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An Electronic Animal  Activity Recorder 

Severa l  m e t h o d s  h a v e  been  descr ibed wh ich  will de tec t  
and  record  ti le genera l  a c t i v i t y  of an imals .  STEWART 1 
used a r evo lv ing  d r u m  as ear ly  as 1898. SZYMANSK! 2 
descr ibed  a m e t h o d  in wh ich  a cage was m o u n t e d  u p o n  
t a m b o u r s ;  pressure  changes  a t  the  t a m b o u r  were de tec ted  
a n d  d i sp layed  on  a k y m o g r a p h .  Most  m e t h o d s  h a v e  been  
v a r i a n t s  of these  and  h a v e  been  cri t ic ized on  t he  g rounds  
t h a t  special  cages are needed,  the  nes t ing  h a b i t s  of the  
a n i m a l  m a y  bias  the  cage, t he  i n s t ab i l i t y  of t he  cage m a y  
a l te r  t he  b e h a v i o u r  of t he  caged animal ,  and  compar i son  
of the  ac t iv i t ies  of caged an ima l s  is unrel iable .  LACEY a 
has  c la imed t h a t  unless  p rac t i ca l ly  iden t ica l  cages are 
used differences in  a c t i v i t y  m a y  be  no more  t h a n  differ- 
ences in  t he  charac te r i s t i c s  of t he  cage. 

One of us  (P.L.C.) has  been  in t e r e s t ed  in  the  record ing  
of a c t i v i t y  p a t t e r n s  as p a r t  of a s t u d y  of t he  effects of 
inges ted  toxic  ma te r i a l s  in  the  ra t .  M a n y  p rob lems  a t t e n d  
the  i n t e r p r e t a t i o n  of t he  g r o w t h  ra t e  of an ima l s  du r ing  
t ox i c i t y  tr ials .  The  die t  m a y  be  u n p a l a t a b l e  and  t h e r e b y  
res t r i c t  t he  d i e t a ry  i n t a k e ;  t he  c o m p o u n d  m a y  change  
the  me tabo l i c  r a t e  of the  an ima l ;  or the  genera l  a c t i v i t y  
of t he  a n i m a l  m a y  change.  The  m e t h o d  descr ibed in th i s  
paper ,  wh ich  has  a l r eady  been  br ief ly  descr ibed  b y  
CHAMBEI~S 4, was devised  in a n  a t t e m p t  to  m o n i t o r  th i s  
va r i an t .  

The  i n t r o d u c t i o n  of t h e  p las t ic  r a t  cage in to  t he  
l a b o r a t o r y  has  m a d e  the  t a sk  of e lec t ronic  de t ec t ion  m u c h  
easier.  In i t i a l ly  i t  was sugges ted  t h a t  ' s t i ck -on '  p l a t e s  
could be used as p r o x i m i t y  de tec to rs  a n d  t h a t  t h e  r a t  a t  
e a r t h  p o t e n t i a l  on a p p r o a c h i n g  t h e  d e t e c t o r  would  fo rm 
a capac i to r  sys tem.  The  p las t ic  of t h e  cage would  ac t  as 
t h e  dielectric.  I t  was  doub t fu l  w h e t h e r  such  a s y s t e m  
would  be  suf f ic ien t ly  sens i t ive  so a s y s t e m  us ing  a t r a n s -  
m i t t e r  a n d  t u n e d  de tec to rs  has  been  used, sti l l  us ing  t he  
' s t i ck -on '  p la tes ,  b u t  as a n t e n n a e  on  t h e  outs ide  of t he  
cage (Figure 1). 

The  m e t h o d  makes  use of the  m a g n e t i c  field a b o u t  a 
source  of electr ic  c u r r e n t  an d  t h e  capac i t ance  of two  
a d j a c e n t  bodies.  

T h e  p las t ic  cage (Figure 1) has  m e t a l  grilles a t  t h e  t op  
a n d  b o t t o m .  B o t h  grilles receive an  e lectr ical  s ignal  f rom 
a n  osci l la tor  as a sine wave  of 80 kc/sec a n d  2 V p e a k  to  
p e a k  (Figure 2). The  r a t  in  c o n t a c t  w i t h  t h e  grille becomes  
a n  ex tens ion  of the  t r a n s m i t  area.  The  rece iv ing  a n t e n n a e  
are f ixed b y  suckers  to  t h e  ends  of t h e  cage. 
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Fig. 1. Apparatus for the detection of animal activity. 
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Fig. 2. A schematic circuit diagram of the animal 
activity recorder. 
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The  s ignals  received a t  t he  a n t e n n a e  are fed to t u n e d  
receivers  (R1), (R2) and  are ampl i f ied  a t  t he  ampl i f ie rs  
(A1), (A2). The  de tec to rs  (D1), (D2) rec t i fy  t he  s ignal  to  a 
DC po ten t i a l .  The  sine wave  is de tec ted  in opposi te  
po l a r i t y  on  t he  oppos ing  a n t e n n a e  AN1 and  AN2.  W i t h  
the  cage e m p t y  t he  DC vol tages  fed f rom t he  de tec to rs  
are set  equal .  Since these  signals  are of oppos i te  po l a r i t y  
t he  r e su l t  of c o m p a r i n g  t he  DC levels a t  t he  DC compar i -  
son u n i t  will be zero. 

W h e n  t h e  r a t  is i n t r o d u c e d  in to  the  sys tem,  an  im-  
ba l ance  of t he  s ignal  s t r e n g t h  is p roduced  which  is de- 
p e n d e n t  u p o n  t he  pos i t ion  of the  r a t  r e la t ive  to t he  two 
oppos ing  a n t e n n a e .  The  s t r e n g t h  and  sign of t he  de t ec t ed  
vo l tages  v a r y  and  are a t  zero on ly  w h e n  t he  r a t  is cen t r a l  
b e t w e e n  t he  two a n t e n n a e .  

The  i n f o r m a t i o n  der ived  b y  th i s  m e t h o d  m a y  be dis- 
p l ayed  on ca l i b r a t ed  c h a r t  p a p e r  as a line ind ica t ing  t he  
pos i t ion  of the  a n i m a l  be tween  t he  a n t e n n a e  w i t h  respect  
to  t ime.  An  a l t e r n a t i v e  me thod ,  however ,  also shown  in  
F igure  2, is to  measu re  t he  r a t e  a t  wh ich  the  s ignal  
s t r e n g t h s  change .  The  change  in i ncoming  s ignal  is dif- 
f e r en t i a t ed  in t he  d i f fe ren t ia l  un i t  a n d  t he  a c t i v i t y  is 
d i sp layed  q u a n t i t a t i v e l y  as a series of pulses w i t h  respec t  
to  t ime.  A typ ica l  record ing  is p re sen ted  in F igure  3. 

A t  h igh  amp l i f i c a t i on  w i t h  t he  an imal s  a t  rest,  move-  
m e n t  of t he  ches t  wal l  in  r e sp i r a t ion  can  be  de tec ted .  
W o r k  is c o n t i n u i n g  to  app ly  th i s  m e t h o d  for t he  de tec t ion  
of u n r e s t r a i n e d  r e sp i r a to ry  ra te .  

Rdsumd. On d6cr i t  une  m 6 t h o d e  pou r  d iscerner  et  
enreg is t re r  l ' a c t iv i t6  g6n6rale des a n i m a u x  de pe t i t e  
taille,  log6s dans  des cages en  mat ig re  p las t ique ,  en  
e m p l o y a n t  u n  t r a n s m e t t e u r  e t  des a n t e n n e s  accord6es.  
Le sys tbme uti l ise les carac t6r i s t iques  du  c h a m p  magn6 t i -  
que a u t o u r  d ' u n e  source de c o u r a n t  61ectrique et  la 
capaci t6  de r6s is tance  des ob je t s  contigus.  

P. L. CHAMBERsSand T . J .  SALMONS 

'Shell' Research Ltd., Tunstall Laboratory, Sittingbourne 
(Kent) and Faraday Electronic Instruments Ltd., 
Sheerness (England), July  27, 1965. 

Fig. 3. A recording of the quantitative activity and positional move- 5 Present address : Department of Pharmacology, Trinity College, 
ment of the rat. Dublin (Ireland). 
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a m e r i c a n a  de g i enc ia s  f i s i o l 6 g i c a s  

Mar del Plata, August 7-12, 1966 

The  Congress  will  be  organized  for Free  Communica -  
t ions,  Special  Lec tu re s  and  Sympos ia  on leading topics in  
Phys io logy,  B i o c h e m i s t r y  a n d  Cellular  Biology. The  
Special  Lec tu res  a n d  Sympos ia  will be  scheduled  wi th  t he  
p a r t i c i p a t i o n  of l ead ing  L a t i n  A m e r i c a n  personal i t ies  in  
each  field. 

The  dead l ine  for r ecep t ion  of r eg i s t r a t ion  forms a n d  
a b s t r a c t s  of Free  C o m m u n i c a t i o n s  will be F e b r u a r y  1st, 
1966. Subsc r ip t i on  Fees are :  U S $  15.-  for T i t u l a r  
Members  and  U S  $ 10.-  for Associa te  Members .  

The  i n f o r m a t i o n  book le t  and  reg i s t r a t ion  forms m a y  be  
ob t a ined  on  r eques t  f rom the  Office of the  V I I  ~ Congress 
of t he  A.L.A.C.F. ,  P a r a g u a y  2155, 7 ~ piso, Buenos  Aires 
(Argent ina) .  

P lease  no t e  t h a t  t he  official l anguages  of t he  Congress 
will be  Spanish ,  Po r tuguese  a n d  French .  


