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   Renal handling of glucose and electrolytes

     The kidney contributes to glucose homeostasis through processes of gluconeogenesis, glucose filtration, glucose reabsorption, and glucose consumption. Each of these processes can be altered in patients with type-2 diabetes (T2DM), providing potential targets for novel therapies. Recent studies have indicated that the kidney is responsible for up to 20% of all glucose production via gluconeogenesis. In patients with T2DM, overall glucose production increases by as much as 300%, with equal contributions from hepatic and renal sources. This increased production contributes not only to increased fasting glucose in T2DM patients but also to raised postprandial glucose because, in contrast to the liver, glucose ingestion increases renal gluconeogenesis. Under normal circumstances, up to 180 g/day of glucose is filtered by the renal glomerulus and virtually all of it is subsequently reabsorbed in the proximal convoluted tubule. This reabsorption is effected by two sodium-dependent glucose cotransporter (SGLT) proteins. SGLT2, situated in the S1 segment, is a low-affinity high-capacity transporter reabsorbing up to 90% of filtered glucose. SGLT1, situated in the S3 segment, is a high-affinity low-capacity transporter reabsorbing the remaining 10%. In patients with T2DM, renal reabsorptive capacity maladaptively increases from a normal level of 19.5 to 23.3 mmol/l/min. Once glucose has been reabsorbed into the tubular epithelial cells, it diffuses into the interstitium across specific facilitative glucose transporters (GLUTs). GLUT1 and GLUT2 are associated with SGLT1 and SGLT2, respectively.
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2:discuss the physiology of micturtition

The bladder has a dual role: to store urine for much of the time without excess leakage; to void the bladder content completely and rapidly at a time that is under the control of the individual. An inability to achieve these objectives will result in incontinence, ineffective voiding or retention of urine, and is a cause of a considerable reduction in the quality of life, and significant medical problems. To understand the pathological causes of these conditions it is necessary to understand the normal and physiological processes that result in controlled voiding of urine.

This article describes the important anatomical structures that comprise the urinary tract and its afferent and efferent nerve supply. There has been considerable recent advance in understanding how the central nervous system coordinates the controlled voiding and storage of urine. The reflex pathways in the spinal cord, brainstem and higher regions of the brain that mediate this process are described. Finally the smooth muscle in the wall of the bladder (detrusor smooth muscle) plays a vital role in regulating within the bladder lumen and hence storage and voiding of urine. The cellular pathways that regulate detrusor contraction are outlined. A detailed knowledge of each of these components is vital if we are to understand the nature of urinary tract pathologies and devise therapeutic and other modes of regulating abnormal urinary tract function.
