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Abstract /
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Cells of line LSCC-N 32 of chicken embryonal fibroblasts contaminated by My-
coplasma arginini were decontaminated by culture in a medium supplemented with
10 p.g per ml of ciprofloxacin during 10 passages (42 days). During another 30 passa-
ges (112 days) in an antibiotic-free medium no mycoplasmas were detected in repea-
ted examination by the fluorescence method, culture in a liquid medium supple-
mented with glucose, urea or arginine, culture in a solid medium or by scanning
electron microscopy. Decontamination by ciprofloxacin neither changed morpholo-
gical properties of cells nor increased number of aberrant mitoses. The LSCC-H 32
cells, decontaminated by ciprofloxacin, showed on day 5 of culture by 51.2 %, higher
proliferation index compared with cells of the same line contaminated by M. arginini. -

Proliferation index, the finorescence method, mitosis

Mycoplasmas, entering the cell cultures with contaminated sera (Barile and Kern 1971) and
in case of unsufficient preventive measures while working with cell cultures (O’Connell et al.)
1964; McGarrity 1976; Machatkova et al. 1983) have an adverse effect on the metabolism and
properties of the cultured cells (Stanbridge 1971; Fogh 1973). The most dangerous mycoplas-
mas are those using in a large extent arginine from the culture media (Sasaki et al. 1984).

Decontamination of cell cultures is very difficult and only methods destroying reliably myco-
plasmas without any harmful effect on cell cultures can be used. Of many antibiotics used against
mycoplasmas in cell cultures (Gori and Lee 1964; Perlman et al. 1967; D’Yakonov et al.
1981; Sdnchez and Pérez 1983; Rodriguez et al. 1987) ciprofloxacin proved to be very effi~
cient (Ridgway et al. 1984; Schmitt et al. 1988).

Cell line LSCC-H 32 of chicken embryonal fibroblasts (Lange 1980; Kaaden et al. 1982)
was used in our laboratory together with primary cultures of chicken embryonal fibroblasts of
the isolation of avian reoviruses (Pospifil et al. 1988). The line was unintentionally contammated
by Mycoplasma arginini in the laboratory.

No data have been pubhshed so far on the decontamination of avian cell cultures by c1proﬂo-
xacin. As in previous experiments good effect of ciprofloxacin against Mycoplasma orale in the
culture of swine kidney cells was confirmed (Fischer et al. 1989a), we tried to decontaminate
in the same way the line LSCC-H 32 of chicken embryonal fibroblasts. In the same way we de-
termined if in avian cells, which are more demanding for culture conditions than mammalian ones,
undesirable changes of morphological, growth and cytogenetic properties did not occur during
the decontamination by ciprofloxacin.

Materials and Methods
Culture of cells
The LSCC-H 32 cells contaminated by Mycoplasma arginini were cultured in Mueller, Legroux
and Roux flasks with capacity of 300 ml at 37 °C in MEM medium (Minimal Eagle’s Medium,
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Institute of Sera and Vaccines, Prague) supplemented with 10 9, bovine serum, penicillin (100 1.U,
per ml) and streptomycin (100 pg per ml). The cells were reseeded after 3—5 days of culture when
a complete monolayer was formed. Before reseeding, the cells were released enzymatically with
a solution containing 0.2.%, trypsin and 0.02 9% versene.

Mycoplasma detection

Mycoplasmas were detected in the LSCC-H 32 culture prior to, during and after decontamina-
tion by culture in liquid media supplemented with glucose, urea or arginine, culture in a solid
medium (Jurmanova and Machatkov4 1986), the fluorescence method by Chen (1977), mo-
dified by Machatkovi et al. (1986) and scanning electron microscope Tesla BS 300 (Fischer
et al. 1991). Indirect immunofluorescence method (Rosendal and Black 1972) was used for the
determination of mycoplasma species.

Decontamination

Ciprofloxacin (BAYER, Leverkusen, Testsubstanz BAY o 9 867), sterilized by $°Co irradiation
{25 kGy) was used for decontamination. The sterile test substance containing 827 ug of active sub-
stance per 1 mg was dissolved in MEM medium with 10 9, fetal calf serum, so that the resulting
active substance concentration was 10 ug per ml. No other antibiotics, except for ciprofloxacin,
were added to the medium. The cells were cultured at 37 °C for 10 passages (42 days).

Decontamination efficiency checks

The decontaminated cells were cultured in MEM medium with 10 %, fetal calf serum without
antibiotics for 30 passages (112 days). During this period the cells were examined repeatedly using
the methods for mycoplasma detection (see Mycoplasma detection).

Certain measures were taken in the course of cultivation to prevent a new contamination by my-
coplasmas (Fischer et al. 1989).

Cytogenetic examination

Samples for cytogenetic examination were prepared using a modified method by Lemdikova
(1988). Cells were seeded ‘to Mueller flasks with 5 ml medium at a density 1 x 108cells per ml.
Colchicine (0.1 ml of 0.01 % solution) was added to the culture medium after 6 hrs of cultivation at
37 °C and after another 10 hrs of cultivation the cells were released from the glass and cell suspen-
sion was centrifuged at 1 000 rpm for 10 minutes. Cells in the sediment were resuspended in 5 ml
of 0,75 % solution of sodium citrate preheated to 37 °C and hypotonized at this temperature for
25 minutes. After centrifugation the cells in sediment were fixed with a mixture of methanol and
glacial acetic acid (3 : 1) for 30 minutes and then twice for 10 minutes with a fresh fixation solution.
Suspension of fixed cells was dropped on cooled, defatted slides (4 °C), the drops were dried at
E’gg{m tex;nperature and the next day stained with 5 %, solution of Giemsa dye in a phosphate buffer

6.8).

The chromosomes were counted in propagating cells in 100 metaphases and disorders in cell

propagation in 200 metaphases.

‘Comparison of morphological and growth properties of contaminated and decontaminated cells

- Morphological properties of cells were evaluated in every day examination of cultures by light
inversion microscope at a magnification 630 x. To compare the growth properties, the cells were
seeded into plastic Petri dishes, 60 mm of diameter, with 5 ml MEM medium supplemented with
10 % colostrum-~deprived newborn calf serum, penicillin (100 I.U. per ml) and streptomycin
{100 pg per ml) at a density 0.1 x 105 cells per ml. The cells were cultured in an atmosphere with
5 % CO, at 37 °C for 5 days. Every day the cells in three dishes of each of the compared groups
were released and summarized. The experiment has been repeated three times and the results of
three independent experiments were evaluated by Student’s t-test.

Results

- In the course of culture of medium from the contaminated LSCC-H 32 cells
in liquid media supplemented with glucose, urea and arginine, splitting of argi-
nine in the medium with arginine was observed, resulting in change of medium
colour from orange to violet. Culture on solid medium under anaerobic conditions
yielded colonies of mycoplasmas, determined by indirect fluorescence method as
Mycoplasma arginini. :
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Cells /m!

x10° Numerous small, brightly fluores-
cent bodies containing DNA in cell
cytoplasm were observed by the fluo-

[ Decontaminated cells rescence method.
3 - Scanning electron rmcroscopy re-
vealed on cell surfaces among nume-
rous microvilli, spherical bodies, so-
metimes with central depressions,
resembling human erythrocytes (Plate
2 1 XXVIIL., Fig. 1).

Neither cytopathic effect nor growth
retardation was observed in cell cultu-
res in medium with ciprofloxacin. The
1A fibroblastoid morphology of cells re-
mained preserved.

Even in a course of cell culture in
medium with ciprofloxacin (10 ug per
ml), mycoplasmas disappeared from
the culture, so that they were not de-
tected in the 4th, 9th and 10th passa-
ges. Mycoplasmas in the culture were
not detected by any of the above
mentioned methods, even at the checks
of decontamination’ efficiency, when decontaminated cells were cultivated in an
antibiotic-free medium for 30 passages (112 days).

Cytogenetic examination did not show any significant changes in dispersion,
modal and average numbers of chromosomes. Number of aberrant mitoses did
not increase (Table 1).

Decontaminated cells had by 33.3 9, higher proliferation index compared with
cells contaminated by M. argimini on day 3, and by 34.1 9, and 51.2 %, on days
4 and 5 respectively (P < 0.01) (Fig. 3).

B Contaminated cells

05 -

01 - |
1 2 3 ) 5 Days

Fig. 3: Comparison of growth of contamina-
ted and decontaminated LSCC-H 32 cells

Table 1

Cytogenetic values of LSCC-H 32 cells < i d by Mycopl

ion by ciprofl i

arginini prior to and after deconta-

Number of tested Cells prior to Cells after
mitoses Value decontamination decontamination®
100 Dispersion of chromosome number 38— 51 41-51
Average number of chromosomes 43.94+2.6 46.6+2.4 -
Modal number of chromosomes 42 (in 24 9% of mitoses) | 48 (in 22 % of mitoses)
200 Aberrant mitoses 105 %) 105 %)
Chromatide breaks 4 1
Isochromatide breaks 1 0
Exchanges 0 16
Dicentric chromosomes 2 7
Number of breaks per 1 mitosis** 0.045 035 -

*) After 10 passages in medium with ciprofloxacin /10 ug per ml) and another 30 passages in antibiotic-free medium
**) Number of breaks per 1 cell comprises chromatide breaks, isochromatide breaks, exchanges and dicentric chromo-

somes;

one exchange or one dicentric chromosome were taken as 2 breaks.
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Discussion

Ciprofloxacin is an antibiotic acting as inhibitor of bacterial enzyme gyrase (DNA-
~topoisomerase II) which is necessary for bacterial DNA winding. Schmitt
et al. (1988) reported that ciprofloxacin at a dose 10 ug per ml was efficient against
-‘Mycoplasma hyorhinis, M. gallisepticum, M. orale, M. salivarium, M. hominis,
‘M. fermentans and M. argimini in artificially infected cultures of myeloma cells.
Jurmanovai et al. (1990) found out that 10 ug per ml of ciprofloxacin were not
toxic for primary cultures of chicken embryonal fibroblasts, even after $Co
sterilization. The same batch and the same dose of ciprofloxacin were used as
in experiment carried out by Jurmanova et al. (1990), without any toxic effect
-on cells observed.

The LSCC-H 32 cells were obtained by transformation of chicken embryonal
fibroblasts by culture at 32 °C (Lange 1980; Kaaden et al. 1982).

Cytogenetic examination of LSCC-H 32 cells prior to decontamination showed
that a heteroploid line is concerned, with lower average number of chromosomes
(43.9 4 2.6) than the usual number of chromosomes (2n = 78) in caryotype of
Gallus domesticus as stated by Guevara et al. (1985). Decontamination of cell
line neither changed significantly the average number of chromosomes (46.6 + 2.4)
nor number of aberrant mitoses. Increased number of exchanges and related
increased number of breaks per 1 mitosis night be caused by several culture con-
ditions. '

Machatkova et al. (1983) obtained significant improvement of mammalian
cell cultures and increasing of proliferation indices by decontamination. The
same effect has been obtained at decontamination of LSCC-H 32 cell line by
ciprofloxacin. The fact that decontaminated cells of LSCC-H 32 cell line had
a two-fold proliferation index compared with cells contaminated by M. arginini,
confirms a great economic importance of using of mycoplasma-free cell cultures.

However, cell line decontamination could be successful only under conditions
preventing new contamination of cells by mycoplasmas (Fischer et al. 1989b).
Machatkovai et al. (1983) mentioned that if preventive measures against myco-
plasma contamination were not taken in course of laboratory work with cell cul-
tures, mycoplasmas were detected by the fluorescence method in originally myco-
plasma-free cultures already after 5 passages.

The use of antibiotics, even very efficient ones, is not in itself a reliable pro-
tection of cell cultures against mycoplasmas, because new strains, resistent against
antibiotics, can be formed (Rahman et al. 1967).

Not only a single examination method should be used for mycoplasma de-
tection in cell cultures, but it is advisable to use at least two methods at the same
time (Polak— Vogelzang et al. 1987).

Mycoplasmas in cell cultures in antibiotic-free media propagate well and can
be detected by a combination of the fluorescence method and culture methods
(Jurmanova and Machatkova 1986). Scanning electron microscopy serves
only as a supplementary method, because it is very difficult to differentiate myco-
plasmas adhered to cell surfaces and cell microvilli (Fischer et al. 1991). The
sensitivity of decontaminated cell line LSCC-H 32 to avian viruses will be the
subject of another research project.
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PouZiti ciprofloxacinu k dekontaminaci bun&éné linie ku¥ecich embryo-
nélnich fibroblasti LSCC-H 32 kontaminované Mycoplasma arginini

Buitky linie kufecich embryonélnich fibroblasti LSCC-H 32 kontaminované
Mycoplasma argimini byly dekontaminoviny kultivaci v mediu s 10 ug/ml cipro-
floxacinu po dobu 10 pasaZi (42 dni). Béhem dalsich 30 pasazi (112 dni) v mediu
bez antibiotik nebyla mykoplazmata prokazina opakovanym vySetfovanim fluores-
cenni metodou, kultivaci v tekutych mediich glukézou, ureou nebo argininem,
kultivaci na pevné pidé€ ani rastrovaci elektronovou mikroskopii. Dekontaminace
ciprofloxacinem nezménila morfologické vlastnosti bun€k ani nezvysila polet
aberantnich mitéz. Builky LSCC-H 32 dekontaminované ciprofloxacinem mély
v 5. dnu po nasazeni o 51, 2 %, vy$3i proliferaCni index nez buiiky téze linie kon-
taminované Mycoplasma arginini.

MpumeneHue uunpodnokcaunHa Ans A€KOHTAMUHUPOBAHUS KNETOUHOM
NWHUKN KYPUHBIX 3MOGPHOHaNbHbLIX chubpobnacros LSCC-H 32,
KOHTamuMHupoBaHHO#W Mycoplasma arginini

KneTku nUHUKM KypuHbIX 3MOpuoHanbHbix dubpobnactos LSCC-H 32
KOHTaMWHUpoBaHHble  Mycoplasma arginini, 6blnu AEKOHTaMWHUPOBaHbI
KynbtuBauueis B cpeae c 10 mkr/mn uyunpodnokcauuHa B TeueHue 10
naccaxei (42 cytok). B xoae cneayiommx 30 naccaxen (112 cytok) B cpe-
Ae 6e3 aHTMOMOTUKOB MMKOMNa3Mbl He GbiNn BbisiBNEHbl MOBTOPHbIM UCCNe-
AOBaHWEM NYyOpPeCUEeHTHbIM METOAOM, KYNbTUBUPOBAHUEM B XWAKOM
cpefe C rnioKo3oi, ypeed WnM apruHUHOM, KYNbTUBaUWeW Ha NPOUYHON
nouse, HA pacTpoOBOi SNEKTPOHHOW MUKpocKonuen. [lekoHTaMUHUpOBaHue
UMNPOMNOKCALUHOM HE WU3MEHUNo Mopdonoruueckue CBOWCTBA KNETOK
¥ He yBENWUMNo TakXe uucno abeppaHTHbIX MUTO30B. JEKOHTaMWHUPO-
BaHHble yunpodnokcauuHom knetkn LSCC-H 32, ornnuanucb Ha 5 cyrtku
nocne npumeHeHus Ha 51,2 % Gonee BbICOKMM MHAEKCOM Mponaudepauuun
MO CPaBHEHWIO C KNeTKaMu TOW Xe NUHWUW, KOHTaMUHUpOBaHHbIMM Myco-
plasma arginini. et
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Fig. 1. Surface of LSCC-H 32 cell contaminated by Mycoplasma a}ginim'. Attached spherical
bodies, sometimes with central depressions, are observed among cell microvilli (arrows).
SEM, x 15000.

Fig. 2. Only cell microvilli are seen on the LSSC-H 32 cell surface after decontamination by
ciprofloxacin. SEM, x 15000.



