
SUMMARY OF CLINICAL STUDIES AND CLAIMS 
REGARDING TART CHERRY, URIC ACID AND 

METABOLIC FITNESS 

Overview 

Over the past 2 decades, an abundance of scientif ic and 
clinical evidence has implicated elevated Uric Acid levels 
as a key contributor to the development of Metabolic 
Syndrome1. There are a variety of studies that support this 
concept ranging from broad prospective studies to clinical 
trials to tailored genetic knockout experiments on 
laboratory mice. Motivated by these developments, we 
have leveraged both clinical and basic science findings to 
develop a supplement based on Tart Cherry Extract which 
has been long known to lower Uric Acid levels. Tart Cherry 
Extract has been shown to not only reduce Uric Acid 
levels, and anti-inflammatory biomarkers but also to assist 
in improving metabolic parameters as well as athletic 
performance.  The following document wil l  survey and 
detail the clinical and scientif ic basis for our claims.  

1	Defined	as	the	combination	of	obesity,	high	triglycerides,	low	HDL,	insulin	resistance	
and	high	blood	pressure.	Having	3	of	the	5	listed	features	can	be	regarded	as	
Metabolic	Syndrome.	



Part I (A and B) 

A: Reviews clinically-demonstrated evidence supporting the claim tart cherry 
extract lowers uric acid. The smaller number of studies in the literature reflects 
the fact that this is a known phenomenon and academics are generally not 
inspired to merely replicate other people’s work. In addition, we’ve included 
studies that demonstrate tart cherry lowering blood pressure, triglycerides and 
biomarkers of inflammation. There is also evidence that tart cherry assists in 
weight loss. 

B: Provides evidence that dietary supplementation with tart cherry affects athletic 
performance using a range of tart cherry dosage. The basis for our supplement 
dosage is derived from some of these studies.  

Part II

Reviews evidence implicating elevated Uric Acid as integral in enabling metabolic 
syndrome. Representative studies selected are a mere subset of hundreds that 
exist within medical literature. 



Part I A: 

CLINICAL STUDIES DEMONSTRATING TART CHERRY EXTRACT 
LOWERING SERUM URIC ACID, BLOOD PRESSURE, TRIGLYCERIDES 
ANTI-INFLAMMATORY BIOMARKERS (C REACTIVE PROTEIN and 
others), GLUCOSE REGULATION AND WEIGHT MANAGEMENT. 

1) Northumbria University UK 20142 study demonstrated significant reduction in
Uric Acid using Tart Cherry extract reconstituted into a juice.  12 healthy adults
(26+/- 3 years)  and 2 doses were compared. Essentially no benefit gained with
the higher dosage. The lower dosage was equivalent to 90 cherries. In addition,
Tart cherry reduced C reactive protein (CRP), a common biomarker of
inflammation.

Summary 

Montmorency tart cherry (Prunus cerasus L.) concentrate lowers uric 
acid, independent of plasma cyanidin-3-O-glucosiderutinoside 

Two doses (30 and 60 mL) of Montmorency tart cherry concentrate (MC) were 
used to investigate their impact on physiological indices of uric acid activity, 
inflammation and the bioavailability of the major anthocyanin (CYA-3-O-GluRut). 
Following MC supplementation plasma CYA-3-O-GluRut increased (P < 0.05), 
with a greater uptake in the 60 mL dose found at 1 h. Serum urate was decreased 
(P < 0.001) with a peak change (% of baseline) of 178 _mol∙L−1 (36%) at 8 h; 
urinary urate excretion (P < 0.05) was increased, peaking at 2 h (178 _Mol∙mMol 
creatinine−1 [250%]). Serum hsCRP (P < 0.001) was decreased with peak 
decrements of 3.19 mg∙L−1 (29%). These data show that MC impacts upon the 
activity of uric acid and lowers hsCRP, previously proposed to be useful in 
managing pathological conditions such as gouty arthritis; the findings suggest 
that changes in the observed variables are independent of the dose provided.

2	Journal of functional foods 11 ( 2 0 1 4 ) 82–90	
Phillip G. Bell a, David C. Gaze b, GarethW. Davison c, 
TrevorW. George a, Michael J. Scotter d, Glyn Howatson a,e,*	





2) U.S. Department of Agriculture. Department of Nutrition UC Davis study
showed Bing cherry extract (equivalent to 45 cherries) significantly lowered Uric
Acid. 10 healthy women studied using extract from cherries.3

Abstract 
Consumption of Cherries Lowers Plasma Urate in Healthy Women. 

To assess the physiologic effects of cherry consumption, we measured plasma 
urate, antioxidant and inflammatory markers in 10 healthy women who consumed 
Bing sweet cherries. The women, age 22–40 y, consumed two servings (280 g) of 
cherries after an overnight fast. Blood and urine samples were taken before the 
cherry dose, and at 1.5, 3 and 5 h post dose. Plasma urate decreased 5 h 
postdose, mean _ SEM _ 183 _ 15 _mol/L compared with predose baseline of 214 
_ 13 _mol/L (P < 0.05). Urinary urate increased postdose, with peak excretion of 
350 _ 33 _mol/mmol creatinine 3 h postdose compared with 202 _ 13 at baseline 
(P < 0.01). Plasma Creactive protein (CRP) and nitric oxide (NO) concentrations 
had decreased marginally 3 h postdose (P < 0.1), whereas plasma albumin and 
tumor necrosis factor-_ were unchanged. The vitamin C content of the cherries 
was solely as dehydroascorbic acid, but postdose increases in plasma ascorbic 
acid indicated that dehydroascorbic acid in fruits is bioavailable as vitamin C. The 
decrease in plasma urate after cherry consumption supports the reputed anti-
gout efficacy of cherries. The trend toward decreased inflammatory indices (CRP 
and NO) adds to the in vitro evidence that compounds in cherries may inhibit 
inflammatory pathways. 

3	J.	Nutr.	133:	1826–1829,	2003.	



3) Study from Northumbria UK with recreational marathon runners controlled
placebo and randomized that consumed Tart Cherry or Placebo for 5 days prior
and 48 hours after a marathon run.  Compared to control, subjects using tart
cherry had a significantly reduced Uric Acid level as well as significantly reduced
anti inflammatory biomarkers IL 6 and C reactive protein.

Abstract 
Influence of tart cherry juice on indices of recovery following 
marathon running 4 

This investigation determined the efficacy of a tart cherry juice in aiding recovery 
and reducing muscle damage, inflammation and oxidative stress. Twenty 
recreational Marathon runners assigned to either consumed cherry juice or 
placebo for 5 days before, the day of and for 48 h following a Marathon run. 
Markers of muscle damage (creatine kinase, lactate dehydrogenase, and muscle 
soreness and isometric strength), inflammation [interleukin-6 (IL-6), C-reactive 
protein (CRP) and uric acid], total antioxidant status (TAS) and oxidative stress  
thiobarbituric acid reactive species (TBARS) and protein carbonyls] were 
examined before and following the race. Isometric strength recovered 
significantly faster (P<0.024) in the cherry juice group. No other damage indices 
were significantly different. Inflammation was reduced in the cherry juice 
group (IL-6, P<0.001; CRP, P<0.01; uric acid, P<0.05). TAS was 10% 
greater in the cherry juice than the placebo group for all post-
supplementation measures (P<0.05). Protein carbonyls was not different; 
however, TBARS was lower in the cherry juice than the placebo at 48 h (P<0.05). 
The cherry juice appears to provide a viable means to aid recovery following 
strenuous exercise by increasing total antioxidative capacity, reducing 
inflammation, lipid peroxidation and so aiding in the recovery of muscle function. 

4) Study shows Tart Cherry lowering Systolic Blood Pressure in 16
non smoking Male Patients with Early Hypertension

Effects of Montmorency tart cherry (Prunus Cerasus L.) consumption 
on vascular function in men with early hypertension1 
Karen M Keane,2 Trevor W George,2 Costas L Constantinou,2 
Meghan A Brown,2 Tom Clifford,2 and Glyn Howatson2,3* 

4	Scand	J	Med	Sci	Sports	2010:	20:	843–852	



Abstract 
Background: Tart cherries contain numerous polyphenolic compounds that could 
potentially improve endothelial function and reduce cardiovascular disease risk. 

Objective: We sought to examine the acute effects of Montmorency tart cherry 
(MC) juice on vascular function in subjects with early hypertension.

Design: A placebo-controlled, blinded, crossover, randomized Latin square 
design study with a washout period of 14 d was conducted. Fifteen men with 
early hypertension [systolic blood pressure (SBP) >130 mm Hg, diastolic blood 
pressure >//80 mm Hg, or both] received either a 60-mL dose of MC concentrate 
or placebo. Microvascular reactivity (laser Doppler imaging with iontophoresis), 
arterial stiffness (pulse wave velocity and analysis), blood pressure, and phenolic 
acid absorption were assessed at baseline and at 1, 2, 3, 5, and 8 h post-
consumption. 

Results: MC consumption significantly lowered SBP (P <0.05) over a period of 3 h, 
with peak reductions of mean 6 SEM 7 6 3mm Hg 2 h after MC consumption 
relative to the placebo. Improvements in cardiovascular disease risk factors were 
closely linked to increases in circulating protocatechuic and vanillic acid at 1–2 h. 
Conclusions: MC intake acutely reduces SBP in men with early hypertension. 
These benefits may be mechanistically linked to the actions of circulating 
phenolic acids. This study provides information on a new application of MCs in 
health maintenance, particularly in positively modulating SBP. This trial was 
registered at clinicaltrials.gov as NCT02234648. Am J Clin Nutr 2016;103:1531–9. 



5) Blood Pressure and Tart Cherry

Thirty healthy middle aged (defined as 45-60 years) adults (10 female, 20 male, 
28  right-handed, 2 left-handed) were recruited to take part in the study; the 
mean ± SD age, stature, mass and BMI were 50 ± 6 years, 170.7 ± 9.1 cm, 76.0 ± 
16.0 kgand 26.1 ± 4.9 kg/m2respectively. (see graph below)   

Keane, K.M., Haskell-Ramsay, C.F., Veasey, R.C. and Howatson, G. (2016) 
Montmorency Tart cherries (Prunus Cerasus L.) modulate vascular function 
acutely, British Journal of Nutrition, 1-10. 



6) Tart Cherry Fed Zucker Fatty Rat Model vs Control and Metabolic
Parameters

Summary 
In at-risk obese rats fed a high fat diet, physiologically relevant tart cherry 
consumption reduced several phenotypes of metabolic syndrome and reduced both 
systemic and local inflammation. Tart cherries may reduce the degree or trajectory of 
metabolic syndrome, thereby reducing risk for the development of Type 2 diabetes 
and heart disease. 



Regular Tart Cherry Intake Alters Abdominal Adiposity, Adipose 
Gene Transcription, and Inflammation in Obesity-Prone Rats Fed a 
High Fat Diet 
 
E.M. Seymour, Sarah K. Lewis, Daniel E. Urcuyo-Llanes, Ignasia I. Tanone, 
Ara Kirakosyan, Peter B. Kaufman, and Steven F. Bolling 
 
Michigan Integrative Medicine Program and Section of Cardiac Surgery, 
University of Michigan Health System, Ann Arbor, Michigan, USA 
 

 
Abstract 

Obesity, systemic inflammation, and hyperlipidemia are among the components 
of metabolic syndrome, a spectrum of phenotypes that can precede the 
development of type 2 diabetes and cardiovascular disease. Animal studies show 
that intake of anthocyanin-rich extracts can affect these phenotypes. 
Anthocyanins can alter the activity of tissue peroxisome proliferator-activated 
receptors (PPARs), which affect energy substrate metabolism and inflammation. 
However, it is unknown if physiologically relevant, anthocyanin-containing whole 
foods confer similar effects to concentrated, anthocyanin extracts. The effect of 
anthocyanin-rich tart cherries was tested in the Zucker fatty rat model of obesity 
and metabolic syndrome. For 90 days, rats were pair-fed a higher fat diet 
supplemented with either 1% (wt=wt) freeze-dried, whole tart cherry powder or 
with a calorie- and macronutrient-matched control diet. Tart cherry intake was 
associated with reduced hyperlipidemia, percentage fat mass, abdominal fat 
(retroperitoneal) weight, retroperitoneal interleukin-6 (IL-6) and tumor necrosis 
factor-a (TNF-a) expression, and plasma IL-6 and TNF-a. Tart cherry diet also 
increased retroperitoneal fat PPAR-a and PPAR-g mRNA (P..12), decreased IL-6 
and TNF-a mRNA, and decreased nuclear factor kB activity. In conclusion, in 
at-risk obese rats fed a high fat diet, physiologically relevant tart cherry 
consumption reduced several phenotypes of metabolic syndrome and reduced 
both systemic and local inflammation. Tart cherries may reduce the degree or 
trajectory of metabolic syndrome, thereby reducing risk for the development of 
type 2 diabetes and heart disease. 
 
 
 
 
 



       
        7) Tart Cherry reduced triglycerides in 10 overweight subjects 

 
Accumulating epidemiological evidence shows that diets rich in fruits, e.g., 
cherries, and vegetables can significantly reduce CVD risk. In this randomized, 
placebo-controlled crossover study, we recruited 10 participants (38.1 ± 12.5 y; 8 
females, 2 males) with BMI>25.0 (32.2 ± 4.6; 5 obese, 5 overweight) to consume 
8 fl oz. daily of either 100% tart cherry juice or an alternate placebo beverage, for 
4 weeks each with a 2 week intervening washout period. Fasting blood samples 
were collected at the beginning and end of each arm for measurement of 
biomarkers of dyslipidemia and glycemia. Total cholesterol (C) (188.1 ± 21.0 
mg/dl) was not different between treatments (p>0.05) but plasma triglycerides 
(TG), TG/HDL-C, and VLDL were significantly reduced 10%, 17% and 15%, 
respectively (p<0.05) after tart cherry juice consumption.  

Keith R Martin et al FASEB April 2010 
 
 

  
8) 6 Week study of 19 Diabetic Women given Tart Cherry (sour 
cherry juice from concentrate) shows a reduction in weight, Hgb A1c 
and Blood Pressure5   

 
 

 

 

																																																								
5	Nutrition & Food Science 
Vol. 38 No. 4, 2008 
pp. 355-360	



 
Overall Summary Part I A 

 
THE 8 STUDIES REFERENCED ABOVE PRESENT THE RANGE OF 
METABOLIC EFFECTS EXHIBITED WITH TART CHERRY 
SUPPLEMENTATION. CONFIRMATION OF THE LOWERING OF 
SERUM URIC ACID IN RESPONSE TO BOTH TART CHERRY EXTRACT 
AND BING CHERRY EXTRACT. A DEMONSTRATION THAT TART 
CHERRY LOWERS BLOOD PRESSURE ACUTELY. A STUDY 
DEMONSTARTING THE EFFECT OF TART CHERRY 
SUPPLEMENTATION ON TRIGLYCERIDE LEVELS. A STUDY 
REPORTING LOWER BLOOD PRESSURE, HGA1C AND WEIGHT LOSS 
IN DIABETIC WOMEN GIVEN TART CHERRY JUICE. AND FINALLY, 
AN ANIMAL STUDY OF ZUCKER RATS SHOWING TART CHERRY 
REDUCES ALL ASPECTS OF METABOLIC SYNDROME. 
  



 
Part I B 

 
STUDIES REGARDING TART CHERRY AND ATHLETIC 

PERFORMANCE, ENDURANCE, AND RECOVERY 
 

 
1) Texas A &M study6 of 27 endurance (triathlon or marathon) 

athletes randomized into placebo or tart cherry 480 mg extract. 
Results showed tart cherry improved performance in race times 
and in recovery 

 
Effects of powdered Montmorency tart cherry supplementation on 
acute endurance exercise performance in aerobically trained 
individuals 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 

																																																								
6	Levers et al. Journal of the International Society of Sports Nutrition (2016) 13:22	
	



Abstract 
Background: The purpose of this study was to determine whether short-term 
supplementation of a powdered tart cherry supplement prior to and following 
stressful endurance exercise would affect markers of muscle damage, 
inflammation, oxidative stress, and/or muscle soreness. Methods: 27 endurance 
trained runners or triathlete (21.8 ± 3.9 years, 15.0 ± 6.0 % body fat, 67.4 ± 11.8 
kg) men (n =18) and women (n = 9) were matched based on average reported 
race pace, age, body mass, and fat free mass. Subjects were randomly assigned 
to ingest, in a double-blind manner, capsules containing 480 mg of a rice flour 
placebo (P, n = 16) or powdered tart cherries [CherryPURE®] (TC, n = 11). 
Subjects supplemented one time daily (480 mg/day) for 10-d, including race day, 
up to 48-hr post-run. Subjects completed a half-marathon run (21.1 km) under 2-
hr (111.98 ± 11. 9 min). Fasting blood samples and quadriceps muscle soreness 
ratings using an algometer with a graphic pain rating scale were taken pre-run, 
60-min, 24 and 48-h post-run and analyzed by MANOVA with repeated 
measures. Results: Subjects in the TC group averaged 13 % faster half-marathon 
race finish times (p = 0.001) and tended to have smaller deviations from 
predicted race pace (p = 0.091) compared to P. Attenuations in TC muscle 
catabolic markers were reported over time for creatinine (p = 0.047), urea/blood 
urea nitrogen (p = 0.048), total protein (p = 0.081), and cortisol (p = 0.016) 
compared to P. Despite lower antioxidant activity pre-run in TC compared to P, 
changes from pre-run levels revealed a linear increase in antioxidant activity at 24 
and 48-h of recovery in TC that was statistically different (16–39 %) from P and 
pre-run levels. Inflammatory markers were 47 % lower in TC compared to P over 
time (p = 0.053) coupled with a significant difference between groups (p = 
0.017). Soreness perception between the groups was different over time in the 
medial quadriceps (p = 0.035) with 34 % lower pre-run soreness in TC compared 
to P. Over the 48-h recovery period, P changes in medial quadriceps soreness 
from pre-run measures were smaller compared to TC.  
 
2) Study from Northumbria UK with 20 recreational marathon runners 
controlled placebo and randomized that consumed Tart Cherry or 
Placebo for 5 days prior and 48 hours after a marathon run.  
Compared to control, subjects using tart cherry had a significantly 
reduced Uric Acid level as well as significantly reduced anti 
inflammatory biomarkers IL 6 and C reactive protein.  In addition 
Isometric strength recovered significantly faster (P<0.024) in the 
cherry juice group.  
 



Influence of tart cherry juice on indices of recovery following 
marathon running 7 
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Abstract 
This investigation determined the efficacy of a tart cherry juice in aiding recovery 
and reducing muscle damage, inflammation and oxidative stress. Twenty 
recreational Marathon runners assigned to either consumed cherry juice or 
placebo for 5 days before, the day of and for 48 h following a Marathon run. 
Markers of muscle damage (creatine kinase, lactate dehydrogenase, muscle 
soreness and isometric strength), inflammation [interleukin-6 (IL-6), C-reactive 
protein (CRP) and uric acid], total antioxidant status (TAS) and oxidative stress  
thiobarbituric acid reactive species (TBARS) and protein carbonyls] were 
examined before and following the race. Isometric strength recovered 
significantly faster (P<0.024) in the cherry juice group. No other damage indices 
were significantly different. Inflammation was reduced in the cherry juice group 
(IL-6, P<0.001; CRP, P<0.01; uric acid, P<0.05). TAS was 10% greater in the 
cherry juice than the placebo group for all post-supplementation measures 
(P<0.05). Protein carbonyls was not different; however, TBARS was lower in the 
cherry juice than the placebo at 48 h (P<0.05). The cherry juice appears to 
provide a viable means to aid recovery following strenuous exercise by increasing 
total antioxidative capacity, reducing inflammation, lipid peroxidation and so 
aiding in the recovery of muscle function. 
 
 
3) This Journal of International Nutrition publication studied the 
effect of tart cherry consumption (480 mg/day capsule) on resistance 
trained males. In addition to showing an effect on the uric acid 
levels in the tart cherry group versus the placebo, those athletes 
that consumed Tart cherry for one week before testing demonstrated 
significant improvements  (p< 0.001) in isokinetic Maximal Voluntary 
Contraction Knee Extension/Flexion Total Work Performance. In 
addition, markers of muscle catabolism were significantly reduced in 
the tart cherry group.  The abstract is pasted below.8   
 
 
Effects of powdered Montmorency tart cherry supplementation on an 
acute bout of intense lower body strength exercise in resistance 
trained males. 
 
 

																																																								
8	Levers et al. Journal of the International Society of Sports Nutrition (2015) 12:41	



Abstract 
Background: The purpose of this study was to examine whether short-term 
ingestion of a powdered tart cherry supplement prior to and following intense 
resistance-exercise attenuates muscle soreness and recovery strength loss, while 
reducing markers of muscle damage, inflammation, and oxidative stress. 
Methods: Twenty-three healthy, resistance-trained men (20.9 ± 2.6 yr, 14.2 ± 5.4 
% body fat, 63.9 ± 8.6 kg FFM) were matched based on relative maximal back 
squat strength, age, body weight, and fat free mass. Subjects were randomly 
assigned to ingest, in a double blind manner, capsules containing a placebo (P, n 
= 12) or powdered tart cherries [CherryPURE®] (TC, n = 11). Participants 
supplemented one time daily (480 mg/d) for 10-d including day of exercise up to 
48-h post-exercise. Subjects performed ten sets of ten repetitions at 70 % of a 1-
RM back squat exercise. Fasting blood samples, isokinetic MVCs, and quadriceps 
muscle soreness ratings were taken pre-lift, 60-min, 24-h, and 48-h post-lift and 
analyzed by MANOVA with repeated measures. Results: Muscle soreness 
perception in the vastus medialis (.) (p = 0.10) and the vastus lateralis (.) (p = 
0.024) was lower in TC over time compared to P. Compared to pre-lift, TC vastus 
medialis (.) soreness was significantly attenuated up to 48-h post-lift with vastus 
lateralis (.) soreness significantly lower at 24-h post-lift compared to P. TC 
changes in serum creatinine (p = 0.03, delta p = 0.024) and total protein (p = 
0.018, delta p = 0.006) were lower over time and smaller from pre-lift levels over 
time compared to P Significant TC group reductions from pre-lift levels were 
found for AST and creatinine 48-h post-lift, bilirubin and ALT 60-min and 48-h 
post-lift. No significant supplementation effects were observed for serum 
inflammatory or anti-inflammatory markers. None of the free radical production, 
lipid peroxidation, or antioxidant capacity markers (NT, TBARS, TAS, SOD) 
demonstrated significant changes with supplementation. Changes in TC whole 
blood lymphocyte counts (p = 0.013) from pre-lift were greater compared to P, 
but TC lymphocyte counts returned to pre-lift values quicker than P. 
 
Conclusion: Short-term supplementation of Montmorency powdered tart cherries 
surrounding a single bout of resistance exercise, appears to be an effective 
dietary supplement to attenuate muscle soreness, strength decrement during 
recovery, and markers of muscle catabolism in resistance trained 
individuals. 
 
 
 
 



4) Double blinded placebo controlled vs (Montmorency Cherries) in 
16 semi professional soccer players showed improved performance/ 
recovery and reduced inflammatory biomarkers. Soccer match 
simulated by an adapted version of the Loughborough Intermittent 
Shuttle Test. 5days of 60 ml (180 cherries value) pre trial and 3 days 
post trial. 
 
 
The Effects of Montmorency Tart Cherry Concentrate Supplement on 
Recovery Following Prolonged, Intermittent Exercise 
 
Phillip G. Bell 1,2, Emma Stevenson 3, Gareth W. Davison 4 and Glyn Howatson 
1,5,*1 Department of Sport, Exercise and Rehabilitation, Faculty of Health and 
Life Sciences, Northumbria University, Newcastle upon Tyne NE1 8ST, UK; 
phillip.g.bell@northumbria.ac.uk 2 GSK Human Performance Lab., Brentford, 
Middlesex TW8 9GS, UK 3 Human Nutrition Research Centre, Institute of Cellular 
Medicine, Faculty of Medical Sciences, Newcastle University, Newcastle upon 
Tyne NE2 4HH, UK; emma.stevenson@ncl.ac.uk 
 
 
 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
 
 

 
Abstract 

This study investigated Montmorency tart cherry concentrate (MC) 
supplementation on markers of recovery following prolonged, intermittent sprint 
activity. Sixteen semi-professional, male soccer players, who had dietary 
restrictions imposed for the duration of the study, were divided into two equal 
groups and consumed either MC or placebo (PLA) supplementation for eight 
consecutive days (30 mL twice per day). On day 5, participants completed an 
adapted version of the Loughborough Intermittent Shuttle Test (LISTADAPT). 
Maximal voluntary isometric contraction (MVIC), 20 m Sprint, counter movement 
jump (CMJ), agility and muscle soreness (DOMS) were assessed at baseline, and 
24, 48 and 72 h post-exercise. Measures of inflammation (IL-1-_, IL-6, IL-8, TNF-_, 
hsCRP), muscle damage (CK) and oxidative stress (LOOH) were analyzed at 
baseline and 1, 3, 5, 24, 48 and 72 h post-exercise. Performance indices (MVIC, 
CMJ and agility) recovered faster and muscle soreness (DOMS) ratings were 
lower in the MC group (p < 0.05). Additionally, the acute inflammatory response 
(IL-6) was attenuated in the MC group. There were no effects for LOOH and CK. 



These findings suggest MC is efficacious in accelerating recovery following 
prolonged, repeat sprint activity, such as soccer and rugby, and lends further 
evidence that polyphenol-rich foods like MC are effective in accelerating recovery 
following various types of strenuous exercise. 
 

5) 10 trained Cyclists in a Double blinded placebo controlled 
crossover study with tart cherry vs placebo: shows significant 
effect on systolic blood pressure and performance. 2018 Keane et 
al 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Abstract 
The purpose of this study was to investigate the effects of Montmorency tart 
cherry juice (MC) on nitric oxide (NO) biomarkers, vascular function and exercise 
performance. In a randomized, double blind, placebo (PLA) – controlled, 
crossover study, 10 trained cyclists (mean ± SD; V̇ O2peak 59.0 ± 7.0 ml/kg/min) 
acutely ingested 30 mL of either MC or PLA following dietary restrictions of 
polyphenol-rich compounds, and completed 6 min moderate and severe-intensity 
cycling bouts 1.5 h post ingestion on two occasions for each experimental 
condition. The severe-intensity cycling test was continued to exhaustion on one 
occasion and immediately followed by a 60 s all-out sprint on the other occasion. 
Blood pressure, pulse wave measures, tissue oxygenation index and plasma 
nitrite concentration were assessed pre and 1.5 h post ingestion. Time to 
exhaustion was not different between conditions (P > 0.05), but peak power over 
the first 20 s (363 ± 42 vs. 330 ± 26 W) and total work completed during the 60 s 
all-out sprint (21 ± 3 vs. 19 ± 3 kJ) were 10% higher in the MC trial compared to 
the PLA trial (P < 0.05). Systolic blood pressure was 5 ± 2 mmHg lower 1.5 h post 
MC supplementation compared to PLA supplementation (P < 0.05). There were 
no differences in pulse wave measures, plasma nitrite concentration or tissue 
oxygenation between the MC and PLA trials (P > 0.05). These results suggest that 
acute supplementation with MC can lower blood pressure and improve some 
aspects of exercise performance, specifically end-sprint performance, in trained 
cyclists. 
 
 

Overall Summary Part I  B 
 
THE FIVE STUDIES REFERENCED DEMONSTRATE THAT 
CONSUMPTION OF TART CHERRY EXTRACT IMPROVED 
PERFORMANCE, RECOVERY AND ENDURANCE IN THE TESTED 
SUBJECTS COMPARED WITH A CONTROL GROUP.  A CROSSOVER 
STUDY SHOWED THAT THE EXTRACT ALSO LOWERED SYSTOLIC 
BLOOD PRESSURE AS WELL AS IMPROVED PERFORMANCE. TART 
CHERRY ALSO LOWERED URATE LEVELS, REDUCED PERCEIVED 
MUSCLE SORENESS AND REDUCED BIOMAKERS OF CATABOLISM.  
 
 
 
 
 



Part I I  

7 STUDIES OF URIC ACID AND METABOLIC SYNDROME 

1) Journal of Hypertension:  A 5-year prospective study of 
normotensive non-obese Japanese males 9 

Summary 

“The main finding in this study was that serum UA and plasma NE level were 
predictors of BP elevation, weight gain, and weight gain–induced BP elevation in 
originally non-obese, normotensive, healthy men. Serum UA and plasma NE 
levels at entry were already significantly greater in subjects who 
subsequently gained weight over the following 5 years and in subjects who’s 
BP subsequently rose.” 

 

2) Controlled, double blind placebo study demonstrating that      
lowering uric acid reduces blood pressure. In addition, subjects 
treated with uric acid lowering agents lost weight compared with 
placebo controls p< 0.05 

Abstract 

Epidemiologic studies, animal models, and preliminary clinical trials in children 
implicate uric acid in the development of essential hypertension. Controversy 
remains as to whether the observations indicate a general mechanism or a 
surrogate phenomenon. We sought to determine whether uric acid is a causative 
mediator of increased blood pressure (BP) and impaired vascular compliance. We 
report a randomized, double-blinded, placebo-controlled trial comparing 2 
mechanisms of urate reduction with placebo in prehypertensive, obese, 
adolescents, aged 11 to 17 years. Subjects were randomized to the xanthine 
oxidase inhibitor, allopurinol, uricosuric, probenecid, or placebo. Subjects treated 
with urate-lowering therapy experienced a highly significant reduction in BP. In 
clinic systolic BP fell 10.2 mm Hg and diastolic BP fell 9.0 mm Hg in treated 

																																																								
9	Serum Uric Acid and Plasma Norepinephrine Concentrations Predict Subsequent Weight Gain and 
Blood Pressure Elevation : Kazuko Masuo, Hideki Kawaguchi, Hiroshi Mikami, Toshio Ogihara and 
Michael L. Tuck Hypertension. 2003;42:474-480;  

 

	



patients compared with a rise of 1.7 mm Hg and 1.6 mm Hg systolic and diastolic 
BP, respectively in patients on placebo. Urate-lowering therapy also resulted in 
significant reduction in systemic vascular resistance. These data indicate that, at 
least in adolescents with prehypertension, uric acid causes increased BP that can 
be mitigated by urate lowering therapy.10 

 

3) Study in adolescents: Random, double blinded placebo controlled 
crossover study showing allopurinol lowers blood pressure in 
hypertensive adolescents with concomitant elevated uric acid 
levels.  
 

Abstract 

JAMA. 2008 Aug 27;300(8):924-32. doi: 10.1001/jama.300.8.924. 

Double blind randomized placebo control and crossover study shows the effect 
of allopurinol on blood pressure of adolescents with newly diagnosed essential 
hypertension. Conclusion: lowering Uric acid significantly reduces blood pressure 
in hyperuricemic hypertensive adolescents.  
CONTEXT:  Hyperuricemia is a predictor for the development of hypertension 
and is commonly present in new-onset essential hypertension. Experimentally 
increasing uric acid levels using a uricase inhibitor causes systemic hypertension 
in animal models. 
OBJECTIVE:  To determine whether lowering uric acid lowers blood pressure 
(BP) in hyperuricemic adolescents with newly diagnosed hypertension. 
DESIGN, SETTING, AND PATIENTS: 
Randomized, double-blind, placebo-controlled, crossover trial (September 2004-
March 2007) involving 30 adolescents (aged 11-17 years) who had newly 
diagnosed, never-treated stage 1 essential hypertension and serum uric acid 
levels > or = 6 mg/dL. Participants were treated at the Pediatric Hypertension 
Clinic at Texas Children's Hospital in Houston. Patients were excluded if they had 
stage 2 hypertension or known renal, cardiovascular, gastrointestinal tract, 
hepatic, or endocrine disease. 
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INTERVENTION:  Allopurinol, 200 mg twice daily for 4 weeks, and placebo, twice 
daily for 4 weeks, with a 2-week washout period between treatments. The order 
of the treatments was randomized. 
MAIN OUTCOME MEASURES: 
Change in casual and ambulatory blood pressure. 
RESULTS:  For casual BP, the mean change in systolic BP for allopurinol was -6.9 
mm Hg (95% confidence interval [CI], -4.5 to -9.3 mm Hg) vs -2.0 mm Hg (95% 
CI, 0.3 to -4.3 mm Hg; P = .009) for placebo, and the mean change in diastolic 
BP for allopurinol was -5.1 mm Hg (95% CI, -2.5 to -7.8 mm Hg) vs -2.4 (95% CI, 
0.2 to -4.1; P = .05) for placebo. Mean change in mean 24-hour ambulatory 
systolic BP for allopurinol was -6.3 mm Hg (95% CI, -3.8 to -8.9 mm Hg) vs 0.8 
mm Hg (95% CI, 3.4 to -2.9 mm Hg; P = .001) for placebo and mean 24-hour 
ambulatory diastolic BP for allopurinol was -4.6 mm Hg (-2.4 to -6.8 mm Hg) vs -
0.3 mm Hg (95% CI, 2.3 to -2.1 mm Hg; P = .004) for placebo. Twenty of the 30 
participants achieved normal BP by casual and ambulatory criteria while taking 
allopurinol vs 1 participant while taking placebo (P < .001). 
CONCLUSIONS:  In this short-term, crossover study of adolescents with newly 
diagnosed hypertension, treatment with allopurinol resulted in reduction of BP. 
The results represent a new potential therapeutic approach, although not a fully 
developed therapeutic strategy due to potential adverse effects. These 
preliminary findings require confirmation in larger clinical trials. 
TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT00288184. 
 
 
4) Prospective, observational study of 758 untreated hypertensive 

patients, followed over 11 years. Uric acid predicted Type 2 
Diabetes.11 

Summary 

Serum Uric Acid Levels Predict New-Onset Type 2 Diabetes in Hospitalized 
Patients With Primary Hypertension: The MAGIC Study 

Francesca Viazzi, MD,1,2 Giovanna Leoncini, MD,1,2 Marina Vercelli, 
MD,3,4 Giacomo Deferrari, MD,1,2 and Roberto Pontremoli, MD, PHD1,2 
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“The present study shows that over long-term follow-up, SUA is a powerful 
predictor of incident type 2 diabetes in primary hypertension, especially in 
women. The excess of risk associated with SEUA was similar to that observed in 
the presence of obesity (3.59, P < 0.0001) and comparable to that in the 
presence of metabolic syndrome (4.28, P < 0.0001) and was independent of the 
presence of metabolic syndrome and other potential confounders. Of interest, 
SEUA proved to be the only risk factor independently related to the development 
of diabetes in women.” 

 

5) Study in the journal Nature demonstrating that when Urate 
transport knockout mice with spontaneous Metabolic Syndrome are 
given Allopurinol, the features of metabolic syndrome are reversed.  

Abstract 

Early-onset metabolic syndrome in mice lacking the intestinal uric acid transporter 
SLC2A9  

Brian J. DeBosch1, Oliver Kluth2, Hideji Fujiwara1, Annette Schu¨rmann2 & Kelle 
Moley1  

Excess circulating uric acid, a product of hepatic glycolysis and purine 
metabolism, often accompanies metabolic syndrome. However, whether 
hyperuricemia contributes to the development of metabolic syndrome or is 
merely a by-product of other processes that cause this disorder has not been 
resolved. In addition, how uric acid is cleared from the circulation is incompletely 
understood. Here we present a genetic model of spontaneous, early-onset 
metabolic syndrome in mice lacking the enterocyte urate transporter Glut9 
(encoded by the SLC2A9 gene). Glut9-deficient mice develop impaired 
enterocyte uric acid transport kinetics, hyperuricemia, hyperuricosuria, 
spontaneous hypertension, dyslipidemia and elevated body fat. 12Allopurinol, a 
xanthine oxidase inhibitor, can reverse the hypertension and 
hypercholesterolemia. These data provide evidence that hyperuricemia per se 
could have deleterious metabolic sequelae. Moreover, these findings suggest 
that enterocytes may regulate whole-body metabolism, and that enterocyte urate 
metabolism could potentially be targeted to modulate or prevent metabolic 
syndrome. 
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6) Johns Hopkins study analyzing 3,518 subjects found a high and 
independent correlation of elevated uric acid and elevated 
triglyceride/HDL ratio13 

 

Abstract 

Relation of Uric Acid to Serum Levels of High-Sensitivity CReactive Protein, 
Triglycerides, and High-Density Lipoprotein Cholesterol and to Hepatic Steatosis  

Tanya Keenan, MPHa , Michael J. Blaha, MD, MPHa , Khurram Nasir, MD, 
MPHa,b, Michael G. Silverman, MDa , Rajesh Tota-Maharaj, MDa , Jose A.M. 
Carvalho, MDc , Raquel D. Conceição, MDc , Roger S. Blumenthal, MDa , and 
Raul D. Santos, MD, PhDc,d,*  

Increased uric acid (UA) is strongly linked to cardiovascular disease. However, the 
independent role of UA is still debated because it is associated with several 
cardiovascular risk factors including obesity and metabolic syndrome. This study 
assessed the association of UA with increased high-sensitivity C-reactive protein 
(hs-CRP), increased ratio of triglyceride to highdensity lipoprotein cholesterol 
(TG/HDL), sonographically detected hepatic steatosis, and their clustering in the 
presence and absence of obesity and metabolic syndrome. We evaluated 3,518 
employed subjects without clinical cardiovascular disease from November 2008 
through July 2010. Prevalence of hs-CRP >3 mg/L was 19%, that of TG/HDL >3 
was 44%, and that of hepatic steatosis was 43%. In multivariable logistic 
regression after adjusting for traditional cardiovascular risk factors and 
confounders, highest versus lowest UA quartile was associated with hs-CRP >3 
mg/L (odds ratio [OR] 1.52, 95% confidence interval [CI] 1.01 to 2.28, p  0.04), 
TG/HDL >3 (OR 3.29, 95% CI 2.36 to 4.60, p 3 mg/L became non significant in 
analyses stratified by obesity. Ascending UA quartiles compared to the lowest UA 
quartile demonstrated a graded increase in the odds of having 2 or 3 of these risk 
conditions and a successive decrease in the odds of having none. In conclusion, 
high UA levels were associated with increased TG/HDL and hepatic steatosis 
independently of metabolic syndrome and obesity and with increased hs-CRP 
independently of metabolic syndrome. Am J Cardiol 2012;110:1787–1792) 
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7) Referenced study shows that elevated uric acid inactivates Nitric 
Oxide (NO).  

Summary 

“This study shows a potential mechanism by which UA may deplete NO and 
cause endothelial dysfunction, particularly under conditions of oxidative stress in 
which UA is elevated and intracellular glutathione is depleted.”14 

 

 

Overall Summary Part II 

THE SEVEN AFOREMENTINED STUDIES SHOW THAT ALL ASPECTS 
OF METABOLIC SYNDROME ARE HIGHLY CORRELATED WITH 
ELEVATED URIC ACID: WEIGHT GAIN, HYPERTENSION, DIABETES, 
ELEVATED TRIGLYCERIDES, AND LOW HDL. ALSO, 
INTERVENTIONAL THEREAPY IN 2 OF THE STUDIES REVERSED 
FEATURES OF THE METABOLIC SYNDROME (HIGH BLOOD 
PRESSURE AND WEIGHT). FINALLY, URIC ACID IS SHOWN TO 
INITIATE ENDOTHELIAL DYSFUNCTION BY INACTIVATING NITRIC 
OXIDE.  
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