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WEDEKING, P. W. AND R. G. BABINGTON. A Head-hoMer for inhalation anesthesia or resuscitation of  rats. 
PHARMAC. BIOCHEM. BEHAV. 2(1) 127-129,  1974. - The design of a versatile rat head-holder is described. The 
head-holder enables the investigator to maintain close control over the level of inhalation anesthesia; and, if desired, to 
resuscitate the animal. 

Head-holder Resuscitation Inhalation anesthesia 

IN O R D E R  to p roduce  ch ron ic  anox ic  h i n d l i m b  spac t ic i ty ,  
it is necessary  to  open  the  t ho rac i c  cavi ty  and c lamp the  
descend ing  aor ta  for  an e x t e n d e d  l eng th  of  t ime  [ 1 ] .  Dur- 
ing such  i n t r a t h o r a c i c  p rocedures  in rats  in this  l abo ra to ry ,  
the  an imal  was m a i n t a i n e d  u n d e r  e the r  anes thes ia  and  resus- 
c i ta ted.  In ou r  exper ience ,  b e t t e r  spac t ic i ty  is achieved and 
fewer  fatal i t ies  occur  if  a gas anes the t i c  is used. 

The mos t  c o m m o n  m e t h o d  of  m a i n t a i n i ng  anes thes ia  in 
rats  ut i l iz ing volatile agents  is to  d rop  the  anes the t i c  o n t o  
gauze con t a ined  in a nose cone [4, 5, 7, 8 ] .  A l t h o u g h  the  
cone m e t h o d  is s imple,  the re  are d i sadvantages  involved.  
Wasteful  a m o u n t s  of  drugs are u t i l ized;  and  the  danger  of  
exp los ion  is ever p resen t  if  e lectr ical  e q u i p m e n t  is be ing  
ope ra t ed  in the  vicini ty.  Also a s table  level of  anes thes ia  is 
d i f f icul t  to  m a i n t a i n  w i t h o u t  the  inves t iga tor  c o n s t a n t l y  
d iver t ing  his a t t e n t i o n  f rom the  ongoing  surgery.  Luschei  
and Mehaf fey  [61 have improved  on  the  cone  m e t h o d  by  
deve lop ing  a sys tem to accura te ly  con t ro l  the  c o n c e n t r a t i o n  
of  a n e s t h e t i c  vapor.  Kozlowski  and Woods [3]  f u r t h e r  
improved  this  sys tem by  cons t r uc t i ng  a closed cy l inder  to  
fit over  the  muzzle  of  a rat .  

The cone m e t h o d ,  however ,  does  no t  faci l i ta te  suppor t -  
ive ven t i l a t ion .  In larger animals ,  e n d o t r a c h e a l  i n t u b a t i o n  is 
fast  and n o n - t r a u m a t i c ;  and  the  an imal  can readi ly  be  
swi tched  b e t w e e n  an anes thes ia  sys tem and  art if icial  resus- 
c i ta t ion .  In rats,  however ,  i n t u b a t i o n  is m o r e  d i f f icu l t  and  
more  t r aumat i c .  In fact ,  the  usual m e t h o d  of  mechan ica l  
resusc i ta t ion  in rats  is t h r o u g h  e n d o t r a c h e a l  c annu l a t i on ,  a 
p rocedure  t h a t  is n o t  feasible if the  an imal  is to be a 
chron ic  p repa ra t ion .  The  c o n v e n t i o n a l  m e t h o d  of  ar t i f icial ly 
respir ing a rat  is b r e a t h i n g  t h r o u g h  a piece of  r u b b e r  t u b i n g  

p l a c e d  o v e r  the  ra t ' s  nostr i ls  [ 7 ] ;  and  Ingall and  
Hasenpusch  [2]  have descr ibed  a m a n u a l  resusci ta tor .  
Ne i the r  t e chn ique ,  however ,  is prac t ica l  for  e x t e n d e d  
per iods  of  suppor t ive  resp i ra t ion .  Thus ,  we cons t ruc t ed  a 
simple,  inexpens ive  head -ho lde r  t h a t  al lows the  inves t iga tor  
to  ma in t a in  a desired plane of  anes thes ia  a n d / o r  resusci ta te  
rats du r ing  surgery.  

The basic  design is shown  in Fig. 1. The d imens ions  of  
the  c o m p o n e n t  par ts  o f  a head -ho lde r  for  rats weighing 
2 5 0 - 3 5 0  g are dep ic ted  in Fig. 2. Figure 2 also presen ts  a 
s chemat i c  of  the  anes thes ia - resusc i ta t ion  sys tem.  

C o n s t r u c t i o n  is s imple.  One end of  a 16 m m  d i a m e t e r  
tube  is par t ia l ly  compressed  in a vise. The tube  is measured ,  
the  oppos i te  end  cut  at an 18 ° angle, and a 3 x 5 m m  
rec tangu la r  hole  pos i t ioned  at the  f ron t  of  the  angle end.  
Next ,  an 8 m m  d i a m e t e r  tube  is cu t  to the  appropr i a t e  
l eng th  and  an ob long  open ing  made  in the  midd le  of  one  
side. The  two  tubes  are soldered t o g e t h e r  w i th  the  ob long  
hole  open ing  in to  the  compressed  end of  the  larger tube .  
Threaded  nu t s  are soldered to the  top  and  b o t t o m  of  the  
larger tube  and are used to m o u n t  the  head -ho lde r  on a 
vert ical  t h r e a d e d  shaf t  fas tened  to the  surgical table .  

Ut i l iza t ion  o f  the  head -ho lde r  is also simple.  Prior  to  
pos i t ion ing  a rat  in the  head-ho lder ,  we admin i s t e r  0.5 mg 
of  m e t h y l a t r o p i n e ,  i n t r ape r i t onea l l y ;  5 min  later ,  the  ani- 
mal  is e the r ized  in a conven t i ona l  anes the t i z ing  jar.  Then  
the  ra t ' s  nose is s l ipped in to  the  end  of  the  head -ho lde r  and 
its uppe r  incisors f i t ted  in to  the  rec tangula r  opening .  To 
p reven t  anes the t i c  or air  leakage,  a snug-f i t t ing  3 cm leng th  
o f  la tex  tub ing ,  cut  f rom the  f inger  of  a d isposable  surgical 
glove, is pos i t ioned  a round  the  larger tube  of  the  head-  
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FIG. I. The basic head-holder illustrating the position of the rat's head with the upper incisors inserted in the rectangular opening. The latex 
cuff is not shown for illustrative purposes. 

ho lde r  and over  the  ra t ' s  snou t .  
Airf low wi th in  the  sys tem is p roduced  by  a resp i ra to ry  

p u m p  (Ph ipps  and Bird, inc. Model  7088  600).  By adjust -  
•ng the  app rop r i a t e  valves, the  anes the t i c  c o n c e n t r a t i o n  can 
be  varied in s t an t ly  as can the  degree of  i n su f f l a t ion  of  the  
lungs. 

The  head -ho lde r  has p roved  to be a valuable  surgical aid. 
It ho lds  the  ra t ' s  head  f i rmly w h e n  the  an imal  is in  e i the r  
the  dorsal  or vent ra l  pos i t ion ,  i m p l e m e n t s  resusc i ta t ion ,  and 

faci l i ta tes  the  use of  any  gas anes the t ic .  
The  h e a d - h o l d e r  can easily be modi f ied  for  use wi th  

larger or smal ler  roden t s  and  can be  f i t ted to o t h e r  surgical 
e q u i p m e n t .  We have adap ted  the  head -ho lde r  to  fit a rat  
s t e reo tax ic  appa ra tus  and now rou t ine ly  use e the r  anes- 
thesia  dur ing  the  i m p l a n t a t i o n  of  p e r m a n e n t  e lec t rodes .  
The use of  e the r  no t  on ly  allows a f iner  con t ro l  over  the  
level of  anes thes ia  dur ing  surgery bu t  also p r o m o t e s  rapid 
recovery  f rom anes thes ia  w h e n  the  ope ra t i on  is comple t ed .  
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FIG. 2. Panel A is the schematic of  the airflow from the respiration pump to the head-holder.  Valve 1 controls the amoun t  of  airflow directly 
to the rat; Valve 2 controls the a m o u n t  of  air passing through the ether;  and Valve 3 controls the  ventilation pressure during resuscitation. 

Panel B presents the basic design and dimensions  of  a head-holder for a rat weighing 2 5 0 - 3 5 0  g. 

REFERENCES 

1. Gelfan, S. and I. M. Tarlov. ln te rneurones  and rigidity of  spinal 
origin. J. Physiol. (Lond.)  1 4 6 : 5 9 4  617, 1959. 

2. Ingall, J. R. F. and P. H. Hasenpusch.  A rat resuscitator.  
Laboratory Animal Care 16: 8 2 - 8 3 ,  1966. 

3. Kozlowski,  L. T. and S. C. Woods. A device for the  easy admin- 
istration of  volatile anesthet ics  to rats undergoing stereotaxic 
surgery. Behav. Res. Meth. lnstru. 4: 1 9 7 - 1 9 8 ,  1972. 

4. Ling, H. W. and M. Sandiford. Preparation for surgical 
procedures and post-operative care. In: The L A. T. Manual o f  
Laboratory Animal Practice and Techniques, edited by D. J. 
Short  and D. P. Woodnott. Springfield, Illinois: Charles C. 
Thomas ,  1969, pp. 2 6 8 - 2 7 4 .  

5. Lumb,  W. V. Small Animal Anesthesia. Philadelphia: Lea and 
Febiger, 1963, pp. 2 8 0 - 2 8 3 .  

6. Luschei,  E. S. and J. J. Mehaffey. Small animal anesthesia with 
halothane.  J. appl. Physiol. 22: 5 9 5 - 5 9 7 ,  1967. 

7. Max, B., R. L. Dixon and R. H. Adamson.  Anesthesia in the 
rat. Fedn. Proc. 2 8 : 1 5 2 2  1527, 1969. 

8. Soma,  L. R. Systems and techniques  for inhalat ion anesthesia, 
in: Textbook o f  Veterinary Anesthesia, edited by L. R. Soma. 
Baltimore: The Williams and Wilkins Co., 1971, pp. 201 228, 


