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werden, dass hier zu diesem Zei tpunkt  keine vergte ichbare  
organologische Differenzierung s ta t t f indet .  

Messungen an E x p l a n t a t e n  yon  n ich t - induzier tem 
E k t o d e r m  aus einer fri ihen Gast rula  s t immen  vo l lkommen  
tiberein mi t  den W e r t e n  fiir die Ep idermis  in si tu:  Auf- 
t re ten  der ersten, Fehlen  der  zwei ten DNS-Zunahme .  Das 
s t i i tz t  die Annahme,  dass die erste Zunahme  mi t  der 
Cytodifferenzierung (Ektodermzel le  --> a typische  Epi -  
dermiszelle), die zweite m i t  der organologischen Differen- 
zierung in Verbindung steht.  (Das explant ier te ,  nicht-  
induzier te  E k t o d e r m  ist bekannt l ich  zu keinerlei  organ- 
ologischer Differenzierung bef~Lhigt.) Un te r  Dauereinwir-  
kung voI1 Act inomycin  D (1 ~xg/ml) werden die D N S - W e r t e  
vollstb~ndig nivell iert ,  das heisst  auch die erste D N S -  
Vermehrung  unterbleibt .  Dieser Befund  ist  sehr iiber- 
raschend, zumal,  wie aus den K a r y o g r a m m e n  ersichtl ich 
ist, die interphasische DNS-Repl~kat ion  sowie die Kern-  
und Zell tei lung erwartungsgem~iss unges t6r t  ablaufen.  
Es  ist  daher  anzunehmen,  dass die Synthese  der kurz-  
fristig zus~ttzlich erscheinenden D N S  unabhiingig ist yon 
der normalen  interphasischen DNS-Verdoppe lung .  E ine  
eingehendere Analyse der Karyogramme,  durch die 

weitere Aufschliisse fiber da s Synthesegeschehen wb.hrend 
der In te rphase  zu erwar ten  sind, ist  im Gange. Ahnliche 
Unte r suchungen  an E x p l a n t a t e n  yon induzier tem Ek to -  
derm einer sp~ten Gas t ru la  (ohne und mi t  Act inomycin)  
sowie an E x p l a n t a t e n  yon Chordamesoderm und Dot ter -  
en toderm wurden  durchgefi ihrt ,  bedtirfen aber  noch der 
Auswertung.  

Summary. The D N A  conten t  of isolated cells of Triturus 
vulgaris embryos  (morula th rough  early tai l-bud) was 
measured cy tophotomet r ica l ly .  In  var ious  regions (ento- 
derm, chordamesoderm,  neuroectoderm,  p resumpt ive  
epidermis) considerable differences occur. In  part icular ,  
some phase-specific D N A  increases (approximate ly  11~ 
of short  dura t ion  were detected,  which are correlated with  
the  onset  of cyto-  and organodifferent iat ion,  respectively,  
and which are caused independen t  of the  in terphase  D N A  
reduplicat ion.  
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Glycogenosis Type II: Glycogen Storage in Cell Cultures from Muscle 

Glycogenosis t ype  I I  or Pompe ' s  disease is charac- 
ter ized by  ex tens ive  deposi t ion of normal  glycogen wi th  
massive invo lvemen t  of s t r ia ted  muscle. The  absence of 
the  ~-l-4-glucosidase, a lysosomal  enzyme,  has been 
demons t ra ted  in this condi t ion  by  HERS 1. The  ~-l-4- 
glucosidase deficiency is repor ted  in a lmos t  all tissues of 
affected subjects2; nevertheless,  there  is d isagreement  as 
to whether  this enzymat ic  defect  alone can cause glycogen 
storage a-5. 

Recen t ly  NITOWSKY and GRUNFELD G have  s tudied 
f ibroblast  cell cul tures der ived f rom the  skin of a 5- 
month-o ld  pat ient .  The  cul tured f ibroblasts  showed no 
glycogen deposits  even though  ~-l-4-glucosidase was 
absent.  

We  had the  oppor tun i ty  to s tudy  wi th  h is tochemical  
reactions,  cell cul tures f rom the  skin and muscle of a 
1-year-old female wi th  glycogenosis t y p e  I I  The  diag- 
nosis was based on clinical features,  histological  pa t te rns  
of muscle biopsy and a-l-4-glucosidase deficiency bio- 
chemical ly  de termined  in the  fresh muscle and skin. 

T i n y  f ragments  obta ined f rom a surgical b iopsy of the  
skin and the  gas t rocnemius  were p la ted  on to coverslips 
placed in T-flasks wi th  Eagle ' s  synthet ic  med ium plus 
15% calf foetal  serum and antibiotics.  The  muscle cul- 
tures  were allowed to grow for 13 days and the  skin 
cultures for 32 days. Then  the  coverslips were r emoved  
and stained for phosphorylase  ~, ATPase  s and glycogen, 
wi th  periodic acid-Schiff  reagent  before and after  diges- 
t ion wi th  diastase. F ibroblas t  cul tures f rom normal  skin 
and muscle cultures f rom 4 children aged 6-13 months,  
w i thou t  muscular  or  metabol ic  diseases, were used as 
controls. 

The  f ibroblast  cul tures f rom the  pa t i en t ' s  skin and those 
of the  control  subjects  demons t ra ted  some difference in 
s taining wi th  P A S  reagent .  A more  ev iden t  P A S  posi- 
t i v i t y  was not iced in the  pa t i en t ' s  fibroblasts.  However  i t  
was not  reduced by  diastase incubat ion  in a s ignif icant  
way. 

The  muscle cultures of our  pa t i en t  and those of the  
controls af ter  13 days of growth were main ly  composed 

of f ibroblast- l ike cells. They  were ra ther  dumpy,  often 
connected by  cytoplasmic  bridges or aggregated in bi- or 
mul t inuc lea ted  cells. In  the  muscle cultures of the  control  
subjects  P A S  posi t ive  mater ia l  was present  in 2 different  
pat terns ,  one diffused th roughou t  the  cy top lasm and the  
o ther  confined to a few cytoplasmic  granules. Only the  
l a t t e r  were absent  in the  slides incubated  wi th  diastase. 

I l l  the  muscle cultures of ti le pa t i en t  wi th  glycogenosis 
t ype  II ,  P A S  posi t ive  mate r ia l  was plent i ful ly  present  in 
the  ma jo r i ty  of the  cells (Figure 1). This mater ia l  appeared 
in intensely s tained granules which a lmost  comple te ly  
filled the  cy top lasm in some cells (Figure 2). Af ter  diastase 
digestion the  P A S  posi t ive  granules were absent  and a 
fa int  P A S  pos i t iv i ty  could be seen. 

Phosphorylase  and ATPase  react ions were s t rongly 
posi t ive in the  cell cul tures f rom the  muscle of both  
pa t ien ts  and control  subjects,  while t hey  were weakly  
posi t ive  in the  f ibroblast  skin cultures. 

W e  are not  able to assess the  na ture  of the  cells der iving 
from the  muscle. However ,  the  peculiar  morphology  and 
the  s trong phosphorylase  and ATPase  ac t iv i ty  in these 
celIs allow us to dist inguish t h e m  from common  fibro- 
blast  ones. A lack of glycogen accumulat ion,  a t  least 
h is tochemical ly  detectable,  in the  skill cultures in contras t  
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Fig. 1. Fibroblast-like cell cultures derived from cr Fig. 2. High magnification: the cytoplasm is fiIled with PAS positive 
deficient muscle, diastase digestible granules. 

to  muscle  cul tures ,  could be  r e l a t ed  to t i le d i f fe ren t  
fea tu res  of g lycogen m e t a b o l i s m  of these  cells. 

I t  is possible,  because  t he  glycogen syn thes i s  occurs  in 
t he  cell cu l tu res  ~ t h a t  i t  comes  a b o u t  s lowly in skin  
cu l tu res  a n d  v e r y  r ap id ly  in muscle  cul tures .  I n  t h e  
former,  b u t  no t  in  t h e  la t te r ,  g lycogenolys is  could t a k e  
place  comple t e ly  b y  a n  a l t e r n a t e  p a t h w a y  to  t he  ~- l -4-  
glucosidase deg rada t ion .  However ,  ou r  o b s e r v a t i o n  could 
also m e a n  t h a t  t he  e - l -4 -g luc0s idase  defect  is no t  t he  on ly  
cause  of g lycogen depos i t ion .  This  would  be  in a g r e e m e n t  
w i t h  t he  p r e s u m p t i o n  t h a t  t he re  is a n o t h e r  defect  a p a r t  
f rom the  e - l -4 -g lucos idase  one. On t he  whole,  in  v i t ro  
cu l tu re  resul t s  also show the  d i f f icu l ty  of s impl i fy ing  t h e  
p a t h o g e n e s i s  of glycogenosis  t y p e  I I  to  a lysosomaI  
e n z y m a t i c  defect .  

These  resu l t s  d e m o n s t r a t e  t h a t  t he  disease 's  f ea tu res  
can  be  r e p r o d u c e d  in vi t ro .  F u r t h e r  s tud ies  of t i ssue  

cu l tu res  m i g h t  p roduce  a b e t t e r  u n d e r s t a n d i n g  of 
glycogenosis  t y p e  I I .  

Riassunto.  E s t a t a  esegui ta  la co l tu ra  in  v i t ro  di 
f r a m m e n t i  di muscolo e di cu te  di un  sogge t to  a f fe t to  da  
glicogenosi  di t ipo  I I  ~ ~; s t a to  osse rva to  u n  accumulo  di 
ma te r i a l e  P A S  posi t ivo,  diger ibi le  con la d ias tas i ,  nelle 
cellule de r iva t e  dal  muscolo  m a  n o n  in quel le  de r iva t e  
dal la  cute.  
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Partial  Nervous  Control  of the Avian Ul t imobranchia l  Body 

There  is now s t rong  ev idence  t h a t  the  m a m m a l i a n  
t h y r o i d  parafol l icular ,  or C, cells are t he  cells of or igin of 
t h e  h y p o c a l c a e m i c  h o r m o n e  ca lc i ton in  1,2. E m b r y o l o g i c a l  a 
a n d  cy tochemica l  4 s tud ies  h a v e  shown  t h a t  t he  C ceils are  
der ived  f rom t h e  u l t i m o b r a n c h i a l  bodies.  

I n  b i rds  t h e r e  are no t h y r o i d  C cells b u t  t he  u l t imo-  
b r a n c h i a l  bodies  pers i s t  as d i s t i nc t  s t r u c t u r e s  in to  a d u l t  
life. R e c e n t l y  C o p p e t  al. s h a v e  shown  t h a t  t h e y  co n t a i n  
h i g h  levels of ca lc i ton in  ac t iv i ty .  

Un l ike  t he  m a m m a l i a n  t h y r o i d  C cells t he  u l t imo-  
b r a n c h i a l  b o d y  of t h e  fowl is well  i n n e r v a t e d .  The  vagus  
ne rve  lies a d j a c e n t  to  i ts  dorso-latei-al  b o r d e r  a n d  t h e  
r e c u r r e n t  n e r v e  runs  close to  i ts  med ia l  b o u n d a r y .  Nerve  
f ibres  supp ly ing  t he  u l t i m o b r a n c h i a l  come m a i n l y  f rom 
the  vagus  a n d  to a lesser e x t e n t  f rom the  r e c u r r e n t  ne rve  
a n d  t he  s y m p a t h e t i c  sys tem6.  NoNII)~Z 7 descr ibed  a 
s ingle b r anch ,  o f t en  in i t i a l ly  in  assoc ia t ion  w i t h  t h e  
accessory  depressor  nerve ,  wh ich  leaves  t he  vaga l  
gang l ion  n o d o s u m  to  supp ly  t he  u l t i m o b r a n c h i a l  body.  
The  s i t u a t i o n  is, however ,  more  complex  t h a n  this .  An  
i n t e r a n a s t o m o s i n g  group  of severa l  f ine ne rve  bu n d l e s  
leaves  t h e  gangl ion  n o d o s u m  to  s u p p l y  b o t h  t he  ca ro t id  
b o d y  a n d  t he  u l t i m o b r a n c h i a l  body,  a n d  t he  2 bodies  m a y  
also be  i n t e r c o n n e c t e d  b y  nerves.  Similar ly ,  t h e r e  m a y  be  

more  t h a n  one ne rve  b u n d l e  pass ing  f rom t h e  r e c u r r e n t  
ne rve  in to  t h e  u l t i m o b r a n c h i a l  8,s. 

W i t h i n  t h e  u l t i m o b r a n c h i a l  b o d y  t h e  ne rves  b r a n c h  a n d  
pass  ou t  in to  t h e  t i ssues  bu t ,  before  doing  so, some of t he  
fasciculi, p a r t i cu l a r l y  f rom t h e  vagus ,  m a y  become  
associa ted  w i t h  smal l  groups  of gang l ion  ceils loca ted  
superf ic ia l ly  w i t h i n  t h e  g land  6,9. 

T h e  s t r u c t u r e  a n d  i n n e r v a t i o n  of t h e  u l t i m o b r a n c h i a l  
g l and  of t h e  l ay ing  h en  h a s  been  s tud ied  w i t h  l igh t  
microscope,  s i lver  i m p r e g n a t i o n  t e c h n i q u e s  a n d  b y  
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