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[Production of bioactive furanonaphthoquinones by callus cultures of the Brazilian

medicinal plant, Tabebuia avellanedael]
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B English abstract

The Bignoniaceaeous plant, Tabebuia avellanedae
Lorentz ex Griseb is native to South America from
Brazil to north Argentina and has been known as a
useful medicinal plant since the Incan Era. Findings
of the antitumor activity of an alcoholic extract of
the stem bark of this plant and efforts to find clini-
cally acceptable antitumor compounds led to the
isolation of (-)-5-hydroxy-2-(1'-hydoxyethyl)naph-
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1) Bioorg. Med. Chem., 2009, 17, 6286—6291.

tho[2,3-b]furan-4,9-dione (1) that shows potent
antitumor and cancer chemopreventive activity.
Naphthoquinone 1 can be obtained from the in-
ner bark of only wild 7. avellanedae plants of over
20 years old. Furthermore, the yield of 1 from
the inner bark of the tree is very low (less than
0.001%). However, artificial propagation of this
plant is very difficult. These facts promoted us to
develop a naphthoquinone-producing cell line.
The seedings (leaf disks) of ca 10 mm in length
were transferred to the MS medium supplemen-
ted with 2,4-D (1ppm) and Kinetin (1ppm) and
incubated at 25 °C in the dark for one week to
give callus tissues. After an incubation period of
two to four weeks, the MS medium was extracted
with chloroform. The chloroform phase was wa-
shed with water, dried over sodium sulfate and
concentrated in reduced pressure to yield a yel-
lowish residue. Analysis of the residue by HPLC
and LCMS showed the production of 1 and its
analogues in addition to unidentified com-
pounds. Furthermore, the presence of 1 was also
confirmed by the comparison of the 1H-NMR
spectrum of the extract with that of the authentic
1.

We report herein the production of 1 by callus
cultures of T. avellanedae. We also describe the
anti-proliferative activity of the extract against
several human tumor cell lines.
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MEnglish abstract

Inflammation causes not only the symptom such
as puffiness and swelling but also allergy diseases
and lifestyle diseases. Recent findings indicate
that chronic-inflammation attributed to mediator
of inflammation causes lifestyle diseases such as
arteriosclerosis and diabetes.

Therefore it is of importance to suppress inflam-
mation for preventing lifestyle diseases and con-
trolling the development of the diseases. In gener-
al, RAW264.7 macrophages are used to examine
anti-inflammatory activity. Recently, we have de-
veloped a new assay method using the SENCAR
mouse transformed (SST) cells. A SENCAR mouse
is a model animal sensitive to inflammation SST
cells were cultured in dishes at density of 1.0X
105cells/ml. When the cells were confluent, they
were exposed to UVB irradiation for one minute
or heated on hotplate at 80°C for ten minutes.
Then the dishes were further incubated at 37°C
for 48 h after the addition of indomethacin. Mor-
phological changes of the cells were observed un-
der a microscope to examine effect of anti-inflam-
mation.

Damaged SST cells by heating and UVB irradiation
were morphologically changed from spindle cells
to spherical cells. On the other hand, the morpho-
logical change of SST cells treated with indome-
thacin was suppressed. Therefore, it has been
found that the morphological change of SST cells
is useful for estimating anti-inflammatory activity.
Herein we report the isolation of some anti-inflam-
matory compounds from the alcoholic extract of
the Brazilian medicinal plant, Tabebuia avellanedae.
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