KIDNEY FUNCTION TEST

The main function of the kidney would be the excretion of water-soluble waste products
from our body. The kidney has various filtration, excretion, and secretory functions. Derangement
of any of these functions would result in either decreased excretion of waste products and hence
their accumulation in the body or loss of some vital nutrient from the body. Based on the level of
these excretory products and nutrients in the urine as well as in blood, we could make an accurate
calculation to decipher the efficiency of the kidney to undertake its various functions.

What is the functional and structural unit of a kidney?

The structural and functional unit of the kidney is called the nephron. It consists of two
main parts viz. the glomerulus and the tubular system. The glomerulus is composed of Bowman’s
capsule and a tuft of leaky blood vessels encapsulated by Bowman’s capsule. The primary purpose
of the glomerulus is filtration. The leaky vessels filter into the glomerulus almost all the water,
electrolytes, small proteins, nutrients such as sugar etc and excretory products such as urea etc.
The filtration is dependent on the size and charge of the particles. The average pore sizes is 8§ mm
and hence particles of only smaller size will pass through. Also, the basement membrane carries a
negative charge, hence preventing negatively charged particles from passing through. The tubular
system is responsible for the reabsorption of most of the water, electrolytes, and nutrients as well
as the excretion of the remaining nutrients by means of secretion into the tubules. These tubules
are responsible for the concentration of urine.

Components of Kidney Function Test
The components of the Kidney function test could be broadly divided into two categories.

The tests that are part of the Kidney Function test panel are:

e Urine examination

e Serum Urea

e Blood urea nitrogen (BUN)

e Calcium

e Serum creatinine

e Dilution Test
Urine Examination

This examination consists of a physical examination where the colour, odour, quantity,
specific gravity etc of the urine is noted. Microscopic examination of urine is done to weed out
any pus cells, red blood cells (RBC) casts, Crystals etc.

Serum Urea


https://byjus.com/biology/blood/

Urea is the end product of protein catabolism. The urea is produced from the amino group
of the amino acids and is produced in the liver by means of the Urea cycle. Urea undergoes
filtrations at the glomerulus as well as secretion and reabsorption at the tubular level. The rise in
the level of serum urea is generally seen as a marker of renal dysfunction especially glomerular
dysfunction. Urea level only rises when the glomerular function is reduced below 50%. The normal
serum urea level is between 20-45 mg/dl. But the level might also be affected by diet as well as
certain non-kidney related disorders. A high protein diet might increase the blood urea level.
Similarly, a low protein diet might decrease blood urea level.

Other causes of protein metabolism such as any hyper metabolic conditions, starvation etc
also result in increased blood urea levels. Similarly, the level of urea might also be decreased in
case of hepatic injury. So even though blood urea is not an excellent marker of renal dysfunction
as it rises quite late in the dysfunction and its rise is also not exclusive to kidney dysfunction, for
practical purposes, serum urea level is still one of the most suggested tests and forms an important
place of the kidney function test.

Blood Urea Nitrogen (BUN)

Sometimes the Serum urea level is expressed as blood urea nitrogen. BUN can be easily
calculated from the serum urea level. The molecular weight of urea is 60 and it contains two
nitrogen atoms of combined atomic weight of 28. Hence the contribution of nitrogen to the total
weight of urea in serum is 28/60 that is equal to 0.47. Hence the serum urea levels could be easily
converted to BUN by multiplying it by decimal 0.47. A rise in blood nitrogen level is known as
azotemia.

Calcium

This test is used to measure the amount of Calcium in the blood cells, not the presence of
calcium in the bones. The body needs calcium to build and fix bones and teeth, help nerves work,
make muscles contract etc. Also, it is needed for the formation of healthy bones and teeth. Most
of the cells in the body need calcium to work properly. Raised calcium levels might cause
headaches, nausea, sore eyes, aching teeth, itchy skin, mood changes, and confusion.

Normal Results: 8.5 to 10.2 mg/dIC
Serum Creatinine Level

Creatine is a small tripeptide found in the muscles. It stays in its phosphorylated form and
releases energy for any burst of muscular activity. It is released from the muscles during regular
wear and tear and is converted to creatinine (its internal anhydride). It is to be remembered that
unlike urea, creatinine is not toxic waste. It is simply used as a marker of renal function. Creatinine
is freely filtered at the glomerulus and is also to a very small extent secreted into the tubules. So,
any problem with glomerular filtrations has a significant effect on the excretion of creatinine
resulting in a much substantial rise in serum creatinine level.

Normal serum creatinine level is 0.6 to 1.5 mg/dl. Serum creatinine is a better indicator of
renal function and more specifically glomerular function than urea. For a particular individual, the
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creatinine level is dependent on muscle mass and muscle wear and tear. There might be a
significant difference in creatinine levels of individuals with vastly differing muscle mass. For
example, a bodybuilder or athlete will have higher creatinine levels than a sedentary desk worker.
Similarly, creatinine level will also increase in case of any muscle trauma or excessive wear and
tear as seen in athletes and people involved in hard physical labour. Creatinine is most usually
measured in laboratories colorimetrically by Jaffe’s method.

Dilution Test

Like the concentration test, the dilution test is also a measure of the functioning of tubules.
In cases of fluid overload of the body, the tubules reabsorb lesser amounts of water resulting in the
excretion of diluted urine. For this test, the subject is put on overnight fast and then in the morning,
the subject is made to drink 1200 ml of water over a time period of 30 minutes. Then the urine
samples are collected every hour for 4 hours. The specific gravity of the samples is measured and
at least one of the samples should has a specific gravity of 1.003 or less. If none of the samples
have the specific gravity of 1.003 or less, this could be termed as a sign of tubular dysfunction.



