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When t i s sues  fixed with aldehydes a r e  s ta ined with uranyl  ace ta te  (UA), staining takes  place  main ly  on 
account  of binding of  uranyl  cat ions with the phosphate  groups  of DNA [4]. The rout ine technique used  in 
e lec t ron  m i s c r o s c o p y ,  of postf lxat ion with o smium,  staining with UA during dehydrat ion,  followed by additional 
staining of the sec t ions  wi th lead  sal ts ,  conver t s  a type of  staining p re fe ren t i a l l y  fo r  DNA into a nonspecif ic  
type.  However ,  the omis s ion  of these  s tages  does not always lead to s a t i s f ac to ry  con t ra s t  of  chromat in  in 
m a t e r i a l  embedded in p las t ic .  

In l ight cy tochemis t ry ,  in o r d e r  to inc rease  the basophi l ia  of DNA, a method of introducing additional 
anionic groups  into it  has recent ly  been suggested [3, 1, 2]. This  s ame  pr inciple  was adopted during develop-  
m e n t  of  the method suggested in this  paper .  I t  cons is t s  of depurinizing acid hydro lys i s  followed by addition 
of an aldehyde b locker  - sodium bisulf i te  - to the aldehyde groups  of  deoxyr ibose  thus fo rmed .  The bisulfi te 
anions introduced into the DNA, as the invest igat ion desc r ibed  below showed, can bind additional uranyl  cat ions .  

E X P E R I M E N T A L  M E T H O D  

Zajdela a sc i t e s  hepatoma cel ls  f rom ra t s  were  used.  The m a t e r i a l  was fixed with 4% formaldehyde ,  
f r e sh ly  p r e p a r e d  f rom para fo rmaldehyde  in 0.1 M phosphate buffer ,  pH 7.35, with 0.2 M suc rose  at 4~ for  1 h. 
The ce l l s ,  washed twice  for  30 rain each t ime  with cold buffer  and quickly with wa te r  (only f resh ly  p r e p a r e d  
bid[st i l led wa te r  was used), were  dehydrated in ethanol and acetone and were  embedded in Epon the same  day. 
Ul t ra thin  sect ions  placed on copper  gr ids  (from LKB), coated with fo rmva r ,  were  hydrolyzed by flotation in 
5 N HC1 at r oom t e m p e r a t u r e  for  1 h and were  r in sed  for  1 h in 3 port ions of water ,  for  2 rain each t ime.  The 
g r ids  with the sec t ions  were  then placed on the bot tom of a c losed  bottle containing a 10% aqueous solution of 
sodium bisulf i te  at 60~ fo r  90 rain. They  were  then washed in 3 por t ions  of  water  and s tained in a drop of  
f resh ly  p r e p a r e d  and f i l t e red  2% aqueous solutions of UA at 37~ for  30 rain. The stained sec t ions  were  i m -  
m e r s e d  for  a second in water ,  dr ied  in a i r ,  and examined in the EVM-100L e lec t ron  m i c r o s c o p e  with an ac -  
ce le ra t ing  voltage of  75 kV. Control  sec t ions  were  studied with omiss ion  of the sodium bisulfi te ~ o r  
of that  t r e a t m e n t  and hydro lys i s  a lso.  

To r e m o v e  DNA, ce l l s  fixed for  20 main with cold formaldehyde  were  t r e a t ed  with 0.1% DNase (from 
Serva) in fixation buffer  at  37~ for  3 h, a f t e r  which they were  washed with cold t r i ch lo race t i c  acid. 

E X P E R I M E N T A L  R E S U L T S  

Fixat ion with formaldehyde  p rom o t e s  se lec t ive  staining of nuc lear  s t r uc tu r e s  by UA in Epon sect ions ,  
ma in ly  of chromat in  (Fig. la) ,  which acqui res  m o d e r a t e  con t ras t .  Acid hydro lys i s  on the sec t ions  causes  
v i r tua l ly  no change in the composi t ion  of  the nuclei  o r  in the u l t r a s t r u c t u r e  of  the chromat in ,  but i n c r e a s e s  i ts  
con t r a s t  a l i t t le  (Fig. lb) ,  Addition of sodium bisulfi te significantly enhanced the con t ras t  of chromat in  (Fig. 
l c ) .  Bisulf i te  was ineffect ive if acid hydro lys i s  was omit ted.  Cel ls  t r e a t ed  with DNase a f te r  fixation had 
g rea t ly  reduced  con t ra s t  of  t he i r  nuclei  a f t e r  hydro lys i s  and staining of the sec t ions  and addition of bisulfi te 
did not a l t e r  the r e s u l t s  of  staining (Fig. ld) .  

The expe r imen t s  thus showed that  UA can give i n c r e a s e d  con t r a s t  of  ch romat in  a f t e r  t r e a t m e n t  of  hy-  
d ro lyzed  Epon sec t ions  with sodium bisulf i te .  The r e su l t s  of the DNase control  showed that  the subs t ra te  of 

L a b o r a t o r y  of Chemis t ry  of the C a n c e r  C ell,  La tv ian  R e s e a r c h  Inst i tute  of E xperhnenta l  and Clinical  
Medicine,  Min i s t ry  of Health of the Latvian  SSR, Riga.  (Presen ted  by Academic ian  of the Academy  of Medical  
Sciences  of  the USSR N. A.  Kraevski i . )  T rans l a t ed  f rom Byul le ten '  ]~ksper imental 'noi  Biologii i Medits iny,  Vol. 
89, No. 6, pp. 747-748, June, 1980. Original  a r t i c l e  submit ted  Oc tobe r  16, 1979. 

0007-4888/80/8906-0849 $07.50 �9 1980 Plenum Publishing Corpora t ion  849 



Fig. i .  Electron-m[crographs of Za]dela ascites hepatoma 
cells fixed with formaldehyde and stained in sections with 2% 
UA. a) Without hydrolysis, l l , 000x ;  b) ~ith hydrolysis. 
l l , 000x ;  c) with hydrolysis and subsequent t reatment  with 
sodium bisulfite. 20,000x; d) after  t reatment  of fixed cells 
with DNase, remaining procedures as in c. 20,000x. 

the reaction is DNA, and the dependence of the bisulfite effect on hydrolysis indicates the importance of de- 
purinization as a condition for manifestations of the action of bisulfite. It will be evident that, just as when 
other cationic dyes are used [1], staining of DNA under these conditions is a combination of preferential  bind- 
ing of uranyl cations with DNA phosphate groups and binding of uranyl cations with bisulfite anions specifically 
attached to deoxyribose. 
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