Transport in Plants

e Water and lon Uptake

e Self Test

9.1 e Transpiration 289
e Transport of Water
e Transport of Food
Transport in Human
e Blood
e Human Heart
92 e Blood Vessels 300
e General Plan of Human Blood Circulatory
System
Cardiovascular Disorders
9.3 e Atherosclerosis and arteriosclerosis 326
e Myocardial infarction . A
Review Questions N\ ' _% T eXo=""
e Multipie (jh_nie_e'-"é'n-,'st:u.l-\s:' \ )
* O\ e ';L:hi?‘ErSféndi.Qg\IQ"‘, Gencerts 332
A\ \Short'Questions
__'___';:|;';____ o The Terms to Know
B [ Assignment
* e Let’s Draw and Label 338

BIOLOGY-9

288




Chapter-9 Transport

9.1 TRANSPORT IN PLANTS R

Q.1

Ans:

o - Cell Wall

LONG QUESTIONS e

How water and other ions are taken up f) ot 0% lO othe r pa“ts of 1Iam Explaln
: - \ ' (U.B) (Ex Q. No 1)

Functign: of xoots

I" addition|th dﬂ"h ritise plant, roots perform two other vital functions. These are:
'. e “hey absorb water and salts from soil.

e They provide conducting tissues for distributing these substances to the
tissues of stem.

INTERNAL STRUCTURE OF ROOT
Vascular Tissues:

The conducting tissues (xylem and phloem) of the root are grouped in the centre to form
a rod-shaped core. This rod extends throughout the length of the root.

Pericycle:

Outside the conducting tissues, there is a narrow layer of thin-walled cells, the
pericycle.

Endodermis:
A single layer of cells called endodermis surrounds the pericycle.

Cortex:
External to endodermis, there is a broad zone of cortex. It consists of large and thin-
walled cells.

. ."‘]-...' : ™y

Epidern J_}'-%Tﬁg‘ N '[

\ g .,');,
% GRS,
P

2=

W

Root Hair

Cell Membrane
Vacuole Channels

Figure: Uptake of Water and lons by Root
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Q.2
Ans:

Epidermis:
The cortex is bounded on outside by a single layer of epldermal cells. -
Root Hairs: ™

Roots have clusters of tiny root hairs. These ire, actually-tiie “exterisioria of epme rniciels.
Function:
Root hairs provide a Iarge surfacsialea far ahtolpotion! T1e ~-grow/out into the spaces
betweer.s )n particles whefe "1e/ are i dc"‘ibt Sontact with water.
Moven; er.t of \Water into I ﬁ as halrs

Thelhyte pra,n of rost hairs has higher concentration of salts than the soil water, so
vals " isees 0y 0smosis into the root hairs.
~lovement of Salts into Root Hairs:
Salts enter root hairs by diffusion or active transport.
Entry into Xylem Tissues:
After their entry into the root hairs, water and salts travel through intercellular spaces
or through cells (via channels, called plasmodesmata) and reach xylem tissue. Once in
xylem, water and salts are carried to all the aerial parts of plant.
Write a note on transpiration. (Knowledge Base) (ExQ.No 2) (LHR 2012)

TRANSPIRATION

Definition:
“The loss of water from plant surface through evaporation is called transpiration.”
Types of Transpiration:
There are three types of transpiration:
i. Stomatal transpiration
ii. Cuticular transpiration
iii. Lenticular transpiration
i. Stomatal Transpiration:
Most of the transpiration occurs through stomata of the leaves and is called stomatal
transpiration.
Mechanism
e The mesophyll cells of leaf provide large surface area for the evaporation of
water.
e Water is drawn from xylem into mesophyll cells, from where it comes out and
makes a water film on the cell walls of mesophyll cell. - ;

From here, water evaporates into air spaces of the leaf~, | [*~_2 | || '~
Water vapours then dlffus_e from alr saGes VJW""dS the ¢ tcrratﬁ and Mieirpass
to outside air. -

ii. Cuticular Transpiration:| | ] ' } -
The tra ﬂqpn atlon whucn |« th cligh tha c '*lcle present on the leaf epidermis

The transyi; 'auun W mh it t| |rough special openings called lenticels present on the stems

-, 0F'sbine planis

Y .
Lluentity of Transpired Water:
Roughly 90% of the water that enters a plant is lost via transpiration.
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Q.3

AnNs:

Describe the mechanism of opening and closing of stomata. (Knowledge Base) (LHR 2016)

L ipper '{\
' Epiceims | IRImN-

Mesophyll
Cells

Water
Vapours

Lower
Epidermis

Figure: Events of Transpiration shown in the Section of a Leaf

OPENING AND CLOSING OF STOMATA
Most plants keep their stomata open during the day and close them at night.
Structure of Stomata:
The two guard cells of a stoma are attached to each other at their ends. The inner
concave sides of guard cells that enclose a stoma are thicker than the outer convex sides.
Function:
Stomata regulate transpiration by the action of guard cells. i
Opening of Stomata: I

When the guard cells get water and becgiie turmd, thelr s!_’.aba_'; r'ujé'_!-fi;te "_'0',';':-'173-&:'{:} g

and the stoma between them openr - o

Closing of Stomata: ' Y Fan \ o

When nucuo ceIIs lose vntnr nd Lec:)"ne fe*acm -t!wlr Inner S|des touch each other and

the stoma bldses. | AL

Role of\Giucose: | | | | L
The on‘emran'\r. of solutes (glucose) in guard cells is responsible for the opening

U (1Gsiing of stomata.

Role of Potassium lons:
Recent studies have revealed that light causes the movement of potassium ions from

epidermal cells into guard cells.

e e
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Q4
AnNs:

During Daylight:

Light causes the movement of potassium ions from epidermal cells.iste guard-ceiis,
Water follows these ions and enters guard cells. Thus their turgidity’ ilicrazses an[i(stcma
opens. As the day progresses guard_ cells niare glucr‘ﬁ arid-her eme h, /rerirnu JG-water
stays in them. - -l . |

At Night: Bl

At the ea¢ ¢f the day; potasziusn sors, fiow back-Trom guard cells to the epidermal
cells ane the, ¢onceniretion ¢f.gialose &so falls. Due to it, water moves to epidermal
cells and guard cells|lose tuy ¢oi. It causes closure of stomata.

Gpéning of Stoinata-at Night:

‘Iau"n » Nigats open their stomata at night when the overall water stress is low.

Stoma Closed Stoma Open
\

Guard Cells

Figure: Opening and Closing stoma

Describe the factors affecting the rate of transpiration. (Application Base) (Ex Q. No 3)
(GRW 2012, 2014, 2015, LHR 2013, 2014, FSD 2014, SGD 2014, DGK 2015)

FACTORS AFFECTING RATE OF TRANSPIRATION

The factors which affect the rate of transpiration are as follow:

i. Light

ii. Temperature

iii. Humidity

iv. Wind

v. Leaf surface area N (T
i. Light: SN R PR
The rate of transpiration is directty conts oI lect-hyi Tl ¢ ope it g ar. d clos.nﬁ 4i-stomata
and it is under the influence'of ligit= In. strong Tight th= rawe of tral .smratlon is very high
as compared.to dim or no Irgh ARIA )\ ’. -
ii. Te m_ratumr ~ 4 ) \ VW Al
High teriperaiure r(*duc=s the hu, midity of the surrounding air and also increases the
Kinetic 3nc§|.gy_nf water ‘molecules. In this way it increases the rate of transpiration. The

g 3 ._rle-t_e, of trangpication doubles with every 10 °C rise in temperature.
“Veiy hHigh Temperature:

Very high temperature i.e. 40-45 °C causes closure of stomata, so transpiration stops
and the plant does not lose much needed water.
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Q5

Ans:

Q.6

Ans:

iii. Humidity:

Dry Air:

When air is dry, water vapours diffuse more quickly from the suriace ol mfsapmll

cells into leaf air spaces and then from airspaces to outside, TS icienses injthinrzte o

transpiration.

Humid Air:

In humid cair, the rate-of, ciffision of ‘water .vaggurs is reduced and the rate of

transpiration blf‘"\/ :

iv. Wind: \ :

Wing (sir! in mot! on)-‘carries the evaporated water from leaves and it causes an

iIrcyease in tiie rate of evaporation from the surfaces of mesophyll. When air is still,

the vate of transpiration is reduced.

v. Leaf Surface Area:

The rate of transpiration also depends upon the surface area of the leaf. More surface

area provides more stomata and there is more transpiration.

Describe the significance of transpiration. (A.B) (Ex Q. No 4) (SGD 2015, RWP 2015)
IGNIFICANCE OF TRANSPIRATION

Necessary Evil:
Transpiration is called a necessary evil. It means that transpiration is a potentially
harmful process but is unavoidable too.
Disadvantages:
Transpiration may be a harmful process in the sense that during the conditions of
drought, loss of water from plant results in:

e Serious desiccation

e Wilting

e Often death
Advantages:
On the other hand, transpiration is necessary too in the following ways:
Transpirational Pull:
It creates a pulling force called transpirational pull, which is principally responsible
for the conduction of water and salts from roots to the aerial parts of plant body.
Cooling Effect:
When water transpires from the surfaces of plant, it leaves a cooling effect on plant.
This is especially important in warmer environments.
Gaseous Exchange:
The wet surfaces of leaf cells allow gaseous exchange ) | \
Describe transport of Water in pI'vxts (K| ovilecige B as=) (Fx 2. Ne 5 (| H. R Loiﬂ L,UK 2015)

|4, -

Introduction: / =

The py mess by svidich W.lt&f i alsed 0. _c:)nSiderabIe heights in plants has been

studied oy ve '-ILS i hotany. The v -gf this research is “Cohesion-Tension Theory”.
WA G OJ—}EbION TENSION THEORY

Sta eme 1t -

A "lkrfcru-\g to this theory, the force which carries water (and dissolved materials)

upward through the xylem is transpirational pull. Transpiration creates a pressure
difference that pulls water and salts up from roots.
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.- J |' W I -_ . Transpiration

Adhesion
Cohesion

\
]_
TH e

Xylem tube
having small

|
—r—_diameter

Water

’f:\)l '.:'\-9 Q‘l ﬁ'g __.-"-._ I 4 ."_k"']..‘" .
LE_'! T2 VO~
SN (20

~ 7\ .\ Ficurs: Nransportof Vvater

Explaration:| | || || | ) e

When aileaf trandpires Goses water), the water concentration of its mesophyll cells
- (Fodraps. This.d:Gp causes water to move by osmosis from the xylem of leaf into

J' kJ | iresdpryil cells.

|

|
-

BIOLOGY-9 _



Chapter-9 Transport

Q.7

Ans:

Transpirational Pull:

When one water molecule moves up in the xylem tissue of leaf, it creates a pul|iio
force that continues all the way to the root. This pulling-fo céicinated Ly fne
transpiration of water is called transp;.’otional nUHTE &80 RAuses water 6. indve
transversely, from root epidermis {0 ortex, arc p*n y e

Reasons of Transpiratior: Pull: :

Followirgiars the reasuiis.for tecreaticn ef Lransp" ation pull:

i. X *:JDI?.T]G‘I.H’

([P dhtSIOI‘

\lJater molecules adhere to the walls of xylem tube, this phenomenon is called
adhesion.

iii. Cohesion:
Water molecules cohere to each other, this phenomenon is called cohesion.
Formation of Water Column:

These attractions make an overall tension among water molecules. This tension
forms columns of water. The columns of water move from root to shoot and the water
content of the soil enters in these columns.

Direction of Water Flow:

Xylem is a one way street from the root to the leaves for water and salts.
Describe transport of food in plants. (U.B) (Ex Q. No 6) (GRW 2012, FSD 2015)
TRANSPORT OF FOOD

Phloem:

Phloem is responsible for transporting food substance throughout plant body.
Formation of Sucrose:

The glucose formed during photosynthesis in mesophyll cells, is used in respiration
and the excess of it is converted into sucrose. In most plants, the food is transported in
the form of sucrose.

PRESSURE-FLOW MECHANISM

Introduction:
The movement of food in plants has been studied for years. The currently accepted
hypothesis states that transport of food is through pressure-flow mechanlsm -
Movement of Food: 1
In pressure-flow mechanism, the food is r1r‘wved from souice : t('; s-in'st.'_,'_
Sources: \ ' | ™
Sources include the exporunuoromu, typlrelly y o '

e A rgture leaf YA )

° Asiorcgbm‘g{u . \ x\
Sinks: BIEEEEELT R
_ Sinky are a'.’é'as"-éf_éjcnive rnetabolism or storage, such as:
o ] Rt
e Tubers

e Developing fruits and leaves
e Growing regions
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Storage Organ:
A storage organ is capable of storing food and exporting the stored matcrials.

Example: —_— L
The root of beet is a sink in first growing shadon,-bui Ti€coriies sGurte [nlthia ne'iyrowing
season, when sugars are utinzed intka growth 'of revy shnors.|

Explanation: vy -

At theStircs engl— " | YA -

At sourge; Foad (sunalisy is moyved i /~active transport into the sieve tubes of phloem.
Due to the'gresencs of sugar in sieve-tubes, their solute concentration increases and water
enigrs theny frors xylem via osmosis. This results in a higher pressure of water in
fhe% tabes, which drives the solution of food towards sink.

At the sink end:

The food is unloaded by active transport. Water also exits from the sieve tubes. The
exit of water decreases pressure in sieve tubes, which causes a mass flow from the
higher pressure at the source to the lowered pressure at the sink.

Xylem Phloem Water Glucose
Sucrose

M

Mesophyll Cell
(Source)

Transport of Water

MO| 8Jnssald

(Sink)

\ I "~ " Figure: Transport of Food

‘Birection of Transport:

Xylem is a one way street from roots to leaves for water and salts. Phloem is a two
way street for food. The direction of the movement of food is decided by demand and
supply in sinks and sources.

BIOLOGY-9 296



Chapter-9 Transport

Q.1
Ans:

Q.2
Ans:

Q.3
Ans:

Q.4
5|.

Q5
Ans:

Q.6
Ans:

Q.7
Ans:

Q38
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

iﬁﬁﬁﬁ:ﬁiﬂ’l

SHORT QUESTIONS (Topic 9.1)

Give the importance of water in plants. (K.B)
Page No. 293
What types of functions are perfeimed bv i oct:” (KIE)
Page No. 289
Why the cplls are regarded as'uni *s ol I|Fe (u3)
L";L_LS;‘S_L'LTQC"' NFE
Cells aiE .'r,e primary sites 'for metasaiic processes. That is why they are regarded as the
‘units ofilife’. V!, N
Wiy therelica rieed for a transport system? (U.B)
N ‘e:der to run their metabolism, cells need some materials from environment and also
need to dispose some materials into environments. For this purpose, there should be a
transport system to and from cells.
Why materials are transported to and from cells? (U.B)
TRANSPORT OF MATERIALS ACROSS CELLS
Complex metabolic reactions occur in living organisms. In order to run their metabolism,
cells need some materials from the environment and also need to place some materials
into the environment. For this purpose, materials are transported to and from cells.
What is the role of micro-organisms in the absorption by plant? (U.B)
ROLE OF MICRO-ORGANISM
Plants also form beneficial relationship with soil bacteria and
What is the limitation of phenomenon of diffusion for transport? (U.B)
LIMITATIONS OF DIFFUSION
One method for the movement of molecule is diffusion but it alone cannot fulfill the
needs. It takes much time for materials in solution to diffuse even a few inches.
Why diffusion can work efficiently in unicellular and simple multicellular organisms? (U.B)
EFFICIENCY OF DIFFUSION
Diffusion can work only in unicellular and simple multicellular organisms because every
corner of their body is in close and direct contact with the environment.
Why diffusion cannot work efficiently in complex multicellular organisms? (U.B)
DIFFUSION IN MULTICELLULAR ORGANISMS
In complex multicellular bodies, cells are far apart from the environment and such bodies
need a comprehensive system for the transport of materials. —
What are the functions of roots in plants? (A B) 1
Page no 289. o 8 ]
What is the difference between xyu m and pk.oam t s ,uns (| B\ '
CIECERESTIATION! ! | | !

The differerces between xylein andiphloern Hssms ara-< |oIIows

A AL Function
Xylem tisaue lis respens! ibic-for the transport | Phloem tissue is responsible for the
T |reedes mng-issoived substances from roots | conduction of dissolved organic matter
_'i_'t_r_; perial parts. (food) between different parts of plant body.
Composition
It consists of vessel elements and tracheids. It consists of sieve tube cells and companion
cells.
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Q.12
Ans:

Q.13

Ans:

Q.14
Ans:

Q.15
Ans:

Q.16

JAnS:
(17
ANs:

Q.18
Ans:

Q.19

Ans:

Q.20
Ans:

Q.21
Ans:

Q.22
Ans:

Q.23
Ans:

Q.24
Ans:

Q.25
Ans:

Discuss role of root hairs in plants for water and ion uptake. (A.B)
Page no 290.

Define transpiration. (K.B) (2 (
(LHR 2012, GRW 2015, DGIK 2014, SWL. 2615, BVR, 2015, F5 DZD14) 502015)

Page no 290. AT

Define stomatal transplrctmn AT ARt ) (LH'R 2014, GRW 2015, DGK 2015)
Page no26G0: - #

How airar, ovemert aifacis raﬁ of 1raﬁsF fauon’? (U.B) (LHR 2012)
Page nc 200,

Whith 1ac*L rs\dffoctsie rate of transpiration? (A.B) (SWL 2014, LHR 2015)

PRaeIng 492
Sefine Transpiration pull. (K.B)
Page no 295.
Why transpiration is known as necessary evil? (U.B) (GRW 2014)
Page no 290.
What is cohesion tension theory? (K.B)
(LHR 2012, 2015, SWL 2014, 2015, RWP 2014, SGD 2015)

Page no 295.
Define transpiration pull. (K.B)
Page no 295.
What is the effect of water stress in plants? (A.B)

EFFECT OF WATER STRESS IN PLANT
There is strong evidence that even mild water stress results in reduced growth rate in plants.
What are reasons for creation of transpirational pull? (U.B)
Page no 295.
How food is transported in different parts of plants? (K.B)
Page no 295.
Differentiate between source and sink? (K.B)
Page no 295.
Give an example that plants need a lot of water. (K.B)
Page no 295.

MULTIPLE CHOICE QUESTIONS (Topic 9.1)
Cells are the Primary sites for the: (K.B)

(A) Anabolic Process (B) Metabolic Process . -
(C) Catabolic Process (D) Photosynth“en ; -
Xylem tissues are responS|bIe forthe transport off ey \ N Y [ [ “ Al
(A) Sugar 2 (B Mirerd, ) o
(C) Water & dissolved suLstL nue |\ (I:) Fosd /
All lana ! lantsexcept., \mve deyelac»ﬂo complex vascular system. (U.B)
(A) Flo.vern( ’Icnis 1 (B) Angiospermic Plants
(C) f‘ymnuspermn Plawt\ ' (D) Moses and liverworts
S The butdrrnase iayer of the root: (K.B)
u \j Eridodermis (B) Cortex
(C) Pericycle (D) Epidermis
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5.

10.
11.

12.

13.
14.
15.
16.
17.

18.

Root performs vital function such as: (A.B)
(A) They absorb water and salts from soil  (B) Provide conducting tissi'e

(C) They anchor the plant (D) All e ™
Root hairs actually the extension of: (K.B; VT | |
(A) Epidermal Cells . * (B! Encocgrmalice Is
(C) Xylem cells T (D PRldern seils'
Rough!y. Ifow much a7 waterthat enters '2-planiis-iost via transpiration? (A.B)
(A) 5056~ 1 - T i —(B) 70%
(C)80% '\ VL ' (D) 90%
tri.grder tc indraase‘ine absorption of minerals plants also form a beneficial
ie uiIU" saip with. (A.B)
{A) Soil bacteria (B) Fungi
(C) Alage (D) Bothaand b
provide large surface area for the evaporation of water.
(A) Mesophyll cell (B) Epidermal cell
(C) Endodermal cell (D) Cells of cortex
Transpiration from plant surface takes place through: (K.B) (MTN 2015)
(A) Cuticle (B) Stomata
(C) Lenticels (D) All of these
The roots and root hairs absorb water from soil by: (K.B) (RWL 2015)
(A) Osmosis (B) Diffusion
(C) Phloem (D) Filtration

After the entry into root hair, water and salts travels through cells via channels and
reach xylem cells through: (U.B)

(A) Endodermis (B) Epidermis
(C) Plasmodesmata (D) Cortex
The rate of transpiration doubles with every rise of temperature. (U.B)
(A) 10°C (B) 20°C
(C) 30°C (D) 40 °C
The temperature range at which transpiration stops: (A.B) (FSD 2015)
(A) 40°C-45°C (B) 10°C-20°C
(C) 20°C-40°C (D) 20°C-45°C
Transpiration rate depends upon: (U.B) (GWL 2014) -~
(A) Leaf surface area (B) Water content N 4 L]
(C) Temperature (D) All of thesn | A
The rate of transpiration doublewvlth ev ery riseof! | 10 l_n teTDe"anw o (A B)
(A) 20 Co . o (B 1)( 0|
(C) 5Co _ YaART (C)ee
IN hur.ud air theva e oft ar.sp ation: |s 1 B)
(A) Higam L 4 o L T s T (B) Low
(C) Normal| '\ | W Ry (D) Not at all
_I nwnost ')Ior its! uud is transported in the form of: (K.B) (GRW 2015, DGK 2014)
WAy Glasose (B) Sucrose
(C) Lactose (D) Maltose
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19.

20.

Which part of plant is responsible for transporting food? (K.B) (FSD 2014)
(A) Xylem (B) Phloem - o
(C) Root (D) Leaf ~ (]

According to the pressure-flow mecham g the actuaiiorce, betinli tha nc\em'.‘t of
food in phloem: (U.B)

(A) Drop in the pressure at the s er‘d (I‘:‘) Rlse in 1he presaur itt the sink end.

(C) Dreg.in the pressisie at shessedrce el d ) Risz’in the pressure at the source end.

B VT, T

e
. .. J |- ..,iﬁl'..Q,‘.

ONG QUESTIONS

iriie @ riote on blood. (K.B) (Ex Q. No 7) (SWL 2015)
' BLOOD
Connective Tissue:
Blood is a specialized body fluid (a connective tissue) that is composed of:
e A liquid called blood plasma
e Blood cells
Weight:
The weight of blood in our body is about 1/12" of our body.
Volume:
The average adult body has about five liters of blood.

Plasma

White blood cells
Platelets

Red blood cells

Figure: Percentage Composition of Human Blood o

BLOOD PLASMA . (]
Volume: ~evo NN T o
Plasma constitutes about 55% by /orumerfbl )01 ARRR RN A
Dissolved Substances: ! = YAV ]
Plasma.is namly water 'n Wwhith th° hﬂo Ivmg ai‘F‘ d=ssulved

o 'Bloteing ™y L n)
o Dait ARIRR-
o long )

S Ovigabolites

e \Wastes

BIOLOGY-9 300



Chapter-9

Transport

Percentage Composition:

Water constitutes about 90-92% of plasma.

Dissolved substances constitute about 8-10% of plaqme- Y .' [
Salts: 1\ WM [«
Salts make up 0.9% of the- plasrm by we gh Sod ur’ chjo |d (Lhe tab-e salt) and salts
of bicarbonate are present n Lor.arjarctie amow t '
Trace Elemg nts: .
The foilaiving ng | race, elemer t>a £ Eht fnulru
,,a '. i e
Mg
[T
K
Zn

H:
?ﬁnges in the concentration of any salt can change the pH of blood. Normal pH of
blood is 7.4.

Proteins:
Proteins make 7-9% by weight of plasma. The important proteins present in plasma are:
e Antibodies
e Fibrinogen (blood clotting protein)
e Albumin (maintains the water balance of blood)
Other Substances:
Plasma also contains:
Digested food (absorbed from digestive system)
Nitrogenous wastes
Hormones
Respiratory

ases (CO, and O,)

White blood cell

h" ‘ai‘
on"-5

Platelet

Figure: Different Cells wnd| Cell-like, E.uui"éQ_. R I s T |
-nt‘}1oodPﬂ, A\ Y ™

| ;QQ;LE:L S [ERVTHROCYTES,~ |
Numbsgi T -a’ o

RBCs o."‘"“ tqe rn0°t~*1um°mus Dta h'o0u bells

In I\/Ialts VA cuLlc rmll raeter of blood contains 5 to 5.5 million of RBCs in males.

rrrF (¢ mole~ Al etbie millimeter of blood contains 4 to 4.5 million of RBCs in females.

|—J.

. H'Jw|c uuﬂ RBCs:

'-\. | b
% g

When RBCs are formed, they have a nucleus. In mammals, when a red blood cell
matures, its nucleus is lost. After the loss of nucleus, RBC enters the blood.
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Composition of Cytoplasm:

About 95% of the cytoplasm of RBCs is filled with haemoglobm The-remaining, 5%
consists of enzymes, salts and other proteins. . [ .
Function of Haemoglobin: - - | |

Haemoglobin transports oxy«en ar d <mall maynts nf arbor dl’)X de

Shape:

RBCs ar2 Ditoncave sig-havean eiastic Cali memkigne.

Productinn: | - T I B

Embryonic Lif2: | | in'smitiryonic and fetal life, they are formed in liver and spleen.
Adlles: ) “in adults, they are formed in red bone marrow of short and flat
N ' bones such as sternum, ribs and vertebrae.

Life Span:

Average life span of RBC is about four months (120 days). After which it breaks down
in the liver and spleen by phagocytosis.

Rate of Destruction of RBCs:

In a normal person about 2-10 million RBCs are formed destroyed every second.

WHITE BLOOD CELLS (LEUKOCYTES) (GRW 2014)
Colour:
Leukocytes are colourless because they do not contain pigments.
Migration:

WBC'’s are not confined to blood vessels and also migrate out into the tissue fluid.
Number:
One cubic millimeter of blood contains 7000 to 8000 WBC:s.
Life Span:
Their life span ranges from months to even years, depending on body’s needs.
Function:
WABCs function as main agents in body’s defense system.
Types:
Leukocytes are of two main types:

I Granulocytes

ii. Agranulocytes
I Granulocytes:
These are the leukocytes with granular cytoplasm.
These include:
Neutrophils: T, e B N
Destroy small particles by phagocytosw P LA N N 1o b
Eosinophils: J SR R —
Break inflammatory substanc=s anu kl” p< ra»|t=
Basopfiilsi | s . — A
Preven=ulood St ne. h \

i, - Adcaniiocytss)

3 ._'I"-ie,se ar¢ the '2ukocytes with a clear cytoplasm.

JThese include:

Monocytes:
Produce macrophages which engulf germs.
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B and T Lymphocytes: e

Produce antibodies and kill germs. o~ o a3\ A
Pus Formation: = [ [~ LA
WABCs die in the process of killing.the gé) rms These deuu celr» aLCJmu.a:fP a..El make

the white substance calles pus seen-at the ll’lf("CtI(n HICHE VAT

__,;‘_____-_—____

. J | '*._I' Basophil Neutrophil Eosinophil

Lymphocytes Monoyte ~ Red Blood Cells
Platelets
Fiaure: Blood Cells as seen under Microscone

PLATELETS (THROMBOCYTE

Introduction:

They are not cells, but are fragments of large cells of bone marrow called megakaryocytes.
Nucleus:

They have no nucleus.

Pigment:

They have no pigment.

Number:

One cubic millimeter of blood contains 250,000 platelets.

Life Span:
The average life span of a blood platelet is about 7 to 8 days. L

Function: e xi ’r y
Platelets help in blood clotting. The clot serves as a temporsrv quﬁwytha d“irnamed;
4 " Y |

area. — ',. .. - ,I--'\-I': :,.-_. '.I '\Hx o |_. 'k_-':-ﬂ__l.'_' N'_

Decrease in Dengue Fever:, oy R LR IE R RN
In Dengue fever, there is A ah arp der"easa i anber of pnate!uﬂ blood. Because of
this, pgu‘ﬁ’ﬂt" blees ts’ommsu gsxs zﬂrqd ufge rge skin.
Q.2 ertet mﬁe 'n Llooc‘ cnsmde} B) (ExQ No 9) (DGK 2014, BWP 2014, SGD 2014, 2015)
Ans: - 4\ 1y VA — BLOOD DISORDER
-~ (TN kr;*}'la are n any types of blood disorders, including:
o :ﬂlmj'l'k::x.l Ik:?"l A Bleedlng disorders
RN e Leukemia
- e Thalassaemia
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Q3

Ans: \
_Ba<|‘ of Cla‘sm:auon

LEUKAEMIA (BLOOD CANCER

Introduction:

Leukemia is the production of a great number of immature and ahnnrn |a| Wi biood| ¢ eII
Cause: ¢
This is caused by a cancerous mutat IOF (chan %t i gunt) inhope MArrew or Iy .pn tissue ceIIs
Effect:
The mutation results-ii-an wnecoritroiled pmwctaun of defectlve white blood cells
(leukocyas). | —
Treatment, -
lis[e very: Sarious d.ourder The blood needs to be changed regularly with normal blood
alsta red - om donors.
Cure:
It can be cured by bone marrow transplant. It is effective in most cases, but very expensive
treatment.
THALASSAEMIA
Meaning:
Itis a Greek word.
e ‘Thalassa’ means ‘sea’
e ‘Haem’ means ‘blood’

Cooley’s Anaemia:
It is also called Cooley’s Anaemia on the name of Thomas B. Cooley, an American physician.
Cause:
It is a genetic problem due to mutations in the gene of haemoglobin.
Effect:
The mutation results in the production of defective haemoglobin and the patient
cannot transport oxygen properly.
Treatment:
The blood of the patient is to be replaced regularly with normal blood.
Cure:
It can be cured by bone marrow transplant but it does not give 100% cure rate.
Incidence of Thalassaemia:
There are about 60-80 million people in the world who carry thalassaemia. India,
Pakistan, and Iran are seeing a large increase in thalassaemia patients. Pakistan alone
has 250,000 such patients. These patients require blood transfusmns fnr uu-tlmp :
International Thalassaemia Day: =4 L =
The world celebrates the International Tha'assaesiia DAy on" 8‘ i \/Ihy, s oay is
dedicated to raise public aw ‘orenes: a-oout L..alacsam |a ana t, thh lg 1t the importance of
the care for thalassaemia patients.,
How b.um I cla,e f:ed ntn groqg’) 'DlS(,u\S ABG blood group system

= \ (A.B) Ex Q. No 8(LHR 2013, MTN 2014, 2015)

"l |ASSIFICATION OF BLOOD

Blleod ‘gruup systems are a classification of blood based on the presence or absence of
antigens on the surface of red blood cells.

Antigen:
An antigen is a molecule that can stimulate an immune response (antibody production etc.)
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ABO BLOOD GROUP SYSTEM
It is the most important blood group system in humans.
Discovery: q ; . :
It was discovered by the Austriar! _-sr;ier_mtis_'-g Kerl\ Landsteinar, wio fouru ‘four different
blood groups, (blood types) 11 290! He vias avyainzd Nebe Frize in Jedicine for his work.
Basis: "/ o '
In this sysiem,), there are ‘Frun dlfferent blood groups which are distinct from each other
o1 the Basis 6ispecific antigens (antigen A and B) present on the surface of RBCs.
i.  Blood Group A:
A person having antigen A has blood group A.
ii. Blood Group B:
A person having antigen B has blood group B.
iii. Blood Group AB:
A person having both antigens A and B has blood group AB.

iv. Blood Group O:

A person having none of the antigens A and B has blood group O.

Antibodies:

After birth, two types of antibodies i.e. anti-A and anti-B antibodies appear in blood
serum of individuals.

These antibodies are found according to the absence of corresponding antigen.
Antigen and Antibody Relation:

Blood Group A:

In persons with blood group A, antigen A is present, so their blood will contain anti-B

antibodies.
Blood Group B: ~ 1Ay (C\VL
In persons with blood group B, antlgen B is_present S thfau L'Io ) \iﬂul >iTaiii NO

antibody. .
Blood Cn »gp AB '
In persGis Witk blood qr )up At , \rﬁ“ gens A and B are present, so their blood will contain

_antiri3 antmmdw _'j e
" Blevd Sivup O:

In persons with blood group O, neither antigen A nor antigen B is present. So their blood
will contain both antibodies i.e. anti-A and anti-B antibodies.
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Q4
Ans:

Blood Group | Blood Group | Blood Group BIoodC.c'lp
A B AB | [r]en |

et ‘.g—I___I__.n_ —
1 Y | L

1 =
>

Red Blood . i [
_ 1 Cells 1 L
AR X\ “)T(b
[\ | Abtigehd_1 7 . o
| YL PNURSTs Antigen A Antigen B | Antigen A&B None
Antibodies in ‘"‘ ? \“( é \Ir}w ‘II'}/’
Serum ,r o~ \“-‘ { 1’1 A ’ e 4\-

Anti-B Anti-A None ANti-A & Anti-B

Figure: Presence and Absence of Antigens and Antibodies in
ABO Blood Group System

Describe blood transfusion in ABO blood group system. (A.B)
BLOOD TRANSFUSIONS IN ABO BLOOD GROUP SYSTEM

Definition:
“The process of transferring blood or blood-based products from one person into the
circulatory system of another person is called blood transfusion.”
Advantages:
Blood transfusions can be life-saving in some situations such as:

e Massive blood loss due to injury
Blood lost during surgery
Anaemia
Haemophilia
Thalassaemia
Sickle-cell disease
Caution:
A number of infectious diseases (such as AIDS, hepatitis B and hepatitis C etc) can pass

from the affected blood donor to recipient. Before blood transfusmn *hé__h_lb.pd Gi-22ndrn i\

is checked for the presence of germs etc.
Aqgglutination: — T A\ , |
The clumping of red blsud ce_l!-_gf'in_,ques'-._".)f'-_rr-,_isrrr;at'c.:h;.ad'-_lbl‘ood groups is called

agglutination. \ \// BRI AN

e
i w _

Transfasiont _ —"_ | ¥
Transfus o ¢f\ blood | |s aphe f%r mnnrmlng that no agglutination results in the
blood ¢f r=0rp1ent I‘ argmunatlon occurs, the clumped cells cannot pass through

-~ qap|larigs.\

| O paishiity:
wor the confirmation of no agglutination, blood samples of donor and recipient are

cross-matched for compatibility. Antibodies of recipient’s blood may destroy the
corresponding antigen-containing RBCs of donor, or antibodies of donor’s blood may
destroy antigen-containing RBCs of recipient.
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Q5
AnNs:

=4 LIRS Pec.,,fent Bicad Groups
2 I N
A B AB (@]
. I .
- A v X v b4
8
=]
o
o| B X v v X
©
o
2
21 ae || x X v || x
=
o
Q
(@) v v v v
Blood Transfusion: Cross Matching
v : Can be Transfused
% Aﬂnlnfln:—\fmn

Universal Donors:

O blood group individuals are called universal donors because they Ca donate hlgind ™,
to the recipients of every other blood group e [

Universal Recipients: \ ~ N[ (D)

AB blood group individuals are called unit rt*rsal recipier. ts be"at_se ey can receive
transfusions from donors of every Jther/blpcd gioun. -

Write a note on Rh blood group system. (K.B) Ex Q. No 8
Rh BLOOD GROUP SYSTEM
(+ve and —ve Blood Group Systems)
Introduction:
The Rh blood group is also known as positive (+ve) and negative (-ve) blood group
system.

Discovery:

In 1930’s, Karl Landsteiner discovered Rh Blood group system.

Rh Factors: T
These blood groups are distinct from each other on the ba5|s of anilqens calier! hlr-_ \\ !
factors. N ~ [

v .\,I._.-'__.-

Discovery of Rh Factors: . i wmialh ( & A0~
These factors were first d':mvere m Riiesug momev pris! ey oﬁ tke sur’race of RBCs.
Types of Blood groups | | [, BRI - :
In this sygeen, there-afe tC, b.ooL g OLp % Tl
i. Rh ,J_sm ¢ Elicoc uroLp_
A pprscm ndvmg R factorsiias blood group Rh-positive.

“Elh- rega ive'Biood Group:

'~:b" nirson without Rh factors has blood group Rh-negative. Unlike the naturally

occurring anti-A and anti-B antibodies of the ABO system, an Rh-negative person does
not produce Anti-Rh antibodies unless Rh-factor enters in his/her blood.
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Ans:

._I X
Fouble Pump:

Blood Transfusions of Rh-positive Blood Group:
Rh-positive blood group can be transfused to Rh-positive recipient because recipisri’s
blood already has Rh-antigens and will not produce Anti-Rh anti bocy ‘
Blood Transfusions of Rh-negative Blooa Group:; - i -
Rh-negative blood group car be tiansfused tg 'Rh-r ega‘ave hetause donu s blood does
not have Rh-antigen and sb tihe recibicni’s ol »oll will ot pro. dues'Arlti-Rh antibody.
o If &= Rhinegative personireseives 'R r;os tive-diood, he/she will produce anti-Rh
antit2dies, againist Rn-factors :
e Rh-negative bindd van Fe-ansfused to an Rh-positive recipient, only if donor’s blood
. (IRh-hegetive)-ras never been exposed to Rh-antigens, and does not contain any anti-
r h-zntioody.
Describe the structure and function of human heart in detail. (K.B)
Ex Q. No 10 (RWP 2015, LHR 2015, 2016)

HUMAN HEART

Muscular Organ:
The heart is a muscular organ responsible for pumping blood through blood vessels by
repeated contractions.
Cardiac Muscles:
The term ‘cardiac’ means ‘related to the heart. The bulk of the walls of heart chambers
is made of cardiac muscles.
Location:
In human body, the heart is situated between lungs, in the middle of chest cavity
(thorax), under breast bone.

STRUCTURE OF HUMAN HEART

Pericardium:

The heart is enclosed in a sac known as pericardium.

Pericardial Fluid:

There is a fluid between the pericardium and heart walls, called pericardial fluid.
Function: It reduces friction between the pericardium and the heart during heart
contractions.

Cardiac Chambers:
Human heart consists of 4 chambers, like the heart of birds and other mammals.

e Two atria _

e Two ventricles — (1 (CUL
Atria: \ NN I M
The upper thin-walled chamber a,e C:::ed l(‘ft ar d ’rgh* otm The sn.gular of atria is
atrium. . ) )

Ventruu P -
The lovierr +h c,k wlloo che mburxu.c called Ieft and right ventricles. The left ventricle

is the laiges and s! r(,nuett hamber of the heart.

WORKIN F HUMAN HEART

Human heart works as a double-pump. It receives deoxygenated (with less oxygen)
blood from body and pumps it to the lungs. At the same time, it receives oxygenated
(with more oxygen) blood from lungs and pumps it to all the body.
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Superior Vena Cava

14,

P < Ful; nog.a_;y% ey

= |5ulm0nary \ein

. R.';(J.Wt/'.t.'iurl 1 Left Atrium

Pulmonary

Semilunar Valve Bicuspid Valve

. . Aortic Semilunar Valve
Tricuspid Valve

Left Ventricle

Inferior Vena Cava Right Ventricle

Figure: Human Heart; Structure and Blood Flow

Separation of Blood:

Inside heart chambers, the deoxygenated and oxygenated bloods are kept separated.
Blood to Right Atrium:

The right atrium receives deoxygenated blood from body via the main veins, i.e.: the
superior and inferior vena cavae.

Contraction of Right Atrium:

When the right atrium contracts, it passes the deoxygenated blood to the right
ventricle.

Tricuspid Valve:

The opening between right atrium and right ventricle is guarded by a valve known as
tricuspid valve (because it has three flaps). Tricuspid valve prevents the backflow of
blood from right ventricle to right atrium.

Contraction of Right Ventricle:

When right ventricle contracts, the blood is passed to the pulmsl.4r\' tl mk i h'- )!

carries blood to the lungs. — NN | o \ao—
Pulmonary Semilunar Valve: ™ - | VN N

At the base of pulmonary; tiunk.,. i Jrr“ormry eennlurra'r nai*/e is ! m\sent

Functlon v It prevenfs *he\ 98 CLflow of ,)Ic cd |rc“m uie pulmc;..ary trunk to the right
ventridle) | \ — '~ | T \

Blood 10 &. nft HtIle ,
Thegxyenatec, biowd fr om the lungs is brought by pulmonary veins to left atrium.
Coatraclion i Left Atrium:

1 featrium contracts and pumps this blood to left ventricle.

Bicuspid Valve:
The opening between left atrium and left ventricle is guarded by a valve known as
bicuspid valve (because it has two flaps).
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(7
4

I-._ J I. .}Srl.g‘_

Contraction of Left Ventricle: ;

When left ventricle contracts, it pumps the oxygenated blood in aorf:, "\IhICh CARBE™ |

blood to all parts of body, except lungs. .y, [ [~72 )

Aortic Semilunar Valve: AT N[

At the base of aorta, aortic.semiltinar va"' Vg prese"lt

Function: It prevents fh buu wHlovr arinlc uOI frc m aor a'ts the left ventricle.

Simultzneous Contracuiar!; { AR

Both atsia'\arz filled -»Il"lu‘l'in_'\Ub"\' Thty contract together to pump the blood to

both th_° \_’t_nl._l’_CPS Sirpilacly, both ventricles contract simultaneously to pump blood

Gut cf the bearr.

wnmie A hiote on pulmonary and systemic circulation. (K.B) (BWP 2015)
PULMONARY AND SYSTEMI IRCULATION

Deoxygenated Blood:

Right side of heart collects deoxygenated blood from body and distributes it to lungs.

Oxygenated Blood:

Left side collects oxygenated blood from lungs and distributes it to the body.

Pulmonary Circulation:

Definition:

“The pathway on which deoxygenated blood is carried from heart to lungs and in return

oxygenated blood is carried from lungs to heart is called pulmonary circulation or circuit.”

Proper Gaseous Exchange:

The blood in pulmonary circulation is at lower pressure than the blood in systemic

circulation. It gives sufficient time to blood for gaseous exchange in lungs.

Systemic Circulation:

“The pathway on which oxygenated blood is carried from heart to body tissues and in

return deoxygenated blood is carried from body tissues to heart is called systemic

circulation or circuit.”

&

ynaa) Ateuowng

SV\.'f‘.-..iic- Circjit
“‘H.

( \ b

SYSTEMS

Figure: Double Circuit Circulation of Blood
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Q.8
Ans:

Write a note on heartbeat. (K.B) (SWL 2014)
Definition: [ [
“The relaxation of heart chambers fills thein with-3l; 0d. and contricici Oi SHarmbers
propels blood out of them., The altﬂrnaf"g contractipns) and | reiax:ticns ‘make up the
cardiac cycle and one complcte < dia; Ly 1c n ak€§ ')l’lt hedrtozat.”
Steps: -~ \ A
The coix ~Iote carciac : y"k ¢oifs lstu nf he .ullowmg steps:
i Car vll_ds,LL«ls_w_it

Tis [is the iirgtipaase in which the atria and ventricles relax and blood is filled in
ATk
ii. Atrial Systole:
Immediately after filling, both atria contract and pump the blood towards ventricles.
This period in cardiac cycle is called atrial systole.
iii. Ventricular Systole:
Now, both ventricles contract and pump the blood towards body and lungs. The
period of ventricular contraction is called ventricular systole.

Atrial
Systole .

e \Ventricular
Systole

Cardiac
Diastole

Figure: One Cardiac Cvcle Y ,' | ,'-- ALY
Duration of Cardiac Cycle: : AR A
Total duration of one cardiac|cycle‘i “abgutn.¢ .e(ond cut of, W"IIC 1
e Cardiac diastole lasts far &bout .41 ecanj " -

o At*lar iystale tasts for*a.»odt sedona”

o Vermr‘llcrsyatnle |cSt‘ or annI C3second

Lubb Shuni:),

VWhah venmcl&s nontract the tricuspid and bicuspid valves close and produce the

':.I‘”l, !l_d ‘Lqu’
Dubb Sound:

When ventricles relax, the semilunar valves close and produce the sound ‘Dubb’.

Hearing:
The ‘Lubb-Dubb’ sound can be heard with the help of a stethoscope.
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Q.9
Ans:

Q.10

Write a note on heart rate and pulse rate. (A.B)

HEART RATE
Definition: e
“The number of times a heart beats per minuee is callf‘d Leart ra v° ' e
Normal Heart Rate: P

At rest or during normal ‘ti"itieQ t:ire beart r"afte'is'-70-tin'.-es-_pi-zr Ininute in men and 75
times per rainute in Wnrne,n \ e =
Fluctuations: e A
The heertrete!f] udtuatées'a 0} depending on factors such as:
= Activitylever,
a1 Strest Lever

Rt

| 1 Mleaburement:

Heart rate can be measured by feeling the pulse.
PULSE RATE

Definition:

“The rhythmic expansion and contraction of an artery as blood is forced through it by

the regular contractions of the heart is called

pulse.”
Feeling of Pulse:
Pulse can be felt in the areas where an artery is
close to the skin.
Examples:
e Wrist

e Neck
e Groin Figure: Method of taking Pulse

e Top of the foot
Measurement:
Most commonly, people measure their pulse in their wrist.
Write a note on blood vessels. (K.B)
BLOOD VESSEL
Introduction:
The third part of blood circulatory system is the blood vessels.

Function:
They transport blood throughout the body.
Types: - % OV
The most important blood vessels in the systh are: [ .'H,;-f:.'. ALY i

e  Arteries . N\ A -t ..__ ._'m YA , ..--,}._:_ M

e Veins = ) .:__..-'_l / _ '-I L LT T T T |

. Cani_llaries ) RYFAR\RER! ' e

NV~ A 0 A 1E=-=S (RWP 2014)

Definitioi! ARRERLIE jﬁ

“The bluod wel néelff wh:c| Larry blood away from the heart are called arteries.”

i }3 tepd Tipo:-

‘aduits, all arteries carry oxygenated blood with the exception of pulmonary
arteries that carry deoxygenated blood in them.
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Structure:
The structure of arteries is well adapted to their function. The Wa|l° OT &an arteiy are
composed of three layers: '
e The Outermost Layer: )
It is made up of connective 'Li.-sa"ue. '
o Theididdle laysr: W
It is'mahle up vf'shootn'musa!es and elastic tissue.

« _fhiﬁl‘ﬂ“_? i Layer:

il iz‘miade up of endothelial cells.
Lumen:
The hollow internal cavity in which blood flows is called lumen.
Arterioles:
When arteries enter body organs, they divide into smaller vessels known as arterioles.
Capillaries:
Arterioles enter tissues and divide into capillaries.

CAPILLARIES

Definition:

“The smallest blood vessels present in the tissues are called capillaries.”

Formation:

The capillaries are formed by the division of arterioles.

Structure:

The walls of the capillaries are composed of only a single layer of cells called
endothelium.

Function:

The exchange of materials between blood and tissue fluid is carried out through
capillaries.

Endothelium:
The endothelium is so thin that molecules of digested fooct- axvgvr‘ Water wl: vas
pass through them and enter tissze fluic, Wac*e omUum sUCh, as ,orbvn, {i¢Xide and
urea can diffuse from the tissie flur' intgblood), | '

Size: . W A :

Capillai s5\ale]so *mdh thct me\ei 'J|()Ud cells need to partially fold into bullet-like
shapes ia arder o pa.;s__.h. odgi them in a single file.
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RN
Y % ||
L 5, L
L1 e

Inner_layer

c=d—  Miiadie lalel |

1 i ] L™
==\ Quterdyer 1 -

Arteriole

Figure: Blood Vessels

VEINS
Definition:
“The blood vessels which carry blood towards the heart are called veins.”
Blood Type:

In adults, all veins carry deoxygenated blood with the exception of pulmonary veins
that carry oxygenated blood in them.

Structure:

The structure of a vein is also well-adapted to its function. The walls of a vein are
composed of three layers as are present in an artery wall.

Difference from Arteries:

e The middle layer of the vein has less smooth muscles and elastic tlssue compared Ln_ oy -
arteries. I W= (0)) :

« The middle layer of vein is comparativiiy) thin. — ' ’“f "

e The lumen of the veins-is, broau: thau mat uf @rterlac, [

o Most vems have flans caliﬁu \¢ai /ey rhct E,re /ent 1?9 DK flow ¢+blood.

Formgflsr of vémlep | '. ™ \

In a tiss| Je \the, (apll at |es L-O A-to form small venules.

oDy .@tnn AEVen:

g Ii'sf the venules of an organ unite to form a vein.
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Q.11 Give a comparison of arteries, capillaries and veins. (K.B)

Ans:

MPARI

N OF ARTERIE

APILLARIES AND VEIN

The comparlson of arteries, caplllarles and veins are as follows

9
5
ﬁ._

Carri blood Asay /|- AI“OV [ excliangeiofy . | Cirry blood towards
, matert aLs Letwien
from, heart heart
A AT L [ blpGa-snd tissues
Thisk _'*133 _____ hicie One-cell thick Thin
Ela\j\;'?;}y 2 elastic Non-elastic less elastic
C -
n Iu~ 5 in walls Thick No muscles Thin
Blood pressure High BP Medium BP Low BP
Valves No valves No valves Valves present

Q.12 Write a note on arterial system of man. (K.B) Ex Q. No 12

Ans:

ARTERIAL SYSTEM OF MAN
Definition:
“The system of arteries which carries blood from the heart to all body parts is called
the arterial system.”
Pulmonary Trunk:
Large pulmonary trunk emerges from right ventricle and divides into right and left
pulmonary arteries, which carry de-oxygenated blood to right and left lungs.
Aorta:
The oxygenated blood leaving the left ventricle of heart is carried in a large artery, the aorta.
Aortic Arch:
The aorta ascends and forms an aortic arch. The arch curves left and descends
inferiorly into the body.
From the upper surface of aortic arch, three branches emerge which supply blood to:
e Head
e Shoulders
e Arms
Dorsal Aorta:
As the aorta passes down through thorax, it becomes dorsal aorta. It gives off many
branches and the important ones are listed here: i '
Intercostal Arteries: I
Several intercostal arteries supply blood tq-+#ibs.  —" N N |
Celiac artery and Superior Mesentorlc Arte rL A
Supply blood to the dlgest VE trar‘f

Hepatic Artary: AR
N

Supplias/clond o thegt |.vef
Renal Arweries: |

_ /\ Dd\l’ cf reﬂal ar jekies supplles blood to kidneys.

These supply blood to gonads.

Inferior Mesenteric Artery:

Just below the gonadal arteries, is inferior mesenteric artery supplies blood to a part
of large intestine and rectum.
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lliac Arteries:
The aorta divides into two common iliac arteries, each of WhICh_dI\”

e Internal iliac artery
o External iliac artery . Y - i f
Femoral Artery: - Do~ AV

1%,

2s into.an

Fil

R

Each external iliac arte*y b*—wms ffnora‘ urxer/ u' l..e npper thigh. It

branchﬁst)ne thu*h Knee, sth anke a. fC_-Dl -

Vein from head region

Superior vena cava
Vein from arm
Pulmonary vein

Inferior vena cava
Hepatic portal vein

Celiac vein

Renal vein

Iliac vein

Femoral vein

Aortic arch

Artery to head region

Pulmonary artery

—Dorsal aorta
Artery to arm

Hepatic artery
Renal artery

Mesenteric arteries

Iliac artery

Figure: Major Arteries and Veins in Human Body

Femoral artery

Q.13 Write a note on venous system of man. (K.B) Ex Q. No 13
Ans. THE VEN YSTEM
Definition:

e

gives

(DGK 2014)

“The system of veins which carries blood from different parts of body to the heart is_

called venous system.”
Pulmonary Veins:

,{

_.l"-""'\-\l

Veins from lungs, called pulmonary vmrs retugm Lne":cxyﬁm@e«. -Dl"fdd *\ it “”Ieft

atrium of the heart. = \_J J, (A \ A
Major Veins: \ N T A

Two majorvigins carrgi..btoeovyr erratéqb%njad Fr@,_ .Eb[ of the body, empty into the right

atrium: 'E-.msé are’. \ '. it

i. Sunerc Ir\,ena mvca [P
LI |"’1ff>ﬂ0f veme.\,ava
“hirhat

tion'ofSuperior Vena Cava:

“ 7 o Head
e Shoulders
e Arms
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Q.1

Ans:

Q.2

Ans:

Formation of Inferior Vena Cava:

Inferior vena cava is formed by many veins which bring deoxygenated Elaod from Hie
legs and lower reglon of body.

The following veins join to form mferlor VEiia cava: - [ |

Femoral Vein: L d

The veins carrying blood from the .lowir-.-g r"e'qicns-: of pur hady jo n together to form
femoral vein: . et

e Caf)
e [oct
e Knea |

Cornmon_1liac\Veln:

‘The-‘eiiioral vein empties into the external iliac vein, which joins the internal iliac
vein, and then both empty into the common iliac vein. The right and left common iliac
veins join to form the inferior vena cava.

Hepatic Vein:

Carries blood from liver and empties into inferior vena cava.

Renal Veins:

Two renal veins carry blood from kidneys and empty into inferior vena cava.

Gonadal Veins:

Two gonadal veins carry blood from gonads and empty into inferior vena cava.

Hepatic Portal Vein:

All veins coming from the following organs drain into hepatic portal vein, which
carries this blood to the liver:

e Stomach

e Spleen

e Pancreas

e Intestine

Hepatic Vein:

Hepatic carries blood from liver and empties into inferior vena cava.

Thoracic Veins:

In the thoracic cavity, inferior vena cava also receives veins from thoracic walls and ribs.
SHORT QUESTIONS (Topic 9.2)

Which systems perform transport in humans? (A.B)
TRANSPORT IN HUMANS

Transport of different materials in human body is performed by two svsfr‘uns

e Blood circulatory system (cardlovascular system) |

e Lymphatic system AR A
Coordination: \ SIEERIER \ -
The two systems are well cnoy d.nuted 1 \d as 30¢ ﬁteu vvl*t sachi oth !
What i |s q clgsed cive ulatory svs rn? (i B) . R (DGK 2014, SGD 2014)

' _Q_LLan CIECSULATORY SYSTEM

Definition;

= |

SNiR is|a type cf r 11\,ulat0ry system in which the blood always remains in the blood vessels.”

_- Ju' N |': xarnpies:
1 [ ]
[ ]

Humans
Other vertebrates
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Q.3
Ans:

Q.4
Ans:

Q5
Ans:

Q.6
Ans:

Q.7
Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

Q.14
AnNs:

Q.15
Ans:

Q.16

AngT

“Ans:

What is an open circulatory system? (K.B)
PEN CIRCULATORY SYSTEM

Definition: - (S |
“It is a type of circulatory system in whichdlyod degs ot remitie, it the ol*\r d yessers”
Example:

. Invertebrates like a. th OVl

What ave th= main rumponenv of huma*' vldod-sirculatory system? (K.B)

The main | "GmpoaNen’s nf hiriai blood cwculatory system are:
. Ellohd .

o “MHeart

e Blood vessels
How is plasma separated from blood? (A.B)(LHR 2012, GRW 2014, BWP 2015, SGD 2015)

SEPARATION OF PLASMA FROM BLOOD
Blood is taken from an artery and an anti-coagulant (a chemical that inhibits blood clotting) is
mixed in it. After about 5 minutes, plasma separates from blood cells, which settle down.
What do you know about blood? (K.B)
Page no 300.
Write the number of RBCs in human blood. (K.B)
Page no 301.
What are the two different types of WBCs? (K.B)
Page no 302.
What are thrombocytes? Describe their function. (K.B) (LHR 2013)
Page no 303.
How pus is formed? (U.B) (SWL 2014)
FORMATION OF PUS
White blood cells die in the process of killing the germs. These dead cells accumulate and
make the white substance called pus seen at the infection site.
What happens in dengue fever? (A.B)
DENGUE FEVER

In dengue fever, there is a sharp decrease in the number of platelets in blood. Because of
this, patients bleed from the nose, gums and under the skin.
What is leukaemia? (K.B)

Page no 304. o~ Nt
Write a short note on thalassaemia. (K.B)_—, o (SR -4(\'_1.5,"500 26;, E
Page no 304. ARIEAR RN A

What is the incidence of 1h& Iassaw"wa in thewo' 12 KB\ )

Page no 304.

On wht at date 'ntematlonel | Qa{Q saem_la y is celebrated’> What is its aim? (K.B)
Page n¢ 30, | IR
What is\an annqefl (19 b, (LHR 2013, DGK 2014, SGD 2014, RWP 2015)

__[hc.ln no 304

Vi/tiat 1S the basis of blood group systems? (K.B)
Page no 305.
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Q.18
Ans:

Q.19
Ans:

Q.20
Ans:

Q.21
AnNs:.
1“ z£
|5r Q

Q.23
Ans:

Q.24
Ans:

How many human blood groups systems have been studied till to date? (K.B)
NUMBER OF HUMAN BLOOD GROUP -

A total of 29 human blood group systems are now recognlzed by *he Ir e tlc nal S_ocLG \/

of Blood Transfusion (ISBT).

How many blood groups axe theie fn ADI) hiocd group syst( m" (k B)
Page no 305. '

Define.sl¢od transfusion, | (XR)

Page ne-%05. ! -

Why the ljipod ot} donot: shéuid be checked before transfusion? (A.B)

Pene no 305!

I t © siniversal donor? (U.B) (LHR 2014)
rage no 307.

Who discovered Rh blood group system and also discuss its basis of classification? (K.B)
Page no 307.

Differentiate between pericardium and pericardial fluid. (K.B) (LHR 2015)

DIFFERENTIATION
The difference between pericardium and pericardial fluid are as follows:

Pericardium Pericardial Fluid

Location
Heart is enclosed in a sac known as | Pericardial fluid is a fluid present between
pericardium. pericardium and heart walls.
Function
It helps in protection of heart muscles. It reduces friction between pericardium and
heart, during heart contractions.
Q.25 Why heart is felt to be present on left side of our body? (U.B)
Ans: FEELING OF HEART
The heart is usually felt to be on the left side because the left chamber of the heart i.e. left
ventricle is stronger and has a thicker wall. It pumps blood to all body parts.
Q.26 What is the mass and size of heart in normal adults? (K.B)
Ans: MASS AND SIZE OF HEART
Mass:
In normal adults, the mass of the heart is about 250-350 grams.
Its size is equal to a clenched fist. 1
Q.27 How can we say that heart works as double pump? (U B‘ NN -
Ans:  Page no 308. - IR A" L
Q.28 Why the walls of the left we ’ltI’IC|€ are e thiic k( stione? (UB) | -
Ans: WAL LS Ol OF 1 THE LIz =FT. /‘:l\."’RI =t
The wWillly )f the- Ien %-/entrir‘ e c‘ire € tr iekest are.
Thicknz -s» '
These ale abOLt a haif mc" 1h|ck
L (Togin ficance:
Mk srhey Have enough force to push blood into the body. This gives an evidence that the
' structures of the parts of heart are adaptive to their function.
Q.29 Name and explain the valves present in heart. (K.B)
Ans: Page no 309.
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Q.30
Ans:

Q.31
Ans:

Q.32
Ans:

Q.33
Ans:

Q.

. J l. iﬁ',’];;;
.50
Ans:

Q.36
Ans:

Q.37
Ans:

Q.38
Ans:

Q.39
Ans:

Q.40
Ans:

Q.41
Ans:

Define pulmonary circulation. (K.B) (BWP 2014, 2015, SWL 2015)
Page no 310. : —
What is systemic circulation? (K.B) e [“AHR 20|14, 2018)
Page no 310. i | | et
Justify that there is low blnod prissure.ir. pJ mipriary circ l|ctILn uBs—

LOW BL OOD PRESSURE NP gg\ﬁ__}ggl_gﬂ ATION
The blood-m pulmorww ciriulation i et lower pressure than the blood in systemic
circulatioh) It,gives sufiiciant time-c biged £3igaseous exchange in lungs.
What i mearit|by; cardiacicycle? Detine heartbeat. (K.B) (GRW 2012, 2015, LHR 2014)

Pageino 311

Definecardias alastole. (K.B) (GRW 2013, BWP 2015)
Phge'no 311.

Define systole and diastole. (K.B) (LHR 2016, MTN 2015, FSD 2014, SGD 2014)
Page no 311.

How the sound of lubb dubb is produced during heart beat? (K.B) (LHR 2016)
Page no 311.

What is the average human heartbeat? (K.B)

Page no 310.

Define pulse. (K.B)

Page no 312.

Write any two differences between arteries and veins. (K.B) (LHR 2016, SGD 2015)

DIFFERENTIATION
The difference between arteries and veins are as follows:

Arteries Veins
Blood Flow
Carry blood away from heart. | Carry blood towards heart.
Nature
Thick and elastic. | Thin and less elastic.

What is vascular surgery? (A.B)
VA LAR SURGERY

Definition:
“The field in surgery in which diseases of arteries and veins are managed by surgical
methods is called vascular surgery.”
Example:

e Thrombosis -
Vascular Surgeon: [ [
A vascular surgeon treats diseases of all p—ms of blned Ci rr‘ulotory >yatum L xceu* tnal o'r
heart and brain.
What is the contributior of Ibr 'e \I lch, in th >thy ofl hurran blood circulatory
system? (2] . (BWP 2015)
A Y™ b'.)| l rR B O \I ’\': ibN E NAFEES

,______ AAT) B

Perlod

12101236 AL,

!— e vvas a physician.
Contribution:
He is honored to be the first scientist who described the path way of blood circulation.
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Q.42

Ans:

Q.43
Ans:

What is the contribution of William Harvey in the study of human blood C|rculatory
system? (K.B) - -
CONTRIBUTION QF WILLIAM HA;\,Q_l [
Period: »
1578-1657 AD
Contribution: : /
He discovared, the pumuingadtics: of heart anG-4he rativdy of blood in major arteries and veins.
How hezrl miuscles are suppl ed vith'blood? (A.B)
| | RONARY CIRCULATION
Ccronary ar 1°.r.ne; and veins are collectively called coronary circulation and it is a part of
dvefemiic circulation.
Coronary Arteries:
The blood supply to heart muscles is provided by coronary arteries, which emerge from
the base of aorta.
Coronary Veins:
Heart muscles are drained by coronary veins, which empty into right atrium.

MULTIPLE CHOICE QUESTIONS (Topic 9.2)

The average volume of blood in adult human’s body is: (K.B) (SWL 2014)
(A) 5 litres (B) 7 litres
(C) 8 litres (D) 10 litres
Percentage of plasma in blood: (K.B)
(A) 35% (B) 45%
(C) 55% (D) 65%
Percentage of cells or cell like bodies in blood: (K.B)
(A) 30% (B) 45%
(C) 25% (D) 85%
Percentage of water in plasma: (K.B)
(A) 60-62% (B) 70-72%
(C) 80-82% (D) 90-92%
Blood clotting protein: (K.B)
(A) Fibrinogen (B) Pepsin
(C) Pepsinogen (D) Albumin
When fibrinogen makes blood clot it separates from blood and the rern'-under is |
called: (U.B) — (e (LH 2 zmm'
(A) Lymph ~{B) Plasma—"_" ) | /7~
(C) Serum V@R WL
The normal PH of Humaq nlor‘d S (k By bt Ly AL (LHR 2016)
(A)72-_ Y VL (B 7.3 '
(C) 7.4\ \ x\ \ D) 75
In the émb yomc awo foetal life:ved blood cells are formed in: (K.B) (LHR 2013)
@) iver L (B) Spleen
" MG Bonz mariow (D) Both Aand B
Average life span of erythrocytes: (K.B)
(A) 100 days (B) 110 days
(C) 120 days (D) 130 days
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10. Which cell play role in body’s defense? (A.B) (SGD 2015)
(A) Erythrocytes (B) Thrombocytes —
(C) Basophils (D) Leukocytes . — s

11.  The average number of leukocytes in ong cibic midis neter ¢fhleoq: (K B),
(A) 3000 to 40000 . © (13} 5000 1p 6000
(C) 7000 to 8000 () 900D ty 16002

12.  The blzac cells whicktg, not.Centein pigments and are colourless: (K.B)
(A) RedBlInodiceliz | T _ —(B) White Blood Cells
(C) Platalets '\ Vo ' (D) All of these

13. - \Which dné is cr agranulocyte? (K.B)

. IR M wmocyte (B) Basophil

' ) Neutrophil (D) Eosinophil

14.  Which of the following prevent blood clotting? (U.B)
(A) Neutrophils (B) Eosinophils
(C) Monocytes (D) Basophils

15.  The blood cells which help in blood clotting: (K.B) (SWL 2014)
(A) Red blood cells (B) White blood cells
(C) Platelets (D) B and T lymphocytes

16. Number of thrombocytes (platelets) in one cubic millimeter of blood is: (K.B) (BWL 2014)
(A) 150,000 (B) 250,000
(C) 350,000 (D) 450,000

17.  Average life span of platelets: (A.B)
(A) 4 to 5 days (B) 5 to 6 days
(C) 6to 7 days (D) 7 to 8 days

18. Which blood cells are the most numerous in healthy human blood? (U.B) (MTN 2015)
(A) Red blood cells (B) White blood cells
(C) Platelets (D) All of these

19. Uncontrolled production of defective white blood cells: (U.B)
(A) Thalassaemia (B) Leukaemia
(C) Anaemia (D) Both Aand B

20.  Which of the following is a genetic problem due to mutations in the gene of
haemoglobin? (U.B)

(A) Thalassaemia (B) Leukaemia
(C) Anaemia (D) Both Aand B

21. The world celebrates the International Thalassaemia Day-Gar. (K. 3) AN
(A) 6™ of May =) zt“ sty AN Y | ( 2.0~
(C) 8" of May \ () 90 of vy, -

22.  Total number of bIood uroup a)stems rocum:ed = h(: Intn‘watlonal Society of
Blood, T i n<fu i KB \
ARTRAR SRR

(A) 25 = AR TR R . (B)27
(C)29 ' ) L o (D) 31
23. _A mulecn& hitcan stimulate an immune response: (U.B)
\ J Y| \/\, ANiEgen (B) Antibody
sl s~ (C) Haemoglobin (D) Immunoglobulin
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24,

25.

26.

27. .

29.

30.

31.

32.

33.

34.

35.

36.

37.

58,

ABO blood group system was discovered by: (K.B)

(A) Thomas B. Cooley (B) William Harvey
(C) Karl Landsteiner (D) lbn-e- Nafees -
Antigens are present on the surface of: ([J.E) | |
(A) Red blood cells . © (B! v/hite klond cells
(C) Platelets (D) Leu: souytes |
Which-£lgod groun coricains.ariigen| A’? “B) : (BWL 2015)
(A) A | A T L —(B)B
(C)AB| |\ e (D)O
b e rscns \,nth hiogd group O: (U.B)
) A rijsaies A and B are present. (B) Neither antigen A nor antigen B is present.
(C) Only Antigen A is present. (D) Both A and B
A person having blood group B can donate blood to: (U.B)
(A)Oand A (B) O and AB
(C)Band AB (D) Aand B
A person with AB blood group can donate to: (U.B) (SWL 2015)
(A) A (B)B
(C) AB (D) O
A person having blood group O can receive blood from: (U.B)
(A) A (B) B
(C) AB (D) O
Universal blood donors: (U.B) (DGK 2015, LHR 2016)
(A) Blood group A (B) Blood group B
(C) Blood group AB (D) Blood group O
Universal blood recipients: (U.B) (SGD 2016)
(A) Blood group A (B) Blood group B
(C) Blood group AB (D) Blood group O
Karl Landsteiner discovered the Rh-blood group system in: (K.B)
(A) 1910’s (B) 1920°s
(C) 1930’s (D) 1940°s
What is the actual universal donor blood group? (U.B)
(A) O-negative (B) O positive
(C) AB-positive (D) AB-negative o
Which organ belongs to circulatory system? (K.B) < (GRWE2075),
(A) Eye (B) Kidney < | [ Ll
(C) Heart . '(mqmmmﬁ WY ([ G0~
The largest and strongest bhambmln eartis: @)\ LV Y (LHR2016)
(A) Right atrium RYZAR! \(B)\Lefr atiior
(C) Lefirye nt icle.~ A ||\ —1D) Kight ventricle
The opziiing h=t\ /éerr v gf t atn % and right ventricle is guarded by a valve called:
(KB 1 4 L
= (A B icuspic vnl el (B) Tricuspid valve
A Fulfhenary semilunar valve (D) Aortic semilunar valve
'i he type of valve present at the base of pulmonary trunk: (K.B)
(A) Bicuspid valve (B) Tricuspid valve
(C) Pulmonary semilunar valve (D) Aortic semilunar valve
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30,
40.
41.
4.
3.
44,
45.
46.
47.
48.
49.
50.
51.
52.

TOGRN

The opening between left atrium and left ventricle is guarded by a valve called: (K. B)

(A) Bicuspid valve (B) Tricuspid valve
(C) Pulmonary semilunar valve (D) Aortic semilunar, velve:
The alternating contraction and relaxation!of hears cnambers: (<. 13)
(A) Systole : L (13) Ciastole
(C) Cardiac cycle (D Pulse iaie
Average.liuinan heartiseat ferminute inaurnsn=KB)
(A)60° | | T (L L (B 70
(©) 80 Wi VL ' (D) 90
Durfing atrial systole: (U.B)
A et 'saia contract (B) Both atria relax
(C) Both ventricles contract (D) Both ventricles relax
In one heart beat, diastole remains about second: (A.B) (LHR 2014)
(A)0.4 (B) 0.6
(©)0.7 (D) 0.8
“Lubb-dubb” can be heard with the help of: (A.B) (LHR 2014)
(A) Stethoscope (B) Telescope
(C) Microscope (D) Sound box
In normal adults, the mass of heart is: (K.B) (LHR 2015, 2016)
(A) 50 — 1509 (B) 150 — 2509
(C) 250 — 350g (D) 350 — 4509
When does our heart takes rest? (K.B) (GRW 2014)
(A) During sleep (B) During rest
(C) During working (D) Never
The third part of blood circulatory system: (U.B)
(A) Heart (B) Blood
(C) Blood vessels (D) Capillaries
The blood vessels that carry blood away from heart: (K.B) (SWL 2015)
(A) Arteries (B) Veins
(C) Capillaries (D) All of these
The tissue layer that is common in all types of blood vessels: (U.B)
(A) Connective tissue (B) Elastic tissue
(C) Endothelium (D) Smooth muscles
In which of the following blood vessels, the blood pressure is low? (\: .5) )
(A) Arteries (B) Capillaries R TALY N
(C) Veins L (DLAIOT these, | Y S0
The blood pressure in arteries is-2.B)-— |\ L 4L o
(A) High ay A _' \(BY Megiuin
(C) Lowvy | | o A D) Very low
Which sf the!foll )wmg bI )c)d v\\w- have valves to prevent back flow of blood? (K.B)
(A) Arterids, 1Y : (B) Capillaries
S(CWNeins (L (D) All of these
hird ugn which blood vessels the materials are exchanged between the blood and the
surroundlng tissues? (U.B) (GWL 2013)
(A) Arteries (B) Veins
(C) Capillaries (D) All of these
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54, These are smallest blood vessels: (U.B) (SGD 2015)
(A) Arteries (B) Capillaries - —
(C) Veins (D) Lymph vessels—-
55. Who discovered the pathway of blood ciiculation?<kB) N[ [«
(A) lbn-e-Nafees . — (13} v/idian: Harvey
(C) Karl Landsteiner [ (D) Louis Resteur—
56.  William-Frarvey wasouin,in: (K.B) g g
(A) 15¢5AD - LT _» —(B) 1578 AD
(C) 1590 /D "1 Vo ' (D) 1592 AD
57. . William\Ha ve) ciedain: (K.B)
. 11627 AD (B) 1653AD
' () 1657AD (D) 1663AD
58.  The pumping action of heart was discovered by: (K.B)
(A) Ibn-e-Nafees (B) William Harvey
(C) Karl Landsteiner (D) None of these
59.  As aorta passes down through thorax, it becomes: (K.B)
(A) Aorta (B) Aortic arch
(C) Dorsal aorta (D) All of these
60. Intercostal arteries supply blood to: (K.B)
(A) Digestive tract (B) Kidneys
(C) Liver (D) Ribs
61.  Caeliac artery and superior mesenteric artery supply blood to: (K.B)
(A) Digestive tract (B) Kidneys
(C) Liver (D) Ribs
62. Hepatic artery supplies blood to: (K.B)
(A) Digestive tract (B) Kidneys
(C) Liver (D) Ribs
63. Renal arteries supply blood to: (K.B)
(A) Digestive tract (B) Kidneys
(C) Liver (D) Ribs
64.  Gonadal arteries supply blood to: (K.B)
(A) Digestive tract (B) Kidneys
(C) Liver (D) Gonads .
65. Each external iliac becomes femoral artery in upper thigh and glves hrdu ICI.’-‘S to; (K7 ,) VL
(A) Thigh and Knee (B) Shank | v L
(C) Ankle and foot | (DLAINOT these, 5 Y [ &L 00
66. Different veins from head:shoulde:'s, Aiu ar msijcinad thgatk; er ard form (K.B)
(A) Inferior vena cava RYFAR' (E:\ Sunerivl vena cavi.
(C) Hepatic portalwain. ™ | ~ \\ (D) Feimoral vein
67. Right grd Teft omimen) |I|a \fem 2ifh to form: (K.B)
(A) Infericrivena cava | (L (B) Superior vena cava
B (@) epatic, hoitet-vein (D) Femoral vein
.<|5%.-_ A lkeiES coming from stomach, spleen, pancreas and intestine drain into: (K.B)
.| (A) Renal vein (B) Hepatic vein
(C) Hepatic portal vein (D) Common iliac vein
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9.3 CARDIOVASCULAR DISORDERS .

Q.1

Ans.

LONG QUESTIONS St

Write a note on cardiovascular disorders. (A.B) (E:x®.No-15)
CARBIOVASCUL AR DISCRDEES

Definition: - '
“The @iz€ases whicki Tiaviole dthe nean* or, 51500 vessels are collectively called
cardiovzZoular disouders”

o These dheasos nawe'similar causes, mechanisms, and treatments.
Rn < Fautcrs:

T8 Jigk factors that lead to cardiovascular disorders include:

e Advanced age
Diabetes
High blood concentration of low-density lipids e.g. cholesterol and triglycerides
High blood pressure (Hypertension)
Tobacco smoking
Obesity
Sedentary life style

e Family history
Major Cause of Non-accidental Deaths:
It has been estimated that cardiovascular disorders are the major cause of sudden
non-accidental deaths in developed as well as developing countries.

ATHER LEROSI

Introduction:
It is a chronic disease. It is commonly referred to as ‘narrowing’ of the arteries.
Causes:
It characterized by the accumulation of the following in the lumen of the arteries:

e Fatty materials

e Cholesterol

e Fibrin
Prime Contributor:
The accumulation of cholesterol is the prime contributor to atherosclerosis.
Severe Condition: } .
When this condition is severe, arteries can no longer expane and 'L, .ur;ac-:t pirbperi
and blood moves through them with dlffu.ulty AT WN [ (o o~
Atherosclerotic Plagues: ' '
The accumulation of cho! e<rerur fec ultc Th) 1h° mLm 1L|o1 cf mulllple dep03|ts called
plaques-within artPrle'r \

Thronibas: | A \
The plaqu'—n can 101 m b’ooc slots called thrombus within arteries.
Emonlus; |

"\ ¥ throrabus dislodges and becomes free-floating, it is called an embolus.
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ARTERI LEROSI
Introduction:
Arteriosclerosis is a general term descrlblnq any harden' u“r"arterj'ike‘e.f '
Cause: ' '
It occurs when calcium 'is decuiud i *hn w1lrs i art" es| It can happen when
athero‘\,.'* os's IS severe. . -
' LEQM
Mezning: | ! nh
1 e termimiyucardial infarction is derived from:
. Myocardium means the heart muscle
e Infarction means tissue death
Common Name:
It is more commonly known as heart attack.
Causes:
It occurs when:
e There is blood clot in coronary arteries
e Blood supply to a part of the heart is interrupted and leads to the death of heart
muscles
Medical Emergency:
It is a medical emergency, and a leading cause of death for men and women all over the
world.
Silent Myocardial Infarctions:
Approximately one fourth of all myocardial infarctions are silent i.e., without chest pain
or other symptoms. A silent heart attack is more common in the elderly, in patients
with diabetes mellitus and after heart transplantation.
Symptoms:
e Severe chest pain is the most common symptom.
e Sensation of tightness, pressure, or squeezmg in cheqt iy
e Pain radiates most often thnft arn~ — | ' o Y “a
e Pain may also radiatu_ to.th nwenaw nccl m ht aim an J back
e o5sof coneciotisness L | |\ -
. "51.&dérl_du_d‘*h'-mgy._(y_cq-ﬂ.t\.--

|4, -
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Plaquein

Dead Heart Tissues

Figure: Atherosclerosis and resulting Myocardial Infarction

Treatment:
The patients of myocardial infarction are treated in the following ways:
Immediate Treatment:
Immediate treatment for a suspected acute myocardial infarction includes:
e Oxygen supply
e Aspirin
e Sublingual tablet of glyceryl trinitrate
e Surgical methods (Angioplasty or bypass surgery)
Angioplasty:
The mechanical widening of a narrowed or totally obstructed blood vessel is called
angioplasty. Most cases of myocardial infarction are treated by angioplasty.
Bypass Surgery:
It is a surgery in which arteries or veins from elsewhere in a patient’s body are
grafted into the coronary arteries to improve blood supply to heart muscles
World Heart Day: )
World Heart Day is held on 28™ September every year thre agAoGt 1h€_ W .ld its ob}ef* AV}
is to help people better understand their perscna risks ot f‘lI‘C'|O /ad qua. Cishrigre
\ ANGENA B I:L,T'" R[S |

Meaning: . _
Anging ppiteris means chiadt pan\ \\

Smet(‘ul S
The paiit njoy m curin’ 1&“* t and often in left arm and shoulder.

Y >_e .m.ltv .
]'t 1510t as severe as heart attack.

Warning Sign of Heart Attack:
Angina pectoris is a warning sign that blood supply to heart muscles is not sufficient but
shortage is not enough to cause tissue death.
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Q.2

What is coronary circulation?
CORONARY CIRCULATION

Definition: I
“Coronary arteries and veins are collectively called coronary eiri; Unatuon aii-is a
part of systemic circulation.”,
Need: - |
Even thougr, the heart-charabers'arg, cartinually“gathed with blood, this does not
nourist‘. et rt 0l us"'ﬂs .

Tiehlocd' SUpPDI v ‘0'ti1e heart muscles is provided by coronary arteries which emerge
{rorn the sese of aorta.
Coronary Veins:
Heart muscles are drained by coronary veins which empty into right atrium.

SHORT QUESTIONS (Topic 9.3)
Define Plaque. (K.B)
Page No. 326
What is thrombus? (K.B)
Page No. 326
Define the Embolus. (K.B)
Page No. 326
Write causes of cardiovascular disorders. (A.B) (LHR 2015)
Page No. 326
What is difference between atherosclerosis and arteriosclerosis? (A.B)
DIFFERENTIATION
The difference between atherosclerosis and arteriosclerosis is as follows:

Atherosclerosis Arteriosclerosis

e It is commonly referred to as a “narrowing” | e It is a general term describing any hardening

of arteries. of arteries.
e It is a chronic disease in which there is | It occurs when calcium is deposited in the
accumulation of fatty materials, cholesterol, walls of arteries.

or fibrin in arteries.

What is a silent heart attack? (U.B)

Page No. 327 : )
Define myocardial infarction. (K.B) (LHP 2015 sw._ ”\114 FS| ) 20 Mo
Page no 327. ) AT AN -

What isthetreatmentof .yocal'iml infa cuon’ RARRR N (LHR -G1-15)

There are, W0 major.ti ealmﬂnu of mycr aru uI |rme\,uon

ImmedizEa \tregtmeaiit n¢ludes 'os '%4 supply, aspirin and sub-lingual tablet of glyceryl
trinitrat. |4 0L L L L

Iast cases of ryecardial infarction are treated with angioplasty.

“ Wiazt {3 angioplasty and bypass surgery? (A.B) (LHR 2013)
Page no 328.
What is angina pectoris? (K.B) (GRW 2014)
Page no 328.
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Q.11
Ans:

Q.12
Ans:

What percentage of our population is diabetic? (K.B)
DIABETIC POPULATION .
About 10% of our population is diabetic. ;
What is the ratio of obese population in Pakistan? (k.5 | |
OBESEPOPUL ATION

According to World Health Qrganizaiiof, i Pabisiar, 1, 7 urban adllts is obese.
What is the-percentage.of adull decth; by caomwa:cv'ar aisorders’in Pakistan? (K.B)
. SEATHS BY, CARRIOVASCULEAR DISORDERS
According 'to| the, durvey of Irederdi Bureau of Statistics of Pakistan, cardiovascular
disorders vuere\raporiec as-tne cause of 12% of the adult deaths in Pakistan.
\Wialt is *he =gsi common cause of cardiovascular disorders in Pakistan? (A.B)
= ' CAUSE OF CARDIOVASCULAR DISORDERS
The most common cause of cardiovascular disorders in Pakistan is hypertension (blood
pressure higher than normal)
Hypertensive Patients:
There are over 12 million hypertensive patients in Pakistan.

MULTIPLE CHOICE QUESTIONS (Topic 9.3)
How many patients are suffering from Hypertension in Pakistan?

(A) 10 million (B) 20 million

(C) 9 million (D) Over 12 million
Atherosclerosis is commonly referred to as a: (K.B)

(A) Widening of arteries (B) Narrowing of arteries

(C) Hardening of arteries (D) Closure of arteries

If a thrombus dislodges and becomes free floating, it is called: (K.B)

(A) Plaques (B) Stone

(C) Embolus (D) Tumor

Arteriosclerosis is a general term describing: (K.B)

(A) Widening of arteries (B) Narrowing of arteries

(C) Hardening of arteries (D) Bursting of arteries

The death of the heart tissue is called:

(A) Atherosclerosis (B) Artheriosclerosis

(C) Myocardial infarction (D) Thalassaemia
Atherosclerosis is a chronic disease in which there is accumulation of:
(A) Fatty material (B) Cholesterol

(C) Fibrin (D) All of these —.
Heart attack may be caused by blood clot in: (A.B) — [
(A) Heart muscles r rB) Heart chambess, | |~ -

(C) Coronary arteries L (P Velns, Y
The most common sympton of m,ur:c rdial irtfalcrion'isy (R

(A) Pain inaeftarm VL B .'B) Pain.in'neck
(C) Pain iri rightarm” ~ '\ . \ \ . _fBj Severe chest pain
Anging p‘(tOT S inGarss) (I’» B3) |
(A) Shest pgin! | IR (B) Tissue death
.QC, Hear? aitacl = (D) Silent death
ViitriaHeart Day is held on: (K.B) (RWP 2015)
(A) 28™ August (B) 28™ September
(C) 28™ October (D) 28™ November
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MULTIPLE CHOICE QUESTIONSE .

T'"'u. ANTS

ﬂ 51 A

52 C

3 ? B

T5T D

4 55 D

4 n 56 B

77 A

Wﬁ C
49 - 59
) - )
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REVIEW QUESTIONS -

In most plants, food is transpgiced in"_r.h.e forrn ol (<R))

(a) Glucose ' = (B)'Stcrost

(c) Stareh / Ve d) ProtErnis
Stomai=-inse whein guard ceils: (W25

(a) Lose waser! | | ) (b) Gain chloride ions
(lc-) 3ecomeituryia (d) Gain potassium ions

‘Trace the pathway of water from soil through the plant to atmosphere: (K.B)
(a) Endodermis, cortex, epidermis, xylem, intercellular spaces in mesophyll, stomata

(b) Epidermis, endodermis, phloem, cortex of leaf, intercellular spaces of mesophyill,
stomata

(c) Root hairs, epidermis, cortex, Xylem, endodermis, intercellular spaces in mesophyll,
stomata

(d) Root hairs, cortex, endodermis, xylem, intercellular spaces in mesophyll, stomata

When fibrinogen makes blood clot, it separates from blood and the remainder is
called: (U.B)

(@) Plasma (b) Lymph

(c) Serum (d) Pus

What is correct about human red blood cells? (U.B)

(a) Have limited life span (b) Are capable of phagocytosis
(c) Produce antibodies (d) Are multinucleate
Which of the following tissue layer is found in all blood vessels? (U.B)
(@) Smooth muscle (b) Endothelium

(c) Skeletal muscle (d) Connective tissue
When do the atria contract? (K.B)

(a) Before diastole (b) After systole

(c) During diastole (d) During systole

Which of the following contains deoxygenated blood in an adult iy m,uﬁ . E)
() Leftatrium b) Pulmaraiv-artoiy | &

N |

(c) Pulmonary vein \ o — () Al of e ¢bove '
Which of the followmq chamk ers hdn tha thigkestwalls-n humas’heart? (K.B)
(a) Righnt rmm v ) \ |\ Lert atrium

(c) Left veritric! 1! (d) Right ventricle
Which of i1 esp Stﬂtl m’-‘l 5is correct about circulatory system? (U.B)

3 b g titrarispolds hurmones

k)*Capillaries have thicker walls than veins
(c) Systemic circulation carries blood to and from the lungs
(d) All are true
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11. Exchange of materials between blood and surrounding tissues occurs in: (K.B)

(a) Arteries (b) Veins

(c) Capillaries (d) All of the abeve A
12. Which of the following is a type of 'eukmyt“" ‘KB,

(@) Lymphocyte - - (E)\E¢sinopnil

(c) Monragcy®@ L oAd)y Alleiine above
13.  Whichs the inllswingis'a fu'f."tIOH of fikman blood? (A.B)

(@) It requiaies koay ternperaidre (b) It transports wastes

(c)t/pro ‘/.iUec.defens'e (d) All of the above
LB “Maivesto prevent the backflow of blood are found in: (K.B)

(a) Arteries (b) Veins

(c) Capillaries (d) All of the above
15. Plasma is made up of water and: (K.B)

(a) Metabolites and wastes (b) Salts and ions

(c) Proteins (d) All of the above
16.  Which of these are responsible for blood clotting? (A.B)

(a) Platelets (b) Erythrocytes

(c) Neutrophils (d) Basophils

17. Find the correct path of blood circulation: (K.B)
(a) Left atrium, left ventricle, lungs, right atrium, right ventricle, body
(b) Right atrium, right ventricle, lungs, left atrium, left ventricle, body
(c) Left atrium, left ventricle, right atrium, right ventricle, lungs, body
(d) Right atrium, lungs, right ventricle, left atrium, body, left ventricle
18. A patient with blood group A can be given the blood of donor who has: (U.B)

(a) Blood group A or AB (b) Blood group A or O

(c) Blood group A only (d) Blood group O only
19.  The death of heart tissue is called: (K.B)

(a) Atherosclerosis (b) Arteriosclerosis

(c) Myocardial infarction (d) Thalassaemia

20.  What happens when a mismatched blood is injected in a recipient? (A B)
(a) Antibodies of recipient’s blood destroy donor’s RBCs
(b) Antibodies of donor’s blood breakdown rec:1p1ent 8 RBCU - .
(c) Both of these can happen AN i
(d) None of these happen giid! such "-s*ns*usmn canibe sare | | L -
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Ans:

Ans:

3.

Ans:

4,

J [, W
|

B

Ans:

6.

Ans:

7.

Ans:

8.

Ans:

9.

Ans:

10.

Ans:

11.

Ans:

UNDERSTANDING THE CONCEPTS

How would you relate the internal structure of root with the Up*"kp of, water ano

salts? (U.B) -

See the LQ.1 of (Topic 9.1) ;

Define transpiration anc rzlate it“witiv cell\surfaze\end with siomatal opening and

closing. (U.R) '

See the LQ.20f LTopic-9.!

How da c.nfe ‘ent factors a‘l fect the rate of transplratlon’? (A.B)

See the i Q.4 of (Tiopic 9:x

Trerisnivatics-isa necessary evil. Give comments. (K.B)

Shethe LQ.5 of (Topic 9.1)

Explain the movement of water in terms of transpirational pull. (K.B)

See the LQ.6 of (Topic 9.1)

Describe the theory of pressure flow mechanism to explain the translocation of food

in plants. (K.B)

See the LQ.7 of (Topic 9.1)

List the functions of the components of blood. (A.B)

See the LQ.1 of (Topic 9.2)

How do we classify blood groups in terms of ABO and Rh blood group systems?
(K.B)

See the LQ.3 and 5 of (Topic 9.2)

State the signs and symptoms, causes and treatments of leukemia and thalassaemia.
(K.B)

See the LQ.2 of (Topic 9.2)

What four chambers make the human heart and how does blood flow through these

chambers? (K.B)

See the LQ.6 of (Topic 9.2)

Compare the structure and function of an artery, a vein, and a capillary. (K.B)

COMPARISON AMONG ARTERIES, VEINS AND CAPILLARIES

CHARACTERISTICS ARTERIES VEINS CAPILLARIES

12,

J' “\Lins.

Function Carry blood away Carry blood towards | Allow exchange of
from the heart the heart materials
Thickness Thick Thin One-cell thick
Elasticity Elastic Lesselastic | J<Mon élasti¢™ | |\
Muscles Thick  Thim _jj;:_ Doy ="~
Blood pressure _High () IR AREE “riedium
Valves Ahseitl | [ [ | Pleskint | — || | Absent
T T Oxygd n;i\ '-__'|T'._”[56auxygenated Can carry both as
Type of e d  (excentiol T (exception: they connect
1o F uimisaiy artery) Pulmonary vein) arterioles & venules

CuDraw dnaqwms vVhICh can illustrate the origins, locations, and target areas of the

frair arteries in human blood circulatory system. (K.B)
See the figure of LQ.12 of (Topic 9.2)
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13.

Ans:

14.

Ans:

Draw diagrams which illustrate the areas and locations of the main veins in human
blood circulatory system. (K.B)

See the figure of LQ.12 of (Topic 9.2) - s

How would you differentiate between athea osclerc:r ahd arteridsileTes. s’J (R.Ey

The differences between athe’0° 270di< ariaar: U‘I(.Sf lergsis ale-as oIIows

mmm eidr L =" Arteriosclerosis

Main pathoizgy ) ¢ 3 Narpviinga’ arteries Hardening of arteries
Cause | '\ [\ \ 'Dbpnsite-on the artery walls Deposits in the artery walls
______ Agenis | AL Cnolesterol, fibrin, dead cells Calcium deposits
O Rleguasidipssits | Deposits form atherosclerotic plaques | Deposits usually do not form plagues
J | W Thrombus Accumulated plaques give rise to No characteristic thrombus
formation atherosclerotic masses called thrombi formation, but lumen
which can partially or completely obliteration may be present.
occlude an artery lumen.
Relationship with | It involves arteriosclerosis in advanced | It is a form of atherosclerosis in
each other stages. advanced stage.
15.  State the causes, treatments and prevention of myocardial infarction. (A.B)
Ans:  See the LQ.1 of (Topic 9.3)
SHORT QUESTIONS
1. What are lenticels and where are they found in plant body? (K.B)
Ans: LENTICELS
Introduction:
A lenticel is an airy aggregation of cells within the structural surfaces of the stems, roots,
and other parts of vascular plants, especially woody plants.
Function:
It functions as a pore, providing a medium for the direct exchange of gasses between the
internal tissues and atmosphere
Location:
These special openings are found on the stems of some vascular plants, where they allow
gaseous exchange.
2. What is the role of potassium ions in the opening of stomata? (A.B)
Ans: ROLE OF POTASSIUM IONS IN OPENIN FSTOMATA
Recent studies have shown that stomata actually open and close due to the moveriEl o
potassium ions in and out of guard cells. _ L
Blue Light: | [«
Blue wavelengths of dayliaht ope1 stomata Ly aclo qu I' to flow mlc the guard cells
from the surrounding epiarrimal-esfis) \Waier Losvaely {lows\th es€ ions into guard cells,
and stomatapen as their. tirgidity incieasas,) -
3. Definé.the cahesion-teisinn thﬂec}t% (K.B).
Ans \ COHESIONENSION THEORY .:l\ISIQN THEORY

Accerdingito this theory, '*7e mechanism by which water (along with dissolved materials)
|= serrierl pwaid through the xylem is transpirational-pull. Transpiration creates a
p ¢squre difference that pulls water and salts up from the roots.
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4.

Ans.

Ans:

What do you mean by sources and sinks according to the pressure-flow mechanism? (K.B) -
SOURCES AND SINKS 1 :
Sources:
Sources are exporting orgens, suchas:
o A inature leaf

o A Rdrage Qrygan

|v

: JS’_

Q s are areas of active metabolism or storage, such as:
e Roots
e Tubers
e Developing fruits and leaves
e Growing regions

Storage Organ:

A storage organ is capable of storing food and exporting stored materials. The root of
beet is a sink in first growing season. It becomes source in the next growing season, when
sugars are utilized in the growing of new shoots.

What are the two main types of white blood cells? How do they differ? (K.B)

IYPES OF WHITE BLOOD CELLS
The following are the two main types of white blood cells:
e Granulocytes

e Agranulocytes
DIFFERENTIATION BETWEEN GRANULOCYTES AND AGRANULOCYTE

Feature Granulocytes Agranulocytes
Cell features | Granular cytoplasm Clear cytoplasm-. e
Cytoplasmic Present, visible on staining -, y Ab%nl ' Vo |
granules _ T\ ____:_-____ VO™
Formation | Red bone-magrow ")~ 1} |\ | 14 \Lumr phmd t|35ue
Nucleus _. | Multi- Iobe_L_-,___._:;__'__'_ _ _*' | USirgle [
TypW | .Eoomopmlh,_ba;@oﬁm> 1eut.ophlls t/ly(;rrw]g%tce;t’es
- T 0~_|er_?1._|3_ Kill parasites Monocytes: Produce
B - Break inflammatory substances macrophages which
Furictions Basophils:  Prevent blood clotting engulf germs
Neutrophils: Destroy small particles by | Lymphocytes: Produce
phagocytosis antibodies and kill germs

BIOLOGY-9 336



Chapter-9 Transport

6.

Ans:

Ans:

Ans:

You see pus at the site of an infection on your skin. How is it formed? (U.B)
FORMATION OF PUS )

"H._

White blood cells die in the process. of killifigithe germs T hese Gead chls accurufateand
A

make the white substance fatled pti= :een at thi invection; site.| A

What rcle d Hes thln pe rcardizl fluid 31ay’> (ABj '

ROL ECFPi; I-\JC/—\HDIAL FLUID

il r.c- fiuid between the pericardium and heart walls is called pericardial fluid.”
Function:
The presence of this fluid reduces friction between the pericardium and the heart walls
during heart contractions
Define the terms systole and diastole. (K.B)
SYSTOLE AND DIASTOLE
Systole:
The period of rhythmic contraction of the heart is called systole. It is of two types:

i. Atrial Systole:

The phase in which both atria contract and pump the blood towards ventricles

ii. Ventricular Systole:

The phase in which both ventricles contract and pump the blood towards body and lungs. The

phase in which the atria and ventricles relax and blood is filled in atria is called diastole.
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KIPS ASSIGNMENT =
, _ 1%, L \./;
LET’S DRAW & LABEL} AN D ;,,7&\.\

(A) Double Circuit Circulation of Elood | ~ Lf/ﬁ

Instructions:
e Trace the patternsand-marks <he lapels—

(B) Human Heart

Instructions:
e Trace the patterns and marks the labels
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CUT HERE

I SELF TEST N
I Time: 40 min ; oy Mz.r_k‘s‘ 30
I Q.1  Four possible answers A, B, C and D tC each_quettion .c‘;e givén' rhak. tne’correct
: answer. ' atdaR\Re _- (W (5%x1=5)
| 1 Percentage ¢f watewin plasnia:“K.B)) _
| @eos2 |\ (L LT By 7072
: (C)[e0-829 A (D) 90-92%
' J|, ) \/hich blood cells are the most numerous in healthy human blood? (U.B)
' (A) Red Blood cells (B) White Blood Cells
(C) Platelets (D) Thrombocytes
3. The type of valve present at the base of pulmonary trunk: (K.B)
(A) Bicuspid valve (B) Tricuspid valve
(C) Pulmonary semilunar valve (D) Aortic semilunar valve
4. Through which blood vessels the materials are exchanged between the blood and the

surrounding tissues? (K.B)

(A) Arteries (B) Veins

(C) Capillaries (D) All of these
5. Hepatic artery supplies blood to: (K.B)

(A) Digestive tract (B) Kidneys

(C) Liver (D) Ribs

.2 Give short answers to following questions. (5%3=15)

Define stomatal transpiration. (K.B)

Q
1
2. Which systems perform transport in humans? (K.B)
3 How pus is formed? (A.B) A | | \ o=
4

What is the basis of blood grup s_\/._i-*-_%m_s‘./ (K.B), WA

5. What is-argiha pectorist KB}/ / B
Q.3 Answei the follolving| Quéstions.ir getail. (6+4=10)
(a) . Diah a labkid|Ciagram of human heart. (K.B) (6)
Eo () | Descrine 'sonesion tension theory. (K.B) 4)
\ J|| L hNote:
g Parents or guardians can conduct this test in their supervision in order to check the skill
I of students.
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