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Foreword

The twenty-first century has witnessed a rapid development
of science and technology, particularly life science, of which
medical science is a key part. Medical professionals with a good
command of English are in great demand as a result of increasing
globalization and international exchanges in the era of knowledge
economy marked by the information technology. Clinicians and
medical graduates and undergraduate students are, therefore,
required to master not only specialized knowledge but medical
English as well. The application of bilingual teaching helps to
improve the students’ English competence, promote their holistic
quality, creativity and practical skills, and facilitate their life-long
study for knowledge and acquisition of information.

As the kidney plays an important part in the human body,
diseases related to the organ often affect other systems as well. The
annually increasing number of kidney patients has created a public
health problem of worldwide concern as to how to protect the organ
from diseases. In order to help those patients, nephrologists need to
further and update their knowledge. This book, therefore, is aimed
as a bilingual reference book for both medical students and young
nephrologists to improve their expertise.

Yan Haidong
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1. Nephrology Remarks

Urinary system consists of kidney, ureter, bladder, urethra
and related blood vessel and nerve. The kidney is not only a
major excretory organ in the body, but also an endocrine organ.
The kidney plays an important role in maintaining the stable

extracellular environment and water-electrolyte balance.

I. Physiological function of the kidney

The kidney is designed to perform a number of essential
functions. Firstly, it achieves an optimal extracellular
environment through the excretion of waster products, such as
urea, creatinine, uric acid and other substances. Keeping the
water-electrolytes balance is another important function of the
kidney. The kidney filters a large volume of blood each day, in
which most of the sodium chloride, bicarbonate and water are
reabsorbed, together with other small, important substances,
e.g. phosphate. In addition, some essential molecules like
amina acids and glucose, and specific secretion of unwanted
substances are selectively reabsorbed. Secondly, the kidney

regulates systemic and renal blood flow distribution through the
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1. Nephrology Remarks

production of various hormones, as well as the water-electrolyte
balance. Homones such as renin, angiotensin [[ (A T ),
prostaglandins(PGs),endothelin,nitric oxide,adenosine and
bradykinin regulate vascular reactivity and renal blood flow.
Thirdly, the kidney produces other hormones that influence
various end organ functions. Red blood cell production is
stimulated by erythropoietin synthesized in renal. Bone
metabolism is influenced by renal production of calcitriol, as
well as proper balance of calciun and phosphorus. Finally, the
kidney participates in gluconeogenesis during fasting to prevent

hypoglycemia.

II. Evaluation of renal disease

1. Urinalysis It is an essential part of the physical examination.
Urinary abnormality is an index of organic renal disease.

(1) Haematuria A positive test of hematuria indicates free
haemoglobin or myoglobin in the urine. An abnormal increase
of erythrocyte in the urine may either be due to a glomerular
disorder or to non-glomerular bleeding. Hematuria may
present with lots of blood cells visible to the naked eye (gross
hematuria) or visible only by microscopical examination
(microscopic hematuria).

(2) Proteinuria The proteinuria is defined as urinary protein
excretion which is more than 150 mg/24 h or urine albumin to

creatinine ratio(ACR) = 30 mg/g, but the normal range may

2
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1. Nephrology Remarks

vary slightly from laboratory to laboratory. Proteinuria may also
occur in conditions without renal disease (e.g. fever, exercise
and chronic cardiac failure). Postural (orthostatic) proteinuria
is a condition most commonly seen in adolescents. Glomerular
proteinuria is due to changes in the size-selective properties
or charge-selective properties of the glomerular basement
membrane that allow the passage of largermolecular-weight
proteins or negative charged albumin. Glomerular proteinuria
is composed predominantly of albumin. Tubular proteinuria
is found in both acute and chronic renal tubulo-interstitial
injuries. Usually the excretion of urine proteins is less than
2 g per day. Tubular proteinuria is derived from three sources.
Firstyly, injured tubules fail to completely reabsorb small-
molecular-weight proteins filtered by the glomerulus, such as B8,
microglobulin. Secondly, injured tubules secrete brush border
components and cellular enzymes, such as N-acetylglucosamine
into the urine. Finally, with tubulo-interstitial injury, Tamm-
Horsfall protein may be secreted into the urine in greater
amounts by the tubular cells of the ascending limb of the loop
of Henle and the distal nephrons. Overflow proteinuria is due
to the filtration by the normal glomerulus of a large amount
of abnormal smallmolecular-weight proteins present in serum
whose filtration exceeds the capacity of normal tubules for
reabsorption.This occurs in monoclonal gammopathies(such as

multiple myeloma), in intravascular hemolysis (hemoglobinuria),
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1. Nephrology Remarks

and in rhabdomyolysis (myoglobinuria).

(3) Urinary casts They are formed from Tamm-Horsfall
glycoprotein, which is synthesized and secreted by the ascending
limb of the loop of Henle and distal convoluted tubules.
Physiologic casts include hyaline casts and granular casts which
may present in individuals without renal disease.The number
of these casts in urine may be increased in conditions of fever,
exercise and volume depletion. Pathologic casts contain cellular
materials (erythrocytes, leukocytes, tubular cell, bacteria and
fungi), fibrin, lipids, bile, and crystals.

(4) Leukocytes An increase of the leukocytes in the urine
often implies infection. Infected urines show an increase of
leukocutes in more than 90% of cases. Sterile pyuria may be
seen in tuberculosis, renal papillary necrosis, acute interstitial
nephritis, hyperuricemic nephropathy, glomerulonephritis and
polycystic kidney.

2. Glomerular filtration rate The clearance(C) of a substance
is a measure of the volume of plasma cleared of the substance per
unit time.In clinical practice the most widely used measurement of
glomerular filtration rate is the clearance of endogenous creatinine.
Serum creatinine is not an accurate measure of GFR. To simplify
GFR, equations are often used. These formulas make use of
serum creatinine concentration,age, gender,race and body size to
calculate GFR, which are more accurate than serum creatinine

concentration alone. The two most widely used formulas are
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