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BRIEF COMMUNICATION 

Simple and Compact Cannula System for Mice 1 

L A R R Y  K O K K I N I D I S ,  LOUIS R A F F L E R  AND HYMIE ANISMAN 
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(Received  3 May 1976)  

KOKKINIDIS, L., L. RAFFLER AND H. ANISMAN. Simple and compact cannula system for mice. PHARMAC. 
BIOCHEM. BEHAV. 6(5) 595 597, 1977. A small and simple device is described for applying substances to the brain of 
freely moving mice. The effectiveness of the technique was evaluated by intraventricular injections of d-amphetamine 
sulfate. It was observed that intraventricular injections of d-amphetamine (50 200 ug) produced a dose dependent increase 
in activity. 
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IN MICE i m p l a n t a t i o n  of  ch ron ic  e lec t rodes  or cannu lae  is 
achieved on ly  wi th  great d i f f icul ty .  Owing to the  gracil i ty 
of the  skull and the  small  cranial  area, a l imi ted  n u m b e r  of  
a n c h o r  screws can be used, resul t ing  in a d i s p r o p o r t i o n a t e l y  
high loss of  skull caps. Moreover ,  the  small  cranial  area 
available to work wi th  does  no t  lend i tself  readi ly  to  
p l acemen t  of  more  t h a n  one  cannula .  Final ly ,  the  weight  
and size of  s t andard  cannu lae  may  resul t  in awkward  
mob i l i t y  a m o n g  mice. 

In a recen t  r epor t  [1] an elegant  t e c h n i q u e  was 
descr ibed in which  a single j ewele r ' s  screw served b o t h  as an 
a n c h o r  for  the  skull cap and re t a ine r  for  the  cannu la  
system. While this  t e c h n i q u e  is a d e q u a t e  for rats, pre- 
l iminary  obse rva t ions  f rom this  l a b o r a t o r y  revealed tha t  
this  device was too  large for  use in r a n d o m  bred or smaller  
inbred  mice. F u r t h e r m o r e ,  use of  several cannu lae  proved 
to be vi r tual ly  imposs ib le  wi th in  a single animal .  In the 
present  paper ,  a small  and inexpens ive  modi f i ed  version of  
this device is i n t roduced ,  which  lends i tself  nicely for single 
or mul t ip le  p l acemen t s  in mouse  brain,  wi th  min ima l  skull 
cap loss. In add i t ion ,  this  sys tem may  subs t i tu t e  as a device 
by which  ch ron ic  lesion e x p e r i m e n t s  in freely moving  
animals  may be carried out .  The adequacy  of  this  t e chn ique  
was examined  by  induc ing  l o c o m o t o r  exc i t a t ion  fo l lowing  
in t r aven t r i cu la r  in jec t ion  of  3 dosages (50,  100, 200  u g ) o f  
d - a m p h e t a m i n e .  

METHOD 

T w e n t y - f o u r  Swiss Webster  mice,  a p p r o x i m a t e l y  s ixty 

days of  age, were anes the t i zed  wi th  sodium p e n t o b a r b i t a l  
(60 mg/kg) .  One hal f  of  the  mice were s te reotaxica l ly  
imp lan t ed  wi th  a cannu la  to the  left  lateral  ventr ic le ,  while  
the  remain ing  hal f  received i m p l a n t a t i o n  to the r ight  lateral  
ventr icle .  (A = 1.0 ram, L = 0.7 m m  f rom bregma) .  
P lacements  were calcula ted f rom Wahls ten,  H u d s p e t h  and 
Be rnha rd t  [ 3 ] ,  t oge the r  wi th  p re l iminary  e x a m i n a t i o n  of  
brain sect ions  in this  l abora to ry .  The cannula  sys tem (see 
Fig. 1) consis ted  of  a f la thead  stainless-steel  jewel ler ' s  screw 
(OD = 0.035 in.)  wi th  a hole dril led t h r o u g h  the  cent re  
(0 .020 in.). A p recu t  b lun ted  26 guage stainless-steel  needle  
was inser ted  t h r o u g h  the screw and  soldered in to  place such 
tha t  2.7 m m  of the  styler p r o t r u d e d  below the  screw, and 
2.6 m m  p r o t r u d e d  above.  The cannula  was held f i rmly to 
the  skull by  four  r o t a t i o n s  of  the  screw (p i tch  = 0.2 ram),  
thus  making  up the  required vert ical  d e p t h  of  3.5 m m  from 
the skull to the  ventr icles.  The cannu la  was held to  the  skull 
wi th  the  app l ica t ion  of  den ta l  acryl ic  cement .  Thus,  the  
screw served as an a n c h o r  for  the  cement ,  and re ta iner  for 
the  stylet .  

Fo l lowing  the ha rden ing  of  the  acrylic,  a p remade  
p o l y e t h y l e n e  cannula  cap was f i t ted  over the 1.5 m m  barrel  
p ro t rud ing  f rom the  skull cap. The cap (see Fig. 1) 
consis ted of  a p o l y e t h y l e n e  tube  (ID = 0 .0154  in., OD = 
0 .043 in.)  and  a p remeasured ,  p recu t  stainless-steel  wire 
(0.01 in.)  wh ich  passed t h r o u g h  it. The wire was heat-sealed 
to the  p o l y e t h y l e n e  tube  and when  inser ted  in to  the  s ty le t  
descended  to the  b o t t o m  of  the imp lan ted  barrel .  The 
cannu la  cap and wire served to keep the barrel  free of  
f ibrot ic  mater ia l ,  while requi r ing  a min imal  a m o u n t  of  skull 
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assistance. Requests for reprints should be addressed to Larry Kokkinidis, Dept. of Psychology, Carleton University, Ottawa, Ontario, K1S 
5B6. 
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FIG. 1. Schematic representation of the cannula system. A - Screw, B - Stylet, C - Solder, D Polyethylene Cap, f'; Wire. 
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surface. Because of  the  re la t ively  small  size of  the  device,  a 
n u m b e r  of  cannulae  could be i m p l a n t e d  to var ious regions 
of the  brain.  

Seven days fo l lowing surgery mice were in t raven t r i -  
cular ly  in jec ted  wi th  e i the r  phys io logica l  saline (10 .0  u l ) o r  
one  of  th ree  dosages of  d - a m p h e t a m i n e  sulfate  (50.0  ug, 
100.0 ug, 200 .0  ug all in a 10.0 ul vo lume) ,  d - A m p h e t a m i n e  
sulfa te  was dissolved in a phys io logica l  saline. In add i t ion ,  
several an imals  were i n t r aven t r i cu l a r ly  in jec ted  wi th  10 ul 
of  cresyl  violet  in o rde r  to d e t e r m i n e  the  d i s t r ibu t ion  
wi th in  the  ven t r i cu la r  sys tem [3 ] .  

The  in j ec t ion  p rocedu re  was carr ied ou t  as follows. The  
po lye thy l ene / s t a in l e s s  steel wire cap was r em oved  thus  
expos ing  the  barre l  of  the  cannu la  (see Fig. 1). A micro l i t re  
syringe wi th  a 26 gauge needle  was f i t ted  wi th  a 5.0 m m  
leng th  of  p o l y e t h y l e n e  tubing.  The needle  and tub ing  were 
in t u r n  f i t ted  to the  exposed  barrel  of  the  cannu la  and the 
drug was s lowly injected.  

I m m e d i a t e l y  fo l lowing in jec t ion  mice were placed in one 
of  six iden t i ca l  c i rcular  b lack anod ized  a l u m i n u m  chambers ,  
30 cm in d i a m e t e r  and 30 cm high. The roofs  of  the  
c h a m b e r s  cons is ted  of  two layers of  0 .32 cm red 
Plexiglas t h e r e b y  reduc ing  the i l lumina t ion .  Six in f ra red  
pho to-e lec t r i c  relay un i t s  were s i tua ted  7.85 cm apar t  such 
tha t  th ree  of  the  uni t s  were pe rpend icu la r  to  the  r emain ing  
three  units .  If the  mouse  b roke  a beam,  then  this  beam 
could  no t  be ac t iva ted  again unt i l  a second beam was 
b roken ,  thus  p rec lud ing  m o v e m e n t s  such as head  b o b b i n g  
or tail t h rash ing  f rom being recorded.  Act iv i ty  (pho toce l l  
coun t s )  was r ecorded  and p r in ted  every 10 min  over a o n e  
h o u r  per iod.  

RESULTS AND DISCUSSION 

Fol lowing test ing,  subjects  received an overdose  of  
sodium p e n t o b a r b i t a l  and were perfused in t racard ia l ly  wi th  
0.9% saline fol lowed by 10% of formal  saline. F rozen  
coronal  sect ions  were cut  at 40 urn, and s ta ined wi th  cresyl 
violet. In all animals ,  the lateral ventr ic les  were pene t r a t ed  

by  the  stylet .  In 2 cases h i p p o c a m p a l  damage was observed,  
while the  stria t e rmina l i s  were damaged in three  cases. 
Figure 2 shows tha t  the  spread of  dye was conf ined  to the 
ipsi lateral  vent r ic le  ( lower  po r t i on  of  Fig. 2). However,  as it 
progressed caudal ly  (upper  po r t ion ) ,  evidence of  distri- 
b u t i o n  to the  an t e r io r  h i p p o c a m p a l  commissure ,  as well as 
slight spread to the  con t ra la te ra l  ventr ic le  was observed.  

Analysis  of  var iance of  the  pho toce l l  crossings revealed 
s ignif icant  Drug t r e a t m e n t  and Block main  effects  F(3 ,20  
and 5 ,100)  = 24 .22  and  9.15, p < 0.01, 0 .001,  respectively.  
The m e a n  square  crossings for  each group over six b locks  is 
depic ted  in Fig. 3. Cons i s ten t  wi th  earlier repor t s  uti l izing 
in t r aven t r i cu la r  in jec t ions  [2] Newman-Keuls  mul t ip le  
compar i sons  revealed tha t  t r e a t m e n t  wi th  d - a m p h e t a m i n e  
p roduced  a dose d e p e n d e n t  increase in activity.  Over the 1 
hr  session the  be tween  group d i f fe rences  in act ivi ty 
decreased.  

Whereas saline animals  exh ib i t ed  a sharp r educ t ion  in 
act ivi ty a f te r  ten  min  of  tes t ing fol lowed by a gradual  
m o n o t o n i c  decrease over the  remain ing  50 min,  t r e a t m e n t s  
wi th  50 and  1 0 0 u g o f d - a m p h e t a m i n e  ent i re ly  e l imina ted  
the  a b r u p t  decl ine in act ivi ty.  200 ug of  d - a m p h e t a m i n e ,  on 
the o t h e r  hand ,  p roduced  l o c o m o t o r  exc i t a t ion  dur ing  
this  t ime  interval .  

It is n o t e w o r t h y  tha t  the  two higher  dosages of  
d - a m p h e t a m i n e  (100  and 200 ug respect ively)  elicited 
circling behavior .  A l though  no t  objec t ive ly  quan t i f i ed ,  
ipsilateral  tu rn ing  behav ior  was observed immedia t e ly  fol- 
lowing in jec t ion  for  a p p r o x i m a t e l y  1 2 min fol lowed by a 
br ief  per iod of  seda t ion ,  a f te r  which  ro ta t iona l  behavior  
con t ra la te ra l  to  the  site of  in jec t ion  was observed.  Addi- 
t ional  descr ip t ions  of this  behavior ,  and effects  m o t h e r  
tasks are presented  in Kokkin id i s  and Anisman  (in press). 

In summary ,  the  cannu la  system descr ibed pe rmi t t ed  
accura te  p l acemen t  of  subs tances  in to  brain tissue of freely 
moving  mice. The usefulness  of  this  sys tem was demon-  
s t ra ted  t h r o u g h  in t r aven t r i cu la r  in jec t ions  of  d -amphe t -  
amine  and resul t ing  changes  in l o c o m o t o r  ac t iv i ty  over  
t ime.  
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FIG. 3. Mean photocell  counts  over 10 rain periods after intra- 
ventricular injection of d-amphetamine.  

FIG. 2. Representative slices of  a brain in which cresyl violet (10 pl) 
was injected into the right ventricle. In the lower section the 
cannula tract entering the ventricle is evident. In this anterior 
section injectate is restricted to the right ventricle. In the more  
posterior section (upper port ion) distr ibution of  injectate is less 
restricted with stain being visible in anterior hippocampal  com- 

missure,  and to a lesser extent  in the left ventricle. 
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