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Among many investigations of the problem of chemical carcinogenesis,  a group can bedistinguished 
in which attempts were made to examine the fate and conversion in the organism of the carcinogenic sub-  
stance itself [2, 4, 5, 8, etc.]. 

The chance of a successful  solution of problems of this t)x0e is largely determined by the existence 
of a method of identification of both the carcinogen and its derivatives, To identify the carcinogenic hydro- 
carbons, their f luorescence may be used, for its spectrum is reasonably character is t ic  16]. 

The ear l ies t  investigators observed changes in the charac te r  of f luorescence of the skin and other 
organs at various times after exposure to one of the mcst  powerful carcinogenic hydrocarbons, namely 
3, 4-benzpyrene (3,4-BP). Later~ methods were introduced to estimate the quantity of carcinogen in bio- 
logical material .  Frequently the object used in such investigations was the skin of small laboratory ani-  
mals, in most of  which 3 ,4-BP produces tumors comparatively easily by surface application |7-10]. 

As a rule the method used to identify the carcinogens was that of analysis of the spectrum of fluo- 
rescence.  The spectra  of f luorescence of skin extracts  were studied at var ious times after painting with 
the carcinogen [3, 11] or  the spect ra  of fluorescence of microscopic  preparat ions were examined {infixed 
and unfixed material} [1, 8]: Comparatively recently results  have been obtained showing changes in the 
spectrum of f luorescence after  introduction of 3,4-BP ~nto a specia l  capsule mounted on the rabbi t ' s  ea r  
[9]. 

Attempts by most  invest igators to identify the spectra  not or~ty of 3,4-BP itselL but also of its der iv-  
atives, led to the resul t  that the doses used in these investigations were fairly large, and nmiuly ~;eter- 
mined by' the method i~el f .  Meanwhile, it has now been shown that small  doses of a carcinogen, if applied 
repeatedly, may be used to demonstrate  a process  of "pure" carcinogenesis  without the development of 
intensive inflammation, ulcers ,  and so on. 

Besides, the investigation of the action of small doses of carcinogcns is of special in:v~-,vk~ncc bccau.=e 
clear ly such doses should be used for studying the effect of various carci.'~ogenic fa<".r:r~ "in "'.:c t:r::~t't~d 
envirormmnt on man and when analyzing the basis for appropriate hygienic m e a s u r e s .  

To investigate the dynamics of resorption of small doses of 3,4-I ;P in the .~::~r. c~f rn',,'e: ,he ~.,~;t:~: : 
has constructed an apparatus and has developed an experimental methoa. 

The apparatus for determining the intensity of f luorescence of 3,4-BP is based on the Soviet ML-2 
microscope .  Its block diagram is shown in Fig. 1. To excite fluorescence, the region of the spectrum oI 
a type SVDSh-250 mercu ry  tamp transmitted by a type UFS-3 fil ter (8 ram) was used. The intensity-of 
f luorescence was recorded by a type FEU-35 photomultiplier. Since a maximum of the intensity of f luorc.~ 
cence in the region 400-420 m/~ (its precise  position depends on the charac ter  of the solvent} is cha rac -  
ter is t ic  of 3,4-BP, while in the spect ra  of its metabolites and in the spectrum of the natural f luorescence 
of the skin the intensity of f luerescence in this part icular  region is very small,  an interference fi l ter  with 
a t ransmiss ion maximum in the region of 413 mp was introduced before the photomultiplier instead of the 
usual ZhS-3 blanking filter.  The changes in the intensity of f luorescence falling on the photocathodemalnly 
reflected changes in the concentration of dissolved 3,4-BP and were practically independent of the number 
of c rys ta l s  of this substance o r  the concentration of its metabolite. The signal from the photomultiplier 
was fed through 3 correc t ing  amplifier  to an ordinary, panel galvanometer (50 mA), the read~.~'_ of which 
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F ig .  i .  B l o c k d i a g r ~ m  
.:2 ~he a p p a r a t u s  fo r  
e~t~.ma~ing 3, 4-hertz- 
p2 rev.e in the  skin of 
m~ce. i)  I , ight  s o u r c e :  
% ~. ,~dcnsor ;  3~ U F S - 3  
f i l t e r  ;,~ n~m); 4 ) o b j e c t :  
- t . . : e ~ . : . c  m i c r o -  
scope ,  6;, i n t e r f e r e n c e  
p la te :  :?l ZIPS-3 f i l t e r :  
5~ in te~ ' fe rence  f i l t e r  
�9 '413 ~-~: 9} F E U - 3 5 :  
tO) amFAifier:  11} 
s c c u r c e  of supply  for  
FEU-35 :  12~ g a ] v m i o m -  
e t e r .  

F ig .  2. Dy~mmics of changes  in the  i n t ens i ty  of  
C u o r e s c e n c e  a f t e r  a p p l i c a t i o n  of  0.5 g g 3 ,4 -  
b e n z p y r e n e .  1) A f t e r  20 app l i ca t ions ;  2) a p p l i e a -  
.'.ion to in tac t  Sldn; 3) background  b e f o r e  a p p l i c a -  
t ion.  

c o r r e s p o n d e d  to  the  i n t ens i t y  nf f l u o r e s c e n c e  (413 nap).  The  r e c o r d i n g  c i r c u i t  
was supp l i ed  f r3 ,n  an e l e c t r o n i c  ~ b i i i z ,  e r .  The  ser~sit ivi~,  of the  c i r c u i t  was  
d e t e r m i n e d  m~d p e r i o d i c a l l y  checked  by r e l a t i o n  to a s t a n d a r d  so lu t ion  of 3 , 4 - B P  
E x p e r i m e n t s  w e r e  ~,a-:,rled c, ut cu m a l e  C57BL and (C57BI•  1 m i c e .  The  
3 , 4 - B P  was app'_.icd in dcops  t e a  p r e l i m i n a r i l y  s}utved a r e a  of the a n i m a l ' s  
back .  

Histolog~.cal ~ e c t i , ~ s  cu'~ ~ a f r e e z i n g  ~ " . c - o t o m e  ~2th a coo]ed  lm;_fe 
f r o m  unfixed m a t e r i a l  and a l so  the  f l a o r e z c e n c e  ol the  sMr. i'~ ~Jvo w e r e  inve~-~ 
t iga~ed.  F o r  t h i s  p u r p o s e  the m i c e  w e r e  f ixed  by t h e i r  fou r  h m b s  to a f l9t  p l a t e  
of o r g a n i c  g l a s s  resti~'~g on tb? s t a g e  of  the r n i c r e s e o p e ,  The  m i c e  r e r , ; a ined  
a ! ive  a f t e r  such  an inves t iga t ion  l a s t i n g  7-9 h~ and cou:.d be u~ed ago'An ~n the  
e x p e r i m e n t s .  Ln th i s  wa~ the dynmmics of thereso .Lzpt ionof  3 ,4-P.P could be 
s tud ied  in the  s a m e  a n i m a l  for  se '~era l  d a y s  a f t e r  a p p l i e a ~ o ~  of t , , ~  : u ~ t ~ r . z e  
to t,he sk in .  

As a re.~ult o[ the  s tudy of the t 'd~tol~gical  s~.~,tions the  ~oiiowU~g ~ind.~_g~ 
w e r e  ob ta ined .  

Fo l l owing  a p p l i c a t i o n  of a l a r g e  d o s e  of c a r c i n o g e n s  {100 p g  ill 1 o r  ..2 d r o p s  of  sol , ,eat)  l a r g e  quan-  
t i t i e s  of 3, 4 - B P  r e m a i n e d  as  c r y s t a l s  on the sk in  s u r f a c e  s o m e t i m e s  vp to 24 h. The f l u o r e s c e n c e  o i  the  
v a r i o u s  s t r u c t u r e s  of the  h a i r  f o l l i c l e s ,  *_he ~ur face  l a y e r y  ef  the  e p i d e r m i s ,  and the s e ~ c e o u s  g~.ar~s in  
tbds c a s e  could  be o b s e r v e d  fo r  up to 48 b.  The  ~ntensi ty of  f l u o r e s c e n c e  r e a c h e d  i t s  maxqmum a f t e r  3 -4  
h: t h e r e a f t e r  i t  r e m a i n e d  p r a c t i c a l l y  unehan~o:] so loi~.g as  y e l l o w i s h - g r e e n  t ; r ) , s ta l s  9f u n d i s s o l v e d  3 , 4 - B P  
w e r e  o b s e r v e d  on the s u r f a c e .  As  soon a s  the c r y s t a l s  d i s a ~ p e , , r e d  the i n t ens i ty  of f l u o r e s c e n c e  (413 m u) 
d i m i n i s h e d  and a f t e r  24 h r e a c h e d  the baekffround l eve l ,  

A f t e r  the a p p l i c a t i o n  of a s m a l l  d o s e  of  3 , 4 - B P  {10 pg)  no yellowish-.g~ceen c r y s t a l s  w e r e  fouud on 
the sk in  s u r f a c e  a f t e r  20 rain.  The  in !ens i ty  of f l u o r e s c e n c e  (413 m/J) r e a c h e d  a m a x i m u m  at  1-2 h, c o a n t -  
ing f rom the m o m e n t  of app l i ca t i on  of the  3 , ~ - B P . . ~ f t e r  ~ h the i n t ens i t y  of f l u o r e s c e n c e  fe l l  to t h e b a c k -  
ground level. 

The results obtained from the study of the dynamics of the interLsity of fluorescence {413 nag) in vivo 
after application of different doses of 3,4-BP are summarized in the table. 

it is clear from the table that the get.era! principles revealed by the investigation carried out on 
living mice repeated those observed during the study of the sexes. The presence of a spread-out maximum 
could be explained by solution of the crystals left on the surface. With small doses, after 24 h no fluores- 

>ce (413 rap)  could be found. 

�9 ~:se of the opportunity of repeating the investigation on the same animals, the effect of repeated 
~z of 3,4-BP on the dynamics of its resorption in the skin could bestudied (Fig. 2). Analysis of 

�9 ~ .... Fig. 2 revealed a differ.ence in the rate of resorption of 3,s-~P in the intact skin even after 
~" ~" ' :ppllcation (for 20 weeks), i.e., toward the time of appearance of primary tumors. 

90 



Dynamics of Intensity of Fluorescence (413 m/a) in Vivo a f t e r  Application 
of Var ious  Doses of 3 , 4 - B e n z p y r e n e  (3,4-BP) to M i c e  

Do~e pe r  

an ima l  
(in # g) 

40 
4 

0.4 

N u m b e r  o f  

a n i m a l s  

6 
13 
18 

Pos i t i on  of 

m a x i m u m  of 
fluorescence 
during period 
after applica- 
tion (in h) 

3-5  
1.5-2 
0.5-1 

T i m e  of de -  

c r e a s e  of 
f l u o r e s e e n c e  
to background 

l eve l s  (in h) 

30-48 
24-30 
13-20 

R e m a r k s  

P r e s e n c e  of 
3 . 4 - B P  c r y s t a l s  
in  the f i r s t  few 
hour s  

The  p roposed  method of r e c o r d i n g  the in ten3i ty  of f l u o r e s c e n c e  (413 rap) can  be used to s tudy the 
d m a m i c s  of r e s o r p t i o n  of 3 , 4 - B P  in the skin  of l iv ing m i c e .  The method can  be used to d e t e r m i n e  the 
~..[7,:ctive ,dose of a Carcinogen,  i .e . ,  to take into account  .not only the  s u b s t a n c e  applied, but a l so  the t i m e  
u . ; : ,  ~ wlnicl, e given dose i s  p re~en t  .~t ,he s i : e  of app~ic~i.c;~. ' It %" n | so  poss tb l e  (hat c e r t a i n  modi fy ing  
fact:~rs i - ~ u e n c i n g  tr, e ~ p p e a r ~ . c e  Of tu_m~:~. ~:c.: " .-=: ,-_~ -~.~.~r cd he e ~ t ~ a I s ,  tk;e phases  of the h a i r  

. . . .  -. _-. z - �9 ~ ' ~  ~ ' ~  in f luence  .-,n the r a t e  

~_'e: ;s c* +-be re~vJt$. 
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