CHAPTER - 16

Excretory Products and their Elimination

3cTSl 3c9IE UG AT fASHhrieT

Points to remember

Fa-11 (Sha =)

Animals accumulate ammonia, urea, uric
acid, carbon dioxide, water and ions like
Na*, K*, CI, phosphate, sulphate etc by
metabolic activities.

Ammonia is the most toxic form of
nitrogenous wastes.

Nitrogenous wastes should be eliminated
from the body as they are toxic.

Ammonotelism is the excretion of ammonia.
Ureotelism is the excretion of urea.
Uricotelism is the excretion of uric acid.
Some excretory structures are protonephridia
(flatworms), nephridia(annelids), malpighian
tubules (Arthropods).

Human excretory system consists of a pair
of kidneys, one pair of ureters, a urinary
bladder and a urethra.
The functional units of
nephrons.

Each nephron has two parts, the glomerulus
and the renal tubules.

Glomerulus is a tuft of capillaries.

Parts of renal tubule are Bowman's
capsule, proximal convoluted tubule,
Henle's loop and distal convoluted tubule.

Malpighian corpuscle,PCT and DCT of
the nephrons are situated in the cortical
region of the kidney and Henle's loop dips
into the medula.

Vasa recta is absent or highly reduced in
cortical nephrons.

Urine formation involves
processes:- glomerular
reabsorption and secretion.

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

Glomerulus filtration rate in a healthy
individual is approximately 125 ml/minute.

In PCT nearly all the nutrients and 70-
80 percent of electrolytes and water is
reabsorbed.

Reabsorption is minimum in Henle's loop.

Conditional reabsorption of Na* ion and
water takes place in DCT.

In collecting duct large amount of water

kidneys are

three main
filtration,

is reabsorbed to produce a concentrated
urine.

The flow of filirate in the two limbs of
Henle's loop in opposite directions forms
a counter current.

The functions of kidneys is efficiently
monitored and regulated by hormonal
feedback  mechanism involving the
hypothalamus, JGA and to a certain
extent, the heart.

Renin converts angiotensinogen in to
angiotensin | and further angiotensin II.
Angiotensinogen activates adrenal cortex
to release Aldosteron.

The process of release of urine is called
micturition.

Lungs, liver and skin also helps in the
elimination of excretory wastes.
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3. Which organ in the human body is responsible
o 77 AT A e A gfeane anfder g for the filtration of nitrogenous waste from
&- "’Iﬂmw foredes, gl JaRiser AR the blood and producing urine?
Graur . .
a. Liver b. Kidne
» fose garr ufq e sitwda 1100-1200 c. Bladder d. Splee?l\
fAeielier oa fheex fRam Smar &1 S o ah N
e U TEEY Afedd H 7T A&dea & AT T 3T T TegIoTeTad
ST 125 fAch/fAee & safie & frediea 3R qF & scuea & Tav
. ScdierY &2
o RIS A ererer @t diweh dead 3R 70-80 L
SR gieieged 3R U I 3R a. R b. fseft
HECIGR c. FARE d. velgr
I O o A gﬂTl’q’QﬂW egAdH g gl 4, The process of elimination of nitrogenous
o IAE A Na* 3 3R 9elr &1 Jed waste products, including urea and excess
cI?-R‘I‘q'er‘SrUT grar &l salts, is called:
. aT%?ﬁ'ﬂ'aé’['ﬂﬁTﬁ'm?ﬁ'W aenfa a. Secretion b. Excretion
W aMGT I Sctewt A gl c. Digestion d. circulation
aqur gfed ARCSgEd
ﬁuﬁa‘ﬁanﬁ#wqﬁﬁmm%‘l safiree semel 2 Bresrs S aRaT e b
«  gEuddREd, Sieliv IR FT ge dh ged d a  EOT b Scade
S giHfael BISdF aF Cany gFw & Frdl : : )
1 PRAAEH IR 3R frar c. drad d. IRERT
S gl 5. Which of the following is not uricotelic?
o Yaa o Eaed @ tfoad@e | 3R a. birds. b. Land snails
Y UiSrAETae Il 7 aRafdd #vd %;T%I'U c. Insects. d. Mammals
o TR A TesleesT d1fad el . .
el AR ) AR A ) fefarea & & F @ JRPS 76 37
o 7T el BT RRAT B FIOT T ST B a. Tl b sffa W
. w3, R IR @ Sowelt Rt @ c. Hel d. FmeTREt
e [AwTes 7 A Fd & 6.  Which of the following is not ureotelic?
GROUP - A (d#g -30) a. mammals.
b. marine fishes
MULTI OPTIONAL QUESTION c. Birds.
m 99T d. Terrestrli':nl amphibians .
fmfaf@a & @ #ia w1 qRAwST 78t 872
The primary nitrogenous waste product in a. TdTur| b. THL ASTAT
humans is:- c. ueh. d. T SR
a. Creatinine b. Uric acid . L .
) 7. Which of the following is not a function of
c.  Ammonia d. Urea the human excretory system?
AT A MURAT AT HIRISE 3euTg F:- a. Regulation of blood pH
a. frufefas b. IR® vids b. Removal of nitrogenous wastes
c. @ d. IRar c. Production of white blood cells
Which of the following is not ammonotelic? d. Regulation of blood pressure
a. bony fishes. ffaf@a & @ sl a1 AT 3w aF F;
b. aquatic amphibians F T 82
c. Humans. a. ¥&d 9w & Afagdaa
d. aquatic insects b. SCISIAYFT HARISCT HI gLl
Rreafafld # @ #i @ s a8 87 C. 9T IFd FIRS HI Scred
a. 3fya At b, SO 3HIWR d. fafeaw
Fa-11 (Sha =) —=
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11.

12.

13.
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Which of the following is more toxic and
requires a large amount of water for its
elimination?

a. ammonia. b. Urea

c. Uric acid. d. All are equally toxic

Frafaf@a & @ #ia 3fE Ater § 3k s9F
m;?ﬁvaﬁm#qﬁﬁmm

o

gt 87
a. A=
b. IRar
c. IR tfds
d. O gaa &7 @ fover & 14.
Excretory structures in flatworms are :-
a. protonephridia. b. Kidneys
c. Nephridia. d. Green glands
Tu2 FEt # sere wREAy §-
a. SR b. &
c. «Afhfsar d. g I
Malpighian tubules are the excretory
structures of :-
a. flatworms. b. Insects 15.
c. Annelids d. Prawns
AT AP ... ST FITATT )
a. WU FA b. #e
TAfersd d. i
The functional units of kidney are:-
a. nephron b. Neuron
c. Aleuron d. Nephridia
TFF T FECAS FHEAT o
a. Wil b. A
c. Tl d. =fefEar
In which part of the nephron does

reabsorption of essential nutrients, ions, and 16.

water take place?

a. Glomerulus

b. Collecting duct

c. Proximal convoluted tubule
d. Henle's Loop

AW & fFE HET § raTd dwE dcal, 3MIer
3 el T gewaAor g 32

TAHATTT 17.

a
b. TIGUT AThT

c. HHUEY gATAER aAferehr
d. g &T

Which hormone regulates water reabsorption
in the nephron?

thyroxine

estrogen

Antidiuretic hormone (ADH)

. adrenaline

FieT | AT ABIeT F e Teraayor w il
T 7

a. UrRRIfFEd

b. TS

c. UdsRpfes gEAfa (vdww).

d. TSATeSA

The nephrons in which the loop of henle is
very long and runs deep into the medulla is :-
a. juxta medullary nephrons

b. Cortical nephrons
C.

d.

oo oo

Simple nephrons

PCT
ABi T dd #1 q9 T
el F MEE dF AT §-
a. SfeRECT Aol Aiiel b.  Tehied Al
c. TS AWl d. o9
What is the function of the ureters in the
excretion ?
a. Storage of urine
b. Filtration of urine

c. Transport of urine from the kidneys to the
urinary bladder

d. Production of urine

Icqo # FAATRA! T FT F ¢ ?

T AT HUSROT

7 @1 fedee

gFh A FARM T HF HT IR

d. FT F 3T

The process of release of urine from the
body through the urethra is known as:

a. Micturition b. Reabsorption

c. Ultra filtration d. absorption

HAATT & AR F R § FqF Awverer v gfwar
g1 ST

CLUIC U 8

o oo

a. AU b.  geI3TERIYOT
c. 3fecr AT d. 3faeivor

.. is not a component of urine.

Uric acid b. Water

Urea. d. Glucose
e FA FT TEH AL §

IR+ TS b. Sfel

i d. &

N




18. The function of the urinary bladder is:- frafaf@a & & #la @ a8 vfvar ¢ o
a. Filtration of urine QAT I # 3Tﬁﬁ3'_c|' ofel SﬁT m m
) . I AFEHT 77 # oRafda & @ smar §7
b. Formation of urine
, a. Weﬁww b. fA¥desT
c. Storage of urine W Preies
d. Reabsorption of water ¢ d
i . 24. In the process of filtration in the nephron,
S A % blood enters the glomerulus and is filtered
a. T H e b. T T f#AT into the......
C. I FI HSROUT d. ST &7 gANaRIoT a. Distal convoluted tubule
19. The waste product of the muscle metabolism b. Loop of Henle
which is filtered by the kidneys is:- c.  Proximal convoluted tubule
a. Uric acid b. Urea d. Bowman's capsule
¢ Ammonia d. Creatinine AWl # AEgea 1 afhar A, T AR H
ARt F 3UTgET #1 3uflse 3 S gEE e FaT & IN.....H PreERa e S g
ZanT fawde frar Jrar § ag & a. oIEY Hafed aAferar|
a. IRF 3 b gfar b. &Ter & o
c. 3mfear d. frufefas c. THOEY Hafeld sifeier.
20. On an average how much blood is filtered d. &1 dqe
. . ot
by the kidneys per minute? 25. The part of the nephron that is responsible
a.  1100-1200 ml. b. 2100-2200 ml for reabsorbing water and essential nutrients
c. 3100-3200 ml. d. 4100-4200 ml into the blood:-
TarT ufa fBee sttaae fraar & a Teae a. proximal convoluted tubule
g ST 82 b. glomerulus
a. 1100-1200 f&.=r. b. 2100-2200 fA.=r c. loop of Henle
c. 3100-3200 fA.e. d. 4100-4200 f&A.of d. distal convoluted tubule
21. Glomerular filtration rate (GFR) in a healthy AP HT 9§ T AT 9= 3T 3TaeT® 99F deal
individual is approximately:- N @ # G anfa F= F v Seer 8-
a. 125 ml/minute. b. 125 ml/day a. THIEY Haferd sIferer
c. 180 Iltr/minute. d. 125 ltr/day b. TAHTAH
T @Y AfFd # TeAeeR faeded & C. geTel T e
(SAU®3TR) sarsteT gl ¥:- d. oIEy Hafad sfoe
a. 125 fAd/fAee b. 125 e/ 26. The function of the collecting duct in the
c. 180 siet/f@sie.  d. 125 =fev/fes process of excretion is:-
22. The amount of urine released per day is:- a. Secretion of waste products
a. 15 ltrs per day b. 1.5 ltr per day b. Reabsorption of water and ions
c. 15 ml per day. d. 1.5 ml per day c. Filtration of blood
R freas ar T 1 A - d. Production of ‘urlone
a. 15dRX IR RA b, ufd Ref 1.5 dfiex Feqoter H1 afpar # Farevr anfeedr 1 P §-
c. wfafkw 15 A& d 9y Re 15 @ a. JIRISC 3cumel & H1a
23. Which of the following is the process by b.  SeT 3R 3Tt T GrIEAOT
which excess water and waste products are c. &d & TAEdes
removed from the blood and converted into d. HI FT 3HEAT
. ? N
urine ) 27. The function of the antidiuretic hormone
a. Tubular reabsorption (ADH) in the nephron is:-
b Filtration - a. urine production
c.  Glomerular f!Itratlon b. Inhibiting reabsorption of water
d.  Osmoregulation c. Promoting water reabsorption
Fa-11 (Sha =) —
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d.

osmoregulation

Al A TERgfe® gElT (ADH) &1 &1 8-

a0 oo

28. What is the function of the Henle's loop?

T 3cmeT

Tl & GeITaRNSOT Y Aehedl
STeT QeRTaRIYOT &1 Sgrar el
HEARTGRA2rT

fFrafaf@a & ¥ sl a1 &g A" F1 wwRE
w1 &2

a. &d AN & TR A FaBFd e

b. %Wwamqmaﬁgﬁmmm

c. IRAT FT IcureA
d. dfFesd 31T FT U

o 32. The steps in the process of urine formation
a. Filtration of blood involves :-
b. Reabsorption of water and ions a. Filtration, reabsorption, and secretion
c. Production of urine b. Filtration
d. Secretion of waste products c. Filtration and secretion
eIl T & FAT FE §? d. Absorption and filtration
a. T @1 foredes 7 AT A ufear F wor afEaAfew @ §
b.  STeT 3 3TAA FT GrTERAIOT a. fEdes, gesfasiver 3R @
C. #HA I Icdice b. fAEdesT
d. 3M9fRrse 3cUrel & |a c. TIeieT vg @a
29. The concentration of urine is regulated d. 3m@nver IR AEe
mainly by the: 33. Which of the following is not a role of the
a. Glomerulus liver in the excretion?
b. Bowman's capsule a. secrets degraded steroid hormones
c. Proximal convoluted tubule b. secretion of bile
d. Loop of Henle c. Metabolism of drugs
A T Wigar AET ¥ ¥ AR @ @ d. Production of urine
a. TAEH & AN feafafa & & #la @1 scweT & THa
b. SH T FHTH & GaART siffeT T 87
c. ATy Hafad Afadr & gan a. fried Tgs gl & 9@
d. o o9 & g@rr b. e &1 @
30. The role of the juxtaglomerular apparatus in C. Eai3il T 3T
the nephron is:- d. T & 3cUiced
a. Regulating blood pressure 34. Uremia occurs due to malfunctioning oOf.....
b. Regulating blood pH a. Kidneys b. Lungs
¢.  Reabsorbing ions c. Heart. d. Stomach
d. Secretion of H+ ions o e F FROT AT B
AW F TFACIAATOR ITRIOT Y 7fAHT - S b hEe
. 7 =
a. IFaa & fAARd war c. B d. 3TER™
b. Id dwa T fafaade : . .
! 35. A special sensitive region formed by cellular
c. 3w T RERERIL modifications in the distal convoluted tubule
d. H+ 3= FT @ and the afferent arteriole at the location of
31. Which of the following is the primary function their contact ls:-
of the sweat glands ? a. Juxtaglomerular apparatus
a. Regulating blood sugar levels b PCT
b. facilitat li ffect the bod c. ber
- faciiifate a cooling efiect on the body d. Juxta medullary nephrons
c. Production of urea . .
& ARy waeafie & St qrey wafaa afesr
d. production of lactic acid AR AP wh F PR G gaR
FaT-11 (Sha =) (751




36.

37.

38.

39.

39.
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3qF WUF T W afsd @ ¥, ag &
TS 3wl IYHIT

qreer

e

HifesTey HEGI FeFeh1o]

Through which part ureters, blood vessels
and nerves enter to the kidney?

a. Hilum

b. Calyces

c. Columns of Bertini.

d. Bowman's capsule

HAAMMRsAl, T&d alfgse Ta dfee fha ST &

a0 oo

g ¥ FaU H 82
a. gEdH b. TYF (Felerd)
b. el TfeT c. SHA HT HYC

In which organ of the body ammonia is
converted into urea?

a. Kidneys b. Liver
c. Lungs d. Skin

R & frw 3o & srafaan, gRar #F afafda
& ST 82

a. gFh b. IHd
c. W%hs d. cgdar

Which of the following substances is normally
found in urine in significant amounts?

a. Glucose b. protein
c. Urea d. Albumin

farmafaf@a & ¥ sla @1 9t g 77 A
AFCYUT AT H 9T 1T §2

a AT b. 9T
c. IRar d. ToqfAe

The hormone renin is produced by the
kidneys and it's function is:-

a. to convert angiotensinogen in blood to
angiotensin

b. Regulating blood glucose levels
c. to decrease blood pressure
d. to control body temperature

Waer gwifar g9 qarr fafda @ar ¥ 3k swer
-

a. ¥&d # UfoRkf@dea & ifoaefaa # 44

gRafda &er
b. IFd URT & TR FI AT Fam
C. T FH HA & fav
d. R & AR & FERET T F Qv

40.

41.

42,

43.

The function of the distal convoluted tubule
in the nephron is:-

a. Filtration of blood

b. Reabsorption of ions

c. Secretion of waste products

d. none of these

AW ¥ ET wafed afew w1 A
&g &1 e

3L T geRTaRiyor

39frse 3curel &1 a1

S § IS G

The amount of urea excreted per day is:-
a. 100 gm per day

b. 1000 gm per day

c. 25-30 gm per day

d. 250-300 gm per day

a0 oo

yfafeer scafora gRar i amm 8-
a. ufa f&a 100 amer

b. ufa f&a 1000 I

c. ufa f&ar 25-30 I

d. ufa & 250-300 ameT

pH of urine is

a. 6.0 b. 3.0
c. 9.0 d. 7.0
7 1 pH & g &

a. 6.0 b. 3.0
c. 9.0 d. 7.0

Which of the following is not a component
of the renal corpuscle in the nephron?

a. Juxtaglomerular apparatus

b. Bowman's capsule

c. ascending loop of Henle

d. Glomerulus

frfaf@a & ¥ i awla & gaw FfAFT w7
UCH el 67

a. SEECHAGER YRl

b. am?wrgt
C. @elel T RGN oT
d. TAIHSIH

Which hormone causes the reabsorption of
sodium ions and water in the distal part of
the tubule?

a. glucagon

b. Antidiuretic hormone (ADH)
c. Parathyroid hormone (PTH)
d. Aldosterone

72}



45.

46.

47.

48.

Fa-11 (Sha =)

i

a1 gl afasr & qrey amr & @ifzaw

et 3R 9l & qAsFTUTOT FT FROT ToTT 82
a. ToHIETT

b. UErRRRE gl (TEvw

c. WrusIiss gAEfa (dTE)

d. Tesrele

Which of the following activates the adrenal
cortex to release Aldosterone?

a. Angiotensin |
b. Parathyroid hormone

c. Renin

d. Angiotensin Il

frfaf@a # ¥ 9 resield Il A &
e sifges aege F WHFT FaT §7

a USRI | b. RremwiTs gl
c. Maa d. U |l
Which of the following substances is excreted
by the lungs and not by the kidneys?

a. Carbon dioxide b. Urea

c. Creatinine d. ammonia
frafaf@a & ¥ *la @1 9qd dwst g@mr
3cafsid 8T §, g &g AEH?

a. e 3E3FEES b, IRAT

N

c. forufefarsr d. 3&Afear
Diabetes mellitus can be diagnosed by the
presence of:-

a. haemoglobin.

b. Ammonia

c. Glucose

d. ADH

FdE @1 PR Peafaf@a 1 soRuR @
fRaT ST |t §-

a. gIATales. b. 3T

c. JdelaT d. uwug

N

In which of the following reabsorption is
minimum?

a. proximal convoluted tubule
b. Henle's loop

c. Distal convoluted tubule

d. Collecting duct

farafaf@a & @ frasd qermaeiyor =peras gar

e?

a. gHgEy gafed Afoer
b. &alel & 9Tl

C. SIFY Haferd Afeiehr
d. TIGOT Aferehr

49. Which of the following statements is true?
a. (glucose is reabsorbed passively.
b. Amino acids are reabsorbed passively.
c. Na* ions are reabsorbed passively.
d. Nitrogenous wastes are absorbed
passively.
fAfaf@a # ¥ sl9 a1 97 g7 72
a. Fohrsl fATSAT &7 F o 3N gl Sirer

&

b. m TR AR &9 @ 9o 3raAfed

I
c. ga 3G ATSAT §7 & g Haliva g
I

d. agglslegad 3mfse AfSha & @ e

AR g &
50. Columns of Bertini are present in:-

a. liver. b. Kidney

c. Lungs. d. Heart

AT & FaFH IuRRYT §-

a. R b. fFsar
Fh3 d. f&er

MULTI OPTIONAL QUESTION ANSWER
qgaPiead Tl FT 3o}

1.d 2.¢c 3. b 4 b 5d

6. C 7.¢ 8 a 9.a 10.b
11. a 12.¢ 13. ¢ 14.a 15 c
16.a 17.d 18.c¢c 19.d 20. a
21.a 22.b 23.b 24.d 25 a
26.b 27.c 28.b 29.d 30.a
3. b 32.a 33.d 34.a 35. a
36.a 37.b 38.c 39.a 40.b
41.c 42.a 43.a 44.d 45.d
46.a 47.c 48.b 49.d 50.b

GROUP - B (g -9)

Very Short Answer Questions

ﬁﬁﬂg 3cddd e

1. What is Ammonotelism?

Ans: The process of excreting ammonia is
Ammonotelism.




sAfAAeE Far 82

product and conserve water?

3T AT Icafora aRa $r gfhar sAfawcasT &1 Ans: Birds and reptiles.
2. What is ureotelism? 3 3|_c|'3ﬂ' ¥ 3GIeT ﬁ'@' S 31"1?]' wrafa®
: : . AFAAAGF IHIRASE 3G F T A IRF 3Tl
Ans: The process of excreting urea is ureotelism. Icatord #a § 3 ‘TIFﬁ FT GI&IT FI F5)
IR T4 72 A 9al 3R adg.
3 IRAT 3cAfTd A B gfhar JRAE gl 10. Which part of the nephron is responsible for
3. What is uricotelism? the initial filtration of blood in the kidneys?
Ans: The process of excreting uric acid is Ans: The glomerulus. ) )
uricotelism. T El; a%l;r T HTIT # & & IR+
IRFcET  FT §7? SeaRarh
A IR 3Tl HI dIgT fshrere i gishar gRepcwst 3 TARTEC.
g| GROUP - C (¥HE -¥9)
4. What are excretory products? Short Answer Questions
Ans: The waste materials produced by metabolic " 3cddT v
processes in the body are called excretory 2
products. ! 1. Draw a well labeled diagram of the excretory
3cHlt 3cUTE 4T 82 system of humans.
I R A 3999y 9fhansit garT 3curfed 3qfase Ans. Adrenal gland
gereif Y Icaell 3curg el ST g
Inferior Renal artery
5.  Which organ is the primary excretory organ M (A
in humans? Felis Renal vein
Ans: The kidneys.
. . . Medulla
HqTST # FleT A1 3T AfAF scweter T §2
6. What are the functional units of kidneys? Dorsal aorta
Ans: Nephrons. Ureter
IFF ) FECAS SHFAT 4T 87
I GFRIUI(AThIT) | o
7.  Which organ stores urine temporarily before bladder
elimination? Urethra
Ans: Urinary bladder. Diagram showing excretory system of humans
FIT T T 3T § GBS HF HOAEARY HIST & 3cHod oF $T T dAHAIThd & qare)
¥ TARd FIaT &2 FW:
IO HARD|
8. What is the primary nitrogenous waste
product in mammals, including humans?
Ans: The primary nitrogenous waste product in
mammals, including humans is urea.
ATl Aigd TR & UfAF agdeegFd
YRISE g FAT 32
3 AN A TAFUTRIAT H TAfRF AT geFeT
3ARISE 3eure IRAT B
9. Write the examples of animals who excrete
uric acid as their primary nitrogenous waste
AT A 3chol a7 giar o
Fa-11 (Sha =) —
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2,

Ans:

Ans:

Fa-11 (Sha =)

Draw a well labeled diagram of a nephron.

Afferent Efferent arteriole

arteriole

Glomerulus

Bowman's
capsule

Proximal
convoluted
tubule

Distal
convoluted

Descending limb tubule

of loop of Henle
Henle's loop

Ascending limb
of loop of Henle

f

L— Collecting duct

Diagram showing the structure of nephron
AWIT &1 ARG RT =19

ST9aTEl HHfTR

i ~

TR Farfed
Afeawt

,\wm

At

HARIET =
SR e

= ek

AWIT T FTIT T cATar =T

Write a short note on the function of proximal
convoluted tubule in excretion.

The wall of the proximal convoluted tubule
is lined by simple cuboidal brush border
epithelium, which increases the surface area
for reabsorption. Most of the nutrients, and
70-80 percent of electrolytes and water are
reabsorbed by this segment. It helps to
maintain the pH and ionic balance of the body
fluids by selective secretion of hydrogen ions,
ammonia and potassium ions into the filtrate.

Icuoid § ATy wafad Afasr & F1F W v
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Describe regulation of kidney function.

The functioning of the kidneys is efficiently
monitored and regulated by hormonal feedback
mechanisms involving the hypothalamus, JGA
and to a certain extent, the heart.

Osmoreceptors in the body are activated by
changes in blood volume, body fluid volume
and ionic concentration. An excessive loss
of fluid from the body can activate these
receptors which stimulate the hypothalamus
to release antidiuretic hormone (ADH) or
vasopressin from the neurohypophysis. ADH
facilitates water reabsorption from latter parts
of the tubule, thereby preventing diuresis. An
increase in body fluid volume can switch off the
osmoreceptors and suppress the ADH release
to complete the feedback. ADH can also affect
the kidney function by its constrictory effects
on blood vessels. This causes an increase in
blood pressure. An increase in blood pressure
can increase the glomerular blood flow and
thereby the GFR. The JGA plays a complex
regulatory role. A fall in glomerular blood flow/
glomerular blood pressure/GFR can activate
the JG cells to release renin which converts
angiotensinogen in blood to angiotensin |
and further to angiotensin Il. Angiotensin Il,
being a powerful vasoconstrictor, increases
the glomerular blood pressure and thereby
GFR. Angiotensin Il also activates the adrenal
cortex to release Aldosterone. Aldosterone
causes reabsorption of Na* and water from
the distal parts of the tubule. This also leads
to an increase in blood pressure and GFR.
This complex mechanism is generally known
as the Renin-Angiotensin mechanism.
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Write about the function of the tubules.

Function of the tubules-

Proximal Convoluted Tubule (PCT):.
Nearly all of the essential nutrients, and
70-80 per cent of electrolytes and water
are reabsorbed by this segment. PCT
also helps to maintain the pH and ionic
balance of the body fluids by selective
secretion of hydrogen ions and ammonia
into the filtrate and by absorption of
HCO, from it.

Henle’s Loop: Reabsorption is minimum in
its ascending limb. However, this region
plays a significant role in the maintenance
of high osmolarity of medullary interstitial
fluid.

The descending limb of loop of Henle
is permeable to water but almost
impermeable to  electrolytes.  This
concentrates the filtrate as it moves down.
The ascending limb is impermeable to
water but allows transport of electrolytes
actively or passively.

Distal Convoluted Tubule (DCT):
Conditional reabsorption of Na* and
water takes place in this segment. DCT
is also capable of reabsorption of HCO,
and selective secretion of hydrogen and
potassium ions and NH, to maintain the
pH and sodium-potassium balance in
blood.

Collecting Duct: Large amounts of water
could be reabsorbed from this region

1 (Sha fa=me)

2,

to produce a concentrated urine. This
segment allows passage of small amounts
of urea into the medullary interstitium to
keep up the osmolarity. It also plays
a role in the maintenance of pH and
ionic balance of blood by the selective
secretion of H* and K* ions

Proximal convoluted tubule Distal convoluted tubule

NaCl Nutrients

Cortex

Descending
limb of loop of
Henle

H,0 +—

Medulla

Fig: Reabsorption and secretion of major
substances at different parts the nephron
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Write about nephron with a diagram showing
blood vessels, duct and tubule.

Each kidney has nearly one million complex
tubular structures called nephrons, which are
the functional units. Each nephron has two
parts - the glomerulus and the renal tubule.
Glomerulus is a tuft of capillaries formed by
the afferent arteriole - a fine branch of renal
artery. Blood from the glomerulus is carried
away by an efferent arteriole. The renal tubule
begins with a double walled cup-like structure
called Bowman’s capsule, which encloses the
glomerulus. Glomerulus alongwith Bowman’s
capsule, is called the malpighian body or
renal corpuscle . The tubule continues further
to form a highly coiled network - proximal
convoluted tubule (PCT).

A hairpin shaped Henle’s loop is the next
part of the tubule which has a descending
and an ascending limb. The ascending limb
continues as another highly coiled tubular
region called distal convoluted tubule (DCT).
The DCTs of many nephrons open into a
straight tube called collecting duct, many of
which converge and open into the renal pelvis
through medullary pyramids in the calyces.

The Malpighian corpuscle, PCT and DCT of
the nephron are situated in the cortical region
of the kidney whereas the loop of Henle dips
into the medulla. In the majority of nephrons,
the loop of Henle is too short and extends
only very little into the medulla. Such nephrons
are called cortical nephrons. In some of the
nephrons, the loop of Henle is very long and
runs deep into the medulla. These nephrons
are called juxta medullary nephrons.

The efferent arteriole emerging from the
glomerulus forms a fine capillary network
around the renal tubule called the peritubular
capillaries. A minute vessel of this network
runs parallel to the Henle’s loop forming a ‘U’
shaped vasa recta. Vasa recta is absent or
highly reduced in cortical nephrons

Afferent
arteriole

Efferent arteriole

Glomerulus

Bowman's
capsule

D
ﬁ Proximal

convoluted
tubule

™~~~ Distal

convoluted

tubule
1\— Collecting duct

~

Descending limb
of loop of Henle

Henle's loop

Ascending limb
of loop of Henle

A diagrammatic representation of a nephron
showing blood vessels, duct and tubule
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A diagrammatic representation of a nephron
showing blood vessels, duct and tubule
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