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Establishment of a Bovine Epithelial Mammary Cell Line
and its Ultrastructural Changes When Exposed to Heat
Stress
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Abstract A simple method of trypsin /collagenase I alternative digestion and iterative culture flask adherence to discard
fibroblasts for bovine mammary cell culture was established in this study. By immunohistochemistry flow cytometry western
blot Electron microscopy analysis the characteristics of bovine mammary cells were investigated in vitro . Effect of hyperthermia
on the cell ultrastructures was also observed. The results showed that the mammary cells were diploid epithelia with intact 30
pairs chromatins which could secrete alpha-casein into the medium . After exposed to hyperthermia the cell condensed
chromatin like crescent on the nuclei verges mitochondria occurred expansion and vacuolization and apoptotic bodies appeared

which suggested that heat stress could induce apoptosis of the mammary epithelia.
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Fig.1  Cell morphous and ultrastructure of the bovine mammary cells

A The culture mammary cells secreted dropwise substances x 100 . B mammary cell colony x 100 C Typical net-
balloon construction of the epithelial cells x200 .D acini-like aggregates x 200 .E Ultrastructures of normal mammary
epithelia cells x 14000 . Nu nucleus rER. Rough-surfaced endoplasmic- reticulum Ri ribosme Go Golgi complex
FR free ribosme Mi mitochondria Mv microvilli.F Coated and uncoated vesicles detected in the apical region of cell

x 12000 .Mi mitochondria Mv microvilli V vesicle LD Lipid droplet SG secretory granule Nu nucleus. G
Apocrine of mammary epithelia ~ x 12000 . Mv  microvilli SG  secretory granule BL basal lamina PMI plasma
membrane infoldings. H nucleus splintered Oh after 41°C heat treatment X 3600 .1 The apoptotic cell 2h after 41°C
heat treatment x 10000 . AB Apoptosis Body.J mitochondria impairments 6h after 41°C heat treatment ~ x 10000 .

Nu Nucl Ly L Mi itochondria. . N o . .
v uceus Ly Tysosome AL mutochoncua © FERSEHEMEDFRFTEATIHEAHES http://journals. im. ac. cn
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Fig.2  Characterization of bovine mammary cells
A The culture mammary cells under light microscope. Bl . Negative control of Cytokeratin8&18immunohistochemical staining. B2 Positive staining of
Cytokeratin8&18 in epithelia cells as shown in arrow. Cl  Immunohitochemical staining of vimentin cell nucleus ~ C2 Negative staining of Vimentin in
epithelia cells. C3 Positive staining of Vimentin in fibroblast cells FITC staining represented vimentin. The arrow indicates positive staining.
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Fig. 3 Mammary cells synthesized and secreted o-casein to
the culture. 40C  41%C
Immunoblot of the proteins loaded in lanesl-4 the standard pure bovine 41°C
milk casein lane 1 the cell medium extracts lane2  fetal bovine

serum lane 3 MEM/F12 culture medium without serum lane4  using
antibodies raised against bovine o-casein. © RERFREREMFRFTATIRSHEL htto://journals. im. ac. on
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