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RESULTS OF MORPHOLOGICAL AND MORPHOMETRIC CHANGES IN THE RECTUM AS A
RESULT OF CHEMOTHERAPY IN EXPERIMENTAL BREAST CANCER
Ashurova Sh.U., Kharibova E.A.
Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

Resume. In a study of the small intestinal mucosa of mice, the height of the intestinal villi increased by
35% when following a high-calorie diet containing 10% fat (417 um in the control group and 563 um in the
experimental group). A decrease in the number of absorptive areas per mm? in the rectum was observed in
rats maintained on a diet with 32% fat content. Experimental models showed an enlargement of the intestinal
cavity, which leads to the development of obesity. Standard nutrition over a period of 5 weeks (a diet with
14% fat content) showed signs of inflammation developing in the epithelium of the rectal mucosa.

Keywords: breast cancer, rectum, morphology, chemotherapy.

TAKPUBABHUM CYT BE3U PAKHUJIA KUMETEPATIUSI TABCUPUIA TYFPU HUAKJIATH
MOP®OJIOTUK BA MOP®OMETPUK V3T APUIILIAP HATUXKAJIAPH
Amyposa IILY., Xapu6osa E.A.
A6y Ay u6H Cuno Homuzary Byxopo naenat TH6OHET nHCTHTYTH, Byxopo 1., V36ekucTon

Pesrome. Kanamywnapnune uneuuxka uiax wuiiuk Kaeamu ycmuoa oaub oopunean maoxuxkomoa, 10%
éanu 10KopU Kanopusiiu Ouema KYIAHUI2AH 2yPyX0a UuHSU4Ka udax cypeudaapu baranonueu 35% ea oweanu
Kyzamunou (Hazopam eypyxuoa 417 mxm, masicpuda eypyxuoa 563 mxm). Kanopusiiueu rwoxopu (32% éanu)
ouema Ounan OOKUA2AH KAIAMYWIAAPOA Myepu udakoa xap Mm?> 2a myepu Kewyeuu Cypuil
MANOOHYANAPUHURE KaAMAUeaHy Ky3amunou, 0y 3ca udax OVWIUSUHUHE KeHeauuwiuea 6a CcemMupuul
pusodcranuwiuea oaub xenou. Cmanoapm osxamnanuwi (5 xagpma oasomuoa 14% éanu ouema) sca myepu
UYAK WUTTUK KABATHU SNUMETUNCUOA STLTUSTAHUNWL OeNeUNIapU PUBOICTAHAEMEAHUHY KYPCAmOU.

Kanum cyznap: cym 6e3u paxu, mygpu uiax, Mopg@onoust, KUMEmepanus.

PE3YJIbTATHI MOP®OJOTMYECKUX U MOP®OMETPUUYECKUX U3SMEHEHUH MTPSIMOM
KHNIIKU B PE3YJIBTATE XUMHUOTEPAIINU ITPU DKCIIEPUMEHTAJIBHOM PAKE
MOJIOYHOM KEJIE3bI
Amyposa II1.Y., Xapu6osa E.A.

Byxapckuii rocynapcTBEHHBIH MEIUIMHCKUN HHCTUTYT UMeHN A0y Anu n6H CuHo, r. byxapa, Y30ekuctan

Peztome. B uccreoosanuu cauzucmoti 000104KY MOHKO20 KUMEUHUKA MblUleli 6bIcOMA 60PCUHOK MOH-
K020 KuuleuHuxa ygeauuusanacb Ha 35% npu cobniooenuu 8blcOKOKANOPULHOU Ouemsbl ¢ UCNONb308aHUEM
10% orcupa (417 mxm 6 KOHmMPONLHOU epynne u 563 MKM 6 IKCHepUMEHMANbHOU 2pynne). YmenvuieHue Ko-
JUYeCmea 8cacbl8aHull Ha MM2 NPAMOU KUWKU NPU COOEPIHCAHUU KPbIC HA Oueme C COOEPHCAHUEM HCUPOS
32% sxcnepumenmanbHbvie MOOeU NOKA3ANU Y8eaudenue KUWeUHoOU NoI0Cmuy, Ymo npueooum K pazeumuio
odiCUpenus, U cmanoapmuoe numanue 6 meyenue 5 Heoenv (Ouema c codepocanuem sxcupos 14%) noxasano
NPUSHAKU PA36UMUSL OCTIANCHUSL 8 INUMENUU CIUSUCMOU 000I0YKU NPAMOU KULUKU.

Knrouesvie cnosa: pax MonouHou dicenesul, NpAMOU KuuiKe, Mop@onoust, XumMuomepanusi.

e-mail: xaribova.elena@bsmi.uz

Relevance of the study. Cancer is a multifactorial disease in which many factors lead to a single out-
come. Having uncovered the mysteries of poor-quality tumor growth, scientists have studied and character-
ized many characteristics of cancer cells, but the underlying cause of a healthy cell's transformation into a
poor-quality cell remains unclear. The cause of tumor development is one of the most pressing and contro-
versial issues in modern medical science. Environmental factors, as well as internal dysfunctions, also create
the conditions for tumor growth. Environmental factors determine the development of primary and second-
ary factors among a large number of factors. Science already knows that 80 to 90 percent of human cancer
cases are caused by environmental and lifestyle factors.

Identifying, reducing, and eliminating these factors reduces the risk of developing tumors. Cancer has
been shown to be caused by exposure to chemicals, ionizing radiation, ultraviolet radiation, viruses, mechan-
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ical damage, and many other factors. All chemical factors are called carcinogens. The likelihood of develop-
ing cancer is determined not only by the duration and intensity of exposure to a carcinogen but also by the
body's condition. Carcinogens can also be found in food and water, as well as in the air in our homes or in-
dustrial buildings.

Carcinogens, which can damage healthy cells, can be found in household chemicals and perfumes.
They can be liguid or gaseous, and can even affect us through fields that are completely invisible and detect-
able only by specialized equipment. Surprisingly, even sunlight can have a carcinogenic effect. It is impossi-
ble to completely eliminate contact with carcinogens in our daily lives, but we can minimize their harmful
effects. To do this, we must understand which factors are dangerous and how to prevent their exposure. The
causes of malignant tumors have long been known when we think of chemicals. Even the study of the influ-
ence of certain chemicals on the formation of malignant tumors dates back over 200 years. It is not yet fully
understood how carcinogens cause normal cells to acquire characteristics characteristic of malignant growth.
In recent years, researchers have come closer to solving this problem by uncovering some mechanisms of
chemical carcinogenesis. Chemical carcinogens are organic and inorganic compounds of various structures.
They are present in the environment and can be toxic substances produced by the body or cellular metabo-
lites.

Study objective: to study morphological changes in the rectum caused by chemotherapy for breast
cancer and the effectiveness of bicorrection with pomegranate seed oil, as well as to identify morphological
and morphometric features and correlate them.

Study materials and methods: Experiments were conducted on 200 female white mongrel rats born
in a vivarium. Rats were 6 months old. Ethical requirements for the use of animals in experiments were ob-
served. Before the experiments, all sexually mature rats were quarantined for a week, and after somatic or
infectious diseases were excluded, they were transferred to the vivarium under the same conditions as usual.
During the experiment, the behavior and physiological state of the animals in the normative and experi-
mental groups were monitored. The rats were divided into 5 groups (n=200): group 1 control group (n=40);
groups 2-5 (n=160) experimental animals from 6 months of age to detect mammary cancer in the experi-
mental groups, rats were induced to develop mammary cancer using the carcinogenic agent 7,12-
dimethylbenzanthracene. This gave a result of 68.9%, which means that 160 female rats were induced to de-
velop mammary cancer in 110 rats by administering the carcinogen 7,12-dimethylbenzanthracene subcuta-
neously into the mammary gland area at a dose of 0.1 mg. After that, we divided 111 outbred white rats with
mammary cancer into 4 more groups. Group 2 (n=28) in the experiment, rats with cancer were administered
intravenous paclitaxel at a dose of 0.2 mg/kg and 0.7 ml of distilled water were administered intragastrically
through a metal tube in the stomach for 21 days; group 3 (n=28) rats with cancer were administered intrave-
nous paclitaxel at a dose of 0.2 mg/kg. Thymalin was administered as an intramuscular injection at a dose of
0.01 mg/day for 7 days; rats, experimental animals of group 4 (n=28) with cancer, were administered intra-
venously paclitaxel at a dose of 0.2 mg/kg and intragastric administration of 0.7 ml of pomegranate seed oil
through a metal tube in the stomach for 21 days; Group 5 (n=27) rats with cancer were administered
paclitaxel intravenously at a dose of 0.2 mg/kg and pomegranate seed oil intragastrically via a metal gastric
tube for 21 days as an intramuscular injection of 0.7 ml, as well as Thymalin at a dose of 0.01 mg per day for
7 days.

Research results and discussion. In an experiment with breast cancer, acute inflammatory changes
developed under chemotherapy, and remodeling of the colonic mucosa architecture was observed. The num-
ber of goblet cells decreased, and the cellular composition was represented mainly by lymphocytes, plasma
cells, macrophages, and isolated neutrophils. In the control group, a sharp increase in the number of mast
cells was recorded compared to the experimental animals, most of which were in a degranulated form. The
data obtained suggest damage to the histological structures of the colon of experimental animals under the
influence of chemotherapy and are consistent with current literature on the inflammatory effects of chemo-
therapy on the intestine. The development of chronic inflammation in the rat colon occurred alongside the
development of inflammatory and traumatic morphological changes in the colon wall (Fig. 1).

The structure of the intestine in mammals and humans, however, is very similar. The large intestine
consists of the cecum, colon, sigmoid colon, and rectum. The intestinal wall structure (regardless of the sec-
tion) is typically divided into the mucosal, submucosa, muscularis, and serosal layers. The intestinal mucosa
consists of a single-layered columnar epithelium of the intestinal type. In mammals, the length of the colon
varies depending on the species. The mucosa of the rectum has a specific topography, forming crescent-
shaped folds and crypts. The morphometric characteristics of these structures in animals depend on the spe-
cies, that is, on the structure and type of food. Epithelial cells are divided into sucking, goblet, endocrine,
Panethial, and stem cells. Sucking epithelial cells consist of two cell types: framed and unframed. The main
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function of these cells is to ensure absorption. The degree of differentiation of goblet cells varies depending
on their location. The cells of the endocrine crypt epithelium vary in composition and secretory pattern. Pan-
eth cells are located in the crypts, and some literature suggests that Paneth cells are absent from the colonic
mucosa. Normally, the rat rectal mucosa consists of folds that increase the intestinal surface area. The colon
also contains numerous unbranched crypts, the lower portions of which contain a small group of stem cells.
The colonic crypt depth in 6-month-old rats was -187+73 pum. The intercellular spaces are filled with porous
fibrous connective tissue. The crypts contain goblet cells, which produce large quantities of mucus, protect
the mucosal epithelial surface, and ensure easy, slippery stool movement. In the lamina propria, we see a
large accumulation of lymphoid tissue. In our experiment, the structure of the rectal epithelium of rats transi-
tioned caudally from columnar epithelium to stratified cuboidal epithelium, and then abruptly to stratified
squamous nonkeratinizing epithelium, which gradually gave way to skin-type (keratinizing) epithelium.
Crypts in the rectal mucosa are deeper than in the colon, but they are located less frequently. Crypts are ab-
sent in the lower part of the rectum. The epithelium contains a large number of intraepithelial lymphocytes.
The lamina propria contains numerous lymphoid nodes, sometimes alternating with larger nodes. The mus-
cularis mucosa consists of an inner circular and an outer longitudinal layer of smooth muscle cells. The sub-
mucosa, on the other hand, consists of irregular, porous fibrous connective tissue (Fig. 2).

: ‘\'- ('

Fig. 2. Colonic mucosa of experimental group rats. Vanguison staining. Ok 10 x 40 ob x 100. 1 - goblet
cells, 2 - columnar cells, 3 - blood microclots, 4 - signs of inflammation.

. N s : 3
Fig. 2. Colonic mucosa of experimental rats. Hematoxylin and eosin staining. 10 x 40 magnification. 1 -
crypts, 2 - deep crypts, 3 - goblet cells, 4 - columnar cells.

The muscular layer consisted of two layers: an inner circular layer and an outer longitudinal layer,
which formed three longitudinally directed bands. Because they are shorter than the colon, this resembles an
"accordion" appearance. The intestine serves as a barrier between the internal and external environments of
the body, while the colon absorbs water from chyme, forms stool, and excretes various substances. The walls
of the digestive tract, including the wall of the colon, also consist of the inner mucosa (tunica mucosa), sub-
mucosa (submucosa), muscularis (tunica muscularis), and outer serous layer (tunica serosa) or adventitia (tu-
nica adventitia). The mucosa, in turn, consists of the epithelium, lamina propria, and muscularis mucosa. The
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epithelium of the rectum is covered by single-layered columnar cells, which contain the main populations of
epithelial cells and epithelial intercellular lymphocytes. Colonocytes in the rectum make up the bulk of the
epithelial layer and ensure the absorption and transport of nutrients, water, and electrolytes. Secretory epithe-
lial cells consist of goblet cells, Paneth cells, and enteroendocrine cells. Goblet cells (exocrinocytes) of the
rectum produce neutral and acidic glycoproteins (mucins), which are the main components of the intestinal
mucosa. Their abundance in the intestinal mucosa increases from the duodenum to the colon, and they con-
stitute approximately 50% of all colonic epithelial cells. Goblet cells form a sticky-elastic mucous substance
on the mucosal surface, lining the mucosa. This mucous substance, in turn, facilitates the movement of
chyme, protecting the epithelial layer from mechanical damage. Furthermore, the prostate gland participates
in digestion, forming the basis of a biofilm for microflora. In the small intestine, the mucous substance is
single-layered, while in the large intestine, it is bilayered (Fig. 3).

Fig. 3. Rectal mucosa from an expeimental group of rats. Vanguison staining. OC 10 x 40 magnifica-
tion. 1 - goblet cells, 2 - columnar cells, 3 - glandular outflow tract, 4 - intercellular substance.

Paneth cells, or exocrine cells, are cells with a granular apical portion containing acidophilic granules.
They secrete lysozyme, which may have antibacterial and anti-inflammatory effects. It is believed that Pan-
eth cells in humans exist only in the small intestine, but modern data show that they are also found in the rec-
tum.

Conclusions. In the experiment, chemotherapy for breast cancer negatively affected all parameters of
rectal structures. When treated with pomegranate seed oil, positive changes in organometric and morphologi-
cal parameters were observed in the experimental groups. Chemotherapy for breast cancer mainly caused a
decrease in rectal length, crypt depth, the number of goblet and columnar cells, but also an increase in the
number of cellular elements of rectal tissue (lymphocytes, neutrophils, macrophages and mast cells).
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