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ABSTRACT

Histochemical and microspectro-
photometric studies were carried
out on 44 postmastectomy biopsies,
to detect the various types of muco-
polysaccharides (MPS). A prepon-
derance of acid MPS was observed
in 95% of cases, concentrated main-
ly at the invasive border of the
tumeour, calling attention to the role
of this material in tumour invasion
as well as in nutrition, since 73% of
tumours with diameters above 5 ems
were associated with high MPS
levels..

The Histocompatility (HLA)
tests carried out on 88 blood samp-
les from Egyptian cancer breast
patients, showed high risk antigens
differing in frequency from the 100

(33/87)

contrel group and varying in nature
from other racial groups. Not only
were HLA-B5 and B13 associated
associated with susceptibility to
carcinoma, but they also appeared
to be associated with high tissue
levels of MPS as well as with the
desmoplastic stromal reaction, in-
criminating a  tumour-dependent,
geneticaly controlled spnthetic pro-
cess.

Other matrix changes observed:
elastosis in 52% of specimens, both
within and away from the tumour in
addition to fragmentation of the re-
ticular fibers in 71 % of casesc,
especially the high grade neoplasms
and patients presenting with a rapid
clinical deterioration in the first
three years of their disease,
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INTRODUCTION

The year 1958 marks the disco-
very of the first histocompatibility
(HLA) antigens by Dausset, who in
later studies commented upon the
importance of such antigens in
providing a possible explanation for
allograft rejection (Dausset et al,
1965).

It has been observed that the
histocompatibility genes on their
own or in linkage-disequilibrium with

a true disease susceptibility gene,
may differ amongst different ethmic
groups (Sucin-Foca et al, 1980).
This work has thus concentrated on
trying to find out if there is an HLA
association in HEgyptian (Middle
Eastern Caucasoid) females with
carcinoma of the breast and whether
the tumour associated stromal reac-
tions are likewise governed by a
genetic factor.

MATERIAL and METHODS

_ The material submitted for the
study of the genetic aspects of breast
carcinoma by the microdroplet
Jymphocytotoxicity technique (Ter-
aseki et al, 1978), was in the form
of 88 heparinized bloed - samples
taken from HEgyptian females suf-
fering-from mammary carcinoma and

100 samples from healthy controls.

The peripheral blood of such
patients were subjected to HLA
typing for 33 HLA specificities 13
in locus A and 20 in locus B. The
patients were typed during the period
of their clinical follow up after
surgery. In all cases the malignancy
was confirmed histopathologicaly
and the material gathered wa accom-
panied by full clinical data.

As regards the material sub-
jected to the histochemical and his-
topathologic evaluation this com-
pri‘sed 44 postmastectomy biopsy
specimens and 6 control postmortem
healthy breast tissue.

Lymphocytic separation

The method employed was that
described by Boyum, (1976), and
the separated lymphocytes were
them subjected to the microdroplet
lymphocytotoxicity technique (Ter-
asaki et al., 1978) to determine the
various HLA specificities.

Statistical analysis
The statistical methods adopted
in this work included :
1. Chi-square test (Robson and
Keele, 1950).
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2. Probability factor, p, which de-
termines whether the results of
the Chi-square test are statis-
tically significant or not.

3. Relative risk RR which in-
dicates how many times more
frequent the disease is in indivi-
duals having the antigen (Woolf,
1955).

Histopathological and histochemical
stains used were :

1. Haematoxylin and eosin.

2, Periodic acid Schiff (PAS)
for the study of the fibrillary
ground substance elements of
the stroma.

3. Toluidine blue : for the demon-
stration of acid sulphated MPS.

4. Alcian blue for all acid MPS.

5. Hyaluronidase digestion for

{ Microspectrophotometry

hyaluronic acid. Bovine testi-
cular Sigma I.

6. Verhoeff Van Geison to de-
monstrate collagen and elastic
fibers.

7. Gordon and Sweets method for
staining of reticular fibers.

[ Lea)

A Zeiss microscope has - been
used for the purpose of a quantit-
ative measurement of the stromal
MPS; by measuring the absorption
capacity of light through calcian
blue stained -acid MPS. )

-

The transmission of the subst-
ance was measured by the applic-
ation of the Beer Lambert law E =
1/2 where ¢ is the measured trans-
mission. (Zeiss microscope operating
manual Mpomoik mieroscope photo-
meter).

RESULTS

Genetic Results
Genetic susceptibility to cancer

In the group of 88 cancer
breast patients that were tissue
typed and compared to 100 healthy
controls, there was ah increased fre-
quency of antigen HLA-B5, P <
0.05 RR 2 and a decreased frequency
of HLA-B15, P < 0.02, RR 0.21 and
B35, P < 0.05, RR 0.49 (table 2).

Genetic association of certain HLA
antigens and the stromal reaction in
44 breast carcinoma cases :

*HI.A antigens and increased
ground substance :

An increase in the amount of
ground substance material above
levels found in the control group
was estimated roughly by micro-



MAHFOUZ ET AL.

spectrophotometry. The normal
amounts of ground substance allow-
ed a T75-90% light transmission,
where as in cases of increase in the
amount of ground substance, less
than 75% light transmission values
were obtained.

A significant genetic association
was observed between increased
amounts of ground substance in 19
cases and increased frequency of
certain HLA antigens, B5, P < 0.001,
RR 2.9 and B13, P < 0.05, RR &17.
No association was found between
decreased amounts of ground sub-
stance material (9 cases) and HLA
frequencies.

*HLA antigens and the fibrous
tissue reaction in tumour and tumour
bed :

ed increased frequency of HLA-B1T7,
P < 0.05, RR 4, and an absence of
B12, P < 0.05, RR O. In stages III
and IV no associations could be dis-
cerned. '

A stationary course for more
than 5 years was found in associa-
tion with 13 out of 81 patients
having increased frequencies of
HLA-A10 antigen, P < 0.05, RR
3.59.

Since in situ and grade I tum-
ours formed a. statistically insignific-
ant group, only grades II and III
antigen frequencies were determin-
ed. In this group an elevation in
HLA-B5 was noted P < 0.05, RR
2.76.

Histopathologic and histoechemical
Results

The 16 cases showing stroma_l"’%{] Ground Substance

desmoplasia  (productive
fibrosis), were strongly associated
with higher frequencies of HLA-BS5,
P < 0.05, RR 3 and B13, P < 0.02.

*HLA antigens and stromal
elastosis :

No significant association could
be observed as regards a genetic as-
sociation of certain HLA antigens
with the stage grade and course in
breast cancer patients.

In 23 patients presenting with
stage I and II there was an associat-

stromal. \i

Normal breast showed little
amounts of acid non sulphated MPS
(ANSMPS) with a light transmis-
sion of 80-90% and a major compon-
ent was hyaluronic aeid.

In breast carcinoma 95% of the
cases (42/44) showed increased
AMPS levels both sulphated and
non sulphated .41 cases showed in-
creased ground substance levels in
the tumour and 42 in the tumour
bed. ASMPS were present in 19
cases whilst ANSMPS were in 32
cases (table 1).

— 164 —
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‘Table (1) : Distribution of AMPS in normal and Malignant
breast tissues

Nemal ASMPS =~ ANSMPS

et = o eEa

Breast MPS

carcinoma normal/

n o= 44 decreased 2
n— 2

e a1 - B

increased 19 32
n— 43

MPS : Mucopolysaccharides ; ASMPS : Acid sulphated mucopolysacch-

arides.

ANSMPS : Acid non-sulphated mucopolysaccharides.

Inside the tumour the ASMPS
were present in 43% of cases where-
as the ANSMPS were in 58% ; in
the latter the connective tissue
ANSMPS were increased in all cases,
whilst epithelial AMPS were incre-
ased in 70% (Fig. 1, 2).

In the tumour bed on the other
hand 29% of cases only showed high
levels of ASMPS, whilst the
ANSMPS were increased in 76% of
cases showing the same values for
connective tissue and epithelial
components.

In the nearby normal breast the
ground substance was increased in
42 % o fcases, 43 % in mammary

"\ X 100).

dysplasias and 66% in inflammatory
states.

Increased AMPS in the
stroma of an invasive duct earcin-
oma particularly in the region of

Figure 1 ::

the tumour bed (Alcian blue

— 1685 —
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2. Stromal Fibers
Elastosis

Elastosis was evident in 57 %
of breast cancer cases and in 30 %
of the nearby healthy tissue. No
observable association with the
clinical outcome, stage or grade of
tumour could be found (Fig. 3).

Refticular fibers

In normal breast tissue to re-
ticular fibers formed a fine sub-
epidermal network of brown black
fibers with Gordon and Sweet silver
stain, periductal distribution was
another common feature.

- In breast carcinoma, the areas
exhibiting hyalinosed tissue was
devoid of reticular fibers, whereas
83% of the carcinoma stroma show-
ed fragmentation of these fibers
(Fig. 4). Aggressive grade II and
III tumours also showed this pheno-
menon in 72% of cases compared to
41% in grade I and in situ neoplasms
and rapidly deteriorating cases.
(table 3) Fibrous tissue.

The majority of breast tissue
was made up of the loose mature
(LM) type, the loose reticular
variety was present only within the
lobules. Apart from the red colour
obtained with the Verhoeff wvan
Geison stain, collagen due to its gly-
coprotein composition also .gave
PAS positive reactions of moderate

intensity.  Depolymerization was

observed in 4 of the cancer breast
cases in the
staining.

form of fain PAS

Figure 2 : Metachromatic sulphated
AMPS in the stroma of an invasive
duct carcinoma (Toluidine. blue
X.200),

Figure 3 : Periductal and stromal
elastosis (Yerhoeff Van Geison
X 200). o SR

— 166 —
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In breast carcinoma all 4 types

of fibrous tissue reactions (loose re- -

ticular (LR), loose) mature (LM),
dense mature (DM) and dens sclero-
tic (DS) were “'observed in both
tumour and tumour bed, displaying
no association with survival, by Chi
square test.

3. Abnormal stromal deposits

4 out of 95 cases of breast carc-
inoma contained identifiable calcific-
ation in their stroma hy retine hae-
matoxylin and éosin.

Figure 4 :

—

Fragmented reticular

fibers in the stroma of an invasive

duct

carcinoma  (Gordon

Sweets X 400).

Table (2) : Frequency of HLA antigens associated with

breast carcinoma

Frequency
HLA Locus = lh(e%r;tlgens - S)D:ggl P RR
n = 88
_ﬁA-B Locus GO 2T L= Y RE oY
B5 32.9 20 0.05 2.00
B15 3.4 14 0.02 0.21
B3 113 23 0.05 0.49

Table (3) Genetic and histochemical factors affecting prognosis

Factors Good outcome bad outcome
HLA SRS, g R T i A B5, B13
absent B12

Ground subt. —

elastosis. B
reticular fibers —
Desmoplasia —

Increased levels of MPS
above normal tissue
content of area associa-
ted with large size
tumours

Fragmented

— T

and
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DISCUSSION

88 Egyptian cancer breast pati-
ents were tested for antigen fre-
quencies and compared to 100 con-
trols. A high frequency of HLA-
B5, P < 0,02, RR 0.02 and B35, P
< 0.05, RR 049 were observed
(table 2).

In a similar study carried out
on Americans an HLA-Al frequency
was found to be high (Takasuki et
al,, 1973), compared to our lower
levels than normal of this antigen.
Patel et al., (1972) found that HLA-
A7 was higher than in the control
group. In other studies working
also on Caucasians with breast can-
cer no significant associations with
the HILA system were observed
(Cordon and James, 1973 ; Oh and
Maclean 1975 and Dejong Bakker et
al,, 1974).

In general 15 % of all breast
carcinomas were found to be famili-
al, having a genetic element (Lynch,
1981). That is why family studies
are constantly being stressed by re-
searchers (Albano et al., 1981).

In the 23 patients with clinical
stage I and II tumours, high levels
of HLA-B17T P < 0.05 RR 4 were
observed, where as those patients
with stage III and IV showed no
genetic association with the HLA
system.

Histological grades were also
studied as regards to antigen pat-
terns, these gave information as re-
gard: the high grade tumours in the
form of high antigen frequencies of
HLA-B5 P < 0.05 RR 2.76. The B5
antigen in Caucasians was found to
correlate with a poor survival in
Hodgkins disease yet with hetter
survival in epithelial neoplasia, as in
lung carcinoma (Osoha and Falk,
1978 and Weiss et al,, 1980). Whe-
ther such findings may be of relev-
ance to us is doubtful as racial dif-
ferences exist in the set of patients
studied, also the survival rate that
was considered, was only 1 year in
duration.

In the work carried out by
Ryder and Svejgaard (1976), no
association between the HLA system
and survival were observed, yet in a
study carried out on 185 breast
cancer cases of Caucasoid origin,
surviving disease free for more than
16 months, a high frequency of
HLA-B8 twice the frequency of
those who died (Falk and Osoba,
1977).

In this series HLA antigen fre-
quencies in patients surviving dis-
ease-free for five years or more,
showed high levels of HLA-A10 P
< 0.05, RR 3.5. Those deteriorating
rapidly or dying in the first 5 years

— 168 —
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showed no association with the HLA
system.

The increase in MPS material
as judged by the microspectropho-
tometric method of quantitative
evaluation was carried out on 44
breast carcinoma specimens, 95% of
cases showed more MPS in the
ground substance than the control
group. In these cases with high
MPS the HLA antigen patterns were
determined. These patterns were
sought after because of a suggestion
made by Cameron (1969, whereby
he claimed that there was probably
some underlying genetic factor re-
sponsible for MPS synthesis in mali-
gnancy. Our results were quite en-
couraging with respect to this state-
ment and high frequency of HLA-
B5 and B13 were found.

The role of the MPS material in
growth and spread of tumours has
been shown in the present work in
the association of large sized tum-
ours with increased MPS levels, this
property has been demonstrated by
(Liotta et al, 1982 and Fridman et
al, 1985). It appears that the syn-
thetic properties responsible for this
increase is due to both stromal and
tumoral cells (Toole et al., 1979 and
Tozzo, 1984).

The fact that the few tumours
possessing B5 or B13 yet showing
no increase in their stromal MPS

levels, may be explained by the fact
that in such cases some form of pro-
tective or supressive gene probably
exists linked to the HLA system,
which is able to check MPS' synthe-
sis by tumour or stromal cells. An-
other factor, may be the occurence
of incompiete penetrance én such
caseg, whereby the trait of increased
synthesis is not expressed in a cer-
tain generation even when the gene
is considered dominant (skipping of
generations) (Mat Sunaga, 1978).

From the results of Ishimoto,
et al., (1966), a postulate has been
put forward stating that hyaluronic
acid synthesis is important for tum-
our invasion, as well as releasing the
cell from contact inhibition and con-
trolling tumour cell interactions with
the surrounding environment.

Increased MPS levels in carcin-
oma have been shown to exist irres-
pective of the histological type of
the tumour and the patient’s age
(Ozzello and Speer, 1958), a finding
in agreement with the present find-
ings. Other constituents have also
been incriminated such as increase in
sulphated MPS and fibroneetin
(Friedman et al., 1984),

HILA-B5 and B13 (P < 0.05 and
0.02) were increased in breast tum-
ours showing stroma desmoplasia,
this was observed in 66% of cases
studied.

— 169 —
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Koury. et al, (1981) believe
that although breast cancer suscep-
tibility has not yet been proven to
be genetically controlled, yet the
host response most probably is, par-
ticularly susceptibility to desmo-
plasia (Duran-Reynals, 1942).

Genetic association with abnor-
mal elastic tissue stromal accumula-
tions, have not been loocked for by
investigators, this feature has been
studied in this work, yet no genetic
element can be incriminated at pre-
sent.

The ground substance present
in normal breast connective tissue is
of the AMPS type, especially hyal-
uronic acid. In general the amount
of this material is low even in loose
types of stroma, where water ap-
pears to be the major element
(IThnen and Perz-Tamayo, 1953).
The interlobular stroma on the other
hand contains very little amounts of
neutral MPS (Ozzello and Speer
(1958).

In malignancy the ground sub-
stance is greatly increased especial-
ly in the tumour bed region in tum-
ours with productive fibrosis and
metastasizing ones (Bottiglioni and
Priodi, 1957, Cameron, 1966 and
Iozzo et al, 1982). In the present
series this feature was observed in
95% of cases examined, as well as
in429% of the nearby univolved
tissues ‘displaying inflammation or
mammary dysplasia.

All grades of breast cancer dis-
played increased levels of stromal
MPS and no statistical relationship
was found to exist between survival
rates and the increase in this ma-
terial a finding in common with
(Machinami, 1976). This indicates
that the rise in ground substance
MPS could act as possible indicators
of a malignant process, this is not a
decisive factor since some henign
conditions _have displayed this
phenomenon (Spicer et al, 1962),
but it is the demonstration of ASMPS
which appears to be important,
since this material was hardly detec-
table by the methods employed in
other conditions.

Elastosis has been described
mainly in association with mam-
mary malignancy (Erlandson and
Carstens, 1972). It has been re-
ported as heing non grade but age
related, increasing postmenopausal
in malignancy (Machinami, 1976
and Masters et al.,, 1978). The dis-
tribution of this material appears to
be around ducts vessels and scatter-
ed in the stroma (Fig. 3), Ghosh et
al., (1980) also demonstrated elas-
tic fibers intracytoplasmicaly by the
electron microscope.

Elastosis can therefore be con-
sidered as a good index for the pre-
sence of malignancy, whereby early
invasion could thus be suspected
(Azzopardi and Laurini, 1974). Yet
the prognostic significance is not

L)



CONNECTIVE

yet clear (Ghosh et al., 1980 and
Glaubitz et al.,, 1984).

83% of cases showed fragment-
ed stromal reticular fibers, 82% of
these patients showed rapid clinical
deterioration in the first 3 years of
the disease, similarly grades II and
IIT agressive tumours showed frag-
mentation in 72% of cases meaning
that the more agressive the tumour
the greater the likelihood of demon-
strating fragmenter reticular fibers
in the stroma of both tumour and
tumour bed. The ohservation of
fragmentation of these elements was
observed by Cameron (1966) in
cases of agressive invasive neo-
plasms (table 3).

As the tissue content of the
denser varieties of collagen increases
the outcome of the disease has been
observed to be more favourable,
since this retards invasion and pre-
vents the cells from reaching the
vascular channels (Schurch et al,
1981). The statistical analysis of
the present results have been incon-
clusive as regards the type of tissue

MATRIX CHANGES IN BREAST CARCINOMA

and the clinical course. Nearly half
the cases with DM striomal collagen
(type I) were found to deteriorate.
Hamlin (1968) also observed that a
correlation existed hetween dense
collagen in mammary carcinoma and
high mortality rates.

The present work has definetly
shown distinctive disease associated
antigenic differences which are
racially dependent, thus pointing
out the importance of studying other
disorders in our Egyptian patients
and not totaly relying on internatio-
nal studies on disease related genetic
associations.

What one can also agsume from
this work is that such genetic associ-
ations with the histological and his-
tochemical changes accompanying
malignaney are of importance in
directing the physician’s attention
to the. hiolegic and hehavioral out-
come of breast carcinoma, thus
giving an idea about the prognosis
as well as guiding the therapist in
his choice of the most suitable treat-
ment policy for each individual case.
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