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&T9 th&ra £«artkc» ̂ nastiont.- -ua th» ctacsa Qasstlanx 
(So response?)* If • •■t, tm will paos to tlx® last pa&sr, that of 
our host, Doctor ̂ vva.M, vlio will diacuas his
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studies on pulmonary cancer in tha experimental exposure j

to beryllium * j

BY DOCTOR VORWALD{ j

I»ia sorry to say tha report I ’m about to give j 

emanates from the work of ray co lleagu es, p a r t ic u la r ly  Doctor 

P ra tt, and Mr. Darken, Mr. Del&hant and Hr. Urban of the j
Saranac Laboratory* A lso, the second remark i s  that the |

hour is  la ta  and as host to th is conference, I’m sure that | 

they w i l l  agree w ith ne when I cut roy paper d r a s t ic a l ly ,  j

so that I  w i l l  not fcfe ■- longer than tan minutes, i f  th at* j

Third, I  am not going to bow to those who champion the j

human axparim antation versus animal experimentation beceusa j 

these observations are purely accid en tal* They varan * t  

planned* The snimals performed the experiment fo r  u s, Rad 

vie have r e la t iv e lv  l i t t l e  to do with i t ,  except to place

them in an environment fo r other purposes*

B r ie fly  than, tha report in v o lv e s,th is  p i lo t  or 

te n tativ e  ropert involves an exper* nt wo are a wore o s-  

posing largo groups of white rats to inh alation of atmos­

pheres contaminated with beryllium  in  th form of pure 

b erylliu m  sixlohate, in  one iu s.a n c ®, and - uno form o f pu. 

b aryllivm  oxi -■ in another* ThoanimalB, the white r a ts ,  

and I c a l l  atten tio n  to that, that these animals are not

»

mice, were brad in  our own stock wad they come o rig in a lly  

or are descendants about 193o from the Worcester In stitu te



and no a tte m p t h as been  mads to  in b re ed  or to s o le c t  the 

s t r a i n  and the s t r a i n  i s  s u b je c t  to  lym phosarcom a a t  a  low 

In cid en ce  r a t e  which i s  n o t p r e c i s e ly  known by u s ,  becau se 

la r g e  enough grou ps o f  an im als have n evor boen kep t in  a 

d u ra tio n  o f  l i f e  experim ent#

A ll  r a t s  under t h i s  o b s e r v a t io n  were fe d  ad l i b  

w ith  a s ta n d a r d  d i e t  o f  p re p are d  dog chow find w ater. Tha 

ra t ',  were exposed  to  pure b e ry ll iu m  su lp h a te  in  an atm os­

p h e r ic  c o n c e n tr a t io n  o f  0«011 m il l ig r a m s  p er c u b ic  fo o t  o f 

a ir #  The r a t s  wore k e p t  th e re  under ex p o su re  f o r  u su a l ly  

s i x  and a  h a l f  to  seven  h e a r s  d a i ly  f o r  f i t©  days a week nc 

the a n im a ls  which I  w i l l  r e p o r t  one, one o f  the o b se rv a t io n s

mads o r tha o b se r v a t io n s  which I  w i l l  r e p o r t  upon are  made j
j

upon an im als th a t  have had th a t  e x p o su re  co n tin u o u sly  f o r  

ap p ro x im ate ly  th ir t e e n  months#

The f i r s t  s  1 i  >, Jim # And, I  w i l l ,  r a th e r  than  j 
to show you a l l  o f  the e p i t h e l i a l  ch an ges t h a t  have gone on ! 

in  the bror.-• h i a l  t r e e  o f  th e se  whibe r a t s  d u rin g  the c o u rse  ;• 

o f  t h e i r  e x p o su re , nam ely, a t  one month, a t  th re e  m onths, , 

s i x  month3 , n ln ’ m onths, ten  months and tw elve months, I  ; 

tak e you lirae d i. lo ly  .> the fo u r  toon month a n im a ls .  At th a t  

t in e ,  th ere  were on ly  fo u r  w hite r a t s  l e f t  in  the experim ent 

in  th e la r g o  group o f  -  w e l l ,  in  Ha© group o f  f i f t e e n  fo r ,a le  

w hite r a t s  b e in g  exposed  to  b e r y ll iu m  su lp h a te  in  the con- 

c e n u r s t io n s  which I have g iven #  A t t h i r t e e n  and tn roe q u a rt

M6*.j
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m onths, i t  was ob serv ed  th a t  one anim al v^.a 111 , and so a s j 

i s  our custom , th a t  an im al was s a c r i f i c e d  r a th o r  than to  J 
a llo w  i t  to  d i e ,  and we, on k i l l i n g  the an im al, wo o b serv ed  j 

a  v ery  s t r a n g e  lo a io n  which we had mover h e r e to fo r e  ob serve^  

in  our r a t  co lo n y , «nd h are  i s  the g r o s s  lu n g  o f  th a t  r a t ,  j

and we se a  th a t  th ar  a re  p a ro -b ro n c h o la r  f o c i  o f  r e a c t io n  j
I

to  the b e r y ll iu m  th a t  h as become b e ry lliu m  s u lp h a t e ,  th a t  J 

h as become l o c a l i s e d  in  l' jso  a r e a s  in the lu n g  and in  ad — j 

d i t io n ,  we se e  P.I3 0  r a t h e r  c o n so lid a to d  a r e a s ,  c:A h a re  i s  i

on a xnd we can pick c- ne out*
Hare i s  c a c th o r ,  and in  t h i s  a r e a  h e r e ,  and a l s o  

t h i s  la r g o  turaor m ass a t  t h i s  p o in t *  That i s  one w?©8-*

The n e s t  s l i d e *  And, the second a n im a l, now, 

su b se q u e n tly  th e n , h av in g  nado the o b se r v a t io n , k i l l e d  ml 
th re e  rem ain in g  a n im a ls , rem ain in g  in  th a t  p a r t ie u l& r  e x ­

p erim en t, and I  s h a l l  now show you the lu n g s o f  the tn r se  

rem ain in g  an" m is  and we have h are  the lu n g  o f  & r a t  a t  

fo u r te e n  months o f  e x p o su re , the g r o s s  lu n g * J© se e  wt© 

tumor l o c a l i s e d  in  the ap ex * We can  soe the sm a ll x o sio n

th o re . b’o can sea it in the lugn, wo can sea a at.:axx xO £> 1.

at that point. •Ja can soe a small las:
hare • I merely V ’l  ■ w p el ns in  r .o in t ia g

that tlie : mors are multiple within th«
here is a largeri’ tumor wv -'h was one - i one of tho lobes
huich is not included in tills section, and we see it - trure



JM*

a e r i a l  s s c l i o n  end we se e  the tumor in  the lo w e st  p o r­
t io n  o f  th a t  lo b e .  T h is  i s  th e a a r k  ^  r  ^  ^  

the p h o to m icro grap h .

j « »  ■ * *  . l i d . .  Th . th ir d  and * ,  f l w t h

! “ IB " *  M ” d 7° m’  B l1  f “ : '  f w  
j fo u r te e n  montha to  bt r y i :  .um a u lo h a te  o nf J *iu-Lpnar,Q, 0 «11  ja ix l lg ra a is  per
1 c u b ic  fo o t  o f  a*'** « a.

A t tw elve m onths, we do SG9 pronounced

- W * * p l a a * a  and I  h a v e n 't  b o th a r - d  to  show -cu

th oae  fcut *  d id  n o t t e i l o v o  a t  t h .  t i™  &

we b e l io v e  now th a t  t e a t  e p i t h e l i a l  h y p e r p la s ia  had  b o e r »

e«ic< .ron a  b u t a t  fo u r te e n  m onths. I t  h a s .  T hat a g a in  i s  | 
A nother g r o s s  s e c t io n .  ' j

°how 7°u cne c r  thB l a r g e r  tu m o rs, Horo i s  ' 
a n o th e r  tumor im p lan te d  on the PJ * « r a .  Here l3  anofcht?r

tumor ^ p l a n t e d  on :e p le u r a .  r 9r9 i s  th r e e  tumors i « -

P i  -od on the p le u r a  and we q u e s t io n  w hether th i s  tu ;aor

13 ^  * * * * * * * *  « *  by the trach e o -b ro n cM t 1
lymph node which o n d ^ raw ti— ~ •

d ^ il5r ° « c u p Aos the p r o l i f e r a t i o n
o f  the lo b e  a t  th io  .

- i - o in t .  ^ e » ra  n ot s u r e  abonf i-u-t v - a•  ' - ' v i  .  • * * . . «  i / j  v  l y
WO D Sli- ’VO * f U„„ '

*  ' J 8 **»?***&. b e cau se  th ere  i s  no ev id en ce  
o f lyr.tph node t i s ^ a  Pt +.<.« „ . ,  , .

“ J' " °  S l 'C® Wmch ^3 CO^U,.! tO both  
human s u b je c t s  and in  a n t r a l  s u b je c t -  ~  —  v

jC U w » f jio t r i f a r -
co.tilc)jQ o f  tzlio #

1 " U 1  •“  C“ d bri81 ' ^  * > ° “  t , .  ra ic ro £ co ;jia

t h U  th “ “  1S •  « « « «  p h , ^ i « . o -
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i
grap h  f»ora the m ajor b r o n c h ia l  t r e e ,  and I  c a l l  your a t t e n - j

t io n  to  the e p ith e liu m  l in in g  the m ajor b r o n c h ia l  t r e e ,

calum nary in  ty p e , s l i g h t l y  h y p e r p la s t ic  and a t  some p o in t s

the su b lu c o se  lym phoid t i s s u e  has a p p a re n tly  b rok en  th rou gh j

which may be a normal o b se r v a t io n , ana h ere  we se e  th a t  j

lym phoid t i s s u e  ex p o se d * X w on 't d i s c u s s  th a t  f u r t h e r *  j

There i s  a problem  hare which I  do n o t th in k  p e r t a in s  a t  th e

nor© n t ,  to  our io ared iate  problem *

Tire n e x t s lid e . And, a s  we go fu r th e r  down in to

the b r o n c h ia l  tree, we ao fin d  fo c i where n © r o s s - t e e t io a  j

o f  a  r e s p i r a t o r y  b r o n c h ia l made up o f  e p i t h e l i a l  c a l l s ,  j
. n ick  a t  th e  m ucosa, e v id e n t  h y p e r p la s ia ,  b u t in  a . .a i t io n ,  j

we a l s o  f in d  the a d ja c e n t  a lv e o la r  s p a c s s  which as*© tu.3 tort*j*

ad  by re a so n  o f  the f ib r o u s  t i s s u e  o r  th e  c e l l u l a r  r e a c t io n ;* i
o f  the a lv e o l a r  w a l l s ,  and we f in d  th o se  a lv e o la r  sp a c e s  |

i
ly in g  w ith  a  vary w e ll d e fin e d  e p ith e liu m  which in  in sta n c e ;}  

i s  c a lisa n a r , b u t  in  m ost in s ta n c e s  i s  -f the f l a t  c o l l o i d a l  ! 

tJ'Po•  T h is i s  common, a  eosjuon f in d in g  in  th e lu n g , s u b je c t  

to  ch ro n ic  d iso& 3 e s  w hich g iv e  r i s e  e s p e c i a l l y  to f i b r o s i s *  i
i

I t  is seen  in  human, in the lu n g s  o f  human sub- | 
j s c t s ,  as wall as i t  is se e n  in  the lu n g s of exper Im en tal ; 

animals. Hare is the type o f  lesion which we think Siam- ' 

bates the lesion se en  in human subjects, winch char&oter— . 

lacs that lesion due to  the composition of b e ry lliu m * hade: 
up of large mono-nuclear c o l l s  and vary  e x a c t *  I only
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p o in t  th a t  out in  p a s s in g .  That i s  the l e s i o n  which wa are  I 

a ttam p tin g  to  reprodu ce and wa b e l ie v e  th a t  we have r e p r o ­

duced i t  in  th ose an im al s u b je c t s ,  the r a t s ,  b u t n ot in  any j 

o th er an im al have we produced a r e a c t io n .  We have produced ;
I

a  r e a c t io n  a f t e r  in  .avanoua in je c t i c .  in  th e  r a b b i t s #  ;

D octor Gardner f i r s t  showed h is  w ith  z in c  b e r y ll iu m  su lp h a te ,  

a  BeO co n to n t o f  1 3 .8  p e rc e n t  a--d su b seq u en t to  th a t t im e , j 

we have c a r r ie d  on a l a r g e  number o f  ex p e rim e n ts w ith  van— j

io u s b e ry ll iu m  compounds, and we have rep rod u ced  the s im i l a r  

type o f  o s t s o g a n ic  sarcom a w *th  m a ta o ta se s  to  the lu n g s  J 

w ith  v a r io u s  b e ry lliu m  compounds# I
I

In  p a s s in g ,  I  m ight sa y  th a t  wo were u n s u c c e s s fu l  1
* |

in  p ro d u c in g  th e se  l e s io n s  w ith  b e ry lliu m  s t e r a t e ,  w ith  j

b e ry lliu m  c a rb o n a te , w ith  -  I  want to  g e e  th e l i s t  ao  ]

b e ry lliu m  s b e r a t e ,  b e r y l l iu m  carb o n ate  was too  t o x i c ,  i t  J 

w a sn 't  t o le r a t e d  by the r a b b i t s  in tr a v e n o u s ly .  B e ry lliu m  j 

h y d rox id e  and b e ry lliu m  m e ta l, we have n ot su cce ed ed  in  re ** ; 

p rodu cin g  t h i s  tumor in  the bone3 o f  r a b b i t s ,  b u t we have | 

done so  w ith  a in c  b e r y ll iu m  s i l i c a t e ,  a 1 3 *6  p e rc e n t BsO , j 

18 p e .c e n t  BeO, f . 3  p e rc e n t  BeO# ye have done th e seme j

th in g  w ith  pure EeQ d e l iv e r e d  5n traven ou s i y  in  r a b b i t s ,  :

In  low er d c s s s ,  the lo w est d ,;e was 650 m ill ig r a m s#  The ; 

same th in g  was acco m p lish ed  w ith  b e ry ll iu m  p h o sp h a te , in 

a  dose oX' a H iundrei and two, 1 0 2 .2  m illig ra m s#  I  sa y  th a t  

only b e cau se  some o : - ou a re  in t e r e s t e d  in  the dosage  fa c to r #
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So tfc; ii t h i s  e p i t h e l i a l  h y p e r p la s ia  l in in g  a lv e o la r  sp a c e s  

i s  a common f in d in g ,  and I  air n ot g o in g  to  e n te r  th e d sb a ta  

a t  the Moment a s  t o  w hether th is  r e - e p i t h e l i a l i s a t i o n  rep re** 

s e a t s  a  hyper, i s i a  o f  e p i t h e l i a l  to  e p ith e liu m  which n or­

m ally  l in o s  the a lv e o la r  sp ace  o r  w hether i t  r e p r e s e n t s  

grow th o f  e p ith e liu m  from  the a d jo in in g  r e s p i r a t o r y  p a s sa g e  

which we know i s  l in e d  w ith  e p i t h e l ia #

T his then  i s  th e s l i d e  o f  the tumors# Now, find 

i t  i s  a  d e p o s i t  o f  a l l  th©3e fo u r  a n im a ls , and we f in d  h ere  

two d i f f e r e n t  ty o e s  o f  tumor, one w hich i s  d i s t i n c t l y  &uO— ; 

o o id u s in  h a and one p a r t  o f  th e a fine tumor w hich i s  tsorc ]
"" i

a lv e o la r  in  ty p e , te n d in g  to  re p ro d u ce  a t  tim es a t  the & i-  j 

v a c la r  a r c h ite c tu r e #  W ell# l e t  \is go on , and exam ine some 

o f  th o se  tumors#

And we’ l l  c o n c e n tr a te ,  f i r s t #  upon th e  a d a n e sa -  

to-as type o f  tum or, t h a t  i s  the ad sn o -carc in oraa  se e n  inypa o f  tu nor

tho se ■» j» . ...L .*<%. i03 and he:

I t  dons’Orv£5b r^ to s th

u s , a dsney to

l y ,  th e re aro iz any

l a r g e , th oy a re hh

h y p ori .L'Oph ie  f.i ; pir
iiighaz*The n e x t s  l i d d ,  and ta is ia g  yo,i to

attempt here will be to show thatnificafcio.a because v j  

this cellular chance, Ihis tuner is, we believe, a fcrueiy



m a lig n a n t, and i t  h as been su b m itted  to  o th e r  p a t h o l o g i s t s  

who have review ed the s e c t io n .  A gain , a  h igh& r r t a g n if ic a -  

t io n ,  you ceil se e  the c e l l  s t r u c t u r e .

Tne n ex t s l i d e ,  and s t i l l  a h ig h e r  mcgn 1 f  iw a11 cm 

to  show you the d i f f e r e n c e s  in  s i z e  an s t a in in g  c a p a c ity  

o f  th o se  c e l l s .  Ho re p ro d u c tio n  r e a l l y  o f  a  s p o c i f i c  p u l­

monary t i s s u e  grow ing in  th e  t i s s u e  and a l s o  p rodu cing  im­

p la n t s  o r  n a t a s t a s s s  go to  the p le u r a l  s u r f a c e  ~_atae ta-  

s e s  a l s o  go in g  to  th e  tran ch o o - 'o ro n e h ia l lynph  node.

The r,axt s l i d e ,  a s  to  the a lv e o l a r  s t r u c t u r e ,  th e  

a lv e o la r  ty p e , in d eed , t h i s  h as b een  c n llo c i by seae  in cen ­

t r e s  t  to  the r e s p i r a t o r y  b r o n e h io -e a r c in s s ia ,  the a lv e o la r  

ty p e  carcinom a and her® we see  a r e p r o d u c t io n  o f  the p u l­

monary s l v o o l s *  l in e d  w ith  the m a lig n a n t c a l l s .  And h e r e  

a  h ig h e r  m a g n if ic a t io n  to  show you th e  c h a r a c te r  o f  th a t  

c e l l u l a r  grow th .

The n e x t s l i d e ,  and s t i l l  a  h ig h o r  s i g n i f i c a t i o n  

o f  t h i s  a lv e o la r  type ox' s t r u c t u r e  and we s e e  a  ^ a l t i t u d e  

o f  c e lls®  T h is i a  now lin in g  an a lv e o la r  s p a c e  and h y p ar-  

tr& u n a tie , th ere i s  n o t m yotic f i g u r e ,  e x c e p t  p o 3 c ib ly  t a u t  

•may be one, I c a n * t  remember th® p a r t i c u l a r  d e t a i l  o f  s n i s  

s e c t io n .

Tiia n ex t s l i d e  i s  a s e c t io n  from  th e pulm onary 

im p lan t tumor, end h ere  i t  i s  te n d in g  to  rap  educe the 

n a jo r  tumor in  the - w ith , a the pulmonary b ra n c h . The n ext



s l i d e ,  and h o rs  i s  the h ig h  powered m a g n if ic a t io n  o f  th a t  

tumor on the im p lan t, th e  m e g a lo cy tic  l e s i o n ,  and h ere we 

have obvious m e ta s ta se s  g o in g  on, extrem a a c t i v i t y .  A gain 

note the d i f f e r e n c e  in  s i z e  and shape o f  the c e l l s  and the 

hyper trauma t i c  r ic h o o s s  o f  the n u c le i ,  and the l a r g e  s i z e  

o f  the n u c le o l i ,  a l l  o f  which i s  c h a r a c t e r i s t i c  f o r  a tru e  

can cer*

t

Tha n ex t s l i d e ,  and t h i s  then i s  the a r e a  o f the

t r  a c l  o o ~'o rone h i  a l  lyaiph n ode , t h i s  i s  th a  l a r g e  m ass bound

a t  the tr*ifere-H ti-.n  o f  th e  tr a c h e a  and th o se  

s e n t  t e r i a l  s e c t io n s  b e c a u se  we were lo o k in g

m erely  r s p r e -  j}
fo r  d i  f f e r s c c s  3

in the gorwth of this tumor*
Tna next si?. ' , shows you now the tumor which has j

a p p a re n tly  r e p la c e d  the x sa ta st& se s  too  and r e p la c e d  the an— j 

t i r e  tra e lio o -b ro n c h ia l lymph node and h e re  a g a in  we se e  th e  

c h a r a c te r  o f  the c e l l  3 t r u e tu r e  re p ro d u c in g  the prim ary  

t'.usiora o c c u rr in g  w ith in  th a pulm onary t r a c h e a ,  an a th is
_ I

tumor i s  h ig h ly  v a s c u la r iz e d  in  tha tr a c h e o -b ro n c h ia l ly  •>'<?& j

node* |

With that then, we have now with BeO, na have I 

subjected animals to EeO, yure beryllium oxido exposure* : 
th a concentration there u -<s approximately 12 iailligr>ucs per ; 
cubic foot of air and the animals at that experiment were  ̂
carried along for only alsven and one third months, not uong 
enough to reproduce the same type of tumor as we have ooserv



w ith  b e ry lliu m  su lp h a te #  ’I
However, a t  t h i s  tim e , wa saw s im i l a r  e p i t h e l i a l  | 

h y p e r p la s ia  in  the b ro n ch i a~ d em on strated  in  r a t s  v to r  J
exposu re to  b e ry lliu m  s u lp h a te ,  b u t  we can p o in t  ou t th a t  j
in t r a - t r a c h e a l  i n je c t i o n  o r  b e r y ll iu m  o x id e , wa havo r o o r o - j|
duead th e same k in d  o f  tumor on in t r a - t r a c h e a l  in je c t io n  o f  j 

b e ry lliu m  o x id e  a s wa have w ith  the b e r y ll iu m  su lp h a te , and | 

e l  so th e b e ry ll iu m  su lp h a te  on i i i t r a - i r a c h e s l  I n je c t io n *  

th ose  an im a ls  have gone fo r  o n ly  e ig h t  ‘jo a u i s ,  b u t too 
aniraal k i l l e d  a t  '.ght months a l s o  shows a s im i la r  e p i t h s l -  

i s l  h y rsa ro la s ia  ad  l i n i n g  o f  the a lv e o la r  s p a c e s ,  and we*fc “ • j
su sp e c t  th a t  tlv e a n im a ls  w ith  lo n g e r  p e r io d s  o f  tim e*

they ap proach  the fo u r te e n  month p e r io d ,  w i l l  show coL*pi

a b le  changes#

S o , w ith  t h a t  th en , we h o l la v a  th a t  wo have p ro ­

duced . a  the w h ite  r a t  pulm onary c a n c e r  o f  th® a d e n c - c a r o l- ; 

noraatous ty p e , w ith  m a t a s t a s e s  to trie F--vural £U.vfav3 d, , 

to  th e tr a c h a o -b ro n c h ia l l,-; .sph node# We have n o t a s  y e t 

o b se rv ed  dir- ta n t  m a ta sb a se s#  'T h is, a s  I  m ontioneu, i s  only : 

p i l o t  ex p o rir .en t#  The o b s e r v a t io n  i s  on ly  te n ta t iv e #  j 

I t  in v o lv e s  only  fo u r  a n im a ls , b u t a l l  fo u r  a n im a ls , a l l

1 r“a i ' aor\ • n in g  in  th a t  in i- e la t io n  eapor irvsnt ] 2 0 ' ■<>

have s e t  up a very  l a r . ~s experim en t in  ovder to  rv ro-^uve 

and to  v a l id a t e  th e se  o b se r v a t io n s#

¥e have abandoned tiie s a c r i f i c i n g  p e r i  - - so  th a t



the c o n c lu s io n  o f tha e x p o su re , we w i l l  have an adequate J 

number o f  a n im a ls  which, w i l l  g iv e  v a l i d i t y  t o  our ob >rva—
i

t io n s • I  sh o u ld  l i k e  to  p o in t  o u t h ere  a l s o  th a t  t h i s  i s  

a  p i l o t  ex p e rim e n t, th a t  t h i s  h a s  been p rodu ced  in  white 

r a t s * t h a t  th is  d o e s  n o t naan  th a t  beryllium  w i l l  p r o ‘.'no* |

pulsion ary  c a n c e r  in  human s u b je c t s #  Thank you#

(Applause)•

Doctor Rhoads has delegates h is  a u th o rity  to r » ,  

find ing i t  necessary to go back to New York* i t  would seem

are fa m ilia r , • .3id a species in  which the spontaneous occur* 

renca o f naopla-iaas seems to be e x c e ssiv e ly  ra re *  He nnd

r s p o r t .  l-'xy ue have some d i s c u s s io n ?  I r e  th e re  «ny q u e s­

t io n s  which someone would i l k a  to  a sk ?

BY DOCTOR HcCOrrhTCRi j

ilo u ld  you r a p o a t  a g a in ,  D octor V orw ald, the ccn - |

c sn tr& tio n  o f  b e r y ll iu m  u se d ?  !

iiY DvX/iOH vn;v*Or Z i ■

h i s  c o l le a g u e s  a r e  :o be c o n g r a tu la te d  f o r  t h i s  most t ia e ly

0 *1  p u r c u b ic  m il l ig r a m  o f  a i r #

May I  a sk  ab o u t the in t i  - - - tra c h e a l?



The i r t r a - tracheal was an in je c t io n  o v e r  a  p e r io d  

of fo u r  woaka c o n s i s t in g  totally of 2»$ m ill ig r a m s  o r 2 ,5  

c.c.'s o f  a f i v e  p e r c e n t  suspension.
BY DOCTOR RICSRl

Any o th e r  questionsf
BY DOCTOR yOFWALDi

I  w i l l  check t h a t .  D octor B ^ o t jo r ,  I  w»~.at to be 

su re  of th a t ,  I  have i t  h a re *

BY DO DIOR KID3R:

Are th e re  fu r t h e r  q u e s t io n s f

Yjv T“:vP ryv* • *

Ign o re  a  c l i n i c i a n * a  ig n c  -xtoe f o r  a s  to ask  how 

o ld  in  a span’ s  l i f e  a  fo u r te e n  month o ld  r a t  i s ,  how lon g  do 

r a t s  l i v s ?

BY. DOCTOH ¥0 :"- t f-D r

Cur r a t s  seldom  l i v e  beyond two y e a r s ,  so  we b e ­

l ie v e  t h i s  an im al a t  t o u r  to o n m onths, and th a t  m y  b® a
f a c t o r  t; i t  th ey *r®  a p p ro ac h in g , th is  age p e r io d ,  when they j

I
m& d evelop  pulm onary c a n c e r ,  i

BYTD-0CTQ3 K.vkSY : j

I  Has t r y in g  to  t r a n s l a t e  i t  in to  tha xvcjsbsr o f  

y e a r s  th a t hussana hav® c a r r ie d  a  body burden  ox’  b e r y l l iu m ,

BY^DOCTCR V v ID !

W ell, I su p p o se  fo u r te e n  months in  n r a t ,  to  th a t  

e x p o su re , m ight be e q u iv a le n t  to  tw onty-fiv®  y e a r s  in  s. human


