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Lymphoid organs in experimental prostate 
carcinogenesis

A bstract        — Histological methods were used to study 
structural changes in the thymus and pelvic lymph nodes of 
SVA mice on day 18 after transplantation of ascitic Ehrlich 
tumor into the prostate gland. On day 18 of the experiment, 
a complete replacement of normal tissue with atypical cells, 
disorganization of the thymus structure – an increase in the 
volume of cortical matter, the number of epithelial reticular 
cells, a decrease in the number of immunoblasts in the 
cortical and cerebral matter was found. In the lymph nodes, 
on day 18, metastases were determined, follicular reaction 
was detected, increased transport function, against the 
background of an increase in the number of lymph vessels in 
the prostate.
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I n t r o d u c t i o n
Carcinogenesis disrupts the stages of the immune 

response and its consistency. The thymus undergoes 
involution, t-cell immunodeficiency is formed. Gener-
alization of carcinogenesis-metastasis of tumor cells into 
lymph nodes. The state of pelvic lymph nodes in prostate 
cancer is a significant factor in the prognosis of disease 
[1], and the detection of micrometastases in lymph 
nodes is the most important task in the stage of pros-
tate cancer [2]. The study of the Central and peripheral 
organs of the lymphoid system during transplantation 
induction of carcinogenesis, reveals changes in their 
structure depending on the stage of carcinogenesis, the 
dynamics of metastasis in the lymphatic system, which 
will assess the effect of known and new anti-tumor drugs.

P u r p o s e
Identification of structural transformations of the 

thymus and regional lymph nodes in various experi-
mental prostate tumors.

M a t e r i a l s  a n d  m e t h o d s
We used 60 Mature male SVA mice weighing up 

to 30 g (Institute of Cytology and genetics SB RAS, 

https://doi.org/10.35630/2199-885X/2019/9/3.5

Novosibirsk). The experiment was performed accord-
ing to "Rules of works using experimental animals", 
approved by order of Ministry of health of the USSR 
№577 of 12.08.1977, principles of humanity set out 
in European community Directive (86/609/EC).An 
experimental model of a malignant prostate tumor 
was created (under ether anesthesia) by inoculation of 
a diluted cell strain of ascitic Ehrlich carcinoma into 
the organ parenchyma: 0.2 ml of ascitic fluid contain-
ing 500–550 · 103 cells was injected. A tumor node 
was formed in the prostate from polymorphic atypical 
cells [3]. Experimental groups: 1) intact; 2) animals on 
the 18th day of experimental prostate tumor growth. 
Animals were removed from the experiment by dislo-
cation of cervical vertebrae under ether anesthesia. For 
histological examination, the prostate, thymus, pelvic 
lymph nodes were taken, with fixation in Tellesnitsky's 
solution. From the material in paraffin, longitudinal 
slices (5 and 7 microns) were made, stained with 
hematoxylin-eosin according to Mayer and AzurII-
EOSIN according to Nocht-Maksimov. At magnifi-
cation of 16, 32, 200 and 1000 times the method of 
point counting was used to perform morphometry of 
sections and counting of cell elements of the above de-
scribed organs according to International histological 
terminology. The results were processed by methods 
of variational statistics, determined the reliability of 
differences using the student's criterion. P < 0.05 was 
considered reliable.

R e s u l t s  a n d  d i s c u s s i o n
On the 18th day of tumor growth, complete 

replacement of prostate tissue with atypical polymor-
phic cells (tumor parenchyma — 82.3±0.6%, tumor 
stroma — 17.7±0.4%) of oval, elongated or polygonal 
shape with hyperchromic nuclei was revealed. Nu-
clear cytoplasmic cell index 1.66±0.08. In the thymus, 
cortical matter increased by 8%, the area of connective 
tissue structures — by 29%, glandular epithelial forma-
tions — by 2.8 times. Areas of brain matter decreased 
by 16% compared to the same value in the group of 
intact animals. The number of Gassal bodies and the 
size of glandular epithelial formations increased in 
comparison with the control values. In all areas of the 
thymus decreased the number of small lymphocytes, 
cells at the stage of mitosis, macrophages, immunob-
lasts, against the background of growth of epithelial re-
ticular cells and medium lymphocytes, in comparison 
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with the control group. The exception was the cortico-
medullary zone, in which the number of immunoblasts 
increased (Table 1).

Tab. 1.� Relative sizes of structural and functional zones of the thymus in normal and experimental tumor growth in the prostate (M±m) (%)

* �These differences are significant in comparison with control animals at P < 0.05.

Structural and functional zones Intact animals 18th day of experimental prostate tumor growth
Cortical substance 58,45±1,65 63,12±0,79*
Brain substance 34,76±1,37 29,15±0,41*
Cortical-brain index 1,68±0,05 2,16±0,03*
Connecting-woven elements 6,75±0,17 7,61±0,2*
Area of glandular formations 0,04±0,02 0,11±0,05
Parenchymal/stromal ratio 13,8±0,4 12,1±0,16*

By the 18th day-in the marginal and cerebral 
sinuses of the pelvic lymph nodes, tumor metastases 
were detected — atypical large cells with pronounced 
polymorphism (stage II). In comparison with the 
control group, the area of the paracortical zone in-
creased by 20%. The size of the brain cords decreased 
by 3%, the B-dependent zone — by 7%. The area of 
the brain sinuses-decreased by 9%. In germinative 
centers of lymphoid nodules, in comparison with 
those in the control group, the number of immu-
noblasts (from 7.68±0.36 to 11.65±0.54) increased 
by 35%, the number of macrophages increased by 
28.5% (from 4.29±0.25 to 6.0±0.37). In the brain 
strands-there was an increase in average lymphocytes 
(from 6.55±0.27 to 21.18±0.79) by 3–4 times and 
a decrease in the number of Mature plasmocytes by 
34% (from 44.17±0.81 to 28.26±0.91). The number of 
macrophages increased by 30% — from 3.46±0.21 to 
4.89±0.32 (Table 2).

C o n c l u s i o n s
Malignant tumors produce substances that 

reduce or block the antitumor immune response [8]. 
By suppressing the local immune response, the tumor 
suppresses immune organs that reduce the production 
of immunocompetent cells or produce defective cyto-
toxic lymphocytes, which serve as a source of immuno-
suppressive T-reg cells [9, 10]. Thymus involution and 
disturbance of peripheral t-lymphocyte replenishment 
underlie the development of T-cell immunodeficiency 
in carcinogenesis [11]. Prostate tissue is completely 
replaced by atypical cells (18 days), with a decrease 
in blood vessels in the stroma of the tumor. In these 
terms of carcinogenesis in the thymus — the 2nd phase 
of accidental involution [13]. The relative area of 
glandular epithelial formations increases in compari-

son with the control values, as well as the number of 
epithelial reticular cells. According to the literature, 
glandular epithelial formations of the thymus are 

functional structures that enhance the secretion of 
its hormones under extreme effects on the body [12]. 
The experimental data duplicate the data of other 
authors — the growth and formation of a malignant 
tumor leads to accidental involution of the thymus 
and is a consequence of antigenic stimulation [3], and 
immunosuppressive action of vascular endothelial 
growth factor (VEGF) [14]. When metastases appear 
in the marginal and cerebral sinuses of lymph nodes, 
the structural organization changes and their trans-
port function is disturbed. In the cortical substance 
of lymph nodes, structural signs of inferiority of the 
local immune response were revealed — a decrease in 
the area of the paracortical (T-dependent) zone, an 
increase in the size of the B-dependent zone, a nodular 
reaction. In the brain substance of lymph nodes there 
is a reaction to metastasis — a reduction in the size 
of the brain sinuses, which is characteristic of the late 
stages of carcinogenesis. 
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