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ZECHOSLOVAK KEPORT OF BEPERTMENTS
ON THE CAUSE OF LUNG CANCER

[Following is the transiation of an article by
M. dest*tzuva and P, Kossey in Neoplasmz, Vol
VITI, No 1, Bratislava, 1961, pages 27-38.]

Lung cancers occur with inereasing fre quency in all popuiam
tion levels in the various countries. Thie alarming fact bas been
largely verified by statistics, and it im now necessary to establish
its cause, Both in our own and in forelpn medical journals the
belief is wildely held that pessibly the growing incldence of lung
cancer iz to be traced to an increase in air pollution caused by
wastes from insulficient coal combustion and motor vehicle ﬁxhau
rases, This waste produsi zﬁ esgertially made up of avumatlc pniym
,le*c hydrocarbons.  This is the helief, but it has not yet been
proven by experiments which corr=enond,to the actual si;ta of
am&um?'Pm%wm,wwvvmmtwmﬂnimgﬁwmmdhw in industrial
or other big cities, work surrowndings play a part im this respect,
gince there workers are continually uh?j€0+ to a lenger and more
intense aly pollution by these same wastes. Thcrﬁfore every opsra~
tion of nroduction which involves the fnrmg”%dn of tar fumes presents
a serious source of danger through the presence of cancer-causing
gsubstances from the qerie, of the arcmatic polyeyclic hvﬂrocaraﬁnn,
The presence of 3:4 benzpyren in a vroparulon of 0.3 to 12 mg/m”
air has been established in the atmosphere arcund the folleowing
industries: gas and oole produoers, iﬂduotrJeu where tar, crude ell
and its by-products are handled, in vulcanization and impregnatlon
industries, and in the production of aluminum. For purposes of

comparison fhe Ubllutwcn of air by 3: s Bp in a ecowple of large.
cities amounts to the following: Leningrad 0.0002 ~- 0.4 mg/mJ,
Manchester 0.0001, o 0.0003 mr/iOOnj (Cneﬁer 198, quoted aarording
to Trohaut). Therefore it ‘has become a problem of industrial med-
jcine to establish whether there is some factor in worl done under
these conditions which contributes to the growth of lungz cancer,

Tn the medical journals on experimental cancer 1mvest1gauk S,
we found ne information on adeguate model eyperiments which involved
iong-lasting effects of ter fumes on the organs of breathing. The
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conditions mzm we et of e:, w;j lung ©onoss 3 'ee::'@ w’:
me*‘ elther in the method of 3“{*‘%1&&*’“?'% er in the cholce of car-

cinogenic substances by the completed experiments of Pattle Pt al,
Claiecse et al, Campbell, Shebad, Swimkin, and Poris. Pos Ltive
regulis were achieved only with the ute of very large doses.
Txperiments with EAPOBUTE 4o anpcer-causing substances vwnﬁaine&
evhaust gases and in cigaretts sooke ustally did not go hayond
reporting changes in the ¢31the11um of the breathing cvaer,

m our present experinent, we duplicatad, both in a qualits
tive and a qudntitativﬁ wey, in sur model test the poliution of al
Ath Lar fumes which we h d o md to erist in aluminus preduction
The effects of the tar es on the behavior of 3: L benzoyren in -
lung tissues and in tav blﬁrd were followed by clinical, anstomio
pathological, and histological, as well as bmnrx@m“cal b serva stio

setun Tor the Experinrnd

Wb

Test Animals: 99 ~E,1"am A mics and 184 strain C3H mice wWe
used for the emermc‘m., Toter mice strains develop mammary tumo:
but seldom spontanesus Jung TumoTS. 'i’hey were chosen because 1t
was to be a long lasilog toat with the smallest single active dos
of the noxa, We had to reckon 5180 73‘1“; the compiicating faetor
that the appearance of carc Ansgenic effects wonld ocony at the sa
time a8 the formstion of spontaneous tumnm, which usually chow w

i the second year of Life.

.

Tilestration Lo
Gas chamber with dea vice for pmf{uqtm:: of tar fumes




Gas Chamber: During each test the sume mounk (40g) of

2
anode material wss burned at z temperature of 4009 ¢ in a muffle-
urhase with 2 closed air supply. The ancde materlal was the same
2 thet used in aluminum produstion and consisted of coke dust :
hickened with coal tar. A controlied system condusted the develop~!
ing pases and smoke vapers into the test chamber, (Illustration 1.}
The supply of fresh air was cavsed by the ejector effect of the tar
fures to rise in an even stream whiech {lowed into the chamber. Dure
ing an hour, the aire-smoke mixiure was venewad five times. ’
Air Gontrol in the Chamber: The tar fumes were eontrelled
1e of the graphic chromatic peper method, using violet finor-
wdrsearbon 5:4 benzopyrens sccording to MALY. The station-
ary phase of the separation system formed & 104 solution of paraflin
o1l in gssoline ether, with which the paper used (vhatman 4) had
been impregnated, The mobile phase in ascending form produced
rethanol saturated with paraffin oil, The chromgbogran spot of 3:4
benzopyrene with an RF value of 0.28 was evalvuated in a planimetric,
semiquantitative way with the help nf a celibration curve,
v Determination of hydrocarbon particles from tar in biclogieal
paterials Iung tissues were dissecled after homogenigation wilh '
ehloroforn, put through a centrifuge, evaporated down to the
necessary volure, and then treated in the same wiy a5 explained
ahoves ‘ ' ‘
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Blocd was taken frem the axillary veins, mixed with & drop .

of heparin znd a five-fold amount of chlorofsrm, shaken thoroughly,

pub through the centrifuge, and benzopyrens was determined sccording

te the above method. : o
- Wistological Preparehion: After fixation in thinned~out

foraline, the organs were bedded in paraffin and eolored with

hemztoxylin-eosin in the usval way. ‘ ' -

Five times o week for the perded of a yéar, strain €31 wice
i two groups (I & IT) wers exposed to the sane concentration of
ar fames. Strain & (I & T1) were exposed simlianeously to an
saual concentration for a period of ten months, For each group of
C3 and A mice & separate group (ITI) served under the same 1iving
econditiong as a contrel. Groups I & IIT received Larsen diebs
fortitied with vitamins., Croup IT received feod to which 0.1.5%
sodium fluoride had peen sdded.  In group 1T we warnted to establiszh
if the simmltaneous presence of NaF i the organlenm would influence
ih any way the effect of the tar fumes. In eluminem production,
fluorine combinations which are present in the air along with ta
fumes offer an additional work hazard.

Due to the presence of irritants and alse partly to doxic
gases in tar, such as phenol, pyridine and others, interrupted

5 o e

exposures proved to be most syvorable. For the duration of two
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. During later progress, a wart-like forma

| hours, altewnately, a m Y
. and then pure air for ten minwben shremmed

Tilustration 2.
Subplural mhdeles in mice

- (strain A} after eight months |
 of tar fume inhaletion, T hamors showed a malignant character,

-

mixture of tar fumes and air for {en minutes
inte the chavber. In

this way, the mice were exposed daily to sixty minutes Gf Full and

sixty minutes of 2 reduced concentration, The gverage ccncentration

consisted of 1.0 gamma 3:4 benzopyrene for each liter of atr (from

6.3 to 3.4}, Ve have reportsd in another place on more precise

dotasle as well as on the towiciogieal slde of the experiment.

During the fonrth test month the first sipns of lrritstion
appearsd on the skin. They were mostly in the region of the mouth,
the eyes, the periamal and perigenital regions and on the eard. B
These Lrritations showed onme after the cother all stages of inflam-
mation, from reddening and swelling to rodst eczems with secab fornae
tion, and ended with hypertrophy, atrophy, and sclercsis. In the
case of the ears it came somstimes to a complete loss of tisme.

tion developed on the eve-
1ide, on the ears, and also in the hairy skin of the back., In the
terth month, the perianal inflammation developed into a flat cell :
earcinomz. Strein A mice were the only ones hit by the inflammatory
changes, Pea-slzed tumors with dike-like edges and a central nesross
appearsd on the basks of the C3H strain only in the eleventh month.
The histological pleture showed a hesvy, horay type of skin B ralnon.

In the sixth and seventh ,
months, cherry-sized tumors appeared
4n twe ewposed (C3H)mice in the
- region of the mampary glands; in one
ense on hoth sides, From the histo~
Ingieal point of view, they exhibile
ed the characteristies of a eolid.
carcinems, or that of an adsnocarcins
ora. During the eleventh month in
 thie same strain, tumors appoared in-
the neck region and in fhe reglon of
the front and rear extremities.
 Sinee, acesrding to the histologieal
. pleture, these glandular type :

T 3% wmst therefor have been a case
e of averrant memmary glsnd bumors.
o j Tn contrast to the control
' . : Ce e group, 2ll exposed groups showsd
a higher rate of mortality. This ig significant (Table 1.} Strain
L zhowed in all three groups a higher mortality than strain OJH. We
suspect as the cause of death, along with some intercorvent infec-
tions, & common toxie effsct from the tar Tumss. The histologleal
findings in the parenchymalous ergans bears this out. After ithe
diseontinuation of the exposures, the mortality rete sank to the
usnal rate for mice. ‘ ’ o

Iy
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tendition of the Surviving Mice (A and C3H) after Conelusion of :
Exposurs to Ef"”r*ws of Tar Pumss - :

o

L v Bumher of Dead r;::e
Strain & umup Original Numbm Abeolute Percent }w»m oyl
; Te A0th Bﬂdnth ,
A/: 35 25 S 7L EIn the fourth
A:I‘E 32 9 5%4' month, ten ,
"“’T I 32 b l?m mice died Trom

an *ﬁ*zm",rmww
1 rent tnfeotion

. . In 12th Month
GIH/T : (&) 1g* , 8 52,1
”3’;!*@" (b7y 25% 10 50,0

oo

Cav/ T i ‘ 3 6,1

Bezirmning in the {ifth mcm*?, 1, S ‘uleu:* 11 nedules developed
in the lungs. They were ralsed, selid, f".!"!:‘iﬁr.uh white in oolor,
ranging froun pin head to pea. in size, an w1 in the la uéx‘ skﬂgea-f'
eoalescent. Sinece the nodules weve numerous and of differ
it is possible to infer that they wsre in var :L’JZ*LM uwz;w e::f‘ d,@‘vﬁ'_‘;.a_
mert. For both exposed gproups of both strains, their inerease in
ramher Was directly proportlonal fo the durat inm of the exposures.
This points to 2 causative cormection with the gessing process
(T1lustration 2). If we compare the twe strains in rhe ten ‘:mnrh
per% od, it 12» shvicus thet in the groups which received flnorine,
Jdﬂe n*vdu‘l es appear wmore frequently. The 12“:E‘cme~mw 'o hoth

straing is mcci‘n significant when the Jdifs $
m" rhaneous tumors is taken inte cons 1*‘{3?:.1";.*,&?1,
nflamatory changes of the bronchial mu

!

:'i **mhaa\l vwsmue‘% *;wm c,m“’tam, a{*mw*“?m.‘m

Gnl‘y in the nimk i,u the* elev "'ta r**m‘q in ’bmta
£
4

Q.E.ﬁ iu u»t 'a»»

orpletely isolated gmm ona Wpe ‘nodules appeared in the
cc:«n'tzfm gat m.,‘, s of tumor-like growths eculd not be
found elther or in hcﬁﬂ‘ lung 't;:»,;,m\,.” Llier 2 yeor,

.5'
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Table 2.

" Huther of Iung Nodules in Rf{fa‘tmn “!:m Le r«g?‘h Of f‘a”: SOPEe

i

a“tvmr A (I and 'i o o Mok f’“ 'f‘.}?f’im ;rf«:‘:h Weaed 2 32 ;

Brzposure In I-hsmhefs of
Mormbhs Dead Mieoe

f‘ %Irr%'zh 58, Hodules |
A mer Mouse!
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‘ Completely *’tm intrzd pravulons type nodules s.py:m‘-ﬂa“*m in the
sontrol groups. Fub sigre of tumer-like growths could not be found

gither in thelr skin or im their long tiszsuss. After s year, the
erperinent was discontinued, and then after thraes months of no
emasz:.rm? uh’f" miee were killed. In the cbrﬂm ,ﬁ, mine, xie
a1l

g . govered with nodules {Toble 53, TIn ths

rze-w"-:, ;m»« 3,(.;. a1l eiasen and the ,,4'}“,; o a lssser Qop
2 of genbrel znimsls only ong case ocourred, and %

-n‘.hr one nodulay '

Wiy e The miorgsoobe we ::Lwrm red dn

.

‘iﬁi&i&ﬂiﬁSA ik

rlepral m,rt.l,ﬂn.; of 'ic*»e from the mh mm”':fa more or less
pronounsed cell incresse in the sLa slar 1. Yhese lead to &
thickening of the slves 12. ard contracted down Lo 8 o
£33%ad tﬂ n un completely. The ewm were of a rold e
size snd vound or oval in form. The center was 11 nd
usnzily beld a small mew“ rucleclus, The ogzrae 31854 E e
ture of the center showed that Le were not et healthy
state, We found only completely abed oomrrences of olear
mitosis, The cytoplasmz was acidophile and wvery f£3 z:ezz'b: 1ad s




cstructural arrdnw?xwwf they wers e?awﬂxv Joined together, and they

In the bﬁ" Ay sg we consida Bt 1z Lo be of
alveslar origin, bub we Were not QCnanﬁ : ﬁhi* paried of the

neoplastic character of the growih and e ght more in termz of a2

resctive process. This ﬁE““ﬁ” prasented 2 e rthh“xld;shvyeé stage

of prcji“&"AQian of the dveclar o J uﬁy,,'(Taw]@ Y. During fare |
ver development end within nodules of aboub 1 mn &lameter, the

c@lia did not chenge thelir character, t\ ve sure, but in thelr

h

shewad for the most part & c¢e¢r &;inﬁr@ fcwmm*inw {idﬂuwtratxaﬂ 5§ﬁ

Table 3,

bopearance of Muﬂb Nodules in the Tndividial Strains and Oreups in

ieiation to the Length of Exym e,  Erprest eﬁ by the Index of
Percent Affected time ¢ Nodul {Mwm ¢) Baposure Len;t“ in Months,

Strain & ' o ‘ :

Biposure

T Honbh VGroun I Growp XL o Gromp ILL )
: “Rien 1EStruck Tdex IDied!® Stenelkl Index Miedi® Struckilnd.
1-3 {2 0 0 3 0 0o |0 6. ¢

b - €& [i6 3745 8.1 13 337 5.5 1 & 0
7017 Tl | 42 |13 §2.3 [112.6 | 3 | 33,3 | 2.3

Strain OUH !
1w3 10 0 o jo6 | o 0 o | ¢ 0
be6]0 0 ¢ |0 9 0 1] 0 o
7«00 4 | 25 5 |8 | 50 275 1 0] 0 0 |
13 -2 b 200 |50 |2 fu00 k5B L2 |50 | 4.

Thie arrangement is typlesl of the sow-called lmng=3ﬁ@nmmb

Mitesis seldom cecurred in thls stage. ﬁovrvwr; In this peried the
moderats tumor character of the process is completely 63@3A¢

In: the larger nodales (ahvut 23 mn 1n_n1%mbéﬁr} the tumor
eells wore tubular in strocture snd Lrequently tosk on & papillary
ehur eber, The papiilae were formed of enbleal or eylindrical :
colls which were OlﬂECL? peshed together, The sﬁremm wne very wesk, |
Tis arrangement was indicative of the epethelic nature of the t

Clilusﬁrﬂtian P
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pixture doesd not penglrate beyond the large.

which dees not coms eenplete Zﬁg The .
by the faet that on the onte hand the largey ;pwf m“ um t

5y

other hand %bc very smallest particles - which ﬂ“ﬁ”b?"ﬁ@ inte the = |

vt in part are *:ﬁzzﬂ‘a,h]g,r
r BEVen months of
amﬂ ng i the longs

alveoli are partly breathed Yight ovt geain:
metabolized and elininated by the hicg

e¥posure, the ﬁuantztv of benz OPYTene e

;incrcaﬁed to 0.9 gamaa, A@amrdsﬁ Lo this; the accum istion was

very slow, We would llke to q‘?ﬁﬁ% hﬁwvv&rﬂ that here it is only
& auertion of an evaluation for ediertation mrpeses. The value whE |
ascertained with the hel o of semi-guantitativé néthode, which refer |
to the damp welght of the Jungs and ave subject to the znﬁncnraev

Wiileh 18 charseteristic of every biclogizal test, S

Ws are conv nwad in later toste that the acemmulation is r
rrvur=ib76a After & six-dey peried of £EG exposure, dnd then 1@ Lo

-ng interruption of the exposurs, the }yﬁymaarhvn amounts f ar
Tunes gradoally disappeared from the Jdung tissves, A“ 27 f@fu;” ;
eight hour inte rrutpion, the fluorescense > decreatas, ’mver, mﬁ S

is still alearlg distin qxiJ&mbi@, Bat after “F\j?ub _
siurle spots per g8, and alter 120 hours, complete eiy d z;g Mvwrf
afLw¢ a ten-month exposurs, the ﬁwcmcwni auniva“ dacy fmw@a in the
lungs.  After s Tive day imterruption we cou A,qM‘ enger eﬂtdbﬁzuh
the fluorescence of h@“ﬂubj?%ﬁ@ %n The lung region. :

Fluerescence in the blood can ﬂn]y‘ke xn»i%"%cﬁ, axJ because

of thiz we could nob ide ULLy single spots under ¢QW‘caat@*tr*,»0mﬂ‘
It was only drmedistely afier the exposure that we wers able to
estatiish fluorescenca, After twonty-fouy houre not even tiwces
of it were present, : ; ' e ’ o '

AN thls eowmranics ﬂn we sz»f UG e”vws tm opznww 18 BEpres-
sed on *ha given prcblém:“r " g mu“ﬁ?“ oneelopleal Vaﬁdﬁulﬁb‘

It has been proven i 1 experizents that the care !
clnogenic v : : L.* polyeyelie hydvocarbons
develops in inite seque og, tul oo ff” aMﬂﬂ“31n” o ﬁ%e Co
method of application. ' S - ; o
Thase cbservations have been 0L70” o] i F%”ﬁutaucoa“
subrutanesus and intravenouns app ications of e#m#ﬁwumzu iNg sube
g g

tances, and with the nee of large doses, This s act shows a _
certain relativity of carcinogenic materials, mom@njlhg upon a 5
series of cir comstances., L i

Using small coneen trotions end @ﬁ*h our dnhalation mathod,
¥e could not produce lunv tumors in a sensitive strain before the
Fifih mon the " In those test zyre angemsnta which we quoted ip our ;
introduction the tumors showed up In & short bime. With the intra-
trochesl applisation of eayeinogenic hydroesrbon in £fluid ap in !
s-li d. pﬂr*@m fchu, Boae aabfara were able 1o produce Tung tumors

12

vronchia, end on the |

-
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cand Shlnkin found them afler tihe nge of O,

since the end of the last century {(Livingood guoted acecording Lo
: whie Verlous avthors defm,af*..bm i,ﬁxam i"arwr,;, dsing various

.

“in a e}‘_“ﬁ ti%,, athers could mtﬁ Using a high wmmdw tn frm} LAy

{[‘Ed’f 4”#'23\ 14(

dush as a cavsative *:,g:w.st Found - ,rrm,: Lamors in

cand afier removel of the cary sinogenic semponents, dn f&;}%’ oiéamﬁ
Tound only & pssude o *'*t:.wnzf_ ;.,,w Fory :MMW‘@ Afber a tuo month
vis'z?iﬂa *1 n "h%ﬁSt of %c‘fﬁ»&wm. sroke Lum sntd Veliean [ f;ﬂ obtained in
rabbite ard guiren ples dhrobleal bronohi ti,.. and a fibrose reartion |
of the ai“«*’m lar dnk ﬁsm&,imms “ﬁﬁu{m lad %, bwemr}..;- of the lungs. |
After g one~yeay exposure Lo ths c‘,»,ww 1 clgarette smoke, Iarsns |
2t 8l esuld not establish any .Lr;'*"* LTI *"r:»:m* fm‘m::%’; ST 3“ "m,
2]

s way, obher suthors found only ¥ drpitation and netaplaetie ohe

af t’ha EJM?I hisl Lalilept by m:z;f Aflwr smw!o’: mi ratracheal use
ol G;"l ne 1121516 = Pbenmanthrecere, Shinmkin fou 3 lang e.:«zsza':'s*
which could be identifisd by ’Lhﬁﬁ histal ogi% ‘net }wa%.,- Endaryont

25 me.
nt with tobscso smeke, the various |

J‘\.

Breopt for the ?"}t‘pﬁ‘r'ﬁy &

w5 e

ways of .M:a’"c’;f’tue:‘wq the carcinogenic materdals into the o organiom ,‘
can not he mmpm'm W o ﬂmdﬁ» test, In esnh previous case it o

wat o question of dntro f% eing largs doses into tha lungs.s Thi
the added sppiicatic ,Lniwf erenoe 0f sdding the Lo '
the solvent for the aner orusing «-mbamn&, as
matic dredlsting f& m». mteE in th:ﬁ duet particl
canging & losal z:"r.»:ze,v:z“ﬂmn in the tiss o 2 uhrm,
Eterpryrs,nm Appavently, wmwbabolium i '

the aaﬁr e

f'b
£
3

“ 1

v o 1 P e,
takes nd aw

vihen elther a colloldal suspension ai‘ henzopyrran eapdl-
laries and thus lzade to a fixing of the cancer cz rusing subhstance,

or when it iz oonm c:a'f.nu,w‘i with ::mm*imm nydeoy :ir:sc

irtratrachenl methods G, (PG at ,h Hem'l %:h Coy

19539 The metabollisn 45 di0D i
o .

ions of dirvecl inhalaticn c
Trhalation in gerosol mixhore o ffers
tesolving the em*a*imw s ractlons m” f,a»x:r*
f.’s’:s}..ll By fuz* thelr gulek diffusion thron
For theiy Feldman and I"‘t?}“,
' hon re wa Fop °
o Go 2k

o

" 8 g £ X e o D
eorvlitions for the diaspsrsion o :
Yoo T .4 ” < N ARSI I R
'%:r:,u.;«: J.u_n g undey rosol state faver ,.m.xa?‘,z.w,w;

£

halyr ascumy
shior belween the e
: &

L BY axbs of tar fuwes.
Ai ma,‘li.isn‘,m deﬁ O m‘

,ha

: g ars to be dependent on the
f‘ the concen **M"L:*r,m of tar fumes and the ooesibility of
soumelation in the lungs. CoL

Spontanecus or indaced lung ‘tuﬁwz*ﬁ':? 1 mice have he

‘a”" imm M

o ag ademona, @i,,'i.;"iar*r eystadenonz, or adeno careinoms, - ;
ug‘:.:fa.‘ p*‘ Wi"‘* e describes by zeveral avthors iz uniform |

Terdnt way
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e s e 4 s L i o L e e s s oo it P s

: ami alse agrees 4."%}:: Hur Owh f‘"m&imf ’

Trr ooyl

| wartous authors do not agree as is the his togenestig,
5?_'}???(&!1.?@,4.3‘.!’ however, thet the tumers originate in ihe alveslar
§epithelium. Thae qm tion of histeponesis was thoron sghly lnves tig ot
by Grady sand Stewsrt. They brought sboul such tumers wWith sobe
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gl results wi J tumors caused By ¥yethane. Grix,“‘w,t‘ mainbained
tikewise that these lung twmors wére alveo 1ar In origin in most
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2sus these Luwors might be bronehisl in erigin.  We also shserved
1 proliferation of alveclar es 11 S mzmb gradually tumed lote
dvions tumor growths, For this resson we are inclined te believe
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., At the start, an previcusly mentioned, we were nobt convinces
¢ of the neso-plastic nature of the prosess. Tn this regerd (riciube
f:;uan.‘ 5 Glazunov and Larionov, who regard these tumors ned a5 hetusl
2w formations, bub as iritbant pmlf‘.forﬁffwmr. o 85 "mﬁu‘! oSy N
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‘omn “}{rit‘r of %u.w,t ard English anthors con ,,;,Je" “'“x«,:*r:& samors e be
{openudne new fommationg. Fob only the histclogienl ;'ucz“?; e, but
acbeses, a5 well as successful trans mfw ings bear 1
: been me:*ti ened thet in the case of tesnsuvlent
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f The blochendeal results show thet Db “”&""?‘«'3}"1‘\?3‘{?‘*1? 28 wall as
othey fractions of tar fumes penetrated very guliekly into 4 $
- agseviion Tound in the literabuare that ‘{./{7445;,)(“ wetavolites do not
asin very long in the blood wss alse confirmed by vs. Under c:e;»?zm
Girmous erptim of these melerisls by the ibmfm thelr elimir
tion ronaing behind the intske, end benzopyrens and other oond
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tion prﬂsdﬁ%ﬁ are ascumlated ﬁz; the lungs.  This behavior
the negative results from exveriments which tried to cause I
tumors in early periods. O}.,,\.W after & lomger exposure is it 1 ‘}L"".wr

gible to socummlate a sufflelent guantity of careinogsnic msberial
which leads to a qualitative chengs in the cell process, ‘

In any esse, onr resulls tsmri in m:mosmtmvx to the
exmerinental findings that the cancer prosess is wore marked after
the repexted ackion f‘ gmall c:ﬁ:zm‘:ez';t*r‘atjwm of aromatic polysyelic
byd"uﬂa"‘bs}'e % during a . e: ot

wger perlod of txrr g. This iz trve of pu“‘:‘m
cuvaneons and seboutanecus applieatd tons, . Qur results could nodb
eonfirm this for the hmfr tissues when spplicttion was thy **311;5,:7

[ dnhalation.  They WLW"L 18, however, the oheervaiions of Shinmkin
foekoal, which state thet under %n?mvmmm a:;p‘pl:i m"?:.:: on the mamber of
induced tumors ls direstly prop cnr‘biw,“ to the size of the dise
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‘3’** at that fiverine inhibite g
one of the mosh prominerd pesull
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Tn both siraing which were Yed with Ha¥, we eonld only sstablish
after the ¢ .a,«wmm*h perlod thet tﬁa lungs were oo svered 1o 2 greater.
degree by nodules than in the ,td.:icmimri copparisen groups. In the
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& m imwn.:m’:.fd seyocnn.  In our
xpe&r.‘tm we corld not confl m ‘t%zc» favoraple Infiuence of flucrine,

cells. COur exporinent elso veo

”dvmr'el stages G*F” chironle fluvorine polscy
and & red uoed ca spability of the :1i:z m he equallze metabollsm
dizburbanczs are added Eﬁ the c;*tlwr’v:r; 12 Lwho.hw,kcaf happenings,
The rignt conditions for an invest ,J,pa ion of the guestion as to
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vhether fluorine inhibited glycolysis in "riw were not given wntll
the tenth month, and then the reaction of Tflunrine could not come
Lo full recognition., This mesns, in 2z practicsl way, that the risk
ol exposure to the influence of fluorine will be superbuposed on
that of the tar fumes.
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