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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 µm in the control group and 563 µm in the 

experimental group). A decrease in the number of absorptive areas per mm² 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.  

 

ТАЖРИБАВИЙ СУТ БЕЗИ РАКИДА КИМЁТЕРАПИЯ ТАЪСИРИДА ТЎҒРИ ИЧАКДАГИ 

МОРФОЛОГИК ВА МОРФОМЕТРИК ЎЗГАРИШЛАР НАТИЖАЛАРИ 

Ашурова Ш.Ў., Харибова Е.А.  

Абу Али ибн Сино номидаги Бухоро давлат тиббиёт институти, Бухоро ш., Ўзбекистон 

 

Резюме. Каламушларнинг ингичка ичак шиллиқ қавати устида олиб борилган тадқиқотда, 10% 

ёғли юқори калорияли диета қўлланилган гуруҳда ингичка ичак сўрғичлари баландлиги 35% га ошгани 

кузатилди (назорат гуруҳида 417 мкм, тажриба гуруҳида 563 мкм). Калориялиги юқори (32% ёғли) 

диета билан боқилган каламушларда тўғри ичакда ҳар мм² га тўғри келувчи сўриш 

майдончаларининг камайгани кузатилди, бу эса ичак бўшлиғининг кенгайишига ва семириш 

ривожланишига олиб келди. Стандарт овқатланиш (5 ҳафта давомида 14% ёғли диета) эса тўғри 

ичак шиллиқ қавати эпителийсида яллиғланиш белгилари ривожланаётганини кўрсатди. 

Калит сўзлар: сут бези раки, тўғри ичак, морфология, кимётерапия. 

 

 

РЕЗУЛЬТАТЫ МОРФОЛОГИЧЕСКИХ И МОРФОМЕТРИЧЕСКИХ ИЗМЕНЕНИЙ ПРЯМОЙ 

КИШКИ В РЕЗУЛЬТАТЕ ХИМИОТЕРАПИИ ПРИ ЭКСПЕРИМЕНТАЛЬНОМ РАКЕ 

МОЛОЧНОЙ ЖЕЛЕЗЫ 

Ашурова Ш.У., Харибова Е.А. 

Бухарский государственный медицинский институт имени Абу Али ибн Сино, г. Бухара, Узбекистан 

 

Резюме. В исследовании слизистой оболочки тонкого кишечника мышей высота ворсинок тон-

кого кишечника увеличивалась на 35% при соблюдении высококалорийной диеты с использованием 

10% жира (417 мкм в контрольной группе и 563 мкм в экспериментальной группе). Уменьшение ко-

личества всасываний на мм2 прямой кишки при содержании крыс на диете с содержанием жиров 

32% экспериментальные модели показали увеличение кишечной полости, что приводит к развитию 

ожирения, и стандартное питание в течение 5 недель (диета с содержанием жиров 14%) показало 

признаки развития воспаления в эпителии слизистой оболочки прямой кишки. 

Ключевые слова: рак молочной железы, прямой кишке, морфология, химиотерапия. 

 

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 liquid 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 µm. 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. 

 

 
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 experimental 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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