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P R O  L A B O R A T O R I O  

A simple apparatus for the rapid extraction and weighing of small  animal brains 

A. Rodden  and H. Oepen 

Institute o[ Human Genetics, University o/Marburg, Bahnho/strasse 7A, D-355 Marburg an der Lahn 
(Federal Republic o[ Germany), 8 November J976 

Summary. The cons t ruc t ion  and use of an inexpensive  appara tus  for the  rapid  ex t rac t ion  and weighing of small  animal  
brains is described. 

Decap i t a t ion  and delayed f ixa t ion  lead to signif icant  
changes in t he  concent ra t ions  of several  bra in  compo-  
nents  ~. Cyclic adenosine monophospha te  (cAMP) is 
pa r t i cu la r ly  sensi t ive in this  regard:  over  a ten-fold 
increase occurr ing in some bra in  par t s  wi th in  2 min  of 
decap i ta t ion  =. E v e n  when  a smal l  an imal  is immersed  in 
l iquid nitrogen,  up  to  75 sec can be requ'ired for the  core 
of the  bra in  to reach 0 ~ 3. Focussed microwave  i r radia t ion 
is a fast  conven ien t  me thod  for tissue f ixa t ion  ill situ, b u t  
the  ini t ial  cost  of the  appara tus  is r a ther  h igh  2. 'Freeze  
blowing '  is qu ick  and inexpensive,  bu t  is ana tomica l ly  
non-select ive  ~. 
We  have  developed a s imple and inexpens ive  m e t h o d  
of qu ick ly  r emov ing  and dena tur ing  whole ra t  brains or 
large bra in  areas. The  device  we use is fashioned f rom 
s tandard  l abora to ry  e q u i p m e n t  and does no t  depend on 
t i le use of dena tur ing  solvents  (which can  influence the  
pro te in-b inding  assay commonly  used in the  measu remen t  

of cAMP ~). W i t h  the  help of this  method,  the  exper imenter  
can produce a suspension of dena tured  bra in  of known 
wet -weight  wi th in  less t h a n  1 rain. We  have  used the  
appara tus  p r imar i ly  in the  de te rmina t ion  of cAMP, bu t  
i t  is obvious ly  adap tab le  for o ther  purposes.  
Procedure. One begins by  pour ing 25 ml  of p rehea ted  
buffer  in to  the  reservoir  and 5 ml  of the  same buffer  in to  
the  homogenizer  (figure). The  wate r  in the  b a t h  on the  
ho t  p la te  is kep t  a t  100~ E i the r  d ry  ice/acetone or  
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water/sodium chloride can be used as the coolant in the 
tandem water traps. (Dry ice/acetone is a slightly more 
efficient trap than water/sodium chloride, but  a great 
deal more troublesome because of the problem of conden- 
sation and freezing of atmospheric moisture on the out- 
side of the traps when they are removed from the freezing 
mixture to be weighed.) At the beginning of the procedure, 
valve 1 is set so as to connect the reservoir with the homo- 
genizer (that is, as it  appears in the figure). Valve 2 is clamp- 
ed closed. The styrofoam-supported part  of the apparatus 
is then removed from the baths, disconnected from the 
pump, dried off and weighed (accurate to 0.01 g) on a 
top-loading balance. The water traps are allowed to 
hang down on one side of the weighing pan, the homo- 
genizer and reservoir hang down on the other side. The 
apparatus is then returned to its support (a ring stand is 
convenient) and the tubes replaced in the hot  water bath 
and the contents of the Dewar flask respectively. The 
vacuum pump is reconnected (a water aspirator is 
sufficient) and turned on just before the rat  is to be 
killed. 
The rat is decapitated, and with a second stroke of the 
guillotine, the skull is split lengthwise and the brain or 
brain parts removed by aspiration with the brain extrac- 

for. Valve 2 is quickly turned so tha t  the hot buffer in the 
reservoir is open to atmospheric pressure. The brain 
extractor is then inserted into the tubing above valve 2, 
thus sucking the buffer from the reservoir through the 
brain extractor tubing and washing the brain into the 
homogenizer. The aperture of the brain extractor can be 
chosen to give the proper combination of accuracy and 
speed. (The inverted stopper shown inside the homo- 
genizer does not  touch the inside walls of the tube; its 
purpose is to minimize upward splattering of the buffer. 
Its optimal position in the homogenizer must be deter- 
mined by trial and error.) 
With the brain suspended i n the  hot buffer, the apparatus 
is weighed again, the weight of the extracted brain being 
equal to the difference between the first and second 
weighings. The brain suspension is allowed to sit in the 
boiling water bath for a total  of 5 rain to insure complete 
enzyme denaturation. Either before, after, or during 
those 5 min, the homogenizer can be opened and its 
contents further homogenized with a teflon plunger. We 
have found wet weights obtained by this method are 
accurate to 4- 2%. Adenyl cyclase (and presumably other 
enzymes as well) was over 90% denatured within 30 sec 
after decapitation. 

PRO E X P E R I M E N T I S  

Continuous registration of X, Y-coordinates and angular position in behavioural experiments 

A. Fleischer and M. Pflugradt 

Lehrsluhl /i~r Biokybernetik tier Universitiit Tiibingen, Institut ]i~r Biologie I I ,  Auf  der Morgenstelle 28, 
D-7dO0 Ti~bingen 1 (Federal Republic o[ Germany, BRD), 22 November 1976 

Summary. An electronic camera and 2 simple additional circuits for the registration of the X, Y-coordinates or the 
angular position of animals in behavioural experiments are described. 

In behavioural experiments, the problem of recording 
continuously the X,Y-coordinates or the angular position 
of an animal frequently occurs. For this purpose, elec- 
tronic cameras are particularly suitable. To demonstrate 
their manifold possible applications, 2 simple circtiits 
wilt be discussed which allow the registrations of the 
X,Y-coordinates of a running beetle and the rotation of a 
crab's eyestalks. 
The output signal o/ the electronic camera. The camera 
objective Ob projects a white stripe S on a black back- 
ground (figure 1) on to the semiconductive layer S1 of the 
image converter tube. An electron beam scanning the 
image on the layer S1 converts the light distribution line 
by line into a positive, analogue voltage called video 
signal. The temporal  course of the video signal for 1 line 
corresponds to the distribution of the light intensity of 
the image on this line. In order to synthetize a TV-image 
by means of a monitor, the information about the begin- 
ning of the image and the lines has to be added to the 
video signal. The vertical synchronization pulse (negative, 
duration 110 ~xsec) signals the beginning of the image and 
causes the flyback o f  the vertical deflection. When the 
first horizontal synchronization pulse (negative, duration 
4.5 ~sec) reaches the monitor, the horizontal deflection 
starts and the light intensity distribution of the first line, 
corresponding to the video signal voltage, is displayed. 
The following horizontal synchronization pulses trigger 
the display of the subsequent lines. The video signal is 
blanked from about 3 ~sec before to 3 ~sec after the 
horizontal synchronization pulse, and for 1 msec from the 
beginning of the vertical synchronization pulse in order to 
make the flyback of the electron beam invisible. The 

signal received by the monitor therefore contains 3 com- 
ponents: Video-Blanking-Synchronization-signal (V]3S- 
signal). 
According to the CCIR-norm, 1 line is scanned in 64 ~sec 
so that  the whole-image consisting of 625 lines is pre- 
sented in 40 msec. The whole-image is divided into 2 suc- 
cessive hMf-images, each consisting of 312.5 lines and 
being displayed in 20 msec. The consecutive parts of the 
whole-image are interlaced, i.e. the lines of the first half- 
image are positioned exactly between the lines of the 
second half-image. At the border of the image, a few lines 
are suppressed by blanking and synchronisation. There- 
fore, only 296 lines per half-image are available for further 
analysis. 
Registration of the X, Y-coordinates. In this section, a de- 
scription of a basic circuit is given which allows the X,Y- 
coordinates of the upper corner of the white stripe S to 
be recorded (figure 1). The distance of this corner from 
the upper border of the image (Y-coordinate) is deter- 
mined by line k. In this line, and for the first t ime in 
this half-image, the scanning electron beam reaching the 
corner of the white stripe causes the video signal voltage 
to rise. The X-coordinate is measured by counting the 
pulses of a fast clock from the beginning of the line 
(i.e. from the leading edge Of the horizontal synchroniza- 
tion pulse) until the video signal reaches a given threshold. 
For electronic realization of the registration method 
(figure 2, a) discriminator D2 (passive filter + transistor) 
transforms the vertical synchronization signal to a short 
pulse resetting counter ZY. The latter counts the reshaped 
horizontal synchronization pulses provided by discrimi- 
nator D3. Additionally, each output  pulse D3 resets 


