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Since Fisher (1948) initiated the use of 
synthetic media in tissue culture, a few 
media such as TC 199 (Morgan et al., 1950), 
Eagles basal medium supplemented with calf 
serum (Hayflick and Moorhead,1961), RPMI 
140 (Moore et al., 1967) and DMEM 
(Friedkin and Crawfor,1983) have come into 
vogue. Earlier studies in sheep (Thiagarajan 
et al., 1989), goat (Umrikar et al., 1993) and 
buffalo (Joshi, 1995) have also shown that 
the efficacy of the above media differed 
depending on the species under study and the 
type of primary cell cultured. This study was 
undertaken to compare the performance of 
DMEM and RPMI — 1640 in long term 
culture of fibroblasts and short term culture 
of lymphocytes of cattle. 

Materials and methods 

Commercially available DMEM 
(Dulbeco's Gibco 23700-024) and RPMI —
1640 (Sigma R 4130) were used in this study. 
Fibroblasts for the study were derived from 
foetal calf kidney cortex. Kidney fibroblast 
cultures were established following technique 
of Paul (1975). Six batches of cultures were 
maintained by subculturing as proposed by 
Ephrussi and Weiss (1969). Whole blood 
cultures for lymphocytes were set up 
following Mc Fee et al. (1965), modified by 
substituting foetal calf serum (FCS} with 
more efficient and economical autologus 
plasma (Halnan,1977). Six replications were 
done for each medium using 0.15 ml 

of phyto haemagglutinin - M per 10 ml of 
culture volume, as the mitogen. The efficacy 
of the media was assessed in terms of 
number of population doublings obtained in 
long term fibroblast cultures and mitoric drive 
as indicated by the proportion of lyrnphoblasts 
harvested after 72 hours in short term whole 
blood cultures by counting 150-200 cells per 
culture. 

Students `t' test was used to compare the 
mean values obtained in fibroblast cultures. 
Angular transformation was done to convert 
the percentage values of mitotic drive in lym-
phocyte cultures (Angle = aresin/P}. Com-
pletely randomised design (Snedecor and 
Cochran, 1989) was used to compare the 
values of mitotic drive obtained for RPMI 
1640 and DMEM. 

Results and discussion 

In fibroblast cultures, the number of cells 
decreased and the population doubliY~g. 
time increased with successive subcultures. 
Finally the cells ceased to divide and the 
cultures phased out as a result of ageing. 
Fibroblasts showed a mean population 
doublings of 12.33 x-1.87 in DMEM and lym-
phocytes grown in RPMI 1640 showed a 
mitotic drive of 65.4 f 2.8 per cent. These 
values were significantly (P < 0.01) greater 
than the values obtained from parallel 
cultures of fibroblasts in RPMI — 1640 
and lymphocytes in DMEM respectively 
(Table 1 and 2). 
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Table 1. Comparison of media for 
fibroblast culture 

Batch of fibroblast 
culture 

Average population doubling 

RPMI-1640 DMEM 

A 6 12 

B 5 14 

C 3 7 

D 2 7 

E 6 16 

F 6 18 

Mean 4.67 f 0.71 12.33 t l .$7** 

* *Highly significant (P < 0.01) 

Table 2 Comparison of media for 
lymphocyte culture 

Replication 
Mitotic Drive (aresin/P) 

RPMI-1640 DMEM 

1 62.87 40.40 

2 64.01 40.05 

3 62.17 39.11 

4 63.01 40.74 

5 63.58 39.47 

6 63.87 39.64 

Mean 63.25** 39.9 

* * Highly signif cant (P < 0.01) 

This study clearly showed that DMEM is 
better than RPMI — 1640 for long term 
culture of cattle kidney fibroblasts and RPMI 
— 1640 is better than DMEM for short term 
culture of cattle lymphocytes. Joshi (1995) 
found that DMEM was better than 
RPMI — 1640 for buffalo f broblast culture 
and attributed the result to the high energy 
content of DMEM. Though DMEM 
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contains fewer components than RPMI —
1640, it has double or more concentrations 
of D-glucose, L-glycine, L-glutamine, 
L-histidine, L-valine, L-tyrosine and B 
vitamins than RPMI 1640 (Martin, 1994}. 
This makes DMEM a high energy medium 
with essential amino acids and vitamins for 
sustained growth as is necessary in long term 
primary cultures. This may be the reason 
for the superiority of DMEM over 
RPMI — 1640 for fibroblast culture. 

RPMI — 1640 on the other hand contains 
several amino acids and vitamins more than 
DMEM, but in smaller quantities. This might 
support a sudden spurt of growth giving 
RPMI — 1640 an edge over DMEM in short 
term primary culture in cattle. 

Summary 

The performance of the commercially 
available media Dulbecco's modified Eagles' 
medium (DMEM} and Roswell Park Memo-
rial Institute medium (RPMI — i 640) in long 
term and short term primary cell cultures of 
cattle were compared by culturing foetal 
kidney fibroblast and lymphocytes. The 
number of population doublings in fibroblast 
cultures and mitotic drive in lymphocyte 
cultures were taken as indicators of efficacy 
of the media used. It was found that DMEM 
and RPMI — 1640 were significantly better 
(P < 0.0I) for cattle fibroblast and lympho-
cyte cultures respectively. 

References 

Ephrussi, B. and Weiss, M.C. (1969). Hybrid 
somatic cells. Scientif c American 
220(4): 26-35 

Fisher, A. (1948). Aminoacid metabolism of 
tissue cells in vitro. Biochem. J. 43: 
491-497 



Journal of Veterinary and Animal Sciences, 36 (1005) 45 

Friedkin, M. and Crawford, E.J. (1983). The 
relationship between the disassembly of 
micro-tubules during G 1 and the 
enhancement of DNA synthesis by 
colchicines in mouse fibroblast stimulated 
with peptide growth hormone. Exp. Cell 
Res., 148: 520-524 

~~ Halnan, C.R.E. (1977). An improved tech-
nique for the preparation of chromo-
somes from cattle whole blood. Res. 
Yet. Sci., 22: 40-43 

Hayflick, L. and Moorhead, P.S. (1961). The 
serial cultivation of human diploid cell 
strains. Exp. Cell Res., 25(3): 585-590 

Joshi, C.G. (1995). Identification and assign-
ment of syntenic groups to chromosome 
using interspecific somatic cell hybrid 
in buffalo. Ph.D. Thesis. Tamil Nadu 
Veterinary and Animal Sciences 

• University, Chennai 

Martin, M.B. (1994). Cell preservation in 
Tissue Culture Techniques — An Intro-

'~~ duction Birkhauser, USA. pp. 137-140, 
155-159 

McFee, A.F., Banner, M.W. and Murphee, 
R.L. (1965). Chromosome analysis of 
peripheral leucocytes of the sheep. J. 
Anim. Sci. 24: 551-554 

~" 

Moore, G.E. Gerner, R.E. and Franklin, H.A. 
(1967). Culture of normal human 
leucocytes J. Am. Med. Asso. 199: 
519-524 

Morgan, J.F., Mortan, H.J. and Parker, R.C. 
(1950). Nutrition of animal cells in tis-
sue cultures. I. Initial studies on a syn-
thetic medium Proc. Soc. Exp. Biol. 
Med. 73: 1-3 

Paul, J. (1975). Cells and Tissue Culture, 
5'~ Ed. Churchill Livingstone, Edinburgh 

Snedecor, G.W.and Cochran, W.G. (1989}. 
Statistical methods, 8'h Ed. Iowa State 
University Press 

Thiagarajan, V., Sethumadhavan, V. and 
Krishnan, A.R. (1989). Comparative 
assessment of media and mitogens for 
karyologicai studies of buffaloes. 
Indian Yet. J. 66: 1120-1123 

Umrikar, U.D., Natarajan, N., Thiagarajan, 
V. and Krishnan, A.R. (1993). Com-
parative assessment of media for chro-
mosome studies on sheep and goats. 
Cheiron. 22(2): 73-76 


