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Functional Sympatholysis 
Introduction
[bookmark: _GoBack]In Diabetes Type 2 (T2D), there is a reduced capacity to exercise, which is a risk factor for cardiovascular disorders. During physical activity, there is an inadequate flow of blood, which contributes to decreased maximal oxygen uptake (VO2max), which is a feature of T2D (Kirby et al., 2008). Counter balancing the sympathetic-mediated, α-adrenergic vasoconstriction in shrinkage of skeletal muscle in functional sympatholysis acts as the regulatory mechanism to balance the supply of Oxygen concerning the demand. The sympathetic vasoconstriction is weak, inactive muscles, to restore the flow of blood with the need for metabolism. This process is impaired in young individuals with T2D because of the activation of the sympathetic system or decreased capacity to vasodilate in both large and small arteries.
Purpose
Diabetes is a risk factor for cardiovascular ailments, which is linked to a decreased levels of exercise due to intolerance to physical activity. Exercise is recommended for individuals with diabetes, especially those who are obese. Thus, it is imperative to understand how the flow of blood is regulated to meet metabolic demands related to physical activity in individuals with T2D. The study aims to evaluate functional sympatholysis in T2D patients in response to acetylcholine. 
Participants
The study used ten diabetic patients with the normal functioning of endothelium and ten control subjects. The study group was also determined by the leg blood flow (LBF) reaction to the infusion of acetylcholine.


Methods
Recruitment of the patients was done in the Steno Diabetes center in the outpatient clinic. On the day of the study, insulin was stopped, but the other medications continued. The exclusion criteria were patients who had nephropathy, anginal history, claudication, and myocardial infarction. The control subjects who had no previous history of glucose intolerance were enlisted via a newspaper advertisement. The participants were involved in the following procedure: pretest of LBF and infusion of Adenosine and ATP till LBF corresponded to the obtained level during the physical exercise. Adenosine (18.7 μmol/mL) was infuse at 0.8 in control group-1.1 μmol/min in patients while P-value was 0.38. ATP was infused at 0.80 and 0.9 μmol/min in control and study groups, respectively, while the P-value was 0.62. LBF was measured by the diameter and velocity of blood by the use of Doppler ultrasound. The analysis was done via Sigma Plot 11. The use of a t-test tested the baseline values and characteristics of the subjects. Multiple contrasts were used to corrected using the Newman-Keuls technique. P<0.05 was the significant level
Results
The potency of vasodilation in ATP and Adenosine were found to be similar ((309 ± 54 vs. 250 ± 81 mL/μmol ATP⋅kg [P = 0.48] and 13.3 ± 1.7 vs. 12.5 ± 4 mL/μmol adenosine⋅kg [P = 0.38]). LBF increased by nine-fold during ATP and adenosine infusion in both groups. The conductivity of the legs increased during physical activity in both groups. MAP was found to be greater and increased in control than in the study group (101 ± 4 in control subjects vs. 94 ± 4 mmHg inpatients). The difference in the Oxygen level in the arteriovenous was not diverse at the baseline (77 ± 9 mL/L in patients and 92 ± 7 in the control group, P=0.24). In exercise, the difference in arteriovenous increased with similar levels (130 ± 6 mL/L). The arteriovenous Oxygen of the legs increased as of 11 ± 2 mL/L during distillation of adenosine to 19 ± 3 mL/L in a combination of tyramine and adenosine and 14 ± 3 to 18 ± 4 mL/L in ATP and ATP-tyramine distillation. The femoral venous Noradrenaline (NA) was different in control group (2.6 ± 0.2) and patients (1.8 ± 0.2 nmol/L p=0.001). NA increased in physical activity similarly (1.3 ± 0.5 nmol/L, P = 0.98)

Discussion

In this study, patients with T2D and normal endothelial function have the same capability of dulled sympathetic vasoconstriction when they perform moderate physical activity compared to healthy individuals. According to a study done byBock et al. (2009), vasoconstriction is more significant in T2D as compared to the control group. The two studies provide different results. This study suggests no difference in the functional sympholysis in diabetes patients, while the survey done by Bock et al. indicates that there is weakened sympholysis in T2D. However, the patient who is aged in both the control and study group have decreased sympathetic vasoconstriction. This shows that age is also a factor that contributed to the difference in these results due to the functioning of vasodilation.
This study shows that the two groups are partially capable of α-adrenergic vasoconstriction in hyperemia induced by ATP. Moreover, the potential of ATP and adenosine were not different in the study and control groups. The increase in the concentration of ATP evokes hyperemia, which leads to inhibition of vasoconstriction, which is α-mediated (Kirby, 2008). ATP inhibits the response of vasoconstriction in the release of noradrenaline through tyramine in the circulation of skeletal muscles. In contrast, this studydone by Thaning et al. (2010) shows that there is a 50% decrease in LBF in reaction to adenosine and ATP in a diabetic patient.  
The T2D patients were found to have a low content of NA in the venous circulation. However, the NA elevation was the same during the infusion of adenosine, tyramine, and exercise. NA increases during moderate exercise with or without the presence of tyramine in both groups. This indicates that exercise stimulates the sympathetic system similarly in both groups. These findings concurs with other studies that show that the spillover of NA occurs inactive muscles and in physical activity. A research done by Mortensen et al. (2009) indicates that there is increased NA interstitial during physical activity, although the LBF remains similar, which is in support of this study.

Conclusion
In diabetes, the patient can maintain functional sympatholytic when they perform physical exercise. The sympatholytic function is decreased for the patient and the aging group. To have enough response to the hyperemic effect, ATP is not obligatory during the workout. The results provided in this study are in line with other previous research, and this makes the article so relevant in providing the information on functional sympatholysis in diabetic patients during exercise. 
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