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Morphometric characteristics of the walls of the stomach after modeling mild 

traumatic brain injury in white rats  

V.B. Salamov, K.R. Ochilov 

Bukhara branch of RSCEMP, Bukhara State Medical Institute Republic of 

Uzbekistan, Bukhara 

Abstract: The article states that the study of scientific literature data revealed a 

lack of information about changes in the morphometric parameters of the walls of the 

stomach at different periods of traumatic brain injury. It is noted that there are serious 

deviations in the morphometric parameters of the walls of the stomach in the 

syndrome of "acute damage to the stomach" after a traumatic brain injury.    

Purpose of the research: To conduct a morphometric study of the walls of the 

stomach in white rats with acute damage to the stomach in different periods of 

traumatic brain injury. 

Materials and research methods. The work was carried out on 135 white 

outbred rats of 3 months of age of both sexes, weighing about 150-170 grams. A 

traumatic brain injury was caused by the TBI model "traffic accident". Morphometric 

changes in the walls of white rats were studied in all periods of traumatic brain 

injury. 

Results of the research: The article states that the syndrome of "acute injury to 

the stomach" in the acute period of TBI was characterized by an increase in the total 

thickness of the stomach wall and its mucous membrane, submucosa, height of the 

gastric glands, smoothing of gastric folds and dimples due to edema and impaired 

microcirculation in the walls stomach of white rats. These changes persisted in the 

pyloric part of the stomach until the middle of the intermediate period of TBI. In the 

third period, a decrease in the thickness of the mucous membrane, the height of the 

gastric glands, which can be thought of, about the secretory dysfunction of the 

stomach, was determined. The article describes the correlation of morphometric 

parameters with periods of TBI. The consequences of morphometric deviations of the 

walls of the stomach and the timing of their recovery are indicated. 

Conclusions: It was found that morphometric changes in the stomach wall are 

typical in all periods of traumatic brain injury. These morphometric changes occur as 

a result of a violation of the nervous regulation of the stomach against the 

background of spasm and a violation of microcirculation in the stomach wall of white 

rats in response to traumatic brain injury. 

Keywords: modeling of traumatic brain injury, white rat, acute injury of the 

stomach, morphometry of the walls of the stomach. 

 

Relevance of the problem: The function of the gastrointestinal tract is seriously 

impaired in victims with traumatic brain injury in proportion to the severity of the 

injury. A specific complication of the acute period of TBI is the syndrome of "acute 

damage to the stomach". [2,3,4,12] 

Violation of microcirculation in the walls of the stomach and a violation of the 

secretory and motor function of the stomach against the background of autonomic 
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nervous dysregulation contributes to a real risk of ulceration and bleeding from the 

upper gastrointestinal tract. 

Restoration of the function of the gastrointestinal tract in traumatic brain injury 

occurs last after the clarification of the consciousness of patients, correction of 

respiratory, hemodynamic and volemic disorders [1,7,8,9,10,17] 

The study of the available literature data revealed a lack of information about 

changes in the morphometric parameters of the stomach in different periods of 

traumatic brain injury. Morphometric changes in the walls of the stomach in the 

syndrome of "acute gastric injury" require in-depth study to improve the methods of 

protection of the stomach in traumatic brain injury [5,6,13,14,15,16,17,18]     

Purpose of the research: To conduct a morphometric study of the walls of the 

stomach in white rats with acute damage to the stomach in different periods of 

traumatic brain injury. 

Examination method: We induced a craniocerebral injury in white rats with a 

horizontal frontal shock model of TBI by simulating a road injury. (Fig. 1)      

 

 
 

Figure No. 1 Model "Road traffic accident". 

This method simulates a traumatic brain injury and all the necessary details of a 

traffic accident - a head-on collision, acceleration of a car, acceleration of an 

experimental animal, inertial movement of body parts. This model is comfortable, 

stable to use, and close to the conditions of a traffic accident. A wheeled transport 

device consists of a wooden track, a vehicle moving on it, on which an animal is 

attached, and a wooden barrier where the animal hits with its head end. The wooden 

track was 130 cm long and 15 cm wide, and the vehicle was 20 cm long, 13 cm wide 

and 5 cm high. With a 45-degree inclination of the track, the vehicle's speed reached 

up to 16 km/h at the end of the track before hitting the obstacle. Reproduction of a 

mild craniocerebral injury was performed against the background of inhaled general 
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anesthesia with isoflurane in appropriate doses depending on the body weight of the 

animal. The rat was placed prone on the cart, with the animal's head not fixed on the 

headrest. The cart with the rat moved along a lowered wooden path, on the way of 

which an obstacle was created for the collision of the animal's head. At the same time, 

the angle of the descent of the track is 45 degrees and the mass of the cart without a 

rat is 500 gr., The length of the track is 1.3 meters. Thus, we caused mild traumatic 

brain injury in white rats. 

Object of examination: The work was carried out on 135 white outbred rats of 

3 months of age of both sexes, weighing about 150-170 grams. 10 white outbred rats 

were included in the control group, which was not caused by TBI, their morphometric 

parameters of the stomach sections were studied to compare the results with the 

experimental group. All other experimental animals received a mild craniocerebral 

wound. They were slaughtered on the 3rd, 7th, 14th, 21st, 28th days corresponding to 

the periods of TBI. Histological material was stained with hematoxylin and eosin. 

Morphometry of various sections was carried out - the cardiac and pyloric parts, the 

body of the stomach using ( DN-107T / Model NLCD-307B (Nobel, China), ocular 

micrometer. The total thickness of the stomach wall and the thickness of the mucosa, 

submucosa, muscle membranes, the height of the gastric folds, the depth of the 

gastric pits, the height of the gastric glands in the cardial part, the body and the 

pyloric part of the stomach, the number of main, parietal, accessory cells.  

Results of the research and discussion: In the acute period of mild traumatic 

brain injury, a morphometric study of the walls of the stomach of white rats revealed 

a thickening of all its departments. The total thickness of the stomach walls increases 

towards the pyloric part. The thickness of the mucous membrane is; in the cardial part 

397.5±2.9 µm, in the body area 497.5±3.4 µm, in the pyloric part 445.9±5.2 µm. The 

inner surface of the mucous membrane is not smooth and very diverse. It has gastric 

folds, gastric fields and gastric dimples, which create a kind of relief of the inner 

surface. During the study, we measured the height of the gastric folds. It is 205.4±1.8 

µm in the cardial part, 215.3±2.2 µm in the body region, and 221.5±3.1 µm in the 

pyloric part. Gastric folds and gastric fields are visible to the naked eye, in the region 

of lesser curvature they are located longitudinally, as if a continuation of the folds of 

the esophagus. In other areas, the folds have a different direction. Between the folds 

are gastric fields. There are gastric dimples on the fields. The ducts of the gastric 

glands open into each dimple. Gastric dimples are microscopic in size. Their depth is 

not lonely in different parts of the stomach. In our study, we measured their depth in 

the cardiac region, which is 92.6 ± 0.6 μm, in the body of the stomach 102.3 ± 0.8 

μm, in the pyloric region 224.5 ± 1.1 μm. The deepest gastric pits are in the pyloric 

region, which are almost half the size of the thickness of the gastric mucosa of this 

part. The depth of the gastric pits in the pyloric part is higher than in the rest of the 

stomach. The size of the gastric folds and dimples decreases in the acute period and 

this indicator remains until the middle of the intermediate period Fig. 2. 

We have studied the structure and height of the gastric glands, which are located 

in the lamina propria of the mucous membrane. Fundic or own glands of the stomach 

are found mainly in the fundus and body of the stomach. Cardiac and pyloric glands 
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are found in the same parts of the stomach. The fundic glands are unbranched long 

tubular glands. Cardiac - unbranched simple tubular glands. The pyloric glands of the 

stomach are short branched glands. They are rare. The height of the glands of the 

gastric mucosa is 19.1±0.2 µm in the cardial part, 16.4±0.3 µm in the body region, 

and 21.3±0.4 µm in the pyloric part. In the glands of the stomach, the main, parietal 

and additional exocrine cells are distinguished. Chief cells synthesize pepsinogen 

(pepsin precursor), parietal cells produce hydrochloric acid, and accessory cells 

produce mucus. The submucosa consists of a loose connective tissue in which the 

neurovascular plexus is located. The thickness of the submucosa varies in the cardial 

part 30.3±0.2 µm, in the body area 38.3±0.5 µm, in the pyloric part 41.5±0.3 µm. 

The muscular coat consists of 3 layers of smooth muscle cells: outer 

longitudinal, middle circular, inner oblique. The thickness of the muscular membrane 

varies in the cardial part 230.2±2.3, in the body area 234.8±2.4 µm, in the pyloric part 

296.4±2.8 µm. The muscular membrane of the fundus of the stomach has the smallest 

thickness 186.3 ± 1.4 microns. This membrane is well developed in the pyloric part 

of the stomach. 

Morphometry of the wall of the cardial part of the stomach after TBI. 

Figure 3 
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Figure No. 2 Morphometry of the wall of the cardial part of the stomach after trauma after 

TBI on the 3rd day. There is swelling of the mucous membrane, submucosa, smoothness of the 

gastric folds.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure No. 3 Morphometry of the wall of the cardial part of the stomach on the 7th day after 

injury after TBI. There is a regression of edema of the mucous membrane, submucosa, restoration 

of the relief of gastric folds.  

 
 

Morphometry of the wall of the pyloric part of the stomach after TBI. Figure 4 
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Figure No. 4 Morphometry of the mucous membrane of the pyloric part of the stomach before 

injury. Normal branched glands of the stomach are visible. 

 

 

 

 



British Medical Journal Volume-2, No 4 
10.5281/zenodo.6874698 

49 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure No. 5 Morphometry of the mucous membrane of the pyloric part of the 

stomach 3 days after TBI. Edema of the glandular tissue of the stomach, an increase 

in the height of the glands, closure of the ducts of the glands.       

  

Conclusion: Thus, the results of the study show that in the process of 

developing a traumatic disease, edema and a violation of the microcirculatory bed in 

the microvessels of the stomach walls are caused. Morphometric changes in the walls 

of the stomach are typical in all periods of TBI. In the acute period, capillary 

dilatation, diapedetic hemorrhages, pronounced edema and subsequent thrombosis of 

small vessels are characteristic. These deviations are expressed by an increase in the 

thickness of the mucous membrane, the height of the gastric glands and the 

submucosa, where the neurovascular formations are located. In the second period of 

TBI, there was a regression of the above morphometric changes, but they persisted in 

the pyloric part of the stomach until the beginning of the long-term period. The 

remote period is characterized by a decrease in the thickness of the mucous 

membrane and the height of the gastric glands, indicating a violation of the secretory 

function of the stomach. In this period, lymphocytic infiltration and subatrophic 

processes in the walls of the stomach are noted. This requires the improvement of 

methods for protecting the stomach in traumatic brain injury with the use of new 

drugs in the experiment and in practice. 
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