
 
 

 

 

Supplementary 

Table S1. Search terms used for study compilation. 

Title/Abstract 1st term AND Title/Abstract 2nd term AND Title/Abstract 3rd term 
Strawberry   Cardiovascular disease   Sex differences 
Blackberry   Coronary artery disease   Sex 
Raspberry   Inflammation   Gender 
Blueberry   Oxidative stress    

Berries   Vascular    
Polyphenol   Hypertension    
Flavonoid   Heart Failure    

Anthocyanin   Hypertrophy    
Flavanol   Fibrosis    
Flavonol   Endothelial    

Phenolic acid   Vascular smooth muscle cell    
Gallic acid   Cardiomyocyte    
Ellagic acid   MMP    
Caffeic acid   Nrf2    

Cyanidin   Sirt1    
Delphinidin   Nox    
Epicatechin   eNOS    
Resveratrol   TLR4    
Quercetin   TNFR    

Kaempferol   Apoptosis    
Myricetin   Bcl-2    
Urolithin   Bax    

Vanillic acid   p53    
   Estrogen    
  Metabolism   
  Microbiota   



 

 

Table S2. Berry Polyphenols and Inflammation. 

Author Subject Characteristics Intervention Duration Design Findings 

Aghababaee, et al. 2015 [1] 
54 males and 18 females 

with dyslipidemia 
300 mL/day blackberry juice 

with pulp 8 weeks Randomized trial ↓ hs-CRP 

An JH, et al. 2016 [2] 
13 males and 31 females 

with prediabetes 
900 or 1800 mg per day of 

black raspberry extract 12 weeks 
Randomized, double-blind, 

placebo-controlled study ↓ MCP-1 

Basu A, et al. 2009 [3] 16 obese females with meta-
bolic syndrome 

25 g/d freeze-dried straw-
berry 4 weeks Repeated measures ↔ hs-CRP 

Basu A, et al. 2010a [4] 
44 obese females and 4 obese 

males (~50 yo) with meta-
bolic syndrome 

50 g/d freeze-dried blue-
berry 

8 weeks 
Randomized,  

single-blind, placebo-con-
trolled trial 

↔ hs-CRP, IL-6, ICAM-1, or 
VCAM-1 

Basu A, et al. 2010b [5] 
25 females and 2 males with 

metabolic syndrome and 
obesity 

50 g/d freeze-dried straw-
berry 

8 weeks Randomized study ↓ VCAM-1 

Basu A. et al. 2014 [6] 
5 males and 55 females with 

obesity 
50 or 25 g/d freeze-dried 

strawberry 12 weeks Randomized study 
↔ hs-CRP, VCAM-1, ICAM-

1 

Jeong HS, et al. 2014 [7] 36 males and 41 females 
with metabolic syndrome 

750 mg/d black raspberry 12 weeks Randomized, placebo-con-
trolled trial 

↔ hs-CRP, ICAM-1, VCAM-
1 

↓ IL-6 and TNF-α 

Jeong HS, et al. 2016 [8] 24 males and 21 females 
with pre-hypertension 

1,500 or 2,500 mg/d black 
raspberry 

8 weeks 
Randomized, double-

blinded, placebo-controlled 
clinical trial 

↔ hs-CRP, ICAM-1, VCAM-
1 

↓ IL-6 and TNF-α 

Jeong HS, et al. 2016 [9] 
51 middle aged females and 
males with metabolic syn-

drome 

750 mg/d freeze-dried  
black raspberry 12 weeks Randomized, placebo-con-

trolled trial ↓ IL-6 and TNF-α 

Johnson SA, et al. 2015 [10] 
48 postmenopausal females 
(45-65 years old) with pre- 

or stage 1-hypertension 

22 g/d freeze-dried blue-
berry powder 8 weeks 

Randomized,  
double-blind, placebo-con-

trolled clinical trial 
↔ hs-CRP 

Karlsen A, et al. 2010 [11] 

46 males (30-70 yo) and 17 
postmenopausal females 

(45-70 yo) with at least one 
CVD risk factor 

330 ml/d bilberry juice 4 weeks Parallel group, randomized, 
placebo-controlled trial 

↓ hs-CRP, ↓ IL-6, ↑ TNF-α 



 

 

Lehtonen HM, et al. 2011 
[12] 

110 overweight and obese, 
premenopausal females 

Whole, frozen bilberries (BB) 
Air dried sea buckthorn (SB) 

SB phenolic extract (SBe) 
SB oil (SBo)  

Content equal to 100 g fresh 
berries 

33-35 d intervention fol-
lowed by 30-39 d  

wash-out 

Randomized, crossover de-
sign 

↓ VCAM-1 after BB and SBo 
↓ ICAM-1 after SBe 

↓ TNF-α after BB, SB, and 
SBe 

Nair AR, et al. 2017 [13] 
9 males and 18 females (53-
62 yo) with metabolic syn-

drome 

45 g/d freeze-dried blue-
berry powder 

6 weeks 
Randomized, double-blind, 
placebo-controlled clinical 

trial 

↓ mRNA of TNF-α, TLR4,  
and IL-6 

Schell J, et al. 2019 [14] 
5 males and 20 females with 

type II diabetes 250 g fresh raspberry 
4 weeks randomized crossover study 

↔ hs-CRP, IL-1β 
↓ IL-6, TNF-α 

Postprandial randomized crossover study 
↔ hs-CRP, IL-1β 

↓ IL-6, TNF-α 

Bhaskar S, et al. 2016 [15] 
Female, Sprague-Dawley 

rats 25 mg/kg Quercetin 60 d High-cholesterol diet ↓ hs-CRP, ↓ IL-6 mRNA 

Liao HH, et al. 2019 [16] 
8-10-week-old, male mice 

(C57BL/6) 200 mg/kg/d myricetin 6 weeks 
Pressure overload-induced 

HF 

↓ NF-κB and MAPK phos-
phorylation (with and with-

out Nrf2 knockdown), ↓ 
TRAF6 expression and ubiq-

uitination, ↓ TAK1 phos-
phorylation 

Zhang C, et al. 2012 [17] 
1-3-day-old Sprague-Dawley 

rats (gender unspecified) 5, 10, or 20 μM resveratrol 
Applied  

5 min after reoxygenation 
A/R injury model (3 h an-
oxia, 2 h reoxygenation) 

↓ TLR4 mRNA and protein, 
↓ NF-κB p65, ↑ IκBα,  

↓ TNF-α, ↓ IL-1β 

Bhaskar S, et al. 2016 [15] HUVEC Quercetin 1 h 24 h 50 μM/ml oxidized LDL 
↓ VCAM-1, ↓ ICAM-1, ↑ cy-
tosolic NF-κB p65, ↓ nuclear 
NF-κB p65, ↓ TLR4 mRNA 

Feresin RG, et al. 2016 [18] 
Rat aortic VSMC (male do-

nor) 

200 μg/mL polyphenolic ex-
tract of freeze-dried black-

berries (BL), raspberries 
(RB), and black raspberries 

(BRB) 

24 h 72 h 100 nM Ang II 

↓ Ang II-induced ERK1/2 
and p38MAPK phosphoryla-

tion by all berry extracts 
↓ Ang II-induced Akt phos-
phorylation by BL and BRB, 

but not RB 



 

 

Huang WY, et al. 2014 [19] HUVEC 

1, 10, 50, or 100 μM Mal-
vidin-3-glucoside  

(Mv-3-glc) 
Malvidin-3-galactoside  

(Mv-3-gal) 
Mv-3-glc + Mv-3-gal 

18 h 6 h 10 μg/L TNF-α 

Mv-3-glc generally showed a 
stronger inhibitory effect 

than Mv-3-gal 
50 and 100 μM Mv-3-glc in-
hibited ICAM-1 and VCAM-
1 by >50%, all concentrations 

↓ MCP-1 and ICAM-1 
mRNA 

50 and 100 μM Mv-3-gal in-
hibited ICAM-1 and VCAM-

1 by > 50%, all concentra-
tions ↓ ICAM-1 mRNA, 50 

and 100 μM ↓ MCP-1 mRNA 
More effective at inhibiting 

ICAM-1 in combination ver-
sus isolation, all concentra-
tions ↓ MCP-1 and ICAM-1 

mRNA 
All concentrations (in combi-
nation and isolation) ↓ IκBα 

degradation 

Hung CH, et al. 2015 [20] HUVEC 10 μM quercetin 1 h 150 μM/ml oxidized LDL 
↓ NF-κB activity,  
↓ IL-8 secretion,  

↓ ICAM-1, ↓ VCAM-1 

Karlsen A, et al. 2010 [11] Human monocytic  
cell line 

25 and 50 μmol/L quercetin 
50 μmol/L resveratrol  
25 μmol/L epicatechin  
50 μmol/L myricetin  
50 μmol/L petunidin  

50 μmol/L delphinidin  

30 min 6 h 1 μg/ml LPS 

Quercetin, resveratrol, and 
epicatechin ↓ NF-κB 

myricetin, petunidin and 
delphinidin ↑ NF-κB 

Li T, et al. 2019 [21] Murine macrophage RAW 
264.7 cells 

6 μM Quercetin + 
150 μM Catechin  

or 

24 h 
 

24 h 1 μg/ml LPS 
Quercetin - ↓ TNF-α,  

↓ IL-1β, ↓ p-p38MAPK, ↓ p-
ERK, ↓ TLR4 mRNA, ↑ 



 

 

3 μM Quercetin +  
75 μM Catechin 

MyD88 mRNA, ↓ TRAF6 
mRNA, ↑ TAK1 mRNA 

 
Catechin - ↓ TNF-α, ↓ IL-1β, 
↓ p-JNK, ↓ p-p38MAPK, ↓ p-

ERK, ↓ TLR4 mRNA,  
↓ TRAF6 mRNA,  
↑ TAK1 mRNA 

Quercetin + Catechin –  
↓↓ TNF-α, ↓↓ IL-1β,  

↓ NF-κB p65, ↓ p-JNK,  
↓ p-p38MAPK, ↓ p-ERK,  
↓ TLR4 mRNA, ↓ MyD88 
mRNA, ↓ TRAF6 mRNA,  

↑ TAK1 mRNA 

Nwachukwu JC, et al. 2014 
[22] MCF-7 breast cancer cells 10 μM Resveratrol 24 h 24 h 1 ng/ml TNF-α 

Suppressed TNF-α-induced 
↑ in IL-6 (similar to E2) – re-
versed by ICI, indicating ER-

dependent mechanism 
Almost all E2-regulated 

genes were modulated by 
resveratrol 

Genes that were altered in 
the opposite direction as of 
TNF-α activity were more 

sensitive to resveratrol than 
E2 

Olson ER, et al. 2005 [23] Cardiac fibroblasts from 
male Sprague-Dawley rats 

25 μM resveratrol 30 min 100 nM Ang II or  
200 pM TGF-β 

↓ phosphorylation of MEK 
and ERK1/2 

Sivasinprasasn S, et al. 2016 
[24] 

HUVEC  
(EA.hy926) 5, 10, or 20 μM C3G 2 h 

C3G exposure, followed by 
24 h  

1 μM Ang II exposure 

↑ IκBα, ↓ total NF-κB p65, ↑ 
cytosolic NF-κB p65,  
↓ nuclear NF-κB p65 

↑ denotes an increase, ↓ denotes a decrease, and ↔ indicates no change. Abbreviations: E2, estradiol; ERL extracellular receptor kinase; hs-CRP, high-sensitivity 
C-reactive protein; ICAM-1, intracellular adhesion molecule 1; IκBα, inhibitor of nuclear factor kappa B; IL-6, interleukin-6; MCP-1, monocyte chemoattractant 



 

 

protein-1; MAPK, mitogen-activated protein kinase; MEK, mitogen-activated protein kinase kinase; Myd88, myeloid differentiation primary response 88; NF-κB, 
nuclear factor kappa-light-chain-enhancer of activated B cells; TAK1, transforming growth factor beta-activated kinase 1; TLR4, toll-like receptor-4; TNF-α, 
tumor necrosis factor alpha; TRAF6, TNF receptor associated factor 6; VCAM-1, vascular cell adhesion molecule 1. 

  



 

 

Table S3. Berry Polyphenols and Oxidative Stress. 

Author Subject Characteristics Intervention Duration Design Findings 

Aghababaee, et al. 2015 [1] 
54 males and 18 females 

with dyslipidemia 
300 mL/day blackberry juice 

with pulp 8 weeks Randomized trial 
↓ SBP 

↔ DBP 

An JH, et al. 2016 [2] 
13 males and 31 females 

with prediabetes 
900 or 1800 mg per day of 

black raspberry extract 12 weeks 
Randomized, double-blind, 

placebo-controlled study ↓ Oxidized LDL 

Basu A, et al. 2009 [3] 16 obese females with meta-
bolic syndrome 

25 g/d freeze-dried straw-
berry 4 weeks Repeated measures 

↔ Oxidized LDL 
↓ malondialdehyde and hy-

droxynonenal 

Basu A, et al. 2010a [4] 
44 obese females and 4 obese 

males (~50 yo) with meta-
bolic syndrome 

50 g/d freeze-dried  
blueberry powder 

8 weeks Randomized, single-blind, 
placebo-controlled trial 

Greater ↓ in SBP, DBP,  
oxLDL, malondialdehyde,  

and hydroxynonenal  
than control group 

Basu A, et al. 2014 [6] 
5 males and 55 females with 

obesity 
50 or 25 g/d freeze-dried 

strawberry 12 weeks Randomized study 
↔ SBP and DBP 

↓ malondialdehyde and hy-
droxynonenal 

Burton-Freeman B, et al. 
2010 [25] 

 5 females and 10 males 
with hyperlipidemia 10 g freeze-died strawberry 12 weeks 

Randomized single-blind, 
placebo-controlled crossover 

trial 
↓ oxidized LDL 

Djurica D, et al. 2016 [26] 25 obese or overweight 
males 

50 g freeze-dried strawberry 
powder 

Postprandial Randomized, double-blind, 
cross-over ↑ NO levels 

1 week Randomized, double-blind, 
cross-over 

↔ SBP and DBP 
↑ NO levels 

Feresin RG, et al. 2017 [27] 
71 pre- and stage 1- 

hypertensive postmenopau-
sal females 

50 or 25 g/d freeze-dried 
strawberry 4 and 8 weeks 

Randomized double-blind, 
placebo controlled study 

↓ arterial stiffness and SBP 
with 25 g/d 

↑ NO levels with 50 g/d 

Istas G, et al. 2018 [28] 10 healthy males 200 g and 400 g of red rasp-
berries 2 h and 24 h Postprandial ↑ FMD and arterial stiffness 

Jeong HS, et al. 2016 [8] 24 males and 21 females 
with pre-hypertension 

1,500 or 2,500 mg/d black 
raspberry 

8 weeks 
Randomized, double-

blinded, placebo-controlled 
clinical trial 

↔ DBP 
↓ SBP 



 

 

Jeong HS, et al. 2016 [9] 
51 middle aged females and 
males with metabolic syn-

drome 

750 mg/d freeze-dried  
black raspberry 12 weeks 

Randomized, double-
blinded, placebo-controlled 

clinical trial 
↑ FMD 

Johnson SA, et al. 2015 [10] 
48 postmenopausal females 
(45-65 yo) with pre- or stage 

1-hypertension 

22 g/d freeze-dried  
blueberry powder 8 weeks 

Randomized, double-blind, 
placebo-controlled clinical 

trial 
↓ SBP and DBP, ↑ NO levels 

Kay CD & Holub BJ. 2007 
[29] 

8 middle aged males 100 g freeze-dried wild blue-
berry powder 

Repeated measures Postprandial ↑ serum antioxidant capacity 

Marniemi J, et al. 2000 [30] 40 sixty-year old males 100 g of bilberries, lin-
gonberries, or black currants 

8 weeks Randomized ↑ serum antioxidant capacity 

Mathison BD, et al. 2014 [31] 6 healthy males and 6 
healthy females 

16 oz. cranberry juice Postprandial Repeated measures ↑ SOD and GPx 

Mazza G, et al. 2002 [32] 5 healthy males 100 g freeze-dried wild-blue-
berry powder 

Postprandial Repeated measures ↑ serum antioxidant capacity 

McLeay Y, et al. 2012 [33] 10 healthy females 200 g frozen New Zealand 
blueberries 

12 h and 36 h post exercise Randomized cross-over 
study 

↑ serum antioxidant capacity 
 

Nair AR, et al. 2017 [13] 
9 males and 18 females (53-
62 yo) with metabolic syn-

drome 

45 g/d freeze-dried  
blueberry powder 6 weeks 

Randomized, double-blind, 
placebo-controlled clinical 

trial 
↓ ROS, ↓ O2- 

Netzel M, et al. 2002 [34] 
3 healthy males and 3 

healthy females 

400 ml juice containing 30% 
white grape-, 25% blackcur-
rant-, 15% elderberry-, 10% 

sour cherry-, 10% black-
berry- and 10% aronia-juice 

Postprandial Repeated measures ↑ serum antioxidant capacity 
↓ malondialdehyde 

Netzel M, et al. 2005 [35] 
4 healthy males and 4 

healthy females 
200, 300 or 400 ml of elder-

berry juice Postprandial Repeated measures ↑ serum antioxidant capacity 
 

Rodriguez-Mateos A, et al. 
2013 [36] 

21 healthy males  
(25-29 yo) 

freeze-dried wild-blueberry 
powder 

766, 1278, and 1791 mg total 
blueberry polyphenols 

Time-course trial - assess-
ment at baseline, and 1, 2, 4, 
and 6 h after consumption 

Randomized, double-blind, 
placebo-controlled, crosso-

ver clinical trial 

↑ postprandial FMD with all 
doses, peaked at 1-2 h and 6 

h post-consumption 
↓ Nox activity 



 

 

319, 637, 766, 1278, and 1791 
mg total blueberry polyphe-

nols 

Dose-dependency trial – as-
sessment at baseline, and 1 h 

after consumption 

Randomized, double-blind, 
placebo-controlled, crosso-

ver clinical trial 

Endothelial function ↑ line-
arly up to 766 mg, then plat-
eaued/↓ slightly at higher in-

takes 

Schell J, et al. 2019 [14] 5 males and 20 females with 
type II diabetes 250 g fresh raspberry 

4 weeks randomized crossover study 
↔ small and large artery 

elasticity and DBP 
↓ SBP 

Postprandial randomized crossover study 
↔ small and large artery 
elasticity, SBP and DBP 

 

Tulipani S, et al. 2009 [37] 3 healthy males and 5 
healthy females 1 kg of fresh strawberries Postprandial Repeated measures ↑ serum antioxidant capacity 

Ding Y, et al. 2014 [38] 4-week-old, wild-type and 
ApoE-/-, male mice (C57BL/6) 

30 mg/kg/d ellagic acid 14 weeks High-fat diet 

↑ aortic Nrf2 and HO-1 ex-
pression, ↓ F2-isoprostane, ↑ 

NOS activity, ↑ endothe-
lium-dependent vasodila-

tion 

Jin L, et al. 2017 [39] 4-week-old, male SHR 1% gallic acid in drinking 
water 16 weeks Model of essential hyperten-

sion 

↓ ACE and AT1R expression, 
↓ Nox activity and ↓ Nox1, 

Nox2, and Nox4 mRNA 

Kalea AZ, et al. 2010 [40] Weanling, male SHR 8% freeze-dried blueberry 
powder 

7 weeks Model of essential hyperten-
sion development 

Promotes ↑ basal NO-de-
pendent dilation and COX-

mediated constriction 
↑ endothelium-dependent 

dilation and vessel sensitiv-
ity 

Kane M, et al. 2009 [41] 12-14-week-old, female and 
male Wistar rats 

10-4 to 10-1 mg/ml red wine 
polyphenols (RWP) powder 

Unspecified exposure time Sex-specific assessment of 
vascular function 

↑ RWP-induced endothe-
lium-dependent relaxation 

due to ↑ antioxidant enzyme 
and ↑ phosphorylation of 

eNOS 
↑ relaxation response in fe-

males vs. males 



 

 

ER-independent mechanism 

Li M, et al. 2013 [42] Male Wistar rats 25 or 50 mg/kg  
quercetin or rutin  

21 d Isoproterenol HF model (15 
mg/kg) 

Quercetin and rutin dose-de-
pendently suppressed  

↑ in malondialdehyde and  
↓ in SOD activity 

Liao HH, et al. 2019 [16] 8-10-week-old, male mice 
(C57BL/6) 

200 mg/kg/d myricetin 6 weeks Pressure overload-induced 
HF 

↑ Nrf2, ↑ HO-1 

Wang Y, et al. 2012 [43] 
8-week-old, male  

ApoE-/- mice  
(C57BL/6) 

2 g/kg cyanidin-3-glucoside 
(C3G) 8 weeks 

High-fat, high-cholesterol 
diet 

↓ aortic O2-, ↑ nitrite and ni-
trate, ↑ endothelium-de-

pendent vasodilation,  
↑ phosphorylated eNOS,  

↑ cGMP 

Yan X, et al. 2020 [44] 
8-12-week-old, male  

mice (C57BL/6) 5 and 20 mg/kg/d gallic acid 2 weeks 
Ang-II (490 ng/kg/min) in-

duced hypertension 

↓ BP, ↑ endothelium-de-
pendent vasodilation,  

↑ total and phosphorylated 
aortic eNOS 

Zheng D, et al. 2020 [45] 7-week-old, male Sprague 
Dawley rats 

0.7 mg/kg - intraperitoneal 
injection urolithin B 

0, 24, and 48 h before sur-
gery 

I/R model of HF 

↓ O2-, ↓ lipid peroxidation, 
restored SOD level, pro-
tected against p62 reduc-

tions, ↑ nuclear Nrf2, ↑ p62-
Keap1 interaction, ↑ HO-1, ↑ 

NQO1 

Hung CH, et al. 2015 [20] HUVEC 

2.5, 5, or 10 μM quercetin 24 h 150 μM/ml oxidized LDL 
↑ Sirt1 expression, ↓ oxi-

dized LDL-induced reduc-
tions of Sirt1 expression 

2.5, 5, or 10 μM quercetin 
 

20 μM resveratrol 
2 h 150 μM/ml oxidized LDL 

Quercetin – ↑ Sirt1 expres-
sion in dose dependent man-

ner 
Resveratrol – greatest ↑ Sirt1 

expression 

10 μM Quercetin 24 h 150 μM/ml oxidized LDL 
↑ Nox2 and Nox4 expres-

sion, ↓ ROS (which was re-



 

 

versed with SIRT1 silenc-
ing), protected against oxi-
dized LDL-induced reduc-
tions of eNOS expression 

Feresin RG, et al. 2016 [18] Rat aortic VSMC 

200 μg/mL  
polyphenolic extract of  

freeze-dried blackberries 
(BL),  

raspberries (RB), and  
black raspberries (BRB) 

24 h 72 h 100 nM Ang II 

↓ basal and Ang II-induced 
H2O2 by all berry extracts 

↓ basal O2- by BL, but not RB 
or BRB 

↓ Ang II-induced O2- by all 
berry extracts 

↓ NADP/NADPH ratio by all 
berry extracts, but greatest ↓ 

by BL 
↓ Nox1 expression by BL, but 

not RB or BRB 
↔ Nox4 expression, regard-

less of berry extract 
↔ Ang II-induced downreg-
ulation of catalase, regard-

less of berry extract 
↑ basal and Ang II-treated 

SOD1 expression by all 
berry extracts 

↑ basal and Ang II-treated 
SOD2 and GPx1 expression 
by RB and BRB, but not by 

BL 

Sivasinprasasn S, et al. 2016 
[24] HUVEC (cell line EA.hy926) 

5, 10, or 20 μM cyanidin-3-
glucoside (C3G) 2 h 

C3G exposure, followed by 
24 h 1 μM Ang II exposure 

↓ ROS, ↓ iNOS, ↑ total Nrf2 
content, ↓ cytosolic Nrf2, ↑ 

nuclear Nrf2, ↑ HO-1, ↑ SOD 

Xu JW, et al. 2007 [46] 
Bovine artery and mouse 

kidney vascular endothelial 
cells 

5 or 50 μM cyanidin 24 h 
 

50 ng/mL TNF-α-induced 
endothelial cell apoptosis 

↑ eNOS expression 
Suppressed ↓ in intracellular 

glutathione 



 

 

↑ denotes an increase, ↓ denotes a decrease, and ↔ indicates no change. Abbreviations: ACE, angiotensin converting enzyme; Ang II, angiotensin II; AT1R, 
angiotensin II type-1 receptor; COX, cyclooxygenase; DBP, diastolic blood pressure; eNOS, endothelial nitric oxide synthase; FMD, flow-mediated dilation; 
GPx1, Glutathione peroxidase 1; H2O2, hydrogen peroxide; HO-1, heme oxygenase 1; iNOS, inducible nitric oxide synthase; KEAP1, kelch-like ECH-associated 
protein 1; NO, nitric oxide; Nox, NADPH-oxidase; Nrf2, nuclear factor erythroid 2-related factor 2; NQO1, NADPH quinone dehydrogenase 1; O2-, superoxide; 
ROS, reactive oxygen species; SBP, systolic blood pressure; Sirt1, sirtuins 1; SOD, superoxide dismutase. 

  



 

 

Table S4. Berry Polyphenols and Pathological Remodeling. 

Author Subject Characteristics Intervention Duration Design Findings 

Ruel G, et al. 2009 
[47] 

30 healthy, sedentary, ab-
dominally obese males (41 – 

61 yo) 

Low-calorie cranberry juice 
cocktail  

Bout 1 – 125 ml/d 
Bout 2 – 250 ml/d 
Bout 3 – 500 ml/d 

12 weeks total (3 bouts of 4 
weeks each) Repeated measures trial 

↓ plasma MMP9  
(week 12 vs. baseline) 

↓ in MMP9 was associated 
with ↑ plasma nitrate/nitrite 

Ahmet I, et al. 2009 [48] 2-month-old, male Fischer-
344 rats 2% blueberry-enriched diet 

3 months prior to surgery 
and 10 weeks following sur-

gery (half of each group 
crossed over to other diet) 

Model of ischemic HF (coro-
nary artery ligation) 

↓ necrotic infarct area, ↓ 
apoptotic cell death 

Jin L, et al. 2017 [39] 4-week-old, male SHR 1% gallic acid in drinking 
water 

16 weeks Model of essential hyperten-
sion 

↓ aortic wall thickness com-
pared to SHR with no gallic 

acid 

Jin L, et al. 2018a [49] 
4-week-old, male  

Wistar-Kyoto and SHR 
1% gallic acid in drinking 

water 16 weeks 
Model of essential hyperten-

sion 

↓ cardiac hypertrophy,  
↓ all CaMKII isoforms,  
↓ caspase 3 expression,  

↓ Bax expression and mRNA 

Jin L, et al. 2018b [50] 6-week-old, male mice (CD-
1) 

100 mg/kg/d gallic acid (GA) 
compared to  

losartan 3 mg/kg/d (L),  
carvedilol 1 mg/kg/d (C),  

or furosemide 3 mg/kg/d (F) 

2 weeks following surgery Aortic constriction HF 
model 

GA ↓ perivascular fibrosis,  
↓ collagen I expression,  

↓ fibronectin, and  
↓ MMP2 mRNA,  

but ↔ with L, C, or F 
↔ in MMP9 or MMP13 

mRNA with GA, L, C, or F 
GA ↓ TGF-β1 signaling 

Yan X, et al. 2020 [44] 
8-12-week-old, male mice 

(C57BL/6) 5 and 20 mg/kg/d gallic acid 2 weeks 
Ang II (490 ng/kg/min) in-

duced hypertension 

↓ Ang II-induced aortic wall 
thickening and collagen dep-
osition, ↓ collagen I and col-
lagen III mRNA expression 

Zhang C, et al. 2012 [17] 1-3-d-old Sprague-Dawley 
rats 

5, 10, or 20 μM resveratrol Applied 5 min after reoxy-
genation 

A/R injury model (3 h an-
oxia, 2 h reoxygenation) 

Dose-dependent ↓ in apop-
totic cell death,  



 

 

↓ caspase 3 activity 
Zheng D, et al. 2020 [45] 

 
7-week-old, male Sprague 

Dawley rats 
0.7 mg/kg - intraperitoneal 

injection urolithin B 
0, 24, and 48 h before sur-

gery I/R model of HF 
↓ apoptotic cell death,  

↓ cleaved caspase 3 

Choi YJ, et al. 2003 [51] HUVEC 

50 μmol/L quercetin  
50 μmol/L catechin  

50 μmol/L epigallocatechin 
gallate (EGCG) 

30 min 30 min 250 μmol/L H2O2 

Quercetin and EGCG ↓ 
H2O2-induced apoptotic cell 
death, but catechin did not 

↓ DNA fragmentation by all 
treatments 

Quercetin and EGCG re-
stored Bcl-2, ↓ Bax, and  

↓ cleaved caspase 3 

Feresin RG, et al. 2016 [18] Rat aortic VSMC 

200 μg/mL polyphenolic ex-
tract of freeze-dried black-

berries (BL), raspberries 
(RB), and black raspberries 

(BRB) 

24 h 72 h 100 nM Ang II 
↓ p53 protein expression by 
all berry extracts, but great-

est ↓ by BL 

Hung CH, et al. 2015 [20] HUVEC 10 μM quercetin 24 h 150 μM/ml oxidized LDL ↑ Akt phosphorylation,  
↓ cytosolic Cyt c 

Isaak CK, et al. 2017 [52] H9c2 rat cardiomyoblasts 

10 ng/mL lingonberry antho-
cyanins  

(cyanidin-3-galactoside, cya-
nidin-3-glucoside, and cya-

nidin-3-arabinoside) 

24 h 2 h 600 μM/L H2O2 

↓ H2O2-induced apoptosis 
and ↓ caspase 3 activation in 

combination and isolation 
 

Olson ER, et al. 2005 [23] Cardiac fibroblasts from 
male Sprague-Dawley rats 25 μM resveratrol 30 min 100 nM Ang II or 200 pM 

TGF-β ↓ α-smooth muscle actin 

Xu JW, et al. 2007 [46] 
Bovine artery  

endothelial cells 5 or 50 μM cyanidin 
24 h 

 
50 ng/mL TNF-α-induced 
endothelial cell apoptosis 

Dose-dependent ↓ TNF-α-in-
duced cell death 

Suppressed ↑ in cleaved 
caspase 3 

↑ ERK1/2 and Akt phosphor-
ylation 

↑ denotes an increase, ↓ denotes a decrease, and ↔ indicates no change. Abbreviations: Akt, protein kinase B; Ang, angiotensin; Bax, Bcl-2-associated X protein; 
Bcl-2, B-cell lymphoma 2; Cyt C, cytochrome C; ERK1/2, extracellular receptor kinase; H2O2, hydrogen peroxide; MMP, matrix metalloproteinase; SHR, sponta-
neously hypertensive rats; TGF-β, transforming growth factor beta; TNF-α, tumor necrosis factor alpha. 
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