[bookmark: _GoBack][image: C:\Users\lenovo\Desktop\001.jpg][image: C:\Users\lenovo\Desktop\002.jpg][image: C:\Users\lenovo\Desktop\013.jpg]
image1.jpeg
Egyptian J. Anim. Prod.,45 Suppl. Issue, Dec. (2008):223-235

BOVINE MAMMARY GLAND DURING THE DRY PERIOD: 1.
HISTOLOGICAL AND ULTRASTRUCTURAL CHANGES

A. }. M. El-Sayed', A. S. M. Soliman’, A. M. El-Gaafarawy’ and M. A. E.
Ali

1- Animal Production Department, Faculty of Agriculture, Benha University, 2- Animal
Production Research Institute, Agriculture Research Center, Ministry of Agriculture

SUMMARY

4 total number of 16 pregnant Friesian cows were divided according to the dry
period length into two groups. The first included cows (n = 8) with dry period more
than 60 days, while the second group included cows (n = 8) with dry period less than
45 days. . .

Histological changes during involution period indicated marked shifis in the
secretory activity of the gland during the active involution phase as evidenced bya
reduction in alveolar luminal area with a concomitant increase in connective tissue
area. Cytoplasmic organelles declined in the involuting cells, particularly the rough
endoplasmic reticulum (RER), ribosomes, Golgi apparatus, and also the secretory
vesicles. Despite the apparent reduction of the protein synthesis and secretion
pathway associated with milk proteins, the involuting epithelial cells maintained
intact cellular organelles which involved in metabolic and secretory function.
Ribosomes and segments of RER were present at all stages of involution, as were
mitochondria and microvilli. Invading macrophages have been implicated in removal
of luminal milk fat globules in involuting mammary tissue and also may be involved
in removal of cellular debris. The structure of alveoli at steady state involution phase
resembled the solid mass of cells. The structure of bovine mammary tissue and the
composition of mammary secretions remained relatively constant. The involution of
bovine mammary tissue does not involve extensive detachment of mammary epithelial
cells from the basement membrane as occurs in rodents. During the redevelopment
and colostrogenesis phase, increased synthetic and secretory activity were apparent
by an increase areas of epithelium ‘and lumen and a decrease area of connective
tissue. Expansion of alveolar lumina area resulted in a concomitant compression of
Surrounding connective tissue area. As parturition approached, fully active cells -
became more numerous, the cell cytoplasm contained abundant RER, well-developed
Golgi apparatus, and numerous mitochondria. Although the progression of
ultrastructural changes in alveolar epithelial cells were consistent between the cows
with the long dry period and those with the short dry period, the obtained results
suggest that the rate at which this progression occurred was faster in the cows
receiving the short dry period. Ultrastructural changes of cow mammary tissue
suggest that a mammary involution as it relates to the epithelia, occurs as an
organized and controlled process that apparently leads to minor loss of epithelial
cells. In addition, the present results confirmed that the dry period is important for
replacing senescent mammary epithelial cells and increasing the epithelial
component of the gland prior to the next lactation.
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INTRODUCTION

Despite the importance of the dry period, little is known about the extent of
involution, growth, and differentiation that occurs in the bovine mammary gland
tissue during this period. Following cessation of milking or weaning of the young,
involution of the mammary glands occurs, a process that has been extensively
investigated with rodents. However, data generated for other species may not be
easily extrapolated to the cow. Histological investigations (Holst et al.,, 1987;
Sordillo and Nickerson, 1988; Hurley, 1989; and Akers ef al., 1990) suggest that
mammary involution in cattle is slower and far less extensive than that in rodents. In
sharp contrast to the situation in most species, dairy cows are typically pregnant
when milk removal ceases. Consequently, mammary involution during the dry period
is promoted by milk stasis but is opposed by the mammogenic and lactogenic effects
of pregnancy (Capuco et al., 1997).

The objectives of this study were to evaluate and interpret the histological and
cytological changes that occur in the mammary gland tissues during the different
stages of the dry period in Friesian cows. Also, to determine the impact of these
changes on the activity of mammary gland during the prepartum period.

MATERIALS AND METHODS

The field study of this experiment was carried out at Sakha Experimental Station,
belonged to Animal Production Research Institute, Agriculture Research Center,
Ministry of Agriculture, Dokki, Giza, Egypt. The field work lasted for eight months
starting from November, 2004.

Histological study was executed at laboratory of Pathology Division, Faculty of
Veterinary Medicine, Cairo University. Whereas, cytological study was carried out at
Central Laboratory, Faculty of Science, Ain Shams University.

Experimental animals:

A total of 16 pregnant Friesian cows aged 3.5 to 6.5 years, and had 2 to 4 parities.
These cows were divided into two groups (8 cows each). The first group included
cows with dry period more than' 60 days (more than the optimum period). While the
second group included cows with dry period less than 45 days (less than the optimum
period).

Management and feeding:

Cows were housed loose in semi-shaded open yard throughout the experimental
periods and fed on green Berseem (Trifolium alexandrinum) and concentrate mixture
during December to end of April. While during November, May and June they fed on
corn silage, Berseem hay and concentrate mixture. Also they fed rice straw ad libitum
as a roughage allover the year. Feed was offered twice daily at 08:00 h and 16:00 h.
and drinking fresh water was available,

Cows were dried off by using abrupt cessation of milking method, when cow
giving 1 to 2 Kg/day. After the last milking, teats of each cow were washed and
infused with antibiotics which help it to protect infections that may occur in early
involution.
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