QLA LU g1l § aladl Lo glydyan (5 jin
WY 7 . S sy
uﬂﬂ‘

. 6-’".?‘” ezt l'.:‘.i.r, -u._a."

A DALY SN o i) dy oy Unl ST (il o o) sy
Olsmemd) 3Ty olial) vde S o dar Iy ¥ edIG Lislows LSS @Sy € Lalyly 25,00
- U:?‘ uﬂyi;-a'lc;in* 6;‘_,5\.” J._A.h.'.” ,i __-_5-_...” J-l.u J 3",4

R LU PR Py | RS [P T] PRRP T | REFURE R

Lol Jamidl BLS WLaSY olad) 25T Liesy a1 suil) LT INY ST BT
sl Slnd Lol JWT s am Lz g st o



From Department of Physiology, Faculty, of Ve.terit;ary Medicine,
Zagazig University.

Head of Dept. : Dr. Magdy, M. Fat-Halla.

SIGNIFICANCE OF SKIN MORPHOLOGY IN DIFFERENT
CATTLE BREEDS

(With 3 Plates, 12 Figurs, and 2 Tables)

" By
Magdy, M. Fat-Halla
" (Received at 13/3/1975)

SUMMARY grn D 4

Skin biopsies-of  different cattle breeds were histologically exa-
mined in an attempt to correlate between skin morphology and heat
tolerance.

The thickness of the straturn cornium, . epidermis, and thermos-
tate layer, and the depth of the sweat glands, sebaceous glands, and
hiar bulbs were determined.

Morphological types of the sweat glands were described and
illustrated by photomicrograpl.s. The bag-shaped sweat glands
predominate in the skin of Native cattle (Baladi) and hayf cross-
breds, while the tubular and intermediate types predominate in
Friesian, and 2/, cross-breds of both Friesian and Hereford: . Den-
sity and dimensions of the sweat glands and their sweating surface
per single gland and  per square cm. were measured and calculated.
Breed differences in skin structure were characterised.

The relationship between heat tolerance, evaporation rate and
sweat gland density, and their secretory surface was discussed.

It was concluded that, the sweat gland type as well as its depth
and sweating surface, are the most skin parameters correlated to
heat tolerance.

These factors may be considered as indices for selection of Euro-
pean breeds introduced to subtropical count ries.

INTRODUCTION

In cattle the sweat glands attain three shapes, = the coiled tubular, bag-.
shaped and the intermediate clup-shaped. It was found that the tubular type
predominates in Shorthorn cattle while the bag-shaped form predominates in-
Sahiwal and Sindhi cattle (NAY, 1959).
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It is claimed that the apocrine type of sweat glands is most frequent in
the skin of cattle (FINDLAY and YANG, 1950 ; TRAUTMAN and FIEBE-
“GER, 1953 ; and DOWLING, 1955). In contrast HAFEZ, BADRELDIN
and SHAFIE (1955) rei)orted that the simple merocrine form is more frequent
in bovine skin than the apocrine type.

The volume and density of sweat glands are closely related to heat tole-
rance and are assumed to be associated with productive efficiency of cattle
‘WALKER, 1957 ; NAY and DOWLING, 1957 ; and BAKUMA, 1969).
DOWLING (1955) and NAY and HAYMAN (1956) reported that, the sweat -
gland density and size are greater in Bos-indicus than those observed in
B - taurus. Moreover, TANEJA (1960) found a positive correlation between
the rate of evaporation and the density of the sweat glands.

It is accepted that the number of hair follicles per unit area of the
skin gives an accurate estimate of the glandular density (FINDLAY and YANG,
1950 ; and HAFEZ, et al. 1955).

Although morphological characters of the sweat glands are of value in
‘the study of the heat tolerance, the functional efficiency of such glands is
-of greater importance (NAY, 1959, and WALKER, 1960).

The aim of the present investigation is to study the correlation between
the skin structure and heat tolerance of Friesian, Herefored, Native cattle and
their cross-breds.

MATERIAL AND®  METHODS

Skin specimens were taken from 18 bulls, 2-3 years of age. Three bulls
from each of the, following breeds were examined ; Friesian, */, Friesian, 14
Friesian, */, Hereford, 14 Hereford, and Native (Baladi) cattle. These animals
were bred at EFKharga breeding farm at El-Wady El-Gedid.

Skin biopsy of an area of 2 sq.cm was cut from the midside region behind
the shoulder. The area was clipped and 2 ml. of novocaine solution (2%) was
infiltrated around the site of incision. The skin samples were cut into pieces
cof 5 X 10 mm. and fixed in 5% formol saline. Vertical and horizontal serial

_paraffin sections of 10 microne thick were prepared and stained with haema-
toxyline and eosin. The vertical sections were used for measuring the dimen-
sions of 10 sweat glands from each specimen according to NAY and HAYMAN
(1956). Considering the sweat gland as a cylinder, the average sweating
-surface area of the single sweat gland for each breed was calculated.

Assiut Vet, Med. J., Vol. 11, No. 3 and 4, (1975)
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Vertical sections were also used to measure the-thickness of the thermostat:
layer, which extends from the basement membrane of the epidermis till the-
deepest edge of the sweat glands. The thickness of the stratum cornium and’
the epidermis, the depth of the sebaceous glands, and the hair bulbs were
also measured. Ten random measurements were recorded for each of the-
above mentioned structures.

Horizontal sections of the skin directly beneath the epidermis were used’
to count the hair follicles per sq.cm. which represent the number of the
sweat glands. The sweat secreting surface per sq. cm. of the skin was deter-
mined by multiplying the number per sq. cm. by the average surface of the-
single sweat gland.

RESULTS

The hair follicle unit is considered as a hair follicle with its associated’
skin glands. Each hair follicle is accompanied by a sweat gland duct as
shown in Plate 2, Fig. 4, and Plate 3, Fig. 3. At about 350 u from the
surface, two lobes of the sebaceous glands pour their secretion through the
hair follicle by two separate ducts (Plate 2, Fig. 3). At about 700-800 u-
lies the sweat gland near the hair bulb.. The erector pili muscle is inserted
into the hair follicle just above the sweat gland and is penetrated by its duct
{Plate 3 Fig. 4).

Three types of the sweat glands were identified ; the tubular, the bag--
shaped, and the intermediate forms. The tubular glands which apper as long,
narrow, and convoluted tubes were only found in the skin of Friesian cattle-
(Plate 1, Fig. 1 and 2). The bagshaped glands, which are short with a
wide diameter, predominated in the skin of Baladi cattle and in half bred
animals (Plate 1, Fig. 4). - Very large bag-shaped glands with greater length
and width were mainly present in half cross breds. This type is rarely seen-
in 3/, cross-breds and pure Friesian (Plate 1, Fig. 3). Intermediate form
between the previous types which take different shapes as shown in (Plate 2,
Figs 1, 2 and 4) were encountered in all animals, especially in ®/, cross-breds:
and Friesian.

The sweat glands of all animals examined are lined by flat simple squa--
mious epithelial cells (Plates 1, 2 and 3) The epithelial cells have flattened”
nuclei and surrounded by myoepithelial cells. with spindle shaped nuclei as
demonstrated in Plate 3, Fig. 2. In most sections the glands were filled by
homogenous or occasionally fine granular substance.

Assiut Vet, Med. J., Vol. 11, No. 3 and 4, {1975)
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The greatest density of the sweat glands was noticed in Friesian cattle
followed by */, Friesian, */, Hereford, 4 Friesian and 14 Hereford. Native
cattle have the least number of sweat glands per sq. cm. (Table 2). The
sweating surface of a single gland was greater in 14 Hereford, 14 Friesian and
Baladi, followed by Friesian, ®/, Friesian and lastly 3/, Hereford. The
sweating surface per sq...cm. of skin ranked as follows ; 14 Herefored,
Friesian, ®/, Friesian, 14 Friesian, 3/, Hereford and Baladi in a descending
order.

With regard to other skin structures, as shown in table 1, the differences
in the thickness of epidermis and cornium is not significant in different cattle
breed. The thickness of the thermostate layer and the depth of sweat glands
and sebaceous glands is the least in Friesian followed by Baladi, then 8/e
Friesian cross-breds, and lastly Hereford cross-breds.

DISCUSSION

The type of the cattle sweat glands appears to be of merocrine type due
to the flattened appearance of their epithelium and the absence of the apical
cytoplasmic protrusion. This suggests that the sweat may be secreted either
by simple diffusion or an active secretion, rather than degenerative secretion
of the apocrine type. This result is in accordance with the findings of
(YAMANO and ONE, 1936 ; HAFEZ, o al, 1955 ; and FINDLAY and
JENKINSON, 1964).

The present investigation indicated that the sweat gland density in native
cattle (Balandi) is less than that of the Friesian and Hereford cattle. This
fact agrees with the results obtained by SHAFIE, EL-TANNIKHY and BADR-
ELDIN (1970).

However, the average sweating surface of a single sweat gland in native
cattle and half cross-breds is greater than that of Friesian and */, cross-breds.
This may be attributed to the predominance of the bag-shaped glands in the
first group and the intermediate type in the second group.

In spite of the fact that the sweat gland size is greater in Baladi and Ya
cross-breds, the sweating surface per unit area is less than that of Friesian and
®/s cross breds. This is attributed to the sweat gland density.

Assiut Vet, Med. J., Vol. 11, No. 3 and 4, (1975)
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Heat tolerance and evaporation rates of these animals as shown by FAT-
HALLA (1972) were greater in Baladi and half cross-breds (Friesian and
Hereford). than that of pure Friesian and ®/, cross-breds (Friesian and Here-
ford). Therefore, it is obvious that the functional efficiency of the sweat
glands and not its density is the determining factor in heat tolerance. This
suggests that, the bag-shaped sweat glands which predominate in the Baladi
and half cross-bred cattle may be more efficienct in sweat secretion than .the
tubular type found in European cattle skin.

with regard to the other skin structures, the thin thermostate layer and
the presence of sweat glands nearer to the surface of the skin in both pure
Friesian and baladi are considered of great value in facilitating water diffu-
sion and passage to the skin surface rather than the thick thermostate layer
and deep sweat glands observed in Hereford cross-breds. It is concluded that
Baladi and Friesian cattle with their cross-breds have skin structures which
favour efficient evaporation and greater dissipation of heat than the Here-
ford skin. These characteristics are of great importance in adaptability of
these animals under the stress of hot climates.

It could be concluded that the shape of the sweat glands, their depth
and the thickness of the thermostate layer are the most important skin structures
correlated to heat tolerance and consequently can be used as an index for
selection of European cattle introduced to subtropica] countries.
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Plate 1. Fig. 1 and 2, Vertical sections in Friesian skin showing long tubular convoluted sweat
glands (< 96)

Plate 1. Fig 3 and 4, Vertical sections in Baladi skin, showing large and small bag sweat
glands ( 96)



Plate 11
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Plate 2. Fig. 1 and 2, Vertical sections in L5 Friesian and 3/, Friesian demonstrate diff2
shapes of clup-shaped sweat glands, or intermediate forms ( = 9 5

Plate 2. Fig. 3, Vertical section in i — Hereford skin showing sebaceous glands with their
ducts attached to hair follicle ( < 96).

Plate 2. Fig. 4, Vertical section in 3/, Friesian skin demonstrates clup-shaped sweat glands
their ducts up to the surface (< 45).
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Plate 3.

Plate 3.
Plate 3,

Plate 3.

Fig. 1, Horizontal section in # Friesian skin showing hair folicle surrounded with
some sweat gland (< 200).

Fig. 2, Vertical section showing the structure of the sweat gland wall (< 200).

Fig 3, Horizontal section just below the epidermis showing hair follicles associated
with sw.g. ducts (< 96).

Fig. 4, Horizontal section showing sweat glands, pili muscle and sw. gl. duct penetrat-
ing the muscle (> 96).



