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of several  hours, f la t tened on the  tube  wall  if allowed to 
set t le  and re ta in  contact .  In  the  'st i l l '  tube,  cells f la t tened 
and grew as a monolayer  (Figures 3A and B). If  the  
l iquid paraff in  was replaced by tissue cul ture medium,  
the  oscillations caused a rapid  and control lable  je t  of 
med ium distal  to ti le orifice (Stokern) .  

Discussion. Cells in oscil lat ing columns of cul ture  
med ium could not  settle. Cells at the  centre of such 
columns moved  more rapidly  than  those at  the  periphery,  
hence collisions occurred. Stable  clustering at  sites 
de termined by oscillator f requency indicates an harmonic  
effect, and this  wi th  the  gather ing at  t i le menisci  show 
tha t  factors o ther  t han  collision and shearing apar t  were 
involved  in these exper iments .  Control  and test  cultures 
were viable and of greates t  importance ,  could be observed 
during format ion  wi thou t  the  interference of a stat ic  
surface. 

The me thod  reduces the  number  of cells and m e d i u m  
vo lume considerably,  compared  wi th  suspension techni-  

ques previously  described, and allows observat ion  of form 
and size th roughou t  exper iments .  I t  has been suggested 
t h a t  numerica l  assessment  of aggregat ion is feasible. 

Rdsumd. Descr ipt ion d ' u n  apparei l  pour  l '6 tude de la 
r6agr6gation des cellules. Observa t ion  de la fo rmat ion  
d 'agrggats  individuels  ne comprenan t  que de tr~s pet i t s  
nombres  de cellules. Les cellules individuelles  et les 
agr6gats sont  main tenus  en suspension dans une colonne 
l iquide oscillante. 
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Freies Thyrox in  i m  S e r u m  durch Ultrafi l tration 

W~hrend  die quan t i t a t i ve  Erfassung der Schilddrtisen- 
hormone  durch Rad io immunoassay  (Tri jodthyronin,  Ts) 
und Prote inbindungsanalyse  (Thyroxin,  T4) routine-  
m~tssig durchgeft ihrt  werden kann, fehlen bisher rasch 
durchfi ihrbare Nachweismethoden  f i i r  den nicht  an 
Tr~gerprote ine  gebundenen Antei l  (FT4). Dieser t r i t t  in 
Beziehung zu Rezep toren  der Ze l lmembran  und ve rmi t t e l t  
die biologische Wirkung  des Hormons.  Da  die T~-Affinit~t 
der Pro te ine  var iabel  sein kann, ist die F T ( B e s t i m m u n g  
ftir die In te rp re ta t ion  abnormaler  T~-Werte diagnostisch 
wertvoll .  

Methode. Blu t en tnahme  (ntichtern) aus unges tauter  
Vora rmvene  in 10-ml Vacu ta iner -R6hre  (Schuco-Inter-  
national ,  Hamburg) ,  Zentr ifugieren und i3ber t ragung yon 
ca. 4.5 ml Serum in eine gleiche vorbeschr i f te te  R6hre  
(pH-Protekt ion) ;  nach Zusatz yon 1-2 ~Ci/ml 125j_ 
Thyrox in  (Amersham-Buchler ,  Braunschweig) kurz schtit- 
te ln  und 30 rain s tehen lassen (Raumtempera tur ) .  
Anschliessend Ul t raf i t t ra t ion  w~hrend 2 h u n t e r  3 atii  N~ 
in handelst ibl ichen D r u c k k a m m e r n  (Millipore, Neu- 
Isenburg) tiber Cel luloseni t ra t -Membran (Ausschluss- 
grenze MG 10000, Sartorius, GSttingen) nach dem yon 

PUTMAN 1 angegebenen Verfahren,  das sich ftir Serien- 
bes t immungen  eignet. Bei  E insa tz  yon  4 ml  Serum bet rggt  
die durchschni t t l iche  Ausbeute  an Ul t ra f i l t r a t  1.4-1.7 ml, 
die Mehrfachbes t immungen  zu je 0.4 ml  gesta t te t .  
Prgz ip i ta t ion  und Waschen  erfolgen nach STERLING und 
BRENNER e m i t  MgCl~-L6sung (10%) ill Tris-NaC1, p H  9.3 
unter  gleichzeit igem Zusatz yon Ka l iumphospha t -Puf fe r  
(0.15 M, p H  7.4) und Thyrox in  (1 mg L-Thyroxin /ml  
0.033 n NaOH).  Berechnung:  

cpm/ml Ultrafiltrat 
PFT4 = cpm/ml Serum • 100. 

Die in Tabel le  I angegebenen Wer te  ftir <~absolut freies 
Thyroxin~ (AFT4) errechnen sich aus dem zeitgleich 
bes t immten  T 4 (modifiziert  nach MURPHY und JACHAN 3). 

Die Assoziat ionsbindung zwischen H o r m o n  und TrS.ger- 
prote in  ist s tark pH-abh~tngig. Mit  der beschriebenen 
Technik  ist  der CO2-Verlust gering und die Akt iv i tg t s -  
ausbeute  im Ul t ra f i l t ra t  p ropor t iona l  der dem Serum 
zugesetzten Menge (Figur C). Die Reproduz ie rbarke i t  
Itir P F T  4 ist entsprechend kons tan t  (Figur A), wenn nicht  
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Freies Thyroxin (PFT4) Qualit~tspriifuug. 
A) Variationskoeffizient in der Serie 3.93 
(gleiehe Probe, n = 9), Mindestzugabe 
62~xCi/100ml. B) Koutrolle des tracerbeschick- 
ten Serums. C) lineare Wiederfindung im 
Ultrafiltrat (r = 0.997). 
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weniger  als 0.8 ~Ci/m1125J-T 4 i n k u b i e r t  w u r d e n  (VK3.8 %).  
E i n e  B e z i e h u n g  der  E rgebn j s se  zu F i l t r a t i o n s d a u e r  oder  
-d ruck  f inde t  s ich n i c h t  (Tabel le  I). D u r c h  V e r w e n d u n g  
hepa r in i s i e r t e r  V a k u t a i n e r - R 6 h r e n  1/isst s ich der  gele- 
gen t l i ch  a u f t r e t e n d e  K o n z e n t r a t i o n s - P o l a r i s a t i o n s e f f e k t  

Tabelle I. Freies Thyroxin (PFT4) im Serum in Abh~ngigkeit von 
der Dauer der Ultrafiltration 

Patient 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 

K.,U. 0.018 ~ 0.019 * 0.019 ~ 0.020 ~ 
N.,P. 0.0325 b 0.0345 b 0.0310 b 0.0305 b 

(Stunden, ~) oder N2-Druck (at/i, b). Mittelwerte aus je 3-4 Einzel- 
bestimmungen. 

Tabelle II. Gesamtes, prozentual freies und absolut freies Thyroxin 
im Serum yon Gesunden (P) und Patienten unter T4/Ts-Substitution 
naeh Strmnektomie (S) 

T~ PFTa AFT 4 
([xg/100 ml) (ng/100 ml) 

P (18) 7.06 0.030 2.17 
1.63 0.010 0.79 

S (12) 8.95 0.022 2.0 
1.91 0.001 0.80 

Mittelwerte q 1 SD. ( ) : Zahl der Ffille. 

u n d  ger ingere  F i l t r a t i ons l e i s t ung  umgehen .  Unse re  an  
k l in i sch  gesunden  Ve r suchspe r sonen  ge fundenen  W e r t e  
(Tabel le  II)  s t ehen  in gu t e r  l ~ b e r e i n s t i m m u n g  m i t  j enen  
ande re r  A u t o r e n  4. 

W/~hrend die Vor te i le  der  P F T 4 - B e s t i m m u n g  mi t t e l s  
Gle ichgewich tsd ia lyse  gegen p H - s t a b i l e  Puf fe r l6sungen  in  
der  ge r ingen  Menge b e n 6 t i g t e n  P r o b e n m a t e r i a l s  zu 
suchen  sind, lassen sich mi t t e l s  U l t r a f i l t r a t i o n  miihelos  
30-40 P r o b e n / T a g  g e w i n n e n  u n d  a m  Io lgenden  auf-  
a rbe i t en .  

Summary. A rap id  d e t e r m i n a t i o n  of free t h y r o x i n e  in 
h u m a n  se rum us ing  125J-thyroxine and  pressure  u l t r a -  
f i l t r a t i on  is p resen ted .  Assay ing  pe r  cen t  free t h y r o x i n e  
(PFT4) more  t h a n  30 s p e c i m e n / d a y  can  easi ly  be es tab l i sh-  
ed. The  m e a n  va lue  of h e a l t h y  con t ro l s  is 0.030 =k 0.010 
(1 SD). In t e r f e r ence  of resul t s  w i t h  h e i g h t  of p ressure  
appl ied  a n d  d u r a t i o n  of u l t r a f i l t r a t i o n  resp. could no t  be 
de tec ted .  B o t h  precis ion and  sens i t i v i t y  of th i s  m e t h o d  
al low f u r t h e r  research  and  rou t ine  cl inical  e m p l o y m e n t .  
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A Method and its P h a r m a c o l o g i c a l  Appl icat ion to Determine  the Durat ion  of Arousal  Pattern 
Based on Ampl i tude  Changes  of EEG Signals  in Rats  

After  t h e  f i rs t  a t t e m p t  a t  cl inical  use of p o t e n t i a l s  
g e n e r a t e d  b y  t h e  bra in ,  i t  was  v e r y  soon recognized t h a t  
t he re  exis ts  a specific low vo l t age  and  h i g h  f r equency  E E G  
p a t t e r n  now k n o w n  as d e s y n c h r o n i s a t i o n  1, a c t i v a t i o n  
p a t t e r n  2 or a rousa l  r e ac t i on  a. The  a rousa l  r e ac t i on  is 
used as p a r a m e t e r  for  s t u d y i n g  t he  mode  of ac t ion  of 
m a n y  cen t r a l ly  ac t ing  drugs.  In  th i s  respect ,  t h e  follow- 
ing aspec ts  of t he  a rousa l  p h e n o m e n o n  can  be  m e a s u r e d  : 
a rousa l  th resho ld ,  a m p l i t u d e  and  f r equency  of E E G  
signals  d u r i n g  arousal ,  a n d  d u r a t i o n  of t he  a rousa l  ac t ion .  
The  f i rs t  3 p a r a m e t e r s  us ing  t he  ex i s t ing  m e t h o d s  can  be  
expressed  in an  exac t  a n d  ob jec t ive  way.  However ,  w i t h  
t he  d u r a t i o n  of a rousa l  m a n y  a u t h o r s  ~-~ sti l l  ana lyse  t h i s  
p a r a m e t e r  exc lus ive ly  b y  t he  v i sua l  i n spec t ion  of t he  
E E G  records.  This  m e t h o d  is subjec t ive ,  and  d i f f icu l ty  is 
o f ten  e n c o u n t e r e d  in d e t e r m i n i n g  t he  end  of arousal ,  
s ince t r a n s i t i o n  of a rousa l  a n d  con t ro l  p re -a r0usa l  s t a t e  
is no t  sharp .  Moreover ,  t he  osc i l la t ion  of t he  a m p l i t u d e  
d u r i n g  t h e  a rousa l  pe r iod  m a y  v e r y  of ten  r each  t he  pre-  
a rousa l  a m p l i t u d e  value,  confus ing  t h e  obse rve r  as to  
w h e t h e r  a rousa l  is r ea l ly  t e r m i n a t e d  or not .  

Our  p r e l i m i n a r y  ana lys i s  of t he  f r equency  a n d  a m p l i t u d e  
of t h e  a c t i v a t i o n  p a t t e r n  i nd i ca t ed  t h a t  t he  a m p l i t u d e  of 
E E G  signals  is a b e t t e r  p a r a m e t e r  for q u a n t i f i c a t i o n  of 
t he  d u r a t i o n  of t he  a rousa l  t h a n  the  f r equency  spec t rum.  
This  led us to  t he  use of t he  i n t eg r a t i ve  m e t h o d  7 for 
a m p l i t u d e  ana lys i s  of t he  e l ec t roencepha log ram in pre-  
a rousa l  and  a rousa l  per iod,  w i t h  t he  a i m  of deve lop ing  a 
s imple  and  ob jec t ive  way  for d e t e r m i n a t i o n  of t he  d u r a t i o n  
of arousal .  

Materials and methods. A d u l t  a lb ino  male  r a t s  (200-  
250 g) of t he  W i s t a r  s t r a i n  (TNO an ima l s  f a r m  Delft)  
were used. E lec t rodes  for t he  E E G  record ing  were 
essent ia l ly  s imi la r  to  those  descr ibed  ear l ier  8 a n d  were 
s l igh t ly  modi f ied  (H. VAN RIEZEN, persona l  c o m m u n i c a -  
t ion) .  I m p l a n t a t i o n  was car r ied  ou t  u n d e r  H y p n o r m  | (10 
m g  F l u a n i s o n  and  0,2 m g  F e n t a n y l  in  1 ml) a n a e s t h e t i c u m  
in doses of 1 ml /kg  i .p.  Fo l lowing  surgery  t he  w o u n d  of 
t he  r a t s  was  t r e a t ed  w i t h  penic i l l in  powder .  Before  t he  
e x p e r i m e n t  t he  r a t s  were a l lowed a t  leas t  a week  for  
r ecovery  d u r i n g  wh ich  per iod  t h e y  were caged ind iv idua l ly .  

The  E E G  was recorded  whi le  t he  a n i m a l s  were in a 
sound  proof  cab in  w i t h  d i m m e d  l ight .  The  an ima l s  were 
left  o v e r n i g h t  in  t he  cab in  before  t he  e x p e r i m e n t  s ta r ted .  
D u r i n g  t he  e x p e r i m e n t a l  session t he  r a t s  h a d  f r eedom of 
m o v e m e n t ,  t w i s t i n g  of the  wires  be ing  p r e v e n t e d  b y  t he  
use of a swivel.  
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