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ABSTRACT 

SCHWARZ, R., LEROUX, J. M. W., SCHALLER, R. & NEURAND, K., 1979. Micromor
phology of the skin (epidermis, dermis, subcutis) of the dog. Onderstepoort Journal of Veterinary 
Research, 46, 105-109 (1979). 

Grossly, the skin of the dog is characterized by varying thicknesses, density of the hair coat and 
the implantation angle of the hairs. Multiple folds varying in shape are formed by the epidermis and 
the papillary layer of the corium. The epidermis consists of a stratum profundum with a continuous 
layer of basal cells, a stratum spinosum consisting of 3-6 cell layers, a stratum superficiale with single 
granulosa and "lucidum" cells and a well-developed stratum corneum. The corium shows a narrow 
stratum papillare corii containing delicate fibres and a broad stratum reticulare corii with mainly 
coarse fibre bundles. The subcutis is divided into adipose and fibrous layers. The broad adipose 
layer displays breed and individual differences which vary with the region of the body. The fibrous 
layer corresponds to the connective tissue layer, formerly described as fascia trunci superficialis. 
The morphological and functional unity of the corium and subcutis is discussed. 

Resume 
MICROMORPHOLOGIE DE LA PEAU DU CHIEN, INCLUANT L'EPIDERME, LE DERME 

ET LE TISSU SOUS-CUTANE 
En gros, Ia peau du chien est caracterisee par des epaisseurs variables, par Ia densite de Ia fourrure 

et par I' angle d'implantation despoils. Des rep/is multiples de forme variable sont formes par I' epiderme 
et Ia couche papilla ire du corium. L' epiderme est constitue par un stratum profundum avec une couche 
continue de cellules basales, un stratum spinosum consistant en 3 a 6 couches de ce/lules, un stratum 
superficiale avec des ce/lules granulosa et "lucidum" isolees, et un stratum corneum bien developpe. Le 
corium montre un stratum papillare corii etroit et contenant des fibres fines, et un large stratum reti
culare corii avec des faisceaux de fibres grossieres pour Ia plupart. Le tissu sous-cutane se divise en 
couches adipeuse et fibre use. La large couche adipeuse montre des differences qui tiennent a Ia race et, 
chez l'individu, a Ia region du corps. La couche fibreuse correspond a Ia couche de tissu conjonctif pre
cedemment decrite so us le nom de fascia trunci superficialis. On discute /'unite morphologique et fonction
ne/le du corium et du tissu sous-cutane. 

INTRODUCTION AND LITERATURE 

Embryologhally, the layers of t'1e skin are d!rived 
from the ectoderm, which giv.!s rise to the epidermis 
and its specific parts, and the mesoderm, which forms 
the corium and sub::u tis. This principle also applies 
to the dog, except that the dog has special features 
which are not present in other carnivores. The 
customary description of the common integument of 
domestic mammals, therefore, does not necessarily 
apply to the dog. 

In the present study the specific structure of the skin 
layers and their demarcation are described. It requires 
no particular magnification to see that the thickness of 
the dog's skin varies with the breed, the individual and 
the region of the body. The skin of the head, neck and 
back, for example, is thicker than that of the abdomi
nal, axillary and inguinal regions (Stoss, 1906; Siegel, 
1907; Claushen, 1932; Webb & Calhoun, 1954; Creed, 
1958; Adam, Calhoun, Smith & Stinson, 1970; 
Kristensen, 1976). The well-defined fold relief of the 
dog's skin was pointed out by Toldt (1908). 

Reports on the number and thicknesses of the 
epidermal cell layers vary considerably and are 
sometimes contradictory (Hildebrand, 1952; Webb & 
Calhoun, 1954; Lovell & Getty, 1957; Baker, 1966; 
Kristensen, 1976). Because of the morphological and 
functional relationship between basal and spinous 
layers, Webb & Calhoun (1954) suggest that both 
layers should be regarded as the stratum profundum 
or germinativum. The layers belonging to the stratum 
superficiale, namely, the stratum granulosum and the 
stratum lucidum, are poorly developed, their extent 
being dependent on the degree of keratinization of the 
epidermis (Lovell & Getty, 1957). 

( 1) Anatomisches Institut, Tierarztliche Hochschule, Hannover, 
Germany 

(2) Department of Anatomy, Faculty of Veterinary Science, 
University of Pretoria, Pretoria 0002 

Received 29 January 1979-Editor 

105 

In the corium difficulty is experienced in demar
cating the papillary and reticular layers. The criteria 
for differentiation could be the arrangement and 
fineness of the collagen fibres, differences in the elastic 
fibre content and the variable distribution of cells 
and capillary plexuses in both layers (Neurand & 
Schwarz, 1969). 

The subcutis is generally regarded as a continuous 
connective tissue layer below the skin but not directly 
belonging to the skin as such. Exact descriptions of its 
delimitation from the corium, however, are lacking. 
The adipose and fibrous layers of the subcutis in the 
cat were described for the first time by Neurand & 
Schwarz (1969), and a comparable subdivision will 
be attempted in the dog in this report. 

MATERIALS AND METHODS 

Skin specimens of the summer and winter coats of 
German shepherd, poodle and dachshund breeds of 
different ages were collected from the cranial, middle 
and caudal regions of the neck, the lateral body wall, 
the abdominal and scapulohumeral regions and the 
caudal part of the thigh. The specimens were collected 
immediately after the animals had been killed and were 
fixed in formalin or Bouin's solution and in gluteralde
hyde and osmium tetroxide. After paraplast embed
ding, 5-7 p.m thick sections were cut at various planes 
and stained with haemalum-eosin, according to 
Romeis (1968), Masson's trichrome stain, Weigert's 
resorcin fuchsin, PAS-reaction, Unna's polychrome 
methylene blue and Gomori's silver impregnation. 
Preview sections were cut from epon-embedded 
specimens and stained according to the method of 
Morgenstern (1969). For a general outline of the skin, 
fresh and fixed specimens unstained and treated with 
methylene blue were examined under a stereomicro
scope. Microphotographs were taken with a photo
microscope fitted with differential interference con
trast adjustment. 
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RESULTS 

In the regions examined, the skin was characterized 
grossly by the varying thickness and density of the 
hair coat and the implantation angle of the hair. The 
skin is relatively thicker over the neck and back and 
diminishes gradually along the sides of the neck and 
shoulder regions towards the lateral body wall and 
abdomen. The density of the hair coat depends on the 
number of hairs and satellite hairs in a hair bundle. 
The implantation of hair along the back is obtuse
angled and, along the lateral body wall, relatively 
acute-angled. 

Skin folds relief 
Numerous skin folds are observed on surface view 

(F~g. 1, 2, 3) and in sagittal and oblique sections 
(Ftg. 4, 5, 6). These vary in shape but are not parti
cularly high or large, and are covered with hair. 
They are coarse along the back (Fig. 1 ), delicate on 
the abdomen, with secondary folds which give them 
a wavy appearance (Fig. 3). Both types occur along 
the lateral body wall (Fig. 2) and in the shoulder 

FIG. 1 Dog. Skin of the back showing surface relief with coarse 
folds. Surface view. x 30 

FIG. 2 Dog. Skin of the lateral body wall showing surface relief 
with skin folds . Surface view. x 30 

FIG. 3 Do~. Skin of the abdomen showing surface relief with 
delicate folds and secondary folds. Surface view. x 30 
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region. The epidermis and the papillary layer of the 
corium participate in the formation of the folds 
(Fig. 4), while, depending on their height, the reticular 
layer of the corium is involved only to a very limited 
degree (Fig. 7, 8). Differences in breed and individual 
and regional variations make it impossible to deter
mine with any consistency the number, size and 
sh~pe of t~e skin folds. The multiplicity of the folding 
rehef also mfluences the form of the epidermis so that 
in the description of the latter the features on the apex 
and base of the folds have to be considered. 

FIG. 4 Dog. Skin of the back showing surface relief with folds. 
Sagittal section. a, epidermis; b, corium; c, hair canal 
with hair. x 130 

FIG. 5 Dog. Skin of the lateral body wall showing surface relief 
with folds. Sagittal section. a, epidermis; b, corium; 
c, hair canal with hair. x 130 

FIG. 6 Dog. Skin of the abdomen showing surface relief with 
folds. Sagittal section. a, epidermis; b, corium; c, hair 
canal with hair. x 130 

Epidermis 
The form and structure of the epithelial cells in the 

individual cell layers of the epidermis correspond 
only to a limited degree to the features of squamous 
stratified keratinized epithelium. Over the apices of the 
skin folds the single layers are comparatively clearly 
recognizable. Along the sides and especially at the 
base of the folds the epidermis is thin and the layers 
indistinct. 
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(a) Stratum profundum (germinativum) 
The deep layer (Fig. 7, 8b & 9c) consists of a 

continuous layer of basal cells (str. basale) and 3-6 
layers of spinous cells (str. spinosum). The basal 
cells are isoprismatic, pearshaped to triangular, or 
slightly flattened. The basal surface is provided with 
cytoplasmic processes, the free ends of which may be 
subdivided. They are usually absent in regions devoid 
of folds or between folds. Here the basal surfaces 
appear wavy. The opposing surfaces of the basal 
cells are either smooth or interdigitated, or they 
show intercellular bridges. Towards the spinous 
layer the cell surfaces are rendered coarse by small 
cytoplasmic processes which form intercellular bridges 
with corresponding processes of the spinous cells. 
The nucleus is round to oval in shape, clearly demar
cated from the homogeneous acidophylic cytoplasm 
and poor in chromatin. Usually only 1 nucleus is 
present. In pigmented skin the pigment is concentrated 
mainly in the apical part of the cell. 

FIG. 7 Dog. Skin. Preview sagittal section. a, epidermis (str. 
superficiale); b, epidermis (str. profundum); c, corium 
(str. papillare); d, corium (str. reticulate). x 2 400 

FIG. 8 Dog. Skin. Preview sagittal section. a, epidermis (str. 
superficiale); b, epidermis (str. profundum); c, corium 
(str. papillare). x 2 400 

The cells belonging to the spinous layer are seen 
to be markedly flattened in sagittal and oblique 
sections. The long axis of these spindle-shaped cells is 
parallel to the surface of the epidermis. The largest 
diameter is in the region of the nucleus and tapers 
towards the periphery. Overlapping of the flattened 
peripheral parts of the cells renders identification of 
single cell layers difficult. The spinous cells are 
connected by delicate intercellular bridges. The 
intercellular spaces are narrow. The cytoplasm is less 
acidophylic than the basal cells. Pigment granules 
are present in regions of pigmented skin. The oval 
nucleus is poor in chromatin and has 1-2 nucleoli. 
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FIG. 9 Dog. Skin. Preview sagittal section. a, epidermis (str. 
corneum disjunctum); b, epidermis (str. superficiale) 
with str. corneum conjunctum (black); c, epidermis 
(str. profundum); d, corium (str. papillare); e, corium 
(str. reticulare ). x 2 000 

(b) Stratum superficiale 
The cells following on the spinous layer may 

belong to different layers depending on the keratiniza
tion and thickness of the epidermis, since no closed 
continuous layers, apart from the cornified layer, 
exist any more. These cells are classified therefore as 
belonging to the superficial layer (Fig. 7, 8a; 9b). 

A continuous stratum granulosum does not exist 
in the epidermis of the dog. The single granular 
cells present are even more flattened than the spinous 
cells and taper towards the ends. The cytoplasm is 
weakly acidophylic and is filled with fine granules 
staining darkly with HE. The nucleus is rod-shaped, 
with a well-defined nucleolus. The cells tend to be 
more rhomboid in shape at the base of the skin 
folds . 

A stratum lucidum is not demonstrable. Single, 
flattened, apparently homogeneous cells, which can 
be differentiated by their refractiveness from neigh
bouring cells, can possibly be regarded as belonging 
to stratum lucidum cells. 

The stratum corneum consists of several intimately 
connected cell layers-str. corneum conjunctum 
[Fig. 9b (black)] . The deeper layers have direct contact 
with granular and some lucid cells. Further layers of 
keratinized cells-str. corneum disjunctum (Fig. 9a)
are loosely attached to the integument of the dog, 
are connected to each other and to the firmly united 
cells of the corneum by means of very small, dot-like 
contact areas. These apparently desquamating cell 
layers are thicker than the combined remaining 
epidermal layers. Spaces of varying size, either empty 
or containing a weak acidophylic homogeneous 
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substance, are present between the desquamating 
layers. The essential cell characteristics are not 
easily recognizable and are even absent in the element 
of the corneum. The keratinized cells are evenly 
thread-like in nature, strongly refractive, and intensely 
acidophylic. Single pyknotic nuclear rests are present. 

Corium 
The connective tissue part of the integument is 

divided into the narrow stratum papillare corii and 
the much broader stratum reticulare corii. The former 
participates in the formation of the skin folds, the 
latter only to a slight degree. 

(a) Stratum papillare corii 
The papillae which characterize this layer of the 

corium are mostly absent in the dog. In some breeds, 
for example, in the German shepherd dog, papilliform 
structures can be recognized at the transition of 
corium and epidermis. But even in these cases a 
coherent papillary body is absent. The papillary layer 
of the corium (Fig. 7, 8c & 9d), which is usually not 
much broader than the epidermis, consists partly of 
reticular and elastic fibres, but mostly of delicate 
collagen fibres which are arranged in different planes. 
In the skin folds the connective tissue fibres are 
arranged more loosely. They appear wavy and are 
mainly perpendicular to the skin surface. The nuclei 
of the fibrocytes are round, oval or rod-like, depending 
on the plane of section. There are few wandering 
cells. Single histiocytes, lymphocytes, mast cells and 
plasma cells are present in the dense connective 
tissue which is poor in ground substance. 

(b) Stratum reticulare corii 
The reticular layer (Fig. 7d & 9e) joins the papillary 

layer without any clear demarcation. However, the 
2 layers can be distinguished easily by the difference 
in size, arrangement and density of the fibres. The 
measurement of the collagen fibre bundles in the 
reticular layer exceeds the total width of the papillary 
layer in places. Towards the subcutis the density 
and size of the fibre bundles increase. Densely arranged 
fibre bundles form the connective tissue basis of the 
hair follicle walls. The intercellular spaces between 
the coarse collagen fibre bundles are filled with 
ground substance and some delicate collagen, reticular 
and elastic fibres. In addition, mast cells, lymphocytes 
and plasma cells are present in abundance. Blood 
vessels are concentrated in the upper part of the 
reticular layer while, a 2nd vascular layer is present 
in its lower 3rd or below the sebaceous glands. The 
lymph vessels contain many valves. 

Subcutis 
The subcutis of the dog, like that of the cat consists 

of adipose and fibrous layers (Neurand & Schwarz, 
1969). The junction between corium and subcutis 
runs in a wave-like fashion, the waves being high and 
narrow but not uniformly spaced. Along the lateral 
body wall they are arranged obliquely to the skin 
surface, but mainly perpendicularly along the back 
and abdomen. Hair follicles project into these areas. 

(a) Stratum adiposum subcutis 
The adipose layer lies directly against the reticular 

layer of the corium. In horizontal sections the adipose 
tissue is seen to be divided into polygonal compart
ments by connective tissue septae. They vary in size 
and contain mainly fat cells but also sections of hair 
follicles, tubular glands and collagen fibre bundles. 
The spaces between the wave-like projections of the 
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adipose layer are filled with connective tissue of the 
reticular layer of the corium, the latter being directly 
continuous with the connective tissue septae of the 
adipose layer. These strong connecting fibre bundles 
carry blood vessels and nerves. In lean subjects the 
adipose layer is markedly reduced and the connective 
tissue appears more clearly as networks. The fat 
cells are polygonal in shape and are surrounded by 
delicate reticular fibres. Small capillaries are present 
between the fat cells. Towards the fibrous layer of the 
subcutis larger blood vessels and nerves are present. 

(b) Stratumfibrosum subcutis 
The fibrous layer of the subcutis is narrow and rich 

in closely arranged fibres, but poor in ground sub
stance. The collagen fibre bundles run mainly parallel 
to the skin surface, but in various directions. Adipose 
tissue is absent in this layer, but single fat cells may 
occur in the vicinity of blood vessels. In the region of 
the head, neck and trunk, cutaneous muscle is 
connected to the fibre bundles. Relatively large blood 
vessels surrounded by loose connective tissue are 
present at the transition to the adipose layer as well 
as towards the fascia of the trunk. 

DISCUSSION 

The thickness of the skin depends upon the breed, 
the individual and the region of the body. The 
degree of fat deposition may have a considerable 
influence on the thickness of the skin. Since functional 
and structural changes of the skin depend on the 
growth cycle of the hair, the cyclic phases of hair 
growth may have an influence on the thickness of the 
skin (Westendorf, 1974). The deposition and resorp
tion of fat in the subcutis are other factors which 
play a role in temperature regulation. The reciprocal 
influence of both factors on temperature regulation 
remains an open question. The relief of the skin 
folds renders accurate measurement of the skin 
thickness most difficult. Hiertel (1916) describes the 
surface pattern of the integument in the dog as 
resembling rows of roof tiles overlapping each other. 
Hildebrand (1952) considers the folding relief as 
having a typical pattern for all Canidae. The thickness 
of the epidermis can be correlated with the cell layers 
which form it (Horstmann, 1957). However, the 
present study proved that the diminishing of the 
epidermal thickness is not always at the expense of 
cell layers. The cells are markedly flattened, elongated 
and overlapping. Consequently, the stratification of 
the narrow canine epidermis is difficult to determine 
and contradictory reports have been published. 
Baker (1966), for example, described a 2-4 layered 
epidermis and Lovell & Getty (1957) observed 3-6 
layers. The granular and lucid layers are not taken 
into account because of their incompleteness or 
absence as continuous layers (Hildebrand, 1952). The 
granular layer, which is present in man as a continuous 
layer (Horstmann, 1957), is formed incompletely in 
domestic mammals (Goulds berry & Calhoun, 1959; 
Neurand & Schwarz, 1969). The findings of Lovell & 
Getty (1957), that the granular and lucid layers are 
present in areas of delayed keratinization, could not 
be confirmed. The corneum is striking for its pars 
disjuncta containing wide intercellular spaces. 

The division of the canine epidermis into deep and 
superficial layers, as described by Webb & Calhoun 
(1954), is undoubtedly consistent with the morpho
logical and functional situation. The form of the 
basal cells in the profundum conforms to the adapta
tion of the epidermis in different body regions. The 
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thicker the epidermis, the better the unfolding of the 
layers of the profundum, and the more prismatic 
the tendency of the basal cells. They are seldom high 
prismatic. The impression that basal cells are high 
prismatic is caused by the presence of the long basal 
cytoplasmic processes. The thickness of the epidermis 
also determines the shape of the spinous cells and the 
cells of the superficial layer, especially the degree of 
flattening. In the comparatively thin epidermis of the 
dog, the spinous cells have mostly lost their polygonal 
shape and tend to be flattened and arranged with the 
long axis parallel to the skin surface. 

It is possible to distinguish morphologically between 
the connective tissue of the papillary and reticular 
layers of the corium. Differentiation is also possible 
on the measurement of the collagen fibre bundles, the 
cellular content and the distribution of blood vessels. 
Owing to the nature and consistency of the tissue in 
the border area between the papillary and reticular 
layers, this area is subjected to artefacts during 
histological preparation. The thin epidermis does not 
place special demands on the subepidermal connective 
tissue in regard to mechanical junction and transport 
of metabolites. Accordingly, the papillary body of 
the corium is reduced to the minimum or is absent, 
and vascularization is poor. The entire corium 
participates in the formation of the surface relief of 
the skin. Creed (1958) reports that there are more 
elastic fibres in the subepidermal layer than in the 
reticular layer. The dense, network-like arrangement 
of the fibres in the papillary layer corresponds in the 
main to that found in organ capsules. This also holds 
good for the reticular layer with its well-developed 
fibre bundles. Horstmann (1957) ascribes mainly 
mechanical properties to the reticular layer. This 
broad layer of the corium contributes very little 
indeed to the surface relief, but does contribute 
indirectly as a sliding layer to the formation of skin 
folds. The superficial part of the reticular layer 
contains an extensive capillary network which extends 
into the papillary layer. The vascularization of the 
skin is discussed by HackUi.nder (1972). 

The subcutis of the dog, like that of the cat (Neurand 
& Schwarz, 1969), can also be divided into adipose 
and fibrous layers. The development of this layer and 
the degree of fat deposition depend on the breed, the 
individual, the region of the body and the nutritional 
condition of the animal. The adipose layer is continued 
as the fibrous layer which is devoid of fat cells and 
which corresponds to what was formerly known as 
the superficial fascia of the trunk. The arrangement of 
the fibres and the distribution of the blood vessels in 
this relatively thin connective tissue layer are consis
tent with a sliding layer (Cunningham, 1909; Lang, 
1960, 1962; Zuckerman, 1961; Frewein, 1967). The 
fibrous layer of the subcutis represents the direct 
connection with the fascia of the trunk. 

The wave-like area demarcating corium and subcutis 
represents an interdigitation between these 2 layers. 
Stratification of the different connective tissue types
closely knitted connective tissue and adipose tissue
facilitates the determination of the transition between 
corium and subcutis. Strong connective tissue bundles 
belonging to both corium and subcutis firmly connect 
these 2 layers. Form and function are manifested in 
the unity of corium and subcutis. Hair follicles 
projecting into the subcutis as well as the presence of 
cutaneous glands (Neurand, 1974) and cutaneous 
muscle contradict the usual view that the subcutis is an 
independent layer below the skin. 

109 

AcKNOWLEDGEMENTS 

The authors are indebted to the Director of the 
Veterinary Research Institute, Onderstepoort, for 
permission to publish this article. This work was 
supported financially by the German Research Fund 
in the framework of a project on studies on the 
integument of domestic mammals. 

REFERENCES 

ADAM, W. S., CALHOUN, M. L., SMITH, E. M. & STIN
SON, A. W., 1970. Integumentary system. In: Microscopic 
anatomy of the dog, Springfield: Ch.C. Thomas, 4-29. 

BAKER, K. P., 1966. Postnatal development of the dog's 
skin. British Veterinary Journal, 122, 344-347. 

CLAUSHEN, A., 1932. Mikroskopische Untersuchungen iiber 
die Epidermalgebilde am Rumpfe des Hundes mit beson
derer Beriicksichtigung der Schweissdriisen. Dr. med. vet. 
dissertation, University of Berlin. 

CREED, R. F. S., 1958. The histology of mammalian skin, 
with special reference to the dog and cat. Veterinary Record, 
70, 171-175. 

CUNNINGHAM, D. J., 1909. Tetxbook of anatomy, 3rd ed. 
London: Oxford University Press. 

FREWEIN, J., 1967. Die Faszien an den Schultergliedmassen 
von Schwein, Rind und Pferd. Acta Anatomica, 61, Supple
ment, p. 53. 

GOLDSBERRY, S. & CALHOUN, M. L., 1959. The compara
tive histology of the skin of Hereford and Aberdeen Angus 
cattle. American Journal of Veterinary Research, 20, 61-68. 

HACKLANDER, Th., 1972. Die Vaskularisation der Haut der 
Haussiiugetiere im Vergleich zum Menschen. Zusammen
fassende Darstellung und Diskussion der einschliigigen 
Literatur. Dr. med. vet. dissertation, Tieriirztliche Hoch
schule, Hannover. 

HIERTEL, F., 1916. SchuppenfOrmige Profilierung der 
Hautoberfliiche des Hundes. Anatomischer Anzeiger, 49, 
97-109. 

HILDEBRAND, M., 1952. The integument in canidae. Journal 
of Mammalogy, 3, 419-528. 

HORSTMANN, E., 1957. Die Haut. In: Von Mollendorf, W. 
& Bargmann, W. (Ed.), Handbuch der mikroskopischen 
Anatomie des Menschen. Berlin: Springer. 

KIRSTENSEN, S., 1976. A study of skin diseases in dogs and 
cats. Nordisk Veteriniir Medicin, 27, 593-603. 

LANG, J., 1960. Uber das Gleitgewebe der Sehnen, Muskeln, 
Faszien und Gefiisse. Zeitschrift fur Anatomie und Entwick
lungsgeschichte, 122, 197-231. 

LANG, J., 1962. Dber die Textur und die Vaskularisation der 
Faszien. Acta Anatomica, 48, 61-94. 

LOVELL, J. E. & GETTY, R., 1957. The hair foJiicle, epider
mis, dermis, and skin glands of the dog. American Journal of 
Veterinary Research, 18, 873-885. 

MORGENSTERN E. 1969. Vergleichende lichtoptische 
Untersuchungen' im 'Rahmen elektronenmikroskopischer 
Arbeiten an ultradiinnen Schnitten. Mikroskopie, 25, 250--260. 

NEURAND, M. L., 1974. Morphologie und Funkti~n der 
schlauchformigen Drusen in der behaarten Haut und m den 
Ballen des Hundes. Dr. med. vet. dissertation, Tieriirztliche 
Hochschule, Hannover. 

NEURAND K. & SCHWARZ, R., 1969. Lichtmikroskopische 
Untersuch~ngen an der Haut der Katze. Deutsche Tieriirzt
liche Wochenschrift, 16, 521-527. 

ROMEIS, B., 1968. Mikroskopische Technik, Vol. 16. Miin
chen-Wien: Oldenbourg. 

SIEGEL, R., 1907. Anatomische Untersu_chung~n iiber. die 
iiussere Haut des Hundes. Dr. med. vet. dissertation, UniVer
sity of Dresden. 

STOSS, A., 1906. A.ussere Bedeckung, Integumentum. com
mune. In: Ellenberger, W. (Ed.), Handbuc~ der veq~leichen
den mikroskopischen Anatomie der Haustlere. Berbn: Paul 
Parey. 

TOLDT, K., 1908. Schuppenformige Profilierung der Hautober
fliiche von Vulpes vulpes L. Zoologischer Anzeiger, 32, 
793-805. 

WEBB, A. J. & CALHOUN, M. L., 1954. The microscopic 
anatomy of the skin of mongrel dogs. American Journal of 
Veterinary Research, 15, 274-280. 

WESTENDORF, P., 1974. Der Haarwechsel der Haussiiu
getiere. Zusammenfassende Darstellung un~ Disk~ssion ~er 
einschliigigen Literatur. Dr. med. vet. dissertatiOn, Tier
iirztliche Hochschule, Hannover. 

ZUCKERMAN, S., 1961. A new system of anatomy. London: 
Oxford University Press. 




