URINARY _SysTEM

o Excetion Is the proess by which Unwanted substances <€ metabolic
wastes are eliminated from the booh/.

® Although there are vanous  gystems in our booly thal afe Inuolued)
In the excretion process |, but  Urinary ~ System  hos major excreh)nf
Capad}y , henee 1 18 known 0% moyor excretory - System of
human bodx,,

® Tt 1s also known as Renal System.

Parts Of Uninary System
Utinary - System  mainly  consist of
o A pair of kd
® (reterz "6‘35
¢ Urinary  Bladder
® (rethera

KIDNEY

— Ureter

—= Unnary Bladder

—» Urethem



KIDNEY

o They are present in @ pair i our body . |

o kidneys Ore two beon shaped Orgon lomked on each side of
vetebrol @lumn. ( T-12 - L3) .

® Tt Is Reddish- brown In colour.

® It Is abovt 10-12 m IOn/g £ St m wde
® Tis wel‘ghf Is about I20- 130 gram

Layers OF kidneuﬁ

kl‘dne\, Mainly ntalns 3 loyers
®© Outer (brtex
@ Inner Medullg
® Renal Peluis

(Capsule
(ortex
Medvuliq
Pelu's

Medvllary Ryramiof
Ureter

~ NEPHRONS _

e Nephrons are the major functionc) unit of l:n‘dnaf ,_
e Nephron Is manly @nsist of fwo parts

@ Renad (orpuscle

@ Renad Tubule

RenAL Eapsue  (ORPUSCLE

o Tt s present In the Cortex of kidney . “

o The major fundion of renal Corpuscle Is filterotion  of blood .
o Tt an be forther  Subdivided Into fwo porton&

@ Glomervlug - Bunch of @pillanes .

® Rowmon's  (opsvle - Upper end of renal fubule .




Renal TuguLe
® Tt s o 4be like Shudure and +he onhinuahon of Bownsan's
vle .
o Proximel  Renal fuble maimly consit of 3 parts
© Poximol  (Onvoluted Tubule - Present In  (ortex
® Loop Of Henle © Preeent in Medulla
® Distal  (onvoluted  Tubule " Pregent in (ortex

e Loop of Henle @n be further subeividled into 2 parfs "

) Descendng Limb
Bouman's (apsule L
Distal  Gnuuiete]

() Ascendmc\:] Limb
’.' Tubule

=“= Collcting Dock
l'

Gilome

Proximal
(nuulated
Tubvle

=
=

Loop OF Hentc



Types OF Nephrong

Nephrons are of bosilly fwo types -
O Cortcol Nephrons © 8sv. , short loop of Henlz
@ Auxto. - Medullary Nepnons - 1S7-, long Loop of Henls,

Prusiorogy OF URINE FORMATION

e Unne fomation s a Blood fCleansmﬂ functron .
o Nomally atout 100 mi of blood enters info the kidney.
® k\‘dnex; exaeted the Unwonted substances {lom 1t blood 63

Unne .
e Nomo) Utne outpwt Is - 1s Litre [ day .

Formation  Of Unine

Tt molnly Involues 3 Steps -
@ Glomervlar  Filteration
@ Tubular  Reobsorbtion
® Tublar  Secretion

© GILOMERULAR  FILTERATION

T 1s 0 proess by which blood 1Is
filtered  While Passrrg +hrogqh /q\omemlar
opillaes by Hitteration  membrane

o Tt is first step of Urine formahon |

o When blood passes through qlomervlar
Capi\\on'es +he Flasmq Is fllkered n  bowman's
capsu\c.

® Al the substonce of plasma filered o _Qlomeniar  ffiteration
except Plasme Protel‘n- £ flbered ford s Known as,  Glomervlar Fitterate




Gllomerular  Rlteralion  Rake

® (lomelar Flteralon mte CGFR) (s defined 03 total Quantiy
of fterote formed in all the nephmnz Of both the k!‘dne«/
in the quen unit of tme.
® Nomal GFR 1’ [2sm]/ minvke Or
180 L | doxl

Fadors AFFec\fng GIFR
® Renad blood Hfiow
® Glomerlor apillary  Pressure
® (0\oidal Osmohc Pressurs
¢ Hydmostolic prsure 0 bowman's @apsule.

@ TuulAR  REABSORBTION

e As we Cleorly saw thot about 180 L filerate Brmed per
doy but only 16 litre urne is excreted Out flom our bo
thot meons about Qar. put of Herate aqain feabsomed i
blood .

o Tt s the Process by which waker € other neessary Substances
are Teobsorbed from  Renal Tubule o Blood

® The Treobsorbed substonces moves Into the intershitia) i of
fenal  Medulla & affer thot they moved fnto ap tubuiar @pillaries

® Tubular Teobsosbtion (s ( selective [eabsomblion 0% +he
tbvlar  @ls  feabsorbs only those  sSubstances thot are
Necessary for our bocn{.

® FEssentio] substances et reabsorbec]  while  Unwonted  Subsfances
excreted  out from body .




Site_of Reabsorbtion

ProximaL  (Onvuratep Tuuie| loop OF HEmE | Distar @- TuguLe
(lvcose , Amino Acips Sodivm Sodivm

Sodivm , Potassiom Chlondu (Bcivm
(olcivm ,  Bicrbonoles Ricorbonols
(hlorides ,  Phosphates Woley

Urea ,” Uric  Acid

Watey

(® TuulAR SECRETION

o It Is process in  which Subgstance Qre {TansPorred from
Diood {0 Tenol tubules .

o The unwonted substances that are not get Hllerec  Hfom
blood 10 Bowman's (Dpsule in fist Step are direcﬂy 'hansponw(
Yo Tenol tbula lofer in this pross .

Sobstance Secreted i different Seqment of fenol espsy fubulk

® Proximal  (onuulated Tubule - Potassium, Ammonia , H* jons,
e Loop 0f Henle > Uren
® Distol  (onwlated Tobule  °  Potossivm , H* fone

'

o (ollediing Duds - - '~ Potossiyp™



Functions OF kaoney

o It helps In the excretion of waste products

e It maintains water- eledmlyte balance

o ' maintorng  acid- boge balance.

o It also heps in the process of erythropoiesis b(/ Secreting
enythropoeitin € also in -Ihmmbopoeﬁsis by Secreting thrombopoeitin.

o Tt secretes Trenin , prostaglandin - harmones .

® It olso helps in requlakion of blood preswre

o It as l?gulo}es blood- caleium leve]




URETERS

 They are paited }ube like Strudvres

‘Thelf Com, umthe  fiom Hdn&( to Uﬂ‘nan/ bladder .
o The woll of ureter is made up of 3 layers.

O Tnner Mucovs  Layer

@ Ouvter  fibovs  Layer

® Middle MNoacular Lager

URINARY -BLADDER

e It is an inverted pear shoped Structure ot ads 03 g Collector
for -Unne .

Tt lies In the peluic  awity.

® The lower Par’r of bladder s known 0% bose while Upper part
\s alled Fundus.

Tt hos three Open!'rg two %r Ureter € One 1%r Urethera

Tt has h layers.

@ Ovler Serous - Layer

@ Muscvlar  Loyer

® Sub- Muwug  Loyer

@ Mucous  Layer

URETHRA

Tt is a conol through which urine passes ffom bladder to Oulsiclt.
o Tt Is different I molex € femoles




Rote OF kioney In Acp Base BALANCE

e Acid base balance (s a port of homeostosis proess  that
dedls with maintoinance of pH

o Most of +the reactiong n our ours of @ apecific pH
£ in s pi an led to mq'or distorbancs.

® The nomal PH valve of blaod 18 approx F-42 £ Sunival rang(
of pH in blood is belween 68 -8:0 , now If the PH |imit
(osses this volue then it May lead to death , So it beomey

important  to maintain  pH balane of our

o Now , there are Varioug Mechanism In our body o rquiote
s acid- base bolance but the renal Mechanism Is the
most effckive € finol pocess of  acid- bage bolance In
Wwhich k\‘dne\,;s le, Major fole.

Renal Mechanism OF Acd bose balance
Tt mcu‘nhf Works by 2 Mechanism -
e FExcretion of HY
® Reabsorbtion of bicarbonate  jons

Excretton OF HY

Hos + WY jr R
) Na's -

, HQ(O; \' Excrekol
!
CQ:L t W20

Rlood Renal Tobular Cell Lumen



STEPS
o This skq> mal‘nll, Ok proxima fubul e .
o (0> C(Ombinez With Ho o fom Ha3
® Now H:®s dissociodes 'Into HC0s- @ H¥
o H' s sarled in Lumen In exchange fo Nav
o Now thix W Iz exeld out fiom bady hrough Unine.

@ Reassorsmon OF BicARsoNATE ToNs

+—+—— HC03™ $HF : GE0sr: HF
r |
H2003 Ha(03
! }
HO+ @2 «——— €024H20

Blood Cell | umen



Roe  0r RAs In kfdnet];

® RAs stondg for Renin Angjotensin System _

inudlued th the fequlation of artenal
plasma  Sodium  (Onentradion

® Renin Argiofa\sin ystem 13 0 ph\ézblqgl‘cal harmone  System

hlood pressure €

® Renin s a hamone - secreted by Auxtaglomentar  Apparatus .
e Angioknsinggen 12 @ plasma  protein released by |iver

ANGIOTENSINGGEN

-

ANGIOTENSIN = I

l @nsm (mumm@

\ ANGIOTENSIN, - IT

l l

R

\asaconstriction Inereased  Sympathah Releases  Aldosterone
| Adtivity from adema| cortey
Blood Pressure . {
TIncreased Blood Pressure Increased, Nat ¢ Hz0
TIncrenged Reabsorbtion
!

8lood Volome 1




MICIRUTION

e Midintion 1S O process by which the urinary bladdexs
empties ‘when It becomes filled! .

o This inolue two main Steps -

@ Frst the bladdes fills progressively nkl  the fension in
ks walls Nses Obove a threshold  level .

@ Now in the Second step 08 bladder fs #Ih‘qg cnnh'nuou%h/,
A neour fefiex Qenerotes known 0%  Midirulional  Refiex

thot empties ihe bloddes or Oeost e a desire of
urination

Michuhonal  Refiex

| Filing OF Uninary Bladdez
}
Stimulation of Streleh  feceptors
!
Signal sends to brain vig
Sensory Nerves
!
(ommand feceived Dy bladder
"~ Vla Motor Nerves .
b
Contrachen of bladder mugdeg
£ Telaxement of Urethra
Y
| Emptying of Bladder




Disoroere OF URNARY  SusTEM

There n be vandus disorders related o Urfnan{ System !
® Polyystic kidney Disease
® Un'nary Tract  Infechon
® Nephhe  Syndome
® Urinary Tnontnence
L kl‘dnc\, Stones

Polyeystic  kidney Disease

® Enlargement of kl‘dnegg beawse of presence Of many  cyst
within ~ them

® Polyqyshic kidney diccase |s an Inhented dlisorder 1n Which

Clusters  OF (yst  develops over the h‘dney that  Couse  enlamgement

of kidney £ lose fundion over Hime,

Unnary Tract Infechon

o Utnary Tract infecions QUTT) o Qenerally - @used by - hamfo)
microomanism  n Uninary - Trad

® UTI are generally More common in femoles

e The .usvlly ocur In  bladder or Urelhera , but more  Serfous
infecdtons  muolve  the  kidn

® Rladder Infedion leads to Pou‘n With urination | blood h the
Unine £ Incfedsed  Urge o urinate.

o A kt‘dna, Infecion  may cowse  back pain ,  Nausea , Vomiting
ond feves

® Boderia that lives In vagina! or anal area may enter the
Uretho, € trwel to bladder € (on Cawse an I#

e Tt can be of two fypes

@ _Upper UT

® lower UyTI

ecHon .



Nephroic _Syndmme

e T is a type of renol failre Oaur dve to increased glomerviar
pemeabih"r\{ .

® Nephrotic  syndrome ¢ o kiclney  clisordler that  Cawses  your
body o pass fo much prtein In your unne .

® It generlly occurs dve to dam%x in blood vessels of ku‘dna/_

Urinary  Incontinence

ot Is a ommon € embarassing problem in  which bladder
Control - get  lost .

® Tt s the urge of unnation Gets so stong that  you

@an't contol  Without dl'sohar%e.

kidniq Stones

o Kkidney stones are had deposits of miner| € salt that
forms  Inside Your h‘dnet{,

& Tha, @n be po:‘nFol when passing through the rinary  Track
but usvally don't couse permanent dama%e-

e Tt can be owr dve to :

O Drinking foo [ithe  wotes

@ Obesity

® Wegnt loss Surgery

@ Coling food with foo much salt or sugar




