surrounding tissue. The most distal pool was used for applying stimula-
tion, the most proximal one for recording of action potential, and the other one for drug application.

One side of inferior alveolar nerve and saphenous nerve were used for eugenol, capsaicin, or deme-
thoxy-NE application, the other side of nerve for control experiments(only vehicle application).

Anterior digastric muscular EMGs evoked by noxious stimulation of dental pulp were recorded
before drug application, immediate after drug application, at 60 and 120 minutes, and 5 days after
drug application.

Action potentials were recorded before drug application, immediate after 30 minutes drug application,
at 30, 60 and 120 minutes after drug had been washed out.

The results were as follows;

1. Eugenol had a continuous blocking effect on the anterior digastric muscular EMGs evoked by
noxious pulp stimulation and after 5 days, showed completely blocking effect.

2. After 5 days, demethoxy-NE applied to dental pulp had a considerable blocking effect on the
jaw opening retlex evoked by noxious stimulation but capsaicin had no significant effect.

3. After 5 days, eugenol group showed the strongest blocking effect among the all experimental
groups on the jaw opening reflex evoked by noxious stimulation of dental pulp and capsaicin
group showed the weakest blocking effect.

20



4. Eugenol had a completely blocking effect on the action potential conductivity of peripheral nerve.
Capsaicin and demethoxy-NE had the blocking effect on the action potential conductivity of AS-
and C-nerve fibers.

5. Capsaicin, demethoxy-NE and eugenol applied to inferior alveolar nerve surppressed the jaw ope-
ning reflex evoked by noxious stimulation of dental pulp.

Key words : Eugenol, Capsaicin, Demethoxy-NE, Jaw opening reflex, Action potential, Inferior
alveolar nerve
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