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SUZUKI, T AND K KISARA Enhancement of phenol-mduced tremor caused by central monoamme depletton 
PHARMACOL BIOCHEM BEHAV 22(1) 153-155, 1985 --The effects of monoamme depletors and monoamme dener- 
vators on phenol-reduced tremor were studied m mice. The tremor reduced by phenol was enhanced by pretreatment wtth 
reserpine or tetrabenazme, but not w~th syrosmgopme However, ot-methyl-p-tyrosme, p-chlorophenylalanme or 
6-hydroxydopamme did not affect the tremor These results suggest that the depletmn of central monoammes as a whole 
contribute to the enhancement of the tremor reduced by phenol 

Phenol Tremor Monoamlne Depletmn 

IN order to reheve man from the pain caused by carcinoma, 
various phenol solutions have been used as the neuron block- 
mg agents [ 10]. Following intravenous use of phenol solutmn 
for relieving the pain, the induction of  convulsion in man has 
been reported by Benson [3] It is well known that phenol 
and its derivatives are capable of  inducing tremor or convul- 
stuns. However,  there is httle evidence concerning the 
mechanism or characteristics of  phenol-induced tremor. In 
the present paper,  a study was c a m e d  out to determine If the 
admlnistratmn of  monoaminergic agents influenced the 
tremor reduced 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 injecuon (latency) and duration of  the tremor 
were measured. The tremor was graded on a 4 point scale 
according to the magnitude as follows; - :  normal, +" slight, 
+ +:  moderate and + +  +" severe. Drugs used were as fol- 
lows; phenol (Kanto Chemical C o ,  Japan), reserpine 
(Sigma), tetrabenazme (TBZ, ICN Pharmaceuticals,  Inc), 
D,L-a-methyl-p-tyrosine (a-MPT, Sigma), D,L-parachloro- 
phenylatanme (PCPA, Sigma), syrosmgopine (Sigma), 6-hy- 
droxydopamme hydrochloride (6-OHDA, Srgma) and 5,6-di- 
hydroxytryptamine hydrochlonde (5,6-DHT, Sigma) Phenol 
was diluted to 1 v/v% and injected by subcutaneous route. 
6-OHDA and 5,6-DHT were admimstered intracerebroven- 
tncularly after being dissolved into 0.5% ascorbic acid- 

Ringer 's  solutmn, and the others were suspended m 0.5% 
Tween 80 and injected by the lntraperitoneal 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 duratmn 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 t remor at a dose of  l0 
mg/kg Both of  aMPT 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- 
mduced 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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T A B L E  l 

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

Drugs 

Tremor 
Dose and 

injection time Latency Max Duration 
before phenol (sec) Intensity (mm) 

Control(l) 0 5 % T w e e n 8 0  1069_+ 8 4  + 26 97_+ 1 56 
Reserpine 1 mg/kg, 24 hr 96 7 _+ 6 9 + 30 0 -+ 1 76 

2 5  1 0 2 5 _  + 6 9  + +  366 _+ 667 
5 994_+ 52  + + +  722 _+ 884 t  

Tetrabenazlne 50 mg/kg, 3 hr 124 2 - 8 3 + +  34 6 _+ 2 00" 
100 792_+ 76"  + + +  896 _+ 16 17t 

Syrosmgoplne 10 mg/kg, 24 hr 107 9 _+ 6 5 + 25 4 _+ 1 86 
c~MPT 50mg/kg × 3days  1 1 0 0 _  6 4  + 268 _+ 1 28 

100 × 3days  1175_+ 6 7  + 272 _+_ 240 
PCPA 300mg/kg, 24h r  1083-+ 7 6  + 265 -+ 1 20 

Control(2) Ringer's solution 94 6 -+ 6 2 + 34 1 -+ 2 57 
6-OHDA 10/xg/mouse, 1 week 1100_+ 7 0  + 332 _+ 242 

20 1093_+122  + 360  _+ 211 
40 1179_+ 9 6  + 322 _+ 210 

5,6-DHT 50/zg/mouse, 1 week 104 3 -+ 6 4 + +  34 7 _+ 2 10 

The values for latency and duratmn 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(l) Statistical signifi- 
cance, *p<0 05 and t p < 0  001 

t r e m o r  was  no t  a f fec ted  by  p r e t r e a t m e n t  w~th sy ros ingop lne ,  
a pe r iphe ra l  m o n o a m m e  dep le to r  [6, 8, 9]. F r o m  these  re- 
sults ,  it is in fe r red  t ha t  the  dep le t ton  o f  cen t ra l  m o n o a m i n e s  
c o n t r i b u t e  to the  e n h a n c e m e n t  o f  the  t r e m o r  induced  by  
pheno l ,  and  d e p l e t m n  of  pe r iphe ra l  m o n o a m m e s  is no t  in- 
vo lved  in the  e n h a n c e m e n t  o f  the  t r emor  Howeve r ,  chemical  
l e s m n s  o f  ca techolamlnerg~c  and  serotonerg~c n e u r o n s  
c a u s e d  by  6 - O H D A  [4,12] and  5 ,6 -DHT [12], r e spec t ive ly ,  
ha rd ly  a f fec ted  to the  t r emor .  F u r t h e r m o r e ,  a M P T  [1 l] and  
P C P A  [5], c a t e c h o l a m l n e s  and  s e r o t o m n  syn thes i s  inhib i tor ,  
r e spec t ive ly ,  a lso  c a u s e d  no  e n h a n c e m e n t  o f  the  t r e m o r  m- 
duced  by  pheno l .  The re fo re ,  s eve re  dep le t ion  o f  
m o n o a m m e s  as a whole  m a y  reduce  the  h y p e r s e n s l t l w t y  o f  
n e u r o n s ,  and  cen t ra l  m o n o a m l n e s  as a whole ,  no t  indtvidu-  
ally,  m a y  poss ib ly  p lay  a role as the  s tab i l izer  aga ins t  the  
h y p e r e x c t t a t l o n  : a u s e d  b y  p h e n o l  m the  b r a m  

O t s u k a  and  N o n o m u r a  [7] h a v e  r epo r t ed  tha t  p h e n o h c  
s u b s t a n c e s  act  on  m o t o r  n e r v e  end ings  so tha t  a large quan-  
t i ty  o f  ace ty l cho l ;ne  is r e l ea sed  by  a single n e r v e  impulse ,  
and  t hey  h a v e  p r o p o s e d  the  h y p o t h e s i s  tha t  p h e n o h c  sub-  
s t ances  might  ac t  on  cen t ra l  s y n a p s e s  by  the  p r e s ynap t l c  
m e c h a n i s m ,  inc reas ing  the  re lease  o f  t r an s m t t t e r s  B a n n a  

and  J a b b u r  [l]  have  also r epo r t ed  tha t  pheno l  has  f a o h t a t o r y  
ef fec t  on  cen t ra l  synap t ic  t r a n s m I s s m n ,  and  this  fac lh ta t lon  
~s d e c r e a s e d  a f te r  repe t i t ive  admin i s t r a t i on  o f  pheno l  There -  
fore,  t hey  h a v e  sugges ted  tha t  pheno l - r educed  fac l l i ta tory  
effect  on  the  cen t ra l  synap t tc  t r a n s m i s s i o n  is due to the  in- 
c rease  o f  t r a n s m i t t e r  re lease .  Bu t  the  resul t s  ob t a ined  f rom 
p re sen t  s tudy  sugges t  tha t  pheno l - i nduced  t r e m o r  is not  
c a u s e d  by  re leas ing  m o n o a m m e s ,  b e c a u s e  the  m o n o a m i n e  
dep le to r s  or  m o n o a m l n e  d e n e r v a t o r s  d,d not  inhibi t  the  
o c c u r r e n c e  o f  pheno l - i nduced  t r e m o r  

A l though  the  p re sen t  p r e h m l n a r y  inves t iga t ion  g~ves no  
In fo rmat ion  a b o u t  the  m e c h a m s m  of  p h e n o l - i n d u c e d  t r emor ,  
~t suggests  t ha t  c l e a n n g  the  ac t ion  of  r e se rp ine  to the  
pheno l - r educed  t r e m o r  may  be  a key  to u n d e r s t a n d  the  cen-  
tral  ac t ion  o f  pheno l  

ACKNOWLEDGEMENTS 

We gratefully acknowledge Dr Y Ogura, professor at Tohoku 
Umverslty, for his thoughtful comments and suggestions on this 
manuscript, and also acknowledge Dr T Sakurada's help with the 
preparation of this paper 

R E F E R E N C E S  

1 Banna, N R and S J Jabbur Increased transmitter release 
induced by convulsant phenols Brain Res 20: 471-473, 1970 

2 Baumgarten, H C , A B lorklund, L Lachenmayer, A Nobm 
and U Stenevi Long-lasting selective depletion of brain 
serotomn by 5,6-dlhydroxytryptamlne Acta Phystol S tand  
(Suppl) 373: 1-15, 1971 

3 Benson, H T Convulsions secondary to lntravascular phenol 
A hazard of cehac plexus block Anesth Analg (Ch, ve) 58: 150- 
151, 1979 

4 Breese, G R and T D Traylor Effect of6-hydroxydopamme 
on brain norepmephnne and dopamme Evidence for selective 
degeneration of catecholamme neurons J Pharmac ol Exp Ther 
174: 413-420, 1970 



P H E N O L  T R E M O R  A N D  M O N O A M I N E  D E P L E T I O N  155 

5 Koe, B. K. and A Welssman p-Chlorophenylalanme A spe- 
cific depletor of brmn serotonm J Pharmacol Exp Ther 154: 
499-516, 1966 

6 Leroy, J G and A F De Schaepdryver Catecholamme levels 
of brain and heart in mice after lpromazld syrosmgopme and 
10-methoxydeserpldme Arch lnt Pharmacodyn Ther 130: 231- 
234, 1961 

7 0 t s u k a ,  M and Y Nonomura The action of phenohc sub- 
stances on motor nerve endings J Pharmacol Exp Ther 140: 
41-45, 1963 

8 Pham-Huu-Chanh and A F De Schaepdryver On the phar- 
macology of syrosmgoplne and reserpine Arch l m  Pharmaco- 
dyn Ther 157: 207-213, 1965 

9 Qumton, R M The increase in the tOXicity ofyolumbm reduced 
by lmlpramlne and other drugs m mice. Br J Pharmacol 21: 
51-66, 1963 

10 Smith, M. C Histological findings following lntrathecal reJec- 
tions of phenol solutions for rehef of pare Br J Anaesth 36: 
387-406, 1984 

11 Spector, S ,  A. Sjoerdsma and S Udenfnend Blockade of 
endogeneous norepmephnne synthesis by c~-methyl-p-tyrosme, 
an inhibitor oftyrosme hydroxylase J Pharmac ol Exp Ther 147: 
86-95, 1965 

12 Ungerstedt, U 6-Hydroxydopamme reduced degeneration of 
central monoamme neurons EurJ Pharmacol 5:107-110, 1968 


