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Feulgen posi t ive  nucleol i  in Epon semi th in  sect ions:  Fact or artifact? 1 
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Summary. E p o n  semi th in  sect ions  f rom g lu ta ra ldehyde  f ixed t issues show s ta ined  nucleoli  a f ter  t r e a t m e n t  wi th  t he  
Schiff 's  reagent .  The poss ibi l i ty  t h a t  a ldehyde  groups  a l ready  p re sen t  could account  for th is  posi t ive  s ta in ing  react ion 
is br ief ly  discussed.  

Owing to the  h igh  morphological  p rese rva t ion  of the  cell 
s t ruc tures ,  the  t echn ique  of s emi th in  sect ions f rom plas- 
t i c - embedded  t issues is gradual ly  f inding wider  appl ica-  
t ions  in l ight  microscopy work.  Today,  several  selective 
and  cy tochemica l  s ta in ing  m e t h o d s  have  been successful ly 
used on E p o n  semi th in  sect ions 2, 3 including the  Feu lgen  
react ion.  Recent ly ,  g lu ta ra ldehyde- f ixed ,  E p o n - e m b e d d e d  
Acetabularia nucleoli were found to be Feulgen posi t ive  4. 
In te res t ing ly ,  a close cor respondence  be tween  the  loca- 
t ion  of the  posi t ive  nucleolar  region and  t h a t  of the  pars  
f ibrosa can easily be  observed  in Acetabularia 4. Since the  
mate r ia l  was fixed in g lu ta ra ldehyde ,  and  bear ing  in mind  
t h a t  the  pars  f ibrosa shows the  h ighes t  p ro te in  concent ra -  
t ion  in nucleoli  5, i t  seemed logical to  t e s t  whe the r  the  

nucleolar  s ta in ing  by  the  Feulgen react ion can ac tua l ly  
be t aken  as cy tochemica l  ev idence  under  the  condi t ions  
men t ioned  above.  
Sal ivary  glands of Chironomus pallidivittatus larvae,  t es tes  
and fa t  bodies  of Drosophila hydei larvae,  root  t ips  of 
Allium cepa, and  mouse tes tes  were f ixed for 2 h in 6.5% 
g lu ta ra ldehyde  in p h o s p h a t e  buffer ,  washed  overn igh t  in 
6.5% sucrose .solution, d e h y d r a t e d  in e thanol  and em-  
b ed d ed  in E p o n  as usual. Semi th in  sect ions  (1-2 ~m) were 
m o u n t e d  in slides and  s ta ined  d i rec t ly  w i t h  Schiff 's  
r eagen t  for 1-2 h in darkness  and  at  room t empera tu r e .  
They  were br ief ly washed  in dist i l led wa te r  and t r ea t ed  for 
5 rain w i th  a 2% sodium bisulphi te  solution.  
Af ter  th is  procedure ,  nucleoli  f rom norma l  Chironomus 
larvae  show a def ini te  p ink  colour. In  secregated  nucleoli  
induced  b y  a hea t - shock  t r e a t m e n t  s,7, t he  mos t  in tense  
s ta in ing  appears  in the  cent ra l  region (composed of pars  
fibrosa) while the  per iphera l  region (pars granulosa) 
s ta ins  less (figure, a). Chromosome bands ,  cy top la sm and  
the  secret ion co n t en t  (but  no t  the  special  secretion) also 
show a posi t ive  s ta in ing react ion.  Sect ions which  are no t  
t r e a t ed  by  Scbiff 's  r eagen t  do no t  p resen t  any  colorat ion;  
those  sub jec ted  to  5N HC1 hydrolys is  for 1 h a t  room 
t e m p e r a t u r e  followed by  the  Schiff ' s  solut ion show highly  
s ta ined  chromat in ,  t h o u g h  the  nucleolus remains  as posi-  
t ive  as in nonhydro lyzed  sections.  On the  o the r  hand ,  
semi th in  sect ions t r ea t ed  for 1 h wi th  a s a tu r a t ed  solut ion 
of sod ium bisulphi te  before t he  Schiff 's  r eagen t  do n o t  
appear  s ta ined ,  which  indica tes  t h a t  t issue a ldehyde  or 
ke tone  groups  suscept ible  to  b isulphi te  blocking s could 
accoun t  for the  Schiff  r eac t iv i ty  in unhydro lyzed  ma-  
terials.  
In  Sertoli  nuclei  f rom mouse  testes ,  a clear example  of 
Schiff  s ta in ing  of nucleoli  can  also be observed.  Al though  
the  presence  of D N A  in the  2 nucleolus-associa ted chro-  
m a t i n  masses  is recognized af ter  the  Feulgen  react ion,  
b o t h  the  nucleolus and  the  associa ted ch roma t in  are 
def in i te ly  s ta ined  in contro l  sect ions  w i t h o u t  hydrolys is  
(figure, b). Spermatogoniae ,  spe rma tocy t e s  and nu t r i t i ve  
cells f rom Drosophila t es tes  show a nucleolar  s ta in ing  
p a t t e r n  like t h a t  of Chironomus cells (figure, c). The same 
reac t ion  occurs in nucleoli  of Allium roots  as well as in 

Photomicrographs from glutaraldehyde/Epon sections, treated with 
Schiff's reagent and observed under bright field illumination. 
a Salivary gland nucleus showing some portions of chromosomes and 
a segregated nncleoIus induced by a heat shock. Note the more in- 
tense staining in the central region (PF). b Nucleolar complex in a 
Sertoli cell nucleus. Both the nucleolus and 2 associated chromo- 
centers are stained, c Spermatocyte nucleus from a D. hydei testis. 
The polarized nucleolus (long arrow) and some granules of the clubs 
show the highest Schiff reactivity. 
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nucleoli  and round cytoplasmic  inclusions of Drosophila 
fa t  bodies. In  addit ion,  the  dense granules of clubs (one 
of the  Y-chromosome loops in D. hydei spermatocytes)  
also appear  s tained by  Schiff 's  reagent.  In teres t ingly ,  all 
these s tained s t ructures  are v e r y  compac t  and h ighly  
pos i t ive  af ter  s ta ining techniques  selective for proteins  in 
E p o n  semithin  sections 9,18. 
T o d a y  i t  is widely  accepted tha t  r ibosomal  D N A  probab ly  
embedded  wi th in  the  fibril lar region is a pr incipal  com- 
ponen t  of the  nucleolar  body  n. In  such a s i tuat ion,  the  
concent ra t ion  of D N A  seems to be s imply  too low to 
give a posi t ive  Feulgen reaction,  as revealed in nucleoli  
f rom squashes and paraff in  sections4, 12. Af te r  acidic 
toluidine blue has been appl ied to E p o n  sections, the  
typ ica l  o r thochromat ic  s ta ining of D N A  is also lacking 
f rom Allium and Chironomus nucleoliaa. Other  organisms 
in which nucleoli  show conspicuous posi t ive  react ions for 
D N A  are clearly different,  since they  are surrounded or 
pe rmea ted  by  large masses of condensated  chromat in  1.. 
I t  is a l ready  known tha t  some p lan t  nuclei  (par t icular ly  
algae and bryophites)  show v e r y  weak Feulgen staining 15. 
Unmis t akab le  Feulgen react ions are obviously  expected  
to occur  in cells wi th  a great  a m o u n t  of condensed chro- 
ma t in  (e.g. po ly tene  bands, chromocenters ,  mi to t ic  chro- 
mosomes).  However ,  the  nonspecific s ta ining on non- 
hydro lyzed  sections could be caused by  Schiff-react ive 

groups a l ready  present.  As a consequence of incomple te  
cross-linking react ions wi th  tissue elements ,  g lu ta ra ldehyde  
f ixat ion m a y  in t roduce  free a ldehyde  groups l~-1% spe- 
c ia l ly  in prote in-r ich  cell s tructures.  
Since g lu tara ldehyde-f ixed,  Epon -embedded  sections are 
capable of giving percept ible  s ta ining direct ly  after  the  
Schiff 's  reagent ,  careful  control  seems to be necessary to 
decide whether  or no t  a g iven s t ructure  contains  DNA.  
The present  results  suggest t h a t  by  using the  Feulgen 
react ion on semi th in  sections, not  only  false negat ives  
bu t  also false posi t ives are possible. 
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C O N G R E S S U S  

Italy 

3rd international  sympos ium of cytopharma-  
cology 
in Venice, 10-14 July 1978 

This sympos ium will be dedicated to 'Neuro tox ins  and 
thei r  use as tools in neurobiology' .  For  fur ther  informat ion  
wri te  to B. Ceccarelli, C. N. R. Center  of Cy topharma-  
cology, In s t i t u t e  of Pha rmaco logy  of Milano, v ia  Vanvi -  
telli  32, 1-20129 Milano, I ta ly .  

Belgium 

Satellite sy mp o s iu m of the 7th international 
congress  of pharmacology  

in Brussels, 24 July 1978 

Topic of the  sympos ium:  The i n f l ammato ry  process. Fo r  
informat ion  con tac t  : Dr  J. P. Famaey ,  Service de R h u m a -  
tologie et Physioth6rapie ,  Hop.  Univ .  Saint-Pierre ,  
322, rue Haute ,  B-1000 Bruxelles.  

9th international sympos ium on chromatography 
and electrophoresis  
Riva del Garda (Italy), 15-17 May 1978 

The sympos ium is organized by  the  Belgian Society for 
Pha rmaceu t i ca l  Sciences, the  I ta l ian  Group for Mass 
Spec t rome t ry  in Biochemis t ry  and Medicine and the  
I ta l ian  Socie ty  for Pharmaceu t i ca l  Sciences. Communica-  
t ions should be submi t ted  before 4 Feb rua ry  1978. 
F u r t h e r  informat ion  by  the cha i rman : Dr  Alber to  Frigerio,  
I s t i tu to  de Ricerche Farmacologiche  'Mario Negri ' ,  v ia  
Er i t r ea  62, 1-20157 Milano, I ta ly .  

5th international sympos ium on mass  spectro- 
metry  in biochemistry and medicine 
at Rimini, 19-21 June 1978 

This sympos ium by  the  I ta l ian  Group for Mass Spect rom-  
e t ry  in Biochemis t ry  and Medicine will discuss all the  
la tes t  aspects  of mass spec t romet ry  and the i r  areas of 
appl ica t ion and consist  of presenta t ions  of invi ted  
speakers  and free communicat ions .  Deadl ine 28 Feb rua ry  
1978. 
F u r t h e r  informat ion  by  the  president ,  Dr  Alber to  
Frigerio,  I s t i tu to  di Ricerche Farmacologiche  'Mario 
Negri ' ,  v ia  Er i t rea  62, 1-20157 Milano, I ta ly .  

France 

Satellite sy mp o s iu m of the 7th international 
congress of pharmacology  

in Paris, 22 July 1978 

Topic of the  sympos ium:  An t i i n f l ammato ry  and ant i -  
rheumat ic  drugs. Fo r  informat ion  con tac t  Prof. J. p.  
Giroud, D e p a r t m e n t  of Pharmacology ,  27, rue du Fau-  
bourg Sain t -Jacques ,  C. H. U. Cochin, Paris XIV,  France.  

Switzerland 

EUCHEM Conference on Stereochemistry 

at the Bi~rgenstock, near Lucerne, 30 April-6 May 1978 

The number  of par t ic ipants  will be l imited.  Inquir ies  and 
appl icat ions (no special forms are required) should be ad-  
dressed before J a n u a r y  15, 1978 to the  Chairman:  Prof. 
H.  A. Staab,  Max-P lanck- Ins t i tu t ,  Organ.-chem. Abte i -  
lung, Jahns t rasse  29, D - 6 9  Heidelberg.  


