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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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electron dense core of var iable  size la-15 ; axons  conta in ing  
these  small  granular  vesicles compr ised  only a small  
p ropor t ion  of axons  seen. Noradrenerg ic  axon profiles 
also con ta ined  s m a l l  e lec t ronlucent  vesicles abou t  50 n m  
in d iameter ,  a few sca t t e red  large dense-cored vesicles 
abou t  100-150 n m  in d iameter ,  and mi tochondr i a  and  
occasional  glycogen granules.  Noradrenerg ic  axons  were 
separa ted  f rom the  pe r ika rya  and  dendr i t es  of sub- 
mucous  gangl ion ceils by  glial proscesses  in m o s t  cases, 
b u t  some were sepa ra ted  f rom the  neurons  by  a gap of 
only 20-30 nm;  obvious m e m b r a n e  special izat ion consist-  
ing of th i ckened  apposed  m e m b r a n e s  wi th  sub jacen t  da rk  
depos i t  was  rare ly  seen at  th is  si te (Figure 1). Such 
conf igura t ions  were considered to represen t  noradrenerg ic  
axosomat ic  synapses .  Numerous  axon profiles con ta in ing  
e lec t ron- lucent  vesicles and  large granular  vesicles were 
also seen;  some of these  made  synap t i c  con tac t  w i t h  
ganglion cells. These axon profiles were no t  considered to  
represen t  noradrena l ine -con ta in ing  nerve  terminals .  

Degenera t ing  axons  were seen in animals  killed at  all 
t ime in te rva l s  af ter  in ject ion of 6-OHDA. In  the  animals  
killed two or 4 hours  following t r e a t m e n t  wi th  6 -OHDA 

a few axons  which  conta ined  small  granular  vesicles 
showed increased cy top lasmic  dens i ty  suggest ive of 
early axon degenera t ion  (Figures 2 and 3). Most  degenera t -  
ing axons  consis ted of an osmiophil ic  mass  of i r regular  
out l ine which,  in some cases, appea red  to have  a defini te  
subs t ruc ture .  These osmiophi l ic  s t ructures ,  a l though  
inf requent ,  were easi ly observed in the  animals  killed 6, 
12 or 19 h following in ject ion of 6-OHDA. The f requency  
and  d i s t r ibu t ion  of degenera t ing  axons  in animals  
in jec ted  wi th  6 -OHDA was s imilar  to the  f requency  and  
d i s t r ibu t ion  of axon profiles con ta in ing  small  granular  
vesicles seen in control  rats.  Most  of the  degenera t ing  
axons  were no t  in con tac t  wi th  ganglion cells. A degenera t -  
ing axon te rmina l  ( identif ied by  an axo-somat ic  con tac t  
in which  the apposed  m e m b r a n e s  showed specializations) 
was  rare ly  seen (Figure 2). 
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Fig. 1. A nerve terminal, from a control animal, which contains small granular vesicles. The terminal is identified by the synaptic contact 
with a ganglion cell body. Axon profiles containing electron lucent and large granular vesicles are seen above and below the terminal, m, 
mitochondria; peri, perikaryon; agv, agranular vesicles; lgv, large granular vesicles; sc, synaptic contact with membrane thickening; 
sgv, small granular vesicles. • 30,000. 

Fig. 2. A degenerating nerve terminal from a treated animal (6 h, 100 mg/kg), in contact with a ganglion cell body. peri, perikaryon; 
m, mitoehondrion; st, synaptic contact with membrane thickening. • 36,000. 

Fig. 3. A degenerating axon profile from a treated rat (6 h, 100 mg/kg) in contact with a ganglion cell body. Adjacent axons (ax), containing 
large granular vesicles, can be seen. lgv, large granular vesicles; peri, perikaryon; nu, nucleus of ganglion cell. • 30,000. 
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Ul t r a s t ruc tu ra l  s tudies  which  have  examined  the  
effect  of 6 -OHDA on the  in tes t ine  of the  guinea-pig 
have  led to  t he  v iew t h a t  noradrenerg ic  synapses  are 
ent i re ly  absen t  in t he  myen te r i c  p lexus  ~,  ~ even  though  
the  f luorescence h i s tochemica l  s tudy  of CosTA and 
GABELLA I0 showed t h a t  the  submucous  and  myen te r i c  
gangl iona ted  plexuses  in t he  in tes t ine  of the  guinea-pig 
are r ichly i nne rva t ed  wi th  noradrenergic  fibres. 

The results  of t he  p resen t  s t u d y  show t h a t  in t he  
submucous  ganglia of t he  ra t  d u o d e n u m  there  is corres- 
pondence  in f requency  and  d i s t r ibu t ion  be tween  axons  
conta in ing  small  granular  vesicles in u n t r e a t e d  ra ts  and  
the  degenera t ing  axons  in animals  t r ea ted  wi th  6-OHDA. 
I t  seems reasonable  to  suppose tha t ,  a l though  nor- 
adrena l ine-conta in ing  axons  form only a small  p ropor t ion  
of t he  to ta l  nerve  t e rmina l  popu la t ion  wi th in  submucous  
ganglia, noradrena l ine-eon ta in ing  axons  do occasionally 
i nne rva t e  submucous  ganglion cells. 

The presen t  s tudy  has  also s h o w n - t h a t  noradrenerg ic  
nerve  te rmina ls  in t he  submucous  ganglia  of the  ra t  
duodenum,  like noradrenerg ic  nerve  t e rmina l s  elsewhere 
in t he  au tonomic  nervous  sys tem,  are able to  accumula te  
sufficien~ 6 -OHDA to in i t ia te  nerve  t e rmina l  degenera-  
t ion.  

Zusammenfassung. Nachweis  adrenerger  Synapsen  an  
Zel lk6rpern der  duodena len  submuk6sen  Gangl ien yon  
R a t t e n  nach  6 - H y d r o x y d o p a m i n - B e h a n d l u n g .  
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An Initial Report on Interstitial Cells of Testicular Type (Leydig Cells) in the Ovary 
of  C a m e l u s  dromedarius 

BERGER I WaS the  first  to note  the  presence  of par t icu lar  
ceils in t he  ovary  of t he  h u m a n  species. Ini t ial ly,  th i s  
au thor  ma in t a ined  t h a t  t h e y w e r e  ' neuro t rop ic '  ceils. Later ,  
however ,  t h e y  were l ikened by  KOHN ~ tO the  in ters t i t ia l  
Leyd ig - type  cells of the  testicle.  This  appear s  to be the  
opinion general ly accepted  today,  also according to o the r  
research-workers  a-s, and  seems to  be chiefly based on the  
presence  of l ipoids and  Reinke  crysta ls  in the  cy toplasm.  
These crystals,  as is known,  are charac ter i s t ic  of the 
Leydig cetls of the  h u m a n  species. 

F u r t h e r  a rgumen t s  in favour  of th is  analogy have  been  
offered by  la ter  au thors  9 ~2, who have  es tabl ished a whole  
series of ex t r emely  s ignif icant  facts.  Among  these,  we m a y  
men t ion  the  vir i l izat ion of w o m e n  suffering f rom hyper -  
plasia of these  cells, the  presence  of ke tos te ro ids  in the 

same cases, and  the i r  hype rp l a sy  following admin i s t r a t ion  
of gonadot rophins .  

According to cer ta in  authors~S, ~, the  Leyd ig - type  
in te rs t i t i a l  ceils are also p resen t  in the  ovary  of the  cat,  
the  dog, the  wolf and Pithecus fascicularis mordax. A m o n g  
domest ic  animals  of economic impor tance ,  t h e y  are found 
only in the  female of Sus scro]a ~5. 

In  t he  course of observa t ions  t h a t  we carr ied ou t  on the  
s t ruc tu re  of the  ovary  of Camelus dromedarius, we 
ascer ta ined  the  presence  of Leyd ig - type  in ters t i t ia l  cells 
in 4 cases out  of 5 examined.  The an imals  were sexual ly  
mature ,  be tween  the  ages of 7 and 11 years  old. The  
ovaries were f ixed in buffered 10% formalin  and  in 
Bouin  Hol lande  and were e m b e d d e d  in paraff in .  They  
were  ob ta ined  f rom the  publ ic  s laughter -house  in Moga- 
discio, in the  course of a per iod of t eaching  in which  
one of us was engaged at  t he  Agricul tural  Facu l ty  of t he  
Nat iona l  Un ive r s i t y  of Somalia.  

The cells in ques t ion  occupy di f ferent  sites, f rom one 
case to  another .  In  fact  t hey  can be found  in t he  hilus 
among  the  large blood vessels, in the  connect ive  t issue 

Fig. 1. Group of very large Leydig cells, vacuolized and lacking in 
granulations. On the left may be seen the ovarian stroma. Hematoxy- 
lin. • 300. 
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