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Table III. Lack of stimulation of CDF 1 spleen cells by DIC-treated 
spleen cells in MLC 

Stimulated Stimulator Expected Obtained Stimulation 
cpm 4- SE epm 4- SE index 

CDF 1 
CDFa 
CDF~ 
CDFx 
CDF 1 

CDF 1 -- 68924- 820 1 
CDF1-DIC 41904-382 39624- 460 0.9 
CDF1-DICm 30614-247 33464- 104 1.1 
C57B1/6m 38434-106 148824-1037 3.8 
PHA 34464-128 564244-1891 16.3 

24 h before chal lenge wi th  L1210/DIC viable cells. L1210/ 
DIC  leukemia  grew progressively and killed animals  
p rev ious ly  sensit ized to DIC- t rea ted  skin, bu t  was re- 
jec ted  in mice t h a t  had  been sensit ized to L1210/DIC 
cells (Table II) .  

The  results  of the  above exper iments  indicate  t h a t  
DIC- t r ea t ed  skin was ineffect ive in sensit izing syngeneic 
mice or  in cross-react ing wi th  DIC- induced  an t igens-on  
leukemic  cells. CDF1 spleen cells, incubated  wi th  spleen 
cells f rom DIC- t r ea t ed  CDF~ mice, have  not  been s t im- 
u la ted  (Table I I I ) .  

The  failure to de tec t  DIC- induced  ' s t imula t ing '  ant i-  
gens on spleen cells is in cont ras t  to the  s t imula t ion  
observed by  D I C  t ransformed leukemic cells ~v. In  studies 
no t  repor ted  here, DIC- t r ea t ed  spleen cells did no t  
s t imula te  allogeneic lymphocytes .  DIC  t r e a t m e n t  migh t  
deplete  13 lymphocy tes  which have  the  p rope r ty  of act ing 
as s t imulators  of T lymphocy tes  in mixed  lymphocy te  

cul ture  18. If  this  were the  case, spleen of D I C  t rea ted  
mice migh t  conta in  responder  T lymphocy tes  predomi-  
nant ly .  

Discussion. The na ture  of drug- induced antigen(s) on 
t umor  cells has no t  been inves t iga ted  extensively.  The  
studies have  been concerned pr imar i ly  wi th  the  occur-  
rence of new tumor  t ransp lan ta t ion  antigens. There  are  
two major  aspects of DIC  ac t iv i ty :  a) D I C  induced 
antigen(s) in neoplast ic  cells, b) In  the  current  experi-  
ments  normal  tissues were apparen t ly  no t  a l tered by  
chronic t r e a t m e n t  w i th  D I C  which is an immunosuppres-  
sive drug. No evidence could be obta ined  t h a t  new ant i -  
gens were expressed on normal  skin following DIC  t rea t -  
men t  in vivo.  The lack of response of C D F  1 lymphocy tes  
could be in terpre ted  in two possible ways :  a) there  was 
no ant igenic a l tera t ion  detectable  by  the  MLC me thod  
for the  DIC- t rea ted  spleen cells; b) if DIC  t r e a t m e n t  
depleted B lymphocytes ,  this  migh t  still leave open the  
possibi l i ty t h a t  T lymphocy tes  could be al tered by  D I C  
t rea tment ,  a l though no t  de tec table  in MLC. 

Therefore  the  hypothesis  t h a t  an immunosuppress ive  
t r e a t m e n t  such as wi th  DIC  migh t  induce a new auto-  
immune  disease, cl inically apparen t  af ter  the  discont inua-  
t ion of the  therapy,  does no t  seem to be supported.  The  
possibi l i ty t h a t  DIC m a y  deplete preferent ia l ly  t3 lympho-  
cytes requires fur ther  invest igat ion.  This  p rope r ty  would 
be of general  in teres t  in therapeut ic  research. 

1T c. TESTORELLI, A. MISSlROLI and F. DI PADOVA , Xlth Ital. 
Cancer Soc. Symposium, Napoli 1975. 
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Summary. Fine s t ruc tura l  studies of var ious  endocrine adenomas indicate  t h a t  mi tochondr ia  m a y  serve as progeni tors  
of centrioles and cilia. 

Centrioles, known to p lay  a fundamenta l  role in mi-  
to t ic  division, occur  wi th  va ry ing  f requency in different  
cell types  and exhibi t  uniform, easily recognizable features 
by  electron microscopy ~. Whi le  s tudying  the  fine struc- 
ture  of surgical ly r emoved  human  tumors  arising f rom 
var ious  endocrine glands, several  adenomas  were found 
which conta ined  numerous  s t ructures  bel ieved to re- 
present  forming centrioles in var ious  phases of develop-  
m e n t  p rov id ing  an oppor tun i ty  to inves t igate  the  sub- 
cellular aspects of centriologenesis 8. 

The  mater ia l  consisted of 17 chief cell adenomas  of the  
para thyro id ,  7 sparsely granula ted  growth hormone  cell 
adenomas,  r mixed  adenomas  composed of growth  hor-  
mone cells and prolact in  cells, 3 undif ferent ia ted  cell 
adenomas  of the  p i tu i t a ry  and 1 pheoch romocy toma  ariz- 
ing f rom the  adrenal  medulla.  These tumors  were selected 
f rom 76 cases because t h e y  conta ined numerous  centrioles.  

Smal l  pieces of t umor  t issue were f ixed immedia te ly  
af ter  the i r  surgical r emova l  in 2.5~o g lu ta ra ldehyde  in 
0.15 M Sorensen's  buffer, pos t f ixed  in 1% osmium te t rox-  
ide ill Millonig's buffer, dehydra ted  in graded e thanol  
and embedded  ill E p o n  812. Ul t ra th in  sections were 
s ta ined wi th  u rany l  ace ta te  and lead c i t ra te  and invest i -  
ga ted  wi th  a Phil ips 300 electron micrOSCOpe. 

While  a t t emp t ing  to reconst ruct  the  var ious  steps of 
centriole format ion  f rom the  e lectron micrographs,  a 
h i ther to  unde tec ted  sequence of events  seemed to emerge : 
centrioles appeared to arise f rom mitochondria .  Firs t ly ,  
mi tochondr ia l  cristae disappeared and f ibr i l lar-granular  
mater ia l  accumula ted  a t  one pole of the  mi tochondr ia .  
The rest  of the  in ternal  c o m p a r t m e n t  was usual ly  occupied 
by  a clear vacuole  (Figure 1). The  double mi tochondr ia l  
membranes  exhib i ted  increased electron dens i ty  and,  by  
fur ther  accumula t ion  of f ibr i l lar-granular  substance,  
mi tochondr ia  gradual ly  t ransformed into procentr iolar  
bodies (Figures 2 and 3). Then  the  d o u b l e  membranes  
appeared to dis integrate  followed by  an asymmet r i ca l  
division of the  electron dense mater ia l  (Figure 4). As- 
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s e m b l y  of  t u b u l a r  s t r u c t u r e s  w i t h i n  t h e  d i v i d e d  a g g r e -  
g a t e s ,  l e a d i n g  to  t h e  d e v e l o p m e n t  of  a d i p l o s o m e  (pa i r  
o f  c en t r i o l e s ) ,  w a s  a l r e a d y  n o t i c e a b l e  in  t h i s  s t a g e .  M a t u -  
r a t i o n  of  t h e s e  p r e c u r s o r s  r e s u l t e d  in  t h e  f o r m a t i o n  of  t h e  
' p r i m a r y '  o r g a n e l l e  (basa l  b o d y )  u s u a l l y  p o s s e s s i n g  b a s a l  
f e e t  a n d  o t h e r  s a t e l l i t e s ,  a n d  of  t h e  ' s e c o n d a r y '  c e n t r i o l e .  

A p p e a r a n c e  o f  m u l t i p l e  p r o c e n t r i o l a r  b o d i e s  ( F i g u r e  5) 
w a s  c o m m o n  in  p a r a t h y r o i d  ch i e f  cel l  a d e n o m a s .  A c c u -  
m u l a t i o n  o f  c en t r i o l e s ,  . c h a r a c t e r i s t i c  of  s o m e  e n d o c r i n e  
a d e n o m a s  ( F i g u r e s  6 a n d  7), m a y  be  a s s o c i a t e d  w i t h  
r u d i m e n t a r y  c i l ia  d e r i v i n g  f r o m  t h e  b a s a l  b o d i e s  ( F i g u r e  
S). 

Fig. 1. Early procentriolar body showing light accumulation of 
fibrillar-granular material at one pole of mitochondrion and appear- 
ance of a clear vacuole (v) at the other pole. The mitochondrial 
double membranes are still clearly distinguishable but,  compared to 
the double membranes of adjacen t mitochondria (m), have markedly 
increased electron density. Parathyroid chief cell adenoma, x 67,000. 

Fig. 2. Early procentriolar body. The double membranes became 
indistinct and exhibit spiky appearance. Note the presence of cyto- 
plasmic microtubules, appear to be in contact with the body (arrows). 
Sparsely granulated growth hormone cell adenoma. X 73,400. 

Fig. 3. Procentriolar body displaying marked polar accumulation of 
electron dense substance. Compared to the neighboring mitoehon- 
drion (m) the limiting membranes are dense but  still distinct except 
for one part  (arrowhead) where they have already started to disin- 
tegrate. Parathyroid chief cell adenoma. • 65,900. 

Fig. 4. Procentriolar body in advanced phase showing signs of divi- 
sion into a larger and a smaller part  (arrows). Note the presence of 
centriolar satellites nearby (arrowheads). Parathyroid chief cell 
adenoma. X 67,000. 

Fig. 5. A pair of procentriolar bodies in a parathyroid chief cell 
adenoma. The double membranes are still distinguishable at certain 
parts (arrow). x 45,300. 

Fig. 6 .4  mature centrioles shown in a parathyroid chief cell adenoma. 
• 6800. 

Fig. 7 . 4  mature centrioles si tuated in the Golgi region in a sparsely 
granulated growth hormone cell adenoma, x 19,700. 

Fig. 8. 2 centrioles (basal bodies) of the 4 (arrowheads) observed in 
a sparsely granulated acidophil adenoma, gave rise to rudimentary 
intracytoplasmic cilia (arrows). x 15,400. 
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Accord ing  to  c u r r e n t  v iews,  cent r io les  are  self-re- 
p l i ca t ing  organelles4-% P r e s e n t  s tudy ,  however ,  seems 
to  ind ica te  t h a t  m i t o c h o n d r i a  m a y  serve as p rogen i to r s  
of centr ioles .  P r e l i m i n a r y  f ind ings  sugges t  t h a t  t r a n s -  
f o r m a t i o n  of m i t o c h o n d r i a  in to  cent r io les  is a p p a r e n t  
n o t  on ly  in c e r t a i n  endocr ine  a d e n o m a s  b u t  occas ional ly  
also in n o n - t u m o r o u s  t issue.  The  fac t  t h a t  on ly  a l imi ted  
n u m b e r  of m a t u r e  cent r io les  c an  be  de t ec t ed  in non -  
neop las t i c  endocr ine  g lands  ~-I0 obv ious ly  res t r i c t s  t h e  
i n v e s t i g a t i o n  of sequence  of even t s  of cent r io logenes is  
b y  e lec t ron  mic roscopy  in n o n - t u m o r o u s  mate r ia l .  I t  is  
e v i d e n t  t h a t  in ce r t a in  endocr ine  adenomas ,  cent r io lo-  
genesis is s t r i k ing ly  a b n o r m a l  r e su l t ing  in a c c u m u l a t i o n  
of centr ioles,  i nc lud ing  i m m a t u r e  forms.  No e x p l a n a t i o n  

can  be  offered r ega rd ing  causes  of defect ive  cent r io lo-  
genesis.  I t  m a y  well  be t h a t  in ce r t a in  endocr ine  a d e n o m a s  
centr io logenesis  is accelera ted,  or a l t e rna t ive ly ,  r e t a r d e d  
or  a r res ted .  These  defects  could a c c o u n t  for t h e  accumula -  
t i on  of precursors .  

4 S: F. SOROKIN, J. Cell Sci. 3, 207 (1968). 
5 V. I. KALNINS and K. R. PORTER, Z. Zellforsch. 700, 1 (1969). 

V. I. KALNINS, C. K. CHUNG and C. TURNBULL] Z. Zellforsch. 135, 
461 (1972). 

7 B. G. BARNES, J.  Ultrastruct. Res. 5, 453 (1961). 
s ]3. L. I~;VNGER and S. T. ROTH, J. Cell Biol. 16, 379 (1963). 
9 D. N. WHEATLEY, J.  Anat. 707, 223 (1967). 

18 D. N. WHEATLEY, J. Anat. 707, 479 (1967). 
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Summary. The  hypog lycemic  a g e n t  t o l b u t a m i d e  was t e s t ed  for  i ts  ac t ion  on  t h e  c leavage  a n d  d i f f e ren t i a t ion  of t h e  sea 
u r c h i n  embryo .  T o l b u t a m i d e  effects a s t rong  select ive ac t ion  on t h e  e n d o d e r m  wh ich  becomes  suppressed.  

I n  p rev ious  s tud ies  we i n v e s t i g a t e d  a n u m b e r  o f  sub-  
s t ances  of pha rmaco log ica l  s ignif icance in order  to  es- 
t a b l i s h  a p rec lea rance  t e s t i ng  s y s t e m  us ing  t he  game tes  
a n d  e m b r y o s  of sea u rch ins  as mater ia l1 ,  2. The  p r e s e n t  
s t u d y  is also a c o n t r i b u t i o n  to  t he  knowledge  of t h e  
m o r p h o g e n e t i c  and  subce l lu la r  effects  of drugs,  and  deals  
w i t h  t o l b u t a m i d e ,  i.e. N ' - 4 - m e t h y l b e n z e n e s u l f o n y l - N " -  
b u t y l u r e a  8. Th i s  s u b s t a n c e  is a n  oral  hypog lycemic  a g e n t  
w h i c h  ha s  p r o v e d  to  be  v e r y  useful  as a t he r ape u t i c .  
However ,  ev idence  ha s  been  p roduced  t h a t  hypog lycemic  
d rugs  m u s t  be  inc luded  a m o n g  t he  increas ing  n u m b e r  
of s u b s t a n c e s  w i t h  k n o w n  or suspec ted  t e r a togen ic  
ac t ion  4-~. 

Material and methods. The  e x p e r i m e n t s  were car r ied  
o u t  a t  ' S t az ione  Zoologica ' ,  Naples ,  us ing  eggs a n d  spe rm 
f rom Paracentrotus lividus (Lamarck)  as mate r ia l .  The  
c o n c e n t r a t i o n  of t o l b u t a m i d e  was va r i ed  b e t w e e n  10 -~ M 
a n d  10 -8 M,  b u t  m o s t  of t h e  e x p e r i m e n t s  were m a d e  in 
c o n c e n t r a t i o n s  of a b o u t  10 -5 M.  The  t i m e  of t r e a t m e n t  
w a s  3 h in  s h o r t - t i m e  e x p e r i m e n t s ;  in long- t ime  exper i -  
m e n t s  we ind ica te  t h e  s t a r t  of t h e  t r e a t m e n t ,  e.g.  h a t c h -  
ing, w h e r e u p o n  t h e  s u b s t a n c e  was ac t ing  on  t h e  l a rvae  
un t i l  t h e  p lu t eus  s tage  of t h e  control .  F u r t h e r  de ta i l s  
a b o u t  t h e  t e c h n i q u e  were descr ibed elsewhere 1. 

Results. T h e  e x p e r i m e n t s  w i t h  t o l b u t a m i d e  ind ica te  
t h a t  th i s  s u b s t a n c e  exe r t s  se lect ive  effects  on  t h e  d i f fe ren t  

Fig. 1. Control. Late gastrulae, x 130. Fig. 2. Larvae from the same female as in Figure 1. Treatment from 
the 32-cell stage in 20 -5 M tolbutamide. The formation of the intes- 
tine is more or less inhibited. One larva shows a tendency to exo- 
gastrulation (E). I, intestine; S, skeleton. • 230. 


