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Abstract

The mutant strain of Rugamonas rubra RR62 produces a novel maroon pigment after
cultivation in casein-enriched medium for 48h at 30°C. The pigment was extracted by acidified
methanol and subsequently purified by centrifugation. The partial purified compound was identified
using UV- spectrometer. The UV- visible spectrum showed a maximum absorption peak at 500nm.
This study was conducted to detect the cytotoxic effects of the maroon pigment on two types of
cancer cell lines, Hep—2 and AMN-3, using a cell proliferation assay. The growth of Hep—2 and
AMN-3 were significantly (P<0.05) blocked at high concentrations of pigment and after increasing
time of exposure; the inhibition rate was 90 and 91%, respectively. Whereas, no toxic effects were
observed, on both models of cell lines, at low concentrations. In addition, the maroon pigment
induced apoptosis. The high concentrations of pigment (125 and 31.25ug/ml) was significantly
(p<0.05) increased the percentage of fragmented DNA of Hep—2 and AMN-3(78.4% and 75%
respectively).
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Introduction Materials and Methods
Secondary metabolites of bacterial origin Bacterial strain
include various enzymes, pigments, antibiotics The mutant strain of Rugamonas rubra

etc could be of importance to mankind in RR62, provided kindly by Microbial Ecology
many ways [1]. Regarding pigments it was Dept/ Ministry of Science and Technology,
found that Prodigiosin group, a red color was used in this study.

pigment, produced by both gram negative and
gram positive bacteria such as Serratia
marcescens, Pseudomonas magneslorubra,
Vibrio erythrous, Rugamonas rubra and
Streptomyces sp [2, 3]. Prodigiosin is a typical
alkaloid compound that consisting of three
pyrrole rings and a pyrrlyol-pyrromethene
skeleton with a C-4 methoxy group [4].

Recently, these tripyrrole molecules have Purification and identification of pigment
received renewed attention owing to reported Bacterial culture was harvested by

immunosuppressi\_/e and anticancer propert_ies centrifugation at 5000rpm for 15 min at 4°C.
[5, 6].Therefore, in our laboratory and during The supernatant was passed through a 0.22 pm

Production of the maroon pigment
Bacterial culture

R. rubra RR62 was grown in fermentation
broth medium consisted of 20g of casein, 2g of
glucose, 10% of glycerol, 1.7g of K;HPO,,
and 1g of MgSO4.7H,O  per liter and
incubated at 30°C for 48h.[7].

screening for potential anticancer drugs; we filter and this step was repeated three times.
observed a novel pigment with maroon color, The filtrate was extracted with a mixture of
synthesized by a mutant strain of Rugamonas methanol/ 1N HCI (24:1 v.v) and precipitated
rubra RR62. The extract of this pigment was by centrifugation. After  centrifugation
used to assess inhibitory activity and induction (5000rpm for 15min), the solvent of the
apoptosis by DNA fragmentation in cancer cell supernatant was evaporated under vacuum [8].
lines. The partial purified extract was re—dissolved in

acidified methanol and identified using
UV-spectrophotometer (Hitachi, Japan) [9].

110


mailto:haiphasupernet@yahoo.com

Cell Culture

Two types of cancer cell lines, Human
larynx epidermoid carcinoma (Hep-2) and
mammary adenocarcinoma (AMN-3), were
obtained kindly from Iragi Center for Cancer
Researches and Medical Genetics (ICCRMG)
and used in this study. Cells were grown at
37°C in humidified atmosphere containing 5%
CO; in RPMI 1640 medium supplemented
with 10% fetal calf serum (FCS), glutamine
(2mM), penicillin (2001U/ml), and
streptomycin (100pg/ml)[10].

Cytotoxic assay

The cytotoxic of soluble pigment was
investigated using a cell proliferation assay
developed by promega (Cell Titer 96 Aqueous
One Solution Cell Proliferation Assay).
Briefly, 2x10* exponentially growing cells was
seeded in 96-well microculture plates with
various pigment concentrations (0.122—
250pg/ml) in a volume of 100ul. After
incubation period (24, 48, and 72h) at 37°C,
20ul of MTT [3—(4, 5—dimethlthiazol-2—-yl-2,
5-diphenyltetrazolium bromide] was added to
each well, and the plates were incubated for a
further 3h at 37°C. The absorbance for each
concentration was carried out in triplicate
including untreated cell control. The inhibitory
rate (%IR) of cell proliferation was calculated
according to equation:

%IR=A-B/A x 100, while the proliferation

rate (%PR) was estimated according to

equation:

%PR= B/Ax 100. A; represented the

absorbance of control, B; represented the

absorbance of treatment [11].

DNA fragmentation analysis

Hep-2 and AMN-3 cells at density of
5x10°  cell/ml  treated  with  various
concentrations of soluble pigment (0.122-250
ug/ml) for 48h and then suspended in 0.8ml of
10mM phosphate buffer saline (PBS), pH7.4,
and 0.7ml of ice cold lysis buffer. The lysate
cells transferred to microfuge tubes and
centrifuged at 13000g at 4°C for 15 min to
separate  fragmented DNA from high
molecular weight DNA. The fragmented DNA
was suspended in 1.5 TE buffer, added 10%
TCA and incubated for 10min at 25°C.
Centrifugation was done again at 500g for 15
min and the supernatant was discarded. The
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precipitate was resuspended in 10% TCA and
boiled at 100°C for 15 min. Dimethylamine
reagent (Iml) was added to the supernatant,
and incubated for 18h at 30°C. The absorbance
was measured at 600nm. The percentage of
DNA fragmentation was measured according
to formula: ODggo0f the supernatant/ [ODggg Of
supernatant+ODgg Of pellet] X100 [12].

Statistical analysis

The differences between treated and
untreated groups were determined by Student's
t- test, and the significance threshold was set
to P <0.05.

Result and Discussion
Production and identification of maroon
pigment

The extracellular maroon pigment was
observed in the fermentation broth. It was
extracted and partial purified subsequently.
The absorbance of maroon pigment was
scanned using UV-spectrophotometer, it
showed a maximum absorption peak at 500nm

(Fig. (1)).

0.25

o
N

o
[
3

Absorbance

o

o o
a =
|_—1

o

400 600 800 1000

Wavelength (nm)

Fig. (1) Absorbance of maroon pigment.

This findings confirmed that the maroon
pigment is a novel and it may relate to
prodigiosin  group that had absorption
spectrum ranged between 400-500nm [13].

Cytotoxic effect of maroon pigment on
cancer cell lines

Two types of cancer cell lines, Hep—2 and
AMN-3, treated with or without tested
pigment at various concentrations and
incubated at different periods (24, 48, and
72h). The results were evident that this
biomolecules inhibited cell growth of cancer in
a dose and time-dependent manners. The high
concentrations (125 and 250ug/ml) were
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significantly (p<0.05) inhibited cell growth of
both models of cancer cell lines when
compared with control (Fig.(2) and Fig.(3)). In
contrast, the low concentrations of the pigment
ranged from 0.122 to 31.25 pg/ml had no toxic
effect on cancer cells. Remarkably, maroon
pigment after 24h and 48h of exposure time
and at high concentrations were almost
completely blocked cell growth of Hep—2 and
AMN-3; the inhibition rate was 90% and 91%,
respectively.
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Fig. (2) Inhibition activity of various

concentrations of maroon pigment on

cellular growth of Hep-2 at different
exposure time.
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Fig. (3) Inhibition activity of various
concentrations of maroon pigment on
cellular growth of AMN-3 at different

exposure time.

However, this finding illustrated that this
pigment had a cytotoxic properties and
antitumor activity. The molecules of this
compound may act as a proton sequestering
agent that destroys the intercellular pH
gradient, and propose that its main toxic effect
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could be related to its action on mitochondria,
where it exerts an uncoupling effect on the
electronic chain transport of protons to
mitochondrial ATP synthase. This mechanism
of action differs from those induced by
conventional chemotherapeutic drugs,
suggesting a possible role for this pigment to
enhance the effect of antitumor agents in the
treatment of cancer cells [14]. On the other
hand, Montaner and his colleagues (2000)[15]
demonstrated that the molecules of such
pigments may induce tumor suppressor gene,
p38, by blocking the phosphorylation and
decrease the expression of oncogenes, c-Jun
and c-fos, and this action may inhibit cancer
cell growth.

Maroon pigment
cancer cell lines
Apoptosis was expressed by measuring the
percentage of fragmented DNA. Therefore, the
ability of maroon pigment to induce apoptosis
in Hep—2 and AMN-3 cells treated with or
without pigment at various concentrations and
different time of exposure was studied. Fig.(4)
and Fig.(5) showed that this pigment was
induced apoptosis in both models of cancer
cell lines in a concentration-dependent fashion.
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Fig. (4) DNA fragmentation of Hep-2 cells
after exposure to different concentrations of
maroon pigment.
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Fig.(5) DNA fragmentation of AMN-3 cells
after exposure to different concentrations of
maroon pigment.

Obviously, Maroon Pigment at high
concentrations (125 and 31.25pg/ml) was
significantly (p<0.05) increased the percentage
of fragmented DNA of Hep-2 and AMN-3;
the percentage was 78.4% and 75%
respectively. In this experiment, the activity of
pigment did not depend on the time of
exposure. Indeed, the mechanism of maroon
pigment on DNA of cancer cells is not
completely known. However, It may induce
DNA breaks by cleavage poly(ADP-ribose)
polymerase (PARP) which in turn activate
caspases such as —9,-8, and —3 and this action
in directly induces apoptosis[16].
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