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Animal/ Dosage of PC  Administration Intervation  Beneficial effects
cell method of PC time and involved
model mechanisms

Castell-Auvi et al. Wistar rats  A. Group A Female | 0/2.5/5/10/25/ GSPE was gavaged for 36/ | 0-36 Low doses of procyanidins

(2013) (150-175) 50 mg/kg/ 21/45 days/1 h. 0-21 increased the plasma insulin

B. Group B male 1,000 mg/kg 0-45 levels and inhibited insulin

(130-150) 0-1h gene expression, which led

CGroup C (225-250) to reduced Pdx] mRNA

D.Group D (175-200) levels in the pancreas and
reduced hepatic Ide gene
expression

Caimari et al. Wistar rats  A. VEH grouplow-fat | 100mg kg™day™ PC was oraled daily for 121d GSPE decreased levels of the

condensed milk GSPE. 21 days after modelin downstream post-receptor
B. GSPE group: target of adiponectin,

100 mg kg day™" of p-AMPK, in the soleus
GSPE dissolved in low- muscle

fat condensed milk

Castell-Auvi et al. Wistar lean  Zucker rats:A. control | Zucker rats:35 mg | Zucker ratsPC was oraled | Zucker rats:0-60d | GSPE targets 11b-HSD1

(2013) rats group (Lean) GSPE/kg/day daily for 60 and 45 days | Wistar rats:0-45d | gene expression that
Zucker B. Zucker obese group | Wistar rats25 mg | after modelin dantidiabetic effects
obese rat C. Zucker obese + GSPE/kg/day

GSPE group

‘Wistar rats:A.control
group

B. GSPE group (25 mg
GSPE/kg bw)

Najim et al. (2004)  Sprague- Acontrol group 2142 mg/kg of total | Polyphenols was gavaged | 0-6 weeks Polyphenolic treatments

Dawley rats  Bfructose-enriched polyphenols, for 6 weeks prevented the increased
diet group 10 mL/Kg expression of the p91phox
Canthocyan-treated NADPH oxidase subunit
fructose-fed group
D.procyanidin and
galloylated
procyanidins-treated
fructose-fed group
E.vitaflavan-treated
fructose-fed

Tsai et al. Sprague- Acontrol group Low-dose group: PC | PC was gavaged for 0-14 weeks PC are associated with

Dawley rats  (standard Purina (125 mg dissolved in | 14 weeks amelioration of defective
chow) 0.1 g PC/mL insulin action on specific
B. group F (60% HF | H20)/kg postreceptor insulin
Diet) High-dose group: PC signaling related to IRS-1
C. group L (HF + PC | (250 mg (dissolved in and GLUT 4 proteins
125 mg/kg) 02 g PC/mL expression
D. group H (HF + PC | H20)/kg
250 mg/kg)

Khanal et al. Sprague- A. Control group Low-dose group: PC was oraled daily for 2-7 weeks PC in the medium level at

Dawley rats B HF group 33 ghg Medium | 7 weeks 66 glkg diet was the most
C. HF group + LPC | dose group: 6.6 g/kg) effective in improving
DHF group + MPC | High-dose group: factors associated with
EHF group + HPC | 33 glkg metabolic syndrome in the
high fructose fed growing
rats sed in the current study

Liu etal. C57BL/6 mice  A. Model group Low-dose PC: PC was oraled daily for 0-4 weeks PC ameliorated insulin

B. positive control 75 mg/kg; Medium- | 4 weeks resistance by decreasing

group dose PC: 150 mg/kg LPS/TLR4/INK

C. Low-dose PC High-dose PC: inflammatory response, and

D. Medium-dose PC | 300 mg/kg enhancing IRS1/PI3K/AKT

E. High-dose PC insulin signaling pathways
in the liver

Cordero-Herrera etal.  Human AEC group 10 pM orl pg/mL | HepG2 incubated were 0-24h EC and CPE pre-treatment
HepG2 cells  B.CPC group incubated with 10 pM or also prevented the

1 pg/ml PC for 24 h inactivation of the PI3K/
AKT pathway and AMPK,
as well as the diminution of
GLUT-2 levels induced by
high glucose

Rui et al. (2020) HepG/HT22  A. Normal group 375 ug/ml LSF HepG2/HT22 were 0-24h Catechin, procyanidin Al,

B. Model group incubated with 3.75 pg/mL and procyanidin A2 are the

C. Positive group LSF for 24 h main components in LSF

D. Treatment group that inhibit Tau
hyperphosphorylation
through improving IR via
the IRS-1/PI3K/AKU/GSK-
3p pathway

Gemma et al. (2010a) ~ Wistar female ~ A. Control group Low-dose:25 mg/kg/ | GSPE was oraled daily for | 0-10d GSPE is dependent on
rats B. Cafeteria group d GSPE 10 days (short treatment)/ | 0-30d Irs1 when stimulating

C. Cafeteria+25 mg/kg | High-dose:50 mg/kg/ | 30 days (long treatment) glucose uptake but also
D. Cafeteria+50 mg/kg | d GSPE suggests that GSPE has a
direct effect on
Glut4 transporter activity
Xinyi et al. (2020) ApoE KO Acontrol group 100 mg/kg/d PC was oraled daily for 0-24 weeks PC could ameliorate
mice B. ApoE KO group 24 weeks atherosclerosis in ApoE-KO
C. ApoE KO + PC mice by improving NO
bioavailability and reducing
oxidative stress through
NADPH oxidase]dependent
mechanisms

Wang et al. C57BKS A vehicle (saline) 20 mg/kg CD-1 were daily 0-5 weeks CD-1 on activation of
db/db B.CD-1 (20 mg/kg) administrated Keapl/Nrf2 antioxidant

C.CD-1 (intraperitoneal injection) signaling pathway and the

(20 mg/kg)+CQ with 20 mg/kg for Sweeks amelioration of

(20 mg/kg) inflammation, endoplasmic
reticulum stress,
andapoptosis were through
autophagy

Yuta et al. (2013) KK-A" mice  A. Control 220 g of BE/kg PC was oraled daily for 0-1 week PC via the activation of

B. BE diet 1 week AMP-activated protein
kinase (AMPK) reduced
blood glucose levels and
enhanced insulin sensitivity

Rodriguez-Carrizalez  Wistar rats A, Control group 25 mg/kg bw/d GSPE was gavaged for 0-45d Procyanidin inhibition of

etal. (2014) B. GSPE group 45 days intestinal DPP4 activity,

either directly and/or via
gene expression
downregulation, could be
responsible for some of their
effects in glucose
homeostasis.

Bak et al. RAW AControl SugmL/10 ug/mL/ | Cells were treated with the | 0-24 h WGP exerts potent anti-
264.7 cells B5ug/mL 25 ug/mL/30ug/ indicated concentration of inflammatory activity

C.10 ug/mL mL, S0ug/mL WGP for 24 h through the inhibition of

D25 ug/mL iNOS and COX-2 by

E30ug/mL regulating NFxB and

E.50ug/mL P38 MAPK pathway

Liv and Wu. (2021)  C57BL/6mice  A. Chow group 27.8 mg/kg bw PC was gavaged for 4 weeks | 0-4 weeks PA improved IR via NF-kB/

B. HFHS group NLRP3 pathway in GDM

C. HFHS + PC group and postpartum mice, which

D. Abs group. partly through its
metabolites by gut
microbiome

Tian et al. Sprague ADMSO PCB2 (0.1-10 pM) | PCB2 (0.1-10uM) for 24 h | 24 h PCB2 regulated
Dawley rats ~ BPC macrophage

M2 polarization via the
activation of PPARy

Farid et al. MSCs cell A.gp I: healthy control | 300 mg/kg PCBI/PCI was oraled daily | 0-30 days PCBI/C1/MSCs therapy in

B. untreated induced for 30 days type l-induced diabetic rats
type I diabetic group has dramatically managed
C. gp III: GSE-treated homeostasis of glucose and
diabetic group insulin secretion; together
D. gp IV: MSCs-treated with, improvement in levels
diabetic group of inflammatory markers
E. gp V: GSE- and and oxidative stress
MSCs-treated diabetic

group

Tie et al. ICR male A. normal control 200 mg/kg/50 mg/kg | PC was oraled daily for 0-16 weeks Proanthocyanidins

group 16 weeks ameliorated lipid

B. model group metabolism and attenuated

C. Fen group hepatic steatosis in mice

D. PC-H group with HFD/STZ-induced

E. PC-L group T2DM, for which activation
of AMPK/ACC/CPTIA
signaling might be an
underlying mechanism

Nie et al. (2020) HUVECs cell  A.Vehicle 10 pM HUVECS were incubated | 24 h PCB2 on ER stress and

BHG with 10 uM PCB2 for 24 h endothelial dysfunction

CHG + PCB2 required the inter-
dependent actions of
PPARS and AMPK.

Muthenna etal. (2014)  Wistar rats  A. control 0.002% PCB2 Type 2 diabetes 3% 0-12 weeks PCB2 suppressed renal

B. Diabetic(D) cinnamon or 0.002% AGE-RAGE stimulated

C.D + cinnamon PCB2 fed in diet for MCP-1 and PKC-a

D.D + PCB2 12 weeks expression, thereby
modulated slit diaphragm
proteins nephrin and
podocin expression

Zhang etal. (2013)  CS7BLKS/J]  Accontrol (db/m) 30 mg/kg/day GSPB2 was oraled daily for | 0-10 weeks GSPB2 treatment
db/db B. Vehicle (C57BLKS/] 10 weeks significantly decreased

db/db, saline) protein levels of MFG-ES,

C. Diabetic group phospho-ERK1/2,

(GSPB2 phospho-Akt, and

(30 mg/kg/day) phospho-GSK-3p in the
kidneys of db/db mice

Lietal. (2015) HK-2 cell ANormal group 10 M PCB2 HK-2 cell was incubated | 0-24 h PCB2 inhibited of the

B High glucose with 10 pM PCB2 for 24 h expression of TGE-f,

C. Normal group + PC p-Smad2 and 3, by

D. High glucose + PC modulating P38/MAPK
signaling pathway inhibited
HG-induced EMT.

Cai et al. (2016) Mouse ANormal group 0/0.625/1.25/25/5/ | MPCS cell was incubated | 48 h GSPB2 activated of AMPK-
podocyte BHigh glucose 10/20/40 pg mL™ with of GSPB2 (0/0.625/ SIRT1-PGC-1a signalling,
clonal cells  C. High glucose + 125/2.5/5/10/20/ protected podocytes from
(MPCS) PCB2(0, 0.625, 40 pug mL™") in 30 mM high glucose-induced

125, 25, 5, 10, glucose for 48 h mitochondrial dysfunction,

20, 40 pg mL™) oxidative stress and
apoptosis

Wei-Jian et al. (2015) ~ C57BLKS/]  A.db/m 30 mg/kg GSPE was given 30 mg/kg/ | 12 weeks GSPE enhanced p38MAPK-
db/db B. db/m + GSPE day, gavage for 12 weeks ERK1/2 signaling pathway

C. db/db oxidase activity, suppressed

D. db/db + GSPE renal cell apoptosis and
expression of TXNIP in
renal cell apoptosis

Zhou et al. (2016) CS7BLKS/] A, Vehicle 30 mg/kg GSPB2 was given 30 mg/kg/ | 10 weeks GSPB2 by suppressing
db/db B. GSPB2 day, gavage for 10 weeks expression of nuclear

factor-kB (NF-kB) p65 in
nuclear extracts and
restoring expression of
Mimecan protein has
beneficial effects on
oxidative stress and renal
fibrosis in the diabetic
kidney

Lietal. (2022) Retinal ANormal control PC (0.05/0.1/0.5/1/5/ | RPE cells were incubated | 48 h PC throughs the p53/
pigment group 10/50/and 100 uM) | with of GSPB2 (0.05/0.1/ mTOR autophagy pathway
epithelial B. High glucose group 0.5/1/5/10/50/and 100 pM) to protect RPE cells from
cells (RPE)  C.High glucose with in 30 mM glucose for 48 h high glucose-induced injury

PC groups

Zou et al. (2023) Rat retinal AHigh glucose PCB2 (0/5/ TR-iBRB2 cells were pre- | 24 h PCB2 Protects TR-iBRB2
capillary BHigh glucose + 10 and 25 pM) treated with various Cells Against
endothelial ~ PCB2 concentrations of PCB2(0, Hyperglycemia Stress by
cells (TR- 5,10 and 25 uM) for 24 Attenuating Oxidative
iBRB2) Stress and Inflammasome

Activation via Regulation of
Redoxosomes/NF-kB
Signaling

Fan et al. (2021) Endothelial ~ A. Mannitol PCB2 (0.1 umol/L, | EPCs were pre-treated with | 24 h PCB2 treatment accelerates
progenitor B.HG 0.5 umol/L, various concentrations of wound healing and
cells (EPCs)  C.HG + 2.5 pmol/L) PCB2(0.1 umol/L/0.5 pmol/ increases angiogenesis in

PCB2(0.1 pmol/L, 1/2.5 pmol/L) for for 24 h diabetic mice, which may be

0.5 pmol/L, mediated by activating of

2.5 pmol/L) Nrf2 improving the
mobilization and function
of EPCs

Li et al. (2013) HUVEC A.gly-LDL GSPB2(2.5umol/L/ | HUVEC were pre-treated | 48 h Procyanidin B2 (GSPB2)

B.gly-LDL + GSPB2-L | 5.0umol/L/ with various concentrations protect against gly-LDL
(2.5umol/L) 100umol/L) of GSPB2 (25, 5.0, induced VEC apoptosis
C. gly-LDL + GSPB2- 10.0 pmol/L) for 48 h through PIMT regulation
M(5.0umol/L)

D. gly-LDL + GSPB2-

H (10.0umol/L)

Yu et al. (2012) C57BLKS/]  A. Control db/m group | GSPB2 GSPB2 was given diluted in | 10 weeks GSPB2 inhibits aortic
db/db db/m B DMT:untreated db/ | (30 mg/kg/day) normal saline solution by expression and serum level
mice db group intragastric administration of MEG-E8 and reduces

C.DMT + for 10 weeks atherogenesis in db/db mice

GSPB2 group

Luan et al. (2014) C57BLKS/]  A. Control db/m group | GSPB2 GSPB2 was given diluted in | 10 weeks GSPB2 activates S100A11/
db/db db/m B DMT:untreated db/ | (30 mg/kg/day) normal saline solution by RAGE/PPAR y signaling
mice db group intragastric administration pathway to alleviate cardiac

C.DMT + for 10weeks fibrosis in advanced

GSPB2 group glycation end-induced rats
in type 2 diabetic rats
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