16.11 UREA CLEARANCE

Urea clearance is the hypothetical amount of blood from which kidney clears
urea in one minute. This is measured by measuring the concentration of urea in
blood. concentration of urea in urine and amount of urine excreted over a one

hour interval.

Urea clearance is less than its glomerular filtration as some of the urea that is
filtered at the glomerulus is reabsorbed at the tubules.

To measure urea clearance first the patient is made to void urine and then the
made to drink two glasses of water. Then the urine is collected after an hour and
a blood specimen is also collected at the same time. Then the patients urine
sample is collected after another hour. The urea level in the two urine samples
and the blood sample is measured. The urine volume is calculated as urine output
per minute.

If the urine output is more than 2 ml/minute then urea clearance (in ml/ minute)
iIs measured as:

(Urine urea conc. x Urine volume per minute)
Urea conc. in serum

If urine output is less than 2 ml/minute then urea clearance (in ml/min) is
measured as:

(Urine urea conc. X /urine volume ml/min)
Urea conc. in serum

Maximum urea clearance of an average individual or body surface area of 1.73
sq m is 75 ml/ min and a standard urea clearance is 54 ml/min. A urea clearance
below 60% of standard is considered impaired.




16.12 CREATININE CLEARANCE RATE

Creatinine is filtered at the glomerulus and its reabsorption at the tubular level
1s msignificant. Because of this creatinine clearance can be used to measure
Glomerular Filtration Rate (GFR).

It is measured over a period of 24 hrs. For this urine is collected over a 24 hour

period and blood sample is also collected. The concentration of creatinine is
measured both in the urine as well as the serum sample.

Creatinine clearance is measured by the following method:

(Conc. of creatinine in urine X volume of urine)
Conc. of creatinine in serum

x 1440

The normal range of creatinine clearance is:

Males : 100 - 120 ml/f min
Females : 95 — 105 ml/min

This 1s very close to the glomerular filtration rate.



16.13 INULIN CLEARANCE

Inulin is a small polysaccharide of low molecular weight made up of fructose.

To measure glomerular filtrate the substance used should have the following
qualities:

(a) It should be non toxic.

(b) Should not be metabolized in the body.

(c) Should be completely filtered at the glomerulus.

(d) Should neither be secreted or reabsorbed at the mbules.

[nulin meets all these criteria and hence makes for a suitable candidate to
measure GFR. Inulin clearance hence equals to GFR. GFR is the amount of
blood that passes though and is filtered through the glomerulus in a minute.

To measure Inulin clearance first Inulin is introduced in the blood by means of
a slow continuous infusion to maintain a steady conc. of Inulin in the blood. This
is done by first infusing 30 ml of 10% inulin in 250 ml of normal saline infused
at a rate of 20 ml/ min to achieve desired concentration.

Then 70 ml of 10% inulin in 500 ml saline in infused at a rate of 4 ml/ min to
maintain the desired concentration.

The patient is asked to micturate 20 minutes after the second infusion and the
urine in discarded and the time noted. After exactly 60 minutes, take another
sample of urine and blood is collected. Measure the volume of urine and the
conc. of inulin in both the serum and urine.

Thereafter the inulin clearance is measured by the formulae:

(Conc. of Inulin in urine X volume of Inulin)
Conc. of Inulin in serum

Normal inulin clearance is 120 to 130 ml/minute for an average person with a
body surface area of 1.73 sq m. This is a close approximation of the GFR.

A below normal inulin clearance shows an impaired glomerular function.
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