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u n d i f f e r e n t i a t e d  as i t  is k n o w n  f rom c o n v e n t i o n a l  e lec t ron  
mic rographs .  I t  appea r s  g r a n u l a r  c o n t a i n i n g  a few mi to -  
c h o n d r i a  and  profi les of vesicles. N e u r o t u b u l i  w h e n  b r o k e n  
crosswise showed  a cen t r a l  l u m e n  only  in a few cases. 

T e r m i n a l  axons  are f r e q u e n t l y  found  b y  u l t r a  t h i n  
sect ions.  I n  f reeze-e tched  repl icas  i t  is r a t h e r  d i f f icul t  to  
i den t i fy  v e g e t a t i v e  axons  because  of t he  absence  of t he  
cha rac t e r i s t i c  enve lope  b y  t he  SCHWANN cell and  t he  
r e su l t ing  s imi l a r i t y  to  muscle  cell processes.  T he  r ange  of 
d i a m e t e r  of t he  vesicles va r i ed  b e t w e e n  320-1100 A in t h e  
un f ixed  specimen,  inc lud ing  clear  vesicles as well  as 
g r a n u l a r  ones. The  d a t a  coincide w i t h  t he  m e a s u r e m e n t s  
o b t a i n e d  b y  c o n v e n t i o n a l  e lec t ron  m i c r og r aphs  and  con- 
f i rm the  o b s e r v a t i o n  m a d e  in t he  CNS b y  t he  use of t he  
f reeze-e tch ing  me thod .  T he  t e r m i n a l  a x o l e m m a  w h e n  ex- 
posed  to  t h e  i n t e r s t i t i u m  showed  a n  increase  of p a r t i c u l a t e  
e l emen t s  a t  i ts  ex te r io r  surface  s o m e t i m e s  congrega ted  
in a rose t te - l ike  a r r a n g e m e n t  and  ly ing  in f la t  impress ions  
of t he  m e m b r a n e  (Figure  2 a). 

In  some cases we were able  to  o b t a i n  s y n a p t i c  con t ac t s  
of u n m y e l i n a t e d  axons  a n d  s m o o t h  muscle  cells. The  
s t r i k ing  o b s e r v a t i o n  in these  ' ac t ive  regions '  are par t ic les  
a r r a n g e d  in p laques  a t  t h e  ex te r io r  face of t h e  p r e s y n a p t i c  
m e m b r a n e  (Figures  2, 3 a a n d  b). Some of t h e s e m e m b r a n e -  
assoc ia ted  par t ic les  were j u s t  as g rouped  in t he  rose t te -  
like f o r m a t i o n  as m e n t i o n e d  a b o v e  (Inset) .  A s imi la r  
d i s t r i b u t i o n  of t he  par t ic les  could be  found  a t  t he  in te r io r  
p r e s y n a p t i c  face, b u t  t h e y  do n o t  give t he  impress ion  of 
such  a c i r cumsc r ibed  local i sa t ion  as occured a t  t he  ex te r io r  
one (Figure  3b).  

Cons iderab le  ev idence  ind ica tes  t h a t  these  areas  m a y  
r ep re sen t  t he  'e f f ic ient  zones '  of t h e  pe r iphe ra l  a u t o n o m i c  
axons.  The  p a r t i c u l a t e  e l emen t s  m a y  p r o b a b l y  r e p r e s e n t  
ac t ive  p ro t e in  complexes  i nvo lved  in t h e  re leas ing  mech-  
an i sm of t he  t r a n s m i t t e r  subs tances .  T he  t e r m i n a l  ax-  

o l e m m a  occurs  in  cross f rac tu res  as well  as in  t he  'en  face '  
a spec t  r a t h e r  f la t  w i t h o u t  i r regular i t ies  l ike i n v a g i n a t i o n s  
or u n d u l a t i o n s  t h a t  are c o m m o n  in c o n v e n t i o n a l  e lec t ron  
mic rographs .  Somet imes ,  however ,  w h e n  t he  a x o l e m m a  
was fac ing t he  in t e r s t i t i a l  space  we found  i t  bu lged  as if 
p r o t r u d i n g  f rom an  u n d e r l y i n g  vesicle (Figure 2, -+). 
Synap topore - l i ke  f o r m a t i o n s  t h a t  were found  in synapses  
of t he  CNS and  be l ieved to  be  a n  essent ia l  f ea tu re  of t he  
p r e s y n a p t i c  region were no t  def in i te ly  ident i f ied  9. 

E v i d e n t l y ,  a de ta i led  s t u d y  w i t h  special  reference to 
th i s  p rob l em shou ld  be  car r ied  ou t  before  d a t a s  of t h e  
s y n a p t i c  region of t he  CNS a n d  t he  pe r iphe ra l  a u t o n o m i c  
ne rves  can  be  successful ly compared .  

Zusammenfassung. E r s t m a l s  werden  m i t  HiKe der  Ge- 
f r ie f i i tzung die Synapsen  im D u c t u s  deferens  darges te l l t ,  
und  es k a m e n  dabe i  part ikul~ire Auf l age rungen  auf  das  
A x o l e m m  er s tma l s  zur  Dars te l lung .  
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Act iv i t6  Gho l ines tdras ique  dans  le re in  du rat  

Une  ac t iv i t6  b u t y r y l c h o l i n e s t d r a s i q u e  a pu  @tre loca- 
lisde dans  la paro i  des va i s s eaux  cdrdbraux  chez  le r a t  
(DELBARRE et  aP). Dans  u n  t r a v a i l  rdcent ,  CONSTANTINI- 
m s  et  al. 2 on t  m o n t r 6  que la bar r id re  capi l la i re  p o u r  la 
D O P A  6 ta i t  i d e n t i q u e  dans  le ce rveau  et  dans  le rein.  
I1 nous  a dollC p a r u  i n t d r e s s an t  de r eche rche r  l ' ex i s t ence  
d ' u n e  ac t iv i t6  cho l ines td ras ique  dans  le re in  du ra t .  

Matdriel et mdthode. Nous  avons  ut i l is6 des r a t s  de 
souehe  Cha r l e s -R ive r  d o n t  le poids  v a r i a i t  en t re  200 et  
400 g. Nos exp6r iences  on t  por t6  sur  26 rats .  L ' a n i m a l  est  
anes th6s i6  avec  du  p e n t h o b a r b i t a l  ~ la dose de 40 m g / k g  
p a r  vole i.p. P a r  vole  i n t r aca r d i aque ,  on  per fuse  une  
so lu t ion  i so ton ique  de N a  2 SO 4 (16,7 g/l) suivie d ' u n e  
so lu t ion  i so ton ique  de N a  2 SO 4 c o n t e n a n t  du  fo rmol  
10% (30% p/v) .  

Le re in  est  alors r a p i d e m e n t  prdlev6 et  plac6 dans  une  
so lu t ion  i so ton ique  de Na  2 SOd-formol 10% p e n d a n t  4 h, 

la t e m p 6 r a t u r e  de 4~ Le re in  es t  ensu i te  lav6 ~ l ' eau  
dist i l l6e puis  d6pos6 dans  une  so lu t ion  d ' 6 t h a n o l  ~ 20% 
p e n d a n t  au  moins  24 h. L a  m 6 t h o d e  de raise en 6videnee 
des chol ines t6rases  es t  celle de  KOELLE-FRIED]~NWALD ~. 
L ' i n c u b a t i o n  es t  de 2 heures  ~ 37 ~ p H  5,5. Les subs t ances  
que  nous  avons  uti l is6es son t  les su ivan t e s :  C o m m e  
s u b s t r a t s  : l ' a c6 ty l th iocho l ine - iod ide  (Calbiochem) qu i  m e t  
en 6vidence  l ' ac t iv i t6  cho l ines t6 ras ique  to t a l e :  ac6tyl-  
chol ines tdrases  et  bu ty ry lcho l ines t6 rases .  L a  b u t y r y l t h i o -  
chol ine- iodide  (Calbiochem) qui  r6v61e sp6e i f iquemen t  
l ' a c t i v i t 6  des bu ty ry lcho l ines t6 rases .  C o m m e  i n h i b i t e u r s :  

l ' i s0 -OMPA:  t e t r a - i sop ropy l  p y r o p h o s r a m i d e  (Koch-  
L i g h t  Labora to r i e s )  qu i  i n h i b e  spdc i f i qnemen t  les b u t y r y l -  
chol inestdrases .  Le BYV 284 C 51:1 ,5  bis (4 a lky l  d i m d t h y l  
a m m o n i u m  pen t an -3 -one -d ib romide )  (Welcome Resea rch  
Labora to r ies )  qn i  i n h i b e  spdc i f i qnemen t  les aedtylchol ines-  
tdrases.  

Avec les inh ib i t eurs ,  une  pdr iode de p r d i n c u b a t i o n  d ' u n e  
demi -heu re  est  rdalisde, le p H  4 t a n t  a jns t6  X 5,5. 

Nous  a v o n s  rdalis6 les protocoles  s u i v a n t s :  1. acdtyl-  
th iocho l ine ;  2. b u t y r y l t h i o c h o l i n e ;  3. acd ty l th iocho l ine  + 
i so -OMPA;  4. b u t y r y l t h i o c h o l i n e  + i so -OMPA;  5. aedtyl-  
th iocho l ine  + B W  284 C 51 ; 6. b u t y r y l t h i o c h o l i n e  -]- B W  
284 C 51. 

Rdsultats. Nous  n ' a v o n s  t r o u v 6  a u c u n e  ac t iv i t6  acdtyl-  
cho l ines td ras ique  au n iveau  du p a r e n c h y m e  rdnal.  La  
rdac t ion  ~ l ' acd ty l th iochol ine ,  rdvdla t r iee  de l ' ac t iv i t6  des 
acd ty lcho l ines td rase  et  ces bu ty ry l cho l ines td ra ses  es t  
pos i t ive  dans  la paro i  de ce r t a ins  va isseaux,  mais  elle est  
ndga t ive  en prdsence d ' i so-OMPA,  i n h i b i t e u r  spdcifique 
des bu ty ry l cho l ines td ra ses  et  p a r  cen t re ,  elle res te  ent idre-  

1 B. DELBARRE, G. DELBARRE et P. JOBARD, Experientia 27, 922 
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J. CONSTANTINIDIS, J. C. DE LA TORRE, R. TISSOT et F, GEISS- 
BI:HLER, Psychopharmacologia 75, 75 (1969). 
G. 13. KOELLE and J. S. ]:'R1EDENWALD, Prec. See. exp. 13iol. Med. 
70, 617 (1949). 
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Fig. i. Coupe transversale du rein chez le rat. Mise en 6vidence des 
eholinest4rases par la m6thode de KOELLI~-FRIEDlgNWALD a. R6action 
a la butyrylthiocholine. Pr6sence d'une aetivit6 pseudocholine- 
st6rasique clans les parois des art6res interlobulaires, des arthres 
alf6rentes, dans la capsule de Bowman et le bouquet des capillaires 
glom6rulaires. 

Fig. 3. A un plus fors grossissement, l'activit4 cholinest6rasique 
apparait nettement loealis6e dans les cellules endoth61iales des 
art6rioles droites fausses. 

Fig. 2. Pr6sence d'une activit6pseudocholinest6rasique dans la paroi 
des art6rioles droites fausses. 

m e n t  posi t ive  en pr6sence de B W  284 C 51, inh ib i teur  
sp6cifique des ac6tylcholinest6rases.  

Nous avons  localis6 une  act ivi t6 bu tyry lchol ines t6ra-  
s ique:  au niveau des art6res lobaires e t  arqu6es dans  les 
f ibres musculaires  lisses de la m4dia;  au niveau des 
art6res inter lobulaires  et  des art6res aff6rentes.  Dans  la 

paroi  de ces art6res, l ' in tensi t6  de la r6action n ' e s t  pas  
homoggne  et  pour ra i t  6tre localis6e dans  des cellules 
isol4es (616ments contract i les  ou cellules de Goormaght igh)  
(Figure 1); au niveau des glom6rules, dans  les cellules de 
l '6pith61ium de r ev6 t emen t  de la capsule de B o w m a n  et  
dans  le b o u q u e t  des capillaires glom6rulaires (Figure 1) 
(sans qu 'on  puisse pr6ciser avec cer t i tude  le si6ge exac t  de 
ce t te  act ivi t6);  au niveau des art6rioles droi tes  fausses, 
r6unies en pe t i t s  groupes k la jonc t ion  de la cort icale e t  
de la m6dullaire,  l ' ac t iv i t6  bu tyry lchol ines t6ras ique  ap- 
pa ra i t  n e t t e m e n t  localis6e dans  les cellules endoth61iales 
qui sont  de grandes  d imens ions  ovalaires ou aplat ies  
(Figures 2 e t  3). 

Avec l ' i so-OMPA, inhib i teur  sp6cifique des bu ty ry lcho-  
l inest6rases,  la r6act ion ~ la bu ty ry l th iocho l ine  est  en- 
t i 6 remen t  n6gativ6e. Pa r  contre,  le B W  284 C 51, inhibi-  
t eu r  des ac6tylchol inest6rases  n ' a  aucune  act ion sur 
l ' ac t iv i t6  des cholinest6rases du rein. Nous n ' av o n s  pas 
localis6 d 'ac t iv i t6  bu tyry lchol ines t6ras ique  dans  les ar- 
t6res eff6rentes des glom6rules, dans  les veines  droi tes  
fausses, dans  les capillaires p6ri tubulaires ,  ni dans  les 
veines  interlobulaires,  arqu6es et, lobaires.  

Discussion.  GRIETEN et  GEREBTZOFF 4 s ignalent  la pr6- 
sence de la bu tyry lchol ines t6rase  dans  la paroi  de cer- 
ta ines  art6res du hile du rein chez la souris. LONGLEY 

4 j .  GRIEWEN and M. A. GEREBTZOFF, Ann. Histochim. 2, 217 (1959). 
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et alP, dans une ~tude des <~r6seaux admirables~> du rein 
chez le rat,  d6cr ivent  une intense act ivi t6  estgrasique dans 
l ' endo thg l ium des ar t f r ioles  droites fausses. ARYY ~, d6- 
mont re  une intense ac t iv i t6  chol inestdrasique dans la 
paroi  des art~res interlobulaires,  des artgres aff6rentes et 
des gtom6rules mats  l ' a t t r ibue  ~ l 'ac6tylcholinest6rase.  

D'apr~s nos consta ta t ions  personnelles,  les bu tyry l -  
cholinest6rases out  une local isat ion tr~s part iculi~re dans 

�9 le rein du rat ,  puisque  ce t te  ac t iv i t6  enzyma t ique  n 'ap-  
pa ra i t  q u e  duns la paroi  de certains vaisseaux.  

La  pr6sence d 'une  impor t an t e  act ivi t~ butyrylchol ines-  
t6rasique dans les fibres musculaires lisses de la m6dia des 
art~res lobulaires et arqu~es et dans la paroi  des art~res 
inter lobulaires  et aff&rentes Iaisse supposer que  les butyryI-  
cholinest~rases pour ra ien t  in te rveni r  dans la rfigulation du 
calibre de l 'ar t6re  et pa r  cons6quent  du d~bit sanguin duns 
le pa renchyme  r6nal. 

Dans les glom6rules, les butyrylchol ines t6rases  pour-  
ra ien t  in te rveni r  duns la f i l t ra t ion  glom~rulaire.  Dans  
l 'endoth61ium des arterioles droites fansses, elles pour-  
ra ient  jouer  un r61e dana les modif icat ions  de permdabil i t6  
capil laire qui  in te rv iennen t  dans la r6gulat ion du mouve-  
m e n t  des mol6cules et  des ions sonmis aux  dchanges pa r  
<~contre-courrant~L par  passage direct  vers les veinules 

droites iausses, cheminan t  para l lg lement  au contac t  des 
arterioles droites fausses et  cons t i tuan t  avec e l les  un 
~r admirable~). Le  passage direct  de certaines de ces 
substances vers  les veinules droi tes  fausses, du fa i t  de 
~da mul t ip l ica t ion  de concent ra t ion  par  con t re -couran t ,  
pour ra i t  cont r ibuer  ~ l a  format ion  et g l ' en t re t ien  de 
l 'hyperosmolarit@ de la papil le rdnale. 

Summary. A pseudochol inesterase  ac t iv i ty  was found 
in the  wall  of some vessels of the  ra t ' s  kidney.  The pseudo- 
cholinesterases could interfere in blood flow regulat ion 
and in capi l lary permeabi l i ty .  
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Cell P r o l i f e r a t i o n  and Cell  F u n c t i o n  of the  M e s e n c h y m a l  Cells  of  Lathyr i t i c  Rats ,  as  Revea led  by the  
N u c l e a r  S ize  

Several  studies h a v e  been done in the  par t  to  examine  
the effect  of l a thyr i sm on the per iodonta l  l igament  of the  
rats  ~-~. All these inves t igat ions  main ly  deal t  wi th  the  
weanl ing or adnl t  ra ts  kep t  on a la thyrus  odoratus  diet  
for var ious  periods of t ime.  So far no a t t e m p t  has been 
made  to produce l a thyr i sm in rats dur ing in t rau te r ine  
life and to s tudy  the  effect  on the  mesenchymal  cells of 
the  per iodonta l  l igament  af ter  birth.  The  present  s t u d y  
was ini t ia ted to s tudy  the  differences between the  la thyr-  
i t ic and  the normal  control  mesenchymal  ceils a t  a par t i -  
cular cellular level. A special t echnique  was used to 
de termine  the  changes in the  size of cell nuclei.  

Materials and meXhods. A to ta l  of 30 rats  were used for 
this invest igat ion.  10 belonged to the  control  and 20 to 
t he  exper imenta l  group. The  exper imenta l  group was 
subdivided into 2; 10 rats  were recovered f rom mothers  
who had received 2 nag of aminoacetoni t r i le  f rom day 
9 to  20 of gesta t ion and the  o ther  10 f rom mothers  who 
had received 5 mg  of aminoace toni t r i le  f rom 9 to  20 days 
of gestat ion.  The  ra ts  were sacrificed on day 28, af ter  
bir th.  

The molar  t ee th  were f ixed in Susa (according to 
Heidenhain)  decalcified in buffered E D T A  and embedded  
in paraffin.  For  the  de te rmina t ion  of the  nuclear  size 
7~xm th ick  sections were s tained according to Goldner. 
A Lei tz  pro jec t ion  microscope,  bui l t  for hor izonta l  pro- 
ject ion,  was moun ted  above a p lane- table  and the  beam 
was bent  ver t ica l ly  on the  table  by  means  of a prism. 
W i t h  a magni f ica t ion  of 2000:1 the  nuclei  were  drawn 
from the pro jec ted  contours  and thei r  size was de termined  
wi th  a p lanimeter .  The  measured  Values were classified 
in a logar i thmica l ly  d iv ided  scale of r hy thmic  doubl ing 
in terva ls  according to HINTZSCHE 4. E a c h  doubl ing inter-  
va l  (log 2), which represents  the  double nuclear  volume,  
was divided in to 4 subclasses (la,  b, c). Each  subclass 
differed f rom the  o ther  and f rom the  main  class by  a 
factor  1/4 log 2. The  nuclear  vo lumes  were  given in re la t ive  
units  (1-8). 100 nuclei  of mesenchymal  cells of the  peri- 

odonta l  l igament  of 28-day-old rats  f rom each of the  
2 exper imenta l  groups and f rom the  control  group were 
drawn and measured  by  p lan imet ry .  

Findings. (Figure) .  I n  normal  animals  the  d is t r ibut ion  
of the  nuclear  size is unlike a regular  Gauss-distr ibut ion,  
because nuclei  of a g iven size were more i r equen t  (lc, 2a 
4, 4b, 8, 8b  and c) t han  other  sizes, thus  several  m a x i m a  
were seen to spring up. However ,  the  m a x i m a  are no t  
d is t r ibuted in ' rhy thmic '  doubling intervals .  F r o m  this  i t  
can be  inferred t h a t  in t he  normal  animals  t he  mesen- 
chymal  cells consist of a t  least 6 cell classes, wi th  the  
nuclear  size va ry ing  by about  factor  10. 

I n  the  expe r imen ta l  animals  t he  mean  nuclear  v o l u m e  
was d is t inc t ly  larger t han  the  controls,  because in bo th  
exper imenta l  groups the  smallsized nuclei  were absent  
and the  percentage of large-sized nuclei  was higher. 
However ,  only  in animals  which received 5 mg of amino-  
aceto'nitrile a small  number  (4%) of nuclei  belonged to a 
class which was never  observed in the  controls  (class 16). 
The  base of the  curve  of 3 nuclear  size dis t r ibut ions  was 
smaller  t h a n  in the  normal  animals,  thus,  t he  nuclear  
size var ied  only by  the  factor  4 to 5. Fur thermore ,  only  
2 or 3 maxi.ma were dist inguishable,  bu t  these m a x i m a  
were found to be ar ranged wi th in  the  scope of ' r hy thmic '  
doubl ing in tervals  (4b, 8b, and 2c, 8, 16). 

Discussion. JAcoBj  5,6 showed tha t  in tissues and 
organs wi th  a low rate  of physiological  regenera t ion  the  
curve  of nuclear  vo lume  dis t r ibut ion was unl ike a Gauss- 
distr ibut ion,  because ' m a x i m a ' ,  t h a t  means  accumula t ions  
of nuclei  exhibi t ing  near ly  the  same volume,  were 
discernible. 
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