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B o n e  loss  and ag ing  

I.  Clark 

G r o w i n g  old is inev i t ab le  as is the  loss  of bone  d u r i n g  the  ag ing  
process .  L i k e  aging,  loss  of b o n e  has  no r ega rd  for  e c o n o m i c  s tatus ,  race  or 
geog raph i ca l  d i s t r ibu t ions .  Os teoporos i s ,  wh ich  is f r e que n t l y  de f ined  as 
less  bone  of n o r m a l  compos i t i on ,  is a hea l th  p r o b l e m  of m a j o r  s ign i f i cance  
t h r o u g h o u t  the  world.  I ts  e t io logy  is st i l l  o b s c u r e  a l t h o u g h  m a n y  inves t i  
-gators  be l ieve  the re  m a y  be  severa l  o s t eopo rose s  w i th  d i f fe ren t  e t iologies .  
A l t h o u g h  l i t t le  is k n o w n  a b o u t  its e t io logy  - de s p i t e  e n o r m o u s  s p e c u l a t i o n  
and  e x p e r i m e n t a t i o n  - m u c h  is k n o w n  a b o u t  the  s y n d r o m e  of os teoporo-  
sis, n a m e l y  pain,  f rac tures ,  loss  of s t a tu re  and  in some  in s t ances  loss  of 
tee th .  One of the  m a i n  p r o b l e m s  in the  s t u d y  of bone  loss  is to d i f fe ren t i a te  
b e t w e e n  n o r m a l  (physiologic)  and  a b n o r m a l  (pathologic)  bone  loss. S ince  
ag ing  involves  all organs  of the  b o d y  such  as the  e n d o c r i n e  g lands ,  
"phys io log i c "  aging  ac tua l ly  m a y  be  "pa tho log i c "  as a r e su l t  of changes  in 
o ther  sys tems .  

Fo r  over  a c en tu ry  i t  has  been  r ecogn ized  tha t  f r ac tu res  are b y  far m o r e  
c o m m o n  in old  peop l e  t han  in the  young.  Also,  t hey  are  m o r e  c o m m o n  in 
females  than  in  ma les  and  in the  whi tes  than  in b lacks .  Us ing  sp ina l  
d e n s i t y  as an  i n d e x  of b o n e  loss,  s tud ies  have  s h o w n  tha t  the  de ns i t y  fell 
a f te r  m e n o p a u s e .  I t  fell m o r e  r a p i d l y  af ter  ar t i f ic ia l  m e n o p a u s e  - c lea r ly  
ind ica t ing  the  i n v o l v e m e n t  of e s t rogens  in  th is  condi t ion .  

A c c o m p a n y i n g  the bone  loss  tha t  occurs  a f te r  m e n o p a u s e ,  the re  is a 
m a r k e d  inc rease  in the  lower  fo r ea rm  fracture.  No such  inc rease  h o w e v e r  
occurs  in  men.  I n d e e d  the re  is no or l i t t le  loss  of b o n e  in m e n  a t  the  s ame  
t ime.  These  obse rva t ions  ind ica t e  tha t  the  e t io logy  of bone  loss  m a y  
involve  h o r m o n a l  and  gene t ic  factors.  However ,  some  inves t iga to r s  feel  
tha t  pos t  m e n o p a u s a l  o s t eoporos i s  m a y  be a m a r r o w  t i s sue  d isorder .  

A l t h o u g h  the re  is some  d i s a g r e e m e n t  a b o u t  the  age of onse t  of b o n e  
loss, m o s t  inves t iga to r s  feel t ha t  ve ry  l ike ly  i t  beg ins  in w o m e n  at  a b o u t  
the  age of 40. There  is also d i s a g r e e m e n t  c o n c e r n i n g  the  m e c h a n i s m  of 
bone  loss  in aging; m o s t  inves t iga to r s  be l i eve  i t  to be a c o n s e q u e n c e  of 
r e d u c e d  new bone  format ion .  Nu t r i t i ona l  o s t eoporos i s  c a u s e d  by  ca l c ium 
de f i c i ency  resu l t s  f rom inc rea sed  p a r a t h y r o i d  act ivi ty;  e x p e r i m e n t a l  p roof  
of th is  c ame  f rom s tud ies  in w h i c h  ca l c ium de f i c i ency  os t eoporos i s  cou ld  
no t  be  d e m o n s t r a t e d  in  p a r a t h y r o i d e c t o m i z e d  animals .  H y p e r s e c r e t i o n  of 
ad rena l  cor t ica l  h o r m o n e s  or the  a d m i n i s t r a t i o n  of g lucoco r t i co ids  resu l t s  
in o s t eoporos i s  a n d  the re  are i nd i ca t ions  t ha t  c ha nge s  in  the  pa t t e r n  of 
sec re t ion  of ad r ena l  h o r m o n e s  in aging.  The in te r re la t ions  b e t w e e n  hor-  
mones ,  nu t r i t i ona l  and  o ther  fac tors  on  b o n e  loss  wi l l  be  d i scussed .  
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