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Repeated administration of nicotine causes a tremor only in the tail (tail-tremor) of rats. The tremor is accompa-
nied with locomotor hyperactivity without rigidity and immobility of the whole body, suggesting the involvement of the
mechanism associated with the movement. The tail-tremor induced by nicotine was suppressed by nicotinic acethylcho-
line (nACh) receptor antagonists, but not by muscarinic acethylcholine (mACh) receptor antagonists. Moreover, the
tail-tremor was suppressed by S-adrenoceptor antagonists and benzodizepines. The tremor at rest is observed only in
Parkinson’s disease, which is improved by the use of mACh receptor antagonists. An essential tremor is one of the typi-
cal tremor connected with the movement (postural tremor) and improved with S-adrenoceptor antagonists. These find-
ings and results suggest that the nicotine-induced tail-tremor is useful for the study of the essential tremor as an animal
model. On the other hand, daily administration of nicotine resulted in an augmentation of the tail-tremor. The develop-
ment of the tail-tremor was suppressed by nACh receptor antagonists, N-methyl-D-aspartate (NMDA) receptor an-
tagonists and nitric oxide (NO) synthase inhibitors. These results suggest that central nACh receptors are essential for
the onset and further development of the tail-tremor induced by repeated administration of nicotine, and that NO for-

mation mediated by NMDA receptors is involved in the developmental mechanisms.
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Table 1. Effects of Acethylcholine- and Monoamine-Related Drugs on Nicotine-Induced Tail-Tremor in

Rats
Dose range Effect of Minimum effective
Drugs .
(mg/kg) tail-tremor dose (mg/kg)
Nicotinic ACh receptor antagonist
Mecamylamine 0.1-1 ! 0.2
Hexamethonium 0.5, 1 —
Muscalinic ACh receptor antagonist
Scopolamine 1,2 —
Atropine 2.5,5 —
f-adrenoceptor antagonist
Propranolol 5-20 !
Pindolol 5-20 )
Arotinolol 5-20 ! 20
Carteolol 5-20 ! 20
Metoprolol 5-20 —
Serotonin-1A receptor antagonist
WAY-100635 0.03-3 \ 1
Serotonin-1A receptor agonist
Buspirone 1-20 1 5
Gepirone 1-10 1 5
8-OH-DPAT 0.01-0.1 1 0.03
Nicotine was administered at a dose of 0.5 mg/kg/d (s.c.) once daily in rats. Each drug was intraperitoneally administered be-
fore the 15th nicotine treatment. Drug doses were expressed in terms of the free base. — : no change, T : increase, | :
decrease.

Table 2. Development and Occurrence of Tail-Tremor Induced by Nicotine in

Rats
Development Occurrence
Nicotinic ACh receptor antagonist
Mecamylamine | |
Hexamethonium — —
f-adrenoceptor antagonist
Propranolol — |
Metoprolol — —
Carteolol — —
NMDA receptor antagonist
CPP | —
MK-801 l D
NO synthase inhibitor
L-NAME ! —
L-NA ! —
— : no change, T : increase, | : decrease.
W|EH) - EfE S Wo 22 GEOEREEZ DT, W 4. tail-tremor €7 /L& AW /CFHAMIREIE DR
NI U 2 IR R e - 2 &, NS X
BT KLFU D REREMHES R VT VE R BT KL > R S A RE PR 1 3 L
W73 tail-tremor OMFIEMZRLILZEKD, THEEMZRTA, REANIIRIRS & OREIEH

tail-tremor |&/N—3F >V IR IREEXZ DISD L A ARE MHO, FLEK[EXMEBEOREFETIIMAZEZTH
PEIREE DY FMICE A TH B EEZ BN 19 %. F 7=, clonazepam % primidone IZ1Z IR D &l
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Fig. 1. Possible Mechanisms of Tremor
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Vim: ventralis intermedius thalamus, VL: ventralis lateral thalamus, Pall: globus pallidus.
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HEBEZLNS.

— 77, propranolol % tail-tremor O ¥ 8 Z #I | L
7= 73, propranolol d {RIEEITII Yk B K ONHE: 7 H]
& B tail-tremor DGR (U N > REEBIR) A
SN Zo/ERIET, 7 RLF U ZEKIT
tail-tremor O FEIEMEICEI G L TWB T & zmkL
TWa., 512, FREBITHEOERVIEERY LT
RLF U 2 Z5KEW 35 D carteolol % 8, 7 K L F-
1) 5% ARG R A9 HE W 3K O metoprolol TlX 2 D &
SIERIALNRN > ENG, FIRED B,
7 RLFY 2B ROBENRE SIS N, ZaF >
ZRRTFRHRERICBWTHT I =)L T I i
DRIFAARSDHEAR LITEEL, /LT RLF U > Ol
BEERiET 2.2 Lizhi> T, ZoZaF>n /)
7 R o BEE 2 tail-tremor D FEH I
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methyl-D-aspartate (NMDA) 22 ZKHIIIC X 0 FE
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MBI L TWS ZEpURBINTWS, 22
T, ZaAF 2ITX> THEFH I NS tail-tremor D E
i & FEHIT KT 5 NMDA 2%k & NO O 512D
WTH Nz k55, NMDA 32 2K W7 3£ O CPP &
dizocilpine (MK-801) fi TNZ NO & RLFHEHE D N,
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Fig. 2. Presumed Mechanisms of Nicotine-Induced Tail-
Tremor on the Onset and Further Development in Rats
nACh: nicotinic acethylcholine receptor, 8,-AdR: f,-adrenoceptor, 5—
HT;, R: Serotonin-1A receptor.

nitro-L-arginine methyl ester (L-NAME) & N,-
nitro-L-arginine (L-NA) I tail-tremor D F 17 &
BITHEBZEDOHMEMGEL 7z (Table 2). 23
ZaAFRTIINE I DB DR F T ATEET
Zo0F RFREFERLTIVE X VO % B
MmEgs2EM5,Y _aF > OEAEGITHED
tail-tremor OHERIC =3 F > 2K = U Tl X
NETIVEY I VBICEDNOEENEEGETSI &
MR I NI,

PLEDOFEFR KD ENN Tz tail-tremor D Bk &
B OMWREEEF % Fig. 21289, ZaF2I2&>T
FEFHI NS tail-tremor DFEHTIIHM O F > %
BERORFIZE > TEESI N, TORIERITHL
THT RLFU ZERE S-HT s ZBEERIEitE
BNCIERL, X2V 27 EE 2B MHIICE
HATHZENHESMNITESZ. 51T, tail-tremor
DRI H U TIEH IR = aF > 2%, NMDA %
BEKRNO EANEET 25 I ENHSNITES
z.
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EE O AHEZTOCHDTIREE Y EE
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