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Interrelationships Among HDL Metabolism, Aging, afstherosclerosis
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Pathobiochemistry, Germany and the Unfallkrankarst2erlin, Germany.
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ESSENCE OF ARTICLE

“Cross-sectionally, by contrast, HDL levels do nbange much or even slightly increase with age,
suggesting that only people with still high HDL centrations survive. A selection bias by HDL
lowering genetic variation may explain why HDL dedincy is extremely rare among centenarians. Vice
versa, HDL may modulate the aging process, not bylys well-known antiatherogenic effects, eg, its



ability to remove cellular lipids and by antiathgenic pleiotropic effects on cell survival, but pitdy
also by direct interfering with aging signalingsurvival factor KLOTHO”

ARTICLE

Abstract—HDL plasma concentrations decline with egerospective studies. Decline in HDL
concentration and function may occur secondaryuseaf hormonal changes, inflammatory processes,
and diabetes mellitus. Beyond these effects speaifing processes may be involved. Replicativegagin
the telomere-driven loss of divisional capacitya ispecies-specific aging mechanism that may deerea
HDL concentration and function. Cross-sectiondily contrast, HDL levels do not change much or even
slightly increase with age, suggesting that onlgpgbe with still high HDL concentrations survive. A
selection bias by HDL lowering genetic variationynexplain why HDL deficiency is extremely rare
among centenarians. Vice versa, HDL may modulaeting process, not only by its well-known
antiatherogenic effects, eg, its ability to remoedular lipids and by antiatherogenic pleiotropféects

on cell survival, but possibly also by direct iféeing with aging signaling or survival factor KL®ID.
Most of the current findings, however, are basedalhculture and selected animal experiments and
await further confirmation by appropriate in vivaodels.
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Normalization of leaky gut in chronic fatigue syndiome (CFS) is accompanied by a clinical
improvement: effects of age, duration of illness ahthe translocation of LPS from gram-negative
bacteria.

Maes M, Leunis JC.
MCare4U Outpatient Clinics, Belgium.
ESSENCE OF ARTICLE

“The results show that normalization of the IgAldgM responses to translocated LPS may predict
clinical outcome in CFS. The results support tleswihat a weakened tight junction barrier with
subsequent gut-derived inflammation is a novelywaghin CFS and that it is a new target for drug
development in CFS. Meanwhile, CFS patients widtkyegut can be treated with specific NAIOSs and a
leaky gut diet.”

ARTICLE

BACKGROUND: There is now evidence that an increlasanslocation of LPS from gram negative
bacteria with subsequent gut-derived inflammatign,induction of systemic inflammation and oxidati
& nitrosative stress (IO&NS), is a new pathway lmanic fatigue syndrome (CFS).



METHODS: The present study examines the serum cdratens of IgA and IgM to LPS of gram-
negative enterobacteria, i.e. Hafnia Alvei; Pseudloais Aeruginosa, Morganella Morganii, Pseudomonas
Putida, Citrobacter Koseri, and Klebsielle Pneuraerin CFS patients both before and after intake of
natural anti-inflammatory and anti-oxidative sulbsts (NAIOSSs), such as glutamine, N-acetyl cysteine
and zinc, in conjunction with a leaky gut diet ahgril0-14 months. We measured the above immune
variables as well as the Fibromyalgia and Chroaitigeie Syndrome Rating Scale in 41 patients with
CFS before and 10-14 months after intake of NAIOSs.

RESULTS: Subchronic intake of those NAIOSs sigaifitty attenuates the initially increased IgA and
IgM responses to LPS of gram negative bacteriatd 7 patients showed a significant clinical
improvement or remission 10-14 months after inaikdAIOSs. A good clinical response is significantl
predicted by attenuated IgA and IgM responses 19, ltffe younger age of the patients, and a shorter
duration of iliness (< 5 years).

DISCUSSION: The results show that normalizatiothef IgA and IgM responses to translocated LPS
may predict clinical outcome in CFS. The resuligpgut the view that a weakened tight junction leirri
with subsequent gut-derived inflammation is a n@athway in CFS and that it is a new target foigdru
development in CFS. Meanwhile, CFS patients wistkyegut can be treated with specific NAIOSs and a
leaky gut diet.
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Inflammatory and oxidative and nitrosative stress athways underpinning chronic fatigue,
somatization and psychosomatic symptoms.

Maes M.
Clinical Research Centre of Mental Health (CRC-MAN)twerp, Belgium. crc.mh@telenet.be
ESSENCE OF ARTICLE

“Activation of IO&NS pathways is the key phenomenarderpinning chronic fatigue syndrome (CFS):
intracellular inflammation, with an increased protion of nuclear factor kappa beta (NFkappabeta),
cyclo-oxygenase-2 (COX-2) and inducible NO synth@d@©S); and damage caused by O&NS to
membrane fatty acids and functional proteins.”

ARTICLE

PURPOSE OF REVIEW: The aim of this paper is toe@evrecent findings on inflammatory and
oxidative and nitrosative stress (IO&NS) pathwayshronic fatigue and somatization disorder.



RECENT FINDINGS: Activation of IO&NS pathways isettkey phenomenon underpinning chronic
fatigue syndrome (CFS): intracellular inflammati@nth an increased production of nuclear factorgeap
beta (NFkappabeta), cyclo-oxygenase-2 (COX-2) adddible NO synthase (iNOS); and damage caused
by O&NS to membrane fatty acids and functional @irst. These IO&NS pathways are induced by a
number of trigger factors, for example psycholobsteess, strenuous exercise, viral infectionsamd
increased translocation of LPS from gram-bactéeiak/ gut). The 'psychosomatic' symptoms
experienced by CFS patients are caused by intidaelhflammation (aches and pain, muscular tension
fatigue, irritability, sadness, and the subjecte®ling of infection); damage caused by O&NS (acied
pain, muscular tension and fatigue); and gut-ddrimdammation (complaints of irritable bowel).
Inflammatory pathways (monocytic activation) areoatletected in somatizing disorder.

SUMMARY: 'Functional' symptoms, as occurring in C&®l somatization, have a genuine organic
cause, that is activation of peripheral and cem@&NS pathways and gut-derived inflammation. The
development of new drugs, aimed at treating thisarders, should target these IO&NS pathways.

Publication Types:
* Review
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The cytokine hypothesis of depression: inflammationoxidative & nitrosative stress (IO&NS) and
leaky gut as new targets for adjunctive treatment&n depression.

Maes M.
Clinical Research Center for mental Health, Olmanli, 2610 Wilrijk, Belgium. crc.mh@telenet.be
ESSENCE OF ARTICLE

“This paper hypothesizes that inflammatory, oxigatind nitrosative (IO&NS) pathways, and an
increased translocation of LPS from gram-negatatdria are causally related to depression follgwin
external (psychological) and internal (organicgssors and that IO&NS pathways are novel targets fo
antidepressant development.”

ARTICLE

This paper hypothesizes that inflammatory, oxidatimd nitrosative (IO&NS) pathways, and an
increased translocation of LPS from gram-negata@dria are causally related to depression follgwin
external (psychological) and internal (organicgssors and that IO&NS pathways are novel targets fo
antidepressant development. We review that depressiaccompanied by an inflammatory reaction as
indicated by an increased production of pro-inflaatwny cytokines, such as interleukin-1beta (IL-&pet
IL-6, tumour necrosis factor-alpha (TNF-alpha) amdrferon-gamma (IFN)-gamma. These cytokines are



stress-sensitive and may cause depressive behaMmrdatter may be induced by an increased
catabolism of tryptophan, the precursor of seratoia neurotoxic TRYCATS (tryptophan catabolites
along the indoleamine oxidase pathway). Inflammalbdomarkers are detected in animal models of
depression. Newly developed animal models of depasre based on induced inflammation. Most if
not all antidepressants have specific anti-inflatemeeffects. Anti-inflammatory compounds may
augment the clinical efficacy of antidepressanegpigssion is also accompanied by an IgM-related
(auto)immune response directed against disruppétitiembrane components, such as phosphatidyl-
inositol, by-products of lipid peroxidation, e.getaic acid and malondialdehyde, and NO-modified
amino-acids, which are normally not detected byitfraune system but due to damage caused by O&NS
have become immunogenic. Increased translocatibpagolysaccharide from gram-negative bacteria,
which may be induced by internal and external stwess may further aggravate the induced I0&NS
pathways.

Publication Types:
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The gut-brain barrier in major depression: intestinal mucosal dysfunction with an increased
translocation of LPS from gram negative enterobactea (leaky gut) plays a role in the
inflammatory pathophysiology of depression.

Maes M, Kubera M, Leunis JC.
M-Care4U Outpatient Clinics, Antwerp, Belgium. ent@telenet.be
ESSENCE OF ARTICLE

“It is suggested that the increased LPS translocatiay mount an immune response and thus IRS
activation in some patients with MDD and may indapecific "sickness behaviour" symptoms. It is
suggested that patients with MDD should be chebfiettaky gut by means of the IgM and IgA panel
used in the present study and accordingly shouldeaged for leaky gut.”

ARTICLE

There is now evidence that major depression (MBRAccompanied by an activation of the inflammatory
response system (IRS) and that pro-inflammatorgkigies and lipopolysacharide (LPS) may induce
depressive symptoms. The aim of the present stadytovexamine whether an increased gastrointestinal
permeability with an increased translocation of LfR®1 gram negative bacteria may play a role in the
pathophysiology of MDD. Toward this end, the preéstudy examines the serum concentrations of IgM
and IgA against LPS of the gram-negative enter@bactHafnia Alvei, Pseudomonas Aeruginosa,
Morganella Morganii, Pseudomonas Putida, Citrobiatseri, and Klebsielle Pneumoniae in MDD



patients and normal controls. We found that thegdesnces and median values for serum IgM and IgA
against LPS of enterobacteria are significanthagrein patients with MDD than in normal volunteers
These differences are significant to the exterttdlrggnificant diagnostic performance is obtainad,

the area under the ROC curve is 90.1%. The symptofiles of increased IgM and IgA levels are
fatigue, autonomic and gastro-intestinal symptontsasubjective feeling of infection. The resulisw
that intestinal mucosal dysfunction characterizgdtvincreased translocation of gram-negative biacte
(leaky gut) plays a role in the inflammatory pathggiology of depression. It is suggested that the
increased LPS translocation may mount an immurporese and thus IRS activation in some patients
with MDD and may induce specific "sickness behavi@ymptoms. It is suggested that patients with
MDD should be checked for leaky gut by means ofigihv and IgA panel used in the present study and
accordingly should be treated for leaky gut.

Publication Types:
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Why fish oils may not always be adequate treatment®r depression or other inflammatory
illnesses: docosahexaenoic acid, an omega-3 polyatsated fatty acid, induces a Th-1-like immune
response.

Maes M, Mihaylova |, Kubera M, Bosmans E.
Clinical Research Center for Mental Health, Antwdsplgium. crc.mh@telenet.be
ESSENCE OF ARTICLE

“The results of the present study show that tneat with fish oils, containing DHA, should be aded
in the treatment of depression. Toward this erghligiconcentrated and pure EPA seems to be
indicated.”

ARTICLE

BACKGROUND: We have shown that a depletion of onBpalysaturated fatty acids (PUFAS) plays a
role in the pathophysiology of depression, in jp@&tause omega3 PUFAs have anti-inflammatory effects
omega3 PUFAs are frequently employed to treat dspoe. Most if not all antidepressants have negativ
immunoregulatory effects by decreasing the prodaatif proinflammatory cytokines, such as interferon



gamma (IFNgamma) and/or increasing that of antainfmatory cytokines, such as interleukin10 (IL-10).
AIM: The aim of the present study was to examireithmunoregulary effects of the omega3 PUFAs,
eicosapentaenoic acid (EPA) and docosahexaenai¢@EiA), and the omega6 PUFA, arachidonic acid
(AA), on the production of interferon-gamma (IFNgas&j), interleukin-10 (IL-10) and tumor necrosis
factor-alpha (TNFalpha).

METHODS: This study examines the ex vivo effect&BfA (4.5 microM, 9 microM, 18 microM and 45
microM), DHA (1.3 microM, 3 microM, 6 microM and I8icroM) and AA (8 microM, 16 microM, 32
microM and 80 microM) on the LPS + PHA-stimulatedguction of IFNgamma, IL-10 and TNFalpha,
and on the IFNgamma/IL-10 production ratio. ResiW{e found that EPA did not have any significant
effects on the above cytokines. DHA significantigreased the IFNgamma/IL-10 production ratio,
caused by a greater reduction in IL-10 than in [&Mga. AA significantly decreased TNFalpha
production.

DISCUSSION: The results show that DHA induces alflike immune response and that AA has anti-
inflammatory effects by decreasing the productibmMFalpha. Thus, the immune effects of omega3
PUFAs are not compatible with what is expected femtidepressive substances. The results of the
present study show that treatment with fish oitsitaining DHA, should be avoided in the treatment o
depression. Toward this end, highly concentratetljpame EPA seems to be indicated.

Publication Types:
* Comparative Study
* Research Support, Non-U.S. Gov't

PMID: 18063921 [PubMed - indexed for MEDLINE]

PMID: 17693979 [PubMed - indexed for MEDLINE]
: Neuro Endocrinol Lett. 2007 Aug;28(4):456-62.

Not in the mind of neurasthenic lazybones but in th cell nucleus: patients with chronic fatigue
syndrome have increased production of nuclear factdkappa beta.

Maes M, Mihaylova I, Bosmans E.
MCare4U Outpatient Clinics, Olmenlaan 9, 2610 WkjrBelgium. crc.mh@telenet.be
ESSENCE OF ARTICLE

“It is suggested that CFS patients should bedteaith antioxidants, which inhibit the productioh
NFkappabeta, such as curcumin, N-Acetyl-Cysteinergijtin, silimarin, lipoic acid and omega-3 fatty
acids.”

ARTICLE



There is now some evidence that chronic fatigueliyme is accompanied by an activation of the
inflammatory response system and by increased xe&dand nitrosative stress. Nuclear factor kappa
beta (NFkappabeta) is the major upstream, intnaleelmechanism which regulates inflammatory and
oxidative stress mediators. In order to examingole of NFkappabeta in the pathophysiology of CFS,
this study examines the production of NFkappab&€ip unstimulated, 10 ng/mL TNF-alpha (tumor
necrosis factor alpha) and 50 ng/mL PMA (phorbolstgte acetate) stimulated peripheral blood
lymphocytes of 18 unmedicated patients with CFSEhege-sex matched controls. The unstimulated
(F=19.4, df=1/34, p=0.0002), TNF-alpha-(F=14.0,4d84, p=0.0009) and PMA-(F=7.9, df=1/34,
p=0.008) stimulated production of NFkappabeta veggrificantly higher in CFS patients than in
controls. There were significant and positive datrens between the production of NFkappabeta bed t
severity of illness as measured with the Fibrokatigcale and with symptoms, such as aches and pain,
muscular tension, fatigue, irritability, sadness] ¢he subjective feeling of infection. The resshew

that an intracellular inflammatory response inwlgte blood cells plays an important role in the
pathophysiology of CFS and that previous findingsrnecreased oxidative stress and inflammation in
CFS may be attributed to an increased productidwFdappabeta. The results suggest that the symptoms
of CFS, such as fatigue, muscular tension, depresyimptoms and the feeling of infection reflect a
genuine inflammatory response in those patients.dtiggested that CFS patients should be treatad w
antioxidants, which inhibit the production of NFlegibeta, such as curcumin, N-Acetyl-Cysteine,
guercitin, silimarin, lipoic acid and omega-3 fadtyids.

Publication Types:

* Research Support, Non-U.S. Gov't
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Neuro Endocrinol Lett. 2007 Dec;28(6):861-7.

Increased serum IgM antibodies directed against praphatidyl inositol (Pi) in chronic fatigue
syndrome (CFS) and major depression: evidence thain IgM-mediated immune response against
Pi is one factor underpinning the comorbidity betwen both CFS and depression.

Maes M, Mihaylova I, Leunis JC.
MCare4U Outpatient Clinics, Belgium. crc.mh@telenet

Major depression and chronic fatigue syndrome (GF¥&xccompanied by signs of oxidative and
nitrosative stress (O&NS) and an inflammatory resgo Phosphatidyl inositol (Pi) is thought to play
role in depression. The aim of the present study éxamine whether depression and CFS are
characterized by an IgM-mediated immune respongeteid against Pi. Toward this end, this study
examines the serum IgM antibodies directed ag&inist 14 patients with major depression, 14 pasient
with CFS, 14 subjects with partial CFS, and in dinmal controls. We found that the prevalence and
mean value for the serum IgM levels directed agadthsvere significantly greater in patients withjora
depression and CFS than in normal controls anémativith partial CFS. There were significant and



positive correlations between serum IgM levelsaed against Pi and two symptoms of the FibroFatigu
Scale, i.e. fatigue and depression. The result& shat an IgM-related immune response directedrasgai
Pi may occur in both depression and CFS and mayaptale in the pathophysiology of the key symptom
of CFS and major depression. It is suggested tigaaibove disorders in Pi result from increased O&NS
both depression and CFS. Autoanti-Pi antibodies Ingaxe biological effects, for example, by changing
inositol 1,4,5-triphosphate (IP3), phosphatidylitas4,5-bisphosphate (PIP2), diacylglycerol and
phosphatidylinositol-3,4,5-triphosphate (PIP3) prcitbn, thus interfering with intracellular sigriaty
processes. Future research in major depressio@B8dhould focus on the functional consequences of
the immune responses directed against Pi.

Publication Types:
* Research Support, Non-U.S. Gov't
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Neuro Endocrinol Lett. 2007 Dec;28(6):739-44.

Normalization of the increased translocation of endtoxin from gram negative enterobacteria
(leaky gut) is accompanied by a remission of chroaifatigue syndrome.

Maes M, Coucke F, Leunis JC.
MCare4U Outpatient Clinics, Belgium. crc.mh@telenet

There is now evidence that chronic fatigue syndr@@ieS) is accompanied by an increased translocation
of endotoxins from gram-negative enterobacteriauyh the gut wall, as demonstrated by increased
prevalences and median values for serum IgM andalggiinst the endotoxins of gram-negative
enterobacteria. This condition can also be desgrdsencreased gut permeability or leaky gut and
indicates intestinal mucosal dysfunction (IMD). Eleve report a case of a 13 year old girl with CH® w
showed very high values for serum IgM against tR& lof some enterobacteria and signs of oxidative
and nitrosative stress, activation of the inflamomatresponse system, and IgG3 subclass deficiency.
Upon treatment with specific antioxidants and akiegut diet", which both aim to treat increasetl gu
permeability, and immunoglobins intravenously, ithereased translocation of the LPS of gram negative
enterobacteria normalized and this normalizatios a@companied by a complete remission of the CFS
symptoms.

Publication Types:
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Not in the mind of neurasthenic lazybones but in th cell nucleus: patients with chronic fatigue
syndrome have increased production of nuclear factdkappa beta.

Maes M, Mihaylova |, Bosmans E.
MCare4U Outpatient Clinics, Olmenlaan 9, 2610 WijrBelgium. crc.mh@telenet.be

There is now some evidence that chronic fatiguelsyme is accompanied by an activation of the
inflammatory response system and by increased tiwédand nitrosative stress. Nuclear factor kappa
beta (NFkappabeta) is the major upstream, intnaleelmechanism which regulates inflammatory and
oxidative stress mediators. In order to examinadheof NFkappabeta in the pathophysiology of CFS,
this study examines the production of NFkappabB&@aip unstimulated, 10 ng/mL TNF-alpha (tumor
necrosis factor alpha) and 50 ng/mL PMA (phorboistgte acetate) stimulated peripheral blood
lymphocytes of 18 unmedicated patients with CFSHhege-sex matched controls. The unstimulated
(F=19.4, df=1/34, p=0.0002), TNF-alpha-(F=14.0,4d84, p=0.0009) and PMA-(F=7.9, df=1/34,
p=0.008) stimulated production of NFkappabeta veggeificantly higher in CFS patients than in
controls. There were significant and positive datiens between the production of NFkappabeta hed t
severity of illness as measured with the Fibrokegigcale and with symptoms, such as aches and pain,
muscular tension, fatigue, irritability, sadness] ¢he subjective feeling of infection. The resshew

that an intracellular inflammatory response inwlnéte blood cells plays an important role in the
pathophysiology of CFS and that previous findingsrezreased oxidative stress and inflammation in
CFS may be attributed to an increased productidwéappabeta. The results suggest that the symptoms
of CFS, such as fatigue, muscular tension, deprsgimptoms and the feeling of infection reflect a
genuine inflammatory response in those patients.dtiggested that CFS patients should be treatad w
antioxidants, which inhibit the production of NFlegreta, such as curcumin, N-Acetyl-Cysteine,
quercitin, silimarin, lipoic acid and omega-3 fadiyids.
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Chronic fatigue syndrome is accompanied by an IgM-elated immune response directed against
neopitopes formed by oxidative or nitrosative damag to lipids and proteins.

Maes M, Mihaylova I, Leunis JC.
MCare4U Outpatient Clinics, Antwerp, Belgium.

There is now some evidence that chronic fatiguelgme (CFS) is accompanied by signs of oxidative
stress and by a decreased antioxidant status.iffhef@he present study was to examine whether BFS
accompanied by an immune response to neoepitoesarfety of modified lipids and proteins



indicating damage caused by oxidative and nitresatiress. Toward this end we examined serum
antibodies to fatty acids (oleic, palmitic and rsyig acid), by-products of lipid peroxidation, iazelaic
acid and malondialdehyde (MDA), acetylcholine, 8syl-L-cysteine, and N-oxide modified amino-
acids in 14 patients with CFS, 14 subjects withige€FS and 11 normal controls. We found that the
prevalences and mean values for the serum IgMdelietcted against oleic, palmitic and myristicdaci
MDA, azelaic acid, S-farnesyl-L-cysteine, and thexide derivates, nitro-tyrosine, nitro-phenylalai
nitro-arginine, nitro-tryptophan, and nitro-cystdimere significantly greater in CFS patients tlan
normal controls, whereas patients with partial @k up an intermediate position. There were
significant and positive correlations between theis) IgM levels directed against fatty acids, MD#da
azelaic acid and the above N-oxide-derivates aadeherity of illness (as measured by the Fibrgkati
scale) and symptoms, such as aches and pain, rausension and fatigue. The results show that GFS i
characterized by an IgM-related immune responsetid against disrupted lipid membrane components,
by-products of lipid peroxidation, S-farnesyl-L-tgme, and NO-modified amino-acids, which are
normally not detected by the immune system buttduidative and nitrosative damage have become
immunogenic.
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In chronic fatigue syndrome, the decreased level$§ omega-3 poly-unsaturated fatty acids are
related to lowered serum zinc and defects in T cedictivation.

Maes M, Mihaylova I, Leunis JC.
M-Care4U Outpatient Clinics, and the Clinical ResbhaCenter for Mental Health, Antwerp, Belgium.

There is now evidence that major depression israpenied by decreased levels of omega3 poly-
unsaturated fatty acids (PUFA), such as eicosapraiaacid (EPA) and docosahexaenoic acid (DHA).
There is a strong comorbidity between major deprasand chronic fatigue syndrome (CFS). The
present study has been carried out in order to meaRIJFA levels in CFS. In twenty-two CFS patients
and 12 normal controls we measured serum PUFAdewshg gas chromatography and mass
spectrometry. We found that CFS was accompanidddogased levels of omega6 PUFAs, i.e. linoleic
acid and arachidonic acid (AA), and mono-unsataréaéty acids (MUFAS), i.e. oleic acid. The EPA/AA
and total omega3/omegab ratios were significaotiyer in CFS patients than in normal controls. The
omega3/omegab ratio was significantly and negatieetrelated to the severity of illness and soram#
of the FibroFatigue scale, i.e. aches and paimguatand failing memory. The severity of illnessswa
significantly and positively correlated to linoledad arachidonic acid, oleic acid, omega9 fattdseind



one of the saturated fatty acids, i.e. palmitidabi CFS subjects, we found significant positive
correlations between the omega3/omega6 ratio ameréml serum zinc levels and the lowered mitogen-
stimulated CD69 expression on CD3+, CD3+ CD4+,@b@+ CD8+ T cells, which indicate defects in
early T cell activation. The results of this stuglhow that a decreased availability of omega3 PUFAs
plays a role in the pathophysiology of CFS anctiated to the immune pathophysiology of CFS. The
results suggest that patients with CFS should resfevourably to treatment with--amongst other gisin
-omega3 PUFAs, such as EPA and DHA.

Publication Types:
e Controlled Clinical Trial
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PMID: 16380690 [PubMed - indexed for MEDLINE]
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Decreased dehydroepiandrosterone sulfate but normahsulin-like growth factor in chronic fatigue
syndrome (CFS): relevance for the inflammatory respnse in CFS.

Maes M, Mihaylova |, De Ruyter M.

M-Care4U outpatient Clinics, and the Clinical ResbaCenter for Mental Health, Olmenlaan 9, 2610
Antwerp, Belgium.

There are a few reports that chronic fatigue sym#r¢CFS) may be accompanied by changes in
hormones, such as dehydroepiandrosterone (DHEA)aatin-like growth factor (IGF1). This study
examines the serum concentrations of DHEA-sulfatéEAS), IGF1 and IGF1 binding protein-3
(IGFBP3) in 20 patients with CFS and in 12 nornaitools. The IGFBP3/IGF1 ratio was computed as
an index for IGF1 availability. We found signifiaganlower serum DHEAS concentrations in CFS, but
no significant differences either in IGF1 or thdFBP3/IGF1 ratio between CFS patients and normal
controls. The decrease in serum DHEAS was highigitee and specific for CFS. There were
significant and positive correlations between seRHEAS and serum zinc and the mitogen-induced
expression of the CD69 molecule on CD3+CD8+ T delfsindicator of early T cell activation). There
was a significant and negative correlation betwssom DHEAS and the increase in the serum alpha-2
protein fraction (an inflammatory marker). SeruntIG but not DHEAS, was significantly and inversely
correlated to age. The results show that CFS ismapanied by lowered levels of DHEAS and that the
latter may play a role in the immune (defect in¢lagly activation of T cells) and the inflammatory
pathophysiology of CFS.
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Anti-Aromatase Activity of Phytochemicals in White Button Mushrooms (Agaricus bisporus)
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ESSENCE OF ARTICLE

"Because only conjugated linoleic acid was foumihhibit the testosterone-dependent proliferatbn
MCF-7aro cells, the physiologically relevant aroas&t inhibitors in mushrooms are most likely
conjugated linoleic acid and its derivatives. Tih&ivo action of mushroom chemicals was shown using
nude mice injected with MCF-7aro cells. The studieswed that mushroom extract decreased both
tumor cell proliferation and tumor weight with nffext on rate of apoptosis. Therefore, our studies
illustrate the anticancer activity in vitro andviilvo of mushroom extract and its major fatty acid
constituents. (Cancer Res 2006; 66(24): 12026-34)"



ARTICLE

White button mushrooms (Agaricus bisporous) goetantial breast cancer chemopreventive agent, as
they suppress aromatase activity and estrogenriiussis. Therefore, we evaluated the activity of
mushroom extracts in the estrogen receptor—po&tiomatase-positive MCF-7aro cell line in vitro and
in vivo. Mushroom extract decreased testosterodaeed cell proliferation in MCF-7aro cells but haal
effect on MCF-10A, a nontumorigenic cell line. Mpsttent mushroom chemicals are soluble in ethyl
acetate. The major active compounds found in thyg aetetate fraction are unsaturated fatty acidé s
linoleic acid, linolenic acid, and conjugated lieiol acid. The interaction of linoleic acid and aagted
linoleic acid with aromatase mutants expressedim&se hamster ovary cells showed that these fatty
acids inhibit aromatase with similar potency arat thutations at the active site regions affect its
interaction with these two fatty acids. Whereasé¢heesults suggest that these two compounds bithe to
active site of aromatase, the inhibition kinetialgsis indicates that they are noncompetitive irbrb

with respect to androstenedione. Because only gatgd linoleic acid was found to inhibit the
testosterone-dependent proliferation of MCF-7ais cihe physiologically relevant aromatase intatst

in mushrooms are most likely conjugated linoleiland its derivatives. The in vivo action of
mushroom chemicals was shown using nude mice a@gestth MCF-7aro cells. The studies showed that
mushroom extract decreased both tumor cell pralii@n and tumor weight with no effect on rate of
apoptosis. Therefore, our studies illustrate thtecancer activity in vitro and in vivo of mushroamtract
and its major fatty acid constituents. (Cancer R6; 66(24): 12026-34)

PMID: 19005974 [PubMed - indexed for MEDLINE]
1: Nutr Cancer. 2008;60(6):744-56. Links

White button mushroom (Agaricus bisporus) exhibitsantiproliferative and proapoptotic properties
and inhibits prostate tumor growth in athymic mice.

Adams LS, Phung S, Wu X, Ki L, Chen S.
Department of Surgical Research, Beckman Reseastitute of the City of Hope, Duarte, CA, USA.
ESSENCE OF ARTICLE

" The data provided by this study illustrate théiGancer potential of phytochemicals in mushroom
extract both in vitro and in vivo and supports theommendation of white button mushroom as a dietar
component that may aid in the prevention of prestancer in men.”

White button mushrooms are a widely consumed fmodaining phytochemicals beneficial to cancer
prevention. The purpose of this research was tluateathe effects of white button mushroom exteant
its major component, conjugated linoleic acid (Clok) prostate cancer cell lines in vitro and mushroo
extract in vivo. In all cell lines tested, mushroorhibited cell proliferation in a dose-dependenmer
and induced apoptosis within 72 h of treatment. @iibited proliferation in the prostate cancel cel
lines in vitro. DU145 and PC3 prostate tumor siaé tumor cell proliferation were decreased in nude
mice treated with mushroom extract, whereas turathrapoptosis was increased compared to pair-fed
controls. Microarray analysis of tumors identifignificant changes in gene expression in the



mushroom-fed mice as compared to controls. Geneonletanalysis identified alterations in networks
involved in cell death, growth and proliferatioipidl metabolism, the TCA cycle and immune response.
The data provided by this study illustrate thecartcer potential of phytochemicals in mushroomaettr
both in vitro and in vivo and supports the recomdaion of white button mushroom as a dietary
component that may aid in the prevention of prestancer in men.

PMID: 19005974 [PubMed - indexed for MEDLINE]
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http://www.sciencedaily.com/releases/2009/10/09162@37.htm
Low-Carb Diet Speeds Recovery From Spinal Cord Injuay

ScienceDaily (Oct. 22, 2009) — A diet high in faddow in carbohydrates, known as the "ketogenic"
diet, quickens recovery in paralyzed rats aftemaiptord injury, according to new research.



The findings were presented at Neuroscience 20@%mnual meeting of the Society for Neuroscience
and the world's largest source of emerging newsitatrain science and health. More than 10,000 North
Americans suffer a new spinal cord injury each yaat more than one million people live with such
damage.

Patients recovering from spinal cord injuries gpidally given high-calorie solutions containingde
amounts of sugar intravenously as they heal, dwaigh this nutritional plan has never been valdiate
Previous studies have shown that fasting is beiaéffter partial cervical spinal cord injury intsabut
this strategy is unpopular with patients and clams.

In this study, researchers investigated the kefoghat as a fasting alternative. As is the cagé wi
fasting, a lack of carbohydrates forces the bodystofat as fuel. To test the diet, rats were putither a
standard or ketogenic diet immediately after undiexga cervical spinal cord contusion. The ratshen
ketogenic diet recovered faster: after 14 weekqyegdent used their injured paws 15 times more
frequently than the rats on a standard diet.

"Our results suggest that a ketogenic diet mighdrbappropriate initial treatment to improve outesrin
human spinal cord injuries,” said Wolfram TetzI&ffD, PhD, at International Collaboration on Repair
Discoveries, and the study's senior author. "Algiothere are still many unanswered questions amd mo
research is needed, the early results from thdsshaxperiments support the rationale for humaastt'

A ketogenic diet is already used as a therapygoegsy. Furthermore, animal studies during the¢ pas
decade have shown that this diet may also be hdtpfueurodegenerative diseases such as brairyjnju
Alzheimer's and Parkinson's diseases, and amyotrégibral sclerosis.

Research was supported by the Christopher and Reege Foundation, the Craig H. Neilsen
Foundation, and the Canadian Institutes of HeadtbeRrch.

Adapted from materials provided by Society for Nmaience, via EurekAlert!, a service of AAAS.
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http://www.raysahelian.com/pomegranate.html
Pomegranate supplement, juice, fruit benefit and @xact information
by Ray Sahelian, M.D.

Breast cancer chemopreventive properties of poamege (Punica granatum) fruit extracts in a mouse
mammary organ culture.

Eur J Cancer Prev. 2004 Aug;13(4):345-8.
Mehta R, Lansky EP. University of lllinois at Chiga Chicago

We previously reported anticancer effects of poraegte extracts in human breast cancer cells io vitr
and also chemopreventive activity of pomegranatadated juice polyphenols (W) in a mouse
mammary organ culture. In the present study wedaelcio expand the investigations to also include an



evaluation of the potential chemopreventive effjcata purified chromatographic peak of W (Peak B),
and also of whole pomegranate seed oil. The religlidight enhanced breast cancer preventive patent
both for the purified compound peak B and for poraagte seed oil, both greater than that previously
reported for pomegranate fermented juice polyptenol

Pomegranate fruit extract can block skin tumor fation in mice exposed to a cancer-causing agent,
according to a report in the International Jounialancer. Dr. Hasan Mukhtar and colleagues fraen th
University of Wisconsin at Madison conducted a etyrof experiments to test the anti-cancer effetts
pomegranate, a chemical with strong anti-inflammeagémd antioxidant properties. In mice, putting
pomegranate on the skin before exposure to theecaaeising substance TPA inhibited the skin swellin
and excessive cell growth that typically occursrébwer, mice treated with pomegranate developed
fewer skin tumors than untreated mice.

Punica granatum (Pomegranate) juice provides andvitry inhibitor and candidate topical
microbicide.

BMC Infect Dis. 2004 Oct 14;4(1):41.

HIV-1 entry inhibitors from pomegranate juice adsonto corn starch. The resulting complex blocks
virus binding to CD4 and CXCR4/CCR5 and inhibitiegtion by primary virus clades A to G and group
O. These results suggest the possibility of pratpein anti-HIV-1 microbicide from inexpensive, wigle
available sources, whose safety has been establisitmighout centuries, provided that its quakty i
adequately standardized and monitored.

Concentrated pomegranate juice improves lipid f@eiin diabetic patients with hyperlipidemia.
J Med Food. 2004 Fall;7(3):305-8.

This study assessed the effect of concentrated gramate juice consumption on lipid profiles of type
diabetic patients with hyperlipidemia. In this guasperimental study 22 otherwise healthy diabetic
patients, 14 women and eight men were recruitad imong patients referred to the Iranian Diabetes
Society. The patients were followed for 8 weekegtablish a baseline for normal dietary intake t@efo
beginning the concentrated pomegranate juice iatdion. During the pre-study period a 24-hour food
recall and food records (recording flavonoid-ricleds) were completed every 10 days. At the endeof t
eighth week, anthropometric and biochemical asseistamvere done. Thereafter the patients consumed
40 g/day of concentrated pomegranate juice for &weduring which time dietary assessment was
continued. After completing the study, anthropoimetnd blood indices were again evaluated. After
consumption of concentrated pomegranate juiceifgignt reductions were seen in total cholesterol,
low-density lipoprotein (LDL)-cholesterol, LDL-chedterol / high-density lipoprotein (HDL)-cholestero
and total cholesterol/HDL-cholesterol. But, thererg/no significant changes in serum triacylglycerad
HDL-cholesterol concentrations. Anthropometric o&$i, physical activity, kind and doses of oral
hypoglycemic agents, and the intakes of nutrientsfiavonoid-rich foods showed no change during the
concentrated pomegranate juice consumption pdticgiconcluded that concentrated pomegranate juice
consumption may modify heart disease risk factotsyperlipidemic patients, and its inclusion theref

in their diets may be beneficial.



Pomegranate extracts potently suppress proliferatienograft growth, and invasion of human prostate
cancer cells.

J Med Food. 2004 Fall;7(3):274-83.

We completed a multicenter study of the effectparhiegranate cold-pressed (Oil) or supercritical
CO(2)-extracted (S) seed oil, fermented juice pogmmols (W), and pericarp polyphenols (P) on human
prostate cancer cell xenograft growth in vivo, anghtoliferation, cell cycle distribution, apoptesgene
expression, and invasion across Matrigel, in viDd, W, and P each acutely inhibited in vitro
proliferation of LNCaP, PC-3, and DU 145 human eareell lines. The dose of P required to inhiblt ce
proliferation of the prostate cancer cell line LNFOay 50% (ED(50)) was 70 microg/mL, whereas normal
prostate epithelial cells (hPrEC) were significamgiss affected (ED(50) = 250 g/mL). Overall, thigdy
demonstrates significant antitumor activity of pgranate-derived materials against human prostate
cancer.

Pomegranate juice consumption for 3 years by patigith carotid artery stenosis reduces common
carotid intima-media thickness, blood pressurelddld oxidation.

Clin Nutr. 2004 Jun;23(3):423-33.

Dietary supplementation with polyphenolic antioxitato animals was shown to be associated with
inhibition of LDL oxidation and macrophage foamldelmation, and attenuation of atherosclerosis
development. We investigated the effects of pomegmjuice (PJ, which contains potent tannins and
anthocyanins) consumption by atherosclerotic ptgiesth carotid artery stenosis (CAS) on the
progression of carotid lesions and changes in tixielatress and blood pressure. Ten patients were
supplemented with pomegranate juice for 1 yearfizmeddf them continued for up to 3 years. Blood
samples were collected before treatment and dpangegranate juice consumption. In the control group
that did not consume pomegranate juice, commontiddnima-media thickness (IMT) increased by 9%
during 1 year, whereas, pomegranate juice consompgisulted in a significant IMT reduction, by ap t
30%, after 1 year. The results of the present stiidy suggest that pomegranate juice consumption by
patients with CAS decreases carotid IMT and systdbbod pressure and these effects could be redated
the potent antioxidant characteristics of pomegeajace polyphenols.

Differentiation-promoting activity of pomegranateupica granatum) fruit extracts in HL-60 human
promyelocytic leukemia cells.

J Med Food. 2004 Spring;7(1):13-8.

Differentiation refers to the ability of cancerlsdb revert to their normal counterparts, andnitiction
represents an important noncytotoxic therapy fokéenia, and also breast, prostate, and other solid
malignancies. Flavonoids are a group of differdiatieinducing chemicals with a potentially lower
toxicology profile than retinoids. Flavonoid-riclelgphenol fractions from the pomegranate (Punica
granatum) fruit exert anti-proliferative, anti-irshae, anti-eicosanoid, and pro-apoptotic actiorisraast
and prostate cancer cells and anti-angiogenicietvn vitro and in vivo. Here we tested flavodiich
fractions from fresh (J) and fermented (W) pomegtafuice and from an aqueous extraction of
pomegranate pericarps (P) as potential differaatigiromoting agents of human HL-60 promyelocytic
leukemia cells. Four assays were used to asséseedifiation: nitro blue tetrazolium reducing aittiy



nonspecific esterase activity, specific esteraigig and phagocytic activity. In addition, th&ext of
these extracts on HL-60 proliferation was evaluafedracts W and P were strong promoters of
differentiation in all settings, with extract J sting only a relatively mild differentiation-promatj
effect. The extracts had proportional inhibitorfeefs on HL-60 cell proliferation. The results Hight
an important, previously unknown, mechanism ofdaiecer preventive and suppressive potential of
pomegranate fermented juice and pericarp extracts.

Pomegranate extract improves a depressive statean@dproperties in menopausal syndrome model
ovariectomized mice.

J Ethnopharmacol. 2004 May;92(1):93-101.

Pomegranate is known to contain estrogens (estradimone, and estriol) and show estrogenic diesyi

in mice. In this study, we investigated whether pgmanate extract is effective on experimental
menopausal syndrome in ovariectomized mice. Praloomg of the immobility time in forced swimming
test, an index of depression, was measured 14altgrsovariectomy. The bone mineral density (BMD)
of the tibia was measured by X-ray absorptiomety the structure and metabolism of bone were also
analyzed by bone histomorphometry. Administratibpa@megranate extract (juice and seed extract for
weeks to ovariectomized mice prevented the losgerfis weight and shortened the immobility time
compared with 5% glucose-dosed mice (control)dditton, ovariectomy-induced decrease of BMD was
normalized by administration of the pomegranateaext The bone volume and the trabecular number
were significantly increased and the trabeculaassjpn was decreased in the pomegranate-dosed grou
compared with the control group. Some histologimale formation/resorption parameters were
significantly increased by ovariectomy but weremalized by administration of the pomegranate ektrac
These changes suggest that the pomegranate erfrinits ovariectomy-stimulated bone turnoversit i
thus conceivable that pomegranate is clinicallgetfi’ze on a depressive state and bone loss in
menopausal syndrome in women.

Preliminary studies on the anti-angiogenic potétiggomegranate fractions in vitro and in vivo.
Angiogenesis. 2003;6(2):121-8.

We previously showed pomegranate seed oil and faadguice polyphenols to retard oxidation and
prostaglandin synthesis, to inhibit breast cane#irproliferation and invasion, and to promote Istea
cancer cell apoptosis. Here we evaluated the agibgenic potential of these materials in sevemsv
We checked a possible effect on angiogenic reguildly measuring vascular endothelial growth factor
(VEGF), interleukin-4 (IL-4) and migration inhibitp factor (MIF) in the conditioned media of estrage
sensitive (MCF-7) or estrogen resistant (MDA-MB-28Lman breast cancer cells, or immortalized
normal human breast epithelial cells (MCF-10A),vgndn the presence or absence of pomegranate seed
oil (SESCO) or fermented juice polyphenols (W). MEBas strongly downregulated in MCF-10A and
MCF-7, and MIF upregulated in MDA-MB-231, overafiaving significant potential for downregulation
of angiogenesis by pomegranate fractions. An awfifprative effect on angiogenic cells was shown i
human umbilical vein endothelial cell (HUVEC) amdmyometrial and amniotic fluid fibroblasts, and
inhibition of HUVEC tubule formation demonstratedan in vitro model employing glass carrier beads.
Finally, we showed a significant decrease in heothivessel formation using the chicken chorioatiant
membrane (CAM) model in vivo. 'In sum, these vagaglies employing different models in different



laboratories overall demonstrate for the first tameanti-angiogenic potential of pomegranate foast]
suggesting further in vivo and clinical investigais

Chemopreventive effects of pomegranate seed a@kimtumor development in CD1 mice.
J Med Food. 2003 Fall;6(3):157-61.
Hora JJ, Maydew ER, Lansky EP, Dwivedi C.

Department of Pharmaceutical Sciences, CollegdafrRacy, South Dakota State University, Brookings,
SD

Pomegranate seed oil was investigated for possiiecancer chemopreventive efficacy in mice. i th
main experiment, two groups consisting each o#3Bweek-old, female CD(1) mice were used. Both
groups had skin cancer initiated with an initigital exposure of 7,12-dimethylbenzanthracene atid w
biweekly promotion using 12-O-tetradecanoylphorti®lacetate (TPA). The experimental group was
pretreated with 5% pomegranate seed oil prior & @A application. Conclusions: Pomegrante seed
oil (5%) significantly decreased tumor incidenceytiplicity, and TPA-induced ODC activity. Overall,
the results highlight the potential of pomegrarssted oil as a safe and effective chemopreventieatag
against skin cancer.

Repeated oral administration of high doses of tiraggranate ellagitannin punicalagin to rats fod&ys
iS not toxic.

J Agric Food Chem. 2003 May 21;51(11):3493-501.

The water-soluble ellagitanin punicalagin has begorted to be toxic to cattle. Taking into accounat
this antioxidant polyphenol is very abundant in pgnanate juice (> or =2 g/L), the present study
evaluated the possible toxic effect of punicaldgiBprague-Dawley rats upon repeated oral
administration of a 6% punicalagin-containing d@t37 days. Punicalagin and related metabolite®we
identified by HPLC-DAD-MS-MS in plasma, liver, akéiney. Five punicalagin-related metabolites
were detected in liver and kidney, that is, twagit acid derivatives, gallagic acid, 3,8-dihydrdy-
dibenzo[b,d]pyran-6-one glucuronide, and 3,8,10yttroxy-6H-dibenzo[b,d]pyran-6-one. Feedstuff
intake, food utility index, and growth rate wergvkr in treated rats during the first 15 days withou
significant adverse effects, which could be duth&lower nutritional value of the punicalagin-ehed
diet together with a decrease in its palatabiliiyver food intake). No significant differences wéoend

in treated rats in any blood parameter analyzedy@ing the antioxidant enzymes gluthatione perasél
and superoxide dismutase) with the exception od arel triglycerides, which remained at low values
throughout the experiment. Although the reasorferdecrease is unclear, it could be due to thedow
nutritional value of the punicalagin-enriched digth respect to the standard rat food. Histopatiicki
analysis of liver and kidney corroborated the absef toxicity. In principle, the results reporteere,
together with the large safety margin considenedicate the lack of toxic effect of punicalagirrats
during the 37 day period investigated. Howeverng@glknto account the high punicalagin content of
pomegranate-derived foodstuffs, safety evaluatimukl be also carried out in humans with a lowesedo
and during a longer period of intake.



Pomegranate juice flavonoids inhibit low-densipolprotein oxidation and cardiovascular diseases:
studies in atherosclerotic mice and in humans.

Drugs Exp Clin Res. 2002;28(2-3):49-62.

The beneficial health effects attributed to thestomption of fruit and vegetables are related, adtlan
part, to their antioxidant activity. Of specialéngst is the inverse relationship between the intdk
dietary nutrients rich in polyphenols and cardiawdar diseases. This effect is attributed to pogyyis’
ability to inhibit low-density lipoprotein (LDL) ddation, macrophage foam cell formation and
atherosclerosis. Pomegranate polyphenols can pidicagainst cell-mediated oxidation via two
pathways, including either direct interaction af fiolyphenols with the lipoprotein and/or an indire
effect through accumulation of polyphenols in aalemacrophages. Pomegranate polyphenols were
shown to reduce the capacity of macrophages tatixely modify LDL, due to their interaction with
LDL to inhibit its oxidation by scavenging reactiogygen species and reactive nitrogen specieslaad a
due to accumulation of polyphenols in arterial mabiages; hence, the inhibition of macrophage lipid
peroxidation and the formation of lipid peroxidelrimacrophages. Furthermore, pomegranate
polyphenols increase serum paraoxonase activigyltieg in the hydrolysis of lipid peroxides in
oxidized lipoproteins and in atherosclerotic lesiofihese antioxidative and antiatherogenic effefcts
pomegranate polyphenols were demonstrated in @gavell as in vivo in humans and in atheroscleroti
apolipoprotein E deficient mice. Dietary supplenagion of polyphenol-rich pomegranate juice to
atherosclerotic mice significantly inhibited thevd®pment of atherosclerotic lesions and this may b
attributed to the protection of LDL against oxidati

Studies on antioxidant activity of pomegranate (Paigranatum) peel extract using in vivo models.
J Agric Food Chem. 2002 Aug 14;50(17):4791-5.

Pomegranate (Punica granatum) peel extracts frempdmegranate tree fruit have been shown to possess
significant antioxidant activity in various in vittmodels. Dried pomegranate peels were powdered and
extracted with methanol for 4 h. The dried metharektract was fed to albino rats of the Wistaaisty
followed by carbon tetrachloride (CCl4), and theels of various enzymes, such as catalase, pesxida
and superoxide dismutase (SOD), and lipid peroiidatere studied. Treatment of rats with a single
dose of CCl4 at 2.0 g/kg of body weight decreaseddvels of catalase, SOD, and peroxidase by®1, 4
and 89% respectively, whereas the lipid peroxidetiaue increased nearly 3-fold. Pretreatment ef th
rats with a methanolic extract of pomegranate peBD mg/kg (in terms of catechin equivalents)
followed by CCl4 treatment causes preservatioratdlase, peroxidase, and SOD to values comparable
with control values, wheres lipid peroxidation vimeught back by 54% as compared to control.
Histopathological studies of the liver were alstrieal out to determine the hepatoprotection effect
exhibited by the pomegranate peel extract agdmestoxic effects of CCl4. Histopathological studiés

the liver of different groups also support the potive effects exhibited by the MeOH extract of
pomegranate peel by restoring the normal hepathitecture. Pomegranite juice.

Anti-oxidative effects of pomegranate juice constiopby diabetic patients on serum and on
macrophages.



Atherosclerosis. 2006 Aug;187(2):363-71. The LiRieksearch Laboratory, Technion Faculty of
Medicine, The Rappaport Family Institute for Reshan the Medical Sciences, Rambam Medical
Center, 31096 Haifa, Israel.

In the present study, we investigated the effecppmegranate juice; which contains sugars andnpote
anti-oxidants) consumption by diabetic patientbtmod diabetic parameters, and on oxidative siress
their serum and macrophages. Ten healthy subjeatsrols) and 10 non-insulin dependent diabetes
mellitus (NIDDM) patients who consumed pomegranaitee (50ml per day for 3 months) participated in
the study. In the patients versus controls serweldeof lipid peroxides and thiobarbituric acid ctee
substances (TBARS) were both increased, by 3509 atd respectively. Pomegranate juice
consumption did not affect serum glucose, cholekterd triglyceride levels, but it resulted in a
significant reduction in serum lipid peroxides arBiARS levels by 56% and 28%. Pomegranate juice
consumption significantly reduced cellular perosidley 71%), and increased glutathione levels (by
141%). We thus conclude that pomegranate juicewption by diabetic patients did not worsen the
diabetic parameters, but rather resulted in antaiie effects on serum and macrophages, whickdcou
contribute to attenuation of atherosclerosis dgymient in these patients.

Effects of pomegranate juice consumption on myaaaperfusion in patients with coronary heart
disease.

Am J Cardiol. 2005 Sep 15;96(6):810-4. Sumner Mibp&EEller M, Weidner G, Daubenmier JJ, Chew
MH, Marlin R, Raisin CJ, Ornish D. The Preventivedicine Research Institute, Sausalito, California,
USA.

We investigated whether daily consumption of poraggte juice for 3 months would affect myocardial
perfusion in 45 patients who had CHD and myocaitd@iemia in a randomized, placebo-controlled,
double-blind study. Patients were randomly assignedl of 2 groups: a pomegranate juice group (240
ml/day) or a placebo group that drank a beveraginaifar caloric content, amount, flavor, and color
After 3 months, the extent of stress-induced ischetacreased in the pomegranate group but increased
in the control group. This benefit was observeduiitt changes in cardiac medications, blood sugar,
hemoglobin Alc, weight, or blood pressure in eitp@up. In conclusion, daily consumption of
pomegranate juice may improve stress-induced mgaldschemia .



