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Evidence suggests that pulmonary disease which results from exposure to crystalline 
s i l ica may be related to the direct cytotoxic interact ion of silica  with lung t issue as 
well  as t issue damage caused by reactive products secreted from alveolar macrophages 
exposed to sil ica . Previous studies from our laboratory have used electron spin 
resonance spectroscopy to demonstrate that mechanical crushing or grinding of 
crystalline sil ica in air  could produce significant amounts of s i l ica-based radicals on 
the particulate surface and that these silicon-oxygen radicals could react with aqueous 
media to generate hydroxyl radicals . our previous studies have also related these 
radicals  to the cytotoxic i ty of  s il ica and the abil i ty of silica to activate alveolar 
macrophages . The cu1�rent study describes the use of a simple chemiluminescence 
technique to monitor the generation of  surface radicals on silica after crushing , t·he 
s i l ica-induced generat ion of radicals in aqueous media , and the activation of secre tion 
of reactive species !from alveolar macrophages exposed to freshly ground si lica . 
Chemiluminescence was moni tored with a Berthold Luminometer . Crushing crys tall ine 
silica  with an agate ball mill  for 30  min results  in the generation of  surface sil icon­
based rad icals which can be detected in air by measurement of chemiluminescence . 
Furthennore ,  chemi luminescence is also detectable when freshly ground silica  is  
suspended in HEPES-buffered medium . Chemi luminescence of freshly ground s ilica decays 
with t ime both in air  and suspension and is not detectable using uncut or aged silica .  
In vitro exposure of rat alveolar macrophages to f reshly ground silica  resul ts in the 
teneration o f  chemiluminescence at substantially greater levels than p roduced by s ilica 
alone . Although aged s i l ica can act ivate chemiluminescence from a lveolar macrophage s ,  
t h e  degree of  activat ion is  f a r  less than with freshly ground silica . These s tudies 
indicate  that chemiluminescence represents a useful assay to monitor the surface 
properties and biological activity of silica and to evaluate the use of  coatings or 
drug treatments  in d,eact ivating silica or preventing the activation of alveolar 
macrophages by s i l ica . ( BOM-Gl l35142 and BOM-5423 ) 
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Because n (  the excess o f  lung pathologi es ( cancers , f ibrosis , b ronch i t ls: . . .  ) 
observed it1 ,n�ny 1ne t � l J i c 1n ines at1d n lso in so1ne j_n <lus t ri a l  s i te s ,  i t  is ne cessary to  
neerch  f o r  t he poss ible me chan isms o f  t ox i c i t y  related  to the n a ture  end t h e  surface 
a c t i v i ty o f  m i n e ra l  dusts . I n  order  to detect  if  the ma te r i.a .l s ,  when i mme rs ed .i.n ;i 

ce l l - f ree  pota ss ium pltosplta t e b u f fer.  me<l ium , a ,:e capable of p roducing oxy-r.a<l i c a l s  by 
reduct io 11 o f  oxygen occuring on reduc i ng surface s i te s  of  the pa r t ic les , n s 1, i r1 tra 1>­
p i.ng ngent  is  used to  capture  f re e  rad ica ls , which are thnn measu rable by ESH spec­
t roscopy . 

D i f fe rent  families o f  minerals a re a c t i ve in the p rodu c t ion o f  oxy-re<l i ca l s  : 
t.hey a re <l lvnl.enr  i ron contain ing phy l lo s i l ica t es ( such es h io t i te , some, c h l o r i tes Ctn<l 
bert l1 i e r incs . . .  ) and c:n r bo1 1ate s ,  some n i ckel  compounds (sucl1 ns nickel  a r sc 11 i<lcs n 11 <l 
Ni 3S 2 ) ,  copper a rsen id e ,  a11d some i ron su lphi des  powd e r s  a ( t er a long t ime of exposure 
t o  e i. r. . O xi<les a nd ox yhyd roxides o f  Fe 3+ an<l a rse nosulphides are  in., c t ive . Some o th e r  
coa�ounds are  f ound in  int ermediary ca tegories o f  a c t iv i t y .  T h e  a c t iv i t y  towar.<ls oxy­
g�11 is  due to  reduc i 11g surfnce  s i t e s  l i 11 ke<l to c a t ions in low vnlenc� s t a t e  (suc l1 as  
�e 2+ , cu+ , N i+) .  The ac t i v i t ies obse rved a re in  good ag reement with the redox  poten­
t i a l  corresponding to cu+ , N i+ and Fe 2+ con t a in ing 111 inera l s ,  and can i nv o lve , in h io­
l ogicnl med i um , some toxic pl1eno1nenous r e l a t e d  to t l1 e oxidat ive s t re s s .  

I n  o r<le r  to de t e rmine i f  t h e  ma t e r i a l s  s tudied h e r.e  are  capable o f  a geno toxic  
itc t iv i ty ,  in-v i t ro and 1 11-vivo tests  w i l l  be necessa r y ,  wherein  the  processes  of  su r­
face a c t ivation  and passiv a t i o n  will  he taken i n t o  a ccoun t .  
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