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(Rece ived  8 D e c e m b e r  1976)  

COUGHENOUR, L. L., J. R. MCLEAN AND R. B. PARKER. A new device for the rapid measurement of  impaired motor 
function in mice. PHARMAC. B|OCHEM. BEHAV. 6 (3)351-353 ,  1977. - Measurement of the ability of mice to balance 
on a rotating rod or cone is often used as a measure of impaired motor function. In most of these procedures the mice 
must be trained prior to the test. In the new screen test described in this paper, untrained mice are used in a 60 sec test 
which measures the ability of mice to either climb to the top of or cling to the bottom of a horizontal screen. The ED s o 
values obtained for failure to reach the top of the horizontal screen are similar to those obtained with the rotarod; the 
values for falling from the screen are somewhat higher. With both of the horizontal screen measures there were fewer 
control failures than in the rotarod procedure. 

Mouse Motor function Rotarod 

M E A S U R E M E N T  of  the abil i ty of  mice  to balance  on a were used.  The  mice  were fas ted for a p p r o x i m a t e l y  18 hr  be- 
ro ta t ing  rod or cone  is o f t en  used as a m e a s u r e  of  impa i red  fore being dosed  oral ly wi th  the  tes t  d rugs  or vehicle (0.05% 
m o t o r  f u n c t i o n  [ 1, 2, 3, 4, 5 ] .  In m o s t  of  these  p rocedures ,  me thoce l ) .  
the mice m u s t  be t ra ined  pr ior  to the  test ,  a p rocess  which  The  p ro toco l  for  the  ro ta rod  tes t  was as fol lows:  the  
involves cons iderab le  t ime and which  m e a n s  a cer ta in  mice were given three  t ra in ing sess ions  on the  day  before  
percentage  of mice  t ha t  c a n n o t  pass  the  tes t  even wi th  the  tes t  and  one t ra in ing  sess ion on the  day  of  the  test .  
t ra in ing m u s t  be e l imina t ed  f rom use in the e x p e r i m e n t a l  Mice t ha t  fell f r om the 2.9 cm d i a me te r  rod,  wh ich  was 
work.  In our  l abora to ry  mice  are t ra ined in three  sess ions  ro ta t ed  at a c o n s t a n t  15 rpm,  in 110 sec or less were scored 
on the  day  before  a tes t  and in one  sess ion on the  day of  as having failed the  test .  Mice which  failed the  tes t  dur ing  
the test .  Two  days  are requi red  to p e r f o r m  jus t  one  test .  the f ou r th  t ra in ing  sess ion were no t  used  in the  drug 
Similar p ro ced u re s  are fo l lowed in o the r  l abora tor ies  [ 1 , 2 ,  e xpe r ime n t s .  

4, 5 ] .  In the  ho r i zon ta l  screen test ,  u n t r a i n e d  mice  are placed 
The  screen tes t  descr ibed in this  paper  was deve loped  as individual ly  on top  of  a square  (13 cm x 13 cm)  wire 

an a l ternat ive  to the  ro t a rod  test .  In this  tes t ,  u n t r a i n e d  screen (No. 4 m e s h )  which  is m o u n t e d  ho r i zon ta l ly  on a 
mice are used  and the tes t  i tself  lasts  on ly  60 sec. A great  meta l  rod. Six such  screens  are m o u n t e d  on a single rod so 
deal of  t ime  and e f for t  are t hus  saved. The  s tud ies  r epo r t ed  six mice  can be tes ted  s i m u l t a n e o u s l y  (Fig. 1). The  rod is 
in this  paper  s h o w  tha t  the  newly  deve loped  screen test  then  ro t a t ed  180 degrees so tha t  the  mice  are on the  
provides  basically the  same  kind of  i n f o r m a t i o n  as the  b o t t o m  of  the  screens.  The  ma jo r i t y  of  mice  n o t  t rea ted  
ro ta rod  bu t  at m u c h  less expense  in t e rms  of  t ime,  e f for t ,  with drugs  e i ther  c l imb to the top  of  the  screen or cling to 
and the  n u m b e r  of  mice requi red ,  the b o t t o m  dur ing  the 60 sec tes t  per iod.  Tw o  values  are 

recorded:  (1) the  n u m b e r  of  mice  tha t  fall f rom the  screens ,  
METHOD and (2) the  n u m b e r  of  mice tha t  fail to c l imb to the  top o f  

the  screens  (i.e. the sum of those  tha t  r e ma in  cl inging to the  
For  b o t h  the  ro t a rod  and  h o r i z o n t a l  screen tests ,  male  b o t t o m  of the screens  and  those  tha t  fall f rom the  screens) .  

Swiss-Webster  mice  wh ich  weighed  a p p r o x i m a t e l y  2 0 - 2 8  g E x p e r i m e n t s  were des igned such  tha t  the  same mice  

1This research was carried out with animals maintained in animal care facilities fully accredited by the American Association for 
Accreditation of Laboratory Animal Care. 

2A preliminary report of this work was presented as a poster demonstration at the Neuroscience Meetings in Toronto, 1976 (Neurosci 
Abstracts, I1: 865, 1976). 
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/ ~  ~3 c~ agree quite  well, in general, with those based on the failure 
~ ~ ~ ~ ~ U ~ _ ~ - ~  of  mice to cl imb to the top of the inverted hor izonta l  

screen. EDso doses calculated on the basis of  the number  
~ _  L21cm--~ 10~ ~ of  mice which fall off  the screen are higher in all cases. This 

reflects the fact that  it is easier for mice simply to cling to 
the inverted screen than it is to climb over the edge of the 
screen to the top. In one instance (chlorpromazine)  the 
EDs 0 for failure to reach the top of  the screen is slightly 
(not statistically significant (p>0 .05) )  higher than the 

FIG. 1. Schematic drawing of the horizontal screen apparatus. The EDs o for falling of f  the screen. This apparent  discrepancy 
drawing shows the apparatus as it would appear at the start of an in the data is due to the fact that  there happened to be two 

experiment;i.e, before the rod is rotated 180 degrees, control  mice which failed to reach the top of  the screen 
whereas none of the control  mice fell off  the screen in this 

were used in both  the ro tarod and screen tests, and mice exper iment .  This difference in the control  data for the two 
were tested 30, 60, 90, and 120 rain af ter  being dosed. In a parts of the test accounts  for the difference in the reported 
given exper iment ,  the mice at each dose were divided into EDso values. 
two groups. At the first test t ime (30 min after  dosing) half With both measures of impaired mo to r  funct ion derived 
the mice were tested first on the rotarod,  then on the from the screen test, there were fewer  control  failures than 
screen test;  the o ther  half were tested in the reverse order, with the ro tarod procedure.  The pooled values from all 
At the second test t ime those mice that  were initially tested exper iments  summarized in Table 1 show that  for failure to 
first on the ro tarod were tested first on the screen, and vice reach the top of  the screen, 3 out  of  67 control  mice tested 
versa. This al ternat ing pat tern  was used th roughout  the failed, and for failure to cling to the screen, only 1 out  of 
exper iment  in an ef for t  to balance out  any inf luence due to 67 cont ro l  mice failed. With the rotarod,  13 out of 67 
fatigue or the order of  testing. Data were analyzed with the control  mice failed. 
nonl inear  regression technique  developed by Waud [7] for The standard errors associated with the est imated EDs 0 
quantal  data. values tend to be a smaller percentage of the mean with the 

The fol lowing drugs were used: chlordiazepoxide  hydro-  screen test than with the rotarod test. It is also no t ewor thy  
chloride, ch lorpromazine  hydrochlor ide ,  diazepam, haloper-  that  with three of  the rotarod exper iments  the dose- 
idol, sodium phenobarbi ta l ,  and thior idazine hydrochlor ide ,  response relat ionship was very poor  and the EDso doses 
All compounds  were adminis tered orally with 0.05% had to be es t imated by visual inspect ion of the data. 
methoce l  used as the vehicle. Compounds  which did not  go 
into solut ion were sonicated to produce  suspensions. All DISCUSSION 

doses are given in terms of  the free base. The informat ion  presented in Table 1 suggests that the 
sc reen  test d e s c r i b e d  in this  paper provides two somewhat  

RESULTS different  indices of  mo to r  funct ion  impai rment  in mice .  
The EDs0 doses for failure to climb to the top of the 

Results of  the exper iments  designed to compare  the two screen in general agree well with those obtained with the 
tests are presented in Table 1. Al though  tests were done at ro tarod,  a l though there is a tendency for the neuroleptics ,  
30, 60, 90, and 120 rain after dosing, only the results of  the especially ch lorpromazine  and haloperidol ,  to require high- 
60 rain test are given in the table. Similar results, er doses to impair behavior on the inverted screen than the 
part icularly in regard to the compar ison be tween  tests, were rotarod.  The significance of  this potent ia l  difference be- 
obta ined at the o ther  times, so for the sake of  simplici ty we tween the two procedures  is not  clear. The apparent  
chose to present  data f rom only one test period. One can discrepancy with haloperidol  could be due at least in part 
see that  the EDs0 values obta ined with the rotarod test to the fact  that the dose-response relat ionship with haloper- 

T A B L E  1 

ED50 VALUES OBTAINED FROM THE ROTAROD A N D  SCREEN TESTS 

EDs0 _+ SE 
Rotarod* Screen Test 

Fail to Fall off 
Compound Reach Topt Screens 

Chlordiazepoxide 46.0 ± 9.70 41.4 ± 10.0 57.4 ± 11.4 
Chlorpromazine 4.67 ± 2.30 31.9 _ 10.8 27.8 ± 5.27 
Diazepam ~ 7§ 6.19 ± 2.75 9.21 ± 4.52 
Haloperidol ~ 2§ 15.1 _ 2.81 38.0 ± 5.59 
Phenobarbital 66.2 _+ 11.9 80.4 ± 10.3 84.6 ± 9.33 
Thioridazine ~ 32§ 37.7 ± 5.45 102. ± 22.2 

*Dose (mg/kg) required to make 50% of the mice fall off the rotarod in 110 seconds or less. 
tDose (mg/kg) required to make 50% of the mice fail to climb to the top of the inverted screen. 
;tDose (mg/kg) required to make 50% of the mice fall off the inverted screen. 
§Poor dose-response; EDso estimated by visual inspection of the data. 
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idol was very poo r  in the  r o t a r od  test .  The  d i sc repancy  wi th  on  es t ima tes  f rom i l lus t ra t ions  in the i r  papers ,  Chr i s t ensen  
c h l o r p r o m a z i n e  r emains  unexp l a i ned .  Overall  t hen ,  b o t h  [ 1 ] ,  Jones  and  R o b e r t s  [3] and  W a t z m a n  and  Barry  [5] all 
fai lure to  reach  the  top  of  the  inver ted  screen and  the  appear  to  f ind  a 50% d e c r e m e n t  in p e r f o r m a n c e  on  the  
ro t a rod  appea r  to  p rov ide  i n f o r m a t i o n  on  the  same type  of  r o t a rod  wi th  c h l o r p r o m a z i n e  in the  dose range of  3 to  5 
m o t o r  f u n c t i o n  i m p a i r m e n t .  Doses requ i red  to  m a k e  50% mg/kg.  
of the  mice  fall off  the  screen are h igher  t han  those  In s u m m a r y ,  the  screen tes t  i n t r o d u c e d  here  appears  to 
requi red  to  induce  50% fai lure  in c l imbing  to the  top  of  the  provide the  same type  of  i n f o r m a t i o n  as the  ro t a rod  
screen,  as one  migh t  expec t .  This  par t  of  the  screen tes t  p rocedure  bu t  wi th  several advantages .  Because u n t r a i n e d  
seems to p rov ide  a quan t i t a t i ve  measure  of  the  grasping mice are used,  one  saves the  t ime  used to  t ra in  mice  as 
ref lex r a the r  t han  of  the  more  c o m p l e x  m o t o r  c o o r d i n a t i o n  requi red  in some of  the  ro t a rod  p ro toco l s  [ 1, 2, 4 ] .  Fewer  
requi red  in c l imbing  m o v e m e n t ,  con t ro l  fai lures and  less var iabi l i ty  in the  tes t  in general  

The  lower  n u m b e r  of  con t ro l  fai lures in the  screen tes t  mean  t ha t  fewer  mice  can be used to  get the  same 
means  t ha t  one  is work ing  wi th  a more  s table  basel ine  and  i n f o r m a t i o n  as p rov ided  by  the  ro ta rod .  The  fact  t ha t  the  
would  make  one  expec t  to  see a lower  var iance  in the  appa ra tus  is s t a t i ona ry  and  very s imple in design means  t ha t  
e s t ima t ion  of  ef fec t ive  dose levels, an e x p e c t a t i o n  wh ich  one does no t  have to be c o n c e r n e d  a b o u t  the  m a n y  
our  resul ts  t end  to fulfill.  However ,  the  very  low con t ro l  parameters ,  such as d i ame te r  of  the  rod  and  r o t a t i o n  speed,  
fai lure ra te  also means  tha t  one  c a n n o t  measure  improve-  which  play a role in the  ro t a rod  tes t  [ 6 ] .  The  e x p e r i m e n t e r  
m e n t  in p e r f o r m a n c e ,  s o m e t h i n g  wh ich  the  acce lera t ing  rod  mus t ,  as in mos t  tests  which  involve animals ,  be aler t  to  
p rocedure  of Jones  and  R o b e r t s  [3] and  W a t z m a n  and  no te  ins tances  in which  resul ts  m a y  be d i s to r t ed  due  to 
Barry [5] appa ren t ly  can  do.  effects  of  the  tes t  agents  o t h e r  t h a n  those  of  p r ima ry  

The  EDs o values for  the  r o t a r o d  tes t  p rov ided  in Table  1 conce rn  (e.g. a c o m p o u n d  may  cause i m m o b i l i z a t i o n  of  the  
agree well wi th  those  e s t ima ted  by  o t h e r  workers .  Kr~iak mice a long wi th  an increased t e n d e n c y  of  the mice to cling 
[4] r epo r t ed  EDs0  values of  47,  8.8, and 4.1 mg /kg  for  to the  screen) ,  bu t  overall  we have f o u n d  the  screen tes t  to 
ch lo rd iazepox ide ,  c h l o r p r o m a z i n e ,  and  d iazepam respec- be easier to pe r fo rm  and  more  rel iable t h a n  the  ro t a rod  
tively (oral  a d m i n i s t r a t i o n  30  m i n  pr io r  to  the  test) .  Based test.  
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