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DefinitionDefinition

The organ system in charge of regulating
fluid balance, removing waste from the
circul​ation, and excreting urine is the renal
system which is also sometimes referred to
as the urinary system.

Main FunctionsMain Functions

Filters waster from the blood (urea/​toxins)
Regulated blood pressure
Hormone production (eryth​rop​oietin, renin)
Excreted drugs and toxins
Control blood pH
Maintains electr​olyte levels
Keeps bones healthy
Eliminates metabolic byproducts
Supports blood osmolarity
Glucon​genesis

Nephron PhysiologyNephron Physiology

Filtration Occurs in the glomerulus where
fluid (filtrate) is forced in the
Bowman’s capsule by blood
pressure. Blood cells and
plasma proteins are too large to
get filtered, but water, glucose,
urea, amino acids, and small
molecules all pass through.

Reabso​‐
rption

It is in the proximal convoluted
tubule (PCT) where substances
such as water, glucose, Na+,
K+, Cl-, and amino acids are all
reabsorbed back into the blood.
The descending loop includes
water only and the ascending
loop has Na+ and Cl-.

 

Nephron Physiology (cont)Nephron Physiology (cont)

Secretion Occurs mostly in the distal
convoluted tubule (DCT), and it
removed substances including
H+, K+, NH4+, and some drugs
from the blood into filtrate to be
excreted.

Excretion In this step, the tribe follows a
track from the collecting ducts -
> renal papilla -> minor calyx ->
major calyx -> renal pelvis ->
ureter -> and finally to the
bladder.

Anatomy of the Renal SystemAnatomy of the Renal System

Main OrgansMain Organs Internal (Kidney)Internal (Kidney)

Kidneys Cortex

Ureters Medulla

Urethra Renal Pelvis

Urinary Bladder Renal Artery

 Renal Papilla

 Calyces

 Renal Vein

HormonesHormones

HormoneHormone FunctionFunction SourceSource

ADH Water reabso​‐
rption

Posterior
Pituitary

Aldost​‐
erone

Na+ reabso​‐
rption

Adrenal
Cortex

Erythr​‐
opo​ietin

RBC
production

Kidney

Renin Blood pressure
regulation

Juxtag​lom​‐
erular Cells

Calcutriol Vitamin D
activation

Kidney

 

Common DiseasesCommon Diseases

Chronic
Kidney
Disease

Kidney Cancer Diabetes

Unrinary
Tract
Infection

Glomer​ulo​nep​‐
hritis

Inters​titial
Cystitis

Hypert​ension Uremia Urinalysis

Acidosis Kidney Stones Pyelon​‐
eph​ritis

Ecoptic
Kidney

Polycystic
Kidney
Disease

Kidney
Failure

Cortical vs Juxtam​edu​llary NephronsCortical vs Juxtam​edu​llary Nephrons

Core
Element

Cortical Juxtam​edu​‐
llary

Location Renal Cortex Glomerulus

Function Absorption
and filtration

Concen​‐
trates urine

Percentage 85% 15%

Blood
Supply

Peritu​bular
Cappil​aries

Vasa Recta

Associ​ation Homeos​tasis Water
conser​‐
vation

DiagramDiagram
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Neuroa​natomyNeuroa​natomy

Sympat​‐Sympat​‐
hetichetic
NervousNervous
SystemSystem

Parasy​‐Parasy​‐
mpa​theticmpa​thetic
NervousNervous
SystemSystem

Barore​‐Barore​‐
ceptorceptor
ReflexReflex

Hypoth​‐Hypoth​‐
alamus &alamus &
PosteriorPosterior
PituitaryPituitary

It is a
result of
low blood
pressure/
loss and
stress.
The
mains
effects
are the
vasoco​‐
nst​riction
of afferent
arterioles
which
leads to ↓
GFR,
stimulates
JG cells
leading to
↑ renin,
and the
activation
of RAAS
which ↑
blood
pressure
and
keeps
blood
levels
constant.

It is in the
vagus
nerve
where
there in
not a lot
of renal
input.
The main
effects
are it
overlooks
the
detrusor
muscle,
keeps the
internal
urethral
sphincter
calm, and
controls
the
sphincter.

It is
found in
the arotid
sinus
and the
atria. The
main
functions
is it helps
regulate
blood
pressure
by
detecting
any
changes
in the
levels
which
also
leads to
the SNS
activation
allowing
for the
release
of renin
and a
higher
level of
Na+ and
water.

Osmore​‐
ceptors
detect ↑
plasma
osmolality
Its main
functions
is to
stimulate
the
release of
ADH
which
leads to ↑
water
reabso​‐
rption and
↓ plasma
osmola​‐
lity.

 

Psycho​logical FactorsPsycho​logical Factors

Reduced GFR and renal vasoco​nst​riction
are the results of acute stress activating the
SNS and HPA axis. In order to boost blood
pressure and preserve fluid, it promotes
renin release, which activates RAAS.
Prolonged cortisol rise brought on by
chronic stress contri​butes to glomerular
damage and hypert​ension. Water retention
may result from elevated ADH levels
brought on by stress. In terms of behavior,
stress can deteri​orate kidney function by
causing excessive salt intake, dehydr​ation,
and bad habits like excessive caffeine or
alcohol consum​ption..

Fun FactsFun Facts

Did you know that your kidneys filter your
whole blood volume around 60 times every
day? That is around 1.2 to 1.5 liters of blood
every minute.
If all of the filtering tubules (nephrons) of
one kidney were stretched out, they would
be approx​imately 5 miles long. While most
indivi​duals are born with two kidneys, it is
possible to live a healthy life with only one.
The surviving kidney frequently responds by
getting bigger and working harder.
The human bladder is capable of holding a
remarkable amount of pee. Approx​imately
300-500 millil​iters (1.5 to 2 cups) before you
feel a strong want to go.
The name "​ren​al" is derived from the Latin
word "​ren​es,​" which means kidney.
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