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tumor and native cells and between the number of
type I and II epithelial cells in affected and un-
affected tissue. These findings point at homeostatic
stability of epithelial-mesenchymal structures in breast
carcinoma, prompting the search for new approaches
to its regulation.
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The content of the p-mannose-specific LCL-receptor that binds D-mannose-containing
lymphokines (interleukin-1 and interleukin-2) is proportional to the degree of glioma
anaplasia. This may reflect the mechanism whereby brain glioma utilizes lymphokines to
proliferate and to escape immunologic surveillance.
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There is considerable evidence indicating that the
structure of plasma membrane glycoproteins and
glycolipids changes during cell growth, differentia-
tion, and malignization [5,12]. A tendency toward
the loss of N-acetylneuraminic acid and N-acetyl-
glucosamine and an increase in the amount of D-
galactose-specific receptors on the surface of tumor
cells irrespective of tumor origin has been docu-
mented [5,12]. Receptors containing N-acetylga-
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lactosamine, mannose, and L-fucose were identified
on metastatic tumors [5,12].

Glycoconjugates of cell membranes can be ob-
tained with the use of lectins, nonimmune proteins
capable of binding to simple and complex antigenic
determinants [5]. It should be noted that the regu-
latory effects of lymphocytes are realized via lympho-
kines and carbohydrate-containing surface receptors
[1]. It was found that the effect of lymphokines
stimulating lymphocyte proliferation (IL-1 and IL-
2) is determined by terminal p-mannose [9,14]. D-
mannose is a constituent of the CD4 receptor of T
helpers [11], while lymphocytes expressing the dis-

0007-4888/96/0010-1035%$15.00 ©1997 Plenum Publishing Corporation



Bulletin of Experimental Biology and Medicine, Ne 10, 1996 ONCOLOGY

Fig. 1. Anaplastic glioma. Histotopography
of SBA receptors. The receptors are located
on juxtanuclear membranes of tumor cells.
Paraffin section. Direct immunoperoxidase
method, counterstaining with methyl green.
x400.

accharide N-acetylneuraminic acid—N-acetylgluco-
samine reacting with wheat-germ agglutinin (WGA)
act as suppressor cells [3]. Cells expressing N-acetyl-
galactosamine reacting with Vicia villosa agglutinin
exhibit antisuppressor activity [8].

It should be noted that N-acetylgalactosamine that
binds to soybean agglutinin (SBA) is present on the
membranes of highly malignant tumor cells [5] and on
lymphocytes with antisuppressor activity [8], while the
expression on WGA receptors (markers of suppressor
cells) is reduced in a number of tumors [5,12].

Study of the relationship between lectin receptors,
which reflect the state of the major immunoregulatory
receptors on peripheral blood mononuclear cells and
cells and blood vessels of gliomas, may be helpful for
evaluation of the role of the immune system in the
pathogenesis and growth of brain tumors.

Our objective was to study the relationship bet- .
ween the distribution of lectin receptors on peri-
pheral blood mononuclear cells (PBMC), cells and
blood vessels of gliomas and the degree of brain
tumor anaplasia.

Fig. 2. Anaplastic astrocytoma resembling
glioblastoma (11l degree anaplasia). Histo-
topography of SBA receptors on biood ves-
sels of small and medium caliber. Paraffin
section. Direct immunoperoxidase method,
counterstaining with methyl green. x100.
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Fig. 3. Ependymoastrocytoma (Il degree
anaplasia). Tumor cells were isolated on
sucrose gradient (1.2 M). LCL receptors are
located on the plasma membrane of some
tumor cells. “Dried drop” preparation, fixation
in formol-acetone, direct immunoperoxidase
method, counterstaning with methyl green.

x400.

MATERIALS AND METHODS

Lectin receptors were studied on paraffin sections [5]
(Figs. 1 and 2) and “dried drop” preparations [2]
(Fig. 3) of fractionated suspension of biopsy material
and on PBMC isolated on a Ficoll-Verografin gradi-
ent (d=1.077). Blood was collected from 50 healthy
donors and 40 patients with gliomas of various degrees
of anaplasia: 13 patients with I-1I degree, 20 patients
with 1II degree, and 7 patients with IV degree. Au-
topsy brain tissue from people without a history of
oncologic disease served as the control. Suspension of
tumor cells or brain tissue (control) was fractionated
on a sterile sucrose gradient (0.9, 1.2, 1.32, and 2.0
M) [13]. Tumor cells formed a ring at the 1.2 M level
(Fig. 3), while endothelial cells and capillary fragments
sedimented on the vial bottom. Both fractions were
washed, and processed to obtain “dried drop” prepara-
tions for each type of lectin receptors [2]. The direct
immunoperoxidase method was employed [2] with the
following lectins: SBA (soybean), LCA (laburnum),
PNA (peanut), SNA (elder), WGA (wheat germs), and

LCL (lentil). The lectins were obtained from Lektintest .

company (L’vov). The significance of differences was
evaluated using Student’s ¢ test. The preparations were
studied under an Opton microscope equipped with an
Ibos-2000 image analyzer.

RESULTS

The WHA receptors (suppressor cell markers) pre-
dominated on donors’ PBMC and on control brain
cells (Table 1). This finding confirms the existence

of suppressor cells and factors preventing unregulated
expansion of cell clones [6].

The following tendencies in the variations of car-
bohydrate receptors on PBMC and glioma cells and
blood vessels were observed: 1) a significant increase
in the absolute and relative contents of WGA-receptors
on PBMC and tumor cells of patients with I-1I degree
benign gliomas compared with donors’ PBMC and
control brain preparations (Table 1); 2) a significantly
enhanced expression of D~mannose-containing LCL
receptor on glioma blood vessels compared with
glioma cells was directly proportional to the degree of
tumor anaplasia (Table 1); 3) a relative decrease in the
expression of WGA receptors on cells and vessels of
III-IV degree gliomas and on PBMC compared with
LCL and SBA receptors which predominate on helper
and antisuppressor lymphocytes, respectively [8,11],
and were identified in various malignant tumors [5,12].

It should be emphasized that LCA receptors
containing L-fucose were identified on 40-45% PBMC
and on glioma cells and blood vessels in all patients
irrespective on the degree of tumor anaplasia (Table
1). It was shown that L-fucose determines the activity
of the factor inhibiting macrophage migration and
inhibits the cytotoxic activity of macrophages toward
tumor cells [10]. Presumably, enhanced expression
of the L-fucose-containing receptors on PBMC and
glioma cells and blood vessels is one of the mech-
anisms responsible for the inhibition of immuno-
cytotoxicity in neuro-oncological diseases.

The present study shows that the number of
receptors containing p-mannose (LCL), L-fucose
(LCA), and N-acetyl galactosamine (SBA) on glioma
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TABLE 1. Distribution of Lectin Receptors on Peripheral B Blood Lymphocytes and Cells and Blood Vessels of Gliomas Differing in the
Degree of Anaplasia (M+m)

Distribution of receptors for the following lectins, % Receptor ratio
Degree of anaplasia SBA LCA PNA SNA WGA LCL ,
NAcDGal L-Fuc D-Gal NAcNeu | N-AcDGlc D-Man WGA/LCL | WGA/SBA
Control
Donors’ lymphocytes 25.7410.1| 21.7#5.2 - 35.249.8 | 35.2#¢46 | 18.7+3.5 1.940.05 1.340.11
Brain cells - 5.0£2.1 - 20.0¢5.6 | 25.1+56 | 11.0%1.5 2.240.18 -
Brain blood vessels - 7.522.1 - 33.417.8 - - - -
I-Il degree
Lymphocytes 40.649.1 | 454493 | 25619.4 | 53.848.1 65.4+6.0 | 26.1+7.5 | 2.5+0.09 | 1.6x0.07*
Tumor cells 36.617.5 | 43.3210.1 | 50.0t1:1 |60.0£10.1 | 50.0+1.1 | 6.0+2.1* | 8.2t0.54 | 1.3%0.12*
Tumor blood vessels 26.615.7 | 26.617.5 16.6+5.7 {50.0+11.0 | 16.6+5.7 | 16.6%5.7 1.0£0.18 | 0.6210.09
Il degree
Lymphocytes 43.324.5 | 41.745.7 33.6+4.9 | 52.946.9 61.0£5.2 | 40.1+£5.8* 1.530.04 1.4+0.11
Tumor cells 43.3+5.7 | 60.0+9.1 33.045:0 |'50.0#4.2 | 33.334.2 | 20.0%9.1 | 1.650.05 | 0.76+0.08*
Tumor blood vessels 30.0+1.1 | 66.0+6.8 | 26.6:¢6.6 |66.6811.1 | 43.829.7 | 50.1x5.0 | 0.86x0.11 | 1.4x0.18
IV degree
Lymphocytes 34.8£0.8" | 42.1+9.8 34.419.3 | 44.2+211.5 | 33.4£9.3*| 23.0:10.8 1.420.12 | 0.95+0.04*
Tumor cells 26.6+9.7 | 33.3£10.1 | 36.6%7.9 /66.6£10.1 | 50.0x2.1 | 50.1%6.7 | 0.98£0.01 | 1.8£0.19*
Tumor blood vessels 66.6x7.9 | 50.1+2.1 50.945.7 |83.9410.1 | 50.845.6 | 70.845.8 | 0.99+0.66 | 0.76£0.12

Note. *p<0.01 between patients with gliomas differing in the degree of anaplasia.

cells and blood vessels increases proportionally to the
degree of tumor anaplasia. An enhanced expression
of LCL and SBA receptors by malignant tumors was
-observed by others [5,12]. It is important that the
above-mentioned carbohydrates are the constituents
of immunoregulatory receptors [1,4,8,11]. It was re-
ported that b-mannose determines the activity of IL-
1 and IL-2 [9,14]. It can be suggested that enhanced
expression of p-mannose-containing receptors on
glioma cells and blood vessels compared with that
on PBMC facilitates the utilization of lymphokines
for tumor proliferation and represents a mechanism
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