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NaC1 so lu t ion  c o n t a i n i n g  0 .75% ch lo ro fo rm f rom a reser-  
vo i r  c o n n e c t e d  to  t h e  c o l u m n  b y  f lexible  t u b i n g  such  t h a t  
t h e  level  of t h e  s tock  so lu t ion  was  a few c e n t i m e t e r s  a b o v e  
t h e  t o p  of t h e  gel co lumn.  T h e  f low r a t e  was  app rox i -  
m a t e l y  40 m l  p e r  h.  I n  t h e  e f f luen t  f r ac t ions  ca t a l a se  ac-  
t i v i t y  4, h e m o g l o b i n  s a n d  p r o t e i n  b y  t h e  F o l i n - L o w r y  
colour  e were d e t e r m i n e d .  I n  some e x p e r i m e n t s  l a c t a t e  de-  
hydrogenaseV,  aldolaseS a n d  p y r u v a t e  k inase  9 a c t i v i t y  
were  m e a s u r e d  in  add i t ion .  F i g u r e  1 d e m o n s t r a t e s  a n  elu-  
t i on  p a t t e r n  o b t a i n e d  f r o m  3 m l  of h e m o l y s a t e ;  F i g u r e  2 
shows a p a t t e r n  o b t a i n e d  f rom 15 ml  of h e m o l y s a t e  on  t h e  
same  co lumn.  I t  is e v i d e n t  t h a t  ca t a l a se  a n d  t h e  o t h e r  en-  
zymes  m e a s u r e d  can  be  s e p a r a t e d  to  a h i g h  degree  f rom 
h e m o g l o b i n  a n d  o t h e r  p r o t e i n s  b y  gel f i l t r a t i o n  o n  S e p h a -  
dex  G-100. I n  o u r  h a n d s ,  t h i s  p r o c e d u r e  also p r o v e d  to  be  
useful  in  t h e  i so la t ion  of c a t a l a s e  ac t ive  m a t e r i a l  f r om 
b lood  of ' a c a t a l a t i c '  ind iv idua l s ,  as  well  as in  t h e  p r e p a r a -  
t i on  of h e m o g l o b i n  so lu t ions  v i r t u a l l y  free of ca ta l a se  z0. 
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Fig. 1. Gel filtration of 3 ml of hemolysate on Sephadex G-10O (see 
text) ; o - - o  eatalase (cat.) as milli-equivalents of perborate used in 
5 min per ml; e - - e  lactate dehydrogenase (LDH) as international 
enzyme units per ml; ~ - - ~  aldolase (ald.) as international enzyme 
units per 10 ml; ©--© pyruvate ldnase (PK) as international en- 
zyme units per 10 ml; v - - a  hemoglobin (hb.) as mg per ml; . . . .  
Folin-Lowry colour (F.-L.) as optical density at 750 nm'(l = 1 cm) in 

the eluate. 

300 

cat. cat. 

IOD 

04"0 60 80 100 12U rnt ~t.lu''-" ~ 2 _ '  -~2._: ~ ~ .'_. . .,'7"" re" 

50 
hb, 

~0 

30 

20 

I0 

0 

Fig. 2. Gel filtration of 15 ml of hemolysate on Sephadex G-100 (see 
text) o - - o  catalase (cat.) as milli-equivalents of perborate used in 
5 min per ml; hemoglobin (hb.) as mg per ml. Broken lines indicate 
the catalase and hemoglobin peaks as they were found in the experi- 
ment represented in Figure 1. I t  is to be noted that the positions of 
the leading edges of the catalase peaks and of the hemoglobin peaks 

respectively are nearly the same in the two experiments. 
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t i on  u n t e r  V e r w e n d u n g  y o n  S e p h a d e x  G-100 b e r i c h t e t .  
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A u t o m a t i s c h e s  A u f t r a g e n  y o n  

P a p i e r c h r o m a t o g r a m m e n  

S u b s t a n z g e m i s c h e ,  d e r e n  K o m p o n e n t e n  s ich  in  i h r e n  
l~ f -Wer ten  wenig  v o n e i n a n d e r  un t e r s che i den ,  lassen  s ich  
p a p i e r c h r o m a t o g r a p h i s c h  n u r  d a n n  s a u b e r  t r e n n e n ,  w e n n  
es gel ingt ,  den  S t a r t f l e c k  k l e in  zu h a l t e n .  I s t  m a n  ge- 
zwungen ,  gr6ssere  IAisungsmengen  a u f z u t r a g e n ,  so k a n n  
dieser  A r b e i t s g a n g  ~ussers t  l angwier ig  se in ;  i n s b e s o n d e r e  
d a n n ,  w e n n  die zu f r a k t i o n i e r e n d e n  V e r b i n d u n g e n  ke ine  
E r w ~ r m u n g  v e r t r a g e n .  Dies w i e d e r u m  k a n n  b e i m  Ar-  
b e i t e n  m i t  r a d i o ~ k t i v e n  P r ~ p a r a t e n  b e s o n d e r e  Vors i ch t s -  
m a s s n a h m e n  n o t w e n d i g  m a c h e n ,  die die V o r b e r e i t u n g  
de r  C h r o m a t o g r a m m e  zus/ i tz l ich e r schweren .  

W i r  s ind  se i t  e in iger  Ze i t  dazu  i ibergegangen ,  al le  
P a p i e r c h r o m a t o g r a m m e  a u t o m a t i s c h  au f zu t r agen .  D a z u  
b e d i e n e n  w i t  u n s  e ines  Daue r in fus ionsge r~ t e s  ( T y p  
~ U n i t a  I~ de r  F i r m a  A p p a r a t e b a u  B.  B r a u n ,  Melsungen ,  

D e u t s c h l a n d ) ,  de s sen  H a l t e r a h m e n  sechs  I n j e k t i o n s -  
s p r i t z e n  a u f z u n e h m e n  v e r m a g  (vgl. F igur ) .  Be i  d ie sem 
A p p a r a t  1/isst s ich  die  V o r s c h u b g e s c h w i n d i g k e i t  d e r  Spr i t -  
z e n k o l b e n  in  24 S t u f e n  so var i i e ren ,  dass  be i  V e r w e n d u n g  
y o n  5 c m s - P i p e t t e n  s t f ind l i ch  M e n g e n  zwischen  7,5 m m s  
u n d  30 c m  8 a b g e g e b e n  werden .  

Auf  d e n  zu r  Be fe s t i gung  de r  K a n t i l e n  a n g e s e t z t e n  
K o n u s  wi rd  jewei ls  e in  P V C - S c h l a u c h  au fgeschoben ,  de r  
d ie  V e r b i n d u n g  zur  e igen t l i chen  A u f t r a g e p i p e t t e ,  e inem 
zu e iner  fe inen  Spi tze  ausgezogenen  G l a s r S h r c h e n  (Fas-  
s u n g s v e r m 6 g e n  e t w a  250 m m  s) he r s t e l l t .  Au f  diese Weise  
i s t  es m6gl ich ,  d u t c h  W a h l  v e r s c h i e d e n  l anger  Sch l~uche  
sechs  w a a g e r e c h t  ausge leg te  P a p i e r c h r o m a t o g r a m m e  
gleichzei t ig  zu versorgen .  D a m i t  die C h r o m a t o g r a p h i e -  
b 6 g e n  n i c h t  d u r c h  K a p i l l a r k r ~ f t e  u n k o n t r o l l i e r b a r e  
F l f i s s igke i t smengen  aus  d e n  P i p e t t e n  h e r a u s s a u g e n  k6n -  
hen ,  erwies  es s ich  als e r forder l ich ,  die S p r i t z e n  einschl iess-  
l ich  de r  Ve rb indungssch l&uche  u n d  d e r  K a p i l l a r e n  luf t -  
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blasenfrei mit  einer geeigneten Fliissigkeit (s. u.) zu fiillen. 
Dieses L6sungsmittel wird zun~chst eingesaugt, und erst 
dann wird die Glaskantile so hoch mit  der Probe gefiillt, 
class nach Abschluss des Auftragens noch einige mm 8 in 
der Kapillare verbleiben. Dadurch wird vermieden, dass 
austretendes L6sungsmittel eine unerwiinschte Vortren- 
hung des Substanzgemisches bewirkt. Die Wahl  der ge- 
eigneten Fiillfltissigkeit wird ebenso wie die Auftragege- 
schwindigkeit v o n d e r  Art der zu t rennenden Substanzen 
bestimmt. Selbstverstiindlich sollen die betreffenden Vet- 

bindungen in dieser Fltissigkeit praktisch unl6slich sein. 
Ftir die Fraktionierung von Dicarbons~uren, Amino- 
siiuren, Zuckern und Zuckerphosphaten verwenden wit 
mit  gutem Erfolg eine Kohlenwasserstoff-Fraktion (~ Sie- 
degrenzenbenzin Nr. 4~ der Fi rma Fluka A.G., Buchs, 
Schweiz). Auf dem Papier 2043 a Mgl der Firma Sclileicher 
& Schfilt, Dassel (Deutschland), erh~lt man hinreichend 
kleine Startflecke, wenn man yon wgssrigen L6sungen 20 
mm~/h auftr~gt. Die Wahl eines organischen LSsungs- 
mittels als Sperrflfissigkeit zwingt jedoch in vielen Fifllen 
zum Auswechseln der zum Dauerinfusionsger~t geh6ren- 
den Spritzen mit  Metallkonus und Teflondichtung. Da die 
Kunststoffdichtung dutch Benzin verquillt, arbeiten wir 
mit  Spezialspritzen ~, deren Glaskonus unmit te lbar  auf 
die Glaswandung aufgekittet wurde. 

Summary.  A method for the simultaneous automatic  
preparation of 6 paper chromatog~ams is described. The 
simple apparatus facilitates the handling, especially of 
temperature sensitive and radioactive solutions. 
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A D i a p h r a g m  B i o a s s a y  for  t h e  M e a s u r e m e n t  of  
T o t a l  ' I n s u l i n - L i k e  A c t i v i t y '  a n d  of  ' A n t i g e n i c  

I n s u l i n '  in  S e r u m  

The state of insulin in the blood has been studied by a 
number of authors and several hypotheses published. 
Some authors, for example ANTONIADES 1, claim tha t  in- 
sulin exists in two forms, tha t  is 'free' and 'bound' .  
SA~AAN and FRASER ~ and FROESCH ~ suggest tha t  there 
are two forms of 'Insulin-like activity ' .  BERSON and 
YALow 4 think that  there is only one form of insulin. 

These discrepancies may, in part, be caused by differ- 
ences between methods bu t  may be the reflection of a real 
difference in the behaviour of insulin under the conditions 
of measurement. The most striking difference is tha t  the 
Values of 'insulin-like act ivi ty '  detected by  in  vitro bio- 
assay a~ree neither with the values obtained by other 
• Ioassays nor  with the values obtained by  the r'adio- 
~mmunoassays of YALOW and BERSON 5 or of HALES and 
I~AI~DLE 6. 

The assay reported has been designed as a bridge assay 
to measure insulin which is both biologically and immu- 
nologically active. The serum insulin values are in the 
Same order as those obtained by  the radio-immunoassay 
of HALES and RANDLE. 

The total  'insulin-like activity '  (ILA) of a sample is 
measured in terms of the effect the sample has on an in- 
Sulin-sensitive metameter. A value, in insulin units per 
unit  volume, is allocated to the sample by comparison 
With a curve of metameter  against s tandard insulin. The 
total IL& of a serum sample is the sum of three compo- 
nents: the activity due to insulin, the insulin-like activity 
due to substances other than insulin and the anti-insulin 
effect of insul in  inhibitors. 

In  the assay presented the total  ILA is determined in 
whole serum and a second determination of ILA carried 
out after incubation with a mixture of insulin antibodies 
and anti-7-globulin serum. The ILA measured in this 
second determination is the residual ILA. The difference 
between the total  and the residual ILA is caused by  the 
binding of insulin to the antibody-anti-7-globulin com- 
plex; the insulin is thus prevented from acting on the dia- 
phragm: The insulin measured by the difference between 
the two ILA's is the antigenic insulin (AI). 

The insulin-sensitive tissue is the isolated mouse quarter 
diaphragm and the metameter  the incorporation of giu-. 
cose 1-C14 into the glycogen fractions of the diaphragms. 

Materials and Methods. Kreb's bicarbonate buffer con- 
taining 2.5 mg of glucose and 2.0 nag of gelatine per ml is 
used throughout the experiments. The buffer is prepared 
each day and is gassed with 95% oxygen-5% carbon di- 
oxide before use. Mouse diaphragms are prepared accord- 
ing to WARDLOW and MOLONEY 7 and were used in halves 
in the early experinmnts and are used in quarters for 
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