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INF LUENCE OF DIFFERENT TISSUE CULTURE MEDIA AND
SERUM CONCENTRATIONS ON DEVELOPMENT
AND KARYOTYPE OF FL-CELLS IN VITRO

Balik M. DZHAMBAZOYV, Nikola K. POPOV, Georgi S. KARNEV
Paissi Hilendarski University of Plovdiv
24, Tzar Assen Street, 4000 Plovdiv, Bulgaria

Abstract: Four combinations of tissue culture media, different concentrations nor-
mal calf serum and their influence on the development and karyotype of a human amni-
otic cell line FL have been studied. Optimal combination for growth and development of
the cell line is HD + 5 % NCS. '

Karyotype evolution of the cell line FL shows a tendency of passing from triploidy
(71 after Foon & Lunb) to normal diploid karyotype.

Keywords: FL-cells, tissue culture media, serum, celt proliferation, modal class chro-
MmoOSOmes. '

Cell heterogeneity of most cell lines is subject to use of different cultivation tech-
niques, different tissue culture media, sera, antibiotics and other experimental agents.

According to MamaEva (1996) essence karyotype characteristics of continuous cell
lines are: decrease of chromosome number cells variability, presence of frequently ex-
pressed modal class of cells, minimum karyotype heterogeneity among cells and a bal-
anced karyotype. _—

Well known is that in the process of cell lines prolonged cultivation different charac-
teristics could change, including the karyotype ones. Different culture media and sera are
factors leading to such changes.

Influence of two culture media and different serum concentrations on cell prolifera-
tion and modal chromosome number of the cell line FL is present in this paper.

- MATERIAL AND METHODS
Cell culture,

Cell line FL (normal human aminion cells), isolated by Focn & Lunp in 1956
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" (ATCC, 1993, CCL 62) was used, cultivated in medium LY (0.5 % lactalbumin hydrolisate,
0.1 % yeast extract and 0.4 % dextrose in Earle's BSS). The FL-cells were kindly placed
at our disposal by Dr. Trajancheva from the Laboratory of Virology (HEI, Plovdw)
. where they have been cultivated in a tisstie culture MEM with HANKS (30 %). 10 % caif

serum, 5 % lactalbumin and antibiotics (penicillin, streptomycin, canam_v_cm)

In our laboratory the cells were adapted and cultivated in tissue culture HAM'S F12
+ DMEM (1:1) - SERVA, 10 % normal calf serum (NCS), 100 IU/ml penicillin and 100
mg/ml streptomycin. They were incubated in CO,-incubator HERAEUS at 37° C, and
high humidity. Tripsinization and subcultivating were done accordmg to INVITTOX (Pro-
tocol 3b/1990), adapted for FL-cells.

Experiment.
The experimental model includes four variants:

1) HAM'S F12 + DMEM (HD) + 10 % NCS;

2) HAM'S F12 + DMEM (HD) + 5 % NCS;

3) HAM'S F12 + DMEM (HD) + 1 % NCS;

4) DMEM (D} + 10 % NCS. :

After 3 consecutive subcultivations cells were seeded on glass lamellae in 5 cm petrl
dishes for more 3 consecutive passages. For each variant time of cultivation was 120
hours, while on every 24 hours a fixation was performed. Cells were fixed with methanol
for 7 minutes and stained with Giemsa for 40 minutes. Initial cell density for all variants
and subcultivations was 4.5x10* cells/ml. :

Mitotic index was calculated by the formula:

number of dividing cells . 1000

: total cell number
~ where by each calculation the total cell number was 1000.
Doubling time was calculated after SCHAEFFER (1978):

tig?2
IGIN/NG)

where T is doubling time, t - part of time corresponding to the culture logarithmic growth
phase, N; - number of cells in the beginning of the given period of time, and N - number
of cells at the end of the same period.

For the chromosome analysis to the culture medium for each variant was added
colchicine (0.2 pg/ml) for 3 hours. Chromosome plates were prepared after CONKIE et al.
(1989).

Results were statistically processed and are presented as mean value-of 3 indepen-
dent experlments each of them triple repeated.

MI (%o) =

T=

RESULTS

The influence of different culture media and serum concentrations on cell prolifera-
tion and karyotype of the cell line FL was estimated by mitotic index (MI), doubling time
(between 24 and 48 hours) as well as modal chromosome number.

i

112 -

- The higher mitotic index (MI) valucs are observe by HD + 10% NCS and D + 10 %

-NCS. Intermediate values are these by HD + 5 % NCS and low by HD + 1 % NCS.

Up to the 72-hour in all four variants M1 increases (fig. 1). After this hour by D + 10 %
NCS and HD + 1 ¢ NCS, MI decreases, and by the 120-hour they reach 116.00 % and
68.67 %c. By HD + 10 % NCS and HD + 3 % NCS even after the 72-hour dividing cells
increase and Ml-values by the 96-hour are 196.67 %c and 146.33 %. respectively, after
which (on the 120-hour) they decrease, reaching 139.00 %c and 135.33 % (fig. 1). At the

. same figure is seen that the optimum profile has the MI-curved line for medium HD + 5 %

NCS, because it increases steady up to the 96-hour, and afterwards a decrease is very casy
in comparison with the other variants.

Doubling time is calculated for a 24-48 hour interval, correspondmg to the logarith-
mic cell cuiture growth. For HD + 10 % NCS it is 33.22 hours, for HD + 3% NCS - 27.47
hours, for HD + 1 % NCS - 27.73 hours and for D + 10% NCS - 73.02 hours (fig. 2).
Graph shows, the shortest doubling time has the variant HD + 5 % NCS again.

For the karyotype determination 100 metaphase plates of each variant were ana-
lyzed. The result is that the modal chromosome number for cells, cultivation in HD + 10 %

. NCSis 49 (from 40 to 53} - fig. 3. For cells, cultivating in HD + 5 % NCS it is 44 (from 37
" to 51, rarely 56 and 79); for HD + 1 % NCS - 47 (from 38 to 55, rarely 86), and for

D + 10 % NCS - 47 (from 40 to 56) - fig. 3.

Karyotype of the initial cell line FL, taken from HEI, PlOVdIV was determined. The
modal chromosome number varies - 47, 51 and 52 (fig. 4) in comparlson with the four
experiments.

DISCUSSION
Results from mitotic index and doubling time studies show that both media for

-cultivating of FL-cells (HD and D) ensure good conditions for the culture development,

with higher Ml-values and growth rate for HD. There is a proportional dependency be-
tween serum concentration in the medium and the rate of cell proliferation, where HD +
5 % NCS is an optimal medium combination for cultivating of FL-cells.

Under prolonged cultivation for most cell lines a chromosomal polymorphism is
characteristic, where in each chromosome could occur different structural transforma-
tions. By the different cultivation conditions, most probably survive separate clones of FL,
with an exact modal number and type of chromosomes, which provide the cell line devel-

~opment in these very conditions.

Comparing the chromosomes rnodal number from all four experimental variants

+ and the initial cell line FL (HEI) with the established by MiknaiLova et al. (1978) modal

number (60) for FL-cells and the karyogramme of the originally isolated (1956) cell line
FL by Focu & Lunb, we observe that the karyotype of FL-cells, cultivated in different

. conditions is different as well (fig. 5). Karyotype evolution of the cell line FL shows a

tendency from triploidy (71 by FocH & LunD) to normat diploid karyotype.
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BJIMSAHNE HA PA3JIMYHEU XPAHUTEJIHU CPEAU 1 CEPYMHU
"KOHIIEHTPAIIIM BBHPXY PASBUTUETO 1 XPOMO3OMHNA
HABOP HA FL-KJIETKH IN VITRO

Baaux M. [IXKAMEBA30B, Huxoaa K. IIOIIOB, I'eopzu C. KbPHEB

. : (Pesrome)

" XeTepOreHHOCTTa Ha NOBEYETO KIETHUHHM JHMHWU, H3IMOJN3IBAHM B
eKCIepHMMEHTATHATA Ouonorus, € o0yCcIIoBeHa OT pasnu4HUTe TCXHUKA Ha KyNTUBUpaHE,
Pas3IUYHY Cpeay, CEPYMH, aHTHOUOTHLIA U IPYTU areHTH.

B Hacrosiara paboTa € H3CIEIBAHO BIMAHHETO Ha JIBe XpasmTe/nsu cpean (HAM'S F12
1t DMEM), KaKTO U pas/IM4HM CepyMHH KOHLEHTpaIH (HopMancH Tenetuku cepym, NCS)
BBPXY KAEThYHATA TIPOTHpepauys ¥ MOTANHI Opoif XpoMO30MH Ha KileThbuHa JuHus FL.
EKCIIEpUMEHTHPAHO € C YeTHpH KOMOMHAIM (cpefa + cepym). BIusiHUETO € OLeHABaHoO 110
MHTOTHYEH HHIEKC, BPEME 3a yIBOsiBaHE (MexRy 24 1 48 dac) u MoganeH 6poi XpOMO3OMHU.

Onrumanna cpefa 3a xyintusupane Ha FL-knerkurte e HD + 5 % NCS.
Kapuotunuara eBomionus Ha KAeTbyHa nuHua FL mokassa enHa TEHOCHIHS Ha
npemMuHaBase oT TpumonneH (71 mo FOGH & LUND) kbM HOpPMAJCH THILIOMCH
KApHOTHIL
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