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HISTOLOGICAL CHARACTERISTICS OF INTERCELLULAR COMPONENTS OF PAPILLARY DERMIS OF THE SKIN OF HEIFERS OF DIFFERENT BREEDS IN POSTNATAL ONTOGENESIS
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Papillary dermis layer of skin of heifers has a complex heterogeneous organization of intercellular substance of connective tissue and topographically divided on morphological characteristics of collagen, elastic, reticular fibers and basic substance on several levels. Growth of papillary dermis of heifers’ skin is accompanied by internal structural transformations of papillary dermis. At an early age the differences in the architectonics of collagen network on subepidermal level of papillary dermis in various breeds of heifers are clearly seen.
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Statement of the problem. Skin covers of cattle plays an important protective and adaptive role in the body. The functional activity of the organ is closely connected with the structural organization. Thus, the efficiency of heat transfer depends on the morphological characteristics of hair and sweat glands, and protective properties are provided by the organization of skin layers - the epidermis, dermis and subcutaneous tissue [1, 4]. Formation of skin occurs in early ontogeny, genetically determined and the degree of development differs in different breeds of cattle [2].
According to studies of the reconstruction of skin in vitro and experiments on laboratory animals complex interactions during morphogenesis between cells, cells and extracellular matrix, epithelial and connective tissue are revealed [5]. Based on the knowledge of the laws of histostructure of skin and changes made ​​by environmental factors, along with the issues of early prediction of properties of the cover, prevention or elimination of defects should be directed to examine the impact of favorable morphological manifestation of skin in the process of improvement of perspective for breeding Ukrainian dairy cattle breeds.
Analysis of major studies and publications which discuss the problem. Dermis is traditionally divided into papillary and reticular layers, each with its own unique structure and function. Dermal growth is due to synthesis by fibroblasts of intercellular substance, but the formation of papillary layer (as opposed to mesh) is carried out in close cooperation with the structures of epithelial origin - the epidermis, hair follicles and glands of the skin that defines its architectonic features [3]. Basic components of the intercellular substances - collagen fibers, microfibrils of elastic fibers and mucopolysaccharides of viscous gel of the basic substance bind growth factors and act locally on the processes of morphogenesis in the connective tissue of the skin [7].
According to the data given for laboratory animals and humans in the growth of skin and the ratio of cells and intercellular substance intercellular components of the dermis, morphological characteristics, physical and chemical properties of fibers changes [6, 8]. However, in the available literature there is virtually no descriptive histological characteristics that would reflect these changes in the dermis in the postnatal development in cattle. In their previous works morphometric parameters of the dynamics of growth of skin and derivatives – hair, sweat and sebaceous glands in black and white cows, Simmental, Ukrainian black and red spotted dairy breeds after birth were given [1]. Histological and histochemical data complete the picture of integument morphogenesis.
The aim was to give the histological characterization of intercellular elements of papillary dermis of the skin in different breeds of heifers during postnatal development.

Research Objective: To identify differences in architectonics of collagen mesh on subepidermal level of papillary dermis in heifers of different breeds, explore growth of papillary dermis skin of heifers.
Materials and methods. In the experimental farm “Hrusyatychi” Zhydachevskyi district, Lviv region research on four heifers of different breeds, formed into groups of 15 heads in all (unique age and origin) was conducted by the scheme:

Group I (control) – black-spotted breed

Group II (experimental) – Ukrainian black spotted dairy breed

Group III (control) – Simmental breed

Group IV (experimental) – Ukrainian red spotted dairy breed.

Heifers of all 4 groups were similar in terms of feeding and maintenance.
Preparations of biopsy material taken from the middle third of the neck of heifers 3 -, 6 -, 9 -, 12 -, 15 - and 18-month old, were made ​​by the general histological techniques. Stained with hematoxylin-eosin, by Van Hizon; resorcin-fuchsin Veyhert; altsyanov blue and tionin, by Pope, by Brush, on DNA, RNA, according to Pierce, on SS-group. The studied parameters were measured by micrometer AM-9-2.
Studies. Papillary layer of skin of heifers has heterogeneous structure. For signs of thickness direction and density of collagen, elastic and reticular fibers, the ratio of amorphous core material and fibers in the papillary layer different levels of organization: subepidermal – from the basement membrane of the epidermis to the base of the sebaceous glands, intermediate – between the base and the tip of the sebaceous glands and sweat transition, which gradually passes into the reticular layer were observed.
Characteristic differences are determined by the structure of collagen fiber mesh, which is the dominant component of the intercellular substance of the dermis. In subepidermal level thin collagen fibers are placed loosely and go in a variety of ways, they make contact with basal membrane of the epidermis, and in the interim and transitional follow closely parallel to the skin surface, but in perpendicular planes, and in the interim - in contrast to the transition, they are closely associated with hair follicles (Table 1).
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Table 1. Collagen fibers in the papillary layer of the skin of heifers (X80). Hematoxylin and eosin (a) painted by Van Hizon (b)

Other elements of connective tissue may serve as additional guidelines. On certain levels of in the papillary layer of the intermediate level elastic fibers form a dense net. Here they are as collagen fibers associated with connective bags of hair follicles. Under the epidermis fibers occupy upward position, submerged by anchor fibrils in the basement membrane, mesh fiber has a rare view, it is better developed only in Ukrainian red and white, which distinguishes it from other breeds of heifers (Table 2).
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Table 2. Elastic fibers in the papillary layer of the dermis beneath the epidermis (a) and at the level of the sebaceous and sweat glands (b) (x400). Resorcinol-fuchsin by Veyhert.
Reticular fibers are part of the basement membrane surrounding skin appendages, are constantly on the move between coarse mesh of collagen and blood vessels. They are relatively [image: image1]evenly located at the top section of papillary layer (Table 3).
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Table 3. Reticular fibers in the papillary dermis layer of the skin (x 80). Silver impregnation by Futom.

Acidic mucopolysaccharide of amorphous substance in sufficient quantity is regularly found among fibers subepidermal and intermediate levels (Table 4).
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Table 4. Acid mucopolysaccharide in the papillary dermis layer of the skin (X80). Painted by altsyanov blue by Stidman.

The processes of growth and differentiation of the papillary layer, according to the histological studies in heifers species occur in the same type. A significant increase in thickness between the 3rd and 6th months of postnatal ontogeny [1], which is accompanied by changes in the fibrous component of the intermediate substances in 6 and, in part, a 9-month heifers causes a significant impact on the morphology of the papillary layer. Collagen fibers in comparison with the previous period of 3 months of age lose their inherent compact form styling –other elements of connective tissue begin to show among them: impregnate not individual fibers, but a fine developed reticular network, increasing the number of elastic fibers running in the middle section of the papillary layer.
With the age collagen mesh extremely rapidly developing: the number, diameter and density of the fibers. They are the predominant component of intercellular substance. Tight elastic fibers placed between the compact collagen are fragmentary picture, and thin reticular fibers are concentrated around blood vessels and appendages to the imprinted leather.
It is logical to expect that changes in amorphous substances are subject to the same laws as other intercellular components of connective tissue. In contrast, the concentration of acid mucopolysaccharides in the skin increases with dense texture fibers, especially in late ontogeny in species of heifers from 12 months of age. Extremely high reaction at the beginning of the experiment in 3-month-old calves is only observed in symentals. In general, heifers in the control group, in contrast to the research one, have more active response to acidic mucopolysaccharides.
At an early age differences in the architectonics of collagen mesh on subepidermal levels in heifers of different breeds are clearly reflected: the skin of experimental groups (Ukrainian black-and red-spotted breast rocks) is formed by a combination of thick and thin, and in the control groups (black and white and Simmental breeds ) – a relatively thick fibers. A common feature of papillary dermis in Ukrainian black and white rocks are loose texture mesh of collagen fibers, compared to other breeds heifers, regardless of age.
Conclusions:

1. Different levels of topographic papillary dermis skin of heifers depending on the morphological characteristics and distribution of collagen, elastic, reticular fibers and ground substance of acid mucopolysaccharides were set.

2. Growth of heifers’ skin in postnatal ontogenesis is accompanied by structural changes of visible intercellular components of papillary dermis.

3. Morphological features of the structure mesh of collagen fibers, along with other signs of the dermis, enable to identify breed belonging of heifers’ skin.
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