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Brain Nucle ic  Acid Content During the Es trous  

Pharmacologic  ~ as well as cyclic endogenous  levels a,~ 
of estradiol  influence the  incorpora t ion  of amino acids 
into pro te ins  of specific h y p o t h a l a m i c  nuclei in t he  bra in  
of the rat .  Since a l te ra t ions  in the incorpora t ion  of amino 
acids into b r a i n  pro te in  m a y  reflect  changes  in the  
synthes is  of RNA(s),  it  is s ignif icant  t h a t  shifts  in IRNA 
base ra t ios  have  been repor ted  for neurons  of the  supra-  
opt ic  nucleus of the  ra t  a t  d i f fe rent  s tages of t he  estrous 
cycleS, and in various brain  areas of t he  r abb i t  following 
ovar iec tomy and ovar ian  s teroid repIacement  6. Total  
R N A  concent ra t ion ,  expressed in t e rms  of wet  weight, 
was also found to be s ignif icant ly  lower for the  hypo-  
tha lamus ,  amygda la  and f ronta l  cor tex  of t i le  deermouse  
dur ing dies t rus  t h a n  p roes t rusL  I t  was of in te res t  to 
de t e rmine  if a s imilar  re la t ionship  exis ted for the  to ta l  
R N A  con ten t  of var ious  areas of the  ra t  bra in  dur ing  
d i f ferent  s tages of the  estrous cycle, However ,  since the  
wa te r  con ten t  of the  hypo tha l amus ,  sensory-motor  cor tex  
and  h ippocampus  of ra t  bra in  is s ignif icant ly  higher  
dur ing dies t rus  t h a n  at  proes t rus  or e s t rusS  nucleic acid 
da t a  were expressed  in t e rms  of dry  weight .  

Methods. 11 ra ts /cycle  s tage (proestrus,  es t rus  and 
diestrus) were selected by  vaginal  smears  f rom cycling 
Sprague-Dawley  ra ts  ( approx imate ly  250 g) ma in t a ined  
on a 12/12 h l igh t /da rk  schedule.  After  decapi ta t ion ,  

Cycle in the Rat ~ 

evident  and is in ag reemen t  w i th  the  f indings of o thers  n .  
The va l id i ty  of expressiDg neurochemica l  da ta  in t e rms  
of dry  weigh t  is suppor t ed  by  the  f inding t h a t  d ry  weight  
expressed in t e rms  of to ta l  D N A  is co n s t an t  t h r o u g h o u t  
the  estrous cycle for each selected bra in  region (Table). 

I t  appears  t h a t  changing  t i ters  of ovar ian steroids 
dur ing the  estrous cycle of t he  ra t  are associated wi th  
a l tera t ions  in IRNA-base rat ios  of specific hypo tha l amic  
nuclei 5, while t he  to ta l  IRNA con ten t  of specific b ra in  
regions remains  unchanged.  

Rdsumd. Le contenu  to ta l  du IRNA, D N A  et le poids  
sec de cer ta ines  par t ies  p%lev6es au cerveau sont  rest6 
cons tan t s  d u ran t  les diff6rentes 6tapes du cycle oestral.  
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Nucleic acid and dry weight concentration for selected regions of the rat brain during estrus 

Tissue b~g RNA/mg dry wt, ~g DNA/mg dry.wt, big dry wt./btg total DNA 

Cerebellum (left lobe) i0.34=k0.67 20.18=• 50:~ 2 
Sensory-motor Cortex 15.04 k0.35 4.18:k0.29 249~-16 
Hypothalamus 14.62=k{).47 4.81:t_0.22 213~:10 
Hippocampus '16.06i0.34 4.29i0.31 247• 
Corpora quadrigemina 12.81:~0.44 5.32zk0.34 198:t- 11 
Head of the caudate nucleus 13.78• 4.34d=0.17 234" 9 
Olfactory bulbs 15.31~=0.54 14.04:1-0.30 72~ 2 

Each value is the meanz~standard error of tissues from 11 rats. Values were not significantly different from those during proestrus or diestrus, 
and values for proestrus were not different from those of diestrus. 

b ra in  areas (Table) were rap id ly  removed,  r insed free of 
blood, weighed and frozen not  longer t h a n  2-3 h prior  to 
analyses.  IRNA was de t e rmined  by  a modif ied orcinol 
and D N A  by  a modif ied  d ipheny lamine  react ion 9. Both  
react ions  were modif ied  to  allow dupl icate  analyses  of 
the  nucleic acids for each bra in  area f rom individual  rats.  
Dry  weights  were ca lcula ted  on the  basis of the  percen tage  
of t issue water  previous ly  de te rmined  for each brain  area 
l isted in t he  Table s . Significance of differences was 
de te rmined  for each brain  area be tween  each stage of the  
cycle by the  S tuden t ' s  t-test.  P <  0.05 was considered 
significant .  

Results an, d discussion. There  were no s ignif icant  differ- 
ences be tween  the  3 stages of the  estrous cycle in the  R N A  
con ten t  for the  7 areas oi t he  bra in  examined.  Therefore,  
only da t a  for the  estrus s tage of the  cycle is a rb i t ra r i ly  
p resen ted  in t he  Table.  Since the  DNA con t en t  of t he  ra t  
brain  remains  cons t an t  af ter  14 days  of age ~~ it is no t  
surpris ing t h a t  differences were no t  found in D N A  for 
the  bra in  areas be tween  the  3 stages of the  cycle. The 
ex t remely  high concen t ra t ion  of D N A  in the  cerebel lum 
and ol factory  lobes as compared  to  o ther  regions is 
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