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METHODS: Patients with T2D (n=22, Males=14; Females=8) participated in HIIT for 14 weeks. HITT consisted of 3-min bouts at 40% of the maximum load followed by 1-min at 90% of the 

maximum load for 27 min in total (weeks 1-7) and 2-min bouts at 40% followed by 1-min at 90% of the maximum load for 20 min in total (weeks 8-14). HIIT was performed with a stationary 

rowing machine, 3 times a week. The patients were equally divided into morning (30-60 mins after breakfast) and afternoon (30-60 mins after lunch) exercises. The continuous glucose monitor 

(Abbott FreeStyle Libre H) was used to collect glucose from interstitial fluid for 14 consecutive days both before and after the intervention, respectively. From the continuous glucose data, the 

median glucose, percentage of time per day within target glucose range (TIR, 3.9 mmol/l-10.0 mmol/l), time below target glucose range (TBR, <3.9 mmol/l); time above target glucose range 

(TAR, >10mmol/l), and glycemic variability (coefficient of variation or standard deviation) were extracted.  

RESULTS: We found that exercise can significantly reduce the daily average glucose level after intervention (from 8.1±2.1 mmol/l to 7.0±1.2 mmol/l, p=0.009), the daily peak glucose level 

(from 11.8±2.8 mmol/l to 10.3±1.9 mmol/l, p=0.008), and the lowest daily glucose value (from 6.1±1.5 mmol/l, to 5.0±0.7 mmol/l, p=0.003). Additionally, a significant reduction in TAR was 

observed from 20.9%±31.1% to 6.6%±11.5% (-69%, p=0.034). There were no significant differences between morning and afternoon exercising (p>0.05). No significant changes in glycemic 

variability, TBR and TIR after intervention due to large individual variances.  

CONCLUSION: HIIT performed by rowing effectively reduced the absolute daily glucose level and the time above target glucose range, but did not affect the fluctuation of glucose levels 

during a day. These effects occurred independent of the timing of exercise. Future study should pay more attention on the personalized program of exercise with concomitant medical treatment 

for T2D. 
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High-intensity Training And A Low-caloric-diet Improves Maximal Oxygen Consumption And Body Composition In Overweight 
Adults 

Helgi Winther Olsen1, Vincenzo Rago2, Magni Mohr1. 1University of the Faroe Islands, Tórshavn, Faroe Islands. 2Universidade Europeia, Lisbon, Portugal.  

Obesity and low cardiorespiratory fitness are global challenges causing a massive burden on the health care system worldwide. Thus, efficient exercise and nutritional interventions are 

warranted.  

PURPOSE: We investigate the effect of high-intensity training executed as full body circuit training and a calorie-restricted diet plan on cardiorespiratory fitness and body composition in 

overweight sedentary adults.  

METHODS: Sedentary overweight men (n=34) and women (n=46) were recruited. The selection criteria were a sedentary lifestyle for the last five years, an age range of 25-55 yrs and a body 

mass index >25. The study was a randomized controlled trial, where participants were randomized gender-specifically into a high-intensity training group (HIT; age 38±9 (25-54) yrs; height 

174±10 cm; weight 96.1±19.3 kg; n= 40) and control group (CON; age 39±7 (27-52) yrs, height 168±8 cm, weight 89.9±17.2 kg; n= 40). HIT completed full-body high-intensity circuit 

training with 2-4 weekly sessions combined with a calorie-restricted dietary plan for 8 wks. CON had no training or lifestyle changes in the same interval. VO2max-tests and body composition 

assessments were performed at baseline and post-intervention.  

RESULTS: VO2max was 2.3±0.6 and 2.1±0.5 L⸱min-1 at baseline in HIT and CON respectively and did not change during the intervention period. However, VO2max adjusted for body weight 

improved (P<0.05) by ~7% in HIT (24.5±5.1 vs 25.7±5.5 ml⸱min-1⸱kg-1) during the intervention period with greater (P<0.05) change score than CON where a reduction (P<0.05) of ~5% 

(24.1±5.1 vs 22.6±4.6 ml⸱min-1⸱kg-1) was observed. Body weight decreased (P<0.05) by 5.9±3.2 kg post-intervention in HIT with higher (P<0.05) change score than CON (+0.3±1.6 kg). 

Also, BMI declined (P<0.05) from 31.8±5.5 to 29.9±4.4 kg/m2 in HIT only. Body fat content was also lowered (P<0.05) from 32.0±9.5% at baseline to 30.9±9.3% post-intervention in HIT 

with a greater change score compared to CON. No change was observed in skeletal muscle mass in neither HIT nor CON.  

CONCLUSION: High-intensity training performed as full body circuit training combined with a caloric-restricted diet over an eight-week period moderately improved body weight adjusted 

VO2max, but induced a marked weight loss and reduction in body fat content in overweight sedentary adults. 
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Light Physical Activity Favors Central Hemodynamics In Metabolic Syndrome 

Tristan J. Ragland1, Jaclyn K. Dosik1, Emily M. Heiston2, Udeyvir Cheema3, Steven K. Malin, FACSM1. 1Rutgers University, New Brunswick, NJ. 2Virginia 

Commonwealth University, Richmond, VA. 3University of Virginia, Charlottesville, VA. (Sponsor: Dr. Steven Malin, FACSM) 

Altered aortic waveforms and insulin resistance are implicated in cardiovascular disease (CVD). While moderate-to-vigorous physical activity (MVPA) improves central hemodynamics (cHD), 

few data exist examining light physical activity (LPA) across the day in adults with metabolic syndrome (MetS). 

PURPOSE: Determine if LPA across the day relates to fasted and insulin-stimulated cHD in MetS.  

METHODS: Adults with MetS (ATP-III) were categorized as spending >50% of their time in morning (MOR, 0600-0900; n=7 (6F), 53.6±6.3y, 31.9±2.3kg/m2, APTIII=3.9±0.9), midday 

(MID, 1100-1400; n=8 (6F), 53.6±6.1y, 38.7±5.8kg/m2 APTIII=3.5±0.5), or afternoon LPA (AFT, 1500-1900; n=8 (5F), 53.0±5.1y, 39.9±6.3kg/m2, APTIII=3.4±0.7) based on tri-axial 

accelerometry over 7d. cHD were defined by: augmentation index (AIx75), brachial and central blood pressure, heart rate (HR), pulse pressure (bPP and cPP), mean arterial pressure (MAP), 

PP amplification (PPA), as well as forward pressure (Pf), backward pressure (Pb), and reflection magnitude (RM) using applanation tonometry at 0 and 120min during a euglycemic clamp 

(40mU/m2/min, 90 mg/dl). Plasma ICAM and VCAM were assessed at 0min and 120min. VO2max and MetS severity (z-score) were assessed for CVD risk. 

RESULTS: Age (P=0.97) and fitness (P=0.73) were not different amongst groups, although BMI was lower in MOR vs. AFT (31.9±2.3 vs. 39.6.3kg/m2, P=0.02). MOR (24.8±3.3%, P=0.001) 

and MID (20.3±7.3%, P=0.03) performed more LPAmor than AFT (12.1±5.7%). Similarly, MID (23.5±5.6%, P=0.03) spent more time in LPAmid than AFT (14.7±5.9%). Fasting and 120min 

indices of cHD were similar across groups. While time in LPAmor was related to fasting Pb (r=0.41, P=0.02), LPAmid associated with fasting RM (r=0.37, P=0.04) and PPA (r=-0.39, P=0.04). 

Only LPAaft correlated with insulin-stimulated declines in RM (r=-0.38, P=0.04). Further, MetS severity correlated with higher fasting bPP (r=0.42, P=0.02), cPP (r=0.38, P=0.04), Pf (r=0.49, 

P<0.01), and blunted insulin-mediated reductions in cDBP (r=0.39, P=0.04). Fasted ICAM was negatively related to LPAmid (r=-0.43, P=0.02) and fasted AIx75 (r=-0.39, P=0.04). 

CONCLUSION: Although time of day in which LPA is performed does not distinguish cHD in MetS, more time in LPA favorably relates to aortic waveforms. 

Funding: NIH RO1-HL130296. 
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Trimethylamine N-oxide Metabolism Relates To Fasting And Insulin-Stimulated Hemodynamics In Metabolic Syndrome 

Daniel Joseph Battillo1, Tristan J. Ragland1, Mary-Margaret E. Remchak1, Emily H. Heiston2, Anna Ballantyne3, Steven K. Malin, FACSM1. 1Rutgers 

University, New Brunswick, NJ. 2Virginia Commonwealth University, Richmond, VA. 3University of Virginia, Charlottesville, VA. (Sponsor: Steven K. 

Malin, FACSM) 

PURPOSE: Metabolic syndrome (MetS) is associated with cardiovascular disease (CVD) in part through arterial stiffness and reduced insulin sensitivity. Elevated trimethylamine N-oxide 

(TMAO) is linked to arterial stiffness and altered central hemodynamics. While insulin is suggested to impact TMAO, the extent to which insulin mediates hemodynamics through a TMAO-

related mechanism is unknown. We hypothesized that higher TMAO and gut-derived TMAO precursors (carnitine, choline, betaine, trimethylamine (TMA)) would correlate with fasting and 

insulin-mediated hemodynamics. 

METHODS: Twenty-six adults (54.2±2.1 y; VO2peak 22.7±4.1 ml/kg/min, 43.6±2.2% body fat) with MetS (3.6±0.8 ATP-III criteria) underwent a 120min euglycemic clamp (40mU/m2/min, 

90 mg/dl). Pulse wave analysis via applanation tonometry was used to assess augmentation index (AIx75), brachial (bBP) and central blood pressure (cBP), as well as waveform components 

(forward pressure (Pf), backward pressure (Pb), and reflection magnitude) at 0 and 120min of the clamp. Fasting TMAO and related precursors were measured using mass spectroscopy, and 

the TMAO/TMA ratio was calculated to assess gut-to-liver conversion activity of TMAO. MetS severity (i.e., Z-score) and the Framingham Risk Score (FRS) assessed clinical CVD risk. 

RESULTS: TMAO correlated with insulin-stimulated Pb (r=-0.49, P=0.04) and reflection magnitude (r=0.50, P=0.05). TMA correlated with fasting and 120min bSBP (r=0.45, P=0.03) and 

(r=0.83, P<0.001), 120min cSBP (r=0.55, P=0.02), and FRS (r=0.54, P<0.01), while carnitine correlated with fasting bDBP (r=0.52, P=0.01) and FRS (r=0.40, P=0.05). Choline was 

associated with FRS (r=0.40, P=0.05), fasting bDBP (r=0.57, P<0.01) and bSBP (r=0.64, P<0.01), as well as 120min cSBP (r=0.62, P<0.01) and Pf (r=0.59, P=0.02). Similarly, betaine   
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