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PLASMA CLEARANCE

* The Volume of Plasma that is
completely cleared of any substance
by the Kidneys per minute is called
the clearance of that particular
substance

Clearance = Urine Conc. X Vol of Urine/ Plasma Conc
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[Urinary Excretion Rate = Filtration Rate — Reabsorption Rate + Secretion Rate]

FILTRATE HANDLING

Eﬁl:éive Concentrations of Substances in the Plasma, Glomerular Filtrate, and
Concentrations {(mEg/)
Substance Plasma Glomerular filtrate Urine
Sodium [(Na* ) 142 142 128
Patassiurm (K*) 5 5 B0
Calgium (Ca?) 4 4 5
Magnasium (Mg=2) 3 3 15
Chioride (CI7) 102 102 134
Bicarbonate (HCO ) 27 27 14
Sultate (SC4-2) 1 1 a3
Phosphate (PO4-%) 2 2 40
Concentrations (mgM00ml)
Substance Plasma Glomerular filtrate Urine
Glucoss 100 100 [u]
Urea 26 26 1820
Uric acid 4 4 53




CLEARANCE

Vol. of Plasma to be Cleared x Plasma Conc

Vol. of Urine x Urine Conc (ml/min)

PsxCs=UsxV

Cs =Usx V/Ps

« Cs is the clearance rate of a substance s

» Ps is the plasma concentration of the substance
« Us is the urine concentration of that substance
* Vs the urine flow rate
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Amount filtered = Amount excreted I 4
GFR x Plnl.lln = Uinlllin xV
GFA = UII'IIJ|II'I Xy
Irdliry

GFR = 125 mlifmin

Umulm = 125 mg"lml
V =1 ml/min

Ppay = 0.01 mg/mip

/ Renal plasma flow
Upap %V

Pran

Renal venous
PAH =
0.001 mg/ml

Upap = 5.85 mg/ml

V=1 mlimin
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substance, and the
peritubular plasma from which
the substal is secreted is

also cleared

| Renal Blood Flow = RPF/ 1 - Hematocrit

1L

| 650/ 1-0.45 = 1182 ml/min




Substance Clearance rate
ml/min
Glucose 0
Sodium 0.9
Chloride 1.3
Potassium 12.0
Phosphate 25.0
Inulin 125.0
Creatinine 140.0
RENAL FUNCTION TESTS

CREATININE CLEARANCE AS
A TEST OF RENAL FUNCTION




EXAMPLE

Clearance = Urine Conc. x Vol of Urine/ Plasma Conc
FOR PAH

CPAH = UPAH x V/ PPAH
5.85 mg/ml x 1 ml/min/ 0.01 mg/ml = 585 ml/min
= ERPF

Actual Renal Plasma Flow = ERPF/ Extraction Ratio
= 585/0.9 = 650 ml/min

Extraction ratio (EPAH) is calculated as the difference between
the renal arterial PAH (PPAH) and renal venous PAH (VPAH)
concentrations, divided by the renal arterial PAH concentration
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UxV = GFR X Px + Tx

GFR x Py + Ty = Uy
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Ty =0 Ty = Negative Ty = Positive

GFR xPx=UxV GFRxPx>UxV GFRx Py < UxV

Example: Inulin Example: Glucose Example: PAH

Tx = net amount transferred by the tubules]|




