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Introduction
Thermal injury of the skin with underlying soft tissues is common in both civilian and combat scenarios [1]. Healing patterns of skin wound are determined by participation of various cell types. Adipose tissue is an organ that performs a lot of significant physiological functions [2]. The role of adipose tissue in skin wound healing is a debatable issue that requires comprehensive research. The aim of the study is to reveal the role of adipocytes in the healing of experimental low-temperature and high-temperature lesions of the skin with underlying soft tissues.

Materials and Methods
In this study, the authors carried out an experiment on 30 rats of WAG line. Two groups were formed. Group 1 included 15 rats, in which a cold wound was modeled on the lateral surface of the thigh. Group 2 included 15 rats, which had a thermal burn modeled on the lateral surface of the thigh. Animals were withdrawn from the experiment on the 14th and 21st day. 
The material of the study was the skin with underlying soft tissues. The slides were stained with hematoxylin and eosin. An immunohistochemical study was performed using mouse monoclonal antibody (MCA) to α-smooth muscle actin (clone 1A4, DAKO, Denmark) (α-SMA). The slides were studied on an Olympus BX-41 microscope (Japan), followed by processing with the Olympus DP-soft version 3.1 software package. A morphometric study was carried out with it. Absolute number of adipocytes, as well as the relative number of adipocytes which expressed α-SMA (%) were determined in microscope field of view ×100. Mann-Whitney U-test was used for statistical analysis.

Results and Discussion
Survey microscopy of the slides in groups 1 and 2 revealed a wound cavity filled with granulation tissue on days 14 and 21 of the experiment. Single adipocytes or groups of adipocytes were determined in granulation tissue. The absolute number of adipocytes increased (p<0.05) in both groups on the 21st day compared to the 14th day (Table 1). Adipocytes were often localized in granulation tissue near the proliferating epidermis that covered the wound surface. Interestingly, in the granulation tissue around the accumulation of adipocytes, many vessels were noted, which, accordingly, improved trophism and contributed to the rapid maturation of granulation tissue. The identified microscopic findings indicate that adipocytes may stimulate proliferative processes in the epidermis and activate the vasculogenesis.

In groups 1 and 2 on day 14 the adipocytes were of round, oval, oblong or sometimes fibroblast-like shape. On day 21 in both groups the number of adipocytes with oblong or fibroblast-like shape increased.
An immunohistochemical reaction revealed adipocytes that expressed MCA to α-SMA in both groups. This MCA was predominantly expressed by adipocytes of oblong or fibroblast-like shape. On day 21, as compared to day 14, the relative number of adipocytes expressing MCA to α-SMA increased (p<0.05) (Table 1).
Table 1. – Results of the morphometric study

	Indicator name
	Day of the experiment
	Group 1
	Group 2

	Absolute number of adipocytes
	14
	53.9±2.4
	34.2±1.6 *

	
	28
	74.4±3.9 #
	51.8±2.1 * #

	Relative number of adipocytes, which expressed α-SMA, %
	14
	19.3±1.1
	10.4±1.8 *

	
	28
	32.2±1.3 #
	21.6±2.3 * #


* - significant differences compared to group 1; 
# - significant differences compared to the indicator of the previous experimental term.

The changes in adipocytes shape and their expression of α-SMA indicated that these cells can turn into myofibroblasts. The latter are known to produce connective tissue fibers and promote the wound contraction [3]. Qualitative and quantitative changes of adipocytes in both groups occurred against the background of granulation tissue maturation and its transformation into connective tissue.
In group 2, compared with group 1, we found lower (p<0.05) values of the absolute number of adipocytes in the granulation tissue and the relative number of adipocytes expressing α-SMA. 
Conclusions
The study showed the role of adipocytes in the healing of skin wounds caused by temperature exposure. Adipocytes activate proliferative processes in the epithelial layer, induce vasculogenesis and have the ability to turn into myofibroblasts. A comparative analysis has shown that adipocytes are of greater importance in the healing of low-temperature lesion of the skin with underlying soft tissues and of lesser importance in the healing of high-temperature lesion of the skin.

References

[1] Ye H, De S. Thermal injury of skin and subcutaneous tissues: A review of experimental approaches and numerical models. Burns. 2017;43(5):909-932. 

[2] Murawska-Ciałowicz E. Adipose tissue - morphological and biochemical characteristic of different depots. Postepy Hig Med Dosw (Online). 2017;71(0):466-484. 

[3] Hinz B. The role of myofibroblasts in wound healing. Curr Res Transl Med. 2016;64(4):171-177. 
31st  Annual Conference  Biomaterials in Medicine and Veterinary Medicine | 13-16 October 2022, Rytro, Poland

31st  Annual Conference  Biomaterials in Medicine and Veterinary Medicine | 13-16 October 2022, Rytro, Poland


