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MORPHOLOGICAL CHANGES IN SPLEEN IN TERMS  
OF CHRONIC NEOPLASTIC ENDOTOXEMIA

Summary. The features of the morphological changes in the spleen in terms of the chronic neoplastic endotox-
emia, caused by induced colorectal cancer, were investigated.

Key words: chronic neoplastic endotoxemia, cancer, spleen, pathomorphology, early indirect tumor markers.

М
ЕД

И
Ц

И
Н

СКИ
Е Н

АУКИ

М
ЕД

И
ЧН

І Н
АУ

КИ

According to the data of WHO, each year about 10 
million patients worldwide are diagnosed with “can‑

cer”, while oncological formations of the gastrointestinal 
tract take third place in this ranking. Usually the early 
stages of malignant tumors are asymptomatic. Now there 
is a way to diagnose cancer at an early stage‑tumor mark‑
ers for intestinal cancer [1]. However, none of them is 
100% specific. Almost every healthy person can detect 
a slight increase in these indexes. A significant increase 
in the concentration of tumor markers is observed in the 
later stages of the disease, when malignant oncological 
formation is sufficiently developed Therefore, the search 
continues for indirect markers for the diagnosis of devel‑
opment of cancer process of the colon [2]. Changes in the 
spleen, which is an important organ of immunogenesis, 
can serve as one of these indirect markers.

The purpose of scientific research was to study severi‑
ty of morphological changes in the structural elements of 
spleen in terms of induced cancerogenesis.

Research was conducted on 20 mature outbred white 
male rats with body weight (190±5) g, kept in standard 
vivarium conditions. Experimental animals were divided 
in 2 groups: control (10 animals) and a group of animals 
with modeled cancerogenesis. Cancerogenesis was in‑
duced by subcutaneous interscapular injection of 1,2‑di‑
methylhydrazine dihydrochloride (DMH) once a week 
during 30 weeks [3].

The degree of intoxication was rated by erythrocyte 
index of intoxication (EII) and by amount of middle‑mass 
molecules (МMМ238, МMМ254, МMМ260 and МMМ280). 
Since erythrocyte membranes may be considered as a 
prototype of plasmatic membranes of the whole body, 
increased permeability of erythrocyte membranes (eleva‑
tion of EII) can be recognized as a general manifestation 

for all body cell membranes [4]. The most promising sub‑
strates for detailed study of endogenous intoxication are 
MMM, which are oligopeptides with molecular mass of 
500–5000 Da and refer to protein toxins with high con‑
tent of dicarboxylic acids and low content of aromatic 
acids. MMM have a direct toxic influence on cell mem‑
branes and initiate the emersion of proteins, structurally 
close to bioregulators. МMM are highly bioactive. Signif‑
icant increase of MMM blood rate on the background of 
diverse pathology is prognostically unfavorable indicator 
of disease course [5].

It was found, that with the development of neoplastic 
intoxication reliable evaluation of EII took place. So, in the 
1 month of observation EII increased to 54,8%, in the 2 —  to 
63,1%, in 3 —  to 75,6%, in 4–75,7%, in 5, 6, and 7 month —  to 
77,9%, 78,4% and 85,6% respectively in comparison with 
control group of animals. МMМ238 rate in a month after 
the start of modelling of the oncoprocess was higher than 
the control indicator up to 19,7%; in 2, 3, 4, 5 months —   
to 34,1%, 9,8%, 17,4%, 21,2% respectively. The highest 
rate of МMМ238 was observed in 6 and 7 months after 
beginning of injection and raised up to 41,7% and 43,2% 
respectively. Credibly, in this period significant pro‑
gression of endotoxicosis by avalanche accumulation of 
MMM in the blood. Increase of МММ254 rate was similar 
to the МММ238: evaluation from the 1 month of DMH‑in‑
jection (to 15,0%) with further growth in 2 (to 33,6%), 
3 (to 16,4%), 4 (to 21,1%), 5 (to 25,8%) months of ex‑
periment with abrupt increase in 6 (to 50,8%) and 7 
(to 50,9%) months of modelled oncoprocess. МММ260 
rate was increased during the whole time of experiment 
with highest evaluation in 2, 6 and 7 months after begin‑
ning of the inducted affection: to 22,5%, 39,4%, 40,1% 
respectively. Statistically significant increase of the 
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МMМ280 rate showed up in the 2 month of the DMH‑in‑
jection —  to 27,1% in comparison with the control indica‑
tor. Noticeable evaluation took place in 6 and 7 months of 
experiment —  to 34,1% and 35,4% respectively.

Histology showed, that already after 8 weeks of exper‑
iment in the spleen of experimental animals morpholog‑
ical changes of vascular meshwork can be found. Those 
are dilatation and plethora of trabecular vessels with 
erythrocyte aggregation. Several vessels contain isolated 
microtrombs.

In 7 month of DMH‑affection deep destructive‑de‑
generative changes of all elements of the organ were 
identified. Severe swelling and excrescence of conjunc‑
tive tissue in support‑contractile apparatus of the spleen 

manifest by trabecular thickening. The white pulp goes 
under degeneration and destruction of the lymphoid tis‑
sue, shown by decreasing its size. The germinal centres 
of several lymphatic nodules disappear, peripheral to 
the nodules disorganization of the periarterial lymphoid 
zones takes place.

In conclusion, conducted histology of the spleen of 
experimental animals in terms of modeling of chronic 
neoplastic intoxication, induced by injection of DMH, 
showed the development of destructive‑degenerative 
changes in the vessels, stroma, red and white pulp. Sever‑
ity of pathomorphological changes in spleen raises pro‑
portionally to the increasing duration of oncogenic factor 
impact.

Fig. 1.  Histological changes in the spleen of the animal after 
2 months of experiment. Thickened trabeculae (1), dilatation 

and plethora of trabecular vessels (2). Stained with hematoxy‑
lin and eosin. x 80

Fig. 2.  Microscopic changes in the spleen of the animal after 
7 months of chronic DMH impact. Dilatation and plethora of 

vessels that contain trombs (1), hemorrhagies on the periphery 
(2) and in the lymphoid nodules (3) of the white pulp, disrup‑
tion of lymphatic nodules (4). Stained with hematoxylin and 

eosin. x 80
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