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With the aim o f  f i n d i n g  out  whether  the newly deve loped Laser 
M ic rop robe  Mass A n a l y s e r  (LAMMA) is  s u i t a b l e  f o r  q u a n t i t a t i v e  
measurements on ve ry  smal l  b i o l o g i c a l  samples and o f  check ing  
the homogene i ty  o f  e lemen ta l  d i s t r i b u t i o n  w i t h i n  the i n d i v i d u -  
al c e l l s  o f  a m y c o b a c t e r i a l  c u l t u r e  we measured the  Na § and 
K+ -con ten t s  o f  s i n g l e  m y c o b a c t e r i a l  c e l l s .  
The LAMMA-inst rument  i s  a comb ina t i on  o f  a l a s e r  mic roscope 
w i t h  a t i m e - o f - f l i g h t  mass s p e c t r o m e t e r .  Very smal l  sample vo-  
lumes down to a p p r o x i m a t e l y  1 ~m 3 o f  t h i n  s e c t i o n s  or  o f  
b a c t e r i a l  c e l l s  are evapora ted  and p a r t i a l l y  i o n i z e d  by a 
l a s e r  pu lse  and ana lyzed  a c c o r d i n g  to mass. 
The mycobac te r i a  (H37 Ra) were grown in  Dubos m e d i u m , h a r v e s t -  
ed a f t e r  14 days,  washed f o u r  t imes in  T r i s - b u f f e r  or  d e s t i l -  
led  water  at  4 ~ and prepared on Formvar f o i l  f i x e d  to a 
s tanda rd  copper g r i d .  In most i n s t a n c e s  s i n g l e  b a c t e r i a  were 
d i s t r i b u t e d  on the  f i l m  f a r  enough apa r t  to a l l o w  the a n a l y -  
s i s  o f  one s i n g l e  c e l l  at  a s h o t .  The l a s e r  beam was focussed 
in  a way g u a r a n t e e i n g  the a n a l y s i s  o f  a complete c e l l .  To get 
s a t i s f y i n g  s t a t i s t i c s  more than I00 c e l l s  were sampled.  
Q u a n t i t a t i v e  data were o b t a i n e d  from a compar ison o f  the Na +- 
and K§ h e i g h t s  o f  the sample w i t h  those  from s tanda rd  
specimens prepared as Epon t h i n  s e c t i o n s .  The t h i c k n e s s  of  
the s tanda rd  specimen was c o n t r o l l e d  by measur ing in  a G e ( L i ) -  
d e t e c t o r  the y - a c t i v i t y  of  Fe-59 added to the Epon. 
The va lues  f o r  a s i n g l e  H37 Ra c e l l  as measured by us are 

Na+: ( 9 . 3 •  -16 g and K+: ( I . 3 •  ~15 g. 

The n e a r l y  i d e n t i c a l  c o n t e n t s  f o r  the two e lements  may be ex-  
p l a i n e d  by the washing procedure  at  a t empera tu re  o f  4 ~ which 
i s  expected to i n f l u e n c e  the a c t i v e  t r a n s p o r t  mechanism. Under 
c e r t a i n  assumpt ions  on the d e n s i t y  o f  a i r - d r i e d  c e l l s  the above 
r e s u l t s  p o i n t  to a s a t i s f y i n g  agreement w i t h  those o b t a i n e d  by 
us from more i n t e g r a l  methods e .g .  the atomic a b s o r p t i o n  spec-  
t r o s c o p y ,  the neu t ron  a c t i v a t i o n  a n a l y s i s  or  the a p p l i c a t i o n  
o f  the  t r a c e r  t e c h n i q u e .  For t h i s  compar i son ,  however ,  i t  has 
to  be cons ide red  t h a t  f o r  q u a n t i t a t i v e  LAMMA-measurements s t i l l  
more i n f o r m a t i o n  on the p robab l y  d i f f e r e n t  i n t e r a c t i o n s  be- 
tween the l a s e r  beam and the v a r i o u s  specimens is  needed. 


