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durch einen elektr ischen Funken  geztindet. W~Lhrend der 
Verbrennung  wird fiber das Vent i l  (13) in das Absorp-  
tionsgef~ss (12) eine vorgegebene Menge Absorpt ions-  
16sung (z.B. Monogthano lamin  in Methanol)  eingeftillt. 
Ebenfal ls  w~hrend der Verbrennungszei t  wird  die dutch  
die Ft i l le inr ichtung (2) m i t  Szint i l la tor l6sung (z.B. 
Dioxansz in t i l la tor  9) geftillte Messflasche unter  den Aus- 
stoss (3) des Absorptionsgef~sses gefahren. Nach  einer 
der  kurzen Verbrennungsdauer  angelnessenen Verz6ge- 
rung wird durch eine am Ende  des IRohres (10) befind- 
liche Sprtihdiise (11) eine bes t immte  Menge dest i l l ier ten 
Wassers eingeblasen.  Sofort  nach der Sptilung veranlass t  
die S teuervor r ich tung  (17) das langsame Absenken des 
gasdichten Kolbens  (8) im Verbrennungsraum,  w/ihrend- 
dessen die S teuervor r ich tung  das E inwegven t i l  (7) ge- 
6ffnet  ha t  und durch das Spri ihrohr  (10) St ickstoff  ein- 
gelei te t  wird. AuI diese Weise werden Verbrennungs-  
p rodukte  der Probe  zusa lnmen Init  dem Spiilwasser in 
die Absorpt ionsl6sung eingebracht .  Wenige  Sekunden 
nach  deln Aufsetzen des Kolbens  (8) auf deln ]3oden des 
Verbrennungsgef/ isses (5) 6ffnet  die S teuervor r ich tung  
(17) das Mehrwegvent i l  (15) und die iln Absorpt ions-  
gef/iss (12) befindliche L6sung l~iuft tiber den Auslass (3) 
in das bere i t s tehende Init  Szint i l la tor-L6sung versehene 
Messfl/ischchen. Das Transpor tband  (18) setzt  sich in 
Bewegung und br ingt  diese Fli ischchen unter  den Mecha- 
nislnus (4), der das FI/ischchen verschliesst.  W/ihrend 
dieses Vorgangs wird fiber das Vent i l  (13) das Absorp- 
tionsgef~iss (12) gesptilt .  Dann  wird durch den Schaf t  (19) 
der Kolben  (8) wieder  in die Lochscheibe zurtickbef6rdert ,  

und diese dreht  sich um eine Stelle welter, so dass der 
n~chste Kege ls tumpf  mi t  der Probe e infahrberei t  ist. 
Die S teuervor r ich tung  (17) wird d u t c h  die Zei tvorwahl  
des Fl t iss igszint i l la t ionsspektrometers  getriggert .  Werden  
5 rain Z~hlzeiten vorgew~hlt ,  so rt ickt die Lochscheibe alle 
5 rain um einen Pla tz  weiter,  t3ei Verwendung einer 
25pl~ttzigen Lochscheibe kann die Appa ra tu r  also 2 h 
unbeaufs icht ig t  vo l lau to lna t i sch  laufen. Wi rd  die Loch- 
scheibe far  50 Proben  ausgelegt  oder  die Z/ihlzeit ver-  
ktirzt, so kann die Appa ra tu r  de lnentsprechend l~Lnger 
unbeaufs icht ig t  funktionieren.  

Summary. To avoid  quench  corrections in l iquid scin- 
t i l la t ion counting,  an au tomat i c  salnple-colnbust ion 
device has been developed. Triggered by the  preset  t ime  
of wha teve r  l iquid scinti l lat ion counter  is avai lable  and 
connected to i t  by  an extended surveyor  belt, the  designed 
In~/chine burns each sample, dissolves the  combust ion  
products,  CO 2 and H20, in the  scint i l la tor  solution and 
introduces the  via l  in the  l iquid scint i l la t ion counter.  
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9 Dioxanszintillator = in i000 ml Dioxan befinden sich: 4 g DPO + 
60 g Naphthalin + 20 ml *thylenklykol + 100 ml Methanol. 

A Simple Method for the Study of the Uptake of 

Generally,  up take  of phospha te  labelled wi th  3~p by 
red blood cells is s tudied e i ther  by  de te rmin ing  the  
decrease in r ad ioac t iv i ty  of the  med ium ~-7 or by deter-  
mining the  increase of the  r ad ioac t iv i ty  of the  cells af ter  
centr i fuging and washing wi th  med ium of 0 ~ s 10. The  
former  me thod  is less sat isfying for the  s tudy  of ini t ial  
rates of uptake,  because the  decrease of r ad ioac t iv i ty  
will  be small  af ter  short  incubat ion  periods. The  second 
method,  on the  o ther  hand,  is r a ther  e laborate  because 
of the  washing procedure.  This  washing is avoided in the  
fol lowing me thod  which consists essential ly in one een- 
t r i fuga t ion  and de te rmin ing  the  radioact iv i t ies  of equal  
vo lumes  of cell sediment  and corresponding supernatant .  
The rat io  of the  act ivi t ies  is a measure  for the  up take  of 
the  isotope. We  have  de te rmined  phospha te  up take  
according to this m e t h o d  and the  results are compared  
wi th  those of the  o ther  two procedures.  

Material and methods. The new me thod  was carried out  
as follows : up take  of phospha te  is s topped at  appropr ia te  
t imes  by  p ipe t t ing  2 ml  of red blood cell suspension into 
centr ifuge tubes  chilled a t  0 ~ F i v e  capi l lary tubes are 
filled for about  80% wi th  the  chilled suspension, and are 
centr i fuged in a he lna tocr i t  centr ifuge af ter  sealing wi th  
a small  gas flame. The capillaries are then  placed in a 
copper  p la te  provided  wi th  5 paral le l  holes in which t h e y  
jus t  fit. The  slide is covered by  a 1 Into copper shield 
wi th  on top  2 Inln of lead. An opening is left  in this  shield 
in the  middle  and perpendicular  to the  capillaries 
(Figure 1). A Geiger-Mfiller tube  is placed jus t  above this 
opening. In  this way  we are able to de te rmine  the  radio- 
ac t iv i ty  of a 5 Inln par t  of the  capillaries filled wi th  
t rapped  cells or medium.  The mean  in ternal  d ia lneter  of 
the  capillaries used is 1 ram. The concent ra t ion  of the 
absorbed phosphate  is calculated by  means  of equat ion  (1). 

Radioactive ~P Phosphate bY Red Blood Cells 

(Ae, t - -  ECF As, t) Cs,o 
Ce, t (1) 

_(As't + ( A e , ~ 6 ~ _ H ~ _ ~  ECF As,t)H(I " ECF) ) (1 ECF) 

Co,~ is the  concent ra t ion  of the  absorbed phospha te  in 
mmoles/1 of cells. A,, t and A~,~ are the  act ivi t ies  of a 
5 mln  piece of the  capillaries filled wi th  Sedimented cells 
and wi th  superna tan t  respect ively.  E C F  is the  f ract ion 
of extracel lular  fluid in the  cell sediment .  C~, o is the  con- 
cent ra t ion  of added phospha te  expressed in Inlnoles/1 of 
med ium (concentrat ion in the  superna tan t  at  zero t ime).  
H is the  h e m a t o c r i t  va lue  in percents.  The values  of E C F  
are de termined  with  ~*1I labelled iodina ted  serum a lbumin  
after  a modif ica t ion  of the  procedure  of BEILIN et al. ~1 
by  using capillaries instead of 11 mln  centr i fuging tubes  
and avoid ing  in this way  the  necessi ty of freezing the  
tubes  first  before cu t t ing  them into pieces. 
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The up take  of labelled PhOsphate de t e rmined  by  meas-  
uring the  decrease in m e d i u m  ac t iv i ty  (the s u p e r n a t a n t  
method)  is calculated according to equa t ion  (2). 

C~,t = (A~,o - -  A~,t)  
(100:-  H (1 - -  ECF))  Cs,o /A , ,o  H (1 - -  ECF)  (2) 

T h e s y m b o l s  are the  same as  in formuI& (1), A,,o is the  
ac t iv i ty  of the  m e d i u m  a t  t he  s t a r t  of tile exper iment ,  
and is re la ted  to  t he  same vo lume as As, ~. 

The absorp t ion  of. p h o s p h a t e  de t e rmined  by  measur ing  
the  r ad ioac t iv i ty  o f  t he  hemolysa te  af ter  wash ing  the  
cells 3 t imes  wi th  2 vo lumes  of med ium and  hemolyz ing  

t h e m  wi th  one volume ice-cooled 5% w/v  t r ichloroacet ic  
acid (washing method)  is calcula ted according to equa-  
t ion (3). 

Co, t = Ac, t C~,o/A~,o (3) 

Ao, t and  A,,o are measured  in equal  vo lumes  of red cells 
(H = 100%) and med i u m respect ively.  

Results and discussion. I t  is seen f rom Figure 2 t h a t  
t he - in i t i a l  ra tes  of phospha t e  up take  can be eva lua ted  
far more  accura te ly  f rom the  d a t a  ob ta ined  wi th  the  
capi l lary m e t h o d  t h a n  by  measur ing  the  decrease in 
ac t iv i ty  of the  supe rna t an t .  The mean  s t a n d a r d  error of 
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Fig. 1. Top view of the slide and the shield 
and cross sections of the slide. The dimensions 
are given in mm. �9 and �9 are pins and holes 
respectively for holding the slides in position. 
1 means copper and 2 is tead. 
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Fig. 2.. Uptake of radioactive phosphate by human erythrocytes 
at pH 7.4 and 37~ expressed in mmoles phosphate/1 of ceils. 
Initial orthophosphate concentration is 1.59 mmole/I medium. The 
heights of the signs is equal to the standard error. ClVI, capillary 
method; SM, supernatant method; WM, washing method. The value 
of t)capped volume (ECF) used-for the calculation ol Co,, (see equa- 
tion (1)) was 0.023 with astandard error of 0.0014. H was 37~ 

the  values  by  the  capi l lary  me t h o d  a m o u n t e d  to 2.32% 
wi th  a m i n i m u m  value of 0.002 mmoles/1 of cells a t  an 
init ial  concen t ra t ion  of 1.59 mmoles/1 of medium.  The 
average s t an d a rd  error for the  s u p e r n a t a n t  m e t h o d  was 
0.015 mmoles/1 of cells. For  the  wash ing  m e t h o d  we found 
a mean  s t an d a rd  error of 1.5%. W i t h  th is  me t h o d  the  
s t an d a rd  error  is smal ler  t h a n  wi th  the  capi l lary  method ,  
b u t  there  is a loss of ac t iv i ty  as can be seen in Figure  2. 
A p p ro x i ma t e l y  10% of t he  original  ac t iv i ty  is found in 
t he  prec ip i ta te  ob ta ined  a f te r  addi t ion  of t r ichloroacet ic  
acid, and  a b o u t  20% of the  ac t iv i ty  is lost dur ing  wash ing  
the  cells. 

Zusammen[assung. Die P82-Anfnahme in E r y t h r o c y t e n  
wird  durch  Akt iv i t~ t smessungen  fiber Sed iment  und  f3ber- 
s t and  in e ine r  I Igma tok r i t -Kap i l l a r e  bes t immt .  
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