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When inha led ,  na tu ra l  mineral  f i b e r s  such as 
asbestos can p roduce  pu lmonary  i n t e r s t i t i a l  f i b r o s i s  
and mesothel ioma, and can c o n t r i b u t e  to the i nduc -  
t ion o f  lung cancer  [ 1 ] .  Th is  is t r ue  in humans and 
in expe r imen ta l  animals.  Animal s tud ies  wi th  the 
man-made mineral  f i b e r  (MMMF),  f i b e r g l a s s ,  have 
shown some associat ion wi th  f i b ros i s  and wi th the 
p r o d u c t i o n  of  mesothel ioma u n d e r  the h i gh l y  a r t i -  
f ic ial  method o f  p leu ra l  imp lan ta t ion .  However ,  in 
c o n t r a s t  to e x p e r i e n c e  wi th  na tu ra l  f i b e r s ,  there  
has, as ye t ,  been no c l in ical  o r  ep idemio logica l  
ev idence  tha t  associates f i be rg lass  wi th  ch ron ic  lung 
d isease.  

The p a r t i c u l a r  response to f i be r s  is t h o u g h t  to 
be a p r o d u c t  of  f i b e r  size [2]  ( l e n g t h  and d iamete r )  
and of  t h e i r  phys ico-chemica l  composi t ion.  The  most 
ca rc inogen ic  forms o f  asbestos are l a rge l y  o f  sub -  
micron d iameter ,  wi th  leng ths  g r e a t e r  than  10 to 
20 micrometers .  The  small d iameter  al lows sub-  
s tant ia l  depos i t i on  in the a l veo la r  reg ion  o f  the lung 
whi le  the leng th  hampers the ab i l i t y  of  the macro-  
phages to complete ly  e n g u l f  and t h e r e f o r e  c lear  the 
f i b e r s .  In add i t i on ,  some s tud ies  ind ica te  t ha t  the 
small d iameters  fac i l i t a te  pene t ra t i on  of  the f i b e r s  
in to  the i n t e r s t i t i a l  reg ion  o f  the l ung ,  one o f  the 
p r i m a r y  s i tes o f  d isease.  

A ser ies  o f  s tud ies  has been pe r fo rmed  wi th the 
s u p p o r t  o f  the Thermal  Insu la t ion  M a n u f a c t u r e r s '  
Assoc ia t ion  ( U . S . )  to examine the depos i t i on ,  t r a n s -  
locat ion,  as well as the b io logical  and phys ica l  fa te ,  
of  g lass f i b e r s  and of  c roc ido l i t e  asbestos [ 3 , 4 ] .  
F ischer  344 ra ts  were exposed  by  i n t r a t r achea l  
ins t i l l a t ion  to g lass f i b e r s  1.5 pm in d iameter  and o f  
two d i f f e r e n t  l eng ths ,  5 pm ( s h o r t )  and 50 IJm 
( l o n g ) .  

Fo l lowing a s ing le  i n t r a t r achea l  i ns t i l l a t i on  o f  20 mg 
the c learance cu r ves  of  the long and sho r t  f i be r s  
are s imi lar .  The l ong - te rm  c learance ha l f - t imes  were 
f ound  to be 200 days  and 140 days  f o r  the long and 
sho r t  f i b e r s  r e s p e c t i v e l y .  The bio logical  response to 
the long f i b e r s  was the fo rmat ion  o f  f o r e i g n  body  
g ranu lomata  t ha t  appear  to be re la ted  to the la rge 
q u a n t i t y  o f  f i b e r s  and the method o f  admin i s t ra t i on .  
A much less severe  response  was seen in the 
animals exposed  to the s h o r t  f i b e r s .  

Scanning e lec t ron  m ic rog raphs  of  the a l veo la r  
spaces demons t ra te  t ha t  the s h o r t  f i b e r s  are f ound  
p r i m a r i l y  w i th in  pu lmonary  macrophages .  In con-  
t r a s t ,  long f i b e r s  are o f ten  seen in dense ce l lu la r  
masses. When long f i b e r s  were f r ee  in the lung ,  
t hey  could not  be to ta l l y  e n g u l f e d  by  macrophages 
and were o f ten  seen wi th  two or  t h ree  macrophages 
a t tempt ing  to phagocy t i ze  a s ing le  f i b e r .  

The d i sso lu t i on  of  f i b e r s  in the lung was de te rmined  
f rom the scann ing  e lec t ron  m ic rog raphs  by  measur -  
ing the reduc t ion  in size o f  the f i be r s .  
The  resu l t s  ind ica te  t ha t  the long f i b e r s  s t imulate 
an add i t i ona l  response in the lung which resu l t s  
in a s i g n i f i c a n t l y  g r e a t e r  ra te  o f  d i sso lu t i on .  Sho r t  
f i b e r s  were reduced  in volume by  2590 ove r  
18 months whi le  the long f i b e r s  were reduced  in 
volume by  nea r l y  5090. The resu l t s  sugges t  t ha t  th is  

inc reased d i sso lu t i on  is assoc ia ted wi th  the macro-  
phages '  i nab i l i t y  to complete ly  phagocy t i ze  the long 
f i b e r s .  Those f i b e r s  t ha t  were o b s e r v e d  p a r t i a l l y  
phagocy t i zed  by  macrophages were reduced  in 
volume by  almost 9090. 

Th is  is in c o n t r a s t  to c h r y s o t i l e  asbestos in which 
the f i b e r  remains s imi lar  to the o r ig ina l  mater ia l  bu t  
the su r face  and chemical p r o p e r t i e s  are changed .  
Up to 35~ o f  the s t r u c t u r a l  magnesium has been 
shown to d isso lve  in one month in ra ts  exposed  by  
i n t r a p e r i t o n e a l  inocu la t ion  [5 ] .  I t  is also p roposed  
tha t  amphibole asbestos behaves  in a s imi lar  manner  
wi th the metal ions be ing  d isso lved  leav ing  a s i l ica te  
ske le ton .  

The  chemical composi t ion and shape appear  to be 
impor tan t  de te rm inan ts  o f  the du rab i l i t y  of  the 
f i b e r .  The subs tan t ia l  d i sso lu t i on  ra te  of  g lass 
f i b e r s  in the lung ,  espec ia l l y  when assoc ia ted wi th  
macrophages may s i g n i f i c a n t l y  lessen any  l ong - te rm  
e f fec ts .  
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