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CZECHOSLOVAK REPORT OK EXPERIMENTS 
• ON THE CAUSE OF LUNG CANCER 

[Following is the translation of an'article by 
M* Mestitzova and P. 'Kossey in feoj^sina, Vol 
VIII, No l, Bratislava, 196I, pages 27-^8.] 

Lung cancers occur with increasing frequency in all popula- 
tion levels in the various countries« This alarming fact has been 
largely verified by statistics, and it is now necessary to establish 
its cause» Both in our own and in foreign'medical journals the 
belief is widely held that possibly the growing incidence of lung 
cancer is to be traced to" an increase in air pollution caused, by 
wastes from insufficient coal combustion and motor vehicle exhaust 
gases» This waste product is essentially made up of aromatic poly- 
cyclic hydrocarbons« This is the belief, but it has .not yet been, 
proven by experiments which correspond to the actual state of 
exposure," Perhaps» even more than living surroundings in industrial 
or other big cities, work surroundings play a part- in this respects 
since there workers are continually subject to a longer and more- 
intense air pollution by these same wastes» Therefore every opera- 
tion of production which involves the formation of tar fumes presents 
a serious' source of danger through the presence of cancer-causing 
substances from the series of the aromatic polyeyclic hydrocarbons. 
The presence of 3^- benspyren in a proportion of 0.3 to 12 mg/m> 

air has been established ,in the atmosphere around the following 
industries; gas and coke producers, industries where tar, crude oil. 
and its by-products are handled, in vulcanization and impregnation 
industries, and in the production of aluminum. For purposes of 
comparison the pollution of air by 3?^- Bp in a couple of larger- 
cities amounts to the following:' Leningrad 0.0002 — 0.4 mg/sn3, 
Manchester 0.00015 to 0.0003 mg/l00mJ (Cooper 195'i-, quoted according 
to Truhaut). Therefore it has become a problem of industrial med- 
icine to establish whether there is some factor in work done under 
these conditions which contributes to the growth of lung cancer« 

In the medical journals on experimental cancer investigations, 
we found no information on adequate Eodel experiments which involved 
long-lasting effects of tar fumes on the organs of breathing. The 



conditions which we aspect of causing lung can^r.grovU, were no1 
met either in the method of application or in the choice o, car- 
cinogenic substances by the completed experiments of PaUle et al, 
Clause et al, Campbell, Shabad, Shimkin, and Porta. Po*xu.<re 
results were achieved only with the nee of very large <*?«. 
Eyoerivsents with exposure to cancer-causing substances contains, . 
erhaust gases and in cigarette smoke usually aid not go te/ouJ 
reporting changes in the epithelium of the treatHing organs, 

I?, our present experiment, we duplzeated, both la f qoalit, 
tive and a quantitative W. i» our model test the po Uutj Jj- 
with tar funes which we had found to exist in axuaanu* producxon 
The effects of t»e tar fames on the behavior of 3* benapyren in 
w tiss^ and Vn the blood were followed by clinical, anatomic 
pSholo^l, 2d histologieal, as well as biochemical observe, 

TP«+ teinals: 99 strain A rcice and 144- strain C3H mice .we- 
used for tee experiment. Later mice strains develop n^ry tumo 
but sädotn spontaneous tog tumors. They were chosen because U 

SV* n^  Ä fedto'reokon also with the complicating factor 
?£tfth" abranne of carcinogenic effects would occur at we sa 
t£e as thfforation of spontaneous tune«, which usual jy .how u 

in the second year of life, .       .. 

JHtt 

HI 
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■Illustration 1* 
Gas chamber with device for production of tar fame« 
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Gas Chambers During each test the same amount (kOg) of 
anode .material was burned at a temperature of 400° C in a sraffle- 
furnace with a closed, air supply. The anode material was the same 
as that used in alttrninuni production and consisted of coke dust 
thickened with.'coal tar. A controlled system conducted the develop- 
ing "gases and smoke vapors into the test chamber, (Illustration 1.) 
The supplv of fresh air was caused by the ejector effect of the tar 
fumes to rise in ah even stream which flowed, into the chamber, Dur- 
iro" an hour, the air-smoke mixture vns renewed five times. 
* *" " Air Control in the Chambers The tar fumes were controlled 
by means' of the graphic chromatic paper method, using violet fluor- 
eseinp hydrocarbon 3:^ henaopyrene according to MALI« The station- 
ary phase of the separation system foiaed a 10$ solution of paraffin 
oil in gasoline ether, with vrhioh the paper used (-«batman k)  had 
been funnrefnaied. The mobile phase in ascending form produced 
irethanoi saturated with paraffin oil. The ehromatogram spot of 3'A 
benzopy^ene with an RF value of '0.28 was evaluated in a Planimetrie» 
sekquantitative way with the help of a calibration curve,  ^  ^ 

Determination of hydrocarbon particles from tar in teological 
'mater* alt' Lung tissues were ■ dissected after■-hoAogeniaation with 
chloroform, nut'throueh a centrifuge, evaporated down to the 
necessary volume, and"then treated in the same way as explained 
above« .■ n *..,■' 1' ' ' 

Blood was taken, from the axillary veins, mixed wich a drop . 
of h«»parin and a five-fold amount of chloroform, shaken thoroughly, 
put through the centrifuge, and benzopyrene was determined according 
to the above method» ■ 

■ Histoloeical Preparation: After fixation In thinned-out 
foztnaline, the"organs were bedded in paraffin and colored with 
heiaatoxylin-eosin in the usual way. 

;  Eosul£,s 

Five «nies a -week for the period of a year» strain C3H »ice 
±v  two proiTDS (I &  II) were exposed to the sane concentration of 
tar fumes* 'strain A (I & II) were exposed simultaneous^ to an 
equal concentration for a period of ten months. For each group of 
G3F and k mice a separate group (III) served under the same living 
conditions as a control. Groups 1 & HI received Larsen diets 
forM*ied t-rfth v^taarlns» Qromo II received food to which OJ.^% 
soditro fluoride had been added. In group II KO wanted to establish 
if the sirrrultaneous presence of NaF in the organism would miluence 
in any way the'effect of the tar fvines« In alranimmt production» 
fluorine combinations which are present in the air along with tar 
fumes offer an additional work hazard, 

Dae to the presence of irritants and also partly to toz:tc 
gases in"tar, such as phenol, pyridine and others, interrupted 
exposures proved to be most favorable» For the duration of two 



"howaf"iLt*rnate^' a mixture of tar tees and air for ten mtoutes 
and then pnre air for ten minute« stwa»ed into the chaaoer. in 
+his v=v the ndee were exoosed daily to sixty minutes OJ. full ana . 
siyfv Kinutes of a reduced concentration. The average concentration .; 
consisted of 1,'+ gäraraa 3^ benaopyretie for each liter of air>(from 
0 3 to 1 *!'}* K?;- have reported in another place on saore precise 
details'as well' as on the toziclogical side of the experiment. 

■ Dünner the fourth test month the first signs of irritation , : 
anpeprftd on the skin. They were aoatly in the region of the mouth, 
the eves, the perianal and peri*eriital regions and on trie ears. 
'The?«*irritations showed one after the other all stages of irtf iam- 
mstf cm, i>om reddening and swel.3J.ng to moist eczema with scab forma- 
«on, and ended with hypertrophy» atrophy, and sclerosis. In the 
case'of the ears it came sometimes to a complete loss of tissue, 
Dur*ne later progress, a wart-like formation developed on the eye» 

' lids, on the ears, and also in the hairy skin of the back, ^In the 
te-ri* month, the perianal inflammation developed into a flat ceil 
carcinoma. Strain A mica were the only ones hit by the inf3»iory . 
chores. Pea-slaed tumors idth dike-like edges and a central necrese 
sonea^d or, the banks of the C3H strain only in the eleventh month. ■ 
The histological picture showed a heavy, horny type of skin cardnona. 
    In the sixth and seventh 

r*, :$/m&* months, oharry-sised toiaors appeared 
-*'-' :. '       in two exposed (C3H)ndee in the    : 

1 region of' the KSKimary glands; in one \ 
case on both sides» From'the histo- ' 

: logical point of view» they exhibit-'; 
ed'the characteristics of a solid. 
carcinoma, or that of an adenoearein» 

>     ma..    During the eleventh month in 
. this same strainv tumors appeared in' 

. the neck region and. in the region of . 
■ the front and rear extremities« 

: Since, according to the'histological 
t picture» these glandular type 

• .tumors''showed a malignant character, ; 
■■ .: it must therefor have been a case 

■ of aberrant maramary gland tumors« 
In contrast to the control 

;■,: group, all' exposed groups showed 
.^„-.- .^ v-  *.^~ -.. This is'significant (Table I.) Strain 

ß  sV»w^» in all three groups a higher mortality than strain C3H. lie 
susoect as the cause of death, along with some in'uycurrsnt xnfec- 
tions, a coBimon toxic effect from the tar fumes. The histological  . 
findings in the parenehyinatotis organs bears' this out. After tue 
discontinuation of the exposures, the mortality rate sank to the 
usnal rate for mice. 

■■ Xllustr 
Subplnral nfcdules in mice 
'(strain A) after' eight »onths 

• of tar fame inhalation..».  ;,i 

a higher rate of mortality. 

il 



Table 1« 

Condition of the Surviving Mice (A and C3'R) after Conclusion of 
Exposure tö Effects of Tar Pases 

Strain & Group 

A/I 

kj III 

C3H/I 

CdH'/HI 

[   Number of: t)eadJficaj      _        . 
Original Number     S^5Ste Terceht. :1      hemarks 

35 
32 
32 

(48) 19* 
(4.7)  2.5* 
49 

2.5 fl;'jS*   fin the fourth 
19 59*^ '  ' month, ten 
k '12*5     |.mice died from 

j an Intsrcur»   . 
:        ■ . ! rent infection 

la^lSIkJfesS'ä   ' 
If     '*2,1  i*29 and 22 mice, 
10 
3 

40,0 
6.1 

respectively, i 
died in the 
second snonth 
from a tech- 
nical accident 

Beginning in the fifth month» subpleural nodules' developed 
in the lungs. They'were raised» solid, greyish white in color, 
ransring frora pin head to pea. in sise, and in the later stages 
coalesceht. 'Since the nodu3.es were numerous and of different sizes, 
it "is possible to infer that they wsrs in various stages of develop- 
ment« For both exposed groups/of both strains,-'-their increase in 
iranber was directly proportional to the duration of the exposures* 
This■points to a causative connection 'with the gassing process, 

strains is most'significant when the dlfferen.ee in sensitivities to 
spontaneous tumors is taken into consideration, 

IrifJ-ammatory changes of the bronchial mnco'as membrane and 
peri bronchial tissues were constant accornps.ny5.ng symptoms» ■Meta- 
plasia' of the epitheliiiife' in the respiratory' organs occurred however/ 
only ir». the ninth to the eleventh month in both strains. (Illustra- 

tion 7*) 
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Metaplasia'of thV'#a£hesäX mcteeous aesferie ef a Mö&S© (straia A) 
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fesbarof Mag'Modules 1ft Relation to Length of Exposure 
rt»*s««lw'K»-<.{livl»ra»i|tM«"» i 

Strain A (X and XI) Hu2ibsr;©f'Mice'vdth Nodules 

SJosüre in f fefoer of 
"Months  } Dead MJ.ce 

> 
19 
20 

1   2   3«5 6-10 11-201'per louse 

12 ■6 

•■ 3 1 
f- "t .3 ' .&, 

1 
2 

0 

■9.0 
0*?5 

Strain'C3H (1 and II) 
i«*»«WirWKH*w»*P",i" Mlf"** 

i - 3 : 0 
^■- 6 0 
? -10 12 

11 »12 6 
'   1 -12 3 

W f\taS«*l««»tlW.WWJ|W»h5»»iB 

? 1 i. 
0 „ ■ 1 

2 1 * 

2 
3 

JL 

0 
2» 0 

A '4 

Completely isolated granulor«.& type nodules appeared in the 
control groups; 'But signs of tom©r»-llke growths eoold net be found 
either in their ski» or in their lung tissues. After a year, the 
expertaart «as discontinued, and then after threa raonths of non» 
exposure, the mice were killed» Ih the- exposed 1 mice, the' lungs in 
all eases wre covered' with nodules (Table 3). In the C3K nice this 
was not true for all cases and then only to a lesser degree« .fesong 

-,X"V ,/a b t kraina of control animals only one eas** occurredt smd -this 
showed only one nodule. 

With the microscope we observed i». the histologies! 
plsural seetiORS of rclce iYoia the fourth test month'& üsore ör less 
pronounced cell increase in the alveolar septi» These lead to a 
thickening of the alveoli and. contracted ih-sa down to SK&11 gaps or 
filled them up completely. The cells were of a relatively large 

■si»e and round or oval 'in fora* ;'The center »s; light, round,, and 
usually held a small clear nucleolus« Thö' coarse ehrcraaiia strao : 

ttire of th.e center showed that the cells were not in a cal,jss healthy 
state, We found onlj completely isolated occurrences of clear ■ 
mitosis. The ejtoplasBia waö' aeidophtle and very finely grained* 

?' 



In the beginning we considered these cells to be of an 
alveolar origin, bat we were not convinced in this period of the 
neopl&stic character of the growth and thought more in terms of ; 
reactive process. 

terser oi tats gruwwi «uu wiua^iii» «»w*«- -•.'.« W.,^.*.« «-- ■— 
5» This period.presented a he&rtb*»o3.d' shaped stag© 

of proliferation of the aveolar cell type, '(Table *0. Daring fur« 
ier development and within nodules of about 1 ran diaaet«, the 
cells did not change their character* to be aure, but in their    . 
Btructural arrariffeasot they wera closely joined together» and they^ j 
shoved for the most part &.'clear binary foraati©».»'. (Illustration 5)»: 

fable 3. 

Appearance of Lung Nodules In the Individual Strains'-and Groups in 
Relation to the Length of Exposure. Expressed by the In&ex of 
Percent Affected time /> Nodules (Mouse) Exposure Length'in Months. 

Strain A. ii>-™ri>^WÄ»*»'w#«<*MW» WH™*"«*1, 

Exposure 
In Months Q*WC«M1W''^»»»»«'«B»«1«I 

Groiig „I asESjas- 
3isiSIlM.IIiteSSto 

iBafMMGurac' 4nr4H>**v>; 

J&93ffiL&I 

0- 

312.6 

lÄedt* Simick Al« 

0 
1 

0 
0 

JJ»J 

.,J. 

0 ! 
0 - 
3«3 

Strain C: 

■    ■' 

0 ■   1 0 0 0 
0      1 1 0 0 

2?«5        °   " 0 0 
45*8        2 50 4.1 

L-l^—L—. 
■   - 

CM:*-. fliWrtl'KUrt** 

Kits arrangement is typical of the so-called ltaig adenoma« , 
Kitnsis seldom occurred in this stags'» However, in this period the 
moderate tamor character of the process is completely clear, 

la the larger nodale« (about-2-3 is» in diaaeter) the tenor 
cells were tubular in straetxtre and frequently took on a. papillary 
dta.ra.cter. The papillae' were farsaed of 'cubical or ' cylindrical 
cells tshieh were'closely pushed together« The strass. was very weak. 
Its arrangement was indicative of the epethelic nature of the tenor ■ 
(niusiraiion 6). 



•; IIÄ Wwsi. 

iXu'sinAtx-Ti H. 

G^U iwfrea«^ i» <tb© alweolAr ecspii« ,(Ile8«itw5f3.iii«f^siB.I 24) 
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After a series of s&ctions made tram the .whole lob© of OK© 
lung« we could not establish whether the tvuasrs originated 1» the 
bronchia or in the bronchioles.    Host frequently they occurred cam- 
oletoly on the subplearal periphery, «here there mm a© more 
bronchia at alle    Our findings agree completely Kith thosö of Grady 
and Stewart,    These authors designate tfce.se tmora as alveolar car- 

Interesting facts were obtained fmn biochemical studies of 
the penetratlort, the duration, sad 'the dispersal of the tar fumes, 

Except at the bs^inning of the exposures normal lung tissue 
showed no flworesceEce with the ctoosjatocraph'icffl paper method we 
y,sed«    Howevsr, after1 only a'single two-hour exposure fhxoreBcena©■ ■ 
£lirtfK-^ u'o ir the lime tissue and in the blood, although in the 
bl^ot this was pot always clearly defined.    After'an exposure, of   ■  '..;■ 
three davs, easily reeophissable spots of tar fuaes were "already 
preset in fee lungs.   'Thepositive value of these spots increased ■.. 
in -oro^orttcn to the duration of the exposure (Illustrations B, 9}« 

"    'it appears that & »derate aeoisssttl&tie« is built up ande? a 
cnnnentration • of l.fc gasaita Bp/l &ir in spite of the fast aLixtlsation 
thrrorii the blood« " A' twenty-two hour interruption of the exposure 
«as* apparently not enough to e'ilmäjoats the inhaled qiattitity endete- 
ly frca» the lungs«    A one-week 'exposure was enough to show, by a 
?^S-Quantitative evaluation, the amsnmt of 3^ boajpyren« irt the 
lungs Vf three id.ee«    To be sure, the quantity of .proven benaopyrene 
is only a fraction of the gross computed quantity inhaled.    In 
th*o-nr, undw the given conditions of the experiment* 10.1 ga?mua .bp 
should'enter one luner.   We-found only 0*19 gaasaa tor each lung. 

10 
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other hard, tho v«ry sr^Ie-" n-^Ii!       ^   J^<*iat ^d on the 
f.   alveoli are oW^Är^t £? , ?"* ?Ttrate teto the 

!   «aposura, the quantity of bÄ^^T^t^ >TS T™* °f 
i   ' ÜlCrpSSfl^  +j-i   A   o/s ■   , . "*-uW+<5-*   i-fe.iälffi.5i?  ;iJS  •fcjje   Innere 

!   - question of an «valuation f^ff^^^.^*haM« K«^  " 
.   ascertained Kith the helto of e^^$^<**^T\    &B TOluc >ras 

to.the da*, weight of tte 4g?^^f^W^fS!' *ich TQt^ 
which i, öharÄcterirtie of evSry h^tÄ** "»«itfacgr 

^ ™.ly di^ea?S°f* :'tVBÄ?^ ^?fS fT ** eight hou*» int*>-mrf-r^X-   +1 Ä i;   •        iun& tissues.  'Alter a forty» 

^.e'spots K^td1«SbiS b^,afe^??^;fcf *»" the 
af-„er a ten-wenth eaposurp    tV flrn^-^S 4    ,-^ dxsaKPe«**    Even 
lungs.    After a fiv/^y irt«^,H ^ ?1J,ality dewM8«s ** the 
the fl^^ee'S-bSo^tlSa^^^1^ ^^ " 
of this SCSÄJnJt M^ftS

0S, C?n °n3f Se l^ited, «d'beea^ ! 
It ^ only i^eÄotelv^J JA, *£* ^f ^ ^^^ions,. : 

establish huorrnnen^     IftcV    L   ? T&    -^ TO ™T& able to j 

of it wewv» *>4*^t ^^ity-.t-our tours not wen traces       . 

3h thij 
sed on äe'p^n^I^S" ^ "^ ™™^ to opinions «*„„. 

T* >io"<     P*0-1«* iroM a purely oncological viewolit 
Iw aas oeen proven to numerous exn^r««ents t£* f t 1'!. 

»c-thod of application«     -*"n~* ^ dlIfftrE according to the 
Tbase observations have been .Y)nft4»j'V, ./'.■ ".' 

subcutaneous and intraveiwas ir^-Ä"^        percBtanfl0tts' 
stances, a*d with the u. ^ d^f % ff??^*?81** Sub*» 
certain relativity of carcinog^Tc SSrfV] wJft Show a 

series of circumstances.- -v-uw^ls, aepenUing upon a 

^loau^tlun the tuaors showed up in s sVor-t ti,-     «■-•   it    *,   . 

  :  ..     ,   '    '   ^M^ ■*tt«Jo^d were aele to produce lung tiuaors 

■  12 
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'.in a short tiase, others could act*    Using a Jj.i^h:'^xpdms^ä io «ösä^'taj* 
(fest as a eauaatiTe agent, found iting tutors I» ?4$" <sf its «ases, ■.. ■;;. 

■ ;• m& after'" reaowl ©f 'the caro:l».o§©:B te .öossposeni a, in 45$»    Sh&bad ': -"' ^ 
: found oaly ä pssüä© ■'earcinona-Iigö formation ■ After'a two month'   :':if 
-■.Inhalation test of tobacco smoke ;Lupu and Velieaa [22] obtained ih    I 
".' rabbits and giates»- pigs' chrohl'rtal brcwaehitts aad .a"fibröse reaction   ; 

of the -alveolar ihterotitaks,■•■i&ioh led to.sclerosis of the lua£sv' ■■! ' 
; After a efte-yeay exposure to the Effects of cigarette 'smoke,- 'üar&m   j 

; 0b al «raid, not establish any 'inei^ea'sed txaaor fottaatlon.    In the      ' I' 
8ÄM& way, ■othiir 'Strthors' found. ©»1$ irritation '.and metaplastic chane-eä 
of the broheMal mucous- aiTObr&ne,;' After & single intratr&cheal use   1 . 
of 0.1 ffig Ij2i5t6 ■- absaKanthmoeR©, Shiinkin found lurii? cancers        [ ■ 
y-deh could be identified by the Msta].ögic&r»ethods ■ jbdorront'       i 

, aad Shiiakia found them after the "use of 0*25 Kg* ■     1 
' Except for the e^orimeni with tobacco .smak«,- the various : -' | ; 

w*ys of introducing the carcinogenic materials into the organism ! 
Can not be' compared to o«r aodel test* In ea«h preriems case it . ' 
was a question "of introducing large doses lato the-lungs ♦• This has ' 
the added application isterfere»ce of adding the toxic effect of ' S 
the solvent forthe: e&aaoT causing'substance, as well as the auto- , :; 

■ static irritating ccsaponents in. the dust particles, or in some oases' : 

causing "a local reaction' in the tissues to a thread soaked in . -;<■ ;' 
benzopyrene»' Apparently, .»«itabol-iaa takes place in .a different -«ay I . 
.v&en. either a colloidal suspension of benzopyrene blocks tha eapil- ; 
iarles and thus leads to. a fixing of the oancer causing stfbstanc©, ■   : ' 

■ -or when it is oo^oixnded with älmämm hydroxide and. irrtz-ocfeieei by    ; 
intr&tr&aheal methods»" "(PtOC at the Health Conference in Prague        ■ I 
1959)«   ,The metabolism is different than under the physiologies!   '■':   f 
conditions of direct inh&iatiön of the fearaful materials«    " 1 

'■■''. ;Jnhslatloa m 'aerosol..'jaixture offers the best condition: for    r 
dissolving -the careiaoger&e fractions of tar frames in the-body l' 
fluids', for their quick diffusion through the alv-scli «alia, and    ■■'■[" 
for their metabolism*'   Feldinsri and Puhimn '{quoted According to'  :      ■ ! . 
Lssarev) giv© the solution rate'for j;4 bensopjreme in rabbit serui« -i 
as 4 tng/100 is! tn. coBjparisoK to 0,2^ BJieromol/l in w.tt©r, •-;     f' 

"The eonMtions for tfes dispersion of earcimgeftic hydro* ; 
cs.Thx:m.B in the lungs under the asr-osol state favor their.ißWaböliaä».-!  ' 
tion and prevent to a certain degrse their accujaulationi   Th®   '■     .   i 
experiBient shows' clearly tbe relation bet^eyi the early appearance   V 
of nodalea and the exposure to tlie effects of tar fumes*    The -abange;. 
to a. lEalignant degeneration appears to be dependent on the intensity;. 
of the concentration of tar fiiis.es and the possibilitir of its *| :. 
aoci33«alation in'th© lungs» .--.:■■'■ " ...  }. 

.Spontaneous or induced lung tiaators in mice have been studied i.; 

siiice the sad ef the 'last' century' (livingood -quoted accor»iing'-tö"       j 
Stmmx*t).    Various authors. describe these tta-ecrs. using various      ' .; 
names,  suet as adenoaa, papillary .cysiadenoisa'» or adeno' carcinoma*  • *:  . 
Ti-e 'Kp.rphological picture d.escribec- by several autitors is mSSavm      ] 
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■■ and also agrees with our own findings'»/   Ih -contrast'to tins, the'   V/ 
various'authors'do'not agree as to the Mstoganei-ie,- 7 fae"• op'iiiioa' "tl' 

:. prevails, howewrv'tfc&t thö-t\Biorß''örig.lnaie'"isi.the''alTeolar'•■" ■.-.      1- 
- epiifeelitfflu-:  She question of hiategenesis 'was .thöra'agl-ily iiwefetigates! 
.by Grady and Stewart,   -They brought, "about. snch't«mo'rs with sab«0      j 

'. eeteneatiis injections of xi2t^i6^-0^mBAihmcexie:'8.nd, ZP-meihyi» 
ebelaathren» - -        . ■-,.       .;      .;/■-" ..''.'■' ; 

Mbstofi and Larsen arrived l&t öo^letely identical.histologlc«! 
el results witk'tiafflors caused by fethane, Oriente■«aintaineä !..! 
lifcexrt.se that these l'tmg tumors' w«ire alvfeöl&r iss ©rig'!»' in -most ■ ';■■ 
oases, although he did -not ■ exclude the possibility 'that In individual 
easos these tamors might be'bronchial in'origin.:': We "also observed' = 
a. proliferation of alveolar cells» which"'gradually turned into . - j 
obvions tumor--growths«' For'this reason we are iiiclineä to believe / 
that the tumors found 'by us are alveolar" is origin«' j 

It the start,- as previously nassitioned, %re vere -not convinced.   ; 
of the »so-plastic nature of the process*  • In 'this regard CIricjate    ; 
quotes Glazunöv and l&ridnov».«ho- regard these-tumors'hot as actual   j , 
nm formations, but as 'irritant proliferationsf eras i?no&iLe«ii3€& : ;| 
reactive hyperpl&siaV ; 

These, however} are only isolated opinions, and the great 7 ,1 
majority of Soviet and English anthers•consider these tumors to be ; 
genuine new formations*    lot ofiljf the histologies! picture* hut I- 
Ketasts.seSj, .as well as successful transplanting;» bear this "out*    It   i 
hs.f; been Mentioned that in the ease of trs.nsplg.nts, these t amors '   . i - 
lo^e apithelie -nature and t4ke' on & sarcoma-like 'ch&ractar,' ; 

Tbs biochemical results show that-3*^ fcensopyrene as well &■&   j- 
other fractions of tar ft^ss penetrated very quickly into the blood» ; ;. 
The assertion found in the literature- that these.metabolites do not ■} 
ranain very long in ths blood was also confirmed by us*    Under eon«   ; 
täuuous absorption of these materials by ths. lungs r their eliasiha.»     I 
tion remains behind the 'intake-, and -benaopyrea®'.and other eondenaa,--   - 
tion products are a-ceuKulatect in the lungs* ;.'This behavior eaplaSas   ■ 
the negative results from experi:®e?it0 .which'tried to cause lung 
tutors in early periods-»-    Only after a longer exposure is it pas«      1 
eihlo to' aeasBtilate a sxjfficiest cpiaatity of carcinogen!« material 
«hieb leads to a qualitative 'change in the cell process,, .." .-.  \ 

ia any 'ease, our results stand 1» opposition' to the    1 ■: 

exp©riB©nhal findings that the career process is more marked after , 
the repeated action of enus.ll concentrations of aroaatie polyeyelic ' 
hydrocarbons during a longer period of time» This is true of per« ; 
eittaneoiis and ' subcutaneous applications;'' Our results could not ' ; 
confirm this for the Ixmg tissues when application was'through' 1 ' 
inhalation» They strengthen,, however, the observations of Shiakin .I 
et alg "Mhich state 'that under intravenous application 'the number of j 
induced ttaoors is directly proportional to the''size of the dis~ | 
porßöd particles and to the thereby ■ conditioned fixation in the j 
capillaries, I 
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■ the parallel 'mp®tiAm±. with MaF fed irdes© i-s 'ti&i to--täe 
'fact that fiuorfce inhibits glyeolyeisiv "■*ts ätesÄl' ISüä&Bö "is''.;■ 
,oiife of the most proöißiänt popularities of fee isetahdlls® in iteor I. 
■cellsa1 ■  Our expe^ißtöfit also ;fe©ai|g %k& #K*k of :flaa5migs isho follow-.. 
ed this favorable sffeet of fluorine 6ä transplanted' säröösss«    In our 
experijfaMt we coxlld not confira the favorable influence of fluorine* 
In both'.'strains' -which'-mt4 fed irith 'KaF, we rtoixld only establish 

; after 'öle toa^aßKt&'psrloä'tfe&t ±4© lmgswere: öovereci to a greater, 
'degrse by nodules than in': th'e :e5ap4sBct"coajpsrlscn groups.    In'the      .' 
advanced stages of' cht-onic flu.or!ik' poisoning* a common debility, ; 
and a'-»"educed capability of the oilganiss ■ to ■ equaliae lastabollsm 

■disturbances are added to the: otherwise pathological happenings* 
'The' rieht' conditions for an investigation, .of the -question as to 
whether' fluorin® 'inhibited glycolyais JSLSiSSa were not given'until 
the .tenth'month,' and then the reaction of fluorine■could not come 
to full recognition.    This means» in a practical way, that the risk 
of exposure''to'the-Influence of fluorine «111 be ■ superlwposed on 
that of the tar. fumes, 

• In spite of a large number of questions which are- still ©pen, 
& definite direction :for preventive medicine may be derived, from 
our results for industries wliich work with tar fumes.■'   Along with   ' 
technical raethods of prevention, it is well to consider & suitable 
'division'of mrk iim and work rest through & corresponding limiting 
of daily, weekly, and yearly work periods»      . 
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