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t au tomer i za t i on  has  occured,  a ~-excessive r ing (ALBERT'S 
nomencla ture)  t e n d s  to donate a n charge when  fused to a 
n-def ic ient  r ing to  form a new heterocycl ic  skeleton.  T h e  
reverse is t rue  if p r o t o t r o p y  has t aken  place. 

2. No s imple pred ic t ion  can be m a d e  regarding the  
charge d i s t r ibu t ion  of two  n-def ic ient  or two ~-excessive 
r ings fused toge the r  w i thou t  referr ing to detai led MO 
calculat ions.  

electronic charge d i s t r ibu t ion :  t a u t o m e r s  of pur ine  and  
p te r id ine  are discussed as an example .  

Rdsumd. Les calcules avec la m6thode  OM m o n t r e n t  
que la terminologie  ~-exessive ou ~-deficient  ne repr6sente  
tou jours  pas la s i tua t ion  r6elle; la pur ine  et  la p t6r id ine  
sont  prises comme exemples.  

Z. NEIMAN 

Summary.  Deta i led  MO c o m p u t a t i o n s  reveal  t h a t  the  Pharmacology Department, Hadassah Medical School, 
t i t le  def ini t ions  do no t  a lways represen t  t he  actual  ~- P.O.  Boxl172,91-OOOJerusalem(Israel) ,  7dFebruary 7975. 

P R O  E X P E R I M E N T I S  

A Dev ice  for I n t r a c e r e b r o v e n t r i c u l a r  Injec t ions  in the  C o n s c i o u s  Rabbi t  

In jec t ion  of drugs in to  t he  la teral  cerebral  ventr ic le  of 
conscious animals  is a t echn ique  used widely  in the  in- 
ves t iga t ion  of the  cent ra l  act ions  of drugs.  Methods  for 
the  i m p l a n t a t i o n  of chronic cannulae  in the  cerebral  
ventr ic les  have  been  descr ibed for the  ca t  1 and  the  ra t  2. 
In  t he  r abb i t  such inject ions  are usual ly made  wi th  the  
device descr ibed by  COOPER, CRANSTON and  HONOUR a, 
i tself a modi f ica t ion  of t h a t  of MONNIER and  GANGLOFF 4. 
This appa ra tu s  consists  of a steel head  p la te  which is 
p e r m a n e n t l y  f ixed to the  skull and a second cannula  
guide p la te  which  is f i t ted  to  the  head  p la te  when  required.  
However ,  th is  m e t h o d  canno t  be used in conscious animals  
unless t h e y  are confined in heads tocks  since the  cannula  
pro jec ts  f rom the  device and  is readi ly  b roken  off if the  
animal  is al lowed f reedom of movemen t .  
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The device here descr ibed is a modi f ica t ion  of th is  
s y s t em which  is sui table for use in the  unres t r a ined  rabbi t .  
I t  can therefore  be used for ca rd iovascu la r  work  where  
the  s t ress  of conf inemen t  in heads tocks  can cons iderably  
d i s to r t  responses  to drugs. F i r s t ly  the  cannula  itself has  
been  shor t ened  and  p ro t ec t ed  by  s tou t  f langes on the  
cannula  holder ;  secondly  the  head  p la te  has  been  simpli-  
fied to be used exclusively for ven t r icu la r  in ject ion and 
th i rd ly  the  pla tes  are made  no t  of steel bu t  of t r a n s p a r e n t  
plastic.  This  no t  only l ightens  the  device bu t  has  the  
i m p o r t a n t  a d v a n t a g e  t h a t  the  su ture  l andmarks  on the  
an imal ' s  skull can be seen t h ro u g h  the  head  p la te  as i t  is 
f ixed in posit ion.  

Materials and methods. Figure  1 shows a scale drawing  
of the  device. I t  has  3 componen t s ,  a head  pla te  which  is 
aff ixed to t he  skull (Figure l a  + b), a top  p la te  which 
carries the  cannula  guide tube  (Figure l d  + e) and  the  
cannula  itself (l f). B o t h  p la tes  are mach ined  out  of 
perspex.  The b o t t o m  pla te  has holes a t  each corner  t h rough  
which shor t  s tainless steel self t ap p i n g  crews (10 BA 7 mm) 
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Fig. 1. a + b head plate; c, fixation of the head plate; d + e, top 
plate; f, eannula and g, whole assembly. Fig. 2. Myodil ventriculogram with cannula in situ. 
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are d r iven  in to  t he  skul l  vau l t .  A t  t he  cen t re  of t he  p la t e  
ros t r a l ly  t he re  are  3 holes. The  mid l ine  hole  serves as a 
l a n d m a r k .  The  o t h e r  holes, whose  cent res  are 3 m m  apar t ,  
are t h e  c a n n u l a t i o n  holes. 

The  t o p  p l a t e  is t he  same  size as t he  h e a d  p la t e  on to  
wh ich  i t  can  be  screwed a t  t he  mid l ine  caudal ly .  The  t op  
p la t e  has  two  wings  to p r o t e c t  t he  c a n n u l a  a s sembly  
wh ich  cons is t s  of a c a n n u l a  guide t u b e  (22 S W G  sta inless  
s teel  t u b i n g  15 m m  long) m o u n t e d  in a t h r e a d e d  steel  
col lar  w h i c h  screws in to  one of two holes wh ich  co r respond  
to  t he  c a n n u l a t i o n  holes of t he  head  plate .  The  c a n n u l a  
i tself  is 28 m m  long and  m a d e  of 24 S W G  sta in less  steel  
h y p o d e r m i c  tub ing .  I t  has  a n  a d j u s t a b l e  col lar  so t h a t  i t s  
d e p t h  of p ro j ec t ion  can  be  regu la ted .  

Fixation o/ the head plate. New Zea land  wh i t e  r a b b i t s  
h a v e  been  used. The  a n i m a l  is a n a e s t h e t i s e d  a n d  2 ml  
1% l ignocaine  so lu t ion  in j ec t ed  s.c. in  t he  mid l ine  ha l f  
way  b e t w e e n  t h e  eyes a n d  t he  ears. A saggi ta l  incis ion 
a b o u t  5 cm long is m a d e  d o w n  to  t he  bone  of t he  skull.  
The  p e r i o s t e u m  is s t r i pped  b a c k  l a te ra l ly  to  expose  t h e  
skul l  vau l t .  Us ing  t he  su tu re  l a n d m a r k s  shown  in F igure  
1 c t he  h e a d  p la t e  is loca ted  w i t h  t he  two  access a n d  t he  
guide holes  s t r a d d l i n g  t he  b regma .  The  p la t e  is t h e n  f ixed 
in pos i t i on  us ing  a su i t ab le  dri l l  a n d  t he  4 screws. The  
skull  u n d e r  t he  c a n n u l a t i o n  holes is also dr i l led  t h r o u g h .  
The  p l a t e  si ts  f l a t  on  t he  skul l  v a u l t  due  to  i t s  saddle  shape.  
I n  v e r y  large an ima l s  i t  m a y  be  necessa ry  to file t he  n u c h a l  
c res t  s o m e w h a t  to  sea t  t he  p la te .  T he  skin  is now sewn 
up  b e h i n d  a n d  ill f ron t  of t h e  p la t e  a n d  t h e  surp lus  skin  is 
generous ly  excised. I t  is n o t  necessa ry  to  cover  t he  deficit .  
The  a n i m a l  is lef t  for 5 days  before  in jec t ions  are made.  

Intracerebroventricular injection. Afte r  r epe r fo ra t i ng  
t he  a p p r o p r i a t e  access hole t he  t op  p la t e  is screwed on to  
t he  h e a d  p la te .  W h e n  a n  in j ec t ion  is to  be  m a d e  t he  
c a n n u l a  is a t t a c h e d  to  a micro l i t re  syr inge us ing  p o l y t h e n e  
t u b i n g  and  f lushed  w i t h  t he  so lu t ion  to be  in jec ted .  The  
c a n n u l a  is t h e n  inse r t ed  d o w n  t he  c a n n u l a  guide t u b e  
in to  t h e  vent r ic le .  This  i n se r t ion  is m a d e  w i t h o u t  a n y  
sign of d is t ress  to  t he  an imal .  The  usual  in j ec t ion  v o l u m e  
is 100 ~1. 

The  ven t r i c l e  is loca ted  a t  B a - 9  m m  (MONI~IER a n d  
GANGLOFF'S 4 coordinates) .  T h u s  t he  c a n n u l a  a n d  c a n n u l a  
guide t u b e  m u s t  be  a d j u s t e d  so t h a t  t he  c a n n u l a  will  
p ro j ec t  12 m m  below the  lower  edge of t he  t o p  pla te .  These  
re la t ive  pos i t ions  are s h o w n  in F igure  1 g. 

Results. The  device  ha s  been  used r o u t i n e l y  for 3 years  
a n d  on r epea t ed  occasions  d issec t ion  has  conf i rmed  t h a t  
t he  ven t r i c l e  has  been  a c c u r a t e l y  in jec ted .  F igure  2 shows 
a n  X r a y  p h o t o g r a p h  of a r a b b i t  a f t e r  100 ~I of r ad ioopa-  
que  dye (Myodil,  Glaxo) ha s  been  in j ec t ed  in to  t he  ven-  
t r ic le  us ing  th i s  me thod .  Ca rd iovascu la r  5 a n d  t e m p e r a t u r e  
r egu la t ion  6 e x p e r i m e n t s  h a v e  been  carr ied  ou t  w i t h  the  
device  a n d  i t  has  been  found  s imple  a n d  r o b u s t  in  use. 

The  s y s t e m  has  severa l  a d v a n t a g e s  c o m p a r e d  w i t h  
i m p l a n t i n g  a c a n n u l a  d i r ec t ly  in to  t he  ventr ic le .  Since 
t he  b r a i n  is u n t o u c h e d  before  and  b e t w e e n  in jec t ions  t he  
in fec t ion  r a t e  is low. U n l i k e  p e r m a n e n t  c a n n u l a e  t he  
p r e s e n t  device  has  no  dead  space. F ina l ly ,  whereas  can-  
nu l ae  f ixed to  t h e  skul l  w i t h  d e n t a l  c e m e n t  can  of ten  
on ly  be  used once, t he  p r e sen t  device  can  be recovered  
a n d  reused  indef in i te ly ,  

Zusammen[assung. Die K o n s t r u k t i o n  u n d  der  G e b r a u c h  
e iner  V o r r i c h t u n g  zur  I n j e k t i o n  yon  S u b s t a n z e n  in  den  
la te ra len ,  ce rebra len  Ven t r i ke l  yon  w a c h e n  K a n i n c h e n  
wird  beschr ieben .  
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Simple Apparatus for Perfusion Fixation for Electron Microscopy 

A c c u r a c y  of u l t r a s t r u c t u r a l  s t u d y  of ceils and  t issues  
depends  la rgely  u p o n  f ixa t ion ,  and,  since t he  s t a r t  of 
e lec t ron  mic roscopy  in biological  s tudies ,  n u m b e r s  of 
f ixa t ion  t e c h n i q u e s  h a v e  been  developed.  However ,  i t  is 
genera l ly  agreed  t h a t  per fus ion  f ixa t ion  is t he  m e t h o d  
of choice for a m a j o r i t y  of t i ssues  1-3. 

Pe r fus ion  f ixa t ion  m a y  be  done  b y  a n y  one of d i f fe ren t  
me thods ,  b u t  for  t he  p a s t  few years  t h i s  l a b o r a t o r y  ha s  
been  us ing  a n  inexpens ive ,  s imp ly  cons t r uc t ed  pe r fus ion  
s y s t e m  t h a t  is be l ieved  to  offer severa l  advan tages .  Most  
o f ten  we h a v e  used  i t  for r a t s  of va r ious  age groups,  
i m m a t u r e  a n d  m a t u r e ,  b u t  i t  serves  equa l ly  well  for new- 
b o r n  swine, y o u n g  dogs, rab i t s ,  mice, a n d  Chinese 
hams te r s .  

W e  h a v e  deve loped  2 fo rms  of t he  sys tem,  t he  f i rs t  a n d  
s imple r  for  morpho log ica l  s tudies ,  t he  second a n d  more  
complex  for h i s t ochemica l  s tudies .  B o t h  forms cons is t  of 
pressur ized  vessels for  t he  solut ions ,  devices  for pressur iza-  
t ion  a n d  for m e a s u r i n g  pressure ,  a n d  v i n y l  tub ing ,  needles  
or, c a t h e t e r s  to  de l iver  so lu t ions  in to  t h e  vascu la r  bed.  

The  s imple r  s y s t e m  (F igures  1 a n d  2) consis ts  of 2 glass 
con ta ine r s  (coffee jars),  a b o u t  1 1 capac i ty ,  w i t h  screw-on 
l ids m a d e  a i r t i g h t  b y  s u i t a b l e  O-rings.  Lids  are  p ie rced  
b y  two 3-4  m m  holes, t h r o u g h  w h i c h  l eng ths  of PVC-  

t u b i n g  are inse r t ed  and  c e m e n t e d  in to  place w i t h  ara ld i te .  
One t u b e  (Figure 1) p rov ides  connec t ion  be tween  t h e  a i r  
spaces  in  t he  2 ja r s  t h r o u g h  v iny l  t u b i n g  in which  is in-  
se r ted  a 4 -way  j o i n t  for  c o n n e c t i o n  w i t h  a m a n o m e t e r  
(Figure  1, b) a n d  w i t h  a r u b b e r - b u l b  syr inge  (Figure 1, a), 
f i t t ed  w i t h  a 1-way va lve  for  pressur iza t ion .  The  second 
P V C - t u b e  t h r o u g h  each  j a r  l id connec t s  l eng ths  of v iny l  
t u b i n g  t h a t  e x t e n d  to  t he  b o t t o m s  of t he  ja r s  w i t h  l eng ths  
of th i s  t u b i n g  (about  150 cm) jo ined  a t  t h e i r  ou t e r  ends  
b y  a 3-way p las t i c  va lve  (Figure  1,c). The  t h i r d  a r m  of 
his  va lve  carr ies  t he  need le  or c a t h e t e r  for en t e r i ng  
a b d o m i n a l  aor ta .  
J I n  us ing  th i s  sys tem,  one j a r  is filled w i t h  Ringer ,  t he  

second w i t h  t he  f ixat ive ,  e.g. g l u t a r a l d e h y d e  so lu t ion  1. 
L ids  are screwed on t igh t ly ,  t he  s y s t e m  pressurized,  a n d  
freed of a i r  bubb l e s  b y  m a n i p u l a t i n g  t he  3-way va lve .  
T h e n  t he  va lve  is t u r n e d  to  a n  i n t e r m e d i a t e  pos i t ion  to  
p r e v e n t  f u r t h e r  loss of so lu t ions  a n d  pressure  ra i sed  to  
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3 j .  A. G. RHODI~, Microvasc. Res. 5, 285 (1973). 


