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Polyphenols have been extensively studied for their antioxidant and anti-inflammatory properties. Recent evidence points toward their
antiglycative potential, mediated by modulation of oxidative stress' . So far, the results of human trials investigating the effects of
polyphenols on glycation have been inconsistent. Here, we evaluate the published randomized controlled trials (RCTs) of polyphenol
supplementation on HbAlc levels in type 2 diabetes mellitus (T2DM) subjects.

A systematic review of all RCTs of polyphenols supplementation in humans with T2DM reporting HbA lc levels before / after sup-
plementation was performed, according to the Preferred Reporting Items for Systematic Review and Meta-Analysis. Twenty-nine
RCTs were included. Polyphenol, as extracts or foods, were supplemented (28 mg to 1-5g) for a period of 28 days weeks to
twelve months. In T2DM subjects (n = 1426, mean baseline HbAlc = 7-44%, 58 mmol/mol), polyphenol supplementation signifi-
cantly (p <0-001) lowered HbA1c% by—0-21 £ 0-04 units, (—2-3 + 0-04 mmol/mol) compared with the control group (Figure 1).

Difference Lower Upper

Study name N Treatment Months jn means limit limit Difference in means (%) and 95% CI
Balzer, 2008 41 High polyphenol(963mg/d)cocoa drink 1 -0.10  -0.75 0.55
Banini, 2006 29 Deslooholized-wine (150mL/d) <l 920 -150 110
Muscadine grape juice (150mL/d -0.20 -227 187 ]
Muscadine grape wine (150mL/d 030 237 177 1
DBasu, 2013 17 Pomegranate extract (1.506g/d) 1 -0.20  -091 051
Bhatt, 2012 57 Resveratrol (250mg/d) 3 -0.90 -1.88 0.08
Blevins, 2007 57 Cinnamon (1.5g/d) 3 -0.10 <022 0.02
Campbell, 2011 23 Rauvolfia-citrus tea (750 mL/d) 4 030  -1.19 0.59
Curtis, 2012 93 Flavonoid-chocolate (27g/d) 12 -0.10  -0.52 032
Fenerciogly, 2010 114 Pomegranate, tea, Vit C extract 3 025 096 046
Fukino, 2003 66 Green tea Edeimg poly'phenol} 2 050 -1.30 030
Fukino, 2008 60 Green tea (544mg gulyphenul 4 -020 -1.02 062
Howes, 2003 19 Isoflavone (55mg/d) 3 -0.01 238 236
Hsu, 2011 68 Green tea (1.5g/ 4 020 -1.13 0.73
Hussain, 2007 59 Glibenclamide 4 -0.01 045 043
Silymarin(200mg/d) &Glibenclamide -142  -1.96 -0.88 &
Jayawardena, 2005 51 Kothala Himbutu tea 6 046  -1.00 0.08
Klein, 2011 29 Mate tea 19.ng‘d§ 2 -0.80 -3.66 2.06 -
Mate tea (19.8g/d) & Diet 000 -1.04 1.04
Kudolo, 2005 19 Ginkgo biloba extract (120mg/d) 3 050 -1.93 093
Lu, 2012 66 High dose Cinnamon (360mg/d) 3 092  -1.80 -0.04
Low dose Cinnamon (120mg/d) -067 -150 016
MacKenzie, 2007 49 High dose tea (750mg/d) 3 -0.10 <094 0.74
Low dose tea (375mg/d) -0.10  -0.81 0.61
Mang, 2006 65 Cinnamon (336mg/s . 4 0.00 -0.40 0.40
Mellor, 2010 12 Chocolate (16.6: epicatechins) 4 010 -0.65 045
irzaei, 2010 72 Green tea extract (150mg/d) 2 052 -146 042
Movahed, 2013 64 Resveratrol (1g/d) 15 -120 -2.15 -025 T
Nagao, 2009 43 Catechin %:untea (582.8mg/d) 3 -0.36 -0.88 0.16
Pan, 2007 68 Lignan (360mg/d 3 -021 -0.83 041
Ryan, 2000 40 Herbal tea (lcup d% <l -0.20  -1.17 0.77
Tome-Cameiro, 2013 35 Green tea extract (350mg/d) 12 030 -1.65 1.05
Green tea & Resveratrol (147.1mg/d) -020 -1.68 1.28
Vafa, 2012 37 Cinnamon 33{(1) 2 -0.35  -0.78 0.08
Vanschoonbeek, 2006 25 Cinnamon (1.5g/d) LS -po0  -0.70 0.70
Zibadi, 2008 48 Pynogenol (125mg/d) 3 -0.70 -1.64 024
Fixed 021 -029 -0.12 N
Random 027 038 -0.16 .
-4.00 -2.00 0.00 2.00 4.00
Polyphenol Control

Figure 1. Net change in HbAlc % associated with polyphenol intervention on T2DM subjects. The overall effect size has been estimated from a
fixed-effects model

The doses supplemented are achievable through dietary modification and offer a large range of opportunities for intervention.
Nonetheless the trials included had a variety of polyphenol sources, dosage, presentation, duration of the RCTs, heterogeneous
group of subjects, and, glucose control level medication, that should be taken into consideration. This meta-analysis highlights the
potential of polyphenols as part of T2DM management, with clinical and public health significance that warrants further
investigation.
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