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bzw.  Pyron inoph i l i e ,  welche s t / i rker  is t  als in den  t ibr igen 
A b s c h n i t t e n  des  S y n c y t i o t r o p h o b l a s t e n ,  besonders  a u c h  
stS.rker als  in  den  den  E p i t h e l p l a t t e n  b e n a c h b a r t e n  
S y n c y t i u m k n o t e n ,  zeigt  ebenfal ls ,  dass  die S y n c y t i u m -  
sprossen  in bezug  auf  i h r en  Stoffwechsel  e twas  Besonderes  
dars te l len .  Aus  d e m  h 6 h e r e n  G e h a l t  an  L ip iden  sowie de r  
s t a r k  pos i t i ven  R e a k t i o n  au f  3- f l -o l -Steroid-Dehydro-  
genase,  e inem E n z y m ,  welches  bei der  S y n t h e s e  der  0 s t r o -  
gene  eine Schl i i sse ls te l lung e i n n i m m t  5, muss  de r  Schluss  
gezogen werden ,  dass  die S y n c y t i u m s p r o s s e n  d e n j e n i g e n  
Or t  im S y n c y t i o t r o p h o b t a s t e n  dars te l l en ,  welcher  Iiir die 
O s t r o g e n p r o d u k t i o n  spez ia l i s ie r t  ist.  VCeitere h i s toche-  
mische ,  b e s o n d e r s  abe r  a u c h  e l e k t r o n e n m i k r o s k o p i s c h e  
U n t e r s u c h u n g e n  zur  S t f i t zung  dieser  Auf fa s sung  s ind im 
Gange.  

Summary .  The  s y n c y t i a l  sp rou t s  of t h e  h u m a n  p l a c e n t a  
were  found  to  give a d i s t i n c t l y  s t r o n g e r  r eac t ion  for 
g lucose-  6- p h o s p h a t -  dehyd rogenase ,  D P N H  - d i a p h o r a s e  

a n d  s te ro id-3- f l -o l -dehydrogenase  t h a n  o t h e r  regions  of 
t he  t r o p h o b l a s t i c  s y n c y t i u m .  Bes ides  t h e y  show a more  
i n t e n s i v e  basophi l i c  r eac t i on  a n d  h i g h e r  c o n t e n t s  of t a t  
t h a n  o t h e r  p a r t s  of t h e  s y n c y t i u m .  The re fo re  t he  syn-  
cy t i a l  s p r o u t s  can  be  r ega rded  as the  a reas  of t he  t r opho -  
b la s t i c  s y n c y t i u m  t h a t  are special ized for e s t rogen  pro-  
duc t ion .  
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Morphological  and Functional  Changes in the Distal Hypotha lamo-Neurohypophys ia l  Sys tem of the 
Grass Frog (Rana pipiens) after Transect ion of the Proximal  Neurohypophys i s  

An increased  a m o u n t  of m a t e r i a l  1 w i t h  t h e  s ame  s ta in -  
ing a f f in i ty  as  neu rosec r e t o r y  s u b s t a n c e  ha s  been  r epo r t ed  
to  occur  p r o x i m a l  a n d  d is ta l  to  t he  s i te  of d a m a g e  a f t e r  
e l ec t rocoagu la t ion  2,3 or  t r a n s e c t i o n  of t he  p r o x i m a l  neuro -  
h y p o p h y s i s  4,5. T h e  p r e s e n t  s t u d y  was u n d e r t a k e n  to  
i n v e s t i g a t e  th i s  p h e n o m e n o n  b y  l igh t  a n d  e lec t ron-  
mic roscopy  a n d  to  cor re la te  t h e  morpho log ica l  f ind ings  
w i t h  t h e  pressor  a c t i v i t y  of n e u r o h y p o p h y s i a l  ex t r ac t s .  A 
t o t a l  of 506 grass  frogs k e p t  a t  e i t he r  18°C or 8 -12°C 
e n v i r o n m e n t a l  t e m p e r a t u r e s  was used.  In  291 an i m a l s  
t he  p r o x i m a l  n e u r o h y p o p h y s i s  was  t r a n s e c t e d ;  215 
a n i m a l s  se rved  as controls .  

As ear ly  as 15 ra in  a f t e r  t r a n s e c t i o n  in t he  h ighe r  
t e m p e r a t u r e  group,  a s l igh t  increase  in P A F  + s u b s t a n c e  
is o b s e r v e d  in  t h e  d i s t a l  s t u m p .  W i t h  inc reased  t i m e  a f t e r  

the  o p e r a t i o n  t he  a u g m e n t a t i o n  becomes  more  a p p a r e n t  
(F igure  1). He r r i ng -bod ie s  occur  d is ta l  to  and  in t he  
v i c in i ty  of t he  lesion (Figure  1). A r o u n d  t he  s ix th  pos t -  
o p e r a t i v e  day ,  t he  n e r v e  f ibers  a n d  Her r ing -bod ie s  g r a d u -  
a l ly  lose t he i r  s t a i n i n g  a f f in i ty  a n d  become  dep le t ed  of 
P A F  + subs t ance .  

In  t he  lower  t e m p e r a t u r e  group,  t h e  f i rs t  inc rease  in 
P A F  + s u b s t a n c e  occurs  a b o u t  20-22 h a f t e r  t he  t r a n -  
sect ion.  D u r i n g  t h e  f i rs t  2 days  morpho log ica l  changes  
are  t he  s ame  as t hose  obse rved  in t h e  h igher  t e m p e r a t u r e  
group.  La te r ,  however ,  a m u s h r o o m - l i k e  a p p e a r a n c e  of 
p r o t r u d i n g  n e r v e  f ibers  is cha rac t e r i s t i c  for t he  d i s t a l  
s t u m p  (Figure  2), E v e n  f a r t h e r  distal ,  t h e  n e r v e  f ibers  
c o n t a i n  large masses  of P A F  + subs t ance .  The  Her r ing -  
bod ies  t end  to  be  assoc ia ted  w i t h  t h e  e p e n d y m a l  cells 

Fig. 1. Distal stump of the transeeted proximal neurohypophysis 
2.5 days after the transection in the higher temperature group, 
GOMORI'S method, x 550. Notice the enlarged nerve fibers at the 
transection site and their beaded aspect distal to it. 

Fig. 2. Distal stump of the transected proximal neurohypophysis 
10.5 days after the transection ill the lower temperature group, 
GOMOR~'S method, x 550. Protrusion of neuroseeretory nerve fibers 
and pituicytes proximal to the transection site. 
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somet imes  appear ing  to  be directIy  p ro t rud ing  in to  the  
th i rd  ventr ic le .  No changes  in the  s ta in ing  af f in i ty  could 
be observed  dur ing  our  p r e sen t  obse rva t ion  per iod  of 
14 days.  

At  the  fine s t ruc tu ra l  level the  ma jo r i t y  of the  axons  
a t  the  t r ansec t ion  site are near ly  or ent i re ly  filled wi th  
normal  (600-24000 a,) or modif ied  large granular  vesicles 
(up to 6000 A) or he te rogeneous  mate r ia l  (Figure 3), 12 h 
af ter  the  t r ansec t ion  in an imals  kep t  a t  18°C. The en- 
l a rgemen t  of these  vesicles was  mos t  p r o m i n e n t  dur ing  
the  first  48 h, the i r  g ranu la r  c o n t e n t  becomes  less e lectron 
dense,  and  l ight  a n d  dark  granules  can be easily differ- 
en t i a t ed  (Figures 3 and  4). Of ten  the  a x o n  con ta ins  
smal l  da rk  and  l ight  granules  which appea r  ident ical  
to the  vesicular  granules  (Figure 4). This  observa t ion ,  
t oge the r  wi th  vesicles incomple te ly  su r rounded  by  a 
m e m b r a n e  or m e m b r a n e  r emnan t s ,  suggests  the  poss ibi l i ty  
t h a t  t he  vesicles r up tu r e  and e m p t y  the i r  con t en t s  in to  
the  axon.  The  fusion of 2 or more  large vesicles, su r rounded  
by  a m e m b r a n e  (Figure 3), is cons idered  a p re l iminary  
s tep  t o w a r d  the  a fo remen t ioned  condi t ion.  

In  t he  axons  of the  contro l  an imals  t he  micro  tubu les  
paral lel  each o the r  and  are  longi tud ina l ly  di rected.  
12 h and  24 h af ter  t r ansec t ion  the  Her r ing-bod ies  

(Figure 5) and  m a n y  p a r t s  of t he  axon  con ta in  an  in- 
creased n u m b e r  of these  tubu les  w i th  no def in i te  d i rec t ion  
or o r ien ta t ion .  The tubules  are increased in size, some-  
t imes  forming  vesicular  d i s tens ions  which  are occasional ly  
filled wi th  granular  mater ia l .  Dense lamel lar  bodies  and  
degenera t ive  bodies  appear .  Some axons  are e i ther  e m p t y  
or con ta in  only  a few microtubules ,  small  dense  lamel lar  
bodies,  and  some mi tochondr ia ,  whereas  o thers  are filled 
wi th  m a n y  large and  small  e m p t y  vesicles. I n t r a a x o n a l  
lipid and  glycogen inclusions,  smal l  and  large ex t r eme ly  
e lec t ron-dense  granules  and  i r regular ly  shaped  dense  
bodies,  dense  lamel lar  bodies  and  au to ly t i c  bodies  are  
f r equen t ly  found.  W i t h  increased t ime  in te rva l  b e t w een  
t r ansec t ion  and  observa t ion ,  more  and  more  large granu-  
lar vesicles fuse and  become emp t i ed  of the i r  con ten t s .  
The m e m b r a n e s  of these  vesicles seem to pa r t i c ipa te  in 
the  fo rma t ion  of mul t i l amel la te  bodies.  The mi tochondr i a  
increase cons iderably  in n u m b e r  and  size. Around  84 h 
af ter  the  t r ansec t ion  some of the  in i tochondr ia  s t a r t  to 
d is in tegra te ,  the  cr is tae  mi tochondr ia les  form tubules  and  

1 Subsequently referred to as PAF + substance (paraldehyde 
fuehsin positive). 
J. F. CHRIST, Neurosecretion (Eds. H. HELLER and R. B. CLARK; 
Academic Press, New York 1962), p. 127. 
J. F. CHRIST and H. NEME'rSCnEK-GANSLER, Z. Naturf. [B] 20, 
278 (1966). 

4 H.-I). DELLMANN and H. E. DALE, Anat. Ree. 15d, 336 (1966). 
H.-D. DELLMANN, H. E. DALE, L. F. ELDRIDC.E and P. A. OWSLEY, 
Proc. XVIII Int. Veterinary Congress, 1967, p. 724. 

Fig. 3". Electron mierograph of neurosecretory nerve fibers in the 
distal stump of the transected proximal neurohypophysis in the 
vicinity of the lesion 1 day after the transection. For explanations 
see text. × 41,200, bar represents 0.5/*. 

Fig. 4. Electron inicrograph of neurosecretory nerve fibers in the 
distal stump of the transeeted proximal neurohypophysis 1 day after 
the transection. × 56,500, bar represents 0.5/*. 
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vesicles which closely resemble  the  micro tubules  and 
vesicles descr ibed  above.  

The b ioassay  of the  vasopressor  ac t iv i ty  ~ of the  neuro- 
h y p o p h y s i s  d is ta l  to t he  t r ansec t ion  revealed a s ignif icant  
increase (p < 0.05) dur ing  the  f irs t  36 h in the  higher  
t e m p e r a t u r e  group.  The values  a t  48, 60 and 72 h a f te r  

the  t r ansec t ion  were also higher  t h a n  the  contro l  values  
(Figure 6) ; af ter  72 h a c o n s t a n t  decrease  of the  h o rmo n e  
ac t iv i ty  was observed.  In tile lower  t e m p e r a t u r e  group  
the  vasopressor  ac t iv i ty  decreased on days  1 and 3 a f te r  
h y p o p h y s o t o m y ,  bu t  incIeased at  days  6 and  8 ( tqgure  7) ; 
t he  high values  a t  days  6 and 8 are s ignif icant ly  h igher  
(p < 0.05) t h a n  the  low ones a t  days  1 and  3. 

I t  has  been r epea ted ly  con tes ted  w h e t h e r  or no t  the  
P A l  e + subs t ance  found in the  dis ta l  s t u m p  of t he  t ran-  
sected n eu ro h y p o p h y s i s  actual ly  represen ts  nenrosecre-  
t o ry  mater ia l ,  in the  p resen t  inves t iga t ion  an increased 
a m o u n t  of normal  or modified granular  vesicles (ele- 
m e n t a r y  neurosecre to ry  granules) of variable dens i ty  were 
observed ,  however ,  the  origin of these  vesicles remains  to 
be de te rmined .  

The classical concep t  of prote in  syn thes i s  involving the  
endoplas luic  re t iculum and the  (;olgi a p p a r a t u s  of the  
pe r ika ryon  has been adop ted  widely for the  fo rmat ion  of 
the  neurosecre to ry  subs tance ,  a l though  local axonal  syn-  
thesis  has  also been sugges ted  more  t h a n  once 'a,a,7-n. 
Our morphologica l  da ta  in the  normal  as well as in the  
t r ansec t ed  axons  suppor t  the  hypo thes i s  t h a t  the  process 
of po lypep t ide  syn thes i s  which is in i t ia ted  in the  peri- 
ka ryon  con t inues  wi thin  in t raaxona l  tu tmlar  and vesicular  
s t ruc tures ,  which are cons idered  a con t inua t ion  of the  
Golgi a p p a r a t u s  u,I2. The axon reacts  to the  t r ansec t ion  
by an increase in these  m e m b r a n o u s  sys t ems  and  in t he  
n u m b e r  of mi tochondr ia ,  whe reby  the  process  of local 
packing  and pull ing toge the r  of po lypep t ides  (precursor  
subs tances)  in to  ac t ive  h o rmo n es  (vasotocin,  oxytoc in)  
may  be increased propor t iona l ly .  The presence  of an 
a u g m e n t e d  vasopressor  ac t iv i ty  occurr ing s imul taneous ly  
wi th  an increased n u m b e r  of dense  vesicles would s u p p o r t  
this  hypothes i s .  The fact  t h a t  the  increase in ac t iv i ty  
occurred  la ter  a f te r  the  t r ansec t ion  in tile an imals  kept  
a t  lower t e m p e r a t u r e s  is readily expla ined  by  s lower 
react ions  due  to the  cotd exposure .  

In the  expe r imen ta l  animals ,  some p i tu icy tes  con ta ined  
vesicles wi th  the  same morpho logy  as the  large granular  
vesicles found in the  neurosecre to ry  nerve  fibers, which 

Fig. 5. Electron micrograph of part of a Herring body in a non- 
transected proximal neurohypophysis. Note the vesicular distensions 
(arrows} and irregular arrangement of the microtubutes. × 46,800, 
bar represents 0.5/*. 

6 j .  I)EKANSKI, Br. J. Pharmac. 7, 5¢~7 (1952). 
7 H..~l. (]ERSCIIENFELI), J. 11. TV.A:~IEZZA,',;I and I']. I)E I~.Om.:R'I'IS, 

I:ndocrinology 66, 741 (1900). 
8 j.  I). (;REEN and 1). S. MAXW~.:LL, Comparative Endocrinology 

(Ed. A. GORI~AN; John \Viley and Sons, New Vork 1962), p. 125. 
9 R. 1)IEPEN, .Vcurosccrction (Eds H. IIELLER and R. B. CLARK; 

Acadenfic Press, New York 19(i2), p, 111, 
10 H.-I). 1)ELL.~IANN, J. Hirnforsch, 5, 249 (1962). 
n F. G. W. KNOWLES, l'roc. 14.. Soe. [1~,] 160, 360 (1964). 
lz H. A. BERN and F. G. \V. KNOWLES, Neuroendocrinology (Eds 

L. 5IART1N1 and XV. F. GANONG; Academic Press, New York lC)66), 
p. 139. 

~-- 50 

>" t~0 

30 

~. Z0 

10 

;ontrol$12 2.4 36 t,8 li0 7Z St, 9fi 10B 120 132. 144 155 168 180 192 Z0~ 7~16 2Z8 Z~0 25FZ6~ 736 288 

h a~er hypophysotomy 

l:ig. 6. \'asapressor activity of the distal part of tile 
transccted neurohypophysis in animal~ kept at 18°C ex- 
pressed in mU vasotocin/neurohypophysi~ plotted against 
hours after hypol)hysotolny. 



386 Specialia EXPEEIENTIA 24/4 

lZ0 

100 

~ N  

60 

Nypopr 

• • • 

• • • 

| • • 

o 

• e •  

t I I J 1 , L I 

:ontrols 0 1 g 3 4 5 6 7 
solorny / gays after hypophysotomy 

O 

m 

Fig. 7. Vasopressor activity of the distal part of the transected 
8 neurohypophysis in animals kept between 8 ° and 12°C expressed in 
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sotomy. 

confirms observations by FRIDBERG et al. 1", and others le. 
The exact nature of these vesicles remains to be deter- 
mined. Even if i t  is assumed tha t  the primit ive neuro- 
hypophysial ependymal and neuroglial cells can elaborate 
granules with hormone activity, i t  seems very unlikely, 
due to their small number, tha t  the increase in vaso- 
pressor act ivi ty  could be at t r ibuted to the act ivi ty  of 
these glial cells. 

On the basis of our light and electron microscopic find- 
ings, we conclude tha t  the increased amount  of P A F  plus 
substance in the distal stump of the transected neuro- 
hypophysis is neurosecretory material. A local synthesis 
of this material  is suggested by the increased vasopressor 
act ivi ty  found in our bioassays. 

Zusammen[assung. Nach Durchtrennung der proxima- 
len Neurohypophyse wird im distalen Stumpf eine gegen- 
tiber Kontrolltieren erh6hte Menge paraldehyd-fuchsin- 
positiver Substanz gefunden, die im Elektronenmikroskop 

einwandfrei als Neurosekret identifiziert werden konnte. 
Die im Tierversuch ermittel te  erh6hte, blutdruckstei- 
gernde Aktivit / i t  des distalen Tells der Neurohypophyse 
spricht fiir eine lokale Synthese des Neurosckrets. 
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D N A  S y n t h e s i s  in  the  F o l l i c u l a r  Cel ls  of Carausius  morosus  B r .  ( P h a s m i d a e )  

A study was carried out to determine the synthesis 
modal i ty  of desoxiribonucleic acid in the nuclei of the 
follicular cells of Carausius morosus using tr i t iated thymi-  
dine. The follicular cells of this insect vary considerably 
in shape and size during ovocyte growth 1. At  first, when 
the ovocytes are still very small, the follicular cells are 
flat and mult iply actively by mitotic processes. During 
the later stages, which can be observed in the larger 
ovocytes, the nuclei of follicular cells increase in size con- 
siderably and arrange themselves perpendicularly on the 
surface of the ovocyte. The growth of the nuclei in folli- 
cular cells is the consequence of repeated endomitotic 
processes wliich take place at  the same t ime as the 
ovocytic growth. Adult  individuals of C. morosus were 
injected in the abdomen with tr i t iated thymidine (Amer- 
sham: specific act ivi ty  3000 mC/mM). Each subject 
received a dose of 5 /~C. The ovaries were removed at  
intervals varying from 1 h to 4 days after injection and 
fixed in Carnoy. The slices, 5 / ,  thick, were coloured with 
Feulgen and then subjected to autoradiographic process- 
ing using liquid emulsion (Kodak NTB2). 

Results. The study of the incorporation was carried out 
on ovocytes 800-1200 /z long. The sections used were 
mainly those cut  perpendicularly to the length of the 
nuclei. Cylindrical nuclei look round in these sections and 
their diameters, in one and the same ovocyte, differ 
visibly. The follicular cells of the operculum, which are of 
a different shape and size from the other follicular cells, 
were not taken into consideration here. 

The ovocytes examined were divided into 3 classes 
according to the different length and nuclear volumes of 
the follicular cells calculated for each class. These volumes 
are shown in the form of histograms (Figures 1-3). The 
dotted lines refer to the nuclei which are labelled. The 
arrows in the histograms indicate the nuclear volume 
corresponding to certain classes of ploidy. These volumes 
were calculated by assuming a linear relationship between 
volume and the level of ploidy and taking the calculated 

x L. P. PIJNACKER, Experientia 22, 158 (1966). 


