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ABSTRACT 

In this study we have shown that Viable TMAC-2, a medium based 
on an ultrajZtrate fraction of bovine colostrum and adult bovine 
serum, can be used successfully as a fetal bovine serum (FBS) sub- 
stitute in the culture of several anchorage-dependent and indepen- 
dent cell lines. Of the 15 cell lines cultured in 8% Viable AC-2 in mi- 
croplates, 10 reached the maximum cell density of 65%-123% of 
that in 10% FBS, 4 cell lines reached maximum cell density of 
35%-65% of that in 10% FBS and only one cell line, a human os- 
teosawoma G-292, grew slowly in Viable AC-2. In a small-scale sus- 
pension culture, 8%-15% Viable AC-2 supports the growth of Chi- 
nese hamster ovary cells (CHO-K1) on microcarriers in spinner 
flasks sign$cantly better than 10% FBS. Shionogi mouse mammary 
tumor cell line (S115) transfected with human a2-adrenergic recep- 
tor subtype C2 was used as a model to study recombinant protein 
production in Viable AC-2-supplemented medium. The results 
showed that in cell culture flasks and in an ACUSYST-RTM bioreac- 
tot; the a2-C2 receptor expwssion level per mg of total protein was 
similar in both Viable AC-2 and FBS. 

INTRODUCTION 

Traditionally, bovine serum has been used in mammalian 
cell cultures to support cell growth and production of differ- 
ent biochemical components. Both in small- and large-scale 
cultures, the most frequently used serum type is fetal bovine 
serum (FBS). However, there has been great interest in trying 
to replace FBS with other cell culture supplements because of 
fluctuating quality and availability of FBS (3,ll-13,19,20, 
26,28,29). 

One of the most interesting candidates for the culture of 
mammalian cells is bovine colostrum, the milk secreted dur- 
ing the first few days after calving. Colostrum resembles FBS 
in that it contains growth factors, hormones and other nu- 
trients that are essential for mammalian cells (9,10,16,24,27). 
It has been shown that bovine colostrum supports the growth 
of hybridomas (22,23,25) and some anchorage-dependent 
cells (14,15,21,30,31) in vitro, but normal bovine milk is sig- 
nificantly less effective than colostrum as an FBS substitute 
(15,25,30). On the other hand, raw colostrum contains ex- 
tremely high amounts of proteins (45-130 g/L) and im- 
munoglobulins (40-60 gL)  (9,24,27) but has a negligible 
amount of attachment factors (31). In addition, raw colostrum 
is usually contaminated with endotoxins derived from 
gram-negative bacteria (5). This makes the use of raw 
colostrum inappropriate, as such, as an FBS substitute in cell 
culture. 

We have recently shown that an ultrafiltrate fraction of 
bovine colostrum (UF), with low total protein (1.16 gL), IgG 
(0.24 g/L) and endotoxin [<0.24 endotoxin unit (EU)/mL] 
contents, supplemented with human transfemn, supports the 
growth and antibody production of anchorage-independent 
hybridoma cells (22,23). On the other hand, anchorage-de- 
pendent cells usually cannot be cultured in colostrum without 
adding attachment factors like fibronectin (30,31). However, 
UF supplemented with adult bovine serum (BS) and human 
transferrin supports the growth of Vero and Chinese hamster 
ovary cells (CHO-K1) as well as FBS (21). 

In this paper we show that several cell types can be cul- 
tured successfully in Viablem AC-2, which is a medium 
based on UF and BS (21). 
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