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| Abstract

Effects of electrical stimulation of periodontium and noxious, non-noxious mechanical stimulation of
tooth on palatal blood flow were studied by using a laser Doppler flowmeter in anaesthetized rats.
The findings obtained were as follows:

1. Electrical stimulation of periodontium produced an increase in the blood flow at thin vessels of
palatal mucosa. Afferent groups which induced the flow increase response were A ¢ and C fibers.
2 . Mechanical stimulation of tooth produced an increase in the blood flow at thin vessels. No-
xious stimulation induced a marked flow increase. Non-noxious stimulation also induced a less
marked but constant increase in the blood flow.

3. At arteria palatina which spread thin vessel branches, electrical stimulation of periodontium
and mechanical stimulation of tooth induced a decrease in the blood flow.

4 . Both flow increase and decrease responses were inhibited following the resection of bilateral

ganglion cervicale superius or the intravenous injection of @ - blocker.



196

AR AR HERE

T 5

RO RERS D O ROERR~DOK
FHIOWTHH S I T 572010, & RREE L 72
F o FEHV, ERE~OBESHM S L EE
Pk, FEAR S OB I AT O 35 O ML S F 1 E
THEL L —W— F 77 —MfsH 2 LB
L7zo MG IR 12 v FHEE (DI2R,

BEEE) . B X OB —FEHELHOERRE (0

=EIRES) & L7z, -

BONZERILUTOBY TH 5,

1. OFMEE T, BRKROESFHIZ LD
Mg M e SHE SN ORI ERI T
SROOHERHEL, ASBLUOCHMIETDH - 72
2. TEAURIBRE & RARIC, B OREMIRIENIC &
) M B Tl g me 235 &2 2

7o MLFEHNNIZA00 8 LT O IR 0 SR B

SEE NGO, BRERBIC X ) FH 2 RS
Eﬁb%ﬂf:o ) | |
3. HEBIIRESCIE, AR OELE L ST

IO R X MR BOn e

STz,

4. HARMERIHOC X 2 OF oMb, EE
WREE S 7V 7 7 ERTA O FIR NI G2 &

) I Sz,
w 08

MRS R N2 728 1c, TEBRRICHER SN
LRHRICOWTIRINE TELANLNT
X700, T, BELVEL P OHRICERLS
S OISR M O KR B B R N 2 72 B O TRk
EICB U B ML R BB LS, ZORR,

M &) SRS MRS 5 2 & 2 R

U7z MFEHEMIFEERAEDIS AL, &
PRI ICEIRICEREE S N2 LY LRATE,
ORGSR IIROR. B X O
AT B EAMEEEIIOWTEARBEOE T

'071';’.0

KR DR ZHMEICT H72012, T » b

R VEREAOBEHM S BENES X kG

O FATO RO Ml FT =8I

23% 2% 19934

DWTEIEE L, I x i 288 2 33K HE &
FE L7z 2512, WEMEEHUER L S ICE

B EESE A 2 LR DR o v

T R A B2 72
X B &

1. £SEZHNR

TA RS —RMERERFL T v F8UL ((RE 240
~4808) HW, HWBERIZERB L B
R E M2 -BoOE0OmMEE{L 2 8E L7,
1) okl

BB 095 09— Z50mg/kg, WL ¥ v
100mg/kg* BIERNIZHEG LTIt - 72, B =
Whlo L, EIEEE L7, S8 B LKL
BEIRICH = 2L -3 s v R BT 2w, B
vrua=w s (FEM1.0mg/kg I .V., 05

| 0.5mg/kg/h 1.V .) I2X DIEFMLL 728, W

— L LT —TCANLHEE 1T 572,

By AR ML % 72 A RENIR & 0 SRR ICE06R L
2o 70, B EZMIEEESLOER L
(AT-600G, HA®XE),

EGRA37~38CIZZ2 A L H IcasLT* Hw
IR % HER L 72, |
2) HK
(1) &M 34

J R SREIHE MR R R R A,
MERBEB L OBELH 1 mmE#ET 52 L1
F ) IRE A MERE L 7o BARBEAIZSE 0. 5mm
DI U772 EEOM D AT v L A RF — L
BEBPBE 2mmT5 ~ 6 mmA| A L. BEREE
%A CREFMM  OMRErRTEE L, B
M HEER (SEN-1101, HAXE) BX U7
4V L—%— (S5-101], BANXE) 2B,
Fifdel.O0msec D E BRI % A E30Hz T208
M5 2 72,

(2) HEETHEVEM DL &k

BEARIEE O AR & 1) B 3 5 R LA
HAFETAH720I12, LEMAEIOLESHEE
A7 7 BHAHMEICRE SR L 7o SRR IR ER 2 M H
LIRS CHIM L7z, B & MAE &
LEcl el ool IRE 2 me /N5 7 4 »




197

N %, Ol

Ti7z L7z, WeiEs B ERIH S
g2 (AVB-9, HAN®E) 8k L7z, Tin
20~40 M D AT ¥ L A AF — VEHER % L EEM
FEAZHRI A LB L7,

(3) H A ey 1 %

2 MU A =T e i LB R oREE
R RFETIE ISR 2 BRI e BT
[ C20F0 N 2 726
3) MykflsE

Mg dAMEOF e SRR (LIT, OZFHE
). BLUPE—HuHLE A OZER ED
il (LLF. OF#HRE) TL—F— 77—
Myt (PERIFLUX, PERIMED) ®” %\ T
g0 4% L 72 (Gain 3 X, Time Constant 0.2sec,
Bandwidth 4 kHz) (Fig. 1),

3 A\
]

|

SEs

Electrical
Stim.

Q
1.9

hanice
Stim.

Papilla Incisiva

Site of Flow Probe (TPR)

Site of Flow Probe ( PA)

)

o

Fig. 1

Schematic illustration of experimental arrangement.
Blood flow was measured on left palatal mucosa at
second transeverse palatine rigde (TPR) and arteria
palatina beside first molar (PA) . Constant current
electrical stimulation (30 Hz, 1 msec for 20 sec) was ap-
plied to periodontium of left incisor. Mechanical sti-
mulation was applied to left incisor in lingo-labial direc-
tion for 20 sec.
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Compound action potentials recorded monophasically at peripheral end of left maxillary nerve. At the moment indi-
cated by a horizontal line in each record, a single shock of 1.0 msec duration with various stimulus intensities is ap-
plied to periodontium of left incisor. As stimulus intensities are varied from 0.2mA to 0.6mA in A, from 0.8mA to
2.0mA in B and from 1.5mA to 5.0mA in C, three peaks of compound action potentrals corresponding, respectively,
to activation of A, A S and C fibers, are altered in size. Conduction velocities are 40.5 m/sec in A, 11.5 m/sec in

B and 2.0 m/sec in C.
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Fig. 3 Effects of electrical stimulation of periodontium on blood flow (BF) of palatal
mucosa at TPR and PA, heart rate (HR) and arterial blood pressure (ABP). Stimulus
consists of a 20 sec train of square-wave pulse (1.0 msec duration and 30Hz frequency)
with different intensities (0.6 mA in TPRa and PAa and 1.0 mA in TPRb, TPRc, PAb

and PAc). Upward deflextion of blood flow indicates flow increase in this and all sub-

sequent Figures.
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Fig. 4 Effects of electrical stimulation with different
intensities on palatal blood flow at TPR and PA.
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Stimulus intensity-response characteristics for changes in palatal blood flow induced by electrical
stimulation of period-on’-t-“ifﬁ:‘l‘m*f(meaj_n. +S. D.: n=10) . The abscissa and the ordinate represent sti-
mulus intensity and change in palatal blood flow induced by stimulation, respectively. Closed and
open circles show responses at TPR and PA, respectively. The ranges of thresholds of A8, A ¢
and C fiber groups in eight experiments are shown at the bottom of the illustration. Size of re-
 sponses was evaluated by measuring shadowed area (see left inset). Flow increase is indicated

by positive response.
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Fig.10

Vascular architecture of rat palate using corrosion resin cast examined
under a scanning electron microscope. The tooth shown at right side is the

left first molar.
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