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Interaction between tumor and host is a very important problem in modern oncology. The development
of tumors of different genesis is accompanied by changes in lymphoid and hematopoietic tissues. For instance,
disturbances of hematopoiesis, notably a leukemoid reaction, changes in the lymph nodes (LN), and thymus
have been discovered and described [ 1, 2, 4-6, 8, 13-15], Investigations on LN have been carried out mainly
on clinical material without observation over a period of time, and the results are often highly contradictory
[5, 9, 10, 12-15]. Accordingly determination of the more precise behavior of LN during growth of tumors ap-
peared interesting., Previously, using a model of syngeneic transplantable hemangiopericytoma (HAPC), the
development of a leukemoid reaction with erythroid hematopoiesis in the red pulp of the spleen and transient
erythrocytosis in the blood, followed by anemia, was found in mice, In the present investigation a morphologi-
cal and morphometric analysis was made of the thymus and of several LN in the course of development of
HAPC in mice.

EXPERIMENTAL METHOD

Experiments were carried out on sexually mature male (CBA X C57BL/6j) F, mice weighing 24.0+ 2,0 g,
reared at the Stolbovaya Nursery, Academy of Medical Sciences of the USSR. The animals were divided into
two groups: a syngeneic HAPC was transplanted subcutaneously into mice of group 1 in the dorsal region,
whereas a suspension of spleen cells of syngeneic animals was injected subcutaneously into the mice of group
2 (control), in a dose of 5 x 10f cells per animal, The animals were killed 1, 2, 3, 7, 10, 14, and 17 days after
transplantation of the HAPC (five mice at each time, total 70), and the tumor, thymus, axillary regional and
contralateral regional LN, mesenteric LN, Peyer's Patches, liver, lungs, and kidney were removed. The tumor,
thymus, and LN were weighed and all the material was fixed in Bouin's flud. Paraffin sections, cut to a thick-
ness of 4, were stained with azure II~eosin and with hematoxylin and eosin, and morphological and morpho-
metric analysis was carried out. By means of an Avtandilov's grid the areas of the cortex and medulla of the
thymus and the relative percentages of blast cells, mitotically dividing cells, cells in a state of pycnosis, and
macrophages in the cortex and medulla and the number of Hassall's corpuscles in a certain area of the medulla
were calculated. Activity of the B-dependent zone in LN, the number and degree of maturity of the germinative
centers, the area of the medullary cords and the number of lymphocytes, blast cells, plasmablasts, and plasma
cells in them, and also the intensity of delymphatization and the abundance of the T-dependent zone (the num-
ber and activity of postcapillary venules, the abundance of the specific cell reaction around them, and delymph-
atization) were assessed by a ranking method., The numerical results were subjected to statistical analysis,
the significance of differences being determined by Student's t test at the P < 0.05 level.

EXPERIMENTAL RESULTS

Tumor growth was accompanied by a decrease in weight of the thymus and in the body weight (Fig. 1a,
b), which was particularly marked on the 10th-14th day after transplantation of the HAPC. A decrease in the
area of the cortex and some increase in the area of the thymus (inversion) weve observed on the 14th-17th day
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Fig. 1. Changes in body weight and weight of tumor (A),
thymus (B), and regional (C) and contralateral regional
(D) axillary LN associated with growth of HAPC.
Abscissa, time after transplantation of tumor (in days);
ordinate: A: on left) body weight, on right) weight of
tumor (in g); B) weight of thymus (in mg); C) weight of
regional axillary LN (in mg); D) weight of contralat-
eral regional axillary LN (in mg). Continuous line —
experiment; broken line — control. A cross indicates a
single observation.

after transplantation of the HAPC and in some cases the boundary between cortex and medulla disappeared, so
that the parenchyma of the thymus consisted of diffusely arranged lymphocytes with single blast cells and
plasma cells, The number of blast cells, pycnotic cells, and mitoses fluctuated in the course of development of
the HAPC during the first 3 days after transplantation, with a peak of the blast cells in the cortex and a sharp
decrease in the frequency of pycnosis in them on the 2nd day. A sharp decrease in the number of mitoses and
an increase in the number of cells with pycnosis were observed in the medulla on the 2nd day, followed by a
sharp rise (to a peak) of both these parameters on the 3rd day. The number of macrophages and of Hassall's
corpuscles in the thymus did not change significantly at any time during growth of the HAPC, and within each
group there was considerable scatter of the values. No changes described above were observed in the control,
but the wide scatter of the values also was a feature. During growth of the HAPC progressive atrophy of the
thymus was thus cbserved, mainly on account of a decrease in area of the cortex, as was demonstrated previ-
ously in studies of other tumors [1, 2, 6, 11, 13, 15]. Evidently this atrophy of the thymus was nonspecific in
character, for it has been observed in starvation [ 117, after injection of certain antigens [7], and in infectious
diseases and stress [3]. The role of the thymus in the onset and development of tumors of different genesis is
highly contradictory [2], and the causes of the atrophy observed in the organ are not clear. Atrophy of the thy-
mus may perhaps be a response to lymphocytopeniain the blood and (or) the result of exhaustion of the prolif-
erative activity of the organ in response to the action of substances secreted by the tumor, inhibition of certain
components of the immune system, or endocrine imbalance in the course of tumor development [2, 3, 11, 15].
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Fig. 2, Changes in activity of T~ and B-dependent zones
in LN associated with growth of HAPC. Abscissa, time
after transplantation of tumor (in days); ordinate, activ-
ity (in conventional units) of B-dependent (circles) and
T-dependent (triangles) zones in experiment (continu-
ous line) and control (broken line), A) Regional ipsilat-
eral LN, B) contralateral axillary LN, C) mesenteric
LN, D) Peyer's patch, ¥) One observation,

The weight of the regional axillary LN of the experimental mice was a little higher than in the control
(Fig, 1C), On the 2nd day after transplantation of the HAPC the T- and B-dependent zones of LN were more
active than in the control. On the 3rd day activity of both zones fell to the level of activity of the corresponding
zones in the control, then increased until the 7th day, and remained at that level until the 14th day, much
higher than the corresponding parameters in the control. Activity of the T-dependent zones was rather higher
than activity of the B-dependent zones throughout growth of the HAPC (Fig. 2A).

In the contralateral regional axillary LN, the weight of which did not differ significantly from the weight
of the control LN during development of the HAPC (Fig, 1D), activity of the T- and B~dependent zones exceeded
that in the control, except on the 2nd and 10th days after transplantation of the HAPC (Fig. 2B). The ipsilateral
and contralateral regional axillary LN thus exhibit activation of T- and B-dependent zones during growth of an
HAPC. In remote LN (mesenteric LN and Peyer's patch) no signs either of activation or of exhaustion of T-
and B-dependent zones could be observed compared with the control during development of the HAPC (Fig. 2C,
D).

Neither tumor cells nor foci of ectopic hematopoiesis could be found in any of the LN studied.

No tumor cells were found in serial sections of the liver, kidneys, and lungs by histological analysis,
Focli of granulocytic infiltration of different sizes were found in the lungs and, to a lesser degree, in the liver,

Data in the literature are concerned mainly with morphological and histochemical analysis of LN in can~
cer patients [5, 8, 10, 12]. Some correlation has been found between activity of different zones of LN and the
prognosis of tumors: activation of T-dependent zones is observed in the absence of metastasization and in pa-
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tients with a longer period of survival [5, 8, 14]; the state of the B~dependent zones and the discovery of sinus
histiocytosis have been interpreted differently [5, 8, 10, 12]; weak activity or exhaustion of LN is regarded as
a bad prognostic sign [8, 10]. The resulis confirm existing views on the connection between metastasization
and activity of regional LN, Meanwhile absence of a response of the remote LN will be noted.

The results are evidence that growth of HAPC in mice is accompanied not only by a leukemoid response
of myeloid type [4], but also by atrophy of the thymus, activation of T~ and B-dependent zones in the regional
ipsilateral and contralateral LN, with preservation of the usual structure of distant LN (mesenteric LN and
Peyer's patch). Activation of LN may be connected with the immunologic response to the tumor or it may be

a compensatory reaction to the developing lymphocytopenia in the blood and gradually inereasing atrophy of the
thymus,
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The important biological role of gangliosides is largely determined by their location on the cell surface,
Cell recognition and cell adhesion, and the ability of normal cells to exhibit contact inhibition and the loss of
this property during malignant transformation all depend on the ganglioside composition of membranes, The
membrane receptor of Vibrio cholerae is a ganglioside; gangliosides of the cell surface participate in reception
of other bacterial toxins, viruses, interferon, and peptide hormones [4]. There is evidence of the role of ganglio-
sides in serotonin reception [2, 12],
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