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1)During prolonged fasting,the kidneys can form glucose amino acids and other precursors and release this into the blood.This is similar to the role of the liver;thus the kidney like the liver,is a gluconeogenic organ.

While not traditionally discussed, the kidneys’ contributions to maintaining glucose homeostasis are significant and include such functions as release of glucose into the circulation via gluconeogenesis, uptake of glucose from the circulation to satisfy their energy needs, and reabsorption of glucose at the level of the proximal tubule. Renal release of glucose into the circulation is the result of glycogenolysis and gluconeogenesis, respectively involving the breaking down and formation of glucose-6-phosphate from precursors (eg, lactate, glycerol, amino acids). With regard to renal reabsorption of glucose, the kidneys normally retrieve as much glucose as possible, rendering the urine virtually glucose free. The glomeruli filter from plasma approximately 180 grams of D-glucose per day, all of which is reabsorbed through glucose transporter proteins that are present in cell membranes within the proximal tubules. If the capacity of these transporters is exceeded, glucose appears in the urine. The process of renal glucose reabsorption is mediated by active (sodium-coupled glucose cotransporters) and passive (glucose transporters) transporters. In hyperglycemia, the kidneys may play an exacerbating role by reabsorbing excess glucose, ultimately contributing to chronic hyperglycemia, which in turn contributes to chronic glycemic burden and the risk of microvascular consequences.

Chronically uncontrolled hyperglycemia leads to a higher risk of macrovascular and microvascular complications, such as cardiovascular disease, nephropathy, neuropathy, and retinopathy.10 Hypoglycemia, on the other hand, may lead to a myriad of central nervous system complications (eg, confusion, behavioral changes, seizures, loss of consciousness, and even death), since the brain is the body’s largest consumer of glucose in the fasting or “postabsorptive” state.10,11 Maintenance of glucose homeostasis involves several complementary physiologic processes, including glucose absorption (in the gastrointestinal tract), glycogenolysis (in the liver), glucose reabsorption (in the kidneys), gluconeogenesis (in the liver and kidneys), and glucose excretion (in the kidneys).10,12

As alluded to previously, the kidneys are capable of synthesizing and secreting many important hormones (eg, renin, prostaglandins, kinins, erythropoietin) and are involved in a wide variety of metabolic processes such as activation of vitamin D3, gluconeogenesis, and metabolism of numerous endogenous compounds (eg, insulin, steroids).9 With respect to renal involvement in glucose homeostasis, the primary mechanisms include release of glucose into the circulation via gluconeogenesis, uptake of glucose from the circulation to satisfy the kidneys’ energy needs, and reabsorption of glucose at the level of the proximal tubule.

Glycogenolysis and gluconeogenesis

Renal release of glucose into the circulation is the result of glycogenolysis and gluconeogenesis. Glycogenolysis involves the breakdown of glycogen to glucose-6-phosphate from precursors (eg, lactate, glycerol, amino acids) and its subsequent hydrolysis (via glucose-6-phosphatase) to free glucose. Conversely, gluconeogenesis involves formation of glucose-6-phosphate from those same precursors and subsequent conversion to free glucose. Interestingly, the liver and skeletal muscles contain most of the body’s glycogen stores, but only the liver contains glucose-6-phosphatase. As such, the breakdown of hepatic glycogen leads to release of glucose, whereas the breakdown of muscle glycogen leads to release of lactate. Lactate (generated via glycolysis of glucose by blood cells, the renal medulla, and other tissues) may be absorbed by organs and reformed into glucose.2

With regard to glucose utilization, the kidney may be perceived as 2 separate organs, with glucose utilization occurring predominantly in the renal medulla and glucose release limited to the renal cortex. These activities are separated as a result of differences in the distribution of various enzymes along the nephron. To this point, cells in the renal medulla (which, like the brain, are obligate users of glucose) have significant glucose-phosphorylating and glycolytic enzyme activity, and can therefore phosphorylate and accumulate glycogen. However, since these cells lack glucose-6-phosphatase and other gluconeogenic enzymes, they cannot release free glucose into the circulation. On the other hand, renal cortex cells do possess gluconeogenic enzymes (including glucose-6-phosphatase), and therefore can make and release glucose into the circulation. But because these cells have little phosphorylating capacity, they cannot synthesize glycogen.2

The magnitude of renal glucose release in humans is somewhat unclear, with inconclusive evidence regarding the contribution of the kidneys to total body gluconeogenesis.4 One analysis of 10 published studies concluded that the renal contribution to total body glucose release in the postabsorptive state is approximately 20%. Based on the assumption that gluconeogenesis accounts for approximately half of all circulatory glucose release during the fasting state, renal gluconeogenesis is projected, although not conclusively proven, to potentially be responsible for approximately 40% of all gluconeogenesis.2 Taking into consideration the potential contribution of renal gluconeogenesis, the kidneys appear to play a substantial role in overall glucose release in normal as well as pathophysiologic states (eg, hepatic insufficiency, counterregulation of hypoglycemia). To this point, evidence suggests that in patients with T2DM, renal glucose release is increased in both the postprandial and postabsorptive states, implicating the kidneys’ contribution to the hyperglycemia that characterizes this condition.4 In one study, a 3-fold increase in renal glucose release was observed in patients with diabetes versus those without.14 In contrast, hepatic glucose release increased by only 30% in the diabetic state. Potential mechanisms involved in excessive renal glucose release in T2DM include fasting gluconeogenesis, decreased postprandial insulin release, insulin resistance (known to suppress renal/hepatic insulin release), increased free fatty acid (FFA) concentrations (FFAs stimulate gluconeogenesis), greater availability of gluconeogenic precursors, and increased glycogenolysis.3 Again, it is clear that there is a renal contribution to glucose output in the body, but the actual contribution in individual patients with T2DM is still controversial.

Glucose Reabsorption

In addition to their important role in gluconeogenesis, the kidneys contribute to glucose homeostasis by filtering and reabsorbing glucose. Under normal conditions, the kidneys retrieve as much glucose as possible, rendering the urine virtually glucose free. The glomeruli filter from plasma approximately 180 grams of D-glucose per day, all of which is reabsorbed through glucose transporter proteins that are present in cell membranes within the proximal tubules.4 If the capacity of these transporters is exceeded, glucose appears in the urine. This maximum capacity, known as the tubular maximum for glucose (TmG), ranges from 260 to 350 mg/min/1.73 m2 in healthy adults and children, and corresponds to a plasma glucose level of approximately 200 mg/dL.4 Once the TmG (the threshold) is reached and transporters are unable to reabsorb all the glucose (as in T2DM), glucosuria ocurrs.7,15 The correlation between the degree of hyperglycemia and degree of glucosuria becomes linear when blood glucose concentrations have increased beyond a threshold.4 It should be noted that slight differences between individual nephrons and the imprecise nature of biological systems may alter this linear concentration/reabsorption curve, as indicated by a splay from the theoretical as the TmG is approached.4 As such, glucosuria may potentially develop before the expected TmG is reached. Glucosuria may also occur at lower plasma glucose concentrations in certain conditions of hyperfiltration (eg, pregnancy), but as a consequence of hyperfiltration rather than significant hyperglycemia.

2)micturition is the process of emptying the urinary bladder ,that is,the process of urination .Before describing the processes involved in micturition ,an account of the innervation of the bladder is relevant.These sensory fibres convey information about the degrees of distension of the bladder. They also contain pain fibres which allow accurate localization  of bladder pain.

As the bladder becomes distended with urine ,the stretch receptors in its walls are stimulated and gives rise to a wave of contractions of the detrussor muscles .This leads to the urge to micturate. Afferent impulses travel through the spinal cord to higher centers in the brain.if the person is not ready to void yet,inhibitory impulses are sent from the cerebral  cortex so that there is increased sympathetic discharge and reduced para-sympathetic discharge.

 This leads to relaxation of the detrussor muscle and contraction of the internal urethral sphincter and the urge to void dies off.More urine continues to accumulate in the bladder and the micturition reflex is repeated .when the volume of urine in the bladder is above 400ml,the intravesical pressure starts to rise steeply.This gives rise to frequent and intense desire to void.At this point ,it is not easy to suppress the urge for too long.

Cortical and suprapontine centres in the brain normally inhibit the micturition reflex.The activity such that the pontine micturition centre controls both the bladder detrusor muscle and the urinary sphincter.thus,until a socially acceptable opportunity to void presents itself,efferent impulses from the brain,in a learned reflex,inhibits the urge to void.

The voiding phase begins with a voluntary relaxation of the external urinary sphincter,followed by the internal sphincter.when a sma'll amount of urine reaches the proximal part of the urethra ,afferent impulses alert the cortex that voiding is inminent . The micturition reflex is now allowed to progress uninhibited.As a result ,the bladder contracts ,expelling urine.

When the individual is ready to void ,there are facilitatory impulses from the higher centres leading to increased parasympathetic  discharge and reduced sympathetic discharge. The diaphragm descends and respiration is arrested in the inspiratory phase. The abdominal muscles contract and the external sphincter relaxes. The increased pressure due to contraction of the detrussor musclesintra-abdominal intra-abdominal pressure due to diaphragmatic descent and contraction of abdominal muscles And the relaxation of the internal and external urethral sphincter leads to emptying of the bladder.

3)In situ,the distal part of ascending limb of henle passes between the V-shaped space between the afferent and efferrent arterioles of bwman's capsule ,before it becomes the distal convoluted tubule .At the point where this ascending limb passes between the two arterioles,the was of the afferent arterioles is greatly thickened and has granules within it.These cells are called granular cells or polar cuff .The cells of the ascending limb at the point where it passes between these two arterioles has a dark-staining appearance and they are called macular densa cells . The macular densa cells are bound to the granular cells by pose connective tissue called mesangial cells. The combination of the granular cells , the mesangial cells and the macular sense cells is called juxtaglomerular apparatus.

The juxglomerular apparatus is supplied by sympathetic nerves and it is important in the renin-angiotensin -aldosterone system which play vita roles in blood pressure regulations and in fluid and electrolytes homeostasis.The granular cells produce ,store and release renin.

4)Blood pressure=cardiac output×peripherial resistance,blood pressure is maintained at a constant level by the kidneys by ensuring that the product of cardiac output and peripheral resistance is constant.This it does by ensuring that blood volume which influences cardiac output and vascular resistance are maintained constant.

The kidneys reabsorb most of the filtered water and by so doing,it helps in maintaining blood volume.A stable blood volume is important in keeping cardiac output constant.

Also,the juxtaglomerular cells of kidneys produce renin . Renin converts angiotensinogen to angiotensin 1.Angiotensin 1 is converted by converting enzymes,mainly in the lungs ,to angiotensin 2 which is the active form and is potent vasoconstrictor and causes increased peripheral resistance and this leads to an increase in blood pressure. Angiotensin 2 also stimulate the release of aldosterone,which increases sodium and water retention. This leads to an increase in blood volume and therefore increase in cardiac output.

The stimuli that cause the juxaglomerular to release renin are reduced stretching of the wall of the renal afferent arteriole as occurs in hypotension or haemorrhage,increased sympathetic nerve discharge to the juxglomerular and increased level of adrenaline in the blood.All the three factors are in operation during haemorrhage or in hypotension due to other causes.

5)The total concentration of calcium in plasma is normally 8.2-10.mg/d .Some 40% of this is bound to plsama proteins,mainly albumin and it is not filterable .The remaining 60% of total calcium is filterable but exists in two forms.The first 15% is bound to s!all anions such as carbonate ,citrate,phosphate,sulphate,while the remaining 45% is ionized calcium.It is the concentration of this free,ionized calcium that the body tightly regulates .plasma ionized calcium is 4.0 to 5.2mg/dl.

The kidney reabsorbs about 99% of the filtered load of calcium . The proximal tubule reabsorbs 65%,the thick ascending limb of the loop of henle about 25% and distal convoluted tubule reabsorbs about 8%.Despite the relatively small amount of calcium delivered to it,the distal convoluted tubule is a major regulatory site for calcium excretion.In contrast to the proximal tubule and thick ascending limb ,the distal convoluted tubule reabsorbs calcium predominantly by an active transcellular route. The collecting ducts reabsorb just about 1% of filtered calcium load and it's role in regulating renal calcium excretion is not well defined .The most important regulator of renal calcium reabsorption is parathyroid hormone which stimulate calcium reabsorption in the thick ascending limb and distal convoluted tubule .vitamin D plays a similar role of parathyroid in the distal nephron. 
