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i ty  a t ta inab le  wi th  this compound  was somewhat  less t han  
t h a t  observed wi th  several  o ther  agents, possibly because 
of the  use of the  indirect  recording method.  On the  o ther  
hand,  the  compound  was ac t ive  a t  lower doses t h a n  
reserpine, guaneth id ine  or methy ldopa ,  the  3 clinically 
most  widely  used substances.  Wy-8678 also lowered 
pressure subs tant ia l ly  in hyper tens ive  dogs. A marked  
decrease in hear t  ra te  was also observed.  The  dose of 
guaneth id ine  used was the  m a x i m u m  to lera ted  in these 
animals.  

The  above  findings clearly indicate  t h a t  Wy-8678 
shows promise as a po ten t ia l ly  useful therapeut ic  agent.  
A recent  repor t  showed t h a t  the  compound  also reduces 
pressure in anesthet ized animals  af ter  an init ial  pressor 
phase 4. The  mechanisms responsible for the  hypotens ive  
act ion are cur rent ly  under  invest igat ion.  P re l iminary  
exper iments  suggest  t h a t  inhibi t ion of sympa the t i c  tone  
is a major  feature  of the  compound  5. 

Zusammen/assung. Bei unan~sthesier ten R a t t e n  und 
H u n d e n  wurden  die an t ihyper tens iven  Eigenschaf ten  

yon 2, 6-Dichlorobenzyl iden-Aminoguanid in-Azeta t  (WY 
8678), welches zu einer neuen Reihe  yon ak t iven  Sub- 
s tanzen geh6rt,  sowie noch einige andere  klinisch wirk- 
same Substanzen an zwei exper imente l len  Modellen fiir 
Hyper tens ion  gepri if t  und dabei  eine wesentl iche Blut-  
drucksenkung festgestell t .  

T. BAUM, D. I~. ]~CKFELD, •. METZ, 
J. L. DINISH, G. ROWLES, R. VAN PELT, 
A. T. SHROPSHIRE, S. P. FERNANDEZ, 
M. I.  GLUCKMAN a n d  W.  F. BRUCE 

Pharmacological Evaluation and Organic Medicinal 
Chemistry Sections, Wyeth Laboratories, Inc., 
Radnor (Pennsylvania 79087, USA), 74 April 7969 

I. L. NATOFF, ]3. G. KATZUNG, F. WEIR and J. K. KODAMA, The 
Pharmacologist 70, 157 (1967). 

5 St 155 was kindly supplied by Boehringer Ingelheim GmbH, 
guanethidine and hydralazine by Ciba Pharmaceutical Co., and 
methyldopa by Merck; Sharp & Dohme. 

Electron Microscopic Observations on the Granular Vesicles in the Ciliary Ganglion of the Rat 

On the  basis of f luorescent  microscopical  studies, 
adrenergic  nerve  te rminals  have  been pos tu la ted  to exist  
in the  ci l iary ganglion of the  cat, the  goat, and the  ra t  ~-3. 
In  addit ion,  s imilar  s t ructures  have  been observed in the  
av ian  ci l iary ganglion 4. However ,  recent  reports  on elec- 
t ron microscopy fail to ment ion  the  existence oI granular  
or 'dense core'  vesicles in the  av ian  ci l iary ganglion 5-9. 
Small  granular  vesicles (about 900 A in diameter)  have  
been presumed to store biogenic amines, which take  par t  
in the  t ransmiss ion of impulses in the  nervous  tissue, 
while larger  granular  vesicles (about 2000 A in diameter)  
are general ly in te rpre ted  as neurosecre tory  ones~0, ~1. 
The present  s tudy  was designed to inves t iga te  the  mode 
of d is t r ibut ion  of granular  vesicles in the  ci l iary ganglion 
of the  rat ,  a subject  not  previous ly  studied. 

Abou t  20 male  and female  albino rats  of Sprague- 
Dawley  s t ra in  were used. The  animals  were decapi ta ted  
under  l ight  e ther  anaesthesia.  The  fresh ganglia  were 
quickly  r emoved  and f ixed by  immers ion  in 3.5% 
glu ta ra ldehyde  solut ion for 1-2 h, followed by  immers ion  
in 1~ osmium te t rox ide  solution for 1-2 h. Both  f ixa t ives  
were ice-cold and buffered to p H  7.2 wi th  0 . 1 M  phos- 
phate .  Af ter  rinsiflg in the  buffer  solution, the  specimens 
were dehydra ted  in the  graded alcohol series and em- 
bedded  in Epon.  The  u l t ra th in  sections were s tained wi th  
lead citrate,  and for electron mic rography  a Philips 
EM-200 appara tus  was used. Abou t  10 ra ts  were injected 
i.p. wi th  reserpine (Serpasil | Ciba), 1 mg  daily, 3 doses 
al together ,  which t r e a t m e n t  depletes the  catechol-  
amines f rom all au tonomic  synapses including those in 
the  ci l iary ganglion, as was demons t ra ted  by  form- 
Mdehyde- induced fluorescence 3. Bo th  ci l iary ganglia  of 
the  injected animals  were t rea ted  equal ly  as those of the  
control  rats.  No difference in the  results were observed 
be tween  the  sexes in the  present  s tudy.  

I l l  the  ci l iary ganglion of the  rat,  g ranular  vesicles 
were observed in 2 different  regions. First ly,  granular  
vesicles were found in some nerve  endings and synapses 
surrounding the  nerve  cell bodies. In.  these synapses, 
which are mos t ly  of axodendr i t ic  type,  t h e  granular  
vesicles were localized in the  presynapt ic  or axonal  pa r t  
of the  synapse (Figure 1). I n  addi t ion  to these apparen t ly  

Fig. 1. Adrenergic synapse. Several granular vesicles in the pre- 
synaptie terminal. Ca. • 55,000. 

Abbreviations used in the figures: A, Axou; DCV, Dense core 
vesicle = Granular vesicle; M, Mitoehondrion; NC, Neuronal cyto- 
plasm; NE,  Nerve ending; NG, Neurosecretory granule; PST, 
Presynaptic terminal; S, Synapse. 
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Fig. 2. Neuronal cytoplasm containing both granuIar vesicles and 
neuroseeretory granules. Ca. • 25,000. 

adrenergic synapses, there were more numerous  other  
synapses which displayed only agranular  vesicles both  on 
the pre- and pos tsynapt ic  side. Secondly, granular  
vesicles were also observed in the  cy top lasm of some 
neurones. These granular  vesicles were equal  in size to 
those found in the  nerve  endings, bu t  their  concent ra t ion  
was smaller  in the  per ikaryon (Figure 2). However ,  in 
some nerve  fibres connected wi th  the  nerve  cell body  the  
granular  ves ic les  showed much  greater  concent ra t ion  
than  in the  cy top lasm of the  respect ive per ikaryon  
(Figure 3). 

While  the  granular  vesicles in the  nerve  fibres, in the 
presynapt ic  te rminals  of some synapses and in the  
cytoplasm of some neurones var ied  in d iameter  in the  
to approx imate  range of 900-1200 ~_, of which about  700 
800 A was occupied by the  granule inside the  vesicle, t h e  
agranula r  vesicles found in the  synapses measured about  
400-500 A in diameter .  

In  the  cy top lasm of  all neurones, also larger granular  
vesicles were found. These vesicles had  much  larger 
d iamete r  (about 2000 _~ or more) t han  the  synapt ic  
granular  vesicles. They  were most  often found in the  

Fig. 3. Several granuIar vesicles within the nerve fibre (axon) 
departing from the respective perikaryon, and some neurosecretory 
granules in the cytoplasm. Ca. X 17,000. 

v ic in i ty  of the  Golgi apparatus ,  and they  were diagnosed 
as neurosecretory granules surrounded by  a membrane .  

In  the  ci l iary ganglion of the  reserpinized rats, the  
number  and localizat ion of the  granular  vesicles had not  
been changed to any no tewor thy  extent .  However ,  the  
densi ty  of the  core seemed less clearly visible than  in the  
controls.  This  suggests t ha t  the  granules contained a 
catecholamine.  

Zusammen/assung. Im  Ganglion ciliare normaler  aus- 
gewachsener  R a t t e n  werden elektronenmikrosk~pisch 
granul ier te  oder <~dense core~) Vesikula yon e twa 900 bis 
1200 A Durchmesser  festgestel l t  (in Nervenfasern,  im 
Zytoplasma yon Nervenzel len und in Pr~synapsen).  

R e s e r p i n  (Serpasil| Ciba) verursach te  keine nennens- 
werte  ~ n d e r u n g  in Zahl oder  Lokal isat ion der Vesikula, 
hingegen eine Abnahme  ihrer Kerndichte .  
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Intracellular Localization of Acid Phosphatase and Aryl Sulfatase in Rat Metrial Gland Cells 

The granula ted  metr ia l  gland cells of the  pregnant  ra t  
uterus are complex structures,  the  funct ion of which is 
at  present  unclear.  The ceils are rich in glycogen 1 and 
thei r  granules are acidophilJc and me tachromat i c  2. 
Fu r the rmore  they  give a diastase-fast  react ion wi th  the  
PAS- techn ique  a. F r o m  these t inctor ia l  propert ies  as well 
as the  incorporat ion of 85S by  the  cells, i t  has been con- 
cluded t h a t  the  cytoplasmic  granules conta in  a lysine- 
rich prote in  componen t  a as well as a sulfated muco-  
potysacchar idel ,  t which, however,  does not  appear  to 
be hepar in  5. I t  has also been pos tu la ted  t h a t  the  hormone  
re lax in  m a y  be produced by these cells 8,6. This  hormone  
has recent ly  been demons t ra ted  in the  cells by  immuno-  
fluorescence techniques  7. 

More recently,  l ight  microscopic and his tochemical  
studies on the  granula ted  cells of the  met r ia l  gland of the  
pregnant  ra t  have  shown these cells to have  a high 
con ten t  of hydro ly t ic  enzymes s, 9. On these grounds it  has 
been suggested t h a t  the  met r ia l  gland cell granules m a y  
be lysosomal in na ture  9. I t  was therefore  considered of 
interes t  to inves t igate  the  na tu re  of the  metr ia l  cell 
granules - at  the  electron microscopic level - wi th  respect  
to the  lysosomal  enzymes acid phosphatase  and aryl  
sulfatase. 

For  the  exper iments  10 pregnant  Sprague-Dawley  rats 
were used. The animals  were sacrificed a t  la te  stages of 
gestat ion (15-20 days). Af ter  e ther  anesthesia  and 
exsanguinat ion small  pieces of the  sub-placental  uter ine 


