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!• I !<)!.( H . i C AL P R O B I . KM IN H U M A N  U I N O  CANCKR

l'.-Vl : I. H. S IKIM It, M.l).

|  \  1 1 .S, I ,‘i deal In were a t t r ib u ted  to
I linn; i am <t  m ilir I T i l e d  .Slates among'
' ''i'.' I.’i] l imn all causes In a populal  ion ol
n. ■ • HiO,000,0(10 peop l e . ”  A survey in 1 i) f7 
an.I I'.'IS le.1 i iu- Nat iona l  ( lancer  Ins t i tu t e in 
ci i  Amer ican l i l ies repot led (etude)  ptilnio- 
iai \ ( am er-tnoi tality tales per  10(1,(100 whi te  

po pu la t ion  ol l.a. l in liii mi ng ha m,  la.ft in 
T l l s b u i g b ,  l.u.O in Dallas.  IS.'! in Detroi t ,  IS.O 
in ( ‘.hit ago, 81.8 in I’ll i ladel phia,  and ‘AD. A in 
New Oi lcans:  in l inen (dies  in with h the 
l-gurrs lot s\-11itcs and no nu l i i t e s  were com- 
h'ined, the tales were S.O in .\1 1 a 11!a , I I.S in 
Denver,  and 80.8 in San Id a n< im o.15 ¡1 is not 
known to what  extent  these large dii lcrcnccs 
ate teal hut ,  in any e \ t n i ,  the mor ta l i ty  is 
xi/cahlc.

r i te t isk t a n  he ex pi essetl in a not  her  si tuple 
Ionn.  Ol evei v 100 babies hot n in this eonntry,  
neat Iv two will u l l imatelv  develop lung  can 
' et . mostly between :>0 and 80 years ol age. 
hi anv disease bas ing -ate b a small  at tack rate 
.<ud onlv al ter  so long a tune,  t eeogui l ion  ol 
the et iological laetots is ext rentelv eliiiuult, 
especially il they are multi])le,  if onlv inter- 
m in e u t lv  present ,  and il the long interval  
I om bii t l t  to disease r epiesent s  the induc t ion  
1 me horn (u m u la t i v c  elicits.  T h e  p rob lem 
is ( |ui lc di l l eieni  l ioiu that  in an acute, disease, 
su< li as measles, in which neat ly 100 per  cent 
ol petsons are at tacked,  usually wi th in  the 
lust ten seats  ol lile. s l tot lb  a l t er  exposure to 
the e t io logua l  agent ,  and b\ an agent that 
lias mul t ip l ied  and that is present, when the 
i lisease is ma n i h si .

'I he p iob lem ol the et iology ol lung  tat teer  
is gieal ly ( ( impl icated by the p robab i l i ty  that  
there at e mu l t ip le  lai tors, '¡ he oeea.sionttl 
tumors that  o i e u r  in ch i ldhood  (see le le t cuce 
It) lor relerenees)  at e hard ly  a t t r ib u ta b le  to 
the same agents as at e those lou n d  in u r a n iu m  
and  cobalt  miner s or  in asbe.sto.s-, chromate- ,  
n i ; kel-, tar-, a ud o the r  spec ia i worke r  g tonps. ' "

i lie gieat  ma jor i ty  ol indiv idua l  eases are

l ion) lli<‘ Hcpiu I iijcnf of I’.ii linlogy, Thr  University 
o{ (hua^o, (.hiiaj.'.o, Illinois.

I hr hiisir woih was stippni led iu pait I >v a ^tauf. 
I i o i i i  !hr A merit ari (aimer N<>< ieiv. Inc., on leioinmen- 
tiaiion of liie Commiltee on (.muili of (lie National 
Rf-ra u li ( cii iu i I.

Reteived lor j>ul»l u a I ion, Neplrmber HJt'».

now not  exp la ined  bv any recogni/ecl expostm..  
or  o the r  lac tots, a n d  thev a t e  designates 
“s p o n t a n e o u s " - an obvious absurd i ty  in a pit) 
sic al tutivetsc:. Man y  recent  lines ol mvrstigw 
lion have opene d  the possibil i ty ol ac eouniia,- 
lor litis group.  However ,  the nu m e ro us  lead' 
have increased the app aren t  eomplexi tv ol tlit’ 
problem.  T h e  cur ren t  s i tuat ion  resembles that 
of “ p n e u m o n i a "  in abou t  the year 188;). whet: 
its n um ero us  et iological  agents wete just hr 
g in n in g  to be separated  out  and  identif ied l a ­
the s ingle-bat  tet ial-eolony technicpte.  the list 
ol Koc h ’s postulates,  and epidemiologic .r 
methods.  Re l iable  me thods  lor  p to v m g  tbe 
im p ot t an e e  ol suspected agents arc, however 
not set avai lable in lung cancer.

The recent  ident i f icat ion ol 8,-l-bcn/pvt cut’. , 
a potent  cat ( biogenic agent ,  and  oil ier  aroin.r 
lit polycyclic bvdtocat  boos in soots and  c a r ­
bon blacks’' -7 assumes impoi  l ance in view w 
the global  p ig me nta t io n  ol h u m a n  lungs la', 
an th taco i i c  mater ia ls  and  the dcmuitsl  t at ini', 
ol ibis co m p o u n d  in atmospheric dus t s ' - -■ 
and in a h u m a n  lung. " '  lakewise,  the (list 
covcry ol these carcinogens in o the r  common '  
a tmospher i c  con taminan t s ,  such as the limns 
ol int ernal  -combust ion engines , "’- - '  asphalts, ;t 
and  l u b b e r  t i n  s am! o the r  prochn is,1' provide'  
add i t iona l  possible sources lor  et iologual 
agents having a wide d i s t r ibu t ion.  1 be sta­
lls l i t < c I association between  the use of lobaeeetp- 
and  lung c a n c e r 1- " s- ,'1'- presents an o t he r  pos 
stbilitv, which is great ly s t i eng lbened  now 
that a carcinogen,  XThcn/ .pvrene,  has beer 
iden td ied  in - t he  tat ol c igaret te sm oke . ' - - 

In view of  the pkgKora of  possible agents. A 
one co i Kcp to !  the cur ren t  et iological  situation-, 
in the: Un i t ed  Stales may be ou t l i ned  abou t  as 
lollows ( T a b le  I ). ? "

From this annu a!  total  of approximately", 
tluce- qua r t e r s  of a bi l l ion man-years  of exT 
po.sure to possible sources ol agent  only about;'. 
80,000 lung cancels occur  each year.  It is nut;., 
known w he t he r  these few persons deve lop tlu 
disease because the ir  p u lm o n a r y  cells have tlu., 
highest  suscept ibi l i ty to neoplas t ic  i r a t i sfoinu 
lion,  because thev have  had  the greatest, ex 
pees tire to causat ive agents,  or  because these 
laetots  a t e  combined .  N e i t h e r  is it known': 
whe th e r  the effects of these and  o the r  hypo s
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Appmximati number nf persons bring 
exposeal .uiim.illv (o:

A , 1-heii/pyi'i’iie anil oilier carcinogens
in son is liit 1,000,

s.-i-ln’iirp;, rene and oilier livdroenr-
binis in engine exhaiM ionics. Hid,(100,

A.'l-benzpvreiie and oilier lisdroeam
iimis in asphalts, etc. ! f>(l, 000 ,

A ,-t-hciU'p'aene and oilier carcinogens
Ml mill'IT 1 in III ue 1?, sue II as I ires, el e. 1 (ill, 000, 

I uv-il'lc carcinogens in tobacco prod­
ucts N.s.OOl),

,1(C-A I IS ¡’
rlironnOes
ns'licl
oilier unrrengni/e<l agent!. >

\ rial annua I ma n-\ r of expoon e, approx. V.’.s .000.
],iia! anmi'd lung euiros,  ahouf .((I.

¡¡ieii( nl r hr 111 i ( a I agents aie,  in whole or  in 
part, addin ve: ni i i tnal ly inhibi tory;  .syneigi.s- 
Iu ; siimma table to o the r  nni i ienl  ioued and,  
|,el haps, notispeeiln hit tors; or  w he t he r  they 
operate in '•till o ther  wavs.17

| !ie dillr: ullies in pin po in t ing  die r e s po n­
sible agent or (a<tois in indiv idua l  h u m a n  
¡mieiaiHias are gicat .  if. (or example ,  a serial 
number, beginning wi th n u m b e r  1 and  going 
(hrmtgb to dO.OOO, were assigned to each ol the 
lung omiiintii i is as tbev show tip on | .m na i y  
| ,eid then, al ter  ol a m  a ear,  the  el iologi i ai  
problem would be that ol d e t e r m in in g  in ease 
uuniber 1 the relat ive impor tance  of  ok  It law 
tin in the list given a n d  of o thers  as vet u n ­
known, Tin same p ro b le m would  picsent  i t­
self in ease n um b e r  '1 and in eueh sin ( ceding 
subject to lumber  '20,1)00. In n<> two eases, 
probably, o o id d  the i ( ' sponsible agents,  thei r  
p; i j j a it t. i o 11 s and  thei r  sou tuts be exact ly the 
s.ti: iv.

U is possible that fin liter invest igat ion will 
'dniw that cue or  several agents pt ( 'dominate 
in sonic, or even in a ma jor i ty  ol, t uses. T h e  
demonstration ol this tai l  wou ld  be easier il 
lente ol the agents were r h e u m  alls' unitpie.

Idtcn/p; ri'tte lound  in a lung  wi th inncc r  
might have to m e  from one  or  scveial somccs,  
¡lie uleilti/n at ton ol t\ Im h would be < i r f f ir 11 i ( 
uv impossible. I he < hcmii  a 1 ly un  ¡(pie c at a i no 
m-iis m M able I were,  < oiiseijucntIv,  the fust 
m he recognizee!. | . \ t r ;o t s  ol h u m a n  lungs 
(csted Im' < a u d i o g e n ic  a<iiviiv. with no at 
iciiipl at 11 at I innat ion nl the i o m p on e n Is .7’" 
I, ,vr yielded evident e ol at t i \ it v ol t he tlegi ee 
, mphasizeti bv Keimaw.n as ol im j i o r l a m e  
in human ( tun er.

r . . . . ,  r

not)

Odd

(KKI
Odd

Odd

tint)d( (1

I l f , .  1, ( un i  j i.i i i hi  o í  u n  i x p u i i m e n l  i n  u r l i i n o g e n e  
sis (i u i \ e " A  1 in u ll ii II ! Md ¡ s i  i en i ni  ai  i im. i  Is 
de \  eio(  ns )  h i n m i  i n  I n s  \ e; ns .  w i t h  J j 11 j j i ;i l j l u n g  i . i m e i  
|sue l e x l ) .

In expet míenla!  i a) t mngenesis,  it is possi 
ble, by vat s ing the ( a i < ) in igim. its dosage,  die 
species and  so ,mi  ol animal ,  die  t issue e x ­
posed,  and  ntbei  la i lols .  In a i lne i i  lueli ¡up 
I o I 0(1 peí i i ■ 111) or  Ion I i pi •an,  111,, a a 
vichis in a leu months .  Itespi,.  abi lns
l igidly lo ( ( ii 111 ol die ex pel unci 11 a I ( olid 11 ions, 
the it l lcrpi clat ton o|  die lesiills is sometimes 
dido u It. l:' I l .n n g  exc i t ed  its elicits,  the tat-  
e inogen max He absent m dial ib e m i t a l  h u m  
when  die mmo i  appeal s.  but  tliei Hint e, die 
presente  ol an ag e n l know n to be < ai t  biogenic 
does not necessarily p ioe c  dial it wi l l  ¡inl ine  
o r  lias i m b u e d  a t u n m  oi even dial ii is 
biologically at live. I.iic inact ivat ion ol 
T l-bet i /py i  c u e  bv adsni ptioit  (o t a ibo i i  par  
l is ies’'7 mas exp la in  whs die inha la t ion  of 
a p p r o x i m a t e d  200 /<g. pci scar  ol ibis c h e m ­
ical1 docs not icstill in a greater  tii imhet ol 
lunnai i  l ung (am els. 1 lit elle< is ol l.hl) //g. 
per scar  ol a, ! b r n / p \ i c n e  in ( igaie l l c  lais- 
111;ts' also be mi t igated  b\ tins pl ienomeiioti  ol 
b to iog na i  iliac (i \a I ton. II I (it t. (KKI, 0(1(1 people 
Us ing in an e n \ ii onme nt  ol ( in t i t togenu  
agents  deve lop onlv gU.UUU lu-tig i . i m r i s  eat It 
year,  i t npoi t an l  p io te t t i se  l a t lni s  must  lie m 
operat ion.

Idle h u m a n  ei iological  p ioh le m is d i f i i < 1111 
not «nils' biologo a 11 \' and  < hem n a ll\ but also 
ep idemió logo  allv. T in s  is d lus i i a i ed  bv hig. I. 
(ni rve “A "  lepiesenls  an cxpei iniem in whit Ii 
11)t) per  sent  o! the an imal s  iu jec t id  svilb a 
cal a ¡ungen dcsc lopcd  lumoi within  two visits.
1 lit ei ¡ a el at ion ol die t e snhs  ol this ma gn i tu de  
mas'  be ext i emelv di l loul l  il seset.tl agents 
liave been u in i luned .  In (onl ia st ,  the t t u s e  
lot lung ea toe i  in a l i i i nmi  popt t l ai iuu  Ini 
lowed lor eights seats  would be t cju esented 
at. the level ol L’ per  <ent, a point  so near  the 
bast' line that it ( an n u l  < sen he demonsl  t ated 
by t be sea Ie used m I* ig. 1 \  e \ ert bcless, as was 
i c i cn t iv  poin ted  not bs ixcu na u a v, this is die 
o ld e r  oi magi 111 nde in wiml i  it is hcmns.iis 
to th ink in h u m, m t am ei et iologs.  It is the 
di l loul l  lev < ■ I ol ( .ausatisc h o to i s  that, the 
stat ist ician and  epidemiologis t ,  die genelit  isl. 
a n d  I he < berm si must  wm k wi( h. sepa tale,  and 
idem ii y in I uug i a in er. () 1 t < uu sc. the epidemi-
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