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QUESTION

1 Discuss the role of kidney in glucose homeostasis

ANSWER

They release 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. This article provides an extensive review of the kidneys role in
normal human physiology, the mechanisms by which they contribute to glucose
regulation, and the potential impact of glucose imbalance on the kidneys.

2 Discuss the process of micturition

ANSWER

Micturition Process

Micturition process consists of two phases:
- Storage phase

- Voiding phase



Storage Phase

The urinary bladder is a balloon-shaped, hollow, muscular, organ that acts as the
storage organ for urine. The urinary bladder in a healthy urinary system can store
up to 16 ounces of urine for 2 to 5 hours easily. The circular sphincter muscles
prevent leakage of urine. They close tightly around the opening of the bladder
into the tube (urethra) that allows the passage of urine outside the body.

Voiding Phase

When the bladder is filled with urine, the nerves in it are triggered, which in turn
stimulates the need to urinate. The brain signals urinary bladder to contract. The
receptors of the urinary bladder send a signal to the central nervous system, in
response to which the nervous system sends a signal that incites the contraction
of the urinary bladder. Through the urinary opening at the urethra, the urine is
eliminated, and the process is called micturition. The neural mechanism involved
is called the micturition reflex.

3 Explain juxtaglomerular apparatus

ANSWER

Juxtaglomerular apparatus is a specialized organ situated near the glomerulus of
each nephron (juxta = near).

STRUCTURE OF JUXTAGLOMERULAR APPARATUS

Juxtaglomerular apparatus is formed by three different structures:

1. Macula densa

2. Extraglomerular mesangial cells

3. Juxtaglomerular cells

MACULA DENSA:Macula densa is the end portion of thick ascending segment
before it opens into distal convoluted tubule. It is situated between afferent and
efferent arterioles of the same nephron. It is very close to afferent
arteriole.Macula densa is formed by tightly packed cuboidal epithelial cells.
EXTRAGLOMERULAR MESANGIAL CELLS:Extraglomerular mesangial cells are
situated in the triangular region bound by afferent arteriole, efferent arteriole and
macula densa. These cells are also called agranular cells, lacis cells or
Goormaghtigh cells.

JUXTAGLOMERULAR CELLS:Juxtaglomerular cells are specialized smooth
muscle cells situated in the wall of afferent arteriole just before it enters the
Bowman capsule. These smooth muscle cells are mostly present in tunica media
and tunica adventitia of the wall of the afferent arteriole.

Juxtaglomerular cells are also called granular cells because of the presence of
secretary granules in their cytoplasm.

FUNCTIONS OF JUXTAGLOMERULAR APPARATUS

Primary function of juxtaglomerular apparatus is the secretion of hormones. It
also regulates the glomerular blood flow and glomerular filtration.

4 Discuss the role of kidney in regulation of blood pressure

ANSWER



Kidneys play an important role in the long-term regulation of arterial blood
pressure by two ways:

- By regulating the volume of extracellular fluid

- through renin-angiotensin mechanism.

5 Discuss the role of kidney in calcium homeostasis

ANSWER

kidney plays a key role in this process by the fine regulation of calcium excretion.
More than 95% of filtered calcium is reabsorbed along the renal tubules. In the
proximal tubules, 60% of filtered calcium is reabsorbed by passive mechanisms.
In the thick ascending limb, 15% of calcium is reabsorbed by paracellular
diffusion through paracellin-1 (claudin-16). The calcium sensing receptor (CaSR)
in the basolateral membrane of the thick ascending limb senses the change in
iCa2+ and inhibits calcium reabsorption independent to PTH and 1,25(0H)2D3.
The fine regulation of calcium excretion occurs in the distal convoluted tubules
and connecting tubules despite the fact that only 10-15% of filtered calcium is
reabsorbed there. Transient receptor potential vanilloid 5 (TRPV5) and 6 (TRPV6)
in the apical membrane act as the main portal of entry, calbindin-D28K delivers
Ca2+ in the cytoplasm, and then Na2+/Ca2+ exchanger (NCX1) and plasma
membrane Ca2+-ATPase in the basolateral membrane serve as an exit. In the
cortical collecting duct, TRPV6 is expressed, but the role might be negligible. In
addition to PTH and 1,25(0H)2D3, acid-base disturbance, diuretics, and estrogen
affect on these calcium channels. Recently, klotho and fibroblast growth factor
23 (FGF23) are suggested as new players in the calcium metabolism. Klotho is
exclusively expressed in the kidney and co-localized with TRPV5, NCX1, and
calbindin-D28K. Klotho increases calcium reabsorption through trafficking of
TRPVS5 to the plasma membrane, and also converts FGF receptor to the specific
FGF23 receptor. FGF23:klotho complex bound to FGF receptor inhibits
Ta-hydroxylase of vitamin D, and contributes to calcium reabsorption and
phosphate excretion in the kidney.



