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Biology, 11th std, Chapter 19
Excretory products and their elimination
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Excretory need

Intake: digestive system, respiratory system

Waste: CO,, NH,, ureq, sulfate, ..

Ammonotelism: aquatic organisms, diffusion

Ll flwassPluL: Bleveumpeusst, HlpUL Geomey  Ureotelism: land organisms, low water loss

P G&I61H6)|DLI60l& 616V GLsvellgeumenT SemLiL]  Simple tubuler forms invertebrates

P GHI61BHa)|DLISH6MM6L 2 L Flassevmer 2 miLiLiser Complex organs in vertebrates
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[ evels of ureotelism

SL_(HULILD, &([HET60T: (PHSHIBLOI6] S D6V Flatworm, amphioxos: protonephridium
S|W6DT| B 6M6T F6L6) Ol MIDMIEGMISHSH6V Osmoregulation of ions
D600T L|(LD: & 161 & (FLD6V Earthworm: nephridium
F6U6 O\L_MDMIGMIS 6V, DBDHME BHHLHI6HE D6V Osmoregulation, nitrogenous waste removal
STULMETL &&: 1DmLLILIS S @ LP6VLD Cockroach: Malpighian tubules
QImmev: 2601 6lHMDLF S TLLNSH6T Prawn: antennal glands

LITEVITL g &61T: SFmIrbI& M6 Mammals: kidneys
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Human excretory system

Urinary system is primary
Kidneys, ureters

Urinary bladder, urethra

In respiration CO,, H,O
Defaecation, flatulence
sweat

Liver: toxins



D 627ﬂ§_55 ‘5: cﬁgu[ﬁ J60)LD |—| L Human urinary system

- ST §TTE & S TUIL Adrenal gland
INnrerior vena cava EPLIGLIMEH S
AEresswaf Renal artery
Pelvis // Apibnssdenry Renal vien
Medullo r Apibeid Kidney
PEHGLEALGHSWEN Dorsal aorta
Cortex

)

. AL Urinary bladder
ADBIS G e Urethra

N\ ADbIES P Ureter
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Longitudinal section of kidney

Renal column

cortex

Renal capsule
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Medullary pyramia
Calyx

Renal artery

Renal veln

Renal pelvis

Ureter
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Afferent arteriole
Glomerulus

Bowman's capsule

enle’s loop

\Vasa recta

0l & mevoT (h6u (THLD
FmmLoevf]

W4 FFHSHMENM

GIL6T LD 6fl 60T
Glungleysmnm

6T60) 601Ul 601
& 6001 6001 |

Glameoor(HCUMEGLW
&mmLoevf]

SIS S (hH S &
S (HL G (1)

CawemwsI(mHas
FBLGPOD (C5516)

G afluymmemid

Nephron diagram

Efferent arteriole

Proximal convoluted tubule

Distal convoluted tubule

Collecting duct
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Structure of nephron

P FFSBDMM, FIMIBHISESPEVLD Glomerulus, renal tubule
preLLILISLIGILITS |6 6mm Malpighian capsule
GluerentlenT GILIMSlO MM, (Pl FFHHMEDM Bowman’s capsule, glomerulus
L|m6voT|LILI& Sludlev In cortex
P&, €533, s16m1601ull60T & 600T6001] PCT, DCT, Henle's loop
6T60)/601WI1 60T &600T6501] (P& 6MTSHS6L (WM& SFIM &) Henle's loop dip into medullo
FMS6rm6] pmiGUemey LimemllF&mibrulflulleer Cortical nephron

H600T (H YLOLIEHE (PG (H ST MIbTULSIFILLS 6 Juxta medullary nephrons
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Malpighian capsule
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Afferent arteriole

GlU6rLD6vtl 60T :
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& (HL-SP6VLD




FMIbT 2 [HeUng 6D

Urine formation

(Pl FFSH6V 6llq HL_L_6V Filtration in glomerulus
21600)| B HEMETWLD GILITHELPEL S T MIGHEDETWLD 61T Except cells and macromolecules
GPLS |6V DEHLSHEUTHEVID SJSHSHEVILD Reabsorption and secretion in tubules

21F&: 70-80% 2_L_seurel PCT: 70-80% absorption

B, &EHDHCHNTF, SiWeoflSHeT Water, glucose, ions
6T60)I601& B 6votevoi] Feuel(h Gomedlfgengwn Henle's loop: osmolarity
CFHG SW6tTFFDETEMDEMWWLILD ALOILSESH|6US6MSUILD DTC: ionic and acid balance

© | MUMIDMIGEHDGHSHD FiJle L (Hebleorm 6ot adjust suitably for body fluids
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Filtration

GGHIWWSSHS5SM6L elleneTalng) Results from blood pressure
eLP6OTMN) LIL_6VMRI& 61Tl 60T6uLP) Through 3 layers

GBI &S60len 66 2_evor CLomHF6U6) Endothelium of blood vessel

GluemeoT LIS lWwenmuer EmF 66 Fpithelium of Bowman's capsule

LTS WIT60)I S SH6MemL_UI6L 6Ulq SL_L_MHM)I6M6TTH6IT Slit pores in podocytes

Ql6mL_WI6VI6TOT SHLPGFH6ETFF 616 Basement membrane in between
Wlg FFallgHL L 606aTH0 (1peues) : BIOILSHIHEG 125 ml Glomerular filtrate rate (GFR)

WP FFMHBFolFWNS MO (WHe) RURIGNISHISNS Juxtaglomerular apparatus regulates

Wpeuei GsmmwbGung Fibenet alHelsSing Releases renin when GFR falls
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Reabsorption and secretion

BMEHSG 180 L eugow; 1.5 L Smibn 180 L filtrate; 1.5 L urine
99 BTOMIISD DEHL&EITEY S!S 66) 99 percent reabsorbed:
WTLILTS: &EehéCans:, Gsarmaulloomast, Na™  Active: glucose, aminoacids, Na™
(e 6Tt 1], 6mBMM T & SHL06) S 6T Passive: water, nitrogenous waste

GPLGFIeTen Sigisast H, K+, NH, Tubular cells secrete HT, K™, NH,

(PSOIWIMEDM 6lq DG SI6D FrlJ&h &bl60TM 60T etc into the filtrate
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Countercurrent mechanism

QIDmIGST by LiEsal(halng)
Descending limb is permeable to water
gmisned NaCle pemearliLs sl §Hdng
Ascending limb Actively transports NaCl
CBISHGHLPEVSHET HeWI 2L & 6)Tbl60T M 60T
Vasa recta absorb water
Fmiby ClFMlelemL Slng)
Urine is concentrated
Ll flwmelb LRGaEDHSIMS

Urea participates
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Regulation
Tl sewsTuusFaTUL (Flbla) Antidiuretic hormone (ADH)
SeorldlGLLifl GleusMuwil(h&lma) Neurohypophysis releases
Fmigeodluiley 2_evorL_n&lm&) Hypothalamus produces
SPDFHSSUNSH S|, GLME ([HS S SH6NT Angiotensinogen, angiotensins
&b 601G LD M) G+ (1 & S U WMl (&) (LD 6D Renin-angiotension mechanism
Cuevemms@amqwadmimprssremnl (CoCasnsm) Atrial natriuretic factor (ANF)

Qlsw GsvemmuileT & maIIUMIeY &6t (helmg) Atrial blood flow induces
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Micturition
FmibrUemU hevor(h edlifleug) Urinary bladder stretching
DLW [BJDLIEDIDLILS S FLOIHDSH Signal to central nervous system
S 6016l ((HLILI LDM)I6)] 63 60T Voluntary response
2 _B&I6US FHTGI6MITE 6T Motor messages
Fnbrgasmadhad Hemrsina) Urethral sphincter relaxes
Fmibiflev &eEnsCang QmUug) Glucose in urine

QleflLybildleney &ML (halng) indicates diabetes mellitus
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Quy s m) Uremio DISOICETS
@G bUGUL, blFwmamsFFIMIbIsd Hemodialysis, Artificial kidney

BlI6o0TS (LD FmIbre&FolFwedlpLiL Acute renal tfailure
FmIrbre ITHMIBL 6 Kidney transplant

FMIbTES B &6 Renal calculus
SHOIWNGS 2 LLS6T (HFFEGevL_(h Fmerm)) Insoluble salts (e. g. oxalate)

WPl FFEFIMIHIS AP Glomerulonephritis
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SO0 IOILIMIHETHENET b HHO6VEHBMIEFFDETEODEHWIULD SHUI6TTIFFIDEOTEHDENUIWILD & 606G 60

Remove waste products and maintain acid-base balance and ionic balance
06511 F1F160: FIMIBISMISET, FIMIbISGWeLS6T, Fmibrueu, Fmibruymeul)
INn humans: kidneys, ureters, urinary bladder, urethra

FHnubTUNNUN: Wl FFESDOD, FIMIBIS GV Nephron: glomerulus, renal tubule

Fmibras@weod: clueTetler Glunsglajmm, 21dl@, sTauedluile seremtl, CFdlG

Renal tubule: Bowman's capsule, PCT, Henle's loop, DC
FMIbT 2 (HEUNGH6V: Ulg &L L 6V, LDEHL SHEUTSHEV, &JS5SH6V
Urine formation: filtration, reabsorption, secretion
6160)1601 B & 600160011 B G0 GBS G PV IHGSWlemL U6 6THCIMLL QW@ pemm

Countercurrent mechanism between Henle's loop and vasa recta



