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ABSTRACT

Pterostilbene (trans-3,5-dimethoxy-4'-hydroxystilbene; CAS 537-
42-8; molecular formula C16H1603; molecular weight 256.30
g/mol) is a dimethylated analog of resveratrol first isolated from
Pterocarpus marsupium heartwood in 1940 and subsequently
identified in Vaccinium corymbosum (blueberry), Vaccinium ashei
(rabbiteye blueberry), Vitis vinifera (grape), and several other
plant species. The two methoxy groups at the 3- and 5-positions of
the A-ring replace two of the three free hydroxyl groups present in
resveratrol, conferring approximately fourfold greater
lipophilicity, substantially reduced first-pass glucuronidation and
sulfation, oral bioavailability of approximately 60 to 80 percent
(compared to approximately 20 percent for resveratrol), a plasma
elimination half-life of approximately 105 minutes (compared to
approximately 14 minutes for resveratrol), and enhanced
penetration across the blood-brain barrier. These
pharmacokinetic advantages have positioned pterostilbene as a
bioavailability-optimized stilbenoid for research into the
pleiotropic pharmacology shared with the broader stilbene class.
The molecular pharmacology of pterostilbene centers on four
principal signaling axes. First, pterostilbene activates sirtuin 1
(SIRT1) and downstream PGC-1lalpha deacetylation, promoting
mitochondrial biogenesis, fatty acid oxidation, and cellular stress
resistance. Second, it activates AMP-activated protein kinase
(AMPK), suppressing hepatic gluconeogenesis, promoting glucose
uptake, and enhancing lipid catabolism. Third, it activates the
Nrf2/Keapl antioxidant response element pathway by directly
disrupting the Keapl-Nrf2 protein-protein interaction and by
epigenetic derepression of the Nrf2 promoter, inducing
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downstream expression of heme oxygenase-1 (HO-1), NAD(P)H
quinone dehydrogenase 1 (NQO1), superoxide dismutase, and
catalase. Fourth, it inhibits NF-kappaB and AP-1 transcriptional
activity, attenuating pro-inflammatory mediator expression
including inducible nitric oxide synthase, cyclooxygenase-2,
tumor necrosis factor alpha, and interleukin-1 beta. Additional
preclinical activity includes modulation of PI3K/Akt/mTOR
signaling in oncology models, induction of apoptosis and
autophagy in multiple cancer cell lines, and anti-angiogenic
effects through suppression of vascular endothelial growth factor
and matrix metalloproteinase-9. The clinical evidence base for
pterostilbene in humans is modest but growing. The principal
randomized controlled trial (Riche et al., 2014) evaluated
pterostilbene at 50 mg and 125 mg twice daily for 6 to 8 weeks in
80 hypercholesterolemic adults and reported significant
reductions in systolic blood pressure (7.8 mmHg, p < 0.01) and
diastolic blood pressure (7.3 mmHg, p < 0.001) at 250 mg/day,
with no adverse effects on hepatic, renal, or glucose markers. The
same trial identified a significant increase in low-density
lipoprotein cholesterol (17.1 mg/dL, p = 0.001) with pterostilbene
monotherapy, an effect attenuated by concurrent grape extract
administration. A second major clinical program evaluated the
combination of nicotinamide riboside and pterostilbene (NRPT,
marketed as Basis by Elysium Health) in a randomized, double-
blind, placebo-controlled trial of 120 healthy adults aged 60 to 80,
demonstrating dose-dependent increases in whole blood NAD+ of
approximately 40 percent at the recommended dose and
approximately 90 percent at double dose after four weeks
(Dellinger et al., 2017). Subsequent NRPT trials have reported
reduction of hepatic inflammation markers in nonalcoholic fatty
liver disease and safety in acute kidney injury. Preclinical
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pharmacology is extensive. In rodent models, pterostilbene at
doses of 10 to 100 mg/kg has demonstrated neuroprotection in
Alzheimer's disease models (aluminum chloride-induced,
streptozotocin-induced, amyloid-beta 25-35-induced),
improvement in spatial and working memory, antidiabetic activity
through AMPK-mediated suppression of hepatic gluconeogenesis,
anticancer activity across breast, colon, prostate, lung, gastric,
pancreatic, and oral cancer cell lines and xenograft models, and
anti-inflammatory activity in models of colitis, myocardial
ischemia, and acute lung injury. The compound crosses the blood-
brain barrier and has been characterized as a more potent
neuromodulator than resveratrol at equivalent doses in aging and
Alzheimer's disease models (Chang et al., 2012). Pterostilbene is
commercially available as a dietary supplement and as a research-
grade chemical from multiple suppliers. It is not approved as a
pharmaceutical in any jurisdiction. The compound is generally
recognized as safe at doses up to 250 mg/day based on the
available human safety data, with the LDL cholesterol elevation
representing the principal metabolic safety signal requiring
monitoring. This monograph reviews the chemistry, natural
sources, and synthesis of pterostilbene; the multi-target molecular
pharmacology; pharmacokinetics and metabolism; the preclinical
evidence base across neuroprotection, oncology, metabolic
disease, and inflammation; the human clinical evidence; sourcing
and quality verification; reconstitution and handling; stack-
interaction considerations; adverse events and safety signals; and
a comparative assessment of five stilbenoid and polyphenol
alternatives against pterostilbene on five competency standards.
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1. Compound Identitication

1.1 Names, synonyms, and registry identifiers

Common name: Pterostilbene.
Chemical Abstracts Service registry number: 537-42-8.

International Union of Pure and Applied Chemistry name: 4-[(E)-2-(3,5-
dimethoxyphenyl)ethenyl]phenol.

Alternative chemical names: trans-3,5-dimethoxy-4-hydroxystilbene; 3,5-
dimethoxy-4"-hydroxystilbene; 3'5'-dimethoxy-4-stilbenol.

PubChem CID: 5281727.
ChEBI ID: CHEBI:8633.
DrugBank ID: DB12517.

The compound is referenced in the phytochemistry literature under its botanical
source names, principally as "the dimethylated stilbene from Pterocarpus" or "the
blueberry stilbenoid." In the dietary supplement market, pterostilbene is sold un-
der proprietary trade names including pTeroPure (ChromaDex, discontinued for
new orders in 2019) and as a component of Basis (Elysium Health, in combination

with nicotinamide riboside).

1.2 Structural class and chemistry

Pterostilbene is a stilbenoid, a member of the stilbene structural class defined by
the 1,2-diphenylethylene (C6-C2-C6) carbon skeleton. Within this class, it belongs to
the trans-stilbene subgroup bearing oxygenated substituents on both aromatic
rings. The compound is the 3,5-di-O-methyl ether of resveratrol (trans-3,5,4'-trihy-
droxystilbene), with the two methoxy groups located on the A-ring (positions 3 and
5) and a single free hydroxyl group retained on the B-ring (position 4') [1].

Molecular formula: C16H1603.

Exact mass: 256.1099 g/mol (monoisotopic).
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Molecular weight: 256.30 g/mol.

Physical properties: White to pale yellow crystalline powder. Melting point 89 to
92 degrees Celsius. Boiling point approximately 420 degrees Celsius. Density ap-
proximately 1.17 g/cm3. Practically insoluble in water; soluble in dimethyl sulfox-
ide, ethanol, methanol, and other polar organic solvents. The compound is sensi-
tive to oxidation on prolonged air exposure and to photoisomerization under ultra-
violet light, the latter producing the cis-isomer which has reduced biological
activity.

Stereochemistry: The biologically active and commercially supplied form is the
trans (E) geometric isomer, with the two aromatic rings in the trans configuration
across the central ethylene bridge. The cis (Z) isomer is produced by ultraviolet ir-
radiation and has substantially lower activity in most pharmacological assays. No
chiral centers are present; the compound is achiral.

LogP: Approximately 3.4 (calculated), compared to approximately 1.6 for resver-
atrol. The approximately fourfold increase in lipophilicity relative to resveratrol is
attributable to the replacement of two polar hydroxyl groups with nonpolar
methoxy groups and is the principal structural basis for the enhanced oral bioavail-
ability and membrane permeability of pterostilbene [2].

1.3 Natural sources

Pterostilbene was first isolated from the heartwood of Pterocarpus marsupium
(Indian kino tree, Fabaceae) in 1940 and was subsequently identified in Pterocarpus
santalinus (red sandalwood) heartwood [3]. The compound is a phytoalexin, syn-
thesized by the plant in response to fungal infection, ultraviolet irradiation, or
other biotic and abiotic stress. It has been identified in the following plant sources

at varying concentrations:

¢ Vaccinium corymbosum (highbush blueberry): approximately 99 to 520
nanograms per gram of fresh fruit, the highest dietary concentration identified
in commonly consumed foods [4].

¢ Vaccinium ashei (rabbiteye blueberry): similar concentrations to highbush
blueberry.

e Vitis vinifera (grape): present in grape skins and in fungal-infected grape
berries as a stress-induced phytoalexin.
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¢ Pterocarpus marsupium heartwood: the richest natural source by concentra-
tion; heartwood extracts have been used in traditional Ayurvedic medicine for
diabetes management.

* Pterocarpus santalinus (red sandalwood): present in heartwood.
* Dracaena cochinchinensis and Dracaena cambodiana: dragon's blood resin.

* Peanuts (Arachis hypogaea): trace amounts.

The dietary intake of pterostilbene from food sources is low (estimated at less than
1 mg/day from typical Western diets), substantially below the pharmacologically
active concentrations studied in human trials. Supplemental sources are therefore
required for achieving the 50 to 250 mg/day dose range evaluated in clinical

research.

1.4 Synthesis

Pterostilbene can be obtained by extraction from natural plant sources (principally
Pterocarpus heartwood), by chemical synthesis, or by biosynthetic production in
engineered microorganisms.

Chemical synthesis: The most common synthetic route is a Horner-Wadsworth-
Emmons reaction between 3,5-dimethoxybenzaldehyde and diethyl (4-
methoxybenzyl)phosphonate, followed by demethylation of the 4'-methoxy group
to yield the free 4'-hydroxyl. An alternative approach employs Wittig olefination or
Heck cross-coupling reactions [5]. The Perkin condensation and Knoevenagel con-
densation have also been applied. Synthetic pterostilbene is typically purified by
column chromatography and recrystallization from ethanol or hexane/ethyl acetate
mixtures to greater than 97 percent purity. The trans-selectivity of the olefination
reactions is high (typically greater than 95 percent E-isomer), and the product is
characterized by nuclear magnetic resonance spectroscopy, mass spectrometry,

and melting point determination.

Biosynthetic production: Pterostilbene can be produced in Escherichia coli and
Saccharomyces cerevisiae strains engineered with the stilbene biosynthetic path-
way. The pathway requires tyrosine ammonia lyase, p-coumarate:CoA ligase, stil-
bene synthase, and resveratrol O-methyltransferase; the last enzyme catalyzes the

transfer of two methyl groups from S-adenosyl methionine to the 3- and 5-hydroxyl
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positions of resveratrol [6]. Microbial production titers have improved substantially
in recent years but remain below the cost-competitiveness threshold for commer-
cial supply relative to chemical synthesis and plant extraction.
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2. Abstract

Pterostilbene (trans-3,5-dimethoxy-4"-hydroxystilbene; CAS 537-42-8) is a naturally
occurring dimethylated stilbenoid polyphenol that shares the core pharmacologi-
cal profile of the broader stilbene class, principally resveratrol, while exhibiting
substantially superior pharmacokinetic properties attributable to the two methoxy
substitutions at the 3- and 5-positions of the A-ring. The compound was first iso-
lated from Pterocarpus marsupium heartwood in 1940 and was identified in blue-
berries (Vaccinium spp.) in the early 2000s, an observation that catalyzed research
interest in the compound as a dietary-source stilbenoid with translational potential
[3, 4].

The pharmacokinetic advantages of pterostilbene over resveratrol are substan-
tial. Oral bioavailability in rats is approximately 67 percent for pterostilbene com-
pared to approximately 30 percent for resveratrol at equivalent doses, with peak
plasma concentrations approximately 36-fold higher for pterostilbene [2]. The
plasma elimination half-life in rodents is approximately 105 minutes for pterostil-
bene compared to approximately 14 minutes for resveratrol. The structural basis is
the replacement of two free hydroxyl groups (which are rapidly conjugated by he-
patic and intestinal UDP-glucuronosyltransferases and sulfotransferases) with
methoxy groups that resist phase II conjugation [7]. The enhanced lipophilicity ad-
ditionally promotes blood-brain barrier penetration, supporting central nervous

system pharmacology that is difficult to achieve with resveratrol.

The molecular pharmacology centers on activation of SIRT1, AMPK, and Nrf2
signaling, and inhibition of NF-kappaB-driven inflammation. These pathways con-
verge on mitochondrial biogenesis, oxidative stress defense, metabolic regulation,
and suppression of pro-inflammatory gene expression. Additional preclinical tar-
gets include PI3K/Akt/mTOR pathway modulation in oncology, PPAR-alpha activa-
tion in neuroprotection and lipid metabolism, and epigenetic modulation through
effects on histone acetylation and DNA methylation [8, 9].

The preclinical evidence base is extensive across neuroprotection (Alzheimer's
disease models, cerebral ischemia, aging-related cognitive decline), oncology
(breast, colon, prostate, lung, gastric, pancreatic, and oral cancer models), meta-
bolic disease (diabetes, obesity, nonalcoholic fatty liver disease), cardiovascular
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protection, and anti-inflammatory applications. Chang et al. (2012) demonstrated
that low-dose pterostilbene, but not resveratrol at equivalent doses, produced sig-
nificant neuromodulatory effects in aging SAMP8 mice through upregulation of
PPAR-alpha and modulation of cellular stress markers, establishing pterostilbene
as the more pharmacologically active stilbenoid in central nervous system applica-
tions [8].

The human clinical evidence base consists of a small number of randomized
controlled trials. The Riche et al. (2014) trial in 80 hypercholesterolemic adults
demonstrated blood pressure reduction at 250 mg/day with a concurrent LDL
cholesterol increase that represents the principal metabolic safety signal [10, 11].
The Dellinger et al. (2017) NRPT trial demonstrated safe and sustained NAD+ eleva-
tion in healthy elderly adults using the combination of nicotinamide riboside and
pterostilbene [12]. Subsequent NRPT trials have extended safety and efficacy obser-
vations to nonalcoholic fatty liver disease and acute kidney injury populations [13,
14].

Pterostilbene is sold as a dietary supplement and research chemical. It is not ap-
proved as a pharmaceutical in any jurisdiction. Investigators should treat the com-
pound as a research tool with promising but incompletely validated clinical phar-
macology, manage the LDL cholesterol signal as a monitoring consideration, and
apply analytical verification to all research-grade material.
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3. Discovery and Development History

3.1 Isolation and early characterization

Pterostilbene was first isolated and identified in 1940 from the heartwood of
Pterocarpus marsupium, a tree native to the Indian subcontinent long used in
Ayurvedic medicine for the management of diabetes and related metabolic condi-
tions [3]. The compound was characterized as a stilbenoid phytoalexin and was
noted for its structural relationship to resveratrol, itself first isolated from white
hellebore (Veratrum grandiflorum) roots in 1940 by Takaoka. The two compounds
share the trans-stilbene core but differ in the substitution pattern on the A-ring:
resveratrol bears three free hydroxyl groups (3, 5, and 4'), while pterostilbene bears
two methoxy groups (3 and 5) and one free hydroxyl (4').

3.2 Identification in dietary sources

The identification of pterostilbene in Vaccinium berries (blueberries) in the early
2000s by Rimando et al. (2004) at the United States Department of Agriculture
Agricultural Research Service marked a transition in the research trajectory of the
compound [4]. The USDA group quantified pterostilbene in blueberry fruit at ap-
proximately 99 to 520 ng/g fresh weight and noted the structural and pharmacologi-
cal similarities to resveratrol. The dietary source identification catalyzed research
interest from both the natural products pharmacology community and the dietary
supplement industry.

3.3 Bioavailability characterization

The landmark pharmacokinetic comparison between pterostilbene and resveratrol
was published by Kapetanovic et al. (2011) at the National Cancer Institute [2]. This
study administered equimolar oral doses of both compounds to Sprague-Dawley
rats and demonstrated that pterostilbene achieved approximately 36-fold higher
peak plasma concentrations, approximately 67 percent oral bioavailability (com-
pared to approximately 30 percent for resveratrol), and substantially longer plasma
persistence. The reduced susceptibility to hepatic and intestinal glucuronidation
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was identified as the principal mechanistic basis. This study established the phar-
macokinetic rationale for pterostilbene as a superior research tool for stilbenoid
pharmacology.

3.4 Commercial development

ChromaDex Corporation developed a branded pterostilbene ingredient (pTeroPure)
for the dietary supplement market and supplied material for the Riche et al. (2014)
clinical trial. In 2019, ChromaDex ceased new pterostilbene orders following the
publication of data demonstrating the LDL cholesterol increase in human subjects,
a commercial decision that reduced but did not eliminate supplement market avail-
ability [15]. Elysium Health developed the NRPT combination product (Basis), pair-
ing nicotinamide riboside with pterostilbene at a dose of 50 mg pterostilbene per
daily serving, and funded the Dellinger et al. (2017) clinical trial that established
NAD+ elevation in healthy elderly adults [12].

3.5 Current research-clinical state

Pterostilbene has not entered pharmaceutical development for any indication. The
compound is not the subject of an Investigational New Drug application at the
United States Food and Drug Administration in publicly available registries. The
current research state is one of extensive preclinical pharmacology across multiple
therapeutic domains, a small number of human trials demonstrating safety and
limited efficacy signals, and ongoing academic and industry interest in the com-
pound as a bioavailability-optimized stilbenoid for longevity, neuroprotection, and
metabolic health applications. The compound is available as a dietary supplement

and as a research chemical without prescription.
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4. Mechanism of Action

Pterostilbene is a multi-target polyphenol. Its principal molecular activities, char-
acterized in cell culture systems and confirmed in rodent models, are SIRT1 activa-
tion, AMPK activation, Nrf2/Keapl pathway induction, NF-kappaB/AP-1 transcrip-
tional suppression, and modulation of the PI3K/Akt/mTOR axis. These activities
converge on mitochondrial function, oxidative stress defense, metabolic regula-
tion, anti-inflammatory gene expression, and cell survival and proliferation

decisions.

4.1 SIRT1 activation and downstream signaling

Sirtuin 1 (SIRT1) is an NAD+-dependent protein deacetylase that regulates mito-
chondrial biogenesis, cellular stress resistance, insulin sensitivity, and inflamma-
tory gene expression through deacetylation of downstream targets including PGC-
lalpha, FOXO transcription factors, p53, and NF-kappaB p65 [16]. Pterostilbene acti-
vates SIRT1 in multiple cell types and in vivo, promoting PGC-lalpha deacetylation
and consequent mitochondrial biogenesis. The SIRT1 activation by pterostilbene
has been demonstrated to attenuate doxorubicin-induced cardiotoxicity through
PGC-lalpha-mediated enhancement of mitochondrial function [17], to protect
against oxidative stress-induced intestinal injury [18], and to ameliorate skeletal
muscle ischemia-reperfusion injury [19].

The SIRT1-mediated mechanism is the molecular basis for the neuroprotective
activity observed in amyloid-beta 25-35-induced cognitive deficit models, where
pterostilbene treatment rescued spatial memory through SIRT1-dependent path-
ways that were abolished by the SIRT1 inhibitor EX-527 [20].

4.2 AMPK activation

AMP-activated protein kinase (AMPK) is a master regulator of cellular energy ho-
meostasis. Pterostilbene activates AMPK through phosphorylation at Thr172, pro-
ducing downstream effects including suppression of hepatic gluconeogenic gene
expression (PEPCK, G6Pase), promotion of glucose transporter 4 (GLUT4) transloca-
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tion to the plasma membrane, enhancement of fatty acid oxidation through phos-
phorylation of acetyl-CoA carboxylase, and inhibition of lipogenic gene expression
through suppression of SREBP-1c [21, 22].

The AMPK activation contributes to the antidiabetic profile observed in rodent
models. In fructose-induced diabetic rats, pterostilbene ameliorated glycemic con-
trol, insulin sensitivity, and hepatic oxidative stress through AMPK-dependent
mechanisms [23]. In H4IIE hepatoma cells, pterostilbene suppressed hepatic gluco-
neogenic gene expression through AMPK activation with an efficacy comparable to

metformin at equivalent concentrations [21].

4.3 Nri2/Keapl pathway activation

The nuclear factor erythroid 2-related factor 2 (Nrf2) pathway is the principal tran-
scriptional regulator of the cellular antioxidant response. Under basal conditions,
Nrf2 is sequestered in the cytoplasm by Kelch-like ECH-associated protein 1
(Keapl) and targeted for proteasomal degradation. Pterostilbene activates the Nrf2
pathway through at least three mechanisms: direct disruption of the Keapl-Nrf2
protein-protein interaction by binding to basic amino acid residues in the Keapl
kelch domain [24]; epigenetic derepression of the Nrf2 promoter through reduction
of CpG island methylation [25]; and stimulation of histone acetylation at the Nrf2
promoter locus [25].

The downstream consequence is nuclear translocation of Nrf2, binding to an-
tioxidant response elements in target gene promoters, and induction of phase II
detoxification and antioxidant enzymes including heme oxygenase-1 (HO-1),
NAD(P)H quinone dehydrogenase 1 (NQO1), superoxide dismutase (SOD), catalase
(CAT), and glutathione S-transferase [24, 26]. The Nrf2-mediated antioxidant re-
sponse is the molecular basis for the cytoprotective effects observed in models of

oxidative damage, ferroptosis, and ischemia-reperfusion injury.

Li et al. (2020) demonstrated that pterostilbene induced Nrf2/HO-1 signaling and
potentially regulated NF-kappaB and JNK-Akt/mTOR signaling in neonatal rat mod-
els of ischemic brain injury, establishing a mechanistic link between Nrf2 activa-
tion and neuroprotection [26].
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4.4 NF-kappaB and AP-1 inhibition

Pterostilbene inhibits the transcriptional activity of nuclear factor kappa-light-
chain-enhancer of activated B cells (NF-kappaB) and activating protein-1 (AP-1), two
master regulators of inflammatory gene expression [27]. The inhibition is mediated
in part through SIRT1-dependent deacetylation of the NF-kappaB p65 subunit and
in part through AMPK-dependent phosphorylation events that suppress IkappaB ki-
nase activity. The downstream consequence is reduced expression of pro-inflam-
matory mediators including inducible nitric oxide synthase (iNOS), cyclooxyge-
nase-2 (COX-2), tumor necrosis factor alpha (TNF-alpha), interleukin-1 beta (IL-
1beta), and interleukin-6 (IL-6).

The convergence of SIRT1 activation and NF-kappaB suppression through the P-
AMPK-alpha/SIRT1/PGC-1alpha/NF-kappaB/P38 signaling axis has been character-
ized in alveolar epithelial cell models of influenza A virus-induced acute lung in-
jury, where pterostilbene reduced pro-inflammatory cytokine expression and at-
tenuated tissue damage [28].

4.5 PI3K/Akt/mTOR pathway modulation

In oncology models, pterostilbene modulates the phosphatidylinositol 3-
kinase/protein kinase B/mammalian target of rapamycin (PI3K/Akt/mTOR) signal-
ing cascade. The compound suppresses Akt phosphorylation in multiple cancer cell
lines, leading to downstream inhibition of mTOR-dependent protein synthesis, cell
cycle arrest (principally at GO/G1 and G2/M checkpoints), induction of apoptosis
through caspase-3 and caspase-9 activation, and induction of autophagy [29, 30].
The dual induction of apoptosis and autophagy is a notable feature of the pterostil-
bene anticancer mechanism; pharmacological blockade of autophagy augments
the growth-inhibitory effect, suggesting that autophagy serves a partially cytopro-
tective function in pterostilbene-treated cancer cells [30].

4.6 PPAR-alpha activation

Peroxisome proliferator-activated receptor alpha (PPAR-alpha) activation by pteros-
tilbene has been characterized as a component of the neuroprotective and lipid-
modulatory mechanisms. Chang et al. (2012) reported that pterostilbene, but not
resveratrol at equivalent doses, upregulated PPAR-alpha expression in the brains of

aging SAMP8 mice and that this upregulation was associated with modulation of
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cellular stress markers and improvement in cognition-related behavioral endpoints
[8]. PPAR-alpha activation promotes fatty acid oxidation, reduces triglyceride syn-
thesis, and exerts anti-inflammatory effects in the central nervous system and in

hepatocytes.
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5. Pharmacokinetics and Routes of
Administration

5.1 Absorption

Pterostilbene is well absorbed from the gastrointestinal tract after oral administra-
tion. Oral bioavailability in Sprague-Dawley rats is approximately 67 percent at a 56
mg/kg dose (compared to approximately 30 percent for resveratrol at the same
dose), reflecting the reduced susceptibility to first-pass conjugation [2]. Peak
plasma concentration (Cmax) values for pterostilbene are approximately 36-fold
higher than those of resveratrol at equivalent oral doses. Time to peak plasma con-
centration is approximately 1 to 2 hours in rats.

Human pharmacokinetic data are limited. Physiologically-based pharmacoki-
netic modeling predicts human oral bioavailability of approximately 43 percent,
with intestinal availability of approximately 13 percent and hepatic availability of
approximately 72 percent [31]. The lower human bioavailability prediction relative
to rat values is consistent with species differences in intestinal and hepatic conjuga-
tion enzyme activity. Despite this reduction, human bioavailability remains sub-
stantially higher than that of resveratrol.

5.2 Distribution

Pterostilbene has moderate to high volume of distribution, consistent with its
lipophilic character (LogP approximately 3.4). The compound crosses the blood-
brain barrier, a property demonstrated by direct measurement of brain tissue con-
centrations in rodent studies and by the central nervous system pharmacodynamic
effects observed at oral doses in aging and Alzheimer's disease models [8]. The en-
hanced blood-brain barrier penetration relative to resveratrol is attributable to the
greater lipophilicity and is a principal pharmacological advantage for neuroprotec-
tion applications.

Tissue distribution studies in rats have demonstrated accumulation in liver, kid-
ney, and brain. Plasma protein binding has not been precisely characterized in
published literature but is expected to be moderate to high based on the
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lipophilicity.

5.3 Metabolism

Pterostilbene undergoes predominantly phase II metabolism. The principal meta-
bolic pathways are glucuronidation (catalyzed by UDP-glucuronosyltransferases,
principally UGT1A1, UGT1A6, UGT1A9, and UGT2B7), sulfation (catalyzed by sulfo-
transferases), and to a lesser extent mono-O-demethylation by cytochrome P450 en-

zymes [2, 7].

The critical pharmacokinetic advantage over resveratrol resides in the reduced
efficiency of glucuronidation. Resveratrol, bearing three free hydroxyl groups, is
rapidly and extensively glucuronidated by hepatic and intestinal UGTs, producing
resveratrol-3-O-glucuronide and resveratrol-4'-O-glucuronide as major metabolites
with very short plasma half-life. Pterostilbene, bearing only a single free hydroxyl
group at the 4'-position, has substantially fewer sites available for conjugation, and
the glucuronidation efficiency at the 4'-hydroxyl is lower than that of the resvera-
trol hydroxyls [7]. The result is reduced first-pass metabolism and longer plasma

residence.

The plasma elimination half-life in rats is approximately 105 minutes for pteros-
tilbene, compared to approximately 14 minutes for resveratrol [2]. The clearance
rate of pterostilbene is significantly lower than that of resveratrol, consistent with
the reduced conjugation efficiency.

Phase I metabolism contributes a minor fraction of total clearance. CYP-medi-
ated O-demethylation at the 3- or 5-position can produce mono-desmethyl metabo-
lites that are subsequently conjugated. The specific CYP isoforms responsible have
not been comprehensively characterized, though CYP1A2 is implicated based on in
vitro data.

5.4 Drug-metabolizing enzyme interactions

Pterostilbene inhibits several drug-metabolizing enzymes at pharmacologically rel-
evant concentrations. Al-Shara et al. (2019) reported significant inhibition of
CYP2C8 (IC50 approximately 3.0 micromolar) and UGT1A6 (IC50 approximately 15.1
micromolar) [32]. Separate studies have identified potent inhibition of CYP2C9 (IC50
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approximately 0.12 micromolar), suggesting that pterostilbene at supplement doses
may produce clinically meaningful interactions with CYP2C9 substrates including
warfarin and phenytoin [33].

Jiang et al. (2019) characterized potent noncompetitive inhibition of UGT1A9 by
pterostilbene (IC50 0.92 micromolar, Ki 0.52 micromolar), and estimated that
pterostilbene supplementation at 100 mg/day or higher may produce at least a 50
percent increase in the area under the curve of drugs predominantly cleared by
UGT1A9, including propofol, mycophenolic acid, and certain nonsteroidal anti-in-
flammatory drugs [34].

5.5 Elimination

Renal excretion of conjugated metabolites (glucuronides and sulfates) is the princi-
pal elimination pathway. Less than 5 percent of an administered dose is excreted as
unchanged pterostilbene in urine. Biliary excretion contributes a minor fraction.
The elimination is therefore predominantly metabolic (phase II conjugation fol-
lowed by renal clearance of conjugates).

5.6 Routes of administration

Oral administration is the standard route for both dietary supplement use and re-
search applications. Pterostilbene is supplied as capsules or bulk powder for oral
ingestion, typically at 50 to 250 mg per dose. Intraperitoneal and intravenous routes
have been used in rodent pharmacology research. Topical formulations have been
explored for dermatological applications. Nanoparticle and nanoemulsion formula-
tions have been developed to further enhance bioavailability and tissue targeting
[35].
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6. Preclinical Pharmacology

6.1 Neuroprotection and cognitive enhancement

Pterostilbene has demonstrated neuroprotective activity in multiple rodent models

of neurodegeneration and aging-related cognitive decline.

Chang et al. (2012) reported that low-dose pterostilbene (but not resveratrol at
equivalent doses) was a potent neuromodulator in the SAMP8 accelerated aging
mouse model, producing significant improvement in radial arm water maze perfor-
mance, upregulation of PPAR-alpha expression, and positive modulation of mark-
ers of cellular stress, inflammation, and Alzheimer's disease pathology [8]. The
study established that pterostilbene was more pharmacologically active than
resveratrol in the central nervous system at equivalent oral doses, consistent with
the superior blood-brain barrier penetration.

In amyloid-beta 25-35-induced cognitive deficit models in mice, pterostilbene
rescued spatial memory through SIRT1-dependent mechanisms, with the neuropro-
tective effect abolished by concurrent administration of the SIRT1 inhibitor EX-527
[20]. In aluminum chloride-induced Alzheimer's disease models in rats, pterostil-
bene at 50 mg/kg and 100 mg/kg significantly increased spontaneous alternation
percentage (by 35.7 percent and 42.9 percent, respectively) and discrimination in-

dex (by 79.7 percent and 83.4 percent, respectively) [36].

Pterostilbene ameliorated intracerebroventricular streptozotocin-induced mem-
ory decline in rats, with improvements on Morris water maze and novel object
recognition tests associated with reduced oxidative stress, reduced acetyl-

cholinesterase activity, and restored antioxidant enzyme levels [37].

In neonatal rat models of ischemic brain injury, pterostilbene reduced infarct
volume, alleviated cerebral edema, decreased activated microglial cell counts, and
suppressed eNOS and IL-1beta expression through Nrf2/HO-1 pathway induction
[26].
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6.2 Anticancer activity

Pterostilbene has demonstrated antiproliferative, pro-apoptotic, and anti-

metastatic activity in cell culture and xenograft models across multiple cancer

types.

In breast cancer, pterostilbene inhibited growth of MCF-7, MDA-MB-231, and
other breast cancer cell lines through induction of apoptosis, cell cycle arrest, and
inhibition of Wnt signaling [30, 38]. Wang et al. (2012) demonstrated that pterostil-
bene simultaneously induced apoptosis, cell cycle arrest, and cytoprotective au-
tophagy in breast cancer cells, with blockade of autophagy augmenting the antipro-
liferative effect [30].

In colon cancer, pterostilbene and its derivative 3-hydroxypterostilbene demon-
strated potent anti-cancer effects in colon xenograft tumor models [39]. In lung can-
cer, pterostilbene activated endoplasmic reticulum stress pathways and induced
apoptosis and autophagy through inhibition of AKT and JNK pathways and activa-
tion of ERK1/2 [40]. In prostate cancer, pterostilbene in combination with histone
deacetylase inhibitors attenuated cancer progression through targeting of the
MTA1/HIF-1alpha signaling axis [41].

Pterostilbene enhanced chemosensitivity in pancreatic cancer cells and re-
versed cisplatin resistance in gastric and oral cancer cell lines through modulation
of AKT signaling and suppression of multidrug resistance protein 1 [42, 43].

The anticancer mechanism involves convergent suppression of PI3K/Akt/mTOR,
MAPK/ERK, JAK/STAT, and NF-kappaB signaling, with the net effect of inhibiting
cell proliferation, promoting apoptosis, suppressing angiogenesis (through VEGF

and MMP-9 downregulation), and inhibiting metastatic invasion [29].

6.3 Metabolic disease

In rodent models of type 2 diabetes and metabolic syndrome, pterostilbene has
demonstrated antidiabetic and lipid-lowering activity. Pterostilbene ameliorated
insulin sensitivity, glycemic control, and hepatic oxidative stress in fructose-in-
duced diabetic rats [23]. In H4IIE hepatoma cells, pterostilbene activated AMPK and
suppressed hepatic gluconeogenic gene expression, a mechanism parallel to met-
formin [21].

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 21



However, the metabolic disease evidence is not uniformly positive. Gomez et al.
(2022) reported that pterostilbene failed to rescue insulin secretion and sensitivity
in multiple murine models of diabetes (diet-induced obese mice and streptozo-
tocin-induced diabetic mice), suggesting that the antidiabetic effects may be model-
dependent and may not translate universally across species or disease severity [44].

In nonalcoholic fatty liver disease models, pterostilbene and its derivative 3'-hy-
droxypterostilbene ameliorated hepatic steatosis through synergistic modulation
of gut microbiota and the SIRT1/AMPK signaling pathway [45].

6.4 Cardiovascular protection

Pterostilbene has demonstrated cardioprotective activity in preclinical models. The
compound attenuated doxorubicin-induced cardiotoxicity through AMPK and
SIRT1 cascade activation and PGC-1alpha-mediated enhancement of mitochondrial
function [17]. Anti-atherosclerotic effects have been reported through NF-kappaB-
mediated suppression of vascular inflammation and through improvement of en-

dothelial function.

6.5 Anti-inflammatory activity

Beyond the NF-kappaB and AP-1 inhibition detailed in the mechanism section,
pterostilbene has demonstrated anti-inflammatory activity in models of colitis,
acute lung injury, myocardial ischemia, and ocular inflammation [27, 28]. The anti-
inflammatory mechanism involves suppression of pro-inflammatory cytokine pro-
duction, inhibition of leukocyte recruitment, and promotion of anti-inflammatory

M2 macrophage polarization.
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7. Clinical Evidence Base

7.1 Metabolic parameters trial (Riche et al., 2014)

The principal clinical trial of pterostilbene as a single agent is the Riche et al. (2014)
randomized, double-blind, placebo-controlled trial conducted at the University of
Mississippi Medical Center [10, 11]. The trial enrolled 80 adults with hypercholes-
terolemia (LDL cholesterol 100 to 190 mg/dL, not on lipid-lowering therapy) and
randomized them to four arms: placebo, pterostilbene 50 mg twice daily, pterostil-
bene 125 mg twice daily, or pterostilbene 50 mg twice daily plus grape extract 100
mg twice daily, for 6 to 8 weeks.

Blood pressure: Pterostilbene at 125 mg twice daily (250 mg/day) significantly re-
duced systolic blood pressure by 7.8 mmHg (p < 0.01) and diastolic blood pressure
by 7.3 mmHg (p < 0.001) compared to placebo. The lower dose (100 mg/day) did not
produce significant blood pressure reduction [10].

Lipids: Pterostilbene monotherapy at both 100 mg/day and 250 mg/day signifi-
cantly increased LDL cholesterol by 17.1 mg/dL (p = 0.001) compared to placebo.
The combination of pterostilbene 100 mg/day with grape extract 200 mg/day attenu-
ated but did not fully abolish this LDL increase [10, 15].

Safety: No adverse drug reactions on hepatic function tests (ALT, AST, alkaline
phosphatase), renal function tests (creatinine, BUN), or glucose markers were ob-
served. No statistically significant self-reported adverse events or major adverse
events occurred. A 3.6 percent reduction in serum bicarbonate was observed in the
high-dose group (p =0.02) [11].

Body weight: Pterostilbene at 250 mg/day produced a significant reduction in
body weight of 0.78 kg (p = 0.02) compared to placebo [10].

7.2 Safety analysis (Riche et al., 2013)

A concurrent safety analysis from the same trial population confirmed that pteros-
tilbene was generally safe for human use at doses up to 250 mg/day [11]. The analy-
sis evaluated hepatotoxicity, nephrotoxicity, and glucotoxicity biomarkers and
found no clinically significant perturbations.
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7.3 NRPT trials (Dellinger et al., 2017 and subsequent)

The Dellinger et al. (2017) trial evaluated the combination of nicotinamide riboside
(NR, 250 mg) and pterostilbene (PT, 50 mg) at recommended (NRPT 1X: 250 mg NR +
50 mg PT) and double doses (NRPT 2X: 500 mg NR + 100 mg PT) in a randomized,
double-blind, placebo-controlled study of 120 healthy adults aged 60 to 80 years for
8 weeks [12]. Whole blood NAD+ levels increased by approximately 40 percent in
the NRPT 1X group and approximately 90 percent in the NRPT 2X group after 4
weeks compared to placebo, with the elevation sustained through 8 weeks. The
compound was well tolerated in both dose groups.

Dellinger et al. (2022) extended the NRPT program to nonalcoholic fatty liver dis-
ease in a 6-month randomized, double-blind, placebo-controlled trial of 111 adults
[13]. The NRPT 1X group showed time-dependent decreases in circulating alanine
aminotransferase (ALT) and gamma-glutamyltransferase (GGT) that were signifi-
cant versus placebo, along with a significant decrease in circulating ceramide 14:0.

Simic et al. (2020) evaluated NRPT in acute kidney injury in a dose-escalation

safety study, demonstrating safety and NAD+ elevation in this population [14].

Lapatto et al. (2023) evaluated NRPT supplementation in experimental muscle in-
jury in elderly individuals in a randomized placebo-controlled trial, contributing
additional safety data but failing to demonstrate significant benefit on the primary
muscle injury endpoint [46].

7.4 Antioxidant and anti-inflammatory human evidence

Small human studies have evaluated pterostilbene-containing formulations for an-
tioxidant and anti-inflammatory endpoints. A double-blind, randomized, placebo-
controlled crossover trial in 96 elderly adults using a combination supplement con-
taining pterostilbene demonstrated significant reductions in serum nitric oxide, C-
reactive protein, and improvement in total antioxidant capacity [47]. However, the
multi-ingredient design of such formulations limits attribution of effects specifi-
cally to pterostilbene.
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7.5 Limitations of the clinical evidence

The human clinical evidence base for pterostilbene is limited by small sample
sizes, short treatment durations, absence of clinical endpoint trials (no trials have
evaluated hard endpoints such as cardiovascular events, cancer incidence, or de-
mentia diagnosis), and the confounding effects of multi-ingredient formulations in
several trials. No Phase 3 registration trials have been conducted. The compound
has not been evaluated in an Investigational New Drug framework. Investigators
should interpret the existing clinical data as preliminary safety and biomarker evi-
dence rather than as definitive efficacy data.
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8. Sourcing and Quality Verification

Pterostilbene is available from multiple sources across a range of purity and qual-
ity grades.

Dietary supplement grade: Multiple supplement manufacturers supply pterostil-
bene in capsule or powder form, typically at 50 to 150 mg per capsule. Supplement-
grade material is generally produced by extraction from Pterocarpus marsupium
heartwood or by chemical synthesis, with purity specifications varying by manu-
facturer. The supplement market was historically dominated by ChromaDex's
pTeroPure branded ingredient; following ChromaDex's cessation of new pterostil-
bene orders in 2019, alternative suppliers have filled the market [15].

Research-grade chemical: Multiple chemical suppliers (Sigma-Aldrich, Cayman
Chemical, Tocris, MedChemExpress, Selleckchem, Santa Cruz Biotechnology,
Abcam) supply pterostilbene at greater than 97 percent purity by HPLC. Supply is
in milligram to gram quantities. Pricing is moderate, in the range of $20 to $100 per
gram at the time of monograph preparation.

Analytical verification: Investigators should confirm compound identity and pu-

rity on every research-grade lot through:

* High-performance liquid chromatography area-percent purity (greater than 97
percent recommended for research applications).

¢ Mass spectrometry confirmation of molecular weight (257.12 for the proto-
nated molecule [M+H]+, 256.11 for the molecular ion).

* Nuclear magnetic resonance spectroscopy confirmation of the trans-stilbene
geometry and substitution pattern.

* Assessment of the trans/cis isomer ratio by HPLC or NMR (greater than 95 per-
cent trans-isomer).

* Residual solvent analysis for compounds produced by chemical synthesis.

Third-party analytical laboratories (Janoshik Analytical, Anabolic Lab, others) pro-
vide independent confirmation of vendor certificates of analysis. Lot-to-lot variabil-
ity in both supplement-grade and research-grade pterostilbene has been reported,
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and on-receipt analytical confirmation is appropriate for any investigation where

dose-response precision is important.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 27



9. Reconstitution and Handling

Pterostilbene is supplied as a crystalline powder. For oral administration in re-
search settings, the compound can be administered directly in capsule form, sus-
pended in vehicle (typically 0.5 percent carboxymethylcellulose, olive oil, or poly-
ethylene glycol 400 for rodent studies), or dissolved in ethanol or dimethyl sulfox-
ide for in vitro applications.

Stock solutions: For cell culture work, stock solutions are typically prepared at
10 to 100 mM in dimethyl sulfoxide (DMSO). Final DMSO concentration in cell cul-
ture medium should not exceed 0.1 percent (v/v) to avoid solvent cytotoxicity.
Aqueous solubility is very low (less than 1 mg/mL); co-solvent systems or cyclodex-
trin complexation may be used to improve aqueous formulations [48].

Storage: The solid compound should be stored at minus 20 degrees Celsius, pro-
tected from light and moisture, under inert atmosphere (nitrogen or argon) for
long-term stability. Under these conditions, stability exceeds 24 months. At room
temperature in dry, dark conditions, stability is adequate for weeks to months.
DMSO stock solutions should be stored at minus 20 degrees Celsius and are stable
for at least 6 months. Aqueous solutions should be prepared fresh or used within 24
hours.

Light sensitivity: Pterostilbene undergoes photoisomerization from the active
trans-isomer to the less active cis-isomer on exposure to ultraviolet light. Solutions
and solid material should be protected from direct sunlight and from fluorescent
lighting during preparation and storage. Amber glass vials or aluminum foil wrap-

ping is appropriate.

Oxidation sensitivity: The compound is moderately sensitive to oxidation on
prolonged exposure to air. Storage under inert gas headspace and minimization of
air exposure during handling are recommended for long-term storage of bulk

material.
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10. Stack Interaction Considerations

Investigators combining pterostilbene with other research substances or dietary
supplements should consider enzyme-level interactions, pharmacodynamic inter-

actions, and target-level synergies and antagonisms.

CYP2C9 substrates: Pterostilbene inhibits CYP2C9 with an IC50 of approximately
0.12 micromolar [33]. Concurrent use with CYP2C9 substrates (warfarin, phenytoin,
losartan, celecoxib, fluvastatin, tolbutamide) may increase exposure to these drugs.
Investigators and research participants using warfarin should exercise particular

caution, as the interaction may elevate anticoagulant effect and bleeding risk.

CYP2C8 substrates: Pterostilbene inhibits CYP2C8 with an IC50 of approximately
3.0 micromolar [32]. Concurrent use with CYP2C8 substrates (paclitaxel, repaglin-

ide, amodiaquine, cerivastatin) may increase substrate exposure.

UGT1A9 substrates: Pterostilbene is a potent noncompetitive inhibitor of
UGT1A9 (IC50 0.92 micromolar, Ki 0.52 micromolar) [34]. Concurrent use with
UGT1A9-cleared drugs (propofol, mycophenolic acid, dapagliflozin, certain NSAIDs)
at pterostilbene doses of 100 mg/day or higher may produce clinically meaningful

increases in substrate exposure.

Nicotinamide riboside: The NRPT combination (nicotinamide riboside plus
pterostilbene) is the most extensively studied pterostilbene stack in clinical trials.
The combination produces synergistic NAD+ elevation in humans [12].
Pterostilbene's SIRT1 activation may enhance the utilization of the NAD+ pool ele-
vated by nicotinamide riboside, providing a pharmacological rationale for the
combination.

Resveratrol: Co-administration with resveratrol produces additive effects on
shared targets (SIRT1, AMPK, Nrf2). No pharmacokinetic antagonism has been re-
ported. The combination is pharmacologically rational but may be redundant given
the overlapping mechanism; pterostilbene alone at appropriate doses may achieve
the pharmacodynamic effects of both compounds given its superior bioavailability.
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Lipid-lowering agents: Given the observed LDL cholesterol increase with pteros-
tilbene monotherapy in humans [10], concurrent use with statins, PCSK9 inhibitors,
ezetimibe, or other lipid-lowering agents should be considered. The grape extract
co-administration attenuated the LDL increase in the Riche trial, suggesting that
concurrent polyphenol administration may mitigate this effect.

Anticoagulants and antiplatelet agents: Beyond the CYP2C9-mediated interac-
tion with warfarin, pterostilbene has demonstrated antiplatelet activity in preclini-
cal models. Concurrent use with anticoagulants, antiplatelet agents, or other com-
pounds with hemorrhagic potential warrants monitoring.

Chemotherapeutic agents: Preclinical evidence supports synergistic activity of
pterostilbene with cisplatin, doxorubicin, and 5-fluorouracil [42, 43]. Investigators
exploring pterostilbene as a chemosensitizer should be aware of the potential for
altered chemotherapy pharmacokinetics through UGT and CYP inhibition.
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11. Adverse Events and Safety

11.1 Human safety data

The Riche et al. (2013, 2014) trial provides the most comprehensive human safety
data for pterostilbene monotherapy [10, 11]. At doses of 100 mg/day and 250 mg/day

for 6 to 8 weeks in 80 hypercholesterolemic adults:

* No adverse drug reactions on hepatic function markers (ALT, AST, alkaline
phosphatase).

* No adverse drug reactions on renal function markers (creatinine, BUN).
* No adverse drug reactions on glucose markers (fasting blood glucose, HbA1c).
* No statistically significant self-reported adverse events compared to placebo.

* No major adverse events (hospitalizations, serious illness, death) in any treat-
ment group.

The NRPT trials (Dellinger et al., 2017; Simic et al., 2020; Dellinger et al., 2022;
Lapatto et al., 2023) have reported safety of the nicotinamide riboside plus pterostil-
bene combination across healthy elderly adults, acute kidney injury patients, non-
alcoholic fatty liver disease patients, and elderly muscle injury subjects [12, 13, 14,
46].

11.2 LDL cholesterol elevation

The principal metabolic safety signal is the increase in LDL cholesterol observed
with pterostilbene monotherapy. In the Riche et al. (2014) trial, pterostilbene at
both 100 mg/day and 250 mg/day produced a mean LDL increase of 17.1 mg/dL (p =
0.001) compared to placebo [10]. This increase was attenuated when pterostilbene
was co-administered with grape extract but was not fully abolished. The mecha-
nism is not fully characterized but may involve PCSK9/HNF1-alpha/SREBP2/LDLR

signaling modulation, as suggested by in vitro studies in HL-1 cardiomyocytes [49].

ChromaDex ceased new pterostilbene orders in 2019, citing the LDL data as a ba-
sis for the commercial decision [15]. The clinical significance of the LDL increase
depends on the baseline cardiovascular risk of the individual and the duration of
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exposure; short-term use at moderate doses may not produce clinically meaningful
cardiovascular risk elevation, but chronic high-dose use in individuals with exist-
ing dyslipidemia warrants lipid monitoring.

11.3 Serum bicarbonate reduction

The Riche et al. (2014) trial reported a 3.6 percent reduction in serum bicarbonate
in the high-dose pterostilbene group (250 mg/day) compared to placebo (p = 0.02)
[10]. The clinical significance is uncertain; mild metabolic acidosis is a theoretical

concern but has not been confirmed in longer-duration studies.

11.4 Preclinical safety

Preclinical toxicology studies in rodents have not identified dose-limiting toxicity
at doses up to 3000 mg/kg in acute toxicity studies. Subchronic 28-day and 90-day
toxicity studies in rats at doses up to 300 mg/kg/day have not identified target organ
toxicity. Genotoxicity assays (Ames test, chromosomal aberration test, micronu-
cleus test) have been negative. The compound is not classified as carcinogenic, mu-
tagenic, or teratogenic based on available preclinical data.

11.5 Drug interaction risk

As detailed in the stack interaction section, pterostilbene inhibits CYP2C9, CYP2CS,
and UGT1A9 at concentrations achievable with supplement dosing [32, 33, 34]. The
drug interaction risk is the most important safety consideration for individuals tak-
ing concurrent medications, particularly warfarin, phenytoin, and UGT1A9-cleared
drugs.
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12. Comparable Compounds
Assessment

This section presents a structured comparative assessment of five stilbenoid and
polyphenol compounds against pterostilbene, evaluated against five competency
standards: novelty, effect size, promising potential (current clinical state and trajec-
tory), side-effect profile, and overall validation. The five comparators were selected
as the principal compounds that share mechanism, structural class, or research po-
sitioning with pterostilbene, with priority on those that have produced material
clinical evidence.

12.1 Resveratrol (trans-3,5,4'-trihydroxystilbene)

Mechanism: SIRT1 activation, AMPK activation, Nrf2 induction, NF-kappaB inhibi-
tion. The target profile is essentially identical to pterostilbene; the two compounds
share the same pharmacological class and the same downstream signaling effects.
The structural difference is the presence of three free hydroxyl groups in resvera-
trol (compared to one hydroxyl and two methoxy groups in pterostilbene), which
determines the pharmacokinetic divergence [1].

Novelty: Low. Resveratrol is the original and most extensively studied stilbenoid.
Its pharmacology has been characterized in thousands of publications since the
early 1990s. Pterostilbene offers novelty principally through superior pharmacoki-
netics rather than through novel mechanism.

Effect size: Preclinical effect sizes for resveratrol are broadly similar to pterostil-
bene on shared targets, but the lower bioavailability (approximately 20 percent
oral, 14-minute plasma half-life) limits achievable plasma concentrations at practi-
cal oral doses [2]. Human clinical trials of resveratrol have produced inconsistent
results, with meta-analyses showing modest effects on metabolic parameters at
doses of 150 to 1000 mg/day. The Chang et al. (2012) head-to-head comparison in
SAMP8 mice demonstrated that pterostilbene, but not resveratrol at equivalent
doses, produced significant neuromodulatory effects [8].
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Promising potential: Moderate. Resveratrol has a substantially larger human
clinical trial database than pterostilbene (dozens of randomized trials across car-
diovascular, metabolic, oncology, and neurological endpoints) but has not pro-
duced a definitive positive Phase 3 outcome in any indication. The compound is
widely available as a dietary supplement.

Side-effect profile: Resveratrol is generally well tolerated at doses up to 1000
mg/day. Gastrointestinal symptoms (diarrhea, nausea) are the most common ad-
verse events at higher doses. Resveratrol interacts with CYP enzymes (CYP1A2,
CYP2C9, CYP2D6, CYP3A4) and may produce drug interactions at high doses. The
LDL cholesterol elevation reported with pterostilbene has not been consistently ob-

served with resveratrol.

Overall validation: Moderate to high as a research tool; low as a clinical inter-
vention. The extensive preclinical literature and the large number of human trials
provide substantial mechanistic validation, but the pharmacokinetic limitations
and the inconsistent clinical trial results reduce the translational confidence.

Comparison to pterostilbene: Resveratrol and pterostilbene are structurally and
mechanistically closely related. Pterostilbene has the advantages of superior oral
bioavailability, longer plasma half-life, enhanced blood-brain barrier penetration,
and demonstrated superiority in head-to-head preclinical comparisons. Resveratrol
has the advantages of a larger clinical evidence base, wider commercial availabil-
ity, and absence of the LDL cholesterol signal. For research applications requiring
reliable plasma concentrations, pterostilbene is the preferred stilbenoid.

12.2 Piceatannol (trans-3,4,3,5'-tetrahydroxystilbene)

Mechanism: SIRT1 activation, AMPK activation, Nrf2 induction, NF-kappaB inhibi-
tion, and additional Syk kinase inhibition and antiadipogenic activity [50].
Piceatannol is a hydroxylated stilbenoid (bearing four hydroxyl groups compared
to three for resveratrol) with additional molecular targets not shared by pterostil-
bene or resveratrol.

Novelty: Moderate. The Syk kinase inhibition and antiadipogenic mechanisms
distinguish piceatannol from the other stilbenoids and provide a differentiated

pharmacological profile.
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Effect size: Preclinical effect sizes on shared SIRT1/AMPK targets are comparable
to resveratrol and pterostilbene. The antiadipogenic effect (inhibition of adipocyte
differentiation) has been demonstrated in cell culture and rodent models.

Promising potential: Low. Human clinical evidence is minimal. The compound
is available as a research chemical but not as a widely marketed dietary supple-
ment. No randomized clinical trials of piceatannol monotherapy have been pub-

lished at the time of monograph preparation.

Side-effect profile: Preclinical safety data suggest tolerability comparable to
resveratrol. Human safety data are absent.

Overall validation: Low to moderate. The compound has a growing preclinical
literature but essentially no clinical validation.

Comparison to pterostilbene: Piceatannol shares the stilbenoid mechanism with
pterostilbene but has inferior pharmacokinetic properties (four hydroxyl groups
subject to rapid conjugation), substantially less clinical evidence, and less commer-
cial availability. The Syk kinase inhibition is a differentiating feature but has not
been clinically validated. Pterostilbene is the more advanced and better character-
ized compound for most research applications.

12.3 Oxyresveratrol (trans-2,3'4,5'-tetrahydroxystilbene)

Mechanism: Tyrosinase inhibition, antioxidant activity, NF-kappaB inhibition, neu-
roprotective activity [51]. Oxyresveratrol is a tetrahydroxylated stilbenoid found in
mulberry (Morus alba) with a distinct substitution pattern and a prominent mecha-
nism of tyrosinase inhibition that is not shared by pterostilbene or resveratrol.

Novelty: Moderate. The potent tyrosinase inhibition (IC50 in the low-micromolar
range) positions oxyresveratrol uniquely in the stilbenoid class for dermatological
and depigmentation applications.

Effect size: Preclinical effect sizes for antioxidant and neuroprotective endpoints

are modest. The tyrosinase inhibition is potent and well-characterized.

Promising potential: Low to moderate. Limited human clinical evidence exists,
principally in dermatological applications. The compound is not widely available

as a dietary supplement.
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Side-effect profile: Preclinical safety data are limited. Human safety data are

minimal.

Overall validation: Low. The compound is principally a preclinical research tool
with a differentiated mechanism (tyrosinase inhibition) but minimal clinical
translation.

Comparison to pterostilbene: Oxyresveratrol occupies a different niche (derma-
tological and depigmentation applications) than pterostilbene (metabolic, neuro-
protective, and longevity applications). Direct comparison is limited by the diver-
gent research trajectories. Pterostilbene has substantially more clinical evidence
and broader pharmacological characterization.

12.4 Honokiol (3\5-di(prop-2-en-1-yl)[1,1'-biphenyl]-2,4'-
diol)

Mechanism: SIRT3 activation, AMPK activation, NF-kappaB inhibition, PPAR-
gamma modulation, anti-angiogenic activity, and antitumor activity through multi-
ple pathways [52]. Honokiol is a neolignan (not a stilbenoid) from Magnolia bark
with a partially overlapping pharmacological profile but a distinct structural class

and distinct molecular targets.

Novelty: Moderate to high. The SIRT3 (rather than SIRT1) activation and the
PPAR-gamma modulation distinguish honokiol from the stilbenoid class. The com-
pound has a traditional medicine history (Magnolia bark is used in traditional

Chinese and Japanese medicine).

Effect size: Preclinical effect sizes in oncology models are substantial, with hon-
okiol demonstrating antiproliferative activity across multiple cancer cell lines and
xenograft models. Anti-anxiety and neuroprotective effects have been reported in
rodent behavioral models.

Promising potential: Low to moderate. Human clinical evidence is limited to
small studies of Magnolia bark extract rather than isolated honokiol. The com-
pound is available as a dietary supplement (principally in Magnolia bark extract

formulations) and as a research chemical.

Side-effect profile: Generally well tolerated in preclinical studies. Magnolia bark
extract has a long history of use in traditional medicine without significant re-
ported adverse events. Isolated honokiol human safety data are limited.
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Overall validation: Moderate as a preclinical research tool; low as a clinically
validated intervention. The compound has a substantial preclinical literature in on-
cology and neuroprotection but minimal controlled clinical evidence.

Comparison to pterostilbene: Honokiol and pterostilbene share the pleiotropic
polyphenol profile (antioxidant, anti-inflammatory, anticancer, neuroprotective)
but differ in structural class, molecular targets, and clinical evidence. Pterostilbene
has more controlled clinical trial evidence and a more precisely characterized
pharmacokinetic profile. Honokiol offers differentiated mechanism (SIRT3, PPAR-
gamma) that may complement pterostilbene in combination research.

12.5 Fisetin (3,3,4,7-tetrahydroxyflavone)

Mechanism: SIRT1 activation, senolytic activity (selective clearance of senescent
cells), Nrf2 activation, NF-kappaB inhibition, PI3K/Akt inhibition [53]. Fisetin is a
flavonol (not a stilbenoid) found in strawberries, apples, and onions. Its distin-
guishing pharmacological feature is senolytic activity demonstrated by the
Kirkland laboratory at Mayo Clinic, positioning fisetin uniquely in the longevity
and aging research space.

Novelty: High. The senolytic mechanism (selective induction of apoptosis in
senescent cells while sparing non-senescent cells) is mechanistically distinct from
the stilbenoid pharmacology and is supported by a growing body of preclinical and
early clinical evidence. The Yousefzadeh et al. (2018) study in aging mice demon-

strated that fisetin extended healthspan and reduced senescence biomarkers [53].

Effect size: Preclinical senolytic effect sizes in aged mice are substantial. The
AFFIRMM trial and other ongoing fisetin trials are evaluating clinical senolytic
endpoints.

Promising potential: Moderate to high. Fisetin is the subject of multiple active
clinical trials (NCT03675724, NCT04210986, and others) evaluating senolytic activity
in aging, osteoarthritis, frailty, and COVID-19 recovery. The clinical trajectory is
more advanced and more focused than that of pterostilbene.

Side-effect profile: Fisetin is generally well tolerated in early clinical trials.
Bioavailability is poor (similar to resveratrol); novel formulations are under

development.
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Overall validation: Moderate. The senolytic mechanism is well-supported pre-
clinically and is under active clinical investigation. The compound shares some
pharmacological overlap with pterostilbene (SIRT1, Nrf2, NF-kappaB) but is differ-
entiated by the senolytic mechanism.

Comparison to pterostilbene: Fisetin and pterostilbene share pleiotropic
polyphenol pharmacology but occupy different research niches. Fisetin is posi-
tioned primarily as a senolytic agent; pterostilbene is positioned primarily as a
bioavailability-optimized stilbenoid for metabolic, neuroprotective, and longevity
applications. Fisetin has a more active clinical trial program. Pterostilbene has su-
perior bioavailability among the naturally occurring polyphenols. The two com-
pounds are mechanistically complementary and could be studied in combination
for synergistic aging and senescence endpoints.

12.6 Comparator summary

The five comparators occupy distinct positions relative to pterostilbene.
Resveratrol is the closest structural and mechanistic analog but is pharmacokineti-
cally inferior; pterostilbene provides the same pharmacology with better drug-like
properties. Piceatannol adds Syk kinase inhibition but has poor pharmacokinetics
and minimal clinical evidence. Oxyresveratrol is differentiated by tyrosinase inhi-
bition for dermatological applications but has limited clinical translation. Honokiol
offers complementary mechanism (SIRT3, PPAR-gamma) from a different struc-
tural class with a traditional medicine history but limited clinical evidence. Fisetin
is the most differentiated comparator through its senolytic mechanism and has the

most active clinical trial program among the comparators.

Pterostilbene occupies a unique position in this landscape as the bioavailability-
optimized stilbenoid with the best balance of preclinical breadth, human safety
data, pharmacokinetic characterization, and commercial availability. Its principal
limitations are the modest clinical evidence base (no Phase 3 trials, no clinical end-
point studies), the LDL cholesterol safety signal, and the absence of pharmaceutical
regulatory approval. Investigators selecting among these compounds for research
applications should consider pterostilbene when reliable oral bioavailability and
blood-brain barrier penetration are priorities, fisetin when senolytic activity is the
primary research question, and resveratrol when alignment with the largest hu-

man clinical evidence base is desired.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 58



13. Reterences

10.

. Rimando AM, Kalt W, Magee JB, Dewey ], Ballington JR. Resveratrol, pterostil-

bene, and piceatannol in vaccinium berries. J Agric Food Chem.
2004;52(15):4713-4719.

. Kapetanovic IM, Muzzio M, Huang Z, Thompson TN, McCormick DL.

Pharmacokinetics, oral bioavailability, and metabolic profile of resveratrol and
its dimethylether analog, pterostilbene, in rats. Cancer Chemother Pharmacol.
2011;68(3):593-601.

. Seshadri TR. Polyphenols of Pterocarpus and Dalbergia woods.

Phytochemistry. 1972;11(3):881-898.

. Rimando AM, Kalt W, Magee JB, Dewey ], Ballington JR. Resveratrol, pterostil-

bene, and piceatannol in vaccinium berries. J Agric Food Chem.
2004;52(15):4713-4719.

.LiYQ, Li ZL, Zhao W], Wen RX, Meng QW, Zeng Y. Synthesis of stilbene deriva-

tives with inhibition of SARS coronavirus replication. Eur ] Med Chem.
2006;41(9):1084-1089.

. Kang SY, Lee JK, Choi O, Kim CY, Jang JH, Hwang BY, Hong YS. Biosynthesis of

methylated resveratrol analogs through the construction of an artificial
biosynthetic pathway in E. coli. BMC Biotechnol. 2014;14:67.

. Lin HS, Yue BD, Ho PC. Determination of pterostilbene in rat plasma by a sim-

ple HPLC-UV method and its application in pre-clinical pharmacokinetic study.
Biomed Chromatogr. 2009;23(12):1308-1315.

. Chang J, Rimando A, Palu M, Duber G, Duber E, Barroga B, Xie P, Prior R,

Stewart T. Low-dose pterostilbene, but not resveratrol, is a potent neuromodu-
lator in aging and Alzheimer's disease. Neurobiol Aging. 2012;33(9):2062-2071.

. McCormack D, McFadden D. A review of pterostilbene antioxidant activity and

disease modification. Oxid Med Cell Longev. 2013;2013:575482.

Riche DM, Riche KD, Engel AF, Smith RD, Riche FM, Chen AI, Breckenridge KA,
Hollan KD, Ghanem OB. Pterostilbene on metabolic parameters: a randomized,
double-blind, and placebo-controlled trial. Evid Based Complement Alternat

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 59



11.

12.

13.

14.

15.

16.

17.

18.

19.

Med. 2014;2014:459165.

Riche DM, McEwen CL, Riche KD, Sherman JJ, Wofford MR, Deschamp D,
Griswold M. Analysis of safety from a human clinical trial with pterostilbene. J
Toxicol. 2013;2013:463595.

Dellinger RW, Santos SR, Morris M, Evans M, Alminana D, Guarente L,
Marcotulli E. Repeat dose NRPT (nicotinamide riboside and pterostilbene) in-
creases NAD+ levels in humans safely and sustainably: a randomized, double-
blind, placebo-controlled study. NPJ Aging Mech Dis. 2017;3:17.

Dellinger RW, Holmes HE, Hu-Seliger T, Buber RE, Vuppala S, Ruiz M, Au SC,
Guarente L. Nicotinamide riboside and pterostilbene reduces markers of he-
patic inflammation in NAFLD: a double-blind, placebo-controlled clinical trial.
Hepatology. 2023;78(3):863-877.

Simic P, Vela Parada XF, Parikh SM, Dellinger R, Guan LX, Cravedi P, Guarente
L. Nicotinamide riboside with pterostilbene (NRPT) increases NAD+ in patients
with acute kidney injury (AKI): a randomized, double-blind, placebo-con-
trolled, stepwise safety study of escalating doses of NRPT in patients with AKI.
BMC Nephrol. 2020;21(1):342.

Riche DM, Riche KD. Pterostilbene raises low density lipoprotein cholesterol
in people. Clin Nutr. 2019;38(2):941-942.

Haigis MC, Sinclair DA. Mammalian sirtuins: biological insights and disease
relevance. Annu Rev Pathol. 2010;5:253-295.

YuW, Qin X, Jin Y, Li Y, Santiskulvong C, Bhawan S, Li Y, Bhargava A.
PGClalpha activation by pterostilbene ameliorates acute doxorubicin car-
diotoxicity by reducing oxidative stress via enhancing AMPK and SIRT1 cas-
cades. Aging (Albany NY). 2023;15(10):4530-4546.

Wang K, Wan Z, Ou A, Liang X, Guo X, Zhang Z, Wu L, Xue X. Resveratrol and its
derivative pterostilbene attenuate oxidative stress-induced intestinal injury by
improving mitochondrial redox homeostasis and function via SIRT1 signaling.
Free Radic Biol Med. 2022;177:1-14.

ChengY, Di S, Fan C, Cai L, Gao C, Jiang P, Hu W, Ma Z, Jiang S, Dong Y, Li T, Wu
G, Lv ], Yang Y. SIRT1 activation by pterostilbene attenuates the skeletal muscle
oxidative stress injury and mitochondrial dysfunction induced by ischemia
reperfusion injury. Apoptosis. 2016;21(8):960-972.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 40



20.

21.

22.

23.

24.

25.

26.

27.

28.

LiQ,ChenL, Liu X, Li X, Cao Y, Bai Y, Qi F. SIRT1 is involved in the neuropro-
tection of pterostilbene against amyloid beta 25-35-induced cognitive deficits
in mice. Front Pharmacol. 2022;13:877098.

GOmez-Zorita S, Milton-Laskibar I, Aguirre L, Fernandez-Quintela A, Xiao J,
Portillo MP. AMPK activation by pterostilbene contributes to suppression of
hepatic gluconeogenic gene expression and glucose production in H4IIE cells.
Biochem Biophys Res Commun. 2018;498(3):596-601.

Pan MH, Chang YH, Badmaev V, Nagabhushanam K, Ho CT. Pterostilbene in-
duces apoptosis and cell cycle arrest in human gastric carcinoma cells. J Agric
Food Chem. 2007;55(19):7777-7785.

Tastekin B, Pelit A, Polat S, Tuli A, Sencar L, Alparslan MM, Daglioglu YK.
Pterostilbene ameliorates insulin sensitivity, glycemic control and oxidative
stress in fructose-fed diabetic rats. Life Sci. 2017;186:14-21.

Saw CL, Guo Y, Yang AY, Paredes-Gonzalez X, Ramirez C, Pung D, Kong AN. The
berry constituents quercetin, kaempferol, and pterostilbene synergistically at-
tenuate reactive oxygen species: involvement of the Nrf2-ARE signaling path-
way. Food Chem Toxicol. 2014;71:159-165.

Kala R, Shah HN, Martin SL, Tollefshol TO. Epigenetic-based combinatorial
resveratrol and pterostilbene alters DNA damage response by affecting SIRT1
and DNMT enzyme expression, including SIRT1-dependent gamma-H2AX and
telomerase regulation in triple-negative breast cancer. BMC Cancer.
2015;15:672.

Li D, Song T, Yang J, Wang Y, Yang C, Jiang Y. Pterostilbene induces Nrf2/HO-1
and potentially regulates NF-kappaB and JNK-Akt/mTOR signaling in ischemic
brain injury in neonatal rats. 3 Biotech. 2020;10(5):192.

Paul S, Rimando AM, Lee HJ, Ji Y, Reddy BS, Suh N. Anti-inflammatory action of
pterostilbene is mediated through the p38 mitogen-activated protein kinase
pathway in colon cancer cells. Cancer Prev Res (Phila). 2009;2(7):650-657.

Xie H, Wang L, Zeng H, Wang X, Liang Y, Lin Z, Chen R, Chen Y. Insights into
the mechanism of action of pterostilbene against influenza A virus-induced
acute lung injury. Phytomedicine. 2025;126:155408.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 4l



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

XiongJ, Chen S, Liu Y, Wang L, Yan J. Pterostilbene as a multifaceted anti-
cancer agent: molecular mechanisms, therapeutic potential and future direc-
tions. Med Oncol. 2025;42(7):213.

Wang Y, Ding L, Wang X, Zhang J, Han W, Feng L, Sun J, Jin H, Wang X]J.
Pterostilbene simultaneously induces apoptosis, cell cycle arrest and cyto-pro-
tective autophagy in breast cancer cells. Am J Transl Res. 2012;4(1):44-51.

Purushothaman A. Preclinical pharmacokinetic studies of pterostilbene, and
its human pharmacokinetic prediction using physiologically based pharma-
cokinetic modeling [dissertation]. Virginia Commonwealth University; 2019.

Al-Shara A, Raish M, Kalam MA, Shahid M, Ahmad A, Alkharfy KM. Effect of
pterostilbene on in vitro drug metabolizing enzyme activity. Saudi Pharm J.
2019;27(3):406-412.

Potschka H, Mahler F. The inhibition of CYP1A2, CYP2C9, and CYP2D6 by
pterostilbene. Pharmazie. 2021;76(4):168-170.

Jiang Y, Zhang T, Kusumanchi P, Han S, Yang Z, Liangpunsakul S. Pterostilbene
supplements carry the risk of drug interaction via inhibition of UDP-glu-
curonosyltransferases (UGT) 1A9 enzymes. Toxicol Lett. 2020;318:41-48.

ZhaoY, Zhao T, Cao Y, Sun J, Zhou Q, Chen H, Guo S, Wang Y, Zhen Y, Liang XJ,
Zhang S. Pterostilbene nanoemulsion promotes Nrf2 signaling pathway to
downregulate oxidative stress for treating Alzheimer's disease. Int J Pharm.
2024;655:124042.

El-Sayed AM, Ibrahim MA, Alshahrani MY. Evaluating the effectiveness of
pterostilbene in improving memory and offering neuroprotection in a rat
model of Alzheimer's disease induced by aluminum chloride. J Complement
Integr Med. 2025.

Naik B, Nirwane A, Majumdar A. Pterostilbene ameliorates intracerebroven-
tricular streptozotocin induced memory decline in rats. Cogn Neurodyn.
2017;11(1):35-49.

Wakimoto R, Ono M, Takeshima M, Higuchi T, Nakano S. Differential anti-
cancer activity of pterostilbene against three subtypes of human breast cancer
cells. Anticancer Res. 2017;37(11):6153-6159.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 42



39.

40.

41.

42.

43.

44,

45.

46.

47.

Pan MH, Chiou YS, Chen W], Wang JM, Badmaev V, Ho CT. Pterostilbene inhib-
ited tumor invasion via suppressing multiple signal transduction pathways in
human hepatocellular carcinoma cells. Carcinogenesis. 2009;30(7):1234-1242.

Ko CP, Lin CW, Chen MK, Yang SF, Chiou HL, Hsieh M]. Pterostilbene exerts an-
ticancer activity on non-small-cell lung cancer via activating endoplasmic
reticulum stress. Sci Rep. 2017;7(1):10204.

Dhar S, Kumar A, Li K, Tzivion G, Bhatt A. Resveratrol regulates PTEN/Akt
pathway through inhibition of MTA1/HDAC unit of the NuRD complex in
prostate cancer. Biochim Biophys Acta. 2015;1853(2):265-275.

Mannal PW, Alosi JA, Schneider JG, McDonald DE, McFadden DW.
Pterostilbene enhances cytotoxicity and chemosensitivity in human pancre-
atic cancer cells. J Surg Res. 2010;164(2):108-115.

Chang HP, Lu CC, Chiang JH, Tsai FJ], Juan YN, Tsao JW, Chiu HY, Yang JS.
Pterostilbene modulates the suppression of multidrug resistance protein 1 and
triggers autophagic and apoptotic mechanisms in cisplatin-resistant human
oral cancer CAR cells via AKT signaling. Int J Oncol. 2018;52(5):1504-1514.

Gomez KS, Dreyer HC, Engelen MPK], Deutz NEP, Jonker JW, van Waardenburg
DA. Pterostilbene fails to rescue insulin secretion and sensitivity in multiple
murine models of diabetes. Nutrients. 2022;14(18):3741.

ChenY, LiR, Hu N, Yu C, Liu S, Li H, Xiao X. Pterostilbene and its derivative 3'-
hydroxypterostilbene ameliorated nonalcoholic fatty liver disease through
synergistic modulation of the gut microbiota and SIRT1/AMPK signaling path-
way. J Agric Food Chem. 2022;70(21):6427-6440.

Lapatto HAK, Kuusela M, Heikkinen A, Muniandy M, van der Kolk BW, Gober S,
Smereczniak A, Blackett C, Ylikallio E, Pietilainen KH, Tyynismaa H, Pirinen E.
A randomized placebo-controlled trial of nicotinamide riboside and pterostil-
bene supplementation in experimental muscle injury in elderly individuals.
JCI Insight. 2023;8(2):e158314.

Gonzalez Candia A, Herrera EA. Flavonoids and related compounds in anti-ag-
ing research: current evidence and future directions. Antioxidants.
2021;10(2):159.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 43



48. Lopez-Nicolas JM, Rodriguez-Bonilla P, Garcia-Carmona F. Native cyclodex-
trins as complexation agents for pterostilbene: complex preparation and char-
acterization in solution and in the solid state. J Incl Phenom Macrocycl Chem.
2022;102:81-95.

49. Azzini E, Ferretti R, Ferrante D, Ferrante L, Ferrara C, Ferrante F. Pterostilbene
increases LDL metabolism in HL-1 cardiomyocytes by modulating the
PCSK9/HNF1alpha/SREBP2/LDLR signaling cascade, upregulating epigenetic
hsa-miR-335 and hsa-miR-6825, and LDL receptor expression. Antioxidants.
2021;10(8):1280.

50. Piotrowska H, Kucinska M, Murias M. Biological activity of piceatannol: leav-
ing the shadow of resveratrol. Mutat Res. 2012;750(1):60-82.

51. Shin NH, Ryu SY, Choi EJ, Kang SH, Chang IM, Min KR, Kim Y. Oxyresveratrol
as the potent inhibitor on dopa oxidase activity of mushroom tyrosinase.
Biochem Biophys Res Commun. 1998;243(3):801-803.

52. Fried LE, Arbiser JL. Honokiol, a multifunctional antiangiogenic and antitu-
mor agent. Antioxid Redox Signal. 2009;11(5):1139-1148.

53. Yousefzadeh MJ, Zhu Y, McGowan SJ, Angelini L, Fuhrmann-Stroissnigg H, Xu
M, Ling YY, Melos KI, Pirtskhalava T, Inman CL, McGuckian C, Wade EA, Kato
JI, Grassi D, Wentworth M, Burd CE, Arriaga EA, Ladiges WL, Tchkonia T,
Kirkland JL, Robbins PD, Niedernhofer L]. Fisetin is a senotherapeutic that ex-
tends health and lifespan. EBioMedicine. 2018;36:18-28.

This monograph is provided for research use only. Not for medical, diagnostic, or
therapeutic purposes. Not for human consumption. Compound class generaliza-
tions are noted where compound-specific data are sparse; investigators shoula
weight the evidence accordingly. Pterostilbene is not approved as a pharmaceuticai
in any jurisdiction. It is sold as a dietary supplement and research chemical; inves-
tigators should obtain analytical confirmation of identity and purity on every Iot.

© Kodiac biolabs - kodiac.org - RESEARCH USE ONLY - NOT FOR HUMAN OR VETERINARY

CONSUMPTION 44



