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According to our recent observations (Berencsi and Krompecher [3]),
large quantities of what are apparently mucopolysaccharides can be demon-
strated by histochemical methods in tuberculous tissue. Fermentation and
chemical tests then disclosed in that tissue acid mucopolysaccharides and
remarkable amounts of neutral mucopolysaccharides. On the basis of theoret-
ical considerations supported in part by that experimental evidence we believe
that the mucopolysaccharides are produced in tissues with altered metabolism,
notably in such areas in which oxybiosis is replaced by metabolism involving
anaerobic glycolysis. We think namely that in tissues that may suffer more
or less marked necrobiosis under given conditions, normal metabolism is not
replaced directly by necrobiosis, but various steps follow each other. Oxy-
biosis is followed first by hypoxia, then anaerobic glycolysis replaces aerobic
glycolysis in the catabolism of sugars and it is only then that necrobiosis
ensues. Thus large amounts of mucopolysaccharides may be expected to appear
in areas where anaerobic glycolysis, the metabolic phase preceding local
necrobiosis, prevails. This is nyky topographically the mucopolysaccharides
occur in the area of necrobiosis and in the parts adjacent to it. In our work
referred to above we have pointed out that the mucopolysaccharides produced
in the tissue focus are drained away through the interspaces, and chiefly through
the lymphatics accompanying the blood vessels into the blood stream, ele-
vating the blood level of mucopolysaccharides. Thus in every condition in
which the focus produces large quantities of mucopolysaccharides, the blood
mucopolysaccharide level is significantly increased. Within certain limits, the
blood mucopolysaccharide level reflects the activity of the focus or the foci,
because the intensity of inflammation and of necrobiosis will decide the rate
and intensity of mucopolysaccharide production by the focus.

The statements concerning tuberculosis should be valid also for cancer.
In cancerous tissues namely — depending apparently on its poor blood
supply — anaerobic glycolysis becomes predominant and more or less ex-
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tensive necrobiosis may occur. One may therefore expect in or around can-
cerous tissues increased quantities of mucopolysaccharides to be demonstrated
by histochemical methods.

We used the mouse strain C3H. The sections embedded in paraffine were
stained with haematoxylin eosin, according to Van Gieson and Ritter-
Oleson [35] and with toluidine blue. Staining according to Ritter-Oleson
consists in the simultaneous application of Hale’s stain [11] and the periodic
acid-ScHiFF (PAS) stain. To prove that the material staining red with PAS
is of carbohydrate nature, we performed the acetylation (blocking) test, and
désacétylation with KOH. Prior to staining with PAS the sections were
digested lege artis in pepsin or trypsin, to rule out that the material was of
protein nature; Millon’s test was carried out. The sections were digested
with diastase and saliva, to rule out glycogen. To eliminate lipids, the 8-micron
sections were soaked 15 minutes in absolute ether, or absolute alcohol and
stained with Sudan black. Digestion with Banga’s mucase 213'F3 was
also made. As expected, staining according to Ritter-Oleson demonstrated
the presence of large amounts of mucopolysaccharides (presumably neutral)
in the sections of cancerous tissue. The gland-like structure formed by the
tumour usually contained a strongly PAS positive substance in their lumina
(Fig. 1). The high-power appearance of the section of mouse cancer C3H
shows clearly that the PAS positive material in the lumina is continuous
with the red material appearing in the interspaces of the neoplastic tissue.
One has the impression as if the PAS positive substance collecting in the
interspaces were flowing toward and accumulating in the lumen (Fig. 2).
Some of the gland-like lumina may dilate to a cyst-like cavity (Fig. 3J;
their contents are strongly PAS positive (Fig. 4). In some areas of the tumour
PAS positivity tends to occur in the interspaces and is less marked in the lumina
(Fig. 5). At other sites the Prussian blue reaction of Hale [11] preponderates
over the PAS positivity presumably indicating the presence of acid-mucopoly-
saccharides (Fig. 6). In the PAS positive areas or near the PAS positive
pools vessels accompanying the small arteries are remarkably dilated and the
lymph in them is definitely PAS positive (Fig. 7). This material, however,
does not show metachromasia, at least when recently fixed. On the basis of
the above this picture may be interpreted as showing that the mucopoly-
saccharides in the neoplastic focus are carried away in the lymph from the
site of their production. As a natural result of this may be considered the
well-known observation that in cancer, especially when the tumour is disin-
tegrating, the blood mucopolysaccharide level is significantly elevated
[6, 40, 41].



Fig. 1. Red PAS-positive material in the lumen of the cyst- Fig. 2. PAS-positive substance collecting in the tissue inter-
like structure of mouse cancer C3H spaces in the direction of the lumenlike centre in regressive
areas of mouse cancer C3H

Fig. 3. Colloid-like material staining faintly with haemat- Fig. 4. Marked PAS-positivity of the material in the lumen;
oxylin-eosin in the cyst-like lumen bordered by gland cells. section next to that shown in Fig. 3






Fig. 6. In some areas blue Hale-positive material collects,

Fig. 5. In the central areas of the tumour that contain
instead of the PAS-positive substance

no capillaries and show regressive changes, large amounts
of PAS-positive material are seen in the interspaces and in
the lymph vessels

Fig. 8. Small amounts of PAS-positive material in the mar-

ginal areas of mouse cancer C3H, that are relatively well

vascularized and do not show regressive changes. More cen-

trally, there is no capillary network, regressive changes are

conspicuous and the PAS-positive material is present in
large quantities

Fig. 7. Dilated lymphatic vessels filled with PAS-positive
substance adjacent to the necrotic centre
of mouse cancer C3H
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Lengyel and Szemesi [27, 28] have recently reported that in contrast
with the surrounding normal tissue the smaller nests of tumour at the peri-
phery of the neoplastic growth are surrounded by metachromatic, in other
words acid, mucopolysaccharides. We, too, found no or very little metachro-
matic material in the centre of the tumour, while we succeeded in demonstrat-
ing large quantities of non-metachromatic neutral mucopolysaccharides in
the centre of the tumour, as opposed to the marginal areas poor in PAS posi-
tive substance, where the capillary supply of the neoplastic tissue is good
and thus metabolism is in all probability oxybiotic (Fig. 8).

In this connection we should point out that according to Sumegi,
Goreczky and Roth [36, 37] in cancerous tissues an “elastic amyloid” would
appear that is non-specific in nature and is ultimately a depolymerized glyco-
protein. We think the said results lend support to our findings. These are further
the observations by Mochizuki [33] concerning the three types of PAS posi-
tivity and those reported by Soviet authors, first of all by Avehbakh [1],
who pointed out among others that the breast contains mucoids under physio-
logical conditions, but an accumulation of mucoid occurs especially when
there are fast-growing neoplastic foci in the breast. The more fast the malignant
tumour grows the more mucoid it contains. Averbakh cites Lazovski and
others who stated that tissue hypoxia or anoxia would cause the accumulation
of mucoids. Mucoids appear in the affected areas also in experimental hypoxia,
serous oedema and when venous circulation is impaired. According to
Lazovski, mucoids may occur under physiologic conditions in areas poorly
or not vascularized, for example in the valves of the heart, in which he thinks
there is relative hypoxia. Thus, the appearance of mucoid may be traced
back first of all to a disturbance in oxydative processes, to a preponderance of
glycolytic processes. This is in harmony with the well-known fact that there is
anoxia around tumours and there the glycolitic processes usually preponderate
(Okuniev, Neumann and others [1]).

The presence of mucin-like substances in cancer tissue is not a new
discovery. For example, E. Krompecher as early as around the turn of the
century demonstrated mucoid in the interspaces of basal-cell cancer, even-
tually also in its cyst-like cavities, as well as in the connective tissue stroma
around the cancerous tissue [21, 22, 24]. E. Krompecher [21] called this
substance pseudomucin, as according to his investigations published in 1903
it showed no metachromasia [21, 22]. We can confirm this but have further
developed the statement mad n ore than half a century ago. The histologists
of the turn of the century did not go further than to claim that the mucin
in cancer tissue was a degeneration product. Our investigations, aided by
improved methods and by a comparison with other evidence, have supplied
data concerning the biochemistry of mucopolysaccharide formation and con-
tributed to a better understanding of the problems involved.
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Mucin formation may occur also in cancer of the lung; Balo [2] de-
scribed and illustrated impressive cases of Hamperl’s [12] mucin granulo-
matosis.

Have the mucopolysaccharides arising in neoplastic tissue some influence
on the malignancy of the tumour, or in other words, do they influence the
relation between the tumour and the host organism? It is imperative to take
this possibility into account, as mucin is known significantly to enhance the
virulence of various microorganisms (bacteria, viruses [3]). It is therefore
quite possible that mucopolysaccharides may increase what E. Krompecher
[22] called the virulence of tumour cells. Some authors claim that the mucin
formed would be a material into which the tumour may grow and along which
it may proliferate. Thus, the mucin in the environment of cancer may increase
the expansivity of the neoplasm. E. Krompecher [22] was also of this view
while Delbot and Mendaro [7], as well as Delbot and Herrenschmidt [8]
are of the opposite opinion. According to them, tumours secreting mucin are
relatively benign, as 48 per cent of the patients who had been operated for
such tumours were found to be free from recurrence 5 years after operation.
Leroux and Perrot [30] share this view. Bertrand and Nagy [4] do not
consider this mucin production a sign of prognostic value and a similar con-
clusion has been drawn by Frantz [10] from 130 radically operated and his-
tologically studied cases of cancer of the breast.

Thus the problem has not been solved; its clarification is a promising
task since the mucopolysaccharide milieu (which according to E. Krompecher
enhances expansivity), the modification of virulence by mucopolysaccharides
(which protect the cancer cells against defensive forces of the host), and the
close correlation between mucopolysaccharide production and tissue necrobiosis
cannot be independent of the tumour’s malignancy, and might therefore be
of a prognostic significance. There is every reason to believe that careful
studies will ultimately demonstrate the correlation.

We attribute particular significance in the formation of métastasés to
the disjunction of cancer cells from cancerous tissue, to tissue necrobiosis
and to the eventual role of the mucopolysaccharide milieu. As early as 1913
E. Krompecher [23] stated: “The detachment of these epithelial cells and
their propagation by infiltration actually constitute local métastasés, which
do not differ in principle from the subsequent formation of secondary depo-
sits in more distant organs”. .. “l think that the rapid spread of melanocarci-
noma and formation of extensive métastasés might be due to an increased
rate of detachment of epithelial cells resulting from disintegration caused by
pigmentation, which so creates more favourable conditions for the spread of
the tumour.” Kellner [14—20] also ascribed great importance to cell dis-
junction in the cancerous focus and to the necrobiosis promoting it.

It may be asked whether one is justified in claiming the material present
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in considerable quantities in mouse cancer C3H to be neutral mucopolysaccha-
ride. Is this material definable chemically, can it be differentiated from other
materials, can we follow its formation, spread and accumulation? Can we
detect its presence in the various stages of embryonic, postembryonic life,
or in different pathological conditions? Recently we have succeeded in estab-
lishing some facts concerning the nature of the material we call neutral poly-
saccharide, as in our studies of embryonic and postembryonic cartilage break-
down, regenerative and neodifferentiative cartilage formation [9], exsudative
pulmonary tuberculosis [3], crural ulcer [26], as well as mouse cancer C3H.
They are as follows.

1. The material in question is PAS positive, i. e. it stains red by the
periodic acid-ScInff method. By the Ritter-Oleson technique it stains red,
while the acid mucopolysaccharides stain blue.

2. The red staining does not appear after blocking by acetylation, and
reappears when désacétylation is effected by treatment with KOH.

3. The PAS positivity is not lost after previous digestion with pepsin
or trypsin.

4. The same applies to pretreatment with lipid solvents.

5. The PAS positive areas give a weak Millon reaction, and

6. are lightly stained by Sudan black.

7. The material supposed to be neutral mucopolysaccharide shows no
metachromasia to toluidine blue, as opposed to the acid mucopolysaccharides
which stain purple with that dye. For example, the material presumed to be
heparin, that can be found in the mast cells of the skin over the mouse cancer,
stains red.

8. On biochemical identification the material in question was dissolved
in a few hours by mucase 213/F3, at pH 7.4, 37° C, in a n/40 veronal ace-
tate buffer solution. During the same period the buffer system not containing
mucase caused no change in staining. This means that the phenomenon is
a true mucase effect.

9. As to the biological or pathological characteristics, it may be stated
that the material is produced when tissues are disintegrating.

Large quantities of the material are formed in disintegrating exsudative
caseous pulmonary tuberculosis [3], in the areas of the mouse cancer C3H
that show regression or disintegration, as well as in crural ulcers [26]. Thus,
the material is produced where tissues are broken down or disintegrating,
under both physiological and pathological conditions (cartilage [25], connective
tissue, lung tissue, cancer).

If we look for the cause of tissue disintegration, local vascular changes
and the hypoxia will feature prominently, both in the neodifferentiative
cartilage formation, and in the three pathological conditions (tuberculosis,
cancer, crural ulcer) examined.
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As to physical characteristics, the material in question is highly viscous
and liquid.

From the pathophysiological point of view it seems to be characteristic
that the material formed in large quantities at the site of tissue disintegration
is drained off through the lymphatics, which thus become dilated. This is
apparently of significance in paving the way for the formation of métastasés.
The PAS positive substance can be demonstrated in both the cross and lon-
gitudinal sections of the lymphatics.

It is known from the literature, Wintzler [40], Wolstenholme and
O’Connor [41] that in grave pulmonary tuberculosis, in cancer and other
conditions the blood mucopolysaccharide level is significantly increased to
1.5 or even 2.5 times the normal, which is around 83 i 4 mg per 100 ml. ex-
pressed in hexosamine.

The elevation of the serum mucopolysaccharide level in pulmonary
tuberculosis to 1.5—2 times the normal level has been confirmed by Eva
H. Or1an, biochemist, in 70 determinations made in 45 subjects. She worked
at the Institute of Anatomy, Histology and Embryology of the University
Medical School of Debrecen, in cooperation with the Department of Tuber-
culosis.

As opposed to these positive data, we do not know the exact chemical
structure of neutral mucopolysaccharides. It is not known whether the muco-
polysaccharides found in the blood in cases of cancer, tuberculosis and similar
conditions differ in structure, or in the glucosamine : galactosamine ratio. Still,
the material may rather reliably be characterized on the basis of its histochemi-
cal (PAS positivity, negative metachromasia, acetylation, Millon reaction,
Sudan staining, lipid solvents), biochemical (dissolution in mucase, pepsin,
trypsin digestion), and pathological properties (occurrence at the site of tissue
decomposition) as well as by the fact that its drainage through the lymphatics
and accumulation in the blood can be followed up.

We have also studied the vascularization of mouse cancer C3H. As it
is shown by Fig. 8, the marginal, actively growing area of the tumour is satis-
factorily vascularized. In that area there is hardly any, or no evidence of
regressive tissue changes, neutral mucopolysaccharide production, or dis-
junction of cells. In contrast with this, in more central areas of the tumour
vascularization is scarce or absent. Here the cells show regressive changes
and neutral mucopolysaccharides are formed in large amounts. There are then
the necrotic areas, in which blood vessels do not occur at all. We cannot speak
of vascularization in such areas, though haemorrhages with haemosiderin for-
mation originating from arroded blood vessels may occur. Thus, in a cancerous
tumour we may distinguish between three zones, viz. (i) a PAS negative zone,
with a relatively good blood supply and without tissue disintegration; (ii)
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a PAS positive zone showing tissue regression, with a relatively poor vascular
supply; and (iii) a zone of necrosis, without vascularization.

Considering the above, tissue hypoxybiosjs is probably responsible for
the formation of mucopolysaccharides in cancer tissue. In hypoxybiosis anaer-
obic glycolysis gains preponderance. This phenomenon might be part of some
function which, perhaps as an atavistic trait of metabolism, takes effect in
every instance of deficient oxygen supply. In other words, the living tissue
tries to adapt itself to the lack of oxygen by breaking down sugar by the
anaerobic mechanism. In this case the described production of mucopoly-
saccharides is a result of tissue adaptation, and plays a role in every condition
in which adaptation to a deficiency in oxygen is involved. According to
Weinhouse [39] cancer tissue and cancer cells possess a high aerobic and
anaerobic glycolytic activity. For example, in the presence of oxygen cancer
tissue can break down several times the amount of sugar broken down by
resting or growing normal tissues. The more deficient the oxygen, the less
marked the difference between cancerous and normal tissue, and under anaer-
obic conditions the difference is not more than *4 to 3.5. According to
Warburg [38], the anaerobic glycolysis of cancerous tissue is characteristic
of malignancy. We believe that a poor or absent vascular supply creates
the conditions (hypoxybiosis, anoxybiosis), which cause cancerous tissue to
adapt itself to the new milieu and switch over to anaerobic glycolysis, as a
result of which mucopolysaccharide production is begun. Thus, the anaerobic
glycolysis of cancer tissue is not just one characteristic property, but it is
the result of a general biological law, of the adaptation to hypoxia. The
described production of mucopolysaccharides may be interpreted in this way.

Le Page [29], as well as Novikoff, Potter and Le Page [34] have
arrived at the conclusion that in tumours anaerobic glycolysis is based on
the known Embden—Mayerhof scheme, i.e. it is not different from that in
normal tissue. Meyerhof et al. [31, 32] essentially confirmed that there is
no qualitative difference in lactic acid formation between normal and tumour
cells. Weinhouse [39] postulated that there is no evidence at present to show
that glucose would he broken down to lactic acid in tumour tissue by a mecha-
nism different from that in normal tissue. According to Burk [5], there is
no difference in oxygen consumption between the cancerous liver cell and
embryonic, aged, regenerating or cirrhotic liver cells. And if there is no dif-
ference in the mechanism of lactic acid fermentation between cancer and
normal cells, why should there be a difference in the factors eliciting it?

Volumes have been filled with metabolic studies in cancer research
and a number of valuable data have been published, yet we have very little
exact knowledge as to the essence of the pathology of cancer.

According to Weinhouse [39], we should know the factors controlling
and regulating cell metabolism in order to understand the excessive rate of
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glycolysis in neoplastic tissue. He deems it unfortunate that we know so little
about such factors. In this connection we call attention to the metabolism
and vascular pauperisation qf cancer tissue, as well as to the hypoxydosis
resulting from them. Let it finally mention that in addition to the above
we have succeeded in demonstrating the formation of mucopolysaccharides
in human gastric and pulmonary cancer, as well as in tar cancer of the rab-
bit ear.

Summary

Sections of mouse cancer c3H were treated by Ritter-O1tleson’s histochemical method
demonstrating simultaneously the neutral mucopolysaccharides (by the periodic acid-—
Schiff reaction) and the acid mucopolysaccharides (by H a1e’s method). A material supposed
to be neutral mucopolysaccharide has thus been demonstrated in considerable quantities.
In the marginal areas of cancer tissue, which have a relatively good vascular supply and grow-
ing, no neutral mucopolysaccharide formation was demonstrable. In contrast with this, in
areas with poor vascular supply, lying centrally and thus supplied poorly by diffusion, in-
creased neutral mucopolysaccharide formation was observed. In the necrotic central parts
of large tumours were the greatest quantities of neutral mucopolysaccharide found. It is
concluded that the mucopolysaccharides are produced in the hypoxybiotic phase of the adap-
tive metabolic changes of cancer tissue (oxybiosis, hypoxybiosis, anoxybiosis, necrobiosis),
when anaerobic glycolysis gains preponderance. In the relatively well vascularized areas of
cancer tissue acid mucopolysaccharides, in the poorly supplied areas neutral mucopolysaccha-
rides are formed. These neutral mucopolysaccharides arise when tissues are decomposing,
disintegrating, as in the tuberculous foci. From their site of production the neutral mucopoly-
saccharides are drained away through the tissue interspaces and lymphatics into the blood
stream (preparing apparently the way for the formation of métastasés); this explains the
well-known observation that in cancer the blood mucopolysaccharide level is significantly
increased, roughly in proportion to malignancy and necrobiosis. Thus, in cancer and tuber-
culosis the neutral mucopolysaccharides are not deposited from the blood into the affected
tissues. On the contrary, they are produced in the tissues with anaerobic glycolytic metabolism
and are carried away by the lymph into the blood stream. The mucopolysaccharides formed
in cancer tissue may influence the relation of the cancer tissue to the host organism and
modify the expansivity of cancer and the formation of métastasés.
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MYKOMOJ/IMCAXAPUABI B TUCTOXUMWM PAKOBOW TKAHU
WN. KPOMMEXEP u ib. BEPEHYU

CuMynbTaHHO 6bIMM BbiSiBNEHbl Ha cpe3ax C3H paka Mbllleii C MOMOLLbO FUCTOXUMU-
YeCcKoro Metofa PuTTep—OnecoHa HENTPanbHble W KUCIble MYyKOMOAMcaxapuibl, Npuyem
aBTOPbl B 3HAYMTE/IBHOM KO/IMYECTBE OGHAPYXWU/IM BELIECTBO, MPEAMO/IOXUTENILHO COOTBET-
CTBYIOLLEE HEeNTpanbHbIM MyKononucaxapugam. O6pa3oBaHMA HeWTpanbHbIX MyKOmnoaucaxa-
PMZOB He Habnofanoch B CHabXEeHHbIX COCyfaMmy PacTyLiMX KpaeBblX 4acTAX paka, OfHakKo,
B M/10X0 CHabXXEHHbIX COCYAaMU WU XKe LIeHTPanbHO PacronoXeHHbIX 1 CNefoBaTelbHO TaKxe
M nyTeMm Auddy3num Nnoxo cHabXeHHbIX YacTaX Habnoganoch sce 6onbluee n 60/MblUEro pas-
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Mepa 06pa3oBaHMe HelTpabHbIX MYKOMO/MCaxapuaoB. B UeHTpanbHoW uyacT 6onee 60/b-
lMX OMyXonei HabNMioAatoTCs HEKpPo3bl ; B 06/1aCT HEKPO30B 06pa3oBaHMe HeATpasibHbIX
MyKOMOJNCAXapUA0B 6OMbLUe BCEro. 1peanonaraeTcs, 4TO MyKOMONMcaxapuabl 06pasytoTcs
B CM/IbHO TUMOKCUGBUO3HON (haze BOSHMKAIOLLMX B PAKOBON TKaHW M3MEeHeHWV O06MeHa BELLECTB
afjanTaLoOHHOr0 XapakTepa — OKCU6MO3, TMMOKCUOMO3, aHOKCUBMO3, HEKPOBIO3, —a UMEHHO
TOorga, Korga o6MeH BELLECTB TKaHeli M3MeHsieTcs TakuM 06pa3oM, UTO pacluernsieHue caxapa
NPONCXOAMUT MyTeM aHa3apoBHOro raMKonnsa. B cpaBHUTENBHO Nydlle CHAaBXeHHBIX KpaesbiX
yacTsX PAKOBOW OMyX0/M 06pasyloTCs KUC/bIE, @ B BbIPAKEHHO MIOXO CHAGXEHHbIX YacTsX
— HeliTpanbHble MyKomonucaxapuiel. 3T HeidTpabHble MyKOMOaMCaxapufbl BOSHUKAKT Mpu
pacLuenneHni, Npu pacnaje TKaHei, MOAOGHO MPOLECcaM, MMEIOLMM MeCTO B Ty6epKynesHbIX
TKaHeBbIX ouvarax. BO3HUMKalOLMe B 3HAUMTE/bHOM KOMMYECTBE HelTpanbHble MyKOMoamMca-
Xapufbl MoMajatoT ¢ MecTa UX MPOM3BOACTBA Yepe3 MEXTKAHEBbIE LUEN U PacLUMpPeHHbIe SIMM-
haTuueckme cocyfbl B KPOBAHOE pycno. STUM 06bACHAETCA O6LLEM3BECTHOE HabNOfeHMe, YTO
B PaKoBOii OMyX0nM COfiepXaHNe MyKOMonMcaxapnios B KPOBW 3HAYMTENLHO MOBbILLIAETCH,
1 UTO OHO 10 M3BECTHON CTENEHN NPONOPLMOHA/ILHO 3/10KAYECTBEHHOCTU 1 HEKPO6MO3Y. 3HauNT,
Kak B CNlydyae paka, Tak U TyGepKynesa, HeiiTpasibHble MyKOMoAWcaxapuibl He 0TnaralTcs us
KPOBM B MAaTO/IOTMYECKYHD TKaHb, a OHW MPOU3BOAATCS B TKAHAX C FUMNOKCUMGMO3HBIM 0GMEHOM
BEL|ECTB W aHa3pOGHBLIM FNMKOMN3OM, OTKYjAa OHM uYepe3 MMGaTiyeckue MyTW NonafaloT B
KPOBSIHOE pyc/o. BbiTb MOXET, UTO BbILLEONUCAHHbIE MYKOMOAMcaxapuibl —BO3AENCTBYHOT
TaKXKe M Ha OTHOLLEHME MeX/y PaKkoBOU TKaHbl0 M OPraHM3MOM X03fMHa, MOoANDULMPYS pac-
MpocTpaHeHMe pakoBOW TKaHW U MeTacTa3vupoBaHWeE.

MUCOPOLYSACCHARIDE IM KREBSGEWEBE
I. KROMPECHER und G. BERENCSI j

An C3H Mausekrebsschnitten wurden mit der histochemischen Methode von Ritter-
Oleson die neutralen und sauren Mucopolysaccharide simultan nachgewiesen, wobei ein ver-
mutlich den neutralen Mucopolysacchariden entsprechender Stoff in bedeutender Menge ge-
funden wurde. Die Bildung neutraler Mucopolysaccharide konnte an den vaskuldr gut ver-
sorgten und wachsenden Randteilen des Tumors nicht wahrgenommen werden. Dagegen war
in den vaskular schlecht versorgten, bzw. zentral gelegenen und infolgedessen auch durch
Diffusion schlecht versorgten Teilen die Bildung von immer mehr neutralen Mucopolysaccha-
riden zu beobachten. Der zentrale Teil von grosseren Geschwulsten enth&lt Nekrosen; im
Umkreis derselben ist die Bildung von neutralen Mucopolysacchariden am groéssten. Wahr-
scheinlich entstehen die Mucopolysaccharide in der stark hypoxybiotischen Phase der im
Krebswege entstehenden Stoffwechselverdnderungen adaptiven Charakters — Oxybiose,
Hypoxybiose, Anoxybiose, Nekrobiose — und zwar dann, wenn der Stoffwechsel der Gewebe
sich in der Weise verandert, dass der Zuckerabbau durch anaerobe Glykolyse erfolgt.

In den noch verhaltnismé&ssig gut erndhrten Randteilen der Krebsgeschwulst entstehen
saure, in den ausgesprochen schlecht erndhrten Teilen neutrale Mucopolysaccharide. Diese
letzteren entstehen beim Abbau, beim Zerfall der Gewebe, ahnlich wie in den tuberkuldsen
Herden. Die in bedeutender Menge produzierten neutralen Mucopolysaccharide gelangen vom
Ort ihrer Entstehung durch die Gewebsspalten und durch die erweiterten Lymphgeféasse in
die Blutbahn. Hierdurch erklart sich die allbekannte Beobachtung, wonach in der Krebs-
geschwulst sich der Gehalt an Mucopolysacchariden im Blut bedeutend erhdht und bis zu
einem gewissen Grad proportional zur Bdsartigkeit und zur Nekrobiose ist. Demnach werden
sowohl bei Krebs, wie auch bei Tuberkulose die neutralen Mucopolysaccharide nicht aus dem
Blut in das pathologische Gewebe abgelagert, vielmehr erfolgt ihre Produktion in den Geweben
mit hypoxybiotischen Stoffwechsel und anaerober Glykolyse, von wo sie durch die Lymph-
bahn in den Blutstrom gelangen. Es ist nicht ausgeschlossen, dass die beschriebenen Muco-
polysaccharide auch auf das Verhdaltnis zwischen Krebsgewebe und Wirtsorganismus eine
Wirkung ausuben, und somit die Expansivitdt des Krebsgewebes und die Metastasenbildung
modifizieren.
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