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Changes  in S e r u m  Prote ins  due to Les ion  or Resec t ion  of the Olfactory Bulbs  of the Rat 

The effects  p roduced  by  lesion, excision or s t imula t ion  
of t he  o l fac tory  bulbs  on var ious  funct ions  in d i f ferent  
animals  have  been  s tud ied  ass iduously dur ing  the  las t  few 
years,  par t icu lar  in te res t  be ing placed on t h e  sexual  
func t ion  l -L Papers  have  also been  publ ished on ttxe in- 
f luences of t he  a b o v e - n a m e d  opera t ions  on w a t e r  m e t a -  
bolismS, s leeping hab i t s  9, b o d y  g rowth  and  weight  of 
organs  x~ as well as in re la t ion to  the  presence  of osmo- 
sensi t ive  e lements  in t he  o l fac tory  bulbs  x~, 12. 

The p re sen t  work  deals  w i t h  t he  modi f ica t ions  which  
we have  found  in t he  se rum pro te ins  of ra t s  w i th  lesioned 
or excised o l fac tory  bulbs.  

M a t e r i a l  a n d  methods .  118 whi te  ra ts  of b o t h  sexes were  
used, weighing f rom 160-220 g each, bred in our  in s t i tu t e  
on ba lanced  food wi th  a suff icient  supply  of p ro te ins  
(min imum 17.5%). 

The concen t ra t ion  of to ta l  se rum prote ins  was  de ter -  
mined  by  the  b iure t  me thod ,  e lectrophoresis  be ing used 
for t h a t  of the  d i f fe ren t  subfract ions .  Tail sect ioning 
p rov ided  the  blood which  was left  to clot before  isolat ing 
the  se rum by  cent r i fugat ion .  

The female subjects  were d iv ided into 2 ma in  groups.  
The f irs t  (75 animals) was  subdiv ided  into 6 lots according 
to  t he  following charac ter i s t ics :  a) b i la tera l  lesion of 
o l fac tory  bulbs ;  b) b i la tera l  excision of o l fac tory  bulbs ;  
c) t r e p a n a t i o n  of skull;  d) sect ion of o l factory  nerves ;  
e) lesion in cerebral  cortex,  and f) uni la teral  excision of 
o l fac tory  bulbs. Serum pro te in  de t e rmina t ions  were m a d e  
in all these  subjects  15 days  before and 25 days  af ter  
surgical in te rvent ion .  

The second group (18 animals) was subdiv ided  in to  2 
lots:  a) normal  i n t ac t  animals  used as controls  (11 sub- 
jects),  and b) b i la tera l  excision of olfactory bulbs  (7 sub- 
jects).  B o t h  lots were sub jec ted  to weekly serum pro te in  
de te rmina t ions  for 56 days,  the  control  subjec ts  being 
used to  e l iminate  any  possibi l i ty  t h a t  the  changes  in 
serum pro te ins  migh t  be due to the  repea ted  hemorrhages .  

A group of 25 male  ra t s  was subdivided into 2 lots w i th  
a) t r epana t ion  of skull (10 subjects)  and b) excision of 
b o t h  ol factory  bulbs  (15 subjects) .  The serum prote ins  
were de te rmined  in b o t h  lots 15 days  before and  25 days  
af ter  surgery.  

All the  opera t ions  were pe r fo rmed  under  e ther  anes-  
thesia.  A modif ica t ion  of t he  "WHITTEN m e t h o d  ~ was used 

to  excise t he  ol factory  bulbs.  Any  an imal  p resen t ing  signs 
of pos t -ope ra t ive  infect ion was  discarded.  A macroscopic  
analysis  of the  surgical lesions of r a n d o m l y  selected sub- 
jects  was m a d e  wi th  the  aid of a magni fy ing  glass. 

A h e m a t o c r i t  de t e rmina t i on  and  weight  cont ro l  were 
also carr ied ou t  in i n t ac t  female ra t s  as well as in those  de- 
p r ived  of o l fac tory  bulbs  in order  to  inves t iga te  w h e t h e r  
the  se rum pro te in  changes  could have  been caused b y  
hemodi lu t ion  or by  var ia t ions  in t he  nu t r i t iona l  s ta te  of 
the  subjects .  The analysis  of var iance  ~3 and  the  S t u d e n t ' s  
t - test  were used to effect  a s ta t i s t ica l  s tudy.  

Resul t s .  Table  I shows the  values  of pre-  and  pos t -  
opera t ive  se rum pro te in  concen t ra t ions  (25 days  af ter  
surgery) in t he  6 lots of animals  cor responding  to  the  first  
group of female subjects .  

A s t u d y  of the  pre -opera t ive  values  in these  lots by  the  
var iance  analysis  indica ted  t h a t  no s ignif icant  differences 
exis ted  in any  of the  f ract ions  under  s tudy.  On the  o ther  
hand,  a compar ison  of lots a) and  bi la teral  lesion and  
bi la teral  excision of the  bulbs  b) wi th  tke  4 lots showed 
signif icant  pos t -opera t ive  decreases in to ta l  p ro te ins  (P  < 
0.001), a lbumin  ( P <  0.001), e-globul in  ( P < 0 . 0 5 )  and  fl- 
globulin (P  < 0.01), while the  same compar i son  showed no 
differences in v-globulin. 
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Table I. Effects of lesion and excision of the olfactory bulbs, skull trepanation, olfactory nerve section and cortical lesion on serum proteins 

No. of Total Albumin Globulins 
animals proteins alpha beta gamma 

Bilateral section of 8 (5.94 Jc 0.14) �9 (3.13 4- 0.13) (0.99 4- 0.0@ (0.79 4- 0.09) (l.04 s 0.06) 
olfactory bulbs 5.58 4- 0.15 2.94 4- 0.11 0.89 ~_ 0.05 0.72 4- 0.06 1.02 4- 0.04 
Bilateral excision 24 (5.93 ~2 0.19) (3.18 4- 0.13) (0.96 4- 0.06) (0.75 4- 0.08) (l.05 s 0.06) 
of olfactory bulbs 5.54 4- 0.24 2.95 i 0.14 0.87 q- 0.06 0.67 4- 0.08 1.06 • 0.08 
Skull trespanation 12 (5.88 4- 0.12) (3.14 4- 0.10) (0.95 i 0.03) (0.76 4- 0.09) (1.03 4- 0.05) 

5.81 4- 0.19 3.12 4- 0.11 0.93 4- 0.03 0.74 4- 0.09 1.02 4- 0.07 
Olfactory nerve section 11 (5.88 4- 0.23) (3.13 4- 0.13) (0.94 ~2 0.09) (0.75 4- 0.09) (1.06 4- 0.08) 

5.85 4- 0.29 3.12 -t- 0.12 0.94 4- 0.10 0.74 • 0.10 1.05 4- 0.07 
Cerebral cortex lesion 10 (5.93 4- 0.14) (3.20 4- 0.12) (0.96 ~- 0.05) (0.72 4- 0.06) (1.06 4- 0.06) 

5.93 i 0.19 3.19 4- 0.11 0.97 4- 0.07 0.71 4- 0.06 1.05 4- 0.08 
Unilateral excision of bulbs 10 (5.82 ~ 0.30) (3.12 4- 0.19) (0.92 4- 0.21) (0.76 q- 0.22) (1.04 4- 0.10) 

5.78 4- 0.35 3.11 4- 0.17 0.91 4- 0.08 0,73 4- 0.26 1,04 • 0.06 

Mean 4- S.D. values are expressed in g/100 1111 of serunl. In every group the values in parentheses refer to preoperative values. 
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Table II. Evolution of total serum proteins and fractions in normal rats and in those deprived of olfactory bulbs 

EXPERIENTIA 26/6 

Days 7 14 21 28 35 42 49 56 

Total (99.7 4- 0.32) (98.4 4- 0.28) (98.0 4- 0.26) (97.2 4- 0.40) (97.3 4- 0.36) (96.6 -b 0.38) 
proteins 98.5 • 0.32 97.0 4- 0.48 94.2 4- 0.59 90.4 4- 1.06 90.7 4- 0.71 90.9 4- 0.53 

P< 0.02 P< 0.05 P< 0.001 P<O.O01 P< 0.001 P< 0.001 

Albumin (99.5 4- 0.28) (99.0 4- 0.34) (98.8 4- 0.28) (98.7 4- 0.36) (98.3 • 0.36) (97.6 4- 0.40) 
99.3 4- 0.55 98.8 • 0.25 95.2 4- 0.53 92.3 -1- 1.24 92.3 4- 1.27 92.5 -4- 1.15 

P < 0.001 P < 0.001 P < 0.001 P < 0.001 

alpha (98.8 4- 0.77) (96.3 4- 0.87) (96.7 4- 0.90) (95.8 4- 0.86) (95.9 4-4- 0.79) (94.0 4- 0.87) 
98.2 4- 0.65 93.9 4- 2.24 89.8 4- 2.74 83.9 4- 1.43 84.4 4- 1.45 85.5 4- 1.90 

P <  0.05 P <  0.001 P <  0.001 P <  0.001 
beta (99.9 • 1.41) (96.2 4- 0.96) (95.4 4- 0.83) (95.9 4- 1.36) (97.5 -4- 2.18) (97.4 4- 2.02) 

97.3 4- 0.75 93.7 • 2.25 87.3 4- 1.58 84.1 4- 2.34 86.8 4- 2.49 87.0 4- 2.93 
P < 0.001 P < 0.001 P < 0.01 P < 0.01 

gamma (100.1 4- 1.09) (99.0 -4- 1.14) (96.6 4- 1.06) (96.3 4- 1.22) (96.1 4- 0.82) (95.7 4- 0.79) 
97.9 • 0.53 96.6 4- 1.27 97.2 4- 1.46 96.4 4- 0.85 94.0 4- 1.51 93.9 4- 1.46 

(95.9 :h 0.37) (95.3 4- 0.45) 
91.9 4- 0.91 92.3 4- 0.79 
P< 0.001 P< 0.01 

(97.4 4- 0.45) (97.0 4- 0.51) 
94.1 4- 2.16 95.7 4- 1.89 

(92.9 • 1.03) (93.3 :i: 1.30) 
84.2 4- 1.37 83.9 4- 0.95 
P< 0.001 P< 0.001 

(96.0 4- 2.47) (94.4 4- 1.69) 
88.6 4- 3.49 90.0 4- 3.48 

(94.9 4- 1.16) (95.1 4- 1.23) 
94.4 • t.13 93.3 4- 1.48 

Values represent % changes from their initial levels. Mean 4- S.E.M.; the figures in parentheses refer to the values observed in normal rats 
(controls). The t-test was used to compare control and problem values. P is indicated when the differences were significant. 

Table III 

Days Variations in body weight (%) 
Normal Deprived of olfactory bulbs 

7 103.3 4- 1.09 100.5 4-4- 1.89 
14 104.8 4- 1.78 101.0 t 1.18 
21 105.8 4- 1.51 105.7 4- 1.49 
28 110.4 ::t= 1.23 109.3 4- 2.30 

Mean 4- S.E.M. of the weight expressed in % of change from the 
initial weight. 

A compar i son  of se rum pro te in  levels in subjec ts  wi th  
bi la teral  sect ion of the  bulbs  (lot a) and o thers  w i th  bi- 
la teral  excision of the  same organ (lot b) showed no signi- 
f icat ive pos t -opera t ive  differences in any  of t he  fract ions 
s tudied.  Nor  were any  differences observed in t he  o ther  
4 groups under  s t u d y  (lots c, d, e and f). 

The 2 lots of male  subjec ts  showed no differences  in the  
p re -opera t ive  results ,  while  t he  pos t -opera t ive  values 
were s imilar  to  those  ob ta ined  in the  females:  to ta l  pro- 
te ins  ( P < 0 . 0 1 ) ,  a lbumin  ( P < 0 . 0 1 ) ,  e-globulin ( P <  
0.01), fl-globulin ( P <  0.05) and  again no differences in 
y-globulin. 

Table  I I  shows the  weekly  var ia t ions  in se rum pro te ins  
and  the i r  f rac t ions  in 2 lots of animals,  one a control  
group and the  o the r  depr ived  of o l factory  bulbs.  The la t te r  
showed a ma rked  fall in a lbumin  and  e- and  fl-globulin 
compa red  w i t h  those  of t be  controls,  ev idenced 21 days  
a f te r  surgical  in te rven t ion .  The a lbumin  and  fl-globulin 
showed a t e n d e n c y  to  r e tu rn  to normal  control  levels, pre-  
sen t ing  no s ignif icant  differences f rom the  49th day  on. 
The e-globulin,  however ,  ma in ta ined  its difference 
t h r o u g h o u t  t he  whole per iod of observa t ion  (56 days).  

The to ta l  p ro te ins  showed a s ignif icant  decrease af ter  
the  7th day  and  con t inued  so to  the  ve ry  end (56 days),  
whereas  t he  y-globulin remained  similar  to  t h a t  of the  
cont ro ls  a t  all t imes .  

On the  25th day  af ter  surgery,  the  hema toc r i t  of a lot of 
7 ra t s  depr ived  of o l fac tory  bulbs was compared  wi th  
t h a t  of 8 in tac t  subjects ,  no differences being observed  
be tween  t h e m  (mean • S.E.M. : opera ted  animals  41.6 4- 
1.13; controls  41.8 4- 0.74). 

The results  of Table  I I I  indicate  t h a t  there  were no 
var ia t ions  in weight  be tween  in tac t  subjects  and those 
w i t h o u t  o l fac tory  bulbs.  

Discussion. The changes  observed in serum prote ins  
were p resen t  only when  the  lesion or excision of t he  bulbs  
was bilateral .  The lack of var ia t ions  in the  4 control  
groups indica tes  t h a t  these  changes  were not  caused by  a 
lack of o l fac tory  s t imulat ion,  nor  by  surgical manipula-  
t ion, nor  even b y  a non-specif ic  effect  th rough  impair -  
m e n t  of the  nervous  sys tem.  

The no rma l i t y  of t he  hema toc r i t  and  the  results  of 
Table I I I  re ject  hemodi lu t ion  and  weight  var ia t ions  as 
possible causes of t he  changes.  Certain opera t ive  in- 
juries 14 can decrease the  a lbumin,  a l though temporar i ly ,  
since i t  is normal  wi th in  15 days,  which allows us to  dis- 
card opera t ive  in jury  as a cause of the  phenomenon .  

TESSlYORE et al. 15 found  t h a t  b i la tera l  excision of the  
ol factory  bulbs  is followed by  h is tomorphologica l  and 
funct ional  modif ica t ions  of the  hypo tha l amic -hypophys i a l  
sys tem.  This gives rise to the  query  whe the r  the  effect  
ob ta ined  could have  been  due to  repercussions f rom the  
excision of the  o l fac tory  bulbs  on o ther  par t s  of the  ner- 
vous  sys tem.  

Resumen. La secci6n y ext i rpaci6n bi lateral  de los 
bulbos  olfactorios, en ra tas  de ambos  sexos, p roducen  
disminucidn de las p ro te inas  s6ricas totales,  a lbumina  y 
globulinas e y 19, Mn modif icaciones de la globulina y. Esa  
d isminucidn se hace s ignif icat iva 21 dias despu6s de las 
operaciones.  
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