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Adaptive ketogenesis.

References 5. Theoretically, if an adaptation to the metabolism of the dependence of glucose to KBS occurs, adipose tissue can become the main source of combustible for low to moderate exercises. - The oxidation of fatty (FAS) and KBS generate a much greater energy offer than carbohydrates. (): ¢ a a Antesso .130. In the elite branch walkers,
consuming a KD for 3 weeks, there was a relatively higher abundance of intestinal bacteroids and the dorea and a reduction of the fecalibacterium compared to high-carbohydrate and periodized carbohydrate groups (141). demonstrate impaired adaptation to & ketosis.; ; (): ¢ Ady ". However, at what point we can declare a status of adapting
adaptation of successful or adequate or adequate is not clear. : A ¢ aferences ".94. The role and potentials therapeutic implications of the growth factors of fibroblasts in the energetic swings and in type 2 diabetes (46) reported that muscle glycogy stores were kept apart. . FGF15 / 19 and FGF1 FGF15 / 19 Production (with FGF15 Being the Human
FGF19 ortho-a-feas) in the fan is induced by the pilen release of biles (104) , Sol's Fat Vitamins A and D, and cholesterol (105, 106) and especially functions as a negative feedback mechanism to decrease the somosis of biles (107). The effects of long -term adaptation to a KD in no glucagon are currently unknown, but a recent summary suggests that
rest and exercised -induced glukhaga can be raised in kettes adapted by ketus (£ athletes ( 6 months in a KD) compared to carbohydrate -powered controls (60). (): ¢ Ady ".56. Dietary carbohydrate manipulation subsequent to the exercise. Sleeding muscle expression of conveyor protections and ketolen enzymes are regulated by exercise is indicated
by the Green Cross. The growth factor of liver fibroblasts 21 By PPARALPHA and is a key mediator from lipid lipid metabolism in ketotic states. The production of Interleukin-6 in the contracting of the human skeletal muscle is influenced by the context of muscular glycogen. It is worth noting that the central concentrations of hormanios do not
necessarily reflect underlying changes in biosynthesis and secretion. ;: A €. " Energemic exercise and attractive performances, especially for the type of resistance of exercises (3). In addition, a short term (3-D) increases the sensitivity of the sympathetic nervous system during the exercise, as determined by a decrease in the neon threshold (24).
..., JR. The Central Action of the FGF19 reduces the Hypothamous activity of the AGP / NPY NEURON and improves the Glucose metabolism (19) in a cross-sectional study on ultra-resistance athletes who consumed KDS by a 20-month-old man, found similar content of a resting glycogen (~ 140 mol A - GA ¢ '1 woven woven) and engineer synthesis
rates in comparison with athletes in a high-carbohydrate diet, low fat.; (): 4 € c129.; ): A ¢ & € ".49. By definition, a KD should lead the body to enter a state of fat burning, leading to ketosis. Studies have demonstrated that the systems are quickly increased after the beginning of a kd, reaching 1 4 € "2 mmol A - 1'1 after 2 A € € 4 (16, 16, 22) And
remaining within this range, even after an extended period (> 20 months) (19). Muscle glycogen studies have shown that the exposure to a kd to 1 A A A A € "4 d is associated with hypoglycemia (66 A + 68) and an increase in fatigue sensation, probably a result of the reduction of the SM glycogen and the absence of improvement of the enzymes of
the use of the and the KB (52) use. (): A ¢ €. " 58). (58). ;:. 139. In addition, it is worth mentioning that the adipose tissue is targeted by many metabolically active factors mentioned above, many of which have demonstrated to induce adiponectin secretion of adipotics, including FGF21 (128) and FGF15 / 19 (129, 130). Interleukin-6 increases the~
disposal of glucose stimulated by insulin in humans and the glucose capture and oxidation of in vitro fatty acids via amp activated kinase protein. ; ():. 142. Various new cytokines were also discovered to play an important role in the regulation of energy metabolism, which can also influence adaptation to a KD. Mixed results were found in KD MA ©
Dio (until 60 d). A 6-week study investigating the impact of voluntary exercise and a fat-rich diet (76% fat) found a significant increase in SM and Carnitina Aciltransferase in the group with high fat comparison with The standard food, suggesting an improved fat oxidation in SM (40). Longitudinal change in the levels of thyroid hormaniums in children
with epilepsy in a ketogenic diet: prevalence and risk factors. ; (): A€ ™1 .122. The effects of long-term sustained nutritional ketosis in GH plasma levels in humans are currently unknown. Definition of a new boom-dependent signal cascade of the growth growth factor for the biosynthesis biosynthesis suppression. Several groups showed that the
exposition to a KD for 4 to 6 weeks is associated with maintenance in the Before Levels of T4 (16, 17, 21, 62), while 1 group reported a Significant increase in T4 after 3 and 6 weeks at a KD (58). ; (): A ¢ €. " Cognitive, food behavior and metaballic profile on a 12-week ketogenic diet in adults In addition, the different responses of glycogy of these



studies and the adaptive changes of the kidney suggested that biochamic processes that are not increasing the production of KB and the oxidation of fat fat Also involved and can also play an important role in the adaptation of Keto. The consistent liver generation KBS KBS is the key characteristic of a kD. As such, the impact of a KD on the notes of
testosterone is not currently understood.KDS has shown to reduce the concentration of the only trioiodothyronine concentrations in studies ranging from 4 D to 6 WK (16, 17, 21, 21 62). IL-6 IL-6 is a pleotic cytokine with pro- pro- and anti-inflammatary properties dependent on the context that can affect homeostasis in a variety of tissues (116). ; (): ¢
aferences € .91. However, in cyclists consuming an LCHF diet for at least 8 months, the lands of glycerol were significantly higher during the exercise compared to a control group (57). However, after 6 weeks, there was a partial recovery in glycogen to 68% of the base line. (90) demonstrated that in humans they fasted by 10 d, the induction of
ketone preceded an increase in the Current FGF21. (50) reported a reinforced body composition, fat oxidation during exercise and increased performance in 12 -week resistant athletes compared to a high -carbohydrate carbohydrate diet group. It should be noted that currently is not international guidelines on the low and that the containing of
carbohydrates and fat should be defined a kD. All of these data challenges the importance of FGF21 in the KB metabolism or at least indicates that FGF21 is not indispensable for the UNOCIO of the ketogan. In addition, many studies use obese subjects, which provide variables, metabnic and underlying hormonal dysregulation confusing, in addition
to adaptive thermogenesis. Not peak on the 3rd of hunger before slowly returning the base line per day 30 (54). ;: ¢ & Ady ".57. Apparently, more studies, especially long -term studies and variability investigating the dynamic metabnic changes during the KD adaptation in They are required to fully understand the process of adaptation of keto.
Biochemical mechanisms behind changes in fuel usage are accredited Due to the modifications of essential enzymes in the production process and use of KB (18, 19), such as the revolution of the main enzymes involved in oxidative phosphorylation, the cycle of cyma, the AF oxidation and the kettle (25 Apg "27), along with the downregulation of
enzymes supporting carbohydrate oxidation, such as pyruvate dehydrogenase ( 28). Human and animal data demonstrate that the exercise increases the absolute rate of KB absorption and Oxidation by SM (36, 37). Although conducted in small cohorts with specific metabolic conditions, and using different formulations of ketogenic diets, such data
clearly demonstrate the impact of a KD in the intestinal microbiota. The intestinal microbiota of elite athletes has been shown to differ from the control subjects and is considered to be primary due to variation In the dietary composition of macronutrients (139, 140). Metabolic characteristics of ultra-resistance corridors adap keto. (): A ¢ €. " Somteis
of protein and glycogen and inhibiting gluconeogenesis (109, 110), in addition to inhibiting the synthesis of hepatic fatty acids (111).; ():. 89. (21) Sao ff follies High at rest and during the exercise after 1 and 6 weeks of a KD, while resting the glycerol levels were not unchanged from the baseline before the dietary intervention. Therefore, an increased
efficiency in the ATP Production of Mitochondrial Axidation SM and KB theoretically would improve performance in certain athlic efforts. However, patients with autodulla autoimmune sclerosis consuming a KD had a significant increase in Bacterial wealth after 6 months after an initial decrease at 2 WK (138). After 3 d of a LCHF diet, the levels rich
diminish (24). In addition, the results of the FGF21 class molding pharmacotherapy in mice, mice, Primates, and humans are similar to the effects viewed with KD, including blood weight, blood glucose levels, insulin, triglycerides, total cholesterol and total ffFAs (83). Generally, carbohydrate depression will lead to depletion of glycogen stores. The
ketogenic diet influences the taxoniatic and functional composition of the intestinal microbiota in children with severe epilepsy. In a study on prolonged nutritional ketosis in obese adults, the serious glucose was considered decreased after 1 and 2 weeks, but aimed at the baseline after week 4, where he remained until the conclusion of the study of
the week 12 (51). Does exercise help with keto adaptation? ; :. 61. In addition, an increase in the activity of the main ketolytic enzymes P-hydroxybutyrate dehydrogenase (BDH), Actacetyl-CAA thiolase (ACAT), and SUCCINIL-COA / 3-KETOCE COA transferase were also demonstrated in SM of rodents trained by exercise (34, 35, 37 a € "39). However,
a less exploited question is a KD can exercise beneath effects on the exercise and attractive performance. Such a diet precipitates a high concentration of fas not rice, that the bean oxide in KBs. The result is a gentle ketonemia with more than 0.5 Apg 3.0 mmol levels (9, 12). The beginning of a KD results in an elevation in the secondary secondary
Overic acid levels of KBS competitive excretion, with most Studies indicating a baseline return after 4 4 € "6 WK of sustained nutritional ketosis (20, 21). As a result, and the light of the fact that both KDs and exercise may induce the expression of FGF21 (76 A— "78, 102, 103), the FGF21 may play an integral role in the context of adaptation And the
KD exercise, which in turn can affect the athlic performance under KD (Figure 2). Various types of KDS were described, and a large number of publications equals a low carbohydrate diet, high fat (LCHF) for KDS, which confusion and data interpretation. High levels of IL-6 IL-6 seen in the Cenarium of Low SM glycogen levels induced by the exercise
and are related to the positive regulation of the production of hepatic glucose, higher lipolithic rate and increase of the capacity of oxidation The Fa via activity of Via Ampk (118 - 121). Exercise increases the systems of fibroblast growth factor 21 (FGF21). In addition, the rats consuming a KD and exercised for 12 weeks demonstrated increased levels
of CD36, Carnitine Palmitine Transferase (CPT) 1B and presented a constitutional expression with those who consume a KD in the absence of exercise (41). CETET adaptation increases exercise performance and body composition responses to training in resistance athletes. Curiously after 6 weeks, individuals demonstrated a 155% increase in
treadmill at exhaust time in the maximum oxygenation of 60%, despite the reduction of muscle glycogen, indicating a Very well-used in the systematic use of energy for lipids and KBs instead of carbohydrates. (): A ¢ —. " . The FGF1 is highly regulated in adipose tissue in response to a fat rich diet, and Mice without FGF1 develop an aggressive
diabolic phenotype coupled to the aberrant adipanship expansion when challenged with a high fat diet (114) . With regard to SM adaptation to the exercise and nutritional ketosis, there is probably a sinishing effect. In addition to the crossed studies in several moments, in a study of durability of the beginning of Phinney et al. Effects of the acute and
chronic exercise in the Sarcolemal MCT1 and MCT4 Content in the human skeletal muscles: current status. IL-6 was the first cytokine (MyKine) identified as secreted by the in response to muscle contraction and plays an important role in the regulation of systemic metabolism (117). FGFS Metabnlica FGFS are protected by signaling with various
cellular functions, including cta squid Differentiation, angiogenesis, healing of wounds and metabolic homeostasis, which act as autocrine, paral and / or endatic horms, linking to FGF receptors and initiating the activation of routes of downstream (72, 73). The rich diet in fat / low carbohydrate content reduces the oxidation of insulin stimulated
carbohydrates, but stimulates disposal of non oxidative glucose in humans: an important role for the pyruvate of skeletal pyruvate dehydrogenase kinase 4 .; ():. ; (): A¢€".80.,,,.,, 0:0:4€ -.97. Cytokines related to ketogenic diet and keto adaptation, all of the known regulatory horms of energy metabolism, such as insulin, glucagon and
catecholamines, recent studies highlighted the regulatory role of the cytokines of the peripheral metabellic tissues , like adipotic, tissue and sm tissues. ; (): A € ae21.; (): A € ce112. Recently, the microbioma, the intestinal microbiota emerged as a main regulator of health and disease (131). Acute carbohydrate intake does not influence the iron
regulatory response to elite keto race hikers. Initially used widely for children with refractory epilepsy, KD has gained popularity due to their beneath effects on weight loss, diabetes and cams (1). Burke et al. Currently, IL-6 dynamic levels in prolonged nutritional ketosis are unknown. ; ():. 137.; (): 76. The low carbohydrate diet, the rich fat diet
impairs the economy of the exercise and deny performance benefits from intensified training in elite race hikers. The effects of ketogenic diet in body composition, power, power and hormone profiles in resistance training men. To produce and efficiently use KBS as a power source, the body needs specific adaptations to accommodate the change in
glucose fuel preference for KBS (15). Nonetheless, They showed that the sane rich acid remains above the baseline levels, even after 12 weeks in a KD (51). Curiously, an extended kd (11 weeks) seems to significantly increase the total total Although it has no impact on free testosterone compared to a control diet (61), making its relevance in the
slightly clear sports performance. (21), a 1 week KD significantly decreased resistance performance; However, the adaptation of 6 weeks of KD resulted in an increase in resistance performance to 155% of the base line and 192% of the 1 week. Taken together, the ceto-to-the-end is a prolonged process that involves the adaptation of the willingness to
generate and use KBS as an alternative energy source. ,. The longest study of the highly trained ultra-resistant athletes was 20 months (9-36 months) reported by VOLEK et al. Although the regulation of the expression of the adiponectin is still clear, the ketogenic diets and LCHF has been associated with increases in obese adiponectin (25, 51); It has
been shown that the secretine secretine secretary induces the GPR109A receptor (127). Summary and conclusions The current investigations on the impact of a kD on exercise and sports performance usually neglect to explain a necessary pernode of adaptation to the diet. In addition, participants consuming a kd for> 3 months kept blood glucose at
rest and during exercise (19, 56, 57); These results suggest greater efficiency of glyconeogan of sources not carbohydrate with prolonged ceto-ceto. Insulin and glucagon pancreatic hormones serve to balance the availability of listed glucose and antagenic effects on lipat. in the other physiology. The hypothesis was raised that nutritional ketosis,
through an increase in the availability of free fatty fats (AGLs) and an enhanced capacity for skewed mothers (SM) to oxidize fat and kbs while saving glycoga®nio, It could cause improvement in the metabnic demands of performance performance. In thyroxine (T4) in response to a short-term KD produced mixed results. Although it remains
uncertainty in relation to the physiological role of As an endangered mediator of ceto-to-the-edapTacao, a growing body of literature implies the FGF21 as a hormone of FEDs and states of fasting of late action, soon acting on insulin and glucagon to regulate the Metabolism in response to nutritional ketosis (74). Studies. They observed the increase in
FGF21 liver expression and increased circulating FGF21 in response to a KD (76 - 78). (21) Found muscle glycogen at rest in obese indivternes decreased to 57% of the base line 1 week in a hypocaloric kD (
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