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REMINGTON, G. AND H. ANISMAN. A simple method for quantifying tremor m rodents PHARMAC BIOCHEM 
BEHAV. 4(6) 721-723, 1976. - A simple and accurate device to evaluate frequency and intensity of involuntary tremor is 
described. Discrete and quantifiable measures of tremor could be obtained m terms of vertical (Le., absolute effects at a 
given time) and horizontal (Le., temporal) changes. The technique was evaluated employing dosages of physostlgmme 
0.1-0.7 mg/kg. Apphcatlons to other behavioral indices, such as locomotor activity and wet-dog shakes, are discussed 

Tremor Tremor quantification Physostlgmme Locomotor activity 

IT Is well documen ted  that  drugs which increase cholinergic however ,  resulted m pen def lect ions  corresponding 
act ivi ty or decrease dopammerg ic  act ivi ty  ehclt  body  with the in tensi ty  and f requency  of  the animal'., 
t remor  together  wi th  muscle weakness and sahvation [ 1 , 2 ,  ments.  Variat ions in weight  seen in mice,  typicall.~ 
3] .  Typical ly ,  the  degree o f  t remor  elicited by  pharma- magni tude of  on ly  a few g do not  affect  sensitlvlt) 
cologacal t rea tments  has been evaluated using a l iker t-ratmg device. However ,  senslhvi ty is reduced in heavier i 
scale [ 1]. While this me thod  of  eva luahon may  result in such as rats, and a voltage t ransformer  is needed tc 
good rater-rater  reliab~hty, there is l i t t le doubt  that  the sensitive recording. 
finer measurements  or lnd~ces o f  t r emor  are lost. For  Sixty-four  male Swiss-Webster mice,  9 0 - 1 2 0  
example,  small differences m the intensi ty  o f  t r emor  cannot  age, procured f rom the Bio-breedmg laboratories  s~ 
be quant i f ied  readily,  and in addi t ion,  variations in t r emor  subjects. Mice were housed communal ly ,  5/ca~ 
at various t imes after  drug t rea tments  are obta ined with  permi t ted  ad hb access to food and water.  Mit 
diff iculty.  In the present repor t  a simple apparatus is r andomly  assigned to 8 groups (n = 8/cell)  and i 
described which  allows for the quant i f ica t ion  o f  the mtraper i tonea l ly  with physos t lgmme sahcylate in 
mtens t ty ,  f requency  and tempora l  pat tern o f  t remor ,  as 0 . 1 - 0 . 7  mg/kg  in 0.1 mg/kg increments .  One m 
well as o the r  behaviors which are o f ten  diff icul t  to inject ion mice were placed on the mylar  surfaq 
quant i fy ,  recordmg commenced  30 sec afterwards.  Trem 

recorded for 15 sec of  each mln for a 20 rain period. 
METHOD Throughout ,  the exper imente r  observed the ann 

recorded periods o f  l o c o m o t o r  or  head movements  
An 8 wat t  speaker measuring 20 cm in dia. was covered strlpcharts. In addl t lon,  a rating of  sahvatlon,  trey 

by a 0.012 cm mylar  sheath. .The mylar  was sealed be tween  muscle tone was made on a 4 point  scale. 
two 0 rings a t tached to the meta l  frame of  the speaker. As a 
result a constant  air pressure was formed be tween  the RESULTS AND DISCUSSION 
speaker and the mylar .  Consequent ly ,  even a small dis- 
p lacement  o f  the mylar  sheath p roduced  f luc tua t ion  in air The  f requency  of  t r emor  ( t remor /15  sec) a 
pressure and this induced def lec t ion  in the speaker cone intensi ty  of  t remor ,  as def ined by  pen def lec t ion  o 
and varied the  e lec t romagnet ic  flux. The speaker was 2 - 1 0  or greater  than 10 mm were calculated.  Def  
shielded by copper  screening and was connected  direct ly  to less than 2 mm were discounted as being ar t i factua 
a Beckman type  RM dynograph  (A-C coupler,  type  9806A,  respiration.  As seen in Fig. 1, it was observed t 
Amplif ier ,  type 482).  The Polygraph was calibrated such intensi ty and f requency  of  t r emor  increased with  
that a 30 g objec t  resting on the mylar  did no t  produce (F(5 ,47)  = 6.01 and 2.48, p ' s < 0  01, 0.05 for the < 
movemen t s  o f  the pens. T remor  or  o the r  movements ,  > 10 deflect ions,  respect ively) ,  m add lhon  t r emor  c 
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HG. 1. Mean number of pen deflections recorded for 15 sec of each mm over a 20 mm period in physostlgmme 
treated mice High and low lntenstty tremor were designated as pen deflections of < J0 mm and > 10 ram, 
respectwely Broken hnes are used to indicate tremor induced by 0.7 mg/kg. Only 3 of 8 ammals survived this dosage, 

and thus th~s point probably Is not an adequate assessment of tremor 

earher wi th  the higher dosages. The L. D. 50 in this strata recorded on the strip charts by an observer.  Pen deft 
of  mouse  was 0.7 mg/kg.  Since only a small por t ion  of  mice produced during l o c o m o h o n  were not  included 
were represented  at the L. D. 50 dose,  these animals were analysis of  t remor .  The degree of  l o c o m o t o r  actlv] 
not  included in the analysis of  variance. However ,  the mean calculated m terms of  the to ta l  txme spent 
of  3 animals is shown m Fig. 1. The impor tan t  point  here is L o c o m o t o r  ac twl ty  decreased with  increasing drug 
that the apparatus was sensitive in detect ing t r emor  (F(5,42)  = 13.17, p < 0 . 0 1 ,  ~ sec l o c o m o t m g  = 
produced by even small dose differences,  and this was the 113.75, 49.81,  34.31,  32.5,  34.06,  26.33,  for 0 
case for bo th  high and low intensi ty  t remor .  Subject ive dosages, respectwely) .  In the dosages of  0.4 mg/i 
ratings of  t remor  also revealed that  t r emor  increased as a higher, l ocomoto r  act ivi ty  was almost  ent i rely abser 
f unchon  of  drug dosage. However ,  the use of  a 4 pomt  5 min. In fact ,  the mean t ime spent walking during 
rating scale did not  permit  precise assessment of  be tween-  15 rain of  the test session was 4.29 sec for these j 
subject variance within  a group.  In contrast ,  employing  the Thus, as l ocomoto r  act ivi ty  decreased,  t r emor  mcre~ 
quant i ta twe measure of  t remor ,  between-subject  differences is n o t e w o r t h y  that cont inuous  rating of  t remor  
were readily discernible. As a case m point ,  in Fig. 2, necessary, and a t ime samphng procedure can be em 
subjective rating of  A and C would  not  indicate differences,  instead. Using a h m e  sampling procedure  occasions 
whereas inspect ion of  the recordings reveals substantml which l o c o m o t o r  activity occurs can be noted 1 
differences be tween  the degree of  t r emor  in the 2 instances, observer w~thout excesswe effort .  Al though  loc( 

Figure 2 shows sample recordings obta ined.  Panel A act ivi ty was recorded on the strip chart by an obse 
shows t remor  at low intensi ty- low f requency,  while Panel B the present s tudy,  gross l ocomoto r  act ivi ty  also 
shows h~gh mtensl ty-hlgh f requency  t remor .  Panel C shows determined via an array of  photoe lec t r ic  cells, or 
low intensi ty- low f requency  t remor  in terpola ted with  tively by a band-pass filter, since t remor  f requency  
voluntary  head /body  movements ,  f rom that of  l o c o m o t o r  ac twl ty .  

In the present investigation l o c o m o t o r  act ivi ty was The apparatus described was exquis i te ly  sensil 
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FIG. 2 Sample recordings of tremor'act]vlty. Panel A shows low intensity-low frequency tremor 12 mm after reJection of 0 
physost]gmme Panel B shows high frequency-high intensity tremor 10 mm after 0.6 mg/kg physostlgmlne Panel C repre~, 

]ntens]ty tremor activity interpolated with body movement, 6 min after 0.6 mg/kg physost]gmlne 

de tec t  var ia t ions  in f r e q u e n c y  and  i n t ens i t y  of  t r emor lgemc  quan t i fy .  In par t icu lar ,  because  the  a p p a r a t u s  is sen: 
act ivi ty .  Unl ike  previous ly  used m e t h o d s ,  f r e q u e n c y  and  g rooming  and  gnawing  behav io r  it m a y  be used to J 
i n t ens i ty  of  t r e m o r  cou ld  be  quan t i f i ed  on  ra t io  and  s tereotyp~c behav iors  el ici ted by  drugs such  as a] 
in terval  scales, respect ively .  Ava i l ab ih ty  of  th is  sensi t ive mine  or a p o m o r p h m e .  Moreover ,  e m p l o y i n g  an 
t e c h m q u e  permi t s  q u a n t i f i c a t i o n  no t  on ly  of  d iscre te  version of  th is  a p p a r a t u s  ( A n i s m a n  & Weening,  unpl  
vert ical  var ia t ions  m t r em or ,  bu t  also accura te  assessment  of  repor t )  in which  f r e q u e n c y  and in t ens i ty  were inte~ 
h o r i z o n t a l  changes  in t r emor .  Moreover  t r e m o r  could be  quan t i f i ab le  measure  of  opia te  w i thd rawa l  ( i . e ,  
d ivorced  f rom o t h e r  m o t o n c  factors ,  such  as v o l u n t a r y  shakes,  b o d y  or  head shakes,  wdd  runn ing ,  an  
l o c o m o t i o n  and head m o v e m e n t ,  ex t ens ions )  was ob t a ined .  F ina l ly ,  e m p l o y i n g  an  i n  

In add i t i on  to the  m e a s u r e m e n t  o f  t r emor ,  the  a p p a r a t u s  index,  a sensi t ive record ing  of  a s tar t le  response  
descr ibed  was previous ly  f o u n d  to be a sensi t ive ind~cant  of  ob t a ined .  
several o t h e r  behav iors  w h i c h  are o f t e n  d i f f icu l t  to 
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