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Table II. Btastogenic effect of bovine spinal cord antigen on human 
blood lymphoeytes from a variety of hospital patients 

Sex Age Reason for confinement Percentage large cells + 
mitoses 

No With antigen 
antigen (~zg/ml) 

5 50 

c~ 34 Multiple sclerosis 2.63 5.59 ~ 7.69 �9 
c~ 19 Multiple sclerosis 1.60 3.27 b 3.91 ~ 
d7 46 Multiple sclerosis 0.81 1.00 3.33 ~ 
(~ 55 Advanced multiple sclerosis 1.18 1.69 2.12 

53 Multiple sclerosis ? 0.69 0.63 0.94 
Parkinsonism ? 

36 Advanced multiple sclerosis 1.00 0.87 1.51 
c~ 50 Multiple sclerosis 1.62 3.37 b 2.19 
c~ 59 Tuberculosis, diabetes 2.37 2.06 2.43 
c~ 63 Leukemia 1.19 1.67 1.50 

44 Pain, unknown etiology 2.31 2.81 1.24 
c~ 49 Open heart surgery 1.61 1.50 2.62 

50 Cerebrovaseular accident 1.12 1.25 2.75 b 
c~ 55 Cord lesion (cyst ? 0.44 - 2.25 �9 

syringomyelia ?) 
83 Fracture 1.06 3.13 ~ 2.87 ~ 
77 Osteoarthritis 1.31 1.81 5.24" 

c~ 81 Tumor of spine? 1.8I 5.I8~ 4.62 ~ 

Chi-square test compared to control, P < 0.001. ~ Chi-square test, 
0.001 < P < 0.01. 

cent ra l  nervous  lesions and  those  in the i r  e igh th  or n i n t h  
decade of life. The  la t t e r  raises an in teres t ing  geriatr ic 
ques t ion  which d e m a n d s  fu r the r  invest igat ion.  

"With such l imi ted  da t a  one is unwill ing to  generalize 
broadly,  bu t  our  results  are fully cons is ten t  wi th  those of 
HUGHES et al. 5 who repor ted  t h a t  l ymphocy te s  f rom 
pa t i en t s  w i th  mul t ip le  sclerosis are t r ans fo rmed  when  
cul tured  in the  presence of an encephal i togenie  protein ,  
no t  d ramat ica l ly  bu t  to  a grea ter  e x t e n t  t h a n  those f rom 
pa t i en t s  With o the r  neurological  disease and those f rom 
normals  14. 

Rdsumd. On a cons ta t6  de la blastogenSse dans  une 
cul ture  de prot6ine  enc6phal i tog~ne de moelle 6pini6re 
bovin  faite avec des l y m p h o c y t e s  de malades  a t t e in t s  de 
scl6rose en p laques  ou p r6sen tan t  des 16sions du syst6me 
ne rveaux  central ,  ou encore ag6s de plus de 70 ans. 
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C o m p a r a t i v e  S t u d y  of the  U l t r a s t r u c t u r e  and H o r m o n a l  Content  of  the  P r o x i m a l  and Dista l  S t u m p s  
of the  T r a n s e c t e d  N e u r o s e c r e t o r y  H y p o t h a l a m o - H y p o p h y s i a l  S y s t e m  1 

The  h y p o t h a l a m u s  is l inked  to  the  neural  lobe of t he  
hypophys i s  via t h e  h y p o t h a l a m o - n e u r o h y p o p h y s i a l  t rac t .  
Wi th in  the  axons  of th is  t r a c t  neurosecre tory  ma te r i a l  - 
t he  po lypep t ide  ho rmones  oxy toc in  and  vasopress in ,  
and  a carrier  p ro te in  (neurophysin)  - which  can his to-  
logically be d e m o n s t r a t e d  b y  a posi t ive  Gomori  reac t ion  
is carr ied b y  a p rox imo-d i s t a l  axoplasmic  flow from the  
syn thes iz ing  per ika rya  in to  the  neural  lobe of the  hypo-  
phys i s  where  i t  is s tored  and released 2,3. 

Af ter  t r ansec t ion  of the  h y p o t h a l a m o - n e u r o h y p o p h y s i a l  
t r ac t  an  increased a m o u n t  of Gomori  pos i t ive  subs tance  is 
no t  only observed  in the  p rox ima l  s t u m p  b u t  also in t he  
distal stump 4-s. As it  is ve ry  unlikely t h a t  neurosecre tory  
mate r ia l  is p roduced  wi th in  d isconnected  axons  and as 
the  l ight  microscope alone could not  give a sa t i s fac to ry  
exp lana t ion  for t he  observed  phenomenon ,  the  p resen t  
s tudies  were carried, out.  

For  t he  u l t r a s t ruc tu ra l  s tudies  3 grass frogs (Rana 
pipiens) were sacrif iced a t  each of the  fol lowing t ime  
per iods  following t r ansec t ion  of the  p rox imal  neuro-  
hypophys is~:  6, 12, 24, 36, 48 h, 6 and 9 days ;  7 s h a m  
opera ted  animals  served as controls.  Af te r  decapi ta t ion ,  
f ixa t ion  of t he  s t u m p s  was achieved by  di rect  appl ica t ion  
and  vent r icu la r  perfus ion of a threefold  a ldehyde  mix-  
ture  9 in which  the  dissected t issue remained  for 2 h ;  th is  
procedure  was  followed by  2 h pos t f ixa t ion  in 1% osmium 
te t rox ide  (pH 7.2), en bloc s ta in ing  wi th  uranyl  ace ta te  10, 
embedd ing  into ara ld i te  502, and s ta ining of t he  sect ions 
wi th  lead c i t ra te  11. 

The pharmacologica l  ex t r ac t s  were ob ta ined  f rom 2 
groups of 6 an imals  (controls and  6 h), 2 groups of 7 and  
6 an imals  (1 day),  2 groups  of 8 and  7 an imals  (2 days),  
1 group of 6 an imals  (9 days),  and 1 group of 3 animals  
(15 days) by  pooling and homogeniz ing  in 0.25% acetic 
acid a t  0 ~ the  p rox imal  ( including the  h y p o t h a l a m u s  
caudal  to the  opt ic  chiasm) and  the  dis ta l  s t u m p  (includ- 
ing the  med ian  eminence) separa te ly  for each group. 
F u r t h e r  t r e a t m e n t  of the  homogena te s  included immer-  
sion in boil ing w a t e r  for 3 rain and  subsequen t  centr i fuga-  
t ion at  3000 r p m  for 10 min. The bioassays  1~ [(2 + 2)j assay 
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des ign were p e r f o r m e d  on Dibenzy l ine  (300 Ix g/100 g) 
t r e a t ed  a n d  e th an o l  (12 % ) a n e s t h e t i z e d  r a t s  w i th  p i t r e s s in  
as s t a n d a r d  p repa ra t ion .  

I n  Tab le  I our  u l t r a s t r u c t u r a l  f ind ings  are  s u m m a r i z e d .  
T he  f i r s t  3 p h a s e s  are obse rved  be tween  t he  ope ra t ion  a nd  
1-2 d a y s  in t h e  p r o x i m a l  as well as  in t he  d i s ta l  s t u m p s ,  
t he  f o u r t h  p h a s e  beg ins  a t  a r o u n d  2 days  in t he  p r o x i m a l  
and  1-1~/~ d a y s  in t he  d i s ta l  s t u m p ,  the  f i f th  p h a s e ' s  e v e n t s  
are f i rs t  obse rved  a t  9 d a y s  in t he  p r o x i m a l  s t u m p  a nd  a t  
6 d a y s  in  t h e  d i s t a l  s t u m p ;  in b o t h  s t u m p s  ove r l a pp ings  
be t ween  p h ase s  are obse rved  wh ich  are due  to a non-  
s ynch ro n i zed  reac t ion  of t he  severed  a x o n s  a n d  a v a r y i n g  
reac t ion  speed  of t he  i nd iv idua l  axons .  Our  i n t e r p r e t a t i o n  
of t hese  p o s t o p e r a t i v e  c h a n g e s  is s u m m a r i z e d  in Tab le  II .  

A c o m p a r i s o n  of t h e  l ight-  a n d  e lec t ron-microscopic  
f ind ings  in the  p r o x i m a l  and  d i s ta l  s t u m p s  reveals  t h a t  
du r in g  t h e  f i rs t  3 p h a s e s  t he  observed  increased  a m o u n t  

of Gomor i  pos i t ive  m a t e r i a l  is due  to t h e  p resence  of an  
increased  n u m b e r  of ne u rose c r e to ry  g r a nu l e s  a n d  also v e r y  
l ikely to  n e u r o h y p o p h y s i a l  h o r m o n e s  c o n t a i n e d  w i t h i n  
t u b u l a r  f o r m a t i o n s  (the n e u r o h y p o p h y s i a l  h o r m o n e s  h a v e  
been  s h o w n  to g ive  a pos i t ive  Gomor i  r eac t ion  ~a) ; d u r i n g  
t he  las t  2 p h a s e s  t he  s a m e  p h e n o m e n a  are  respons ib le  for 
t he  pos i t ive  G omor i  r eac t ion  in t h e  p r o x i m a l  s t u m p ;  in 
t he  d i s ta l  s t u m p ,  however ,  dense  l amel la r  bodies  of v a r y -  
ing sizes r ep re sen t  t he  Gomor i  pos i t ive  m a t e r i a l  obse rved  
in  t h e  l igh t  microscope .  

The  p h a r m a c o l o g i c a l  r e su l t s  are r ep re sen t ed  in t h e  
Figure .  I n  c o m p a r i n g  t he  u l t r a s t r u c t n r a l  a n d  b i o a s s a y  re- 
su l t s  t h e  s imi l a r i t y  of t h e  morpho log ica l  a n d  p h a r m a c o -  
logical r eac t ions  in t he  p r o x i m a l  a n d  t h e  d i s ta l  s t u m p  
d u r i n g  a n  ini t ia l  per iod  of a p p r o x i m a t e l y  24 h be c omes  
v e r y  s t r ik ing ;  t hen ,  b e y o n d  a p p r o x i m a t e l y  24 h a f t e r  t h e  
t r ansec t ion ,  w i t h  t he  d ive rg ing  cu rves  of t he  h o r m o n e  

Table I. Postoperative ultrastructural changes 

In the proximal stump In the distal stump 

1st 
Phase 

2nd 
Phase 

3rd 
Phase 
4th 
Phase 

5th 
Phase 

Increase of neuroseeretory Increase of neurosecretory 
granules at the site of granules at the site of 
trattsection a transection 
Appearance of vesicles Appearance of tubular 
and tubular formations formations 
Formation of neurosecretory granules takes place 
within the enlarged tubular formations 

Accumulation of neuro- Beginning degeneration of 
secretory granules in axons (appearance of 
more proximal portions numerous small and large 
of the axon u dense lamellar bodies) 

and glial phagocytic 
activity, tubular forma- 
tions decrease in density 
and width 

Establishment of nenro- Continning and definite 
vascular contacts; degerleration of axons 
beginning formation of a (appearance of largest 
new neural lobe dense lamellar bodies), 

increased glial 
phagocytic activity 

This very early increase ill thought to be dne to a 'passive' accu- 
mulation of neurosecretory gramdes which were on their way to 
the neural lobe before the transection and which were stopped by 
the sealing of the axonal membranes at the site of transection. 
b This is thought to be an 'active' accumulation of neuroseeretory 
grannies due to local packaging and proximo-distal flow. 

Table II. Possible origin of the various structures 

In the proximal stump In the distal stump 

n e t l r o -  

secretory 
granules 

Tubular 
formations 
Dense 
lamellar 
bodies 

Packaging from tubular Packaging from tubular 
formations and from the formations aI~d from the 
more proximal parts of the neural lobe through 
neurosecretory neuron a back/low 
through a proximo-distal 
flow 

From tubular formations normally present in the axon 

None Small dense lamellar 
bodies from mitochondria 
Large dense lamellar 
bodies front localized 
disturbed lipid 
metabolism 

Largest dense lamellar 
bodies from degenerating 
a x o n s  
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c o n t e n t  of the  p r o x i m a l  a nd  the  d i s ta l  s t u m p s  ( increase in 
the  p r o x i m a l  a n d  decrease  in t he  d i s ta l  s t u m p )  t he  u l t ra -  
s t r u c t u r a l  r eac t ions  in the  2 s t u m p s  are also diss imi lar .  

The  u l t r a s t r u c t u r a l  changes  a nd  t he  b ioa s sa y  resu l t s  
ve ry  c lear ly  ind ica te  t h a t  the  r eac t ion  to t he  i n j u r y  in t he  
p r o x i m a l  s t u m p  leads  to t he  r eo rgan iza t i on  of a neu ra l  
lobe - m e d i a n  e mine nc e  s t r u c t u r e ;  in t he  d i s ta l  s t u m p  an  
ini t ia l  r eac t ion  s imi la r  to  t he  ini t ia l  p h a s e s  of reorgan iza -  
t i on  obse rved  in t h e  p r o x i m a l  s t u m p  occurs ,  however ,  in 
t he  absence  of a p e r i k a r y o n  t he  d i s c onne c t e d  a xons  ve ry  
r a p id ly  degenera te .  

Zusammenfassung. N a c h  D u r c h t r e n n u n g  des H y p o -  
p h y s e n s t i e l s  wird  eine A k k u m u l a t i o n  v o n  Neurosek re t -  
g r a n u l a  sowohl  im  p r o x i m a l e n  wie a u c h  im d i s t a l en  
S t u m p f  des Stiels nachgewiesen .  E l e k t r o n e n m i k r o s k o -  
p i sche  u n d  p h a r m a k o l o g i s c h e  U n t e r s u c h u n g e n  m a c h e n  
wahrsche in l i ch ,  dass  die A k k m n u l a t i o n  im d i s ta len  S t u m p f  
au f  e inen  R e f l u x  der  N e u r o s e k r e t g r a n u l a  zur i ickzu-  
f i ihren ist. 
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