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» The demographic and anthropometric information including age,
height, weight and waist circumference were obtained in health
centres, by a trained paramedic.

» Serum hs-CRP concentration was estimated using an
Immunoturbidimetry method, with detection limit of 0.06 mg/L (Pars
Azmun, Karaj, Iran).

» The vitamin D measurements were made using an
electrochemiluminescence method (Roche, Basel, Switzerland) using
Roche, Cobas, Germany Kit.
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The serum concentrations of calcium and albumin were
assessed using Pars Azmoon kits (Tehran, Iran), in accordance
with the instructions provided. Albumin-corrected calcium
was calculated using the following formulae (Sava et al. 2005):

Corrected total calcium (mg/dl) : ([4— albumin (g/l)] x ﬂ.B)

+ total serum calcium (mg/dl)

Corrected total calcium (mmol/l)
= Corrected total calcium (mg/dl) x 0.25.
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Definition of hypertriglyvceridemia

The definition of hypertriglyceridemia was based on
the WNational Cholesterol Education Program-Adult
Trecatment Panel III (NCEP ATPIII), which defined
normal TG level as <150 mg/dl. borderline high as 150-
199 mg/dl, high as 200-499 mg/dl and very high TG as
=500 mg/dl (31).
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Urinary tract infections (UTI) were identified by
positive urine culture (> 100,000 colony-forming
units/mL) and/or febrile conditions. Any clinical
symptoms of UTI such as frequency, urgency,
dysuria, suprapubic pain, and hematuria were
confirmed by laboratory examination.
Intra-abdominal infections, such as peritonitis,
cholangitis, abdominal abscess formation, and pan-
creatitis were assessed by physicians” examination.
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Table 1: Patient characteristics Table 1. Demographic and anthropometric characteristics of study participants.
Patients categorization Frequency  yuriable Baseline value
Total 126
e (range), years 26 (176)  Dgeyears 1456:£153
::x :mdi.r]re:ale} ?L‘Efﬁﬁ' Menstrution, (%) 628 (B8.1%)
Exposed to smoking, n (%) 305 (324%)
PB sample B4 Weight, kg 88EN%
BM sample 42 Height, cm 15763 619
FAB B, kg N8+43
M1 34 W, am M4 £50
PA, MET/h/day 5284358

Mz 22 5B mmHg %29+
M3 1 DBP, mmHg 62391336
M4 14

M5 20 BMI = body mass index; WC = waist circurnference; PA = physical activity; SBP = systolic blood
” 2 pressure; DBP = diastolic blood pressure. Data are expressed as mean £ standard deviation (S0].
WHOQ classification

8;21) 10

t15;17) 14

inv 16) 10

t6:9) 2

Normal karyotype 70

Complex karyotype B

Other 12

PB=Peripharal blood; BM=Bone marmow; FAB=French-Amancan-Brtish
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Table 1 Demographic. anthropometrics and hematological character-
istics of IBS and No-1BS women

Variable No-1BS (n=151) IBS (n=31) P value®
Age (years) 20.7 + 1.7 20.4 + 4.0 0.48
BMI (kg/m”) 209429 20.34+ 2.8 0.32
SBP (mmHg) 10.6 +0.96 10.8 +0.99 0.44
DBP (mmHg) 7.1 +0.75 7.44+077 0.56
WHR 0.73 +0.04 0.74 +0.03 0.46
Hematological indices
WBC (10" cells/L) 6.8+ 1.8 7.1+ 1.9 0.46
RBC(10'? cells/L) 4.84+0.5 4.84+0.4 0.89
HCT (%) 41.6+3.6 41.1+3.3 0.46
Hb (g/dL) 139+ 1.4 13.81 1.6 0.67

Data presented as mean + SD

BMT body mass index, HH hemoglobin, HCT hematocrit. 7BS irritable
bowel syndrome. SBFP systolic blood pressure. DBP diastolic blood
pressure. WHR waist: hip ratio

AUsing independent sample 7T test
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TABLE TIT. (BC at Baseline and 12 Week After Intervention in Healthy Adolescent Girls Who Received Mega Dose Vitamin D Supplements

Before supplementation After supplementation P-value
White bood cell count (billion cellsiL) 6371234 6,312 166 0.557
Red blood cell count (million cells/L) 4991041 493 £0.65 0.144
Hemoglobin (grams/dL) l40i£224 1400 £ 183 0.807
Hematoerit (perceni) 4164 L b5 4336 £55] 0,394
Mean corpuscular volume (fLfred cdl) 8741+ 680 BR.13+5.76 <0001
Mean corpusculir hemoglabin (pgleel) A EIRT BHI£IN <00
Mean corpuscular hemoglobin concentration (g/dL) 1T+ 1310 0004
Platelets (billion/L) 26090+ 69,10 240,09 60,02 <0001
Lymphacytes (percent] 36.57 1 §.49 3514850 0.037
Neutraphils (percent) 55,171 9,68 52,384 943 <0001
Platelet distribution widh [percent) 12761197 12,704 196 0471
e cell distribution width (percent] 1251£ 118 12754102 <0001
Mezn platelet volume (1) 10064 1,78 10,074 0.90 032
Flatelet larger cell ratio 660+ 761 20.00+718 (041

Data are expressed as mean £ 50,
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Tabled Comelation matix berween the fal-soluble vitamins and infammatory markers using speanman comelation anal vsis

Vanabh it A
Serum Vit D r 0.5
o .03 ViiD
Serum Vit E r 0.0 0.24
P 0068 0.001 Vit E
Seumhs-CRP 1 ~001 —0@ 030
P 0.91 (158 0001 hs-CRP
Anti-hsp2 7 r Sk -0 —006 0003
P 0.22 0.12 0.10 0.95 Anti-hsp27
RDW r - 0.1 -0 -000  -002 0.12
P 0.30 044 027 062 .04 RDW
NLR r - 004 006 -006  —006 0.0 - 003
p 0,70 0.18 051 0.20 071 DA% NLR
PLR r ~005 -0 -008  -002 0.04 0.01 0.74
P 00,58 037 038 0.64 053 0.7% < 0.00] PLR
RPR r —0008  -002 -004 -0 0.06 0.38 — 0 ~0.49
p 0.9 (.60 0.70 037 030 < 0001 034 < 0,001
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In the name of God
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o Effects of 3-hydroxy-3-methylglutaryl coenzyme A reductase
inhibitors on ageing: Molecular mechanisms

o The role of TFEB in tumor cell autophagy: Diagnostic and
therapeutic opportunities

o The Therapeutic Potential of Targeting Tumor Microenvironment in
Breast Cancer: Rational Strategies and Recent Progress

o Effects of curcumin on hypoxia-inducible factor as a new therapeutic

target
o Role of the NLRP3 inflammasome in cancer
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NLRP3 inflammasome as a treatment target in atherosclerosis: A focus on
statin therapy

ABSTRACT

Activation of NOD-like receptor (NLR) family and pyrin domain containing 3 (NLRP3) inflammasome con-
tributes to inflammation and may lead to atherosclerosis. The NLRP3 inflammasome as a molecular platform
regulates the activation of ATP signaling, K* efflux, cathepsin-B activity, lysosomal function and pro-in-
flammatory cytokines (i.e. IL-1§ and IL-18). Statins has been widely prescribed for the treatment of hyperlipi-
demia and cardiovascular diseases. In addition to lipid-lowering effect, statins have immunomodulatory, anti-
inflammatory, antioxidant and antiapoptotic functions. An increasing number of studies indicated NLRP3 in-
flammasome and their downstream mediators as important targets for statin drugs in inflammatory diseases. In

this review, we discussed different aspect of the NLRP3 inflammasome signaling pathways and focused on the

effect of statin drugs on NLRP3 inflammasomes in association to atherosclerosis in order to elucidate possible
targets for future research and clinical settings.




Inflammatory Biomarkers
for Cardiovascular Risk Stratification
in Familial Hypercholesterolemia

Abstract Familial hypercholesterolemia (FH) is a frequent autosomal genetic dis-
ease characterized by elevated concentrations of low-density lipoprotein cholesterol
(LDL) from birth with increased risk of premature atherosclerotic complications.
Accumulating evidence has shown enhanced inflammation in patients with FH. In
vessels, the deposition of modified cholesterol lipoproteins triggers local inflamma-
tion. Then, inflammation facilitates fatty streak formation by activating the endothe-
lium to produce chemokines and adhesion molecules. This process eventually results
in the uptake of vascular oxidized LDL (OxLDL) by scavenger receptors in
monocyte-derived macrophages and formation of foam cells. Further leukocyte
recruitment into the sub-endothelial space leads to plaque progression and activation
of smooth muscle cells proliferation. Several inflammatory biomarkers have been
reported in this setting which can be directly synthetized by activated inflammatory/
vascular cells or can be indirectly produced by organs other than vessels, e.g., liver.
Of note, inflammation is boosted in FH patients. Inflammatory biomarkers might
improve the risk stratification for coronary heart disease and predict atherosclerotic
events in FH patients. This review aims at summarizing the current knowledge about
the role of inflammation in FH and the potential application of inflammatory bio-
"markers for cardiovascular risk estimation in these patients. L
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Effects of curcumin on hypoxia-inducible factor as a new therapeutic target

Review

ABSTRACT

Hypoxia-inducible factor-1 (HIF-1) is a transcription factor that consists of two subunits, the HIF-1a and HIF-1p I
(ARNT). Under hypoxic conditions, HIF-1 is an adaptive system that regulates the transcription of multiple genes

associated with growth, angiogenesis, proliferation, glucose transport, metabolism, pH regulation and cell death.

However, aberrant HIF-1 activation contributes to the pathophysiology of several human diseases such as

cancer, ischemic cardiovascular disorders, and pulmonary and kidney diseases. A growing body of evidence

indicates that curcumin, a natural bicactive compound of turmeric root, significantly targets both HIF-1 sube

units, but is more potent against HIF-1a. In this review, we have summarized the knowledge about the phar-

macological effects of curcumin on HIF-1 and the related molecular mechanisms that may be effective candidates

for the development of multi-targeted therapy for several human diseases.




REVIEW ARTICLE

Vitamin D as a Potential Therapeutic Option in Cancer Treatment: Is There a Role
for Chemoprevention?

Abstract: Background: Vitamin D (Vit D) serves as a precursor to the potent steroid hormone calcitriol, which
regulates numerous genes that control homeostasis, epithelial cell differentiation, proliferation, and apoptosis.
Low level of Vit D is implicated in the development and progression of several diseases including bone frac-
tures, cardiovascular disease, diabetes mellitus, and cancers. The present review highlights the role of vitamin D
in cancer with a particular emphasis on genetic variants related to Vit D metabolism as well as clinical trials of | .
Vit D supplementation as a potential therapeutic option in the treatment of cancer patients.

Methods: Data were collected following an electronic search in the Web of Science, Medline, PubMed, and
Scopus databases by using some keywords such as “cancer”, “tumor”, “malignancy”, “vitamin D", “cholecalciferol”
and “calcitriol”

Results: The collected evidence from the studies revealed a consistent and strong association between Vit D
status and cancer risk and survival. The associations between Vit D-related genetic variants and cancer survival
support the hypothesis that Vit D may affect cancer outcomes. The mechanisms whereby Vit D reduces cancer
risk and increases survival are regulation of cellular differentiation, proliferation and apoptosis as well as de-
creased angiogenesis in tumor microenvironment and inhibition of metastasis.

Conclusion: There is a paucity of evidence-based recommendations for the optimal 25(0OH)D levels in patients
with cancer and the role of Vit D supplementation for primary or secondary prevention of cancer. Well-designed
and sufficiently powered randomized clinical trials are necessary to assess the clinical application of Vit D in
enhancing the clinical efficacy of standard and adjuvant chemotherapy regimens.
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4. HIF-1 target genes

Hundreds of target genes are reported to be affected via HIF in
different cell types, in which their protein products regulate ery-
thropoiesis, angiogenesis, metabolism, pH regulation, stem cell main-
tenance, inflammation, autophagy, cell proliferation and survival, glu-
cose metabolism, immunity, cell invasion and metastasis [53]. Thus,
HIF-1, HIF-2 and HIF-3 are actively involved in the pathophysiology of
several human diseases such as benign and malignant neoplasms, is-
chemic cardiovascular disorders, pulmonary and kidney disease [53].
Activation of HIF-1 leads to the over-expression of more than 100 po-
tential target genes that are integrally involved in tumor metastasis,
angiogenesis, energy metabolism, cell differentiation and apoptosis
[54] (Fig. 3).

5 _HIE.1 and cancer

5.1. Tumor angiogenesis

Vascular differentiation is an important aspect tumor pathology and
progression. HIF1 stimulates angiogenic response by inducing the ex-
pression of vascular endothelial growth factor (VEGF), nitric oxide
synthase (NOS), stromal cell-derived factor 1 (SDF1) and adrenome-
dullin (ADM)], stem cell factor (SCF) and angiopoietin 2 (ANGPT2)
[55,56]. Calcitonin receptor-like receptor (CRLR), a G protein receptor
promoting angiogenesis and Semaphorin 4D (Sema4D), a member of
semaphorins, which promotes angiogenesis are regulated by HIF-1 ac-
tivity [57,58].

5.2. Metastasis

Tumor metastasis is a critical step in its progression. The tran-
scription factor TWIST which mediates epithelial-mesenchymal transi-
tion (EMT) and cancer metastasis is directly regulated by HIF-1 [59].
Apart from this, HIF-1 also regulates the expression of matric metallo-
proteases, E cadhedrins and adhesion molecules [60,61].

5.3. Glucose metabolism

A shift in glucose metabolism from mitochondrial oxidative to
anaerobic glycolysis is seen in cancer cells. Hexokinase (HK) 1, HK2,
glucose transporter (GLUT)1, GLUTS3, solute carrier family 2 member
1(SLC2A1), glyceraldehyde-3-P-dehydrogenase(GAPDH), pyruvate ki-
nase M(PKM) and lactate dehydrogenase A (LDHA) have been shown to
be regulated by HIF-1 [62]. Two glycolytic enzymes, namely phos-
phoglycerate kinase 1 (PGK 1) and pyruvate kinase M2 (PKM2)
monocarboxylate transporter MCT4 and pyruvate dehydrogenase ki-
nase 1 (PDK1) are also transactivated by HIF-1 resulting in a shift in
energy metabolism in cancer cells [63,64].

5.4. Cell proliferation and survival

Hypoxic culture appears to be necessary to maintain full plur-
ipotency of human embryonic stem (hES) cells. Erythropoietin (EPO),
insulin-like factor-2 (IGF2), transforming growth factor-a (TGF-a),
plasminogen activator inhibitor-1 (PAI-1), connective tissue growth
factor (CTGF) and platelet derived growth factor (PDGF)], are con-
trolled by HIF-1

6._HIE-1_and fibrasis

Fibrosis, characterized by increased extracellular matrix (ECM) de-
position, and widespread vasculopathy is associated with chronic hy-
poxia [65]. HIF-1a is implicated in producing excessive ECM, which is
the underlying cause of fibrosis [66]. High levels of expression of HIF-
la was found in fibrotic dermal fibroblasts cultured under hypoxic
conditions. HIF-1a induces collagen hydroxylation and normal collagen
secretion in hypoxia by directly activating transcription of the collagen
prolyl 4-hydroxylase enzyme (P4H) and pyruvate dehydrogenase kinase
1 (Pdk1) [67].

7. HIF and vascular remodeling

Dysregulated proliferation of endothelial cells (ECs) and an increase
in the number and volume of arterial smooth muscle cells (ASMC)
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2. TARGETING ANGIOGENESIS IN GI TRACT"

2.1. Gastric Cancer

Aberrant tumor angiogenesis is considered to be a fundamental
*hallmark” of cancer progression [11]. Through in cancer develop-
ment, some angiogenic factors release in response to hypoxia and
nutrient depletion. The phenomenon of generation of a blood vessel
and/or germinate from pre-existing ones is specifically introduced
by VEGF, which is secreted via tumor and stromal cells. Over-
expression of VEGF factor in tumors is associated with a poor
prognosis in gastric cancer (GC) patients. Up to now, two alterna-
tive pharmacological approaches have been designed to regulate
angiogenic signaling in the treatment of cancers: (a) Reduction of
angiogenic fact cancer by monoclonal antibodies (mAbs), for in-
stance; the anti-VEGF antibody (e.g. bevacizumab), or recombinant

2.2. Hepatocellular Carcinoma

HCC has been known as a highly angiogenic tumor and charac-
terized by increased vascularity on imaging studies. However,
antiangiogenic therapy in patients with unresectable HCC appears
to be the best choice.

The first phase III trial in advanced HCC was conducted to
compare sorafenib with placebo as the first line treatment. Soraf-
enib significantly ameliorated OS despite negligible RRs [31]. It
improved significantly PFS rather than OS with controlled toxicity
in a second trial of the Asia-Pacific region [32]. But, attempts to
utilize broader-spectrum kinase inhibitors [33] and less tolerable

! Academic Writing }—‘

2.3. Pancreatic Cancer

By contrast to other tumors, anti-angiogenic agents have not
succeeded to create a noteworthy effect on OS in pancreatic cancer
(PC) [42]. After primarily hopeful phase II studies, several phase III
trials were conducted, but primary endpoint was not seen in any of
them. These clinical trials compared gemcitabine + bevacizumab,
[43] and gemcitabine versus erlotinib + bevacizumab in advanced
PC [44]. Although PFS was ameliorated in the second trial, OS did
not significantly increase. Other agents such as aflibercept and axit-
inib, have been examined in combination with gemcitabine, and
failed to provide any beneficial effect [45].

2.4. Colorectal Cancer

Bevacizumab showed significant enhancement in OS, PFS, and
RR in patients with metastatic CC, and led to approval as a VEGF-
antiangiogenic agent (31). The advantage of adding bevacizumab to
cytotoxic therapy was confirmed in the second-line treatment (32).

By using aflibercept, a soluble receptor of VEGFRI and
VEGFR2, improvement in chemotherapy of patients with disease
progression after pre-oxaliplatin therapy was achieved (33). In
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2.2. Polyunsaturated fatty acids

It has been reported that consumption of n-3 polyunsaturated fatty
acids (PUFAs) has advantageous effects on inflammatory diseases by
alleviating inflammation [137]. Preliminary researches displayed that
fish oil consumption could increase Foxp3 expression and Treg popu-
lation in animal models of inflammatory diseases [138,139]. Yessoufou
and co-workers have also demonstrated that the treatment of Tregs with
n-3 PUFAs overexpressed Treg markers such as Foxp3 at both tran-
scription and translation levels, but reduced their immune suppressive
function via down-expressing immunosuppressive factors such as IL-10

2.3. Mushroom extract

A large number of mushrooms have been used as common folk
immune potentiators against cancer and many polysaccharides and
protein-polysaccharide complexes with anti-tumor potency have been
derived from mushrooms [147]. The mushroom Agaricus blazei Murill
(AbM), also known in Brazil as “Cogumelo do Sol”, has long been used
as a food and for medicinal purposes. In a phase I clinical study of
cancer patients, consumption doses of AbM 1.8, 3.6, 5.4g/day
(granulated powder) for six months was well tolerated [148]. This
mushroom has been used in a variety of diseases, including diabetes,
arteriosclerosis, allergic/asthma, hepatitis, hypercholesterolemia, heart
disease and cancer. These effects are mediated by the AbM-mediated
stimulation of innate immune systems [149]. In a randomized, double-
blind, placebo-controlled study, AbM was tested in 40 patients with
multiple myeloma undergoing intensive chemotherapy plus autologous
stem cell transplantation; 19 patients (47.5%) received adjuvant

2.5. Devil's club

The ethnobotanical Devil's club (Oplopanax horridus Miq.) as a de-
ciduous shrub belongs to the Araliaceae family. It is associated to tax-
onomy of the well-known medicinals, for instance Asian ginseng (Panax
ginseng), American ginseng (Panax quinquefolius L.), and Siberian gin-
seng (Acanthopanax senticosus) (Fig. 1) [159]. For centuries, the inner
bark of aerial stems, root and berries of this plant has been frequently
used as decoctions, poultices, chewing, and consumption of pastes for
the prevention and treatment of rheumatoid arthritis, cancer, auto-
immune diseases, diabetes, infections, pneumonia, dandruff, lice and
colds [160,161]. Innovative in vivo model of acute myeloid leukemia
demonstrated that Devil's club root extract increased the murine sur-
vival through mitigating Tregs and increasing CD8 T cell activity
[162].

2.6. Polysaccharides

Polysaccharides are macromolecular biopolymers, composed of
complex carbohydrates including at least ten monosaccharides joined
through glycosidic bonds which can be linear or branched.
Carbohydrates have a generalized formula C,(H,0), where x would be
a number in the value of 200-2500. Structurally, polysaccharides are
differ according to the variation in architecture of monosaccharide re-
sidues, glycosidic bonds, molecular weights, sugar sequence, and de-
grees of polymerization and branching [163]. There are two types of
polysaccharides: homopolymers in which polymer is made up by si-
milar monosaccharides, or heteropolymers, in which polymer consists
of more than two types of monosaccharides [164].
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