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All b ran ch es  o f m edical research , and  so also  oncology, have p ro f ite d  by  
th e  rap id  p rogress o f  th e  b iochem ical m e th o d s  o f  ex am in a tio n . M etabo lic  
processes o ccu rrin g  in  tu m o u r cells h av e  re c e n tly  received co n sid erab le  
prom inence  in  oncological s tud ies. H is to c h e m is try  allows in sig h t in to  b io 
chem ical reac tio n s  in th e  liv ing  organ ism , in to  en zy m a tic  processes an d  m e ta 
bolic changes.

A n u m b e r o f  p ap ers  deals w ith  d eg en e ra tio n  in th e  cell nucleus an d  c y to 
p lasm  caused b y  X -ra y s  and  rad iu m . L ite ra tu re  co n ta in s  also rep o rts  on m e ta 
bolic processes w hich , occu rring  in th e  n eo p la s tic  tissu e  of th e  c e rv ix  u te r i, 
can  be d e m o n s tra te d  b y  h istochem ical m e th o d s .

The p re se n t p a p e r deals w ith  h is to ch em ica l changes induced  in  cerv ica l 
carc inom a by  ex p o su re  to  X -ray s and  the  e ffec t o f rad iu m .

M aterial and m ethod

The can cer o f  th e  u te r in e  cerv ix  of 23 p a tie n ts  w ho were receiving ra d io th e ra p y  w as 
s tu d ied  b y  b io p sy  [1] before th e  beginning of t r e a tm e n t;  [2] a f te r  th e  a d m in is tra tio n  of 2000 to 
3000 r ;  [ 3 1 a f te r  th e  a d m in is tra tio n  of 1800 to  2000 m g /h r o f rad iu m  irrad ia tio n  a n d  a  fu r th e r  
dose of 4000 r ;  [4] a f te r  an  ad d itio n a l dose of 6000 r ;  a n d  [5] fin ally , a fte r a f u r th e r  dose  of 
8000 r and 1800 to  2000 m g /h r o f rad iu m  em an a tio n . In  som e of th e  p a tie n ts  local lesions im 
proved  du rin g  th e  t re a tm e n t  to  an  e x te n t th a t  m ade i t  im possib le  to  collect su ffic ie n t b io p sy  
m ate ria l by  m eans of V o lk m an n ’s spoon. E xcision  o f tissu e  by  o th e r m eans m ig h t h av e  been  
h arm fu l and  w as n o t a tte m p te d . We ob ta in ed  m a te ria l u tilizab le  for h istological e x a m in a tio n s  
five  tim es from  11, fo u r tim es from  7, and  th ree  tim es fro m  6 p a tien ts .

V arious s ta in in g  m eth o d s  were em ployed, a n d  th e  m an n er of fix a tio n  w as a lw ay s  
a d a p te d  to th e  s ta in  chosen in the  given case. The s ta in s  a n d  sta in in g  m ethods w ere h a e m a t-  
oxylin-eosin ; v an  G ieson’s s ta in ; m eth y lg reen -p y ro n in ; F e u lg en ’s m eth o d ; p e riod ic-ac id  S ch iff 
reac tio n ; H a le ’s a n d  R itte r  — O leson’s m ethod , G om ori’s a lk a lin e  p h osphatase  m e th o d . W ith  
a view  to o b ta in in g  fu lly  re liab le  resu lts  we p e rfo rm ed  specific  digestion  te s ts  b y  m ean s of 
d ias tase  and  rib o n u cléase . (D ia s tase  ex m ould  L., L igh t & Co. L td ; ribonucléase  fro m  the  
Reanal W orks.).

D ed ica ted  to  P ro f. B .  H o r n  on the  occasion o f his 6 0 th  an n iv e rsa ry .
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R esu lts

D e g en e ra tiv e  changes in  th e  nucleus a n d  cy to p lasm , due to  ir ra d ia tio n , 
a re  b e y o n d  th e  scope o f  th is  s tu d y . W e, to o , o bserved  pycnosis, k a ry o rrh e x is , 
k a ry o ly s is , vacu o la tio n  an d  h y d ro p ic  d e g en e ra tio n  as described b y  R u z i c s k a  

an d  B e r t a  [15]. We shall re s tr ic t  ourselves to  th e  reg is tra tio n  of h is to ch em ica l 
o b se rv a tio n s .

1. A lka lin e  phosphatase reaction

T h e  in te n s ity  o f th e  re a c tio n  varied  w ith  th e  ty p e  of tu m o u r  p r io r  to  
t r e a tm e n t .  Cells of ad en o carc in o m a (especially  th e ir  nuclei) d isp lay ed  th e  m ost 
v ig o ro u s  a c t iv i ty  (F ig. 1). T he reac tio n  e lic ited  from  th e  s tro m a  w as m o d e ra te . 
A c tiv i ty  d id  n o t essen tia lly  decrease a t  th e  b eg inn ing  of r a d io th e ra p y ; its  
d e c re a se  becam e m ark ed  a f te r  th e  a d m in is tra tio n  of 4000 r  an d  1800 to  
2000 m g /h r  o f  rad iu m  e m a n a tio n . T he re a c tio n  w as m ostly  n eg a tiv e  a f te r  a dose 
o f  6000 r ,  an d  in v a ria b ly  n eg a tiv e  a f te r  8000 r  an d  a new  1800 to  2000 m g/h r 
dose o f  r a d iu m  irrad ia tio n .

P h o sp h a ta se  a c tiv ity  p e rs is ted  in th e  old po rtions of th e  s tro m a , and 
b ecam e  less v igorous on ly  a f te r  th e  fu ll series o f X -ray  ir ra d ia tio n  a n d  th e  
te rm in a t io n  o f the  tw o  R a - tre a tm e n ts . P h o sp h a ta se  a c tiv ity  increased  in  th e  
fresh  g ra n u la tio n  tissue  th a t  w as grow ing p a r t ly  u n d e r th e  effect o f ir ra d ia tio n  
a n d  p a r t ly  for the  p u rp o se  o f  d e lim itin g  a n d  carry ing  off th e  d e te r io ra te d  
tu m o u r  frag m en ts . A h igh  degree o f a c t iv i ty  w as d isp layed  b y  th e  en d o th e lia l 
cells o f  th e  ly m p h a tic s  an d  cap illa ries, th e  f ib ro b la s ts  and  th e  p la sm acy te s .

2. Glycogen and mucopolysaccharides

Cells o f  collum  u te r i  can ce r co n ta in  a considerab le  a m o u n t o f  glycogen 
(F ig . 2). I t  should  be n o te d  th a t  a d e te rm in a tio n  o f th e  to ta l  a m o u n t an d  th e  
d is t r ib u t io n  o f glycogen was easiest w hen th e  m a te r ia l had  been fix ed  im m e
d ia te ly  a f te r  excision in  S h a b a d ’s flu id  [17]. T h is agen t con ta in s th e  ions of 
h e a v y -m e ta l  salts (Zn, Cu) fo r th e  in h ib itio n  o f b ac te ria l d ig es tio n , an d  
p h lo rid z in  fo r th a t  of en z y m a tic  processes. I t  h a s  been d e m o n s tra te d  t h a t  in  
n e c ro p sy  or b iopsy  m a te ria l free an d  b o u n d  glycogen is a lm o st co m p le te ly  
d e co m p o sed  w ith in  6 to  8 m in u te s  by  e n z y m a tic  and  b a c te ria l d ig es tio n . 
O x id a tio n  w ith  a 0.23 p e r c en t so lu tion  o f p o ta s s iu m  perioda te  sh o u ld , a cco rd 
ing  to  S i t a b a d , ren d e r on ly  th e  glycogen specifica lly  s ta in ab le , b u t  in  o u r 
e x p e r im e n ts  th is  t r e a tm e n t a ffec ted  also n e u tra l  po lysaccharides , m uco- 
p ro te in s  a n d  g lycopro te ins in  a sim ilar m a n n e r . T herefore, we ap p lied  also 
s ta in in g  acco rd in g  to  H ale  and  R itte r  — O lcsón for th e  sep ara tio n  o f  n e u tra l  
an d  ac id  m u co p o lysaccharides. A p a rt from  m u ch  glycogen, p e rip h e ra l tu m o u r  
cells c o n ta in  a m o d era te  a m o u n t o f acid m u copo lysaccharides as w ell; th e y  
s ta in  b lu e  w ith  H ale ’s dye  even  a fte r  d igestio n  b y  d iastase  (Fig. 3). A consider-
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F ig . 1. In ten s iv e  p h o sp h a ta se  a c tiv ity  in tu m o u r cells befo re  th e  beginning of ra d io th e ra p y .
G om ori’s a lk a lin e  p h o sp h a tase  re ac tio n , X 200 

F ig. 2. M uch glycogen  in  tu m o u r cells. PA S; X 80
F ig. 3. B lu e-s ta in in g  acid  m ucopo lysaccharides in  p e r ip h e ra l tu m o u r cells- H a le ’s s ta in ;  

X 80

ab le  q u a n tity  o f  acid  m ucopo lysaccharides w as observed  in th e  su rro u n d in g  
r ich ly  v ascu la rized  s tro m a  and  in th e  in te rc e llu la r  spaces (Fig. 4). T h e  c e n tra l 
necro b io tic  a n d  n ec ro tic  p o rtio n s o f th e  tu m o u r  co n ta in ed  little  g lycogen . 
T h ere  w as, on th e  o th e r h a n d , m uch n e u tra l  m u copo lysaccharide  in  th e m  
w hich  — a fte r  d igestion  by  d iasta se  — s ta in e d  red  w ith  periodic acid  (Schiff) 
a n d  b y  th e  m e th o d  o f R it te r  and  Oleson (F ig . 5). T he cy top lasm ic p a r tic le s
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of th e  tu m o u r  cells, d is in te g ra te d  b y  ra d ia t io n , con tinued  to  give a po sitiv e  
PA S re a c tio n . P a r t  o f th e m  p ro v ed  to  be g lycogen , while th e  re s t  w as found 
to  b e  co m p o sed  o f n e u tra l  m u co p o ly sacch arid es  (F ig . 6). The g ra n u la tio n  tissu e  
b e tw e e n  th e  d is in teg ra tin g  p a r ts  o f th e  tu m o u r  an d  its  su rro u n d in g s, c o n ta in e d  
d ila te d  ly m p h a tic s  and  v e in s . T h e ir walls a p p e a re d  to  be s a tu ra te d  w ith  and  
th ic k e n e d  b y  a hom ogeneous su b stan ce  w h ich  s ta in ed  red  w ith  eosin . T his 
s u b s ta n c e  consisted  p a r tly  o f  glycogen w h ich  gave a positive PA S re a c tio n  
o n ly  b e fo re  d igestion  w ith  d ia s ta se , and  p a r t ly  o f  n e u tra l m uco p o ly sacch arid es  
w h ich  s ta in e d  red w ith  PA S an d  R i t te r — O leson even a fte r d ig es tio n  w ith  
d ia s ta s e . PA S p o sitiv ity  in  th e  cy to p lasm  o f th e  vacu o la ted  an d  h y d ro p ic  
tu m o u r  cells was con sid erab ly  d im in ished , a n d  th e  vacuoles th em se lv es  gave 
no  P A S  reac tio n .

3.  Ribonucleic acid

T h e  cy to p lasm  an d  th e  nucleo lus o f u n im p a ired  tu m o u r cells c o n ta in e d  
m u ch  R N A , while v a cu o la ted  a n d  h y d ro p ic  cells d isp layed  no p y ro n in o p h ilia . 
W e e n c o u n te d , on the  o th e r  h a n d , g ian t tu m o u r  cells, th e  c y to p la sm  o f  w hich 
c o n ta in e d  m an y  p y ro n in o p h ilic  g ranu les. T hough  d is in teg ra tin g  u n d e r  the  
e ffec t o f  irra d ia tio n , th e  c y to p la sm  w as py ro n in o p h ilic  in  all its  s c a tte re d  
f ra g m e n ts . P a r t  of the  hom ogeneous su b s ta n c e  in  th e  walls an d  lu m in a  o f  th e  
d i la te d  ly m p h a tic s  and  veins a ro u n d  th e  d is in te g ra tin g  tu m o u r show ed  like
w ise p y ro n in o p h ilia  an d  lo s t th is  p ro p e r ty  o n ly  a fte r d igestion  w ith  r ib o 
n u c lé a se  (F ig . 7). There w ere m a n y  p y ro n in o p h ilic  granules in  th e  g ra n u la tio n  
tis su e  a ro u n d  the  decom posing  tu m o u r f ra g m e n ts , as also in  th e  c y to p la sm  
o f th e  m o s tly  p eriv ascu la r tu m o u r  cells.

4. D esoxyribonucleic acid

T h e  am o u n t of D N A  c o n ta in e d  in  th e  nu c leu s of tu m o u r cells in creased  
c o n s id e ra b ly  u n d er th e  e ffec t o f  ir ra d ia tio n  (F ig . 8). There was a consp icuous 
d iffe re n c e  in  F eu lgen ’s re a c tio n  betw een  tu m o u r  cells and  th e  su rro u n d in g  
s tro m a  cells. The D N A  c o n te n t of th e  tu m o u r  cells did n o t s ig n if ican tly  
d ec rea se  u n d e r  th e  effect o f i r ra d ia tio n , and  even  th e  d is in teg ra tin g  and  p y cn o tic  
f ra g m e n ts  were Feulgen p o sitiv e , while th e  hom ogeneous m a tte r  in  th e  ly m 
p h a tic s  w as F eu lgen -negative .

D iscussion

O u r  find ing  co n cern in g  a lkaline  p h o sp h a ta se  ag reed  w ell w ith  
H o lló  a n d  Zlatokov’s [4] re su lts  o b ta in ed  in  an im a l exp erim en ts . I t  w as lik e 
w ise in  ad en o carc in o m a cells t h a t  S toll e t a l. [17] found th e  m ost in te n s iv e  
p h o s p h a ta s e  reaction . O rtis  an d  L l u s ia  [11] observed increased  p h o sp h a ta se



F ig. 4. Large a m o u n t of b lue-sta in ing  acid  m u co p o ly sacch a rid e  in rich ly  vascu larized  s tro m a  
a ro u n d  tu m o u r. H itte r— O leson’s s ta in ; X BO

Fig. 5. Large a m o u n t o f red -s ta in in g  n e u tra l  m u co p o ly sacch a rid e  a fte r  d igestion  w ith  
d iastase . H itte r-  O leson’s s ta in ; X 200

F ig . 6. H ed -sta in in g  n e u tra l in tra m u ra l and  in tra v a s c u la r  m ucopo lysaccharide  a f te r  d i
g estion  w ith  d ias ta se . H itte r  O leson’s s ta in ; X 200





F ig . 7. S u b en d o th e lia l R N A , sta in in g  red  before d ig es tio n  w ith  rib o n u cléase . M cthylgreen —
p y ro n in e ; X 120

F ig . 8. L a rg e  a m o u n t of DN A  in  tu m o u r cell. F e u lg en ’s re ac tio n ; X  200
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a c tiv i ty  in connection  w ith  m e tap las ia  an d  basa l cell h y p e ra c tiv ity . R Év e t al. 
[13] fo und , in c o n tra d ic tio n  to  o u r o b se rv a tio n s, th a t  exposu re  to  gam m a 
ra y s  d id  n o t d im in ish  th e  a lkaline p h o sp h a ta se  reac tio n  o f th e  cancerous 
sq u am o u s ep ithe lium  o f th e  u te rin e  p o rtio n . T h e ir find ings concern ing  the  
increased  a c tiv ity  o f th e  su rro u n d in g  g ran u la tio n  tissu e  are in ag reem en t w ith 
o u r re su lts . Tn our op in ion  the effect o f  irra d ia tio n  m anifests  itse lf  w ith  a p a ra 
lysis o f th e  enzym atic  m etab o lism  o f th e  tu m o u r cells, w hich becom es m ore and 
m ore p ronounced  w ith  th e  progress o f  t re a tm e n t, w hile a se lec tiv ity  o f the 
ra d ia tio n  effect m ay  ex p la in  the p h en o m en a  observed  in  th e  s tro m a  and  the  
g ra n u la tio n  tissue a ro u n d  the tu m o u r. To w it, ca rc inom a cells respond  to 
th e ra p e u tic  doses w ith  necrobiosis, w hile h e a lth y  tissues suffer no  dam age. 
S i h a c k y  [16] did n o t observe  any  change in th e  a lk a lin e  p h o sp h a ta se  reaction  
or in  th e  PAS reac tio n  th a t  would h av e  been ascribab le  to  ra d io th e ra p y . 
C hanges in connection  w ith  DNA or RN A  were in m a n y  cases in d ica tio n s  of 
rad io sen sitiv ity .

This paper is n o t  th e  first re p o r t  on the  presence o f g lycogen , glyco
p ro te in s  and  m ucopo lysaccharides in n eo p lastic  g ro w th s. I t  was as fa r  back  as 
1903 th a t  E . K r o m p e c h e r  [5] d iscovered  a m ucoid  (term ed  b y  h im  pseudo
m ucin -6 ) in basal-cell ep ith e lio m as. A v e r b a k h  d e m o n s tra te d  its  p resence in 
n eop lasm s of the m a m m a ry  gland. I. K r o m pe ch e r  an d  B e r e n c s i  [7] showed 
th a t  th e  PA S-positive su b stan ce  th e y  had  found  in m ouse can cer, consisted 
o f  g lycogen, acid an d  n e u tra l m u co p o lysaccharides. P a p a d ia  [12] dem on
s tra te d  by  the  PAS re a c tio n  the p resence  o f m ucin in  75 per cen t o f  ep ithelia l 
cancers o f th e  u te rin e  cerv ix . Gross  an d  D a n z i n g e r  [1] found  li ttle  glycogen 
in th e  cells of ep ith e lia l cancers b o th  before an d  a f te r  ir ra d ia tio n . H ellw eg

[3] observed  m uch m ucus in cancers o f  the  u te rin e  p o rtio n . All th ese  find ings, 
in c lu d in g  our own re su lts , are in sh a rp  co n trad ic tio n  to  th e  o b se rv a tio n s of 
L a jo s  an d  P áli [8] an d  McMa n u s  [9], accord ing  to  w hom  ca rb o h y d ra tes  
b o u n d  to  pro te in  arc  a b se n t in cerv ica l cancers. N o v ik o f f  e t al. [10] showed 
th a t  anaerob ic  g lycolysis in n eo p lastic  g ro w th  occurs acco rd ing  to  E m ii
d e n — M ayerhof’s schem e so th a t  th e re  is no q u a lita tiv e  d ifference betw een  
n o rm a l and  cancer cells in  respect o f  lac tic  acid p ro d u c tio n . T here  is no reason 
to  suppose  th a t  th e  u te r in e  cervix  w hich ab o u n d s in  m u co p ro te in s , or neo
p las tic  g row ths arising  in  i t ,  should be su b jec t to  d iffe ren t laws o f m etabo lism . 
K r o m pe c h e r  and  B e r e n c s i  [7] s ta te  th a t  acid m u copo lysaccharides are 
p roduced  in tu m o u r cells w ith  good blood  su p p ly , an d  n e u tra l ones in  hypoxic 
cells.

I t  is com m only  k n o w n  th a t  th e  level o f m uco p o ly sacch arid es  is consider
a b ly  e lev a ted  in th e  b lood  (reaching  1.5 to  2.5 tim es its  o rig inal v a lu e ), when 
tu m o u rs  d is in teg ra te  a n d  m étastasés are  form ed. I t  w as observed  th a t  n eu tra l 
m u copo lysaccharides, syn thesized  u n d e r  anaerob ic  co n d itio n s, gained  access 
from  th e  tissue in te rs tic e s  v ia  the ly m p h a tic s  to  th e  blood an d  th is  m echanism
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w as th o u g h t to  fav o u r th e  sp re a d  o f tu m o u rs , i.e . th e  fo rm a tio n  o f  m é ta s ta sé s . 
P a r t ic le s  o f the  ir ra d ia te d  a n d  d is in teg ra ted  cy to p la sm  rem ain ed  P A S -positive  
a n d  py ron in o p h ilic , an d  p a sse d  in to  th e  ly m p h a tic s  in  our ex p e rim e n ts . V iable 
co rp u sc le s  (glycogen, m u co p o ly sacch arid es , R N A ) tra n sp o r te d  in to  th e  ly m p h  
v esse ls  an d  lym ph  n o d es, m a y  offer fav o u rab le  co n d itions fo r th e  su rv iv a l 
o f  d is ju n c t  b u t viable can ce r cells. O f course, m o st o f th ese  cells a re  so severe ly  
d a m a g e d  by  irrad ia tio n  t h a t  th e y  are unab le  to  su rv iv e  or p ro p a g a te  even 
u n d e r  favourab le  co n d itio n s .

T h e  above described  h is to ch em ica l o b se rv a tio n s  should  he  reg a rd ed  as 
a w a rn in g  th a t  in te rv e n tio n s  w hich  m ay becom e necessary  in  th e  course o f  
r a d ia t io n  tre a tm e n t h a v e  to  he  m ade w ith  ex trem e  p re c a u tio n  an d  alw ays 
w ith  re g a rd  to  the  onco log ica l a spec ts . I t  shou ld  be bo rne  in  m ind  th a t  d e 
ta c h e d  tu m o u r cells w hich  h a v e  rem ained  v iab le  in  sp ite  of ir ra d ia tio n  or h av e  
su ffe re d  b u t little  d am ag e  b ecau se  of in su ffic ien t ir ra d ia tio n  m ay , in con
se q u e n c e  o f n o n -ab lastic  su rg ic a l in te rv en tio n s , fo rm  m é ta s ta sé s  a f te r  hav in g  
p a sse d  in to  the ly m p h  c irc u la tio n  and  found th e re  fav o u rab le  co n d itions o f  
su rv iv a l.

Sum m ary

B io p sy  m ateria l fro m  th e  c a n c e r  o f th e  u te rin e  cerv ix  o f 23 p a tie n ts  h a s  been  stu d ied  
h is to ch e m ic a lly . I t  was th e  a lk a lin e  p h o sp h a ta se  a c tiv ity  o f th e  tu m o u r cells w hich  seem ed to  
be  m o s t  sensitive  to  X -ra y  a n d  R a  ir ra d ia tio n ; i t  decreased  ra p id ly  in th e  course  of ra d io 
th e ra p y ,  to  d isappear co m p le te ly . O n  th e  o th e r hand , en zy m atic  a c tiv ity  in  th e  su rro u n d in g  
g ra n u la tio n  tissue was fo u n d  to  in c re ase  u n d e r th e  in fluence  of irrad ia tio n . G lycogen, glyco
p ro te in ,  R N A  and D N A  w ere m a rk e d ly  re s is ta n t to  X -ra y s  a n d  R a . E v en  s c a tte re d  p a rtic le s  
o f th e  d is in te g ra te d  tu m o u r cells re m a in e d  PA S-positive, p y ro n in o p h ilic  a n d  F en lg en  p o sitive . 
L y m p h  vessels and  p lasm a cells e n su re  th e  tra n sp o r t  o f th e  p ro te in s  an d  c a rb o h y d ra te s  o rig in 
a t in g  fro m  decom posing tissues.
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H ISTO C H E M ISC H E  U N T E R S U C H U N G  D E S G E B Ä R M U T T E R H A L S K R E B S E S  
W Ä H R E N D  S T R A H L E N B E H A N D L U N G

F. TÓTH, S. CSÖMÖR und G. SZLEPKA

A m  E x cisio n sm a te ria l von  23 an  G e b ä rm u tte rh a lsk reb s  leidenden K ra n k e n  w urden  
w äh ren d  der S tra h le n b eh a n d lu n g  h istochem ische U n te rsu ch u n g en  d u rc h g e fü h rt. D ie U n te r 
su ch u n g en  ergaben , daß  d ie a lka lische  P h o s p h a ta se n a k tiv itä t  der G eschw ulstzellen  am  em p 
fin d lic h sten  a u f  die R ö n tg en - bzw. R a d iu m th erap ie  reag ie rt. Sie v e rm in d e rt sich  ra sch  im 
L au fe  de r einzelnen B eh an d lu n g en , u m  sp ä te r  ganz n e g a tiv  zu w erden . D em g eg en ü b er s te ig t 
die E n z y m a k tiv itä t  des G ran u la tio n sg ew eb es, das sich in de r U m gebung  der G esch w u lst b ild e t. 
G lykogen  u n d  G ly k o p ro te in , R ib o n u k le in säu re  u n d  D eso x y rib o n u k le in säu re  zeigen e ine  s ta rk e  
R esis ten z  gegen B e strah lu n g . S e lbst die T eilchen de r zerfa llenden  G eschw ulstzellen  bleiben 
PA S -positiv , pyronophil u n d  b e h a lten  ihre F eu lg en reak tio n . Im  A b tra n sp o rt d e r zerfa llenden  
G ew ebseiw eiße haben  die L y m p h g e fäß e  und  die P lasm azellen  eine en tsch e id en d e  B ed eu tu n g .

ГИСТОХИМИЧЕСКОЕ ИССЛЕДОВАНИЕ РАКА ШЕЙКИ МАТКИ ВО ВРЕМЯ
ЛУЧЕВОЙ ТЕРАПИИ

Ф .  Т О Т ,  Ш. Ч Е М Е Р  и Г. С Л Е П К А

Авторы проводили гистохимическое исследование материала пробного иссечения 
опухолей, полученном у 23 больных раком шейки матки, во время лучевого лечения. 
Согласно наблюдениям активность щелочной фосфатазы опухолевых клеток чувствитель
нее всего реагирует на рентгено- и радиотерапию: она в ходе отдельных облучений посте
пенно снижается, а затем становится совершенно отрицательной. В противоположность 
этому повышается ферментативная активность грануляционной ткани, образующейся в 
окрестности опухоли. Гликоген и гликопротеин, рибонуклеиновая кислота и дезокси
рибонуклеиновая кислота показывают сильное сопротивление к лучам. Даже распадаю
щиеся частицы опухолевых клеток сохраняют свою ПАСК-положительность, пироно- 
филию и реакцию Фельгена. В транспорте распадающихся тканевых белков и углегид- 
ратов решающую роль играют лимфатические сосуды и плазматические клетки.

D r . F .  T ó t h  

D r . S .  Cs ö m ö r  

D r . G. S z l e p k a

B u d a p e s t V III . Baross u. 27., H u n g a ry
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