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Estimation of Rat Brain Acetylcholine I. Effect of Time Lapse Between Killing and Freezing of the 
Brain 

Es t ima t ion  of acetylchol ine  (ACh) in the  bra in  t issue 
has been  a po in t  of discussion for all these  years.  Whi le  
various me thods  of the  es t imat ion  of ACh have  been  in 
use 1-~, and also the  procedures  of t he  isolat ion and  t rea t -  
m e n t  of tissue, none  of t he  me thods  used in the  isolation 
of b ra in  t issue seems sat is factory .  Rap id  b reakdown  of 
ACh during the  removal  of the  t issue and the  t ime  required 
be tween  killing, removal  and cleaning of the  bra in  and 
t r e a t m e n t  for ex t rac t ion  of ACh seems one of the  main  
causes of t he  d iscrepancy observed in the  results  r epor ted  
by  various workers  ~, ~, s, 9. 

I t  would therefore,  be desirable to de te rmine  whe th e r  
these  differences in ACh levels are indeed due to  changes  
in ACh con ten t  of t he  bra in  t h a t  have  arisen dur ing the  
isolat ion procedure  or do, in fact,  r epresen t  ac tual  ACh 
levels in the  brain.  

Resul ts  of one aspec t  of the  s tudy  to  de te rmine  whe t h e r  
rap id  freezing of the  head  to  freeze the  bra in  immed ia t e ly  
af ter  decap i ta t ion  would in fact  resul t  in be t t e r  recoveries 
of ACh and  the  effect  of t ime  gap be tween  killing and 
freezing of the  t issue before ex t rac t ion  of ACh, are repor ted  
in th is  communica t ion .  

Methods and materials. Male wis ta r  ra t s  (300-400 g) 
were used in t he  s tudy.  The ra ts  were killed by  decapi ta-  
t ion and the  heads  were d ropped  into a b a t h  of l iquid 
n i t rogen  for freezing a t  d i f ferent  t ime  in tervals  af ter  
decapi ta t ion .  Brains  f rom the  frozen heads  were la ter  
r emoved  in ice (0-4 ~ and  homogenized  immed ia t e ly  in 
ice-cold TCA (5%, w/v).  ACh was isolated f rom the  TCA 
ex t r ac t  of the  whole bra in  according to  the  m e t h o d  

Table I. Concentrations of acetylcholine in brain of rats frozen in 
liquid nitrogen at different time 

Time passed before the 
decapitated head was dropped 
illto liquid N 2 (see) 

Acetylcholine Levels 

Concentration 
(nmole]g fresh 
weight of brain) 

Recovery (%) 

0 34.65 4- 3.15 (100) 
2 34.65 -t- 3:15 100 
5 34.65 • 3.15 100 

10 32.55 =c 2.10 93.9 
15 28.35 =E 3.15 81.8 
30 24.15 ~ 2.70 69.7 
60 17.85 L- 2.10 51.5 

120 13.65 • 4.20 39.4 

descr ibed by  •AKAMURA et al. 10. ACh fract ions  ob ta ined  
on elut ion f rom BioRex-70+ column wi th  15 m M  formic 
acid as e luan t  were pooled, f reeze-dried and kep t  frozen 
before analysis.  In  contro l  exper iments ,  the  recovery  of 
ACh was found to be be t t e r  t h a n  93 ~ 3% , where  a 
known  a m o u n t  of ACh was added  to the  TCA ex t r ac t  
before isolat ion of ACh. The amo u n t s  oi ACh in the  freeze- 
dried samples  were assayed wi th  the  frog rectus  abdomin is  
muscle L 

Results and discussion. The concen t ra t ion  of ACh in the  
bra ins  f rom ra ts  killed and the  heads  d ropped  in l iquid 
n i t rogen for freezing at  d i f ferent  t ime  in tervals  are present -  
ed ill Table  I. Whi le  the  level of ACh was Unaffected up to  
a t ime  lapse of 5 sec be tween  the  kill ing and  freezing of the  
brain,  abou t  50% of the  to ta l  ACh was lost, if the  t ime  
gap was 60 sec. 

The values of ACh ob ta ined  in these  exper imen t s  at  
0 min and af ter  a lapse of 2 rain be tween  killing and  freezing 
of the  t issue are compared  wi th  those  a l ready repor ted  in 
the  l i t e ra ture  in Table  II.  Whi le  all the  r epor ted  values are 
a lmos t  one th i rd  of the  0 mill levels of ACh ob ta ined  in 
th is  exper iment ,  i t  is of in teres t  to  note  t h a t  2 min  levels 
in this  expe r imen t  cor respond exceedingly  well wi th  the  
repor ted  values for ACh in brain.  

I t  appears ,  therefore,  t h a t  the  t ime  be tween  the  killing 
of the  an imal  and  the  freezing of t he  head  is of ex t reme  
impor tance .  E v e n  a delay of 30 see causes a decresae in 
ACh level (up to  30%) and, therefore,  ex t r eme  caut ion  in 
obta in ing  t issue mus t  be t aken  before any  meaningfu l  
i n t e rp re t a t i on  of the  results  ob ta ined  can be under taken .  

These results,  in par t ,  could poss ib ly  explain  the  wide 
range of ACh levels repor ted  for ra t  b ra in  t issue by  various 
workers  in the  field. I t  is suggested t h a t  in de te rmin ing  
the  levels of ACh in whole bra in  or pa r t s  of the  brain,  the  
samples  m u s t  be frozen wi th in  10-15 sec af ter  killing the  
animal  to  avoid excessive losses in its concent ra t ion .  

Zusammentassung. Es wird  nachgewiesen,  dass die 
Zei tspanne,  die fiir die E x t r a k t i o n  yon  Aeetylehol in  
gebrauch t  wird, auf seine quan t i t a t i ve  B e s t i m m u n g  
en t sche idend  ist. 
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The results are the means =~ S.E. of 6 experiments at each time point. 

Table If. Comparison of acetylcholine levels in rat brain 

Aeetylcholine 
concentration 
(nmole/g fresh weight) 

Reference 

o rain 
2 min 

14.6 
21.0 
12.4 
13.9 

34.65 
13.65 

STAVINOHA and RYAN 8 

STAVINOHA and RVAN 8 

FELLMAN 9 

POTTER 11 

This paper 
This paper 
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