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Terapia Breuss: un caso clinico documentato

Paziente diabetico e iperteso con cancro al polmone (lobo superiore di destra)
diagnosticato nel febbraio del 2006, di 6 x 4,5 centimetri, con interessamento del
mediastino.

Anamnesi ufficiale dell’ospedale: NSCLC lobi sup. pulm. dex cum infiltratio
mediastini; diabetes mellitus (typ II}; Hypertensio art.

NSCLC: Non-Small-Cells Lung Cancer (Cancro del Polmone a Cellule-Non-Piccole)

11 paziente rifiutava la Chemio e si affidava a terapia simil-gersoniana (nello specifico
Terapia Breuss) accettando una dieta totalmente priva di proteine, priva di vitamina
B12, priva di clorure di Sodio, priva di Glucosio.

Piante impiegate giornalmente, per 42 giorni: 3 etti di Beta vulgaris cruenta
(Barbabietola rossa), | etto di Carote crude biologiche (Daucus carota), 1 etto di
tubero di Mewm mutellina (Sedano di Monte, Levistico) o di Sedano selvatico (Apium
graveolens), 30 grammi di Rafano (Cochlearia armoracia), | etto di decotto di bucce
di Patate (Solanum tuberosum); bevute fredde;

Tempi e modalitd di somministrazione : METODO BREUSS

In visita medica venerdi 14 luglio 2006, si riscontrava notevole riduzione della massa
tumorale, da verosimile “deproteinatio tumoris” con quadro flogistico interlobare
destro da Risposta Immunitaria (Cascata Immunitaria). 81 riscontrava anche
scomparsa dell’ipertensione arteriosa.

Fote 1 : X-Ray polmone del febbraio 2006
Foto 2: X-Ray polmone del maggio 2006
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Il Cancro ¢ una malattia degenerativa dovuta a carenze di
vitamine ¢/0 a intossicazione da sostanze chimiche presenti
net cibi.

Le vitamine e le sostanze pro-vitaminiche presenti nelle
piante naturali di comune alimentazione umana possono
essere stimate in numero superiore a 13.000-15.000.....

DIAP. 4

L’introduzione nell’agricoltura moderna degli Organismi
Geneticamente Modificati (O0.G.M.) ¢ una ingiustificata e
pericolosissima alterazione di cid che I’Evoluzione ha prodotto
nelle piante in centinaia di milioni di anni:

piante sulle quali si ¢ basata la successiva evoluzione biochimica
dei complessi organismi animali superiori, culminati con I’avvento
dei Mammiferi negli ultimi 65 milioni di anni e quindi con la
comparsa dell’Uomo;

pertanto il delicato equilibrio biochimico della specie umana
dipende dall’integrita delle specie vegetali cosi come I’Evoluzione
le ha condotte fino a noi, poiché la Salute di ciascuno di noi ¢
basata sulla Biochimica cellulare umana, e questa dipende, nella
propria complessitd genomica (DNA), dall’utilizzo di migliaia di
vitamine € di complessi fitochimici presenti in Natura.
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La pianta ¢ infatti un organismo complesso, frutto dell’evoluzione
biologica avvenuta in centinaia di milioni di anni:

ogni modificazione genetica provocata in essa dall’Uomo
(con radiazioni come a Chernobyl,

0 con retro-virus come attualmente compiuio con gli O.G.M.),

produrrd comunque un danno,

un danno che non potra essere riconosciuto,

poiché 'Uomo conosce bene soltanto_poche decine di vitamine e
di altre sostanze pro-vitaminiche.

Viceversa, le vitamine e le altre sostanze contenute nelle piante
sono decine di migliaia, e sono queste le responsabili del corretto
funzionamento della complessa biochimica umana e del genoma
umano (DNA).

DIAP. 6

Oggi, per ottenere il vantaggio di una maggiore produzione
agricola, si ricorre al metodo di modificare il patrimonio genetico
delle piante naturali, allo scopo di:

1)ymodificarne la struttura

2)renderle sterili (per obbligare gli agricoltori a comprare nuovi
semi ogni anno)

3) brevettarne la trasformazione indotta.

4) e rivendere in tutto il mondo il prodotto cosi ottenuto.



DIAP. 7

Si afferma inoltre che esista sostanziale equivalenza tra:
1) il prodotto geneticamente modificato (OGM)

2) e quello ottenuto con la selezione dei caratteri genetici, cio¢
tramite incrocio naturale di piante (come da sempre fatto
dall’umanita nel corso di migliaia di anni).

Da parte nostra si afferma invece che tale “sostanziale
equivalenza” ¢ assolutamente insostenibile, perché:

P’incrocio naturale di piante avviene con semi naturali della stessa

specie, mentre la manipolazione genetica (OGM) avviene
superando le barriere di specie vegetali, mediante introduzione di
geni di altre specie vegetali, o addirittura di batteri, virus o
animali.

Infatti la maggior parte dei geni usati dall’ingegneria genetica
provengono da specie viventi che non hanno mai fatto parte
dell’alimentazione umana e, addirittura, sono provenienti da DNA
non appartenenti a piante ma ad animali, batteri o virus efo
retrovirus transgenici.

DIAP. 8

Si possono cosi ravvisare OTTO minacce immediate:

PRIMO: Perdita dei complessi pro-vitaminici e vitaminici delle
piante

SECONDQ: mutazioni genetiche delle piante e conseguente
alterazione della Biochimica umana

TERZO: fallimento della dieta-anti-cancro
QUARTO : malattie indotte da virus transgenici

QUINTO : intossicazione da veleni sintetizzati da piante
transgeniche

SESTO: possibili carestie a livello mondiale a causa della
tecnologia “TERMINATOR”

SETTIMO: modificazione transgenica di piante naturali

OTTAVO: scomparsa irreversibile del patrimonio genetico
naturale delle piante naturali
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PRIMO: Perdita dei complessi pro-vitaminici e vitaminici delle rachnt

piante
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E’ un danno che, se propagato a piante alimentari di uso comune,
potrebbe rendere del tutto impossibile la cura dei tumori e di molte
altre malattie tramite quanto considerato in questo lavoro.

Volatile Gsoprenoid \constituents of fruits, vegetables and_
cumulatively suppress the proliferation-efsmurine B16/Mmelano
and human HL-6

'!l-.

Dana Tatman, Huanbiao Mo™

Department of Nutrition and Food Sciences, Texas Woman's Universiry, Denton, TX, USA

Le vitamine naturali, contenute nelle piante, provocano la
APOPTOSI (suicidio) nelle cellule tumorali, o forme di morte
correlate (PSEUDO-APOPTOSI), come nel caso della vitamina Abstrnct

Substantial evidence from epidemiclogical studies supperts the inverse association between the intake of fruits, vegetables
B 1 7 . and other plant products and cancer incidence. Cancer-preventive constituents of fruits and vegetables may nhibir carcinogen
activation, enbance carcinogen detoxification, prevent carcinogens from interacting with critical target sites, or impede tamer
progression. These activities, however, are achievable only when levels of individual bicactive constituents reach beyond those
attainable from a normal balanced dist. Tsoprenoids, a broad class of mevalonate-derived phytochemicals ubiquitous in the plant
kingdom, sappress the proliferation of tumer cells and the growth of implenied tumors. A search for volatile isoprenoid
constituents of food prodnets spanning seven plant families ideatified 17 isoprenoids. Of these, 41 purchased from commercial
spurces were screened for efficacy in suppressing the proliferarion of murine B16 melanoma cells. Indivigual isoprenoids
suppressed the proliferation of B16 and HL-60 promyelecytic leukemia cells with varying degrees of potency. Cell eycle arrest
at the GG, phase and apoptosis account, at least in part, for the suppression. Blends of isopreneids suppressed B16 and HL-60
cell proliferation with efficacies equal to the sum of the individual impacts. These findings suggest that the cancer-protective
property of fruits, vegetables, and related products is partly conferred by the cumulative impact of volatile isoprenaid consti-
tuents. © 2002 Elsevier Science Ireland Lid. All rights reserved,

Received 27 May 2001; received in revised form 15 August 2001; accepted 16 Aogust 2001

Apoptosi :

Pseudo-apoptosi (B17):

Keywords: Isoprenoids; Murine B16 melanoma; Human BL-60 leukemia

1. Introduction biting the activation of procarcinogens, enhancing the
' detoxification of carcinogens, preventing carcinogens

The inverse association between cancer risk and fruit
and vegetable consumption, evidenced by more than
250 epidemiological studies with rare disputable excep-
tions on certain types of cancer [1], has been well docu-
mented [2]. Numercus bicactive constituents have been
nypothesized to act as cancer-preventing agenis by inhi-

* Corresponding author. Departmeni of Nutrition and Food
Sciences, Texas Woman's University, P.O. Box 425888, Denton,
TX 76204, USA. Tel; +1-940-898-2712, fax: +1-940-598-2634,

E-muail address: hmo@twuedu (H. Mo).

0304-3835/02/5 - see front matter © 2002 Elsevier Science Ireland Lid. All rights reserved.

PI: 50304-3835(01)00723-6

from mteracting with critical target sites, or impeding
the progression of carcinogenesis [3-5], These consti-
tents further modulate the promoter-independent
growth of tumors by affecting the expression of genes
involved in cell signaling, particularty those regulating
cell proliferation, the cell cyele, apoptosis and differen-
tiation [3]. Alternatively, bioactive constituenis may
suppress enzymatic pathways that provide products
essential for the post-translational processing and biolo-
gical activity of proleins critical in cell proliferation
[6,7].
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inhibits the proliferation of Hep G2 by blocking
cell cycle progression and inducing apoptosis

Flaonsid:

Received 17 July 2003; accepted 26 September 2003

Abstract

Flavonoids are a broadly distributed class of plant pigments, universally present in vascular plants and responsible for much of the
coloring in nature. They are strong antioxidants that aceur naterally in foods and can inhibit carcinogenesis in rodents. In this study, we
examined acacetin ¢5,7-dihydroxy-4'-methoxyflavone), a flavonoid compound, far its effect on proliferation in 2 human Fiver cancer cell
line, Hep G2. The results showed that acacetin inhihited the proliferalion of Hep G2 by inducing apoptosls and blecking cell cycle
progression in the G1 phase. Bnzyme-linked immunosorbent assay showed that acacetin significandly increased the expression of p53 and
p2L/WAF] protein, contriboting o cell cycle arrest. An enhancement in Fas/APO-1 and its two form ligands, membrane-bound Fas ligand
and sohuble Fas ligand, as well as Bax protein, was responsible for the apoptotic effect induced by acucetin. Taken tagether, our study
suggests that the induction of p53 and activity of the Fas/Fas ligand apoptotic system may parlicipale in the antiproliferative activity of

Ya-Ling Hsu, Po-Lin Kuo, Chun-Ching Lin aer @gl /

e Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, @t
100 Shil-Chuan 15t Road, Kaohsiung 807, Taiwan, ROC

acacetin in Hep G2 cells.
© 2003 Elsevier Inc. All rights reserved.

Keywords: Acacetin; p53; Cell cycle; Fas/APO-; FasL: Apoptosis

1. Introduction

LH:patucclEular carcinoma (HCEJ,_EHE of the most com-
mon cancers i the world, develops from transformed
hepatocytes during the course of chronic liver disease, It
is responsible for approximately | million deaths annually,
mainly in underdeveloped and developing countries [1,2].
Apoptosis has been characterized us a fundamental cellular
activity to maintain the physiologicat balance of the organ-
ism. Tt is also involved in immune defense machinery [3] and
plays a necessary role as a prolective mechanisn against
carcinogenesis by eliminating damaged cells or abnormal
excess cells proliferated owing to various chemical agents’
induction {3,4]. Emerging evidence has demonstrated that
the anticancer activiiies of certain chémotherapeutic agenis

* Corresponding author. Tel.: +886-7-3121101x2122,
fax: +886-7-3135215.

fi-mesil nddress: aalin@ms24. hiner.net (C.-C. Lin).

Abbrevigrions: FasL, Fas ligand; mFasL, membrane-bound Fas liygand;
sPasL., soluble Fas ligand, DPMEM, Dulbcceo’s modified Eagle's medimm;
ZIETD-FMX, N-benzyloaycarbomyl-He-Glu-Thr-Asp-fuoromethylke-
tone; PL, propidium iodide; ELISA, enzyme-linked immunosorbent assay.

0006-2952/% — see front matter ) 2003 Elsevier Inc. All rights reserved.
dui: 16,1016/ hep. 2003 09,642

are invotved in the induction of apoptesis, which is regarded
as the preferred way to manage cancer [3,4].

Flavonoids are a broadly diseributed class of plant pig-
ments, universally present in vascular plants and respon-
sible for much of the cotoring in nature [5]. They are strong
antioxidants that occur namralty in foods and can inhibit
carcinogenesis in rodents [3,6]. Acacetin (5,7-dibydroxy-
#-methoxyflavone), a flavenoid compound, has been
reported to possess antiperoxidative, anti-inflammatory,
and antiplasmodial effects [7-9], and to enhance differ-
entiation-inducing activity in HL-60 cells [ 10]. In addition,
acacetin can also inhibit glotathione reductase, cytochrome
P450, and topoisomerase [-cataiyzed DNA rchigation
[k1—13]. In this smdy, we determined the antiproliferative
activity of acacetin, and examined its effect on cell cycle
distributien and apoptosis in the human liver cancer cell
line, Hep G2. Furthermore, Lo eseablish the anticancer
mechanism of acacetin, we assayed the tevels of p33,
p21/WAF!, Fas/APO-1 receptor, Fas ligand (FasL), and
Bax, which are strongly associaled with the signal trans-
duction pathway of apoptesis and affect the chemesensi-
tivity of lmor cells to anticancer agents.
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Antioxidant and anticancer activity of extract from
etula platyphylla‘var. japonica

Fun Mi Ju?®, Si Eun Lee”, Hyun Jin Hwang", Jeong Hee Kim™*

EDepartmen: of Biochemisiry, College of Deniistry, Kyung Hee University, | Hoeki-Dong, Dongdaemnon-Ku,
Seout 130-701, South Korea
YRE&D center, Akram Biosystems Inc., Seoul 130-103, South Korea

Received 25 Qctober 2002; accepted 29 July 2003

Abstract

The antioxidant and anticancer properties of a medicinal plant, Betula platyphylla var. japonica were
investigated. The total methanol extract of B. platuphylla var. japonica had protective effects against hydrogen
peroxide (H,0,) in the Chinese hamster lung fibroblast {V75-4) celi line and induced apoptotic cell death in
human promyelocytic leukemia (HL-60) cells, a cancer cell line. B. planyphylia var. japonica extract
significantly increased cell viability against HoOz. The extract also showed high 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical scavenging activity (ICsp 2.4 pg/ml) and lipid peroxidation inhibitory activity (ICsy below
4.0 pg/ml). Furthermore, B. platyphyila var. japonica extract reduced the number of V79-4 cells arrested in
G, in tesponse to H,O. treatment and increased the activities of several cellular antioxidant enzymes,
including superoxide dismutase, catalase and glutathione peroxidase. Treatment with 8. platyphylla var.
Jjaponica extract induced cytotoxicity and apoptosis in HL-60 cells, as shown by nucleosomal DNA
fragmentation, jncreases in the subdipleid cell population, and fluorescence microscopy. B. platyphylia var.
Japenica extract gradually increased the expression of pro-apoptotic Bax and led to the activation of caspase-3
and cleavage of PARP. These findings suggest that B. plagyphylla var. japonica exhibits potential antioxidant
and anticancer properties.
© 2003 Elsevier Inc. All rights reserved,

Keywords: Antioxidant; Anticancer; Apoptosis; Betula platyphylla var. japonica

*+ Corresponding author. Tel.: +82-2-961-0915; fax: +82-2-960-1457.
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optosis in human chronic
(CML) cell line K-562
fig the levels of Ber-Abl

without &

D.V. Raghuvar Gopal®, Archana A. Narkar®”, Y. Badrinath®,
K.P. Mishra®, D.S. Joshid

® ] gbararory Nuclear Medicine Section. Isotope Group, BARC, C/o Tata Memorial Flospital Annexe,
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¢ Molecular Biology and Agriculture Division, BARC, Trombazy, Mumbai 400083, india

Received 8 March 2004; received in tevised form 23 June 2004; accepted 28 June 2004
Available onfing § December 2004

Abstract

Betulinic acid (BA), a piant derived triterpenoid, isolated from various sources shows cytotoxicity in cell lines of melanoma,
neuroectodermal and malignant brain tumors. Chronic myelogenous lenkemia (CML) is characterized by Philadelphia chro-
mosome (Ber-Abl), a molecular abnormality leading (o the intrinsic tyrosine kinase activity that provides growth and survival
advantage 1o the cells. Present study describes the cytotoxicity of BA on human CML cell line K-362, positive for Ber-Abl
The decrease in the viability of K-562 cells treated with BA at different concentrations and time intervals was assessed using
MTT assay. Cell death induced by BA was determined 10 be. apaptotic as measured by FACS apalysis of P1 steined auclel,
PS externalization by Annexin-V flnorescence and characteristic DNA fragmenttion. DiOCs(3) fluorescent probe determined
alterations in the mitochondrial membrane potential (MMP). RT-PCR confirmed the expression levels of Ber-Ablin controls
and K-362 cells wreated with BA. The rapid luss of MMP of K-562 cells upan treatment with BA shows the direct activation of
apaptosis at the level of mitochondria, overcoming the resistance of the high levels of expression of Ber-AbL
© 2004 Elsevier Ireland Lid. All rights reserved.

Keywords: BA; CML; K-562; Cytotoxieity and apoplosis

1. Introduction

* Corresponding author. ’
Tel: +91 22 24135232/24130265/24130273; fax: +01 22 24157092,
E-mail address: aanarkar@hotmail.com (A-A. Narkar).

Many plant products are being evaluated for their
chemotherapentic potential for diverse diseases and

0378-4774/% - see front matier © 2004 Elsevier Ireland Led. AN righis reserved.
doi:10.1016/1 toxlel.2004.06.015
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23-Hydroxybetulinic gcid-mediated apoptosis is accompanied
by decr 1n‘bcl—2 expression and telomerase
activity in HL-60 Cells

Zhao-Ning Ji®, Wen-Cai YeP, Guo-Ging Lin®, W.L. Wendy Hsiao“*
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Abstract

assii ii-gddrgl&g;zuﬂlsizlchim_d, 2 d;nvanve of be_tuli.nic acid, was investigated for its apoptotic effect and the
ety s Pc}\;j); in dumxn lcpkerma HL-60. cell;. Apoptosis and bel-2 were determined by flow
oA e sh.owed o 28.38 telomeric fepeat ?m}nllﬁcalion protocol assay was used to detect telomerase
poviy y t 3-hyd1'9xybelu¥uuc acid induced growth amest and apaptotic cell death in HL-60

- 1he apoptotic events were associated with concurrent down-regulation of bei-2 and the leiomemsenactivity

Our data suggest that 23-hydr inic acid ma
ydroxybetalinic acid i i
2002 Elsevior Science Inc. ﬁ’ b - v be a potential cytotoxic agent for treatment of cancer.

Kevwaords: 23-Hydroxybetulinic acid; Telomerase; Apoptosis; bel-2 gene; HL-60 cells

Introduction

Pulsatila chinensis (Bunge) Regel i i ici

Puls o gel is a Chinese medicinal herb for * -cooling” i
cation in u_'adlmonal Chinese medicine, and as such has been used efor tI;); e g and detoxif
and malaria [1]. We have isolated one of the comp
root of the plant [21,

e 3 e tor treatment of amaebic dysentery
L unds, 23-hydroxybetulinic acid (23-HBA) from th
Structurally, it closely resembles betulinic acid (BetA), which has been idz:ntiﬂed a;:

* Co@spuuding author. Tel.: +86-2358-7341; fax: +86-2358-1550
E-mail address: bowhsizo@ust.hk (W.L. W, Hsiao). .

9024-3205/02/5 - see front mater © 2002 Elsevier Science Inc. All tights reserved.
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Dietary\bioflavonoids induce apoptosis in human leukemia cells - T . . o -
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Ahstract

. L Ahstract
Dietary bioflavonoids are secondary metabolites of plants {hat are known to have a variety of bio-effects, including anti-cancer activity. In

this sudy, we examined the effects of flavanoids on the growth of human levkemia cells and found that certain ﬁavonoigs induce ‘;poplqsm
in a variety of human leuketniz celis. The apoplosis induced by bioflavonoids was dose-dependent and was ac{compamtlzd by 2 sruphosl
of the mitochondrial ransmembrane potentizl and the ctivation of caspase. Our data soggests thal dietary bicfavoneids may be usef!
chemotherapeutic reagents for leukemia patients.

@ 2004 Elsevier Lud. All rights reserved.

The aim of the smdy was to investigate the antitumor and/or preventive effect of BC-4, an isomeric compound isclated from the plant
Boswellia carteri Birdw, containing alpha- and beta-boswellicacidacetate in 1:1, MW 498.3. Weusedthe MTT (3l(4.5-dime:hyll.hiazol-2—yl)
2.5-diphenyltetrazolium bromide} assay to study the growth inhibiticn activity of BC-4, Tumor cells migration within a three-dimensional
collagen matrix Was recorded by time-lapse videonucrescopy and computer-assisted cell tracking, Topoisomerase I was isolated frem
mouse melanoma B16F10 cells and its activity was determined by its ability to cut plasmig pBR322 DNA. The secretion and activity
of matrix metalloproteinases (MMPs) from human fibrosarcoma HT-1080 cells were determined by gelatin zymography. BC-4 was 2
cytostatic compound and could induce the differentiation of B16F10 mouse melanoma cells, blocked the cell pepulation in Gl phase and
inhibited topoisomerase Il activity. The G1 phase population of B16F10 ceils was increased from 57.4 to 87.7%, while % phase population
was reduced from 33.3 to 5.9% after treatment with BC-4 at 25 LM concentration for 48 h. BC-4 aiso inhibited the migration activity of
B16Fi0. BC-4 could induce apoptosis of HT-1080 cells, as proved by acridine arange fiuorescence staining, Wright—Giemsa staining,
electromicroscopy, DNA fragmentation and flow cytometry. BC-4 inhibited the secretion of MMPs from HT-1080 cells, too. In conclusion,
§F it turns out that BC-4 is a well tolerated substance, exhibiting no significant toxicity or side effects, being evaluated currently in China,

eywords: Bicfiavonoid; Apoptesis: Acule Iymphoblastic Jenkemis; Precursor-B-cell

e Dt s vy e "

significantly inhibited the proliferation of epidermoid carci-
noma Ad31 cells with ap overexpression of epidermal growth

1. Introduction

. s . BC-4 is a good candidate for the prevention of primary tumor, invasion and metastasis.
. - . : ids like Quercetin . . . - . : .
Flavonoids are ﬂblq‘-“lm'-‘SIYf D]CC““"[‘;gz?ngl w1del}:ﬂ con- Zf;oé;i‘:f;f; LBa]\.;?:;z:&;ﬂt?;::li?:gzochemo ﬂa?erapeulic © 2002 Iaternational Society for Preventive Oncology. Pablished by Elsevier Science Lid. All rights reserved.
sumed secondary metabolites of plants 11,21 AVONOIGs c2n . : -, ) ) . . .
be divided into three sain groups: Flavones, Flavonones (2,3- apents jn phase trials [9.101 Fevwords: Boswellic acid acetate; Differentiation; Apeptosis: Wiatrix metalloproteinases; Migraiion; Chemoprevention

In an atternpt to examing the effects of flavonoids on the

dihydroflavones), and jsofiavones, which differ in structure

and ring substitutions [3]. They have diverse pharmacotogi-
calproperties, including antioxidant, cytoprotective, and anti-
inflammatory activities [1.2], and have also been reported 10
display anii-viral [4] and anti-parasitic [5] activities.
Moreover, some favenoids are known to act as anti-
cancer reagents. For example, Yoshida ei al. reperted that
Quercetin markedly inbibited the growth of human gastric
cancer cells [6]. Record et al. also described the inhibition of
B16 melanoma cells by Genistein, both in vivo and in vitro
[7}. Huang et al. demonstrated that Luteolin and Quercetin
*

Abbreviations: ALL, acute iymphoblastic Jeukemia; CD, cluster of dif-
ferentiation; FITC, finorescein isothiocyanate; PE,phycoerymrin; PC-5.PE-
Cy-5; PC-7, PE-Cy-T; 10po, topoisomerase

* Corresponding author. Tel.: +81 3 3417 2496, fax: +81 3 3417 2496.

E-miail address: nkiyokawa@neh.gojp (M. Kiyokawa).

0145-2126/5 - see From matter © 2004 Elsevier Lid. All rights reserved.
doi:10. 1(]16,‘)‘1&\1“!352004.11.015

Flhsomc

growth of human teukemic cells, we challenged cultured hu-
man leukemic cell lines with severa! kinds of flavoneids, In
the present study, we demonstrated that certain flavonoids can
induce significant apoptosis in a variety of human lenkernia
cells.

2. Materials and methods
2.1, Cells and reagents

The cell line BV-173 that were established from a patient
in an acute relapse who most likedy had Phl -positive chrom:c
myelogenous Jeukemia [113: the acute-phase of chronic
myelogenous lenkemia-derived cell lines K-562 (Japanese
C:-mcer Research Resources Bank, JCRB, Tokyo, Japan)

1. Tmtroduction

A difficult and complex area of plant research is devoted
10 a ptant with the general title “frankincense*. It is accepted
that frankincense is a member of the family Burseraceae, and
the genus Boswellia. From all of the sources accessed, a few
front runners emerged: Boswellia sacra, Boswellia serraid
and Boswellia carteri. Frapkincense was commeonly used
for medicinal purposes. Pliny the Elder (1st century), used
frankincense as an antidote to hemlock poisoning. The Tra-
nian physician Avicenna (10th century) thought that it was
good for body allments such as umors, vomiting. dysentery
and fevers. Boswellia carteri Birdw. is used in traditional
Chinese medicine (TCM) which is a remedy for activat-

* Corresponding asthor. Present address: Department of Immmumology,
Roswall Park Cancer Institute, Elm & Carlton Streeis, Buffala, New York
14263, USA, Tel: +716-845-1750; fax: +716-845-8506.

E-mail address; wanzhou.zhao@Roswellpark.org (W, Zhaa).

ing blood circulation, relieving pain against leprosy, cancer,
gonorrhea and carbuncles, and as an astringent. Boswellic
acid acetate (BC-4) is one of several aciive principles iso-
lated from the resin of this herb. There are two isoforms
of boswellic acid acetate, a-boswellic acid acetate (BC-4-T}
and B- boswellic acid acetate (BC-4-10) and both do have a
pentacyclic triterpeng struclure.

Boswellic acid desivatives show a strong antiinflammation
effect in vivo and this effect has been proved to be due to the
inhibition of 5-lipoxygenase {5-LO} [1]. It Lias also been re-
ported that 5-LO inhibitors inhibit the growth of non-small
cell lung cancer [2}. Furthermore, lipoxygenase inhibitors
dermonstrate an activity as cancer chemapreventive agents
[3). Based on the screening in HI-60 celis for differentia-
tion inducers, BC-4 was identified as a potent differentiation
inducer [4]. We have reported that BC-4 can induce myelo-
cytic leukemia ceil differentiation at low concentration and
at higher concenirations apoptosis in lenkemia cells |5]. In
addition to hematologic malignancies, an apoptotic effect

0361-000X/02/530.00 @ 2002 International Society for Preventive Oncology. Published by Bisevier Science Lid. Ali rights veserved.

doi:10.1016/50361-090X(02100170-8
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Pharmacological evaluation of several major ingredients of Chinese herbal
medicines in human hepatoma Hep3B cells
C.C. Chou*, S.L. Pan®, CM. Teng®, J.H. Guh"*

*Pharmacelogical fnsiiture, College of Medicine, Nationul Taiwan University, Taipel, Taiwan
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Abstract

Long-dan-tan {Chinese name) is enc of the most conunon herbal medicines used by Chinese peceple with chronic liver disease.
Accumulated anecdotal evidence suggests that Long-dan-tan may show a beneficial effect in patients with hepatocelfular carcinoma.
Long-dan-tan is made from five planis: Gentisna roqt, Scutellaria root, Gardenia fruit, Alisma rhizome, and Bupleurum root. In this study,
we have examined the cyiotoxic effects of the five major ingredients isolated from the above planis, i.e. gentiopicroside, baicalein,
geniposide, alisol B acetate and saikosaponin-d, respectively, on human hepatoma Hep3B ceils. Aonexin V immnnofluorsscence detection,
DNA fragmentation assays and FACScan analysis of propidium iodide-staining cells showed that gentiopicroside, baicalein, and
geniposide had little effect, whereas alisol B acetate and saikosaponin-d profoundly induced apoptosis in Hep3B cells. Alisol B acetate,
but not saikosaponin-d, induced G2/M arest of the cell cycle a8 well as a significant increase in caspase-3 activily, Interesiingly,
baicalein by itself induced an increase in H,Q, generation and the subsequent NF-xB activation; furthenmore, it effectively inhibited the
transforming growth factor-8, (TGF-B, induced caspase-3 activation and cell apoptosis. We suggest that alisol B acetate and
saikosaponin-d induced ceil apoptosis through the caspase-3-dependent and -independent pathways, respectively. Instead of imducing

apoptosis, baicalein inhibits TGF-B , -induced apoptosis via increase in cellular H,O, formation and NF-«B activation in human hepatoma

Hep3B cells,
© 2003 Elsevier B.V. All rights reserved.

Reywords: Alisol-B Saikosaponin-¢; Baicalein; Apep

is; Hep3B

1. latroduction

Herbal medicines which have been used by Chinese
people for thousands of years are now being mamifactured
in many coumdries as quality-corntroiled drugs with stan.
dardized quantities of ingredients. Long-dan-tan (Chinese
name) is one of the most common herbal medicines used
by Chinese people suffering from chronic liver disease.
Accumulated anecdotal evidence suggests that Long-dan-
tan may show a beneficial effect in patients with hepato-
cellular carcinoma. However, to date it has oot heen
scientifically evaluated in human hepatoma.

Long-dan-tan is made from five imporiant plants, ie.
Gentiana rhizome, Scutellaria root, Gardenia frut, Alisma
rhizome, and Bupleurum root. In this study we have
examined the cytotoxic effects of the five major ingredi-

*Corresponding author. Tel.: +886-2-2391-9098; fax: +886-2-2391-
2098,
FE-mail address: thguh@ha.me nuedarw {I.H. Guh).

0928-0987/03/% — sce front mater © 2003 Elsevier B.V. All rights resetved.
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ents isolated from the above herbs, ie. gentiopicroside,
baicalein, genipogide, alisol B acetate and saikosaponin-d,
respectively, on human hepatoma Hep3B cells. it has been
suggested that gentiopicroside exhibits a modest hepaso-
pratective effect on p-galactosaming/ lipopotysaccharide-
induced liver injury in mice (Hase et al., 1997). Baicalein
is a favonoid, and shows anti-inflammatory and anti-
oxidant activities and inhibits hepatic fibrosis (Chang et
al, 1993; Lir and Shich, 1996; Shimizu, 2008). Further-
more, it also plays a role in growth regulation, influencing
apoptosis and anti-proliferation, in several types of cancer
cells including human prostate cancers (DUL45 and PC-3}),
pancreatic cancers (PANC-1, MiaPaca2, Capan2 and
HPAF), colon cancers (Caco-2) and breast cancers (MDA-
MB-435 and MCF-7} (So ¢t al, 1997; Ding et al., 1999;
Kuntz et al., 1999; Chan et al., 2080}, In addition to these
anticancer effects, baicalein aiso profoundly inhibited
ascorbic acid-induced lipid peroxidation in rat liver micro-
somes (Gao et al, 1995). Therefore, herbal medicines
whose major ingredient is baicalein are frequently used in
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Capsaicin inhibits growth of aduit T-cell leukemia cells ¢
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Abstract

Human T-cell leukemia virus type 1 (HTLV-1)-associated adult T-cell leukemia (ATL) is resistant to conventional chemotherapy. We
examined the fn vitro effects of capseicin, the principal ingredients of red pepper, on three ATL cell lines. Capsaicin treatment inhibited the
arowth of ATL cells both in dose- and time-dependent manner. The inhibitory effect was mainty due to the induction of cell cycle amest
and apoptosis. Capsaicin treatment also induced the degradation of Tax and up-regulation of Ie-Bo, resulting in the decrease of nuclear
factor (NF)-kB/p&3 DNA binding activity. In addition, the Bel-2 level was found to be decreased. Based on these findings, capsaicia may
be considered for chemoprevention of ATL.
© 2002 Elsevier Science Ltd. All rights reserved.

Keywords: Capsaicin; ATL cells; Growth inhibition; Cell cycle arrest; Apoptosis; Tax; Ii-Bo/NF-xB; Bel-2

1. Introduection NF-«B is a ubiquitous transcription factor that binds to

/4 FoPTaSt «

Adult T-cell leukemia (ATL} is an aggressive form of bu-
man T-cell malighancy caused by buman T-cell leukemia
virus type 1 (HTLV-1}1!-3]. Tax, a HTLV-1 transcriptional
transactivator protein, can interact with varieus celiular pro-
teins, such as nuclear factor (NF)-«B, ¢AMP response el-
ement binding {CREB) protein and serum response factor
(SRF), thus activates the transcription of proto-oncogenes
(c-fos, c-fun, fra-I and c-myc), eytokines (IL-2, IL-6, TGF-p
and GM-C'SF) and cytokine receptor (IL-2R) [<.5]. Tax can
also repress the transcription of cellntar genes, such as DNA
polymerase {3 and bax [6,7}. So Tax is considered to play a
crucial role in several pathways on the transformation of T
cells by HTLV-1.

Capsaicin, a homovanillic acid dervative (8-methyl-N-
vanillyl-6-nonenamide), is an active component of the red
pepper of the genus Capsicum and has been fourd to be
profective against experimentally induced mutagenesis and
tumorigenesis {8,%]. In vitro, capsaicin has been found te in-
hibit the growth of various immortalized and malignant cells
[10,11] angd induce spoptesis in transformed cells [12.13].
In addition, capsaicin 15 also found to be a potent inhibitor
of NF-«B activation [14}].

" Corresponding authar. Tel.: +81-853-20-2139; fax: +81-853-20-2135.
E-mail address: zhangjie@shimane.med.ac.jp {J. Zbhang).

a specific DNA sequence as a dimeric complex composed
of various combinations of members of the Rel/NF-kB
family, homodimers or heterodimers of RelA {p63), p38,
c-Rel, p52 and RelB {15]. In resting lymphocyte, NF-xB
dimers are sequestered in the cytoplasm in an inactive
form by association with an inhibitory IkB subunit, mainly
Ix-Bew Following cellular activation, multiple kinase lead
te phosphorylation of ik-Ba and proteosome-mediated
degradation, resulting in the release of an active NF-xB
complex that translocates to the nucleus. In the nucleus,
NF-«B binds its response ¢lements and activates various
genes mvolved i the inflammation, immune response and
cellutar growth control [16,17]. The activation of NF-«B
is also esseatial for the inhibition of apoptosis [18]. As
activation of NF-xB by Tax protein plays one of the ma-
jor roles in the pathogeresis of ATL [19], and capsaicin
can inhibit the activation of NF-kB, we hypothesized that
capsaicin may have an inhibitory potential against HTLV-1
induced-ATL.

Multiple chemotherapy combinations have been tried
for the treatment of ATL, however, the results have been
disappointing with a median survival time of 8 months
[20}. With an objective to find out newer chemotherapeutic
agents for ATL, this study was designed to investigate the
growth-inhibitory potentials of capsaicin on several ATL
cell lines and the possible mechanisms involved in such in
vitre growth-inhibitory effect.

0145-2126/02/% — see front meiter © 2002 Elsevier Science Lid, All rights reserved.
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‘ Acute Myeloid Leukentia » Research Paper

| datechin, a green tea con]ponent, rapidly induces
apoptosis of myeloid leukemic cells via modulation of

| reactive oxygen species production in vitro and

Tomonori Nakazato
Keisuke fto
Yoshitaka Miyakawa
Kentary Kinjo
Taketo Yamada
Nobumichi Hozumi
Yasug lkeds
Masahir Kizaki

| inhibits tumor growth in vive

1 Background and Objectives. The aim of this study was to investigate the possibility of

‘ green tea polyphenal, (--epigallocatechin-3-gallate (EGCG) as a novel therapeutic agent

for patients with myeloid leukemia,
I

| Design and Methods. We investigated the effects of EGCG on the induction of apopto-

" 8is in leukemic cells in vitro and In vivo. We further examined the molecular mecha-

nisms of EGCG-induced apoptosis in myeloid leukemic cells.
- Results. EGCG rapidly induced apoptotic cell death in retincic acid (RA}resistant acute

| promyeiocytic leukemia (APL), UF-1 cells within 3 h, EGCG-induced apoptosis in UF-1
! cells was associated with the loss of mitochondrial fransmembrane potentials {AW-)

and activation of caspase-3 and 9. Elevation of intraceliular reactive oxygen species
‘ (ROS) production was alsc demonstrated during EGCG-induced apoptosis of UF-1 as
“well as frash myeloid leukemic cells. In NOD/SCID mice transplanted with UL cells,
| EGCG effectively inhibited tumor growth in vivo, and the number of mitoses among the
' cells significantly decreased in comparison to the number in control mouse cells,

| the redox system.

Interpretation and Conctusians. In summary, EGCG has potential as a novel therapeu-
I tic agent for myeloid leukemia via induction

of apaptosis mediated by modification of

Key words: green tea, catechin, apoptosis, leukeric cells, reactive oxygen spacies.

‘ Haematologica 2005; 90:317-325
| ©2005 Ferrata Storti Foundation
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| ecently, green tea has attracted much
Rittention because of its beneficial
‘ ealth effects; the polyphenolic com-
pounds presenrin green tea include {-}-epi-
j gallocatechin-3-gallate (EGCG), {-epicate-
* chin-3-gallate (ECG), (--epigaliocatechin
‘ (EGC), and epicatechin (EC), which have
Pbeen shown to have cancer preventive
 effects in many animal tumor models.! In
| fact, epidemiologic studies have shown that
i green tea consumption can reduce the inci-
dence of cancer and metastases. ™ Greer: tea
i has unique characteristics as an agent and
has few adverse effecrs. In addition, it is
inexpensive, can be consumed arally, and
‘ has a long history 2: 2 generally tolerated
 beverage among all races. Therefore, green
tea appears to have the potentiai of becom-
ing an ideal agent for chemoprevertion.’
‘ Moreover, EGCG has been shown to
induce Go/Gr phase cell cycle arrest in
| human epidermoid carcinorma cells, thergby
* inhibiting proliferation and inducing apop-
‘ tosis in many cancer cells i virp.™ The ther-
apeutic approach to acure leukemia is basi-
ically chemotherary tw achieve complete

remission, based on the concept of wial celf
Eilling.® However, severe side effects and
complications such as serious infections and
bleeding due to anti-cancer drugs are major
problems in the diinical setting. In addition,
repeated episodes of relepse of the disease
may lead to refractory or chemotherapy-
resistant leukemia. The clinical evidence
thus suggests the limitations of leukemia
chemotherapy; novel effective therapeutic
approaches with less toxdcity are therefore
actively being sought. Differentiation-
inducing therapy employing a physiologi-
cally active derjvative of vitamin A, all-trans
retinoic acid (ATRA), brought remarkable
advances in the therapeitic outcomes of
acute promyelocytic leukemia (ALY at the
end of the last century.” However, the dini-
cal remission due to ATRA is of short dura-
tion, and most patients who receive contin-
uous treatment witk ATRA develop RA-
resistant diseases.” Therefore, investigatars
have actively sought our new agents with
the ability to stimulate cellular differentia-
ton and induce apoptosis in the types of
celis associated with acute levkemia.

haemstelogica/the hematalogy journal | 2005; 90(3) | 317 |
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Anticlastogenic, antigenotoxic and apoptoti ivity of
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Abstract A . . - )
Modulation of events characteristic of carcinogenesis or of cancer cells 18 bemgh emphfllf:(i-, :ags mayr:t:g:l:::tzgﬂycer
trol cancer. Groen tea polypheno! epigallocatechin gallate (EGCG) has i?een shown e oon, The
che i ent. Certain cellutar and moleculas evemis relevant to carcinogenesis aze also modi! -G The
Chemopl'wem'wcﬁag w;ls carried out to examine the effests of EGCG on the cytogenetic change and DNA damag_e 1:u1 ucec
i 'mvesn%)a gd carcinogen N-methyl-N -nitro-N-nitrosoguaniding (MNNG) in: Chinese hamster y-79 cells in cul k;
o IDJﬂ‘-ilﬂ} N ident by the formation of micronuclei and DNA damage in the form of comet tail length duqng sbn;;gB -
i Chanhge . ﬂ"was found to be significantly suppressed by EGCG in a dose depmd@t Manner. (;eﬁs p;mr_xc;l ted
03_11 e 01'351; ted from subsequent damage by the genotoxic agems, Apoplosis, 8 ]:ugh]y orgf.u:!xzed physio! t‘Jﬁcat
e BCTCG WEI'; v tc injured or abnormal cells, is also ymplicated in multistage carcinogenesis. Initiated cells, cells 11
Tpnr:)ﬁ;:ilj:ﬂtzt:g?;?ﬁlv}uansfumed celis can be eliminated through apopwsiis{l;t was ::ser}\:z;:log:il:;ﬁgcng e:?ﬁ:i:d
growth i ion of K- erived from human chronic myelogenic ie cania. Morp! c . :
11 mﬁiﬂgﬁ%ﬁfﬁzsgfnﬁ::;m revealed that the cytotoxicity was due to induction of a]g)supms};s.t 'I‘h;1 xi Eehd;::g
z;r ;ctivatiou of caspase 3 and caspase B. Results show that_ EGCG not only protects normal celis against g
but also eliminate cancer cells through inductien of apoptesis.
© 2002 Elsevier Science B.V. All nights reserved,

Keywords: Micronuclei; DNA damage; Comet tail; A?optosis; EGCG; V-79%: K-562

of cells, non-random chromosome ahc.rralion fmd
DINA damage are frequently associat_ed with chmcal
toxicity and carcinogenesis. Prevention ‘of manifesta-
tion of these events may prevent induction of cancer.
Apoptosis, a programmed cell death {] ,2]_, also pl_ays
an essential role as a protective mechanism against
carcinogenesis by eliminating genetically dmged
cells, initiated cells or cells progressed to mallgr.mncy
731 Induction of apoptosis thus is a highly desirable
mode as a chemotherapeutic as well as a chemo-
preventive strategy [or cancer control. Indeed many

1. Introduction

Modulation of events characteristic of _carcinu-
genesis or of cancer cells is being empbasn.zcd as a
rational strategy to combat cancer, Changes in ploidy

= esponding author. Present address: Bose Instinute, Cente-
naryca'Br:Lilgic::g, Pg—l.'l.l C1T. Scheme VII-M, Kolkam 700 054,
India. Tel: +91-33-334-7434; fac +51-33-334-3886.
E-mail addresses: msiddigi@boseinst.emetin,
magsondsiddigi@notmail.com (M. Siddigi).
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Abstract

it is believed that anticancer and apoptosis inducing properties of green tea are mediated by it's polyphenolic constituents
particularly catechins. A number ol reports have shown that green tea polyphenol (—)-epigaliocatechin-3-gallate (EGCG) is among

the most eflective chemopreventive aad apoptosis-inducing agents

present in the beverage. Flant polyphenols are naturally occurnng

antioxidants but they also exhibit prooxidant properties. Over the last several years we have shown that verious classes of plant

polyphenols including flavoneids, curcuminoids and tannins are capable of catalyzing oxidative DNA cleavage particularly in the
presence of sransition metal ions such as copper and iron. With a view to understand the chemical basis of various pharmacological
properties of green tea, in this paper we have compared the prooxidant properties of green tsa polyphenols—EGCG and EC (~)-

epicatechin). The rate of oxidative DNA degradation as well as h:

ydroxyl radical and superoxide anion formation was found to be

greater in the case of EGCG as compared with EC. 1t was also shown that copper mediated oxidation of EC and EGCG possibly
leads to the formation of polymerized polyphenois. Further, it was indicated that copper oxidized catechins were more efficient
proaxidants as compared with their unaxidized forms. These results correlate with the observation by others that EGCG is the most
effective apoplosis inducing polyphenol present in green fea. They are al50 in support of our hypothess that prooxidant action of
plant polyphenols may be an important mechanism of their anticancer properties. A model for hinding of Cu{lT} to EC has been
presented where the formation of quinone and a quinone methide has been propased,

© 2004 Elsevier Ltd, All rights reserved.

Kevwords: Green 1ea catechins; DNA cleavige; Antioxidant: Prooxidant; Cu({ll) binding

1. Introduction

There has been increasing realization in recent years
that several ptant derived polyphenolic compounds may
possess anticancer and apoptosis-inducing properties
(Mukhtar et al., 1998; Clement et al., 1998). Therefore,
the Tole of plant-derived polyphenols in chemopreven-
tion of cancer has emerged as an interesting area of re-
search. The data in literature points to the possible role
of gteen tea as a chemopreventive agent against different
types of cancers (Picard, 1996; ‘Sato, 1999; Sadeuka
et al., 1998; Otsuka et al., 1998). Tea (Camillia sinensis)
is the second most common beverage in the world next
to water (Wei et al, 1999). Although both green
and black teas are derived from C. sinensis, it is the

" Corresponding author. Tel: +91-571-2700741/400745; fax: +81-
571-400468.
E-mail address: smhadi@deté.vsnl.netin (.M. Hadi).
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production process which differentiates the two types of
teas. Green tea conlains polyphemols which include
favanols, flavandiols, flavonoids and phenolic acids,
Most of the green tea polyphenols are flavancls, com-
monly known as catechins, The primary catechins in
green tea are (-)-epicatechin (EC), (—)-epicatechin-
3.gallate (ECG), {-)-epigallocatechin (EGC), (—)-epi-
gallocatechin-3-gallate (EGCG), (+)-gallocatechin and
(+)-catechin. It is pelieved that much of the anticancer
effects of pgreen tea are mediated by its potyphenolic
constituents {Ahmad et al., 1998; Katiyar and Mukhtar,
1996). During the manufaciure of black tea these po-
lyphenols undergo polyphenol oxidase catalyzed oxida-
tive polymerization giviag rise to the formation of
theaflavins and thearubigins in the process teferred to
as ‘ea fermentation’ (Wei et al. 1999). However, it
is considered that black fea is pot as effeciive in
its chemopreventive properties. Other studies have
shown that black tea po]yphenolsfmeaﬂavim#exhjbit
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Abstract

Conmmptipn of tea (Camellia sinensis) has been associated with many health benefits including the prevertion of cancer.
Based op in vitro experiments, many mechanisms have been preposed to account for the cancer chemopreventive activity. The
importance of some of these mechanisms in vivo remains in question due to an incomplete understanding of the bioavailabiliry
of the polyphenatic compounds in tea. In this article, the literatarc on the cancer chemopreventive activity of tea and the tea
potyphenals is discussed as well as some of the possible mechanisms for this activity. Whereas studies in animat models and
with celi lines have demonstrated cancer preventive activity, the epidemioiogical data remain mixed. This discrepancy may
arise from several faciors including lifestyle, correlation between animal models and humans, and differences in metabolism
among individuals. Resulis on the bioavailability and biotransformation of the tea polyphenois help explain some of the
differences. We hope this article will spark research efforts on seme of the important questions regarding tea polyphenol

binavailability and cancer chemoprevention.
© 2002 Elsevier Science BV, All rights reserved,

Kewwonis, Tea; Polyphenols; Cancer chemoprevention; Bioavailability; Catechin

1. Introduction

Tea (Camellia sinensis, family Theaceae} is con-
sumed workdwide and is second only to water in pop-
ularity as a beverage. Many health benefits have been
ascribed to consumption of this beverage including
prevention of cancer, heart disease, and cataracts.

The three major forms of iea—green tea, black tea,
and oolong iea—differ in how they are produced and
in their chemistry. A typical brewed preen tea beverage
contains 30-42% catechins by dry weight. These in-
clude (—)-epicatechin (EC), (—)-epicatechin-3-gallate

* Corresponding author. Tel.: 41-732-445-5360,
fax: +1-732-445-0687.
E-mail address: csyang@rei.rutgers.edu {C.S. Yang).

(ECG), (—)-epigallocatechin (EGC) and (—)-epigal-
locatechin-3-gallate (EGCG) with EGCG being the
major compenent (Fig. 1}. In black 1ea, catechins,
theaflavins {TF) and thearubigins (TR) (Fig. 1) ac-
count for 3-10, 2-6, and >20%, respectively, of the
water-extractable material by dry weight, Tea leaves
also contain fiavanots, such as quercetin and myricitin
as well as the nilrogenous compounds cafisine and
theobromine [11.

‘Whereas many of the beneficial effects of tea have
been attributed to the strong antioxidative activity
of the tea polyphenolic compounds, ather biological
mechanisms may also be important. A comprehen-
sive understanding of these potential mechanisms is
hindered by the lack of understanding of the bioavail-
ability of the tea polyphenols. Here, we discuss the

0027-5107/02/% — see front matter © 2002 Elsevier Science B.V. All rights reserved
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Abstract

The carcinogens 3-amino-3-methylimidaza[4,5-fiquinoline (1Q) and 1,2-dimethylhydrazine (OMH) induce colon tumors
in the rat that contain mutations in f-catenin, but the mutation pattern can be influenced by exposure to distary phytochemicals,
such as the water-soluble derivative of chlorophyll called chlorophyllin. Whereas chlorophyllin is an effective blocking agent
during the initsation phasc, post-initiaion responses depend upon the exposure protocol, and can be inficenced by the initiating
agent and the concentration of chlorophyllin. Post-initiation treatment with 0.001% chioraphyllin (w/v) in the drinking
water promoted colon curcinogenesis in the rat, but much higher concentrations {1.0% chiorophyllin} led to suppression.
Bromodeoxyuridine and terminat deoxynucieotidyl transferase-mediated nick end labeling (TUNEL) indices revealed that
the promotional concentration of 0.001% chlorophyllin increased the ratio of cell proliferation 1o apoptosis i the colomic
crypts, whereas coneentrations in the range 0.01-1.0% chloroplhyllin modestly reduced this ratio. Meolecular studies showed that
the spectrum of B-catenin mutations was markedly different in chiorophyllin-promoted colon tumOTs—many of the mutations
Jed to direct suhstitutions of critical Ser/Thr residues within the glycogen synihase kinase-38 (GSK-3p) region, whereas in all
other groups, including DME and IQ controls, the mutations typically affected amino acids adjacent to Ser®?, Substitution of
critical Ser/Thr residues caused g-catenin and ¢-Jun proteins to be markedly aver-expressed compared with famors in which
fhe mutations substituted amino acid residues flanking these critical Sex/Thr sites. In a sepataie study, Tats were exposed to IQ
or azoxymethane (AOM), a metabolite of DME, and they were treated post-initiation with chlorophyitin, chtorophyll, copper,
or phytol in the diet. Naturat chlorophyll (0.08%) suppressed AOM- and 1Q-induced aberrant crypt foci (ACF), whereas
chlorophyltin had no effect and copper promaoted the number of small ACF induced by Q. The resulis suggest that further
nvestigation of the dose-response for suppression versus premetion by chlorophyl] and chlorophyliin is warranted, including
studies of the A-catenin/Tef signaling pathway and its influence on cell proliferation and apoptasis in the colonic crypt.
© 2003 Elsevier Science B.V. All rights reserved.

Keywords: 3-Catenic; Colon tumors; Aberrant crypt foci; 1,2-DimethyThydrazine; Azoxymethane; Apoptosis;
2. Amine-3-methylimidazof4, 5-/Jquinoline (1}

.

1. Introduction

= Corresponding author. Tel.: +1-341-737-5086; . .
fax: +1-541-737:g5077. During the pasi decade, chlorophyllin has pro-

E-miail aderess. Tod.dashwood@oregonstae.sdu (RH. Dashwood). pressed from initial experiments on the antimutagenic
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Abstract

] Inducible eyclooxygenase (COX-2) and indueible nitric oxide synthase (iNOS/NOS-2) play pivotal roles as mediators of
inftammation ivolved in early steps of carcinogenesis in certain organs. Therefore, chemoprevention is theoretically possible
through inhibition of COX-2 and/or iNOS. In the present study, we examined the chemopreventive effects of indole-3-carbinol
(13C), a constituent of cruciferons vegetables (the family of Cruciferae) such as cabbages, canliflowers and broccoli on the
multiple intestinal neoplasia (Mis) genetic mouse medel, and on mouse colon carcinogenesis induced by azoxymethane
(AOM). The consumption of eruiferons vegetables such as cabbage, broceoli, and Brussels sprouts has been shown to have
cancer chemopreventive effects in humans and experimental animals. T3C has Been shown to exert a cancer chemopreventive
influence in liver, colon, and mammary tissue when given befors or concurrent with exposurc 1o a carcnogen.

Powdered AIN-76A diets (Hazrlan Teklad Research Diet, Madison, USA) containing 100 or 300 ppn I3C (group 1 or
2) or the same pellct diets withont supplement (group 3) were fod to 6-week-old male CSTBL/6T-ApcMieit (Min/+) mice
{The Jackson Laboratory, Bar Harbor, ME, USA) for 10 weeks. In addition the same diets were given o wild-type normal
CS57BL/6)-dpc™ ™/ littermates after AOM initiation (groups 4-7: 10 mice in sach group) for 32 weeks from week 4. At
16 weeks of age, all Min/+ mice (groups 1-3) were sacrificed for assessment of intestinal polyp development. The inci-
dences of the colonic adenomatous polyps in the groups 13 were 60% (12/20), 60% (15/25) and 84% (21/25), respectively.
A decreasing tendency in multiplicities of the colonic adenomatous palyps in group 1 {I3C 100 ppm; 0.85 + 0.22; 61%)
and group 2 (F3C 300ppm; 1.32 + 0.28; 94%) was observed when compared with group 3 (control; 140 +0.21; 100%).
Total number ofaberrant erypt feei (ACF)/colon or aberrant crypts (ACYeolon in wild-type mice of group 4 or 5 were decreased

’

A.?bmviaﬁom: .AP(,‘,_ ndenomatous polyposis coli gene; COX-2, inducible cyclooxygenase; FAP, familisl adenomatous polyposis;
13‘.‘:,‘mdule-3-cmbmnl; {NOS/NOS-2, inducible nitic oxide synthase, Min/+ mice, CSTBLAGT-Ape™™it mice; NSAEDs, nou-steroidal
anti-inflammatory drogs

* Comespending author, Tel.: +82-43-268-3446; fux: +82-43-274-9443.
E-moil address: kimdj@cbu.ac kr (D). Kim).
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Abstract

Curcumin, a phenolic compound from the rhizome of the plam Carcuma longa has anti-inflammatory, antioxidant and anti-
cancer activities. Although the precise mode of action of this compound is not yet elucidared, studies have shown that chemo-
prevemtive action of curcumin might be due 1o its ability to induce apoptosis and to acrest cell cycle. This sdy investigated
the celiular and molecular changes induced by curcumin leading to the induction of apoplosis in human lung cancer cell
lines—AS549 and H1299. A349 is p53 proficient and HI299 is p53 null mutant. “Ihe lung cancer cclls were treated with
curcumin (0—160 uM) for 1272 b, Curcumin inhibited the growth of both the cell lines in # concentration dependent manner,
Growth inhibition of H1299 cell lines was both time and concentrution dependent. Curcurnin induced apoptosis in both the lung
cancer cell lines. A decrease in expression of ps3, bel-2, and bel- Xy was observed after 12 h exposure of 40 p.M curcumin. Bak
and Caspase geney remained unchanged up to 60 pM curcumin but showed decrease in expression levcls at 80— 160 wM. The

data also suggest a p53 independent induction of apoptosis in lung cancer cells.

@ 2004 Published by Elsevier lreland Lid.

‘

Keywords: Curcumin; Lung cancer; bel-2; belX;; bak; baa; p33; c-myc; Cuspase; PARP

1, Introduction

Cancer causes significant morbidity and martalily
and is a major public health problem wortdwide. An
effective cancer prevention program, diet, and exer-
vise may decrease the incidence of cancer. Plant-
derived compounds are known to have curative
potential. Curcumin (dileruloylmethane) is a phenelic
compound fram the plant Curciima longa (Linn). Tis

* Comesponding author. Tel.: +1-858-§22-1050; fax: +1-858-
534-7340.
E-mait addrexs: eearrier @uesd edu (E. Carrier).
*+ Both authors contributed equally w this work.

widely used as a coloring and favoring agent in food
[13. s anti-inflammatory activity is well documented.
Cureurnin is not toxic to mammals al very high doses
(5—10% by weight of diet) [2].

Curcuin is found to have inhibitory function
towards a broad range of lumars such as mammary
adenocarcinoma, fore stomach, duodenal and colon
cancer as well as §2-O-tetradecanoyl- 13-phorbal ester
(TPA} induced skin tumors in mice [2,3]. Corcvmin is
a potent anli-cancer agent and affects cells in a cell
type dependent manuer. Its ability to induce apoptosis
in dilferent cancer cells indicates the possibility of
developing curcumin as a universal cancer prophy-
lactic agent.

D34 363545 - see fronl malter © 2004 Published by Elsevier Iretand 1ul
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induces apoptosis, cell cycle arrest and

COX activity in osteosarcoma cells
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Abstract Cyclooxygennses (COXs) are key enzymes in the
conversion of arachidomic acid into prostanoids which are
involved in apopt and infl tion. Two distinct COXs
have been identified: COX-1 which is constitutively expressed
and COX-2 which is induced by different products such as tumor
promoters or growth facoors. Previously, we demonstrated that a
plant steroid, diosgenin, was a new megakaryocyiic differentia-
tion inducer of human ervthroleukemia cells. In our study, we
investigated the effect of divsgenin on the prolifcration rate, ecll
cyele distribution and apoptosis in the human osteesarcoma 1547
cell line. The effects of this compound were also tested on [0).4
expression and COX activities. Diosgenin treatment cansed an
inhibition of 1547 cell growth with a cycle arrest in Gy phase and
apoptosis induction. Moreover, we found a correlation beiween
p53, p21 mRNA expression and noclear factor-xB activation and
we observed a time-dependent increase in PGE, synthesis after
diosgenin treatment,  © 2001 Federation of European Biochem-
ical Societies. Published by Elsevier Science B.V. All rights
reserved,

Key words: Diosgenitt; Apoptosis; Cell cycle;
Cyelooxygenase; Osteosarcoma cell lne

1. Introduction

Cyclooxygenases (COXs) are key enzymes in the conversion
of arachidonic acid into prostancids which are involved In
apoptosis, inflammation, mitogenesis and immunomodula-
tion, Two distingt COX isoforms have been identified:
COX-} which is considered to be the constitutively expressed
form and thought to serve housekeeping functions and COX-
2 which is expressed at very low basal ievels and rapidly
induced by different products such as tumor DIOIMOLErS,
growth factors or inflammatory cytokines.

Many studies report an inerease in COX-2 expression in
numerous cancer cell lings especially in colorectal cancer cells
[1.2] but also in pancreatic carcinoma tells [3), epidermal can-
cer cells [4), breast cancer cells [5], glioma cells [6] and osteo-
sarcoma cells [7].

Non-steroidal anti-inflammatory drugs (NSAIDs) have
been found to inhibit proliferation and Lo induce apoptosis
in human colorectal cell lines in vitro [8,5]. Recently, we de-

*Corresponding awthor. Fax: {33)-555-43 58 39.
E-mai! address. bertrand liagre@unilim.fr (8. Liagre).

scribed that under apoptotic conditions, there was 2 link be-
tween the effects of NS-398, a selective COX-2 inhibitor, on
prostaglandin Ep (PGE;) release, cell apoptosis and COX-2
expression in the human osteosarcoma 1547 cell line [7).

Previously, we demonstrated that a plant steroid, diosgenin,
was & new megakaryocytic differentiation inducer of human
erythroleukemua celis [10].

Tn this study, we investigated the effect of diosgenin on the
profiferation rate, cell cycle distribution and apopiosis in the
human osteosarcoma 1547 cell line. Moreover, the effects of
this compound were tested on COX expressionl and activity.

2. Matertals and methods

2.1 Cell line, eell culture and reatment

The 1547 human osteosarcoma cell line was kindly provided by
Professer M. Rigaud {Laboratoire de Bicchimic, Faculté de Médecine
de Limoges, France). Freshly trypsinized cells were seeded at 4% 10
celisfem? and grown in Eagle's minimum essential medivm {Gibce
BRL, Cergy-Pentoise, France} supplemented with 10% fetal calf se-
rum (FCS) (Gibce BRL), 100 U/ml peniciltin and 100 pg/ml strepto-
myein. Cnltures were maintained i a humidified atmosphere with 5%
0, at 37°C. Cell viability was determited by the irypan bine dye
exciusion method. For all experiments cells were allowed to adhere
and grow for 3 days in culture medium prior 1o eXposurs 1o diosgenin
(So-spirosten-18-ol. Bigma). A stock solution of 1077 M diosgenin
was prepared inethanol and dilned in culture medium o give & final
congentration of 10-100 uM. The same amount of sthanol was added
to control cells.

2.3, Cell profiferation assay

Measurement of cell proliferation was determined using the 3-(4,3-
dimethylthiazol-2-yl)-2,5-dipheny1ts(razolium bromide (MTT} assay.
Briefly, trypsinized cells were plated (1200 celisiwell) in 96-well culture
plates, 3 days fater, the seeding medium was removed and replaced by
10% FCS medium containing diesgenin (0100 uM) for 24-96 h
MTT test was carried oul daity as previously described [11]. Experi-
ments were performed in sextuple assays.

2.3 Lactate dehydrogenase { LDH ) rext

Cells were seeded in D6-well plates at a density of 1200 cellsiwell
and 1reatzd without or with diosgenin (20 and 40 uM). Cytotoxicity
detection kit {Boehringer Mannheim) measured the LDH activity re-
leased (rom the cvtosol of damaged cells into the supernatant which
evalualed the percentage of cell death accarding to the mannfacturer’s
protocol.

2.4, Cell cycle analvsis

Celis were seeded at 3.6 10* cells in 6-well culture plates, cullured
in 10% FCS medium without or with diosgenin (30 uMj for 1248 T
Adherent and floating cel] populations were combined and counted,
and cell viabitity was determmed by (be trypan blue dye exclusion
method. For DNA content analysis, 10° cells were fixed in 70% etha-

0014-5793/01/520.00 © 200) Federation of European Biochemical Socisties, Published by Elsevier Science B.V. All rights reserved.
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rduced apoptosis and cell cycle
MCF-7 cancer cells
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Absiract

Eflipticine, a cytotoxic plant alkaloid, is known to inhibit topoiscinerase 1. Here, we first report the molecular echanism of
ellipticine’s apoptotic action in human breast MCF-7 cancer cefls. Treatment of cells with ellipticine resulied in inhibition
of growth, and G2/M phase arrest of the cell cycle. This effect was associated with a marked increase in the protein expression
of p53 and, p2 /W AF1 and KIP1/p27, but not of WAF1/p21. Ellipticine treatment increased the expression of Fas/APO-1 and
its ligands, mFas ligand and gFas ligand, and subsequent activation of caspase-§. The mitochondrial apoptotic pathway
amplified the Fas/Fas ligand death receptor pathway by Bid interaction. This effect was found to result in a significant increase
in uctivation of caspase-9. Taken together, we have concluded that the molecular mechanisms during ellipticine-mediated
growth inhibition and induction of apoptosis in MCF-7 cells were due to (1) cell cycle arrest and induction of apoptosis, {2}
induction of p33 and KIP1/p27 expression, (3) triggering of Fas/Fas ligand patiway, (4) disruption of mitochendrial function,
and ¢5) the apaptotic signaling was amplified by cross-talk between Fas death receptor and mitochondeial apoptolic pathway.
@ 2004 Elsevier Treland Ltd. All rights reserved.

Keywords: Ellipticing; Apoptosis; Fas/Fas ligand; Mitochondria .

isolated in 1959 from the leaves of the evergreen tree

' Ochrosia elliptica Labill (Apocynaceae), which
Ellipticine (5,l1fdimclhyl—ﬁH—pyrido[4,3-b]carba— grows wild in Oceania [1). The anticancer activity
zole) is ene of the simplest natarally occurring of ellipticine and its derivatives, such as 9-methox-
alkaloids, having a planar strocture [1]. It was first yellipticine, retelliptine, elliplictniums, have been
reported as being selectively active against cancer
cells in in vitro and in vivo studies [2-7]. Studies on
the mechanisms of the cytotoxicity and anticancer
activity of ellipticine and its analogs have shown that
these activilies 1o be due 0 (1) DNA intercalation,
(2} inhibitien of toproisomerase 11, {3) covalent

1. Entroduction

* Corresponding author. Address: Graduate Institute of Nawral
Products, College of Pharmacy, Kaohsiung Medical Universily, No.
100, Shin-Chuan st Road, Kachsiimg 307, Taiwan, ROC.
Tel: +886 7312 1101x2122; fax: +886 7 313 5215,

E-mail address: aalin@ms24.hinet.nzl (C.-C. Lin}).
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The antiproliferative activity of aloe
p53-dependent and p21-dependent apopto
human hepatoma cell lines
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Abstract

The aim i istoi ; .

Hep G2 an;ﬁ;ﬁg ;t;d{;\;: toc’b‘;‘:sggi‘e the anticancer effect of aloe-emodin in two human Liver cancer cell lines
examined cell lines, but with diff: ; ﬂ?t alo-e -emodin inhibited cell proliferation and induced apoptosis in boﬂ—;
expression and was accomy an'l dcrbcm. e antiproliferative mechanisms, In Hep G2 cells, aloe-emodin induced p53
phase. Tn adéifion aloe-eml::adhlfh dY induction of p21 expression: that was associated with & cell cycle amrest in G1
p53-deficient He;} B colle a :{n_la_rked increass m.FaszPOl receptor and Bax expression. In contrast, with
dependent marmer h d'd! e inhibition of cell proliferation of aloe-emedin was mediated through al= 21-

r that did not cause cell cycle amest or increase the level of Fas/4PO1 receptor gbur riher

p]Ol‘ﬂ()tE(l aloe-emodin induced apoptosis l!y enhanc 2 CXPIession of Bax. These ndings suggest that aloe-
pop
emodin ay be useful in liver cancer prevention.

© 2002 Elsevier Science Inc. All rights reserved.

§4 . g . .
eywords: Aloe-emodin; p53; p21/WAF1; Fas/APO1; Apoptosis; Hepaloma cell line

Introduction

Hepatocellular carcimoma (HCC) is on
! _ e of the most lethal malignancies, and i
3?;; p.re\tr‘a]ent malignant dlssas.es of adults in China, Taiwan, Korea an’d guhl?:};cc’:am{)f ; ] ﬂge o
aﬂatoiig ;cltors }:ia\fe beef» class.lﬁed as high-risk factor in association v;ith HCC, includin e}g e
, and infection with hepatitis B virus and hepatitis C virus 3 :1] Aloe-gmogfnsu{? éﬂ

" Coresponding author, Tel.: +886-7-312
: thor. Tel.: -7-3121101x2122; fax: +886-7-3
E-mail address. aalinf@ms24 hinetnet (C.-C. Lin), R
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Dietary agents in cancer prevention{ flavonoids and {soflavonoids

Diane F. Birt*, Suzanne Hendrich, Weiqun Wang

Department of Faod Science and Henan Nuwition, 2312 Food Stiences Building, Towa State University, Ames, IA 5000, USA

Abstract

Flavones and woflavones may play & prominent 1ole in canoer prevention since these comppounds are found in numerous plants that are
associated with reduced cancer rates. This article reviews recent epidemiological and anima! data on isoflavenes and flavones and their rale in
capeer prevention. [t covers aspects of the bicavailability of these dietary constituents and explores their mechanism of action. Human
cpidemiology data comes prirnarily from studies which foods tich in isoflavones or flavones are associated with cancer rates. This
approach has been particutarly useful with isoflavones because of their abundance in specific foods, including soy foods. The bioavalability
of flavenes and isofiavones has been shown to be influsnced by their chemical form in foods (generally glycoside conjugates), their
hydrophabicity, susceptibility to degradation, the (microbial flora of the consumer, and the food matrix. Some information is available en how
these factors influence isoflavone bioavailability, but the information on flavones is more limited. Many mechanisms of action have been
sdentified for isofiavone/flavone prevention of cancer, including estrogenic/antiestrogenic activity, antiproliferation, induction of cell-cycle
arrest and apopiosis, prevention of oxidation, induction of detoxification enzymes, regulation of the host immune sysiet, and changes in
celluler signaling, It is expected that some combination of these mechanisms will be found 1o be responsible for cancer prevention by these
compounds. Compelling data suggest that flavanes and iseflavones contribute 1 cancer prevention; however, further investigations will be
required to clarify the nature of the impact and inleractions between these bioactive constituents and other dietary compenents. © 2001
Elsevier Scicnce Inc. All rights reserved.

Keywords: Flavones; Isofiavones; Cancer; Epidemiology; Bivavailability; Mechanisms

Abbreviarions: ACF, aberrant crypt foch; Ape, adenomatous polypasis coli; AOM, azoxymethane; DMBA, dimethylbenz(o)anihracens; GI, gastrointestinal;
GST, gluwathione-5-ransferase; LDL, low-densiry lipoprotein; MNU, methylnitrosourss; QODMA. O-desm sensin; QR, NAD(FYH:q reductase

(EC 1.6.99.2); TPA, 12-0-tetradecanoyl-phorhol-13-acetate.
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Induction of apoptosis by penta-acetyl(geniposide
in rat C6 glioma cells

Yun-Ching Chang?, Tsui-waa Tseng®, Miao-Jane Lee?,
Jeng-Dong Hsu®, Chau-Jong Wang™*
® fnstitute of Biochemistry, Chung Shan Medical University, No. 110, Section 2, Chien Kuo N. Haad,
Taichung 402, Taiwan '

b
Department af Patholagy, Chung Shan Medical University Hospital, No. 110, Section 2, Chien Kua N.
Road, Taichung 402, Taiwan
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Abstract

Pentu-acetyl geniposide, (Ac)s-GP, was produccd by acetylation of a glycoside, isclated
fran z}n.t:xtract of Gardenia fructus . Previously, we have reported that C6 glioma c;lfs could
be inthibited in culturing as well 4s in bearing Tuts by treating with (Acs-GP. In this study, the
effect and action of (Ac)s-GP on inducing cell death was examined in rat C6 plioma c;clls
Treatmcnt of C6 glioma celts with (Ac)s-GP caused cell death, chromatin condensation anci
!ntemuclwsuma.l DNA ladder, Also, cell cycle arrest at G/ phasc revealed that (AC)S’-GP—
induced cell death appears to be mediated by apoptosis. In addition, the results also showed
that p53 and o-Myc increased due to treatment of (Ac)s-GP’in a dose—respouse and time-
depcm'lent manncr. Concomitant with the expression of p53 and c-Myg, decreased level of Bel-
2 and increased level of Bax protein were observed. Thesc results suggest that cell death cauged
!)y (Ag)stP through apoptosis and ceHl cycle amest at Go/Gy may be associated with the
n}duchon of p33, c-Myc and may be mediated with apoptosis-related Bi-2 family profeins
© 2002 Elsevier Science Treland Ltd. Al rights reserved. '

Keywords: Penta-acetyl geniposide; C6 glioma cell apeptosis; Cell cycle arrest; p53; c-Myc; Bel-2; Bax

zo{;lhbm:;r‘n.’m_rg: {;;::)‘s-GP, ‘fde_nta—ac;y] peniposide; MTT, 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetra-
um bromide; P, propidium iodide; SDS-PAGE, sodium dodecyl f ac i
oo, 5 odecyl sulfate polyacrylamide gel
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Inhibition of human breast cancer growth by GCP™
combined polysaccharide) in xenogeneic athymic
involvement of genistein biotransformation by -glucuronidase
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genistein

from tumor tissues
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Young-Joon Surh®
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Abstract

The tole of f-glucuronidase in genistein biotransformation was investigated in a human breast cancer MDA-MB-231
Xcnogeneic athymic mouse madel. Genistein combined polysaccharide (GCP™), a genistein aglycone rich functional food
supplement was used in these experiments. Tumor-bearing mive ware subjected o oral administration of GCP™ for 28 days.
GCP™ reatment significantly inhibited tumor growth. Induction of apoptosis by GCP™ (reatment was related to activation
of cleavage of poly(ADP ribose)polymerase, induction of the p21 protein expression and reduction of cyclin B1 expression
in the Mimor tissues. Genistein exists as a glucuronide conjugate in normal organ tissues, and the conjugated genistein lacks
the physiological activity of the aglycone. Tumor tissues contain large amounts of p-glucuronidase, the enzyme that converts
the genistein -glucuronide conjugate into genistein aglycone. The resulting gonistein aglycone exerts its chemopreventive
activities, including the induction of apoptosis in tumor tissues, and, finally, leads to tumor growth inhibition.

© 2002 Elsevier Science B.V. All rights rescrved.

Keywords: Genistsin; Breast cancer; Athymic mice; B-Glucurenidase; Apoptosis

L. Introduction

Epidemiologic as well as laboratory studies have
revealed that soy isoflavones exert chemopreven-
tive effects on several lypes of human cancer [1,2].
Isoflavones identified in soybedns are mainly plyco-
sides, including genistin, daidzin and glycitin, that are

* Comesponding authos. Tel: +81-11-889-2233;
fax: +81-11-889-2375.
E-mail ackiress: yoanlan@hotmail.com (L. Yuan).

conjugated wilh glucose [3]. Their active forms arc
deglycosylated aglycones, such as genistein, daidzein
and glycitein [4]. Genistein is a well-known molecule
which exerts mulliple biological activities, These
include inhibition of tyrosine kinases [53, inactiva-
tion of DNA topoisomerase 11 [6], anti-angiogenesis
[7] and cell growth amrest by interfering with signal
transduction cascades [8]. Soy isoflavone glycosides
are degraded into their aglycones mainly through
metabolism by gut microflora [9,10]. Soy isoflavene
aglycones are absorbed (aster and in larger amounts

0027-5107/07/% - see front matler © 2002 Elsevier Science B.V. All cights reserved.
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Inhibitory effects of the ginsenoside Rg; yn phorbol

ester-induced cyclooxygenase-2

expression, NF-kB

activation and tumor promotion™

Young-Sam Keum", Seong Su Han?, Kyung-Soo Chun?, Kwang-Kyun Park®,
Jeong-Hill Park?, Seung Ki Lee?, Young-Joon Surh®*
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Abstract

Onr provious studies demonstrated the amti-oxidant and anti-tamor premotional properties of the methanol extract of
heat-processed Panax ginseng C.A. Mever [Cancer Lett. 150 (2000) 41]. 1a the present work, we have evaluated anti-inflamma-
tory as well as anti-rumer promoting effects of Rgs, a major ginsenoside derived from heat-processed ginseng, Pretreatment
of dorsal skins of female [CR mice with Rgs significantiy inhibited 12-O-tetradecanoylphorbol-13-acetate (TPA)-induced or-
nithine decarboxylase activity and 7,1 2-dimethylbenz[a]anthracene-initiated papilloma formation. [n another experiment, Rgs
pretreatment abrogated the expression ol cyclooxygenase-2 in TPA stimuiated mouse skin. Rgs also jnhibited the TPA-induced
activation of the eukaryotic transcription factor, NF-kB in both mouse skin and cultared human pro-myelocytic leukemia
(HL-60) cells. Moreover, Rgs exerted potent imhibitory effects on the activation of another transcription factor, activator
protein-1 (AP-1) that is responsible for c-jun and cofos oncogenic iransactivation. Based on these findings, it is likely that the
anti-tumor promoting activity of Rgs is mediated possibly through down-regulation of NF-«B and AP-1 transcription factors.

@ 2002 Elsevier Science B.V. All rights reserved.

Keywerds: Anti-fumor promotion, AP-1; Cyclooxygenase-2; Ginseng;

Ginseroside Rgs; FIL-60 cells; Mouse skin carcinogenesis, NF-<B

1. Introdoction

A relatively large number of anti-oxidative and
anti-inflammatory substances derived from edible
plants have been shown to possess substantial chemo-
preventive properties [1,2]. For instance, tea polyphe-

’

* This manvscript was prepared from a dissertation by Y.-5.
Keum in partial fulfillment of the requirement for 2 Master of
Science at Seoul National University.

* Cormresponding author. Tel., +82-2-88C-7845;

Gx: +82-2-874-9775.

E-mail address; suh@plazasou.acks (Y.-). Surh).

nols such as epigallocatechin gallate, resveratrol
present in red wine, and curcusin in turmeric possess
potent anti-carcinogenic activities (reviewed n {1}
and references therein}. The role of these phytochem-
icals in dictary cancer prevention has been extensively
investigated and well-documented [1,2]. The roots er
rhizome of several varieties of Panax plants includ-
ing P, ginseng, P. notoginseng, P japonicus and P,
quinguefolium have been used in traditional oriental
medicine for the trestment of many disorders [3].
Among these Panax geni, P. ginseng C.A. Meyer is
one of the most widely used medicinal plants through-
out Far East Asian countries inciuding China, Korea

G027-5107/02/% — see front maner © 2002 Elsevier Science B.V. All rights reserved.
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Abstract Goniothalamin, a plant styvylpyrone derivative iso-
lated from Goréothalamus andersonii, induced apoptosis in
Jurkat T-cells as assessed by the externalisation of phosphatid-
ylserine. T blotting showed pr ing of casy 3 and
27 with the appearance of their catalytically active larpe
subunits of 17 and 19 kDa, respectively. Activation of these
caspases was further evidenced by deteetion of poly(ADP-ribose)
polymerase cleavage (PARP). Pre-treatment with the caspase
inhibitor benzyloxycarbonyl-Val-Ala-Asp fluoromethyl ketonc
{Z-VAD. BNV} blocked apoptosis and the resultant cleavage of
these caspases and PARP. Our resulls demonstrate that
activation of at least two effector caspases is a key feature of
goniothalamin-induced apoptosis in Jurkat T-cells.
© 1999 Federation of Enropean Biochemical Societies.

Key words: Apoplosis; Caspase-3; Caspuse-7;
Goniclhalamin; Jurkat T-cell

1. Tniroduction

A wealth of informaiion is currenlly available on the phar-
macological activities of many Datural products, in particular
their potential for use in cancer chemoprevention {11. The
activities of these compounds include anti-prelilerative, anti-
inflammatory, anti-mutagenic and anti-oxidative mechanisms
in addition to effects on drug metabalism, cell differentiation
and induction of apoptosis [2]. Dysregulation of apoptosis has
now been implicated in the onset or progression of cancer [3].
Consequently, apoptosis represents an innate cellular defense
against carcinogen-induced celiular damage by removing and
inhibiting survival and growth of altered cells at ditferent
stapes of carcinogenesis [4].

Overwhelming evidence suggests the involvement of casp-
ases, a family of cysteine proteases which cloave after as-
partic acid, in mediating the biochemical events that culmi-
nate in apopiosis (reviewed in [5,6]). Currently, 14 different
caspases have been identified in humans [7,8]. Caspases exist
as inactive pro-forms and require processing to active subunits

*Comesponding author. Fax: (1) £303) 3150274
E-mail: salinaan.inayat-hussain@uchsc.edu

1 Current address: Molooular Toxicology and Environmental Health
Program, Department of Pharmuceutical Sciences, School of Phar-
macy, University of Colorado Health Sciences Center, Campus Box
C238, 4200 East Ninth Avenuve, Denver, CO 80262, USA

sither by autoprocessing or via activation by oiher caspases. It
has Seen proposed that ‘initiator caspases with long pro-do-
mains, such as caspases-§ and -9, either directly or indirectly
activate effector ‘caspases’, such as caspases-3, -6 and -7 [5]. A
number of proteins have boen shown to be cleaved in cells
undergoing apoplosis by the activated caspases [8]. Among
these, poly(ADP-ribose) polymerase (PARP, 113116 kDa),
a nuclear enzyme which is activated during DNA damage, is
known to be cleaved by caspases, more specilically, caspases-3
and -7, Oiher cellular proteins that are cleaved by caspases
include lamins, U1, 70 kDa, DNA-PK, actin and retinoblas-
toma (reviewed in [9]). Many potent selective reversible and
irreversible peptide-bused inhibitors have been developed,
which hive advanced our understanding of the involvement
of proleases <uring apoptosis [10]. Renzylosycarbonyl-Val-
Ala-Asp fluoromethy! ketone (Z-VAD.FMK), a general casp-
ase inhibitor, has been shown 1o block apoptesis in many
celt types including rat hepatocyles, thymocytes and human
leukemic T-cells {11-16].

In this study, the apoptotic potental of goeniothalamin, a
biologically active plant stycylpyrone derivative isolaied from
Goniothalamies andersonii, was investigated in the leukemic T-
cell line Jurkal. This plant extract has recently been demon-
strated to have anti-proliferative activities in & number of
transformed ceil lines including MCF-7 and Hela cells
[17,18]. We now demonstrale for the first time that goniotha-
Jamin induces apoptosis in Jurkat T-cells and that at least twa
caspases, the effector caspases-3 and -7, are activated as evi-
denced by cleavage of their intracellular substrate PARP.

2. Materials and methods

2.1 twrkat T-cell eultire and reagents

The leukemic T-cell line Jurkut (Clone EG-1) was obtained from
ECACC. The cells were cultured in RPMT 1640 suppiemenicd with
10% foetal bovine serum and 1% Glutamax. Media and serum were
obtained from Life Technologies (Paisley, UK). Annexin V/FITC was
purchased from Bender Medsystems (Vienna, Ausiria). Z-¥YAD FMK
was from Enzyme Sysiems (Dublin, CA, USA).

2.2, Exiraction of goniothalomin

‘The drisd powdered bark of G andersonii (500 g) was extracted in a
Sowhlet apparatus with light petrolewm ether for 72 h as described
previously [19). Evaporation of the Jight petroleum ether afforded a
mixture of solid and thick brown off (10 g). Column chromatography
on silica gel using light petroleum and ethylacetate mixtures as (he
eluent yielded a white sobd (1.5 g} Recrystallisution from hght petro-
leum yielded white crystals (T g), which were identified through spec-
troscopic data (IR, UV, MS and NMR) as goniothalamin {motecuiar
weight 200).

0014-5793 /994 $20.00 © 1999 Federation of Buropean Biochemical Societizs. All rights reserved.
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~—oxidative stress in human HL-60 leukemia cells
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Abstract e T

Plant styryl-lactone derivatives isolated frofm Geniothalamus sp. are potential compounds for cancet chemotherapy.
In this study, we have examined the mechaniims of apoptosis induced by altholactone, & stryl-lactone isolat_ed from
the Malaysian plant G. malayanus on human HML-60 promyelocytic leukemia cells. Flow cytometric analysis of the
externalization of phosphatidylserine (PS) using the annexin V/Pl method on altholactone treated HL-60 cells showed
a concentration-dependent increase of apoptosis from concentrations ranging from 10.8 (2.5 ng/mb) to_]?_214 M (40
pg/mly. Pre-treatrment with the antioxidant N-acetyleysteine (! mM) completely abrogaied apoptosis induced by
altholactone, suggesting for the involvement of oxidative stregs. Further flow cytometric assessment of the level of
intracellular peroxides using the fluorescent prebe 2 P.dichlorofluorescein diacetate (DCFH-DA) confirmed l.hat
altholactone induced an increase in ceflular oxidative stress in HL-60 cells which was suppressed by N-acetylcysteinc.
1n summary. our results demonstrate for the first time that altholactone induced apoptosis in HL-60 cells occurs via
oxidative stress. © 2002 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Apoptesis; Altholactone: Styryl-lactone: Oxidative stress, N-acetyleysteine

currently being investigated for their pharmace
logical properties in regulating apoptosis, 2 cell
death program which is pivotal in the pathalogi-
cal process of tumor development (Kinloch et al.,
1999), In this respect, the styryl-pyrone derivatives
found abundantly in the gepus Goniothalamus
species have also been investigated for cytotoxic
3.26020-032. and antitumor properties (Ali et al., 1997; Cao et

E‘m‘-ar’r’ :I:idress: satmaang@medic ukm.my (5.H. Inayat-Hus- al., 1998; Hawariah and Stanslas, 1998; Bermejo
sain). et al., 1999}

1. Introduction

Low molecular weight compounds especially
derived from matural sources such as plants are

* Corresponding author. Tel: 1 60-3-40445-606; fax: -+ 60-

0378-4274/02/% - see front matler © 2007 Elsevier Science lreland Lid. All rights reserved.
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Abstract

Styryl-lactones such as goniothalamin represent 2 new class of compounds with potential anti-cancer properties. In this study, we

investigated the mechanisms of gonjothalamin (GTN), a plant styryl-lactone induced apoptosis in human promyelocytic leukemia

BL-60 cells. This plant extract resulied in apoptosis in HL-60 celis

as assessed by the externalisation of phosphatidylserine. Using

the mitochondrial membrane dye (DIOCe) in conjunction with fiow cytomeiry, we {ound that GTN treated HL-60 cells demon-
strated a loss of mitochondrial transmembrane potential (A,). Further immunoblotiing on these celis showed activation of
initiator caspase-? and the executioner caspases-3 and -7. Pretreatment with the pharmacological caspase inhibitor, benzylox-
yearbonyl-Val-Ala-Asp fuoromethyl ketone (Z-VAD.FMK) abrogated apoptosis as assessed by all of the apopiotic features in this
study. In summary, our results demonstrate that goniothalamin-induced apoptosis occurs via the mitochondrial pathway in a cas-

pase dependent manmer.
it 2003 Elsevier Ltd. All rights reserved.

Keywords: Apoptosis; Caspasc activation; Goniothalamin; Mitochondrial transmembranc potential; Styryl-lacione

1. Introduction

It has long been known that natural products are
important sources of new bicactive low molecular weight
struciures with promising chemotherapentic properties
(reviewed in Harvey et al, 2000). A number of low
molecular weight compounds are currently being investi-
gated for their pharmacological properties in manipulat-
ing apoptosis, a cell death program which is pivotal in the
pathological process of tumor development (Kinloch et

ghbreviations: GTN, goniethaiamin; MPT or A, mitochon-
drinl trapsmembrane potential; PS, phosphatidylserine; Z-VAD FMK,
bcnzy!ﬂxycarbonyl-Val—Ala-Asp flueromethyl ketone.
* Corresponding  auther. Tel: +60-3-260.29032; fax -H60-3-
40405-606.
E-maif address: michalia@im.net.my (S H. Inayat-Hussain}
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al., 1699). fn this respect, the styryl-lactones found
abundantly in the genus Goniothalarmus species such as
goniothalamin (GTN, Fig. 1) have been investigated for
cytotoxic and anitumor propertics {Ali et al, 1997
Hawariah and Stanslas, 1998; Cao et al., 1998; Bermejo
et al., 1999).

Apoptotic cell death involves complex yet well regu-
lated biochemical processes leading 1o the well-char-
acterized features such as condensation of chromatin
and internucleosomal DNA cleavage (reviewed in Hen-
gariner, 2020), Current paradigms of apeptosis suggest
that the loss of mitochondrial transmembrane potential
{MTP or AW} oceurs earlier in the commitment phase
of apoptosis which sesults in the release of mitochon-
drial apoptogenic proteins including cytochrome-c and
the apoptotic inducing factor {Zamzani et al., 1993; Liu
et al, 1996; Kluck et al, 1997; Yang et al, 1997).

oy,
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Bel-2 Expression
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ABSTRACT. Hibiscus protocatechuic acid (PCA),
Hibiscus sabelariffa L. (Malvaceae), demanstrated antioxi

a phenolic compound isolated from the dried flower of

dant and antinimor promotion effects in our previous

suady, In the present study, Hibiscus PCA was found to inhibir the survival of human promyelocytic lenkemia
HL-60 cells in a concentrarion- and time-dependent manner. The study revealed thar HL-60 cells underwent
internucleosomal DNA fragmentation and morphological changes characteristic of apoptosis after a 9-hr
treatment with Hibiscus PCA (2 mM). Flow cyrometric analysis of the DNA content of cells treared with PCA
for 12 hr showed chat the cells were distribured mainly in the hypodiploid phase {apoptotic peak, 46.7%), less
in the G, (34.29%) and S phase (14.0%?, and few in the G,fM phase (5.1%). Moteaver, PCA treatment caused
an increase in the level of hypophosphorylared cerinoblasroma {RB; 180% of conrol at the 6-hr time point} and,
on the contrary, a decline in hyperphosphorylated RB. A rapid loss of RB was observed when the trearmen:
periad was extended. Further studies showed that. Hibiscus PCA applicazion reduced Bel-1 protein expression to
47%, and increased Bax provein expression to 1819 afeer 1.5 hir as compared with time 0. Overcxpression of
Bel-2 in HL-60 cells delayed che occurrence of Hibiscus PCA-induced apoptosis. These data suggest thac Hibiscus

PCA is an apoptosis inducer in human leukernia cells, w
BIOCHEM PHARMACOL.

a crucial role in the early stage.

nd that RB phosphorylation and Bel-2 protein may play
60;3:307-315, 2000. © 2000 Elsevier Science Enc.

KEY WORDS. apopiosis; Bel-2; Hibiscus protocarechuic acid; leukemia; RB

Hibiseus PCAS (Fig. 1), a phenolic compound, is isolared
from the dried flower of Hibiscus sabdariffa L. (Malvaceae),
which is an ingredient of local beverages and a Chinese
herbal medicine used to treat hypertension, pyrexia, and
liver damage. Recently, PCA has been del.mnstrated ta be
an efficacious agent in inhibiting the carcinogenic action of
various chemicals in different tissues, such as Jdiethytnitro-
samine in the liver [11, 4-nitroguinoline-1-oxide in the aral
cavity [2}, azoxymerhane in the colon [3], N-methyl-N-
nitrosourea in glandular stomach tissue [4], and N-butyl-N-
(4-hydroxybuty§nitrasamine in the bladder [5). la our
previous studies, PCA showed strong antioxidant and
antiumor promotion effeces [6, 7] Thus, PCA possesses

£ Corresponding authar: Dr. Chaun-jJong Wang, Institure of Biochemisiry,
Chung Shan Medical and Dental College, No. 110, Section 1, Chien Kuo
N. Road, Taichung 402, Taiwan., FAX (886) 4-4723229, E-muil:
wejfemercury.csmc.edu.ow

§ Abfveviatioms: PCA, protocatechuic acid; BrltJ, 5-hromo-2 ' -deoxyuri-
Jine; ICE, interlevkin Lfi-converting enzyme; MTT, 3-(4,5-dimethylthia-
ol-2-41)-2,5-diphenyleteaznling bromide; and RB, retinoblastoma (pro-
tein).
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anticarcinogenic potential and may play a role in chemo-
prevention.

Recently, considerable attention has focused an the
sequence of events teferred e as programmed cell death or
apoptosis, and the possible vole of this pracess in mediating
the lethal effects of diverse antineoplastic agents in leuke-
mia cells [8]. Apaptosis is a highly regulated process that
invalves activation of a cascade of molecular events leading
to coll death as characterized by cell shrinkage, membrane
blebbing, chromatin condensation, and formation of a
PNA ladder of multiples of 180-200 bp, caused by intet-
nucleosomal DNA cleavage [9, 10]. The prototypic regula-
tor of mammalian apoptosis is the proto-oncogene bel-2
[£1]. Transfection experiments indicated that bel-2 could
protect many cell types from apoprosis induced by exposure
(o a wide variety of adverse conditions and stimuli. On the
other hand, studies using transgenic mice suggest that loss
of RB function is associated with the induction of p53-
dependent apoptasis [12]- It also has been reported that
anticancer drugs induce RB hypophospherylation and con-
sequent G; arrest and apoptosis in p53-independent cell
lines such as human leukemia HL-60 and U937 cells 1131
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induces apoptosis in the HL60

uman tumor cell line
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Universita di Urbino {E. Falcierl); and Istituto di Gitemortologia Notmale e Patologica,
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Mimosine, a plant amine acid net found in proteins, has
been widely used as a synchronizing agent, blocking the
pragression of cell cycle on the G1/5 phase border. The
mechanism by which this block is achieved Is still un-
clear. We report that in HLED cells the synchronization is
related 10 an Increase inapoptosis. Another human tumor
cell line, K562, is Insensitive to both phenomena thereby
demeonstrating that apoptosis ohserved in HLED Is line~
specific. We hypothesize that the mimosihe-induced apap-
tosis and alteration of the ceti cycle is dus to the inhlbition
of hypusine generation.

Keywords: Apoptosis; cell cycle synchronization; HES0;
hypusine; K862, mimosine.

(Recsived 29 Jame 1999; accepred 20 fuly 1999)

Introduction

Cell cycle progression appears to be regulated by sequen-
tial activation and subsequent iractivation of a growing
family of serine/threonine protein kinases, the eyclin-
dependent protein kinases {cdk). ! Many physiclogical sub-
strates of cdks have been identified, including histone H1,
Jarnins, nucleslin, and microtubules. During the cell cy-
cle, the cyclins appear and disappear at specific regula-
tory points. In mammalian cells, propression through
G1 seems to be controlled by the C-, D-, and E-type
cyclins, whereas progressien through the rest of the cell

This rescarch was fuaded by a grant from the C.N R, {lralian Narional
Research Cowncil) (No. 9603134.04), by MURST (Italian Ministry for
University and for Scientific and Technological Research) and by the
Faculey of Pharmacy of the Universicy of Urbine (Traly).

’

Correspondence to: G. Jarzia, Istitlo di Chimica Farmaceutica,
Universita di Urbino, Piazza del Rinascimento 6, Urbino (PU),
81029 laly. Tel: (+)-0722-328254; Fax: (+)-0722-2737; e-mall:
gat @ chim.uniurb.it

cycle seems to be controlled by the A- and B-type cyclins,
Another important factor which conerols cell cycle pro-
gression is the intracellular level of irom, which is required
for DNA synthesis.”? The maip cellular requirement for
iron occurs late i the G1 and § phases, and is due o
the increased acTivity of the ribonucleotide reductase.*
Therefore, by modifying the expression of cyclins or the
intraceliular iron levels, it is possible ro modify cell cycie
progression. Mimaosine [er~-amina- B-(3-hydroxy-4-oxo-
1 4-dihydropyridine-1-yi)propancic acid} is a naturally
oceutrting amino acid found in the seeds and foliage of the
legume genera Mimoss and Leucaena. The compounnd was
shown to cause inhibition of hair growth and loss of hair
in mice,” to actas a defleecing agent in sheep,5” and toin-
duce fetal resorption in rars.” Mimosine was also shown o
block the cell cycle earlier than aphidicolin,? an inhibiter
of DNA-polymerase activity.

Furthermore, mimosine inhibics various mammalian
enzymes in titr, such as tyrosinase,'® dopamine A-hydro-
xylase,'? deoxyhypusyl hydrexylase (DOHH) and, H1
kinase.!

Recent studies!? demonstrated that cyclin D levels are
decreased after treatment with mimosine in MDA-MB-
453 human breast cancer cells and that this agent also
inhibits cyclin-E-associared kinase activity.'* Moreover,
rmirnosine is able to chelate transition metal iens such as
Fel* and binds o a 50-kDa prorein identified as serine
hydroxymethyltransferase (SHMT), an enzyme invoived
in the penultimate step of thymidine biosynthesis.!” It is
not yer clear if the mimosine-induced cell cycle block is
due 1o che elteration of one or mote of these metabolic
pathways or if en upstream event directly modified by
rmimosine exists. One of the mest investigared pathways
alrered by mimesine is the activity of DOHH. This en-
zyme allows the formation of the amino acid hypusine
in the eukaryotie initiation factor SA (elF-5A).¢ Hypu-
sine is present in eF-5A oaly, is essential for its activicy
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Abstract

[6}-paradal, a pungent phenalic substance found in ginger and other Zingiberaceae plants, has been demonstrated to be an
effective inhibitor of tamor promotion in mouse skin carcinogenesis. In the present smdy, we found that [6]-paradol and other
structirally related derivatives, [10]-paradol, {3)-dekydroparadol, {6]-dehydroparadol, and [ 1¢-dehydroparadol, with the
exception of [3]-paradol induce apoptosis in an oral squamous carcinoma cell line, KB, in a dose-dependent manner. [16]-
paradol and [10]-dehydroparadol exhibited 2 similar extent of cylotoxicity to that of [6]-paradol. [6)-Dehydroparadel and [3]-
dehydroparadol appeared to be more potent, with an ICs; less thap 40 wM. Treamment of KB cells with an apoptosis-inducing
concentration of [5]-debydroparadol caused indnction of proteolytic cleavage of pro-caspase-3. These results suggest that {6]-
paradol and structurally related derivatives induce apoptosis through a caspase-3-dependent mechanism. € 2002 Blsevier
Science lreland Ltd. All rights reserved.

Keywords: (6)-paradol; Apoprosis; KB cells; Caspase-3

1. Introduciion in garlic induce apoptosis in several kinds of tumor

cells [1-4]. Thus induction of apoptosis may be a

Many natural compounds are known to be effective
and versatile chemopreventive agents in a number of
animal tumor models. Some chemopreventive agents
derived from the dietary condiment, such as [6]-
gingerol from ginger and organosulfur compounds

v

* Corresponding author. Tel.: +82-2-361-8057; fax: +82-2-392-
2939,
E-mail address: jivook@yume yonseiac ke (L1 Yook).

good implication for the mechanism of chemopreven-
tive agents [5-7].

Ginger (Zingiber officinale) is ome of the most
frequently and heavily consumed spices throughout
the world. In addition to its exiensive use as a season-
ing ingredient, the rhizome of ginger is used in tradi-
tional oriental herbal medicine for the managememnt of
symptoms such as common cold, digestive disorders,
theumatism, neuralgia, colic and motion sickness.
The rhizome of ginger contains [6]-gingerol as the

0304-3835/02/% - see front marter @ 2002 Elsevier Science Ireland Lid. All rights ressrved.
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Abstract

Cusrently, breast cancer is the leading cause of cancer-related death in womnen. Therefore, there is an urgent need o develop allernative
therapeutic measures against this deadly disease. Here, we report the cylotoxicity activity and the mechanism of ccll death exhibited by
the methanol extract prepared from Pereskia bleo (Kunth} DC. (Caclaceae) plant against huiman breast carcinoma cel! line, T-47D. In vitro
cyrotoxicity sereening of methanol extract of Pereskia bleo plant indicated the presence of cytotoxicity activity of the extract against T47D
cells with ECsg of 2.0 ng/ml. T47D cell death elicited by the extract was found to be apoplotic in nawre based a clear indication of DNA
{ragmentation which is a hallmark of apoptosis. In addition, ultrastructural analysis also revealed apoptotic characteristics (the prescnce of
chromatin margination and apoptotic bodies) in the extract-treated cells. RT-PCR analysis showed the mRNA expression levels of c-mye, and
caspase 3 were markedly increased in the cells treated with the plant extract. However, p53 expression was only slightly increased as comnpared
to caspase 3 and c-myc. Thus, (he results from this study strongly suggest that the methanol extract of Pereskia blea may contain bicactive
compound(s) that caused breast carcinoma, T-47D cell death by apoptosis mechantsm via the activation of caspase-3 and c-myc pathways

© 2004 Elsevier ireland Ld. Al rights reserved.

Keywords: Pereskia bleo, Cywonoxicily; T-470 cell ling; Anticancer; Medicinal plumis; Apoptosis; DNA fragmentation

1. Introduction

Breast cancer is the most common cancer in women in
most parts of the world today. In the year 2000, there were
1,050,346 cases reported with 372,969 deaths from breast
cancer worldwide. The incidence ranged from an average of
95 per 100,000 in mare developed countries to 20 per 100,000
in tess developed countries (Ferlay et al., 2001). In the USA
alone, 184,000 cases of breast cancer are detected annually.
The Naticnal Cancer Institute (USA) estimaies that one in
every eight women in the USA will develop breast cancer
aver their lifetime. Thus, breast cancer is a worldwide disease
and needs to be addressed seriously. ¢

For many years, the cytotoxic actions of the chemother-
apeutic drugs were ascribed solely to their ability to induce

* Comresponding author. Tel.; +60 4633 388824014, fan: +604 636 5125
E-mail address: joe@usm.ony (15T Muhammad).

genotoxic death (Kamesaki, 1998). However, there were ac-
cumulating evidences that these agents exetl their cytotoxic
effects mainly by inducing apeptosis in tumor cells. ITmpair-
ment of apoptosis is known to be related to cell immor-
tality and carcinogenesis and the induction of apoptosis in
neoplastic cells, therefore, is vital in cancer treatrnent, The
chemotherapeutic drugs that have been observed to induce
apoptosis in virro include etoposide, camptothecin, VM26,
vincristing, cis-platinum, eyclophosphamide, paclitaxel, 5-
fluorouracil and doxerubicin (Kaufman, 1989; Walker et
al., 1991; Shinomiya el al., 1994 Havrilesky et al., 1995;
Huschischa et al., 1996). In accordance with these in vitro
studies, other studies also provide evidences that chemother-
apeutic agents induce apoptotic tumor cell death in vivo. Ex-
perimental studies of murine tumors have demonstrated that
cis-paltinum, cyclophosphamide and other chemotherapeu-
tic agents induced apoptosis in various tumors in vive (Meyn
et al,, 1994, 1995). Several clinical studies have also shown

0378-874 1/$ ~ see front matter © 2004 Elsevier Ireland Ld. Allrights reserved.
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Summary

A single treatment with quercetin 15.5 uM). a plant flavonoid, activated both
apoptasis and differentiation programs In K562 human leukemia cells. K562
cells expressed commitment 1o apoptosis after 1 h exposure, however, at least
12 h of drug exposure Wwas neaded to induce differentiation. Farly (1 h! down-
regulavon of the c-mye and Ki-ras oncogenes and rapid reduction of inositol-
1,4 B-trisphosphate 1\P4) concentration ICgp = G 4M, 1 1 incubation} are part
of the antiproliferative action of guercetin and appear 10 relate to induction of
differentiation and/or apoptotic program of K562 teukemia cells treated with
guercetin.

Key Wonds: quercetin, X562 onkemia cells, apoptosis, cell differentiation, £-+nyc, Kiras, 1Py

Quercetin (‘3.3‘.4',5,7-pentahvdroxyﬂavone1 {Fig. 1), a plant flavonoid, is widely
distributed in the plant kingdom and nceurs naturally in a wide range of fruits and vegetables
{1}. Quercetin inhibits the growth of malignant cells, arresting them in the late G, phase of
the cell cycle [2}, It blocks signal transduction pathways by inkibiting protein tyrosine kinase,
Pl- and PIP-kinases l1—phosphatid),r1innsitol 4-kinase and ‘i—phosphatidylinosiwl 4-phosphate
G-kinase) resulting in a reductien of IP5 concentration which should decrease the release‘of
ca't from intracellular sources (3). Quercetin is well known to inhibit various tyrosine
protein kinases and sering/threonine protein kinases {4, 5), However, the axact mechanisms
responsible for the antitumor effect of quercetin are not vet completely understood.

The purpose of this investigation was to gain a deeper ingight into lhe molecqlar mechanisms
of the antiproliferative action of guercetin. Here we report that c-myc and Ki-ras oncegenes,
which are overexpressed in the K562 celis, are down-reguiated after guercetin treatment,
concurrently the drug induced inhibition of the phusphatwdylinos’wtoh cascade. To further
evaluate the mechanisms of drug action we also extended our observations to induction of
apoprosis and cell difterentiation.

— e —
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Abstract

Phyllanthus yrinaria (P urinarid), « widely used herb medicine, was tested for the anticancer effect in its waier
extract for the first time. The water extract of P urinaria significantly decreased the number of Lewis lung
carcinoma cells in a dose-and time-dependent manner as determined by MTT assay. However, the water extract of
P urinaria dié not exert any cytowxic effect on normal cells such as endothelial cells and liver cells, Result from
flow cytometry revealed a dose-dependent increase of dead cells 24 hours after freating Lewis lung carcinoma cells
with P urinaria extract. The anticancer activity of P, urinaria extract was due 1o the apoptosis induced in Lewis
lnng carcinoma cells, which was demonstrated by DNA fragmentation analysis and increased caspase-3 activity.
The apoptosis triggered by P wrinaria extract in Lewis lung carcinoma cells was associated with the down-
regulation of Bel-2 gene expression, but not with p53, p21 and Bax. Furthermore, the partial inhibition of P
wrinaria-induced apoptosis in Lewis lung carcinoma cells by pretreatment with cyclosporin A, a mifochondria
permeability transition pore inhibitor, suggesting that P urinaria extract indnced the apoptosis of Lewis lung
carcinoma cells, at least in part, throngh a mitochondria-associated intrinsic pathway.
© 2002 Elsevier Science Inc. All rights reserved.

Kevwords: Phvllanthus urinaria; Apoptosis; Bel-2; Mitochondria

* Comesponding author. Graduate Fnstitute of Clinical Medical Seiences, Chang Gung Memorial Hospital, Building I, 12F,
5 Fu-Shing $t, Kweishan, Tao-Yuan, 333 Taiwan, ROC. Tel:: +886-3-328-1200x8879; fax; +886-3-3974094.
E-mail address: jonghwei@umail.cgu.edu.rw (J-H.S. Pang).
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s a potent inducer of apoptosis in human
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Abstract

Resveratrol is a plant polyphenol found in grapes and red wine. It has been found 1o have beneficial effects on the

cardiovascnlar system. Resveratrol also inhibits the growth

of varicus tumor cell lines in vitto and inhibits carcinogenesis in

vivo. In this study we examined the effect of resveratrol on growth of two human melanoma cell lines. We found that this plant
polyshenol inhibited growih and induced apeptosis in both cell lines, with the amelanotic cell line A375 being more sensitive.
The potential involvement of different MAP kinases in the action of resveratrol was also examined. Although resveratrol did not
alter the phosphorylation of p38 or INK MAF kinases in either cell line, it induced phosphorylation of ERK 1/2 in A375, but net
in SK-mel28 cells. These results suggest that in vivo studies of the effect of resveratrol on melanoma are warranted and that this
plant polyphenol might have effectiveness as either a therapentic or chemopreventive agent against melanoma.

© 2002 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Resveratrol; Melanomsa; Apoptosis; MAP kinase

t. Introduction

Resveratral is a potyphenol found in high concen-
tration in red grapes, red wine, peanuts and pines [1].
[n these plants resveratrol is synthesized in response
to stress conditions such as an infection and thus can
be considered iobe a phytoalex'in [2}. Resveratrol has
estrogenic activity in mammals [3.4] and therefore is

= Comesponding author, Tel.: + 1-304-696-7323; fax: +1-304-
606-7253.
E-mail address: niles@ marshall.edu (R.M. Niles).
! Both laboratories comuibuted equally io this swdy.

classified as & phytoestrogen. Resverairol is a potent
inhibitor of tumor promotion [5,6]. It has also been
shown to inhibit the growth of colonic tmor eelis [7],
leukemic cells [8,9], breast and prostate cancer cells
{10—15). The mechanism of resveratral action is not
understeod. It has antioxidant activity [16,17] and has
been shown to inhibit cyclooxygenase activity
[18-20].

Human melanoma is a turmor whose frequency is
increasing al an alamming rate. If detected early and
surgically excised the 5-year survival rate is favor-
able. However, later stages of the disease are difficult
to treat and long-term survival is low, Interferon-y

0304-3835/0%/% - see front marer € 2002 Elsevier Science lreland Ltd. All rights reserved,
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opreventive

P Received 15 April 2002; received in revised form. 23 July 2002; accepted L5 August 2002

Abstract

Chemaprevention is a promising approach o control human cancer. Resveratrol has been shown to have a patent chemo-
preventive effect in Tmltiple carcinogeness models. However, the precise mechanism explaining its anti-carcinogenic effect
is not clear. This review summarizes recent studies from our laberatory on the mechanisms of regverairol’s effects. In JB6
cells, resveratrol was found to induce apoptosis and inhibit tumor promoter-indnced cell transformation. We also found that

resveratrol-induced activation of p53 and resveratrol-induces

d apoptosis ocourred throngh 2 p53-dependent pathway. The MAP

kinases, ERKs, INKs, or p38 kinases, are involved in resveratrol-induced activation of p53 and apoptosis.

© 2002 Elsevier Science B.V. Alt rights reserved.

Keywords: Resveratrol; Apoptosis; Chemoprevention; Signat qansduction

1. Introduction

Interest in the concept and practice of chemopre-
vention as an approach to the control of cancer bas in-
creased greatly in the past few years. Many agents have
been shown to be effective for blocking carcinogene-
sis in certain human cancer and animal models [1-14].
Resveratrol is thought to be a phytoalexin, one of a
group of compounds that are produced in plants dor-
ing times of environmental stress of pathogenic attack
[15]. Resveratrol has been found in at least 72 plant
species, a number of which are components of the
human diet, such as mulberries, peanuts, and grapes
{16]. Relatively high guantities are found in grapes,
possibly because of the response of ¥ifis vinifera (Vi-
1aceae} to fingal infection {163, Fresh grape skin con-
tains about 50-100 g of resverasrol per gram [17].

= Tel.: +1-507-432-9600; fax; +1-307-437-9606.
E-mail address: zgdong@hi.umn.edu (Z. Dong).

In red wine, the concentraiion of resveratrol is in the
sange of 1.5-3 mg/l [18,19]. Appreciable amounts are
also found in white and rosé wine 191, Commercial
grape juice contains about 4 mg/l of trans-resveratrol
[20]. The results of several epidemioiogicai studies
suggested that decreased coronary heart disease mor-
tality is associated with the moderate consumption of
alcohol, especially red wine. This biological activity
of red wine has been attributed to cne of ifs con-
gtituents, resveratrol [20,21], Resveratrol has been re-
ported to inhibit platelet aggregation and coagulation,
alter eicosanoid synthesis, and modulate lipoprotein
mechanisms [22-241

Data from Jang et al [10] suggested strong anii-
carcinogenesis effects of resveratrel. The inhibition
may be du¢ to a blocking effect on the carcino-
genesis stages of initiation, promeotion, Or progres-
sien {107, However, the precise mechanisms of the
anti-carcinogenesis effect of resveratrol remain largely
unknown.

0027-5107/02/% ~ see froms mater € 2002 Blsevier Science B.V. All rights reserved.
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Abstract

The Tg AC mouse catrying the v-Ha-ras structural gene is a usefid model for the study of chemical carcinogens,
especially those acting via non-genotoxic mechanisms. This study evatuated the efficacy of the non-toxic, water-solu-
ble antioxidant from spinach, natural antioxidant (NAG), in reducing skin papilloma induction in female hemizygous
Tg AC mice weated dermally five times over 2.5 woeks with 2.5 pg 12-O-tetradecanoylphorbol-13-acetate (TPA). The
TPA-only group was considered as a control; the other two groups received, additionully, NAO topically (2 mg) or
orally (100 my/kg), 5 duys/weck for 5 weeks, Papilloma counts made macroscopically during the climical observations
showed a significant decrease in multiplicity (P <0.01) in the NAO topically treated group. According (o histological
criteria, papilloma multiplicity were lower in boih tapical-NAC aud oral-NAO groups, bul significanily so only in the
oral-NAQ mice (P < 0.01). The bencficiat effect of NAO in the Tg.AC mouse is reported. © 2001 Flsevier Science
Ireland Ltd. All rights reserved.

Kepwords: Natural antioxidant; Papilloma; Skin; Tg.AC mouse; Transgenic

. 1. Iniroduction

* Corrosponding author. Tel.: - L-919-5414282; fax: 1 1-
919-5417666.
E-mail adiress: nyska@nichs.nih gov {A. Nyska).

Studies with many chemical carcivogens have
shown that iheir effects in the initiation, promo-

0378-4274/61/$ - see front meatter © 2001 Elsevier Science Ireland Ltd. All rights rescrved.
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Abstract

Sutherlandia frutescens popularly known as cancer bush is endemic to Southern Africa. Whole plant parts have been used and traditional
healers claim that it can trear cancer. In this study it is shown that a crude aguecus Sutherlandia frutescens whole plant extract induced
cytotoxicity in neoplastic cells (cervical carcinoma) and CHO (Chincse Hamster Ovary cells) cell lines. Morphological observation and
monitoring with other biological assays involving chromatin condensation as well as phosphotidy! serine externalisation point to apoptetic
respanses. Further biochemical assays showed similar DNA fragmentation patterns induced by Suthertandia frutescens extracts compared
to other inducers of apoptosis such as staurosporine and ceramide. Furthermore, Suthertandia frutescens extracts induced apoptosis was
confirmed by flow cytomerric analysis, These findings warrant further research with a view to develop Sutherlandia frutescens extacts for

use in anti-cancer therapy.
@ 2005 Elsevier Ireland Lid. All rights reserved.

Keywords: Sutherlandin frutescens; Apoptosis, Cytotexicity; CHO (Chinese Hamster Ovary) cells; Cancer therapy

1. Intreduction

¥n South Africa traditional healers claimed that Surherlan-
dia frutescens commonly known as cancer bush or “kanker-
bos” treats cancer. The plant was first used by “khoi san”
and the “Nama” people and is distributed mostly along the
west coast of the Western Cape {Van Wyk, 1997). Exwacts
of this plant have been used to treat stomach’cancer; decoc-
tions consumed 2s blood tonic and used for other ailments
like cough, uterine disease and eye mfection (Moshe et al.,
1998}, Thomson (2002) described Sutherlandia frutescens
as a poisonous berb and folklore on this plant describe that
decoctions are curative against cancer. Based on these contro-
versial claims this study was set out to analyse the cytoioxic
effect of crude plant extract to ingduce apopiosis in cultured
cells. In this sidy Sutherlandia frutescens (Fabaceae) ex-
tracts were used to evatuate its ahility to induge apoptosis in

* Tel.: +2721 959 2460. fax: +2721 959 3505.
E-mail address: 2038192@uwe.ac.za.

0378-8741/% — see front matier @ 20035 Elsevier Ireland Lid. Ali rights reserved.
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CHO and neoplastic cells. Previous work done by Zhao et al.
(2003) and Nile et al. (2003} showed that plant extracts are
able to induce apoptosis in cancer ¢ells. Previous sudies have
shown that medicinal plant extracts that induce apoptosis can
be used for the purpose of generating therapeutic drug.
Induction of apaptosis, programmed cell death is one ap-
proach to cancer therapy (Los et al, 2003). Apeptotic cell
death is a physiological mechanism that eliminates umwanted
cells by triggering the cell’s intrinsic suicide program {Kerr et
2l.,1972). Impairment of the apoptotic mechanism ultimately
generates a pathological condition that includes developmen-
1l defects like, autoimmune diseases, neurodegeneration or
cancerous neoplasia (Reed et al., 2001). Apoptosis is charac-
terized by morphological changes such as membrane bleb-
bing, cell shrinkage, protein fragmentation, chromatin con-
densation and DNA degradation followed by rapid engulf-
ment of cell debris by neighbouring cells (Chritop, 2003)- i3
is therefore possible to take advantage of this intrinsic mech-
anism by manipulating the apoptotic process for therapeu-
tic gains. The basis of this stady was 10 broaden the under-
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Abstract

Tannins are a gtoup of widely distiboted plant polyphenols, some of which are beneficial fo health because of their chemopreventive

activities. [n the present stady, we investigated the effects and action med!
chronic myelogenous lenkemia (CML}Y K562 cells. The results showe
apoptosis in K562 cells. Apoptosis was evaluated by cytomorpholo;
phosphatidylserine. Woedfordin I reatment caused a Tapid and sustaine

haniams of woodfordin L, a mactocyclic ellagitannin dimez, on human
4 that woodfordin 1 was able to suppress the proliferation and induce
gy, internucleosomal DNA fragmentation, and extemalization of
d loss of mitochondrial transmembrane potential (MMP), iransient

genemtion of reactive oxygen species (ROS), transient elevation of infraceliular Ca®* cancentration, and cytosolic accumulation of cytochsome
& The activation of caspase-9 and 3, but not caspase-8, was also demonstrated, indicating that the apoptatic signaling triggeted by woodfordin
[ was mediated through the intrinsic mitochondria-dependent pathway, Western blat and immunofluorescence analysis revealed that the anti-
apaptotic Bel-2 and Bel-x, levels were downregulated, together with the pro-apoptotic Bax protein. Significantly, woodfordin I-induced

apoptosis was associated with a decline in the levels of c-Abl, Ber-

AbL and celiular protein tyrosine phosphorylation. Considering the

consequence of all the events in the process of woodfordin |-induced apoplosis, the mitochondrial dysfunction is directly responsible for the
pro-apaptotic effects on K562 cells. Furthermore, because CML is a malignancy of pleuripotent hematopoietic cells caused by the dysregulated
tyrosine kinuse activity of Bor-Abl, these findings suggest that woodfordin I may be a potential lead compound against CML.

© 2003 Efsevier lnc. All rights reserved.

Kepwords: Woolddordin T Apoptosts; Tannins; Mitochomlria; Bor-Abl; Bel-x, ; K562 cells

Introduction

Plant taneins represent one of the most ubiquitous groups
of natural pelyphenols. Researchers’ interests inthese some-
what structurally diverse secondary metabolites are height-
ened by their profound health-beneficial properties in cetlair
beverages and by their identification as the principle curative
agonis in & variely of traditional herbal medicine. Recent
studies have determined a lot of pure tannins with significant
biological and pharmacological activities, such as antimicro-
bial (Butapadaja and Bunchoo, 1993), antiviral (Nakashima
et al., 1942), antioxidant (Sateh an Sakagarm, 1996), and
antilumor activities (Gali of al., 1992; Miyamots et al.,
1993a; Mukhtar et al., 1988). Classically, tannins are divided
into hwo chemically distinct groups: the condensed tannins,
also referred 1o as proanthocyaniding, and the lLiydrolyzable
tannins. Of special interest is the rigid structure of the

" & Comesponding author, Fax: +86-10-62772240.
E-mail address: zwang@isinghua.edu.cn (Z. Wang).

0041-008X/5 - see Front malter € 2003 Flsewier Inc. All rights reserved.
dai: 10, 16/ dazp. 20403 08.017

Cappatt &

hydrolyzable macroeyclic eHlagitannins, such as woodfordin
C (Kuramochi-Motegi & al., 1292), oenothein B (Miyamolo
et al., 1993b) and camelliin B (Yoshida et al., 19893, which
exhibit inherently low cytotoxicity and potent antitemor
activity. Woodfordin T was isolated from a traditional Chi-
nese medicine, Chamaenerion angustifolium (L.) Scop. The
unigue structure is characterized as a macrocyelic ellagilan-
nin dimer {Yoshida et al., 1992}, indicating ils potential
biological activily {Fig. 1}

Apoplosis is essential for normal development and the
maintenance of homeostasis. It is a highly regulated cellular
precess with characteristic morphological and biochemical
features. Caspases are 8 highty conserved cysteine protease
family and involved in both commitment and execution
phases of apoptosis, resulting in cleavage of specific substrate
proteins {Sakahira et al., 1998; Thomberry et al., 1997), Two
major apoptotic signaling pathways have been defined. The
mitochondria-dependent pathway is responsible for extracel-
Jular cues and internal insults such as DN A damage. Cytotoxic
stress causes pro-apoptotic members of the Bel-Z family, such
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An overexpression of chalcone reductase of Pueraria montana var.
lobata alters biosynthesis of anthocyanin and 5'-deoxyflavonoids
in transgenic tobacco™

Jae-youl Joung, G. Mangai Kasthuri, Ji-young Park, Won-jin Kang, Hyun-soon Kim,
Bong-sik Yoon, Hyouk Joung, and Jae-heung Jeon”
Plant Celt Biotecknalogy Taboratery, Korea Rescavch Instiute of Bioscience and Biotechtology (KRIBB), Dagjon 305-333. Republic of Korea
Received 17 February 2003

Abstract

We isolaied the chalcone reductase (p/-chr) gene of Pueraria montana var. lobata by using a PCR strategy from cDNA pools of
storage roots. A high level of expression of RNA was found in both stems and roots. The genomic Southern blot result suggests that
pl-chr exists as a member of & smail gene family. By introducing a p/-chr gene under the contret of the 35§ CaMV promoter into the
pink-flowering Xanthi line of Nicetiana tabacim, the fower color was changed from pink to white-to-pink. The contents of an-
thacyanin in the flowers of the transgenic lines were dramatically decreased by 40%, but the total UV absorption compounds re-
mained unchanged. The production of liquiritigenin in pl-chr overexpressed transgenic tobacco lines was confirmed by HPLC and
MS analysis. The introduction of pi-chr gene provides a method to redirect the favonoid pathway into ¥'-deoxyflavonoid production

in non-legume crops, in order te manipulate the phenylpropancid pathway for isoflavoneid production.

@ 2003 Elsevier Science (USA). All rights reserved.

Keywords: Chalcone reductase; Isoflavonoid; Pueraria moniana var. lobaia; Anthocyanin; 5'-Deoxyflavonoids; Transgenic tobacco

Isoflavoncids have a very limited distribution to le-
guminons plants, bui have very important functions
such as inducers of Rhizobium nodulation genes and
antimicrobial phytcalexins {1,2]. Many isoflavonoids
also exhibit medicinal properties and are common con-
stituents in human diets [1,3].

The storage oot of Pueraria montara var, lobata
(Wilid,} Ohwi contains diverse isoflavonoids [4]. In
K.orea, the extracts of them have been traditionally used
zs medicinal supplements for fever, pain, myalgia, al-
cohol poisoning, and abortifzcients. Flavonoids are
synthesized via the phenylpropancid pathway. Chalcone
reductase (CHR} is an enzyme that co-acts with chal-
cone synthase {CHS) to produce 4,2',4"-trihydroxychal-

¥ Pueraria montana vat. lohata chalcone reductase sequence has
been submitted to GenBank and the Accession No. awarded is
AF462632.

" Corresponding author. Fax: +§2-42-860-4599,

E-mail address: jeonjrfikrbbre kr (T-b. Jeon}.

cone {isoliquiritigenin), which is a precursor of 5-deoxy-
(iso)flavonoids, 2 branch in the first step of the flavencid
pathway. This chalcone is the precursor of the 5-deoxy
series of flavonoids and isoflavonoids [5], which include
nodulation—induction factors as well as pterocarpen
phytoalexins of the Leguminosae [6]. A cDNA encoding
chalcone reductase has been cloned from soybean [7],
alfalfa [8], Glveyrrhiza echinata [9], and Seshania ro-
strata [10]. In recent ysars, many genes encoding the
enzymes involved in isoflavonoid biesynthesis have been
cloned [11-14]. There have also been many reports on
metabolic engineering for iscflavone production in non-
legume dicot and monovot plants [15-18].

We are currently studying the production of isoflav-
ones in nog-legume crops by introducing isoftavonoid
pathway genes. From the viewpoint of efficient meta-
bolic engineering, it is very important to determine a
method to control the overall metabolic fux within
the targeted pathway and endogenous competing path-
ways. In this siudy, we report on the isclation and

0006-201X/03/S - see front matter © 2003 Elsevier Science (USA). All rights reserved,

doi:10.1016/50006-29 1 X(03)00344-9
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Gravissima ¢ poi I’assenza dei semi dai frutti OGM. L’ importanza
dei semi come fattori anti-cancro risiede sostanzialmente nel fatto
che essi contengono la famosa vitamina B17.

Ma & estremamente grave il fatto che le grandi aziende sementiere
OGM stiano immettendo sul mercato agricolo mondiale gli stessi
frutti privi perd di semi, in particolare:

Cucumis melo,

Citrus limonum,
Citrullus vulgaris,
Solanum lycopersicum,
Vitis vinifera.

La B17 reagisce all’enzima Beta-glucosidasi: quest’ultimo ¢
caratteristico di molti tumori, ed & praticamente assente nelle
cellule sane;

in tale reazione, I’enzima scinde !’innocua vitamina B17 in due
potenti veleni: ioni-Cianuro e Benzaldeide, quest’ultimo un
potente analgesico (anti-dolorifico).

Queste due sostanze, prodotte in piccole quantita dalle stesse
cellule tumorali, si combinano allora fra loro all’interno stesso
delle cellule tumorali, producendo una sostanza estremamente
tossica che uccide la cellula stessa in una sorta di pseudo-apoptosi.

Viceversa, le cellule sane contengono un altro enzima, la
Rodanese, il quale & presente nelle cellule in quantita
inversamente proporzionale alla Beta-glucosidasi; se 1a B17 entra
in contatto con le cellule sane, la Rodanese neutralizza gli ioni-
Cianuro e ossida la Benzaldeide.
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SECONDO: mutazioni genetiche delle piante e conseguente
alterazione della Biochimica umana

A causa dell’introduzione di geni estranei (es. di animali, batteri,
virus, retrovirus) nel DNA della pianta, si verifica in essa
I’alterazione della normale sequenza genomica, con la comparsa
di nuove proteine e/o la perdita di altre proteine di sequenza
genomica.

Di qui la comparsa di nuove sostanze simili alle vitamine naturali,
ma in realtd con caratteristiche di reattivitd enzimatica e
biochimica diverse da quelle naturali, con induzione pertanto di
modifica della loro componente di attivita biochimica sul genoma
umano, una volta introdotte con I’alimentazione.

Di qui la comparsa potenziale di nuove malattie insorte
“artificiaimente” a causa di manipolazione genetica (OGM) di
organismi vegetali, inquinati geneticamente da nuove molecole
simil-vitaminiche dagli effetti induttivi sul DNA umano e sulla
sua complessa biochimica del tutto sconosciuta, ma probabilmente
foriera di gravi danni data D’estrema complessita e quindi
vulnerabilita del DNA umano.

The Piant Cefl, Vol 11, 1889-1802, November 1998, wwaw plantcell org © 1998 American Society of Plant Physiologists

Accumulation of Very-Long-Chain Fatty Acids in Membrane
Glycerolipids Is Associated with Dramatic Alterations in

Plant Morphology

Anthony A. Millar,* Mercedes Wrischer,® and Ljerka Kunst®!

2 Department of Botany, University of British Columbia, Vancouver, British Columbia VBT 124, Canada
= Division of Molecular Genetics, Rudjer Boskovic Institute, 10000 Zagreb, Croatia

Transgenic Arabidopsis plants overexpressing the Arabidopsis FAT TV ACID ELONGATION1 gene under the control of
the 355 promoter from cauliflower mosaic virus accumulated very-long-chain fatty acids (VLCFAs) throughout the
plant. In some transformants, C20 and C22 VLCFAs accounted for >30% of the total fatty acids, accumutating at the
axpense of C16 and C1B fatty acids. These C20 and C22 latty acids were incorporated into all of the major membrane
glycerolipid classes. Plants with a high VLCFA content displayed a dramatically altered morphology, which included the
Failure of flowering shoots to elongate, a modified spatial pattern of siliques, an altered floral phenotype, and a large ac-
cumulation of anthocyanins. In addition, these plants also exhibited a unique alteration of the chloroplast membrane
structure. We discuss a possible role for VLCFAs in establishing the shape/curvature of the membranes, which in ture
may affect the shape of the cell and uitimately that of the whole plant.

INTRODUCTION

Tha physical properties of membranes are lergely deter-
mined by chain length, polarity, and the degree of unsatura-
tion of fatty acids that comprise their lipids. The fact that
each membrane in the cell censists of a characteristic set of
lipid classes and that each class has a distinct fatty acyl
composition suggests that the lipid structure/composition is
important for membrane function {Dhirogge and Browse,
1985). This notion s further supported by the observation
that the lipid structure/composition of membranes is ¢on-
served throughaut the plant kingdom. However, the exact
relationship between lipid structure and membrane function
is not well understood (Ohlrogge and Browse, 1995).
Common plant fatty acids, which are constituents of
structural membrane glycerolipids, are C16 and C18 fatty
acids with one to three cis double bonds. Farty acids with
chemical structures that differ significantly from this com-
mon therne are called unusual fatty acids (van de Loo et al,,
1993). Examples of unusual fatty acids include very-lang-
chain fatty acids (VLCFAs: e.g., erucic [22:1)), medium-chain
fatty acids (e.g.. lauric [12:0]), hydroxylated fatty acids {e.g..
ricingieic [120H-18:1)), and fatty acids with different posi-

170 whom corespondence should be addressed. E-mail kunst@
unixg.ubc.ca; fax 604-822-6089

tions of the double bond (e.g., petroselinic acid [18:1, AGD
{van de Lop et at, 1893). These fatty acids occur mainly in
storage triacylglycerols {TAGs) of cerain cilseed species
but are excluded from polar glycerolipids and consequently
fiom the membranes of cells. Presumably, the accumulation
of unusual fatty acids in membrane lipids would perturb the
integrity of the bilayer and have deleterious effects on the
cell. Thus, plants have developed a process(es) to screen
out unusual fatty acids fram membrane lipids. Although the
exact mechanism of this process is yet to be elucidated,
there |5 evidence that phospholipases and acyltransferases
contribute to the strong fatty arid blas observed between
storage and membrane glycerolipids (Bafor et at, 1891,
1993; Frentzen, 1993; Stahl et al,, 1995).

The strict censoring of the fatty acyl composition of mem-
brane lipids has been highlignted recently in transgenic
plants. Two unusual fatty acigs, tauric and ricinoleic. require
a single unique enzyrme activity for their synthesis from pri-
mary lipid metabolism. Lauric acld biosynthesis requires a
medium-chain ecyl-acyl cartier arotein thicesterase, whergas
ricinoleic acid biosynthesis requires an 18:1 hydroxylase.
Genes encoding these enzymes were isolated from Califor-
nia bay trees (UcFatB1; Voealker et al., 1992) and castor bean
(FAH12 van de Loo et al., 1995), respectively. Expression of
either one of these genes in transgenic plants under the con-
ot of the cauliflower mosaic virus 355 promoter resulted in
the synthesis and incorporation of the unusual fatty acids in
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TERZO: fallimento della dieta-anti-cancro

Come gia dimostrato da Gerson, ¢ da altri medici, moltissime
§ostanze contf:nute solo in frutta e verdura cruda e biologica sono
in grado d’indurre CASCATA IMMUNITARIA contro il

tumore, senza quindi necessitd di laboriose e costosissime
ricerche.

Cosi, nella Dieta anti-cancro del dott. Gerson,
applicata a 153 pazienti sofferenti del caso del MELANOMA,

si giungeva,

dopo 5 anni di Dieta-Gerson,
a percentuali di guarigione variabili da:
70-90% (se tumore ancora localizzato)

a 40-70% (se tumore gia metastatizzato),

purchzj: in pazienti mon sottoposti precedentemente a Chemio-
Terapia.

FIVE-YEAR SURVIVAL RATES |
OF MELANOMA PATIENTS TREATED
BY DIET THERAPY AFTER THE MANNER
OF GERSON: A RETROSPECTIVE REVIEW

GL Gar Hildenbrand, L Christeene Hildenbrand, Karen Bradford, and Shirley W Cavin, M§

GL Gar Hildenbrand, L. Christeene Hildenbrand, and
Karen Bradford are from the Gerson Research Organization
in San Diego, Calif, and Shirley W Cavin is from the
University of California, San Diego, Cancer Prevention and
Control Program.

Objective » Compare 5-year melanomad survival rates to rates
in medical literature.

Design « Retrospective.

Setting » Hospital in Tijuand, Mexico,

Patients » White adult patients (N=153) with superficial
spreading and nodular melanoma, aged 25-12 years.

Intervention » Gerson's diet therapy: lactovegetarian; low
sodium, fat and {temporardy) protein; high potassium, fluid, and
putrients (hoarly raw vegetable/frait fuices). Metabolism increased
by thyroid; calorie supply Iimited to 2660-3200 calories per day.
Coffee enemas ax ieeeded for pain and appetite.

Main Outcome Measure » 5-year survival rates by siage al
admission.

Results » Of 14 patients with stages | and 11 {lpcalized}
melanoma, 100% survived for 5 years, conepared with 79% of 15,758
reporied by Balch. Of 17 with stage IHIA (regionally metastasized)
melanoma, 82% were afive at 5 years, in coatrast to 30% of 183 from
Fachklinik Hornheide. Of 33 with combined stages ITIA + 1B
(regionally melastasized) melanama, 70% lived 5 years, compared
with 41% of 134 from Fachkiinik Hornheide. We prepose & new stage
divisian: VA (distant lymph, skin, and subcutancous tissie melas-
tases), and IVB (visceral metastases). Of 18 with stage IVA
melanoma, 39% were alive at & years, compared with only 6% of 194
from the Easiern Cosperative Oncology Group. Survival impact was
ot assessed for stage JVB. Male und female survival rates were iden-
tical far stages I-ITTB, but stage IVA women had g strang survival
advaniage.

Conclusions » The 5-year survival ratcs reported here are con-

Fingncial syppart; Privaie grapts were provided by Mr Lauranee § Rockefelier, Arioid
anid Ann Gamowitz, and Richard Olto, "Tiie Gerson Restarch Organrizzitiun holds o con-
tract wiih the Ceira Hospitalaria Interationol del Pacifico, 84, to perform reimipes-
tive amid prospective analyses of patient oulcames,

siderably bigher thah those reported elsewhere, Stage HIA/B males
had exceptionally high survival rates compared with those reported by
sther ceaters, {Alternative Therapies In Health and Medicine.
1995:1(4):29-37)

his article summarizes the clinical outcomes of

melanoma patients treated with the nutrition-based

¢anver therapy proposed by the German physician

Gerson® (who conducted research at the University

of Munich in the 1530s) and contrasts them with
Tates reported in the Literature. To our knowledge, this report is
the most thorough retrospective analysis to date of the potental
survival benefit of this, or any other, well-known alternative
method of cancer managerment,

The genesis of this inquiry oceurred during a landmark
study by the US Congressional Office of Technology Assessment
(OTA), to which one of us (GH) was an advisor. In its report,
OTA put forward a protocol for best-case seviews based on the
premise that, ne matter how many patients failed, as few as 10 ar
1% cases with objective evidence of tumat response would be
enough to propel an investigation by the National Cancer
Institute (NCD. Because we had proposed the original best-case
review protocel to OTA, we were eager to construct such a
review. However, we found OTA’s (and later NCI's) prarocol to
have 4 serious shortcoming when used retrospeciively: its focus
on tumor regression only. Adequate documentation of tumor
regression is unlikely to be collected in most alternative medical
practices.

We sbandaned the best-case review for the more informa-
tive rotrospective review. In contrast to the best-case review, the
Tetrospective review describes all patients, including nontespon-
ders, giving 2 mare adequate impression of the outcomes of
treatment,

Our effosts to complete 2 best-case review, however, were
not without some rewards. Practitioners at Centro Hospitalatio
[nternacional del Pacifico, SA (CHIPSA) in Playas de Tijuana,
Baja California, Mexice suggested cases with different types of

Five-Year Survival Rates of Melonams Patlents Treated by Diet Therapy ALTERMATIVE THERAPLES, SEPTEMBER 1995 ¥
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Viceversa, con la Chemio-Terapia, la percentuale di guarigione da
Melanoma a 5 anni & del 6%, secondo vecchi dati di 10 anni fa.

valore che secondo questa recentissima fonte australiana di
MORGAN, del 2004, ¢ invece dello zero per cento,

Clinical Oncelugy (2004) 16: 549—560
d0i:10.1016/j.61en.2004.06.007

Overview

The Contribution of Cytotoxic Chemotherapy
to 5-year Survival in Adult Malignancies

Graeme Morgan*, Robyn Ward{, Michael Bartont

*Deparmment of Radiation Oncolagy, Northern Sydney Cancer Cenire, Royal North Shore
Hospital, Sydney, NSW, {Department of Medical Oncology,
St Vincent's Hospital, Sydney, NSW; 1Collaboration far Cancer
Outcomes Research and Evaluation, Liverpool Health Service, Sydney, NSW, Australia

ABSTRACT:

Aims: The debate on the funding and availability of cytetoxic drugs raises questions about the contribution of curative or adjuvant

cytotonic chemotherapy to survival in adult cancer patients.

Materials and methods: We undertook a literature search for randomised clinical trials Teporting a S-year survival benefit atrributablie
solely to cytotoxic chemotherapy in adult malignancies. The total number of newly diagnosed cancer patients for 22 major adult
malignancies was determined from cancer registry data in Australia and from the Surveillance Epidemiology and End Results data in the
USA for 1998. For each malignancy, the absolute aumber to benefit was the product of (a) the total number of persons with that
malignancy; (b) the proportion or subgroup(s) of that malignancy showing a benefit; and (c) the. percentage increase in S-year survival due
solely to cytotoxic chemotherapy. The overall contribution was the sum total of the absolute numbers showing a J-year survival benefit

expressed as a percentage of the total number for the 22 malignancies.

Results: The overall contribution of curative and adjuvant cytotoxic chemotherapy to 5-year survival in adults was estimated to be 2.3% in

Australia and 2.1% in the USA.

Conciision® As the 5-year relative survival rate for cancer in Australia is now over 60%, it is clear that cytotexic chemotherapy only makes

4 minor contribution to cancer survival. To justify the continued fu

nding and availability of drugs used in cytotoxic chemotherapy,

a rigorous evaluation of the cost-sffcctveness and impact on quality of life is urgently required. Mergan, G. et al. (2004), Clinical Oncology

16, 549—360

© 2004 The Roval College of Radiclogists. Published by Elsevier Ltd All rights reserved.
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Introduction

In adults, cytotoxic chemotherapy became established in the
1970s as a curative treatment in advanced Hodgkin's discase
[1], non-Hodgkin’s lymphoma [2], teratoma of testis [3] and
as an adjuvant treatment for early breast cancer [4].

The initial results suggested the potential use of eytotoxic
chemotherapy as a definitive treatment ot as an adjuvant
therapy in asymptomatic patients with the aim of improving
survival. However, as stated by Braverman [5] and others
[6—8], the early gains in a few tumour sites have pot been
seen in the mere common cancers. For maost patients, the use
of cytotoxic chemotherapy is for the palliation of symptoms
and to improve quality of life [9], with prolongation of
survival being a less important outcome.

Authye for cerespondence: Dr Grasme W Morgan, Director, Radiation
Oncology, Northern Sydney Cancer Centre, Royal North Shore Hospital,
Sydney NSW 2065, Australia. Tel: +61-2-9926-5010; Fax: +61-2-9508-
4150. E-mail: gmorgan1{@bigpond.net.au

0936-6555/04/080549 + 12 $35.00/0
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Some practitioners still remain optimistic that cytotoxic
chemotherapy will significantly improve cancer survivai
[16]. However, despite the use of new and expensive single
and combination drugs to improve response rates and other
agents to allow for dose escalation, there has been no
change in some of the regimens used, and there has been
little impact from the use of newer regimens. Examples are
non-Hodgkin's lymphoma [11] and ovarian cancer [12}, in
which cyclophosphamide, adriamycin, vincristine and
prednisolone (CHOF) and piatinum, respectively, {intro-
duced over 20 years ago) are still the ‘gold standard’
treatment. Similarly, in lung cancer, the median survival
has increased by ouly 2 months during the same time period
[13,14], and an overall survival benefit of less than 5% has
been achieved in the adjuvaat treatment of breast, colan,
2nd head and neck cancers {15—17)-

The recent debate on funding of new cytotoxic drugs
[18—20] has highlighted ‘the lack of agreement between
medical oncologists and funding bodies on the current and

© 2004 The Royal College of Radiologists. Published by Eisevier Lid, All rights reserved,
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Una sopravvivenza dello ZERO % che, in questo recentissimo
studio australiano di MORGAN, eseguito su oltre 270.000
pazienti sottoposti a CHEMIO, ¢ confermato anche nel caso di:

cancro del pancreas,
sarcoma,

cancro dell’utero,
cancro della prostata,
cancro della vescica,
cancro del rene,
mieloma multiplo,

tale percentuale sale poi all’1% nel caso di:
cancro dello stomaco e cancro del colon,

sale al 2% circa nel caso di:
cancro della mammella e del polmone,

sale al 3-5% nel caso del cancro del retto,

sale al 4-5% nel caso dei tumori al cervello,

sale al 5% nel caso del cancro dell’esofago,

sale al 9% nel caso del cancro dell’ovaio,

sale al 10% nel caso del linfoma NON Hodgkin,
sale al 12% nel caso del cancro della cervice uterina,

sale al 40% circa nel caso del seminoma del testicolo e del
Linfoma di Hodgkin.
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La chiave di spiegazione di tale efficacia curativa di queste
particolari diete vegetariane risiede nel fatto di:

non assimilare mai cibi contenenti tutti i potenziali fattori di
crescita cellulare,

in particolare,
EVITARE
I’assimilazione contemporanea (1-3 ore) di

TUTTIe 9 gli AMINOACIDI ESSENZIALL

Valina, Isoleucina, Leucina, Lisina, Metionina, Istidina,
Triptofano, Fenilalanina, Treonina.

perché solo con essi le cellule del cancro possono costruire
PROTEINE, e cioé altre cellule malate.

Bisogna anche evitare anche 1’assimilazione di:
acidi nucleici,
vitamina B 12,

acido folico

(perché determinano la replicazione del DNA della cellula del
cancro)
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Una volta,
...prima dell’ERA dei cibi O.G.M.,
questa regola era semplicissima da mettere in pratica:

i ¢ibi che contenevano tutto ci¢ erano unicamente 1 cibi di origine
animale (carne, pesce, uova, latte, formaggio, burro..),

che sia Gerson, sia altri Autori (compresa anche la medicina
cinese e indiana) proibivano di assumere per almeno | anno.

Risultava cosi vincente la sola alimentazione vegetariana, cioé¢ a
base di sola frutta e di verdura, compresi i cereali e i legumi.

Questi ultimi c¢ibi (cereali ¢ legumi) sono perd ricchi di
AMINOACIDI ESSENZIALIL

e ¢io pud stupire che venissero comunque impiegati nella terapia
del Cancro da molte altre scuole di medicina naturale occidentale,
indiana e cinese.

I1 successo di queste terapie cosi lontane fra loro come TEORIA,
ma cosi simili come efficacia PRATICA contro il CANCRO,
potrebbe essere spiegato dalla moderna BIOCHIMICA in base al
fatto che:

NESSUN CEREALE e NESSUN LEGUME
conteneva da solo TUTTI e 9 gli Aminoacidi Essenziali.

Questi alimenti, se MANGIATI insieme nello stesso pasto (1-3
ORE), determinano I’assimilazione di tutti ¢ 9 gli aminoacidi.

E il corpo umano puo cosi sintetizzare PROTEINE, ¢ costruire
quindi cellule {...del cancro).
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CONFRONTANDO queste vecchie terapie, quindi, emerge

il DIVIETO ASSOLUTO
di mangiare assieme CERALI + LEGUMI,

cioé Pasta (o Polenta, o Pane o Riso) + Legumi,

poiché, con la moderna BIOCHIMICA,
oggi sappiamo che si provoca
I’integrazione dei 9 aminoacidi essenziali

(solo 8 sono contenuti nei cereali,
ma quello mancante & nei legumi).

(solo 8 sono contenuti nei legumi,
ma quello mancante & nei cereali)

con effeito nutrizionale, quindi, simile a quello ottenuto dalla
Carne

(in fondo, una volta, un piatto di Pasta e Fagioli era anche
chiamato ....la carne dei poveri....)

Oggi perd, tramite I’introduzione in commercio di ceréali, leg}lmi
e altri vegetali modificati geneticamente (0.G.M.) in moltl. C!l
questi alimenti sono contenuti TUTTI gli aminoacidi e_ssenmah,
rendendo in tal modo effettivamente NON piu curabile il C-ancr(?
secondo quanto descritto nella terapia Gerson, ¢ da molti altri

autori.
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Expression of the Brazil nut methionine-rich protein and
mutants with increased ivninéjn transgenic potato.

Tu HM, Godfrey LW, Sun S8,

Department of Plant Molecular Physiology, University of Hawait,
Hoenolulu $6822, USA.

A cDNA encoding the methionine-rich (19 mel% Met) protein in Brazil ¢
was placed under the regnlation of CaMV 358 promoter and nopaline
synthase terminator and introduced into the ppmm_q@"ﬂlmsujju?gt)q.r
via Agrobacterium-mediated transformatien. To further enhance the Met
content in the transgenic plants, chirneric genes containing four mutant
constructs, Boxla (with § additional Met), Box1la (2 additional Met),
Boxlalla (7 additional Met), and BoxIIa2 (7 additional Met), were also
generated by sequence modifications of the cDNA and transferred into
potato, Analysis of the microtubers and leaves of the transgenic potato
plants revealed, in general, with the exception of the BoxlIla2, the presenc
of mRNA transcripts of the expected size and the correctly processed Me
rich 9 kDa subunit polypeptides. The expression levels in the leaves amos
the various constructs and individual trarpa’sggihm varied between
<0.01% and 0.2% of total protein. The corresponding expression in the
tubers was usually 2- to 4-fold lower than in leaves. In the case of Boxlla
which contains two tandem repeats of the BoxIla mutant sequence, a larg
(10.5-11 kDa) polypeptide was detected. These findings demonstrated the
it is feasible to exploit the variable region of the Brazil Nut 28 protein for
enhanced Met contents and perhaps for other desirable properties.
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QUARTO : malattie indotte da virus transgenici

[ virus transgenici con cui oggi si fanno gli Organismi
Geneticamente Modificati (0.G.M.) entrano nel DNA della pianta,
modificandola in maniera a noi sconosciuta.

Questi virus dovrebbero restare latenti, ma nulla puo escludere che
possano anche riattivarsi in maniera analoga ai ben noti virus
tumorali a RNA (Oncornavirus) o come i virus tumorali a DNA
(entrambi induttori di leucemie, sarcomi, carcinomi, gliomi...).

Questi virus possono anche essere portatori di malattie nuove o di
malattic abbastanza simili a ben note sindromi purtroppo ancora
poco comprese nella Joro dinamica (AIDS, Mucca Pazza, etc.. D, €
di cui & ancora molto vaga ’origine (forse virus trangenici ?).

In merito a virus impiegati per costruire O.G.M. vi € un’ampia
bibliografia (DIAP. 61-64).
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Cid che fa paura & soprattutto il fatto che RETRO-VIRUS sono
DELIBERATAMENTE usati introdotti per fare le piante OGM .

Piante che poi mangiamo...con gli eventuali RETRO-VIRUS
ancora presenti.....

Ma che cosa sono i RETRO-VIRUS 7
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VIRUS tumorali a RNA (Oncorna-virus

Gli Oncornavirus sono tutti simili fra loro per:

struttura,

composizione chimica,

reazione agli agenti chimici e fisici,
modo di replicazione.

Sono suddivisi nei tipi A, B, C in base a differenze morfologiche,
antigeniche ed enzimatiche.

Essi sono una sotto-famiglia (chiamata Onco-viridae) nell’ambito
della famiglia dei Retro-viridae, in quanto che:

Tutti i membri possiedono una trascriptasi inversa (DNA
polimerasi RNA-dipendente), con la quale possono trascrivere il
loro RNA virale nel DNA della cellula ospite.

Successivamente  sintetizzano molecole di DNA a doppio
filamento, dopo che le molecole di DNA a singolo filamento sono
state liberate dall’ibrido RNA-DNA da un altro enzima (RNAasi
H).

Questi reperti avvalorano I’ipotesi che 'RNA degli Oncorna-virus
si replichi in vivo nell’uomo attraverso un DNA intermediario.

La trascriptasi inversa degli Oncornavirus ¢ stata purificata e sie
visto che & una proteina della parte interna dei virus, con un peso
molecolare di circa 60.000-80.000 Dalton, separabile dagli
antigeni gs degli Oncorna-virus.
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La trasciptasi inversa non & presente solo negli Oncornavirus qui
di seguito descritti.

Diversi altri tipi di virus a RNA, che causano infezioni latenti nel
loro ospite d’origine, possiedono questo enzima.

Cid & certo per virus antigenicamente correlati che inducono
infezioni “lente” delle pecore (Visna-virus [simile clinicamente
alla “sindrome della Mucca Pazza”]), e virus che formano sincizi
(foamy) ¢ hanno origine dai primati, dai bovini e dai felini.

Famoso ¢ pure I'HIV, che sembrerebbe correlato con I’insorgenza
dell’ AIDS (Sindrome da Immuno-Deficienza Acquisita), sindrome
comunque non ancora chiarita nella sua origine, essendo stata
ipotizzata anche altra origine virale (il ben noto virus oncogenico a
DNA “SV40™).

Molte piante OGM (e anche alcuni animali da allevamento, come
polli e salmoni) sono anche modificate proprio immettendo al loro
interno dei virus di questo tipo (Retroviridae), cioé¢ muniti di
trascriptasi inversa per modificare il DNA della pianta stessa (o
per indurre la produzione dell’ormone della crescita o di altri
ormoni in animali da allevamento).

Molti di questi virus vengono classificati nella sottofamiglia degli
Oncorna-viridae (famiglia dei Retroviridae), poiché oltre alla
presenza della trascriptasi inversa (caratteristica del Retro-
viridae) hanno in comune altre proprieta biologiche e biofisiche,
come quella di provocare tumori.
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Sarcbbe quindi opportuno indagare meglio i Refroviridae
impicgati dalle Multinazionali GMO per fare piante OGM (o per
indurre la produzione dell’ormone della crescita o di altro tipo in
animali da allevamento, come polli e salmoni).
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Replicazione degli Oncorna-virus e trasformazione cellulare

Una proprietd comune degli Oncorna-virus € che essi non sono
citocidi per le cellule nelle quali si replicano.

Come altri virus, gli Oncorna-virus dopo aver infettato una cellula,
attraversano una fase di eclisse.

La cellula infetta produce nuovo virus, continua a moltiplicarsi e
pud subire o non subire la trasformazione maligna.

Il virus infettivo e le particelle virali sono facilmente messe in
evidenza nella maggior parte delle cellule tumorali o delle cellule
trasformate in vitro.

1 virus maturano sulla membrana cellulare e vengono
continuamente liberati dalla cellula per gemmazione della
membrana cellulare.

L’RNA virale, penetrato nella cellula, viene trascritto a DNA
subito dopo [linfezione: UIibrido RNA-DNA viene poi
ulteriormente trascritto a un DNA a doppio filamento il quale,
durante la divisione cellulare, si integra nel DNA della cellula
ospite.

Il DNA specifico del virus (Provirus) integrato serve come stampo
permanente per la trascrizione delle molecole di RNA della
progenic virale, sia come gene trasmissibile ereditariamente per la
trasformazione.
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Induzione di tumori da Oncorna-virus

Questi virus possono causare tumori, in condizioni naturali,
generalmente soltanto nei loro ospiti d’origine, raramente in altri
tipi di animali, compreso quindi I’'uomo.

Non & noto se il relativo “rispetto delle altre specie”, comune a
questi Retro-viridae presenti in natura, e qui sottoelencati
(Complessi A, B, C, D, E), si sia mantenuto anche nei
Retroviridae manipolati per produrre piante OGM, o mangimi per
animali, o per modificare il DNA stesso di alcuni animali ad uso
alimentare per la specie umana (salmoni, polli).

Sappiamo invece che questo “rispetto delle altre specic”, non ¢
applicato nel caso dei virus tumorali a DNA.
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Complesso A [Complesso della Leucemia-sarcoma aviario] :

Leucemie

le affezioni leucemiche sono comuni nei polli, e i virus che
inducono leucemia sono ampiamente diffusi in questi animali.

I tipi principali di leucemia virale sono:

la leucemia linfoide (virus della linfomatosi aviaria),
la leucemia mieloide (virus della mieloblastosi aviaria),
la leucemia eritroide (virus della eritroblastosi aviaria).

11 virus infettivo e le particelle fisiche del virus si possono trovare
in alte concentrazioni nelle cellule tumorali, nel sangue periferico
e in altri organi degli animali infetti, un fenomeno che non si
osserva con i virus tumorali a DNA.

[ mieloblasti o gli eritroblasti ottenuti da uccelli ammalati e fatti
crescere in coltura di tessuto, continuano a liberare virus che, a sua
volta, puo indurre la malattia per inoculazione nei polli.

Quasi tutti gli allevamenti di polli sono infetti con vari tipi di
questi virus, ma specialmente con quello della linfomatosi.

1l virus viene trasmesso orizzontalmente mediante la saliva e le
feci producendo negli animali adulti un’infezione caratterizzata da
viremia transitoria ¢ anticorpi persistenti.

Relativamente pochi volatili adulti sviluppano la malattia clinica.
La trasmissione verticale & stata dimostrata nella gallina viremica,
ma non nel gallo viremico.
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Sarcomi

Il virus del sarcoma di Rous ha subito sperimentalmente
innumerevoli passaggi da quando fu isolato per la prima volta nel
1911, ed & probabile che attualmente sia diverso dal virus che si
trova in natura.

Questi virus aviari, differenti fra loro per oncogenicita, struttura
antigenica e spettro d’ospite, causano comunque sarcomi nei
volatili di tutte le etd e negli embrioni di pollo da laboratorio, ma
contrariamente ai virus della linfomatosi, non vengono trasmessi
naturalmente.

Essi inducono, inoltre, tumori nelle anatre, nei tacchini, nei
piccioni ¢ in altri uccelli.

I virus del sottogruppo Schmidt-Ruppin possono infettare le
cellule dei mammiferi e indurre cosi tumori, come gia dimostrato
quando vengono inoculati nei neonati di ratti, hamster siriani e
cinesi, conigli, topi, cavie e scimmie.

Questi tumori aviari di solito contengono ancora virus infettivo,
mentre quelli dei mammiferi, stranamente, spesso sono privi di
questi virus.

Nota 1: Questi tipi di Retrovirus producono particelle di tipo C.
Particelle simili agli Oncornavirus di tipo C sono state messe in
evidenza con la microscopia elettronica in cellule o nel plasma di
pazienti con tumori solidi dell’uomo, come il Linfoma di Hodgkin
e NON-Hodgkin, e i sarcomi.
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Nota: Attualmente si stanno compiendo ricerche bibliograﬁchf: per
sapere se virus aviari del sottogruppo D siano stati impiegati per
creare piante OGM.

E’ comunque noto che Retrovirus di questo tipo (induttori d'%
leucemia nei polli) sono stati usati come vettori per veicolare genl
umani nel DNA di questi volatili, allo scopo di aumentarne la
produzione.

Questi stessi Retrovirus sono stati anche usati come Vettori‘ per
impiantare il gene dell’ormone della crescita in alcune specie ‘_11
pesci di allevamento (Salmoni}, allo scopo di farli crescere piu In
fretta.
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Complesso B [Complesso della Leucemia-sarcoma murino] :

Leucemie

Sono stati isolati numerosi virus leucemogeni murini che
inducono diversi tipi di leucemia.

Per esempio, il virus Graffi causa forme mieloidi di leucemia in
alcuni ceppi di topo, mentre in altri ceppi di topi si verifica
leucemia linfatica in un’alta percentuale di casi.

1l virus Gross causa quasi tutti i tipi noti di malattia leucemica: &
stato dimostrato che la maggior parte dei virus della leucemia sono
murino-patogena nei ratti e che il virus Moloney & patogeno pure
negli Hamster.

Gli animali neonati sono i piu suscettibili agli effetti dei virus
leucemogeni, ma la malattia pud essere prodotta anche negli
animali giovani e adulti.

Fattori genetici hanno un ruolo importante nel determinare la
suscettibilita dei topi ai virus, nella natura della malattia causata e
nella trasmissione del virus.

Grandi quantita di virus infettivi e di particelle virali sono presenti
nel sangue e nei tessuti tumorali degli animali infetti.

[ virus leucemogeni murini sono diffusi in natura e il virus di
Gross & il prototipo di questi agenti responsabili di leucemie
naturali.
















































