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Positive Effect of Cefotaxime on Plant Regeneration from
Cichorium intybus L. Leaf Material
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The use of antibiotics for plant cell and tissue culture has been
suggested for inhibiting or removing contaminating micro-orga-
nisms. In contrast to their effects on bacteria, certain antibiotics
bave been shown to stimulate plant growth and development
(Fakhrai 1990). Positive effects of the antibiotic cefotaxime
on the growth of Triticum aestivum were reported by Mathias
andBoyd (1986). Mathias and Mucasa (1987) observed a
significant improvement of the growth and regeneration of calli
initiated from immature embryos from four varieties of barley
(Hordeum vulgare 1.) in the presence of cefotaxime (60-100
mg/l1). By contrast in Antirrhinum majus, in the presence of cefo-
taxime at concentrations 250-500 mg/l, no stimulation of callus
production was observed and shoot formation was reduced
(Holford and Newbury, 1992).

This report describes a reproducible method for the induction of
plant regeneration from Cichorium intybus leaf midrib explants in
the presence of cefotaxime sodium but in the absence of hormo-
nes in the culture medium.

Cefotaxime sodium at four different concentrations (0.6, 1.3,
2.6, 5.2 mg/l) was added, either before or after autoclaving of the
culture medium, to MS Medium (Murashige and Skoog,
1962), supplemented with 3 % sucrose and 3.4 g/l Gelrite (Roth).
No plant hormones were added. The control consisted of MS
medium without hormones and antibiotics. The experiments con-
cerning shoot induction, were carried out with explant material
from plants grown under greenhouse conditions. Two lines from
the BGRC (Braunschweig Genetic Resources Collection) have
been tested. Leaves (10 cm long) were surface sterilised for 3
minutes in 95 % ethanol, 15 minutes in a mixture of 20 % (v/v)
commercial bleach and 0.1 % (v/v) Tween 20 and finally rinsed
three times in sterile distilled water. Midrib explants 4 mm in size
were placed on culture media. Explants were maintained at 25 +
1°C (12h light).

The results were evaluated after 15 and 45 days. Cultures were
controlled and scored for the percen-

ciency of regeneration was obtained on media C1 and C4. On the
phyto-hormone free MS control medium CK, only spontaneous
regeneration occurred (Table 1).

Table 1 shows the data of explants which developed shoots.
However, multiple shoot formation was induced on the cut surfa-
ces of midrib explants. After 15 days of incubation about 1-3
shoots were induced on each explant (fig. 1a), but after 45 days
rapid multiplication occurred and each shoot formed a cluster of
up to 3-6 new shoots (fig. 1b).

These shoots were transferred on to a cefotaxime free and
phyto-hormone free MS medium. After they reached a size of 3
cm, the shoots were placed on medium for root induction (MS
medium, supplemented with 2.5 mg/l IBA and O.5 mg/l NAA).

Shoot regeneration on media containing BA (benzyladenine)
(G.Mix-Wagner, unpubl) often resulted in vitrification of
the regenerated shoots. In experiments containing cefotaxime in
the culture media, regenerated plants appeared normal and did not
show any vitrification.

In experiments with autoclaved cefotaxime in the culture
media, the same regeneration efficiency was obtained as when ste-
rilised by filtration. No difference in the efficiency of shoot proli-
feration in both tested lines was observed. There was no signifi-
cant difference in the regeneration response.

These experiments show efficient shoot formation from leaf
explants of Cichorium intybus. Leaf midribs respond well to in
vitro propagation when inoculated onto MS medium containing
2.6 mg/l cefotaxime. Cefotaxime sodium is a highly effective anti-
biotic against Gram-negative bacteria and to a lesser extent
against Gram-positive bacteria. The effect of the antibiotic is
based on the inhibition of the bacterial cell wall synthesis, resul-
ting in lysis or deformation of the bacterium. For plant cell and tis-
sue cultures cefotaxime sodium is used during Agrobacterium
mediated transformation up to a concentration of 250 to 500 mg/l
in the medium to inhibit bacterial growth after Agrobacterium

tage of regenerated shoots per explant.

On all four media containing cefotaxi- Media | Cefotaxime | Total number Shoots regenerated

me shoot induction was observed. No. |concentration of after 15 days after 45 days
After 15 days incubation the highest (mg/l) leaf explants | number % number %
regeneration efficiency was obtained

on C3 Medium containing 2.6 mg/l C1 0.6 150 33 220 40 26.6
cefotaxime. After 45 days incubation C2 13 150 26 173 90 60.6
without replacement of fresh media a c3 2.6 150 56 373 100 66.6
dramatic increase in the number of C4 52 150 11 73 40 26.6
explants, which developed shoots, was CK 0.0 150 3 2.0 7 4.6

observed . High regeneration efficien-
cy occurred also on media C2 contai-
ning 1.3 mg/l cefotaxime. Lower effi-
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Table 1: Effect of different concentrations of cefotaxime on direct shoot regeneration of
Cichorium intybus leaf midrib explants
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