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EXCRETORY PRODUCTS AND THEIR ELIMINATION 

Ammonia, Urea and Uric acid are the major forms of nitrogenous wastes excreted by the animals . 

Toxicity sequence = Ammonia > Urea > Uric acid . 

Ammonotelic animals= Many bony fishes, aquatic amphibains, aquatic insects . 

Ureotelic animals = Mammals, Marine fishes, terrestrial amphibians . 

Uricotelic animals = Reptiles, birds, insects, land snails . 

A suivey of animal kingdom presents a variety of excretory structures . 

S.No. Excretory structures Examples 

1 Protonephridia (Flame cells) Platyhelminthes, Rotiferes, Some annelids 
and Ceohalochordate (Amohioxus).

2 
Nephridia Earthworms and other annelids 

3 
Malpighian tubules Most insects 

4 
Antennal/Green glands Crustaceans (PraVJ11) 

5 
Vertebrates Kidney 

In humans, the excretory system consists of a pair of kidneys, one pair of ureters, a urinary bladder and a urethra . 

The outer layer of kidney is a tough capsule. Inside the kidney, there are two zones, an outer cortex and an 
inner medulla. The medulla is divided into a few conical masses (medullary pyramids) projecting into the calyces. 
The cortrex extends in between the medullary pyramids as renal columns called "Columns of Bertini" . 

Each kidney has nearly one million complex tubular structures called nephrons which are the functional units . 
Nephron 

� + 
Glomerulus Renal tubule 

(It is a tuft of capillaries) I 
.�---.�

---'--

�.--�. 
Bowman's capsule PCT Henle's loop OCT 

Descending limb Ascending limb 

• Glomerulus + Bowman's capsule= Malpighian body or Renal corpuscle.
• The malpighian corpuscle, PCT and DCT of the nephron are situated in the cortical region of the kidney whereas

the loop of Henle dip into the medulla.

SV 

Type of Nephron 

Cortical nephron 
• Loop of Henle is too short
• Vasa  recta is a bsent
• 85% of total nephron

Juxta medullary nephron 
• Loop of Henle is very long
• Vasa recta is a present
• 15% of total nephron
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HUMAN EXCRETORY SYSTEM consist of 1. One pair of Kidneys

Right Kidney 

• In o open·s into penis
• Patts of ometbra

I Prostatic
I Membranous 
I Penile 

(1) 

Left Kidney 

11 Left ureter 

Urinary bladder 

• In 9 opens into vulva
• Parts of 9 methra

I Prostatic - absent
I Membranous 
I Penile - absent 

2. One pair of Ureters

3. One urina1y bladder

4. One urethra

5. Renal vessels - renal artery and renal vein

• Renal a1te1y cany oxygenated blood towards Kidney.
• Renal vein cany deoxygenated blood away from Kidney.

Reual Capsule of white fibrous CT 
Renal pyramids 

Radiating fashion of nephrons 

I Renal Hilus -Renal a1te1y and nenres 

l � 
-Renal Yem and tu·eter

� 

Ureter lined by Transitional epithelium 

• Obliquely opens in urina1y bladder

(2) 

colunns of 
Bertini 

• Obliquity of opening prevent the backflow
of urine 

Involuntary detmsor 
muscles 

Transitional epithelium 
PASSAGE OF URINE Nepbron ➔ Collecting duct➔ Duct ofBellini 

,!. 
_r--Ureters (- Renal Pelvis (- Renal Calyx (- Renal Papilla 

Urinary bladder ➔ Urethra (3) 6,
--------------t 6. Bowman's capsule 
POSITION OF KIDNEYS IN BODY (4) 

7.PCT
Right Kidney (r,,-LJD L l  Kidney 

�121 Uft 

�; 0 (r,,-LJ 

• On dorsal side or"the body
• Human Kidneys are retropa1ietoneal 
a s  ventral part of kidneys are 
lined by visceral peritoneum 

8. Loop of Henle 
9.DCT
4. Collecting duct
5. Duct ofBellini
1. Minor calyx
2. Major calyx
3. Renal pelvis

Renal 
C01tex 

Renal 
Pyramid 

Renal / ( / R'enal 
coltunus of 
Bertini 

papilla 

Exte1;1al 
Urethral 
Sphincter 

1 2�- Neck of Bladder 

Penile · 
urethra 
with 
PS CE

+ 
St. SE 

IUS 

Prostatic methra 
with transitional 
epithe. 

� Membranous
urethra with 
St. coltunnar 

I. --ca 
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Urine formation (3 steps) 

Ultra filtration 
• • 

Selective 
Tubular secretion 

reabsorption 

• Glomerular filtration takes place in Bowman's capsule and glomerular filtrate is formed which is protein less

plasma.

• On an average 1100-1200 ml of blood is filtered by the kidney per minute.

• Glomerular filtration rate (GFR) in a healthy individual is 125 ml/minute or 180 litres per day.

• Nearly 99 percent of the filtrate has to be reabsorbed by the renal tubules. This process is called reabsorption.

• Substances like glucose, amino acids, Na+ etc. in the filtrate are reabsorbed actively whereas the nitrogenous

wastes and water are absorbed by passive transport.

• During urine formation, the tubular cells secrete substances like H+ , K+ and ammonia into the filtrate. This tubular

secretion is an active process.

• Functions of the tubules :

1. PCT:

• Maximum reabsorption occur

• All the essential nutrients, 70-80% of electrolytes and water, HC0
3

- are reabsorbed. 

• Selective secretion of hydrogen ions, ammonia and potassium ions.

2. Henle' s loop :

• Descending limb reabsorb water passively and ascending limb reabsorbed electrolytes actively or passively.

3. OCT:

• Conditional reabsorption of Na+ and water takes place.

• Reabsorption of H C0
3 

- occur. 

• Selective secretion of K+and H+ ions.

4. Collecting duct :

• Large amount of water and small amount of urea reabsorbed.

• Selective secretion of H+ and K+ ions.

Mechanism of concentration of the Filtrate : 

• Mammals have the ability to  produce a concentrated urine. The Henle's loop and Vasa recta play a significant

role in this.

• Counter current mechanism helps to maintain a concentration gradient in the medullary interstitium. This gradient

is mainly caused by NaCl and Urea.

• NaCl is transported by the ascending limb of Henle's loop which is exchanged by the ascending portion of vasa

recta.

• Human kidney can produce urine nearly four times concentrated than the inital filtrate formed.

SV -------- 3 
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PHYSIOLOGY OF EXCRETION is completed in three stages:. 

Bowman's Capsule+ 
} JI Glomerulus A 

• Cardiac output= 5e

• Blood to Kidneys = 20 to 25%
ce 1000 to 1250 mL 

B 

I .  Ultrafiltration (A) 2. Reabsorption (B)

Nephron

Blood Vessels

• Ions through urine are mainly monovalent
(Na·, Ca, NH;, HCO,, H,0-)

3. Secretion (C)

8. Bowman's Capsule
I. Proximal Convoluted Tubule
2. Thick-descending limb of loop of Henle
3. Thin descending limb of loop of Henle
4. Thin ascending limb of loop of Henle
5. Thick ascending limb of loop of Henle
6. Distal Convoluted Tubule
7. Collecting ductAFFERENT ARTER/ols' • Ions through faecal matter are mainly divalent

(Ca', Mg"', cot, PO.' etc)
• Plasma = 52%

ce 650 mL called 
Renal plasma flow 

• Filter ce 125 mL 
call.ed glomerular 
filtration rate 

e !�� x I 00 ce 20% 

filtration fraction 
• I min. ➔ 125 mL 
• I hr➔ 125 x 60 
• 1 day ➔ 125 x 60 x 24

= 180 liters 
• Out of I 80 I iters

178.2 to 178.8 f is 
reabsorbed and 
urine formed only 
1.2 to L[ Ii ters/da 

(8) 

Glomemlar Capsular membrane 

Fcnestra Endo1hclial cells 
Basement 
membrnnc 

Pressure due 10 which uhra-1ihra1io11 takes place 

A. Glomerular Hydras1a1ic 
Pressure (GHP) - 60 to 75 mm Hg 

B. Blood colloidal Osmotic Pressure 
(BCOP) - 30 to 32 mm Hg 

C. Capsular Hydrostatic Pressure (CHP)
!Oto 18 mm Hg

�I ► 
:;o 
() 

► 

3 

� 
rn 

• pH = 6 (Rongc 4.5 to 8.2) 

1,,,.. I<°, H' 

Las1 parl of 
collecting duel is lined by 
1ransi1ional epithelium 

•·�,,.(' ,.. De� ""' c.- s l\t11 o,,,<:s-... , q,-60/J .1 

oq0 '
', il/c <,,-

<1
1," 

• Specific gravi1y (1.01510 1.02)
• 95% H,0+ 2%elcctrolytcs(CI, SO,', PO/, liCO, of Na·.

K' (NH;)+ 2.6% urea+ 0.3% uric acid+ traces of NH,. 
creati ne. creati nine e1c. 

I. --ca 

a 
::, 
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ation of kidney function : 

1. ADH (Anti diuretic hormone)/Vasopressin

• It is secreted by neurohypophysis.
• It facilitates water reabsorption from later parts of the tubule, thereby preventing diuresis.

Body fluid volume t , ADH secretion .J,,,

Water reabsorbtion .J,,

Urine volume t

2. Benin - Angiotensin mechanism :

When glomerular blood pressure or GFR decreases then JG cells of kidney releases Benin.

Kidney I .J,, in Blood pressure I
.J, 

Renin Angiotensinogen ------Angiotensin I

So increases the +-- It is powerful !ACE� Lungs
glomerular blood pressure Vasoconstrictor "-

. . / 
Angiotensin II

GFR increase Stimulate reabsorbtion Activates adrenal cortex 
+-- of Na•and water +-- to release aldosterone 

3. ANF (Atrial Natriuretic factor) :

• An increase in blood flow to the atria of the heart can cause the release of ANF.

• It is vaso dilator so decrease the blood pressure.
• ANF inhibits the Renin angiotensin mechanism.

Micturition : 

• The process of release of urine is called micturition and the neural mechanisms causing it, is called the micturition
reflex.

• Contraction of smooth mucles of the bladder and relaxation of the urethral sphincter causing micturition.
• An adult human excretes on an average 1-1.Slitres of urine per day. Urine is slightly acidic (pH = 6.0). On

an average 25-30 gm. urea excreted out per day.
• Other than the kidney, Lungs, Skin and Liver also help in the elimination of excretion wastes.

SV 

Lungs➔ CO2, Water

Skin ➔ Sweat, Sebum

Liver ➔ Billirubin, Billiverdin, Cholesterol.
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