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MURPHY, M. R. AND L. A. POHORECKY. Effects of olfactory bulb removal on brain norepinephrine in golden hamsters. 
PHARMAC. BIOCHEM. BEHAV. 1(2) 231-232,  1973. Changes in brain norepinephrine levels after olfactory bulb 
removal have been found in rats. Several investigators have suggested that the dramatic behavioral effects of bilateral 
olfactory bulb removal in hamsters might be due to a possible similar change rather than anosmia per se. The results of this 
study do not support this hypothesis since no significant differences in brain norepinephrine were found between sham 
operated and bilaterally bulbectomized male hamsters treated identically to those used in earlier behavioral studies on 
olfactory bulb removal. Also, since there were no changes in the norepinephrine levels in female hamsters which were 
treated identically to female rats used in earlier neurochemical studies, it is probable that there is a species difference in the 
effects of olfactory bulb removal on brain norepinephrine. 

Olfactory bulb Hamster Norepinephrine 

B I L A T E R A L  o l fac to ry  bu lb  removal  e l imina tes  ma t ing  
behav io r  and  in i t ia ted  in t e rma le  aggression in male  Syr ian  
go lden  hams te r s  (Mesocricetus auratus) [3 ,4 ] .  While these  
behaviora l  changes  m ay  be due  to  t he  loss of  o l f ac to ry  
abi l i ty ,  t hey  could  be  caused by  some o t h e r  ef fec t  of  
o l f ac to ry  bu lb  removal .  P o h o r e c k y  et al. [5]  found  t ha t  
o l f ac to ry  bu lb  removal  in Sprague-Dawley rats  caused levels 
of  b ra in  n o r e p i n e p h r i n e  to s ignif icant ly  increase in the  
bra in  s tem and  s igni f icant ly  decrease  in the  t e l encepha lon .  
Several invest igators  have recen t ly  suggested tha t  the  
behaviora l  defici ts  wh ich  fo l low bi la tera l  o l f ac to ry  bu lb  
removal  in hamste rs  migh t  be  due  to a s imilar  neuro-  
chemica l  change  r a the r  t han  anosmia  per  se [2,  6, 7 ] .  The  
first e x p e r i m e n t  descr ibed  here  used ident ical  p rocedures  to  
those  which  have p roduced  behaviora l  defici ts  in hams te r s  
in o rder  to  d e t e r m i n e  if  changes  in b ra in  n o r e p i n e p h r i n e  
also occur.  The  second e x p e r i m e n t  used ident ica l  proce-  
dures  to  those  which  have p r o d u c e d  neu rochemica l  changes  
in rats in o rde r  to d e t e r m i n e  if t he re  is a species d i f fe rence  
in the  effects  of  o l f ac to ry  bu lb  removal  on  brain  norepi -  
nephr ine .  

EXPERIMENT 1 

Animals and Procedure 

Animals  were 18 male  hams te r s  f rom the  same breeder  
and  of  comparab l e  age and  expe r imen ta l  h i s to ry  as 
hams te r s  used in earlier work on  the  behaviora l  effects  of  
o l fac to ry  bu lb  removal  [ 4 ] .  Surgical p rocedure  was also 
ident ical  to  t ha t  used in the  earlier invest igat ion.  Ol fac to ry  
bulbs  were r emoved  bi la teral ly  in 9 animals ;  the  o the r  9 
u n d e r w e n t  a con t ro l  sham-opera t ive  t r e a t m e n t  which  was 
like the  expe r imen t a l  t r e a t m e n t  excep t  t ha t  the  skull was 
not  opened  and no brain  t issue was removed.  Twenty - seven  
days  a f te r  surgery the  an imals  were killed by  decap i t a t i on  
and comple t eness  of  the  lesion was verified by  gross 
e x a m i n a t i o n  of  the  brain.  The  bra in  was t hen  divided in to  
t e l encepha lon  and midbra in  + bra ins tem.  Tissues were 
rapidly  f rozen  on  dry ice and s tored at - 2 0 ° C  unt i l  
analyzed.  Ca t echo l amines  were analyzed f luor imet r ica l ly  
[8] a f te r  separa t ion  by a lumina  co lumn  c h r o m a t o g r a p h y  
[9 ] .  Analysis  was done  using the  same t echn iques  used in 
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earlier work which  found  changes  in the  rat bra in  fol lowing 
o l fac tory  bu lb  removal  [ 5 ]. 

Results 

There  were no signif icant  d i f fe rences  in n o r e p i n e p h r i n e  
levels be tween  bi lateral ly b u l b e c t o m i z e d  hams te r s  and sham 
opera ted  con t ro l s  in e i ther  bra in  s tem or  t e l encepha lon  
(Table  I ). 

T A B L E  1 

Norepinephrine (gg/g)* 
Region Bulbectomized Control 

Brainstem 0.902 ± 0.08 0.917 -+ 0.06 
Telencephalon 0.422 ± 0.09 0.429 ± 0.02 

*Data are presented as mean ± standard error of the mean. 

EXPERIMENT 2 

A nirnals and Procedure 

The rats  used in the  original  s tudy  on  the  effects  of  
o l fac tory  bu lb  removal  on  bra in  n o r e p i n e p h r i n e  were 
female and were housed  in g roups  of  3 to a cage; in 

add i t ion ,  on ly  uni la teral  o l f ac to ry  bulb  lesions were 
pe r fo rmed  and  compar i sons  were made  be tween  the  levels 
of  no rep ineph r ine  on  the  ope ra t ed  and u n o p e r a t e d  sides of  
the  brain.  Thus ,  E x p e r i m e n t  I, using soli tari ly housed  
bi la tera l ly  b u l b e c t o m i z e d  male hamsters ,  was not  a fair 
compar i son  of  these  species. For  E x p e r i m e n t  2 one  
o l fac to ry  bu lb  was r emoved  in 22 female  hams te r s  and  a f te r  
the  ope ra t i on  they  were housed  3 to a cage unt i l  t hey  were 
sacrificed 27 days  later. The  o t h e r  p rocedures  were the  
same as were emp loyed  in E x p e r i m e n t  1 and in earlier 
expe r imen t s  [4,5 ]. 

Results 

There  were no s ignif icant  d i f ferences  in the  levels of  
no rep ineph r ine  be tween  the  b u l b e c t o m i z e d  side and the  
u n o p e r a t e d  side of  the  bra in  in e i ther  bra in  s tem or  
t e lencepha lon .  

GENERAL DISCUSSION 

The  behaviora l  ef fects  observed  in male hamste rs  
fol lowing bi lateral  removal  of the  o l fac to ry  bulbs  c a n n o t  be 
a t t r i b u t e d  to the  n o r e p i n e p h r i n e  changes  caused by 
b u l b e c t o m y  in rats since similar changes  do no t  occur  in 
hamsters .  Also, since there  were no  changes  in brain  
no rep ineph r ine  levels in female  hamste rs  which  were 
t rea ted  ident ical ly  to  female  rats used in earlier 
neu rochemica l  s tudies ,  it is p robab le  t ha t  there  is a species 
d i f fe rence  in the  effects  of  o l f ac to ry  bu lb  removal  on  brain  
no rep inephr ine .  
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