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ABSTRACT

This study was done to compare between the skin of buffaloes and cows.
Six samples from different regions of the body were collected from local
abattoirs in Baghdad. The skin specimens were fixed in formalin solution.
Routine histological techniques were carried out on these samples. For staining,
hematoxylin and eosin stains were used then samples were examined under light
microscope. Even the excretory ducts of sweat glands in both cows and
buffaloes were stratified cuboidal epithelium, the sweat glands in buffaloes
were poorly developed, less numerous, smaller in size and lies deeply in the
dermis with longer duct comparing to that of the cows. Their secretory acini
were surrounded by fewer number of myoepithelial cells. The apocrine sweat
glands were distributed all over the body regions while the merocrine sweat
glands were distributed in limited body regions. On the other hand, the
sebaceous glands of buffaloes were well developed and appeared as larger in
size and more lobulated comparing to the cows. The above thoughts explain
why the buffaloes considered as poor thermoregulator animals. In regard to the
mechanism of thermoregulation, the present study concluded that there was a
reverse relationship between the function of sebaceous and sweat glands.
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INTRODUCTION

A comparison with cattle, the buffalo is less tolerance to high temperature,
therefore, the buffaloes tend to wallow into water to decrease high temperature
that is due to the black color of body and very few numbers of sweat glands (Ali
and Alwan, 1991). The sebaceous glands are classified to simple or simple
branched alveolar glands of holocrine type which responsible for the production
of sebum (Choi, 2002). The sebum was a protective and heat isolator, make a
barrier against the foreign microorganism also prevent their entrance and
decrease the water loss and regarded as a precursor for the formation of vit D
(Kligman, 1963). The sebaceous glands in the cows are small and lobulated and
they are located at the upper third of the hair follicle (Hafez et al., 1955; Abdul
Raheem and Al-Hety, 1997). The sebaceous gland in buffaloes are large and
multilobulated and they are located at the upper third of the hair follicles (Ali,
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2008). The sweat gland of mammals is responsible for excretion of sweat,
which may be considered as an important mean of heat dissipation during hot
weather by evaporation (Gotter et al., 1995 ; Hori, 1995 ; Bovell et al., 2007)).
Based on their morphological and functional characteristics, sweat glands are
separated into two types: apocrine and merocrine glands (Ross et al., 2003;
James and Jeffery, 2006 ; Li and Urmacher, 2007).

MATERIALS AND METHODS
A-Samples Collection

Skin specimens were collected immediately after slaughtering from adult
males of buffaloes and cows from the local Shu'lla abattoir. The specimens were
taken from six body areas (muzzle, neck, thorax, dorsum, abdomen and
perineum).

B-Tissue processing

Samples were fixed in 10% Neutral buffered formalin for 24 hours.
Specimens were dehydrated using upgrading of alcohol from 50, 60, 70, 80, 90,
and 100%. Xylen was used as clearing reagent. Paraffin was used for infiltration
and embedding. Paraffin blocks were cut about (5-7 um), (Luna, 1968). Ocular
oculometer was used for measurement of diameters of duct of the apocrine
sweat glands. The number of secretory acini of the sweat glands, the number of
myoepithelial cell/acinus of sweat gland. The length of the sweat glands also
were measured from the basement membrane to the location of acini,
dimensions of the main lobe of the sebaceous glands and size of lobule of the
sebaceous glands (lengthx width/2).

RESULTS AND DISCUSSION

The sebaceous glands were simple branched alveolar glands which were
associated with hair follicles. Sebaceous glands were embedded in the dermis in
all the examined regions. The acini of sebaceous gland consist of a basal layer of
flattened epithelial cells which rest on a basement membrane. The central layers
contains rounded cells containing different amounts of fatty droplet in their
cytoplasm, their nuclei gradually shrink and then apoptotic nuclei appear and the
cells become filled with fat droplets and secreted by holocrine type of secreting.
Generally, these sebaceous glands in buffaloes was larger and more lobulated
(Figure 1) than in the cows (Figure, 2), this was in agreement with the finding of
Ali (2008) in buffaloes, who stated that the sebaceous glands were of large size,
multilobulated and opened at the upper part of the hair follicles. Also, the
present result similar to the finding of Hafez et al. (1955) who stated that the
sebaceous glands of the cows was small and lobulated and of a holocrine type,
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the result variance with Mahdi (1979) in camel, who stated that the sebaceous
glands were multilobulated in the upper lip only.

Figure 1. Showed multilobulated well developed sebaceous glands in buffaloes
(arrows) (H&E, X100).

Figure 2. Showed poorly developed lobulated sebaceous glands in the cow
(arrows) (H&E, X100).

Table (1) showed that the highest dimension of the sebaceous glands in
buffaloes and cows was in the chest region (385.8 and 161.9 um), respectively
and the lowest dimension was in the dorsum (246.2 and 123.4 um), respectively.
The number of sebaceous glands/ mm? was (2.47 mm?and 5.13mm?) in buffalo
and cow respectively, this was similar to result of Sar and Calhoun (1966) in
common American goat; Abdul Raheem and Al-Hety (1997) who referred that
there were marked species differences in location, size, shape and number of
glands per single hair follicles. The current result was in accordance with
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Kligman (1963) who found that the sebum was decreased the water loss and
consequencely a reverse relationship between sebaceous and sweat gland in
regard to thermoregulation was recorded.

Table 1 .The dimensions of the lobes and lobules of sebaceous glands in buffaloes and
cows (micrometer)

Lobes of sebaceous glands Lobules of sebaceous glands
Areas Buffaloes Cows Buffaloes Cows

Mean + SE Mean + SE Mean + SE Mean + SE
Muzzle* 350.8+1.5 141.3+0.8 119.9+1.2 103.8+£0.5
Neck* 294.3£1.2 129.1+£0.7 109+0.4 96.4+0.4
Chest* 385.8+£1.7 161.9+1.4 136.9+0.5 116.9+0.7
Abdomen* 358+0.6 148.4+0.9 123.2+0.9 106.1+0.5
Perineum* 316.91£0.9 137.54+1.2 117.1+1.2 101.8+0.4
Dorsum* 246.2+£1.3 123.4+0.7 98.2+0.6 78.7£0.7

* Represent significant differences at (P<0.05) between horizontal rows.

The study also revealed that the apocrine sweat glands in buffaloes and
cows lied within the dermis and were of simple tubular gland type (Figure, 3and
4), with a coiled secretory portion and a straight duct. The secretory portion had
a large lumen lined with cuboidal to coloumnar epithelial cells, depending on
their secretory activity. Myoepithelial cells were located between the secretory
cells and the basement membrane, these cells were well developed with
contractile properties in cow and its number per acini was more in cow (2.8
cells) than that of buffalo (2 cells).

Figure 3. Showed duct of apocrine sweat gland in the buffalo. Note the few epithelial
glandular cells with few small nuclei and non-prominent nucleoli (arrows) (H&E,
X600).
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Figure 4. Showed duct of apocrine sweat gland in the cow. Note the abundant cytoplasm
of the secretory cells with euchromatic large nuclei with more than one prominent
nucleoli (arrows) (H&E, X600).

Besides, the present result found the presence of large numbers of
merocrine sweat glands in muzzle, these glands lied within the dermis and
extended into subcutaneous tissue, this was similar to the results of Hafez et al.
(1955) in cow; Kozlowski and Calhoun (1969) in American sheep, Abdul-
Raheem and Al-Hety (1997); Ali et al. (2003) and Sultan (2006) in local black
goat, who referred to the presence of the two types of glands. Also the present
result was in variance with the finding of Ali (2008) in buffalo, who stated that
the muzzle region contain no sweat glands. The morphology of the merocrine
sweat glands has one type of cells (serous cell), this was similar to the results of
Kozlowski and Calhoun (1969) in American sheep, Yasear (1993) in buffalo and
Sultan (2006) in local black goat. The ducts of sweat glands were relatively
straight and open directly into the surface of the epidermis. The sweat glands
have longer duct in buffalo (65um, + 05 SE) than the cow (35um, + 0.3SE).
Table (2) showed that the diameter of the duct of sweat glands in cow was larger
than in buffalo. The location of sweat glands was deeper in the dermis so that its
duct is longer than in the cow and corresponding the secretory units of sweat
glands nearer to the surface than in buffalo, the lumen of the acini in buffalo was
narrower than in cow so that the secreted amount of sweat was lesser in buffalo
and in turn, the heat dissipation in buffalo was little so that the buffalo was poor
thermoregulator animal. However,the excretory duct of sweat gland in both
cows and buffaloes lined by stratified cuboidal epithelium.
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Table 2. The diameter of apocrine sweat glands in buffaloes and cows (micrometer)

Diameter of apocrine Sweat | Diameter of apocrine sweat
Areas glands in Buffaloes glands in Cows
Mean = SE Mean = SE
Muzzle* 87.9+1.2 98.2+0.7
Neck* 27.7+3.7 46.3+0.8
Chest* 60.9+0.8 72.2+0.9
Abdomen* 70.9+1.2 85.6+0.9
Perineum* 48.1+0.7 58.31£0.3
Dorsum* 43.1+0.5 54.5+0.8
* Represents significant differences at (P<0.05) between horizontal rows.
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