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TABLE 38-1 Typical urinary and plasma concentrations
of some physiologically important substances.

Concentration In
Substance Urine (U) Plasma(P)  U/PRatio
Glucose (mg/dL) 0 100 0
Na* (mEg/L) 90 140 04
Urea (ma/dL) 900 15 60
Creatinine (ma/dL) 150 1 150
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Test Result Unit Reference interv:
BUN 29 mg/dl 5-20
Creatirine 0.8 mg/dl 0.3-0.7
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TABLE 39-2 Factors that affect renin secretion.
TABLE 39-2 cConditions that increase renin secretion.

Stimulatory Na* depletion

Increased sympathetic activity via renal nerves

Diuretics
Increased circulating catecholamines Hypotension
Prostaglandins Hemorrhage
Inhibitory Upright posture

Dehydration

Increased Na* and CI™ reabsorption across macula densa
g Cardiac failure
Increased afferent arteriolar prassure
Cirhosis
Angiotensin Il
Constriction of renal artery or aorta

Vasopressin Various psychologic stimuli
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{Resin cast of the renal vasculature of a rabbit, depicting both
cortical and medullary vessels (scale bar = 1 mm). Note the
diameters of cortical peritubular capillaries are considerably less
than those of medullary vasa recta. (b) Cortical glomeruli
showing afferent (upper vessel) and efferent arterioles and the
capillary tuft (scale bar = 60 pm). (c) Juxtamedullary glomeruli
showing afferent .

(upper vessel) and efferent arterioles and the capillary tuft (scale
bar = 60 pm). Note the larger arteriole diameters of the
juxtamedullary compared to the cortical glomerular arterioles,
particularly the

efferent arterioles (Evans, Roger G, et al., 2004)} .
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TABLE 38-2 Renalresponses to graded renal nerve
stimulation.
Renal
Nerve
Stimulation
Frequency
(Hz) UpaV GFR RBF*
0.25 No effect on basal values; Q 0 0
augments RSR mediated
by nonneural stimuli.
0.50 Increased without chang- (] (4] (1}
ing UpaV, GFR, or RBF.
1.0 Increased with decreased 1 0 0
without changing GFR or
RBF.
250 Increased with decreased 1 1 1
Ups V, GFR, and REF.
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Table 26-1. Filterability of Substances by Glomerular Capillaries Based on Molecular Weight

Substance Molecular Weight Filterability

Water 16 10
Sodium JA] 10
Glucose 180 10
Inulin 5,500 10
Myoglobin 7,000 075
Albumin 69,000 0.005
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RBF = 1100-1200 ml/min
RPF = 625 ml/min

GFR = 125ml/min

F. F. = GFR

RPF
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e RBF in the adult:
1200 ml/min = 20%—-25% of the cardiac output (C.0.)
e RBF in fetal kidney = 2% of the C.O.

¢ Neonate RBF, when corrected for a body surface area
2

e 0of 1.73m, isonly 1 of adults (4-5% of C.0.).
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Loop diuretics

* Furosemide

¢ Ethacrynic acid
* Bumetanide

Hall: Guyton and Hall Texttook of Medical Physiology, 12th Edition
Copyright @ 2011 by Saunders, an imprint of Eisevie, [nc. All iahts reserved,
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Hereditary or Acquired

Impaired ability of cells to reabsorb a.a. glucose and proteins. A decline in ATP.
Characteristics:

Acidosis, glycosuria, proteinuria ....
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Bartter’s syndrome is a rare but interesting condition that is due to defective transport in
TAL.

It is characterized by chronic Na* loss in the urine, with resultant hypovolemia causing
stimulation of renin & aldosterone secretion without hypertension, plus alkalosis.
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Some organic anions secreted by the proximal tubule:

Endogenous anions _Drugs

cAMP Acetazolamide
Bile salts Chlorthiazide
Hipurates Penicillin
Oxalate Probenecid
Prostaglandins Salicylate
Urate Furosemide

Page 24 of 26




Some organic cations secreted by the proximal tubule:

Endogenous cations Drugs
Creatinine Atropine
Dopamine Cimetidine
Epinephrine Morphine
Norepinephrine Quinine
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Figure 11-1 w Ranges for excretion of water and
Na‘ with normal renal function (shaded area)
and with renal discase in which the kidneys
have only 10% to 15% of the normal numbecr of
nephrons (filled area). Steady state balance for
both water and Na* can be achieved if dietary
ingestion is matched to the excretory ability of
the Kidneys.
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Amount filtered = Amount excreted

Pinuiin = 1 mg/ml W

GFR X Piyin = Uinuin XV
inulin nulin J;)L.q‘ . y
GFR = M Mww‘)djdﬁ_wksn)‘)é‘d)‘jwjod_w)wd‘odu
inulin
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Py. GFR = Ux. V
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Cockroft & Gault equation:
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Some organic cations secreted by the proximal tubule:

Endogenous cations Drugs
Creatinine Atropine

Dopamine Cimetidine
Epinephrine Morphine
Norepinephrine Quinine

Some organic anions secreted by the proximal tubule:
Endogenous anions Drugs

cAMP Acetazolamide

Bile salts Chlorthiazide

Hipurates Penicillin

Oxalate Probenecid

Prostaglandins Salicylate

Urate Furosemide
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FACTORS THAT CAN INFLUENCE PERITUBULAR
CAPILLARY REABSORPTION

1 P.— | Reabsorption

» l RA_') T Pc

. l RE—-) T Pc

e 1 Arterial Pressure — 1 P,
T #.— 1 Reabsorption

- t Ty T"Tc

o1 FF— 17,
T K¢ — 1 Reabsorption

P., peritubular capillary hydrostatic pressure; R, and R,, afferent
and efferent arteriolar resistances, respectively; 7., peritubular capil-
lary colloid osmotic pressure; 7w, arterial plasma colloid osmotic pres-

sure; FF, filtration fraction; K, peritubular capillary filtration coeffi-
cient.
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[FT1127.3. Hormones That Regulate Tubular Reabsorption

Hormone Site of Action Effects
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Regulation of renal excretion

= Renal excretory capacity
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Figurce 11-1 m Rangcos for excrotion of water and
Na® withh normal renal function (sbhaded carea)
and withh renal discase in which the kidncys
have only 109% to 15% of the normal number of
nephrons (filled area). Steady state balance for
both water and Na* can be achicved if dictary
ingcestion is matched to the excrctory ability of
the kidneoys.

1- Little or no regulation:
Plasma concentrations increase as nephrons are lost:
* Creatinine
* Urea
2- Partial regulation:
Plasma concentrations can be maintained until
50% to 70% of nephrons are lost:
* HCO3-
o Cat+
*Pi

3- Near — complete regulation:
Plasma concentrations can be maintained until
75% to 90% of nephrons are lost.
» Water(Posm)
* Na+, K+
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Effects of progressive nephron loss on the plasma
concentration of some solutes and urine concentrating

ability
GFR{ %o of normal)y Lk 65 33 20 10
Plasma (Na~) — mEq/L 140k 140 14 138 134
Flasma { K*) — mEq/L A 4 4 4.5 5.5
Plasma (Ca~) — mEq/dl 10 10 10 3.7 5.2
FPlasma (Fi) — mg/'dl d 4.2 4.3 5.2 5.8
Plasma (HCO, ) — mEqg/L. 24 24 22 16 13
FPlasma { creatinine)) — mg'dl 1 1.6 3.1 S.0 104
Plasma BUN —mg/dl 14 18 29 L 852
Plasma pH T.d T.d T.3T T3 7.26
Plasma — mOsm/ g H, O 290 191 295 0 i
Max. Uosim- mOsmkge HyO 1200 1000 S04 350 310
Adin. Uosm- mOsm g HyO 50 S0 70 20M0 i
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Arterial blood sample

f

l <7.4 oH? >7.4
Acidosis Alkalosis

HCO3 HCO3
<24 mEq/L >4O mm Hg >24 mEq/L <40 mm Hg

Metabolic Respiratory Metabolic Respiratory
Respiratory Renal Respiratory Renal
compensation’ compensation. compensation. compensation
Pco, HCO3 Pco, HCO3

<40 mm Hg >24 mEq/L >40 mm Hg <24 mEq/L
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Plasma oncotic pressure .y
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