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Why Excretion is Needed

* Animals accumulates various wastes in their cells by metabolic reactions or by excess ingestion that

needs to be e):jreted. ( (
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Ammonia

* Toxicity: highly
* Water requirement for

excretion: wequines 1 auantity of

H20
* Such animals are called:

Ammonotelic
. c)Solubility: IS vesy high

Th is dinectly seleased in Hao v\ body
Sux§ace ox gill Sungace as NHg 1onS

* Role of kidney: non-significant

* Shown by: Many bony
fig_ngs, aguatic
amghibians & agugtic

insects

Urea

Toxicity: medium
Water requirement for
excretion: medium

Such animals are called:
Uxeotelic i
- N uvesn
Formed in: nH3 —— Unea
.\,etbb\,
Kidney
Role of kidney: s\gm§icant

Shown by: Mammals,
many terrestrial
amphibians and marine
fishes

Uric Acid

L

Toxicity: least
Water requirement for
excretion: least

Such animals are called:
\m’c‘ofelic

Excreted in form of: paste ox
Peliet

Shown by: RBI-Snaili.e.,

®eptilesBirds, Land
()hsects and Snails
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Excretion and Osul'noregulation
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Different Excretory Structure in Animals

Animals Excretory Structures
Simple invertebrates simple tubula® Stuuctumes
Complex Vertebrates _ gotation=wneel Complez tubulaw Stauctunes
whelmlnthes (Flatworms), Rotlfers, some. Flame cells / Solenocyte [ proto-nepnstidia
at annelids, cephalochordates Camphioxus)
Annelids (nhighex): €anthwonm Nephx\dio
Arthropods (Insects) Malphigean Tubu|e
Aquatic Arthropods (Crustaceans: Prawn) Gueen/ Antennal glands 1n PXawn
Vertebrates Kidney

CComplex Tubulan Structune)



Human Excretory System

* Consists of: ﬁ?dneg _unetex , urinany bladdes , Unethno, nfj)vena cavo,

(2) ) 1)) q))
o doxnsal aonte.

Renalan'leny
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Renalvein
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Tough
Capsule

Unetex

Usinany
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Uxethna



Kidney: Features

* Color: Red to brown
* Shape: Beanshaped.

Postenios pant 3 donsal paxt of body

* Situated between: T)3-La2" 3ud lumbas,

() .
- i last thoxacic

* Size: T Length: \0-12.cm
width: 5-%tcm

Hhickness: 2-3cm

* Weight: 120-1¥09m (av9- 1509m)

* Coveris called: Tougn capsule



Kidney: Structure
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Nephron

* Nephron: Stsuctusnal £ functional unit of Kidney
* Numbers per kidney: 1 milion Ciolakh)

* Consists of: Glomexulus £ Tubular pau’r

Ctupt of capillanies) N gowrnann's capsule, PCT, LOH, pCT,CPo

Heant
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| convoluted tubule

Malphigianbody -
Renal conpuscie



Nephron: Structure

€kl antexiole
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Types of Nephrons

Cortical Nephrons Juxta Medullary
R Nephrons
- 80-85 ~ 15-207
* Majority of Nephrons (85%) * Some of Nephrons (15%)
* Henle Loop ind justdips into * Henle Loop is long and go deep into
medulla medulla
* Vasarectais highly reduced or absent * Vasarectais present (well developed)
%‘5 ol q’«’f] l'rN}“ Al
iif NI]\' i Coxtex
( cowezek®:. ... q "x'l' ..............
"""""""""" HE Medulla
Medulbv \\ ‘\I‘
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Urine Formation: Steps

- oemoxegumﬁ’on
* Steps: Ultra-filtration, reabsorption and secretion

e SV (StMoKke volume)=
Ay antexiole ‘l' Glomexulus  Eglanteniole ¢ Ultnafilienation isdone acsoss tom)
\C thick) /' (nin) 3 layens | e CA = Candiac output=
:;?o;n | ~ |- Endothehum of glomexulus = Toml A2
min 2- Basement substance = 504o0m)

sp;.ﬂ:? c'e\\s 3. €pithelium of Bowmann's capsule ( @

!

AT/ N Filtlemale seach in the lumen ‘
IBoL/day of Bowmann's Cappsule Kidney = 1100-1200mL
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disc|slit



Urine Formation: Steps

I

*Absonption: 991 pant of filtexate
|S #eabsonrbed

« 135 ml {iltenate fornmed

2% ml 123- 5 ol
uxine neabsoabed
e ('K ﬁctwe [eTe
« Achive: KA N Qy GlucoSe
G aminoacid

*Passive:~, N-waste,Ha0, C\7, HCOY

!
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* GFR/Glomexulax filt-nate: Filewate formed in d rmioute

ﬁ‘@s 125 ml

\ can be e ox decneased also

\ "
\t vasodilation
vaso-contx.




Functions of Tubules
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K+ NH3+ H+

K+ H+



Functions of Tubules
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Mechanism of Concentration of Filtrate

> 4% conc: uxine
Mammals have a mechanism to make concentrated urine

* Also called: countex cunnent raechanism Fitenate
Blood™ &
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Gradient is mainly caused due to: Nacl X uxeo.



Mechanism of Concentration of Filtrate
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Ha20

Innen medulla,
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Regulation of Kidney Functions

* Regulation is done by hormonal feedback mechanism involving hypothalamus, JGA and Heart

& oppostie| pxevent > Pressuneq
1. Regulation by ADH (Antidiuretic Hormone) or Vasopressin
> susu weT vessel/bloodvesse| constsrct

Excessive Loss of body fluid susu?
Signal sent to hypothalamus and ADH released Vasoconstriction
from Neurohypophysis (post. pit-)
BCT

Stone

ADH facilitates water reabsorption from latter part Glomerular Blood flow increase

of tubules, thus prevent diuresis

Thus body fluid volume increase and
osmoreceptors are turned

GFR

=
O
q
®
o
w
®
Q.




Regulation of Kidney Functions

2. Regulation by RAAS (Renin Angiotensin Aldosterone System)

Lo Re?-m-ang?ofens‘?n - gldostexone "‘3
(- %)/» Cadxenal contex)

Glomerular Blood Flow; Glomerular Blood Thus, Blood pressure and@
Pressure; GFRFalD) .. grrl increases

"Renin released Causes reabsorgtion of Na+ and
gassoas water from DCT

Angiotensinin blood gets converted into

Angiotensin-ll also activates

Angiotensin-l and then Angiotensin-Il

Angiotensin-ll do vasoconstriction and thus GFR
et 2 A o A
increase

Adrenal Cortex to release
Aldosterone
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Regulation of Kidney Functions

3. Regulation by Heart (Atrial Natriuretic Factor-ANF): It keeps a check o
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Micturition Reflex

* Voluntany acﬁvT’g <

SAPANA NN P

wall of urinary
d biaddex have Some

Unethnal Stretch neceptoir
Sphinctex which gets GChj'“*e"
willelex o on pladder 'S Ful

Urine will be xeleased
> Micturition ocCwt



Micturition

* Amount of urine excreted per day: i-1.5L/day

* Color: pale velow 7> due to uro-chxome

* pH: & (slightly acidic)
* Amount of urea excreted per day: 25- 309

D e el ad

' ) wmndicat disease
* Importance of proper unn&:/' 1 usine has Some abnormal components, then, it can be ndicative of dise

Keionuu':a : Ketone bod?es‘]‘

g( Glgcosua?a: q Ncose‘]‘

Dombei-e s*

~ PP



Role of Other Organs in

Excretion

Lungs: ezcnete Coy (00ml/min) 3 Some HaO

Liver: Laxgest gland: Bile pbigments: Bilinubin, Bilivexdin : they will
Degnaded Stexoid hoxmones
Vitamins, duugs

Cholesterol , phosphol‘.p'\d
Sweat and Sebaceous glands (oil):
$ % olly covexing k» Stexols , hydnocanbon s, wax

H30, Salt.

Lacticacid ., uxeal
Saliva:

Smal] omt 0§ Na-waste

9et excxeted alonguith undigested waste



Disorders of Excretory System

* Uremia: Uxea conc: 1 due fo Kidney disfuncifoning

* Hemodialysis/ artificial kidney (Temporany solution)

Hepanin [
oo - all component & of P1ASM
coa-
¢ A (!gu;cnt) 0 s
o dialysing Ui
anh hepq.




Disorders of Excretory System

* Kidney failure: adonox iS5 needed.

i bs pressensed §%om a close selative
Pexrmanent

Solution

« Renal calculi: > Insoluble Siones of Calcium oxzalate

k?dneg ~ Calciuro

* Glomerulonephritis: Injlammation of Glomoxu i

0 i ramnate



* Animals accumulate N-waste ;yC0a 3
H20, ions(Na*, K*, CI", Soq‘". POq"
eithex by exc- ingéstion 0y metabolism-

» Need fobe wemoved paxtially ox wholly

*Majox focus on N-waste
NHs, usea, UMicacid

"'Tnifnl'yf Y Tozicity ¥

Excretory System

* Kidneys ame Heddish biown, bean Shape

* Present between Tiz-L3 vextebna

* close to doxsal innest wall of apd.
cavity;avg.wt- 120-170gm

* Length=10-12cm ; width=5-Fcm;
thickness= 2-3 cm

*€ach Kidney has approx 4 million

Medulla
» 2parts: Glomeyulus
it kit Sy

* Malpighian body | wenal conpuscies:
Glomenulus+ Bowmann’s capSule

ComTER

Couten pout
of wianey)

Excretory Products and their Elimination | N-waste Examples
) Heat Ammonia ’ Many bony fishes:
Readily soluble: aquatic insects and
excreled by aquatic amphibians
VENA CavA general body
surface or gills Kidneys do not play a
(in fishes) by significant role
Widney (a) diffusion as
| ammonium ions
Kenal e Urea (save water) | Many terrestrial animals
Moy Unehews Ca) and marine fishes
Uric Acid Reptiles, Birds, land
Usinawy bladdex (1) insects, snails
Une thte. (1) .
. | Excretory Structures | Examples
e L mecolyn Protonephridia/ Platyhelminth,
DN Hajoncolye Flame cell/ rotifers, some
| Solenocyte annelids (lower),
QY oy ™o Nivie Chmad fusnel e cephalochordates
: _ W '.‘ (AmphiO!“‘)
eae g ” VESSES Nephridia Earthworms and
B other annelids
— Unetes Malpighian Tubule Cockroach

i \

Antennal gland/
Green gland

Crustacean (Prawn)




Type of Nephrons
€ffenent Cexnit) anteniole
Antexioles / (#hin)
-3
- [ BNanch

Cowtical Juxta-medullany
mw pcT of anathe X nephwon g o1
Rena ' *Majosity * no- i less
amteny *LoH | * LoH?
Mgrent *Vasaq necta : Ont o * Well developed
(M"mo“ PCT of anothen nephxon h.l,h', ’(c‘uced
A= CoRTEX
zgzs::’g'
Tust of capill z Collecting dui.? Resitubulnn
Culled §LOMERULUS :

' tubulax
netwonb@nt < ‘ o
/ v :
Renal

"
Compuscle/ \m called Bowmann's

vessels@nt
Many nephaons can
open hene
Poule walled cup ke e et omAstind Lon1
VENy deep 1n
realphigean body CopSule me:ullu Velanecte
Pemitubulas ‘/ LoaP OF HeENLE
vessels

Ont MEPULLA
Involves 3-sieps: I Glomenular/ Vit xafiltHation ;2 ?bsonpﬁon 3 3- Secuetion
* 1-4-12L blood 1s filtened by Kidneys /min (207 of camdiac output)

9%l fiitexate sveabsombed Fo¥ acid-base
* Filtnation hsough 3-lagens: Endothelium of capillay

Active: K*, 44, Na*.Gluwse balance and osmo-
Passive : N-waste, Ha0. ¢l "“9:“"‘"
epithella of Bowmann capsule (siit powes) by K*,NHg HY

Basement membxane



Counter Current Mechanism

*Due to opp- flow of filexate in limbs of LoH-
“idcl] e pueto opp- flow of blood in vasa wecta
* 4% conc- fMom coxtex to innex meduila

Functions of Tubules

|

!

!

— W“o 4A ‘ |
=pol  [FLT] DCT :
mnutmients

SEND)) B LR

* Guadient is usually maintained by

: (30omosmoiL™') (1200)
. Nacl £ UNea
s

capsule

Afferent
arteriole

ffferent
arteriole

Regulation of Kidney Function

* Usuqlly sequiated by Howmonal feedback : Hypothalamus, ANF & RAAS

@ TG cells activates due to fall in GFR ox BPY ox Bl flow
. Renin Heleased
] Convent anqiotensinogen inte A-1 A ﬂnn@
vasoconstuiction Acfivaie adwenal costex ——— ..,,,.,,;,,.,

C to nelease akdostenone ANF cause vasodilation 8 wonK as
cond: Heab - fom pCT feedbacK fox RAAS



Regulation of Kidney Function

* Via Hypothalamus: €xcessive loss of §luld = Receptons activated 3 Hypothala.

secxetes ADH/vasopxessin
4

T Ha0 xeabsonp- from lattex pant of Tubules

*once blood vol-T § neceptons go back to nosmal

* Uxine StoMed in bladdex —¥ Stuetch neceptons activated —» Vol-signalste

b

Glycosunia: glucose in usine |
Ketonusia: Ketone bodies
in ustine

CNS
I_—CNs pass moton Si,nals to Smooth muscies of bladdex 4-l
unethnal Sphinctex xelasc R
> Mictustition ""::'W —
CpH=6) /‘ E— “

i)

blood .
removed for -

artenol
pressure
monitor

cleaning

clean blood
returned to
body

venous
pressure
monitor

Qir trap and
detector

Other excrelory
organs

Functions

Lungs Remove large amount of carbon
dioxide (200mL/min) and water
Liver Bile pigments (bilirubin,
biliverdin), cholesterol, steroid
hormones (degraded), vitamins,
drugs
Skin
Sweal glands | NaCl, Urea (small amount), lactic
acid; causes cooling
Sebaceous
gland (oil) Sterols, hydrocarbons, waxes
Saliva Very small amount of N-wastes
Excrelory Features
Disorder
Glomerulonephr Inflammation of Glomerulus
itis
Renal Calculi Deposition of crystallised
(stone) oxalate salts in kidney
Uraemia Accumulation of urea in blood

that may lead to kidney failure
and thus need haemodialysis

Kidney Failure

Transplant is vitimate method
of correction




ﬁ 5 N
QUESTION (NEET PYQ EXAM 2024) @

Given below are two statements :

Statement | : In the nephron, the descending limb of loop of Henle is imperjeable to water and permeable
to electrolytes.

Statement Il : The proximal convoluted tubule is lined by simple col))ﬁnar brush border epithelium and
increases the surface area for reabsorption Cuboidal

In the light of the above statements, choose the correct answer from the option given below :
(1) Both Statement | and Statement Il are true
(27~ Both Statement | and Statement |l are false
(3) Statement | is true but Statement Il is false

(4) Statement | is false but Statement |l is true

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) )

Choose the correct statement given below regarding juxta medullary nephron.

(1) Juxta medullary nephrons are located in the columns of Bertini.

(2) Renal corpuscle of juxta medullary nephron lies in the outer portion of the renal medulla.

(Wf Loop of Henle of juxta medullary nephron runs deep into medulla.

AN

(4) Juxta medullary nephrons outnumber the cortical nephrons.
X’

)
\5-20 [

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) ) @

Given below are two statements:

Statements |I: Concentrated urine is formed due to counter current mechanism in nephron.
Statement ll: Counter current mechanism helps to maintain osmotic gradient in the medullary interstitium.
In the light of the above statements, choose the most appropriate answer from the options given below.

(1) Statement | is correct but Statement Il is incorrect.
(2) Statement | is incorrect but Statement Il is correct.
(37~ Both Statement | and Statement Il are correct.

(4) Both Statement | and Statement Il are incorrect.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) )

Diuresis is prevented by:

(1) Renin from JG cell via switching off the osmoreceptors
(2) ANF from adrenal medulla
(3) Aldosterone from adrenal medulla

(4 Vasopressin from Neurohypophysis

(anti-diunetic houmone)

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Given below are two statements: one 1s labelled as Assertion (A)
and the other 1s labelled as Reason (R). (Manipur 2023)

Assertion (A): Ascending limb of loop of Henle 1s
impermeable to water and allows transport of electrolytes v
actively or passively.

Reason (R): Dilution of filtrate takes place due to@fflux of
electrolytes in the medullary fluid.

In the light of the above statements, choose the correct
answer from the options given below.

(1) Assertion (A) 1s true but Reason (R) 1s false.
(2) Assertion (A) 1s false but Reason (R) 1s true.

(3) Both Assertion (A) and Reason (R) are true Reason
(R) 1s correct explanation of Assertion (A). v

(4) Both Assertion (A) and Reason (R) are true and Reason
(R) 1s not the correct explanation of Assertion (A).

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Arrange the events of Renin-Angiotensin mechanism in
correct sequence. (Manipur 2023)
@(A)/Activation of JG cells and release of renin

@ (B) Angiotensin Il activates release of aldosterone

@® (Cy Fall in glomerular blood pressure - gFrry

) (D)~ Reabsorption of Na' and water from distal convoluted
© tubule

(Ey”Angiotensinogen is converted to Angiotensin | and then
to Angiotensin Il

Choose the correct answer from the options given below.
T (C), (A), (E), (B). (D) (2) (A),(D),(E),(C).(B)
(3) (A), (D), (C),(B).(E) (4) (B),(A),(E), (D), (C)

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Match list-1 with list-11. (2023)

laenia P P. | Nephridia
aram(:ck ’\_ Q. | Contractile vacuole
. | Periplaneta j‘k. Flame cells

D. | Pheretima ~* S. | Urecose gland

Choose the correct answer from the options give below.

() A-Q,B-P,CS,D-R (N A-P,B-Q,C-R,D-S
v’ v -
(3) A-P,BQ,CS.D-R (4] A-R, BXQ, (7S, D-P

Q|% |2

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Given below are statements: one 1s labelled as Assertion (A)
and the other 1s labelled as Reason (R). (2023)

Assertion (A): Nephrons are of two types: Cortical & Juxta
medullary, based on their relative position in cortex and

medulla.

Reason (R): Juxta medullary nephrons have short loop of

Henle whereas, cortical nephrons have longer loop of Henle.

In the light of the above statements, choose the correct

answer from the options given below.

(1) Assertion (A) 1s false but Reason (R) 1s true.

(2) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).

(3) Both Assertion (A) and Reason (R) are true but Reason
(R) 1s not the correct explanation of Assertion (A).

1#() Assertion (A) 1s true but Reason (R) 1s false.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Select the correct statements. (2022 11)

(A) Angiotensin Il activates the cortex of adrenal gland to
release aldosterone v

(B) Aldosterone leads to increase in blood pressure v’
(C) ANF acts as a check on renin-angiotensin mechanism. v
(D) ADH causes vasodilation )(

(E) Vasopressin is released from adenohypophysis X

Choose the most appropriate answer from the options given
below.

(vt{(A).(B)and((’)only (2) (A).(B)and ()()only
(3) (C), (ﬁ)and(E)only (4) (B).(C)and(?) only

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Nitrogenous waste is excreted in the form of pellet or paste

M Pavo (8ind) (2) Ornithorhynchus
(3) Salamandra (4) Hippocampus

——— FOR NOTES & DPP CHECK DESCRIPTION —



QUESTION (NEET PYQ EXAM 2021) )

Erythropoietin hormone which stimulates RBC formation
is produced by; (2021)

(1) alpha cells of pancreas
(2) the cells of rostral adenohypophysis
(3) the cells of bone marrow

(47 juxtaglomerular cells of the kidney

——— FOR NOTES & DPP CHECK DESCRIPTION —



QUESTION (NEET PYQ EXAM 2020) )

Select the correct statement. (2020 Covid)

(1) Angiotensin Il 1s a powerful msodi}@or

(2) Counter current pattern of blood flow 1s 9‘64 observed
In vasa recta

(3) Reduction in glomerular filtration rate activates JG cells
to release renin v

(4) Atnal natriuretic factor inc%cs the blood pressure

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

The increase in osmolarity from outer to inner medullary
interstitium 1s maintained due to; (2020 Covid)

o AV  V

¢7 close proximity between Henle's loop and vasa recta
(#7 counter current mechanism

(1i1) selective secretion of HEEG-, and hydrogen 1ons in PCT
(iv) higher blood pressure in glomerular capillaries X

(1) (3 & (iv) (2) (1), (i) & ()

(¥ (i) & (ii) (4) Only (ii)

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Which of the following would help in prevention of diuresis?
& VY VNV V.V Y

(2020 1)

(1) More water reabsorption due to un}iérsccrclion of ADH

(2) Reabsorption of Na' and water from renal tubules due
to aldosterone v~

(3) Atnal natriuretic factor causes vasocons}Qction

(4) Decrease in secretion of r}éin by JG cells

— FOR NOTES & DPP CHECK DESCRIPTION ——






