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SUZUKI, T AND K KISARA Enhancement of phenol-induced tremor caused by central monoamine depletion
PHARMACOL BIOCHEM BEHAV 22(1) 153-155, 1985 —The effects of monoamine depletors and monoamine dener-
vators on phenol-induced tremor were studied in mice. The tremor nduced by phenol was enhanced by pretreatment with
reserpine or tetrabenazine, but not with syrosingopine However, a-methyl-p-tyrosine, p-chlorophenylalanine or
6-hydroxydopamine did not affect the tremor These results suggest that the depletion of central monoamines as a whole
contribute to the enhancement of the tremor induced by phenol

Phenol Tremor Monoamine Depletion

IN order to reheve man from the pain caused by carcinoma,
various phenol solutions have been used as the neuron block-
ng agents [10]. Following intravenous use of phenol solution
for relieving the pain, the induction of convulsion in man has
been reported by Benson [3] It is well known that phenol
and 1its derivatives are capable of inducing tremor or convul-
sions. However, there is little evidence concerning the
mechamism or characteristics of phenol-induced tremor. In
the present paper, a study was carried out to determine 1if the
administration of monoaminergic agents mfluenced the
tremor induced by phenol.

METHOD

Male dd-Y strain mice weighing 20-25 g were used. For
behavioral observation, mice were placed in individual stain-
less cages, and the length of time to occurrence of tremor
from phenol njection (latency) and duration of the tremor
were measured. The tremor was graded on a 4 point scale
according to the magnitude as follows; —: normal, +- shight,
++: moderate and +++- severe. Drugs used were as fol-
lows; phenol (Kanto Chemical Co, Japan), reserpine
(Sigma), tetrabenazine (TBZ, ICN Pharmaceuticals, Inc),
D,L-o-methyl-p-tyrosine (a-MPT, Sigma), D,L-parachloro-
phenylalanine (PCPA, Sigma), syrosingopine (Sigma), 6-hy-
droxydopamine hydrochloride (6-OHDA, Sigma) and 5,6-d1-
hydroxytryptamine hydrochloride (5,6-DHT, Sigma) Phenol
was diluted to 1 v/v% and injected by subcutaneous route.
6-OHDA and 5,6-DHT were administered intracerebroven-
tricularly after being dissolved into 0.5% ascorbic acid-

Ringer’s solution, and the others were suspended 1n 0.5%
Tween 80 and injected by the intraperitoneal route.

RESULTS

Pretreatment with reserpine at the doses ranging from 1 to
5 mg/kg produced a marked enhancement of intensity and
duration of the phenol-induced tremor in a dose dependent
manner. The duration was extended to about 270% of the
control group by 5 mg/kg of reserpine. At this dose, the lack
of righting reflex was observed in all mice, but latency was
not changed significantly by any doses of reserpine. Follow-
ing pretreatment with 100 mg/kg of TBZ, the duration of
phenol-induced tremor was extended to 330%, and latency
was shortened to 65% of the control group. The lack of right-
ing reflex was also observed in all mice, and 20% of the mice
were dead with tonic convulsion at the 100 mg/kg dose of
TBZ. Syrosingopine, on the contrary, had no effect on la-
tency, duration and intensity of the tremor at a dose of 10
mg/kg Both of «MPT and PCPA did not change experi-
mental measurements of phenol-induced tremor. The tremor
was not altered by any doses of 6-OHDA. 5,6-DHT slightly
enhanced the intensity of the tremor, but did not affect to the
duration and latency

DISCUSSION

The main finding of the present study shows that phenol-
induced tremore is affected by monoaminergic agents. In the
present study, phenol-induced tremor was enhanced mark-
edly by pretreatment with reserpine and TBZ. But the
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TABLE 1

THE EFFECT OF DRUGS WHICH AFFECT TO THE MONOAMINERGIC SYSTEM ON 1%
PHENOL-INDUCED TREMOR

Tremor
Dose and
mjection time Latency Max Duration
Drugs before phenol (sec) Intensity (mtn)
Control(1) 0 5% Tween 80 1069 + 84 + 2697 = 156
Reserpine 1 mglkg, 24 hr 9% 7+ 69 + 300 = 176
25 1025+ 69 ++ 366 = 667
5 994+ 52 +++ 722 = 884t
Tetrabenazine 50 mg/kg, 3 hr 1242 =+ 83 ++ 346 = 200*
100 792+ 76* +++ 896 = 1617
Syrosingopine 10 mg/kg, 24 hr 1079+ 65 + 254 + 186
aMPT 50 mg/kg x 3 days 1100+ 64 + 268 = 128
100 x 3 days 1175+ 67 + 272 + 240
PCPA 300 mg/kg, 24 hr 1083+ 76 + 265 = 120
Control(2) Ringer’s solution 946 + 62 + 341 + 257
6-OHDA 10 pg/mouse, 1 week 1100+ 70 + 332 = 242
20 1093 + 122 + 360 = 211
40 1179+ 96 + 322 + 210
5,6-DHT 50 wg/mouse, 1 week 1043+ 64 ++ 347 = 210

The values for latency and duration of the tremor are the mean + SEM of 8-15 mice 6-OHDA and
5,6-DHT were compared to control(2), and the others were compared to control(1) Statistical signifi-

cance, *p<0 05 and tp<0 001

tremor was not affected by pretreatment with syrosingopine,
a peripheral monoamine depletor [6, 8, 9]. From these re-
sults, 1t 1s inferred that the depletion of central monoamines
contribute to the enhancement of the tremor induced by
phenol, and depletion of peripheral monoamines 1s not in-
volved 1n the enhancement of the tremor However, chemical
lesions of catecholaminergic and serotonergic neurons
caused by 6-OHDA [4,12] and 5,6-DHT [12], respectively,
hardly affected to the tremor. Furthermore, «MPT [11] and
PCPA [5], catecholamines and serotonin synthests inhibitor,
respectively, also caused no enhancement of the tremor 1n-
duced by phenol. Therefore, severe depletion of
monoamines as a whole may induce the hypersensitivity of
neurons, and central monoamines as a whole, not individu-
ally, may possibly play a role as the stabilizer against the
hyperexcitation caused by phenol i the brain

Otsuka and Nonomura [7] have reported that phenolic
substances act on motor nerve endings so that a large quan-
tity of acetylcholine 1s released by a single nerve impulse,
and they have proposed the hypothesis that phenolic sub-
stances might act on central synapses by the presynaptic
mechamism, increasing the release of transmitters Banna

and Jabbur [1] have also reported that phenol has facilitatory
effect on central synaptic transmission, and this facilitation
1s decreased after repetitive admimstration of phenol There-
fore, they have suggested that phenol-induced facilitatory
effect on the central synaptic transmussion is due to the in-
crease of transmitter release. But the results obtained from
present study suggest that phenol-induced tremor 1s not
caused by releasing monoamines, because the monoamine
depletors or monoamine denervators did not mhibit the
occurrence of phenol-induced tremor

Although the present preliminary investigation grves no
information about the mechanism of phenol-induced tremor,
it suggests that clearing the action of reserpine to the
phenol-induced tremor may be a key to understand the cen-
tral action of phenol
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