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an increase of the  vol tage  and decrease of the  dura t ion  of 
arousal  in the  1st h after  inject ion.  However ,  in the  nex t  
1/2-h the  dura t ion  of arousal  was normal ized bu t  the  
value  of ampl i tude  was still s ignif icant ly higher  compar ing  
with  the  control  value. Clearly this  suggests the  existence 
of the  t ime  differences in the  recovery  of the  s t ructures  
which are invo lved  in the  synchronisa t ion  and arousal  
af ter  the  adminis t ra t ion  of a CNS depressant  drug. 

Discussion. In  spite of the  fact  t h a t  averaged signals 
of l inear  characteris t ics  give be t te r  visual  presenta t ion  
of the  ampl i tude  var ia t ion  in arousal  t h a n  normal  E E G  
records, we considered them to be insufficient cr i ter ia  for 
the de te rmina t ion  of the  end of arousal. This is due to the  
fact  t h a t  oscil lat ing averaged line can, for short  periods of 
t ime, be equal  or greater  t han  the  pre-arousal  averaged am- 
pl i tude value, thus  giving a false impression tha t  arousal  
has been te rmina ted .  Ev idence  tha t  arousal  has indeed not  
t e rmina t ed  came f rom the  in tegra ted  ampl i tude  value, 
which in a period of 10 sec did not  reach the  control  ? r e -  
arousal  value.  For  this  reason we suggest the  s imul taneous  
use of both  parameters  - in tegra ted  and averaged signals 
- as a more accurate  way  to de te rmine  the  end of arousal. 

The use of the  in tegra ted  EEG-s igna ls  together  witt l  
an averaged ampl i tude  line gives not  only objec t ive  
cri ter ia  for de te rmina t ion  of the  end of arousal, bu t  
also the  possibi l i ty  to compare  the  changes in the  dura t ion  
of the  arousal  and ampl i tude  values dur ing the  pre- 
arousal  and arousal  period. Using this  me thod  in experi-  
ments  wi th  the  rats t rea ted  wi th  the  GABA-l ike  substance 
HA-966, we have  shown tha t  the  increase of the  ampl i tude  
in the  pre-arousal  period was not  followed by  changes in 
the  dura t ion  of arousal  react ion ill the  recovery  t ime.  
This  indicates  t h a t  cer ta in  drugs m a y  have  a 'd issociat ive '  
effect, showing t h a t  synchronisat ion in the  pre-arousal  
period and dura t ion  of the  arousal  migh t  be two inde- 
penden t  phenomena  not  necessari ly correlated.  I t  is of 
in teres t  to note  t h a t  the  substance HA-966 has earl ier  
been described to induce dissociat ion be tween E E G -  
pa t t e rn  and behav iour  9. In  this  respect  i t  would be of 
impor tance  to conduct  similar  studies wi th  o ther  'dis- 
sociat ion '  inducing drugs. 

In  addi t ion  we should like to poin t  out  t ha t  the  
method  described for the  de te rmina t ion  of the  dura t ion  of 
arousal  wi th  the  paral lel  regis t ra t ion of ampl i tude  can be 

applied to any  other  animal  wi th  any type  of s t imulus  for 
the induct ion  of ac t iva t ion  pa t t e rn  and is par t icu lar ly  
suitable for laborator ies  w i thou t  compute r  facilities. 

In  our exper iments  we in tended to exclude the  small  
spontaneous  var ia t ion  of the ampl i tude,  thus  we chose the  
re la t ive ly  small  number  of resets (20) to correspond for 
150 [xV in 1 min  period t ime. However ,  the  possibi l i ty  still 
exists of using a higher  number  of resets (60-80 etc). I f  this 
var ia t ion  is applied t l lan the  a rb i t ra ry  end of arousal  
should be considered when the  post-arousal  ampl i tude  of 
E E G  signals reaches the  90 % of control  pre-arousal  vol tage  
value. The  exac t  po in t  of the  end of arousal  wi th in  the  
10 sec t ime  in te rva l  a l ready selected is de te rmined  by  the  
averaged line as described before. 

Rdsumd. On d6crit  une m6thode 6tablie pour  d6termi-  
ner la dur6e de la d6synchronisat ion cort icale en ut i l i sant  
les changements  d ' ampl i tude  de s ignaux 61ectro-cortico- 
graphiques.  UI1 int6grateur  Grass a 6t6 utilis6 pour  
enregistrer  d ' amp l i t ude  moyenne  et pour  int6grer les 
s ignaux EEG.  La  phase de d6synchronisat ion est consi- 
d6r6e comme termin6e quand  l ' ampl i tude  des signaux, 
avan t  l ' exci ta t ion,  r6apparai t  et  reste /~ ce n iveau  pen- 
dan t  10 sec. Le po in t  cu lminan t  de la ligne de moyenne  
pendan t  la p4riode de i0 sec (qui n 'ex6de  pas le po in t  
cu lminan t  de la ligne de moyenne  en la phase pr6c6dant  
l ' exci ta t ion)  est choisie comme ind iquan t  la fin de la 
phase de d6synchronisat ion.  L 'usage  de la m6thode 
d6mont ra  que les effets d ' un  nouveau  cong6n6re du 
GABA,  1'HA-966 sur la synchronisa t ion  de I ' E E G  et  sur 
le raccourcissement  de la r6action d '6vei l  peuven t  
exis ter  i nd6pendamment  l 'un  de l 'autre .  
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Improved Method for Separation and Identification of Serum Transferrins : 
Thin Layer Acrylamide-Gel  Electrophoresis with Acrinol Pretreatment 

For  the  separa t ion  and ident i f icat ion of serum trans-  
ferrins, s tarchgel  electrophoresis  z has been widely  
employed  in combina t ion  wi th  the  labell ing of the  
protein wi th  rad ioac t ive  iron (Fe 59) followed by  auto-  
rad iography 2. I t  is still  desirable, however,  to develop 
more rapid, accura te  and safe me thod  for these purposes. 
A combina t ion  of acrinol p r e t r ea tmen t  and thin  layer 
acrylamide-gel  electrophoresis  seems to fulfill the  above 
requirements ,  as demons t ra t ed  in the  present  study.  
Using this m e t h o d  one can ident i fy  t ransferr in  bands on 
the  gel clearly and rapidly  wi thou t  any use of the  hazard-  
ous rad ioac t ive  isotope and subsequent  au toradiography.  

For  the  acrinol p re t rea tment ,  a p repara t ive  me thod  8 of 
t ransferr in using acrinol and e thanol  was modif ied  to the  
smaller  scale. As a rout ine  procedure,  100 ~1 murine serum, 
main ly  Rattus rattus in our case, was mixed  wi th  1 V1 of 
0.6 m M  FeCI~ solution and di luted 4 t imes  wi th  300 ~zl 
of 5 m M  Tris buffer  (pH 8.8). To t h a t  mix tu re  was added 
400 [zl of 0.6% acrinol  solution prepared  jus t  before use. 
Af ter  30 min, coagula ted  proteins  were r emoved  by  

centr i fugat ion at  3,000 rpm for 10 rain a t  0~ An equal  
vo lume of 95% cold (-10~ e thanol  was added to the  
supernatant .  Af te r  s tanding the  mix tu re  in an ice ba th  
for 30 rain, the  prote in  f ract ion was spun down at  3,000 
rpm for 10 rain at  0~ af ter  which it  was dissolved in 
100 ~xl of 5 m M  Tris buffer and subjec ted  to the  th in  
layer acrylamide-gel  electrophoresis.  

The  procedures  for the  th in  layer acrylamide-gel  
electrophoresis essential ly followed a previous repor t  4. 
Acry lamide  was dissolved at  the  final  concentra t ion  of 
3.8%, methy lenbisacry lamide  (BIS) 0.2%, t e t r ame thy -  
e thy lendiamine  (TEMED) 0.3% and a m m o n i u m  per- 
sulfate 0.036% in Tris ci t ra te  buffer  (pH 7.4) conta ining 

1 0 .  SMITHIES, Biochem. J. 67,629 (1955). 
2 E. R. GIBLETT, C. G. HICKMAN. and O. SMITHIES, Nature, Lond. 

783, 1589 (1959). 
3 "E. W. BOTTCHER, P. KISTER and Hs. NITSCHMA~, Nature, Lolld. 

787, 490 (1958). 
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�9 + 64 m M  Tris-aminomethane and 11.2 m2VI citric acid. 
The mixed  solut ion was poured  into the  lucite form 
(100 • 180 m m  square  inside and 1 m m  thick) which  was 
pu t  on a glass p la te  (120 • 200.• 5 ram) over la id  by  a wet  
cel lophane.  Then  it was covered by  a lucite lid w i th  10 
slot  formers  (8 • mm) at  t he  s t a r t ing  posi t ions.  
After  s t and ing  at  room t e m p e r a t u r e  for 3 hours,  gelat ion 
of the  t h in  layer  p la te  (100 • 180 • 1 mm) was comple ted .  
Usual ly  the  e lect rophoresis  was conduc ted  at  the  room 
t e m p e r a t u r e  for 4.5 h w i th  a co n s t an t  cur ren t  power  
supply  a t  1.0 m A / c m  gel width .  Af ter  s ta in ing for 30 min 
wi th  amide  black, the  gel was washed  repea ted ly  by  7% 
acetic acid. 

We  have  appl ied  the  p resen t  m e t h o d  to analyse  serum 
t ransfer r in  p o l y m o r p h i s m  in feral b lack rats ,  Rattus rattus, 
collected f rom India ,  Pak i s t an  and  Sri Lanka.  Typical  
e lec t rophore t ic  p a t t e rn s  are shown in Figure a, where  
TI-C, -C~, -D, -E and  -F  could be def ini te ly  ident i f ied 
following acrinol and e thanol  t r e a t m e n t  (See sample  
Nos. 2, 4, 6 and 8). In  order  to conf i rm t h a t  these  bands  
are t ransferr ins ,  the  crude sera (Sample  Nos. 1, 3, 5 and 7) 
were labelled wi th  Fe ~9. Pos i t ion  of t rans fe r r ins  on the  
gel was examined  by  au to rad iography .  Figure b indica tes  
beaut i ful  coincidence of the  rad ioac t ive  bands  wi th  the  
t ransfer r in  bands  exhib i ted  by  the  acrinol me thod .  
Deta i led  da ta  will be publ i shed  elsewhere ~. The re la t ive 
dis tances  be tween  these  t ransfer r in  b a n d  were a lmost  
s imilar  to those  d e m o n s t r a t e d  by  the  s tarch-gel  electro- 
phoresis  m e t h o d  for rats6. 

The improved  m e t h o d  descr ibed here  seems to be 
useful for the  easier analysis  of se rum t ransfer r in  poly- 
morph ism,  not  only in the  roden t s  b u t  in m a n y  o ther  
ve r t eb ra t e s  including man.  

Zusammenfassung. Verbesser te  Methode  Itir die Sepa- 
ra t ion  und  Iden t i f iha t ion  yon  Serum-Transfer in .  Bet 
Behand lung  yon  R a t t e n s e r u m  (Rattus rattus)mit Acrinol- 
16sung und  Alkohol und  darauf fo lgender  Dt innschicht -  
Acrylamidgel  E lek t rophorese  k6nnen  12 Transferr ine  
gut  separ ier t  werden.  
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a) Acrylamide-gel eleetrophoretie patterns of black rat sera and the 
transferrin fractions partially purified with acrinol and ethanol. 
Sample Nos. 1, 3, 5 and 7: crude sera; 2, 4, 6 and 8: partially purified 
transferrins. 1 and 2: Tf-CF in Rattus rattus collected from Kanpur in 
India. 3 and 4: Tf-C 1 from Kandy ill Sri Lanka. 5 and 6: Tf-CE from 
Islamabad in Pakistan. 7 and 8: Tf-DE from Kandy in Sri Lanka. 
b) Autoradiographie demonstration of transferrin bands on the 
acrylamide-gel. Sample Nos. 1, 3, 5 and 7 are correspond to those 
dotted in Figure a. 
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W i t h  regard to t he  ex t en t  of the  p rob lems  involved in 
'Re la t ion  be tween  Man and  his E n v i r o n m e n t ' ,  the  
Execu t ive  Commi t t ee  is opening the  Congress wi th  a 

p r epa ra to ry  comprehens ive  discussion be tween  the  
d i f ferent  groups of specialist .  This wr i t t en  exchange  of 
ideas be tween  m e m b e r s  of t he  d i f ferent  discussion groups 
should serve to o r ien ta te  t he  par t i cu la r ly  in te res t ing  
po in t s  in h u m a n  ecology. The appropr i a t e  ins t ruc t ions  
should be reques ted  f rom : Dr. H e l m u t h  Kn6tig,  Secre tary  
of the  Board  of t he  1st I n t e rna t i ona l  Congress of H u m a n  
Ecology,  Kar l sp la tz  13, A-1040 "vVien (Austria). 


