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Scin t i l la t ionsmedium aufgeschl / immt und ausgemessen. 
Die Bes t immung  der  Mitoseindices erfolgte an feulgenge- 
f~Lrbten Quetschprgpara ten ,  desgleictlen die mikroau to-  
radiographische  Analyse  der  DNS-Synthesephase ,  wozu 
die St r ippingf i lm-Methode ve rwende t  wnrde  6. 

Anzahl der Mitosekerne naeh 24st/illdiger Na2SOa-Behandlung 

NaaS% (ppm) Mitosekerne (%0) 

0 107 zL 4 ~ 
10 103 Jz 7" 

100 64 -4- 13 
1000 45 -t- 5 

Differenz nicht signifikallt. 
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Fig. 2. Mikroautoradiographische Analyse der DNA-Syllthesephase 
im Wurzelmeristem naeh 2stiindiger Na2S %- und 3H-Thymidin- 
fiitterung (1 ~zC/mI). �9 Kontrolle; 0, 100 ppm N%SO a. 

Un te r  dem Einfluss yon 100 p p m  Na ,SO 3 in der L6sung 
s inkt  die Thymid inf ix ie rungsra te  auf  e twa die H~tlfte 
(Figur  1). Ebenso l~sst sich un te r  der  E inwi rkung  ver-  
schiedener  Na2SO3-Konzentra t ionen eine Abnahme  der  
Mitosekerne feststel len (Tabelle), wobei  die re la t iven  
Li~ngen der einzelnen Mitosephasen unver~nder t  bleiben. 
Die mikroautoradiographische  Analyse ergab einerseits 
eine vergle ichbare  L~Lnge der  DNS-Syn thesephase  in der 
Kontrol le  mi t  den L i t e r a tu rangabenL  andersei ts  eine 
geringfiigige Verl / ingerung un te r  dem Einfluss yon 100 
p p m  Na2SO 3 (Figur 2). Zus~itzlich deu te t  der Kurven -  
ver lauf  der sul f i tbehandel ten  Wurze ln  auf eine Limit ie-  
rung der DNS-Syn these .  

Zur Erk l~rung  dieser Befunde k6nnen die an Mikro- 
organismen und an in-v i t ro  Versuchen gewonnenen An- 
gaben herangezogen werden 4, 8, 9. Sie haben  ergeben, dass 
Sulfi t  un ter  ,phys io logischen ,  Bedingungen m i t  Cytosin 
zu einem unverwer tba ren  De r iva t  reagiert .  E ine  E l imina-  
t ion des endogenen Cytosinpools durch Sulfi t  in den 
Wurzelzel len  ware denkbar  und miisste zur dargestel l ten 
H e m m u n g  der D N S - S y n t h e s e  fiihren. 

Summary. Sulfi te inhibi ts  the  DNA-synthes i s  in the  
root  mer i s t em f rom Vicia [aba L. 
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Nucleo lar  Behav iour  in L e m o n  Fruit Explants  (Citrus Limon L.) Incubated in Stabi l ized and Un-  
s tabi l ized Liquid Paraffin 

Medicinal  grade l iquid  paraff in  m a y  bu t  need not  
necessari ly conta in  added s tabi l iz ing agents  such as 
tocopherol  (v i tamin  E) or  bu ty l a t ed  hydroxy to luene  
(BHT) 1-3. Al though  medic inal  grade l iquid paraff in  is 
easi ly obta ined  f rom a pharmacy ,  i t  was not  employed  in 
previous  inves t iga t ions  concerning endogenous nucleolar  
behav iour  4,~ or endogenous s tarch produc t ion  6 because 
no specific in format ion  was given regarding the  presence 
or absence of added stabi l iz ing agents. Since B H T  is 
f requen t ly  used as a s tabi l iz ing agent  in edible fats  and 
oils T M  including medicinal  grade l iquid  paraff in  l, 3, i t  
was considered to be of in teres t  to examine  nucleolar  
behav iour  in l emon f rui t  explants  incuba ted  in stabil ized 
and unstabi l ized l iquid  paraffin.  

Materials and methods. Ent i r e  juice vesicles (sac plus 
stalk) were excised f rom surface-steri l ized ma tu re  lemon 
frui ts  (Citrus limon L.) as described prev ious ly  5 and 
comple te ly  submerged in l iquid paraff in  wi th  and 
wi thou t  10 p p m  of B H T  n in ' Py rex '  Pe t r i  dishes 1~ 
immed ia t e ly  upon remova l  f rom the  fruit.  The  stalks 
were severed f rom the  sacs while  benea th  the  l iquid  
paraff in  and then  comple te ly  immersed  in s tabi l ized and 

unstabi l ized l iquid paraff in  in a different  set of ' Py rex '  
Pet r i  dishes. The  Pe t r i  dishes in all t r ea tmen t s  were 
sealed wi th  'Pa ra f i lm '  and placed in the  dark  for 48 11 
a t  25-27~ All Pe t r i  dishes and unstabi l ized l iquid 
paraff in  were sterilized by  au toc lav ing  whereas  stabil ized 
l iquid paraff in  was used in an  unsteri l ized condi t ion in 
order to avoid  any  possible loss of reduced B H T  as a 
result  of oxyda t ion  dur ing autoclaving.  Unster i l ized 
unstabi l ized l iquid  paraff in  was also employed  for 
comparison wi th  the  unsteri l ized BHT-con ta in ing  incuba- 
t ion media.  

Af te r  48 h, the  stalks were r emoved  from all t r ea tmen t s  
and b lo t ted  well  wi th  fi l ter paper  to r emove  the  excess 
l iquid paraff in  cl inging to the  t issue surface and then  
placed in Lil l ie 's  A A F  solut ion 13 or in a solut ion of 10% 
neut ra l  formal in  in absolute  e thanol  (v/v) for 18-24 h in 
the  cold. The  f ixed explants  were dehydra ted  in absolute  
isopropanol  and uns ta ined paraff in  sections were pre- 
pared as described previous ly  5 Unsta ined  paraff in sections 
of freshly excised stalks wi th  and wi thou t  brief ly dipping 
t h e m  in unstabi l ized l iquid  paraff in  before placing t h e m  
in the  f ix ing solutions served as physiological  and 
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cytological  controls .  All  obse rva t i ons  were m a d e  w i t h  
pos i t ive  p h a s e - c o n t r a s t  microscopy.  

Results  and discussion. The  con t ro l  t i s sue  showed  t h e  
typ ica l  sp ind le - shaped  nucle i  w i t h  t h e  spher i ca l - shaped  
h o m o g e n e o u s - a p p e a r i n g  nucleol i  as observed  p rev ious ly  4& 
M a r k e d  nuc leo la r  e n l a r g e m e n t  as well  as t he  f o r m a t i o n  
of h igh ly  ref rac t i le  nuc leolar  inc lus ions  obse rved  in 
p rev ious  i nves t iga t ions  3, 4 were also e v i d e n t  here  in  t h e  
exp l an t s  i n c u b a t e d  in t he  s tab i l i zed  a n d  uns t ab i l i z ed  
l iquid  pa ra f f i n  (Figure).  There  was no  ev idence  of 
mic rob ia l  c o n t a m i n a t i o n  in a n y  of t he  exp l an t s  i n c u b a t e d  
in t he  uns te r i l i zed  s tab i l ized  and  uns t ab i l i z ed  l iquid  
pa ra f f i n  (see also reference No. 6). 

T h e  levels of B H T  employed  as a n  a n t i o x i d a n t  in 
foodstuffs  (ca. 0 .01%) show no de t ec t ab l e  tox ic  effects  
in  an ima l s  7-~. I m p a i r m e n t  of g r o w t h  a n d  of phospho l i p i d  
syn thes i s  a n d  l iver  d a m a g e  h a v e  been  found  to occur  in  
r a t s  a t  h ighe r  levels  of B H T  (ca. 0 .2%) s, 9. The  10 p p m  of 
B H T  employed  in t he  l iqu id  pa ra f f i n  used in th i s  inves-  
t i g a t i o n  is t h e  m a x i m u m  a l lowable  c o n c e n t r a t i o n  l i s ted  
in t he  B r i t i sh  P h a r m a c o p o e i a  ~ for med ic ina l  g rade  l iqu id  
pa ra f f in  a n d  is well  be low the  c o n c e n t r a t i o n s  of B H T  
cons idered  to  be  non- tox ic  a n d  tox ic  in  a n i m a l  feeding 
e x p e r i m e n t s  7-9. The  resul t s  of t h i s  i n v e s t i g a t i o n  show 
t h a t  nuc leo la r  e n l a r g e m e n t  and  t he  f o r m a t i o n  of ref rac t i le  
nuc leolar  inc lus ions  were no t  i n h i b i t e d  b y  t he  10 p p m  of 
B H T  i n  t he  l iqu id  pa ra f f i n  used here.  I n  add i t ion ,  
endogenous  s t a r c h  f o r m a t i o n  was also e v i d e n t  in  t he  sac 
cells of juice vesicles i n c u b a t e d  in t h e  s tab i l i zed  an d  
uns t ab i l i z ed  l iquid  pa ra f f in  (unpub l i shed  o b s e r v a t i o n ;  
see also reference No. 6). 

48-b-old explant incubated in stabilized light grade liquid paraffin 
showing an enlarged nueleolus with prominent refraetile inclusions. 
• 1600. N, nucleus; n, nucleolus. 

I t  is n o t  k n o w n  w h e t h e r  t h e  l emon  f ru i t  exp lan t s  
would  h a v e  r e sponded  d i f fe ren t ly  to  h ighe r  c o n c e n t r a -  
t ions  of t h e  a n t i o x i d a n t  B H T .  However ,  t h e  ab i l i t y  of 
non -g rowing  l emon  f ru i t  e x p l a n t s  to  man i f e s t  ce r t a in  
endogenous  cytological  a n d  phys io logica l  p h e n o m e n a  
w h i c h  are  also found  in growing  exp l an t s  b y  i n c u b a t i n g  
t h e m  in non -aqueous  oi ly m e d i a  4-6 m a y  p rov ide  a t i ssue  
s y s t e m  for e x a m i n i n g  t h e  effects of fa t -so luble  an t iox i -  
d a n t s  a n d  the i r  ox ida t i on  p r o d u c t s  on  these  endogenous  
cytological  an d  phys io logica l  p h e n o m e n a .  

Sumario.  E x p l a n t a s  de f r u t a  de l i m d n  m a n i f e s t a n  
s eme jan to  nuc leo la r  c o m p o r t a m i e n t o ,  cuanAdo estAn 
i n c u b a d a s  en p a r a f i n a  l i q u i d s  con, y s in  au to -ox idan tes .  
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Synaptic Boutons in the Hippocampus: Changes 

For  m a n y  years  researchers  i nves t i ga t i ng  t he  f ine 
s t r u c t u r e  of t h e  cen t r a l  ne rvous  s y s t e m  h a v e  been  
concerned  w i t h  t h e  m e c h a n i s m s  b y  w h i c h  p o s t n a t a l  
s t r u c t u r a l  changes  in neu rons  occur  morphologica l ly .  I t  
has  been  sugges ted  t h a t  morpholog ica l  changes  in t h e  
co r t ex  of t he  r a t  a f te r  d a y  20 can  be  accoun ted  for b y  
m e a n s  of increased  dendr i t i c  b r a n c h i n g  1. F u r t h e r m o r e  3, 3, 
researchers  h a v e  r epo r t ed  t h a t  e v i r o n m e n t a l  m a n i p u l a -  
t ions  a l t e r  t he  f ine s t r u c t u r e  of t he  dendr i t i c  plexus.  
Based  u p o n  these  d a t a  i t  seems r easonab le  to  conclude  
t h a t  a possible  morpholog ic  si te  of change  exis ts  in  t h e  
dendr i t i c  a rbo r i za t ions  of neu rons  in t h e  cen t r a l  ne rvous  
sys tem.  Such changes  would  be expres sed  b y  a rbo r i za t i o n  
changes  w i t h i n  no t  on ly  t he  dendr i t i c  p lexuses  b u t  also 
t he  a x o n a l  endings.  Specif ical ly these  would  inc lude  
increased  dendr i t i c  spines,  increased  a x o n a l  a rbor iza t ions ,  
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grea te r  n u m b e r s  of dendr i tes ,  etc. Suggest ions  such  as 
these  h a v e  been  offered b y  severa l  i nves t iga to r s  a-~. 
T a k e n  toge ther ,  these  morpho log ica l  a l t e r a t ions  sugges t  
t h a t  t h e  mos t  sens i t ive  measu re  of change  in dendro-  
axona l  r e l a t ionsh ips  is t h e  n u m b e r  of synap t i c  b o u t o n s  
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