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do no t  usually give the  fine enzyme localization of the  
dye coupling methods ,  the  ac t iv i ty  can be usually localized 
to  a group of cells histologically.  

Collagen subs t r a t e  f i lms were p repared  in an a t t e m p t  to 
ob ta in  a local izat ion of collagenolytic ac t iv i ty  more  
sui table for his tological  appl ica t ion  t h a n  the  use of gels. 
A collagen dispersion was ex t ruded  th rough  a slit  on to  
75•  25 m m  microscope slides. The concen t ra t ion  and 
a m o u n t  appl ied was ad jus ted  to give a d ry  fihn th ickness  
of 5 b~- The collagen was ob ta ined  f rom beef  t endon  and  is 
ident ical  to the  dispers ion employed  in making  recon- 
s t i t u t ed  collagen sutures  s. These films have  been  em- 
ployed to demons t r a t e  collagenolytic ac t iv i ty  in the  t issue 
reac t ion  zone a round  imp lan ted  surgical sutures.  

The coated slides were soaked in sterile Tyrode ' s  solu- 
t ion (containing 100 IU of penicill in and 100 mg s t repto-  
myc in  per  ml) for 1 h. Frozen  c ryos ta t  sect ions or t issue 
slices were placed on the  fiIms for 8 h, or in some cases 
overnight ,  and incuba ted  at  37 ~ and rela t ive h u m i d i t y  
of 95-100%. Control  sect ions were incuba ted  on fi lms 

soaked in Tyrode ' s  solut ion conta in ing  0.01 M cysteine,  or 
0 .01M EDTA.  At  comple t ion  of incuba t ion  the  slides 
w i th  sect ions in tac t  were gen t ly  r insed in disti l led water .  
Slides wi th  t issue slices were washed  to  r emove  the  tissue. 
The slides were then  placed in acetone  for a few minu te s  
to  r emove  any  lipid mater ia l ,  r insed in wa te r  and s ta ined 
wi th  picro-fuchsin.  Collagenolytic ac t iv i ty  was demon-  
s t ra ted  by  uns ta ined  areas where the  collagen fi lm had  
been digested (Figure). This ac t iv i ty  was suppressed by  
b o t h  0 .01M cysteine and EDTA.  The f ihn was digested 
and removed  by  Clostridium histolylic.um collagenase, bu t  
not  by  pancreat in ,  pepsin  or t ryps in  a t  any  concent ra t ion ,  
a t  p H  levels f rom 5.0 to 8.5. 

This p re l iminary  repor t  suggests  an approach  for 
d emo n s t r a t i n g  collagenolytic ac t iv i ty  histologically.  
Studies  are in progress  on me t h o d s  for mak ing  collagen 
subs t r a t e  f i lms f rom gels ob ta ined  f rom ra t  skins by  a 
modi f ica t ion  of the  m e t h o d  of KANG et al. 7. "With these 
subs t r a t e  f i lms we hope  to localize histologically a lower 
level of ac t iv i ty  t h a n  we have  found to date.  

Zusamme~z/assung. Als vorlgufiger  Ber ich t  wird  eine 
Methode  zur h is to logischen Er fas sung  der  Kol lagenolyse  
beschrieben.  
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Section of size 3-0 collagen suture implanted in rat glutcal muscle 
for 4 days, and placed for 8 h on collagen substrate fdm. Stained with 
picro-fuchsin. Area of collagenolytic activity is shown by unataincd 
area adjacent to suture. Magnificatirm ", 150. 
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A Quantitat ive Slide Tes t  for A T P  

Tile t echnique  we describe in this  shor t  note  is a modi-  
f icat ion of the  wel l -known bioiuminescence assay  for 
A T P  ~-12. As po in t ed  out  in the  l i terature,  the  sens i t iv i ty  
of t he  assay is l imi ted  by  (1) the i n s t r u m e n t a t i o n  for 
de tec t ing  l ight ou tpu t  and (2) the  endogenous  ac t iv i ty  of 
the  commerc ia l  firefly l an te rn  ex t rac t  (FLE).  To increase 
the  efficiency of l ight  de tec t ion  and decrease the  endo- 
genous ac t iv i ty  of the  F L E  prepara t ion ,  we have a r ranged  
to (1) allow the  react ion to take  place as close to the  l ight  
de tec to r  as possible  in order  t h a t  a large f rac t ion of the  
l ight  be collected and (2) reduce dras t ica l ly  the  vo lume of 
F L E  required.  

Our a r r angemen t  for l ight  de tec t ion  consists  of a 
ca l ibra ted  pho tomul t ip l i e r  (RCA, 6655A) selected for its 
low noise, a power  supply  (John Fluke,  412A), an am- 
plifier (Dymec, 2460A), and a char t  recorder  (Ester l ine 
Angus,  AW). The photomul t ip l ie r ,  run a t  - -900 V, is set  
wi th  its ca thode  window up inside a l igh t - t igh t  box  in a 
dark  room. 

To a microl i ter  drop of F L E  on a microslide res t ing on 
the  pho tomul t ip l i e r  window, we add a microl i ter  drop  of 
A T P  or of the  sample  to be tes ted.  Accura te  del ivery  is 
achieved by  means  of disposable  mic rop ipe t t es  (Micro- 
caps, D r u m m o n d  Scientific Co.). The mechanics  of adding  
the  second drop results  in the  mix ing  of the  reagents .  For  
even grea ter  sensi t iv i ty ,  the  reagents  m a y  be delivered 
and mixed  r igh t  on the  pho tomul t ip l i e r  window itself. 
This m e t h o d  of delivery,  however ,  is not  r e c o m m e n d e d  
for rout ine  assays, because it requires  the  ex t ra  pre- 
caut ion  of cleaning the  pho tomul t ip l i e r  window thorough ly  
af ter  every  individual  test .  

Figure 1 compares  the  t ime  dependence  of the  reac t ion  
on a microsl ide and t h a t  of a reac t ion  in a tube.  The 
vo lume of the  reac t ion  in t he  t ube  was 10 a t imes  t h a t  used 
on the  slide and  A T P  was added  by  means  of a tubercul in  
syringe. 

The A T P  used is a s t a n d a r d  p roduc t  of P -L  Biochemi-  
cals, Inc. The F L E  used is a commerc ia l  p repa ra t ion  from 
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e i ther  S ig m a  Chemica l  Co. or W o r t h i n g t o n  B iochemica l  
Corp. A micro l i te r  of f r e sh ly  r e c o n s t i t u t e d  F L E  on a 
micros l ide  gives a t  r o o m  t e m p e r a t u r e  an  e n d o g e n o u s  
a c t i v i t y  below t h e  noise of t he  p h o t o m u l t i p l i e r  a t  
-- 900 V - wh ich  we ca lcu la te  to  be e q u i v a l e n t  to 3 x 104 q 
sec -1. I t  is n o t  necessary ,  therefore ,  to  r educe  f u r t h e r  t h e  
e n d o g e n o u s  a c t i v i t y  b y  a l lowing t he  p r e p a r a t i o n  to  age 
a t  r o o m  t e m p e r a t u r e  or b y  a d d i n g  apyrase12. 
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Fig. 1. Time course of firefly bioluminescence reaction. Arrows 
indicate the addition of ATP. 
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Fig. 2. Maximal velocity (or peak height) as a function of ATP 
concentration. 

F igure  2 shows  a typ ica l  s t a n d a r d  curve .  A l igh t  u n i t  is 
e q u i v a l e n t  to  3 • 104 q sec -~. I t  is c lear  f rom the  c u rve  
t h a t  t he  t e c h n i q u e  is sens i t ive  e n o u g h  to  de tec t  10 is g 
A T P .  

Aside  f r o m  i ts  h igh  sens i t iv i ty ,  t he  t e c h n i q u e  ha s  
v i r t u e  in t h a t  it  is rapid ,  direct ,  u n c o m p l i c a t e d  a n d  
economica l  in t he  use  of r e a g e n t s  18. 

Rdsumd. U n  essai  sur  lamel le  po r t e -ob j e t  a 6t6 mi s  au  
po in t  pou r  la d 6 t e r m i n a t i o n  q u a n t i t a t i v e  du  t r i p h o s p h a t e  
d ' ad6nos ine .  I1 s ' ag i t  d ' u n e  mod i f i ca t i on  de la r6ac t ion  
b ien  c o n n u e  en t r e  la lucif6rine et  la lucif6rase deriv6es de 
la luciole. Cet  essai  p e r m e t  de d6celer des q u a n t i t 6 s  
m i n u s c u l e s  de I ' A T P  p o u v a n t  a t t e i n d r e  10 -13 g. 
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Eine quant i ta t ive  M e t h o d e  zur  z a h l -  und v o l u m e n r e g u l i e r t e n  1Dbertragung yon  M i k r o o r g a n i s m e n  
in S u s p e n s i o n s m e d i e n  1 

Es  ist  a l lgemein  iiblich, Medien  m i t  le icht  q u a n t i t a t i v  
b e s t i m m b a r e n  M i k r o o r g a n i s m e n  oder  a n d e r e n  l ebe nde n  
Zellen n a c h  der  iV[ethode d e k a d i s c h - l o g a r i t h m i s c h e r  
S t u f u n g  zu v e r d i i n n e n  u n d  d a n n  in Ver suchs t i e r e  oder  
leblose Tr/iger- u n d  V e r m e h r u n g s m e d i e n  zu f iberfi ihren.  
Auf  diese Weise  is t  e twa  bei  in fek t i6sen  A g e n t i e n  die 
B e s t i m m u n g  e iner  I n s 0  oder  LDs0 ffir eine Ve r suc hs -  
t i e r a r t  m i t  hinl~tnglicher Genau igke i t  zu e rmi t t e ln .  
Zah lenm/ i ss ige  E x a k t h e i t  i s t  dabe i  a l le rd ings  n u r  en t -  
s p r e c h e n d  der  r e l a t i v  g rossen  S tu fen  des d e k a d i s c h e n  
l o g a r i t h m i s c h e n  S y s t e m s  zu erre ichen.  I m  fo lgenden  soll 
au f  die M6gl ichke i t  h ingewiesen  werden,  m i t  Hilfe  eines  

<dnversen Dreisatzes~> gebrochene  E x p o n e n t e n  rechne-  
r i sch  u n d  t e c h n i s c h  zu u m g e h e n ,  w e n n  in Sonderf~l len 
ein engere r  V e r d i i n n u n g s r a s t e r  wf inschenswer t  ist. D abe i  
b e s t e h t  ferner  die M6gl ichkei t ,  V o l u m e n e x a k t h e i t  u n d  
- k o n s t a n z  des  I n o k n l u m s  zu ber t icks ich t igen .  Die Me thode  
s te l l t  eine e in fache  H a n d h a b e  der  B e r e c h n u n g  u n d  
~ )be r t r a gung  bel iebiger  Za h l e n  yon  Mikropa r t ike ln  in be- 
l iebigen I n o k u l a t i o n s v o l u m i n a  dar,  so dass  fiber beide  
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