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E v er since in 1911 W a s s e r m a n n  and  K e y s s e r  [37] h ad  o b se rv ed  
th e  a ffin ity  o f certa in  dyes to  tu m o u rs , th e  specific accum ula tion  o f  dyes an d  
o th e r  substances in  m a lig n a n t tu m o u rs  has o ften  been  s tu d ied . T h is specific  
a ff in ity  is m ost helpful in  th e  diagnosis, precise localization  and  th e ra p y  o f 
tu m o u rs . A lthough  severa l ex perim en ts of th is  k in d  have  been m ade w ith  sod ium  
fluorescein  [2 6 ,1 5 ,3 1 ,4 ] , th e  m eth o d  has no t been used  to  in v estig a te  th e  d ev e lo p 
m en t an d  g row th  of h e p a tic  cancer induced  by  b u t te r  yellow . Such in v es tig a tio n s  
m ay , how ever, furnish  new  d a ta  to  th e  m orphogenesis o f h ep a tic  tu m o u rs , an d  
m a y  also assist in  decid ing  th e  problem  w hether or n o t h ep a tic  tu m o u rs , p re- 
cancerous tissues and  h e a lth y  liver differ in  dye sto rag e , or, in  o th e r  w ords, 
w h e th e r or no t sodium  fluorescein  has a specific a f f in ity  to  tu m o u rs .

M aterial and m ethods

88 w hite  ra ts , w ith  a n  av erag e  w eigh t o f 150 g, w ere u sed  in  th e  p re sen t e x p e rim e n ts . 
72 an im als were trea te d  w ith  b u t te r  yellow  [each of th em  receiv ing  a  daily  dose o f 0,008 g o f 
p a rad im ethy lam inoazobenzene  m ixed  to  th e  d ie t, as described in  a p rev ious p ap er (3 5 )] , w hile 
th e  re s t  o f th e  anim als served a s  co n tro ls. T here  are th ree  phases in  th e  developm ent o f  ca rc in o m a 
in duced  b y  b u t te r  yellow, a n d  th e  te s t  an im als were sacrificed  accord ing ly , i. e. th e  f i r s t  g ro u p  
fro m  2 to  6 weeks, th e  second fro m  2 to  4, and  th e  th ird  from  6 to  8 m on ths a fte r  th e  b eg in n in g  
o f  b u tte r  yellow  trea tm e n t. A  1 : 15 d ilu tio n  of sodium  fluorescein  w as used for in tra v ita l  s ta in 
in g , in  a dose o f 10 m l per kg  o f  b o d y  w eigh t. The anim als w ere killed  1, 2, 4, 6, 12, 24, 48, 72 
144 h ours, respectively , a f te r  in tro d u c tio n  o f th e  dye. P o s t m o rtem  th e  liver and  k id n ey  w ere 
f i r s t  exam ined  in  u ltrav io le t l ig h t  an d  th e n  frozen sections w ere p rep ared  o f these o rg an s. A fte r  
s tu d y in g  th e  d is trib u tio n  o f th e  d y e  u n d e r th e  fluorescence m icroscope, th e  sections w ere s ta in e d  
w ith  S udan  I I I  an d  h aem ato x y lin -co sin . Some of th e  an im als , b o th  ex p erim en ta l a n d  co n tro l, 
w hich  h ad  n o t been  trea te d  w ith  sod ium  fluorescein, were used  fo r stu d y in g  th e  au to fluo rescence  
o f  th e  said organs.

R esults

The m orphological changes observable d u rin g  th e  g row th  o f  h e p a tic  
tu m o u rs  caused b y  b u t te r  yellow  have  been described  in  previous co m m u n i
ca tions [35, 23]. Three p h ases  can  be d istingu ished  in  th e  developm ent o f  th e  
tu m o u r. In  th e  firs t p h ase , tox ico-degenera tive  h ep a tic  lesions are o b se rv ed .
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T h e  second, p recancerous, p h ase  is ch a rac terized  b y  isle ts o f ad en o m a to u s  prolife
r a t in g  liver cells, as also  b y  focally  app earin g  cholangiofibrosis [29], cholangio- 
a d e n o m a s  and  cho lang iocystadenom as. T h a t o f  th e  fu lly  grow n m a lig n an t tum ours 
m a y  b e  regarded  as th e  th i r d  of the  above sa id  phases. T he various form s of 
reg re ss iv e  necrobiotic  p rocesses could be o b se rv ed  in  every  p h ase , such  as focal 
n ec ro s is , desq u am atio n  o f  th e  g landu lar ep ith e liu m  an d  f a t ty  degenera tion , 
d o w n  to  u t te r  ce llu lar d e s tru c tio n . No m orpho log ica l lesions w ere seen in  the  
k id n e y s . The p a ren ch y m a  a n d  stio m a of th e  n o rm a l liver g en era lly  shows a pale 
b lu ish  au tofluorescence, in  agreem ent w ith  l i te ra ry  d a ta  [34, 10, 13, 14]. The 
en d o th e lia l elem ents g ive a b rillian t yellow  fluorescence. T he m orb id  changes 
in d u c e d  by  b u tte r  ye llow  cause no essen tia l change in  au to fluorescence  e ither 
in  th e  p ro liferating  o r  th e  degenera ting  p a r ts  o f  th e  liver.

As soon as an  h o u r  a f te r  its  in tro d u c tio n , th e  dye is seen to  have  in tensive ly  
a c c u m u la ted  in  ev ery  lo b u le . The d iffusely  s ta in e d  cy top lasm  o f th e  hepatic  
cells o f  b o th  th e  te s t  a n d  con tro l anim als is a b rillian t green o r greenish  yellow; 
t h e  nucleus can be h a rd ly  d iffe ren tia ted  from  th e  cy top lasm . D am aged  areas in  
t h e  liv e r  of anim als t r e a te d  w ith  b u tte r  yellow  fo r 2 to  3 weeks are  w ell ou tlined  
b y  th is  tim e  ; th e y  g ive a b rillian t green fluorescence. The ce llu la r e lem ents of 
th e  som ew hat w id en ed  G lisson-triangles re v e a l an  o range-red  fluorescence, 
in d ic a tin g  a high deg ree  o f  dye  re ten tio n . T h e  en do the lium  o f th e  sinuses sta in s 
lik e  th e  parenchym a. T h e  connective tissu e  o f  th e  liver, th o u g h  sa tu ra te d  w ith  
th e  dye , appears b o th  in  th e  experim en tal an im als  and  th e  con tro ls in  a fa in te r 
fluo rescence  th a n  th e  su rro u n d in g  p a ren ch y m a . As regards th e  k id n ey , its  cells 
s ta in  in tensively  v e ry  soon  a fte r  th e  in tro d u c tio n  of th e  dye  ; b o th  th e  upper 
a n d  low er portions o f  th e  n ep h ro n , as also th e  g lom eru li an d  th e  connective tissue 
o f  th e  vessels d isp lay  a v iv id  green fluorescence. In  2, 4 an d  6 hours a p ictu re  
is  seen  to  develop w h ich  becom es m ost p re g n a n t 12 hours a f te r  th e  in tro d u c tio n  
o f  th e  dye. B y th is  tim e  th e  in ta c t, fu n c tion ing  p a r t  of th e  liver o f b o th  th e  tre a te d  
a n d  u n tre a te d  an im als h a s  alm ost en tire ly  e x c re te d  th e  in tro d u ced  dye (Fig. 1), 
so  t h a t  only th e  au to flu o rescen ce  of th e  liv e r  rem ains conspicuous. C ontrarily , 
t h e  am o u n t of dye a c c u m u la te d  in  th e  d e g e n e ra ted  p a rts  (F ig . 2), fa r from  having 
b eco m e less, is no t in f re q u e n tly  found to  h av e  in creased , as su b s ta n tia te d  b y  the  
a p p e a ra n ce  of g litte r in g  g reen , yellowish a n d  redd ish -g reen  g ran u les  beside an 
in te n s iv e ly  green flu o rescen ce . I t  was fo u n d  th a t  th e  g ran u la r  tran sfo rm atio n  
o f  th e  diffuse s ta in in g  o f  th e  cytoplasm  becom es m ore an d  m ore pronounced  
w ith  tim e .

The kidneys p re s e n t th e  ch a rac te ris tic  p ic tu re  o f dyeexcre tion , w ith  a 
g ra d u a lly  increasing d ifference  betw een th e  k id n ey s o f th e  an im als tre a te d  w ith 
b u t t e r  yellow an d  th o se  o f  th e  u n tre a te d  co n tro l group . In  th e  an im als , th e  dye 
in  th e  cytoplasm  o f th e  cells of the  p rox im al convo lu ted  tu b u les  shows a yellowish 
g reen , in  some areas a re d d ish , fluorescence, w hile th e  g lom eruli, th e  connective 
t is s u e  and  th e  e ffe ren t d u c ts  do no t seem  to  co n ta in  an y  dye. B y  th is  tim e th e
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tu b u le s  of th e  con tro l k id n ey s show  a v ivid green  fluorescence only, in d ica tin g  
t h a t  some o f th e  dye is b e ing  discharged, th e  g re a te r  p a r t  o f i t  hav ing  b een  
e lim in a ted  prev iously .

C om pared w ith  th e  h e a lth y  p a rts , dye re te n tio n  in  th e  d eg en era ted  areas 
o f  th e  liver becom es s till m ore p ronounced  a fte r  24 an d  48 hours. 144 hours a f te r  
th e  in tro d u c tio n  o f  th e  dye, th e re  is s till a con sid erab ly  h igh am o u n t o f sodium  
fluorescein , d isp lay ing  an  o range red  fluorescence in  G lisson’s triang les an d  th e  
cy top lasm s o f th e  m acrophages a round  th e  d e g e n e ra ted  necro tic  foci. B y  th is  
t im e  no dye has rem ain ed  in  th e  k id n ey  of th e  con tro ls , w hile th e  tre a te d  an im als 
co n tin u e  to  ex cre te  th e  dye th ro u g h  th e  k idney , th o u g h  a t  a slower ra te .

The isle ts o f ad en o m ato u s, p ro lifera ting , reg en e ra tin g  h ep a tic  p aren ch y m a, 
as w ell as th e  cho lang ioadenom as and  cystadenom as d isp lay  th e  sam e b eh av io u r 
as th e  h e a lth y  liver. T he foci o f cholangiocellu lar adenocarcinom a and  h e p a to 
ce llu la r carcinom a p resen t a sim ilar p icture .

The n u m b er o f d e te rio ra tin g  elem ents a n d  d eg en era ted  cells is found  
s tead ily  to  increase in  th e  precancerous, an d  s till m ore in th e  cancerous, areas. 
T h e ir fluorescence is s im ila r to  th a t  o f th e  tox ico -d eg en era tiv e  lesions in  th e  
liver. Soon (from  1 to  4 hours) a f te r  th e  dye h a d  b een  in tro d u ced  th e re  is s till 
som e of i t  in  ev e ry  cell, b u t  th e  b rillian tly  g reen  fluorescence o f th e  co n ten ts  
o f  th e  cyst (F ig. 5) an d  th e  greenish  yellow colour o f  th e  degenerating  cells are  
a lread y  conspicuous. Som ew hat la te r  (6 hours), o n ly  a sligh t greenish b lue  co lor
a tio n  is seen in  th e  in ta c t  ep ith e lia l cells in  th e  p recancerous an d  can c tro u s foci, 
w hile necrosing e lem ents are  sh a rp ly  d is tin g u ish ab le  b y  th e ir  m ore in ten siv e  
yellow ish green fluorescence. This difference becom es m ore conspicuous w ith  
tim e . A fter th e  lap se  o f 144 hours, b o th  th e  p ro life ra tin g  cancerous tissu e  an d  
th e  hepa tic  p a ren ch y m a show  autofluorescence only , w hereas a h igh degree o f 
dye  re ten tio li is s till observab le  in  th e  necrobio tic  a n d  necrozed  p a rts  (Figs. 6, 7).

The k id n ey  o f  an im als in  th e  precancerous an d  cancerous s ta te s  e lim ina tes 
sodium  fluorescein  e x a c tly  in  th e  sam e m an n e r as th a t  o f th e  anim als th a t  are  
s till in  th e  phase  o f  tox ico -degenera tive  lesions. In  th is  case, too , th e  dye is 
ex cre ted  slowly. T he liver o f an im als tre a te d  w ith  b u t te r  yellow  was also s ta in e d  
w ith  sodium  fluorescein  a n d  exam ined  in u ltra v io le t lig h t. I t  was observed th a t  
a t  f ir s t  th e  in ten siv e  green ish  yellow fluorescence h ad  been  diffuse b u t la te r  th e  
dye  accum ulated  in  foci (F igs. 1 ,2). These foci co rresponded  to  th e  degenera ting  
a reas  and cysts o f  th e  precancerous and  cancerous liver. In tensive  fluorescence 
o f  a sim ilar k in d  w as n o t observed  in  an y  o th e r o rgan .

Discussion

I n  f o r m e r  s t u d i e s  c o n c e r n i n g  t h e  a f f i n i t y  o f  d y e s  t o  t u m o u r s  m o s t l y  s e m i -  

c o l l o i d a l  a c i d  d i a z o d y e s  o f  l o w  d i f f u s i b i l i t y  w e r e  u s e d  [ 2 4 ,  8 ,  3 ,  3 9 ,  1 7 ,  3 8 ,  7 ] .  

M o o r e  e t  a l .  w e r e  t h e  f i r s t  t o  a p p l y  s o d i u m  f l u o r e s c e i n  i n  m a n  [ 2 5 ,  2 6 ,  2 7 ] .  4

4  A cta Morphologica V I/4
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F igs. 1— 2. H ep atic  tu m o u rs  12 h o u rs  a f te r  in tro d u c tio n  of sodium  flu o resce in  
F ig . 1. P h o to g ra p h  m ade in  w h ite  lig h t F ig . 2. T h e  sam e in  u ltrav io le t l ig h t. C ysts a n d  degen
e ra t in g  foci show in tense  fluorescence. P h o to g ra p h  m ade  u n d e r th e  fluorescence m icroscope. 
F ig . 3. C o n tro l liver 12 hours a f te r  th e  a d m in is tra tio n  o f  sodium  fluorescein . H a v in g  d ischarged 
th e  g re a te s t  p a r t  of th e  d ye , th e  h e p a tic  cells a re  conspicuous b y  th e ir  au to flu o rescen ce  only

(ap p ro x im ate ly  X 200)
F ig . 4 . L iv e r  in  th e  incip ien t, i. e. to x ico -d eg en era tiv e , phase  o f tre a tm e n t w ith  b u t te r  yellow  
(3 w eek s), 12 hours a fte r  in tro d u c tio n  of sod ium  flu o resce in . Increased  dye re te n tio n  b y  cells in

in ju re d  zones (ap p ro x im . X 90)
F ig . 5. L iv e r  in  precancerous s ta te ,  6 hours a f te r  in tro d u c tio n  of sodium  fluo resce in . A consider
ab le  a m o u n t  o f dye is observab le  in  th e  g lan d u la r lu m in a  of th e  cholangioadenom a. No dye is as 

y e t v isib le in  th e  su rround ing  h e p a tic  tissue (X 250)
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S h a p i r o  a n d  L a n d i n g  [ 3 2 ]  a n d  m o r e  r e c e n t l y ,  C r a m e r , B r i l m a y e r  e t  a l .  h a v e  

s t u d i e d  t h e  d i s t r i b u t i o n  o f  v a r i o u s  f l u o r o c h r o m a t i c  d y e s  i n  e x p e r i m e n t a l l y  

i n d u c e d  t u m o u r s  [ 1 ,  2 ,  4 ,  5 ,  6 ] .

A ccording to  J a c o b y  [ 1 6 ] ,  every  k in d  o f change, in flam m atio n  o r  deg en e
ra tio n , e tc . w ould  induce a change in  th e  c a p ac ity  o f th e  tissues to  a c c u m u la te  
dyes. Some au th o rs  [ 2 4 , 3 , 8 , 2 9 ]  a tt r ib u te  th e  in ten sified  d y e-u p tak e  o f  tu m o u rs  
to  a change in  v ascu la r perm eab ility , while, according to  M o o r e  [ 2 6 ] ,  the  
increased c a p a c ity  o f gliom as to  accu m u la te  sodium  fluorescein  an d  lab e lled  
J 131 d iiodfluorescein  m ay  be due to  an in ju ry  w ith in  th e  tu m o u r o f  th e  b lood- 
b ra in -b a rrie r. K a r c z a g  e t al. w ere th e  p ioneers in  th is  fie ld  [ 1 7 ,  1 8 ,  1 9 ,  2 0 ]  ; 

th e y  d e m o n s tra te d  th e  e lec tro trop ism  o f trip h en y l-m e th an e  dyes, th e  a f f in ity  
o f  th ese  su b stan ces to  e lec tronegative  tissu es  ; th is  m eans a t th e  sam e tim e  th a t  
th ese  dyes are  increased ly  b o und  b y  n ecro tic  e lem ents in  th e  tu m o u rs  (neuro
trop ism ). F i g g e  e t al. [ 1 1 ,  2 9 ]  found  th a t  p o rp h y rin  is s to red  b y  lym p h -n o d es an d  
tissues (tu m o u rs) w ith  a h igh m ito tic  index .

V e k e r d i  e t  a l. [ 3 5 ]  stu d ied  th e  accu m u la tio n  in  tu m o u rs  of in tra v e n o u s ly  
in jec ted  collo idal polonium  b y  ra d io a u to g ia p h y  an d  found m ore po lon ium  in  th e  
haem orrhag ic  n ecro tic  p a r ts  o f G uerin ’s carc inom a th a n  in its  h e a lth y  a reas . 
W hile M o o r e  denies th a t  sod ium  fluorescein  w ould accu m u la te  in  th e  
necrozed p a r ts  o f  tu m o u rs , S h a p i r o  a n d  L a n d i n g  [ 3 2 ]  claim  to  h av e  found , 
7 hours a fte r  in tro d u c tio n  o f th e  dye, fluorescence only in  necrozed a reas .

D iach ro m atic  dyes differ from  fluo ro -ch rom atic  ones no t on ly  in  t h a t  th e  
fo rm er can he  d e m o n s tra te d  in v e ry  low co n cen tra tio n s b u t  also in  th e  h ig h er 
d iffu sib ilitv  o f th e  d iachrom atic  dyes w hich enab les th em  to  s ta in  e v e ry  cell 
in  th e  o rgan ism . T his p ro p e rty  is in  som e w ay  connected  w ith  th e  ra p id  ex cre tio n  
o f  th is  dye. ( R i e s  3 0 ) .  H ep atic  excre tion  o f  sod ium  fluorescein w as s tu d ie d  in  
am p h ib ians b y  E l l i n g e r  an d  H i r t  [ 9 ] ,  an d  K i i l p e  [ 2 2 ]  and  in  r a ts  b y  
H a n z o n  [ 1 4 ]  ; th e  la t te r  au th o r observed  th a t  i f  sm all q u an titie s  o f  sod ium  
fluorescein  h a d  been  in tro d u ced  in to  th e  organ ism , norm al h ep a tic  cells d id  n o t 
excre te  th e  dye b y  sim ple diffusion b u t  d ischarged  i t  in to  th e  bile d u c ts  ra p id ly , 
w ith in  3  ho u rs , b y  H oeber’s ’’ac tiv e  tra n s fe r”  m echanism .

T he p resen t experim ents have p roved  th a t  sodium  fluorescein in tro d u c e d  
in to  o rgans w ith  m a lig n an t tu m o u r is re ta in e d  b y  th e  necrotic  an d  nec ro b io tic  
p a r ts . I t  w as fo u n d  th a t ,  while d u ring  th e  f ir s t  hours a ll in ta c t cells (th o se  in  
h e a lth y  an d  in  tu m o ro u s tissue alike) rap id ly  ta k e  up  and  excrete  th e  dye, d am ag ed  
cells re ta in  i t  irrespec tive  o f w heth er th e y  belong  to  norm al p a re n c h y m a  or

Fig. 6. H ep a to ce llu la r carcinom a 24 hours a f te r  in tro d u c tio n  o f sodium  fluorescein . T h e  d y e  is 
a lm o st com p le te ly  e lim inated  from  th e  s tro m a .E x c re tio n  b y  th e  degenerative focus v isib le  in  th e  

low er p a r t  o f  th e  p ic tu re  lags beh in d  th e  in ta c t  areas o f th e  tu m o u r ( x 2 5 0 )
Fig. 7. C arcinom a cholangiocellulare ad en o m ato su m . 144 hours a f te r  a d m in is tra tio n  o f  sod ium  
fluorescein  th e  degen era tin g  areas o f th e  tu m o u r an d  th e  de tach ed  cells in  th e  g lan d u la r  lu m en  

still co n ta in  som e o f th e  dye  ( X 250)

4*
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tu m o ro u s  tissue . T h is phenom enon  seems to  p ro v e  th a t  un in ju red , p ro life ra tin g  
cells, th o u g h  belonging  to  precancerous o r cancerous tissue , do no t lose th e ir  
c a p a c ity  of “ ac tiv e ly  tra n sfe rr in g ” sodium  fluo rescein  and  th a t  th e y  ex cre te  i t  
q u ite  in  th e  sam e m a n n e r as th e  cells of th e  n o rm a l h ep a tic  p arenchym a ; w hile 
a ll d am ag ed  cells becom e incapab le  of “ ac tiv e  tra n s fe r” .

T he a ffin ity  o f fluo rescein  to  tu m o u rs  a p p e a rs , therefo re , to  be b ased  on 
th e  fa c t  th a t  cancerous p aren ch y m a d egenera tes m ore ex tensively  th a n  n o rm al 
tis su e  [12, 31].

T h e  p resen t o b se rv a tio n s  are in  com plete  ag reem en t w ith  th e  fin d in g s o f  
M o o r e  [25, 26], accord ing  to  which th e  a f f in ity  of th e  dye to  tu m o u r  
tis su e  is n o t rea lly  a specific a ffin ity  b u t is a t tr ib u ta b le  to  in tensified  regressive 
p rocesses. The soundness o f th is  th eo ry  was fu r th e r  su b s ta n tia te d  by  o u r fa ilu re  
to  observe  any  q u a lita tiv e  difference in  d y e -re ten tio n  betw een  p recancerous 
tis su e s  an d  m a lig n an t tu m o u rs .

I t  was d e m o n s tra te d  b y  M o o r e ’s [25, 26] experim en ts th a t  85 p er cen t o f  
th e  fluorescein  in tro d u ced  is excre ted  th ro u g h  th e  liv er and  15 per cen t th ro u g h  
th e  k id n e y . I f  th e  b ile  d u c ts  a re  occluded, a co rrespond ing ly  h igher r a te  of th e  
dye  is e lim in a ted  th ro u g h  th e  k idney .

R e n a l excre tion  is also p redom inan t in  an im als  tre a te d  w ith  b u tte r  ye Поле, 
liv e r  fu n c tio n  being  d is tu rb e d  by  th e  dye. T he in tra h e p a tic , i. e. in tra tu m o ra l, 
a ccu m u la tio n  of th e  dye  exp la ins for th e  s im u ltan eo u s  p ro trac tio n  o f  ren a l 
e x c re tio n .

To in te rp re t th e  in ten s iv e  dye accu m u la tio n  correc tly , changes in  v a sc id a r 
p e rm e a b ility  and  in  in te rn a l lym phcircu la tion  o f  th e  tissues have also to  he 
ta k e n  in to  accoun t, since th e se  factors too p la y  a decisive role in  th e  d is tr ib u tio n  
o f  th e  dye in  th e  o rgan ism . T h is problem  form s th e  sub jec t of a fu tu re  com m uni
c a tio n  [34].

Sum m ary

T h e  localization  o f in tra v ita lly  adm in istered  so d iu m  flu o resce in  in  liver carc inom a p ro v o 
k e d  b y  tre a tm e n t w ith  b u t te r  yellow  has been s tu d ied  u n d e r  th e  fluorescence m icroscope.

W hile  th e  dye w as ra p id ly  ex cre ted  by  th e  u n in ju re d  cells o f th e  liver and  th e  p ro life ra tin g  
cells in  b o th  adenom as a n d  m a lig n a n t tum ours, i t  w as re ta in e d  fo r a  considerable len g th  o f tim e  
b y  n ecro zed  areas. R en al ex cre tio n  o f sodium  fluo resce in  w as also p ro trac te d  in  anim als t re a te d  
w ith  b u t te r  yellow.

I t  h a s  been d e m o n s tra ted  t h a t  th ere  is no d ifference  be tw een  precancerous and  cancerous 
tis su e  as reg ard s th e  u p ta k e  a n d  ex cre tio n  of th e  d ye . T h e  in ten sified  re te n tio n  of sod ium  f lu o 
re sce in  in  h ep atic  tu m o u rs  m ay  be a ttr ib u te d  to  som e spec ific  a ffin ity  o f th e  dye to  tu m o u rs  
b u t  is d u e  to  th e  p resence o f ex ten siv e  degenerative  n ec ro b io tic  foci in  tu m orous tissu e .
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ИССЛЕДОВАНИЕ РАЗВИТИЯ ЭКСПЕРИМЕНТАЛЬНО ВЫЗВАННОГО РАКА 
ПЕЧЕНИ С ПОМОЩЬЮ ПРИЖИЗНЕННОЙ ОКРАСКИ ФЛУОРЕСЦЕИНОМ

НАТРИЯ

Й. ШУГАР и к. ЛАПИШ

Авторы исследовали флуоресценцмикроскопическую локализацию прижизненно 
введенного флуоресцеина натрия, при вызванном подачей «Буттергельб»-а (p-dimetilamino- 
arobenzol) раке печени и во время развития последнего.

Красящее вещество быстро выделяется неповрежденными клетками печени, клет
ками аденом и разрастающими клетками злокачественных опухолей, в то время как 
вырожденные некротические части задерживают его более длительное время. У крыс, 
обработанных «Буттергельб»-ом, выделение флуоресцеина через почки протягивается.

Авторы установили, что накопление красящего вещества в преканцерозных и опу
холевых печенях или же их отдача красящего вещества происходит одинаковым образом. 
В основе повышенной задержки флуоресцеина натрия в опухолях печени лежит не какое- 
нибудь специфическое сродство к пухоли этого вещества, а повышенное количество 
дегенеративных некробиотических очагов.

U N T E R SU C H U N G  D E R  ENTW ICK LUNG  VON E X P E R IM E N T E L L E M  L E B E R K R E B S  
M ITTELS N ATR IU M FL U O R E SZ E IN -V IT A L E Ä R B U N G

J . S UGÁR und  K . L A P IS

D ie Fluoreszenzm ikroskopische Lokalisation des v ita l verabfolgten Natrium fluoreszeins 
wurde bei Buttergelb, Leberkarzinom , und während der Entw icklung desselben untersucht.

Der Farbstoff wird v o n  den unbeschädigten Leberzellen, den Adenom zellen und den 
wuchernden Zellen bösartiger Geschwülste rasch ausgeschieden, während die degenerativen  
nekrotischen Teile den F arbstoff längere Zeit zurückhalten. B ei m it Buttergelb behandelten  
R a tten  w ird die Ausscheidung des Natrium fluoreszeins durch die Niere verzögert.

E s wurde festgestellt, dass die Farbstoffspeicherung der präkanzerösen und tum orosén  
Lebern, bzw . ihre Farbstoffabgabe in  gleicher W eise vor sich gehen. D ie Zurückhaltung des 
Natrium fluoreszeins in Lebergeschwülsten ist nicht a u f eine spezifische Tum oraffinität des 
Farbstoffes, sondern a u f die erhöhte Anzahl der degenerativen nekrobiotischen Herde zurück
zuführen.

D r Já n o s  S u g á r  
D r K áro ly  L a p is

B u d ap est, X I I .  R á th  G y. u . 5. H u n g ary .
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