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Target. Modern principles of purulent surgery suggest differentiated use of dressings
depending on the phase of the wound process. In recent decades, biodegradable
preparations based on collagen 1-7 have been increasingly used from this perspective.
Collagen and its breakdown products in the wound play a major role in platelet aggregation
and activation of the production of platelet-derived growth factor, which enhances the
proliferation of fibroblasts; chemotaxis of neutrophils and macrophages producing
cytokines - fibroblast growth factors and collagen synthesis (interleukin 1, tumor necrosis
factor, etc.); fibroblast proliferation. The reparative function of exogenous collagen can be
enhanced by adding medicinal regeneration stimulants (methyluracil, honsuride,
cytochrome C, sea buckthorn oil, etc.) to the composition of the preparations 5.

We studied the effect of collagen coatings containing the bacteria Bacillus subtilis,
alfalfa grass extract, and human leukocyte interferon on a purulent wound. Fundamental
research of modern science has made it possible to develop and put into practice many
probiotics, the basis of which are live microbial cultures (Bactisporin, Biosporin, Bactisubtil,
etc.). There are reasons for their use in the treatment of purulent wounds 3, 4. The substance
of alfalfa herb extract and drugs based on it have anti-inflammatory, antioxidant, anabolic,
antibacterial and immunomodulatory effects 2. Many researchers note the wound-healing
and antibacterial effects of human leukocyte interferon (a-interferon) 6.

Material and methods. The main group included 60 patients in whose treatment
collagen coatings were used. Collagen sponges were placed into the cavity of a purulent
wound or onto the wound surface: in the first phase of the wound process - coatings
containing the bacteria Bacillus subtilis, in the second - alfalfa extract and interferon. The
sponges were changed as biodegradation progressed. 60 patients who received traditional
treatment using proteolytic enzymes, antiseptics, and polyethylene glycol-based ointments
formed the control group. General drug therapy was the same in these groups. The
distribution of treatment options in the main and control groups of patients was carried out
using stratified randomization. Purulent wounds in 40 patients (33%) arose after trauma,
in 51 (43%) - as a result of surgical treatment of purulent-inflammatory diseases of soft
tissues, in 16 (13%) - after suppuration of a postoperative wound, in 13 (11%) - as a result
trophic disorders in diabetes mellitus or chronic venous insufficiency. The age of the
patients ranged from 16 to 74 years.

Results. The results of treatment of patients with purulent wounds were assessed
based on the dynamics of the clinical picture (general and local symptoms of the purulent-
inflammatory process), laboratory parameters, and data from bacteriological,
morphological and cytological studies. We assessed the effectiveness of local treatment by
visual characteristics of the wounds (the nature and amount of wound discharge, the
condition of the tissues in the wound, the presence and severity of inflammation), the
severity of pain in the wound area during dressings and at rest. In patients of the main
group, perifocal inflammatory phenomena subsided already on days 3-4, and the amount
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of wound exudate significantly decreased (Table 1), which acquired a serous purulent
character. In patients in the control group, the corresponding condition was observed only
on days 5-7. Collagen coatings provided a good drainage effect, dressings were carried out
painlessly in most cases, since there was no need to remove them from the wound. In the
control group, when using the ointment, many patients observed the bandage sticking to
the wound. Removal of gauze dressings was accompanied by tissue trauma and severe pain,
which required the administration of analgesics before dressing and complicated the
procedure. Side effects when using collagen coatings were noted in 5% of cases. These were
mainly cases of short-term burning and itching in the wound area. In the control group, side
effects reached 10% and were manifested by rash and itching. The complex of clinical
assessment of the effectiveness of local treatment included the following parameters:
reduction in the size of the wound surface, cleansing of the wound from purulent-necrotic
discharge, the appearance of granulations, the beginning of marginal epithelization. The
data obtained indicate that wound cleansing and the onset of the second phase in all
parameters characterizing the wound process occurred faster when using collagen coatings
than in the control group (Table 2).

The rate of wound healing (WHR) as a percentage was determined according to the

method of L. N. Popova (1942):

(5-5,)x100
Erorannl €

where S - is the value of the wound area at the previous measurement;

WHR =

Sn - current area value;
t - number of days between measurements

Table 1
Dynamics of the amount and nature of wound discharge in patients with purulent
wounds
1 day 3-4 day 1 day 3-4 day
Amount of wound discharge

No - - - -
Meager 6 16 5 7

Moderate 20 39 19 31

Abundant 34 5 36 22

Character of wound discharge
Purulent 54 17 55 43
Serous- 6 40 5 17
purulent

serous - 3 - -
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Table 2

Dynamics of healing of purulent wounds in the main and control groups of patients

Main Control Main Control
Number of 54 55 6 5
patients
Frequency of | 1time every daily 1 time every 1 time every
dressings 2-4 days 3-5 days 2 days
Wound 4.8+0.2* 5.6+0.2* 7.8+0.7** 10.441**
cleansing (24
hours)
Granulation 5.9+0.9* 7.3+0.8* 11.5+1.1* 15.2+1.3**
and
beginning of
epithelization
(days)
Subjective
sensations
(number of
patients)
Pain 0 18 1 2
Burning 3 4 0 0
Itching 0 1 0 1
Duration of 11.3+0.3* 13.61+0.4* 19.24+0.6** 22.610.5**
treatment
(days)

Note: * and ** - statistically significant differences between the corresponding

indicators of the main and control groups (p < 0.05)

The rate of wound healing in the main group was 7.4 + 0.6, in the control group - 5.9
* 0.4% per day. The duration of treatment in the main group was 11.3 * 0.3 days, while in
the control group it was 13.6 + 0.4 days. On average, the treatment time in the main group
was 2 days shorter. A bacteriological study showed that the main causative agents of the
purulent process in patients of the main and control groups were staphylococci, less often -
gram-negative flora. In the second phase of the wound process, secondary wound infection
was observed, mainly in the control group of patients. Staphylococci, Pseudomonas
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aeruginosa, Proteus, etc. were sown both in monoculture and in association. In 75.0% of
patients in the main group and 10.0% of patients in the control group, a progressive
decrease in bacterial contamination was noted. In the majority of patients in the control
group, microbial contamination remained at a high level for a long time and by the fifth day
amounted to 105 microorganisms per 1 g of tissue. In the main group of patients, on the 5th
day of treatment, the number of microorganisms in the wound was at the level of 103 per 1
g of tissue (Table 3), and in 20.0% of patients their growth was not observed. In the first
phase, Bacillus subtilis bacteria were detected in the wound in an amount of 104-105 per 1
g of tissue (the first 7-10 days).

Table 3
Dynamics of the number of microorganisms in purulent wounds
Main group Control group
1 day 4.1+0.8x 107 3.8+1.0x 107
5 day 2.940.4x 103* 2.340.7% 10°*
10 day No growth 1.6+0.3x 103

* — statistically significant differences between indicators (p < 0.01)

A morphological study of the preparations obtained on the first day showed that
edematous tissue and pronounced infiltration of leukocytes (mainly neutrophils) and
microorganisms were detected at the bottom of the wound (Fig. 1). Disorders of
microcirculation in the form of hemolymphostasis, swelling of endothelial cells, and tissue
edema are noted. The death of some groups of fat cells and their resorption by macrophages
is observed.

On the fourth day, in patients of the main group there was a decrease in the number
of leukocytes in the tissues surrounding the wound, the number of macrophages increased,
young fibroblasts were detected and the content of mature fibroblasts increased.
Inflammatory changes (increased vascular permeability, edema, leukocyte infiltration)
were less pronounced than in the control group of patients. Islands of granulation tissue
with fibroblasts appeared, which gradually filled the wound defect. By the eighth day, there
was a further increase in the number of fibroblasts and maturation of granulation tissue,
normalization of the microcirculation system - vascular permeability and infiltration of
walls with leukocytes decreased. By day 12, the maturation of granulation tissue
progressed, marginal epithelization was noted, and the content of fibroclasts involved in the
restructuring of connective tissue increased.
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Table 4
Dynamics of cytological characteristics of wounds
1 day 4 day 8 day 1 day 4 day 8 day
Necrotic 28 27 2
Degenerative 2 1 3 20 1
inflammatory
Inflammatory 27 7 9
Inflammatory 2 3 1 15
regenerative
Regenerative 27 5

In the control group, on the fourth day, microcirculation disorders persisted in the
form of hemo-lymphostasis, loosening of basement membranes, and the formation of
microthrombi. Differentiated forms of fibroblasts are few in number; young fibroblasts
predominate. Islands of granulation tissue are detected only on the eighth day. By day 12,
in most cases, the inflammatory reaction persists with further fibrosis and epithelization.
Smear impressions were assessed in 30 patients in the main group and 30 in the control
group (Table 4). On the first day, the cytogram of patients in both groups is represented by
a large number of neutrophilic leukocytes, microorganisms and necrotic detritus. On the
fourth day, small numbers of neutrophilic leukocytes, lymphocytes, single eosinophils, and
macrophages with phagocytosed microbial cells were found in the smears and prints of
patients in the main group. Young fibroblasts appear in large numbers. On the eighth day,
no microbial cells are found in the cytogram.

Profibroblasts and fibroblasts predominate, and active growth of granulation tissue
is noted. The cellular composition is also represented by macrophages, single phagocytic
leukocytes, endothelial cells, and epithelial cells. The smears and fingerprints of patients in
the control group on the fourth day contained large numbers of microorganisms and
neutrophilic leukocytes. Macrophages are less common than in the main group. Single
profibroblasts appear. On the eighth day, the cytogram still contains microbial cells and
many phagocytic leukocytes. There are significantly fewer connective tissue cells than in
smears and fingerprints of patients in the main group.

Thus, it was found that the studied combined collagen coatings have the following
advantages compared to traditional methods of local treatment:

- accelerate the time for cleansing wounds from pus and necrotic masses by 2-3 days;
- more effectively stimulate the development of granulation tissue;

- have fewer adverse reactions and are better tolerated by patients;

- reduce the consumption of dressing material;
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- actively influencing regeneration and epithelization, reducing treatment time,
collagen coatings can be effectively used to prepare the wound surface for autodermoplasty
with large areas of the wound surface;

-collagen preparations are easy to use, their use can be done both in a hospital and on
an outpatient basis.

References:

1. Alisher o‘gli, A. B., & Rafiqovich, Z. A. (2023). QANDLI DIABET ASORATLARIDA
JIGAR PATOMORFOLOGIYASINI KOMPLEKS DAVOLASH. Journal of Universal Science
Research, 1(4), 42-49.

2. Yusufjanovich, E. U, & Rafiqovich, Z. A. (2023). EVALUATION OF THE LIPID
PEROXIDASE INDEX IN DIABETIC COMPLICATIONS. Conferencea, 68-73.

3. Ergashev, U. Y., Mominov, A. T., Malikov, N. M., Yakubov, D. R., & Abdusalomov, B. A.
(2023). MODERN APPROACH TO COMPLEX TREATMENT OF DIABETIC FOOT
ULCERS.(LITERATURE REVIEW).

4. 0gli, A. B. A,, & Rafiqovich, Z. A. (2023). THE MECHANISM OF ACTION OF THE GEL
FORM OF COLLAGEN IN DIABETIC WOUNDS. International Journal of Medical Sciences And
Clinical Research, 3(03), 96-103.

5. Yusufjanovich, E. U, Mamatkulovich, M. B., Fozilovich, M. S., & Rafiqovich, Z. A.
(2023). VOLUME OF OUTPATIENT AND POLYCLINIC SURGICAL CARE PROVIDED IN THE
PRIMARY HEALTH CARE. Open Access Repository, 4(3), 171-186.

6. Ergashev, U, & Zohirov, A. (2023). STUDYING THE EFFICACY OF MODERN
SCLEROTHERAPY IN VASCULAR SURGERY. Journal of Academic Research and Trends in
Educational Sciences, 2(1), 211-217.

7. Momunos, A. T., Manukos, H. M., flky6os, /. P., & Abaycanomos, B. A. (2022).
[IpobsieMbl 06e360/iMBaHUsI B aMbOyJiaTOpHOM  xupypruu. European Journal of
Interdisciplinary Research and Development, 10, 81-89.

8. Ergashev, U. Y, et al. "Efficiency of Percutaneous Minimally Invasive Technologies
in the Treatment of Patients with Obstructive Jaundice." (2022).

9. Yusufjanovich, E. U., Rafiqovich, Z. A., & Tohirovich, G. B. (2023). PRINCIPLES OF
STUDYING LIVER MORPHOLOGY IN EXPERIMENTAL DIABETIC FOOT SYNDROME. World
Bulletin of Public Health, 19, 63-65.

10. Jprames, Y. 0., & 3oxupos, A. P. (2023). U3YYEHUE [TATOMOP®OJIOTNHU
[TEHEHHU [TPU JKCINEPUMEHTAJIBHOM CUH/JIPOME JIMABETUYECKOH
CTOIIBI. European Journal of Interdisciplinary Research and Development, 12, 27-31.

11. Yusufjanovich, E. U,, Irisbaevich, M. G., Rafiqovich, Z. A., & Irsaliyevich, E. K. (2023).
EVALUATION OF EFFECTIVENESS OF SPLENECTOMY IN CHRONIC LEUKEMIAS. World
Bulletin of Public Health, 19, 79-83.

12. Jprames, Y. 10, & 3oxupos, A. P. (2023). OLEHKA 3®®EKTHBHOCTHU
MAJIOUHBA3UBHEIX OIMEPALIMKA MTPU MEXAHWYECKOH »KEJITYXE U NTIPUMEHEHUE
AJITOPUTMA. European Journal of Interdisciplinary Research and Development, 12, 6-16.

209



)
IJ o U R N AL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 3, ISSUE 2 / ISSN 2181-2675

13. Ergashev, Ulugbek Yusufjonovich, Adkhamjon Rafiqovich Zokhirov, and
Khojimurod Irsaliyecvich Ernazarov. "THE STUDY OF PATHOMORPHOLOGICAL DIAGNOSIS
OF VITAL ORGANS AFTER MODERN TREATMENT OF DIABETIC FOOT SYNDROME." (2022).

14. 3oxupoB, A. P., A6aycanomoB, b. A, & Mowmunos, A. T. (2022).
CoBepllleHCTBOBAaHHWE KOMIIJIEKCHOTO JIeYEHUS C y4eTOM MNaTOPU3HUOJIOTHYECKUX
V3MEHEHUM THOWHO-HEKPOTHYECKHUX MOPAXXEHUW HUKHHUX KOHEUYHOCTEM MpPH CaXxapHOM
Juaoere.

15. Yusufjanovich, E. U., & Rafiqovich, Z. A. (2023). Treatment of purulent-necrotic
lesions of the lower extremities with modern drugs. Conferencea, 88-94.

16. Yusufjanovich, E. U., Rafiqovich, Z. A., & Irsalievich, E. K. (2023). Assessment of the
Process of Epithelialization After Complex Treatment of Diabetic Foot Syndrome. Texas
Journal of Medical Science, 16, 19-23.

17. Rafigovich, Z. A., Sobirjonovich, S. S., Faxriddinovich, F. F., & Ubaydullaxonovich,
0. S. (2023). Experimental Treatment of Purulent-Necrotic Lesions of The Lower
Extremities with New Generation Drugs. Texas Journal of Medical Science, 18, 30-38.

18. Zohirov, A. Anvarjonov, M., Abdukarimov, S. & Rahmonov, S. (2023).
EVALUATION OF THE EFFICACY OF SCLEROTHERAPY IN VENOUS PATHOLOGY. Journal of
Academic Research and Trends in Educational Sciences, 2(1), 185-190.

19. Rafiqovich, Z. A., & Rustamovich, T. S. (2023). A Modern Approach to the Study
and Analysis of Biochemical Parameters in Diabetic Foot Syndrome. Texas Journal of Medical
Science, 19, 39-47.

20. Rafiqovich, Z. A., & Ogli, O. Q. A. (2023). PRINCIPLES OF SURGICAL TREATMENT
OF TRACHEAL STENOSIS. International Journal of Medical Sciences And Clinical
Research, 3(03), 104-110.

21.Ergashev, U., & Zohirov, A. (2023). COURSE AND PRINCIPLES OF TREATMENT OF
ACUTE APPENDICITIS IN PREGNANCY. Journal of Academic Research and Trends in
Educational Sciences, 2(1), 218-225.

22. AtaxomxkaeBa, ®@. A, Coxubona, I'. K., Iprames, Y. 0., & 3oxupos, A. P. (2023,
February). BJUAHWA BUTAMUHA I HA TAKTUKY BEJIEHUA KEHIIIMH C MUOMOM
MATKOW. In E Conference Zone (pp. 35-41).

23. JpnHasapoB, X., 3oxupoB, A. Opramen, Y. [0, & MHcpawunos, P. (2022).
[TATOMOP®OJIOTUYECKAAA KAPTUHA KHW3HEHHO BAXHbBIX OPrAHOB IIPU
3KCIMEPUMEHTAJ/JIbHOW MO/JIEJIU IMABETUYECKOU CTOITEI.

24. Ergashev, U. Y., Mustafakulov, G. I, Mominov, A. T., Yakubov, D. R,, Zohirov, A. R,
& Ernazarov, X. I. (2022). Effective of Simultaneous Surgeries in Chronic Immune
Thrombocytopenia.

25. Ergashev, U. Y., Zokhirov, A. R, & Minavarkhujaev, R. R. (2023). The study of
pathological physiology of indicators of endogenous intoxication in purulent-necrotic
lesions of the lower extremities.

26. Ergashev, U. Y., Zokhirov, A. R., & Minavarkhujaev, R. R. (2022). Determination of

210



)
IJ o U R N AL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 3, ISSUE 2 / ISSN 2181-2675

changes in the lipid peroxidase index in purulent-necrotic lesions of the lower extremities.

27. Ergashev, U. Y., Mustafakulov, G. I, Muminov, A. T., Minavarkhujaev, R. R,
Yakubov, D. R, Ernazarov Kh, 1., & Zohirov, A. R. (2021). The role of minimally invasive
technologies in the treatment of liver cavities. Frontiers in Bioscience-Landmark, 8, 82-89.

28. Rafiqovich, Z. A. (2023, February). IMPROVING THE DETECTION OF
MORPHOLOGICAL CHANGES IN PURULENT WOUNDS. In E Conference Zone (pp. 51-57).

29. Rafiqovich, Z. A. (2023). CONTROL OF INDICATORS OF ENDOTOXICOSIS IN
DIABETIC FOOT SYNDROME. Conferencea, 83-90.

30. Rafiqovich, Z. A. (2023). STUDY OF THE EFFECT OF LIPID PEROXIDASE ANALYSIS
ON THE BODY IN DIABETIC FOOT SYNDROME. Conferencea, 76-82.

31. Rafiqovich, Z. A. (2023). MONITORING OF THE REGENERATION PROCESS IN
PURULENT-NECROTIC PROCESSES OF THE LOWER EXTREMITIES. Conferencea, 189-194.

32. Rafiqovich, Z. A. (2023). OBSERVATION OF BIOCHEMICAL RESULTS IN
EXPERIMENTAL DIABETIC FOOT SYNDROME. Conferencea, 181-188.

33. 3oxupos, A. P. (2023). OBOCHOBAHHUE IMPOLECCOB 3MUTEJIU3ALUU U
PETEHEPALIMM ITPU THOMHO-HEKPOTUYECKUX MTPOLIECCAX HUYKHUX KOHEYHOCTEM
[TPU CAXAPHOM JUABETE. Conferencea, 174-180.

34. Ergashev, U. Y., B. A. Abdusalomov, and A. R. Zohirov. "Eksperimental diabetik
tavon sindromida hayotiy muhim a’zolarning morfologik o’zgarishlarini nazorat qilish."
/Material of International scientific and practical conference" An integrated approach to the
treatment of complications of diabetes", 2023.

35. Zokhirov, A. R. (2023, April). The use and outcome of sclerotherapy for varicose
veins. Material of The International Conference of Young Scientist “Actual problems of
modern medicine”.

36.Zokhirov, A. R. "Surgical principles for the treatment of laryngotracheal stenoses."
Material of The International Conference of Young Scientist “Actual problems of modern
medicine”, 2023.

37. Zokhirov, A. R. "Advantages and disadvantages of laparoscopic appendectomy in
pregnant women." Material of The International Conference of Young Scientist “Actual
problems of modern medicine”, 2023.

38. Alisher o‘g'li, A. B., & Rafiqovich, Z. A. (2023). QANDLI DIABET ASORATLARIDA
JIGAR PATOMORFOLOGIYASINI KOMPLEKS DAVOLASH. Journal of Universal Science
Research, 1(4), 42-49.

39. XanuTos, U. B, et al. "3XMHOKOKK U ET'O 3HAYEHUE B XUPYPT'HUHU." (2023).

41. 3oxupos, A. P. (2023). COBPEMEHHLIE IPUHLHUIIBI XUPYPTMYECKOI'O
JIEHEHUA OCTPOI'O AININEHAULUTA Y BEPEMEHHBIX. European Journal of
Interdisciplinary Research and Development, 13, 121-126.

40. Ergashev, U., & Zohirov, A. (2023). COURSE AND PRINCIPLES OF TREATMENT OF
ACUTE APPENDICITIS IN PREGNANCY. Journal of Academic Research and Trends in
Educational Sciences, 2(1), 218-225.

211



)
IJ o U R N AL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 3, ISSUE 2 / ISSN 2181-2675

41. Yusufjanovich, E. U., Irisbaevich, M. G., Tashkarganovich, M. A., & Rafiqovich, Z. A.
(2023). ACTIONS OF RHEOMANNISOLE ON THE TREATMENT OF EXPERIMENTAL
DIABETIC FOOT SYNDROME. Journal of Advanced Zoology, 44, 672-689.

212



