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as ind ica ted  in Table  I, is general ly  ineffect ive agains t  
fungi,  it  inhib i t s  a n u m b e r  of bacter ia .  In  these  respects  
i t  is s imilar  to  t he  ant ib io t ic  novobiocin  (a 4-hydroxy-  
coumar in  der ivat ive) ,  which  is act ive agains t  bac te r ia  
b u t  has  no act ion on fungi  1, 6. 

Tile an t imic rob ia l  effect iveness  of these  coumar ins  was 
de t e rmined  by  compar i son  of pour  p la tes  con ta in ing  
abou t  200 bacter ia l  or yeas t  cells and  500 p p m  of the  
coumar in  agains t  cont ro l  p la tes  w i t h o u t  added  coumarin ,  
a f te r  incuba t ion  at  28~ for 1-4 days.  Mold g rowth  
inh ib i t ion  was observed  by  spo t  inocula t ion  of tile sur- 
face of the  p r e p a r e d  medium.  Bac te r ia  were grown on 
p la te  count  agar, and  yeas ts  and  molds  on po ta to  dext rose  
agar.  LEDERBI~RG'S replica p la t ing  t echn ique  7 was also 
employed,  mas t e r  p la tes  of bac ter ia  and  yeas t s  being 
used to  inocula te  the  ve lve teen  cloth f rom which  tile 
t e s t  p la tes  were t hen  p repared  s. 

Zusammenfassung. Es wird  der  Einf luss  einer Alkylie- 
rung auf die ant imikrobie l le  Wi rkung  yon  7 -Hydroxy-  
und 4 -Hydroxy-Cumar in  dargestel l t .  
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PRO EXPERIMENTIS 

T i s s u e  S o d i u m  a n d  P o t a s s i u m :  D i r e c t  D e t e c t i o n  in t h e  E l e c t r o n  M i c r o s c o p e  

Previous  a t t e m p t s  to  localize sodium or po tas s ium in 
biological t issue have  usual ly depended  on electron his to-  
chemical  t echn iques  ~, 2. These m e t h o d s  are unsa t i s fac to ry  
for two  reasons.  F i r s t  i t  is reasonable  to  expec t  t h a t  most ,  
if no t  all, of the  sod ium and  po tas s ium ions would be 
washed  ou t  dur ing  the  t issue p repa ra t ion  techniques .  
Secondly  there  are doub t s  abou t  the  specif ic i ty  of the  
h i s tochemica l  reac t ion  a. 

We  have  uti l ized a m e t h o d  which  is more  di rect  and 
should be capable  of a d a p t a t i o n  to  a quan t i t a t i ve  tech-  
nique.  We  cut  u l t r a th in  frozen sect ions t h rough  corneal  
s t r om a  and  s tored  t h e m  freeze dried as descr ibed pre- 
viously  4. The sect ions were t r a n s p o r t e d  to  the  high 
resolut ion analyt ica l  e lectron microscope,  A.E.I .  EMMA-4 
and  ana lyzed  for sod ium and  potass ium.  EMMA-4 opera tes  
in the  following mode.  Higtl  energy  electrons in the  micro- 
scope b e a m  str ike the  a toms  in the  spec imen section and 

a f rac t ion  undergo  inelast ic collisions which  exci te  or 
ionize the  a toms.  As electrons drop  back  into the  e m p t y  
orbi ta ls  t h e y  emi t  charac ter i s t ic  X-rays .  These emi t t ed  
X- rays  are analyzed i n  2 spec t romete r s  m o u n t e d  on the  
side of the  column. Scanned X - r a y  spec t ra  for the  K lines 
(quanta  emi t t ed  due to  the  re laxa t ion  of electrons f rom 
the  L shell into the  K shell) of sodium and  po tas s ium 
emana t ing  f rom our frozen sect ions are shown in Figures  1 
and  2. A represen ta t ive  area of f rozen sect ion t h ro ugh  
corneal  s t roma  is shown in Figure 3. Similar analysis  of 
u l t r a th in  sect ions t h ro u g h  corneal  s t roma  convent iona l ly  
processed for e lectron microscopy 5 and e m b e d d e d  ill 
Araldi te  showed no de tec tab le  quant i t i es  of sodium or 
potass ium.  

S t romal  sodium and po tas s ium concen t ra t ions  are 
measured  af ter  acid ex t rac t ion  a t  172 m M  and  22 m M  
respect ively  6. I t  is reasonable  to  p resume  t h a t  as the  
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Fig. 1. Emission spectrum of the potassium Ks-line emanating 
from frozen sections through non-fixed corneal stroma. Section 
thickness estimated at 150 nm; probable potassium concentration 
in the stroma is 22 mM. Emitted X-rays were analyzed by a lithium 
fluoride crystal set at the appropriate Bragg angle, through a 3 [xm 
thick Mylar window. Energy of electrons bombarding the section, 
40 keV; probe size 0.8 ~m. Verticallines represent twice the standard 
error on the mean of each reading. 
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Fig. 2. Emission spectrum of the sodium Ks-line counted simulta- 
neously with that in Figure 1. Probable sodium concentration in 
corneal stroma is 172 raM. Detecting crystal, potassium ammonium 
phthalate. Vertical lines represent twice the standard error on the 
mean of each reading. 
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physio logica l  b a t h i n g  m e d i u m  has  t he  m u c h  lower po tas -  
s ium c o n c e n t r a t i o n  of 4.7 m M  ~, u n d e r  n o r m a l  condi t ions  
m o s t  of t he  s t r oma l  p o t a s s i u m  would be  found  in t h e  
ke ra tocy tes .  A l t h o u g h  t he  l im i t  of r eso lu t ion  of analys is  
is as low as 0.1 ~tm, t h e  p o t a s s i u m  in our  sect ions  appea red  
to  be  un i fo rmly  d i s t r i bu t ed  a n d  no t  localized in t h e  

ke ra tocy tes .  Th i s  s t rong ly  suggests  t h a t  d u r i n g  t r a n s f e r  
of t h e  sect ions  t h e y  m a y  become  r e h y d r a t e d  w h e n  t h e  
p o t a s s i u m  would  diffuse t h r o u g h  t h e  t issue.  I t  is n o t  
possible  to  k n o w  t h e  p e r m e a b i l i t y  of t h e  k e r a t o c y t e  cell 
m e m b r a n e  in a n  u l t r a t h i n  sec t ion  b u t  if one calcula tes  a n  
e x t r e m e  case w h e n  t h e  p e r m e a b i l i t y  of t h e  m e m b r a n e  is 
so h igh  t h a t  i ts  p resence  m a y  be  ignored,  t h e n  i t  can  
easi ly  be  shown  t h a t  in a cell 1 btm th ick ,  50% of the  
p o t a s s i u m  would  diffuse o u t  in  a b o u t  10 -~ sec. 

Two p rob l ems  r e m a i n  to  be  solved before in t r ace l lu l a r  
d i s t r i bu t i ons  of sod ium an d  p o t a s s i u m  m a y  be de t e rmined .  
Firs t ,  t h e  sens i t i v i ty  of t h e  X - r a y  a c t i v a t i o n  ana lyze r  to  
p a r t i c u l a r  a t o m s  m u s t  be  ca l i b r a t ed  a n d  Secondly t h e  
sect ions  m u s t  r e m a i n  f rozen or dess ica ted  t h r o u g h o u t  t h e  
p r e p a r a t i o n  procedure .  I t  is to  be  hoped  t h a t  t h e  di f fus ion 
of sa l ts  t h r o u g h  dess ica ted  biological  m a t e r i a l  is negli-  
gible s. 

2~dsumg. U n e  nouvel le  t e c h n i q u e  p o u r  d6couvr i r  sod ium 
e t  p o t a s s i u m  en sect ions  glac4s de t i ssus  biologiques  est  
d6criv6e. 
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Fig. 3. Ultrathin section through unfixed, frozen corneal stroma 
showing the lamellae of collagen fibres. • 2500. 
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Die  I s o l i e r u n g  v o n  R i b o n u k l e i n s / i u r e n  a u s  m e n s c h l i c h e n  K n o c h e n m a r k z e l l e n  

Die hohe  A k t i v i t g t  v o n  R i b o n u k l e a s e n  in den  Zellen 
des b l u t b i l d e n d e n  Sys tems  is t  die Ur sache  daftir,  dass  
u n a b g e b a u t e  iRibonukle insguren  n a c h  den  h e r k 6 m m l i c h e n  
M e t h o d e n  aus  diesen Zellen n i c h t  isol ier t  werden  konn-  
t en  1. E r s t  die A u f f i n d u n g  yon  Subs tanzen ,  die dieses 
E n z y m  b i n d e n  (Benton i t )  oder  i n a k t i v i e r e n  (Na t r i um-  
dodecylsul fa t ) ,  h a t  die Pr~ipara t ion h o c h m o l e k u l a r e r  
1Ribonukleinsguren aus  mensch l i chen  L e u k o z y t e n  erm6g-  
l icht2, K N a c h  ~ihnlichen V e r i a h r e n  k o n n t e n  wir  n u n  
e rs tmaIs  we i tgehend  u n a b g e b a u t e ,  biologisch ak t ive  Ri-  
bonukle ins~iuren aus  mensch l i chen  K n o c h e n m a r k z e l l e n  
e rha l t en .  

Die E n t n a h m e  des K n o c h e n m a r k s  gesunde r  Spende r  
erfolgte  in  I n t u b a t i o n s n a r k o s e  aus  d e m  r e c h t e n  u n d  
l inken  D a r m b e i n  u n d  aus  d e m  S te rnum.  I n s g e s a m t  27 
Asp i r a t i onen  e rgaben  420 ml  Mark,  die in e inem eis- 
gek i ih l t en  Gemisch  aus  2 0 0 m l  NaC1 0 ,15M,  6 1 0 m l  
P h e n o l  90% und  16 ml  B e n t o n i t  ~ (10%, ge16st in  NaC1 
0 ,15M) g e s a m m e l t  wurden .  Die E x t r a k t i o n  der  cyto-  
p l a s m a t i s c h e n  R N S  erfolgte  d u r c h  15 ra in  langes R i ih ren  
bet  4 ~ N a c h  d e m  Abzen t r i fug ie ren  de r  P h e n o l p h a s e  u n d  
zweimal igen  Ente iwe iss6n  des ~ b e r s t a n d e s  (340 ml) m i t  
je  170 ml  P h e n o l  u n d  Chloroform fiel bet  Zusa tz  v o n  
340 m g  NaCI u n d  720 m l  A t h a n o l  96 m g  R N S  aus. Die 
bet  der  e r s t en  Zen t r i f uga t i on  e rha l t ene  I n t e r p h a s e  (290 ml) 
wurde  d a n n  zur  I so l ie rung der  m - R N S  m i t  218 ml  P h e n o l  
90%,  290 ml  NaC1 0 , 1 5 M  u n d  2,9 g N a t r i u m d o d e c y l s u l f a t  
15 mil l  be t  65 ~ n a c h e x t r a h i e r t .  Die wei tere  A u f a r b e i t u n g  

erfolgte  wie ftir die c y t o p l a s m a t i s c h e  R N S  besch r i eben  
u n d  e rgab  26 m g  RNS.  

Die  d u r c h  P h e n o l e x t r a k t i o n  in der  Kgl t e  e rha l t ene  
Ribonukleins~Lurefrakt ion wies bet de r  T r e n n u n g  im 
Saccha roseg rad ien ten  Gipfel  bei  e twa  30S, 19S u n d  5S 
auf  (Figur) u n d  is t  somi t  in i h r e m  S e d i m e n t a t i o n s v e r -  
h a l t e n  we i tgehend  m i t  den  P r ~ p a r a t i o n e n  aus  a n d e r e n  
Geweben  verg le ichbar .  Das  Verhg l tn i s  der  E x t i n k t i o n e n  
bet  260 u n d  280 n m  h a t t e  bere i t s  n a c h  der  zwei ten  E n t -  
e iweissung m i t  Pheno l -Ch lo ro fo rm e inen  W e r t  (E~s0: 
Ez60 = 0,48), der  auf  we i tgehende  P ro t e in f r e ihe i t  schlies- 
sen liess 8. 

Die Untersuchung der 65~ im Saccharose- 
gradienten ergab das Vorliegen eines polydispersen Pro- 
duktes, das vorwiegend aus Fraktionen bestand, die 
Sedimentationskoeffizienten zwisehen 2 und 19S hatten 
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