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The Nephron
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1. Glomerulus:

- filters small solutes
from the blood

tively

- selectively secretes and absol
to maintain blood pH and electrocyte balance.

Ureter =

N\

From Solomon E: Introduction to human anatomy and physiology, ed 4, St Louis, 2016, Saunders.

Renal columns

' NephrOn functional unit of kidney

- Renal Corpuscle
Glomerulus: Group of capillarieg in renal cortex that loop into
bowman’e capaule. Filters blood plasma
Bowman (glomerular) capsule: surrounds glomerulug and
emptieg filtrate into proximal tubule

Renal#ibile: reabsorh & secrete

bsorbs different ions

Na, K. Ca, Cl. HCO3
-Will'return back in to circulation

6. Collectin? Duct:
b

- reabsorbs solutes an
water from the filtrate

RENAL CORTEX
RENAL MEDUULA /

AR

- nqun{orins allow water to pass from
the filtrate into the interstitial fluid.

- reabsorbs Na+ and
© @Fiitasheards (P @FTilasheards interstetil flid

-Conicentration of urine through reabgorption
~Only water can flow out

|- from the filtrate into (he. f

CQ“QOﬁng dugf:'releageg uririe into uretera



Blood flow through
the Kidney




Renin-angiotensin system
Dropinbloodpressure | = ANy =00
Drop in fluid volume liver i - R AR i
¢ ’( ) PSS

_ . angiotensinogen W@ @ W 28000 - - - - - .
Renin release from kidney & Angiotensin llalsoacts . . . . . .
e directly on blood vessels,
stimulating vasoconstriction ~~ ° - ¢
Renin acts on angiotensinogen to form angiotensin I. (ramowing). @ ===0 [ CSan B Tae el

ACE (angiotensin-converting
enzyme) release from lungs

>

#» ACE acts on angiotensin | to form angiotensin Il.

——1—
<
Angiotensin Il acts on the

adrenal gland to stimulate release of Aldosterone acts on the kidneys
aldosterone. P to stimulate reabsorptonof . . . . . .
salt (NaCl) and water (Hy0).

© Encyclopaadia Britannica, Inc.



Peritubular capillaries

Urine formation-

» Major function: of nephron is urine formation.
* 1. Filtering plasma at the glomerulus -

» Glomerular filtration P N

« 2. Reabsorbing and secreting different substances along the
tubular. structures.. e

» Proximal (convoluted) tubule

- Loop-of Henle-and distal tubule -
= 3. Forming a filtrate of protein-free fluid"- = -~ ~ - B e

+ 4. Regulating the filtrate to maintain the body fluid vOlum &) festomis
electrolyte composition, and pH with narrow limits | | = m=rmmmmmmommiem e ene e

STRUCTURE

T,
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substances | Urea in

Ot vttty
&w«/
Sedeobhiad b Loty

- Final concentration

Modified from Hockenberry MJ et al: Wong's nursing care of infants and children, ed 8, St Louis, 2007, Mosby.



Hormones activated or synthesized by kidney

Vitamin D - hecessary for absorption of calcium and
phosphate-by small intestine

- Vitamin D.from sun and food are inactive and require two
hydroxylations to become active (One from liver and second
from kidney)

- Renal hydroxylation is stimulated by secretion of
parathyroid hormone

‘Erythropoietin. - stimulates bone marrow to produce BC.in
response to hypoxia

BUN, Creatinine, GFR
Creatinine - freely filtered at the glomerulus
* Normal is 0.7 - 1.2 mg/dL
- Serum creatinine increases as GFR decreases
(BUN) - urea is filtered at the glomerulus
* Normal is 10 to 20 mg/dL
* BUN increases as GFR decreases
* Rise in states of dehydration and in renal failure

« Normal is > 60 ml/min

» Best indicator of renal function

- Damage to glomerular membrane or loss of nephrons leads
to decrease in GFR






