
Nephrology in Practice

Introduction

Nephrology in Practice is a comprehensive guide to the 

diagnosis and management of kidney diseases. Written 

by  a  team  of  experienced  nephrologists,  this  book 

provides  practical  guidance  on  all  aspects  of 

nephrology, from the basics of renal physiology to the 

latest advances in treatment.

Nephrology is a rapidly evolving field, and Nephrology 

in Practice  has been designed to  keep pace with the 

latest  developments.  This  book  covers  the  entire 

spectrum of nephrology, including fluid and electrolyte 

disorders,  acid-base  disorders,  hypertension,  chronic 

kidney  disease,  acute  kidney  injury,  urinary  tract 

infections,  renal  calculi,  renal  transplantation,  and 

dialysis.
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Nephrology  in  Practice  is  an  essential  resource  for 

nephrologists,  internists,  family physicians, and other 

healthcare  professionals  who  care  for  patients  with 

kidney diseases. This book is also a valuable resource 

for  medical  students  and residents  who are learning 

about nephrology.

Nephrology in Practice is written in a clear and concise 

style, making it easy to understand even for those who 

are new to nephrology. The book is also well-organized, 

with each chapter  covering a  specific  topic  in  detail. 

This  makes it  easy to  find the information you need 

quickly and easily.

Nephrology  in  Practice  is  a  must-have  resource  for 

anyone who cares  for  patients  with  kidney  diseases. 

This book provides practical guidance on all aspects of 

nephrology, from the basics of renal physiology to the 

latest advances in treatment.
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Book Description

Nephrology  in  Practice  is  the  definitive  guide  to  the 

diagnosis and management of kidney diseases. Written 

by  a  team  of  experienced  nephrologists,  this  book 

provides  comprehensive  coverage  of  all  aspects  of 

nephrology, from the basics of renal physiology to the 

latest advances in treatment.

Nephrology  in  Practice  is  an  essential  resource  for 

nephrologists,  internists,  family physicians, and other 

healthcare  professionals  who  care  for  patients  with 

kidney diseases. This book is also a valuable resource 

for  medical  students  and residents  who are learning 

about nephrology.

Nephrology in Practice is written in a clear and concise 

style, making it easy to understand even for those who 

are new to nephrology. The book is also well-organized, 

with each chapter  covering a  specific  topic  in  detail. 
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This  makes it  easy to  find the information you need 

quickly and easily.

Nephrology in Practice covers the entire spectrum of 

nephrology, including:

 Fluid and electrolyte disorders

 Acid-base disorders

 Hypertension

 Chronic kidney disease

 Acute kidney injury

 Urinary tract infections

 Renal calculi

 Renal transplantation

 Dialysis

Nephrology in Practice is the most comprehensive and 

up-to-date book on nephrology available. This book is a 

must-have resource for anyone who cares for patients 

with kidney diseases.
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Nephrology  in  Practice  is  written  by  a  team  of 

experienced  nephrologists  who  are  experts  in  their 

field. The authors have a wealth of experience in both 

clinical practice and research, and they have a passion 

for teaching.

Nephrology  in  Practice  is  the  definitive  guide  to  the 

diagnosis  and  management  of  kidney  diseases.  This 

book  is  an  essential  resource  for  nephrologists, 

internists,  family  physicians,  and  other  healthcare 

professionals  who  care  for  patients  with  kidney 

diseases.
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Chapter  1:  Renal  Physiology  and 

Function

General Anatomy of the Kidney

The  kidneys  are  two  bean-shaped  organs  located  on 

either side of the spine, just below the rib cage. They 

play a  vital  role  in  maintaining the body's  fluid and 

electrolyte balance,  filtering waste products  from the 

blood,  and  producing  hormones  that  regulate  blood 

pressure and red blood cell production.

Each  kidney  is  divided  into  two  main  regions:  the 

cortex and the medulla. The cortex is the outer layer of 

the kidney and contains the glomeruli, which are small 

clusters  of  blood vessels  where blood is  filtered.  The 

medulla is the inner layer of the kidney and contains 

the  tubules,  which  are  small  tubes  that  carry  urine 

away from the glomeruli.

The kidneys receive blood from the renal artery, which 

branches off from the aorta. The blood flows through 
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the glomeruli,  where it  is  filtered. The filtrate,  which 

contains water, electrolytes, and waste products, then 

flows into the tubules. As the filtrate passes through the 

tubules,  water  and  electrolytes  are  reabsorbed  back 

into the blood, and waste products are secreted into the 

tubules.  The  urine,  which  is  composed  of  water, 

electrolytes, and waste products, then flows out of the 

kidneys through the ureters and into the bladder.

The kidneys  are  essential  for  maintaining the body's 

fluid and electrolyte balance. They filter waste products 

from the blood, such as urea and creatinine, and they 

regulate the levels of electrolytes in the blood, such as 

sodium,  potassium,  and  chloride.  The  kidneys  also 

produce  hormones  that  regulate  blood  pressure  and 

red blood cell production.

The general anatomy of the kidney is a complex and 

fascinating subject. By understanding the structure of 

the kidney, we can better understand how it functions 

and how to keep it healthy.
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* The Nephron

The nephron is the functional unit of the kidney. It is a 

microscopic structure that filters blood and produces 

urine. Each kidney contains about 1 million nephrons.

The nephron consists of the following parts:

 Glomerulus:  A  small  cluster  of  blood  vessels 

where blood is filtered.

 Bowman's capsule: A cup-shaped structure that 

surrounds the glomerulus. The filtrate from the 

glomerulus flows into Bowman's capsule.

 Proximal  tubule:  A long,  coiled tube that  leads 

away  from  Bowman's  capsule.  The  proximal 

tubule reabsorbs water, electrolytes, and glucose 

from the filtrate.

 Loop of Henle: A U-shaped tube that leads from 

the proximal tubule to the distal tubule. The loop 

of Henle helps to concentrate the urine.
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 Distal tubule: A long, coiled tube that leads from 

the loop of Henle to the collecting duct. The distal 

tubule further reabsorbs water and electrolytes 

from the filtrate and secretes hydrogen ions and 

potassium ions into the filtrate.

 Collecting duct:  A tube that collects urine from 

the  distal  tubules  and  carries  it  to  the  renal 

pelvis.  The  collecting  duct  also  helps  to 

concentrate the urine.

The nephron is a complex and efficient structure that 

plays a vital role in maintaining the body's fluid and 

electrolyte balance.

*  Renal  Plasma  Flow  and  Glomerular 

Filtration Rate (GFR)

Renal plasma flow (RPF) is  the amount of blood that 

flows  through  the  kidneys  each  minute.  Glomerular 

filtration  rate  (GFR)  is  the  amount  of  filtrate  that  is 

produced by the kidneys each minute.
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RPF and GFR are two important  measures of  kidney 

function. A decrease in RPF or GFR can indicate kidney 

disease.

RPF is determined by the following factors:

 Cardiac  output:  The  amount  of  blood  that  the 

heart pumps each minute.

 Blood pressure: The pressure of the blood in the 

arteries.

 Renal  vascular  resistance:  The  resistance  to 

blood flow in the renal arteries.

GFR is determined by the following factors:

 RPF

 Glomerular  filtration  coefficient:  A  measure  of 

the permeability of the glomerular capillaries.

 Glomerular  hydrostatic  pressure:  The  pressure 

of the blood in the glomerular capillaries.

 Bowman's  capsule  hydrostatic  pressure:  The 

pressure of the filtrate in Bowman's capsule.
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GFR  is  a  more  accurate  measure  of  kidney  function 

than RPF because  it  takes  into  account  the  filtration 

process. A decrease in GFR can indicate kidney disease.
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Chapter  1:  Renal  Physiology  and 

Function

The Nephron

The nephron is the functional unit of the kidney. It is 

responsible for filtering waste products from the blood 

and  producing  urine.  Each  kidney  contains  about  1 

million nephrons.

The nephron consists of several parts:

 The  glomerulus  is  a  network  of  tiny  blood 

vessels. Blood is filtered through the glomerulus, 

and waste products are removed.

 The proximal tubule is  a long,  coiled tube that 

leads from the glomerulus. The proximal tubule 

reabsorbs  water,  sodium,  and  other  nutrients 

from the filtrate.
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 The loop of Henle is a U-shaped tube that leads 

from  the  proximal  tubule  to  the  distal  tubule. 

The loop of Henle helps to concentrate the urine.

 The distal tubule is a long, coiled tube that leads 

from the loop of Henle to the collecting duct. The 

distal tubule reabsorbs more water and sodium 

from the filtrate.

 The collecting duct is a tube that collects urine 

from the distal tubules. The collecting duct also 

helps to concentrate the urine.

The nephron is a complex structure that plays a vital 

role  in  maintaining  the  body's  fluid  and  electrolyte 

balance.

The  nephron  is  responsible  for  several  important 

functions, including:

 Filtering waste products from the blood

 Regulating  the  body's  fluid  and  electrolyte 

balance

 Regulating blood pressure
13



 Producing urine

The nephron is a remarkable structure that is essential 

for life. Without nephrons, the body would not be able 

to remove waste products from the blood or regulate 

fluid and electrolyte balance.

Nephrons  are  also  responsible  for  producing  urine. 

Urine  is  a  waste  product  that  contains  water,  urea, 

creatinine,  and  other  waste  products.  Urine  is 

produced when the filtrate from the glomerulus flows 

through  the  proximal  tubule,  loop  of  Henle,  distal 

tubule, and collecting duct. As the filtrate flows through 

these  structures,  water  and  sodium  are  reabsorbed, 

and waste products are secreted into the filtrate. The 

final product is urine, which is then excreted from the 

body.
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Chapter  1:  Renal  Physiology  and 

Function

Renal Plasma Flow and Glomerular Filtration 

Rate (GFR

Renal plasma flow (RPF) is the volume of blood plasma 

that flows through the kidneys per minute. GFR is the 

volume of fluid that is filtered from the blood plasma 

into the Bowman's capsule per minute.  RPF and GFR 

are important measures of kidney function.

RPF is determined by the difference between the renal 

blood  flow  (RBF)  and  the  renal  venous  blood  flow 

(RVBF). RBF is the volume of blood that flows into the 

kidneys per minute, and RVBF is the volume of blood 

that  flows  out  of  the  kidneys  per  minute.  GFR  is 

determined by the difference between the RPF and the 

tubular reabsorption rate (TRR). TRR is the volume of 

fluid that is reabsorbed from the tubules back into the 

blood plasma.
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RPF  and  GFR  are  regulated  by  a  number  of  factors, 

including the blood pressure, the sympathetic nervous 

system, and the renin-angiotensin-aldosterone system 

(RAAS).  Blood pressure is  the force that drives blood 

through the kidneys. The sympathetic nervous system 

controls the diameter of the renal arterioles, which are 

the  small  blood  vessels  that  supply  blood  to  the 

kidneys. The RAAS is a hormone system that helps to 

regulate blood pressure and fluid volume.

RPF and GFR are important because they determine the 

amount of waste products that are removed from the 

blood and the amount of fluid that is retained in the 

body. If RPF or GFR is decreased, waste products can 

build up in the blood and fluid can accumulate in the 

body, leading to a number of health problems.

Glomerular Filtration Rate (GFR)

GFR is a measure of how well the kidneys are filtering 

waste  products  from  the  blood.  It  is  calculated  by 

measuring  the  amount  of  creatinine  in  the  blood. 
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Creatinine is a waste product that is produced by the 

muscles. The higher the creatinine level in the blood, 

the lower the GFR.

GFR  is  an  important  measure  of  kidney  function 

because  it  can  help  to  identify  kidney  disease  early. 

Kidney disease can often be treated if it is caught early.

Factors that Affect GFR

There  are  a  number  of  factors  that  can  affect  GFR, 

including:

 Age: GFR declines with age. This is because the 

kidneys shrink and lose some of their function as 

we get older.

 Gender: Men typically have a higher GFR than 

women. This is because men have more muscle 

mass, which produces more creatinine.

 Race: African Americans typically have a lower 

GFR than Caucasians. This is due to a number of 
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factors,  including  genetics  and  socioeconomic 

status.

 Diet: A diet that is high in protein can increase 

GFR. This is because protein produces creatinine.

 Medications: Some  medications  can  decrease 

GFR.  These  medications  include  nonsteroidal 

anti-inflammatory  drugs  (NSAIDs),  angiotensin-

converting  enzyme  (ACE)  inhibitors,  and 

angiotensin receptor blockers (ARBs).

 Medical  conditions: A  number  of  medical 

conditions  can  decrease  GFR.  These  conditions 

include diabetes, high blood pressure, and heart 

disease.

GFR and Kidney Disease

GFR is an important measure of kidney function. A low 

GFR can indicate kidney disease. Kidney disease can be 

caused by a number of factors, including diabetes, high 

blood pressure, and heart disease. Kidney disease can 
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lead to a number of health problems, including fluid 

retention, anemia, and bone disease.

Treatment for Low GFR

The treatment for low GFR depends on the underlying 

cause. If the low GFR is caused by a medical condition, 

such as diabetes or high blood pressure, the treatment 

will focus on managing the underlying condition. If the 

low  GFR  is  caused  by  kidney  disease,  the  treatment 

may include dialysis or a kidney transplant.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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