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Abstract: The effect of afferent signals from the periodontal ligament and muscle spindles ofjaw-ciosing muscles
on adrenal medullary function is not known. We approached this matter through analysis of adrenal sympathetic
nerve activity, trajectories of jaw movements, and EMG activity of the masseter muscle recorded simultaneously in
anesthetized rats. Rhythmic jaw movements (RIM) were evoked by repetitive electrical stimulation of the cerebral
cortex. ‘

There was no significant change in the adrenal nerve activity during RIM. When a 2 mm-thick wooden stick was
placed between the opposing incisors during RIM, the activities of the masseter muscle and the adrenal nerve were
facilitated. The facilitative response of the adrenal nerve returned (o the pre-stimulus level after the wooden stick
was withdrawn. After sectioning the bilateral maXillary and inferior alveolar nerves, the facilitative response to the
masseteric activity due to application of the wooden stick became greatly reduced but no significant change was seen
in the adrenal nerve activity. The masseteric activity increased while the jaw was stretched during RJM to increase
the afferent signals from the muscle spindles; however, the adrenal nerve activity did not change significantly.
Adrenal nerve activity was facilitated when pressure stimulation was applied manually to the upper incisors. The
facilitative effect was much greater during repetitive stimulation to the teeth than that observed during continuous

stimulation.

These results indicate that afferent signals from the periodontal ligament are responsible for the facilitation of
adrenal nerve activity. ’
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Fig. 2 Rhythmic jaw movements evoked by repetitive electrical stimulation of the cerebral cortex

SO L, THEBEERS O Y REL:. AR
BREHENE T 703 -5 4 YV LIzAF VY LABE

FIVIUBHEIC S L7, BIERBME MM T 5 7010

ERIEE A R L ERBERBE T TENOBZBIZADT %
Mk rBH S TOIL0—KREHEHE LTE
FHE»r OB L7, THRADRSRBRARD R LSS
BIEAETUL, HEE/II O CRLMKEES %
BUBMIE L7, BRI ~7-EEBRR % 5009103 1
R ’

BB RO BEHES SVA S v ¥ —T05/
HICERH L7 ERELVLBHED S OREBHED

EALPRIB X EMRES CHEEREITIEIICON
T, BIBREMEORBEEENELIC L hEFMm L.

0. # 2

X 2 SRR BB ARSI L W FR ShA-THE
B, BEAHERZ O IR KB EERE O R R
SEBIERY. FRINL-THRESE, HEHBIZ5@O
BETRIBESND THROMMIEG TH o7, TOK
HFRMEOTHEHLFRLATLL, EA -0
BOPAOL MBI THESMAEDOL L ETET S



102 ' FEHEAEEE4 © 99-104, 1997.

XEORS

TRENEEXS .
opend- Nt

K5 EE

BRSSO oo 12150
BEEE oo oo 0%
o 4,
Ss

B3  ETUEMTORNKREDEIEREARIEH~RIZT 7R

Fig. 3 Effect of application of a wooden stick between the opposing incisors during RIM on the adrenal nerve activi-
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Fig. 4 Effect of application of a wooden stick during RIM after sectioning the bilateral maxillary and inferior alveo-

lar nerves on the adrenal nerve activity
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Fig. 5  Effect of stretch of the jaw during RJM on the adrenal nerve activity
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Fig. 6  Effect of pressure stimulation to the upper incisors on the adrenal nerve activity
Left: continuous stimulation, right: repetitive stimulation

R 5B EFREDO THEERH I THERLE LL &
DEFPITH 5. THEEF L T2 BIRAFIEE A 54
L7z L»L, BIBRREREORERKIITHROESH
WCHNTHL PR EPRO LN L2 o7
4. EREEAOERHI BB BAEEHICRITTE
&

X6 i EFREEBEAMADERIEEIT o7& EDFE
BOITHH. EAOEHEIC L DEIFERBHRORESR
BiEmLz., L2LE0RHRIE, FREMNBL LK
BERIEDIIZ S HBRED o7, '

V. ¥ %

AEFZEE, WRES X CHOBHED S OBREIHER
PEIEMEOBBICRIZTESE Y, B 73—V T3
YRWERE L TV ARBEMARES 2 T A LI L
DIRET L7, KIMEEFREED) X3 H V% THESS
IZARR Z2RE S ¢ 5 L BB KRS WML 7225,
ORI EFAMIEL L O T AR 2 G0 L 2B T
BEDON Dol TOILIIRFKAICLYEL
Bl ARG B OB NN IR IE D & O RRE B AT



104 FRPRAERE 4 1 99-104, 1997.

S¥5ZLERLTVE. BOBHHED S OBREER
PRI R EMREICRIITRBIIOWTHUTO L
WERBIENTEL. VI H N0 THRESDIZIL,
TR DOELIZEV BG5S E T 525, BB
BRI O PR LR D SN h o7, FE
BRBLUTHRESEZO LB Th, ARSI
ERESE D © D BREFROWINC X o THAHIES T
T2 5, BIERBAREEICIIED S 2B DAL R
ol E6IZ, THEES L CHOSGHELS O
BREBHREZEMEETH, BIERBRAZEEIIEML 2
ol BEDOZ EHG, BOFHED S OBREER
AHEAIL T BB RBRMARIEE B R RIZE 2V
EWG o, ’

BEARAR 35 & UM SR LI 0 B 1 4R S B B A B R I
BRI RBIOVTRRDOLICELLND, L
MIEL LU T REME 2 UM L 2B AR A 5
2B, HAEWETHEYES LB O, S,
BEPOOBEERIELBLETHL. Lo LAEER
KTk, EREEREERINAO S OREBHIC
L DA REMEES~ORBIIIIL ALTO LN p
-7z,

FEC &Y EARE OB AR 21T - - Ic A b h -
B R EAEIEB OEING, HHEAIM L Y RERI- DI
5ﬁk%#ot.E@ﬂﬁﬁ@%ﬁ%%ﬁﬁ@wﬁMK
HAMTHHI Lid, wiRBUREIEROBRBOIMEDED
ERMEREL TS, EROEBEICEI5) X3 7
»&%%Ki6%ﬁﬁ@ﬁ%ﬁ®ﬁ%mmiﬁ%u_%
HREMEESHOBMCEFS T2 L Bbh s,

BRI BT 2 BRESHRIE O R OSBRI 1
5§®uﬂu%ﬁ,&ﬁ,ﬁﬁ&5ﬁaé.N@mﬂ
BRREETZ v F OENORERED BB EE I R
T RE LR, BRI ISR AR L, B
ERFHTIRIEMT 2 L HELTVE, SO EMLD,
Eﬁuﬁﬁﬁgﬁﬁwﬁﬁﬁwiwu,mﬁ%fitt
R O ORRBEFRISIT T2, BLrOBREBHROY
BrZFrL0sEZLNL.

V. # @

BEERHIIA U D HARED O O RE I3 BIE 5 Btk
EEE IS, BIEMEREYAS L T\VWD T & 48

LM o7,

—_
~

10)

11)

X ®

HILAME, AIFER Wl OSw, & 5%, #EE
EWAR, FEBFERREISE W& RIND LT,
1-116, BE¥#&k, i, 1988

Matsukawa, K. and Ninomiya, I.: Changé in renal nerve
activity, heart rate and arterial blood pressure associated
with eating in cats, J Physiol, 390 : 229-242, 1987.
Matsukawa, K., Honda, T. and Ninomiya, L.: Renal sym-
pathetic nerve activity and plasma catecholamines during
eating in cats, Am J Physiol, 257 : R1034-1039, 1989.
Anderson, D. J., Hector, M. P. and Linden, R. W. A.
The possible relation between mastication and parotid
secretion in the rabbit, J Physiol, 364: 19-29, 1985.
WAt sr, BEAER, WHEIFK @ EREREER
DIPRIEE BT TR, WAL, 36 : 526-535,
1994.

Tuéhiya, T., Nakayama, Y. and Ozawa, T.: Response of
adrenal sympathetic efferent nerve activity to mechanical
and thermal stimulation of the facial skin area in anes-
thetized rats, Neurosci Lett, 123 : 240-243, 1991.
Bereiter, D. A., Engeland, W. C. and Gann, D. S.:
Adrenal secretion of epinephrine after stimulation of
trigeminal nucleus caudalis depends on stimulus pattern.
Nevuroendocn'nology, 45: 54-61,1987.

Shingai, T., Takahashi, Y., Kobayashi, H. et al: Change

in adrenal sympathetic efferent nerve activity during

_chewing in the rat, Jpn J Physiol, 43, Suppl.2: S266,

1993.

Sasamoto, K. Zhang, G. and Iwasaki, M. : Two types of
rhythmical jaw movements evoked by stimulation of the
rat cortex, Jpn J Oral Biol, 32: 57-68, 1990.
Morimoto, T., Inoue, T., Masuda, Y. et al.: Sensory com-
ponents facilitating jaw-closing muscle activities in the
rabbit, Exp Brain Res, 76 : 424-440, 1989.

Niijima, A.: Effect of taste stimulation on the efferent
activity of the autonomic nerves in the rat, Brain Res

Bull, 26 . 165-167, 1991.





