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Resveratrol protects against 4-Hydroxynonenal-
induced apoptosis: a role for JNK, AP-1 and caspases.

Ozgur Kutuk1, Giuseppe Poli2, Huveyda Basaga1

1Biological Sciences and Bioengineering Program, Sabanci Univ,
34956 Tuzla,  Istanbul,Turkey, e-mail: huveyda@sabanciuniv.edu

2Department of Clinical and Biological Sciences University of Turin at
St. Luigi Gonzaga Hospital,10043-Orbassano, Turin, Italy.

In the present study we have studied the effect of resveratrol
in signal transduction mechanisms leading to apoptosis in
3T3 fibroblasts when exposed to one of the major end
product of oxidized fatty acid metabolism, 4-
hydroxynonenal (HNE). Mitogen-activated protein kinases
(MAP kinases) and various caspases have been proposed to
mediate stress-induced apoptosis in many cell types. HNE
induced early activation of JNK and p38 proteins but
downregulated the basal activity of ERK 1/2. We were also
able to demonstrate the release of cytochrome c from
mitochondria, caspase-9 and caspase-3 activation as shown
by active caspase fragments and fluorometric caspase
assays. Treatment of fibroblasts with specific inhibitors of
MAPKs and caspases provided further mechanistic
evidence for JNK, caspase-9 and caspase-3 involvement but
neither p38 nor ERK 1/2 in mediating HNE-induced
apoptosis. Studies undertaken by MAPK and caspase
inhibitors as well as resveratrol indicated that resveratrol
was as effective as JNK inhibitor in preventing JNK and
caspase activation hence apoptosis. Increase in c-Jun and
phospho-c-Jun and decrease in c-Fos protein levels took
place within 1 h of HNE treatment which was accompanied
by an increase in the DNA binding of AP-1. This effect
could be overcome by pretreatment of cells with resveratrol
as shown by immunoblots and gel shift assays.
Overexpression of dominant negative c-Jun and JNK1



236

prevented HNE-induced apoptosis, which indicates a role
for JNK-c-Jun/AP-1 pathway in HNE-induced apoptosis.
In light of the JNK-dependent induction of c-Jun
transcription and AP-1 upregulation induced by HNE and
the protective role of resveratrol, these data may show a
critical potential role for JNK in the cellular response
against toxic products of lipid peroxidation. In this respect
resveratrol acting through MAP kinase pathways and
specifically on JNK could have a role other than acting as
an antioxidant.
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Oncolyn inhibits telomerase activity, induce apoptosis of
cancer cells, cause regression and clinical remission of
solid tumors

    Arthur H.K. DJang, M.D., Ph D.1
Lai Zho-Sheng, M.S.2,  Zhou Dian-Yuan, M.D. 2, M.Bud Nelson, Ph.D.,
J.D.1,  Mikhael Adams, N.D.3, Jiang Bai, M.D., Ph.D. 2, Zhang Zhenshu,

M.D., Ph.D. 2, Zhang Yali, M.D., Ph.D. 2, Zhang Yanshu, M.B.,4 ,Dimitrios
Galaris, Ph.D.5

Santé International, Inc., New York, USA, 1, Institute of Digestive Medicine, First
Military Medical University, China, 2, Renascent Integral Health Centre, Toronto,
Canada, 3, North China Mining Medical College, China,4  , University of Ioannina
Greece, 5

In general, telomerase expression is a hallmark of cancer.
Telomerase activity indicates the capacity for malignant cells’
unlimited proliferation and immortality. Telomerase inhibitors
are attractive agents against this phenomenon.There are intense
worldwide efforts, 1, 2, for this endeavor; i.e, to discover agents
that selectively destroy cancer cells without harming normal
tissue. Oncolyn® has been demonstrated previously to possess
anti-oxidative, anti-inflammatory, anti-angiogensis, anti-
metastasis, immune augmentation, dismutagenic and
cytoprotective activities, as well as, promote cancer cell
apoptosis.
Oncolyn was demonstrated to protect DNA against H2O2, silica
and asbestos particles by single cell gel electrophoresis and
histopathology. Effective management of malignant
mesothelioma verified by CT will be included.
The present data further demonstrates the positive correlation of
telomerase inhibition by Oncolyn with cancer cell apoptosis, in
providing a molecular basis for Oncolyn’s anti-cancer function,
prevention and therapy.
Oncolyn is composed of edible plant extracts with main
ingredients including flavonoids, polyphenols, phenolic acids
and saponins.  It protects skin from UV damage, respiratory
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system from silica and asbestos, endothelium from ox LDL.  It
has shown anti-cancer function in nude mouse against various
cancer cells implants both for prevention and therapy.
Inhibition of telomerase results in erosion of telomeres, and
eventful cessation of cell proliferation and apoptosis.
Tables of telomerase inhibition with correlation of cancer cells’
apoptosis and summary of clinical application of Oncolyn
against various malignancies will be included.

Literature cited
1 Enzyme stopper combats cancer, Science News, May 28, 2005, 167-349
2 Efficacy of telomerase inhibitor drug discussion, American Association for Cancer Research
2005, Annual Meeting, May, Anaheim, California.
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Ascorbate and nitrite react under physiologically
relevant conditions to give a novel product and not NO

Milos Filipovic1, Dragana Stanic1 and Vesna Niketic2

1 ICTM-Center for Chemistry, University of Belgrade
2 Department of Chemistry, University of Belgrade

Nitric oxide, an important regulator of a variety of
biological functions, is synthesized by complex enzymes
known as nitric oxide synthases. Recently, a novel pathway
for NO production in humans that involves either direct
disproportion or reduction of nitrite to NO under the acidic
and/or highly reductional conditions was discovered. The
latter includes ascorbic acid, which reduces nitrous acid
rapidly into NO under acidic conditions. In the present work
we provide direct evidence that ascorbate and nitrite react at
physiological pH in 2:1 stoichiometry to yield a previously
unidentified product: 3, 3’-[(hydroxyimino)bis(oxy)]bis-
(ascorbic acid). The product was purified and its structure
was confirmed by 13C, 1H-NMR, IR spectra and MS-ESI.
Product spontaneously decomposes releasing NO, which
was detected electrochemically, and its bioactivity
confirmed with organ chamber method. Kinetics of NO
release was determined by oxyhemoglobin assay. Transition
metal ions (iron, copper) catalyze the release of nitric oxide.
These findings are highly relevant for explaining the
phenomena related to the nonenzymatic production of NO
in human macro-phages and the nitrite-rich Dietary
Approaches to Stop Hypertension-diet induced hypotensive
effects. Furthermore, the product of ascorbate and nitrite
may serve as a potential pharmacological donor of NO,
which could decrease the vascular tone and increase the
tissue blood flow.
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Williamson Gary                                          Switzerland
gary.williamson@rdls.nestle.com

Wiswedel Ingrid                         Germany
ingrid.wiswedel@medizin.uni-magdeburg.de

Wright James S.                         Canada
jim_wright@carleton.ca
JimWright@pigeon.carleton.ca

Yodoi Junji                                  Japan
yodoi@virus1.virus.kyoto-u.ac.jp

Zambonin Laura                         Italy
laura.zambonin@unibo.it
zambonin@biocfarm.unibo.it
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Zaobornyj Tamara                    Argentina
tzaobornyi@yahoo.com
tamaraz@ffyb.uba.ar

Zarkovic Neven                          Croatia
zarkovic@irb.hr

Zarkovic Kamelia                      Croatia
zarkovic@irb.hr

Zentella Martha                         Mexico
Martha@laguna.fmedic.unam.mx

Zingaro Lorenzo                         Italy
lorenzo.zingaro@unimi.it

Zingg Jaun Mike                        Switzerland
zingg@mci.unibe.ch
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SPONSORS

Fondazione Ferrero
Cavalieri Ottolenghi Foundation

BASF

Abkit, Inc.
Actimex

Alexis Biochemicals
Beiersdorf AG

Cassella-med GmbH
Cognis, Germany
Danone Vitapole

Dompè Pharmaceutical
DSEA, Dietary supplement Education Alliance

DSM Nutritional Products, Inc.
Fratelli Ceretto

Jarrow Formulas
Jarrow Industries

Johnson & Johnson
Leiner Health Products

LI Consulting
Nestlé

Novartis
Orthomol GmbH

Osato Research Institute
Pharmanex Research Institute

Phosphagenics
School of Pharmacy, University of Southern California

The Colgate Palmolive Company
Town of Alba

Turin Committee for 2006 Winter Olympics




