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20 cm H 6 h e  u n d  1,2 cm D u r c h m e s s e r  gebrach t .  WS.hrend 
der  g e s a m t e n  Ver suchsdaue r  wurde  Carbogen  t iber  die 
zu c h r o m a t o g r a p h i e r e n d e  L 6 s u n g  gelei tet .  Vor-  u n d  
Nache lu t i on  w u r d e n  m i t  Carbogen  ~tquilibrierter Krebs-  
R inge r -L6sung  in der  gle ichen Weise  v o r g e n o m m e n .  Der  
pH-u der  L6sul lg b l ieb  auf  der  so p r / ipa r i e r t en  S~ule 
k o n s t a n t .  

Z u m  Vergle ich  w u r d e n  bei  Ver suchen  in IZrebs-Ringer-  
L 6 s u n g  u n t e r  sons t  gle ichen V e r s u c h s b e d i n g u n g e n  die 
S~iulen n i c h t  m i t  Carbogen  begast .  

Ergebnisse und Diskussion. Bei  A n w e n d u n g  der  Sepha-  
dex-Gel f i l t r a t ion  zur  B e s t i m m u n g  der  E iwe i s sb ind~ng  
k a n n  im Gegensa tz  zur U l t r a z e n t r i f u g a t i o n  der  p H - W e r t  
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Gelfiltration einer bikarbonatgepufferten, promazinhaltigen 2%igen 
RinderserumalbuminlSsung. Abszisse: Zahl der Fraktionen (1 Frak- 
tion = .3 ml). Ordinate : % der Ausgangskonzentration yon Albumin 
bzw. Promazin. a) Beispiel einer Elutionskurve, die durch CIber- 
leiten yon Carbogen fiber die zu untersuchende LSsung w~ihrend der 
Gelfiltration gewonnen wurde. Die Plateauzone v6n Fraktion 13-18 
entsprieht der bei pH 7,4 vorliegenden freien Arzneimittelkonzen- 
tration, b) BeispieI einer Elutionskurve, die ohne Carbogenbegasung 
gewonnen wurde. In den Fraktionen 13-18 stellt sieh kein Plateau ein. 

e iner  m i t  Carbogen  ~Lquilibrierten u n d  auf  p H  7,4 e in-  
ges te l l ten  b i k a r b o n a t g e p u f f e r t e n  L6sung  k o n s t a n t  gehM- 
t en  werden.  E in faches  ~ b e r l e i t e n  yon  Carbogen  fiber die 
zu c h r o m a t o g r a p h i e r e n d e  L6sung  v e r h i n d e r t  ein E n t -  
weichen  yon  CO 2 w/~hrend der  Gel f i l t ra t ion .  Die u n t e r  
diesen B e d i n g u n g e n  in B i k a r b o n a t p u f f e r l 6 s u n g  gewon- 
n e n e n  E l u t i o n s k u r v e n  (Figur  1, a) zeigen ebenso wie die 
in  P h o s p h a t p u f f e r l 6 s u n g  e r h a l t e n e n  K u r v e n  11 ein P l a t eau  
( F r a k t i o n  13-18 in F igu r  1, a), das  der  be i  p H  7,4 vor-  
l i egenden  K o n z e n t r a t i o n  an  f re iem A r z n e i m i t t e l  en t -  
spr icht .  W i r d  ke in  Carbogen  fiber die zu c h r o m a t o g r a -  
ph i e r ende  b i k a r b o n a t g e p u f f e r t e  L6sung  geleitet ,  so 5mdert  
s ich w~Lhrend der  Ge l f i l t r a t ion  de ren  Wasse r s to f f ionen-  
konzen t r a t i on .  Die so gewonnene  E l n t i o n s k u r v e  zeigt 
ke ine  P l a t e a u z o n e  (Figur  1, b). E ine  B e s t i m m u n g  de r  
E iwe i s sb indung  is t  u n t e r  diesen B e d i n g u n g e n  n i c h t  
m6glich.  

Die in  B i k a r b o n a t p u f f e r l 6 s u n g  u n t e r  Ca rbogenbegasung  
und  in P h o s p h a t p u f f e r l 6 s u n g  ge fundenen  W e r t e  s t i m m e n  
gu t  fiberein. So wird  in e iner  B ika rbona tpu f f e r l 6 sung ,  die 
2 g/100 ml  A l b u m i n  u n d  1,5 • 1 0 - 4 M  P r o m a z i n  enth/ i l t ,  
bei  p H  7,4 u n d  37~ ein p rozen tua l e r  Ante i l  an  freier  
S u b s t a n z  yon  38,0% • 0,7 (angegeben als N •  n = 6) 
b e s t i m m t .  I n  e iner  P h o s p h a t p u f f e r l 6 s u n g  e rg ib t  s ich 
u n t e r  den  gle ichen B e d i n g u n g e n  ein W e r t  yon  36,2% -4- 0,8 
(angegeben als ~ •  n = 6). Die W e r t e  u n t e r s c h e i d e n  
sich bei  e inem Vergle ich  m i t  d e m  t-Test  n i c h t  s igni f ikant .  
Andere r se i t s  s ind in  ve r sch i edenen  Puf fe r l6sungen  geringe 
U n t e r s c h i e d e  zu erwartenZ~ K o n s t a n t e  p H - B e d i n g u n g e n  
k 6 n n e n  in  pr inzipie l l  gleicher  V~Teise a u c h  bei  der  Gleich- 
gewich tsd ia lyse  geschaffen  werden  ~. Die Sephadex-Ge l -  
f i l t r a t ion  bes i t z t  j edoch  gegenfiber  der  D i a l y s e m e t h o d e  

d e n  Vor te i l  e iner  r e l a t i v  ku rzen  t3es t immungsze i t% Ste- 
ri le A r b e i t s b e d i n g u n g e n  e rsche inen  desha lb  n i c h t  erfor- 
derl ich.  

Summary. A gel f i l t r a t ion  m e t h o d  is descr ibed  for 
q u a n t i t a t i v e  e s t ima t ion  of p r o t e i n  b i n d i n g  of d rugs  a t  
37~ and  p H  7.4 in so lu t ions  c o n t a i n i n g  b i c a r b o n a t e  
buffer .  
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C i n e p h o t o g r a p h i c  S u p e r p o s i t i o n  as  a T e c h n i q u e  

A given  s ignal  c o n t a i n i n g  m u c h  r a n d o m  i n f o r m a t i o n  
in t h e  fo rm of 'noise ' ,  and  n o n - r a n d o m  i n f o r m a t i o n  in 
t h e  shape  of a c o n s t a n t  s ignal  t h a t  c a n n o t  i n s t a n t a n e o u s l y  
be  d i f f e r en t i a t ed  f rom i ts  backg r ound ,  c an  be  d i scerned  
b y  t he  i n t e g r a t i o n  of t he  whole  s ignal  over  a per iod  of 
t ime.  The  r a n d o m  i n f o r m a t i o n  t h e n  becomes  self-cancel-  
ling, whereas  t h a t  wh ich  is c o n s t a n t  is add i t ive ,  a n d  is 
t h u s  re inforced 1, 2. 

S imi lar  cons ide ra t ions  can  be appl ied  to microscopic  
as well  as to  o the r  v i sua l  in fo rmat ion ,  a n d  r a n d o m  
s a l t a t o r y  m o v e m e n t s  of sub-cel Iular  par t ic les  shou ld  
cancel  ou t  should  i t  p rove  possible  to  i n t eg ra t e  th i s  
i n f o r m a t i o n  over  a suff ic ient  per iod  of t ime.  

Such  a poss ib i l i ty  is p rov ided  b y  t he  t e chn ique  of 
t ime- lapse  m i c r o c i n e m a t o g r a p h y ,  and  t h i s  was the re fore  

for the  A n a l y s i s  of Sub- ,Cel lular  M o v e m e n t  

t e s t ed  us ing  t he  c leav ing  eggs of t he  serpul id  worm 
Pomatoceros triqueter. 

Eggs and  spe rm were col lected a f te r  r e m o v a l  of t h e  
worms  f rom t h e i r  h a r d  l i m y  tubes ,  and  fer t i l iza t ion  was 
ach ieved  in v i t ro  a. Cleaving  eggs were t h e n  f i lmed b y  
t ime- lapse  us ing  a Re iche r t  Z e t o p a n  microscope  w i t h  a 
Bolex  H16  c inecamera .  T ime  in t e rva l s  were  d e t e r m i n e d  
b y  a P r io r  t i m i n g  un i t  a n d  a local ly devised  s h u t t e r  
release. 
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Fig. 1. Comparison of multiple exposures (M) and single shots (S) in the cleaving egg. 

Fi lms,  w i t h  a t ime- lapse  be tween  f rames  of 1 sec, were 
m a d e  of t h e  c leav ing  eggs, and  as c leavage  t ook  a b o u t  
13 min,  a p p r o x i m a t e l y  780 f rames  were exposed for each  
cleavage.  Sequen t i a l  1 sec exposures  of t h e  comple t ed  
n e g a t i v e  f i lm a t  n o r m a l  r u n n i n g  speed (24 frames/sec)  
were p ro jec t ed  on  to  Agfa  r a p i d o p r i n t  F P S 1  paper .  To 
p rov ide  a s t a n d a r d  of reference,  single f r a m e  exposures  
f rom each  of t he  24 f r ame  group ings  were also made .  

B y  compar i son  of mul t ip le  exposures  (M) a n d  single 
shots  (S), i t  was  obv ious  t h a t  n o n - r a n d o m  m o v e m e n t  in  
t he  c leav ing  egg could  read i ly  be  d e t e c t e d  (Figure 1) b y  
t he  e x t e n d e d  s t r eaks  m a d e  b y  m o v i n g  sub-ce l lu la r  par -  

Fig. 2. Areas of supposed movement. 

ticles, whereas  areas  of r a n d o m  m o v e m e n t  were b lur red .  
Areas  e x h i b i t i n g  these  s t r eaks  were r ep re sen t ed  on  a l ine  
d i a g r a m  (Figure 2), wh ich  was  p r e p a r e d  b y  close e x a m i n a -  
t ion  of large p r i n t s  of t h e  mu l t ip l e  exposures  an d  com- 
pa r ing  these  w i t h  t h e  single shots ,  t h e  areas  of supposed  
m o v e m e n t  be ing  d r a w n  on t h e  d iag ram.  T h e  t echn ique ,  
therefore ,  p rov ides  a useful  m e a n s  for de t ec t i ng  sub-  
cel lular  m o v e m e n t s  t h a t  are d i sce rnab le  w i t h  t h e  n a k e d  
eye b u t  d i f f icul t  to  record  an d  quan t i fy .  

I t  would  seem t h a t  t h e  m e t h o d  is p o t en t i a l l y  versa t i l e  
a n d  capab le  of app l i ca t ion  to  a v a r i e t y  of p rob l ems  invo lv-  
ing cell m o v e m e n t s .  A more  de ta i led  analys is  of m o v e m e n t  
in  c leaving  eggs will be  pub l i shed  in due  course ~. 

Zusammen/assung. Eine  Me t h o d e  zur  e in fachen  Q u an t i -  
f iz ierung yon  ge r i ch te t en  B e w e g u n g e n  subze l lu la re r  Teile, 
zu m Beispiel  in Furchungsze l l en ,  wurde  en twicke l t .  
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Scanning Electron Microscopy of the Antigen-Antibody Complex 

T he  S c a n n i n g  E l e c t r o n  Microscope (SEM) ha s  h a d  
l im i t ed  use  in microbio logy.  The  i n s t r u m e n t  has  b e e n  
commerc ia l ly  ava i l ab le  since 1965, a n d  i ts  app l i ca t i on  to  
s tud ies  of bac t e r i a l  t o p o g r a p h y  h a v e  been  few 1-5. T h e  
pu rpose  of th i s  s t u d y  was to examine ,  us ing  SEM, t h e  
a n t i g e n - a n t i b o d y  complex  fo rmed  on t he  surface  of a 
bac t e r i a l  cell. 

Streptococcus mutans K - 1 R  was used as t h e  an t igen .  
T h e  o rgan i sm was o b t a i n e d  f rom t h e  N a t i o n a l  I n s t i t u t e s  
of Hea l th ,  Be thesda ,  Mary land .  Th i s  oral  s t r ep tococcus  
is of h u m a n  origin,  an d  has  been  shown  to  cause  d e n t a l  
caries in  e x p e r i m e n t a l  an i ma l s  ~. A n t i s e r u m  to  th i s  organ-  
i sm was p r e p a r e d  in r a b b i t s  in  our  l a b o r a t o r y  accord ing  
to t h e  m e t h o d  of KALONAROS a n d  BAHN 7. T h e  K - 1 R  


