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886 C an ce r of the Lungs and O th er D is e a se s  A fter E xposure to A sbestos D ust. K .F .W , K insor..
B rtt. J .  D isea se s  C h es t _59, 1 2 1 -1 -9  (Ju ly . 1965).
T hat ex p o su re  to the f ib e rs  of a s b e s to s  m ay cau se  a d isab ling  and fatal f ib ro s is  o: the lu n zs  ha 
been reco g n ized  for m any y e a r s .  T h a t p a tien ts  with an e s tab lished  f ib ro s is  ( a s b e s to s is l  have 
high in c iden ce  of b ro n c h ia l c a rc in o m a  is a lso  known. During the la s t  few y e a rs  th e re  has beer 
an ac cu m u la tio n  of ev idence  to su g g e s t th a t c e r ta in  p le u ra l o r p e rito n ea l tu m o rs  m av be assoc- 
w ith  a s lig h t, and th e re fo re  p o s s ib ly  u n reco g n ized , ex posure to th ese  m in e ra ls .  The w o rld  
p ro d u c tion  of a sb e s to s  has been  in c re a s in g  rap id ly  since  1959 and its  in d u s tr ia l  u se s  a r e  becor. 
m o re  v a r ie d .  T h re e  v a r ie t ie s  of a s b e s to s  a re  m u st often  used in d u str ia lly : c h ry s o tile  (w hite 
a sb e s to s )  c ro c id o lite  (b lue a s b e s to s ) ,  and a m o site . In G rea t B rita in , ex p o su re  to  a s b e s to s  dus 
m igh t be to  any o r  a ll th r e e  of the  above k inds of a sb e s to s : or. the N o rth  A m erican  C on tinen t it 
would p ro b ab ly  be to c h ry s o ti le  b e c a u se  of the huge native d eposits  found ir. C anada. The autho 
d is c u s s e s  b r ie f ly  the p a th o g e n es is  of a s b e s to s ,  but dw ells m uch m o re  on the p o s s ib le  re la tio n s): 
of a s b e s to s  ex p o su re  and p le u ra l tu m o rs  and tu m o rs  of the p e rito n eu m .' He a lso  rev ie w s  the 
l i te r a tu re  co n cern in g  the  p ro b a b le  a s s o c ia t io n  betw een a sb e s to s is  and c a rc in o m a  of the lu n g s . 
M entioned a r e  the findings of J .G .  T h o m so n  and his co -w o rk e rs  (In d u stria l H ygiene D igest.
A bst. 663, Ju ly  1963) of the  h igh  in c id en c e  (26. 4")») of a sb esto s  bodies found in the lung flu id  o:
500 co n se cu tiv e  au topsy  s u b je c ts  in  South A fr ic a . One of the au th o rs  of the p a p e r  on th o se  f in d ­
ings is  sa id  to  c o n s id e r  th a t the  in c id en c e  in M iam i, F lo r id a , would be even h ig h e r .

- -  APCA A b sts .
887 A sb e sto s  R e la ted  D is e a se . H. L . H a rd y . Am . J .  M ed. S ci. 250, 381-389 (O ct. 1963).

F o u r c a s e s  of a sb e s to s  r e la te d  d is e a s e  have b een  b rie fly  d e sc rib e d . T o g e th e r w ith  p a st and 
p re s e n tly  accu m u la tin g  ev id en ce , ep id em io lo g ic  and ex p erim en ta l, th e se  c a se s  i l lu s t r a te  the 
po ten tia l h a z a rd  posed by a s b e s to s  e x p o su re  to both w o rk e r and ne ighbor. The p u rp o se  of th is  
r e p o r t  is  to  in te r e s t  c lin ic ia n s  in  th e  h a rm fu l b io logic effects of a sb es to s  a lre a d y  docum en ted . 
E v idence is  im p re s s iv e  th a t a s b e s to s  e x p o su re , often delayed in  effect, w ill in  the fu tu re  be 
re sp o n s ib le  fo r an im p o rta n t am ount of p u lm o n ary  d is e a se , e sp ec ia lly  c h e s t tu m o rs .  In addition  
n e w  ev idence po in ts  to a s b e s to s  e x p o su re  as  being sign ifican tly  a sso c ia te d  w ith  abdom ina l tu m o rs  
as  w ell. - -  APCA A b sts .

888 C hem ica l S tu d ies  o fA s b e s to s . J .S .  H a rin g to n . Ann. N. Y. Acad. S ci. 132, 3 1 -4 7 (D ec. 31, 1965).
F u r th e r  c h em ica l s tu d ies  of the th re e  m ain  ty p es  of a sb e s to s , c ro c id o lite , am o site , and ch rysoc ili 
have been m a d e . The o r ig in  of the  p r im a r y  o ils  a sso c ia te d  with c ro c id o lite  and a m o s ite  has been 
d is c u s s e d . By su itab le  m e tho d s 0. 32% of e x tra c ta b le  m a te r ia l  can be rem ov ed  fro m  c ro c id o lite  
and 0. 28% fro m  am o site . A sa m p le  of c o m m e rc ia l  am o site  known to be ca rc in o g e n ic  y ie lded  
0.76%  of e x tra c ta b le  m a te r ia l .  C h em ica l in v e stig a tio n s  have been m ade of the o ils  f ro m  c ro c id o lit 
and a m o site  by v a rio u s  te c h n iq u e s . Low le v e ls  of polycyclic a ro m a tic  h y d ro ca rb o n s  w e re  de tected  
In add ition  to the p r im a ry  o i ls ,  a s b e s to s  m ay co n ta in  secondary  o ils  d e riv e d  f ro m  co n tam in a tio n  
o r  fro m  the in ten tion a l ap p lica tio n  of o il d u rin g  p ro c e ss in g  in  in d u stry . Up to  80% of the  ju te  oil 
in the ju te  bags used for s to r in g  a s b e s to s  m ay be ab sorbed  by the a sb e s to s  f ib e r .  T h is  could 
exp la in  why c h ry so tile .  w hich a p p a re n tly  has no p r im a ry  o ils , m ay co ntain , a f te r  m illin g  and 
o th e r  in d u s tr ia l  tre a tm e n t, y ie ld s  of f ro m  0. 1 to 0.4% . Insu lation  m a te r ia ls  a lso  co n ta in  s ign ifica r 
am ounts of e x tra c ta b le  m a te r ia l .  F in a lly , s tu d ie s  have been m ade to a s s e s s  w h e re v e r  p o ss ib le , 
the p a r t  w hich m e ta ls  and m e ta l co m p lex es  m ay play  in the ca rc inogen ic  ac tio n . --A P C A  A b sts .

889 Som e O b se rv a tio n s  of the D ust C on ten t and C om po sition  in Lungs W ith A sb e s to s is . M ade P u rin e  
W ork on C oal M in er s P n e u m o c o n io s is . G. N ag e lsch m id t.
Ann. N .Y . A cad. Sci. 132. 6 4 -7 6  (D ec. 31. 19651.
In the co n c lu s io n  of th is  p a p e r  it i s  sa id  th a t the m ost in te re s tin g  r e s u lt  of th is  study of lung 
t is su e  f ro m  a s b e s to s is  s u f f e re r s ,  w as th a t in o v e r ha lf the lung tis su e  sam p le s  f ro m  G re a t  B rita in  
and South A frica  p ra c tic a lly  no a s b e s to s  at a ll w as found ir re sp e c tiv e  of the g rade  of f ib ro s is .
It is  un likely  th a t th is  was due to fau lty  tech n iq u e  although fu rth e r study of the techn iqu e  of r e ­
co very  of a s b e s to s , e sp e c ia lly  of c h ry s o ti le .  f ro m  lungs is  undoubtedly re q u ire d . It is  like ly  
that th is  e f fe c t—the d is a p p e a ra n c e  of a s b e s to s  f ro m  the lu n g s—is re a l  and needs to  be ex p la ined . 
The m o st lik e ly  exp lana tion  is  th a t a s b e s to s  d oes  get d isso lv ed  in the lu n g s. The p ro c e s s  of d i s ­
so lu tion  is  lik e ly  to s ta r t  w ith  a re m o v a l of the ca tio n s , m agnesium , sodium , iro n , and a lum inum , 
w hich would leave  a sk e le to n  of h y d ra te d  s i l ic a  o r p o ly silic ic  acid . On p h y sio ch em ica l and 
s t ru c tu ra l  reaso n in g  one would ex p ec t c h ry s o tile  to be m o st ea.sily a ttacked , c ro c id o lite  to  be 
in te rm e d ia te , and am o site  to be the m o s t r e s is ta n t  fo rm . The finding of a m o site  only in som e 
of the lung re s id u e s  would be in  a g re e m e n t w ith such  reaso n in g . The m o s t p re v a le n t type of 
f ib ro s is  seen  in  a sb es to s  is a d iffu se  in te r s t i t ia l  f ib ro s is ,  in c o n tra s t to foca l o r n o d u la r le s io n s
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found in itia lly  in  m o s t o th e r  fo rm s  of p n eu m o co n io sis . At a la te r  stage m a ss iv e  le s io n s  m ay 
d e v e lo p . A th e o ry  link i"  : th is  c o n tra s t  w ith lung d u s t s tu d ies  has been advanced (N ag e lsch m id t. 
1960). A ccording to th. th e o ry  the d ust rem a in in g  in  the  lungs c a u se s  the f ib ro s is  in co a l w o rk e rs  
and s im ila r  fo rm s of p r .ru m o co n io s is , and a p o sitiv e  c o r r e la t io n  betw een am ount of d u s t and 
s e v e r i ty  of f ib ro s is  o r  x - r a y  c a te g o ry  of s im p le  p neu m o co n io sis  is  found. The am ou n ts  o: c u s t 
in  the  lungs a re  la rg e  and m ay  av e ra g e  50gm . fo r  ad v an ced  s tag es  of coal w o rk e rs  p n e u m o c o n io s is . 
In  d iffu se  in te r s t i t ia l  f ib ro s is ,  as  seen  m a in ly  in  a lu m in o s is  and a s b e s to s is ,  th is  does not s e e m  
to  be the  ca se : the am oun ts  of a s b e s to s  found in  the lung  a re  v e ry  s m a ll  and a re  no t c learly - 
r e la te d  to  g rade  of f ib ro s is ;  d is so lu tio n  of the d u s t i s  th e  m o s t like ly  ex p lana tion . S im ila r  v iew s 
w ith  r e g a rd  to  the ac tio n  of c h ry s o ti le  have a lre a d y  b e e n  e x p re sse d . F u r th e r  r e s e a r c h  is  o b ­
v io u s ly  re q u ire d  b e fo re  the m e c h a n ism  by w hich a s b e s to s is  is  p roduced  can  be sa id  to  be known.

. - -  APCA A b sts .
890 A s b e s to s  Dust D eposition  and R eten tio n  in  R a ts . J .C .  W agner and J .W . S k id m o re .

A nn. N .Y . A cad. S c i. ¿3 2 , 77 -8 6  (D ec. 31, 1965).
A m e th o d  of p roducing  a s b e s to s  d u s t c louds h as been  d e v ise d  and an an im al in h a la tio n  e x p e r im e n t 
c a r r i e d  out to te s t  i t .  O b se rv a tio n s  on the h is to lo g ic a l d is tr ib u tio n  of the d u s ts  in  th e  lungs of the 
r a t s  have shown th a t the d u s ts  tend  to  accu m u la te  in  th e  a lv eo li a r is in g  d ire c t ly  f ro m  the  re sp ira to ry -  
b ro n c h io le s .  The w e ig h ts  of th e  a s b e s to s  d u s ts  found in  the lungs of the r a ts  a t the  end of e x p o su re  
w e re  found to d if fe r  c o n s id e ra b ly , b u t the  su b seq u en tly  d e te rm in e d  e lim in a tio n  r a te s  in d ic a te d  th a t 
the  w e igh ts  of dust d ep o s ited  w e re  in  a  co n stan t ra tio  w ith  th e  w eigh ts  of d u s t co lle c te d  by the  s iz e -  
s e le c t iv e  s a m p le r . To d e p o s it an  eq u a l am ount of a  n o n fib ro u s  d u st, allow ance m u s t be m ad e  fo r 
the  red u c ed  effic ien cy  of the u p p e r r e s p i r a to r y  t r a c t  in  p rev e n tin g  the  p e n e tra tio n  of the  c o m p a c t 
d u s t p a r t ic le s  to  the a lv e o la r  r e g io n s . The e lim in a tio n  r a te  of R hodesian  c h ry s o tile  h a s  been  
found to  be th re e  tim e s  g r e a te r  th a n  th a t of am o site  and c ro c id o lite , w hich su g g e sts  an ex p lan a tio n  
fo r  the p re v io u s ly  o b se rv e d  red u c ed  fib ro g en ic ity  of t h i j  d u s t. The re a s o n  fo r  the d if fe re n c e  in  
th e  e lim in a tio n  ra te  re m a in s  to be d e te rm in e d . - -  A PCA  A b sts .

891 E x p e r im e n ta l  A sb e s to s is  W ith F o u r  T ypes of F ib e rs .  Im p o rtan ce  of S m all P a r t i c le s .  P . F .  H olt,
J .  M ills ,  and D .K . Young. Ann. N .Y . A cad. S ci. 132, 87-97 (D ec. 31. 1965).
T he  gu in ea  pig lung r e a c ts  im m e d ia te ly  to inh a la tion  of a s b e s to s  d u s t. T h e re  is  a b ro n c h io li t is  
w ith  e x ten s io n  of the in f la m m a to ry  re a c tio n  to  the a d ja c e n t a lv eo li. A t a l a te r  s tag e  th e re  is  a 
w id e s p re a d  and p ro g re s s iv e  f ib ro s is  of the lung, ad eno id  p ro life ra tio n  of the b ro n c h io la r  e p ith e liu m , 
and r e t ic u l in o s is  and f ib ro s is  of the t r a c h e a l  lym ph g la n d s . The inha led  d u s t e a r ly  b eco m es  co a ted  
w ith  an iro n -c o n ta in in g  p ro te in  to fo rm  a sb e s to s  b o d ie s . T h ese  have b een  reco g n ize d  w ith in  sev en  
days  of ex p o su re  to the d u s t. F in e  d u s t p a r t ic le s ,  too  s m a ll  to be seen  u n d er the  lig h t m ic ro s c o p e , 
w ill p ro d u ce  a s b e s to s is  in  the gu inea p ig . The d ifficu lty  of co n tro llin g  th e  sp re a d  of d u s t h a s  been  
d e m o n s tra te d .  - -  A PCA  A b s ts .

892 Q u a n tita tiv e  D e te rm in a tio n  of C h ry so tile .  A m osite  and C ro c id o lite  by X - ra y  D iffrac tio n .
J .V .  C ra b le .  Am . Ind. Hyg. A ssn . J .  ¿ 7 , 293-298 (M ay -Ju n e , 1966).
T he d e te rm in a tio n  of a sb e s to s  by x - r a y  d if f ra c tio n  in  en v iro n m e n ta l sam p le s  is  d e s c r ib e d . E v en ly  
d is t r ib u te d  m a ts  of a s b e s to s  s a m p le s  on m o le c u la r  m e m b ra n e  f i l te r s  a re  p re p a re d  fo r  x - r a y  
d if f ra c t io n  ex am ina tion . E ach  a s b e s to s  m in e ra l has i ts  c h a r a c te r i s t ic  x - r a y  d if f ra c tio n  p a t te rn .
A q u a lita tiv e  scan  of a m ounted  f i l te r e d  sam p le  id e n tifie s  the  c ry s ta ll in e  su b s ta n c e s  p re s e n t  i n ­
c lu d in g  the a s b e s to s  m in e ra ls .  A q u a n tita tiv e  d e te rm in a tio n  of a given type of a s b e s to s  is  m ade  
by  m e a s u r in g  the a re a  u n d er i ts  m a jo r  d if f ra c tio n  peak  and co m p arin g  th is  a r e a  w ith  th a t of a 
know n qu an tity  of an ex te rn a l s ta n d a rd .  - -  A u th o r 's  a b s t .

R A D I O A C T I V I T Y  A N D  X - R A D I A T I O N
893 R a d ia tio n  —A Look at the P a s t and the P r e s e n t .  I. L . B eau ch am p .

J .  O cc. M ed. 8, 329-337 (June, 1966).
T he  300 y e a r s  p r io r  to the d is c o v e ry  of x - r a y s  and n a tu ra l  ra d io a c tiv ity  w ere  pun c tua ted  w ith  
s c ie n tif ic  b rea k th ro u g h s  th a t b ro u g h t the  s ta te  of s c ie n tif ic  know ledge to the poin t w h ere  x - r a y s  
w e re  o b s e rv e d  by an a le r t  s c ie n t is t .  F o llo w ing  R o en tg en 's  d is c o v e ry  of x - r a y s  and the d is c o v e ry  
of r a d io a c t iv i ty  by B ecq u ere l, the use  of ra d ia tio n  expand ed  ra p id ly  in  r e s e a r c h  and m e d ic in e . 
M any  s c ie n t i s t s ,  p h y sic ian s , and p a tie n ts  w e re  in ju re d  b e c a u se  the need fo r  p ro te c tio n  and 
d o s im e try  w as un reco g n ized . No s a t is fa c to ry  th e o ry  had  been  advanced  at the  tim e  to ex p la in  
th e  n a tu re  of x - r a y s  and ra d io a c tiv ity . S e v e ra l w r i te r s  su rv ey e d  the l i te r a tu re  in  tha t e a r ly
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