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EDWARDS, S. B. AND E. J. SHALNA. Microinfector for use in the autoradiographic neuroanatomical tracing method. 
PHARMAC. BIOCHEM. BEHAV. 2(1) 111-113,  1974. A simple microinjector is described for use in making 
stereotaxic placements of minute quantities of labeled precursor in the CNS. The instrument is used in conjunction 
with a Hamilton microsyringe and standard stereotaxic electrode carriers. It is capable of delivering volumes as small as 
0.05 ~1 with a high degree of accuracy and repeatability. 
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THE a u t o r a d i o g r a p h i c  n e u r o a n a t o m i c a l  t rac ing  m e t h o d  [1, 
3, 4] is p rov ing  to be  a power fu l  too l  in the  de l inea t ion  of  
f iber  pa thways  wi th in  the  cent ra l  ne rvous  sys tem.  By inject-  
ing small  quan t i t i e s  of  t r i t i a t ed  amino  acid in to  the  b ra in  
one  can s u b s e q u e n t l y  t race  wi th  au t o r ad i og r aph i c  m e t h o d s  
the  t r a n s p o r t  of  labeled p ro te in  f rom n e u r o n  cell bod ies  
t h r o u g h o u t  the  axon  to the  te rminals .  There  is de ta i led  
i n f o r m a t i o n  available to  those  wishing to  a d o p t  th is  t rac ing 
m e t h o d  on  the  t h e o r y  and prac t ice  of  au t o r ad iog raphy .  
However ,  the re  is l i t t le  i n f o r m a t i o n  available on  how to  
make  s t e reo tax ic  p l acemen t s  of  m i n u t e  quan t i t i e s  of  label- 
ed p recursor  i n to  the  cent ra l  ne rvous  sys tem.  Descr ibed in 
this  r epo r t  is a s imple m i c r o i n j e c t o r  devised specif ical ly for  
this  purpose  and des igned to be  used in c o n j u n c t i o n  w i th  a 
s t anda rd  s t e reo tax ic  e l ec t rode  carr ier  and a H a m i l t o n  
mic ro l i t e r  syringe.  

The mic ro in j ec to r  is des igned to accep t  H a m i l t o n  7 0 1 N  
(10 ~1; 0.1 ,1 ca l ib ra t ions )  and  75N (5 ~1; 0.05 ~1 cal ibra-  
t ions )  f ixed-needle  syringes.  B o t h  syringes are suppl ied wi th  
a s t andard  2 in. 26 gauge needle  special ly d rawn  to  114 
I.D. at the  tip. These  needles  have suf f ic ien t  r igidi ty to 
resist d i sp l acemen t  of  the  shaf t  du r ing  en t ry  and a bore  

1 The microinjector or its plans are available from the first author. 
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suf f ic ien t ly  small  to  pe rmi t  label ing of  a res t r ic ted  area of 
tissue. U p o n  special reques t  to  H A M I L T O N  CO. (Hami l t on  
Co., P.O. Box 17500,  Reno ,  Nevada 8 9 5 1 0 )  these syringes 
can be  ob t a ined  wi th  needles  of various gauges, lengths ,  and 
tip styles.  

The syringe bar re l  is secured f i rmly in the  groove of  a 
pressure  c lamp (C) as s h o w n  in Fig. 1. The  b u t t o n  of  the  
syringe p lunger  slides in to  a grooved plate  (D) wh ich  is 
dr iven by  a 25 m m  m i c r o m e t e r  head  (E)  wi th  a spring 
loaded r e tu rn  m e c h a n i s m .  The  m i c r o m e t e r  is ca l ibra ted  in 
0 .02 m m  inc remen t s .  A 1 m m  a d v a n c e m e n t  of  the  mic rom-  
e te r  results  in a 0.1 ~1 d i sp l acemen t  of  the  p lunger  in the  
701N syringes and  a 0.05 ul d i sp l acemen t  in the  75N 
syringes.  In prac t ice  these  quan t i t i e s  p r o b a b l y  represen t  the  
smallest  vo lume  tha t  can be in jec ted  wi th  a h igh degree of  
accuracy  and repea tab i l i ty .  

The relative pos i t ions  of  the  barre l  c lamp and the  
m i c r o m e t e r  a d v a n c e m e n t  un i t  can be adjus ted  and securely 
c lamped  along a vert ical  plate  (F)  w h i c h  measures  15.2 cm. 
To a u g m e n t  the  vert ical  a d j u s t m e n t  of  the  e l ec t rode  carr ier  
the  vert ical  plate  i tself  may  be  raised or lowered  by  a fine 
a d j u s t m e n t  k n o b  (G)  over  a 3.8 cm excurs ion .  
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FIG. 1. Microinjector shown with a Hamilton 701N syringe (A) and 
attached to a David Kopf electrode carrier (B). C. syringe barrel 
pressure clamp. D. grooved plate for plunger button. E. 25 mm 
micrometer head. F. vertical adjustment plate. G. vertical adjust- 

ment knob. H. triangular attachment bar. 

The m i c r o i n j e c t o r  uni t ,  as s h o w n ,  is a t t ached  to a David 
K o p f  e lec t rode  carr ier  (David Kopf  I n s t r u m e n t s ,  7324  
E lmo St., Tu junga ,  Cal i fornia  9 1 0 4 2 ) b y  a t r i angula r  bar  
(H)  which  can be p laced in e i t he r  the  r igh t -hand  or left-  
h a n d  offse t  pos i t ions .  A slot in  the  t r iangular  bar  pe rmi t s  
the  m i c r o i n j e c t o r  to  be adjus ted  in the  an t e ro -pos t e r io r  
d i rec t ion  over  a 3 cm length .  These features  al low the  
m i c r o i n j e c t o r  to  r each  rostral  or caudal  pos i t ions  b e y o n d  
those  ob t a inab l e  by  m o v e m e n t  of  the  e lec t rode  carr ier  
a long the  s t e reo tax ic  f rame bars. The  cyl indr ica l  a t t ach-  
m e n t  of  the  t r i angula r  bar  to  the  m i c r o i n j e c t o r  allows the  

un i t  to  be t i l ted at any  angle to  the  vert ical  plane.  With 
mod i f i ca t i on  of  the  t r iangular  bar ,  the  mic ro in j ec to r  can be  
used wi th  o the r  types  of  e lec t rode  carriers. 

The mic ro in j ec to r  has been  used successful ly to place 
small  in jec t ions  of  t r i t i a ted  amino  acid s te reo tax ica l ly  in 
various t ha l amic  nucle i  [ 5 ] ,  the  red nuc leus  [3 ] ,  and  the  
re t icular  f o r m a t i o n  [2] of  the  cat. It has also been  employ-  
ed to place in jec t ions  visually in the  vent ra l  cochlear  
nuc leus  and dorsal  roo t  gangl ion also in cats. The in jec t ion  
p rocedu re  used in each case has been  discussed [3 ]. 
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