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The aim of the work: to study the morphological features of the colon in the dynamics of the development of experimental acute 
peritonitis on the background of streptozotocininduced diabetes mellitus.
Materials and Methods. The experiment used 48 white male rats. Diabetes mellitus in experimental animals was simulated by a single 
intraperitoneal injection of streptozotocin (Sigma) at a rate of 60 mg/kg, acute disseminated peritonitis – the introduction of 0.5 ml of 
10 % filtered fecal suspension into the abdominal cavity. A morphological study of the colon in animals removed from the experiment 
on the first, third and seventh days of acute peritonitis on the background of concomitant diabetes mellitus was performed.
Results and Discussion. Morphological examination of the colon of animals on the first day of experimental acute peritonitis in condi-
tions of concomitant streptozotocininduced diabetes mellitus revealed an increase in the size of the crypts due to stroma edema and 
lymphohistiocytic infiltration, slight perivascular edema in the subclavian edema. On the third day, thickening of the mucous membrane 
of the colon, a sharp increase in the depth of the crypts, uneven blood supply to the vessels in the submucosal layer with a predominance 
of perivascular edema were verified. On the seventh day, a decrease in the thickness of the mucous membrane due to the expansion 
of the crypts was visualized. Part of the epitheliocytes was in a phase of increased secretory activity, the other part was dystrophically 
altered, which stimulated increased lymphocytic and histiocytic infiltration.
These changes were accompanied by activation of reactive processes and hyperplasia of lymphoid follicles on the first day of peritonitis 
on the background of streptozotocininduced diabetes mellitus, and as the severity of purulent inflammation – hypoplasia of the lym-
phoid tissue and a decrease in local reactivity(the third and seventh days of the development of acute peritoneal burning in conditions 
of combined pathology).
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Despite the introduction of the new methods of 
diagnosis and treatment, wide range of antimicrobial 
drugs, the mortality of patients with acute peritonitis 
remains high at 15.5 % to 37.8 % [1, 2, 3]. The analy
sis of the structural distribution of concomitant pa-
thology in patients with acute peritonitis showed the 
presence of a significant proportion of diabetes mel-
litus, which correlates from 7.9 % to 16.7 % [4, 5, 
6, 7]. Hyperglycemia increasing the growth and viru-
lence of microorganisms, is a promoter of endothelial 
dysfunction and alters the course of the inflammatory 
process by disrupting the initial neutrophil response. 
Increased vascular permeability and edema as a result 
of hyperglycemia lead to the development of multi-
ple organ failure [8], which is the cause of death in 
patients with acute generalized peritonitis (AGP) [9, 
10]. One of the pathogenetic links of multiple organ 
failure is the enteral insufficiency syndrome, charac-
terized by the increasing intestinal paresis, sequestra-
tion of fluid and gases, accompanied by pronounced 
morphological changes in the wall of the small and 
large intestine, which are the gateway to bacterial 
contamination. In the scientific literature there is no 
data about the morphological structure of the large in-

testine in the hypoergic course of the inflammatory 
process of the peritoneum under the influence of hy-
perglycemia, which was the trigger for our study.

The aim of the work was to study the morpho-
logical features of the large intestine in the dynamics 
of experimental AGP against the background of strep-
tozotocin (STZ)induced diabetes.

Materials and Methods. The experiment was 
performed on 48 white male adult rats, which were 
divided into two groups. The main group – animals 
with simulated AGP against the background of STZ
induced diabetes (n=38). The control group – intact 
white rats, which were injected subcutaneously with 
sterile 0.9 % sodium chloride solution (n = 8). 

The animals of the main group were injected with 
a single dose of STZ (60 mg/kg body weight) intra-
peritoneally dissolved in 0.1 M citrate buffer (pH 4.5) 
after an overnight fast [11]. After the administration 
of STZ, the animals were given 1 % sucrose solution 
to prevent hypoglycemia. Throughout the observation 
(14 days of diabetes modeling and during the subse-
quent simulation of acute peritonitis), the rats were in-
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jected subcutaneously with insulin 2 to 5 times a week, 
depending on blood glucose levels. Glucose studies 
were carried out at 9:00 with free access of experimen-
tal animals to food and water during the night period.

On the 14th day after administration of STZ, 38 
animals (95 %) of the main group, in which the glu-
cose level was more than 200 mg/dL, were initiated 
acute peritonitis. In the experiment there was deve
loped a model of peritonitis based on the introduction 
of 10 % fecal suspension in the dosage of 0.5 ml per 
100 g of the animal's weight into the abdominal cavi-
ty of rats by puncture [12]. The fecal suspension was 
prepared by mixing isotonic solution and the contents 
of the cecum of 3 intact animals, then it was filtered 
twice through a double layer of gauze and injected by 
puncture no later than 20 min after preparation.

The euthanasia of the rats was performed under 
thiopental anesthesia on the 1st, 3rd and 7th days of 
modeling AGP accordinly to the reactive, toxic and ter-
minal stages of the disease. As a result of death during 
the experiment, the number of animals in the groups at 
the time of euthanasia was accordingly different.

To prepare samples for histological studies, the part 
of the large intestine was excised with the resection     
area, the sample was fixed for 24 hours in 10 % neutral
buffered formalin. Dehydration of the specimens was 
performed using ascending concentrations of ethyl alco
hol and then embedded in paraffin. Sections of appro
ximately 2–3 μm thickness were cut from tissue blocks 
and stained with haematoxylin and eosin, according to 
standard protocols. The samples thus prepared were ob-
served with a Nikon E200 microscope with a Nikon 
D5000 camera with magnifications of 100.

Results and Discussion. Already on the first day 
of the development of AGP against the background of 
STZinduced diabetes, structural changes of the wall 
of the large intestine were observed, which consist-
ed in the enlargement of the epithelium of large intes-
tine crypts, while the cell nuclei were located apical-
ly. It clearly demonstrated that the mucosa and muscle 
layers in the diabetic colon of the main group became 
much thicker than in the rats of the control group. The 
lumen of the crypts – slightly expanded, contained a 
small amount of secretion. The size of the crypts is 
slightly increased mainly due to stroma edema and 
lymphohistiocytic infiltration. The vessels of the mi-
crocirculation were poorly visualized. Uneven vascu-
lar fullness and slight perivascular edema were found 
in the submucosa. Hyperplasia developed in some 
lymphoid follicles (Fig. 1).

On the third day of acute peritonitis against the 
background of STZinduced diabetes a thickening of 
the mucous membrane of the large intestine, the char-

acteristic apical location of the nuclei in the vast ma-
jority of epitheliocytes were revealed. The lumens 
of the crypts were slightly widened and contained a 
small amount of secretion and desquamated epitheli-
al cells (Fig. 2). The depth of the crypts is sharply in-
creased due to stroma edema and lymphohistiocytic 
infiltration. The vessels of the microcirculation were 

poorly visualized. Uneven vascular blood supply with 
predominance of perivascular edema in the submu-
cosa was revealed as well. Lymphoid follicles were 
poorly visualized.

The histological examination of the structure of 
the wall of the large intestine on the seventh day of 

Fig. 1. Hyperplasia of lymphoid follicles. Staining 
with hematoxylin and eosin. × 200.

Fig. 2. The lumens of the crypts containe desquamat-
ed epithelial cells. Uneven vascular blood supply. Staining 
with hematoxylin and eosin. × 200.
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the development of combined pathology showed the 
growth of structural changes. The thickness of the mu-
cous membrane was slightly reduced due to the expan-
sion of the crypts compared to the first and third days 
of the study. Some epitheliocytes were in the phase of 
increased secretory activity, the other part was dys-
trophically altered, which stimulated the increase of 
lymphocytic and histiocytic infiltration (Fig 3). Crypt 
lumens remained wide in places and contained a small 

amount of secretion. The vessels of the microcircula-
tory tract were poorly visualized. In the submucosa, 
the vessels of the microcirculatory tract were poorly 
visualized; the muscular membrane remained virtual-
ly unchanged. The absence of lymphatic follicles in 
the submucosal layer in combination with increased 
leukocyte infiltration indicates the depletion of the 
mechanisms that ensure reactivity.

The results of morphological examination of the 
large intestine showed that the increase in the severity of 
peritonitis is accompanied by the dilation of crypts, in-
crease in their depth due to stromal edema and lympho-
histiocytic infiltration, development of dystrophic chang-
es of the mucosal epithelium, and progression of peri-
vascular hyperplasia and the reduction of hyperplastic 
reactive processes on the part of the lymphatic system.

Conclusion. During the first and third days of de-
velopment of experimental acute generalized peri-
tonitis against the background of streptozotocinin-
duced diabetes, morphological changes of the large 
intestine were revealed, manifested by progressive 
edema, lymphohistiocytic infiltration of the stroma 
and perivascular inflammatory infiltrate. On the se
venth day of acute peritonitis against the background 
of diabetes, dystrophic changes of the epithelium and 
the absence of lymphoid follicles in the submucosa 
were verified, which indicates a hypoergic course of 
this combined pathology.
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membrane. Staining with hematoxylin and eosin. × 200.
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МОРФОЛОГІЧНІ ОСОБЛИВОСТІ ТОВСТОЇ КИШКИ ПРИ ЕКСПЕРИМЕНТАЛЬНОМУ ГОСТРОМУ 
ПОШИРЕНОМУ ПЕРИТОНІТІ НА ТЛІ CТРЕПТОЗОТОЦИНІНДУКОВАНОГО ЦУКРОВОГО ДІАБЕТУ

Мета роботи: дослідити морфологічні особливості товстої кишки в динаміці розвитку експериментального гострого пошире-
ного перитоніту на тлі стрептозотоциніндукованого цукрового діабету. 
Матеріали і методи. В експерименті використано 48 білих щурівсамців. Цукровий діабет у дослідних тварин моделювали 
шляхом одноразового інтраперитонеального введення стрептозотоцину (Sigma) з розрахунку 60 мг/кг, гострий поширений 
перитоніт – введенням 0,5 мл 10 % профільтрованої калової суспензії в черевну порожнину. Проводили морфологічне до-
слідження товстої кишки у тварин, виведених із експерименту на першу, третю та сьому доби розвитку гострого запалення 
очеревини на фоні супутнього цукрового діабету.
Результати досліджень та їх обговорення. При морфологічному дослідженні товстої кишки тварин на першу добу експери-
ментального гострого поширеного перитоніту за умов супутнього стрептозотоциніндукованого цукрового діабету виявлено 
збільшення величини крипт за рахунок набряку строми й лімфогістіоцитарної інфільтрації, незначний периваскулярний на-
бряк у підслизовому шарі. На третю добу верифіковано потовщення слизової оболонки товстої кишки, різке збільшення гли-
бини крипт, нерівномірне кровонаповнення судин у підслизовому шарі із переважанням периваскулярного набряку. На сьому 
добу візуалізували зменшення товщини слизової оболонки за рахунок розширення крипт. Частина епітеліоцитів перебувала у 
фазі підвищеної секреторної активності, інша частина була дистрофічно змінена, що стимулювало посилення лімфо та гістіо
цитарної інфільтрації.
Дані зміни супроводжувались активацією реактивних процесів та гіперплазією лімфоїдних фолікулів вже на першу добу роз-
витку перитоніту на фоні стрептозотоциніндукованого цукрового діабету, а по мірі наростання важкості запалення – гіпопла-
зією зі сторони лімфоїдної тканини та зниженням місцевої реактивності (третя та сьома доби розвитку гострого запалення 
очеревини в умовах поєднаної патології).

Ключові слова: гострий поширений перитоніт; стрептозотоциніндукований цукровий діабет; морфологічні зміни товстої кишки.
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МОРФОЛОГИЧЕСКИЕ ОСОБЕННОСТИ ТОЛСТОЙ КИШКИ ПРИ ЭКСПЕРИМЕНТАЛЬНОМ 
ОСТРОМ РАСПРОСТРАНЕННОМ ПЕРИТОНИТЕ НА ФОНЕ 
СТРЕПТОЗОТОЦИНИНДУЦИРОВАННОГО САХАРНОГО ДИАБЕТА

Цель работы: изучить морфологические особенности толстой кишки в динамике развития экспериментального острого рас-
пространенного перитонита на фоне стрептозотоцининдуцированного сахарного диабета.
Материалы и методы. В эксперименте использовано 48 белых самцов крыс. Сахарный диабет в экспериментальных живот-
ных моделировали путем однократной интраперитонеальной инъекции стрептозотоцина (Sigma) в дозе 60 мг/кг, острый рас-
пространенный перитонит – введением 0,5 мл 10 % профильтрованной каловой суспензии в брюшную полость. Проводили 
морфологическое исследование толстой кишки у животных, выведенных из эксперимента на первые, третьи и седьмые сутки 
развития острого распространенного перитонита при сопутствующем сахарном диабете.
Результаты исследований и их обсуждение. При морфологическом исследовании толстой кишки животных на первые сутки 
экспериментального острого распространенного перитонита на фоне сопутствующего стрептозотоцининдуцированого сахар-
ного диабета были выявлены увеличение величины крипт за счет отека стромы и лимфогистиоцитарной инфильтрации, не-
значительный периваскулярный отек в подслизистом слое. На третьи сутки верифицировано утолщение слизистой оболочки 
толстой кишки, резкое увеличение глубины крипт, неравномерное кровенаполнение сосудов в подслизистом слое с преоблада-
нием периваскулярного отека. На седьмые сутки толщина слизистой оболочки была несколько уменьшена за счет расширения 
крипт. Часть эпителиоцитов находилась в фазе повышенной секреторной активности, другая часть была дистрофически из-
менена, что стимулировало усиление лимфо и гистиоцитарной инфильтрации.
Данные изменения сопровождались активацией реактивных процессов и гиперплазией лимфоидных фолликулов на первые 
сутки развития перитонита на фоне стрептозотоцининдуцированого сахарного диабета, а по мере наростания тяжести воспа-
ления – гипоплазией со стороны лимфоидной ткани и снижением местной реактивности (третьи и седьмые сутки эксперимен-
тального моделирования острого воспаления брюшины в условиях сочетанной патологии).

Ключевые слова: острый распространенный перитонит; стрептозотоцининдуцированный сахарный диабет; морфологические 
изменения толстой кишки.


