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Comparative Study on in vitro Stationary Culture System
or Superfusion Culture System of Cow Mammary Tissue
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Abstract Dairy cow mammary tissue was cultured in superfusion system or stationary system and the influence of these two
methods in the activity and ultrastructure of tissue was investigated according to LDH vigor trypan blue dying agrose gel
electrophoresis  transmission microscope observation. The results showed that the mammary tissue cultured in superfusion system
could keep normal tissue activity and ultrastructure within 12 ~ 60h in DMEM plus 10% calf serum while mammary tissue
stationary culture could keep normal tissue activity and ultrastructure within 60 ~ 108h. Both culture systems had some advantages

and disadvantages.
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4 2.5%
4°C 1%
2
3~5
5 " * ’ 1 DNA
SPSS11.5 Fig.1 The DNA genome of dairy cow mammary tissue incubated
P <0.05 P <0.01 in three different medium
e.g. DMEM and 10% calf serum DMEM Hanks in perfusion system
3 Lane 4 represents DNA control extracted from dairy cow mammary tissue.
DMEM DMEM + 10% DNA
3.1
1
3.1.1
Hanks DMEM DMEM + 10% 3 G My
24h LDH 2 Hanks
P <0.05 Hanks DMEM
DMEM + 10% P <0.05 DMEM He 3 DMEM
DMEM + 10% P <0.05
He
Hanks 4 DMEM + 10%
P <0.05 DMEM Mi
DMEM + 10% P <0.05 DMEM SG My 5
+10% P> DMEM + 10%
0.05 1 Hanks
Hanks DNA DMEM
1

Table 1 Effects of different medium on the activity of cow mammary tissue cultured in perfusion system

Group Control

Hanks

DMEM DMEM + 10% serum

LDH vigor/ p/L

Cell viability/ % 97.143 + 1.160*

336.568 +3.978"

78.003 +2.166"

284.017 + 3.358" 202.396 + 4.307¢

86.660 = 1.607¢ 93.080 = 1.475*

Note Values in the same line with the different superscript letters differ significantly P <0.05 .

3.1.2
DMEM + 10% 8mL/h 4ml/h ImL/h
24h
24h
2 4ml/h  1mL/h 8mlL/h
P <0.05 4mL/h ImL/h
P>0.05
DNA 8mL/h
6

2
Table 2 Effects of different speeds on the activity of
cow mammary tissue cultured in perfusion system

Speed/ mL/h Cell viability/ %
8 88.166 1.127°
4 91.383 +0.552"
1 92.134+1.327"

Note Values in the same column with the different superscript letters differ
significantly P <0.05 .

3.1.3
DMEM + 10% 1mL/h
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SG P>0.05 108h LDH 11
Mv 7 24h  LDH 36h 12h ~ 96h 96h
8 12h 120h 90% 12 120h
P <0.05 12~ 60h DNA 13
9 60h 72h DNA 60h
10 72h SG 14
12 ~ 60h 120h 15
3.2 48h
LDH 24h
P <0.01 60~ 108h LDH 60 ~ 108h
60h 72h 84h  96h LDH

3 Hanks 24h
Fig.2  Ultrastructure of normal mammary tissue cells x 7500 Fig.3 Ultrastructure of mammary tissue cells
Nu nucleus SG  secretory granule Mv  microvilli. incubated in Hanks for 24h x 15 000

Nu nucleus He heterochromatin Ly lysosome.

5 DMEM + 10% 24h
4 DMEM 24h
Fig.4  Ultrastructure of mammary tissue cells
incubated in DMEM for 24h  x 15 000

Nu nucleus Mi  mitochondrium rER  rough endoplasmic reticulum.

Fig.5 Ultrastructure of mammary tissue cells incubated
in DMEM and 10% calf serum for 24h x 10 000

Nu nucleus Mi mitochondrium My microvilli TJ tight junction.
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6 DNA 7 60h
DNA genome of dairy cow mammary tissue incubated in perfusion system Fig.7 Ultrastructure of mammary tissue
at the speed of 8ml/h 4ml/h and 1ml/h lanesl ~3 respectively cells incubated for 60h x 10 000
Nu nucleus Mv microvilli SG  secretory granule.
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Fig.8 The activity of LDH in perfusion system Fig.9 The viability of mammary tissue cells in perfusion system
n =3 the results represent mean + SD . n=3 the results represent mean + SD.
Hanks
DMEM Hanks

DMEM

DMEM

10

DNA
Fig.10  The effects of culture time in perfusion system
on the DNA genome of dairy cow mammary tissue
Lanes 1 ~ 7 represents DNA genome of the tissue extracts at 12h  24h
36h 48h 60h 72h after perfusion.
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Fig.11  The activity of LDH in supernatant at Fig.12  The viability of mammary tissue cells
different adherent culture time at different adherent culture time
n =3 the results represent mean + SD. n =3 the results represent mean = SD.
13 DNA
Fig. 13 The effect of different adherent culture time on the DNA genome of dairy cow mammary tissue
Lanes 1 ~ 10 represents DNA genome of the tissue extracts at 12h 24h 36h 48h 60h 72h 84h 96h 108h and 120h after culturing.
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