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INFLUENCE OF DRY EXTRACT OF BRASSICA OLEARACEA ON THE MORPHOLOGI-

CAL STRUCTURE OF THE GASTRIC MUCOSA OF RATS DURING AN EXPERIMENTAL 

ULCER CAUSED BY ALCOHOL-PREDNISOLONE MIXTURE 

 

N. Kononenko, M. Mirzaliev, V. Chikitkina  
 

Мета – дослідження впливу сухого екстракту капусти городньої на морфологічний стан слизової обо-

лонки шлунка щурів на тлі експериментального спирто-преднізолонового виразкового ураження.  

Матеріали і методи. Виразкове ураження слизової оболонки шлунка білих нелінійних щурів відтворюва-

ли за допомогою внутрішньошлункового введення суміші 80% етилового спирту і преднізолону 20 мг/кг з 

розрахунку 0,6 мл на 100 г маси тіла. Сухий екстракт капусти городньої в дозах 30, 40, 50 і 60 мг/кг та 

препарат порівняння альтан у дозі 1 мг/кг вводили внутрішньошлунково у лікувально-профілактичному 

режимі: щодня одноразово протягом 3 днів до моделювання патології, у день введення спирто-

преднізолонової суміші та наступного дня наприкінці експерименту. Гістологічно досліджували слизову 

оболонку фундального та пілоричного відділів шлунка. Проводили напівкількісну оцінку стану слизової 

оболонки за наявністю деструктивних змін у межах всього мікропрепарату, гемокапілярних розладів, 

набряку строми слизової оболонки та потужністю мукоїдної секреції слизоутворюючими клітинами 

покривно-ямкового епітелію поза зон деструкцій за виразністю ШІК-реакції.  

Результати. Введення спирто-преднізолонової суміші щурам призводило до виникнення виразного гост-

рого виразково-ерозивного процесу у різних ділянках слизової оболонки шлунка, який супроводжувався 

значними гемокапілярними розладами та набряком строми. У більшості випадків виразки розповсюджу-

валися на всю глибину або більшу частину залозистих трубок. На ділянках поза зон деструкцій, спосте-

рігали зниження мукоїдної секреції клітинами покривно-ямкового епітелію, додатковими клітинами 

власних залоз, залозистими клітинами пілоричних залоз, стимуляцію продукції пепсину, посилення кис-

лотоутворення. Сухий екстракт капусти городньої зменшував виразність гострого виразково-

ерозивного процесу та гемокапілярних розладів і набряку, відбувалося обмеження зон деструкцій, стабі-

лізувалися процеси мукоїдного синтезу, дещо зменшувалася виразність пепсино- і кислотоутворення. 

Дані експерименту свідчать про виражені гастропротекторні властивості сухого екстракту капусти 

городньої, найбільш виразний позитивний ефект встановлено у дозі 50 мг/кг 

Висновки. За виразністю гастропротекторної дії сухий екстракт капусти городньої переважав вітчи-

зняний рослинний препарат порівняння альтан у дозі 1 мг/кг. Отримані результати свідчать про перс-

пективність подальшого експериментального дослідження фармакологічних властивостей сухого екст-

ракту капусти городньої з метою створення ефективного противиразкового фітозасобу 

Ключові слова: виразкова хвороба шлунка та дванадцятипалої кишки, спирто-преднізолонова виразка, 

сухий екстракт капусти городньої, слизова оболонка шлунку, гістологічне дослідження 
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1. Introduction  

Nowadays, throughout the world, including in 

Ukraine, ulcerative pathologies of the gastrointestinal 

tract remain one of the urgent problems of health pro-

tection. According to statistics, gastric ulcer and duo-

denal ulcer is from 10 to 20% of the adult population 

[1]. In Ukraine, gastric ulcer takes the second place 

(after chronic gastritis and duodenitis) among all dis-

eases of the digestive organs and predominantly af-

fects people of young and middle, most working age, 

which indicates the high social importance of treating 

this disease [2]. 

 

2. Statement of the problem in general, the rel-

evance of the topic and its connection with important 

scientific and practical issues 

Peptic ulcer is a chronic recurrent disease, char-

acterized by complex multi-factor etiology and patho- 

 

genesis, a long and severe course, frequent complica-

tions and involvement of other digestive organs in the 

pathological process [1]. Currently, the formation of a 

gastroduodenal ulcer is considered as the result of a 

massive impact of a complex of various factors of gen-

eral and local order, which are ultimately implemented 

due to an imbalance between the aggression factors 

(hydrochloric acid, pepsin, bile acids, H. pylori infec-

tion) and the state of mucosal protective ele-

ments membranes (mucous-bicarbonate barrier, epithe-

lial hydrophobicity, proper blood supply, epithelial cell 

regeneration, production of secretory immunoglobulin 

А and prostaglandins and other mediators) [3]. 

The complexity of etiology and pathogenesis, a 

variety of clinical manifestations of peptic ulcer disease 

necessitate a complex therapy, which allows you to act 

simultaneously on different mechanisms of the onset and 

development of peptic ulcer [4]. 
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3. Analysis of recent research and publications 

in which the solution of this problem is initiated and 

on which the author relies 

Modern therapy of peptic ulcer is complex and in-

cludes eradication anti-helicobacter therapy, long-term 

antisecretory therapy, the use of antacid and gastropro-

tective drugs, agents that improve reparative processes, 

normalizes the motor function of the stomach and anti-

spasmodics [4, 5]. Along with standard drugs in the 

complex treatment regimen of ulcers, medicinal plants 

are prescribed, which, due to their anti-inflammatory, 

anesthetic, antisecretory, antispasmodic, reparative, en-

veloping, astringent, antioxidant properties, have a pro-

nounced anti-ulcer effect [6, 7]. 

 

4. Isolation of previously unsolved parts of the 

general problem to which the article is devoted 

The cabbage (Brassica oleracea L.), which has 

many years of experience in traditional medicine, is one 

of the promising plants for the creation of a prophylactic 

preparation. The raw material base of this plant in 

Ukraine is a large, rich complex of biologically active 

substances that make up its composition indicate the 

relevance of the search and development of a new herbal 

medicine for the treatment of gastric ulcers based on 

garden cabbage. 

Our previous studies have established that the dry 

extract of cabbage garden, developed at the National 

University of Pharmacy, has a pronounced anti-ulcer 

effect on the model of acute alcohol-prednisolone gastric 

ulcer in rats, enhances the motor-evacuation function of 

the intestine and does not change the indices of gastric 

secretory activity [8–10]. 

The foregoing has served as a rationale for study-

ing the protective properties of the dry extract of cabbage 

garden on the gastric mucosa with alcohol-prednisolone 

ulcer. 

 

5. The formulation of the goals and objectives 

of the study 

The aim of this work was to study the effect of 

dry cabbage extract on the morphological state of the 

gastric mucosa of rats on the background of an experi-

mental alcohol-prednisolone ulcer. 

 

6. Presentation of the main material (methods 

and objects) with the rationale for the results 

Ulcerative lesions of the gastric mucosa were re-

produced using a mixture of ethyl alcohol and predniso-

lone [11]. This model relates to acute experimental ulcer-

ative pathology, which develops rapidly, is distinguished 

by high reproducibility, short duration and compliance 

with some elements of the pathogenesis of gastric ulcer 

in humans. 

Studies were conducted on non-linear white rats 

of both sexes weighing 180–220 g, which were kept in 

standard vivarium conditions of the Central Research 

Laboratory of the National University of Pharmacy at a 

temperature of 22±1 °C, humidity of 50–60 %, in a room 

with a change in light mode “day-night". 

For 24 hours, animals were kept on hunger with 

free access to water. Then the rats were administered 

intragastrically through a metal probe a mixture of pred-

nisolone at a dose of 20 mg/kg and 80 % ethanol at the 

rate of 0.6 ml per 100 g of rat body weight. 

Experimental animals were divided into groups: 

the first - intact control; the second is control pathology; 

3–7th groups – animals with stomach ulcers, which were 

intragastrically injected with dry cabbage extract in doses 

of 30, 40, 50 and 60 mg/kg and the reference drug Altan 

(Altan, table. film-coated sheath, 10 mg, PJSC SIC 

“Borshchahivskiy CPP”) at a dose of 1 mg/kg in the 

treatment and prophylactic regimen: daily for 3 days 

before the pathology simulation, on the day of the intro-

duction of the alcohol-prednisolone mixture and the next 

day at the end of the experiment. Distilled water was 

used as a solvent for the studied substances. 

24 hours after the modeling of the ulcerative le-

sion, animals of all groups were removed from the exper-

iment, the stomachs were removed, they were washed 

with physiological saline and their microscopic examina-

tion was performed. 

The mucosa of the fundal and pyloric parts of the 

gastric mucosa was examined. 

Samples of the gastric mucosa, which were taken 

from experimental and control rats from the same areas 

of topography of the stomach, were fixed in 10% forma-

lin solution, dehydrated in alcohols of increasing 

strength, embedded in paraffin. For review microscopy, 

sections were stained with hematoxylin and eosin. In 

addition, a Schick reaction was performed according to 

MacManus (detection of neutral mucopolysaccharides to 

determine the synthesis of mucoid secretion by mucus-

forming elements of the stomach [12, 13]. Microscopic 

examination of microscopic preparations was carried out 

on a Granum microscope, and a Granum DSM 310 digi-

tal video camera was used. The photos were processed 

on a computer Pentium 2.4GHz using Toup View. 

For ease of comparison of the results obtained, a 

semi-quantitative assessment of the state of the mucous 

membrane was carried out according to the following 

indicators: 

 

1. The presence of destructive changes within the 

whole microdrug:  

0 points – no damage;  

0.5 points - surface erosion with damage only to 

the epithelium;  

1 point – superficial erosion with damage to the 

pathogenic epithelium;  

2 points - single ulcers, with a depth of lesion of 

the glandular tubes not more than ⅓ of their length;  

3 points – ulcers with a depth of lesion of the 

glandular tubes to their length;  

4 points - ulcers with a total lesion of the glandu-

lar tubes. 

 

2. Hemocapillary disorders:  

0 points – no disorders;  

1 point – moderate focal fullness of capillaries of 

the superficial zones of the mucous membrane;  

2 points – expressive focal fullness of capillaries 

of the superficial zones of the mucous membrane;  

3 points – diffuse plethora of capillaries of the su-

perficial zones of the mucous membrane, erythrocyte 

stasis;  
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4 points – expressive expansion and fullness of 

blood vessels of different caliber, hemorrhage. 

 

3. Swelling of the stroma of the mucous mem-

brane:  

0 points – no sign;  

1 point – weak focal character;  

2 points – moderate focal character;  

3 points – expressive focal or diffuse character; 

 

4. The power of mucoid secretion of mucus-

forming cells of the pathogenic epithelium outside the 

zones of destruction by the expressiveness of the CHIC 

reaction:  

0 points – no staining;  

1 point – weak staining;  

2 points – moderate color;  

3 points – expressive coloring; 

 

To obtain statistical conclusions, analysis of vari-

ance was used (Kruskal-Wallace criterion); when com-

paring samples, the Man-Whitney criterion was used 

with a probability level of p≤0.05 [14–16]. For statistical 

processing we used the program Statistica 6.0. The re-

sults in the tables are given in E (LQ; UQ). 

According to the results of microscopic examina-

tion in intact rats, the surface of the mucous membrane of 

the fundus of the stomach is covered with a single-layer 

cubic or cylindrical epithelium, which allocates a lot of 

mucous secretion. The gastric pits (microscopic surface 

grooves) are shallow. Own (fundal) glands of the stom-

ach tightly arranged, long. Three types of cells are differ-

entiated in the glandular tubes: mucous membranes (ad-

ditional), parietal and main cells. Mucous cells are main-

ly found in the initial part of the glands, near the neck, 

they secrete mucus, similar to the cells of the epithelium. 

Parietal cells prevail in number over other glandular 

cells, spread over 2/3 of the gland bodies, their cytoplasm 

is clearly oxyphilic. They are involved in the production 

of hydrochloric acid. In the end sections of the glandular 

tubes, the main cells predominate. The secretory zone is 

well expressed in them, the cytoplasm has a basophilic 

staining. The main role of these cells is the synthesis of 

pepsinogen granules, the proenzyme of the main enzyme 

of the gastric juice, pepsin. In all animals, the territorial 

location of the glandular cells is not disturbed, the lumen 

of the glandular tubes is normal, visually the secretory 

activity of all these cells is within the normal range. The 

stroma of the mucous membrane contains a moderate 

number of lymphocytes and eosinophilic cells. When 

staging a PAS-reaction in the apical portions of the sur-

face epithelium cells, cytoplasm of the fossa epithelium 

cells and mucous cells of the glandular tubes, a signifi-

cant amount of neutral mucopolysaccharides was found 

(Fig. 1). 

 

 
а 

 
b 

 
c 

Fig. 1. Fundamental portion of the stomach of intact rats: 

a – normal state of the covering-patchy epithelium, glan-

dular cells of the mucous membrane glands (hematoxy-

lin-eosin, ×100); b – significant content of PAS-positive 

material in mucus-forming cells (PAS -reaction, ×400); c 

– normal functional state parietal (1) and major (2) cells 

of their own glands. Haematoxylin-eosin. ×400 

 

Between the zone of the bottom and the pyloric 

area, the prepyloric zone is isolated, in which the so-

called intermediary glands are located. In their structure, 

they resemble both their own and pyloric glands.  
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The cellular elements in the intermediary glands 

are in a different quantitative relationship than their own: 

additional cells are contained not only in the surface 

section of the glandular tube, but descend to the basal 

section, their cytoplasm is rich in PAS -positive material 

(draw. 2). The main cells are significantly reduced, the 

parietal cells are basically the same location as in their 

own glands (Fig. 2). 

 

 
а                                           b                                           c                                          d 

Fig. 2. The prepyloric part of the stomach of intact rats 1: a – the state of the cellular elements in the intermediary 

glands corresponds to the normal (haematoxylin-eosin, ×200), b – sufficient PAS-positive reaction in secretory cells. 

The pyloric portion of the stomach of intact rats 2: c – integumentary-epithelium, cells of the pyloric glands of the mu-

cous membrane unchanged; d – expressive PAS-positive reaction in secretory cells (PAS-reaction, ×250, ×400) 

 

 

In the pyloric stomach surface epithelium is high-

er, the gastric pits are deeper and broader. Pyloric glands 

are located quite loose, connective tissue layer between 

them more expressive. The glandular tube is lined by a 

single layer of cells, the cytoplasm which clearly PAS -

positive, indicating a significant content of mucoid secre-

tions (Fig. 2). 

The state of the microcirculatory bed in all studied 

sections of the stomach were without features. The mus-

cular plate of the mucous membrane is not 

changed. Submucosal shell relatively wide, con-

sisted of loose connective tissue containing blood 

vessels normal. 

After the introduction of alcohol-

prednisolone mixture on the microscope slide in all 

rats was discovered to have acute erosive-ulcerous 

lesions of the mucous membrane in all studied 

areas of the stomach. Ulcerative defects of different 

rats varied in size. The defect is usually extended to 

the entire depth of the mucous membrane, crater 

defect filled with necrotic mass, and cell detritus. 

Sometimes, apparently due to broken blood vessels 

and capillaries among necrotic masses seen baso-

philic homogeneous accumulation - deposition of 

hydrochloric acid haematin (Fig. 3). 

Single defects reached ½ - ⅔ the length of 

the glands. Under such defects, basal sections of 

ferriferous tubes are seen, in which the linearity of 

the location is often disturbed, and cell dissocia-

tion and necrobiosis are noted (Fig. 4). In addition 

to acute ulcers in most rats, so-called surface 

erosion has been traced, most of which have al-

ready been formed: they are characterized by desquama-

tion and necrobiosis of epithelial integumentary cells and 

cells of the gastric fossae, stroma exposure (Fig. 4, d). 

In areas of the mucous membrane of the fundal 

and prepyloric (especially) sections outside the ulcers, 

the cytoplasm of a part of the parietal cells is vacuolized, 

enlightened (Fig. 5, a).  

 

 

 

   
а                                   b                                c 

Fig. 3. The stomach of rats, which were introduced alcohol-

prednisolone mixture. The ulcer defect in the: a – fundal; b – pylo-

ric; c – prepyloric parts is spread over the entire depth of the mu-

cous membrane. Haematoxylin-eosin. ×100 



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                              №3(19) 2019 

 

 
34 

    
 

а                                           b                                           c                                            d 

 

Fig. 4. The stomach of rats, which were introduced alcohol-prednisolone mixture. Ulcerative defect in: a – 

fundal; b – pyloric parts, surface erosion with necrobiosis of integumentary and dimpled cells in the: c – prepyloric; d – 

pyloric parts spread ½ the length of the glandular tubes. Haematoxylin-eosin. ×100, ×200 

 

 

    
 

а                                                             b 

Fig. 5. The stomach of the rat, which was injected alcohol-prednisolone mixture: a – vacuolization of the cytoplasm of 

the parietal cells of the prepyloric part; b – expansion of the lumen of the basal divisions of its own glands, reduction of 

the secretory zone and basophilia of the cytoplasm of the main cells, residues of secretion in the lumen. Haematoxylin-

eosin. ×250. ×400 

 

In the main cells, the cytoplasm is significantly 

less basophilic, the lumen of the glandular tube is en-

larged, the remnants of the secret are seen in the lumen, 

and the secretory zone of the cells is narrowed – a rapid 

leaching of the secret from the cytoplasm (Fig. 5, b). 

A similar state of the main and parietal cells mor-

phologically reflects a certain increase in the functional 

activity of the parietal and main cells, that is, acid pro-

duction and ulcer activity [17]. 

Mucosa-forming cells of the mucous membrane 

(epithelium and patchy epithelium, additional cells of the 

intrinsic and intermediary glands, cells of the pyloric 

glands) are visually reduced in size (sometimes flattening), 

the secretory zone of the cytoplasm is also reduced, de-

pleted of PAS-positive secret (Fig. 6). 

That is, the digestive capacity of the gastric juice 

increased while reducing the process of mucoid synthe-

sis, and, as a result, the protective effect of mucus. 

Subepithelially in the stroma of various parts of the 

mucous membrane are often seen varying severity of 

swelling, sharply stretched blood capillaries filled with red 

blood cells in a state of stasis, often diapedesis hemorrhag-

es (Fig. 7). The vessels of the submucosal layer were often 

in a state of paralytic damage and significant blood supply, 

the submucosal layer itself was clearly swollen in the zone 

of direct lesion of the mucous membrane. 
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а                                                   b                                                 c 

Fig. 6. The stomach of rats, which were introduced alcohol-prednisolone mixture. The distinct depletion of the cyto-

plasm of mucous-forming cells of the mucous membrane of the: a – fundal; b – the prepyloric; c – the pyloric parts of 

the PAS -positive material. PAS-reaction. ×200 

 

 

     
а                                                          b 

 

     
c                                                               d 

Fig. 7. The stomach of the rats, which were injected alcohol-prednisolone mixture. Stromal edema and pronounced full-

blooded of the capillary network stasis of erythrocytes, bleeding in: a, b – fundal; c, d – pyloric parts. Hematoxylin-

eosin. ×100 

 

Prophylactic and therapeutic administration of 

dry cabbage extract on the background of an alcohol-

prednisolone mixture positively affected the histologi-

cal condition of the gastric mucosa of rats. At the same 

time, the severity of the effect depended on the dose of 

dry cabbage extract. Thus, according to the adminis-

tered doses, the pathological process on microscopic 

preparations was followed up: 30 mg/kg in 60 %,  

40 mg/kg in 50 %, 50 mg/kg and 60 mg/kg in 20 % of 

animals. 

With an increase in the dose of the studied dry ex-

tract of cabbage, not only the proportion of rats with 

pathology, but also the severity of the pathology itself 

was reduced. 

In rats receiving the extract at a dose of 30 mg/kg, 

in general, a few acute ulcers spread in most cases to the 

entire depth of the mucous membrane; surface erosion, 

which is quite widespread in length, also occurred  

(Fig. 8). After the introduction of dry cabbage extract at a 

dose of 40 mg/kg, the depth of the ulcers did not exceed 

½ - ⅓ the length of the glandular tubes, the safety of the 

remaining basal gland fragments was higher than in the 

control pathology group. The presence and extent of 

surface erosion was reduced (Fig. 8). 
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а                                    b 

 

  
c                                       d 

Fig. 8. The stomach of rats injected with dry cabbage 

extract at a dose of 30 mg/kg (a, b) and 40 mg/kg (c, d) 

against the background of an alcohol-prednisolone mix-

ture: a – the ulcer defect is spread to the entire depth of 

the mucous membrane of the prepyloric section; 

 b – formed surface erosion in the fundal; c – the depth of 

the ulcer does not exceed ½ the length of the glands;  

d – moderate surface erosion in the state of formation in 

the prepyloric part. Haematoxylin-eosin. ×100 

 

Subject to the introduction of dry cabbage extract 

in doses of 50 and 60 mg/kg, all the microsamples of the 

stomach had only a different severity of surface mucosal 

erosion (Fig. 9). In most cases, destructive changes were 

observed only in the prepyloric zone of the stomach. 

Outside the zones of destruction, the morpholog-

ical state of the parietal and main cells of the intrinsic 

and intermediary glands was close to the intact control 

(Fig. 10). 

Hemodynamic disorders and stromal edema of the 

mucous membrane in all animals are clearly reduced, 

only in some rats to which dry extract of cabbage was 

administered at a dose of 30 mg / kg, there were ob-

served small individual areas with expansion of part of 

the subepithelial capillaries without signs of pronounced 

congestion (Fig. 10). 

In general, with an increase in the dose of the ex-

tract against the background of the introduction of an alco-

hol-prednisolone mixture, a larger volume of the mucous 

membrane on microscopic specimens had a histological 

structure typical of the studied zone (Fig. 11). 

 

 
а 

 

 
b 

 
 

c 

 
d 

Fig. 9. The stomach of rats injected with dry cabbage 

extract at a dose of: a, b – 50 mg/kg; c, d – 60 mg/kg on 

the background of an alcohol-prednisolone mixture. 

Surface erosion of various stages of formation (a, b, d), 

ulcerative defect (c) of the prepyloric part. Haematoxy-

lin-eosin. ×100, ×200 
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а                                           b 

 

  
c                                           d 

 

Fig. 10. The stomach of rats injected with dry extract of 

cabbage at a dose of: a – 40 mg/kg; b – 50 mg/kg; 

 c, d – 30 mg/kg against the background of an alcohol-

prednisolone mixture. The state of the main and parietal 

cells, the lumen of the glandular tubes corresponds to the 

normal; expansion of subepithelial capillaries without 

signs of expressive plethora in the prepyloric (c) and 

pyloric (d) parts. Haematoxylin-eosin. ×200 

 

Power mucoid synthesis cells cover-pit epitheli-

um, additional cells of their own and intermediary 

glands, cells of the pyloric glands are distinctly enlarged 

in comparison with the control conditions and did not 

differ significantly between the groups (Fig. 12). 

Altan also reduced the severity of erosive damage 

to the mucosa of the stomach. Acute ulcer was detected 

in 20% of rats in prepyloric area, the defect extended to 

the entire depth of the mucosa. Yet 40% of the rats ob-

served various intensities of surface erosion in prepyloric 

and pyloric parts (Fig. 13). 

The areas which damage the structure of the mu-

cosa in many areas of conventional (Fig. 14, a). How-

ever noted focal stromal edema in the majority of rats 

(Fig. 14, b) and hemocapillary disorders in the form of 

pronounced plethora of capillaries and small hemor-

rhages with disruption of the structure of the glands 

(Fig. 14, c, d). 

 

    
а 

 

 
b 

 

 
c 

 

 
d 

Fig. 11. The stomach of rats injected with dry cabbage 

extract at a dose of: a – 30 mg/kg; b – 40 mg/kg;  

c – 50 mg/kg; d – 60 mg/kg on the background of an 

alcohol-prednisolone mixture. The normal state of differ-

ent parts of the mucous membrane: pyloric (a), prepylo-

ric (b), fundal (d). Haematoxylin-eosin. ×200. 
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а                                           b 

 

 

    
c                                          d 

 

Fig. 12. The stomach of rats injected with dry extract of cabbage at a dose of: a – 30 mg/kg; b – 40 mg/kg;  

c – 50 mg/kg; d – 60 mg/kg on the background of an alcohol-prednisolone mixture. A distinct increase in the intensity 

of the PAS-reaction in mucus-forming cells of various parts of the mucous membrane. PAS-reaction. ×200 

 

 

             
а                                           b                                           c 

 

Fig. 13. The stomach of rats with administered Altan at a dose of 1 mg/kg on the background of an alcohol-

prednisolone mixture: a – acute ulcer in the prepyloric section; extensive surface erosion in various parts of the mucous 

membrane (b – prepyloric, c – pyloric). Haematoxylin-eosin. ×200 
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а                                                      b 

 

    
c                                               d 

 

Fig. 14. The stomach of rats with administered Altan at a dose of 1 mg/kg on the background of an alcohol-

prednisolone mixture: a – normal histostructure in the prepyloric section; b – focal stromal edema in the pyloric section; 

c – hemorrhages with a violation of the mucous membrane structure in the prepyloric; d – pyloric parts. Hematoxylin-

eosin. ×100 

 

The activity of the main cells of their own glands 

varied in different parts of the bottom and the prepyloric 

zone. The functional activity of mucous-forming ele-

ments of the mucous in different parts of the mucous 

membrane varied, quite often mosaically reduced, alt-

hough, in general, it was visually more than in the con-

trol pathology (Fig. 15). The results of a comparative 

semi-quantitative assessment of the effects of various 

doses of cabbage extract on the severity of morphologi-

cal signs of an acute ulcerative-erosive process in the 

gastric mucosa are shown in the table. 

As can be seen from the table, cabbage extract in 

all studied doses had a positive effect on the condition of 

the gastric mucosa of rats under the conditions of the 

introduction of an alcohol-prednisolone mixture in all 

studied parameters, with the exception of a dose of  

30 mg/kg, which did not have a significant gastroprotec-

tive effect. 

 

    
а                                                   b 

Fig. 15. The stomach of the rats, which were injected Altan at a dose of 1 mg/kg on the background of alcohol-

prednisolone mixture: different expression PAS-positive reaction (a – normal; b – reduced) in prepyloric part of the 

mucous membrane. PAS-reaction. ×200 

 



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                              №3(19) 2019 

 

 
40 

With an increase in the dose of the extract to  

40 mg/kg and 50 mg/kg, the effectiveness of the effect 

increased, but with the use of the extract at a dose of  

60 mg/kg, there was no significant decrease in the 

morphological signs of an acute ulcer-erosive pro-

cess. Thus, the obtained results allowed to state the 

most pronounced protective effect among the studied 

doses of dry cabbage extract at a dose of 50 mg/kg 

(Table 1). 

The comparison drug Altan was inferior to the 

studied doses of dry cabbage extract in all or most of the 

selected parameters. 

 

Table 1 

The effect of dry cabbage extract on the severity of morphological signs of the pathological process in the stom-

ach of rats induced by an alcohol-prednisolone mixture, points, M (LQ; UQ) 

Groups of rats 

Signs 

Presence of de-

structions 

Stromal  

edema 

Hemocapillary  

disorders 

Force 

PAS-reaction outside the 

zones of destruction 

Intact control (IC) 0(0;0) 0(0;0) 0(0;0) 3(3;3) 

Control pathology (CP) 4(3;4)* 3(3;3)* 3(2;3)* 1(1;1)* 

Control pathology + сab-

bage extract 30 mg/kg 
3(2;4)* 0(0;1)** 1(0;1)** 3(2;3)** 

Control pathology + сab-

bage extract 40 mg/kg 
1(0,5;2)*/**/# 0(0;0)**/ω 0(0;0)**/ω 3(3;3)**/ω 

Control pathology + сab-

bage extract 50 mg/kg 
0,5(0;0,5)**/#/ψ 0(0;0)**/ω 0(0;0)**/ω 3(3;3)**/ω 

Control pathology + сab-

bage extract 60 mg/kg 
0,5(0;0,5)**/#/ψ 1(0;1)**/ω 0(0;0)**/ω 3(2;3)**/ω 

Control pathology + Altan 

1 mg/kg 
1(0;1)**/# 2(2;2)*/**/#/ 1(1;2)*/** 2(2;2)*/** 

р 0.0010 0.0002 0.0007 0.0037 
Note: * – differences are statistically significant with respect to group IC; ** – differences are statistically significant with respect to 

group CP; # – differences are statistically significant with respect to group сabbage extract 30 mg/kg; ψ – differences are statistical-

ly significant with respect to group сabbage extract 40 mg/kg; ω – differences are statistically significant with respect to group Altan 

1 mg/kg 

 

Thus, the introduction of an alcohol-prednisolone 

mixture to rats resulted in a pronounced acute ulcerative-

erosive process in various parts of the gastric mucosa, 

which was accompanied by significant hemocapillary 

disorders and stromal edema. 

In most cases, the ulcers spread to the entire depth or 

most of the glandular tubes. In areas outside the zones of 

destruction, a decrease in mucoid secretion by cells of the 

gastric superficial-foveolar epithelium, additional cells of its 

own glands, glandular cells of the pyloric glands, stimula-

tion of pepsin production, increased acid formation were 

observed. That is, the aggressiveness of the gastric juice 

increased with a decrease in the protective effect of mucus.  

The studied dry cabbage extract reduced the se-

verity of the acute ulcerative-erosive process and hemo-

capillary disorders and edema. Under the influence of dry 

cabbage extract, the destruction zones were limited, the 

processes of mucoid synthesis stabilized, the severity of 

pepsin and acid formation decreased (by the morphologi-

cal state of the parietal and main cells). All this indicates 

that the studied dry cabbage extract exhibits gastropro-

tective properties. The most distinct positive effect mani-

fests itself in a dose of 50 mg/kg. 

The comparison drug Altan at a dose of 1 

mg/kg improves the barrier function of the mucous 

membrane of the stomach, increases the level of neu-

tral mucopolysaccharides compared with the control 

pathology. However, in terms of gastroprotective ef-

fect, Altan is inferior to dry cabbage extract in the 

most effective dose of 50 mg/kg. 

 

7. Conclusions from the study and prospects 

for further development in this area 

1. According to the severity of the gastroprotective 

effect, the dry extract of cabbage exceeded the domestic 

herbal comparator drug Altan at a dose of 1 mg/kg. 

2. The results indicate the promise of further ex-

perimental studies of the pharmacological properties of 

dry extract of cabbage in order to create an effective anti-

ulcer herbal medicine. 

 
References 

1. Hastroenterolohiia. Vol. 2 / ed. by Kharchenko N. V., Babak O. Ya. Kirovohrad: Polium, 2017. 432 p. 

2. Suchasni klasyfikatsii ta standarty likuvannia zakhvoriuvan vnutrishnikh orhaniv. Nevidkladni stany v terapii / ed. by Mos-

tovyi Yu. M. Kyiv: Tsentr DZK, 2016. 688 p. 

3. Vdovychenko V. I., Shvydkyi Ya. B., Ostrohliad A. V. Fenomen Helicobacter pylori-nehatyvnoi vyrazky ta yoho mistse v 

klinichnii praktytsi // Suchasna hastroenterolohiia. 2017. Issue 6 (98). P. 102–107. 

4. Suchasni pidkhody do diahnostyky ta vedennia khvorykh na vyrazkovu khvorobu shlunka ta dvanadtsiatypaloi kyshchky 

na pervynnomu rivni medychnoi dopomohy / Khimion, L. V., Yashchenko, O. B., Danyliuk, S. V., Sytiuk, T. O. // Semeinaia 

medytsyna. 2018. Issue 1 (75). P. 6–11. 

5. Pro zatverdzhennia ta vprovadzhennia medyko-tekhnolohichnykh dokumentiv zi standartyzatsii medychnoi dopomohy pry 

peptychnii vyraztsi shlunka ta dvanadtsiatypaloi kyshky. Unifikovanyi klinichnyi protokol pervynnoi, vtorynnoi (spetsializovanoi) 



Scientific Journal «ScienceRise: Pharmaceutical Science»                                                                     №3 (19)2019 

 
41 

medychnoi dopomohy «Peptychna vyrazka shlunka ta dvanadtsiatypaloi kyshky u doroslykh». Adaptovana klinichna nastanova 

«Peptychna vyrazka shlunka ta dvanadtsiatypaloi kyshky»: Nakaz MOZ Ukrainy No. 613. 03.09.2014. URL: 

http://old.moz.gov.ua/ua/portal/dn_20140903_0613.html  

6. Sereda P. I., Maksiutina N. P., Davtian L. L. Farmakohnoziia. Likarska roslynna syrovyna i fitozasoby. Vinnytsia: Nova 

knyha, 2006. 352 p. 

7. Pozdniakova A. Yu., Kutsenko T. O. Rol biolohichno aktyvnykh rechovyn lypy sertselystoi u likuvanni vyrazkovoi 

khvoroby // Klinichna farmatsiia. 2010. Vol. 14, Issue 2. P. 61–64. 

8. Kononenko N. M., Mirzaliiev M. T. Eksperymentalne vyvchennia protyvyrazkovoi aktyvnosti ekstraktu kapusty horodnoi 

na modeli spyrtovo-prednizolonovoi vyrazky shlunka v shchuriv: proceedings // Advances of science. Karlovy Vary, Kyiv, 2018.  

Р. 1693–1696. 

9. Kononenko N. M., Mirzaliiev M. T. Vplyv ekstraktu kapusty horodnoi na sekretornu funktsiiu shlunka: proceedings // 

Liky – liudyni. Suchasni problemy farmakoterapii i pryznachennia likarskykh zasobiv. Kharkiv: NFaU, 2018. P. 170–171.  

10. Kononenko N. M., Mirzaliiev M. T. Vplyv sukhoho ekstraktu kapusty horodnoi na motorno-evakuatornu funktsiiu 

kyshechnyka: proceedings // Mekhanizmy rozvytku patolohichnykh protsesiv i khvorob ta yikhnia farmakolohichna korektsiia. 

Kharkiv: NFaU, 2018. P. 124–125. 

11. Aliev A. D. Vliianie prednizolona na razvitie eksperimentalnykh iazv zheludka u krys: proceedings. Makhachkala, 1973. 

Vol. 4. P. 19–20. 

12. Merkulov G. A. Kurs patologogistologicheskoi tekhniki. Moscow: Meditsina, Leningr. otdelenie, 1969. 424 p. 

13. Pirs E. Gistokhimiia teoreticheskaia i prikladnaia. Mosocw: Izd-vo inostran. lit., 1962. 962 p. 

14. Salimov R. M. Osnovnye metody statisticheskoi obrabotki rezultatov farmakologicheskikh eksperimentov // Rukovod-

stvo po eksperimentalnomu (doklinicheskomu) izucheniiu novykh farmakologicheskikh veshhestv. Moscow: Remedium, 2000.  

P. 349–454. 

15. Lapach S. N., Chubenko A. V., Babich P. N. Statisticheskie metody v medikobiologicheskikh issledovaniiakh s ispol-

zovaniem Excel. Kyiv: Morion, 2001. 320 p. 

16. Rebrova O. Iu. Statisticheskii analiz meditsinskikh dannykh. Primenenie paketa prikladnykh programm STATISTICA. 

Moscow: MediaSfera, 2006. 312 p. 

17. Kryshen P. F., Pruglo Iu. V. Morfologicheskaia diagnostika zabolevanii zheludka i dvenadtsatiperstnoi kishki. Kyiv: Zdo-

rov'ia, 1978. 184 p. 

 

Рекомендовано до публікації д-р фарм. наук Владимирова І. М. 

Received date 14.05.2019 

Accepted date 12.06.2019 

Published date 28.06.2019 

 

Nadiia Kononenko, MD, Professor, Head of Department, Department of Pathological Physiology, National 

University of Pharmacy ,Pushkinska str., 53, Kharkiv, Ukraine, 61002 

E-mail: kononenkonn76@gmail.com 

 

Mirzachan Mirzaliev, Postgraduate student, Department of Pathological Physiology, National University of 

Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 

Е-mail: patology@nuph.edu.ua 

 

Valentina Chikitkina, PhD, Associate Professor, Department of Pathological Physiology, National University 

of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 

E-mail: valentina.chikitkina@gmail.com 

  


