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The Excretory System
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Excretion

— (omposition of blood
in renal artey

— Composition of
blood in renal vein

—(Carries oxygenated
blood from heart to
kidneys =2 to supply
kidney cells with 02 to
release energy from
respiration

—>(Carries unfiltered
blood /rich in
nitrogenous wastes
and urea

—> (arries deoxygenated
blood from kidneys back
to heart/ carries CO2
which is produced from
respiration

—> Carries filtered
blood /free of
nitrogenous wastes
and urea
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Excretion

—>Urea is formed in the liver 2it’s a toxic
nitrogenous wastes

—>How urea i1s formed?

—>1-Hepatie vein carries amino acids from the
small intestine to the hiver

—In the liver , amino acids will be broken by
liver’s enzymes.

—>2-When a.a are broken , the toxic
nitrogenous part is removed from amino acids
and converted into highly toxie chemical called
ammonia
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Excretion

—>»3- amonia converts later into less toxice
substance called urea

—>Urea should be carried by the blood from liver o
kidneys through the blood.
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How is urea carried through blood stream

from the liver to kidneys?
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Excretion

—>How urea is carried through blood stream from
liver to kidneys to be excreted?

Urea in liver
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Cross — section through the kidneys: Excretion

Renal artery

Renal vein
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Kidneys and nephron

Bowman's —
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Collecting
duct

Blood vessels
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Kidneys and nephron

—>Nephron :

—>Microscopic filtering
units in kidneys

Glomerulus

Bowman's

—> Nephron consists of 4 parts: capsule

— 1-glomerulus

—>2-Bowman’s capsule
—> J-Renal tubule
—>4=collecting duct
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Kidneys and nephron

—1-Bowman’s capsule:

—> A cup — shaped structure in
which Glomerulus filters blood

—>2-Glomerulus:

—> Bed of extensive network of
capillaries embedded into
Bowmans capsule to allow
diffusion of small molecules
into the capsule.

—>J- Renal tubule:

—Tiny folded tube surrounded by

many capillaries to allow
reabsorption to take place

—>4-Collecting duct:
— (Carries urine to the pelvis then
o 80 ureter

Glomerulus

Bowman's
capsule
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afferent arteriole

glomerular
capillaries

efferent arteriole

3 Major Processes
. in Nephrons
‘B‘c’;”p';‘j:'s’ e filtration

¢ reabsorption

Nephron ' peritubular
tubule capillaries
artery

e secretion

14Collecting duct
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—>Three main processes take place in a nephron:
— 1-filration
—>2-reabsorption

—> J-secretion

—> What substances are allowed to diffuse from blood in
Glomerulus into the Bowmans capsule?

—>Only small, tiny molecules can diffuse into Bowmans capsule to
form the filtrate, these molecules include : water, glucose . amino
acids . fatty acids.. mineral salts and toxic urea

— But large molecules remain in blood stream and cannot diffuse
into the capsule as large proteins., white blood cells and RBC’s
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—>All collecting ducts in the kidneys collect
the urine (urea — water — salts ) and empty in the ureter.

— Ureter carries the urine to urinary bladder where it will be stored

—> Urine is excreted outside the body though urethra

ureter

bladder

urethra ureter

opening
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Excretion
Kidney disorders:

—>Kidncg failure:

—>|f one ‘(iclncy fails to function and to filter blood from
toxic and nitro%lcnous metabolic wastes, the other

kidncg will do the work of both.
—>Main causes:

— 1-Pacteral or viral infection

—>2~Diabctcs over long Pcrioc] of time
—>§~High blood pressure

—>4-5uclclcn droP in blood pressure formore than
2 weeks

—>5-Accidents
. —6-Drugs (as alcohol, some medicines )




Kidney disorders:

—)Fossib'c treatments:
BrwE -Kiclncg clialﬂsis
—>2~‘<iclnc:9 transplant

Excretion

Kidney
Donor: transplant
Functioning
kidneys
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Recipient:
Non-functioning
kidneys




Kidney disorders: Excretion
—> | -Kiclncg clialgsis
—>Main aclvantagc:
—> Affordable treatment for every Paticnt, as all
hosPitais can offerthis machine
—>Main disaclvantagc:

—>TcmPorary solution until Finding a donorwith
matching tissues, blood and immune system.

—> FPatient should be connected to dia'ysis machine at
least 2-3 hours twice a weak.

/
e r detector aliete Fresh
Dialysis 6y
Nr. Zalzafi Diskas dehsis




Kidney disorders: Excretion
w3 A -Kiclncg transplant

—>Main advantagc:

—>A Pcrmancnt solution for kidncy failure and if the
new transPIantccl ‘(iclncg iIs not rcjcctccl In Paticnt's

bocl3 9they will live hcalthg life later on.
—>Main disadvantage:

—>chcction of the new transplantccl kidney bg the
patient immune system.

—>Costlg and cxPcnsivc Proccclurc

HKaidnmnewvw
Domor: transplant Recipient:
Functiomnins Non-functionins
Kidneys




Kidney disorders: Excretion

—> [Jow to overcome rejection problem?

J } |
AN Paticnt will be givcn drugs called
immunosuppressive to minimize the action of WB (s
SO thcy don’t attack the new organ.

—>2-the donor should be a close relative to the Paticnt
so the antigcns on cells match and reduce the risk of
rcicction.

HKaidnmnew
Domor: transplant Recipient:
Functiomnins Non-functionins
Kidneys




— K idney dialysis machine: Excretion

Blood in tubing flows
through dialysis fluid

Dialysis
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Excretion

—>Kidncg dialgsis machine:
—Made up of :
=2 ~|ong folded dialgsis tube

—>Long to increase surface area for faster
diffusion of toxic and unwanted wastes.

—>5cmi|:>crmcab|c to allow small molecule to

diffuse out of the blood

BEBlood imn tubing flows
through adialysss fiumd
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— K idney dialysis machine: Excretion

—>2- a solution contains:

—>Warm water 2 same as bodybtcmpcraturc
and same concentration as in blood stream

——>Salts - same as in blood stream

—>(Glucose sugar : same concentration as
blood stream

BEBlood imn tubing flows
through adialysss fiumd
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