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Fig. 3. Emphysema. 24-year-old patient. In the upper dermis, some 
enlarged elastic fibres ean be seen (elastosis). In the middle dermis, 
there is decrease in the number of elastic fibres (elastolysis) Staining: 
Gomori's fuchsin-resoreinol. 

Contingency analyses 

Emphysema Asthma 

Normal skin 3 109 112 
Xeroderma 40 6 46 a 

Total 43 115 138 

X ~ 117.2 (P<~ 0.001) shows a close relationship between xeroderma 
and emphysema on the one hand and normal skin and asthma on the 
other. (Computation Department of the Neurobiological Institute) 

age l imi t s  12 an d  64 years.  I n  40 cases h is to logica l  
changes  were found  in skin  t a k e n  f rom t h e  i nne r  surface  
of t h e  fo r ea rm  where  t h e  sk in  is p r o t e c t e d  f rom ex t e rna l  
inf luences  t h a t  could change  i ts  s t ruc tu re .  T h e  follow- 
ing  t echn iques  were used :  s t a in ing  w i t h  h a e m a t o x i l i n -  
eosin, McManu ' s  P A S  t e c h n i q u e  for col lagen f ibres  a n d  
Gomor i ' s  fuchs in- resorc ino l  for t h e  elast ic  fibers.  

T h e  changes  found  were hyperke ra tos i s ,  diffuse o r tho-  
ke ra tos i s  of Malp igh i ' s  mucous  body,  a n d  pilose in fun-  
d ibula .  T h e  mucous  b o d y  showed a t r o p h y  of t h e  cres ts  
a n d  of i n t e r c r e s t a l  sectors,  a n d  less c o m m o n  acan tos i s  
of t h e  i n t e r p a p i l l a r y  cres ts  w i t h  fus ion  of n e i g h b o u r i n g  
crests.  The  t h i cknes s  of t h e  g ranu lous  layer  was  d i m i n -  
ished,  a n d  in  some cases comple t e ly  absen t ,  i m i t a t i n g  
a t r ue  i c h t h y o s i f o r m  p ic ture .  T h e  p i losebaceous  sk in  
a d n e x a  were h y p o t r o p h i c  an d  t h e  sudo r ipa rous  g lands  
h y p e r t r o p h i c .  There  were no  changes  ill t h e  col lagen 
fibers.  F ina l ly ,  i t  can  be  said t h a t  h i s t o p a t h o l o g y  of 
t h e  skill  of p a t i e n t s  s u f f e r i n g  f rom e m p h y s e m a  showed 
none  of t h e  fol l icular  p lugs  t h a t  are found  in p a t i e n t s  
suffer ing f rom i ch thyos i s  a n d  t h a t  t h e  elastosis  is differ- 
en t  f rom t h a t  found  in senile pa t i en t s .  

A c o m p a r a t i v e  s t u d y  was car r ied  o u t  s i rnu la t aneous ly  
on  109 p a t i e n t s  suf fer ing  f rom allergic a s t h m a ,  who  
h a d  no  signs of cl inical  roen tgenolog ica l  or f u n c t i o n a l  
e m p h y s e m a .  H y p e r k e r a t o s i s  was  found  in t h r ee  a s th -  
m a t i c  pa t i en t s ,  b u t  in  t h e  res t  t h e  sk in  was normal .  

Co n t i n g en cy  ana lyses  were done  for  a s t h m a  a n d  
e m p h y s e m a  on t h e  one h a n d  n o r m a l  sk in  a n d  x e r o d e r m a  
on t h e  o ther .  The  X 2 = 11.2 was v e r y  h i g h l y  signifi-  
c a n t  ( P  < 0.001), i n d i c a t i n g  a v e r y  close assoc ia t ion  
b e t w e e n  x e r o d e r m a  an d  e m p h y s e m a  on t h e  one h a n d  
a n d  n o r m a l  skill a n d  a s t h m a  on t h e  o ther .  T h e  his to log-  
ical changes  found  in e m p h y s e m a t o u s  p a t i e n t s  could 
poss ib i ly  be  r e l a t ed  to  t h e  s imi la r  process  in  p u l m o n a r y  
t i ssue  where  d e g e n e r a t i o n  p h e m o n e m a ,  alveolos a n d  
alveolar duc t s  c an  be  seenl .  

Rdsumd. On a 6 tudi6  l ' h i s t opa tho log i e  de la  peau  
chez 43 su je ts  a y a n t  u n  e m p h y s 6 m e  p u l m o n a i r e  chr0ni -  
que. Chez la p l u p a r t  de ces malades ,  on  a observ4  des 
16sions cu tan6es  de h y p e r k 6 r a t o s e  o r tok6 ra to s ique  dif- 
fuse du  corps  m u q u e u x  de Malpighi ,  l ' 6pa isseur  de la 
couche  g ranu leuse  d iminu6e  ou a b s e n t e  et  des p h 6 n o -  
m6nes  d6g6n6rat i fs  des f ibres  61astiques. L ' a n a l y s e  de 
con t ingence  a m o n t r 6  des diff6rences h a u t e m e n t  signi-  
f ica t ives  ( P  < 0.001) p a r  r a p p o r t  au x  ma l ad es  a s t h m a -  
t iques  sans e m p h y s 6 m e  pr is  c o m m e  t6moins .  
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1 R. R. WRITH, Am. Rev. resp. Dis. 83, 425 (1961). 

D econdensa t io n  of Nuclear  Chromat in  under the Influence of Tris Buffer 

A charac te r i s t i c s  f ea tu re  of t h e  i n t e r p h a s e  nucle i  of 
E u c a r i o t a  is t h e  occur rence  of c h r o m a t i n  as well  in  a 
condensed  as in  d i spersed  form,  t h e  l a t t e r  b e i n g  especial ly  
i n v o l v e d  in R N A  synthes i s ,  whi le  t h e  fo rmer  r e m a i n s  
more  i ne r t  ] . So e x p e r i m e n t a l  cond i t ions  wh ich  p r o v o k e  
a n y  changes  in c h r o m a t i n  p a t t e r n  are  of g rea t  i n t e r e s t  
f rom the  biological  p o i n t  of view. 

Materials and methods. T h e  e x p e r i m e n t s  were p e r f o r m e d  
on l iver  of W i s t a r  rats .  I m m e d i a t e l y  a f t e r  r emov ing ,  t h e  
t i ssue  was cu t  in to  t h i n  slices a n d  i m m e r s e d  in t h e  exper-  

1 V. C. LITTAIJ, V. G. ALLFREY, J. H. FRENSTER and A. E. MIRSKY, 
Proc. natn. Acad. Sci. USA 52, 93 (1964). 
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i m e n t a l  med ium.  Two k inds  of so lu t ions  were used : 1.2 m M  
tr is  HC1, p i t  7.4; a n d  2. 2 m M  tr is  HC1 c o n t a i n i n g  0.25 M 
sucrose, p H  7.4. I n c u b a t i o n  was ca r r ied  ou t  a t  37 ~ for 
30 to  150 min .  F o r  t h e  l a s t  30 ra in  t h e  m e d i u m  was 
s u p p l e m e n t e d  w i t h  HS-5-uridine in c o n c e n t r a t i o n  20 ~Ci/ 
m l ;  specific a c t i v i t y  23, 24 C i /mM.  

Fo r  t he  e lec t ron  microscope  s tudy,  t h e  samples  were 
f ixed in buf fe red  2~o g l u t h a r a l d e h y d e  fol lowed w i t h  1% 
buf fe red  o s m i u m  t e t r o x i d e  a n d  e m b e d d e d  in E p o n  8123. 
Sect ions  were cu t  on  Tes la  u l t r a m i c r o t o m e ,  s t a ined  
a f te r  t h e  rou t i ne  p rocedure  3 a n d  e x a m i n e d  in JEM-7A.  

T h e  l i gh t  microscope  a u t o r a d i o g r a p h y  was p e r f o r m e d  
on  samples  f ixed  in  e t h a n o l  acet ic  ac id  mix tu re ,  covered  
w i t h  l iqu id  emuls ion  (I lford L-4) a n d  exposed  for  10 days.  

Resu l t s .  Figure  1 p re sen t s  t h e  nuc leus  of t h e  t i s sue  
f r a g m e n t  i n c u b a t e d  for  30 ra in  in  tr is  HC1 solut ion.  T h e  
genera l  p a t t e r n  of c h r o m a t i n  is l ike  t h a t  usua l ly  obse rved  
in  t h e  i n t e r p h a s e  nuclei .  Af te r  a 6 0 r a i n  i n c u b a t i o n  some 
of t h e  nucle i  b e c a m e  homogenous ,  p r o b a b l y  in  consequence  
of b e t t e r  p e n e t r a t i o n  oI t h e  m e d i u m  in to  t h e  e x t e r n a l  
p a r t s  of t h e  i n c u b a t e d  t i s sue  f r agments .  P ro longed  
i n c u b a t i o n  m a k e s  all  nuc le i  homogeneous .  The re  is no  

Fig. 1. Rat liver tissue after 30 min incubation with tris HC1 buffer. 
• 16800. e, compact ehromatin; d, dispersed chromatin; n, nueleolus; 

ig, interehromatin granules, perichromatin granules marked with 
arrows. 

Fig. 3. Inner layer of nuclear envelope with rows of partlcles attached 
to its surface after 120 rain incubation in tris buffer. • 136500. 
I, inner layer; o, outer layer; p, particle. 

c o m p a c t  c h r o m a t i n  to  be  seen e i t he r  close to  t h e  nucleolus  
(Figure  4) or to  t h e  nuc lea r  m e m b r a n e  (Figure  2). 
A r o u n d  t h e  nuc lea r  m e m b r a n e ,  t h e r e  are  rows of par t ic les .  
These  are p r o b a b l y  p r e r i b o s o ma l  par t ic les  (Figure  3). 
D i a m e t e r  of these  par t ic les  va r i ed  b e t w e e n  140-300 A, 
depend ing ,  as we suppose,  on  t h e  sec t ion  level.  T h e  u l t r a -  
s t r u c t u r e  of nuc leolus  (Figure  4), t h o u g h  loosened signii-  
i can t ly ,  s t i l l  p rese rves  i t s  c o m p a c t  f r agments .  

T h e  a d d i t i o n  of sucrose to  t h e  m e d i u m  a t  t h e  f ina l  
c o n c e n t r a t i o n  0.25 M,  does n o t  p r e v e n t  t h e  decondensa -  
t i on  of c h r o m a t i n .  However ,  in  t h i s  case, t h e  ac t ion  of 
m e d i u m  is s ign i f i can t ly  r e t a rded .  Af te r  60 rain,  t h e  
c h r o m a t i n  p a t t e r n  resembles  t h a t  usua l ly  obse rved  in 
n o r m a l  r a t  l i ve r  a n d  t h a t  i n c u b a t e d  for  30 ra in  in  tr is  
HC1; however ,  a f t e r  a 150 m i n  incuba t ion ,  on ly  t h e  
res idua l  condensed  c h r o m a t i n  is obse rved  (Figure  5). So, 
t h e  presence  of 0.25 M sucrose in  2 m M  tr is  HC1 de lays  
t h e  d ispers ion  of c h r o m a t i n .  

T h e  m a i n t e n a n c e  of t h e  t i s sue  in tr is  HC1 for a pe r iod  
suff ic ient  for  c h r o m a t i n  decondensa t ion ,  p rovokes  a n  
increase  of u r i d i n e  incorpora t ion .  However ,  t he se  
differences  are  s t a t i s t i ca l ly  ins ign i f i can t  (Table).  

Fig. 2. Nuclei of rat liver after 120 min incubation with tris HC1 buffer I J. I~. LUFT, J. Biophys. biochem. Cytol. 9, 409 (1961). 
• 25200. Dispersed chromatin is seen only. 3 E. S. REYNOLDS, J. Cell. Biol. 17, 208 (1963). 
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Fig. 4. Nucleolus after 120 min with tris HC1. • 30800. g, nucleolar 
granule; f, nueleolar fibrillar part. 

Discussion. Three d i f ferent  possibi l i t ies  m a y  be t a k e n  
in to  cons idera t ion  for expla in ing  th is  phenomenon :  
1. The chela t ing  proper t ies  of tris buffer,  leading in 
consequence  to  changes  in ionic m e d i u m  equi l ibrum of 
nuc leoplasm;  2. t he  inf luence of m e d i u m  used on the  
pe rmeab i l i t y  of nuclear  envelope and  on pene t r a t i on  of 
cy top lasmic  p ro te ins  in to  nuclei ;  3. the  ab i l i ty  of t he  
buffer  to  dissolve some nuclear  prote ins .  

I t  is known  t h a t  tris ( =  tr is-[hydroxy-methyl]-amino-  
methane)  bounds  d iva len t  metales ,  and  the  reac t ion  is 
especial ly s ignif icant  in alkaline p H  ~. U n d e r  t he  condi t ions  
of our exper iment ,  i t  m a y  be supposed  t h a t  Mg+Z and 
Ca+~ ions could be r emo v ed  f rom c h r o m a t i n  f ibres  by  the  
ac t ion  of iris. On the  o the r  hand ,  i t  is a known  fact  t h a t  
t he  presence  of these  ca t ions  is essent ia l  for ma in t a inance  
of u l t r a s t ruc tu re  of molecular  organiza t ion  of deoxyr i -  
bonuc leopro te in  and  par t i cu la r ly  of na t ive  c h r o m a t i n  
f ibresL NAORA et al. 6 sugges ted  t h a t  m a g n e s i u m  ions 
are associa ted  wi th  DNA,  whereas  calc ium ions are  
complexed  wi th  his tones.  Thus  the  dispers ion of chro-  
m a t i n  m a y  be due to  t he  che la t ing  ac t ion  of tris agains t  
calc ium ions. 

I t  seems probab le  t h a t  b ind ing  of d iva len t  ca t ions  by  
tris d i s tu rbed  ionic m e d i u m  of nucleoplasm.  I t  is r epo r t ed  
by  BRASCH ~ t h a t  immers ion  of chicken e ry th rocy te s  in to  
wa te r  induces  a comple te  decondensa t i0n  of chromat in .  
OLINS and  OLINS 8 showed t h a t  a fall of the  po t a s s ium 
ions concen t ra t ion  f rom 200 m M  - typ ica l  for nucleo- 
p l a sm 9 - to  the  10-fold lower  causes  homogenous  appear -  
ance of nuclei.  I t  m u s t  be no ted  t h a t  t h e  ve ry  del icate  
ba lance  in ions equi l ibrum is supposed  to  be the  grea tes t  
impor t ance  no t  only  for t he  p ro t ec t ion  of c h r o m a t i n  
s t ruc tu re  in the  in te rphase  nuclei, bu t  also for i ts  ac t iv i ty  10 

As jus t  men t ioned ,  i t  c anno t  be excluded t h a t  d is tur -  
bances  in t he  ionic m e d i u m  influence the  pe rmeab i l i t y  of t he  
nuclear  envelope.  I t  is k n o w n  t h a t  p ro te ins  m a y  pene t r a t e  
in to  cell nuclei  involv ing  a par t ia l  c h r o m a t i n  decondensa-  
t ion  and  swell ing of t he  whoIe nucleus.  This  is t he  case 
observed  in ch icken  e ry th rocy t e s  ac t i va t ed  by  hybr id iza -  

Fig. 5. Liver nucleus after 150 rain incubation with tris HC1 and 
sucrose, x 22800. c, residual compact ehromatin. 

4 D. P. HANLON, D. S. WATT and E. W. WESTHEAD, Analyt. Biochem. 
16, 225 (1966). 

5 FI. Ris, Handbook o] Molecular Cytology (Ed. Lima-de-Faria, 
Amsterdam, ~London (1969), p. 222. 

6 H. NAORA, H. NAORA, A. E. MIRSKY and V. G. ALLFREY, J. gen. 
Physiol. 44, 713 (1961). 

7 K. BRASCH, V. L. SELIGY and G. SETTEIaFIELI), Expl. Cell Res. 65, 
61 (1971). 

8 D. E. OLINS and A. L. OLInS, J. Cell Biol. 53, 715 (1972). 
9 H. LANGENDORF, G. SIEBERT, I. LORENZ, R. HANNOVER and 

R. Bt.-'YER, Biochem. Z. 335, 273 (1961). 
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[erentiation (Ed. W. Bcermann; 1972), voI. 4, p. 35. 

Incorporation of H~-nridine in nuclei of rat liver 

Medium Incubation time (mill) 

30 60 90 120 150 

Tris HC1, (2 raM, pH 7.4) 

Tris HC1, (2 raM; sucrose 0.25 M, pH 7.4) 

1.3 ~ 0.4 1.0 4- 0.4 1.6 :j= 0.5 2.0 4- 0.8 1.5 :]z 0.6 

1.3 ~= 0.5 1.2-4- 0.4 1.0 ~ 0.9 1.1-4- 0.4 

Number of grains was given from a square unit ~= S.E. 



1280 Specialia EXPERIENTIA 29/10 

t ion  w i t h  o the r  cells ~1. W h e t h e r  such  even t s  m a y  t a k e  
place in t h e  cell nucle i  u n d e r  our  e x p e r i m e n t a l  cond i t ions  
can  h a r d l y  be  decided.  

An  e x p l a n a t i o n  qu i te  c o n t r a r y  to  t h i s  m a y  be  sugges ted  
based  on  t h e  resul t s  of e x p e r i m e n t s  in  w h i c h  trig buf fe r  
en r i ched  b y  a low c o n c e n t r a t i o n  of m a g n e s i u m  was used 
as su i t ab le  for e x t r a c t i o n  of nuc lea r  p ro t e in s  ~-t~. The  
lys ine- r ich  histories,  p r o b a b l y  t h e i r  p h o s p h o r y l a t e d  
fo rm ~5-~, are  k n o w n  t o  be  i m p o r t a n t  for  m a i n t e n a n c e  of 
c h r o m a t i n  c o n d e n s a t i o n  as well  in  i n t e r p h a s e  nuclei  ~s as 
in  t he  m e t a p h a s e  ch ro m os om es  ~9. However ,  i t  can  h a r d l y  
be  said w h e t h e r  such  a n  e x t r a c t i o n  m i g h t  be  respons ib le  
for t h e  c h r o m a t i n  decondens a t i on  obse rved  b y  us in  t he  
e lec t ron  microscope.  The  m o s t  r easonab le  e x p l a n a t i o n  of 
t h i s  p h e n o m e n o n  seems to  be  t he  che la t ing  ac t ion  of trig 
buf fe r  fol lowed b y  d i s t u r b a n c e s  in inonic  med ium,  as 
discussed above .  The  lack of s ign i f ican t  changes  in  t h e  
c h r o m a t i n  t e m p l a t e  a c t i v i t y  a p p e a r e d  to  be qu i te  
u n d e r s t a n d a b l e .  I t  is we11 k n o w n  t h a t  special  loosening of 
c h r o m a t i n  f ibres  is necessary,  n o t  being,  however ,  a 
suff ic ient  cond i t ion  for i n i t i a t i on  of R N A  synthes is .  The  
o the r  factors,  i m p o r t a n t  in  t h i s  synthes is ,  were p r o b a b l y  
no t  in f luenced  b y  our  e x p e r i m e n t M  condi t ions .  

Rdsumd. Des p e t i t s  f r a g m e n t s  de foie de r a t  on t  6t6 
m a i n t e n u s  dang u n  t a m p o n  2 m M  trig HC1 avec  ou sans 
saccharose  ( concen t r a t ion  f ina l  0,25 M).  L ' i n c u b a t i o n  du  
t i ssus  p e n d a n t  au  moins  1 h dang le t a m p o n  trig cause une  
d6condensa t i on  de  la c h r o m a t i n e ,  qui  p e u t  6tre  r e t a rd6e  

p a r  le saccharose.  LeG c h a n g e m e n t s  morpho log iques  des 
t ypes  de c h r o m a t i n e  n ' o n t  pa s  l ' e f fe t  d ' i nco rpo re r  
l ' u r i d ine  dang le n o y a u x  i n t e r p h a s i q u e s  du  rote. 
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Elec tron  M i c r o s c o p i c  O b s e r v a t i o n s  on  the  Sp ina l  
the  Cat and Rabbi t  

R e c e n t l y  i t  h a s  been  sugges ted  t h a t  sp inocerebe l la r  1, 2 
a n d  o l ivocerebel la r  t r a c t s  1,~ p ro j ec t  t h e i r  co l la tera ls  to  
t h e  cerebel lar  nucle i  in  t he  cat .  Col la te ra l  p ro jec t ions  of 
t he  cor t i c ipe ta l  f ibres  to  t he  cerebel la r  nuc le i  were also 
d e m o n s t r a t e d  b y  Golgi  s tud ies  dea l ing  w i t h  b r a n c h i n g  
p a t t e r n s  a n d  modes  of t e r m i n a t i o n  of nuc lea r  a f fe ren ts  4, 5. 
Whi l e  ce rebe l la r  cor t i conuc lea r  f ibres  i n h i b i t  t he  ac t iv i t i es  
of nuc le i  cells 8, ~, t h e  col la tera ls  of ex t racerebe l lg r  or igin 
are r ega rded  as e x c i t a t o r y  sources  for  these  nucle i  cells. 
Our  p rev ious  s tud ies  us ing  fi~e N a u t a  a n d  t he  F i n k - H e i m e r  
m e t h o d s  h a v e  shown  t h a t  t h e  sp inocerebe l la r  t r a c t s  
(SCTs) send  m a n y  col la tera ls  to  t h e  cerebel la r  nuclei ,  
especial ly  to  t h e  med ia l  and  t h e  i n t e rpos i t u s  nucle i  of t h e  
ca t  s, r a b b i t  s and  r a t  s (see reference 2 for  review).  On t h e  
o the r  h a n d ,  e l ec t rophys io log ica l  s tud ies  ind ica te  t h a t  
these  col la tera ls  are n o t  essent ia l ly  respons ib le  for  p roduc-  
ing t he  exc i t a t i on  of t h e  cerebel lar  nucle i  cells 9-u. The  
purposes  of t he  p r e s e n t  e tec t ron  microscope  s t u d y  are to  
con f i rm  t h e  resu l t s  of our  p rev ious  N a u t a  s tud ies  a n d  to  
i nves t i ga t e  t he  m o d e  of t e r m i n a t i o n  of these  fibres.  

Materials and methods. E i t h e r  v e n t r o l a t e r a l  co rdo tomies  
or  hemisec t ions  were m a d e  a t  t h e  cerv ica l  Ievels (C4, C5, 
C6 a n d  C8) in  7 ca t s  a n d  2 r abb i t s .  On 2-6  days  a f t e r  
opera t ion ,  t h e  an ima l s  were pe r fused  u n d e r  deep pen to -  
b a r b i t a l  anes thes i a  w i t h  t he  fo l lowing f ixa t ives  ; a m i x t u r e  
composed  of 4 %  p a r a f o r m a l d e h y d e  a n d  g l u t a r a l d e h y d e  of 
va r ious  c o n c e n t r a t i o n s  (e i ther  0 .5%, 1 .25% or  2.5%) 
buf fe red  w i t h  Mil lonig 's  p h o s p h a t e  a t  p H  7.3 or 7.4. 
Subsequen t ly ,  t h e  cerebel la  were dissected free f rom t h e  
b r a i n s t e m  a n d  smal l  b locks  were  t r i m m e d  f rom the  
cerebel lar  nuclei .  Af te r  a b r ie f  r inse  in  t h e  above  buf fe r  
solut ion,  t h e  spec imens  were p laced  in  1% o s m i u m  
t e t r o x i d e  buf fe red  w i t h  Mil lonig 's  p h o s p h a t e ,  a n d  dehy-  
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d r a t e d  in e t hano l  a n d  e m b e d d e d  in Epon .  U l t r a t h i n  
sec t ions  were  s t a i ned  w i t h  u r a n y l  a ce t a t e  a n d  lead 
c i t ra te .  5 ca ts  and  2 r a b b i t s  were used as controls .  

Results and discussion. The  same  resu l t s  were o b t a i n e d  
in t he  med ia l  a n d  t h e  i n t e rpos i t u s  nucle i  of b o t h  sides. 
I n  ca t s  a n d  r abb i t s ,  a fa i r  n u m b e r  of degene ra t ed  b o u t o n s  
were obse rved  s y n a p s i n g  w i t h  p r o x i m a l  dend r i t e s  a n d  cell 
bodies  of med ium-s i zed  a n d  large cells. A smal l  n u m b e r  
were seen s y n a p s i n g  w i t h  pe r iphe ra l  dend r i t e s  of va r ious  
sizes a n d  dendr i t i c  spines.  F igure  1 shows t h a t  a n  e lec t ron-  
dense, degene ra t ed  b o u t o n  c o n t a i n i n g  p l e o m o r p h i c  
vesicles fo rms  a n  a s y m m e t r i c a l  synapse  w i t h  t h e  soma  of a 
large cell of t h e  n led ia l  nucleus.  F i g u r e  2 also shows t h a t  a 
small ,  e lec t ron-dense ,  degene ra t ed  b o u t o n  synapses  w i t h  
t h e  soma  of a large cell of t h e  m e d i a l  nucleus.  The  l a t t e r  
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