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Duns  le de rme  des r a t s  t r a i t6s  au  pe r ch l o r a t e  de 
po tass ium,  on  cons t a t e  une  d i m i n u t i o n  s ign i f ica t ive  des 
m a s t o c y t e s  du  groupe  I e t  une  a u g m e n t a t i o n  des formes  
f o r t e m e n t  d6granul6es  (groupe I I I )  (Tab leau  Ia).  Le 
h o m b r e  de m a s t o c y t e s  p a r  mme d i m i n u e  de fa~on 
s igni f ica t ive  p a r  r a p p o r t  aux  contr61es (Tableau  Ib) .  

Darts la thyro ide ,  on  no te  une  a u g m e n t a t i o n  s igni f ica t ive  
du  p o u r c e n t a g e  des m a s t o c y t e s  d6granul6s  sous l ' a c t i on  
du  pe rch lo ra t e  de p o t a s s i u m  (Tableau  I Ia)  a ins i  q u ' u n e  
a u g m e n t a t i o n  s ign i f i ca t ive  du h o m b r e  de m a s t o c y t e s  p a r  
m m  2 (Tableau  I Ib) .  L a  g lande  des a n i m a u x  t ra i t6s  
p r6sen te  en ou t re  une  hype rp la s i e  c o r r e s p o n d a n t  A la 
desc r ip t ion  de LAMP1~ s. 

Duns  le foie et  le poum on ,  on  cons t a t e  une  16g~re 
d i m i n u t i o n  des m a s t o c y t e s  chez les a n i m a u x  trai t6s .  

L ' a c t i o n  des a n t i t h y r o i d i e n s  ( thiouraci l ,  p r opy l t h iou -  
racil ,  etc.) sur  le c o m p o r t e m e n t  des m a s t o c y t e s  a 6t6 
6tudi6e p a r  d i f f~rents  au t eu r s  et  r evue  p a r  SELYE 1. On 
p e u t  en d6duire  que  l ' hype rp la s i e  de la g lande  t h y r o i d e  
s ' a c c o m p a g n e  d ' u n e  a u g m e n t a t i o n  des m a s t o c y t e s  X ce 

Tableau II. a) Pourcentage de mastocytes d6granul~s dans la thyroide 
de rats 

contr61es 7 rats trait6s 6 rats 

45,41 4- 3,6 57,54 4- 3,4 

Pour chaque animal, on eompte 1000 mastocytes; les pourcentages 
sont calcul6s A partir de cette valeur. 

0,05 > p > 0,01. 

b) Nombre de mastocytes pay mm ~ de surface thyroidienne b 

contr61es 7 rats trait6s 7 rats 

10,9 4- 1,8 15,8 4- 2,7 

n i v e a u  a ins i  que d ' u n e  a u g m e n t a t i o n  des formes  d6gra-  
nul6es de ces cellules 9. M~LAIqDER et  al. 10 o b s e r v e n t  qu ' i l  
exis te  une  r e l a t i on  d i rec te  en t re  le t a u x  de la T S H  duns  le 
p l a s m a  et  le n o m b r e  de m a s t o c y t e s  duns  la g lande  
thyro~de chez la souris.  Nos r6su l ta t s  o b t e n u s  dans  la 
t h y r o i d e  des a n i m a u x  t ra i t6s  au pe rch lo ra t e  de p o t a s s i u m  
son t  superposab les :  il exis te  en effet  une  a u g m e n t a t i o n  
des formes  d6granul6es  a ins i  q u ' u n e  a u g m e n t a t i o n  du  
h o m b r e  des m a s t o c y t e s  p a r  m m  2 de surface.  On p e u t  
donc conclure  que  le c o m p o r t e m e n t  des m a s t o c y t e s  dans  
la g lande  t h y r o i d e  est  li6 5. son 6 t a t  fonc t ionne l  9, ~. 

Au n i v e a u  des o rganes  et  duns  le de rme  en par t icul ier ,  
on observe  une  d i m i n u t i o n  du  h o m b r e  des m a s t o c y t e s  et  
une  a u g m e n t a t i o n  du p o u r c e n t a g e  des formes  d6granul6es  
chez les a n i m a u x  t ra i t6s .  Ces fairs  ne  c o n c o r d e n t  pus avec  
les r6su l t a t s  o b t e n u s  avec  d ' a u t r e s  a n t i t h y r o i d i e n s  et  
cit6s duns  la l i t t6 ra ture .  On p e n t  c e p e n d a n t  pense r  que  la 
d i m i n u t i o n  du n o m b r e  de m a s t o c y t e s  p a r  m m  2 chez les 
a n i m a u x  t ra i t6s  est  due  ~ la d i spa r i t i on  de ces cellules pa r  
d6granu la t ion .  I1 est  poss ible  que le pe r ch lo r a t e  air  u n  
effet  d i rec t  sur  les m a s t o c y t e s  au  n i v e a u  des organes.  
Cet te  ac t ion  sera i t  c y t o t o x i q u e  e t  ana logue  & celle d ' a u t r e s  
p rodu i t s  p r o v o q u a n t  la d 6 g r a n u l a t i o n  de ces cellules ~, 

Summary. The  a u t h o r s  s t u d y  t he  n u m b e r  of m a s t o c y t e s  
a n d  t he  p e r c e n t a g e  of d e g r a n n l a t e d  types  in  r a t s  t r e a t e d  
w i t h  p o t a s s i u m  perch lo ra te .  This  p r o d u c t  has  a n  an t i -  
t h y r o i d  ac t iv i ty .  An  increase  in abso lu t e  n u m b e r  of 
m a s t o c y t e s  in t h e  t h y r o i d  g l and  of t r e a t e d  an i lna l s  is 
shown. The re  is also a n  increase  of d e g r a n u l a t e d  types  of 
these  cells. In  t he  o t h e r  o rgans  (skin, liver,  lungs) a 
decrease  in abso lu te  n m n b e r  of m a s t o c y t e s  is obse rved  
w i t h  a c o n c o m i t a n t  increase  of d e g r a n u l a t e d  types .  The  
resul t s  are d iscussed accord ing  to t h e  l i t e ra tu re .  

A. SPRZCA et  J. P. MusY 

Institut d'Histologie et d'Embryologie gdndrale de 
l'Universitd, CH-1700 Fribourg (Suisse), 5 septembre 7973 

Pour chaque animal, oi1 compte les inastocytes sur une surface totale 
de 40,56 mm ~. Les r6sultats sont exprimds en hombre de mastocytes 
par ram% 

b p < 0,01. 

Sont report6es dans ce tableau les valeurs moyennes et lea d6viations 
standards. 
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lo A. ~/[ELANDER, CtI. OWMANN et F. SUNDLER, Endocrinology 89, 528 
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11 G. ZILIOTTO et N. PELLEGRIiqI, Riv. Anat. Pat. 11, 903 (1956). 

Structural  Changes  in the C h r o m o s o m e s  of Malp igh ian  Tubes  of Rhynchosciara americana 
(Diptera)  Dur ing  N o r m a l  Larval  D e v e l o p m e n t  and After T e m p e r a t u r e  and H o r m o n a l  T r e a t m e n t  

Cell phys io logy  and  d i f f e r en t i a t i on  invo lves  in  m a n y  
cases specific morpho log ica l  mod i f i ca t ions  in  chromo-  
somes.  Our  p r e sen t  knowledge  of t h i s  p r o b l e m  is based  in 
grea t  p a r t  on  severa l  classical  s tud ies  on  t he  p o l y t e n e  
ch romosomes  of t h e  s a l i va ry  g lands  of D i p t e r a  1-5. The  
ava i l ab le  i n f o r m a t i o n  is no t  c lear  enough  to  give us a 
comple t e  idea  of t he  s t r u c t u r a l  changes  wh ich  occur  a t  
c h r o m o s o m e  level  d u r i n g  d e v e l o p m e n t ,  as we!l as in  t he  
course of d i f fe ren t  phys io log i ca lo r  expe r i m en t a l cond i t i ons .  
A specia l ly  f avorab le  o rgan i sm for t h i s  s t u d y  is Rhyn- 
chosc*ara in w h i c h  p o l y t e n e  c h r o m o s o m e s  are  found  in 
m a n y  t issues  of t h e  l a rva  a n d  t h e  adul t .  T he  p re sen t  
p a p e r  deals  w i t h  some changes  obse rved  in a p a r t i c u l a r  
t y p e  of ch romoso m es  of t he  M a l p i g h i a n  t u b e  cells of 
Rhynchosciara americana d u r i n g  some s tages  of p r e p u p a l  
l a rva l  pe r iod  and  a f t e r  t r e a t m e n t  w i t h  2 d i f fe ren t  agen t s  : 
t e m p e r a t u r e  a n d  t he  h o r m o n e  ecdysone.  

MMerial and methods. L a r v a e  of Rhynchosciara ameri- 
cana were used ill ou r  expe r imen t s .  Cul tures  of t he  flies 
were m a i n t a i n e d  in t he  l a b o r a t o r y  accord ing  to  t he  m e t h o d  
descr ibed  b y  LARA et  al. 6. The  biological  a n d  cyto logica l  
charac te r i s t i c s  of t h i s  species of f ly were discussed in t h e  
pape r s  of DREYFUS et  al. ~ a n d  BREUER a n d  1PAVAN 2. All 
e x p e r i m e n t s  were car r ied  ou t  w i t h  l a rvae  on  t he  3rd, 

1 W. BEERMAN, Chromosoma 5, 139 (1952). 
2 M. C. BREUER and C. PAVAN, Chromosoma 7, 371 (1955). 
3 IR. PANITZ, Naturwissenschaften 47, 383 (1960). 
4 H. O. BERENDES, F. IVL A. VON BREUGEL and TH. K. H. HOLT 

Chromosoma 16, 35 (1965). 
5 U. CLEVER, Chromosoma 72, 607 (1961). 
6 F. J. S. LARA, H. TAMAKI and C. PAVAN, Am. Natur. 99, 189 (1965). 

A. DREVFUS,'E. NONATO and C. PAVAN, Revta bras. Biol. 77,439 
(1951). 
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4th, 5th and  6th per iods  of t he  4th instar ,  This  sub- 
division of th is  ins ta r  in these  periods is t h a t  p roposed  by  
T~RI~A et M. 8. Dai ly  analysis  of t he  Malpighian tubes  
chromosomes  was carr ied out  f rom the  4 th  day  af ter  t he  
beginning of the  coccon fo rma t ion  (3rd period) up to  t he  
end of the  4th instar .  For  the  normal  cytological  observa-  
t ions,  usually 3 larvae  were killed daily. Tempera tu r e  
t r e a t m e n t  was pe r fo rmed  b y  t rans fe r r ing  the  larvae  f rom 
20~ to  32~ Changes in t he  chromosomal  s t ruc ture  
were s tudied  af ter  24h of t r e a t m e n t .  Changes in the  chromo-  
somal  p a t t e r n  of Malpighian  tubes  occurr ing af ter  
in ject ion in t he  haemocoele  of 0.002 ml  of a 0.02% solut ion 
of ecdysone,  were analysed  24 h af ter  injection.  

Description. Rhynchoscictra americana possess 4 Malpi- 
ghian tubes.  They  show 3 ana tomica l ly  and  funct ional ly  
d i f fe ren t ia ted  zones:  basal,  media l  and  distal.  E a c h  one 
has a typ ica l  cytological  pa t t e rn .  The 4 chromosomes  
show clear cut  s t ruc tura l  differences in these  3 areas. The  
cytological  analysis  of t he  chromosomes  of basa l  and  
med ian  regions, jus t  a t  t he  beginning of t he  3rd period, 
shows t h a t  t hey  have  a small  degree of po ly t eny  and the i r  
d is tens ion is no t  so comple te  as in sal ivary gland chromo-  
somes. However ,  t he  b a n d  p a t t e r n  character is t ic  for each 
of the  chromosomes  becomes  more  ev iden t  in successive 

days  and  after  7 days  of the  beginning  of the  analysis  
period,  t he  b a n d  p a t t e r n  is clear enough to  p e rmi t  a 
careful analysis.  Tile nuclei  of t he  dis ta l  zone have  a 
smal ler  d iamete r  t h a n  those  of t he  basa l  and  med ian  
zones. The chromosomes  in non-squashed  nuclei  are 
ordered inside the  nuclear  m e m b r a n e  in a character is t ic  
and  cons t an t  fashion. The 4 he t e roch roma t i e  cen t romer ic  
regions are placed in the  cent ra l  p a r t  of t he  nucleus and  
tile ch romosomal  a rms are radia l ly  or iented  t o w ard  tile 
nuclear  membrane .  In  squashed  nuclei  we can easily see 
t h a t  the  chromosomes  of th is  region are m u c h  shor te r  
and  wi th  a m u c h  smaller  degree of p o l y t en y  t h a n  those  of 
the  basal  and  med ian  port ions.  In  general  t h e y  do no t  
show typica l  bands ,  a l though  ill some cases i t  is possible 

Fig. I. Chromosomes of the distal part of Malpighian tubes of normal 
Rhy~r ctmericana larvae. A) condensed state at the 4th day 
after cocoon formation. The arrows point out several nucleolar bodies. 
B) Uncondensed state at the 8th day after cocoon formation. The 
arrows signal points of contact between the chromosomes and the 
nuclear membrane. Acetic orcein. • 1000. 

Fig. 2. Chromosomes of the distal part of Malpighian tubes of larvae 
of Rhyn.chosciara americana at the 4th day after cocoon formation. 
Note in B) the presence of minute granuIes adherent to the chromo- 
somal surface (phase contrast), A) • B) • 1000. 

8 W. R. TERRA, A. G. DE BIANCHI, A. G. GAMBARINI and F. J. S. LA- 
~A, J. Insect. Physiol., in press. 
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to  r evea l  a b a n d i n g  p a t t e r n  in  some sectors  of t h e  ch romo-  
some. I n  p r e p a r a t i o n s  m a d e  w h e n  t he  l a rvae  were in t h e  
f i rs t  3 days  of t he  4 th  ins tar ,  t h e  c h r o m o s o m e s  h a v e  a 
condensed  a p p e a r e n c e  (Figure  la) .  The  c h r o m o s o m e s  are  
a l m o s t  en t i r e ly  h e t e r o c h r o m a t i c  a n d  t h e y  are free in to  
t he  nuc lea r  sap. Severa l  nuc leo la r  bodies  can  be  observed .  
I n  some cases, a n d  us ing  phase  c o n t r a s t  optics ,  i t  is 
possible  to  r evea l  t h e  ex is tence  of m i n u t e  g ranu les  a n d  
spines  closely a d h e r e n t  to  t he  h e t e r o c h r o m a t i c  ch romo-  
somes (Figure  2b).  As l a rva l  d e v e l o p m e n t  progresses  a n d  
t he  a n i m a l s  con t inue  to  bui ld  up  t he  c o m m o n  cocoon, t h e  
cyto logica l  a spec t  of t he  ch romosomes  beg ins  to  change.  
T h e y  become  more  diffuse a n d  t he  a m o u n t  of he te ro-  
c h r o m a t i c  a reas  cons ide rab ly  decreases  (Figure  lb) .  
S i m u l t a n e o u s l y  w i t h  t h i s  p rogress ive  process  of decon-  
densa t ion ,  severa l  areas  of close c o n t a c t  b e t w e e n  t h e  
ch romosomes  and  the  nuc lea r  m e m b r a n e  beg in  to  a p p e a r  
(Figure  lb) .  I n  m a n y  cases t he  C c h r o m o s o m e  is to  be  
obse rved  as a r o u n d i s h  s l igh t ly  s t a ined  mass  w i t h  a l i t t l e  
h e t e r o c h r o m a t i c  b lock  co r r e spond ing  to  t he  cen t romer i c  
h e t e r o c h r o m a t i n .  Th i s  shape  recalls,  to  a ce r t a in  ex ten t ,  
t h a t  of t h e  so-cal led ' pompon- l i ke '  c h r o m o s o m e s  descr ibed  
in s a l i va ry  g l a n d  in some v i ra l  a n d  p r o t o z o a n  infec t ions  9. 
I m p o r t a n t  s t r u c t u r a l  changes  a t  c h r o m o s o m a l  level  
were obse rved  in t he  M a l p i g h i a n  t ubes  of l a rvae  a f t e r  
t e m p e r a t u r e  a n d  h o r m o n a l  t r e a t m e n t s .  I n  b o t h  cases 
t he  t r e a t m e n t s  were m a d e  on  t he  4 th  d a y  of t he  3rd 
period,  w h e n  t he  c h r o m o s o m e s  a p p e a r  in t he  con t ro l  
a n i m a l s  w i t h  a h i g h  degree of condensa t ion .  The  m o s t  
i m p o r t a n t  fac t  a p p e a r i n g  a f t e r  24 h of ecdysone  in jec t ion  
was an  in t ense  process  of d e c o n d e n s a t i o n  of t he  chromo-  
somes. T h e y  show a losened aspec t  a n d  increased  areas  
of c o n t a c t  w i t h  t he  nuc lea r  m e m b r a n e  beg in  to  a p p e a r  
(Figure  4a).  Es sen t i a l l y  t he  same  c h r o m o s o m a l  changes  
were revea led  a f t e r  24 h of t e m p e r a t u r e  t r e a t m e n t  
(Figure  4b) ,  b u t  in  t h i s  case t h e  c h r o m o s o m e s  showed  
a more  diffuse a spec t  t h a n  in h o r m o n a l l y  t r e a t e d  
an imals .  A t  t he  same  t i m e  t h e y  showed  larger  a reas  of 
puf fed  aspect ,  w h i c h  in some cases i nvo lved  even  t h e  
cen t romer i c  h e t e r o c h r o m a t i c  region (Figure 4b).  

Discussion. I t  is genera l ly  accep ted  t h a t  t h e  f o r m a t i o n  
of puffs  a n d  B a l b i a n i  r ings  are morpho log ica l  man i fe s t a -  
t ions  of gene a c t i v i t y  in  p o l y t e n e  chromosomes .  The  
f o r m a t i o n  of a puff  invo lves  t h e  a c c u m u l a t i o n  of acidic 
pro te ins ,  t h e  desp i ra l i za t ion  of D N A  w i t h i n  t h e  puff  
region,  t h e  syn thes i s  of R N A  a n d  t h e  s torage  of newly  
syn thes i zed  IRNA 1~ I n  n o n - p o l y t e n e  chromosomes ,  t h e  
poss ibi l i t ies  of v i sua l i za t ion  of morpho log ica l  changes  in 
t h e  c h r o m o s o m a l  s t r u c t u r e  are of course m u c h  more  
res t r ic ted ,  a n d  t h e r e  are on ly  few d a t a  conce rn ing  
c h r o m o s o m a l  s t r u c t u r a l  m o d i f i c a t i o n s  in  t h e  course  of 
cel lular  d i f f e ren t i a t ion  or d u r i n g  d i f fe ren t  cel lular  
act iv i t ies .  A good m a t e r i a l  for t h e  ana lys i s  of th i s  p rob lem 
seems to  be  c o n s t i t u t e d  b y  t h e  ch ro mo s o mes  of d i s ta l  
p a r t  of M a l p i g h i a n  t u b e s  of Rhynchosciara, because  

Fig. 3. Chromosomes of the median zone of Malpighian tubes of 
Rhynchosciara americana larvae at the 4th day after cocoon forma- 
tion. Note the entirely puffed aspect of the C chromosome and the 
bands in the X and A (arrows). Acetic orcein. • 1000. 

Fig. 4. The chromosomes of the distal part of Malpighian tubes of 
Rhynchosciara americana larvae. A) Treated with 0.05% ecdysone. 
Note the diffuse aspect of the chromosomes and their close contact 
with the nuclear membrane. B) Larvae maintained at 35C for 24 h. 
The arrow signals a puff in the heteroehromatic centromerie region 
of the A chromosome. Both treatments were performed at the be- 
ginning of the 3rd period of the 4th instar. Acetic orcein. • 1000. 

M. DIAZ, C. PAVAN and R. BASILE, Revta bras. Biol. 29, 191 (1969). 
lo W. BEERMAN, Naturwissenschaften 52, 365 (1965). 



282 Specialia RXPERIENTIA 30/3 

they  represen t  an in te r  med ia te  s tage be tween  typ ica l  
po ly tene  chromosomes .  As follows f rom the  foregoing 
account ,  these  mani fes t  several  clear cut  s t ruc tura l  mod-  
if icat ions on successive days  of t he  p repupa l  period. 
The mos t  r e levan t  p h e n o m e n o n  is a gradual  process of 
decondensa t ion  of the  chromosomes  as t he  ma tu r i t ion  of 
the  larvae progresses.  In  fact  dur ing the  3 f i rs t  days  of the  
per iod studied,  the  chromosomes  are a lmos t  ent i re ly  
he te rochromat i c  and  condensed,  and shor t ly  thereaf ter ,  
on the  7 day  of cocoon format ion ,  when  the  process  of 
bui lding of t he  common  capsule takes  place, t h e y  become 
more  diffuse and  l ight  s ta ined.  At  the  same t ime  t h e y  
show several  areas of close adherence  wi th  the  nuclear  
membrane ,  somet imes  wi th  a typ ica l  puff-l ike granular  
appearence  (Figure lb).  Similar  changes  were induced  
in the  4 th  day  of cocoon fo rma t ion  by  means  of hormona l  
and t e m p e r a t u r e  t r ea tmen t s .  A p p a r e n t l y  bo th  experi-  
men ta l  procedures  provoke  an accelerat ion of t he  
decondensa t ion  process, as well as a p h e n o m e n o n  of 
fusion wi th  the  nuclear  membrane .  A n u m b e r  of in- 
ves t iga t ions  on the  re la t ion of ch romosome  di f ferent ia t ion  
to gene ac t iv i ty  suggest  t h a t  euch roma t in  should represen t  
the  s tage a t  which  the  genetic in fo rmat ion  carried in the  
ch romosome  is being t r ansc r ibed  ~. Conversely the hetero-  
ch roma t in  should be the  morphologica l  coun te rpa r t  of the  
d iminu t ion  or supression of the  genetic act ivi ty .  If we can 
ex t end  to these  chromosomes  t h a t  theory ,  then,  wha t ev e r  
genetic messages t h e y  carry  out  mus t  be t ranscr ibed  
mos t ly  in the  la t t e r  days  of the  stage s tudied,  while the  
ch roma t in  is in the  decondensed  s ta te .  On the  o ther  hand,  
it  has  been  po in ted  out  t h a t  m a n y  condensed  chromo- 
somes are composed  of blocks of mater ia l  wi th  genetic 
funct ion,  which are not  he te rochromat ic  a t  all s tages of the  
life cycle a~. The same would be the  case for the  nucleolus 

associa ted he t e roch roma t in  blocks appear ing  in nerve  
cells of several  avian  species which seems to pass t h r o u g h  
a sor t  of cycle of condensa t ion -decondensa t ion  ~2. These 
s tudies  and others  ~8 would suggest  t h a t  h e t e r o c h r o m a t i n  
and euchromat in  are revers ible  s tates ,  and  t h a t  chromo-  
somal  regions t rad i t iona l ly  called he te rochromat ic  are a t  
least  in some cases merely  stages of t r ans i to ry  chromo-  
somal  dif ferent ia t ion.  

Rdsumd. Les au teurs  d6cr ivent  quelques  aspects  
s t r u c t u r a u x  des chromosomes  dana les tubes  de Malpighi 
de Rhy~whosciara americana (Diptera).  L ' appa r i t i on  de 
modif ica t ions  dana la s t ruc tu re  ch romosomique  au cours 
du d6ve loppement  larval  normal ,  et  apr6s t r a i t e m e n t  
ho rmona l  et  t he rmique  est  suivie. La s ignif icat ion 
fonct ionnel le  possible de ces changemen t s  s t ruc tu raux  est  
discut4e. 
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Degeneration of Noradrenergic Nerve Terminals  
Following Treatment with 6-Hydroxydopamine 

Since it was first  shown t h a t  admin i s t r a t ion  of 6- 
h y d r o x y d o p a m i n e  (6-OHDA) results  in selective degene- 
ra t ion  of noradrena l ine-con ta in ing  nerve  te rmina ls  ~, 
there  have  been a number  of s tudies  in which  its effect  
at  neuroeffec tor  sites have  been examined  ~-s. Fluorescence 
h is tochemica l  s tudies  have  es tabl ished t h a t  noradrenal ine-  
conta in ing  nerve  te rmina ls  are p resen t  in m a m m a l i a n  
enteric plexuses% 1~ and u l t r a s t ruc tu ra l  s tudies  have  
d e m o n s t r a t e d  the  presence  of axosomat ic  synapses  in the  
myente r ic  p lexus  of the  guinea-pig  n,  n.  The d i s t r ibu t ion  
of noradrena l ine-conta in ing  nerve  te rmina ls  in gangHona- 
t ed  plexuses of the  ra t  duodenum,  however,  has no t  been 
de termined.  In  th is  s tudy  the  d i s t r ibu t ion  of degenera t ing  
nerve  te rmina ls  found in submucous  ganglia of the  duo- 
d e n u m  of the  ra t  following admin i s t r a t ion  of 6 -OHDA 
has been examined  using e lec t ronmicroscopy.  

R a t s  were given a single i.v. in ject ion of 100 mg/kg  
6 -OHDA HC1 (25 mg/ml  6 -OHDA HC1 dissolved ill a 
solut ion conta in ing  1 mg/ml  ascorbic acid). Control  ra t s  
were in jec ted  i.v. wi th  an equiva len t  vo lume of ascorbic 
acid. Subcutaneous  hepar in  (1,000 U) was admin i s t e red  
to a l t e rna te  ra t s  in each of the  t r ea t ed  and  control  series 
1 h before the  animals  were killed. 2, 4, 6, 12 and 19 h 
af ter  in ject ion of 6-OHDA, the  d u o d e n u m  was f ixed by  
vascular  perfus ion wi th  a solut ion conta in ing  2% 
fo rmaldehyde  and 2.5% g lu ta ra ldehyde  in 0.1 M caco- 
dy la te  buffer  conta in ing  0.5 mg/1 CaC12. After  perfus ion 
the  duodenum was d i s tended  sl ight ly by  in t ra lumina l  
in ject ion of fresh f ixative.  A shor t  segment  of gut  was 

in Submucous  Ganglia of the Rat Duodenum 

removed,  cut  into t h in  rings, pos t - f ixed  in osmium te- 
t rox ide  and e m b e d d e d  in Araldite.  U l t r a - th in  sect ions 
were s ta ined  wi th  uranyl  ace ta te  and lead c i t ra te  and 
examined  in an Hi tach i  HS-8 electron microscope.  

In  the  submucous  ganglia of u n t r e a t e d  rats,  noradren-  
ergic axons  were ident i f ied by  the i r  co n t en t  of small 
vesicles (about 50 nm in d iameter)  which  con ta ined  an 
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