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T he s ta te m e n t th a t  the  bio logical p ro p e rtie s  of tu m o u r cells d iffer w idely 
from  those  of n o rm a l cells is no t new . T he b iochem ical aspects of th is  d ifference 
have  been  in  th e  focus of in te res t fo r q u ite  a w hile. INumerous re p o rts  w ere 
concerned w ith  th e  m orphology o f tu m o u r cells, th e ir  nucleus, nucleo lus, th e  
m itochondria , th e  cy top lasm , th e  n uc leus-p lasm a ra tio , w ithou t finding a fea tu re  
ch aracteriz ing  neop lastic  cells. R ecen tly , Zilber [1 ] e t al. succeded in  dem on­
s tra tin g  specific an tig en s in m alig n an t tu m o u rs  th a t  could no t be tra n s fe rre d  b y  
th e ir  filtra te . T h ey  iso lated  the  n uc leop ro te id  frac tio n  of the  tum our b y  sensitiz ing  
guinea-pigs w ith  i t .

I t  seems beyond  any  d o u b t th a t  th e  p ro te in  synthesis of th e  organ ism  
undergoes far-reach ing  a ltera tions in  cases o f m a lig n an t tum ours.

R ecen tly , a tte n tio n  has b een  called increasing ly  to  th e  in tra c e llu la r  
en zy m atic  processes and  th e  b iochem ical changes re la ted  to  th e m . T heir 
im p o rtan ce  in  carcinogenesis w as especially  s tressed  by  th e  Soviet sc ien tis ts  
R oskin  [2 ] an d  h is associates.

In  th is  In s t i tu te  large-scale ex p e rim en ts  h av e  been carried o u t fo r several 
y ears  w ith  th e  M cM anus  [3 ]— H otchkiss [4] h istochem ical m ethod fo r  dem on­
s tra t in g  p ro te in -b o u n d  carb o h y d ra tes  in  th e  tissu es . I t  has been show n th a tm u c o - 
po lysaccharids, m ucopro teids an d  g lucopro te id s h a d  a considerable role in  various 
m etabolic  processes. I t  was p a r tly  fo r th is  reason , p a r tly  because th e  d is tu rb ­
ances of p ro te in  synthesis in  tu m o ro u s  affections seemed p ro v ed , fu r th e r  
because th is  m e th o d  was applied  to  th e  in tra e p ith e lia l neoplasm s o f th e  p o rtio  
by  M cM anus & L ym an  F indley  [5 ] th a t  we h av e  s tud ied  th e  b e h av io u r of 
neoplastic  tissues w ith  regard  to  p ro te in -b o u n d  carbohydrates .

O ur observa tions w ith th is  h istochem ica l m eth o d  in  th e  p reb lasto m ato sis  
o f  th e  po rtio  h as  a lready  been re p o rte d  [6, 7, 8, 9 ] . T he m ethod  seem ed su itab le  
for th e  diagnosis of the  precancerosis o f th e  p o rtio . I t  becam e e v id e n t th a t  
para lle l w ith  th e  progression of th e  process th e  areas which do n o t s ta in  becom e 
g radually  larger.

F irs t o f all, i t  shoidd be m en tioned  th a t  th e  epiderm is does n o t s ta in  w ith  
period ic  acid. In  th e  fem ale gen ita ls  cond itions are different. T he lab ia  m aio ra  I
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b e h a v e  as th e  skin. C o n tra ry  to  th is , th e  in n e r surface of th e  lab ia  m in o ra , 
th e  ep ith e liu m  of th e  v ag in a  and  th e  p o rtio , w hen  p repared  w ith  period ic  acid , 
r e a c t to  Schiff’s a ldehyde reag en t w ith  a v e ry  in tensive v io let co lour in  th e  
s t r a tu m  polygonale, w hile th e  basal lay e r a lw ays rem ains colourless (F ig . 1).

. Fig■ 1
Normal vaginal and portio epithelium stained by the McManus—Hotchkiss method (Schiff’s 
periodic stain). The basal layer and papillae are colourless while the cells of the str.r spinosum

are vivid violet (100 x)

Fig- 2
Squamous cell cancer in the portio. The broad palisades of connective tissue between the cancerous 

patches stain well. The cancerous cells remain colourless all over the whole picture

S im ila rly , th e  papillae  p ro jec tin g  from  th e  connective  tissue in to  th e  s tra tif ie d  
e p ith e liu m , and  th e  ep ithe lia l border su rro u n d in g  th em , i. e. th e  g e rm in a tiv e  
la y e r, do n o t reac t e ither. T he cylindrical ep ith e liu m  of th e  cervical can a l, as 
w ell as th e  ep ithelium  of th e  cervical g lands, s ta in  in tensively . The e n d o m e triu m  
a n d  i ts  g lands yield a po sitiv e  reaction  only  in  th e  phase of tra n s fo rm a tio n , 
as a m an ife s ta tio n  of p rogesterone  ac tiv ity . T hese  fac ts  have been s ta te d  in  an  
e a r lie r  p a p e r  [10].
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T he m ucous m em brane of th e  F allop ian  tu b e  usually  rem ains unsta ined , 
a p a r t  from  some occasional poor sta in in g  of th e  ap ica l b o rd e r of th e  epithelium . 
S tress m ust be la id  u p o n  the  fac t th a t  the  nuclei do n o t s ta in  b y  th is  m ethod . 
In  positive cases th e  cytoplasm  becom es coloured.

In  the  follow ing we repo rt o u r observations m ade w ith  th e  M cM a n u s—- 
H otchkiss te s t in cases of cancerous grow th  of th e  fem ale genita ls. S im ultaneously  
w ith  histochem ical reac tions, th e  haem atoxy lin -eosin  s ta in  w as also applied  in  
each  case. In  cases o f  cancer s ta r tin g  from  th e  ep ithe lium  of th e  vu lv a , th e  
v ag in a  and  the  p o rtio , th e  tu m o u r cell groups p ro v ed  sta in -resis tin g  (Fig. 2).

R egarding th e  carcinom a in  s itu  o f th e  p o rtio , M e M a n u s & L ym an  
F in d ley  claim th a t  th e  lack of s ta in ing  is due  to  th e  absence of glyco­
gen, positive s ta in in g  being b ro u g h t ab o u t b y  th e  glycogen con ten t

Fig- 3
The epithelium of cervical glands exhibits an intensive reaction under normal conditions (100 x) 

•
of th e  p lasm a. O u r experim ents are n o t likely  to  co rrobora te  th is  
con ten tio n , because con tro l glycogen s ta in ing  w ith  B est’s carm ine perform ed in  
series showed th a t  follow ing fo rm alin  fixation  on ly  trace s  of glycogen w ere 
found  in  the ep ith e liu m  of the  p o rtio . On th e  o th e r  h an d , th e  in tensive  hue  
of th e  s tra tu m  polygonale , no ted  in  positive  cases a f te r  fixa tion  in  aquaeous for­
m alin  d id  no t co rrespond  w ith  the  po o r colouring in th e  B est-carm ine p rep ara tio n s 
serv ing  as controls, m ade w ith  th e  sam e fixation in aquaeous form alin , w herefore 
th e  p o sitive  reac tio n  can n o t be a t tr ib u te d  solely to  th e  glycogen con ten t.

M orphologic observations have led  us to  accep t th e  v iew  th a t ,  in  cancers 
o f th e  skin , vag ina, o r po rtio , carcinom a fo rm ation  s ta r ts  from  th e  basal lay er 
o f th e  ep ithelium  w hich , as s ta ted  above, rem ains colourless in  norm al cases. 
T his m ay  suggest th e  hypothesis t h a t  th e  n eg a tiv e  response of neoplastic  
p a ren ch y m a observed b y  th e  above m eth o d  is due to  th e  fa c t th a t  it o rig inates in 
cells w ich are devoid o f p ro te in -bound  ca rb o h y d ra tes  u n d e r physiological condi­
tions as well. This hyp o th esis  has, how ever, been re fu ted  b y  th e  fac t th a t  th e

1*
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tu m o u rs  o rig inating  in  th e  cerv ica l ep ithe lium  or cervical g lands (F ig. 3) 
w h ich  a re  know n to  s ta in  v iv id ly  u n d er physiologic cond itions, rem ain  
s im ila rly  u n sta ined . I t  sh o u ld  be stressed  again  th a t  th e  in tensive  
s ta in  n o te d  in  cervical g lan d s u n d e r physio logical cond itions is n o t

Fig. 4
Adenocarcinoma of the cervix. The glandular epithelium is not stained. In the lumen a secre­

tion containing mucoid substances is visible (100 x)

Fig. 5/a
Partial failure of staining in the epithelium of cervical glands (100 x)

in d u c e d  b y  glycogen, th e se  tissues failing to  show p ositive  glycogen 
re a c tio n s  even a fte r  f ix a tio n  in  abso lu te  alcohol. O n th e  o th e r  han d , 
th e  lu m in a  of neop lastic  g lan d s freq u en tly  con ta in  large m asses of m ucoid 
su b s ta n c e s . In  these in s tan ces , th e  h istologic aspect suggests th a t  th e  ep ithelial 
cells h a v e  expelled th e  p ro te in -b o u n d  ca rb o h y d ra tes  in  th e  course of th e ir  m alig­
n a n t  tran sfo rm a tio n  (F ig. 4). W e observed single colourless areas in  several 
cases w ith in  th e  d a rk  s ta in in g  cerv ico-g landu lar ep ithe lium  (Fig. 5a). T he iden tifi­
c a tio n  o f these  areas on th e  co n tro l haem atoxy lin -eosin  sections rev ea led  m orpho­
logical signs of a m o d era te  cell accum ulation  an d  som e u n re s t (F ig . 5b).
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In  some p a rts  o f th e  h e te ro p las tic  cervical g lands th e  failu re  to  s ta in  was 
even m ore s trik ing  (Fig. 6a, 6b) a lthough  m any  o th e r  h e te ro p lastic  glands 
displayed an in tensive  colouring. This d ifferen t a t t i tu d e  of he terop lasias 
should , from  th e  angle of m alignancy , be exp lained  b y  fu r th e r  experim en ts.

Fig. 5/b
The same with haem.-eosin stain (200 x)

Fig. 6ja
HeteropJasia in the cervical glands showing a negative reaction (100 x)

W e shall, a t  p resen t, confine ourselves to  th e  s ta te m e n t th a t  in  th e  presence 
of m ucopro teids th e  m orphological signs of u n re s t a re  a b se n t. T he accum ula tion  
of cells in th e  cerv ical g lands, as w ell as th e  non-co loured  h e te ro p lastic  areas, 
m ay eventually be m anifestations o f the precancerous state. In  o rd er to  g e t a clear 
p ic tu re  of these  questions, fu r th e r  careful in v estig a tio n s on am ple m a te ria l 
w ould  he necessary . O bviously, th e  above observations are  in  accordance w ith  
those  m ade on th e  p reb la s to m a to u s  po rtio , w hich p roved  th a t  la rg e r non- 
sta in ed  areas correspond to  a m ore  advanced  s ta te  of m alignancy .
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Fig. 6/b
The same with haem-eosin stain (200 x)

Fig. 7
Adenocarcinoma of the uterine body. The tumour cells remain refractory to staining. Basal

membranes take on the dye (100 x)

Fig. 8/a
Positive reaction in the mucin-secreting cells of a Krukenberg tumour



N EW  DATA JN  T H E  B IO C H EM ISTR Y  OP NEO PLA SM  OP T H E  FEM ALE G EN ITA LS 237

T hese in te restin g  phenom ena ad v o ca te  th e  opinion th a t  in  n eo p lastic  
d isease, th e  p rim ary  m om ent is a biochem ical change in the  cell. T h is is la te r  
follow ed b y  m orphological changes.

T he absence of m ucopro teids is d em o n stra ted  by  th e  m ethod  also in  cancers 
o f  th e  u te ru s  and  of th e  tub es (F ig. 7), fu r th e r  in  the  m alignan t tu m o u rs  of 
th e  o v a ry  (cancers, granulosa-cell tu m o rs , dysgerm inom as). To d a te , th e  only  
excep tion  was th e  m ucus producing  K ru k en b erg -tu m o u r (Fig. 8a & 8b).

O ur investiga tions have th u s  show n th a t  p ro tein-bound ca rb o h y d ra tes  
a re  ab se n t in  m alig n an t tu m o u rs , as th e  h istochem ical p rocedure  failed  to

Fig. 8/b.
Krukenberg tumour stained with haem.-eosin. Note the large tumour cells (signet-ring) (200 x)

sta in  th e  tu m o u r cells. On th e  o th e r h an d , th e  cells of ben ign  ep ithe lia l 
tu m o u rs  reac t to  th e  sta in  like th e  orig inal tissu e  e. g. cervical p o ly p u s s ta in  
v iv id ly  while adenom as of th e  en d o m etriu m  rem ain colourless a f te r  th e  
m enopause, like th e  a tro p h ied  glands of th e  u te rin e  m ucosa.

Summary

1. Malignant tumours of the female genitals regularly react to the McManus—Hotchkiss 
histochemical method by failing to take on the dye, quite independently of the fact whether 
the original tissue responded positively to this method or remained unstained. Krukenberg 
tumour forms an exception.

2. Consequently, protein-bound carbohydrates are absent in the cells of malignant 
tumours. According to our investigations, this failure to stain is not due to absence of 
glycogen.

3. It may be assumed that the McManus—Hotchkiss method will also reveal the precan- 
cerous conditions of the cervical canal.

4. It seems that the biochemical alteration of the cell is the primary change in the 
genesis of carcinoma. Morphological transformation of the cell follows later.

5. Benign tumours are stained in the same way as the tissues in which they arise.
6. The examinations have revealed a biological property of the cancerous tissue and 

may form the basis of further chemical investigations.
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НОВЫЕ ДАННЫЕ К БИОХИМИИ ЗЛОКАЧЕСТВЕННЫХ ОПУХОЛЕЙ ЖЕНСКИХ
ПОЛОВЫХ ОРГАНОВ

Л. Лайош, К. Пали

1. При применении гистохимического метода Мек-Мануса-Готшкисс-а (McManus- 
Hotchkiss) злокачественные опухоли женских половых органов реагируют своеобраз­
но. Они не принимают краски, независимо от того реагировала-ли первоначальная ткань 
положительно или же оставалась неокрашенной. На опухоли Крукемберга этот закон 
не относится.

2. Таким образом оказывается, что в клетках злокачественных опухолей нет угле­
водов, связанных к белкам. По результатам наших исследований эту отрицательную 
реакцию нельзя объяснить отсутствием гликогена.

3. Можно предполагать, что методом Мек-Мануса-Готшкисс-а можно обнаружить 
предраковые состояния шеи матки.

4. Кажется, что при возникновении раковой опухоли биохимические изменения 
клеток являются первичными, и за ними следуют морфологические изменения.

5. Доброкачественные опухоли красятся, также как и ткани в которых они во­
зникли.

6. Настоящие исследования осветили новое биологическое свойство раковой ткани 
и служат исходной точкой для дальнейших химических исследований.
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