YAK 612-092.9-076.4:616-033.2

Y.S. DZHADRANOV, M.ZH. YERGAZINA, Z.N. DZHANGELDINA, A.V. KRASNOSHTANOV,
V.K. KRASNOSHTANOV
KazNMU named after S.D. Asfendiarov,
subdepartment of Histology

MORPHOLOGIC FEATURES OF THE MESENTERIAL METASTASES OF EXPERIMENTAL RAT’S OVARIAN TUMOR

Transplanted organotropic strain of the ovarian tumor of rats is able to develop in different forms depending on technique of
transplantation. In case of subcutaneous introduction of the tumor cells it develops in the form of solid tumor node. In case of
intraperitoneal introduction of the tumor cells it develops in the form of ascites. In case of intravenous introduction of the tumor
cells it develops in the form of numerous pulmonary metastases. We studied morphologic features of mesenterial metastases that
develop in case of intraperitoneal ascitic form of the tumor.
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Actuality. Transplanted organotropic strain of the ovarian tumor of rats is able to develop in different forms depending on
technique of transplantation. In case of subcutaneous introduction of the tumor cells it develops in the form of solid tumor
node. In case of intraperitoneal introduction of the tumor cells it develops in the form of ascites. In case of intravenous
introduction of the tumor cells it develops in the form of numerous pulmonary metastases. We studied morphologic features
of mesenterial metastases that develop in case of intraperitoneal ascitic form of the tumor. This investigation we carried out
in comparison with structural features of metastases developed as a result of intravenous tumor cells introduction.

Methods. For our investigation we used males of laboratory rats at the age of two and a half to three months. Four groups of
animals were formed (each group was made up of five rats). Group number one (control group) included intact rats. Group
number two included rats that were subjected to intravenous introduction of five thousand tumor cell. Group number three
included rats that were subjected to intravenous introduction of ten thousand tumor cells. Group number four included rats
that were subjected to intraperitoneal introduction of five million tumor cells.

All the transplanted tumor cells were beforehand obtained from intraperitoneal ascites of a rat to which the tumor was
transplanted nine days before. Concentration of the introduced tumor cells was determined with the help of Gorjaev’s count
chamber under microscope.

All the animals were killed on the twentieth day after beginning of the experiment. After dissection of the thoracic cavity the
pieces of caudal parts of the lungs were extracted and fixed in solution of formalin. In the group number four the abdominal
cavity was also dissected and the pieces of mesentery were extracted and fixed. Paraffin sections were stained with
haematoxylin-eosin. Histologic specimens were observed under light microscope.

Discussion. On the outside the lungs of the control rats (rats of the group number one) are covered by serous tunic that
consists of flattened mesothelium (its height is 4,13+0,19 micrometers, it contains hyperchromatic elongated nuclei) and
subepithelial connective tissue layer which is penetrated by numerous capillaries. The connective tissue layer consists of a
large number of cells containing oval densely stained nuclei, and of fibres directed along the surface of the organ. Thickness of
the serous tunic is 19,2+1,1 micrometers.

The bulk of the pulmonary parenchyma is made up of alveoles, between which the bronchi of different size are located. The
alveoles are lined by flattened epithelial cells containing elongated nuclei. There isn’t any prominent difference between the
diameter of alveoles situated within the peripheral parts of the lungs (21,1+1,6 micrometers) and the diameter of alveoles
situates within the internal parts of the organ (23,63+1,26 micrometers). Besides, there isn’t any prominent difference
between the density of arrangement of alveoles situated within the peripheral parts of the lungs and of alveoles situated
within the internal parts of the organ. Within the peripheral parts of the lungs the number of alveoles in one visual field of
microscope (ocular 15, objective 40) is 6,73+0,26, and within the internal parts of the organ the number of alveoles in one
visual field of microscope is 7,66+0,33.

Alveoles are separated from one another by thin interalveolar septa penetrated by capillaries. The interalveolar septa consist
of densely arranged cells (that contain rounded and oval nuclei having well visible nucleoli and masses of chromatin) and
thin connective tissue fibres. Within the peripheral parts of the lungs the thickness of the interalveolar septa is 9,75+0,49
micrometers, and within the internal parts of the organ the thickness of the interalveolar septa is 8,73+0,43 micrometers.
Bronchi of any size are followed by blood vessels. Arteries are characterized by well developed smooth muscle of media.
Large veins contain valves.

Wall of those bronchi, the lumen of which is eight hundred to one thousand micrometers in diameter, contain plates of
cartilage 54,05+3,06 micrometers in thickness. The cartilaginous plates contain oval and irregular-shaped cells that are
densely arranged. Those cells have prominent boundaries, diameter of the cells is 15,44+0,8 micrometers. Rounded and oval
nuclei of the cells (5,38+0,21 micrometers in diameter) contain well visible nucleoli and masses of chromatin.

Mucous tunic of bronchi of any size forms folds that are made up of epithelium and lamina propria. In the bronchi that are
eight hundred to one thousand micrometers in diameter, the height of the folds is 62,01+3,01 micrometers. In the bronchi,
that are six hundred and fifty to seven hundred and fifty micrometers in diameter, height of the folds is 103,89+5,09
micrometers. In the bronchi, that are three hundred to four hundred micrometers in diameter, the height of the folds is
60,38+3,01 micrometers. In the bronchi, that are two hundred to two hundred and fifty micrometers in diameter, the height
of the folds is 64,35+3,3 micrometers. In the bronchi, that are eighty to one hundred micrometers in diameter, the height of
folds is 39,25+1,9 micrometers.

Inner surfaces of the bronchi are lined by pseudostratified epithelium the cells of which contain hyperchromic nuclei that are
located within middle and basal parts of the cells. Boundaries between the epithelial cells and the basal membrane are not
prominent. In the bronchi, that are eight hundred to one thousand micrometers in diameter, the height of the epithelium is
27,69+1,26 micrometers. In the bronchi, that are six hundred and fifty to seven hundred and fifty micrometers in diameter,
the height of the epithelium is 20,36+0,86 micrometers. In the bronchi, that are three hundred and fifty to four hundred and



fifty micrometers in diameter, the height of the epithelium is 15,56+0,53 micrometers. In the bronchi, that are two hundred
to two hundred and fifty micrometers in diameter, the height of the epithelium is 13,33+0,64 micrometers. In the bronchi,
eighty to one hundred micrometers in diameter, the height of the epithelium is 10,8+0,5 micrometers.

Lamina propria of the bronchial mucous tunic consists of numerous cells that contain densely stained nuclei of different size,
and of thin connective tissue fibres.

Smooth muscle in the bronchial wall represents bundles of densely arranged smooth muscle cells. The bundles are separated
by connective tissue layers. The smooth muscle cells contain poorly stained nuclei that are elongated in shape. The specific
gravity of the muscle in the bronchial wall increases as the bronchi become smaller but the thickness of the smooth muscle
decreases. In the bronchi, that are eight hundred to one thousand micrometers in diameter, the thickness of the smooth
muscle is 73,0+3,6 micrometers. In the bronchi, that are six hundred and fifty to seven hundred and fifty micrometers in
diameter, the thickness of the smooth muscle is 41,65+2,0 micrometers. In the bronchi, that are three hundred and fifty to
four hundred and fifty micrometers in diameter, the thickness of the smooth muscle is 21,72,+1,08 micrometers. In the
bronchi, that are two hundred to two hundred and fifty micrometers in diameter, the thickness of the smooth muscle is
17,94+0,8 micrometers. In the bronchi, that are eighty to one hundred micrometers in diameter, the thickness of the smooth
muscle is 7,89+0,3 micrometers.

Bronchial adventitia cosists of numerous cells containing rounded and oval nuclei that are densely stained, and of thin fibres.
Connective tissue of the bronchial adventitia is gradually continuous with the adjacent interalveolar septa, and with
adventitia of the adjacent vessels, that's why boundaries of the bronchial adventitia are not prominent. The walls of the
bronchi contain lymphatic nodules occupying all the thickness of the wall and even reach the subepithelial layer.

In the rats of groups number two and number three the tumor nodes are made up of clusters of densely packed cells. These
clusters consist of groups of cells separated by thin layers of homogeneous substance. Within each group, the cells are
structurally similar. Some of the cells possess conspicuous boundaries, and their nuclei contain large masses of chromatin,
other cells show figures of mitosis. Hence we can suppose that the groups of the tumor cells represent isogenous groups, each
of which is derived from one maternal cell.

In the rats of the group number two the diameter of the tumor cells is 8,73+0,41 micrometers, and diameter of their nuclei is
6,16+0,3 micrometers. In the rats of the group number three the tumor cells are 8,18+0,36 micrometers in diameter, and
diameter of their nuclei is 5,14+0,2 micrometers.

The tumor nodes are penetrated by blood vessels. The walls of the blood vessels are gradually destroyed by surrounding
tumor cells. Total destruction of the vascular wall

causes bleeding into the tumor tissue. Those zones of the tumor tissue, that are adjacent to the zone of the bleeding, are
necrotic.

The tumor nodes are surrounded by connective tissue infiltrated by the tumor cells. Those zones of the lungs which are
situated between the tumor nodes are destroyed.

In the rats of the group number four (ascetic tumor) singly arranged pulmonary metastases are rounded in shape, they are
about five hundred micrometers in diameter. Those tumor nodes consist of densely packed oval and polygonal tumor cells
arranged in groups separated by thin layers of homogeneous substance. Diameter of the tumor cells is 11,5 £0,29
micrometers, and diameter of their nuclei is 5,58+0,26 micrometers. Central zones of such tumor nodes are necrotic.
Pulmonary tissue situated outside the tumor nodes remains intact.

We also investigated the mesentery of the animals of group number four. Microscopically it was determined that those
mesenterial zones that are situated between the tumor nodes are well vascularized: arterial vessels in it have well developed
tunica media, venous vessels are thin-walled. Those mesenterial zones consist of thin connective tissue fibres that may be
arranged in small wavy bundles, and may interlace in the form of network. Between the fibres there are cells the oval nuclei
of which have distinct karyolemma, nucleoli, and masses of chromatin. Next to the metastases the structural elements of the
mesentery are directed along the surface of the tumor nodes. Between tumor nodes there is a large amount of adipose tissue.
Mesenterial tissue is infiltrated by the tumor cells.

Tumor nodes are made up of cells the boundaries of which are not visible. Within some parts of the nodes the cytoplasm of
the tumor cells is granular, the rounded and oval nuclei are characterized by distinct karyolemma and nucleoli. Diameter of
the nuclei is 7,36+0,26 micrometers. Many of such cells are at some stages of mitotic division. Within other parts of the nodes
the cytoplasm of the tumor cells is densely stained, hyperchromatic nuclei are rounded, oval, bean-shaped and irregular in
shape. Some zones of the tumor tissue are made up of unstructured substance containing fragments of nuclei.

Tumor nodes are penetrated by blood vessels. The walls of the vessels are gradually destroyed by the tumor cells. In case of
entire destruction of vessels the hemorrhages occur.

There are some tumor cells outside the mesenterial tissue. Such cells may be present singly or in groups. Some of those cells
contain granular cytoplasm and rounded or oval hyperchromatic nuclei. Diameter of the cells is 9,36+0,25 micrometers,
diameter of their nuclei is 5,89+0,2 micrometers. There are cells that show prominent degenerative changes.

Conclusions. Intraperitoneal growth of the experimental rat’s ascitic ovarian tumor causes development of numerous
mesenteric metastases. Those metastases consists of malignant cells; in different zones of each metastasis the cells are
characterized by special features.
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EFEYK¥ﬂPblISTAPﬂA AHAJIBIK KbIHBIC BE3IHIH A@®UHUTHUBTI SKCNEPMMEHTAJIb/II ICITTHIH,
INAXKBIPKAWJIBIK METACTA3bI KE3IHAE BAUKAJ/IATBIH MOP®O0J/IOTUAJIBIK EPEKIIHE/IIKTEPI

TyiiH: EreykyWpbIKTapAblH aHasblK KbIHbIC 6e3inzeri apOUHUTUBTI 3sKclepUMeHTaNbAl iciriHiH MaXbIpKANJBIK,
MeTacTa3blHbIH KypCaKillijik acuuTTi TypiHAe 6aiiKasaTblH MOPGOIOTUAIBbIK epeKileaikTepiHe cunaTTaMa 6epinji. [CiKTiH
TiHIH KypalTbIH KeNTereH »acyllajapJa MUTO3 KepiHicTepi aHbIKTasazabl. KacylwanapzblH LieKapajapbl aHBIK eMec.
AapoceiHbIH MilliHI JeHre/eK KeJreH, OHJAa KapuoJieMMacbl MeH sApoLubIFbl alKplH OiniHexi. Ilaxbipkail TiHi icik
JKacyllasapbiMeH HHPUIbTpaLUsIaHFaH..

TyiiHAi ce3aep: ereyKynphlIk, icik, )kacyiua.
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MOP®O0J/JIOTMYECKUE OCOBEHHOCTH BPhI)KEEYHBIX METACTA30B 3KCIIEPUMEHTA/IbHOM
OIIYXO0JIU KPbIC A$pOA

Pe3iome: Onrcanbl MopdoIoruieckre 0COGEHHOCTH GPbDKEEYHBIX METACTA30B Y KPbIC IPY BHYTPUOPIOMIMHHOM Pa3BUTHH
acUTHOU GOpPMBI IKCIepUMeHTaJIbHON epeBUBHOM onyxosn AdO. TkaHb onmyxosn 06pa3oBaHa MHOT'OYHCJIEHHBIMHU
KJIETKaMU Cpeiil KOTOPBIX 0OHAPYKUBAIOTCS GUTYPbl MUTO3a. ['paHULIBI KJIETOK Hepa3IMYUMbL. X OKpYTJIble U OBaIbHbIE
Spa UMeIOT OTYET/IMBYI0 KapHoJIeMMy U APBIKHY. TKaHb 6pbDKeHKY HTHOUIbTPUPOBAHA ONYX0JIEBBIMH KJIE€TKaMH.
KimroyeBble c/10Ba: KphICa, ONYXO0JIb, KIeTKa.



