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A D e p o l y m e r i z i n g  Effect  of  the  L u t e i n i z i n g  H o r m o n e  and Fol l ic le  S t i m u l a t i n g  H o r m o n e  on the  N e u -  
r o t u b u l e s  of  the  H y p o t h a l a m u s - H y p o p h y s i a l  T r a c t  in the  Rat  

Cytoplasmic  micro tubules  are made  up of p ro te in  
subun i t s  which  have  the  ab i l i ty  to  change  f rom isolated 
m o n o m e r s  to  f ibrous mic ro tubn les  and  vice versa.  Much 
in te res t  is be ing placed on the  s t ruc tu ra l  s t ab i l i t y  of 
micro tubules .  I t  is known  t h a t  micro tubules  in neurons  
(neurotubules)  are re la t ive ly  more  s tab le  t h a n  those  of 
o the r  cell types .  Disorganiza t ion  of neuro tubules  have  
been  r epo r t ed  af ter  in v i t ro  t r e a t m e n t s  w i th  an t imi to t i c  
d rugs  1, or e leva ted  t e m p e r a t u r e s  3: Low t empera tu re s ,  on 
the  o ther  hand ,  are effect ive to depolymer ize  microtu-  
bules in a va r i e ty  of cells including a m p h i b i a n  neurons  8. 
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Fig. 1. Number of microtubules per cross sectioned fibres of the hypo- 
fhalamus-hypophysial tract (means ~ standard error of the means). 
Each value was obtained by counting the mierotubules of over 1,300 
fibres. Probability between Control (C) and LH treated fibres (LH) 
<~ 2%. Probability between C and FSH treated fibres (FSH) < 3%. 

In  the  p resen t  account  we repor t  a d isorganiza t ion  of 
neuro tubules  in nerve  f ibers of the  h y p o t h a l a m u s - h y p o -  
phys ia l  t r ac t  of t he  ra t  a f te r  in v i t ro  t r e a t m e n t s  wi th  
follicle s t imula t ing  h o rmo n e  (FSH),  or lute inizing hor-  
mone  (LH). 

Male ra t s  (120-130 g) were anes the t i zed  wi th  ether,  
decap i t a t ed  and  the i r  h y p o t h a l a m i  dissected out.  E a c h  
h y p o t h a l a m u s  was  incuba ted  in 1 ml  of m e d i u m  199 
(Difco). In  t he  control  group 0.1 ml  of saline was added  
to the  med ium.  The exper imen ta l s  were add i t ioned  wi th  
0.1 ml  of L H  (100 ~zg/ml) or F S H  (100 ~g/ml) in saline 
solution.  The incuba t ion  was pe r fo rmed  in a shaker  in an 
a tmosphe re  of 95% 0 3, 5% CO 2 at  37~ for 6 h, according 
to  WATA~ABE et al. 4. The h y p o t h a l a m i  were f ixed in 
KARNOVSI<Y 5, pos t  f ixed in OsO~ (overnight) ,  d e h y d r a t e d  
in e thanol  and  e m b e d d e d  in Epon .  Sect ions were s ta ined  
wi th  u ranyMead .  

The a m o u n t  of micro tubules  per  f ibre was  found  to 
depend  on the  f ibre d iameter .  On the  basis  of th is  obser-  
vat ion,  the  cross sec t ioned axons  of the  h y p o t h a l a m u s -  
hypophys i a l  t r ac t  were classified in to  3 groups : 1 .1 -3  ~zm; 
2. 3-5 Fro; 3. 5-7 p.m. Counts  of micro tubules  were per-  
fornled in each group and  the  s t a n d a r t  errors were small.  

Bo th  F S H  and  L H  were found  to  p roduce  a s ignif icant  
r educ t ion  of micro tubules  in all groups of f ibres so far 
analyzed (Figure 1). F S H  was more  act ive (60% of 
reduct ion)  t h a n  L H  (30%). H igh  power  views of cont ro l  
f ibres revealed t h a t  m o s t  of the i r  micro tubules  kep t  t he  
normal  spa t ia l  p a t t e r n  of subuni t s  up  to  t he  6th h of 
incuba t ion  (Figure 2). I n  the  mate r ia l  i ncuba ted  wi th  
L H  (Figure 3) or F S H  (Figure 4), mos t  of t he  res i s ten t  
micro tubules  were expressed  by  irregular  aggregat ions  of 
subuni t s  (Figures 3 and  4). Images  of '8 '  shaped  micro-  
tubules  were f r equen t ly  seen in p repa ra t ions  t r e a t ed  wi th  
L H  b u t  no t  in t he  ones i ncuba ted  wi th  F S H  (Figure 3). 
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Fig. 2. Hypothalamus-hypophysial tract 
incubated in medium 199 (control fibres). 
Microtubnles (arrows) are abundant. The 
inset illustrates 2 microtubules at high magni- 
fication, x40,000. Inset: • 240,000. 
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Fig. 3. LH treated hypothalamus. The fibres 
of hypothalamus-hypophysial  tract contain 
scanty mierotubules (arrows). At high ma- 
gnification disorganization of the mierotu- 
bules subunits  is apparent. • 40,000. Inset:  
• 240,000. 

Fig. 4. FSH treated hypothalamus. Some 
FSH resistant microtubulus are indicated 
by the arrows. The inset illustrates aggre- 
gation of mierotubules subunits ill zones 
presumably occupied by the pretreatment 
tubules. • 40,000. Inset: • 240,000. 

It is known that tubulins (MW 120,000), the micro- 
tubule protein, polymerize into 12 or 13 subunits or 
protofibrils. Tubulins contain 2 tools of guanine nucleo- 
tides per 120,000 daltons% The attractive interaction of 
the monomeric tubulins may be due to binding by hydro- 
phobic residues 7. Calcium ions are also essential for 
tubulin to polymerized into tubular structures s. 

Several mechanisms have been proposed for microtu- 
bule depolymerization. Hydrostatic pressure and coldness 
would operate on the hydrophobic bounds joining the 
adjacent monomersL Antimitotic drugs 9, and divalent 
ions, e.g., nickel sulfate or copper sulfate, would replace a 
g u a n i n e  n u c l e o t i d e  of  t u b u l i n s  d e a l i n g  w i t h  a p r o d u c t  
w h i c h  c a n  be  p e l l e t e d  b y  u l t r a c e n t r i f u g a t i o n  10. C e r t a i n l y ,  
l i t t l e  c a n  b e  s a i d  a t  p r e s e n t  o n  t h e  m e c h a n i s m  of  m i c r o -  
t u b u l e  d i s i n t e g r a t i o n  b y  F S H  or  L H .  H o w e v e r ,  g o n a d o -  
t r o p h i n s  m i g h t  a c t  u p o n  s u l p h i d r i l  g r o u p s  of  m i c r o -  
t u b u l e s .  T h e  r e s u l t s  a r e  of  i n t e r e s t ,  in  v i e w  Of t h e  p r o b a b l e  
f u n c t i o n  of  m i c r o t u b u l e s  in  t r a n s l o c a t i n g  a x o p l a s m i c  
p a r t i c u l a t e s  s u c h  as  n e u r o s e c r e t o r y  g r a n u l e s  n a n d  s y n a p -  
t i c  ve s i c l e s  1~. 

I n  v i v o  e x p e r i m e n t s  o n  v a r i o u s  t y p e s  of n e r v e  f i b r e s  
a re  to  be  d o n e  b e f o r e  c o n c l u s i o n s  c a n  be  r e a c h e d  o n  t h e  
s i g n i f i c a n c e  of t h e  r e p o r t e d  l a b i l i t y  of  n e u r o n a l  m i c r o -  
t u b u l e s  t o  g o n a d o t r 0 p h i n s .  

Rdsumd. L e s  n e u r o t u b u l e s  d e s  f i b r e s  n e r v e u s e s  d u  t r a c t  
h y p o t h a l a m o - h y p o p h y s a i r e  d u  r a t  s o n t  d 6 s o r g a n i s 6 e s  
a p r ~ s  de s  t r a i t m e n t s  in  v i t r o  a v e c  l ' h o r m o n e  l u t 6 i n i s a n t e  
e t  l ' h o r m o n e  fo l l i cu l a i r e  s t i m u l a n t e .  L e  m 6 c h a n i s m e  de  
d @ o l y m 6 r i s a t i o n  e s t  d i s c u t &  
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