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Somatic chromosome nunlber in the mitotic plates of Rana tigrina 

EXPERINNTIA 30/9 

Chromosome number 23 24 25 26 26 + s 27 28 29 Total number of cells 

Number of cells 5 6 5 35 10 7 1 1 70 

While  a large n u m b e r  oI aneuploid  conf igura t ions  
were observed,  regular  polyploids  e.g. t r iploids,  t e t ra -  
ploids etc., have  no t  been encounte red  so far. The Ialacy 
of earlier speculat ions  t h a t  t he  sub-diploid  n u m b e r  a t  
mi to t ic  level m a y  be a t t r i bu t ed  to  fau l ty  techniques  of 
squashing 2, ~ etc. has  been borne  out  by  the  p resen t  appli-  
cat ion of the  mos t  advanced  technique.  As such in all 
probabi l i ty ,  the  var ia t ion  is real and migh t  have  or iginated 
owing to repea ted  non-d i s junc t ion  involving va ry ing  
number s  of chromosomes  at  the  mi to t ic  level resul t ing in 
aneuploidy.  The variabi l i ty ,  however,  can be expressed 
as 2n --  3, 2n --  2, 2n --1 , 2n, 2n + s, 2n + 1, 2n + 2 
and 2n q- 3. 

To sum sup, the re  does not  seem to be an absolute  
cons tancy  of ka ryo type  for the  species under  p resen t  
invest igat ion,  in as m u c h  as occasional devia t ions  f rom 
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the  s t an d a rd  diploid chromosome complemen t  are no t  
very  uncommon.  Such var ia t ion  seemingly provides  raw 
mater ia l  for the  evolut ion  of karyo type ,  and  the  repea ted  
non-d i s junc t ion  followed by  r a n d o m  anaphase  m o v e m e n t  
of the  chromosomes  m a y  lead to  the  fo rmat ion  of d i f ferent  
cell lineages, which  m a y  u l t imate ly  lead to  the  establ ish-  
m e n t  of d i f ferent  ka ryo types  wi th in  a family.  

The inves t iga t ions  are still  in progress  and analysis  of 
comple te  da ta  f rom somat ic  and  germ cells o f  male and 
female frogs will be publ i shed  elsewhere. 

Zusammen/assung. Es wurde  Aneuploidie  bis zu drei 
Chromosomen  in den mgnnl ichen  K6rperzel len  yon Rana 
tigmna (Ranidae:  Anura :  Amphib ia )  beobach te t .  Die 
Var ia t ionen  bet ref fen:  2n --  3, 2n --  2, 2n --  1, 2n, 
2n + 1, 2n + 2 u n d  2n + 3. 
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Nuclear  Bodies  in Endothel ia l  Cells of H u m a n  Glomerul i  

Nuclear  bodies  have  been observed in cells f rom a 
var ie ty  of normal  and abnormal  t issues and  species l-a, 
and classifications illtO dif ferent  morphologica l  t ypes  
have  been proposed  a, ~. Their  significance is still  obscure, 
a l though some factors  affect ing the i r  incidence have  been  
de tec ted  ~. In  the  course of an u l t r a s t ruc tu ra l  s t u d y  of t he  
renal  t issue f rom a pa t i en t  suffering f rom Alpor t ' s  
syndrome,  nuclear  bodies  were f requen t ly  observed in t h e  
endothel ia l  ceils of glomerular  capillaries. 

Material and methods. Renal  t issue was ob ta ined  by  
t r anscu taneous  needle biopsy f rom a pa t i en t  in which  
Alpor t ' s  syndrome  had  been diagnosed.  Small  f r agment s  

of the  biopt ic  mater ia l  were immed ia t e ly  f ixed in 1% 
buffered osmium te t roxide ,  d e h y d r a t e d  in alcohol and  
e m b e d d e d  in Epon .  Thin  sect ions were cut  on a L K B  
Ul t ro tome,  s ta ined  wi th  lead hyd rox ide  and observed in a 
Phi l ips  EM 300 e lec t ron microscope.  
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Fig. 1. The nucleus of an endo- 
thelial cell (END) contains 2 
nuclear bodies. BM, glomerular 
basement membrane; fp, foot 
processes; US, urinary space; G, 
GoIgi apparatus. • 16,000. 
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Fig. 2. At higher magnification, 
the nuclear body visible on the 
right appears composed of a 
cluster of granules (g) of different 
electron density immersed in a 
finely granular matrix, similar to 
the surrounding nuclear matter.  
The nuclear body is surrounded by 
a halo of low electron density 
containing a filamentous annular 
structure (arrows). The nuclear 
body visible in the upper left of the 
photograph contains fewer gra- 
nules and no annular structure is 
visible around. • 

Fig. 3. Two bodies are present in the nucleus of an endothelial cell. The upper one (B) is composed of an electron-dense irregularly round 
core surrounded by a zone of fluffy material. The structure visible in the lower part of the picture (B') seems to consist of fluffy material 
only, the electron-dense core being perhaps outside the plane of section. • 54,000. 
Fig. 4. An endothelial cell nucleus (END) contains a large body composed of 4 electron-dense granules enclosed by an ill-defined annular 
structure.  BIVf, glomerular basement  membrane.  • 22,500. 
Fig. 5. The nucleus of an endothelial cell contains a body composed of eleetron-dense granules of different size surrounded by a less electron- 
dense area which in some parts appears finely granular. • 54,000. 

Results. N u c l e a r  b o d i e s  of  d i f f e r e n t  m o r p h o l o g y  we re  
p r e s e n t  in  a b o u t  1 0 %  of  e n d o t h e l i a l  cel ls  of  g l o m e r u l a r  
cap i l l a r i e s .  T h e  m o s t  n u m e r o u s  o n e s  a p p e a r e d  as  g r o s s l y  
o v a l  c l u s t e r s  of  g r a n u l e s  of  d i f f e r e n t  e l e c t r o n  d e n s i t y ,  
l a r g e l y  v a r y i n g  in n u m b e r ,  f r o m  85 t o  120 n m  in  d i a m e t e r ,  
i m m e r s e d  in  a f i n e l y  g r a n u l a r  m a t t e r  s i m i l a r  t o  t h e  
s u r r o u n d i n g  n u c l e a r  m a t e r i a l  ( F i g u r e s  1 a n d  2). I n  m a n y  
i n s t a n c e s ,  t h e  c l u s t e r s  we re  s u r r o u n d e d  b y  a h a l o  of  l ow  
e l e c t r o n d e n s i t y  in  w h i c h  a f i l a m e n t o u s  a n n u l a r  s t r u c t u r e  
w a s  v i s ib l e .  T h e  t w o  d i a m e t e r s  of  t h e  l a r g e r  n u c l e a r  
b o d i e s  a v e r a g e d  1 ~zm a n d  8 ~zm r e s p e c t i v e l y .  O t h e r  
n u c l e a r  b o d i e s  ( F i g u r e s  3 a n d  5) r e s e m b l e d  t y p e  I b o d i e s  
o f  t h e  c l a s s i f i c a t i o n  o f  ]~OUTEILLE et  al. 4 

Discussion. T h e  s i g n i f i c a n c e  o f  n u c l e a r  b o d i e s  r e m a i n s  
o b s c u r e .  I t  h a s  b e e n  s t a t e d  t b a t  t h e y  a r e  o b s e r v e d  m a i n l y  
in  p a t h o l o g i c a l  c o n d i t i o n s  3, b u t  o t h e r  a u t h o r s  s u g g e s t  
t h a t  t h e y  m a y  be  o b s e r v e d  p r i n c i p a l l y  in  g r o w i n g  a n d  

r a p i d l y  m u l t i p l y i n g  cel ls  4. T h e  n u c l e a r  b o d i e s  m o s t  
f r e q u e n t l y  o b s e r v e d  b y  u s  do  n o t  s e e m  to  c o r r e s p o n d  
e x a c t l y  to  a n y  of  t h o s e  p r e v i o u s l y  d e s c r i b e d .  O t h e r s ,  
s e l d o m  e n c o u n t e r e d ,  h a v e  s o m e  r e s e m b l a n c e  w i t h  t y p e  I 
b o d i e s  of  p r e v i o u s  c l a s s i f i c a t i o n s  4. T h e  l a c k  of  p r e v i d u s  
r e p o r t s  of  t h e  p r e s e n c e  of n u c l e a r  b o d i e s  in  n o r m a l  a n d  
p a t h o l o g i c a l  h u m a n  r e n a l  cel ls  s e e m s  t o  s u g g e s t  t h a t  t h e y  
a r e  r a r e  in  t h i s  t i s s u e  a n d  m i g h t  i n d u c e  one  t o  s p e c u l a t e  
t h a t  t h e i r  f r e q u e n t  o b s e r v a t i o n  in  a e a se  of  A l p o r t ' s  
s y n d r o m e  is s o m e h o w  c o r r e l a t e d  to  t h e  p e c u l i a r  m e t a b o l i c  
a n d  g e n e t i c  a l t e r a t i o n s  p r e s e n t  in  t h i s  d i s e a s e  ~, 6. F u r t h e r  
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observat ions  of o ther  cases of th is  disease will p robab ly  
provide  a be t t e r  unde r s t and ing  of t h e  significance of 
nucelar  bodies in th is  pathological  condi t ion.  

Riassunto. Nel corso dello s tudio  u l t r a s t ru t tu ra le  di 
una  biopsia  renale di un paz ien te  con s indrome di Alpor t  

sono staff  f r equen t emen te  osservat i  corpi  nucleolari  nelle 
cellule endotel ial i  glomerulari .  Gli autor i  descr ivono tale 
reper to  e ne d iscutono il possibile significato.  
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Electron Microscopy of the Pulmonary Alveolar Cells (Granular Pneumocytes) of Normal 
and Vagotomized Amphibian (BuJo icterus icterus) 

The re la t ionship  be tween  m a m m a l i a n  foetal  lung 
su r fac tan t  p roduc t ion  and  the  lamellar  osmiophi l ic  
inclusions in granular  pneumocy te s  (pneumocytes ,  
epyci tes ,  niche ceils, wall cells, septa l  cells, t ype  I I  
alveolar  cells) has  been extens ive ly  s tudied  1-4. 

MILLER and BONDURANT 5 have  compared  the  surface- 
act ive proper t ies  of lung ex t rac t s  p repa red  f rom amph ib -  
ians, reptiles,  birds and mammMs,  and conclude t h a t  a 
d is t inc t ive  surface-act ive mater ia l  is l imi ted  only to 
m a m m a l i a n  lungs. Similar  conclusions were made  by  
CLEMENTS ~, who found no surface-act ive  agents  in the  
lung of t he  frog. Al though  n o n - m a m m a l i a n  lung ex t rac t s  
do no t  have  surface tens ion- lower ing act iv i ty ,  s ignif icant  
amoun t s  of pa lmi toy l  and leci thin can be found in these  

p repara t ions  7. The so-cMled osmiophi l ic  inclusions, 
re la ted to  su r fac tan t  p roduc t ion  in mammals ,  are p resen t  
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Fig. 1. Electron micrograph of the 
toad lung showing one type of 
alveolar cell (grannIar plleumo- 
cyte) with large and clear nucleus, 
abundant lamellar osmiophilic in- 
clusions and microvilli protruding 
into the alveolar air space 
• 10,300. 


