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= SUMMARY

The occurance of succinic dehydrogenase, acid and alkaline
phosphatase, adenosine-triphosphatase enzymes, RNA and DNA,
neutral and acid mucopolysaccharides and neutral fat in the ski.
of camel have been studied histo-che micaily. The reuslts cbtaine d
are compared with similar findings in other n'amals.

INTRODUCTION

The production of a wide variety of enzymes and other chemicai
<ompounds in the skin of mammals, including the hair follicles, sebaceous
and sweat glands, has been studied extensively (MONTAGNA, 1950; SHIB-
AEVA, 1970; MORETTI, RAMPINI, BERTAMINO and MARKS, 1970;
HELWIG and MOSTOFI, 1971 and MARKS, 1972). The same work is
lacking in the skin of the camel with regard to the available literature.
FORAKER and WINGO (1955) found strong activity of succinic dehydro-
genase (SDH) in the basal and malpighian layers, less prominent in the
granular layer, and was absent ih the keratinized cells of the human
epidermis. LOBITZ, HOLYOKE and BROPHY (1955) observed that
succinic dehydrogenase activity was much more marked in the cells of the
eccrine sweat duct than in those of the secretory portion in human skin.

The alkaline phosphatase activity was present “in the endothelium of
blood capillaries which surround the sweat glands and in the epithelium
of apocrine sweat glands and in hair papilla (KOPF, 1957). According to
BARATOV, (1970) the alkaline phosphatase was localized in the basal layer

of sheep epidermis and also in cells of sebaceous and sweat glands and in

hair papilla.
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According to HELWIG and MOSTOFI (1971) the intense activity of
acid phosphatase was found in the upper stratum spinosum, granular layer,
straturn corneum, about the hair, in the upper pilary canal in the so-called
secretory granules of apocrine glands, melanocytes and in fibrocytes. Mode-
rate activity was observed in sebaceous glands and eccrine sweat glands.
Mild to minimal activity was detected in other epithelial cells. Collagen,
arrectors pilorum muscle and blood vessels were essentially negative.

PIETRZYKOWSKA and KONECKI (1967) studied the nucleic. acids
content in human epidermis and found that the RNA content in the
epidermis, is greater than that of DNA. SONTAGNA, CHASE and
LOBITZ (1953) found that RNA was distributed as minute granules in_the
cytoplasm of the secretory cells of human apocrine sweat glands.

SHIBAEVA (1970) stated that the quantity of lipids declines slightly
from basal to horny stratum in human epidermis. Selective location of
lipids may be noted in the zones of intercellular boundaries. The intercell-
ular granules of lipids appears in stratum corneum only at the opening of
sweat glands,

The present investigation describes the histochemical ~ features of the
skin of Camelus dromedarius.

MATERIAL and METHODS

The material examined was taken from 25 normal healthy camels
(Camelus dromedarius) slaughtered at Cairo abattoir. Skin specimens were
taken from both sexes with an average ages 5-9 years old, and from four
body areas (Neck, thorax, abdomen and tail).

Material was either fixed in 10%, neutral formalin, calcium-formol,
Carnoy’s fluid and Bouin’s fluid. It was processed for paraffin sections at
a thickness of 5-7 microns, or forzen in dry ice and cut in a freezing micro-
tome at a thickness of 20-30 microns.

The following chemical compounds and enzyme activities were investi-
gated by various methods :

1. Succinic dehydrogenase (SDH).

Sections of fresh-frozen tissue were examined. Control sections were
incubated in solutions without substrates.
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2. Acid phosphatase.
The lead nitrate method (after GO_MORI).

~ 3. Alkaline phosphatase.
The calcium cobalt method (after GOMORI).

4, Aﬁ;losiné - triphosphatase.
__The calcium method (PADYKULA and HERMAN).

5. For the ribonucleic acid (RNA).
__ The methyl green-pyronin and ribonuclease (after BRACHET).

6. For the DNA. :
Feulgen reaction (FEULGEN and ROSSENBECK).

7. For the nucleic acids.
The gallocyanin - chromalum method (EINARSON).

8. Mucopolysaccharides.
=g a) Alcian blue (MOWRY).
b) PAS - technique (LILLIE).

9. For the examination of glycogen.
Best’s Carmine.

10. For the examination of neutral fat.
Sudan black B. :
All the previous methods are outlined by Pearse (1968).

RESULTS

Succinic dehydrogenase (SDH)

The deposition of black granules (diformazan) in the cytoplasm of the
cells is an indication of the presence of SDH. The more marked activity
washlthebasaloeﬂlayerand}owerlayersofstramsliinosam' The
coiled sweat glands and their ducts showed marked cytoplasmic evidence of
dehydrogenase activity (Figs. 1 and 2). :
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While the peripheral cells of the sebaceous glands showed ‘marked
evidence of dehydrogenase activity, the cytoplasm of cells in the “central part
ot the gland showed a weak activity. The ducts showed maximal evidence

of dehydrogenase activity in cells of the basal layer, dimihﬁing, toward
the lumen. -

Er 3

The cells of the external root sheath showed strong activity of SDH,
but the internal root sheath was less active. The germinal matrix of hair
follicles showed more activity of dehydrogenase, There is no activityin the

The endothelial cells of small blood vessels, fi

brocytes, lymphocytes and
arrectors pilorum muscle showed

slight degree of dehydrogenase activity.* :
Acid phosphatase

Positive and marked activity of this enzyme was observed in the cells
of the basal layer and decreased in the cells of the upper layers and the
internal root sheath of hair follicle. High activity of this enzyme was found
in the lower aprt of hair bulb and in the wall of large blood vessels, while
moderate activity was seen in sebaceous and sweat glands,

Alkaline phosphatase

The activity of this enzyme appeared in thte endothelial cells of the
blood vessels, the dermal hair papilla and the connective tissue sheath about

the hair bulb. The sebaceous and sweat glands showed intense reaction
of this enzyme (Fig. 3). P et

Adenosine-triphosphatase

The cytoplasm of the epidermal cells and the dendritic cells showed
more marked activity. The sebaceous gland and its duct, the hair follicles
especially in the outer root sheath and the arrectors pilorum muscles were
strongly positive (Fig. 4). In the cytoplasm of the sweat gland, a fine
granular localization of the reaction product could be seen. The nuclei,
“the basement membranes and the connective tissue capsule were intensely
* coloured (Fig. 4 and 5). The endothelium of blood vessels and the muscular

layer were clearly coloured. Fibroblasts, histiocytes  and the ccllagenic
 fibers were slightly stained.
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Ribonucleic acid (RNA)

The sgg‘ of RNA was the cytoplasm and nucleoli. High pyronino-
philic reaction was observed in the epidermal cells, hair follicles, hair bulb,
errector pili muscles, peripheral cells of sebaceous and cells of sweat glands.
The RNA could not be observed in the central cells of sebaceous glands.

::'.*
Deoxyribonucleic acid (DNA)
© "Nuclei of the cells of basal layer of e idermis, lower prats of hair bulb,
¥ 1% P
peripheral cells of sebaceous glands and cells of sweat glands were strongly
stained with methyl green, Feulgen preparations and gallocyanin. 'The

content of DNA decreases from the basal to the horny layer of the epide-
rmis. In gallocyanin or Feulgen prcparaiions, the nuclei were stained

diffusely, seldom showing distinct chromatin particles (Fig. 6).

Mucopolysaccharides

At the dermoepidermal junction, PAS - positive material was observed.
The peripheral cells of sebaceous glands had numerous amount of this
material. High activity was found in the sweat glands. Positive reaction
with alcian blue was observed in the hair bulb, sweat glands (Fig. 7) and
mast cells. The collagenous fibres were slightly reacted.

Neutral fat

Sudan black B showed an intense reaction in the stratum  corneum.
Lipid droplets were found in the epidermal cells and also in the intercellular
bridges. The large central cells of the sebaceous glands and its outlets
showed strong positive reaction but the peripheral cells of this glnads did
not react (Fig. 8). '

DISCUSSION

In the present investigation, succinic dehydrogenase was found to be
abundant in the basal cells of epidermis, sebaceous glands, external root
sheath of hair follicle and sweat glands. PADYKULA (1952) suggested
that this oxidative enzyme is present in greatest concentration within por-
tions of tissues which show high metabolic activity or are engaged in
absorptive or secretory activities. Succinic dehvdrogenase have also shown
relationship to sites of cell growth (FORAKER and WINGO, 1955). The

Assiut Vet. Med- ., Yol. 1, No. 1 and 2, 1974.
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enzyme could not be demonstrated in regions which are 'corjlsidgrqd to be
less active metabolically eg. The outer layer of stratified squamous
epithelia (PADYKULA, 1952). Our investigation with this congept is agree-
ment, : : :

Acid phosphatase is important in energy transfer through a;i&;gh energy
phosphate compounds, so the occurrence of a strongly positive reaction for
this enzyme would be likely in an actively secreting cells and gland (WIGHT
et al, 1971). Nonspecific acid phosphatase shows the granular localization
typical of lysosomal enzymes. It is of interest to note that the results of
these studies of the acid and alkaline phosphatase in camel skin are in
accord with the results obtained by BARATOV (1970) in the skin of sheep

and cat, and HEIWIG and MOSTOFI (1971) in the human skin.

In our investig’ation, there was a lack of alkaline phosphatase activity
in the epidermis. The sebaceous and sweat glnads and blood vessels showed
intense reaction. Except for the artiodactyl swine, most of the animals
showed a lack of alkaline phosphatase activity in the epidermis. In the
sebaceous glands, alkaline phosphatase activity varied somewhat even in
families of the same order, e¢.g. in insectivora, and markedly in carnivora.
Considerable activity was more often seen in the apocrine sweat glands than
in the sebaceous glands, epseciallyin perissodactyla and caprine and bovine
artiodactyla (MORETTI et al., 1970). : :

The strong pyroninophilia observed in the cytoplasm of the epithelial
cells of epidermis denoted the abundancy of ribosomes (BARATOV, 1970
and GELWIG and MOSTOFI, 1971). These results were also in support
of the concept of ACTHEN, (1959) that the epidermis is concerned with
the synthesis of protein during keratinization. The RNA content in the
epidermis was greater than that of DNA. The content of both nucleic
acids decreased from the basal to the horny layer (ACTHEN, 1957; HOD-
GSON, 1962 and MONTES ¢t al, 1961). According to autoradio graphic
researches of FUKUYAMA and BERNSTEIN (1961), (1963) the active
DNA was mainly present in the hasal layer and RNA in the whole epidermis.

Neutral fat had been demonstrated in the stratum corneum, epidermal
cells, intercellular  bridges and the sebaceous glands, this is in agreement
with the results on other mammals mentioned by MONTAGNA, (1950).
DUPRE (1953) and PRUNIERAS (1957) found, lipids in the intercellular
bridges of the epidermis. The first author found that the intercellular
bridges containing glycolipid complex, were not only positive with sudan
black B stain but also positive with PAS - reaction for polysaccharides.

Assiut Vet. Med. J., Vol. 1, No. 1 and 2, 1074,
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Fig. 5.—High level of adenosine-triphosphatase activity is seen in the sweat
gland. (x 100).

Fig. 6.—Distribution of Nucleic acid in hair follicle, duct
of sweat gland and sebaceous gland. (:< 250).







7.__Alcian blue reaction for acid mucopolysaccharides in sweat glands
(x 5239).

Fig. 8 —Fat droplets domonstrated in the epidermis and
sebaceous glands, (< 100).







