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-S U M M A R Y .— C ro e id o l i te  asbestos f ib re s ,  suspended in p h y s io lo g ic a l  sa l ine , 
w e re  in jec ted  subcu taneous ly  in to  one o r  bo th  f la n ks  nf 05 (111 \  la ic  fe m a le  m ic e ;  
75 c o n t ro l  m ice  rece ived in je c t io n s  o f  sa l ine  only M ost a n im a ls  w e re  k i l l e d  at 
chosen in te rv a ls  of between 2 and 42 days  a fa  r in je c t io n  but som e w e re  le f t  fo r  
lo n g e r  p e r io d s  o f  up  to b id  days. A t  au topsy  , m any l \ m p l io id  and n o n - l y m p h o id  
s t r u c tu re s  w e re  r e m o u ' i l  and e x a m in e d  fo r  the p ie s r iu e  of asbestos by  the 
fo l lo w in '»  te ch n iq u e s :  h a e m a to x v l in  and eosin s ta n n ic ;  fo l lo w e d  by  co n v e n t io n a l  
and  p o la r iz e d  Ik ; l i t  m ic ro sco p y  ; P e r l ’s s ta in  : m ic i  o in c in e ra t io n  fo l lo w e d  by 
p h a s e -c o n t ra s t  m ic ro s c o p y ;  m a c e ra t io n  w i t h  IvOH fo l lo w e d  by p h a s e -c o n t ra s t  
m ic ro s c o p y ;  and e lec tron  m ic ro s c o p y .

A c o m b in a t io n  o f h a e m a to x y l in  and eosin si im in t ;  and m ic r o in c in e r a t io n  
was fo u n d  to be the m o s t  c o in c id e n t  and re l ia b le  m e th o d  fo r  d e m o n s t ra t in g  
asbestos f ib res  in  the t issues. E le c t ro n  m ic ros*  opy was essen t ia l  fo r  de te c t in g  
ve ry  s m a l l  f ib re s  and fo r  lo c a t in g  th e m  to  spet i f ic  in t r a c e l lu la r  s t ru c tu re s .

T h e  m o rp h o lo g ic a l  f in d in g s  in d ic a te  th a t  som e m ig r a t io n  of asbestos f ib re s  
a w a y  f r o m  the i n i t i a l  s i te  o f  in je c t io n  takes  place D is s e m in a t io n  is u s u a l ly  
a lo n g  l y m p h a t i c  p a th w a y s  and  f ib re s  tend to a c c u m u la te  in the l y m p h o id  t issues, 
p a r t i c u la r l y  in  the re g io n a l  ( a x i l l a r y )  l y m p h  tuu les; s m a l le r  a m o u n ts  w ere  
fo u n d  in  in g u in a l ,  m e d ia s t in a l  and l u m b a r  nodes. I he f ib res  w ere  u s u a l ly  
i n t r a c e l lu la r ,  ly in g  ins ide  the p h agosom es  o f nun  inp h ag e s ,  b u t  la r g e r  f ib re s  
w e re  s o m e t im e s  e ncoun te red  ly in g  free. S m a l l  n u m b e rs  of f ib re s  w e re  seen in  
the  spleen and a lso in  n o n - l y m p h o id  o rg a n s  such as the l iv e r ,  k id n e y s  and  b ra in  

s u g g e s t in g  tha t som e asbestos m ay e n te r  the b lood  s t ie a m .  T h e re  w a s  no 
ev idence o f m a ss ive  o r  se lec t ive  sp read  to su b s e io x a l  t issues in the  th o r a x  o r  
a b d o m e n ,  th o u g h  t r a p p in g  ol asbestos f ib res  was o b se ived  in p le u ra l  “  m i l k y  
spo ts  ”  in  l o n g - t e r m  su rv  iv o rs. The poss ib le  t ole ol m i lk y  spo ts  in  the d e v e lo p ­
m e n t  o f p le u ra l  p laques  and  m e s o th e l io m a tn  is d iscussed.

T i l ia tK  is mcreasing e\ ¡donee I l iaf exposure In  a.--In .1 os is associated w if li ( l ie
deve lopm ent of me-ol he liomaf a in man (W agner M'-gg- and .Marehand. I '.Mitt; 
W agner. I'.Mia. X ew hou -e  and Thom pson  11 ni.b N -hko l l  < l i t irg  and H am m ond . 
Ihfib). T h is  asso i ia l ion  is borne out b\ e xpe r in iou ia l  studies in an im a ls  where 
nu'sot he l inm al a have been indm  ed l>\ ¡n je i i iu g  ■ hi ‘M i o i hreet I \ inf o ( In1 p leura l 
space ol ra I s (W agner. I'Hig). han is iers  (Sm ith  M i l le r  ( ' lu n g  and Solihull'. I'.Mio: 
Sm it h . M i l le r. K lsasserand l lu b e i t  I !ll>.'>) and fou ! - * Peat nek and Peacock. PMia). 
Poe. C a r te r  W alto i,-  and l la r m g lo n  (P.MiT) repo i led  the u idue t ion  o f  p le iua l  
and peri tonea! mo,sot he l inm al a in mice a l te r  a-begto- had been in jec ted  sub ­
cutaneously in to  the  Hanks n .  ' in i t ia l l y  rem ote  Irom  the  regions w hen ' 
mesot lu ' l iom at a subsequently developed. At th a t  t im e , it was suggested th a t
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asbestos fibres miulil spread widely from 1 he oriion.d m |ecl ion sit os and find t heir 
wav in a som i.-elei 11 v < ’ I. i 'I i it 111 lu I i 11' mi  I i.si'i'i ma I la \ cl' ol t lie l ! Kira ci c a nd a I m h mi i nal 
v iM'cra.

An attempt has now liccn made to examine m     detail the di-seminat ion
ol asbestos lihres altei their in |eel ion into the mi  Ik nt a neons tissues of mice. 
A preroipiisito ol an v s n i i  st udv is a careful e\ a hint ion of t he 1 cell nil (lies available 
for detecting asbestos in the tissues, and the < u i i , ■ 111 lesiilts are aecordimrlv 
presented m two parts first. an appraisal ol si\ mi (hods lor ident ifviiif: asbestos 
fibres in the tissues, followed b\ an account ol the auatonneal distribution ol these 
fibres al ter subcutaneous injection into one or lint h Hanks of  mice.

.M.vnuii vi.s \ m > m icrnons
A si teuton

A In  I r e f e r e n c e  sample of eroeidolite w as supplied bv Dr. d . S .  Harinji ton  
(South African Insti tute tor Medical Research) t he distributions of the lilire 
length were determined b\ Dr. \ ' .  Timl irel l  (M 1! . ( ‘ I 'neimioconiosis Research 
l ' n i t . Dlaiidoueh Hospital.  I ’enarth. ( l lan ioro in)  \pp rn \u i ia to lv  AU‘ > of the 
fibres were between 11-2 and 1-2 p  ill length. and the rema mine fiO*’,, between 1-2 
and 2-0 f t ,  less than .V'„ exceeded 7 ¡t in length, ' fhe tihres were suspended in 
pli\ sioloiiical saline before injection.

M i re

One hundred and seventy OliA/ 'Dae female nine were used, a fil'd (>--S weeks 
and weifrhiim about 2a e. They  were maintained on a cubed diet (Diet No. N(i, 
Messrs. Dixon Ltd..  Ware,  Herts.) and water ai l  l ib i tum.  and were kept in metal  
cnees. 10 mice in each.

! ’omi net  o f  ex¡teri t to i/t

' f l ic mice were divided into -I groups. Detail -  ol treatment are shown in 
Table I. Most ol the animals were killed at i Ih m 'ii intervals between 2 and 12 
days after injection. Some mice were allowed then lull life span and survived 
lor periods ol up to à Is dav s (( ¡roup I ) and (>2a dav s (( ¡roup 11 ).

T a h i .e I . -  ! >t t a i l s  o f  T r e a t m e n t  in T i n t  ant i  Ct tn l ro l  G r o up s
,\u nf

( l I 1 ) 1111 miir '[ «Mitili 111
L 10 :tn me i 1. i< 1 f > i 111' 0 1 ml |i i \ «« '■ « _ r 11 mi 1111« *

i 111, i 11 A 11 »«■ 111 «tut ni'l v 11 « ■ ' • ■ ■ t 1 llllvs i ill sllfCI'sslVI« t Iji\ »
1 1 ;>/> 1 e hi , 1 i li »hi c 1* 1 ml | >1 \ 1' »!< A 1 ' 1 1 -,0ll|i'

I li |, , I d ! 1 " ‘H f H tin Rid , 111 " il 11. i 1L k " 111 \ . " M 1 ( 1 : t\ .
11 1 .’0 'M in i  ( h l"l< Mt< fl -illlllr »ri 1 \ . l' i \ « n ,i m <2 mu|> 1
l \ il 1 ml | ft 1» >1< a'lftt 1 - it ll Ik • »nip . _i\ <'ii ti-s in j.i-1 ji11> 11.

A u h

! W ice in en ,ii| 1 tinti 1 1 i in e  ,1,-m I 1 1 "111 ,t -mul< • 1 »,11 < ) 1 ,111« m ;t t « •< 1 ¡11 t m i l  i t n i )  1 "  1 h e w
M ICS IT! C l o l l ] -  I 1 a n d  1 \ ■ i ............. 1 IV < ' 1 r » m i  ¡t - » ‘ j ».11 .i t v’ dal < li. al-" .1 I l i H M  t ft I i iindttinK hr
c n n i | i -

2  \  C'MUCC in " d i r  w t t - l l - c i l  l i» l  ; II tit |C( 1 Mil l  s

\ n i m a l s  were k i l l ed  by e t h e r  v a p o u r  o r  bv ce rv i ca l  d i s l o ca t i on .  S t a n d a r d  
necrops ies were p e r f o im e d .  I n j e c t i o n  s i tes were e x a m i n e d  f o r  ev i de nce  of



i n:n i \ er l  ci  11 m | c i l i u i i  ni  , i I m ■ 111'  i n i n  t he  11 [, ,t, i , i i , i ! mi i I m r . i c i c  i . i v i t i e s .  C . i i v

W .1.-. I <1 k('l I I II .1 V I (III I I I" ‘ |'l I II.I I IM|. ' .1 M i  j  I I I - Mi l l  I I I ’ -I II - dlM'lll'J .! lit M| M\ . T i l l '
Ic >llo\\ mil: tissues u r n  11 * 111 m \ i 11 H i m .....A !m i \ ,, i > m : m  ! mi i axillapv nmnin.il
MIC! I 1,1 ''I 11 III I I Mill I Ml  ,1 III I Mil ,1 ‘I I ! Cl IC I \ ! II | ill I I Ml 11 , | ! | \ III I I '  I I I I IlC, I ,1 III I I IPSopll. le I Is
in i ii ic I ili ii'k 111 ,i i'l ,iiii I ! n 11 111 i m i 1 111 mi k 11 \ ci 1 >h i ii ! j i  11 ic\  ,s o \  ,u ics . hr; i in .
east i'i mi l  (Ml m , 11 t ract  t h e  111 m i , 11 ■ i r  wal l  . mi l  .i I n l o i :, 11 i.i I wa l l .  I m t h  nl ;m<l a w a y
I IMII I I IlC ¡1 I jeel II III s|| r (s ,

M r l h m l s  //.vi r/ / hi  ili l< cl i mi  H'-ht s/ic I ' l ' i i  ■> m  lh' lis.sin <

U i / h l  hi irni.^rii j i i /  T h e  t issues I i \e<l  in l in i i i n  s m i I i i I imi i  w er e  ill vest Iya I (“< I ns 
fol low s :

I I ’ll ni  flill sect ions | i re | Mi ' ( ( l  nt m ii we re  st , l i ned eil In r w it Ii l ineinat  o \ y t i n  
a n d  covin or  l i \  I '<i l  > i n e 11 m n I l or  i ron a n d  e x a m i n e d  h \  c o n v e n t i o n a l  1 i ll i 11. 
in iero.-eo| i\

2 . T h e  l i a c m a t <> \ \ l i n  and  eo -m  s ta ined  sect ions were also e x a m in e d  u n d e r  
| i o l a r i / e d  11 e 111 loi  t he  |>i'esenec ol l i u ' e l i i n m  ill | >a I t a les III t he  tissues.
A It ei dew a \  i lea w i t h  x \ lo| a nd a l cohol  ,n Id 11 an ml v ,  l i m n  w ere i ne inera t  ed 
at .Vli l  ( ' . l o r  I l i o n i1 in ,i S I ' W  It m i n  oi ia uea a I o r  (< l a l l e n k a m | i ) .  T h e y  
were I l ieu d r \  m o u n t e d  and e x a m in e d  h\  | i ha- e  i n n t r . i ' t  nueroseo|  iy.

I 'lh  r h  m i i i i / o i i M i i y /  T i ssues w e i e  l ixed in e I u! a ra I d e h \ (  le in I ,a M
e a e o d v l a t e  l u i l i e r  ( | d l  7-1)  l or  2 hor ns p o s t h x e d  w i t h  I '',, o s m i u m  t e t r o x i d e  in 
\ e m n a  I ai  et a I e I u 111 er  ( | d I 7 - I ) l or  2,0 m m ut i s  del i  \ d ra I ed \\ 11 h m e t h a n o l  t real  ed 
w i t h  |>ro|>\ lene o x i d e  a n d  t h e n  e m h e d d e d  in a r a l d i l e  I l l i a t l n n  sect ion (l ion to  

w er e  ( i l l  on a 1111 \  lev-t  v | ic nil  ra m i e m t  n i ne  Sect ions we re  s ta in ed  w i t h  
K a r n o \ s k \ ' s  a l k a l i n e  lead sta i ni n' :  m e d i u m  a n d  e x a m i n e d  in a S i e m e n s  o r  a 
I ’ ll ili I Is K M  at III elei t m i  l in irl  cm ope Sa III pies o| r i m  H Ic .111 e I i hres w ere ell) I ledcled 
in a i a Id it e in t h e  sa I ne w a \ lot c mi it m l  pu r poses

Tis si n  i inin i a h i m . T h e  l es i du e  ol each s p a  m i n i  was m i n c e d  w i l l )  a l ine  
scalpel  (a new M a d e  l ienm used loi each s peci men l o  a v oi d  I r a i i s l e r  o f  asbestos  
I ro m one t issue t o t h e  next  |. a n d  t h e n  mac ei at  ed h \  a mm 111 iea I ion o f  I lie1 met  hod 
d e s e n  lied b \  h o l d  ( I u<i7 i \  l imi t  m a c  ol I he mmc i cl t m u e  u as m i x e d  w it h 10 ml .  
ol 10'h, acpleol ls p o t a ss i u m h v d m x i d e  a n d  l i e i t c d  on a w a t e i  h a t h  loi I 2 hours  
1111111 t h e  t issue had  been l i ne U l i a a m e n l e d  T i m  i c s i i l t i m  suspension was them 
c cut ri fueeel  w a s he d  w i t h  l l i m e  i bai lees ol d is t i l led  w a t e r  a n d  a s m e a r  wa s  
p r e p a r e d  I r o m  t h e  deposi t  T h i s  was m o u n t e d  drv l or  e x a m i n a t i o n  l iv  pl iase-  
eon tr as l  m lemseopv

' )S K K \  .\ \ / .  \ \ \  \  M s  I ■ . 1 : 1 1: 1:1 ( K . l ; .  I c \ I, I M :  \  M  I K .1. r .  !U i h

Kart  1. ( ' ( I H I  ( H I 1 I s o i l  d \ 1

i; i > i i

I I I  / d l l ' -  l/c

1'^

I'll tl II" f h h i r l i i m  i i )  . 1 -s i l l  s i - i s

I- l i n t - '  >I I  i t d T i  -

T i n a pi (‘' ( ' I  I f e ol lib n -  m 11(■ s i j n  ||( n. Mi l s 1 I -SMi's .n i l ic in |ec! ion si te ill 'lest
m ice i: i \  ('ll llsln ‘- I ns  , iud t im ,,l i -em e ol sin h l i l ac - Ill t Ml I 1m l  mi ce i n |(‘el ed V n h
sal 1 IK* p m \  a h ‘i 1 t h e  | >i r  i \ <• a ml  m "a a 1 i \ d ( l a 11 1 <ih 11» . i i  \  lor assess me t h e
' a ! l i r  <ol d i l l e t e lit met 1 M M U In 1 ili I n  l i l r j  ,t | m *-1 O' i'l.M m \ . m o i l s l i ' s l l C s .  ' him
i n , ' ' i l l  < i'I iscM a 1 loi I - Hi m I n !  lnil ! 11 1 he - i \  i,n 1 hoi Is Ms ( d a i d  v i i m m . i r i / r d m i  T a b l e I I .

( ' c r t a m  Leamial j n »mt - .11 ( '  \ \  Ml tl i - I n -  ms
d  I I / i u n i  [ I i  i i s f c l  K i l l h m  i r H i " i i i ' i ' ,  m i l l < t ) s / „  1 l i / h l i s m  >d < i  d f u f . The ranee ■ o k

asl >< l̂< IS III  Ill's M “( “It i>• o l | \  l ( l l | s | \  h m it ed i • \  l :heir size . 1 1m* I m<* 1 hod i s  i i ns mt i di le



l o r  l i bras  nf less I han a hi m l  2 u m lenct  h. 1 l a e m o s id c r i u  ara m i l l ' M i l l  cn a n n  m u lal  e 
i l l  cl< isc f( ■ 1; 11 j < > 11 t n  asl a ,-l i is l i lues and p r o v i d e  ,1 Useful  i n u i k e r  in l e r t n i n  t issues 
such as I\  1111111 nodes.  T i m  ,i -‘•m l a t i m i  n  mi l  l o n n d  m ^u l id | i n r im i  h \  in . i t o i l s  
< m f a n s  an d  the  d i ‘l m l  m m ul smal l  l i bras m l i ac ina  111 \  \ t in and  c i m i i  s ta ined 
m a l a r i a l  f r om  such l i aM im  i s d i l l n a i l l

a / /  / i l l  r i i j j i  li . s i t i un is -  1‘i r l  s s h u n ,  i n j h l  in irrn.sri i / i i / .  \ 11 11 <) n LT11 as h m l t i s  (¡ l i ras 
ara i if 1 «mi assoc iated w i t h  h a a t n m i d a i  in.  and  a rc  t hemse lve s  aoa lad w i t h  i ron-  
c o n t a i n i n y  p ro te ins .  s l an t s  l o r  i ron  a i a  not  | >a rt ian la i I v 11 a 111 In 1. A d i s l i n a l m n  
r a i l  ha d r a w n  hat wean I l i a  d a r k e r  s t a i m n y  a s h e s l m  Idi ras and  pa ler  s t a m i n a  
l i ae m o s id e r h i ,  l i n t  in o n r  a \ | i a r i a na a  I l i a  mat  hod is m s a i i s i l i v a  as lass I l i a n  a l l 1’ ,, 
o f  e ro e i do l i t e  l i hras  s ta ined  p o s i t i v e l y  l o r  i r on.

a // /m i n(¡in si l i m n  s m tr uu n n  m i ul  k m ; ji /i i isi k 'di i I nisi  in i rrnsro/n/.  T h i s  mat  hod 
appea rs  t o  ha m ore  s a m i t i v a  t h a n  the  e x a m i n a t i o n  of h a e m a t o x y l m  and  aosin 
st a inai l  mat  ar i a I . It is par t  i < • n la rl  \ 11 -a ■ f’l 11 fo r  sol id 1 issues snai l  as li \ c r  and  l i ra in.  
K n i t  l i c rm nr e .  it is s t i l l  possib le t o  loca l i ze l i hras w i t h i n  i n ta c t  t issue sect ions.  
K r a y m e n t e d  co l l ayen ms v . how e\  <t  yiv a r ise t o  false posp i \  a resu l t s  and  t here is a 
i isk ol  c o n t a m in . i t  ion w i t h  e x t r a n e o u s  asbestos p a r l i c n l i r l v  I r om  the  l i n i n y  o f  
t he  m i a r o in c in a r a l  o r  oven  i t s id l .  ( 'a re f i l l  f o c i i ' i n y  m a v  l adp to  d i s l  ¡mu l ish  con-  
t a m i n a t i n u  asbestos l i h i a s  i f  t h e \  l ie i l l  a m ore  s i i pa r l i c i a l  p l ane  f r om  t h e  m a i n  
spec imen .

M n c i  i n l i i i n  . /i/iu.st -nn i tm.s l  in i r i ' i isrn/n/ .  T h i s  p i o i c d n r c  is m ore  sen s i t i ve  t h a n  
h a e m a t o x y l m  and  eosm s t a in i i i y .  lm t  i t car r i es  a ser ious r isk o f  f a l se -pos i t i ve  
resu l t s,  par t  i cu la i  lx in re l a t i o n  t o  sm a l l  f ibres.  T h e  resu l ts  are im p r o v e d  if t he  
m a c e ra te d  t i ssues are n n c r o i n c in e r a te d  be fore  e x a m i n a t i o n .

u ii ¡in i n  [fi n .si r l  inns  . Inn i i inh i.ri/l i it m i l l  t osm / i i i h u r . i i i  Hi /hl .  - A l t h o u g h  useful  
f o r  de tec t  ina l aree l ihras m ore  t han 1 U / / i n  lei eat h t his I eehnicpie is unsat  i s f ae to rv  
l o r  t h i n  I i l i ras in w h i c h  hi re I n i l  nance is t o o  we ak  to  l ie det eel ed.

hhhrhi i i i  n i i r r i i sr i i / i i / .  T h i s  p ro ced u re  is not  s u i t a b l e  l o r  se r cen iny  f o r  t he  
presence o f  asbestos l i hras hut  it is in \ . t i l lab le l o r  con I i n n  m y  t l i t '  presence o f ,  a n d  
i d e n t i f y i n g ,  l ibras f o u n d  b \  o t h e r  m e t h o d s  ( Ida I).  It is assent ial  f or  de tect  i n y  
\ c r y  s mi l  11 I i l i ras and pa rt i al l 's .is smal l  as f id 2.1 A  hav e  been i del  it ¡t ied w i t h  t he  
elect r on m ic ro sc ope  in t h e  present  w o r k .  K l e c t r o n  m ie r os co p v  is also r eq u i re d  for  
th(> precise l o c a l i / a t i o n  o f  asbestos w i t h i n  cel ls (K i y .  I). I t u r i n y  cut  t i n y .  t he  
m i c r o t o m e  k n i f e  o f t en  d raas  asbestos l ihras t h r o u a h  the  t issues.  y i \  i n y  r isi '  t o  
eharaet  er ist  ie t ears w h i c h  a re so met  l ines hel  pi  ul in In, at in a a sl iest os in a s p e c im e n . 
' f l i c  d i s t i n c t i o n  b c l v c u i  asbestos l ibras and  i es id i i . i l  bodies in phayosomes  or  
y ra i l  t i les o f  haem,  isidei  in oi mel . i  m u . is us i ia l l  v ~t i a i a l d o r w  ar i l .

It was c on c lu ded  tha t  t he  most  e l l e c t i v e  mi  I leal  lot sc reen ina t issues for  
a si lest os is a com I ana 1 ion o I ha em a l  ox v 11 n and  eosi n s| a m m y  a ml  m i c r o in c in c ra t  ion.  
' f i l l '  e f l i c iencv ol  the.se m e t h o d s  is i l l u s t r a t e d  in ' f a b le  I I I .  w h i c h  records  t h e  
d i s t r i b u t i o n  of asbestos l ihras m 10 .1 01 1 .1! and  m n i e  d i s ta n t  I v m p h  nodes 2 t o  12 
da v s  a l t e r  s u b cu ta n eo us  n i | c c t i o n  ol asbestos i n t o  t he  Ha nk ,  y r o u p s  I and  I I  are 
t est a n im a ls  1 n |ect ed w it h a.sliest os ai m ip s  I I I  and l \  a 1 ■■ cont  rol  a 111 ma ls  in |ect ed 
w It h sa l ine (see ’ I a I )|c I 1. d h rcc poi  11 ( s emc i  ; r .  I ’1 ed n t a III v . I he h in best v laid o f  
posi t  iv e 1 cst i l t  s was o b t a in e d  111 y r ou p  1 in 11111 e w l i r  h rceei  v ed th e  lai  yer  t o t a l  d i s c  
of asbestos I n bo t h  test y r o u p s  the  p r o p o r t i o n  ol  po s i t i v e  resu l ts  dec l i ned  in 
t he m ore  d i s t a n t  Iv m p l i n i d  t i ssue.  T h e  tendenev I01 mu  ro i nc u ie ra t  ion t o  p roduce  
lu l sc -pos i t  i ve  i cs u l t s  is i l l u s t r a t e d  bv t he  occas iona l  f m d iu y s  in a x i l l a r v  nodes f rom 
cont  rol  i l l ice ( y rou  ps I I I  and  I \  ) i n jec t  ed w i t h  sa l i ne  on I \ .

I 1111 K. k \ . \ \ Z \ \ V \ .  M S. (' .  l i l l i l ’. K C k.  1!. I.. ( ‘ VltTKI! A M I  F .1. (' . KOK
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T h e  I ì s m k 's in u h i r h  a - b e a t o -  l ibres m a y  I *«■ I n c a l i / r d  u i l l  he e onsi der ed u n d e r  
t i m e r  inai l i  h c ad i nu a  I he l \ 111(>h<nd s \ a l e n i  mesot  l icl ial  I i ~ 1 1 a n d  ut b er  oryans.  
i t  m u s t .  h o \ \ e \ r r  he a t i r a a r d  I h a t  a sbe s to-  n u i \  tic d e p ns i t e d  i n a d v e r t e n t  ly ili 
d is t a i l i  t issile-, as a re - ul t  n f  t a u l t \  i i i | e ct in n t ec l i n i i | i ie  a p r o b l e m  u h i r h  is 
p a l i  i <■ 111 a id \  I i k e I \ t < > nei n r u l ien l e p c a t e d  i n j re t  ii m -  i >1 larec  v o l u m e s  oh m a t e r i a ]  
ai'e II sei I. I )e- pi t  e t h è  i a re I a kei  i tu a \ ( ad pel let  rat i m r t I le tul i  t li iekness < >f t he 
l i n d \  u a l l .  a e e id e nt . d  n i t r ap e i i t cm e. i l  n i |eet a >n n| a -b c s l n s  nei i i r red in a l e u - 
nist .mees.  là \ li le alee ni pene)  rat imi  « m i n u m i  m e  Hi m i n  11 < au <j re ai p I w luci» n e r e  
ki II ed he I nre 111<‘ e I si 11 da  \ a m i l i  1 é.~> nin r  11 o m  r  i m i p  I I k i l led I » •!( ire t he ( i -. ' l id 
d a m  De ,  inai t s n f  a -i  ie.-t na u r i e  aria i aa 1,1 li e 11 u l u l e  i mi 111 Ics nr  p ia ( p i r a  oli  t l i(‘ 
sei nani su i faci '  in I I a -e c iaes. m eli i i i ne mnal  i n m  mi ai I \ 111 11 ic s i ih ph re n  ie spaees,
I 1111 pnr t  a la | m t i - . imi  . n ni i m I t he a picei  i d i i  me 11 i in ai m i  I li f a m i  i - u ere anniet  i nies 
In im i  t ] i ri »1 ill I mi i t  I l a  a 1 m k an mal  i a \ il \ Sin ì i an im a l a  | a \ e hecu e \ c l  ude 1 I r ol l i  
i li ri her  di  t a i leiI n a i- ii k i aI a ai in 1 he aeri  ii m - 1 l i . i t I n i Inu .

• \ n  U I H ' \ p e i t e d  e ha imea  u r i e  a m i  ,U ( h e  - uhi u/n m an.-, i n j i f t n m  s i l i * ,  a p p e a r -  
a m ea u ere ai m i l,i i in in me I n i  ni r m u p -  I and I I  i are Ta  1 ile I ) X  il ni e rm la a al test i is 
I l ia ca  u r e e  p re -e nt  in t h è  aul i r l i !  meni la  t i - m c a  il al l  staees ut t h è  e x p e r m i e i i t .  
T h e  p r n pn r t  imi  n f  l i l i i 'es l y i i iy  inal i le t h è  p ha ynaoni ea  n f  inaia nph. i pea in i  a eased u it li
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SIM : It.STK i.\ (IF SSI ' .F.STos Fl I ; K lv I (IT)

I l l u s i o n  1)1 t i l l '  I I I11 I 11 i r k  1l(“ss ( 11 t i l l -  b, id S Wa l l .  W i l l i  Ml ! I-I i | III 'll I I l ' | I 1 r ( l \  Al l  a/..I W ,1 . 
mi  | ii i M i -nI mm I r \ |  )< ■ i m i c n l  --1 \ n  . m b r - i o  , i | i | i ‘ ‘ i i i i |  in I im 111 ,i mil l' . '  . i \ i l l , u \  l \ m | i l i  
111H11 u n i  11 I I n ■ I 11 11 11.1 \ <i 111 i 111 |r i  I n i i i I I x i l,i s i i l • i ■ 111 l" 1! \ i ,ni( I it w , is cli',-ir
l l i . i t  .i 1.1 r i  c | ii 111 ii ii t ii in nl  111111 ■ ' 11.111 i n -  n < 11 \ i 11 11 ■< I c,i i i ! i l l s  i n  l l ie 11 in m n. 11 I \ m pl i
n o d e s.  \ s b r s t o s  l i l u i ' - .  I , i ter  c i i  us i  i ! t he  m n l  Inn-  i i " l  . i r  o b - r i  \ r d  hi  I l ie 

i hi  I i';i la t hi ,i I i n n u m a l  a m i  I m n l u i  n o d e s  s i t e s  u l n i ! :  a n -  m. l  m \ o l \ H ( l  m i n t a c t  
a 11 i mi l  la

\  lew l i b i r s  ri *. i < - h d is t ant  nun I \ n i j > 11 < > 111 urn . i n-  a n d  ' i - - i n ' s  j u i > I > a I > 1 \ in f Ik " 
M i ii id T l  ic | ii >i lit ( i j (• 1111 \ nl I ! IM i s  i n 111 t In • \ a s< 11 la i s 11 hi  ' ' in k in >w n , i I It HU lie
n t l ie sn I lent a nci n a  | is mes a I 11 ic sii c i if m |cct u a i 11 m i n i  c1 r. i in mu I \ in | ill nodes

w he r e  t h e r e  a rc  a n m n l i e i  nl | i u t c n l i a l  I \ in | ilia t h 11\ c m  m -  ■ i nincct a nis ( P r e s s m a n  
a n d  S i m n n .  I '.Hi I . M n it 11 Ihli.h) n r  / in t lie t h i i i . ic ic duel  It i s | i rnl ia I ile t hat  llinst. 
aslic.stns f ibres t r . u e l  i nside i i i .k rn| i lnnjes t l i o i i nh  m i i i i h  l a m e r  l i l ires mas lie f ree  
ill t h e  I \ in | ill n r  b lond . t e n  In rite ti lues w ei e net asinna 11 \ seen in t he ( issues w h i ch  
enni d mi l  r n n r c i s . i b l s  l i . u e  been l a r r i e d  t l i e i e  m - i d e  mai  11 iphanes W i t h  one  
e \ e ( | i t i n n .  no e \  i dence lias r n i r m r d  to , - iUi' j isl  t ha t  . isbe . lns  a cell ini t ial  es selec-  
1 l \  e ' \ m I he snbseri  is.i I t issues t h r  obs Kills | a i n r  l s l n n  I n n s  I nr  mi  aj ici l t  w h i ch  
i m l  l a-es mesnt 11 el m m  a t a T h e  si lie le e \ r e |  it ii ill m i n 11\ ided 11 \ t h e  | i lein a I "  m i I k s 
s p o t s "  in w i n c h  s ma l l  n u m b e r s  nl asbestos f ibres w u r  i o i m d  d m m p  t h e  l a t e r  
s t a r e s  nl t he e \ p i n  me n I T h e  ' m i l k s  s p o t s '  <oi U. nn in ms ni.u r u p h i i r c s  m i d  
a i e  perl  used b\  ela In iral el \ coi led c a pt l l a i i e s  ( L a m 1 I ibies b ec o me  f l a p p e d
ill these sites a n d  it a  possible t ha t  p le ura l  mi l ks  s p o t ,  l oaded w i t h  asbestos,  
i nas pros ide 11 ic n id ns I rni ii s\ h ich lx 111 i p le u ra  I plat pies a i id p l em  ,d mesi it hel  i om at  a 
all bed  pient  IS lies elop

T h e  t issue M e n t i o n s  t o in|ee1c<l asbestos l i l i res were 11 n i e m a  rka ble.  but t w o  
poi nt s  mas be stressed I'hrsl t h e  mte l i s i ts  ol t h e  o- p a n - e  a p p e a r e d  to lie 
I >i oa (11 s re la I ed t o I he a m o u n t  ol a s I ies( os present  The a \  11! a rs I \ ill pli nodes,  l or  
e x a m p l e  c o n t a i n e d  i . i t he i  l a m e  a m o u n t s  ol a - b i ' s t n -  w hi c h  s t i m u l a t e d  t h e  
dcs eh ipn lent o f  I s pica I 111 u mi s e i a 11 nli unat  a w i t h  ir i a n t t e l l -  - in  111 i r t o ( t lions; h on a 
s m a l l e r  si ale t h a n j  t h e  i c a e t i s e  lesions l o n n d  at t h e  m i e i t i o n  sites.  I n m o r e  
dist al  Is m p h  nodes asbestos t ibres we re  l e w i r  ind e s o k e d  l i t t le  o r  no t issue  
response.  Seeondl s a s b e - l o s  bodies we re  l a r e l t  seen It i- w 1 II rceotmi / .ed t hat  
t h e  i n c i de ne e i >1 l l i r s r  s t r n e l n i e s  \ a i tes m dl l te i  ent  pm ie- ol ex peri  i n ent  a I a n i m a l s
( W a n n e r  I t l lei l  thes a m  icadi ls  p i o d n e e d  in " i i in ea  pi a n d  ill h a m st er s ,  l int
t i les l i a se  not been eneoi i i  it el ed ill l e t s  ( H o l t  Mi l l s  a n d  h on m j . I '.Hi a . ( t rass a nd  
d e l i  es i lie I tMi7 ) a in I I i .i s e on I s area  - l on a II s been - r i  n in i i m r  ( k ’ a r  d  «/ ,  I !M >7 J. 
It is d i Hie u It t o aeei mil  t I m t h is d i II eren ee as t In a e n  n m i e, i si i in es i dence t hat  t he  
I n r m a t i o n  ol asbestos bod ie -  is ( s s e n t i . i l ! “ an 1111 I ,u el 111 la r p i o o s s  l o l l o w m n  t h e
ill | (“i I ii n i ( il a Ii I ii e 11 s a n la ri npl  nn.. e i I ) i “ I 1 11M ■ 7 I I ol 1 a n d  \  i i l l l i r .  11M > 7
I tot ha in a nd I I oil I ’ a is so i /  u k i 11 el 1 h u m .  I hi >' i , oh w a \ l o - n  ol asbestos bs 
I issue ma i  rn p| i a n o  sn nis • o I m m i Ins- ei teet i s e in i O '  and  n i n e  I hai l  in p u n  lea

l " M a n d  h n n- t  ei s 1 h ir j ii » — i iti Il ( s w k lei i e, ili not ! IM ,M i hule ! ! 1̂ 1 hat asl iest os
1)0(1 II ■s a re  1oi n led III 1 Olt in i ! -  ¡.Ili • io pi oli! pi i - d i s t i ■ t\ rtj l i ­ 111 lili d lie b o r ne  m
111 mi l that t he  sper l  1II i! \ M| ,1 sbe !los l ui dl e-  1 - 1 il 11 i<j nn le l ' III li i \ ( | uest inned
(( ton nli I' l l i t , , .SS dl ' r i c \ 11 Ir <hai ics a n d  I t e  s  F m;,s ( .aei isl er  a u d  A d d nmt  on
1 nun ]

< 1'lie (list u r l i n e : le 11 li re 1)i t tir pò ' ( “III ex pel 1 m en  1 '\ i -• t he  e 1 ein renee ol w hat
a pp n a red t ( , he ,.s i m‘m| , i- 11iM IT III t l ' - UH' 1 i on i sin ne o : i it.- lint m 1a 1 ed emit  m l  mi ce
símil .a r ex pi ■nell'  ( li.l \ »’ In*'ri !  i (“i ii a t ed bs o i l i e r  ms rst \il.a! o ís  i( H o b l i n i .  1 ‘.Hifi )



A l l h o m d i  eotiaidei  a l ) l ‘‘ ( . u c  \ \ ¡ is t a k e n  w i í l i  al l  p rn ee d ur e s  ¡ n v o l v i n e  asbestos  
l ibrea 0 sri i i i .^ l i k e h  ( l i d  a nm c  n  m I a m i n a t  ion ni ( h e  e n n t i o l  n ni m. i ls  n i r u m ' i l .  
( ' n i i l a n i i n a t  ion l i a -  a U n  been n b a e i x c d  in \ w l d  a n í m a l a  I n  i n ■r iii t h e  \ 11 ■ ¡ 1111 \ ol  
asbestos i mi K- i  in S n u l h  A f i l e n  ( \ \  cl is ter .  1003)  a n d  ( l ie  p icsenl  obserx al i d u s . 
al l  Iui i i u ' I i i i i \ u l \ i n ” n n l \  a s m a l l  p r o p o r t i o n  ni a n i m a l ' ; ,  c m p ha s i / . c  t h e  e x t i e m e  
r a r c  ti cees sai \ in ha nd lina asbestos in t lia l a b o r a f u i x  .

T lm  w o rk  repo r led  in l i l is  papor uas  u n d c r tn k c n  d i i r in p  the  tenure  (h \ k . K . )  
nf‘ un K lcano r l io i iw a  elt In te rn a t io n a l  ( 'a l ice r  Keilow ship ol ( l ie  A m er ican  ( 'a l ice r  
iSoeiety. aw ardcd  l iv  the  l :nio In te rn a t io n a l is  ( 'nu tra  ( 'a i ie rmn. S npport  was also 
p ro v id c d  I iv  eranta tn  t he Chcstcr l ie a t tv  Research I nal it l i te . In s t i t u te  o l ’ ( 'ancor 
Research ' I ! n \ a i  Cáncer H osp ita l,  í rom  t l ie  .Medical Research Couneil and the  
l í r i t i s h  K m p ire  ( 'anecr ( 'am pa i^n  f'or Research.
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