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Abstract: One of the main issues of modern medicine, surgery, traumatology, urology, gynecology, 

neurosurgery, oncology, otorhinolaryngology, maxillofacial surgery is to stop the mine flow during and after 

surgery. In recent years, the number of local mining equipment has been increasing. This raises the question of 

whether these agents should be chosen based on their efficacy and safety. The value of a local anti-mine agent is 

limited in most studies to the study of its hemostatic effectiveness, that is, its main criterion is the question of 

stopping primary and secondary mining. But when using these drugs for cleaning wounds, studying the effect of 

the drug on soft tissues on the surface of the wound will help to positively resolve the issue of primary wound 

burns. 

Currently, due to the increasing exposure to anti-inflammatory substances in modern medicine, the development 

of new effective types of them is becoming an urgent issue. In this matter, local hemostatic drugs are of great 

importance. Local hemostatic drugs are used both for diffuse bleeding and for bleeding from large vessels. 

Today, there are various locally used hemostatic agents with different chemical compositions. Various chemical 

substances and their mixtures are used for their production. When checking the effectiveness of these 

substances, their safety level, ease of use, price and other factors are taken into account. 

Despite the large number of local mine suppressants, among them there are very few drugs that can be used 

universally.Therefore, the creation of highly effective local mine deterrents is an actual issue.  
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1. Introduction 

One of the main tasks is to effectively stop the mining flow in injuries and operations. Massive and poorly 

controlled bleeding seriously affects the general condition of the patient and is considered one of the factors that 

negatively affect wound healing (4,6.9). Pharmacological methods of mining can be conditionally divided into 

two. The first is systemic anesthesia, i.e. intravenous administration of anesthetics, and the next is local 

anesthetics, when a special anesthetic is applied to the surface of a local wound. 

Despite the large number of local mine suppressants, among them there are very few drugs that can be used 

universally.Therefore, the creation of highly effective local mine deterrents is an actual issue.   

One of the main tasks of medicine is to create drugs that do not have a harmful effect on the body. Of great 

interest is the use of cellulosic material in the production of mine retardants. One of the advantages of cellulose 
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is that it is obtained from a plant, and when it is made into a medicine, it is considered to have antiseptic 

properties. In the preparation of drugs from cellulose, its source is unlimited, and it is very important in the 

preparation of cheap drugs. 

Aim of the research:   

Morphological study of tissues around the wound after stopping mining by sprinkling Hemoben powder on 

bleeding wounds of different depths in the soft tissue of the face-jaw area of animals. 

2. Materials and methods 

 The experiment was conducted on Chinchilla rabbits weighing 2.5-3.0 kg. 

Rabbits were divided into four groups for the experiment: 

1. There are 6 intact rabbits 

2. Drainage from an untreated acute wound - 6. 

3. Ashing of Hemoben in drainage from superficial wounds 6. 

4. Ashing of Hemoben in the discharge from a wound with damaged skin in the epidermis and dermis-6. 

5. Morphological changes in the mine clot due to the addition of hemoben to the mine drop. 

 After the hairs in the experimental area were scraped off under intravenous anesthesia of the rabbits, wounds 

were made in the submandibular and submandibular areas using a sharp scalpel. After the necessary medicinal 

treatment, the wounds were sutured using silk sutures, an aseptic bandage was applied, and traditional medicinal 

treatments were prescribed.  

   Microscopic examination of the experimental wounds of the first group shows that the bottom of the wound 

and the surrounding tissues bled out, and the surface of the wound is covered with blood. Erythrocytes have not 

lost their granular and pigmented appearance. Transfused blood, including erythrocytes, retained the appearance 

of small yellow-red granules without clotting. If the epidermis and dermis of the skin in the face-maxillary 

region are damaged and a bleeding wound is formed deep into the muscle layer, the bottom of the wound 

consists of muscle tissue, blood loss is determined, i.e. , an accumulation of erythrocytes, is scattered without 

the formation of clots on its surface (Fig. 2). 

 

1-  fig. Experimental acute wound of the face-jaw area, day 3, hemorrhages on the surface of the wound 

and surrounding tissues. Paint: G-E. Floor: 10x10. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 44 No. 4 (2023) 

__________________________________________________________________________________ 

6181 
 

 

Figure 2. A deep wound of the soft tissues of the face-jaw area, the drug was not applied. The bottom of 

the wound consists of a muscle layer, on the surface of which is a collection of uncoagulated blood - 

erythrocytes. 

 

Figure 3. Scattered placement of blood erythrocytes on the surface of a wound deep to the skeletal muscle 

without clotting. Paint: G-E. Floor: 10x40. 

When studied under a microscope lens, it becomes clear that the bottom of the wound consists of skeletal 

muscle tissue, muscle bundles, between them and on the surface of the blood erythrocytes are scattered without 

clotting (Fig. 3) 
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Figure 4. A deep-seated ulcer of the soft tissues of the face-jaw area up to the bony membrane, without 

coagulation of the shed blood, scattered erythrocytes. Paint: G-E. Floor: 10x40. 

 

 

5- fig. Microscopic view of an untreated wound after 10 days. At the bottom of the wound, non-coagulated 

blood cells are seen along with the inflammatory infiltrate. Paint: G-E. Floor: 10x10. 

As a result of the experiments, melodies were revealed 

        Examinations show that blood has been poured into the bottom of the wound and the surrounding tissues, 

and the surface of the wound is covered with blood, blood has been poured into the muscle 

 tissue of the bottom of the wound, that is, a collection of erythrocytes is scattered on the surface of the wound 

without clotting. When studied with a large lens of a microscope, the bottom of the wound is skeletal muscle 

tissue, muscle tufts are identified, and their between and on the surface of blood erythrocytes, it is observed that 

they are scattered without clotting 

To study the effect of the Hemoben drug on mining 

Microscopic changes in the clot after instillation of hemoben into the non-coagulated bone were studied. 

When a drop of blood coagulated under the influence of Hemoben was studied under a microscope, it was found 

that the proteins in the blood plasma liquid were denatured in a short period of time under the influence of the 
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drug and formed a light purple thin fibrillar network, the fibrillar protein has a dense and homogeneous structure 

in some areas, and in other places it consists of a vacuolated thin fibrillar network (6 - fig). It is observed that 

the Hemoben drug binds blood cells, including erythrocytes, in a drop of blood, and creates a light brown 

product. It is determined that this brown product contains fine granular pigmentation originating from 

erythrocytes (Fig. 7).  

 

6- fig. A drop of blood coagulated under the influence of hemoben, plasma proteins in the form of a 

fibrillar network, blood cells combined with hemoben, formed a light brown product. Paint: G-E. Floor: 

10x10 

Figure 7. The brown product contains hemoglobinogenic pigmentation, with fibrillar protein finely 

vacuolated. Paint: G-E. Floor: 10x40 

     In the next group of patients, when an experimental wound appears on the skin of the face-jaw area, when a 

part of the dermis is damaged and removed, the deep areas of the dermis, i.e., the connective tissue and 

countless blood vessels in it, rupture, and blood flows from the surface of the wound. In order to stop the flow of 

blood, it was found that when hemoben, a new blood clot preparation, was applied to the wound surface, the 

blood coagulated and solidified for 1-2 minutes. Microscopic examination of the tissues of the wounded, blood-
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stopped areas of the skin revealed that tissue structures, white blood cells, red blood cells, and plasma proteins 

coagulate under the influence of hemobene on the surface of the damaged dermis, forming destructible products 

of various sizes. As it deepens from the surface of the wound, it is observed that the fibrous structures of the 

dermis are disorganized, swollen, homogenized, and chaotically located (Fig. 8). As a result, it is determined 

that the connecting cells between the fibers are also chaotically located. Almost all blood vessels of the dermis 

are in a state of spasm, morphologically, the wall is thickened due to swelling, and the cavity is narrowed.  

When studied under the microscope lens, it was found that the dermal tissue was damaged in the superficial 

wound of the skin of the face-jaw area, and the surface of the wound was covered by various disintegrated tissue 

structures. It is observed that these tissue structures are mainly composed of fibrous structures, interstitium and 

fragmented cells. Among the tissue structures, it is determined that the components of the blood flowing from 

the blood vessels, that is, white blood cells, red blood cells, and plasma proteins have coagulated separately, 

joined together in some areas, and formed large clots (Fig. 9). In the areas close to the surface, it is determined 

that connective tissue cells are activated and a small number of inflammatory cells have appeared. The deeper 

the dermal tissue penetrates, the more fibers there are and the fewer cells there are. It is determined that the 

fibrous structures are swollen, swollen and disordered. 

 

 

Figure 8. On the 3rd day, hemoben was applied to the skin of the face-jaw region of the animals, blood 

cells coagulated separately and clots formed on the surface of the wound. Paint: G-E. Floor: 10x10. 
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Figure 9. On the surface of the wound, tissue fragments, blood cells have coagulated and turned into clots. 

Paint: G-E. Floor: 10x100. 

When a superficial wound appeared on the skin of the face-jaw area, and the bleeding from it was stopped with 

the help of hemoben, the tissue of the deep layers of the skin was studied under a microscope, and the following 

data were obtained. It is observed that the hypodermis under the dermis, the fat layer, and the layer of muscle 

cells of the skin are severely swollen, and the blood vessels, bundles of connective tissue, and smooth muscle 

layers are deformed and thinned. It was found that the most developed layer of the swelling process is the 

hypodermis layer under the dermis (Fig. 10). It is determined that the muscle layer and the fatty tissue under the 

skin are relatively slightly swollen. During this 3-day period of the experiment, the lower half of the dermis 

layer, where the wound was formed, thickened due to the proliferation and increase of connective tissue cells 

and the appearance of inflammatory infiltrate. It is determined that the disintegration of the fibrous structures 

between the proliferating and increased connective tissue cells is mixed with the interstitial substance and 

creates a homogeneous structureless substance. 

When studied under the microscope lens, it is observed that swelling and disorganization processes have 

developed in the tissue structures located deep under the wound. In the hypodermis, it is observed that the 

connective tissue cells have switched to proliferative activity, are hypertrophied and hyperchromized 

histotopographically (Fig. 11). It is determined that the skin is separated from the connective tissue around the 

skeletal muscles with a swelling, the muscle fibers are slightly swollen and deformed. 
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Figure 10. Animals with a superficial wound on the skin of the face-jaw area, on the 3rd day, hemoben 

was smeared, and the tissues located deep from the wound were swollen. Paint: G-E. Floor: 10x10. 

 

Figure 11. Tissue structures under the wound are swollen and disorganized. Paint: G-E. Floor: 10x40. 

By the 5th day of the experiment, it is observed that the bottom of the wounded area of the skin is slightly 

deformed, covered with inflammatory infiltrate and small connective tissue tufts. It is determined that the 

connective tissue surrounding the wound and its tube is thickened due to the expansion of blood vessels, 

proliferation of cells, diffuse and focal inflammatory infiltrate (Fig. 12). In this case, it is determined that the 

wall of arterial blood vessels in the dermal tissue is thickened due to swelling and swelling, and the wall of 

venous blood vessels, on the contrary, is thinned. When studied under a microscope lens, it was found that a 
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chronic inflammatory infiltrate of both diffuse and focal form appeared in the deep dermal tissue of the wound. 

In particular, it is observed that the inflammatory infiltrate mainly consists of lymphoid and histiocytic cells 

(Fig. 13). Eosinophilic cells are found among the inflammatory infiltrate.  

 

Figure 12. Animals with a superficial wound of the skin of the face-jaw area, on the 5th day, hemoben was 

smeared, and the tissues located deep from the wound were swollen and inflamed. Paint: G-E. Floor: 

10x10. 

 

13- Fig. Thickening of the wall of arteries in the dermis due to swelling, appearance of focal lymphoid 

infiltration around veins. Paint: G-E. Floor: 10x40. 
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Figure 14. On the 10th day of the experiment, the disintegrated tissue structures on the surface of the 

wound disappeared, replaced by a dense tissue. Paint: G-E. Floor: 10x40. 

By the 10th day of the experiment, due to the effect of the Hemoben drug applied to the surface wound on the 

skin of the face-jaw area and to stop the bleeding, the above-mentioned fragmented tissue pieces and coagulated 

clots formed from blood cells on the surface of the wound were relatively absorbed and absorbed into the 

connective tissue structures. is determined to be gone. As a result, the surface of the wound is stained dark due 

to the absorption of tissue fragments, hemoben-induced blood cells and blood plasma proteins, and it is 

observed that inclusions with hematoxylin and eosinophilic substance in a homogeneous state have appeared 

(Fig. 14). Therefore, it can be predicted that the healing process of tissues and cells on the surface of the wound 

with blood stopped with the help of Hemoben is observed to be significantly accelerated. It was determined that 

the connective tissue of the dermis located at the bottom of the wound and around it has an orderly structure 

compared to previous periods, that is, its fibrous structures are directed and located in one direction. It is 

observed that the cells are also differentiated, become elongated, and decrease in number, but inflammatory 

cells remain among them. 

In this series of experiments, when the skin of the face-jaw area was completely transplanted, a wound appeared 

with the underlying fat and muscle tissue exposed, hemoben was applied to stop the bleeding, and the tissues 

were examined microscopically. In contrast to the wound in the first series, it was found that the surface of the 

wound was covered with a necrotic and inflammatory infiltrative mass from the 3rd day of the experiment, as 

the tissue was removed deeply. It was observed that the fat and skeletal muscle tissue under the wound were 

severely swollen and diffusely inflamed (Fig. 15). It is determined that the blood vessels in the tissue are 

enlarged and full, and blood is poured around some of them in the diapedesis method.  

When examining the surface of the wound and covering it with necrotic masses and the composition of the 

inflammatory infiltrate, it is known that blood cells and plasma proteins coagulated and formed clots under the 

influence of hemoben in the composition of necrosis and infiltrate and combined with the interstitial substance 

of the tissue (Fig. 16). It can also be shown that under the influence of hemobene, an intermediate substance and 

a protein substance in the inflammatory infiltrate formed at the bottom of the wound, coagulation and the 
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formation of a pale eosinophilic homogeneous mass occur. Deeply located connective tissue and vessels are 

reactive, edema and inflammation are observed around them. 

 

Figure 15. A deep wound of the skin of the face-jaw area, on the 3rd day, hemoben was applied, the 

surface of the wound was covered with necrosis and inflammation, the deep tissues were swollen and 

inflamed. Paint: G-E. Floor: 10x10. 

 

Figure 16. The bottom of the deep wound, on the 3rd day, was covered with necrosis and inflammatory 

infiltrate, under the influence of hemoben, blood cells coagulated and formed clots. Paint: G-E. Floor: 

10x40. 
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Figure 17. On the 5th day of the experiment, after hemoben was applied, the appearance of focal lympho-

histiocytic cell infiltrate adjacent to skeletal muscles. Paint: G-E. Floor: 10x10. 

By the 5th day of the experiment, a deep wound of the face-jaw region, that is, a wound in which the epidermis 

and dermis were completely removed, and the underlying fat tissue and muscle fibers were preserved, was 

examined microscopically. it is determined that an inflammatory infiltrate has formed. In this case, 

morphologically, it is observed that the chronic inflammatory infiltrate is similar to granulomatosis with a focus 

in the area near the skeletal muscle (Fig. 17). It is observed that around these inflammatory infiltrate cells, i.e. 

fat infiltrates and spreads from one side to the skeletal muscle side from the other side. When this 

lymphohistiocytic inflammatory infiltrate is studied under a microscope, it becomes clear that a large number of 

eosinophils are present in the infiltrate (Fig. 18). Therefore, it can be concluded that the large amount of 

eosinophils in the inflammatory infiltrate confirms the development of the immunopathological process in the 

tissue, including the exacerbation of the allergic process. To find out, the infiltration of both lymphocytes and 

eosinophils between the autologous tissue around the cell cluster indicates the development of an 

immunopathological process in relation to the autologous tissue.  

 

 

Figure 18. On the 5th day of the experiment, the abundance of eosinophils in the cell infiltrate. Paint: G-

E. Floor: 10x40. 
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Figure 19. Deep wound of the face-jaw area, 10th day, hemoben was applied. Deep skeletal muscles are 

densely surrounded by inflammatory infiltrate. Paint: G-E. Floor: 10x10. 

        By the 10th day of the experiment, it is determined that the inflammatory process developed around the 

deep wound of the face-jaw area has turned into a chronic proliferative form of inflammation and has diffusely 

grown into all surrounding tissues, including muscle, connective and fatty tissues. In this case, it is observed that 

each strand and each fiber of the muscle tissue is surrounded by inflammatory infiltrate, as a result, the muscle 

fibers are deformed, become different sizes, and atrophy. It is determined that the connective tissue between the 

muscle bundles has expanded due to the increase in the volume of the inflammatory infiltrate in it (Fig. 19). It is 

determined that there is a large number of lymphoid cells in the inflammatory infiltrate and they are located in 

individual clusters. When studied with a large lens of a microscope, it became clear that skeletal muscle fibers 

were thinned, each deformed, myofibrils were torn, myolysis occurred, the histotopography of nuclei changed, 

and some of them were destroyed. Intermuscular connective tissue is expanded due to inflammatory infiltrate 

and densely filled with inflammatory cells (Fig. 20). The inflammatory infiltrate contains a large number of 

eosinophils, and it is determined that the inflammatory cells are deformed and destroyed to varying degrees.  

 

 

Figure 20. Inflammatory infiltrate between skeletal muscles and a large number of eosinophils in it. 

Paint: G-E. Floor: 10x40. 
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3. Conclusion 

As a result of the conducted experiments, the tunes were identified: 

            Examinations show that the wound bed and surrounding tissues are covered with blood and the surface 

of the wound is covered with blood, the muscle tissue of the wound bed contains blood that has been poured on 

the surface of the wound, that is, a collection of erythrocytes is scattered without clotting. When studied under 

the microscope lens, the bottom of the wound is skeletal muscle tissue, muscle bundles, and between them and 

on the surface, it is observed that the blood erythrocytes are scattered without clotting.  

           The experiment showed that when the animals created a superficial wound defect on the skin of the face-

jaw area, and the blood flowing from it was stopped with the drug Hemoben, the blood cells and plasma proteins 

coagulated under the influence of the drug, and the tissue fragments that appeared on the wounded surface of the 

tissue were denatured and turned into clots under the influence of the drug. observed. Over time, it was found 

that the pieces of destroyed tissue and coagulated blood cells on the surface of the wound were absorbed, 

replaced by a dense connective tissue consisting of a homogeneous substance with hematoxylin and eosinophilic 

inclusions. When animals develop a superficial wound defect on the skin of the face-jaw area, and the blood 

flowing from it is stopped with the drug Hemoben, under the influence of the drug, blood cells and plasma 

proteins coagulate and become clotted, and the tissue fragments that appear on the wounded surface of the tissue 

are also denatured and turn into clots under the influence of the drug. Over time, pieces of destroyed tissue and 

clotted blood cells on the surface of the wound are absorbed, and it is determined that a dense connective tissue 

consisting of a homogeneous substance with hematoxylin and eosinophilic inclusions has appeared in its place. 
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