Students Learning OQutcomes
The students will be able to:

13 1» - Define homeostasis and describe itsimpurtgni;:'@_' 2y
- #> Describe the mechanisms/adaptations in plants for.th
" 0, latex, resins and gums. e 5
- # Explain osmotic adjustmentsinplants. -
~ #> State skin, lungs and kidneys as the major organs involved ir
- #> Explain the role of the skin in regulating body temperature: =~
@ Describe how lungs keep the carbon dioxide cancentration down to
3 Expii:lnfh_nt kidneys control the blood composition. - el
"> Identify the different organs of urinary system.
#> Relate the structure of kidney with its function. .~ -

9> State that nephron is the excretory unit of the kidney. .
9 Locate the different parts of nephrons and relate them wi
_ 1& St_u:é_- that the main role of the -kfdneg is qr_ing_jorr_r_;q.th
- @ Describe that urine formation involves three processe
. secretion. : 2 Rt
) Explain that kidney plays an important [ole in osm_q_rggqlg ion.
> Identify the causes of kidney stones. . .. Tr R
Identify lithotripsy and surgery as the methods to remove
utline the causes of kidney failure. = = .=~ =
Explain that dialysis is one of the treatmentsin k}#neg;fgiﬁlyi
- dribethe types of dialysis. =~~~ o T
g 4 I:!rt':_f Al-Farabi dridﬁbull-ﬂu'_ﬂ.
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Living organisms have been evolyed o
conditions and components of the extern
changes in the external environment g
organisms overcome the effect of
environment. In this way, they try to maintain their internal

The ability to maintain the internal environment canstant = enl
he!ps an arganism to survive and ut e

nd adapted uccording
al environment xegp on

ect the internal enyi
these chonges. They make

to their environment. The
thanging continuously. The
ronment too. However, the
adjustments in their internal
viranment in a constant stote.

led homeostasis. H
envi ; ; - Flomeostasis
ilise its environment in the best possible way.

The most important components of internal envirenment 53 B R e atiod™
which are readily affected by fluctuations in externgl T trs n‘-- l.i_ ;
environments are water, solutes and temperature, externg| en':ir;:,_,.l m:::":::::ent_an:

Body fluids are important components of the interngl By Cloude Bernord o ;emurg :‘;!:,e
environment. These fluids are made up of water and solutes. The water-solut bal
(commonly called water-salt balance) in body fluids is very imporzant. Durin ﬁhu e balance
organisms maintain the water-solute balance. The process by which thg- Cfmoungr Dﬂ-mg:stns::
solutes are maintained in the body, is called osmoregulation. Excretion is .heje‘!‘f’;_er o
nfharmjul solutes (e.g. nitrogenous wastes) and extra Woket Trom e ba the elimination

We know that all metabolic reactions in the bodies of living orgunis.-;;;; are catalyzed b
enzymes. We also know that each enzyme works best at a suitoble body tem Eratu,H
Changes in the temperature of the external environment affect the internc! bcdgg tgmgemtur:

In homeostasis, organisms maintain their internal temperature within o talerable range. It is
called thermoregulation, -

IBY Homeostasis'in Plants

l - Flke other organisms, plants also respond to the changes occurring in the external
environment and keep their internal conditions constant.

11.1.1 Osmoregulation in Plants

I On the basis_ of the availability of water, there are four groups of plants. The process of
osmoregulation differs in all these groups according to their need and structure.

Mesophytes (meso: medium, phyte: plant) : '
are the terrestrial plants which live where figng) b
sufficient quantity of water is available. They [EAgt
absorb water through their roots. In sufficient
Supply of water, the stomata are kept open to
Promote loss of excess water, When they face
a shortage of water, they control extra
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transpiration by closing their stomata. Most of their body surface is covered with Waxy
cuticle, which prevents water loss. Examples of mesophytes are maize (corn), clover and rose
etc,

Hydrophytes (hydro: water, phyte: plant) are the 1&%@&{%@ Ef' L
plants which live in freshwater (ponds, rivers streams Rw; i ?ﬂﬁr" il |
lakes etc.) or in wet soil. Water keeps on entering their 3".":.-':‘1 i i ‘f
bodies through their whole surface. They remove this ~ - <
extra water from their bodies by different ways. For “ © | ~ i
example, many hydrophytes have broad leaves which _ . @ ——
float on the surface of the water. These leaves have a = ‘-4 <‘ e iy 29
large number of stomata on their upper surfoces. Water ¢ w il | - k_:‘;. i
moves out of their bodies through these stomata. The =% T} 1+ St '
most common example of such plants is the water lily.  Fig.11.2 Water lilies (comman hydrophytes)

Xerophytes (xero: dry, phyte: plant) live in dry %ﬂ.‘ ‘iﬂ!; B L AL L S
environments (e.q. deserts). They have deep roots to "'J.-,ia' o)
absorb water from almost dry soil. Their body surface b
has very few stomata. It is also covered with thick waxy i
cuticles to reduce the loss of water. Some xerophytes ¥
e.g. Cacti (singular: Cactus) store water in their g
specialised stems or roots. Such stems or roots are soft
and juicy and are called succulent organs.
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Fig.11.3 The thick stems of xeraphytes
store water ond tarry out photosynthesis.

Halophytes (halo: salt, phyte: plant) live in habitats with salty waters (e.g. sea or salty
marshes). Since their bodies have less salt concentration as compared to the external
environment, water tries to move out from their bodies into the environment, Such plants
absorb salts from external water by active transport. In this way, water does not move out of
the cells. The excess salt can be stored in cells or excreted out from salt glands on leaves.

Many sea grasses are included in this group.

11.1.2 Excretion in Plants . .
Plants do not possess any special organs for excretion. They get rid-off different wastes
| environment. The materials which plants

in different ways, to maintain their interna
excrete are carbon dioxide produced during respiration, oxygen and water

require to : :
) s and some metabolic products like latex, resins

released as a by product of photosynthesi

and gums.

Excretion of Carbo
photosyﬂthesis is gt?ing on, :
photosynthesis. At night when there is no

n Dia-xida and Oxygen: During the day time, when active
CO, is retained in the leaves of plants and is used for
photosynthesis it is excreted through the open
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stomata of the leaves. During ¢
: celluiar{e ot T g the day, the oxygen produced during photosynthesis is utilised
* resp + | N€extra oxygen is released oyt through the stomata
xcretion of extra ; '
f water: Plants store large amounts of water in the vacuoles of their

cells. It results in turgor, which provide
: ' S Support to the
extra amounts of water, they remove it in twci: ways woft ports of the bady. If plants have

1. Transpiration: During the day, plants remove their extra J L Recalling
water by transpiration. There are three types of tronspiration i.e. |TNspiration s the loss

fmdgh: the: Somata {stomaz?r transpiration), cuticle (cuticulor 9f Water from the plant
transpiration) and through lenticels (lenticular transpiratin), surface in the form of
vapours, ;

Cuticular
Transpiration

Stomatal
Transpiration

i P
G
i J Lenticular
b : Transpiration

Fig.11.4 Types of transpiration

2. Guttation: Transpiration does not occur at
night. Some plants such as grasses use a special
method to remove extra water at night. They hove
small pores at the tips or edges of their leaves. They
remove extra water through these pores. This water
comes out in the form of little drops. This process is
called guttation.

Fig.11.5 Warer drops emerging from the
margins of the leaves

Excretion of other wastes: Plants use different methods to excrete other wastes. Some
plants store wastes in their bodies (stems, leaves or roots) in the form of harmless crystals.
Some plants store their wastes in their leaves. When their leaves fall the plant body also gets
rid of these wastes.

Some plants excrete their wastes through special pores by applying force. For example,
the rubber plant excretes latex, the Acacia tree excretes gums, coniferous trees excrete
resins, and the ladyfinger excretes mucilage.
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For Your Information

Resins, gums and lotex are very important plant products. They are economically very
impartant and are used in many industrial products.

B s T ¥
latex from @ rubber plant

Resins from o coniferous tree

Gum from an Acatia tree
Fig.11.6 Excretion in Plants

QB Homeostasis in Humans - 3

l In human beings the main organs involved in homeostasis are skin, lungs and kidneys

a) Lungs as Homeostatic Organs
During cellular respiration, CO, and water are produced in-every cell along with energy.

CO, is a waste product for the body. It is an acidic gus, so, its accumulation can make the
blood and other body tissues more acidic. Blood transports CO, from the cells to lungs. This
carbon dioxide diffuses from the blood into the gir in the alveoli. The air is then exhaled and

so carbon dioxide is removed from the body.

b) Skin as a Homeostatic Organ
The skin of human beings and other mammals has been ndapt?d as the organ for
. thermoregulation. There is a thin layer of fat cells beneath the epidermis of the skin. It does
not allow heat to enter or leave the body. In cold conditions, muscles attached at the base of
" the hair on the skin contracts. As a result, the hairs on the skin stand up and goose bumps are
formed on the skin. These goose bumps and hair make a blanket of warm air. It does not

allow the body's heat to go out.

Do You Know?

vessels - Follicle Diiglund
Fig.11.7 Human Skin
¢) Kidneys as Homeostatic Organs

]ln bacterial and yirg| infections, leukocytes
Increase in number, When leukocytes kil
pathogens, special ¢chemicals are produced.
These chemicals displace the set point of the -
hy{:nthulamus of the brain above the narmal
point of 37°C. Brain sends messages to bod
Sweat  POrts to produce heat. It resyles in the bod
glond temperature to increase. This condition iys,
called fever. This fever helps in stimulating the
protective mechanisms against the pathogens.

= '-l = .".. ..- : Lo _.ﬁ — ""._".
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Kidneys are the most important or. i
_ ; gans of homeostasis in h [
animals. Kidneys are part of the urinary system of the body, MBI D

Kidneys filter the nitrogenous wastes from
the blood and excrete them from the body. In
addition to this, kidneys also control the water-
solute balance. If there are more solutes in the
blood, kidneys excrete them and retain water in
the body. But if there is more water, kidneys
produce more urine to remove excess water
from the body. In this way, kidneys perfarm
osmoregulation.

11.3 Urinurg Siystem of Humans

Far Yaour Information

Liver also plays role in homeostasis. It
breaks the haemoglobin of dead red
blood cells. The products of haemoglobin
breakdown are sent to kidneys for
removal. Liver chonges the ammonia
(produced in the metabolism of proteins)
to urea. Urea is then removed from the
body by kidneys.

In warm conditions, the skin provides a cooling

effect when sweat is produced by the sweat
glands. In this way, excess body heat escapes

through evaporation. Sweating also helps in the
removal of some amounts of extra water, salts,
and nitrogenous wastes from the body.

20 I__Bﬂzﬁz_h_
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Dogs have less number of sweat glands
in their skin. Hence they keep their
tongue hanging outside their mouth to
increase the evaporation of water, which
in response produces a cooling effect.

T!‘IE human urinary system (excretory system)
consists of the following parts;
1. Apair of kid neys 2. A pair of ureters
3. Aurinarybladder 4. Aurethra
The kidneys remove extra water, salts and
nitrogenous wastes from the blood and produce
urine. From each kidney, a tube called the ureter
carries'urine to the urinary bladder. The urinary
bladder temporarily stores urine. The urethra is
the tube that carries urine from the urinary
bladder to the outside.

Fig.11.B The Urinary System

Biology X l 1




Unit 11 Homeostosis

1

-

.3.1 Structure of the Human Kidney

Human beings possess a pair of kidneys. They
are present below the diaphragm in the abdominal
cavity, on the sides of vertebral column. They are
attached to the dorsal body wall. The right kidney
is slightly lower and smaller than the left one.
Kidney is a dark brown and bean shaped organ
(having a concave and a convex side). The concave
side of each kidney is towards the vertebral column.

Do Yol Know?

Each kidney is about 10 cm long, 5
cm wide and 4 cm thick. The weight
of both kidneys is less than 1% of
the total body weight. However
they receive 20% of the blood
supplied to the body with each
heartbeat.

A

Kidney is enclosed in a tissue called the renal capsule. On the concave side of the kidney,
there is a depression called the hilus. It is the point where the renal artery enters the kidney

and where the renal vein and ureter leave the kidney.

A longitudinal section of the
kidney shows that it consists of
two regions. The outer region is
called the renal cortex whereas
the inner region is called the renal
medulla. There are many cone-
shaped areas in renal- medulla
called the renal pyramids. The
base of each pyramid faces the
renal cortex while its tip is in o
cavity called the renal pelvis. The
pelvis extends to the outside of the
kidneys and forms the ureter.

The functional units
nephrons in each kidney.
renal tubule.

1. Renal corpuscle: [t is the first part of the ne,
the Bowman's capsule. The glomerulus is a net
capsuleis the cup-shaped structure aroun

2. Renal tubule: It is a long tube attached wit
oluted and is called the prox

The first part is conv
is U-shaped and is called the Loop of Henle. Th
ule.

the distal convoluted tub
The distal convoluted tubu
collecting ducts join toget

2 '_,_B__Lai-}-“—-

Renal artery

Renal vein

Renal pelvis

Ureter

of the kidneys are called nephrons. There are
A nephron consists of two parts i.e. the re

les of many nephrons open in a single
her and open into the renal pelvis.

Renal Pyramid

Rgrmi Cortex

i 3

Fig.11.9 Structure of the Kidney

more than one million
nal corpuscle and the

phron and is composed of glomerulus and
work of capillaries while the Bowman's
d the glomerulus.

h the Bowman's capsule. It has three parts.
imal convoluted tubule. The middle part
e last part is again convoluted an

dis called

collecting duct. Many

Unit 111 Hameostasts

Renal corpusele

Glomerylus Bowman's
copsule

Proximal
convoluted
tubule
Distal
convaluted
tubule

angm [ouy

Blood -
\‘F“Pm"““ =! Towards
——m ~ ¥ ureter

Fig.11.10 The Structure of Nephran

11.3.2 Process of Urine Formation
I Process of urine formation can be divided into three sub processes.

(i). Pressure Filtration
A renal artery carries blood to the kidney. The artery divides into many arterioles. Each
arteriole divides further into the capillaries of the glomerulus. When blood reaches the
glomerulus, its pressure is very high. Due to the high pressure of blood in the glomerulus, alat
of materials in blood i.e. water, salts, sugars and nitrogenous wastes are filtered out of the
glomerulus into the Bowman's capsule. As this filtration tokes place due to the pressure of the
blood in the glomerulus, it is called pressure filtration. The filtered material collected in the
' glomerulus s called glomerular filtrate. Blood cells and plasma proteins are not filtered out
becouse they are larger in size.
Substances from blood are

taken (filtered) from blood vessels
inta the tubule here

Substances needed by the body are
transferred from the tubule back into the
blaod vessels via this network of capillaries

(this is called reabsorption).

Some substances continue to transfer
from the blood vessels inte the tubule
(this is called secretion).

Waste substances go alang
the tubes to the blodder

Fig.11.11 Process of urine formation in the nephron
Biglozy X | 23




Unit 11 Homeostasis
[}

{ii). Reabsorption
The glomerular filtrate moves to the next port of the nephron i.e. the renal tubule. The
renal tubule is surrounded by blood capillaries. The useful constituents of the glomerular
filtrate are reabsorbed into the blood capillaries. Some water ond most of the glucose js
reabsorbed from the proximal convoluted tubule. Salts are reabsorbed from the loop of Henle
while most of the water is reabsorbed from the distal convoluted tubule and collecting duct.

(iii). Tubular Secretion

When useful materials are reabsorbed from the g!omeruicr filtrate into the blood, some
waste materials (e.g. salts, hydrogen ions, urea etc.) are .again added from the blood
capillaries to the renal tubule. This step is called tubular secretion..

After pressure filtration, reabsorption and m
tubular secretion, the filtrate present in the| A ring of sphincter muscles near the junction)

renal tubule is called urine. Urine from the| of the urethra and the urinary bladder

How does diabetes cnusekidney disease?

Tht?nbi:ﬂi ;I'ESZE{IF: in the kidneys which function s filter are domaged when there is high
sugari 4 EI oo d he damaged blood vessels then do not function as filters and the blood
mr.m:t € cleane properly, The body will have more water and salts which can result in
Wl:;g :vgﬂt'“ “;‘dd ankle ST'E”'"E- Urine may have more proteins and the blood may have
mare wastes. Many people with diabetes also develop hi i
el L elop high blood pressure, which can also
11.4.1 Kidney Stones

We know that kidnegsﬁ!ter hurrnju! substances _frg-rn the blood. Sometimes, the j'lltered
harmful substances (e.g. calcium oxalate, calcium and ammenium phosphm:e uric acid
etc.) gather in the kidneys and make larger objects. Such objects cannot poss in the urine
and are called kidney stones. Some stones may leave the kidneys and get trapped in the

collecting ducts moves to the renal pelvis.
From the renal pelvis, urine moves to the
urinary bladder via ureters. Here it is stored.
When the urinary bladder is filled, urine is
passed out through the urethra.

11.3.3 Osmorequlation and Kidneys

contrals the urine in the bladder. When about
300 to 400 ml urine is collected in the
bladder, we need to discharge it. In babies
this sphincter is not developed properly hence
they are not able to control their urination.

o

Kidneys play the most important, function in the homeostasis of the body. They mainly
perform the osmoregulatory and excretory functions. When body fluids including blood
have limited amount of water, there is more reabsorption of water from the glomerular
filtrate into the blood capillaries. As a result the net volume of urine decreases and the

water is conserved in the body.

In contrast, when there is an excess of water in the
body fluids and blood, the reabsorption of water from
the glomerular filtrate is reduced. So, more water

remains in the renal tubule and more
produced. In this way, the excess water is
from the body.

TRA Disorders of Kidnys

Sometimes due to some internal or
factors, the normal working
disturbed. These situations are
the kidney. Some impor
kidneys and their treatment

24 | Biology X
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of the kidneys may be
called disorders of
tant disorders of the
is described below-

Kidney is adopted to conserve
water by over 99.5% reabsorption
urine is | of glomerular filtrate.
released

Tidbit
Human kidneys start functioning
right after the fourth month of
gestation and keep working
throughout life.

external

ureter or urinary bladder. These can then couse obstruction in the urinary tract.

The presence of mare calcium oxalate, calcium and
ammonium phosphates in a person’s diet (green
vegetables, fats, dairy products) is the major couse of
kidney stones. Extra amounts of vitamins Cand Dina
diet-may also cause stones. The other causes of
kidney stones are reduced water intake, excess uric
acid in the blood, urinary tract infections, and alcohol
consumption.

Calcium oxalate type stones are
70% of all the kidney stones.
Oxalates ore present in green
vegetables and tomatoes. Therefore
eating green leafy vegetables and
tomataes may form oxalate stones.

Patients of kidney stones feel severe pain in kidney or lower abdomen. Other symptoms
of kidney stones include nausea, vomiting, burning in urethra, frequent urination, foul-
smelling urine, blood and pus in the urine and bloating.

Treatment of kidney stones

If kidney stones are small in size, the patient is advised to drink plenty of water so that
stones can pass through the urine. If stones are large and cannot pass easilu, the patient has to
undergo surgery. Patient’s kidney, ureter or urinary blodder is opened and stones are removed.

Lithotripsy works best with stones
between 4 mm to 2 cm in diameter that
are still located in the kidney. It can be
used to break up stones which are located
in a ureter too, but with less success.

Fig.11.12 Kidney with stones

Biology X ‘ 25
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The most recent methed of removing
kidney stones is called lithotripsy. It is the
non-surgical removal of kidney stonés. This
technique is used to break up stones present
in the kidney, ureter or urinary bladder. In
this method, the stone inside the kidney is
targeted by shock-waves. The shock waves
break the stone into tiny pieces, which are
passed out of the body in the urine.

11.4.2 Kidney (Renal) Failure

Due to various reasons, the nephrons are progressively destroyed and stop functioning.
This condition is termed as renal failure or kidney failure. The most common causes ore
long-term diabetes mellitus, and hypertension. Severe infections in the kidney and the
overuse of medicine (aspirin, ibuprofen, cocaine and acetaminophen) can also cause
kidney failure. In renal failure, nephrons are not able to filter the blood properly therefore
the level of urea and other nitrogenous wastes in the blood increases. It causes
complications like increase in blood pressure and anaemia etc. Other symptoms include
weight loss, vomiting, nausea, and blood in the urine. Due to excess fluid in the body, there
is swelling in the legs, feet ond foce. 3 ;

Two types of treatments are given to the patients of renal failure.

Unit 11 Homeostasis

Stones  gmgller pieces

Shock-waves of stones

Fig.11.13 Lithotripsy

s

1- Dialysis
The cleaning of the blood of a p
methods) is called dialysis. In dialysis, the

atient suffering from renal failure (by using artificial
blood and a dialysis fluid are kept.on opposite sides
of a membrane. The nitrogenous wastes of blood pass through the membrane and enter the
dialysis fluid. In this woy, the blood is purified. There are two methods of dialysis.
a). Haemodialysis: In this method blood is passed through o machine called a dialyzer. The
dialyzer contains tubes, the walls of which are made of semi-permeable membranes. gloud
flows inside the tubes while the dialysis fluid flows outside. Extra water and wastes diffuse
from the blood into the dialysis fluid. The purified blood is then returned back to the body.

=y

Science, Technology and Society

Science, Technology and Society _ -
Drinking plenty of water (at least eight glasses) daily is crucial for the human body. It

body temperature and transports nutrients and oxygen into the cells. It moistens
the air in our lungs, protects our organs and helps them obtain nutrients. It uliso detoxifies,
protects and moistens the joints. Waste products are removed :from our body in t:e cjlozdn_f
solutions. Dehydration can be dangerous so it is important to drink water and stay hydrated.

regulates the

26 I Biology X

Wit 1. Homeosiosis

Tube system made of a selectively
permechle membrane

\
|
|

Diglysing

From apparatus to vein salution

Fresh diglysing salution

Used dialysingsolution
{with urea and excess salt)

Fig.11.14 Haemodiolysis
b). Peritoneal dialysis: In the abdomen, the
space around the gut (alimentary canal) is
called the peritoneal cavity. The walls of
peritoneal cavity are lined by a thin membrane
called the peritoneum. The peritoneum has a
large number of blood vessels in it. -

In this method, the dialysis fluid is filled in
the peritoneal cavity through a catheter. The
waste materials present in the blood vessels
D.f the peritoneal membrane diffuse into the
dialysis fluid. After some time, the dialysis
fluid is drained. This form of dialysis con be
done at home,

o} Dialysate fluid

SN

Abdomen

Catheter

Woste fluid

Fig.11.15 Peritoneal Dialysis

2- Kidney Transplantation
It is the advanced treatment of ki i i
t of kidney failure. In this treatment, a healthy kidne
:ul:,?r is transplanted in the patient's body. The doner of kidney may bea decegszd pe?sf: :lr
4! v :9 one. A‘Iiuing-dunur may or may not be o relative of the patient. In all cases, the
nor's kidney is matched with the patient’s immune system. }
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" Contributions of Muslim| Scientists to the treatment of

123 Kidney problems
Various Muslim scientists have contributed to the studies of kidneys at various times.
Among them, Abul- Qasim and Al-Farabi are well known.

Abul-Qasim
Abul-Qasim al-Zahrawi (936-1013 AD) is known in the west as Abulcasis. He is best

known for his early and original breakthrough in surgery. His famous Medical Encyclopedia
called Al-Tasrif is composed of thirty volumes. In this encyclopedia, he described various
aspects of surgical treatments based on the operations performed by him, including the
removal of stone from the urinary bladder, dissection of animals, and surgeryof the eye, ear

and throat.

Contributiens of Al-Farabi

The great Turkish philosopher and scientist Abu Nos
872-950 AD) wrote many books. He provided a lot of
including stones in the urinary bladder.

For Your |nformation

Abu Bakar Muhammad ibn Zakariya Al
mous Muslim doctor, scholar and philosopher. His most
es. He introduced techniques to remove

r Al-Farobi (known as Alpharabius:
information about kidney diseases,

Razi was a born in 865 A.D in Persia. He was
appreciated work was on
kidney stones. His book,

kidney and bladder ston _
“The book of Formation of small sto nes” received critical acclaim all over the world.

1 e e
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The maintengnce of the internal environmen
homeostasis.

Regulation of the amoun i :

regulat- ign.oj{nternai bodgl::‘rfn:e:::;:: i:: ::I?ef :EI-:;::':::QILEI:;S: i '-f-'hi]e "

S::::t; T: r::s t?:: nl;e:‘::vu! of em.:ru water through small pores at the tli;:s of leaves.

il mnﬂ_:vr:zl::r :: s;he ﬂorm f’-f latex (e.g. rubber plant), gums (e.g. Acacia

o s o mucilage (e.g. ladyfinger).

x:,o : tJ_,I e fraves with alarge number of stomata on their upper surface,
phytes have thick cuticle and deep roots, and special juicy stems or roots

Halophytes take salts from sea water. Therefore, water does not move uutooj‘.thzir bodies

The human urinary system consists i i
bladder and a urethra. i e i o i e

The functional unit of the kidneys is called nephrons.

;D r:rpni;r;: ::::55[25 ;{) t;.: gcrtfl;. {Ii) Renal corpuscle is composed of glomerulus and the
:ﬂh{e Loop of Henle, :I-md the distt:l ct:w:tllztf::if:tfi:s i i
{mf:r:;:;!g::;rlzlrnj;{:::l;:l ::t:::sh:::? renal tubule, useful materials are reabsorbed
cl; :;ll?:r:: izc:szif:,-‘, :;:tr:; .:T:_m materials (e.g. salts, urea etc.) are added from the blood
Urine from a

:;:;eeff::ﬁtg'llﬁﬁﬂiffiJEZ“!:LZ";:J i
:::iﬁct :;: iel::.] g;tel'lﬁ?:i:e\z?; ::gas!::;n ::::La:::gc;l:r:j:]ctn:d S
e Fiscgi; 'shoc[r. waves are targeted at stones from the outside to break the stones into
:"ir':::;}:;uo; Ibuth kidneys are not able to perform their function, the condition is called
In haemodialysis, the patient’s blood is pumped through a dialyzer. The blood flows inside

U as constant or nearly constant is caolled

 th : :
€ tubes while dialysis fluid flows outside. Extra water and wastes move from the blood

and enter the dialysis fluid.
In peritoneal dial ialysis fluid i
ysis, dialysis fluid is pumped into the peritoneal cavi
vity.
materials pass from the blood present in the blood vessels into the dialysis jll.?{d Vit
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A. Select the correct answer.
1. Organisms have the ability to change and mod

the environment through:
a. Osmoregulation  b. Excretion . Thermoreg

2. Allof the following are the adaptation of xerophytes except:
a. Thick cuticle b. Large number of stomata

¢. Sunken stomata d. Deep root system

3. Theloss of water from the plantsin the form of small dropletsiis:
a. Stomatal transpiration b. Cuticular transpiration
¢. Lenticular transpiration d. Guttation

4. From anephron, wostes enter into the
a. Collectingtubules b, Ureter

5. Thetube between the kidney and urinary bladder is the:
a. Ureter b. Urethra  c. Renaltubule

6. Waste products excreted by the kidneys are:
a. Urea, water and salts b. Salts, water and carbon dioxide

¢. Ureaand water d. Urea and salts
7. Secretion of urea in sweat makes skin a:

a. Respiratory organ b. Breathing organ
c. Excretory organ d. Digestive organ

8. The two main functions of sweat are to;
a. Keep the body cool and to remove excess proteins

b. Keep the body warm and to filter the bload
¢. Filter the blood and to remove waste products
d. Remove waste products and to cool the body

9. Whichis NOT present in the filtrate entering the Bowman's capsule of anephron?

ify their internal conditions according to

ulation d. All of the above

¢. Convoluted tubules d. Medulla

d. Nephron

a. Water b. Calciumions ¢. Blood cells d. Urea
10. Liver also plays a role in excretion. It makes urea from;
a. Uricacid b. Ammonia ¢ Carbondioxide  d. Amino acids
ions.

B. Write short answers to the following quest

1. Define homeostasis and osmoregulation.
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2. Differentiate between th d ;

4 b e adaptations .oj' hydrophytes ond xerophutes for
3. Briefly describe how kidneys control the composition of blood
&, Enlist materials in our diet which are more lik .

elyt i

g e Y to couse kidney stones?
6. Whatis the role of the skin in i:herrnoregulutinn’
7. Which term is used for the di : i

gl fi he isease where one or both kidneys do not perform their
C. Write detailed answers to the following questions
1. Describe the structure of kidneysin human beings.
2, Why do plants excrete? What are the di i i

il b ifferent mechanisms through which plants excrete
3. What are kidney stones and how are

the in whi

iyl rpieor e y formed? Suggest ways in which these stones
4, Define haemodialysis. How is it performed?
5. Holw does a dialyzer work? Relate the function of o diolyzer with that of the kidney

z. TExnm{Re the structure of a kidney (sheep or goat kidney [ model).
. Trace the movement uretf
e of a molecule of urjzu from the blood to the urethra, using a flow
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