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T he biological significance of nucleic acids an d  of nucleopro te ins explains 
th e  recen t increased  in te re s t  devo ted  to  th ese  substances in  tu m o u r  research .

Q u a n t ita t iv e  d a ta  c o n cern in g  n u c le ic  a c id s  in  tu m o u r  t is su e  c a n  b e  fo u n d  
in  th e  w ork s b y  L e u c h t e n b e r g e r , K l e i n  a n d  K l e i n , P e t e r m a n  an d  
S c h n e i d e r , W . C. S c h n e i d e r , Ce r e c e d o , R e d d y  e t  a l., V e n d r e l y  e t .  a l., 
a s  w e ll a s  in  th e  rep o rts  b y  K h o u v in e  an d  G r é g o ir e , th e  la t te r  b e in g  o f  p a r t i­
cu la r  in te r e s t  in  th e  p r e se n t s tu d y , s in ce  th e  e x p e r im e n ts  h a d  b e e n  m a d e  on  
G u erin  tu m o u r , th e  sa m e  g ro w th  w e h a v e  s tu d ie d .

A  num ber of rep o rts  h av e  also d ea lt w ith  q u a lita tiv e  s tud ies o f  nucleic 
acids in  tum ours (S p i e g e l — A d o l f , W o o d h o u s e , T s u b o i , K h o u v i n e , etc .).

T he d a ta  in  th e  l i te ra tu re  are conflicting  in  a num ber of questions. This 
is due p a r tly  to  th e  fa c t th a t  these  h ighly  po lym erized  com pounds (w hich are 
in fin ite  series of sm aller com ponents, called o ligonucleotides, th a t  b ra n c h  off 
in  m an y  directions an d  co n ta in  several cross-linkages) are v e ry  lab ile . W hile 
th e y  are  being s tu d ied , th e  com pounds undergo  depolym erisation  first and 
re-po lym erisation  la te r  an d  th u s  resu lts o b ta in ed  are charac teris tic  n o t o f the  
o rig in a l nucleic acid, b u t  o f  an  a rtifac t.

C ontrad ictions found  in  lite ra tu re  o rig in a ted  often  of u sing  d iffe ren t 
k inds o f tum ours in  exp erim en ts , an d  d iffe ren t tu m o u rs  differ from  each  o ther 
in  th is  respect, too. F in a lly , i t  has to  be bo rne  in  m ind th a t  m ost o f  th e  te s t 
ob jec ts  were e ith e r hom ogenisates of whole tu m o rs  or iso la ted  n u c le i o f cells 
an d  no d istinc tion  w as m ade betw een  th e  flo rid  an d  necrotic  p a r ts  o f a given 
tu m o u r.

Necroses arising in  rap id ly  growing tu m o u rs  have been found to  h av e  an 
in fluence upon th e  fu r th e r  developm ent o f th e  tu m o u r and  th ese  regressive 
processes have th e ir  role also in  th e  fo rm ation  o f m étastasés.

T hese findings h ad  s tim u la ted  us to  s tu d y  in  d e ta il th e  nucleic acids in 
th e  necrosed p a rts  o f tu m o u rs .

O nly  v e ry  few  d a ta  a re  availab le  in  th e  l ite ra tu re  concerning th e  nucleic 
acid  co n ten t of necrosed tu m o u r p a rts . Ce r e c e d o  an d  R e d d y  h a v e  rep o rted  
t h a t in  th e  florid  p a rts  o f m ouse sarcom a an d  o f spontaneous m am m ary  cancer
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th e  a m o u n t of ribonucleic  a c id  (RNA) was dec reased , w hile in  necrosed  areas 
b o th  R N A  and D N A  (desoxyribonucle ic  acid) w ere  decreased.

A ccoriding to  K h o u v i n e  an d  Gr é g o ir e , necrosis is ch a rac terised  b y  a 
d isa p p e a ra n ce  of R N A  ; th e y  have  found th a t  th e  level o f R N A  in  necrosed 
a re a s  o f  th e  Guérin tu m o u r  w as 1/3 of th a t  fo u n d  in  non-necrosed p a r ts  o f  th e  
tu m o u r .

A lso Cr a b b  and  K e l s a l l  have  s ta ted  th a t  in  liquified  necrosed areas R N A  
c a n n o t be detected  b y  h is to ch em ica l m ethods, w hile  in  th e  sam e areas D N A  
co u ld  b e  detec ted  b y  m e a n s  o f  th e  Feulgen re a c tio n .

Experimental

G uerin ’s tra n sp la n te d  r a t  tu m o u r was u sed  as th e  te s t  ob ject. T he anim als 
w ere  k illed  by b leed ing  a t  ab o u t 2 m on ths fo llow ing tra n sp la n ta tio n . The 
tu m o u r  grew large in  ev e ry  case and its in side  w as com pletely  necrosed. The 
n e c ro tic  m ass inside th e  tu m o u r  was sep ara ted  from  th e  shell-like e x te rn a l coat 
o f  tu m o u r  tissue as co m p le te ly  as possible. T he tw o  p a rts  were hom ogenized 
s e p a ra te ly  and  in  each o f  th e m  th e  nucleic ac id  c o n te n t was e s tim a ted , alw ays 
in  fo u r  paralle l d e te rm in a tio n s . The d ifferen t nucle ic  substances w ere sep ara ted  
b y  th e  m ethod  of S c h m id t  a n d  T a n n h ä u s e r  a n d  th e  phosphorus co n ten t of 
th e  sing le  fractions w as a lso  determ ined . T he ra tio  betw een  th e  single com pon­
e n ts  w as th en  ca lcu la ted  f ro m  a com parison o f  th e se  P  values.

W e have m odified th e  S ch m id t—T a n n h a u se r  m ethod  in th e  follow ing 
w a y . D N A  was ca lcu la ted  n o t  only in d irec tly , b u t  a f te r  acid  p rec ip ita tio n  th e  
D N A  p rec ip ita te  h ad  b e e n  red isso lv ed  and  i ts  p h o sp h o ru s co n ten t w as d irec tly  
m e a su re d .

F iv e  tum ours w ere ex am in ed  in  th is  w ay , i. e. th e  to ta l  n u m b er o f te s ts  
w as  40.

Results

H istochem ical s tu d ie s  b y  th e  Feulgen  tech n iq u e  have  show n th a t  in  
n e c ro tic  areas nuclei d is in te g ra te  in to  g ranu les an d  nuclear substance  d is­
a p p e a rs  in  the  cen tra l a re a s  o f  necrosed p a r ts . I t  w as th erefo re  a n tic ip a te d  th a t  
a considerab le  decrease in  th e  q u a n tity  o f D N A  w ould  in  th is  w ay  ensue. In  
c o n tr a s t  w ith  th is , q u a n ti ta t iv e  analysis show ed D N A  to  be  p resen t in  u n changed  
a m o u n ts  in  both  flo rid  a n d  necrosed areas, w hile  th e  q u a n tity  of R N A  was 
re d u c e d  significantly in  e v e ry  case. As seen in  F ig . 1., th e  ra te  of decrease was 
n o t  u n ifo rm  : i t  p ro b ab ly  d ep en d s upon th e  ra te  o f  progression an d  th e  ex ten t 
o f  necrosis .

I n  Fig. 1 each co lu m n  rep resen ts th e  m e a n  of 4 para lle l te s ts  an d  th e  
five p a irs  of columns show  th e  R N A  an d  D N A , respective ly , co n ta in ed  in  5
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d ifferen t tu m o u rs  ; th e  shaded  colum n ind ica tes th e  flo rid  p a r t , w h i 1 e th e  u n ­
shaded  one th e  necrosed p a r t  of th e  sam e tu m o u r.

As i t  has been m en tioned  above and  as i t  is c learly  visib le in  F ig . 1, th e  
decrease in  R N A  w as v e ry  considerab le (22 to  43,5 p e r  cen t of th e  R N A  in  th e  
flo rid  p a r t) . The necrosed a rea  con ta ined  s ligh tly  m ore D N A  in  3 cases, an d

W a te r  c o n te n t : 61  - 6 5  p e r c e n t

sligh tly  less in  2 cases, th a n  d id  th e  flo rid  p a r t . T h e  d ivergence v a ried  betw een  
3 to  7 p e r cen t in  four cases and  a difference as h igh  as 17 p er cen t w as d e te c t­
able in  one case only . T he resu lts  being w ith in  th e  lim its  o f ex p erim en ta l 
e rro r th e  conclusion m ay  be d raw n th a t  flo rid  an d  necrosed a reas co n ta in  
a p p ro x im a te ly  equal am o u n ts  of D N A .

In  T able  I . are  p resen ted  th e  num erical va lues, to  fac ilita te  th e  com parison  
o f p a ra lle l te s ts .

I t  can  be seen th a t  th e  d ev ia tion  am ong th e  re su lts  was -J-4—12 p er cen t.
O ur resu lts  for D N A  do n o t agree w ith  th e  re su lts  rep o rted  b y  C e r e c e d o

1*
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Table I

R.  N.  A.

In ta c t
I a

N ecrotic
«

1
«

3 4 Й .2 1 2 3 4 Й
. 2

О
parallel * Q +l parallel

Vs « +1 
Q

1. 54,5 59,2 62,8 51,8 57 10 18,7 19,5 17,3 16,9 18 8

2. 77,4 73,0 66,0 71,5 72 8 14,8 15,7 17,4 16,0 16 9

3. 59,3 54,6 66,5 68,8 62 12 25,1 27,3 31,0 28,6 28, 10,5

4. 71,2 64,0 82,1 74,7 73 12 36,6 29,3 30,2 36,0 33 11

5. 69,0 68,1 73,2 70,2 70 4,5 19,8 16,3 16,7 19,5 18 10

D. N A.

In ta c t s
N ecrotic

a

1 2 3 4 Ü « 5" 1 2 3 4 a« .2 Sr

parallel
4)
S

ь +1
Q parallel Я s+l

57,7 59,4 65,2 65,8 62 7 63,4 65,7 69,1 65,8 66 4,5

66,4 68,3 77,0 76,3 72 7,5 69,3 71,1 77,1 77,9 74 6,3

54,1 58,3 63,9 63,7 60 10 48,0 53,1 49,2 47,7 50 6

58,5 59,6 69,7 68,2 64 9 72,1 70,4 66,3 67,2 69 4,5

74,8 77,3 79,1 72,8 76 4,2 74,4 73,7 69,1 70,8 72 4

a n d  R e d d y , who fo u n d  a decrease in  D N A  in  th e  necrosed areas of m ouse 
sa rc o m a  and  of sp o n tan eo u s  m am m ary  cancer.

I n  connection w ith  th e  d isappearance  o f R N A , num erous prob lem s have 
em e rg e d . F irs t of all, we h a d  to  find ou t w h a t hap p en s to  R N A ? I t  is like ly  th a t

Fig. 2



COMPARATIVE STUDIES OF NUCLEIC SUBSTANCES IN FLORID AND IN NECROSED TISSUES 2 7 9

i t  is broken  down to  nucleo tides, or, s till fu rth e r , to  inorganic  p h o p h a tes , pu rine 
an d  pyrim id ine  bases. A nd even th e n  i t  is questionab le  w h e th e r th e se  depoly- 
m erised  breakdow n p ro d u c ts  rem ain  in  th e  necrosed p a r ts  o f th e  tu m o u r  or a re  
rem oved.

T he d a ta  in  F ig . 2. in d ica te  th a t  th ese  substances do n o t rem a in  in  th e  
necrosed areas of th e  tu m o u r, a t  leas t as fa r as one can  ju d g e  from  th e  phos­
phorus values ; th is  is c lear from  a com parison of th e  acid-soluble frac tions 
in  th e  in ta c t and  th e  necro tic  p a rts  o f th e  tu m o u r. T he acid-soluble frac tion  
co n ta in s nam ely  th e  m ono-nucleotides, th e  inorganic  p h o spha tes and  th e  o th e r 
phosphor-con tain ing , acid-soluble b reakdow n p ro d u c ts  of nucleic acids. The

d a ta  in  Fig. 2. obviously  show  th a t  necrosed tu m o u r-p a r ts  do no t co n ta in  m ore 
acid-soluble p a rts  th a n  in ta c t  p a rts .

W e had  to  ex lude also th e  possib ility  th a t  th e  m issing am o u n t of P  (i. e. 
som e p a r t  of RNA) h ad  been  dissolved in  som e w ay  b y  th e  lip id  so lven ts used, 
to g e th e r w ith  th e  phospholip ids. In  o rder to  e luc ida te  th is  p o in t, in ta c t  and 
necrosed p a rts  from  th re e  tu m o u rs  w ere exam ined  for th e ir  to ta l  P  con ten t. 
T he resu lts  of these  e stim ations are  show n in  F ig . 3.

T he resu lts  in  F ig . 3. show  th a t  th e  to ta l  am o u n t of P  is also decreased  
in  necrosed areas, so th a t  th e  am oun t of phosphor-con ta in ing  lip ids could no t 
increase. F rom  th is  i t  follows th a t  R N A  h ad  been  rem oved from  th e  necrosed 
p a r ts  o f the  tu m o u r.

The d isappearance  o f R N A  m igh t be exp la ined  in  tw o w ays. R N A  or its  
b reakdow n p roducts m ay  leave th e  tu m o u r tissue  p roper, w hich w ould  ind ica te  
th a t  even so-called necrosed tissues have a m etabo lism . The o th e r, an d  m ore 
p ro b ab le , exp lanation  is th a t  th e  b reakdow n p ro d u c ts  are  u tilized  b y  th e  flo rid ,
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v ia b le  p a rts  of the  tu m o u r fo r b u ild ing  up from  th e m  th e ir  own nucleic substances. 
I n  s u p p o r t of the  la t te r  th e o ry  ap p ea r to  be th e  findings b y  Cr a b b  an d  K e lsa l l , 
w ho fo u n d  by h istochem ical m ethods th a t  a zone show ing m ark ed ly  increased  
b aso p h ilia , 3 to  6 cells in  w id th , was d e tec tab le  in  areas ad jacen t to  necrosed 
p a r ts .  S im ilar observations h av e  been  m ade in  surv iv ing  liv er tissue  cu ltures 
b y  TÖRŐ, PÓSALAKY a n d  B a r k a , of th e  B u d ap est In s ti tu te  o f E m bryo logy  and

H is to lo g y . The la tte r  a u th o rs  have  rep o rted  th a t  a t  th e  m arg in  o f th e  cen tra l 
n ec ro s in g  areas an  in c rea sed  pyron inophilia  w as dem onstrab le , in d ica tiv e  of 
a n  in c rea sed  RNA co n te n t.

F u r th e r  studies shou ld  de te rm ine  w hy i t  is ju s t  th e  R N A  co n ten t th a t 
d ec re a ses  in  necrosed a reas. I t  seem s probable  th a t  th e  h igh s ta b ility  of D N A  
a n d  th e  v e ry  labile n a tu re  o f  R N A  are factors to  be considered in  th is  respect.

T h e  n ex t problem  to  b e  solved was w h e th e r o th e r ty p es of necrosis would 
y ie ld  th e  sam e resu lts. In  an  e ffo rt to  e lucidate th is  p o in t, necrosis w as induced  
in  1 o r  2 lobes of ra t  livers lig a tin g  th e  h ila r vessels lead ing  to  th em . T he anim als 
w ere  k ille d  bv  bleeding 6, 24, 48, 96, 144, and  240 hours following th e  operation ,
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respectively . W hen  lig a tio n  h ad  been im perfec t, th e  capsule becam e th ic k e n e d  
and  regeneration  s ta r te d . T here  ensued, how ever, cen trilobu lar necrosis ev en  in  
such cases. W hen  liga tion  h ad  been succesful, th e  lobe as a whole fell v ic tim  
to  necrosis.

A fte r d e tach in g  th e  th ickened  capsule fro m  th e  necrosed p a rt, the  necrosed  
p a rt, th e  in ta c t  h ep a tic  lobes, and  th e  th ick en ed  capsule were te s ted  fo r th e ir

con ten t in  nucleic acid , m aking  4 para lle l e s tim a tio n s of each specim en  as it 
h ad  been  done w ith  tu m o u rs .

This series consisted  of 36 experim en ts involv ing  a to ta l o f  m ore  th a n  
160 estim atio n s. T he livers from  5 an im als se rv ed  as control. The re su lts  y ielded  
b y  th e  con tro l livers w ere iden tica l w ith  th o se  ob ta ined  for in ta c t lobes from  
opera ted  an im als an d  b o th  were in  ag reem en t w ith  the  values p u b lish ed  in  th e  
lite ra tu re .

F ig . 4 is a com p ara tiv e  p resen ta tio n  o f th e  nucleic acid values in  necrosed  
and  in  con tro l livers (F ig. 4).

T he necrosed  p a r ts  contained  th e  sam e am o u n t of DNA as th e  contro l 
livers, w hile R N A  was m arked ly  decreased  in  th e  form er, like in  tu m o u rs .
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F ig . 5 shows th e  t im e  re la tions of th e  chan g es in  nucleic acid  c o n te n t, as 
t h e y  to o k  place in  necrosis o f  the  liver.

I t  can  be seen th a t  a f te r  six hours th e  red u c tio n  in  th e  am o u n t o f R N A  is 
a l r e a d y  as high as 50 p e r cen t, and  24 h o u rs  follow ing th e  opera tion  th e  R N A  
c o n te n t  o f th e  necrosed a rea  falls to  15 to  20 p e r cen t of the  in itia l, th e  D N A  
c o n te n t , too , shows a considerab le  decrease in itia lly , b u t 144 hours a f te r  o p era tion  
i t  is  a g a in  com parable to  th e  am ount p re se n t in  no rm al liver tissue . (In  7 cases 
th e  v a lu es  ranged  from  20 to  30 m g per 100 g, as in  th e  controls, w hile in  2 cases 
v a lu e s  o f  17 mg per 100 g, in  ano ther 2 o f  14 m g p er 100 g, and  in  1 case less 
t h a n  10 m g per 100 g w ere  ob ta ined .)

I t  has been m en tio n ed  th a t  th e  su b cap su la r  g ranulation  tissu e  w as also 
e x a m in e d . Like in  every  k in d  of p ro lifera ting  tissu e , in  th is  case, to o , th e  D N A  
c o n te n t  w as higher th a n  in  th e  norm al liv e r. As to  R N A  values, th e se  were 
lo w er th a n  norm al, b u t  h ig h e r  th a n  in  necrosed  liv e r tissue.

H istological

G uérin tumour. T h is ty p e  of tu m o u r w as especially  suitable for our s tu d ies , 
b e c a u se  i t  contains nec ro tic  foci read ly  d is tin g u ish ab le  by  gross ex am in a tio n  
r ig h t  a f te r  i t  has becom e p a lp ab le .T h e  tu m o u rs  u sed  in  the  experim ents w eighed 
fro m  50 to  80 g, a w eight th e  tu m o u r usually  a t ta in s  in  2 m onths. The m ain  m ass 
o f  f lo r id , in ta c t p a rts  w as lo ca ted  a t  th e  p e rip h e ry  o f th e  tum our, su b cap su la rly , 
a n d  w as 1/2 to  3 cm th ick . M ost of th e  tu m o u r  consisted  of a cen tra l necrosed  
m a ss , yellow ish-grey in  colour, friab le , caseous, w ith  m ap-like ou tlin es . In  
som e cases bloody in h ib itio n  also occured.

T h e  sections p rep a red  from  tu m o u r tissu e  w ere s ta ined  w ith  h aem a to x y lin  
a n d  eosin  (H E ), F eu lgen ’s s ta in  or m eth y lg reen -p y ro n in . The necro b io tic  an d  
n e c ro tic  a reas  had  ra th e r  d is tin c t outlines an d  e x h ib ite d  various m orpho log ica l 
signs o f  destruction .

K e l l n e r  h a s  d is t in g u is h e d  b ew een  fo u r  t y p e s  o f  reg ress iv e  m o r p h o lo g ic a l  
c h a n g e s  :

i. In ta c t ,  un a ffec ted  tu m o u r cells,
ii. D issociated  cells, w ith  loosened ce llu la r bondage,

iii .  C om pletely d isso c ia ted  cells show ing ex tensive  pyknosis,
iv . T he zone com posed o f  to ta lly  d e s tro y ed  cells, in  w hich th e  n ucle i do 

n o t s ta in ,  b u t  cell contours a re  s till d e tec tab le  a n d  nu c lear d e trim en t, ch ro m a tin  
g lo b u les  a re  p resen t.

R y  sep ara tin g  th o u g h  o n ly  m echanically  n ec ro tic  areas from  in ta c t  p a r ts ,  
we h a v e  o b ta in ed  for chem ical e s tim ation  a m ass con ta in ing  essen tially  p y k n o tic  
a n d  n e c ro tic  cells.

I n  th e  sections s ta in e d  b y  Feulgen’s m e th o d  th e  zone of to ta l  necrosis 
ju s t  s ta in e d  a ligh t p ink  or n o t a t  all. T here w as, how ever, a ra th e r  w ide m arg in
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ad jacen t to  necro tic  areas w hich consisted  o f n u c lea r d e trim en t a n d  p y k n o tic  
nuclei. T h is zone, w hich gave an  in tensive  D N A  reac tio n , was ac tau lly  a n ec ro sed  
area , in  w hich  nuclear d e tr im en t h ad  accum ula ted , along w ith  som e leu co cy tes  
and  m acrophages.

E ssen tia lly  th e  sam e p a tte rn  was seen in  p rep ara tio n s  s ta ined  w ith  m e th y l- 
green an d  p y ron in . P y ron inoph ilia  was v e ry  s lig h t in  th e  m arg inal zone o f  th e  
necrosed a rea . The cells an d  th e  cellu lar d e tr im e n t, how ever, s ta in e d  a v e ry  
in ten siv e  g reen , as a sign of increased  am oun ts o f  DNA.

B o th  py ron inoph ilia  and  u p ta k e  of m e th y lg reen  were very  scarce in  th e  
in te rn a l zone of th e  necrosed area , w hile th e  n o rm al areas s ta ined  in  a re g u la r  
fashion.

Liver. 24 hours a fte r  opera tion  th e  lig a ted  lobes of th e  liver h ad  a sm oo th  
surface a n d  w ere m ild ly  swollen. T heir surface an d  cu t surface w ere hom ogene­
ous an d  o f a pale yellow  colour. A fte r 48 hours a fine fibrinous a t ta c h m e n t to  
norm al lobes, peritoneum  and  in tes tin es  was a lread y  observed to  be  p re sen t 
and  la te r  to  increase along w ith  th e  progression o f necrosis.

In  sec tions m ade from  to ta lly  necrosed h ep a tic  lobes, 3 p rin c ip le  zones 
could be observed . T here  w as an  a rea  ex h ib itin g  coagulation  necrosis, a d ja c e n t 
to  i t  a zone loaded  w ith  ch rom atin  granules an d , finally, 48 hours fo llow ing 
opera tion  a g ran u la tio n  tissue  p ro lifera tion  o f th e  capsule in  some cases.

T he p y k n o tic  zone found a t  th e  perip h ery  o f  th e  necrosed area w as d e te c t­
able n o t on ly  a t th e  p e rip h ery  o f th e  lobe, b u t also in  areas ad jacen t to  single 
m ajor foci o f  necrosis.

In  th e  a rea  of 24-hour necrosis th e  F eulgen  te s t  was m ild ly  po sitiv e  in  b u t 
a very  few  cells (F ig. 6), w hile in  th e  m arg inal zone th e  p o sitiv ity  of th e  reac tio n  
was v e ry  obvious.

T he p a t te rn  seen a fte r  s ta in in g  w ith  m eth y lg reen  and  pyronin  w as essen ­
tia lly  sim ila r. T he accum ulations o f ch rom atin  in  th e  m arg inal zone to o k  th e  
dye especia lly  in ten siv e ly  a t  th e  p e rip h ery  of coagu lation  necrosis, w hile p y ro n i­
noph ilia  w as v e ry  sligh t o r to ta lly  ab sen t b o th  in  th e  cen tra l n ecro tic  a n d  in 
th e  m arg in a l areas.

No e ssen tia l changes were observable in  th e  48-hour specim ens. T h e  
contours o f  trab ecu lae  were s till d e tec tab le  in  necrosed  areas. The d iffe rence  
betw een  th is  an d  th e  24-hour p a tte rn  was only  in  th a t  th e  necrosed p a r t  gave 
alm ost no s ta in in g  w ith  F eu lgen ’s s ta in  or w ith  m ethy lg reen  and p y ro n in  an d  
th a t  th e  m arg in a l zone th a t  s ta in s  green has s lig h tly  increased in  d ia m e te r .

A fte r 144 hours th e  p a tte rn  was still th e  sam e, except th a t  hom ogen isa tion  
o f th e  s tru c tu re  was even m ore m ark ed  in  th e  necrosed  p a rt.

T he h isto logica b ind ings in  b o th  tu m o u r an d  liver tissue were in  co m p le te  
ag reem en t w ith  th e  resu lts  o f chem ical te s ts  an d  have confirm ed th e  la t te r .  
On th e ir  b asis  i t  could also be explained  w hy chem ical e s tim ations d id  n o t 
show  a decrease of th e  D N A  co n ten t. A lthough th e re  w ere dissolution o f ce llu la r
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F ig . 6. 1. Necrosis o f th e  liv e r. H E  sta in . x 8 0 . 2. N ecrosis o f th e  liver. M ethylgreen and  pyron in  
s ta in .  X 160. 3. Guérin tu m o u r. F eu lgen’s s ta in . X 80. 4. G u erin  tu m our. M ethylgreen an d  pyron in

sta in . X 160
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s tru c tu re  an d  absence o f  nu c lear s ta in ing  in  th e  necrosed zone, in d ica tin g  th a t  
DNA h ad  le ft th a t  a rea , th e  sam e D N A  h a d  rem ain ed  p resen t in  a chem ically  
unchanged  form  an d  in  th e  sam e q u a n tity  a t  th e  perip h ery  of th e  necrosed  
a reas, in  th e  cellu lar d e tr im en t, pykno tic  nuclei an d  accum ulations o f c h ro m a tin . 
B y gross separa tion , how ever, th e  whole necro tic  m ass is hom ogenized a t  once, 
so th a t  a t  q u a n ta tiv e  e s tim a tio n  an  u n changed  am o u n t of D N A  w ill be  found .

T he decrease in  R N A , could be confirm ed histochem ically  b y  s ta in in g  
w ith  m ethy lg reen , an d  p y ron in , since p y ro n inoph ilia  has been found  to  have 
sign ifican tly  d im in ished  in  b o th  th e  necrosed areas an d  the  m arg in a l zone of 
d is ju n c ted  cells.

D r o c h m a n n s  rep o rted  sim ilar re su lts , a lth o u g h  he h ad  in d u ced  liver 
necrosis by  liga ting  th e  p o rta l vein. In  his h istochem ical stud ies on necrosed  
liver tissue i t  w as found th a t  24 hours a fte r  o p era tio n  th ere  was ex tensive  
in tra lo b a r  necrosis, th e  cy top lasm  did n o t ta k e  basic  dyes, while th e  nuclei 
w ere still Feulgen-positive and  basophilic . 24 hours a f te r  ligating  th e  p o rta l 
ve in  only th e  periphery  of th e  lobes had  rem ain ed  norm al, b u t th e re  w as a zone 
or w ell-defined ou tlines in te rp o sed  betw een  th e  m arg ina l norm al a n d  cen tra l 
necro tic  areas an d  in  th a t  zone th e  a lte ra tio n s  w ere even m ore m a rk e d  th a n  
in  cen tra l p a rts . N uclear s ta in in g  was a b se n t, b u t  th e  cells of K u p ffe r con­
ta in e d  m ore R N A  th a n  in o th e r areas.

In  view  of th e  fac t th a t  in  our ex p erim en ts  we h ad  liga ted  a ll th e  h ila r 
vessels lead ing  to  th e  h ep a tic  lobe, i t  can  be u n d ers to o d  w hy we h a v e  found 
no norm al zone in  the  lobe, no r was th e re  a zone com posed of d e s tro y ed  tissue 
in te rp o sed  betw een th e  cen tra l and  th e  p e rip h e ra l zones.

Sum m ary

T he G uérin  tu m o u r co n ta in s equal am oun ts o f D N A  in  b o th  th e  florid  and  necrosed  p a rts . 
T he la t te r  co n ta in  considerab ly  less RN A  th an  in ta c t  p a r ts .

T he sam e can be s ta te d  for necrosis o f th e  liv e r in d u ced  b y  ligation  of th e  h e p a tic  lobe.
R esu lts o f h istochem ical stud ies involving lm einatoxylin -eosin , Feulgen and  in e th y lg reen - 

p y ro n in  s ta in ing , w ere in h ig h ly  sa tis fac to ry  ag reem en t w ith  th e  above find ings, in  b o th  th e  
G uérin  tu m o u r and in necrosis o f th e  liver.

F in a lly , i t  can be s ta te d  th a t  RN A  is b roken dow n in , and  is rem ow ed from  th e  necrosed 
p a r ts  o f th e  tu m o u r, while D N A  rem ains d e tec tab le  in  a  chem ically  unchanged  fo rm  an d  in 
unchanged  q u a n titie s  in th e  cellu lar d e trim en t, p y k n o tic  nuclei and accum ulations o f  ch ro m a tin  
especially  a t  th e  p e rip h ery  o f  necrosed areas.
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[[С Р А В Н И Т Е Л Ь Н О Е  И С С Л Е Д О В А Н И Е  Н У К Л Е И Н О В Ы Х  В Е Щ Е С Т В  
Ж И В Ы Х  И Н Е К Р О Т И З И Р О В А Н Н Ы Х  Т К А Н Е Й

Е. ВИ Г

Приведенные исследования относятся к нуклеиновым веществам омертвевших 
тканей в случае опухоли Герена и искусственно вызванного некроза печени.

В ходе опытов автор тщательно отделил некротизованные части от неповрежден­
ной, сохраненной опухолевой или же печеночной ткани, а затем он определил отдельно 
как в некротической, так и в живой части различные нуклеиновые вещества на основании 
их содержания фосфора.

Обработаны были 5 опухолей, печени 36 оперированных, как и 5 контрольных
крыс.

Результаты исследований следующие : содержание дезоксирибонуклеиновой кис­
лоты как живой, так и омертвевшей части было во всех случаях одинаковым, в то время 
как для рибонуклеиновой кислоты были выявлены значительно более низкие величины 
в омертвевших, чем в живых частях.

Соответствующее исчезнувшему количеству рибонуклеиновой кислоты количество 
фосфора автор не обнаружил и в других фракциях омертвевшей массы.
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Подобные результаты были получены также в случае некроза печени, искусственно 
вызванного накладыванием лигатуры на гилюсные образования, ведущие к 1 2 долям
печени крыс.

В случае некроза печени автор проводил также наблюдения за течением некроза 
во времени. Установлено, что содержание дезоксирибонуклеиновой кислоты от 6 - 9 6  
часов после операции также уменьшается, но спустя 144 часа в большинстве случаев 
уже вновь достигает первоначального уровня.

Содержание рибонуклеиновой кислоты уменьшалось через 6 часов после опер­
ации на 50%, а после 24 часов оно уменьшалось до 15—20% первоначальной величины, и 
оставалось на этом уровне даже через 240 часа после операции.

П р о в е д е н н ы е  г и с т о х и м и ч е с к и е  и с с л е д о в а н и я  во в с е х  о т н о ш е н и я х  у т в е р д и л и  
р е з у л ь т а т ы  х и м и ч е с к и х  и с с л е д о в а н и й .

Автор проводил также исследования гематоксилинэозиновой и метилгрюн-пиро- 
ниновой окраской, как и реакцией Фёльгена, и установил, что по результатам всех этих 
исследований окрашивание ядер почти совершенно исчезает из некротических областей, 
однако, на периферических частях этих областей, еще в некротической массе, ядерное 
вещество, то-есть собственная дезоксирибонуклеиновая кислота накопляется в виде 
обломков ядер, пикнотически сморщенных ядер и хроматиновых скоплений. Этим объяс­
няется, что количество дезоксирибонуклеиновой кислоты осталось без изменения.

Результаты гистохимических исследований также выявляли, что рибонуклеино­
вая кислота исчезает из омертвевших частей опухоли или же печени.

V E R G L E IC H E N D E  A N A L Y SE  D E R  N U K L E IN SU B S T A N Z E N  F L O R ID E R  
U N D  N E K R O T IS C H E R  G E W E B E

E d ith  Vig

D ie an g eführten  A nalysen  beschäftigen  sich  m it den  N u k le in su b stan zen  n ek ro tisch er 
G ew ebe im  Falle  von G uèrin-T um oren  u n d  k ü n stlich  hervorgerufener L eb ern ek ro se .

Im  V erlauf der U n tersu ch u n g en  h a t  V erfasserin  d ie nekro tisie rten  Teile so rg fä ltig  von 
dem  in ta k te n , konserv ierten  T um or- bezw. Lebergew ebe abgesondert, sodann  sow ohl im  nekro ­
tisch en , als auch  im  flo rid en T e il die verschiedenen N uk le insubstanzen  a u f  G rund  ih re s  P h o sp h o r­
gehaltes  b estim m t.

E s w urden  5 T um oren  u n d  die L eber von 36 o p erie rten , sowie von  5 K o n tro ll-R a tte n  
v e ra rb e ite t.

D ie Ergebnisse w aren  die folgenden : der In h a lt  des f lóridén und  des n e k ro tisc h en  Teiles 
an  D esoxyribonukleinsäure  (D N S) w urde in allen F ä llen  gleich gefunden, w ä h re n d  d ie R ib o ­
n u k le in säu re  (R N S) im  nek ro tisch en  T eil w esentlich  n iedrigere  W erte zeigte, als im  flo rid en  Teil.

D ie der verschw undenen  RNS-M enge en tsp rech en d e  Menge von P h o sp h o r w u rd e  au ch  in 
d en  üb rig en  F rak tio n en  de r nek ro tisch en  Masse n ic h t vorgefunden.

A uch im  Falle k ü n stlich e r L ebernekrose, die d u rc h  U n terb indung  de r zu 1— 2 L äppchen  
de r R a tte n le b e r  führenden  H ylusgebilde  h e rvorgeru fen  w urde , sind die R e su lta te  äh n lich .

Im  Falle  von L ebernekrose  w urde auch  d e r zeitliche A blauf der N ek ro se  u n te rsu c h t. 
E s w urde  festgeste llt, dass sich die DNS in einem  Z e itrau m  von  6 bis 96 S tu n d en  n a c h  erfo lg tem  
E in g riff  gleichfalls v e rrin g ert, n ach  144 S tunden  a b e r in  der M ehrzahl de r F ä lle  w ieder ihr 
u rsp rü n g lich es N iveau erre ich t.

Die R N S sank  6 S tu n d en  n ach  dem  E in g riff a u f  50% , verringerte  sich so d an n  a u f  15— 20%  
des u rsp rü n g lich en  W ertes u n d  verb lieb  auch  24 S tu n d e n  n ach  dem  E in g riff a u f  d iesem  N iveau.

D ie histochem ischen U n te rsu ch u n g en  b e s tä tig te n  in jed e r H insich t d ie a u f  chem ischem  
W ege gew onnenen R esu lta te .

B ei den  m it H äm atoxy lin -E osin -, Feulgen- u n d  M eth y lg rü n -P y ro n in -F ärb u n g en  vo rge­
nom m enen  U ntersuchungen  w urde festg es te llt, dass d ie  K ern färb u n g  bei jed e r d e r d re i M ethoden 
aus den  nekro tischen  T eilen zw ar fa s t vo llständ ig  v e rsch w in d e t, die K e rn su b s ta n z  ab er, d . h. 
im  w esen tlichen  die DNS, sich am  R an dgeb iet, jed o ch  in dem  noch zu r n e k ro tisc h en  Masse 
g ehörenden  T eil, in G esta lt von  K ern trü m m ern , p y k n o tisch  zu sam m engeschrum pften  K ernen , 
sowie von  C hrom atinhaufen  a n h ä u ft . D am it e rk lä r t  sich  auch  die u n v e rän d e rte  M enge a n  DNS.

Die R N S en tleert sich au ch  gem äss den h istochem ischen  U ntersuchungen  a u s  d em  T um or 
bezw . den  nekro tischen  T eilen de r L eber.

D r. E d ith  V lG , D ebrecen , 12. K özegészség tan i In t. ,  H u n g a ry
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