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Xll-Biology Chapter# 1 Page# 3

HOMEOSTASIS (Botany & Zooiogy) E3

The mechanism, in which the internal environmental conditions of a cell or an organism
are maintained properly by means of SC”‘WEUWOI’Y processes, is called Homeosl;sis.
The external environment or conditions, in which an ore
continuously. The components of external environment 3
etc. Similarly, tissue fluid and sap is the internal enyi;
respectively. _

In order to maintain the internal environment, the organism resists, manages or adjusts it
by its own internal fluctuations. The chemical composition of tis,sue fluid must be kept
constant. Thus, maintenance of the internal environment constant is termed as
Homeostasis. Homeostasis 1s necessary for the cells to perform their vital activities.

ASPECTS OF HOMEOSTASIS:-
There :arq three aspects of homeostasis.
{. Osmoregulation:-
It is Al of regulation of solute balance
gene clWe organism and its g .
2. Excretion:- '

It is tl of removal of ni
acid frgm :

3. Thermoregulation:- = =

' tain the intern{
Mﬁnﬁ!:! ternal enviroimepgth

Feedback System: |
w%ica prdtesse

maintain homeostasis. Homeostast® requires cHcll a0

The check and balance mechanism is cAjld )
control this feedback system but it is ultimate] i c Saaklad

When any change in the internal envirQhme e niace: A A h
receptors and immediately reported to the control centre (Brain) which decides about
the appropriate response and sends its instructions to the effector, which plays its role

anism lives, may fluctuate
are temperature, water, acidity
'onment of animals and plants

PILOVYd [ VPZ02-€20Z2 NOISS3IS [ IAWLINID TVIILLOVNd [

ESSIQN 2023-2024 [E PRACTICAL CENTRE [ SESSION 2023-2024 [E PRACTICAL CENTRE [E

S

| and brings the substance back to normal. The feedback may be negative or positive.
[CONTROI CENTRE 2)| < Dl S [IRECEPTOR (1)]
" @ S Feedback : I :
> |EFFECTOR (3) e
Messages Respon ding . Intormation
Organ

Negative Feedback:

_ Negative feedback refers to the opposite effect produced in relatioq to any cbange
n body fluids. For example, when we take sugar, the level of glucose is raised in the '
blood. It triggers the mechanism, which decreases the level of glucose back to normal.

Positive Feedback:
Positive feedback refers to.similar effects produced which leads to the

PRACTICAL CENTRE
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childbirth process begins, each succeeding
il continue until completion.

enhancement of change. For example, once
event makes it more likely that the procesg

Membrane
Cell Placed in Reptures ,
Pure Water Cellsswollt:t_lsotonic

ion
No Water Movement

€202 NOIssas & SJIINID IVOILOVNG = 7

Osmoregulation in Marine Fishes:

The osmoregulation problem in marine ﬁSth and anim
the fresh water animals.

dam e lower solute copee
external v ). A salt-water fishffo

compensates 1t b drmkmg sea water and p

out throu0 saves water and disgofe
of urine w te concentration.

als is opposite to that of

Osmoreoulatlon in Car en"ous Fishgs:
Mm # es -1.e. sharlg @
hyp 1 asSures of body fluids

concentration of urea in theg

DS !an.not CRaILEe
avmu I ana cating
food as they constantly lose it through breathing and by disposal of waste.
dehydration is a major problem of terrestrial animals. Arthropods and vertebrates
became the most successful animals because they develop a number of adaptations to
maintain the1r osmoregulation wh1ch are as follows :

Waterproof External Covermg. 2

To preyent water loss through external surface, vertebrates like reptiles, birds and
mammals have waterproof keratinized epldermls Similarly, the arthropods have
developed waterproof cuticle.

NQISS3S [ IHINTD IVOILOVMd [E $Z0Z-£20Z NOISS3S [E IHINID TvOILOvNd [ ¥Z0Z-

In terrestrial arthropods, splracles are the only opemng for exchange of gases.

Storing and Excretion of Solid Wastes:

Reptiles, birds and insects excrete uric acid as nitrogenous waste, which is
insoluble in water and it is stored temporarlly in cloaca where water 1s reabsorbed from
it before its removal from the body in semi-solid form.

The embryo develops 1ns1de the egg which i is covered by the shell that prevents
water loss. \ :

' 2024 [E PRACTICAL CENTRE
SRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [ SESSION 2gp3-2024 [ PRACTICAL CENTRE [ SESSION 2023-202

BREANEAD TYWOILDVYHEdA = vZ0ozZ-£2Z02

" DIR.ACCTICA T D AT —



FOR GETTING ALL SUBJ NOTES , GUESS PAPERS IN PDF . CONTACT ON THIS NUMBER +923261121543

—

J

; 5 Xll-Biology Ch
Use of Metabolic Water: gy Chapter# 1 Page# 5

Some mammals like kangaroo, rat ete. make use of water yroduced during
breakdown of body fat. o o the
Storing the Waste:

Mammals do retain some ure

a n their kidneys, where it helps in re-absorption of
water.

EXCRETION IN ANIMALS: (ZOOLOGY)

It is the elimination of waste metabolities water, salts and nitrogenous waste.
Disposal of waste is an important step of homeostasis for water and solute b
different groups of animals, different nitrogenous substances such as
uric acid, creatinine or trimethylamineoxide and hypoxanthine. efc are produced. These

substances are produced where there is catabolism of protein or nucleic acid.

alance. In

amm()ma ured,

Excess of these substances can cause convulsions, coma, or death. Here, only
three of them grogas ey gl

VOIlLOVYd [E P2Z0Z-€20Z NOISS3S [E FHINID TVOILLOVHd [E

Proteins

Fn nAm"ino'acids
0 n E [ ] l .
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5 | s
, >
N
D)
v
)
>

(9
=
0
| >
>
0
z
| N ; . . <
‘ Most aquatic animals, Mammals amphlblans Blfd? mfeg::;;‘:l? x
including many fishes sharks some bony fishes lePU es, 1a o
\ 5 { : A
m
s ()
@
' 0] (@]
& [EA: S

NH; e h R SANVAN \;:’»,%a
’ ' 'O=C\ NH, HT (f' 9 X
. Ammonia C \N/ L

O
) * Uric acid 9
Th o
>
r
0O
m
\ % V) T n
: . SR " t 5
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EXCRETORY PRODUCTS AND THEIR CORRE
OF ANIMALS: (ZOOLOGY)

Ammonia (NH,):

oluble in water and y
dissolved in water. Th;
| with large quantity o
energy for remova|

|ﬂh| S
These are \nnll gaseous molecules and are h |y
en

—
el ol

diffuse very rapidly across the plasma membrane, even W
NH; is highly toxic. Its toxicity can be reduced when dilutec
water. Excretion of ammonia is advantageous, as it does not reqllllL
However, its removal requires a lot of water for its dilution.

, _ ; : .. animals, particular|
This type of removal is associated with aquatic anim lp th 'y
. : . PR oo died animals, the enti
freshwater animals. For the removal of NHs in soft-bodied animais, t re
body surface is involved.

Urea (CO (NH2)2):

ly less soluble in water and about 100,000 less toxic than
a‘“moJﬂﬁlV“ can be tolerated by ans G VLD ULVt savse

Ter_restrlal animals such as mammall

the exchnl\Bgenous wastes switchell ¢
Clhv ammonia to urea eg

addition to mammals, most

imphlblans sha
[Mtﬂjlg!tlv sorutne n i

PTOST~EZTOS N,

LOVXIS =T

ION 2023-2024 [E PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [

EXCRETION IN DIFFERENT ANIMALS (ZOOLOGY)
Excretion in Hydra:

In hydra, nitrogenous viraéte ié ammonia. Hydra has
no excretory organ. So ammonia is removed from the
cells of endoderm in gastro- vascular cavity from where it
is expelled out through mouth. While ammonia from
ectoderm is removed directly in water whxch Is present
outside the body. g OF i P

Excretlon in Planariai.

w

Planarians are the animals wbere ‘the excretory
system becomes noticeable. gt

The excretory productm planarla is ammoma A
i j
v . ; 1 e‘

PRACTJ[‘CAL"CENT]RE ;
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Excretory Organs:

The excretory system consists of a series of
branching tubes, the outer ends of which open in flame
e excrefory tubules also open outside through e

cells whil

Flame eall

[\OI'CS.
Exeretory pora

Flame Cells:

Fach flame cell is a cytoplasmic body, which is
hollow inside and bears a tuft of cilia which beat like
flickering flame. The flame cells are bathed in body

fluid.

Mechanism: :

The soluble product, ammonia alongwith water,
diffuses from the surrounding cells into the lumen of
flame cells. The beating action of cilia propels this

solution intom cam @Oy geanal from where they are

excreted anmxcretory pores. During the

movement OL exciet 1d, the water is redDsgi ;

required by t ) agmand urine is passed ouff i

cells functio Bl ulator. Most of the
ul1ro

or excreted 10 g here they are remoy

food. M iwflame cells as§
EXC ORM:
Earthworm has  well d e
0S I ¢ [

Structure: : ;

Each nephn'dum is a coiled. tube, opfnian
both sides but segmental nephridia are open o '
side only. Intemally, the nephridia are provided
with 4 canals. The canals are ciliated and glandular. b
The segmental nephridia open outside the skin by [[Ciliated '&\& 7‘/

|
\

AVOILOVYd [E #Z0Z-£20Z NOISS3AS [E IFHINID IVOILLOWVHd & J

SESSION 2023-2024 [ PRACTICAL CENTRE [E SESSION 2023-2024 [E' PRACTICAL CENTRE @

Staight

| nephridiopores and are termed Ectonephric  ||\aphrosto v =

' nephridia while septal and pharyngeal nephridia y.fg(

! open in the alimentary canal and hence, these are Termrinkdih| Neprdosore
) excretory duct

known as Endénephric nephridia.
' NEPHRIDIUM |

JPZ'SZOZ NOISS3IS [E FHINID VIl

Physiology:

The nephridia are supplied wi

i -l
th blood capillaries. The nitrogenous waste matter

dissolved in the blood is absorbed by nephridia, (Glandular cells), passes o_ut 'th_rf)ugh
ciliated cells and is excreted out. Septal nephridia, which are provided with ciliated
funnel, also absorb waste product from coelomic fluid. Salts are reabsorbed by blood

capillaries. The excess amount of water is reabsorbed in long tubes.

: .
PRACTICAL CENTRE
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EXCRETION IN COCKROACH:

In cockroach and other insects, the
organs are malpighian tubules.

excretory
Physiology:

Cells of the malpighiap tubules absorb the

excretory waste alongwith some useful syt

: stances \
present in haemolymph, I (}e lateral part of fhe Malpighiap
tubule, selective re-absorption of ygefy) substances Tt
occurs and uric acid s discharged into the rectum
Rectum stores uric acj k" ! '

‘ -. 01d. for the 1e-absorp.l'|on of salt Rectup,
and water. So, uric acid becomes almost dry and
passes out with faeces. Dot Colon e
EXCRETION IN MAN: (ZOOLOGY) Cockroach-Alimentary Cana]

with malpighian tubules

CAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE &

J“t“he salt and water balance, the
ex I f man and other mafh
> dnu Al

EEE
n Importa

Homeostasis wa

supports the vital actiyi'.ti'evs of the kid ;

are as fdllows.

Role of Liver in Balancing the Salts ‘
(i) Metabolism of Carbohydrates and Lipids: ‘
e Liver maintains the qoncer_itfation of glucose in the blood. If glucose is in excess.

it is converted into glycogen and stdred in the liver.

e  When fheré s shortage of glucose in the blood, the stored glycogen is converted
- into glucose and supplied to body.

e Ifglycogen is reduced, the amino acids may be converted into glucose.

e  Liver removes lipids from the blood either by their oxidation or by storing these
s fat. ot '

PRACTICAL CENTRE

CENB-14; BLOCK-1, -GULSHAN;E:_IQBAL KARACyL ®: 34976530-34812547-34984762
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(ii) Deamination and Urea Formation;: i el
The body cannot store excess proteins or amino acids. So, their excess amount is
immediately broken down. First, the removal of amino acid takes place. It is known as
Deamination. Amino group is supplied to carbohydrate for respiration. As ammonia is
toxic, 50 it 18 converted into urea, a less toxic substance by urea cycle and then release;i

in the blood, which carries it to the kidneys for excretion. This entire cycle is known as

ornithine cycle.

R

|

amination of
Deani 2(NH;) — C ——COOH Amino acid

Amino-acids \

The Amino group 1s

remove i
acid wit
formatioflof’

ammoma

—

e

TICAL CENTRE [ SESSION ENTR i
2023-2024 [ PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [ SESSION 2023-2024 | :
8 E PRACTICAL CENTRE [
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Ammonia

NH3 CO.’Z ‘

(..

Citruline

. r\
T NH; The hmh v toxic
‘ \ H,0 Ammoma‘rcacb units

CO, from respiration to

(Ornithine) form Urea (Ornithine

Arginine Cycle)

Urea

(Ornithine Cycle)
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(iii) Breakdown of R.B.Cs:

Jin .Globin 1s broken

. , ot
T LR g " : y ' aem (mdg
RBCs are broken in the liver by. WBCs into h acids are Iecycleq

) . ' ) : on and amino
nto amino acid while jrop is removed from haem. Iron and

into haemoglobin.

(iv)  Production of Bile;

o AL . . <« hile pigment (biliverdin,
Bile is a yellowish green alkaline fluid, which contains bile pig

bilirubin) and salts, like sodium |

cholesterol, phospholipids

sodium taurocholate

vicarbonate, sodium glycocholate, sodium t of brok |
Ty 2 . art 0 €

and mucous. Bile pigments are the uemeg n

i st S W i ino acid an
BCS. Its globin is broken into its constituent amino ¢ d
recycled into new protein molecules.

haenmglobin of worn-out R

Bile salts are mvolved in emulsification of fats,
(V)  Detoxification:.

Liver can modify the structure of many drugs and poisons to make them harmless

For example, Hy 1 peroxide, a by-product of many chemical pathways, is a highly
toxic sub n'oken down into Hydsausimans Ixvye a iy v
which e rcells.
(vi) Fo ] Cholestrol:

Ch@fesig @I hiefly synthesized in fhe Tryer ifgit
bile. Its excess amount is converted jntd m-
ja | . E!' ' | | | #
v nnﬂ iom = |

Due to its 'efﬁéient bloo

mpey

E [
ESSION 2023-2024 [E PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTR

P —
L7 TEELALTTD TRl
C-EZ0Z NOISSIS [E JAAINID IVIILOVMS [F] PEZOZ-EZ0Z NOISS TS 7
AV

(viii) Storage of V_itamins:

Liver stores a number of vitamins sug
as Iron, Copper and Potassium. ,

‘Gall !
Bladder
" Bile duct +

(ix) Purification of Blood: EU U :

Many poisonous substances are produced during metabolism by disease-causing
* parasites, other poisons including certain drugs and alcohol are takeq out from the body.

PRACTICAL CENTRE
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: Xil-Biol
(x) Production of fibrinogen: ogy Chapter# 1 Page# 11

The liver manufactures an important blood protein, called fibrino hicl
gen which is

vital for the clotting of blood in wounds,

(xi) Production of heat energy:
The liver produces a greal deal of heat as by-pr
ol at as by-product of sands '
reactions which take place within the cells. CLETaRS o S
URINARY SYSTEM IN MAN: (ZOOLOGY)

Human kidneys are two in number, cach 12cm long and 6.7cm in diameter and
beam-shaped. A thin tube, the ureter comes out of the concaye side of each kidney and
extends downward to a single large body called bladder. The bladder opens into the
urethra which leads to the body surface. The bladder end of the urethra is normally held
closed by means of ring of muscles (a sphincter) which controls the release of urine

from the bladder.

Uret'Hra' -

Kidney tubule  ——

Glomerulus |

Bowman'’s capsule y
Collecting duct f

Renal artery -
Renal vein

Arterioles leading into and ou
of a glomerulus

Ureter cut away to show

+ pyramids

Pyramid

Ureter

Waves of peristalsis
force urine down
To the bladder

Urino

L.S. OF HUMAN KIDNEY

)
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; : \
KIDNEYS: solour an(l’mCElSUFGSG |
n |}

f

rown |
In man, there are two kidneys. Each kidney, is b {in the [ower part of th

( |
are situate |
an seed- Shape
kidney is D€ P ll
oncave. On the concave M(l l

the hilus. Hilus is alsg lh §

in width and 12cm in length. The two kidneys
abdomen on each side of the vertebral column. Each
structure. At one side, it is convex while the other side is ¢

there is a depression called hilus, The ureter comes out | rom

=

A
\

site from where the renal artery enters and renal vein comes out

Internal Structure of Kidney: ]
The interal structure of the kidney shows the following sructir® wiea ot S8
Cortex:
[tis the outer brownish region.

Medula

dﬁi “:ale yellow region.
Pyran

one-like structures prj s
pelvis fl‘F Gnal parts of pyramids.
Structure of Nephron: i

MORE!LL.

(1) Renal Capsule

tructural and
on may be di

023-2024 [ PRACTICAL CENTRE [{1 SESSION 2023-2024 [ PRACTICAL CENTRE [& ’

() Renal Capsule (Malpighian Cap
It consists of a cup-shaped, doubls
Bowman’s Capsule which contains a netwe

Y
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“blood caplllanes called Glomerulus The blood - n.eme R :ln/:r::nrey

vessel which enters into Bowman’s capsule is || AN G'li"er""*s i
known as afferent vessel which d1v1des and % g SA \\ \([ .
redivides to form thin-walled. glomerulus Thls. § 2 @A\ N \- q:_,g_”
opens into efferent vessel. ok : é é’ )/" S 1 r f_,-f
@2): Renal Tube. , "; éve;‘;f\ [ P4 '—n; .

It is a tube-like structure Wthl] is internally |} & 2 ; i i
lmed by ciliated epithelium and glandular epithelium. || 2 < | %
Itis divided into three regions. ; ] § | , 1‘

& 2| !

(a)  Proximal Convoluted Tubule.
" Itis the anterlormost convoluted part and is

S

&

5

b

o}

connected w1th the Bowman’s ‘capsule. This 5
portion is meant for tubular reabsorptlon of the ﬁltrates such as Glucose, Amino acid, )
. . 3

>

-

0

m

4

-

X

m

Loop of Henle with
Capillary Network

|

Ascending Limb

NaCl efc.
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(b) Loop of Henle: Xil-Biology Chapter# 1 Paget 13

It is U-shaped, present in / .
p the Medulla of kidney. It ¢
ascending limbs and is the site of reabsorption of onsists of descending and
of water.

(c) Distal Convoluted Tubule:

.h. is a highly coiled portion of nephron. Iying in the cor .
secretion. ying in the cortex. It helps in tubular
REQU‘_LA'[:()RY ‘FUN(TTI()NS OF KIDNEY: (20

The kidney performs reg@ory ﬂmctioml) A0S

Y{2

0,
ULTRA-FILTRATION, REABSO
YORP
() COUNTER-CURRENT P EXCH o0 [UBULAR SECRETION AND

Ultra-Filtration:
When the blood reaches the glumerulus, it is filtered due to the following reason
o I S

» Diameter of Afferent arterioles is much larger than that of efferent vessels, iith

ventr 1cle’[ ‘ k :
» Wall of }Ewurﬂapsule 188 ‘oieve-like

plasma protem and blood cells to pass.

74

The rest of the nephrons are a ﬁltrate retmery

When the filtrate passes down, Sodium ions are actively pumped info peritubular
Joride ions follows passively. Due to this, Osmolarity of blood is
n blood. About 60-70% salt and water are
d amino acids are returned to the
a plentiful su pply of

caplllaly and then Ch
changed and water moves passively 1
reabsorbed at the proximal convolulated. Glucose an
blood. Glucose is only re-absorbed completely because there 1s
s in the membrane of nephron.

bout 1.5 litre of urine dally depending upon the amount
shown below.

carrier molecule

E FHIN3D 1VIlLLDY v (
dud = vzoz- %
€342 NOISS3S [ -1
: JHINID 1vOIL ¢ W] s
OVed [E $20Z-£202 NOISSAS [FE IWLINAD TVOILOVEd [E ¥20
J 2-€20Z NOISS3AS [E 38.1.N33 ,
IVOILOVEd [E

~ Human beings produce a
of liquid they drink. The full extent of reabsorption 13
| leak from collectmg duct. This creates a hypertonic

wn out and Letumed to circulatory system

R

A
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«al wbule
Proximal tubule Dista

Bow | Glucose and o HCOs
OWman's NaCl H;0 amino actds Nat
capsule W\ r\‘(\'/\
Some [r i |
ome poisons l 1 drugs Collecting duct
! : and poiso — — |
Filtrate : —_—- !
H>0 “ORTEX _— - - |
_— - .0
Salts (NaCl, etc. ) MEDULLA &
HCO, ' i |
H' L’
Urea NaCl
Glucose, amino acids some ‘J AR (
drugs ;
Urea
Reabsorption - B
Active transport R l
Passive transport — ‘ 1

Secretign
(activd = 0 “
b t10n occurs at distaliconval

hydrogen ions, ammonl are eliminated

Mﬁﬂi hich escaped d
Eﬂlﬂnge' :
It makes no differe drink &

e a by sWeating. Kidhd

| sodium one’s body excretes OI Conserves.
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L. Counter-current mechanism.

2. Hormone-induced mechanism.
Counter-current Mécnnnisrn: _
_From the loop of nephron, the filtrate
flows downward in the descending limb and the
upward inascending limb. This is‘.ceun’ter-
current flow of filtrate. It allows the nephrons [| [ '
whichv are deeply penetrated in the medulla to aud f
produce concentrated urine and conserve water. Y Ay %
FlI‘St in the ascending limb of nephron, Nat and | K
oGl and ‘some salts passrvely diffuse out in the % i
tissues of medulla, hence salt concentratron is il
reduced in “tubule. But water does not come out a
¥

distal convoluted tubule

20Z NOISs3s 3 FHUINID TVOILOVYHd [E +Z0Z-£20Z NOISS3IS El SUINIOD TUDILOVNA [E] PZOZT-EZO0Z NOISSTS [T FTMLINTD Thdid 2 irdbad &7

from tulbulc, as this paﬂ is unpenneable to
water As the salts move in medu]la here the

concentrﬂatlon of salts 1s mcreased Another
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ul Countercurrent mechanism
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© this increase in ¢ _—
ise of this 1 @ concentration g lcakagc b XIl- BlologyChapterﬂ1Page#15
u

cau:
re
mcdulla- a_ from co]]eetmg duct in

As concentration in medulla i Increag

. " { ' c

medulla. (This occurs because the deqre
1t5CC“dmL limb encounters an incre

d, wa
" ter moves from ascending limb to
asing number of w

asing
& Concentration of solute

J
This ensures that water wil] continue tq 0 leave
medulla because it has high concentration of salts, € descent limb and it comes in

ater molecules in the
).

Thus. the fluid, which passes from distal cop

vol
but as the ¢ collecting duct passes down, water iffise ulated, to cell cortex is isotonic

S out into me
oo dulla. Urea also passes

conserved. Thls is counter-current multiplier.

The other counter-current 1S com

osed
runs parallel.to.loop of henle. 4 of Vasa recta, the blood vessels which

Only 1080 s through the kidne
: ys and passes as thro h N
blood flow 19%8 speed and prow Al ugh vasa recta. The

gradient of nIh‘n)n -
HORMQN D MECHANISM (
%r tlal tubules an|

reabsorbed and the urine rémains dilu,te-.'
Aldosterone: ‘

Aldosterone enhances the sodlum re- absmptmn So, less sodium is excreted when
the body has too much sodlum when aldosterone secrefion is inhibited, less sodium s

reabsorbed and more is excreted.

~hen solute mcreases in extra cellular fluid, the hypothalamus inhibits

Finally,
as thirst, which

saliva production. The brain interprets the ensuing dryness in the mouth
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18 the carly sign of dehydratlon, and one seeks fluid.

ADAPTATION OF KIDNEY FOR WATER CON ShR\’ ATION:

Mammal’s kldneys are well adapted for the conservation of Water.
e depends on- the length of loop 0

The degree of congentratlbn of urin

~ There are two types of neph{oglen\he kldney

“‘(“ I % ‘, 4 " 3

(ZOOLOGY)

f Henle.
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J Xll-Biology Chapter# 1 Page# 16 m
uxta Mcdullnry Nephrones: ‘

These nephrons |

ave longer Henle's loop for greater reabsorption of water and
Cause concentration in yp

ine.

Cortical

ne
Juxta medullary nephron P

| Renal cortexa

Renal medulla

JOIN

Corticalnephrons:

Thf have smaller loop o
Composi on rine:

31 ter and 5% sd (hﬁ
us dlsorders 1 fec

Glomerular

=] vz0z-£20Z NOISSIS [F FMINID TVOILOVHd [ YZ0Z-€20Z NOISSIS [ IMINID TVOILOVNL [

NS Proximal —
Glomerular - Glomerylar convoluted convoluted _‘
. capsule - - tubule tubule ¢f Collecting
HZO.Q—- duct

K
=

A

H,0 <= ‘g‘

1 F W
Reabsorption of Water )

O : loop of pea "
L NC R v R hron g ST\ 2
- fhemer Excretion
|
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("mllhoSiﬁ"“ of Urine

L
|;§I
; »
5 -
Y o
}f 3
y y ~anne wactse p 5
[ Nitrogcno i o 0
f o grams 90 i o ring) 5
Ceatinine 1-2 gramls m
| [ammonia grams nz:
{| |Jicacid Igram | (&
|
: 1|2
E K
4| Fsiive lons Neﬁatlv lons 8
,- orides 8
g| | Sodium S
' ML tassium _ Sulphates |'r
4 ' |' O}
=
; :

Mag sphates
AlumanUl
Calciu

s (Z00LOcCY

mACTVCE AL

—

KDNEY R

MOREM

gmerally complicated Ry infee
e stone is formed diuags

718 calcim ]

Oxalates are present in green ve geta

SESsSIO 20232024 1=

sonesie.by caIC|um phosphate and urc a5|d is 1 nANE
Wﬂmu g

precipitated outdurlng urlne formatlon and accumulate Iaterto fom stone

Lithotripsy and Surgery' “/ e \

The kidney's stone can be removed mostly by urgery, but presenly, lithotipsy
cm be used or the removal of stone In lihotipsy technique, sone.peseit in kidhey,
utrorgall bladder tbe is broken Wlth shock waes wichism adhmnetliestmolog)
In his process,shock waves are focused on stone from.outside-the-bedy-andwhen the

3S [ IHINID vorlov :. 7
-

stone is broken in small fragments; they are passed through-urine
LR a8

Renal Failure:

E seEss:
ON 2023-2024 E PRACTICAL CENTRE (5

[72]
7]
0
z
>
8
. i V| g

| .4 " N

| "

A " s T A ¢ B
& nephrons partlcularly its gl%merulus part. As a result,the nitogenous wastes starts E
¢ 0
E accumulating in ti(opd&h,;’(;l;,leads tgtsympotoms such as nausea,vomiting,loss of g
iy appetlte and weal ness In sveré'cases it rnay lead to coma and death. 2
é A . g

i u 1 ™ ri ‘ : & n’?
3 Iy y I ®

anz17.34984762 L
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DIALYSIS:

{ cannot reMOVe Wase
¢
In chronic renal failure, the function of the kidney 13 oh dialysis. There

! " | throug
Products. So_ to remove the waste, the blood of patient i treate”

are 2 maip types of dialysis.
l) I‘]' 8 .
aemodialysis: s o
\ blood is circulated
ai this process:
15 cleaning the blood. In ficial kidney- Dielyze1 g

-Hacmo-dinl_\;sis me¢

through a machine, which contains a dialyzer, also called arti

m
tWO spaces separated by om one sid¢ s blood through
ebD 00
dialysis fluid on the other side, The waste and excess water pass from th
membrane into the dialysis fluid

embrane and
thin membrane. Blood passes fr

'2)  Peritoneal Dialysis;

-avity lined by a
This method involves the following: the abdormen has peritoneal €2V

lled with
thin eplthellal membrane called peritoneum, This peritoneal cavity is filled a

dialysis 1S the body through a catheter. Excess water and wastes pass
throug into the dialysis g 258 IS T s 5

day and requires an abdommal Incision, Wl ic

kidney is done again and fo; H

transpla

3) Kidne Trans la
n i lj as a tempor i

!rﬂt&ung kldney isfitr

ION 2023-2024 [ PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE &

life is 10°C to 35°C for most of the Organisms. The temperature Miuences directly upon
the membrane properties and cell metabolism.
Thermoregulatmn m Ammals.

Ammals obtam heat energy from two sources i.¢. from external source or internal
source. ,

External source is solar radlatlon or indirect radnatlon ete while internal source is
metabolic activities of cells.

CLASSIFICATION OF ANIMAL ON THE BASIS OF TEM PERATURE
There are two types of ammals according to their thermal characteristic.
(i) Poikilotherms '

(ii) Homeotherms

JP]RACT][CAL CENTRE
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)
1i1otherms (Cold- ) ;

pml\ll(’“‘ (Cold-blooded Animgq). XIl-Bio| )

3). ogy Chapter# 1 Page# 19

=

(Having variable temperature)

Poikllomcrms‘ are those animals wl
10S¢ ho
d

environment. Invertebra y lem
i ates, fisheg, PeLature changes according to

the
amphibiang

~nimals. I
aninx and reptiles are cold-blooded

Homcothcyms (Warm-blooded Animals)

(Having constant tcmpcrature)
Homeotherms are those anin

1als whose body temperature d

d remains constant an

s not change according to thei
doe 8 1T eNVironment . Mammals and bird
s and birds are homeotherms.

However, both the terms are discar
discarded because poikilotherms maintain their body

temperature while homeotherms change  their body
endotherm have replaced these terms, | G REPeiiTe: So, egfothern i

Ectotherm: : il
Ectotld glblaure those that absorb hea Ak Aeot
produce low™ heat. Invertebrated ' . &
ectotherms. Fo a
Endothefm n
l I ]

eterotherms:

VOIlLOVYd [E PZ0Z-£20Z NOISS3S [E 3I™INIO TVvIILOVid

ose that generfte

1n this group.

mcluded in this category.

Mechanisms of Thermoregulatmn in An "R |
tivities of animals. Aquatic animals have

| the fluctuation of temperature over a
s show many

Temperature influences the metabohc ac

stable environment while Terrestrial animals fee
24 hours period. To adapt and tolerate the temperature fluctuations, animal

structural phys1olog1cal and behav1oura1 rt?spo_nses '.

Physiological Adaptions:
There is slight change in blood mrculatwn

Change in the rate of metabohsm
at evaporates

N/

kin surface.
Cooling accurs when Swe from §

>
>
> Activation of certain muscles. - \
! o temperature
> Energy is lost from the body as Jatent heal, which reduces the body e‘ p

Behavnoural Adaptatnons.

E J™INT
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sOCO

|
| The arterioles contract yhigp, i X-8iology chapters 1 e L4
wcnltd P Tess bloog OWards skin and hes -
etab0||sm' and heat loss ig
The rate of metabolism jg ‘”ClL‘ISul by
Y Secreti

and (hyroxin in the long term,
Conﬂ action of Hair Erector Muscle:
Due to cooling, the hair erector |
form a film over the skin forming
ghivering:
In cold conditions, shivering 00CUrS which generates o
grown Fat: dtes heat in muscles.

-2024 T PRACT\C AL CEXNITRE © %

scles cop
ract and hai
]dlrS Y » o .
an "]Slllatlon become errect and

Some mammals posses brown fy which is
and shoulders and this tissue produces hegf rapidly.

subcutaneous Fa lon°
In mamm in adipose tissug

conductor of heat, so heat is conserved. This mechan

g and aquatic mamm whale and walrus.
Behavioral Mech@ni

» Organisms move to warmer locatlon

-~ MOREH
» Human lothesser woollen clot :

heat.

a special tissue found in between neck

VPILOV¥d [ PZ0Z-€Z0Z NOISS3IS [E ININID TVIILLOVNY =

In case of increase in temperature above the set point, hypothalamus and other
parts of the nervous system detect and sends signals to the system that increases the
blood flow to the skin and causes sweat glands activation and sweat is evaporated for
cooling.

In cold temperature, the cold receptor sends the unpulse to hypothalamus and it
signals to inhibit the heat loss mechanism and activates the heat-producing mechanism. |

This mcludes constriction of superﬁmal blood vessels and stimulates shivering
and non-shivering mechanism.

Fever (Pyrexia): .

When the body temperature i above normal tempexattue 1e. 37°C or 98.6°F, it 1s
called fever. ; , '

' Fever is caused due to bactenal or, viral mfecnon Fever is caused by pyrogens, -

2024 [ PRACTICAL CENTRE [ SESSION 2023-2024 [E PRACTICAL CENTRE & SESSION 2023

which are released by macrophage (Leucocytes) This fever mhlbltS the growth of
pathogenic micro- organlsms ‘

F
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Xll-Biology, Chapteri 16, Page# 3

SUPPORT AND MOVEMENT 16/

Support:  The support may b
of skeleton as known as support

MOVEMENT:

e define as the stability provided to the body by means

The move i ange i iti
ment is the change in position of g living organism from one place to

another place. OR The displacen
: ent covered by a livi ani '
another point called movement. OR R o g ot 1o

[he movement is a dis
placement from one point to ¢
AR anthel', and occur
levels of the organization called movement. ot

LOCOMOTION: It is the type of movement

escape from predators, find a mate, distribute

of an organism in search of food, to
offspring, avoid dangerous condition,

OVHd [ P202-€202 NOISS3AS [E IHINID TVIILOVHL [

maintain pogjti id unnecessary products called locomotion.
In terrest 1 eed for support is mzeresesserm= .
provide it 9¥KeWat er.

STRUCT SARY FOR LOCO
Three struc re ssary for locomotion
1% : 't B

It E> !n!b!dy and maintai

2. MUSCULAR SYSTEM: emmm
: i ffi tpapt of the

3. THE NERVOUS VSYS;I'EM:_ :
The system which conU§1 and co’dr%liﬁaté t

HUMAN SKELETON

N 2023-2024 [©] PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [

|

SKELETON:

The skeleton is the hard part or hard plates of the body which provides a definite shape
to the body, provide support and surface area for the attachment of muscles, it store salts
and minerals, produce a hormones hold

osteocalcin and also produce blood, it also :
protect the vital organs of the body like c..ur?t _,
brain, heart, lungs and livers and it help in - gneoysbore e
locomotion or movement called skeleton. — ponEs |

(UNDER MICROSCOPE)

BONE | eV v |

A : Compact bone S .
o It is the form of connective tissue which e ::/“t
composed of different cells. Lk ; |

e The ékeletal bones are bdifferc_nt in their .
shapes and size but they are similar in 2

e e
PRACTICAL CENTRE
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their structure, formation, and function. 4

* The major piece of bones consists of an extracellular matrix,

* The extracellular matrix of bone is woven from flexible strands of collagey, fibg
and hardened by crystals of calcium phosphates 10 to 20% water and osteobla, 5

* The process is known as ossification or calcification; which takes place i, :
presence of vitamin ‘D’ which is necessary for calcium absorption from the blogg

and milk.

e The major part of a childes diet contains a good source of calcium and Othey
minerals.

DISTINCT REGION OF BONE:
A long bone has three distinct regions:
Epiphysis: The terminal regions of —Launaeconianngosieocytes Osteon o compatt bong
bone are epiphysis. They are cancellous Napy
or spongy parts of the bone. Each part

has sm: ring cross-linked
regions ﬂ lae.
The e d with red bone

marrow, whi uces 20% of blood
cells th t 20% of the total

Treeciize of spongy
[ione

mass of flle

Diaphysis: The mlddle x:efmn of long

TORENE
S

Cortical bone forms almo

rtlcal bone

mostly calcium phosphate. In the center offe
The Haversian canal contains the blood suh

The medullary canal is located at the center of the bone. It is a hollow space lined by a
honeycomb-like structure called the spongy or cancellous bone. The medullary canal
contains the bone marrow, the site of blood cell production.

1
2
|
E
2
r
¢
g
3
n
c
]
m
)]
)
o}
2
3
8
3
R
B
h)
)
>
]
=
0
>
r
0
m
3
-
)
m
Metaphyis: A region between the terminal and the middle reglon is metaphysis. o)
Outer and Inner Covering of Bone: @
The outer covering of bone is the periosteum and the inner layer is the endosteum. a
Periosteum: It is used for the attachment of muscles and their tendons. It also provides 9
a pathway for blood and lymph vessels. 8
The endosteum is a soft, thin layer that lines the inner cavity of long bones. It has §
progenitor stem cells. These osteogenic progenitor cells develop into osteoblast whicl™~-%
secretes the bone matrix, and chondroblast which secrete cartilage. .
It plays a key role in the healing of fractures by producing new cells that are necessary | -
for the fusion of bone. ci:
BONE CELLS: 5
There are three types of cells assomatqd with bone. F
\ o
]
X
m
-

w
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Xll-Biology, Chapter# 16, Page# 5
€se¢ are progenitors that secrete matrix around
1 later becomes compact bone.

Osteoblast cells when isolated from the
alled lacunae, become osteocytes. They direct
nage, hastening (fast healing). Osteocytes also

i. Bone-forming cells (osteoblasts): Th
themselves to form spongy bone whicl
ii. Mature bone cells (osteocytes)
surrounding matrix in the space ¢
osteoblasts to the site of the dag

phagocytize the bony matrix that will start the action of osteoblast.

iii. Bone dissolving cells (osteoclasts). These cells are responsible for breaking down

the composite material in bones. They help in the demineralization and repair of
bone.

STRUCTURE OF CARTILAGE

It is a type of soft flexible
connective tissue surrounded by a

layer called perichondrium. It is

SESSION 2023-2024 [ PRACTICAL CENTRE [

T T

@| formed by chondroblasts that

: produce chondrocyte cells. They are . i l;..‘ < »

£ | abundant in agimathe cartilage, - (R G g s
¥ § These CJ It tracellu%ar i /"‘-o \

S | matrix, Wik e mixture AR -

< _ mm pam N

5| of protein proteoglycan formed by - J l I
_ E chondroiti protein and some offie : s (@ 8velon

g | cartilage. cartilage also contaiffs : B Richgare o

embedded in an amorphous material. These #bes M : il T 1 0 o&

= It also forms
p of the nose. In all

N 2023-2024

body. It has a smooth surface that allows
tissues to slide easily. - B
LOCATION: It is present in between the
ribs and sternum, nose at the bone surface in
many joints. '

o FIBRO CARTILAGE:

It has matrix-containing bundles of

collagen fibers. It is the hardest among
other cartilages.

LOCATION: It is present as an intervertebral disc, in the knee joint and the
pectoral girdle. .

o ELASTIC CARTILAGE:
It is the most flexible and strong cartilage.

LOCATION: It is located in the pinna of the ear, external and internal auditory
tubes, epiglottis, and larynx.
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ENDOSKELETON: o
“The skeleton which is found inside of animal body and the muscles are attache(1 .
the outer surface of skeleton is known as endoskeleton.”

The Endoskeletons support structures, : 5

that reside in the animal body. It is | i ‘SHOUL:EFi b

also found in few invertebrates such o UPPER LIMBS: 64

as sponges and sea squids. The ‘

endoskeletons of vertebrates are the SKULL: 28.
most -complex and versatile. The [EIGUE g

vertebrates  are  supported by & S
endoskeleton which is composed of VERTEBRAL |

y - ¢ GOLUMN: 26 &
two types of connective tissue like Sl
bones and cartilage which are develop
from mesoderm (3" cellular/germinal
layer) andiits ¢ by muscles. =
THE ETON: =
e The adult human endoskeleton : R
o The ody weight composediofhadaskel

e The newborn baby having about 300 pneggll ST i) f i o

m:nl .!O!Caﬂbedlwden ,.

1) Axial skeleton pRAt 2 1 n
2) Appendicular skeleton 33

JON: . & O
The skeleton, which is found on central axiff
or body axis called the Axial skeleton. -
The axial skeleton consists  of sku S — Soapula g
vertebral column, ribs and stemum L ACT A ‘
1) SKULL: :

The skull « composed of cranium, jaws, = Vertebral column
sensory, capsule and suspensory or facial 7N
bones. o < PN /A ‘ unm"s} e
« CRANIUM: ' e , . -
The cranium is also known as brain box #; B s
which is composed of 8 bones of which
some are paired and some are unpaired in

Sternum (breastbone)
Humerus
Rib cage

their numbers, the Parietal and temporal are (igh) o oy
paired bones whereas frontal, ocmpltal (.n::;'.';') : \J
sphenoid, and ethmoid are unpalred . o 1N SVAY X
Details of CranlumBones o L'}{ Fibula R | B s
L. frontal (D ® o iy TR
( 5. Gt L™ ' ey
1‘\‘,”'“'» L. -
2 panetal (2) IRCA St ,,\U‘“ [\ T 3 |
3. temporal ‘-‘-(2)' o el ) '.'»“"’" )
x,\ LY . '{'" A . 'v\\}"" Lo ¢

i;?ﬁguovug R
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Xi-Biology, Chapter# 18, Page# 7

L 4. occipital (n
5. sphenoid (N
6. ethmoid (D
(5 | JAWS:
e The jaws are of two types called upper jaw & lower jaw.

e The upper jaw is fixed whereas the lower jaw is mobile
e The jaws contain teeth

* The teeth are off various types called incisor canion premolars and molars
® The teeth are embedded in sockets called alveoli.
I C M M

. w2l 2ed '8
® The dental formula of human is == 29 _ 9% _ !
2:1:2:3 8 SR
: The lower jaw having a single bone called dentary.

SENSORY CAPSULE:

The Sensory capsules are of two types called:

1. Nasal 1

The Nas “ssociated with smell
2 AanE o

The Auditory capsule is associated with hefiri

The Au afifile having three bonesfp
like mal nﬂd stapes.
SUSPESORY AL BONES:
4 faci
(ﬁﬁlﬁinupports it.
€ .o

19VHd [ v202-€20Z2 NOISS3S [ IHINIO TvOILOVHd [ ]
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&y, Mandible (1)

m = ol

7 mm— |
palatine bone @)
zygomatic bone 2)
nasal bon¢ (2)
lacrimal bone ' )
inferior nasal conchae (2)
Vomer 5 o)

Hyoid Bone: A :
A single bone which is about “U” shaped found in petween A v 3
“the skull and the postcranial skeleton called the hyoid bone. with Vertebrae

And provide attachment of the tongue and muscles of the oral

Cervical
— Vertebrae
()

cavity. D 8
VERTEBRAL COLUMN: | i
The vertebral column composed of a basic unit called o
vertebrae; the vertebral column composed 33 vertebrae of

which oniy 26 can be count. Vertebral column can be divided pp

into 5 distinct region like cervical region (neck region 7),

| thoracic region (12), lumbar r;gion(S), Sacral regxon(S:l)la{xd 3
caudal region(4=1). Itis present fron.x_llh‘e skull to the peb \;12, Y—:_—i ot
to from backbone. It has 33 bones which are called .verctle rae. .
These are named according to their location in the po e.g

PRACTICAL CE NTRE

' ALK N 34984762
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al column has 4, Cuny "y

. (he vertebr :
Normally the Wy \

ioht column.

cervical, thoracic, lumbar, and pelvic. -
i ; an the stre
Which provides more strength than the S

O . NOTE:
Cervical vertebrate---------------- / — 1

‘ 12 The femur is th
Thoracic vertebrag«-------=--=--- g bones of the bo
Lumbar vertebrag-----------=-=----- J FUNCTIONS
Pelvic(sacral 5 & caudal 4)-------- 9

The endoskele
3) RIB CAGE: ‘
The ribs are in 12 pairs of which 10 pai
whereas last two pairs are free called
10 pairs the first seven pairs are known

* 1t provides

rs are fused in 1'ront'
floating ribs out.ol
as true ribs Whl'Ch
Jast the 3 pairs

e It gi‘.’ix the

* ltalso pro

1o move.
are directly attached with sternum \\‘hCICd? Shatl byunests i
are known as false ribs because they are atta Ici
: calcium ¢
of coastal cartilage. Floating ribs

4) STERNUM:

The stemum is a single bone which is foun
attached.

2) APPEND'C ETON: . "Ar::rmr‘.'icv.‘

limbs and girdles,

The limbs are tv d forelimbs and
hind limbs, the g}y two types called
pectoral girdles Jfid 18idirdle.

Forelimbs: The forelimb d in pair
iS l¥nes like:

and each S
Humorou r .mcarpal 8,
metacarpal 5, phalanges 14,

bs: The hind limbs

pair and € ) consis#® of 30
bones like: Femour 1, Tibia 1, Fibula 1,

Patella 1, Tarsal 7, Metatarsal 5, Phalanges
14. ' :
PECTORAL GIRDLES:

The pectoral girdles are also known as

shoulder girdle which is-composed of two rami(Parts) and each part composed of two
bones called scapula and clavicle the pectoral girdles having a cavity called glenoid
cavity by which the head of humorous get articulate.

PELVIC GIRDLES: |

The pelvic girdles also known as hip o
girdles which provide attachment to hind
limbs and also back bone.

The pelvic girdles having two half and
each half having 3 bones called ileum,
ischium and pubeius all 3 bones joint to
form single bone called in nominate, The
pelvic girdle having a cavity  called
acetabulum by which head of femour get
attached.

d in front chest region by which the ribs i

Phalanges hone

Pelvic girdle

I
ezoz NOISS3S [E SFHANIOD

yya @ vZ4ZE

0%
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j

NOTE: Xll-Biology, Chapter# 16, Page# 9

The femur is the longes
: ongest ar A
ity i .1d slml_\gcst bone whereas auditory ossicles are
y present in the middle ear They ¥ty sound ssicles are the smallest
: arry sound waves.

FUNCTIONS OF SKELETON:

< [ ni 1 a | ¢ S n ¥ \ W y | I n 1S

It provides a Supporting framework for the body
* It gwesithe body its particular shape

[ ] l ¢ v ST G
t also protects various organs and, in collaboration with

to move. muscles, enables the body

* The bone marrow produces blood cells

dnd stores and supplies the minerals lik
, s e
calcium and phosphorus to the blood.

N

lOvHd [E v202-€202 NOISS3S [ FHINIO AvYOILOVHd [E !

CARTILAGE BONE N
i .\
origin Mesoderm origin
f atrix
r ike ti ‘
.‘ Gel-like tissue ' ' iz e
I Lacunae - a >

&= ' 'q‘g I

BONE 8 | =
O ESTENEE
~ Bone is strong and nonflexible ibic c 1
connective tissue. ; .
It has hard matrix made of proteins, Matrix is made of proteins and
calcium and phosphorus. ' . sugars.
It cannot be bend. ' It can be bend.
Canaliculi connections are present Canaliculi connections are absent
between bone cells, osteocyte. between chondrocytes.

P : A _ It provide support and flexibility to
It provides shape and skeletal supports {1 body and also smoothen bone

to thgody” AR surfaces at joints. ~
A It is found in nose, ear, trachea and
It forms skeleton. ey faighik.
Avascular Highly vascular

‘ . ' Nerves in matrix
TN neiveesmait St Nepyes e

.l

o

: . ok e a1l S
| ]P R A C T!Qémmﬂ@ . 24076530-34812547-34984762
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x N
JOIN " ¥

- , . L are join called jojp
The joint may be defined as the point at which the two bolzgsare ittache i Jbonté .
bones join together by means of ligament and the musc S by

g

means of tendons. : )\ R
TYPES OF JOINTS: corflage: ‘
Broadly the joint is divided into three types: R =

Fibrous joints. . : Q" "
Cartilaginous joints "{,‘;’21‘5"5, :
Moveable joint. (Synovial Joints) /: 4

1. FIBROUS JOINTS: Al .

A joint where connecting bones do not show
ani' movement and remain fixed by dense |
connective tissue containing collagenous fibers
is a fibrous joint.

2. CARTILAGINOUS JOINTS: W b i
A Joints where two bones are joined by hyaline or fibro cartilage 1s a cartilaginous join
3. MOVEABLE JOINT: (SYNOVIAL JOINT)
A joint where considerable movement of the bones is
possible i eable joint. These joints are of
two typ
HINGE JOINT:

This typegaf jew tgeermits movement at a Birlg
one plan lﬂments are flexion, gndle
and exanflle the elbow joint, kndg j

joint, and the joint between the phalangesfio
an

NTRE
2024 [ PRACTICAL CENTRE [z SESSION 2023-2024 (£ PRACTICAL CE

T:
Following are the types of hinge joints:
PIVOT JOINT:

SSION 2023

—~ r - e
VCOZ-€20Z NOISSIS [E] JHINID IVOILOVE (5] PZOZT-ECOZT NOISSTS L[57 FTEHLNTD TIUL

¢ movgfient and i§ fouics
elbow joint near the hinge joint. At this jofht
rotate the palm upside down. The joint betwes
and spine is also a pivot joint, which allows fh %
I. SLIDING JOINT: ¥ ‘ 3 _ _
This can be seen at the ankle or wrist. At this joint bones ~ Slightly Moveable Joints
slide over one another to allow movement of the wrist or &

ankle in many directions.

Il. GLIDING JOINT: ¥

The joints between the vertebrae are gliding joints. At
these joints, the bones move easily over one another in a
back-and-forth manner. Gliding joints make ' the
backbone flexible. WY ol
PARTIALLY MOVEABLE JOINTS: ,
These joints permit a little movement e.g. ribs are
attached to vertebrae by partially movable joints. These
joints permit ribs to move up and down during breathing.
b) BALL & SOCKET JOINT:

These are the most freely moveable joints. At these
Joints, the bone shows its free Movement in all
directions. The movements possible are = flexion,

PRACTICAL CENTRE

B-14, BLOCK-1, GULSHAN-E-IQBAL KARACHIL  : 34976530-34812547-34984762
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extension, abduction, rotati ! ,
STRUCTURE QF. lr(:gl‘o’lg Ran Circumductjon e o X:;Buologv, Chapter# 16, Page# 11

s Ou Cl'i . ol 3
SOCKET) LE JOINT (BALL & oo™
. e "

Th_c mowment Jonts are encased in - houlder
art}culatmg surfaces of the bm;es In a fj
articulator cartilage. The joint Cu;‘:clco
' p : SULe
lined by a synovial membrane e

Clavicle

brous capsule; the Hu -
Sule; the FUMErus Nyand'

vered by a layer of \"\

(fibrous capsule) is kg’

fluid. This fluid acts as a lubricant 21 secretes synovial \%‘

the friction at joints nt and buffer, it reduces

el Jomts and absorbs the Sxcstd heat b cs i

generated during movement of the bones, ke e tron

SKELETON RELATED DISORDERS:
Some of the skeleton-related disorders are.

DISC-SLIP:
STRUCTURE OF DISC IN VERTEBRATES:

The vertebrae in the ¢ : :
gl il:]l:]r;dn sk.eletc.m contain an inter-vertebral disc, it is a cushion-like
semi-fluid nucleus pulpous which acts as a rubber ball to give

o

a disc its el ompressibili
1 : d ‘

uring Walkmg, 1T, running, and to a leg o i
CAUSE OEDISC SLIP: T -
Seye.re or su| al trauma to spines f
bending fo lifting a heavy obje
co Jlt usually inv@l
of by protrusio !
nuclets pulpous: IO presses on thE

inal nerves exiting from the

The shoulder joi
as follows: SIS

OvHd [ 202-€202 NOISS3IS [ 3IHINIO IvOILOVHd & l

TREATMENT:
Take prolonged rest on a hard bed. The uffe
helps to repair the damage. If this fails, then
removed by surgery.

SPONDYLOSIS:
It is a disease, which causes immobility an
of the joint of two vertebrae, particularly of the nec

adjacent vertebrae narrows.
- EFFECTS:

The most common effect 1S
which results in severe pain in

TREATMENT:

d fusion of vertebral joints. It is a deformity
k where the space between the two

the pressure on the nerves emerging from the spinal cord

the neck, shoulder upper limb, etc.

ps the affected

ng a hard coll

The pain is relieved by wearl ar around the n;ck which kee

vertebrae, a bit, apart and hence the pressure on the nerves Is released.

ARTHRITIS: ¥

Arthritis is an inflammatory or degenerative disease that damages joints.

SYMPTOMS: .
swelling of the joint, and

The most common symptoms of the disease are pair?,.stiffness,
immovability. Chronic arthritis includes osteoarthritis, rheuma

CAL CENTRE

I PRA CT ]! A R« 34076530-M812547-34984762

toid arthritis, and gouty

*RACTICAL CENTRE E: - :
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Xli-Biology, Chapter# 16, pag 1

,\
CAus
ﬁ ; {0 an iniu['y, or Son'letimes 0
%Y be hereditary, may be due fa jiral infection due to an 1 i1 ONly
ue : 'tary, may be due to a vira ; hich make the cartilage p.
© 10 aging, Iy this disease, the deposits of calcium, Whi ar

he bones of a joint. The Membry,

denatyg
€ the g o LA =217 ent g,
inj the smooth and flexible cartilage betwe d, which consequently legqq to

NI the jojng thickens; fluid production is decrease
INCreased friction,
PES OF ARTHRITIS
. . 2 ‘om repeated
_Osteoarthritis: Itis developed when joint cartilage breaks down from rep Stress, |
18 the most common for thritis.
S orm of arthritis. [ D¢
© mo ' , r back.
Anl\ylosmg Spondylitis: It is arthritis of the spine ”S“_ally %y ﬂ'letlowe
Gout: It is the deposition of hard crystals of uric acid . i S't or virus ¢
heumatoiq arthritis: 1t is a disease that causes the immune system YR
Ellje Synovial membrane in your joints.
reatment:
The only remedy is the replacement of the affected joints by flmf%cml iloll(nts mad yo L
rubber and plastic. Artificial joints are often used to replace stiff hip and knee joints,

SQ|AT|CA:

o y stabbing pain radiating throughout the sciatic nerve. It results i
nju €1

;L d €d (

: T@Nlnal sciatic nerve, wifc olopeg Tt !
mproper administration into the iliac veiff.

Effectthe ahi

’.H.HSI several lower limbi o SneC]) 4 -

€come nearly useles

movement is Jost,

Ea!c!n!ry 18 very slo :
°
Though bones are strong some
tures re m t may tvllSiag
automobile accident falls, efc. In old ‘

AZC W0
fractures occur more frequently. A brokefj b
TYPES OF BONE FRACTURES:
Simple Fracture: A simple fracture is JYSeEmE=
cracked but does not break the skin and is not exposed. .

A compound fracture: It is characterized by the complete breaking of bone and the

AL CENTRE [&
SEESION 2023-2024 [E] PRACTICAL CENTRE [l SESSION 2023-2024 [ PRACTIC

DONE 18

piece of bone is visibly piercing outside the skin.
Complicated fracture: In this fracture surroun
arteries, or nerves become damaged. )
* A fracture is treated by reduction followed by realignment of the broken bone ends.
* In case of compound fracture, fixing steel screws, rods or plates re
e This realigned bone is now made immovable for a fo
affected area into plaster, a cost of plaster of Paris.
o Healing time is 8------------- 12 weeks, but it is much lon
e The repair process of a simple fracture takes place in fo

1) HEMATOMA FORMATION:

A mass of clotted blood is formed near the fractured arex,

and induces swelling at the site of injury. Nociceptors develop pain sensation and due to
suspended blood supply, the bone cells are deprived of nurien(s and begin to die.

The role of hematoma is to segl the fractured site and to prevent the loss of blood.

PRACTICAL CENTRE

B-14, BLOCK-1, GULSHAN-E-IQBAL KARACHI. % : 34976530.34812547.34984762

ding structures-including organs, veins,

aligns the bones.
W weeks by wrapping the

T OUL OV ES S =7
~EZ0Z NOISS IS /=7 FEINTD
€02 NOISS3AS [E JHINID 1Dl LOVHA [£] vzoz-£20z NOISSIS [F] SHINID AL DA (51 ZOZ

ger for large weights. ~ ~—
ur phases:

The immune system activates

[ E PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [
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I
|
|

5

2)FIBROCARTIL AGINO XIl-Biol
————="1" AUINOUS ogy, Chapter# 16, Page
Capillaries grow into the hem \£AM§£QMM ol

pill atoma and cleqr -
s el ia clear up the debris. Osteoblast develops from
the spongy bone in the region close

hemato

dlomg ) hh i

’ llln. Osteoblast quickly divides and gives rise to
he formati &3 el 1€ new bl wath b gives ris

( ation of new tissues called ¥ il ‘;:i(llmvcsscls. Ihe next phase starts with

The granulation ti

\]ascuiul. )u(liat:]ml. tissue contains pew blood vessels
endothelial cells, and macrophages wilhin“ S

The osteoblast develops the spongy bone

3) BONY CALLUS FORMATION:

Osteoblasts and osteoclasts continue (o
convert the soft callus into a bony ¢ 7
replaced with bone.

PRACTICAL CENTRE @

and a complex of fibroblast.
a matrix of collagen and fibrin.

igrate inward, multiply rapidly, and graduall
! , g y
allus. As the bony callus formation progresses it is

The hard callu Rt et e
s formation is initiated around three weeks after the fracture and

LOIltinueS f()l. about three mo 1 f S
llths Dllrll] Y 0§ sificati i .
& S111 ¢ ¢ ) ¢
; 1 . A Tix' E cation Cdrtlldge consists Of OStGObldS[S,

4) REMO 1
A bony ¢

ovHd [E b202-€202 NOISS3S [E IHIN3ID TvOILOVHd [E ]

ed by the excess mag

Remodelin the osteoblast cells detggt
fuse to for I cated osteoclast cell.

The osteocMst and activates to st

proceeds. osteoblasts start producing collage
osteM i siihate begins to dé

TH
Joint injuries are associated
sical activiti

023-2024 [E PRACTICAL CENTRE [E SESSION 2023-2024 [

injuries:

DISLOCATION:

very painful and can temporarily deform and

LOCATION:

The most common locations for dislocation are shoulders and fingers, but can also occur
in elbows, knees, and hips. The cause is often a fall or a blow, sometimes from playing a

contact sport.

Symptoms: ‘ Shoulder Disl:cations:
. . . Anterior and Posterior

Signs and symptoms of a dislocation include: o

3-2024 [E PRACTICAL CENTRE [ SESSIO

. Joint is visibly deformed or out of place "y }‘f : ‘3} ;
. Numbness or tingling at the joint % VZ
. Swollen or discolored ' A

. Limited ability to move o
. Intense pain

Treatment:

i i location
Treatment of a dislocation depends on th‘e . the s ki
injury. Initial treatment for a dislocation involves rest, ice, compressionm, .and elevau[orllf
. ht go back into place naturally after this treatment.

imes, the dislocated joint mig : i
o eral treatments your doctor may use, including:

this does not occur, there are sev
J PRACTICAL CENTRE

L s A DA CHL R ¢ 34976530-34812547-34984762

of the joint and the severity of the

PRACTICAL CENTRE [ SESSION 202
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xil-Biology, Chap et 1g N
Be OSitionjy
[

atient may be givey
. o place. The patien © Blven 5
gL]de ey My try to reposition the joint back m(ol lplaci:].]e uscles near thei oing .
Selative o , : E 1o dllow
. anesthe w——— table an
relax, Clic to remain comfort

Your dOC[Ol' w
Splint or sling fo
Surgcry ack into the correct positiong
.S“TSGW May be required to move your dislocated bones e aged. Surgery may be gy
5 hearby blood vessels. nerves, or ligaments have been damagec.

: T Ider.
OPUoN if you've hag multiple dislocations, especially in the shou
Recovery -

. G 10int.
I'several weeks to immobilize the Jou

ver, for some joip
Most people can expect to fully recover within a few weeks. ;{ ?\]Ajlle] time will a{so Lse
such as hips, ful] recovery may take several months. Thg ealing
lox}ger if blood vessels or nerves are damaged in the dislocation.

i . and is at a greater rigk
tis DIPOItant (o remember that the area will be weakened and is at a g of
becoming dislocated in the future,

SPRAINS

Definitio l“
A spr /WMo the ligaments ¢

fibers that holq bones together. When a li &l

will beco nd swell.
Alterna
Joint spr.

Causes

—

SR Joint is forcfd
e ‘ : e causes a spifaj
S ms ‘
Symptoms of a sprain incluge; |
W’ ¢ pg oL

* Swelling
«Joint stiffness

*  Discoloration of the skin, especially
The First Aid treatment for joint injurie
Firstaid steps include:  ~

-+ Apply ice right away

- directly on the skin. b O

* Wrap a bandage around the affected

ind the area to limit movement. Wrap firmly, but not
tightly. Use a splint if needed, ¢

. Keep the swollen joint raised above your heart, even while sleeping.
¢ Rest the affected joint for several days.

« Avoid putting stress on the joint because it can make the injury worse. A sling for |
- the arm, crutches, or a brace for the leg can protect the mnjury.
~Aspirin, ibuprofen, or other pain relievers can help. DO NOT give aspirin to children. |
Keep pressure off the injured area until the pain goes away. Most of the time, a mild

- sprain- will heal in 7 to 10 days. It may take several weeks for pain to go away after a

bad sprain. Health care providers may recommend cry

; iy | tches. Physical therapy can help
in regain motion and strength in the injured area, ' ‘

When to Contact a Medical Professional

S and

to réduce swelling. Wrap the ice in cloth. Do not place ice

EHANTD TVIHLOVES [
~£20Z NOISSIS [7 F.

NID IVOILLOVHL [E] vZ02-£20Z NOISSIS [ FHINID TVIILOVHL [E 220

DD VvHd = ~VZO§EZ NOISS3S (= IJHL

The patient must go to the hospital right away or he must call any ambulance service o 4
| the local emergency number if he has: (& | g‘
PRACTICAL CENTRE ol
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B

. Broken bone.

» The join.t appears out of posigi

. lS_Ienous Njury or severe pajp n.
. Hear a popping soy T
Visit to a Doct%r if:nd and have Immediate problems using the io;

« Swelling does not start t sing the joint.
. Patient has symptoms o
over 100°F (38°C),

The pain
ST does not go away after severy
Prevention eral weeks.

Xli-Biology, Chapter# 16, Page# 15

foig? AWay within 2 days
niection, i : -
0, including red, warm, painful skin or a fever

other joints.

Make sure that shoes fit
p ) 0
« Avoid high-heeled g hoes)., ur feet properly.

« Always
- Avoigs‘?r:m up anq s.tr.etch before doing exercise and sports.
Ports and activities for which you have not trained,

J u ln MUSCULAR
A system S d

ifferent types of mufc

The unit of system is muscle fibdf.
Muscle Fibge -
» C '

An elongat

1SC ( e
Epi : ] Rsﬂ:&ering of muscl@s

ascicle:  ~ Group of musc e epindlyd

MILOVHd [ p202-€202 NOISSIS [ FHINIAD AVOILOVHd [ !

cal, or spindle-shaped rfftra

N 2023-2024 [F PRACTICAL CENTRE (& SESSION 2023-2024 = PRACTICAL CENTRE ®
-

TYPES OF VERTEBRATE MUSCLES:

Three types of_m_uscles‘ are found in vertebrate animals. '

1. Striated voluntary or skeletal muscles.
2 Un—striatedi,nvblvuntéry or smooth muscles.
3. Striated involuh_tary or cardiac muscles.
s STRIATED VOLUNTARY OR SKELETAL MUSCLES
DEFINITION: |

: ) v £ Epimysium
“Those muscles which are located on the &} '8
skeleton striated in pattern and voluntary | — Blood vessel
in action known as striated voluntary or S b
C Sl " (wrapped by perimysfum|

skeletal muscles” Y [ | . QAT
UNIT OF STRUCTURE: bl L i e st
The unit structure is the skeletal muscle -~
fiber, a multinucleated cell. b

~Muscle fiber
o
perimysium  Fascicle

ST ACTICAL CENTRE
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SH ;
APE AND s1zE OF MUSCLE FIBRE: | shape is cylindricay, 5

A musele fire. . . thread. Its general SHEP¥ =
: Scle fiber jg a single, long, protoplasmic llm.md 10 to 100um 1n diameter.

Individyg] muscle fibre is usually 1 to 40mm long
STRUCTURE OF MUSCLE FIBRE:
SARCOLEMMA:

Each muscle fiber is enclosed in a tubul
structureless, transparent, elastic, and tough. Its tota

NUCLE:

: Aate(: 5 per mm). Th
The inner surface of sarcolemma contains numMerous nuclei (about 35 p ) € tota]
number depends upon the length of the fiber.

SARCOPLASM AND ORGANCELLES:

The internal of each muscle fiber is filled with
undifferentiated cytoplasm which contains o
mitochondria, Golgi network, sarcoplasmic
reticulum, pigments, and myoglobin. The
sarcolemma is _ extensively folded and |
possesses late.

7

ar sheath calle‘d a Sarcolemma. ¢ i
| thickness is 0.1um

Sarcole tohicium ions to enteyr®
leave the myofibril from their '

proteinic S

The7 sarcoEs ulum is a storehousg a i
+2 3 9

Ca™. The Sarc8PlaShMic reticulum is conne edj)

with a trangverse t -tubule that 1 rk
-MORE!! ra
: CL L ,

Many un-branched parallel
in the sarco :

TVIHLOVE S [
£20Z NOISS3IS [ =FAHINID TVOILLOVHA [ P0Z-£202 NOISSIS [Z 3{/.(”39 - Z i J

Jjunction. - ’
ELECTRON MICROSCOPY OF MYC

Each myofibril is a compound thread. It contains two types of fundamental units called
myofilaments.

Each filament consists of chains of long protein molecules of actin and myosin.

Each myosin filament is thick, 16nm in diameter composed of myosin monomers. It has
two twisted strands with projected

2024 [ PRACTICAL CENTRE [E SPSSION 2023-2024 [5] PRACTICAL CENTRE [& SESSION 2023-2024 [ PRACTICAL CENTRE [&

head outwards which form a cross : Thin Filaments

link with actin filament. 1. Actin - two strands of fibrous (F) actin protein
intertwined . :

The thicker filaments (myosin) are 2. Globular (G) actin - has active site for myosin

restricted to the dark band. 3. Tropomyosin molecules - regulatory protienthat

block active sites of G actin when muscle is relaxed

The.thin filaments are composed of 4. Troponin - small calcium-binding protein molecules
stuck to tropomyosin

actin and extend throughout the light
band.

Actin consists of two strands of -
fibrous actin protein monomers 7-8
nm in diameter, intertwined that

PRACTICAL CENTRE
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Thin filament
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pOSSESS Globular actin (G.

. C "-lCliVe 1 . '
e b““’_ of Globulgy A0klh o site for myosin,
contains troponin for calciyy S8 insul

tin, ate ' 2 inT
oponin is : 1 binding, d by another protein R U
Troponin is a comple o three diff
eren

Each subunit is assigned f,
r "

U subunits called tr i
. b |  Ja i roponin C, I, and T.
pmdsca ‘ﬂ.\e t.rOponm : (Tn~I) inl[l)c_mflc function such as the troponin C (Tn C)
s used for binding tropomyosiy 1bit Sactomyosin interaction, and troponin T (Tn-T)

MYOFIBRILLAR BAND|NG.

ﬂctin) Xll-Biology, Chapter# 16, Page# 17

e —Sircomere—

i ‘ ¥ ‘ Zd; i i
nOIlm band (abbreviated to | * 1~
Sifty refractile and Dark in ...? T M v JL_ mg‘c{ml
‘ \ 7 ‘:_“r‘-y.'u,-* e r‘m,ll{..v 5
S of myosin filament e m - [>-Elste )
i ) 1% o 4

: . | 0 A - \ 1(aments
Y n}e;lt. Under polarized light, = Sl - e ;LT:“L
© thick nature of myosin and oo/l ke h e, N\ (mosi)

N IO KN *_' filament

)’ =

§1volLovHd [E ©202-€202 NOISS3S E 3JHIN3IO TVOILOVHd E]ﬂ

¢ A-band is palg

the rest; it i H:-band

S ‘ - or Henson’
actin fllame.FMverlap the myosin.
LIGHT BAND OPIC BAND OR |BA

iﬂls & (el s@inopigrhand (abbreviate
Ll : on the “Z” @is
- s of acom where myosif i

It is used for making the connection bet
Myomesin protein. ..
REGIONS IN MYOFIBRIL:

Three regions can be observed in a myofibril, one consisting of thick filaments only one
of thin filaments only, and the third of thick thin filaments together. '

The two filaments are connected by cross-bridges which evist in the region where the
filaments overlap. These bridges project outward from the thick filaments at intervals.

| ~ SMOOTH MUSCLES
NON-STRIATEDINVOLUNTARY MUSCLES DEFINITION:

“Those muscles which are
located on smooth organs
of the body, not in under
the control of our will and
are nonstriated in their
structure called as smooth
muscles  or  Nonstriated A
involuntary muscles”. D T P A S S e S8

~SAL CENTRE
PRA C TI C A][ém'g;,gmmlmv-msmz
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LOCATION.

‘<hl‘\&‘

» alimentary tract, y
wegels. the ¢ e
are found i l1s of blood and lymph Ve
- ounda in the wallis «

unnary bladder. and the uterus

CARDIAC MUSCLES:

Jd Those muscles which are found

he heart striated in their structure, ang
in the Ned

- n24d o ac muscles.
Involuntary in their action are calléd cardia

MICROSCOPIC STRUCTURE:

* When viewed under a microscope.
in their structure. Each fiber (cell) has

® The ends of the cells and their branches are ”‘f Nucleus
very close contact with the ends and branches O
adjacent cells.

. like voluntary muscles can be segq
es \

CroSssS \“1‘, ore hr;mChC&

a nucleus and one or m

* Microscopically “joint™ or intercalated disc can A
be seen as lines that are thicker and darker than
ordinary cross stripes.

e This amrangement gives cardiac muscle the
appearance of a_sheet of muscle rather than a = L dsc
very large nu gl idual fibers.

e The end-t ent of cardiac 1
cells has significance in the way the

contracts.
conmcnm H

e The heartbeat originates from the wall of thg:

pace ' j)tt A node).
e From is carried ofit
node (A.V. node yperﬂnﬁﬂibers, where §t

ber.

Com i
Skeletal " :
Striation: striated Somewhat stria i . :
Cell: straight cylindrical Tapered cylinders parallel &
parallel, non-branching branched
Nucleus: multi-nuclei, ‘| Mostly uni-nucleus most Uni-nucleus central
peripheral peripheral
Discs: none Tntercalated \ None
Location: attach bones | Cardiac wall lﬂollow organs
Control: voluntary Involuntary anolumary
Function: body movement | Heart contraction \ Visceral & circulatory
Speed of contraction: fastest | intermediate \ slowest

2 4

. i
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THE MECHANISM OF CONTRACTION 1y geper 18009y,
Huge Huxley and Jean Hanson  begt M\RLETAL My
explained the mechanism of skeletal muscic S —
in the 1950s. According to them. (he v - — :
muscular contraction takes place as a result £ -
of the sliding action of the Actin filament

apters 16, Page# 19
SCLE FIBER:

9 Doty Hro o i
over the Myosin filament. The attractive o st o, Nesromuselg ;
force that develops between the Actin and ' Myein AV
myosin filaments causes this sliding action i
of the filament. These forces are mechanical, fiber ; v
electrical, chemical and electrostatic. S et sy

IMPULSE FROM C.N.S BY MOTOR NEUTRON:

When an impulse is transmitted from a motor
neuron to a skeletal muscle fiber at the motor
end plate. The Acetylcholine molecules are
released by the synaptic knobs of a motor

neuron, whickbj eptors on, the plasma
membrane o I cell and cause an
active potelggl Whuscle. The impulgf

generated in a skeletal muscle cell
propagated e interior of the cd
along mem s, called transverd
tubule (T). The T™uBuIts are in close conta

with C i iculum  whidl
functi B Ecli!i'cium ions.
RELE ' MONS:

ring resting conditions, the

E b20g-£20Z NOISS3IS [[ IHLNID TVOLLOVHd [ ]

10VvHd

alciu
1on cgfow. Th
arrival of an active potential along the T tubul
causes an increase in the permeability of t
sarcoplasmic reticulum to calcium ions. Theg
calcium jons bind to the troponin of thife
filaments and expose the  binding sites of
myosin present on the actin molecules after
depolarizing the tropomyosin for attachment to

the Myosin bulbs. '

SLIDING OF FILAMENTS:

The sliding of actin filaments 0
formation between actin and myos

POWER STROKE.' .4 tices by eetting energy from ATP when bind ATP is
In this PRCE b 1'153? ybc' ) enz me ATPase. This causes the myosin
hydrolyzed into ADP and -phosphdtfi y e yf an actin and both actin and myosin
heads to extend and attach (o the binding sit¢ of &7 © action called power stroke is
. linked to form a Cross bridge. This JL[I.()l B
filaments are cross T, to pull the actin filament towards the t:I g
triggered allowing myoHIE The myosii remains attached to the actin u{lh:e myosin
shortening  the Sarcf)meref' eeing the myosin. When unbound fra acu:énce of {mtin
N AEP' b"t];jrstingr posictions and are ready to begin  new seqL

heads resume their St

hl'l-ldmi-’- FT]CAL CENTRE

T I> A el UR12547-34084762 |

ver myosin takes place as a result of cross-bridge
in. which results in the contraction of muscle fiber.

FHIN3IO TVOILOVHd [F VZOZ'E*ZOZ NOISS3S [ FHINID TVIILOY
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Xll-Biology, Chapter# 16, Page# 20
Cycle of Activity of cross-bridge during muscle contraction. During muscle
contraction, each bridge will complete its cycle of activity 100-500 times per second.

STRUCTURAL CHANGE DURING MUSCLE CONTRACTION

1) The distance between the “Z" disc lessens progressively.

ACTICAL CENTRE (=

2) The length of “I" bands diminished progressively.

23) The “Z" disc comes in close contact with the “A™ band.

21) The end of each “A™ band remains constant.
-‘5') The ends of each “A”™ band are crowded by the “Z" band.
0) The “H" band gradually diminished.

.T.P AS THE SOURCE OF ENERGY:

OF muscle contraction energy is supplied in the
p form of A.T.P. which is stored in mitochondria
'@ | ad produced by the oxidation of food. The

w | Presence of a Iar% numbu of mitochondria is

Qhal‘acte I muscle fibers which are
' bril. During contraction
AT‘R osphdte) are change

ADP, by providing the energy for the contrfic

i llll

f__Xl-gil%n nerve impulse stops, two events relax

| Figet 8 r'lethat remains
n esterase. Thisfenzy

ol B plate The 4

[£] P20Z-£€20Z NOISS3IS [(1 IJHIN3O TVOILOVHIS [=]

VOILLOVHA

um Pump: The calcium pump whi cquircs A St
back into the sarcoplasmic reticulum,  decreasing the calcium ion
tratlon of the cytosol that leads to muscle relaxation.

TIONAL ENERGY:

2 uscle contraction, additional energy is supplied in the form of creatine

idte. This compound can be replemshed by ‘the breakdown of G]ycooen during
j resplratlon

:TION OF ANTAGONISTIC MUSCI.F.S IN THE MOVEMENT OF
OINT:

NISTIC MUSCLES: , ;

hlch work in opposite act:on 1.e. when one contracts the other relaxes
muscles e.g. protractor & retractor muscles, The knee joint is the
0 plex of the synovial joints. It is formed by an‘articulation of the -
emur and prox1mal end of the tibial bone while anterior, to the
s, patella bone is articulated. The antagonistic muscles of the
) f hamstnng muscles as flexor muscles and the group of
ensor muscles.

}AL ENTRE

L KARACHL % 34976530-34812547-34984762
LRER

( ﬂ FHINIO TVOILOVHd [E ¥202-§202 NOISSIS (6 IHLNID TVIILOVSE



THE HAMSTRING

Hamstr u§§LES: Xll-Biology, Chapter# 16, Page# 21
1ms llln lnu\(](,\ |
: refer o
av a or d £ro
[hey I\Ll) 4 Crucig] IOIL v oup of three muscles located at the back of the thigh.

arioug Moveme
andwmpmg.

like w: nts of the leg and are essential for activities

am\u ng

1. Bm(‘ps l*om()m*
PaIts- a Jong
lubuoxlt\ (
bone).

Muscles gre:

PRACTICAL CENTRE =

This g the mml |
head ang d short head.

d part of the pelvis)
They both merge

The long head originates from the ischial
and the short head originates from the femur (thigh
to form a single tendon and attach to the back of the leg.

o

: .\omlmcmblanosum

This is located in the middle of the hamstring group. It
origin

ates from the ischial tuberosity and attaches to the back of the tibia (shin bone).
: \omltendmosus
originates from the

This muscle is the most medial (inner) of the three. It also
ischial tul)cmslly and attaches 'to the tibia.

" Together, these muscles work to flex the knee joint (bend the knee) and extend the hip
joint (move the thigh by ackward). They are also important for stabilizing the knee during

activities like I"mnmn

St

USCLES:

are a group of foyr muscles located at the fl

extend (strai ‘@ ee joint and a hip fleffo
. Rectu . -
% Vastus A o

teralis:

2024 (=] PRACTICAL CENTRE £ SESSION 2023-2024 @

activitl e
extending the knee joint.

MUSCLE FATIGUE:

The accumulation of lactic ac1d in musc
condition, muscles lose their ablhty to contract.

to pathologlcal issues.

Causes
« Jon mealance with in muscles

-2024 = PRACTICAL CENTRE [ SESSION 2023-

+ Nervous Fatlgue and Loss of Desm:
1 'Metabohc Fatigue |

. Exerc1sc and Anmg

. Lactlc Acid ACCleuldthIl -

Effects

* Muscle Ache

* Burning

* Rapid Breathing
¢ Nausea

Stomach Pain’

SRACTICAL CENTRE [ SESSION 2023

ateral (outer) of the three muscles. It has two

The decline in' muscle fotce genelated over sustdmed peuods of activity or due

[ING ALL SUBJ NOTES , GUESS PAPERS IN PDF . CONTACT ON'THIS'NUMBER923261121543
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e

(2 U This conditio

118 o

3 . kd“td lCluny, Xll-BloIogy. Chapter# 16, Page# 23 F_T
£ untreated the sygiep, p x
: and ultimately ¢ "OBICSSES 10 spasm of 2
o y death. Pasm of the larynx, respiratory paralysis, 2
2 8
a =
0 O
0 SymptOmS of Tetan i
: | y
0] Non-Severe m
< W \l LSevere :
&« Abdom rof i
g Ominal pain 2
8 * Chronic diarrhes * Loss of muscle coordination 3
;é' * Muscle pain * Loss/change in vision =
B . Ty » Paralysis 8
a ngling in hands or feet . Seiyu}r’ g
@|  * Twitching fingers N B
5 + . » Slurred speech "
u » Sudden difficulty with S
£ memory, thmkmg, talking, 3
: 5
-

g

Q

}—

O

<

o

o

E /

< It 1 or several hofirs

(=]

o amful

g It IS n e.thrgh and h1p muscl 5.

Nl usually oceurs at night or a :

g " o~

CAUSE: s o piCh
It usually occurs due to dehydratlon 1rr1ta

LIGAMENTS:

These are elastic cords-like structures that are formed of tough connective tissue. Bones
are connected by ligaments. They are ngld but elastrc structures.

TENDON:

‘°.

w
o
=
w
=
EZJJ sugar level, partlcularly after heavy exerc1se
|
<
o
=
3
<

The terminal ends of muscle fiber termlnate 1nto a thin structure that unites into bundles,
when these combine with others they form a cord-like structure. These cords-like
structures are called tendons Wthh are used for the attachment of muscles to the bones.

Characteristic Tetany > . , Tetanus

Bacterial infection caused by
Clostridium tetani leads to

muscle stiffness and spasms.

(19

o

o}

<

N

o

o

o

N

(=]

N

=

o

()

(9}

ui Definition Hypocalcemia results from low
o ~ blood calclum levels. -
w
19
=
Z
w
(8]
-
-4
o
&
a4
«
o
|

Low blood calcium levels are

~ due to various reasons like

hypoparathyroidism, alkalosis,
or malnutntron 7

Infection with Clostridium tetani
bacteria entering through a
wound or injury.

Cause

P]RACT][CAL CENTR]E

| ot o1 w1 1T SHANCEIJORAL KARACHL % : 34976530-14812547-34984762
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naging undellymn -
ns causing low cal '

dap) apgd prompg

ETTIN
FOR G
§ |
w . Xll-Biology, Chapter# 16, Pa e# 24
x ™ = ° =
S11 S\mptmm | i “\lk le cramps, spasms, " Painful muscle stiffness. %
ing . \ ,
STL . ) INZ, or numbness in | particularly in the jaw (lockjaw), g
I T Extremities. ‘ neck, and abdomen. 3
Of | T \Pommlhwmhm alkal W e ST
= I'looppr alkalosis, >
~ er » SR T b5
5 | ger Factors malnutrition, vitamin D | "uQLlurL wounds, burns, crush i
I Jeloie il ' B de ﬁ(wm)_ | Injuries, or contaminated wounds. o
(+ | ———l | . 3
|
o) | lnudcqu.uc levels of calcium | lcmnux toxin pmduud by | m
4 ; :
3| | P“tllol)ll)'siolog ‘ ions result in increased | Clostridium [gam mtgrlcm.s with o)
S| excitability of nerves and the release of neurotransmitters, )
g , muscles. causing sustained muscle 4
= T Tot ___contractions. )
S| | Duration 2 ‘m]\ “P(;“’d“ may be short- Tetanus symptoms can persist for N
- ived : ansie b
§ S — ¢d and transient. weeks and may be severe. X
d klll]] B e e N
@ o ¢ ’Wpl’lunults vitamin Tetanus immunization ki
1 reatment D, and addressing the accinati ar 1w
= dal (Vaccination), wound care, P
underly oo ‘
w| ———— er )mo cause. |_Mmuscle relaxants, and antibiotics.
= Ensuring proper nututlon, and | [ E
: >
w ' P ¥
o Tetanus vaccination 2
-
<
<)
=
Q
<
S
a
=

N

§

™

N

&

<

o

n

n

w

w

R NAMES OF

— DISEASES

— |

zl _ Suden 1nvoluntary N 8 0

= I’ *What is it? of striated muscles. Low level Co.m action. Also known %‘
sl of calcium in blood. as: Muscle Pull. i

5 1t trlggers neuron immediately ‘| o |
= twitching rapidly even before- _ 3 !
F “Procest the actin and myosin filaments | 1t usually occurs in'a " __,
e ¢ of a muscle fibre had chance | *  limb’s muscles ¥
%. to their nor.n}al resting E

& condition. 2

N .

& Beacause the high level of ‘Occurs due to #

5 C ' 4 duc i Calcium ions not removed dehydration, electrolyte ‘~§-—2
2 AUSEC LUCIE0: from sarcoplasmand thus | imbalance or a low blood N

7 generation maximum tension. sugar level. R

| ¥ ) ; Mainly happen after o)

) - Tetany of respiratory organs if ' he't\)/l e 'e‘I() 5 i nl

i . » . 03 . s B 4 o

x| | IMPORTANT THING: | not treated immediately may Sportsmen are more prone | | 3
Z prove fatal. - \ <
3 to 1t. Bl
4 | | | r
o o _ AR W
5 : _ m
-4 % i
o : - 2
2. PRACTICAL CENTRE |;
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|£| CO-ORDINATION AND CONTROL :
L >
& ;
i 2
2 2
2 KEY UNITS 3
o _— )
o m
5 » Nervous System on Man A
- d n
§ » Steps involved in Nervous Coordination 1 §
8 )
§ » Neuron Structure and Types S
o) \ o
§ » Nerve Impulse 2
w . a5
m|| » Transmission of Human Nervous System B
W | 3
E » Sensory Receptors ;
S -
; » EﬁJn]n n Nervous Coordination , _2_
o
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o
S
S
&
&
=
]
(7]
w

ELSR

0]
w
14
=
o
w
3)
- |
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g w0
?’ op‘kmm Fourth ventricis §
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DEFINITION; prts o the body I cilld ey

fferent
imates diffe
The system which controls and co-ordina

System.

NERVOUS COORDINATION: {Is which forms nervous syStem

e

of nerve €

All animals except sponﬂesu%anetWOfk tion in the body of an animal. Thig
Which s fhe quickest way of communicall

d nerve impulses,
essages calle
Communication takes place through electrochemical M

DINATION:
STEPS INVOLVED IN NERVOUS COORDINAZT===

d neurons, which perfor,
The nervous system consists of specialized cells calle |

following functions like:

; ironment or from oth
L. Informations are required from the internal or external enviro er
neurons. :

signal.
2 These mformatlons are integrated and produce an appr opriate output B
nducted to its terminal ending which may be away from
: 4 Th mnsmrtted to other nerve.cells, glands or muscles. ,
. lVltleS that rnmntam Licgi

of neurons or' modlfie e&l

oups s along with ofh
ﬂ er Wthh eonve SI8
M nerve impulse.

mrs OF chmo 1

VOILDVVEIS [ PEOS-ESOS NOISSTS [ FEANTD T OULIOPES S =7 /

followmg five types (IRE

) Mechanoreceptors The receptors whr ‘
be classified into stimuli of pressure, touch!
‘mechamcal energy are called Mechanoreceptors

;
; 0
(ll) Pain receptor gﬂocrceptors) A stxmulus that causes or is about to cause tissue

damage is perceived by the body as pam The receptors that perceive pain.are called
meg,ggeceptors or Nociceptors, '

(m) Thermoreceptors The receptors which detect the sensatron of changes in

m

2

4

3

m

@

m
te@penature are called Thermoreceptors They help in thermoregulatron by keeping an |§|
‘»é‘ye on the surface and internal core temperature, o8

]

:

g

o

(18 »Osinorecegtow The specrahzed receptors that respond to individual kinds of
Qmo]ecules are Called osmoreceptors For example, osmoreceptors in human brain
y@gﬂﬁlamus) detect changes in total

.§Es§|‘on éozsiéoég o] 'iainAcﬂcAL cENrnE oo sessron'zoza-zoz_4. [ PRACTICAL CENTRE [l SESSION 2023-2024 (£ PRACTICAL CENTRE [

solute concentratlon of the blood and stimulate

| @ | thirst wheqlqsmolanty increases. - gl
S| w ‘gg_l‘emoreceptogg The receptors which detect the o[
e nature of chemical which is ¢
: E issolves l{f@olutmn called chemoreceptrs. . sl Ve § B

o receptors: The receptors Wwhich are found in nasal eprthehum which detects |9
: L»gth mell areeqtledhlfactory receptors. ¥ 48
o \ "‘ i 1 " y ik P ———— - - g :.
{| PR TICA..L*CJENTRE |
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vi) Gustatory >
(vi) Gustatory receptors: The receptor found in the tongue for taste are called
gustatory receplors, )

Photoreceptors: The receptors whi - ;
5t The receptors which detect visible and ultra violet light are known as
ytoreceptor ¢ Al o ' ‘ ‘
Photoreceptor and they are organized in eyes as rods and cone cells.

EFFECTORS:

Muscles and gl are
glands are generally effectors when they receive command from central
nervous system to produce a response

- E TRANSMITTED TO T
NERVOUS SYSTEM: 1 TED HE CENTRAL
[he stimuli are d'c(ccted by specific sensors called (receptors) which can be sensory
neuron, nerve endings of an organ or another type of cell. For example, sensors in the

eyes, ears, muscles, skin etc. These sensors transmit impulse to the central nervous
s_\fstgfm lh.rough sensory neurons. The CNS is composed of brain and spinal cord which
receives impulses. It gather information and analyze them. Effector organs receive
impulses from the brain or spinal cord through motor neuron.

a IVOILOVHd [ v202-£20Z NOISS3IS [E IHLINID TVOILOVHd & l

u

|

Effector )
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NEURON:
Neuron are the structural and functional unit @F
to generate, condupt and trans,rtiitAsignals (nexve
body to another part of the body.

STRUCTURE OF NEURON:
- A Neuron consists'of the following three parts: -

SOMA OR CELL BODY:

A neuron has relatively large cell body (soma) which contains a nucleus and variety of
cell organelles in cytoplasm. In the cytoplasm, Nissl's bodies or granules are present.

Nissl’s granules are group of ribosomes, associated with protein synthesis. Soma is
f the main functions of the cell body is
ored in secretory vesicles at the end

L L7 L2, B

covered with membrane called neurolema. One o
to produce neurotransmitters, which are chemicals st

of axon. A ,
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Xil-Biology, Chapter# 17, Pagay 8 N
E | i
& " \
z 3
W 3
O 0
= terminal g
6 axon P
: :
R g
5 1}
& n
s }
g soma
N
2 Fig 17.3 Structure of Neuron n
N~ : X
3 DENDRITES' $
5]
§ The dendritey are cytoplasmic extensions' which originate form one end of cell bOdY
)
@ | (somg), They are specialized to receive signals from other neurons or externg] \
]
eny
N Ironment, Their branched form provides a large surface to receive stlmulatlon 8
! ;
3
S 9
-
R
=
<
= X0l 18 primarily involved inffal
& .encl then transmitting it to ofh SH Lo . W8 W ah e =
N Sheal® i myelinated fibre and thost wﬂ R atin S I 0 e e
‘ E
-

¢ Nebrofibril Nodes A @l (e inated
¢ Wann cells is called NodaabRanvic i o

NEUROGI.IA '

The supporting cells which structurally
collectrvely called neurogha They perf
,nutnents {0 neurons, removmg -Waste

A

providing i immune functions. Neuroglla are of two types

Schwann cells The type of neuroglral cells wlnch produce myelrn in the neurons of
penpheral Nervous system (PNS). i

Ohgodendrocytes They are the type of neuroglml cells Wthh produce myelin in the
neuron of central nervous system (CNS)

'TYPES OF NEURONS: - » -
SENSORY NEURON (AFFERENT NEURON):

| The sensory neuron carries sensory impulses from receptors to central nervous systemm N
(CNS). They are generally found in Sensory organs such as eyes, nose, skin, tongue an'd
ear. They are stxmulated by chenncal and physical inputs from

sound, heat and hght Sensory neurons facrhtates the movement 0
. receptors to CNS:

ethronment such as..|
£ sensory signal from
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=

cell body

nlemeumn
;-m \ "“asaaclative”

dendrites l/'; \ :
dendrites \'

cell
body

x,/ 24

‘ g ,Jn: {\ v
et
" 4«(
_ motor neuron °

“gfferant”

E PRACTICAL CENTRE

Fig 17.4 Types of Neurons
MOTOR NEURON (EFFERENT NEURON):
The motor neurons facilitate the transmission of impulses from central nervous system
to the effectors. They play an 1mportant role in the voluntary and involuntary movement
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1. Knee Jerk reactlon

2. Wlthdrawal reﬂexes of hand by touc l
- hot object. ; |

3. Closmg of Eye by sharp l1ght

' The R/A my be mono- synaptlc or polysyndptrc Uenemlly the reflex action involve 2
peurons called sensory & motor neurons. -

NERVE IMPUI.SE'

The electrochermcal 51gnal generated propdgated and transmitted by neuron is called .
“nerve 1mpulse It depends on the flow of ions across neurolemma. The Sl"ndl starts to -
‘ create a gradlent a across plasma membrane ;

: GENERATION AND TRANSMlSSION OF NERVE IMPUI.SE
Nerve 1mpulse is electrochemlcal transmlssron of messages through neurons.
, It travels\th_rough the 1 neuron due lo voltage protermc gated channels in the neurolemma.

Ihese channels open and close in response to electncal voltage
‘zﬂv 3
: o :
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1 cegpect 0 outside di. [yl
w DISTRIBUTION OF IONS: J from inside with resp lig |
§ Neurolemy i polarized i.¢., negatively charg® h I
2 | 0 distribution of jons, ater inside the cell than outside g
< e &l
g The concentration of pofassium (K") is (hirty times B iside than inside the I:ell
o The concentration of sodium{(Na®) is ten times re tassmm pumps whic dCtWe]y |
; This distribution of jons is created by S0diU™ # . | F‘
< | \Tnsport sodium out and potassium inside the cell uny other ions 0 Pass through i, | |
8 The channels are specific for particular ion and restrICt ¢ é 24nd some proteins that are |4l
‘§' ‘The negative jons inside neurolemma are (C1): POS" . b
12 imd“(‘-‘ed inside and cannot diffuse outside the cell. ! i
E SSTING MEMBRANE POTENTIAL RME: ctive neurolemma is called ‘
& | The electric potenual present on the unstlmuldted ina
1 Réhngmembmne potential. It is -70my. oitolemma. -
This S polarity is due o unequal distribution of 1 jons across the ared to the inside and ;
18] }ihQ[g, & greate; eoncentratlon of sodium ions outside cotmg g
ere s g : ide then Ou side
- J v AR S lﬂSl
| tion of potassium 10 W allow movement ol

31 tassium and sodlum
.8

o] ’gnAcnbAL CENTR

“_‘ e pgtassmm Ieakage
a8 t'bf the neurolemina t
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ACTION MEMBRANE POTENTIAL (AMP):
The temporar alized re ' e o vl

P \p : y localized reversal of the polarity of neurolemma, when it is stimulated is
called Action membrane potential. It occurs in two steps:
DEPOLARIZATION:

.'] Ja ¢ P 3 ] ) - d e
DU"” g depolarization, the membrane potential rapidly shifts from negative to positive.
While the sodium potassium pump continues to work, the voltage gated channels, that

« Al ~ ~ : ) v ’ . "
had been closed while the cell was in resting membrane potential, are opened in
response to an nitial change in voltage.

The sodium ion rushes back into the cell through sodium voltage gated channels, as a
result, positive charge is developed inside the cell, which changes membrane potential
from negative to positive.

Once depolarization is complete, the voltage gated channels close again.

+ - A A ) y N
Na’ A, A A 1"; A outside cell; [Na+] > [K+]
Jika A A (net positive charge)

REPOI.ARIZATION
The restoration - of neurolemma to restmg membrane poten
Repolanzatlon Itisa condltlon in Wthh electrical balance is restored inside and outside

the neurolemma {

During repolarlzatlon efflux of potassmm ions’ throu0h the potassium channels occurs.

As a result of opening of potassium voltage gated channels, sodium voltage gated
channels. are closed, as a result of wh1ch no sodium ions will move inside the
membrane. '

Until potassium voltage gated channels close, the number of K+ ions that moved across
the membrane are enough to restore- the initial polarized potential state. This return to
the resting state usually takes from10 to 30 milliseconds.

“The sodium potassium pump works contmuously throughout this process

REFRACTORY PERIOD:

The refractory perlod is a bnef penod after the successful transmission of a nerve

impulse. e '
]P_]RACTJICAJL CENTRE
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- ¢
juction of se
. néuv 8
: or the €0 . g
i l‘ It persists for only 2 milliseconds.
al. L
causes the mov

ry two po

“fl:(‘r:nlﬁet?l: Dt“.l‘i‘od. ni:uml'emm.n prepares .
it th; K‘t.l.tmn of r.t‘slmg nwn?hmnclf?olb" -
pmasg}um? Ptl'IOd.. sodium po!assrum ATP pu I g
Ons against the concentration gradient- _

PUmped ingide, three sodium ions arc pumped outside by 8

tassium ions that

HYPERp
5 OLARIZATION: ive than the resting membrang

hen ‘ the membrane potential becomes more negat
po“""ll‘dl. the membrane is said to be h)pcmolan'zed-
During repolarization, due to continuous movement ©
through K* channels or CI" influx through CI' channels. t
70mV to 75my, | .
e resting membrane potential is ultimately re-established by the clost
gated channels and (e activity of sodium potassium ATP pump.

VELOCITIES OF NERVE IMPULSE:

Animals hfive evolved following two ways to in

uction increases with the increase 10
lesser it will cause resjpiaiaaminis

f potassium ions (0 outs

crease the velocity of nerve impulses:

b " 8 " . p -
Mec o R Sistance is inversely prépq

4 yelinated neurons conduct impulses. rapi

iit no . : 1, therefore it jumps
ransns; to 150 milli second
conduclion. R -

SYNAPSE: ,
A jun‘cti_on, v'vher_é fth'e’impulge moves from one PATW I
neuron to vanot'her,'i's called Synapse. Synapse :
s t,'ox.md‘ between “two- ncilrd‘ps, between
stgasoryfr'e‘ceptor and sensory neuron, between
~motor neuron and muscle cell and betwden

 neuron and gland’s cell, - : !

STRUCTURE OF SYNAPSE:

It c‘d:iéists oifoHoWing thiree comppnents: 8 T
kaE"SYNAPﬂC CELL: The nellTQR:WHich =
transmits action pofential o

! ; the synaps(: is 1H e 3 ! '.‘ N
| ealled pre-synaptig cell (Axon). . i+ s o Mg | 0RO
{.‘\',UZ‘*“I’V R s TR 179 Byhipee T g
- — ‘ “'*’“““- e — ,,,7“_ S,
(1l o B“ A\CTICAL CENT RE ~
g % M 4 W L v oo | A\ g s
14, BLOCK-1, GULSHAN-E-QBAL KARACHL % : 3497653012567 o

ond impulge

§

]
ement of sodium ang S
odium potassium ATP pump, %
A

q

he resting potential exceeds .
ng of all voltage

diameter of the axon. Larger
onduction of impulse. This js
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T SYN
PQE’ML The cell receiving
is post synaptic cell. It ig (e
a muscle membrane (

the impulse on the other side of synapse
membrane of dendrites of neighboring neuron or it may be
motor end plate).

SYNAPTIC CLEFT:
called synaptic cleft,

MECHANISM OF SYNAPTIC TRANSMISSION:

The movement of i & ; : '
_ of impulse across the synapse is called a synaptic transmission. The two
basic types of synapses are:
ELECTRICAL SYNAPSE:
.———‘——\.

An electrical synapse i ; | ] e,
ynapse 1s a mechanical and electrically conductive link between two

neighboring
neurons that is formed at a narrow gap between the pre- and post synaptic
neurons kKnown as a gap junction.

The gap between pre-synaptic cell and post-synaptic cell is

—y

Y

It makes possible for impulses to transmit from neuron to neuron without delay and with
no loss of signal strength. A

Electrical sjgh S synchronize the activity of neurons responsible for som
rapid ster ents.

Electrical synapses are common in invertebrate§ HEt L et
CHEMI E: .
The majoriff o s in vertebrates is chd
axon is swollen and contains numerous synap

‘MoREHE

calcium. The influx of calcium
naptic vesicles with the
into synap )
membrane of post synaptic cell 'Whi;ch generafe

CI.ASSIFICATION OF NEUROTRANS“
Neurotransrmtters are cla551ﬁed into following two categones

EXCITATORY NEUROTRANSMITTERS

The receptors at excitatory synapse controls gated' channels that allow Na+ to
cell and K+ to leave the cell, which results in depolarization, This electric change is
called excitatory postsynaptic potential (EPSP). The chemicals which cause this

—

enter the

is common neurotransmltter which can be exc1tatory or inhibitory depending on the type
' of receptor Blogemc amines are neurot[ansrmtters derived from amino acids. They
functlon in central nervous system. They include epinephrine, nor
serotonin. Dopamine and serotonin affect sleep, mood, and
urolransxmtters is associated with disorders
ls of dopamine and

commonly
epinephrine, dopamme,
' attention in leamlng Balance of these ne
such as Parkmson’s disease ‘which is caused due to low leve

Schizophrenia is due to excess levels of dopamme
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‘excntatory postsynaptic potentml are called excitatory neurotransmitters. Acetylcholine
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(NS is an integration center

\LCNS)

I of the nery

Iy
ceived € processeq, thoughts are OUS system, where sensory information is
010 to 100 billion inte senerated and responses are directed CNS consists

I neuron
PRO.“C-HON. | 1S Or association neurops,
PRUZ S LIATING
The CNS is protected iy thlw wa ys:

NY ARMOUR: T ¢ |
M& The first ling of defense is bony

surrounds the brain armor consisting of skull that
MENINGES: Re dndl the vertebral column that protects the spinal cord
eneath bon :
arn o i ,
called meninges, Y armour, three layers of connection tissues are present

Dura mater: Outer layer whic}, i present next to cranium.
Arachnoid maters Middle  layer,

Pia mater:

1
nner layer which is present hiext to nervous tissues.

CEREBRO -SPINAL FLUID (CSF): Between arachnoid mater and pla mater, clear

lymph - resent wlnch cushions the brain and spmdl cord. This liquid is
called ¢
BRAIN? | |

=
The hum

dependinfifor By w‘éight agid sex of fockim
higher ammals is divided in the following pa

' ' ' MID BRADR
Camml sulcus
15
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Temporal lobe

Mamillary body
Medulla oblongata —

2024 [ PRACTICAL CENTRE &

A;i:hitecture of Human Brain

°

Fig 17.12
i FORE BRAIN: It is the laroest and most anterior portion of brain which is further
* —________-‘—_—__
divided into following two regions:

A. TELENCEPHALON: |

It is also known as cerebrum. It is the largest and most 1mportan‘t of fore brain.
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e cerebl"‘ll hemisphereg.

- ons €2
1ion> d of axor
. palf pO! Jarge ban 1S ca]]
. - semi-h 1y g larg eq
Cerebrum is further divided int® " 0 S¢€ it
¢ s /1
jcate W
The cerebral hemispheres commun . il
C . ¥ ' lte md $
corpus callosum. matter an
a1 g1€Y
Each hemisphere is composed of outer g1 ¥
cerebral RO 0o
2ins over . inter-
a -0US inte
increases the surface areg qf

The gray matter area is called
ain. It con!

n
edo

and compos ;
and d which

processing centre of the br
Cerebral cortex is highly folded [ute
ighly conv

The sulface of cerebral cortex is | . b

. i.e., frontal, par
the cortex. . pased on anatom’y 1 Pariet]
The cerebral cortex is divided into four regions T

temporal and occipital Jobes.

= | ACTIVITY OF CEREBRAL CORTEX: pr

sensory ared @
different parts of the body. |

| per mental actiyities i.e., intelligence,

armatiall
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gociation area and motor arey

The activities of cerebral cortex fall Into
ea receives inputs frof
Jis area is a site of hig

reasoning a

Motor

B.DIE (g 1
‘ _ . ! . | e | . 7ajile. fhele 0P

It is the posterior part of fore brain and is fuithe L@V ‘. -
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a) Hypothalamus: It lies below thalamufg TC CONtaths HIANY GiffcIe
neurons. Some of these are neurosecretory cells that release hormones. Through its

hormone production and neural conduction, it acts as a major coordinating centre
controlling body temperature, hunger, thirst, water- balance, menstrual cycle and
autonomic nervous system. It also elicits emotions such as rage, fear, pleasure and

ii.
between the thalamus and the cerebrum. It c@n{
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sexual arousal. -

Amygdala: It is responsible for the production of appropx‘iate behavioral regponses to
environmental stimuli. It controls the feelings and emotions of loneliness. fear. hate and
sexual arousal. . P caka

Hippocampus: It is named so because of its resemblance with sea horse- ¢ lpjays a;
‘important role in the formation of long-term memory and is thys required f'o.r le'amfng" el

MID- BRAIN: Mid-brain is extremely reduced i
contains reticular formation. Reticular formagiop

d [ |v202-8202 NOISSTS E JIHINID v

i et R

n humms. It is the relay center and |4

.extends from cenral 'coré'.Of'm%\:' |
: % 1
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| @] medulla, through popg. Midbrain and  XI-Blology, Chapter# 17, Pageg 15 [ |
1 ¥ role in sleep, arousg, emofi and into the k“fcr regions of the forebrain, [ -
*\ v On, muscle tone, certain movement and reflexe " 3

@ | HIND_BRAIN: y; the mogt : tflexes, >
O | o T e OSt posterior portion of brai o f i 0
B | 2| portions: e Ry brain composed of (he following | 3
o bl
£ | a) Medulla_Oblop -
o ¥ ————=20RaMa: The medulla controls several : i : 2
¥ & preathing, he'*‘ﬂ-ratc blobd dulla unl[rl cht' utonomic functions sych as | 3
| o ] ’ ressure allowing, hice i SBFbe % =
F\\' _| digestion ete. pressure, swallowing, hiccupping, sneezing, Vomiting, |
~ | «| b) Cerebellum: @
e 5 -
5 | is 1mpor ' T \ 4
B E 1S : P gﬂ.\l n Coordmatmg movement of the body. It is the second largest part of the @
| ain and is _ : : : a )
l\ S br - lﬁln.luch convoluted like cerebrum. It receives sensory information about the N
| 2| positon of joints and the length of muscles as well as information from auditory and | §
@ | visual sy ; : tnati '
Tk visual systems, Cerebellum provides automatic coordination of movement and balance, S
! ¢) Pons: -
AT o
AE Pons is located above medulla. Itinfluences transitions between sleep and wakefulness 3
[ : . 4
z and between stages of sleep. It also influences rate of pattern of breathing. 5
o 3
| -<J g
9 r
k|G
< deep cerebral hemispheres. It plays a role in
1 breathin at. In humans, brain
= :
i medulla (myelencephalon),
‘é (mesencePhal;
Elz]s 1 c¥extending fro
<. e 2
[ | 2| enclosed and protected by vertebral colum_n}

10 B Tnusc
B : Y . ‘ i .
White Matter: It is the outer zone of spind
i neurons in dorsal column and axons of moto
| ¥

Gray Matter: It is the inner zone of spil
interneurons, motor neurons and neuroglia. - -

fiuid (CSF)
Spinal meninges

. Dorsal root ganglion

2 i -Cross section of Spinél cord
Fig 17.13

ST CTICAL CENTRE

s 1212547.34984762
A0 ne AararaA0T Q"AN-E'IQBAL KARACHL @ : 34976530.34812547 34984 .

( £ 3H1IN3D 'IVOI.I.OVH:I/E ¥202-€202 NOISS3S [ JHINT

5 PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [

0

wn
O
QD
3
w
Q
QD
>
>
@
=


https://v3.camscanner.com/user/download

FOR GETTING ACESUBIINOTESHGUESS PARERSINEDENCONTACT ON THIS NUMBER +923261121543

Xli-Biology S stem
. Nervous .
peripheral
CRANIAL AND SPINAL NERVES INMARS T 0 it nerves and
C

he ired :
Peripheral nervous system consists of pa s which originate from the brain

“Ssociated anglia. There are 12 pairs of cranial 1€r¥ pairs of spinal nerves
and inneryage organs of the head and upper body:
Which originate in the spinal cord and innervate the €n
Most of cranial nerves contain both sensory and moter

n Ves):
erves are sensory only (the olfactory : and optic ner e Thg axons of semsory
- Spinal nerve separates into sensory and motor comp

p t of the spinal
the dorsal ro0
Neurons enter the dorsal surface of the spinal cord and f(f7f “; of e spinal cord and form
Nerves, whereas motor axons leave from the ventral surfac

the ventral root of the spinal nerve.
The cell bodies of sensory neurons are groupe
cord, in the dorsal root ganglia, The bodies of

m cord and so are not located in gang
nTONOMIC NER\Oerom=ttsn

The mot _of the per1pheral ne

Thcre are 3

body-
tire,pOCY a few of the cranial

e each level of spinal

ther outsid
g on the other hand, are

motor neurons, O
olia.
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SOmauc and autonormc nervju

| sOMA us SYSTEM
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s voluntary infu
\E eletal muscle \
= =1 [~ Yot

: éiYM‘I;A‘I'HETIC NERVOUS SYSTEM: G
g glmpameUC nervous system acts on organs in ways. that prepare the body for
&s'gﬁll or highly energetic activity such as fighting, escaping or giving a speech during
s l&_‘ﬁght-or-l’hght“ act1v1t1es It consists of thoracw and 1umber nerves ongmate from

%i) alcord.“' 3 v ."-‘

R &Y i) (, o1 : 3
RAS I’A_THETlC NERVOUS SYSTEM : e
. pathetlc nqpvous system rcgulates ‘maintenance activities that can be camed-
,,\thgh called "rest and rummatlon" ‘Under its control, the digestive trast_

o \
%ﬁﬂ"e’ heart rate. slows, a and air passage in the lungs constrict. It consists of

b ﬁﬁom the l:tam and sacral ner:/es from spmal cord
; o RO | Rt ¢

SR

N
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S.N'()‘ PARASYMPATHE;I-Tgv‘—*‘“'“\--imo'(my ChﬂptEV# 17, Page# 17 )
. —— | ®

/MM\NERVousstM SYMPATHETIC NERVOUS

SYSTEM

——

] al W
(mcllldmg vagus e nerves | It is formed by spinal nerves arising from |
spinal nerye arisin V&) and .a | the thoracic and lumber region of the
vertebrae, Theu,forg from sacral vertebral column. Therefore, it is also
© it i also | called”
called Cranio : 4150 | called Thoracolumbar Outflow.
-8
|l Crnlosacral Quioy,
0 i
2|1t gets activaeg during  the Y

It gets activated during the activities |
|

related fo the ‘emergency  state |

(fight/flight conditions) of the body.

It controls |
activities such . | It controls activities such as increased |
contraction of pupil of eye,

8 heart beat and breathing rate and slowi
lgestlon of food, slow heart beat

digestion etc. '
ete.  en ‘ N

activities related o the relaxed or
normdl state'of the body.

D 1vOILOVHd [E +202-£202 NOISS3IS [ IHLNIO TVOLLOVHd

. '(OlFACTORY-

) 'ulnasal cavity, W
‘ tory neurons ¢

proteins embedded n the olfactory c111a Eac

particular type of molecule and stlmulate the :
brain. o

TASTE RECEPTORS' The receptors cells for taste (Gustation) are modified eplthelldl
cells orgam7ed into taste budé; Human tonuue bears about. 10000 taste buds. Most of the
taste buds are on the surface of the tongue or are associated with nipple-like projections
called paplllae on the tongue There areﬁye basic taste perceptions, sweet, sour, salty,
bitter and umami (perceptmn of glutamate and(other an-Imo acids that give a hearty
! tqste to- many protems tich foods such gs med, cheese and butter).

‘ smsomf ucmons |N HUMAN SKIN: |

b Several types of mechanoreceptol‘s are present in-the skm Some lie in dermis and some
; mﬂsubcutaneous tissues. “These. receptolls “contain sensory cells whnch detect various

forms of Phymcal contact known\hs the sense of touch
. - ow A .
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Xll-Biology, Chapter# 17, Page# 13

include hair follicle receptors ang
h

P
HASIC RECEPTORS: The phasic receptors S ohtain bafSch A

nat
Mtflssncrﬂ corpuscles. which are present on surfaces i

fingers, aln '
palms and nipples. onsist of Ruffini's corpuscles in the

d near the surface of the skin,
nt to which it is applied.

W The tonic receptors €
dermis anq touch, dome endings (Merkel's disks) locate
These receptors monitor the duration of touch and the exte
PRESSURE SENSATION RECEPTORS: Decp below the skin pressure . are

of receptors having
Sensation receptors called Pacinian corpuscles. [n human, a class p
hich are called nociceptors,

naked dendrites are present in the epidermis of skin, W N
e damag
Nociceptors detect sensation of noxious substances as well as issu

EFFECT OF DRUGS ON NERVOUS CO- ORDINATION:

Drugs that provide pain relief, such as Morphine or Demerol block synapses in the pain

pathways of the brain or spinal cord. Brain can temper its perception of pain through

endorphin m allows a person to funct:lon in emergency conditions by
d ai

SESSION 2023-2024 [:] PRACTICAL CENTRE [=]

blockin
NARC RUGS:

Commo 'FMS are heroin, cannabis .
HEROI .

white powder with | bittg
which is derived from the morphine alka101 1

JMORELH
areas. It is one of the most s

Wbis refin 2
hashish (hash) which cause mil euphoria, wii

NICOTINE: It is an alkaloid of tobacco
post - synaptlc neurons of the brain.
neurotransmitter, acetylcholine. Nlcotme stimulates heart rate, blood pressure and
increased muscular act1v1ty

n until the emergen

VIILOVHA [=] PEOZ-EZ0Z NOISSHS [5] HMHAINIAD TVIHLIOVHS [=] /

2023-2024 (] PRACTICAL CENTRE [s]

N

ALCOHOL: Alcohol interferes with the brams communication pathways, and can
affect the way the brain looks and work. These dxsruptlons can change mood and
behaviour and make it harder to think clearly and move with coordination.
INHALANTS: Inhalants are volatile substances found in the home or work;;lace such
as spray paints, markers, glues, and cleaning fluids. They contain dangerous substances
that have psychoactive (mind altermg) properties when inhaled.

DRUG ADDICTION AND DRUG TOLERANCE:

Drug addiction is a complex neuroblologlcal disorder, which affects a person’s brain and
behaviour in a way that they lose the dblllty to resist the urge to use drugs

DRUG ADDICT ION:

Drug addiction is dependence on illegal drugs like cocaine, nicotine or addlcuve'
substances like medication drug, alcohol etc. The dependence on drugs usually starts "
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Athi Xil-Biology, Chapter# 17, P
with an exper 9y, L18pLegyes; Faged 19
Repeated Petiment. A person takes a drug because of the way which make him feel.

Peated misuse of drugs changes how

and messes with (he desire to take drugs.

DRUG TOLERANCE:

Drug tolerance occurs due to repeated and

brain works, it makes a person lose self-control

prolonged exposure to nicotine and caffeine. -

The
€ drug loses its efficiency and ag a result, larger and larger doses must be taken to

produce the same effect.
DISORDERS OF NERVOUS SYSTEM AND DIAGNOSTIC TESTS:

oy isorders mq neQi e ; ; :
Nervous sil?O ay be classified ds vascular, infection structural, functional and
degenerative. ‘

lervous disorder o, LT L ST ) . i y
Nervo er due to abnolmallly in blood circulation is called vascular disorder of
the nervous system e.g., stroke and Hematoma.

7OILOVHd [E] P202-€202 NOISSIS [x1 IHINIO 1VOILOVHd [Bj

when a blo s in the brain, when blood flow in cerebral arte

STROKE: It is caused b an interference with blood sﬁpply to the brain. It may occur -
a blood clg

Cause: Th troke includes hypert@
alcohol int ne abuse

the body parf ¢
ll [0 ordination {

c,!a&lﬁg.

ION 2023-2024 [ PHACT_ICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE ®

HEMATOMA:

The massive accumu'l,ation of blood into the space between-the brain and its outermost

covering is called hematoma.

Cause: Hematoma is due o hypertensnon

,Symptoms Hematoma symptoms include loss of consciousness, sudden confusion,
pale skin colour and selzures

Treatment: It depends on the extent of the hematoma and the presence of other injuries.
Dependmg on the severity of the injury, management may include surgery to drain
blood and remove the blood clot.

INFECTIOUS DlSORDERS OF THE CNS:

rders due to infection of virus, bacterla fungi and protozoan e.g

Nervous dlSO
meningitis and encephalitis.

'mfrwh AV]II,‘ CENTRE
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FUNCTIONAL DISORDER OF THE CNS .
‘Headache: : ; B '

[ £ PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [

er# 17, Page# 20

qii-giology: © apt :
~mbranes meninges)
. .nd memb
) id an
MENINGlTlS I , inflammation of the i
—=NEING: It s ar ¢ .
- o o Jowed by
surrounding the brain and spinal cord of this disease, fol y
: ~ause
o y s ) i 1t Comm()n ca
Cause: viral infections are the mo:
bacterial infections and, rarely: fungal. (iness in neck. and headache with
. or. stiffnes
h fever,
Symptoms: Usu: sudden hig
toms: Usually include  death.

0
aralysis COM4 <+ must be treated

nausea or vomiting, it may cause p ial meningili
_— ~terld .2 ) c
case. BaC costeroids. Viral

Treatment; Depends on the type of dis ) recently cortl

immediately with intravenous antibiotics
ics and most

g (dll bo

on their own in

meningitis cannot be cured with antibiof

several weeks, spread through coughing. sneezing

rme rOUt)

ain.

ENCEPHALITIS: It is an inflammation of the bra
phalitis.

Cause: Virus and rarely fungus cause ence

Symptoflls is symptoms include fever,
muscl ntia and irritability.

Treatment: Enceihalms needs to be treated

underlyEﬂ ving symptoms and suf

uncontrollable way.
use: It is caused by mutal
Symptoms:

brain tumor, it may finclude, headache, visid

death.
Treatment: Includes surgery, radJatlon therap

headache and confusion may cause

ORDER OF CNS:

Headache is deﬁned as pain arising from the hedd or upper neck of the body. Pain

orlgmates from the tissues and structures that surround the skull, the brain itself has no

nerves that give rise to the sensation of paint. There are three major categories of

headache based upon the source of the pain:

' Primary headache: Includes migraine, tension, and cluster headaches.
Secondary headache: It is due to an underlying or infection problem in the head or

neck dental pam from infected teeth, pain from an mfected sinus, and bleeding in the

. braln or infections like encephalitis or meningitis.
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Tension  Migraine  Cluste

vf Types of Headaches

Fig 17.14
C
RANIAL NEURAI.GIAS FACIAL PAIN AND OTHER HEADACHE:

Cranial Ty -
o ‘neuroglia means inflammation of one of the 12 cranial nerves coming from the
rai :
n that control the muscles and carry sensory signals to and from the head and neck.

-Cause° d by inflammation or irritation of structures that surrounds the
bram ‘ Al

Symptoms: Pain that egins in the back of t

Mh pain mechcatmns tdcd :
DEGE [IDISORDERS OF TH

ALZHEIMER’S DISEASE: .

Mﬂﬂi disease in whig
L3 legradually destrofie

called dementia. -

SYMPTOMS '

In mild stage 1nd1v1dual may haye delusion, h?

TREATMENT

There is no cure for Alzheuner s. The goal of treatment is to manage symptoms slow

down progression of disease.

'PARKINSON’S DISEASE:

This disease is concerned with brain. It occurs either by degeneration or damage (o
nervous tissues within the basal gangha of brain. ‘

CAUSE Neurons in the brain which produce dopamme are destroyed.
SYMPTOMS.

Tremors in the arm or leg Wthh worse are at the time when limb is at rest.

In later étages' disease affects both 51des of the bod)’ and causes tiffness, weakness 204

trembling of muscles. a) 4
bling
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Xll-Blology, Chapter# 17, Page# 22

TREATMENT:
There is no cure for Parkinson’s disease but treatments arc available to help relieve the
Symptoms.

OTHER DISEASES:

MULTIPLE SCLEROSIS:

It is an auto-immune disease which affects tl

HUNTINGTON’S DISEASE:

It is due to gradual breakdown of the nerve cells of the brain.

1é central nervous system.

It affects physical

movement, emotions and cognitive abilities.
DIAGNOSTIC TEST FOR NERVOUS DISORDERS:

Different diagnostic tests are used to diagnose nervous disorders. €.2

and MRL !
ELECTROEMRAM (EEG):

It is a neuroimaging test which can detect

activity within f:ﬂnnuses macro electrodes
or scalp). It prodlic

amplitude

. EEG, CT scan

Cogputed tomography refers to

rays. , , £
MAGNETIC RESONANCE IMAGING (MRI):

It is a radiological technique' that uses magnetism, radio wave and a computer (o
produce detailed image of body structures. The MRI scanner is a tube surrounded by a
circular magnet. The patient is placed on a moveable bed that is inserted into the
magnet‘. The magnet creates a strong magnetic field that aligns the protons of hydrogen
atoms which are then exposed to a beam of radio wave, this spins the various protons of
the body, and'they produce a faint signal that is detected by the receiver portion of the
MRI scanner. A computer processes the receiver information, which produces an intage:
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CHEMICAL Co-oppinamay ™ T

CHEMICAL COORDINATION
— ——CDINATION;
The chemicals which Secreted  form  g; ffe
rerent
pheromones and hormones whic
called Chemical Co- -ordination,

PHEROMONES:

neurotransmitters, Part of the body Jike as

cells of the body h regulate the activities of other

Fh(’l()lHOnt‘S are ChC]niCﬂl whi
J ¢ / S thh are Secret
ed in mmute amoun
ts to stlmulate pe rti

response from another organism of the same Species.

HORMONES:

effect on mnve 10pmenr, grow‘:lrfjnels. A mm‘ute uatrty has a I?TOfound

CHEMI » g i

Hormones ar i
PEPTIDmR

short chain of amin

consi HI] t

ii. M

bvdd [ #202-€202 NOISS3S [E FHINIO TVOILOVHd

CHL 8L x!m.tyro i

s Hormones of Thyroid g@d They are also derived from tyrosine. E. g ' Thyroxin.

¢ Hormones of Pineal gland Pmeal gland secretes melatonin which is derived from
Tryptophan. o

iii. STEROID HORMONES These hormones are formed by enzymatic

modification of cholesterol. E.g., estrogen, progesterone, testosterone, aldosterone
ete. ‘ Ceh O

PATH OF CHEMICAL MESSENGER: _

Hormones are secreted int the blood ~tl-i'rough which it reaches every cell of the body. ™
The specificity of hormone is deterrmned by receptors on target cells. If a cell lacks
receptor for a hormone, the hormone will have no affect on that cell. Thus, hormone
dffCCtS only those cells Wthh have its particular receptor, '

Multiple effects produced by smgle hQrmone depend on, nature of the target
Receptors are either present ¢ on. the surface of the cell or inside the cell.
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MODE OF HORMONE ACTION: (WORKING OF po

WORKING OF PROTEIN HORMONES:
——-——-—"—\\

ay, Chapgem

RMON E§ ;8' pasu ]

¢ Protein  hormoneg are  soluble in water but [ A

insoluble in lipids. Therefore, they cannot enter

through the ce|| membrane, P
.

— - ——
e

When peptide hormone reaches its tar

get cell, it fﬂ’
becomes attached to the receptor molecule on the celf ‘
membrane  which

‘ ' Enzym, \‘\
results in the formation of jocmm: L |
accondmoasonzgg, Activatag Inagy & |
honnone~receptor complex,

Vatgy

P —————

9 10 activata Cortain YMes
1] ONZymas
iy

> This complex activates the enzyme adenylate | f  © svmea,

cyclase on the inner sige of cell membrane, S sy
» Adeny

late cyclase coverts - ATP
Adenosine Monophosphate (cAMP)

~Jol

in tO cyclic Mechanism of Action of Wa

tor Solubl H

L ey
which serves as second messenger.

=)
g wo
g

; Z

V-4

1R
specific enzymes

=]
w
3
Q
- |
<
Q
-
3]
g
o
o
0]
<
S
o)
N}
o
N
2
Q
&
w
10}
&
S
E N
u i
0 hw
=] 0|
3
5 WOR N
s K
=1 > iy ;
3
0| di m
N | q
S wbeomes attacheg 0 -
N 3
z Specific receptor ang 2
" Q
complex. N
w ] N
£ . o . Q
@1 > This complex is carrieq 1to the nuclefis & <
= . :
" activates the appropriate genes and ungle o
x instruction of these genes, enzymes ar® etion of Lipid Soluble Hormons §
z 4 4 e e
2 synthesized to bring about Specific responses. g
oy 2 \ 0
>
S| ENDOCRINE GLANDS: r
': \
5 C HORMONES
o ¢ \ b
m
o Hypothalamus - y Plneal gland
= TRH, CRH, GHRH Melatonin o}
Dopamlneu u)
Somatostal 54
g Ve B g :
& Thyrold and - ;sm:ia‘cht/l'r? Hd;-y'.llocln g
8 Parathyrold Va ésln 0
=] T3, T4, Calcitonin \%fpre Z
A ETH T Thymus T °
g Liver - Thymopoletin $
a IGF, THPO 4 scomaclé - §
b Adtona e, Sl ;
Glucocorticolds Somatostatin g
‘& Adrenaline Neuropeptide Y
Noradrenaline Pancreas ;
E Kidnay Insulin, Glul:::gon 5
E Calcltriol, mn g:;g-:\?“"“ g
3 d L Progesterone i
El A::l:;;etls ‘ L Uterus x : g
o ~ Estradiol, Inibin ‘ Prolactn, Relaxin :
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i 1. HYPOTHALAMuys;, Xll-Biology, Chapter# 18, Page# 5 g
Hypothalamus is a par .
b M| | part of brain obited

connecting link betw Just below the

en the nervoys and endocr: alamus and serves as a
neurosecretory cells, fine systems, [ consists of two groups of
One group of neurosecre

tory cells produces twq y

k€., releasing
hormones/factors
R of pituitary o], i

IS Cause inhibitjon of hormone fr sl

Fud [ p202-£202 NOISSAS [ FHLINID TTVOILOVHd

4, Growth hormone

(GnRH)

5. |Growthhormone = | Tnhibits th
- | inhibiting hormone
(GHIH)

RE [ SESSION 20232024 (51 PRACTICAL CENTRE [ SESSION2023-2024 (I PRACTICAL CENTRE G |

6. | Prolactin inhibiting Inhibit the s:ecretion of prolactin.
hormone (PIH)

7. | Melanocyte inhibiting_ Inhibit the secretion of MSH.
| hormone (MIH)

2. PITUITARY GI.AND: (HYPOPHYSIS)

It is a small pv,ea-s‘i'ze&" structure, attached with a
short stalk of nerve fibers to the hypothalamus. It
was also previously called master gland because of
its influence on other endocrine glands. However,
pituitary gland is \‘i'tself ‘;u(;gier" the influence of

The Rituitary & Hypothalamus
Hormone Control ‘

Pee ) " from the hypothalamus
hypothalamus. It consists of two lgb&s,,fthe glandular | &3 :*%:ﬁ::':.?::?""
; ar adenohvoophysis and the posterior kA
anterior lobe or adenohy Qpllii‘ ¥ p 4 LA
YQ“ e Wave ghand In the blood

lobe or fibrous neuroh%bph}"él&‘;
A
S
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OR LOBE ADENOHYPOPHYSlS : | y
A.AEIER/'» al hormones which stimulate the growf of

, \es seven essenti

or lobe produce | - | 8

C and stimulate the production and secretion of hormones from Othey
(4 ' | :

ormones secreted by anterior lobe are collectively terpq

t on other endocrine glands ¢,

=)

The anteri
their target Organs
endocrine glands. A group of h

i "ropl es ac
as tropic hormones or (ropins. Tropic hormon

¢ secretion of hormone from these glands.
mone (ACTH): This hormone is protein In nature, |

stimulat

i. Adrenocorticotropic_hor
stimulates the release of hormone from adrenal cortex. |

ii. Melanocyte stimulating hormone (MSH): It stimulates the synthesis ang
dispersion of melanin pigment in the skin.

iii. Somatotropic_hormone (STH) or Growth hormone (G
protein in nature. It stimulates the growth of bones and muscles.

iv. Prolactin: This hormone stimulates the production of milk from mammary glands.

v. Thyroid stimulating hormone (TSH): This hormone is Glycoprotein in nature, It

H): This hormone js

IVIILOVHL [F PZTOS-ESTOZ NOISSIS [F FHINITD TVIoNLIovES

hormone (FSH):
ation of follicles in th

e
gtore
|

ON 2023-2024 [E PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE

=
B B8 e &% posterior lobe b i illfi e
u

hypothalamus. The hormones ek u
idiuretic increas@ls tHE rea’Sot g OlT

the mammary glands during breast feeding

3. THYROID GLAND:

The human thyroid gland is a bi-lobed butterfly-shaped structure, located at the base of
neck in front trachea. It secretes three major hormones:

i. Thyroxin (tetra-iodo thyronine or T4): It consists of four atoms of iodine and is
secreted in greater amount but is less potent than T3.It influences most of the cells in the
body, increasing their metabolic rate. Its functions include increasing consumption of
oxygen and heart rate, stimulating breakdown of glucose through synthesis of enzymes.

ii. Trilodothyronine or T3: It contains three atoms of iodine. It is released in small
amount but is more potent than T4.

iii. Calcitonin (Thyrocalcitonin): Raised blood calcium stimulates the production of
calcitonin. It causes the deposition of excess calcium in bones.
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g
Iﬂ% XIl-Biology, Chapter# 18, Page# 7
A: HYPERTHYROID s,

The higher 1ey tE

els of thyroxin
Symptoms such as profyge swe

blood pressure.
B: HYPOTHYROIDISM:

I']t— ]0“’ ltNe]S ) } 3 i I ) ) p O

i. CRETINISM:

It occurs due to the de

In the blood res .

d results in | ‘
: ke ypertl -
ating, w yPerthyroidism, It may produce

eight \nt
ght loss, heat intolerance. irtitability and hich

ticiency of thyroxin in (he early age. Its symptoms include:
» Stunted growth, :

» Mental retardation.

» Coarse fiojqu

» Repr 1 gdis do not function na
ii. GOITER:

A goiter is Fa)ﬂl enlargement of th§r 9

iodine in diet. It is usually painless. A large gpi

58 11141
4. PA | ND:
adjacent to ; yrouf gland in

release Parathyroid hormone (PTH) or Pa§

HINID TVOILOVHd [ p202-€202 NOISS3S [ IHINID TVIILOVYHY =

calcium concentration. :

Functions:

5 It stimulates the reabsorption of calcium in the kidneys 5
and leads to activation of Vitamin D needed for absorption of calcium in the intestine.

> It stimulates osteoclasts cells of bones to release calcium in the blood.

5. PANCREAS:

Pancreas is a heterocrine gla

nd i.e., both exocrine and endocrine in function. Most of
ey . s Nallad W = f
ocrine in function but there are patches of cells called "Islets\Q

function. Islets of Langerhans have two types of
lin. Both of

pahcreatic cells are ex

Langerhans" which have endocrine 5o o :
-Ceuf alpha cells which secrete Glucagon and beta cells which secrete 1030

these hormones have ;amagonistic effect and regulate blood glucose.

2)GLUCAGON:
It is secreted in response to 1oV Jevel 0

that breaks down ,glycdgen;;elegsing glucos

activates a liver enzyme
lucose. It activates d
e - mal in the

¢ bringing glucose levels to nor
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] Xll-Biology, Chapter# 18, Page# 8
fb ! blood. Tt also promotes lipid breakdown, releasing fatty acids that are metabolized fo,
|’i O [ b) INSULIN: It is secreted in response to higher level of glucose in the blood,

o | lowers the blood glucose level by causing body cells to take up glucose or metabolizeg j

-
[ Q | for energy or converts it to fat or glycogen for storage.

&

“ | DIABETES MELLITUS: Ram—

] DS y i lnmi!ed

< | 1t 18 a disease in which there is a pcrmslcnlly high »‘o"x \Qlu:mdu.
| N / Muscle unable to

-] - K 3 I due to low insuli I

& | blood glucose level. There are two types of diabetes: G glucose n i

8 : ardpotin - TYPE 1

& | a) Diabetes Type I: breakdown,  DIABETES

& N :::J:en?idos's

o . < f

% | In this type, beta cells are destroyed by. the S lnsullnlnlh.
2 N : ¢ I s . d N k Pancreas les

W | Jymphocytes due to autoimmune disorder.It 1s cause

5 ! : . 3 Type 2 Disbates
@ | when antibodies are produced against betd cells in

islets of Langerhans. In this case, patient is treated by -q;uw.\mmm

b v N to use glucose due Steam
insulin injectjir Il“ omw i retsancs
b) Diabet Jihiiaia an )
. S| e |
n B

e of diabetes in whid
t the target cells losg
aduatly decrease taking u glao

takin 'hr nd regular ex
“MOREN
HE N e ‘

é. ADRENAL GLAND:

Weh Ine

cortex and an inner medulla.

It is a more

is produced
receptor so tliey €

£20Z NOISS3IS [E FHINID TVvOLLOVHd [ p20Z-£€20Z2 NOISS3IS [£ FHINIO IVOILOVEHS [ /
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ADRENAL CORTEX:

It works under the stimulation of ACTH sec -
are collectively called corticosteroid hormones some of which are as follows:

i. GLUCOCORTICOIDS: | 1
They help to rggulate glucose balanc,}e_‘. |
CORTISOL:

It is produced in the state of anxiety, fever and diseases. It promotes the hydrolysis of
muscle proteins to amino acids. These amino acids are then broken down by liver into
glucose by gluconeogenesis (conversion of amino acid into glucose). It also reducesthe—
inflammatory responses and pain.

DISORDERS RELATED TO CORTISOL: |

a) CUSHING SYNDROME: I occurs due to over- -secretion of cortisol. Its
symptoms include:

» High blood pressure.

> Weight gain.
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» Muscle wasting,
» Weak bones, ; e i
» Mood swings,
» Hypertension,

b) ADDISON’S DISEASE.
ORI -

» Weight loss.

» Low blood sugar,

» Reduced bloog ﬁl'essure.
ii. MINERAI.OCORTICOID:

They helgllt 1

a) ALDOSTEROR:

It increases tion of Na" and CI' fofié
volume andf@lo {

e
w
=
o
=
o
-
aQ
<
w2
=
A2
=
St
=3
=
>
-
=
(g
(4]
-
()
-
=]
2
(=
JlOvHd [E ©202-€202 NOISSAS [ JHLINID TVOLLOVHL [§

mineral balance.

c0 Tone:
»> Renin system affects blood in two waysfl

ESSION 2023-2024 [ PRACTICAL CENTRE [ SESSION 2023-2024 = PRACTICAL CENTRE ©

raising blood pressure. :

» Secondly aldosterone causes increase i
levels. When sodium levels are high, secretion of ADH (anti-diuretic hormone) is
stimulated which causes re-absorption of water and thus blood volume and blood
pressure is maintained. | ‘

b) ANDROGENS:
Androgens are similar to testosterone (male hormone) and are produced in both the
sexes. They affect bones and muscle development and metabolism.

In male, it is responsible for the development of secondary sexual characters such as
growth of facial hairs, deepening of voice and increase in muscle bulk.

In females, one of its main purposes is to be converted into estrogen. However, its over-
secretion may lead to masculinization. (e.g., appearance of beard).
ADRENAL MEDUVI.I.A:

The 'adrenal medulla worksr
secretes epinephrine and nor-

PRACTICAL CENTRE

under the influence of sympathetic nervous system. It
epinephrine during emergency situation (fight and flight
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f"‘ XiI-Biology, Chapter# 18, Pageg 15 [N
| i Epinephrine (adrenaline):
It increase heartbeat, blood g

lucose, breathing rate and metabolic rate.
ii. Norepinephrine (nor-adrenaline):

It functions like epine
7. GONADS:

A gonad. sex gl

phrine but its main function is to sustain blood pressure.

and or reproductive gland is a mixed gland that produces gameles a5

well as sex hormones in an organism. The male gonads are the testes and the female
gonads are the ovaries,

i. TESTES:

Testes are male gonads which secretes male sex hormones. Follicle- shmulatmg

hormone (FSH) released from anterior pituitary gland stimulates Sertoli cells of testes
to facilitate sperm developmcnl

LH released fr: iﬁ“r p1tu1ta1y stimulates Leydlg cells located in interstitial tissue

of testes t terone. It is producedeg
and ensur develops into male

EFFECT OF TESTOSTER,ONE_:

Testosterone produces both anabolic and androgenic effects in males.

ANABOLIC EFFECTS:

It includes muscle mass, muscle strength mcreased bone density, bone strength, linear
growth and bone maturation.

ANDROGENIIC EFFECTS:

Yo [Z]
e ISSIS [£] FHINIOD TVOILOV.
:&OISSHS El IHINIO TVOILOVHd [E . ¥202-£€202 NOISSAS [[1 IHINID TVIILOVHC [E vZ0Z-£20Z NO

It includes maturation of sex organs, formatlon of scrotum in fetus deepening of VOICE ]
and growth of facial hairs,

ii. OVARIES:

The ovaries are female gonads which produce both ovum and female sex hormones.
Ovanes secret;e tWO hpophlhc horinones, oestrogen and progesterone

: -
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Maintaing f
dins  female reproductive  system

cl
laracters ip female such as bre
Armpit and pubic hairs

and development of the secondary sexual
ast development, fat distribution in hips, legs and breast

an
fr d menarch (start of menstrual cycle). Low levels of oestrogen
¢ mood swings, depression, head :

PROGESTERONE:

Progesterone is prim

aches, irregular periods and sleep problems.

arily involved in the preparation and maintenance of the uterus

which supp
1 pports the growth and development of an embryo. Thus, it helps in regulating
nenstruation and maintaining pregnancy.

8. PINEAL GLAND:

It is a tiny, : i
i cone-shaped body behind the third ventricle of the brain. It secretes

melatonin
; tous functions, most important of which is to help modulate
sleep pa tion is stimulated by g% . C ‘

OTHER ENDOCRINE TISSUES:

i. IME&EDIGESTIVE TRA(

» GASTRIN i

HE']' ‘sumulates mugo
HEE b

» SECRETIN:

tisa peptrde hormon

023-2024 [E] PRACTICAL CENTRE [E] SESSION 2023-2024 [©] PRACTICAL CENTRE [ I

duodenum el
> CHOLECYSTOKININ

It is also a peptrde hormone, produced by the walls of quodenum, 1t samulates the
contraction of gall bladder and release of drgestrve enzymes from the pancreas.
ii. HORMONES OF KIDNEY'
» ANGIOTENSIN: -
It regulates blood pressure o
> ERYTHROPOIETIN: :
Tt stimulates the productron of RBCs in thc bone MArrow.-
i HORMONES OF HEART: ‘
% ATRIAL NATRIURETIC HORMONE
It strmulates the excretron of salt and water from the krdneys to reduce blood

5 PRACTICAL CENTRE [ SESSIO

pressure
lv. PROSTAGI.ANDINS . :
The prostaglandrns are a group of lrprds, made at the sites of trssue damage ot infection
that are 1nvolved in dealmg wrth injury and 1llness They control processes such asy ¢
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Xll-Biology, Chapter# 18, Page# 12

inflammation. blood flow, formation of blood clots and the induction of labour.

v. HORMONES OF PLACENTA:

» HUMAN CHORIONIC GONADOTROPIN (HCG): It is also known as the
pregnancy hormone, because it supports the development of the foetus.

» PROGESTERONE: It helps in regulating menstruation and maintaining pregnancy.
FEEDBACK MECHANISM: |

Chemical co-ordination is regulated by feedback mechanism. Feedback mechanism is

the check and balance mechanism, through which homeostasis is carried out in the

—
o
3-2024 (3 PRACTICAL CENTRE

body.
TYPES OF FEEDBACK MECHANISMS: .
There are two mecIJlﬁni “maintain blood hormonal levels i.e., negative and positive

CAL CENTRE (3 SESSION 202

feedbacks.

vi. NEGATIVE FEEDBACK: I refers to § Dﬂ T E tion to
S, 8.8 éating~ri Sbigad) . i gse level |

any change in the

in the blood. It triggers the mechanism, w

normal limit.Mgﬁ "'\l o
vii. POSITI S

It refers to | ) 1S prodficg
fluids. E.g: during childbirth, oxytocin is.
gland. It stimulates the contraction. of uter
release of oxyto¢in. Similarly, during breastfeeding, oxytocin is released which
stimulates the release of milk. The milk éjectionstimulates further release of oxytocin.
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ANIMAL BEHAVIOUR 0

KEY UNITS
THE NATURE OF BEHAVIOUR —
(INNATE BEHAVIORR
LEARNING BEHAVIOUR —
SOCIAL BEHAVIOUR

INTROD e
The ﬂ: ' i
environmentll T nse must be adoptiv

behaviour of an organism which changes in fesg

(' ge. The originfp
org f orgamsm is infe
pass

Definition:

THE NATURE OF BEHAVIOUR:

Behaviour of Organism in response to stimuli,

What an organism does, and how it acts, is collectively known as behaviour. The
response of an organism against any stimulus varies from very simple to more complex
one. Like responding the aroma of food is a simple response whereas fixed action

pattern is a complex behaviour.
The study of behaviour in animals is called Ethology. (Gr. ethiologica meaning
depicting) '
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¥ XlI-Biol Chapter#
-Biology, Chapter# 1

Relation between Stimulus and Behaviour:
The stimulus brings any detectable change which may be physical or ChemiCa]
[t must have occurred within environment and enables an organism t0 respongg,
body is covered with numerous receptors which detect any change in the surroyp, .ne
and change it into nerve impulse which will analyze by integrator or Sensory orgay ang
then the decision is made weather to respond the signals or 1t may be ignored. d
Interpretations and Response to Stimuli:
The receptors detect any change inside or outside the body. They send Message
the CNS through sensory nerve.CNS also known as integrator can receive, gather
analyze the messages.CNS give orders (o the effectors through motor nerve.

For example, Reflex action.

Different Ways ¢o Response Stimuli:

_The living organism may response to any stimulus in three ways. It. ¢y
positive, neg

e I D be
el galive or ignored. In a positive response your pet become happy to see th
al. In ¢ Ve re - ; ) g

A negative response pigeons close their eyes to see a threat. A child

you if| : . ignore
: '001’ “r on his/her any action. -

dng
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Xll-Biology, Chapter# 19, Page# 5
© | BIOLOGICAL RYTHMS:
w
c Loy i et 7 oA ,
E Bio-rhythm ar¢ the p‘hy.sl'olopml frequent “pattern of aggregate activities, in an
¥ | organism agains! the episodic changes which occur in the environment.
A ; :
S| Inaliving system. the npch:unsnm. which controls the physiological activities internally,
E without the influence of external signal, is called Biological Clock.
< 4 o & ram AT . o . ;
EAS a bio-rhythm appears repeatedly for a specific period of day or 24 hours called

Circadian Rhythms. Some animals have annual rhythms or Circannual Rhythms like

migration of bird, hibernation and matting,

&  Bither their timing is controlled externally (Exogenous rhythms) or there is
internal timing (Endogenous rhythms). Exogenous rhythms are controlled by
external changes, such as 24 hours cycle of day and night.

&  Endogenous rhythms are controlled by biochemical and physiological changes,
within the organisms. In a number of organisms, it seems a blend of both

exogenous and endogenous rhythms. Some examples of rhythms are given below.

Those living organisms which are active during daylight are classified as Diurnal

animals. Animals hunt, graze or feed during daylight and fall asleep at night. Their eye-

sights are bgitegdn daylight. Sunlight plays a vital role to drive these animals about their

routine. Fo : Illterflies, bird and mammals, including man.

Those li

in bright [ig. not dependent upon

Cockroach tc.
Those living organisms, which are -active

Cr I i | active in earl
(Dmn 1¢ypes of light i§.
ex EEN
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Fig. 19.5

TYPES OF BEHAVIOUR:

Nearly all the behaviours, we observe in animal
explained in two ways:

I) INNATE (INSTINCT) BEHAVIOUR
II) LEARNING BEAVIOUR

1) SOCIAL BEHAVIOUR

(1) INNATE BEHAVIOUR: .

grammed, genetically determined,

jour involves automatic pre-pro ically :
i ¥ A fish has inherited power of

stereotype activities which do not involve any learning.
PRACTICAL CENTRE

.14, BLOCK-, GULSHAN-E-IQBAL KARACHL  : 34976530-H8I2547- 3984762 {_

-
o)
m
O]
[72]
m
1]
@
2
i i iour can be

s, are adaptive. Animal behaviour ca 5
w
N
o
N
S
[
v
DN
>
(9]
=
Y
>
-
0
m
=
—
2
m

& PRACTICAL CENTRE [ SESSION 2023-2024 [ PRACTICAL CENTRE [

0

wn
O
QD
3
w
Q
QD
>
>
@
=


https://v3.camscanner.com/user/download

FOR GETTING ALL SUBJ NOTES , GUESS PAPERS IN PDF . CONTACT ON THIS NUMBER +92 21543
h XIl-Biology, Chapter# 19, page
( flying, these are exampleg Ofin”

Swimming by birth. A bird has inherited a power 0

Ty
behaviour, t

Fig. 19.6
There are two types of innate behaviour:

ﬁ) ORIENTATION BEHAVIOUR
) NON-ORIENTATION BEHAVIOUR

A) 'LQMON BEHAVIOUR;
I chaviour, an organis

Tesponse to a source of stimuli.

It l;?ﬂEﬂﬁo types:

a S b. TAXIS

] SESSION 2023-2024 [[] PRACTICAL CENTRE [
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nEl ll'ted' to th
stmulus. ’1?1 i

€ moy.
one away from the stimuly
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response to chemical, hydro taxis due to

cEN TR e Fig. 19.6a
b, Taxis: il

;‘the;l‘h:thls 'bsl\:,av?qu;'an or'ganism,chang‘e's the speed of random movements which help\
5};&-» e 4 nde' en‘vu'onmenf. Itis a type of orientation movement. The rate of
| movemen lsxq§pe ent upon the intensity of movement. e.g. wood-

‘quickly in dry conditions but slow AL, :
wq\‘»‘." y i dry conditions but slow do:yg and stop in humid areas,

\‘ l!l_&- g : 1
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B) NON-ORIENTATION BEHAVIOUR e e gl

In this type of behaviour, as g result of
a p‘.n'lu‘ul;n direction. On the b

(31 ©Z0Z-E20Z NOISS3AS [E IJHINID TVOILLOVHd =

any ] ani
2% of ny stimulus, animals do not show movement in
i - ot .

C( lnpl( \H}. these |‘,(‘|l.l\lnlll'\ dre more pl‘()[.ﬂlllld

than orientation behaviour, The ¢
The common types are reflexes, instincts and motivation
’ ‘ ations

cle

a) REFLEXES:

It is the simplest type of A
: : : ¢ of behav :

erks, blinking oif‘ - C\)l'm ; f lvuh‘mmn. It is the movement of body parts, such as knee-
'xhnn-li\'cd l"klpid l'.k‘\‘ﬁiu‘ ‘( _“’”l‘dl:;n\f;ll of hand from a hot object. These are stereotyped
Qu‘d bt m({ l‘hlnsc.\i mediated by nervous system. During knee jerk, the sﬁin'll

b o < By ough motor nerve, contr : ¥, .
T M 3 .« ¢, contracts extensor muscles which re i

kicking action. Sometimes, the whole | tracts extensor 3 hich result in
This type of reflex acti WIS WHDIC hody of an animal is involved in reflex action.
lnppcil hante ne,n-‘tfl‘fn 1S cx.hlhncd by invertebrates (worms, snails etc.). This will
S ¢ 11bre carries a very fast message to all muscles, as a result, they
contract rapidly and instantaneously. ’

Z] SESSION 2023-2024 [ PRACTICAL CENTRE

1 ~ racepor
'y (in skin) Ranglion

D TVOILLOVHd

2] PRACTICAL CENTRE
| E—

motor neuron

ventral reot

effector (muscle)

Fig. 14
EEE

It is a kind of innate behaviour which belongsfo

SSION 2023-2024

P

characters. .
It is stereotype, genetically program d

gradually and develops side by side with the ey
called fixed action pattern.

Following are the types of instinctive behaviour:

i. Migration of Salm_on fish:

Migration of salmon is tremendous. Salmons are
her eggs in fresh water and male sheds his sperms on her eg
Spawning. When eggs are hatched, the young spend their early life in fresh water then
they move to deep oceans, thousands of miles away. Here, they feed and grow for six
months to seven years. After two or three years, salmon transforms into Smolt (sexually

mature).

L e 25

born in fresh water. Female deposits
gs which is called

son, these smolts stop feeding and move towards the fresh water

During breeding sea \ |
ey starts from oceanic feeding ground to

spring where they were born. The jou
hundreds of miles away from their spawning grounds where they hatched.

This will risk their life with exhaustion or by predation, only a small group can reach
there. This migration is a good example of instinct behaviour.

B S L oy
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) Xil-Biology, Chapter# 19, Pagey 5 (™

ii. Dances of Bee:

e ication system to cop
Honeybees shows very interesting behaviour ()I. L()l]'lﬂzl'glfufood gecs (scout) gvli
signals to other bees to indicate distance and directior e
i ) \ - s nectar.
information to other bees from the hive about the nec

The bees perform two types of dance:

PRACTICAL CENTRE

» Round Dance

O]

» Waggle Dance.

IT the source of food is within 90 metres from the hive, the bees perform round dance. |
a source is beyond 90 m, the bees perform waggle dance.

This will indicate the proper direction and distance. The dance may be repeated severy|
times and the sun SCIVes as compass.

This type of communication is the best example of innate behaviour.

VOILOVES [&T
vOoILOVHd [= P20Z-£20Z NOISSIS [£] FHINIO T
5
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iii. NeFﬂd d .
is bebaviour i orized in Innaff

| il'rf‘}t For instance

W ®etyeen the led

The circular or orb web by common spider
thread which is secreted by special silk gl

ESSION 2023-2024 [=]

Spider follows a main rule and then the sub rﬁles. By fol

rule, the spider can build a web without having a plan for it. It the exampl
complex instinct behaviour.

lowing the program of primary

e of highly

V. Courtship behaviour of Stickleback fish:

This behaviour is triggered or released by an external sensory stimulus known as sign
stimulus or releaser. The example is found in miale three spined stickleback fish which

develop on sexual maturity-bright throat and red belly called nuptial coloration. When
the breeding season starts the territorial male builds a nest.

¥202-€202 NOISS3IS [E IHLINID

Llﬂ PRACTICAL CENTRE [&I SESSION 2023

T

b

>

Male become aggressive and dominant to protect its nest from other males and attacks %
other males that enter his territory. But when a female with silver belly enters, the male | 2
welcomes it and stimulates spawning by pods the base of her tail. After spawning, the §
PRACTICAL CENTRE |-
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female leaves the nest but the male enters th T
' ers the nest and fertilize th
em. The male stays
ys

close to the nest to protect. f;
» 1an and look after the newly hatched fish. This behaviour

also shows innate behaviour wj
r without pri :
Or experience.

’-'J\ -ﬂ‘—/‘/"\
<O ) of |

W IR
L

Fig. 19.9
(11) LEARNING BEHAVIOUR:
]earning behaviour is the modification of behaviour by previous experience. Learning

Ezlsa;\ollg:rr éseaI: e(llcqmred behaviour Fhat is brought about by training or practice which
peated over and over, until behaviour is learned, or acquired permanently.

FOR
MORE!N!'

Following are the main type
1 abituation
jii. Imprinting
iii. Conditioning (Classic conditioning)
iv. Trial And Error (Operant conditioning)
y. Latent Learning

vi. Insight Learning

(i) Habituation:

Habitation is the simplest kind of learning. In this type of behaviour, the animal stops
responding to a repeated stimulus, which is neither beneficial nor harmful. Birds feeding
along the road, or perched on pole, or a tree along a busy highway, ignore the speedy
cars. They became habitual and they even feed in the middle of highway.

This habituation is significant and saves energy and time.

SESSION 2 -
023-2024 [ PRACTICAL CENTRE [E SESSION 2023-2024 = PRACTICAL CENTRE © E

(ii)Imprinting:

In 1930.Konrad discovered this behaviour. Imprinti
of birds and mammals. Konrad studied that duck
moving object they see after hatching, thereafter, they wi
even if their true mother is not there.

e
PRACTICAL CENTRE
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ng occurs during early stage of life
lings follow the first large, noisy,
{1 continue to follow the object
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) G (Vi) Insight I.earning: Xll-Biology, Chapter# 19, Page# 11

)

ln.s'lzlhl |L'.*""l'"‘“gdfs the highes fory
pehaviour acCording to situation : ase, the animal shows its
insight learning, According (o lll l(‘hlmpu,""'c% have to develop this highest degree of
apples which-are out of (hejy r“(ﬂlcr,| chimpanzees can use devices to get bananas or
sometimes, two chimpanyeeg m,LdC,IL Chimpanzees wil pile up boxes or use pole or
> May also C0-operate with each other to achieve the goal.
ol P

m of learning, In (his c

E IHINIO TVILLOVHd

T Fig. 19.14
1I.SOCIAL LEARNING:

The 1»nteract10.1'1 between two or more individuals which belong to the same species and
live lpgether is called Social behaviour. This gives many benefits to the animals like
avoiding pre food and looking after their offsprings. This type of learning
can be, mo ary from species to s

G TVOILLOVHA (5] pZ0T-€20Z NOISS3S

SSION 2023-2024 [E PRACTICAL CENTRE = SESSION 2023-2024 ® PRACTICAL CENTRE

Ag vl .
It is considered'-as{"a'v.'si‘mplé group of anima
drinking and mating. They have limited intcfad
behaviour. For example, a group of various spe@eS
Animal Society: ,

Living organisms which belong to the same species live together and have cooperative
social relationship. This is called social group and Society. They exhibit .social or
mutual behaviour. PR & ¥ : .

They have permanent and 'lothl_asit;Vipg association. Each individual exchanges food,
water, body care and sexual favour. .
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Xli-Biology, Chapter# 19, Page# 12

@]

Hostile and Helpful Interspecific Interaction: side by side. The

In many social insects. hostile and hL‘lp“l' interactions are 1\'W\Lr\Ld
astes of honeybees ye.

best example is seen in honey bees. In their hive, there are three €
cmnr' old. her coworker

e. workers collect

ggs and queen lays

workers, drones and queen. It looks hostile when a worker is g

killed her. But it is helpful that every caste works together, for instanc

the nectar and made honey, drones protect the hive and fertilize the

the eggs.

Agonistic Behaviour: .
. e ; " AT in conflicts
In the animal world. due to limited resources, animals are usually involved in

o L ' ved by the
due to limited resources of food, mates or territory. These conflicts are sol y
| or becomes

a
Agonistic behaviour. In this behaviour, one animal attacks other anime

n
aggressive including threats and sometimes combat to determine the right of mating or
s to warn other competitors.

(] SESSION 2023-2024 E PRACTICAL CENTRE

access to resources. Sometimes, male indicates signal
Agonistic behaviour decides the territory and dominant hierarchy.

Territory:

A ter d as a confined area Wthh an ammal reserves for feeding,
mating an ones. This area is ges o0 ay :

male to avoid mterference or competition from

90 TVIILOVHd (6 »202-£€202 NOISS3S [[] IHIN3D IvoILOvHd [&]

Once the te d by various. methodgli
etc. other an i t enter into it. If theyje

against the teTrito

Typ

SESSION 2023-2024 [ PRACTICAL CENTRE

also  present called black back And several adult and 1mmature females.
The silverback is a dominant alpha male of a troop who makes all troops decisions
| and gef larger. He has the right for mate. Sllverback is more aggressive than other troops
members because the safety of troop is his responsibility. He exhibits aggressive
territorial behaviour by standmg on his two legs and beat profoundly his chest address
the threaL 3 ‘ ‘ -

The adolescent female transfer frOm other (roop into new troop before
reproducing age which is 8 years in gorxllas can get her rank on the basis of her
recruitment order in her new troop.. Late arnvals are not supposed to get the beneﬁts of—]
high-ranking females oty Lot a¥

On the other hand, adolescenl; .ma‘le ﬂgpans {rom thelr farmhes remain alone until they

g

b mmnem CENTRE T SESSION 2023-2024 & PRACTICAL CENTRE G
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“and pecking among themselyes until ther

~alph

Xll-Biology, Chapter# 19, Page# 13

Fig. 19.17
b.  Territorial Behaviour in Baboons:

Baboons are dj b : f
O e dimorphic i.e. their males are lagger than their females. Males are
erritorial and ¢ oL # . ; -
b nd aggressiye, They frighten other by showing their large sharp canines.
a : " _

oons travel throughout the day for food and rest on trees. The alpha male guides the
ro i . .
troop tothe feeding ground, water holes and safer trees for rest.

I;beboon family, {0 be a dominant, is not an easy task. It is the responsibility of

dommanﬁ edators and invaders which may cause severe injury or death.
In baboo d displays is enough & eTee? 2 - .

Dominance Hierarchy: D

Itis situation in which theat
the access (@
social family.Individuals on top of hierarch}; hv

safegig o ries. i jomrgpkes place due fo
and n tf'zl ssions |
imemm

r

i. Pecking Orders of Chicken: :
Dominance hierarchy can be observed in chickens as a good example.
When several unfamiliar hens are placed together, they response by chasing, fighting

¢ is established a prominent pecking order. The

alpha hen has the right to access resources first like food, water and roosting sites. The

2 hen usually drives off all the other hens by threats instead of actual pecking. The

beta or second rank‘heh reduces all other hens except alpha hen and gradually lower

.ﬂow'n the rank to the omega. Once the hierarchy is set, a peaceful co-existence is

possible.
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Sometimes, the emerging g be killgd ¥ e
iness will run as u erging qiiee
leave Stablish a nev#hive. -

Xll-Biology, Chapter# 19, Page# 14

Altruism:

In animal world, many social behaviours are selfigh in w
benefit. This kind of behaviour increases the rate of surviva
outcome at the expense of others. On the other hand, this type of beh '
by animals without showing self-interest. Animals withdraw their own rGPFOdQCHYe
potential to rewards other ;;nimuls. In social animals like insects, the reproduction is

confine onjlluir i.e. the queen and her mate.
Alth R anization of Honeff Bag

manner, has three types of bee|
drones. o

The queen lays fertilized and unfertilized g

m‘dn;ﬂj f"z‘d egg. The larvo
! : Eﬂ M taneously devefbp ;

hich they behave for their owp
I and success of reproductive
aviour is performed

\
On the other hand, sometimes the old queen

develops a new hive or may killed, lost or
owner of hive. : )

The drones are male bees which develop from unfertilized egg and their function is to
fertilize the unfertilized eggs of queen. The mating take place during flight. Drones die
just after mating. The workers are sterile females developed from fertilizes eggs.
Workers are in abundance but smaller in size. The workers can do all the duties like
cleaning hive, formation of beeswax, forage for hive, care and protection for the queen
and hive. Although the workers spend their lives in serving and feeding other members
of-hive, they are sterile. ' :

Honey Bee Caste
Gueen Worker - Drone
~  su) \ - {
U Y
Fig. 19.20
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Major Concept:

(1) Human Reproductive system

)

wIN3O TvolLLovHd &

(2) Disorders of Reproductive system

(3) Sexually Transmitted Diseases

REPRODUCTION:

Definition:
Reproduction is a biological phenomenon

in which the living organism can produce its own
kind for the continuity of its race.

Type of reproduction:

Reproduction can be divided into two types:

2024 [3 PRACTICAL CENTRE

czozNoISsas [ 3

(1) Asexual reproduction .~ (2) Sexual reproduction.
(1) Asexul Reproduction: ' .
In Asexual gepgodugtion, the gametes or sex cells are not involved. The new
~individuals ar ‘somatic cells of the body. In asexual reproduction, orily one

parent Is reqy new individuals Waye the same oenetl ation e
parent.. Asexual reiroduction may take

(2) Fission (b) Regeneration (d) P
(g) Twins etc. (Jn

(2) Sexual Reproduction:

N
sﬁit which fuse
[ |

‘embryo changes o _gn'adult. ‘This§

uals are produced, having dili
Moo v oriatioasane®Varicyf’ in thei
 higher forms of animals and humansfI
ke gametogenesis, mating, fertilizagjo
11 these steps are regulated by means of
eproductive system: = '
human reproductive system is a complex network of organs and tissues
ogether to perform such process..
s uni sexual or dioecious or hetrophrodite in nature 1.e. the male and female
) separate sets of the body. the male having male reproductive organs like -
he female having a pair of ovaries; the male produces sperms and the female -
(egg) which fuse to form the zygote and. the female supports the
ubryo during pregnancy. . gESeES WAL sEunee | (EERS
Ve system: SR et S TR
ale reproductive system is £
d external genitalia. The &
ide a pair of testes
y organs which produce
store sperms for some
e sperms whereas the
the scrotum and male
{ penis. .
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The Male Gonads or Testes:

(1) The testes are male reproductive organs which are
developed inside the abdomen in early stage of
development but they come out from the body and
remain hanging in a muscular pouch, called scrotam.

(2) The testes require low temperature for their best
function.

(3) Generally, about 34°C:is best for proper function of
testes so they come out from the inside of the body
to outside. the normal body temperature is 37°C
which is not suitable for the function of testes.

(4) The testes are generally rounded or oval in shape

* which are developed by mesoderms of. embryc? qnd ,
composed of tightly packet tubules, called ‘selmmferous tubules.

(5) About 500 seminiferous tubules are found c;n eeac;:h testes.

' the walls of tubules the sperms ar¢ producedc. ; AY
tg; %}w sperm-producing cells in fthe tubules are known as sertoli cells Whld,\ |
onsible for the production of sperms. . oy

8) El‘eljg producti takes place by means of a process called tsg)erf?;ti?l%;ﬂon o

(9) The testes d M“ﬂn the production of sperms as well as the p :

t1ve hor .

male repro e, called testoster@

Accessory ducgs:
(1)  The sper
get transfefie

structure, called epididymis.

desjes  are.  Sefl
cr\l(')f fine  Ejo e

in the testes
-like

2024 E PRACTICAL CENTRE [] SESSION 2023-2024 [ PRACTICAL CENTRE [ l

S

. 3o . <

t
[ 4

—

The sperms get stored for some
time in epididymis and pass 5
- maturation division before entering - ¥
vas deferens. il ;b g
The vas deferens is a t_hiC_k-w'alled 4 P!nis 3
. tube in which the sperms get stored Urethra — 4o a :
. for some time before ejaculation.  Glans penis | 0w
Each vas deferens has a swollen part cal
stored and it acts as a reservoir..

led ampulla, in which the sperms zire

e secretions are produced by seminal vesicle and prostate gland in which the
s get mixed to form a fluid-like structure called semen.

piss3as [ 34 INIO 1VOILOVHd = ve2o0e-

“PRACTICAL CENTRE &

—orasiON 20232024 ©

len provides fluid medium for the movement of sperms, it also provides
ment to sperms and it neutralizes the acidic condition of the urethra which (=
2loped after urination.

in the form of semen, is transferred in the urethra which is a common
urine and sperms. . '

@opens outside by means of an aperture, called urino-genital aperture.

TICAL CENTRE
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External Gemtaha: ology Chapter# 20 Page# 5

. The external genitalia include a muscular penis and scrotum.
Penis: :
(1) The penis is the male copulatory apparatus whi : \ o :

genital tract. P S which deposnts sperm inside the female
(2) The penis is composed of a head
(3) The Slans is a sensitive part of‘l e ey TRV LD.
penis which contains the opening of urethra.

(4) Generally, in males, it is covered by a fold of skin, called the foreskin.

(5) The PC"'S has a shaft region which contains erectile tissues called COTpUS cavernosum.

(6) The penis 1s attached to the body by means of root in the pelvis area.

Scrotum:

(1) The scrotum is a muscular pouch in which testes remain hdngmg

(2) The scrotum is found in between the thighs.

(3) The scrotum maintains low temperature for functlonmg of testes.

The Male Accessory Glands:

(1) The Male accessory glands are (a) pxostate gland (b) cowpiers gland (bulbo-urethral

gland) (c) seminal vesicle; these glands secrete some kind of secretion in which the

sperm gets mixed, it p10v1des nourishment, movement to sperm and neutralizes the

acidic effect 0 ped in the urethera after urination in both male and female
genital tract, alon0 with sperms :
white paste-I1 . - '

\ , C
Testes F .' H | Produce sper
Epididymide : Sites of matutio

RE 3
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Vasa deferentia | Conducts andfstefcom -
Seming@liyesi€Iss WAdd fluid to — “n
) ' dds fluid to femghl 5 ™ z
"ffmthra Conducts spe urifig) ® L ‘
'énethral gland o id to §e: <

ermatogenesis is a biological pheno
ans of male gonads takes place. -

he sperm’s mother cells are known as spermatoooma which contmuously divide
produce a large number of daughter cells by means of mitosis.

cells of sperrnatogoma get enlarged and are called primary spermatocytes.
pnmary spermatocytes get d1v1ded by means of meiosis.
nmary spermatocytes d1v1de to ‘produce secondary spermatocytes during

=) ‘»f meiosis.
‘ spermatocytes have half the number of chromosomes (n)..

dary spermatocytes get divided to produce spermatids by Phase-1I of Mei0Sis.~
Is get changed into mature sperms called spermatozoans. *
Vil g four parts, is called acron (acrosome), head, neck and tail.

v =t
| @z €202 NOISSAS @ 3IHINTD TvolLOVHd

U es the enzyme and gets penetrated in .the ova by making an
embrane
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20 Page# 6

Chapter# 3
Xll-Biology d the t‘d_ll

oo =
The head having the nucleus, the neck region having some: ATPS an
made up of ﬂdeella for movement. ‘

[ e

X
L

Hormonal Control of Male Reproducﬁve System:

The male reproductive system is contlolled by many
hormones like:

(1) Testostergne
(2) Follicl rmone
(3) LH (Lut€inizing _1 one)

(4) Gonado

_Tesostero “
development

4R prod B E testes, prostdte

| semin sresponsible for cfin

development of hair on face,
Stimglaie the production of spé

& PRACTICAL CENTRE & SESSION 2023-2024 [ PRACTICAL CENTRE [& j

ferous tubules of testes, it also stimulates the production of protein necessary for -
oduction of sperm. The FSH hormones are also inhabited by peptile hormone,
om sertolicells of testes.

Iteinizing vH_ormone):

Tuteinizing hormone is also released from anterior lobe of the pituitary gland
the testes and stimulates the productlon of testosterone by leydnas cells, the
215 released in blood stream.

'{:» hormone:

e eased from the hypothalamus and it affects the production of FSH and TH
;tultdry gland, it regulates negative feedback, as the level of tesosterone
is stiumulate the production of gonadotropin hormone which affect the
ad to release FSH and LH which affects the releasing of testosterone -
e level rises, it inhabits the production of gonadotropm hormone which
ctlon of FSH and LH.
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Fema!e Reproductive System:
l'I~1c Human Female reproductive system consists
of the following parts like:

(1) A pair of Ovaries

(2) A pair of Oviducts

(3)  Single muscular uterus

‘(4) Cervix / Neck

(5) Vagina

(6) Female genital aperture

(7) A pair of Labia Minor

(8) A pair of Labia Major

A Pair of Ovaries:

(1) The Ovaries are located inn the lower abdominal cavity, one on either side of the
abdominal region and remain attached to the body wall by means of mesentery. '

(2)  Eachovary is covered by tough protective capsule and contains large number of follicle cells.

(3)  Each follicle cell has single ovum or egg cell which is surrounded by follicle cell

(4)  The egg cell is nourished by follicle cell.

(5) Each female ovaly contains about 200,000 potential egg cells at the time of birth,

but onl og cells mature which came from the ovary into the oviduct
for p tion in the whole fergale / Tt
(6)  After y man, one egg is relfasacatiguutNc Quary Intefnc SVICHY

- every eleasing of ova from §v j -
(7) Theen eproductive cycle1 <) SHUE T D
(8)  The folfic the ovary also secretgs ¥8 poduon Ve TIeT Ml
oestrogen Wthh controls female sexual | GRSt 80 8 N sy c : actnl

t jum and also d _[I
‘A Paif'of iﬂ jan tube: aw 'l
pa1r0 0

Folnd in the fem i uqvis (8

m the ovary by c111ate '
Baeoviduct is 3 v
ryo also takes place in tfie oyiduct.‘
[he oviduct also carries ova from the ovary
The oviducts are provided' with cilia w
ansplantion of embryo in the uterus.
ach oviduct is about IOcm long.

uscular uterus:
e uterus is a muscular organ Wh.lCh 18 pear shaped in structure and located in

ween the bladder and rectum.
erus can be divided into three parts called fundus, body, and cervix.
dy is the main part of uterus which starts just below the level of oviduct.
is the extended part which is downward in direction and opens in the vagina.
C mposed of mayometrium, endometerium, and perimeterium.
um is the innermost layer which is prov1ded with rich blood

ontain blood. ' o
n nis the muscular and middle layer of uterus. L
is the outermost layer which covers the uterus.

v opening, it provides passage between the vagina and uterus cav1ty

o SHINSO TvollovHd [ v20e-€Z0ZNOISS3S B FHINTO oloved @ |

i

.gz0¢ NOISSTS

tube-like structure, which is utilized for the reception of
y of embryo, S0 it is also known as birth canal
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5 . Organ ! : I Function
E v : | Produce egg and sex hormones
= | Ovaries | Produce egg and S€X_ o ioanon
| Oviducts N | Conduct egg; location of fertihza
S Oviducts (fallopian tubes) | Conduct €gg; 10t o O nd Fetus
- Uterus (womb) ) “ Houses dcvﬁcﬁlgp_mgg\_ﬂﬂly’ T
,‘-‘:’ 7\”uginn { Receives sperm & serves as it
E o by e f | very 28days of a month after
a | (1) The human female releases at least one ovum a t]c.r e ,?:\ar  led oyages ole.
1 5 « "y 1 A
= maturity, the releasing from ova by ovary in .cyc' ;s mm e the OeSterous
g | (2) The Ovarian cycle, found in. human female, is differe
‘?‘. cycle, found in females, of mammals. ' . AN et the i
§ (3)  The oesterous cycle appears once or two tmes nhn ay
> cycle is repeated after every 28 days of a month., A o Geaty:
= - sle. two Oor more eggs are released fro
S| (4)  Asaresult of oesterous cycle, ©  sieased from the ovary.
: i at le: 1m
@ | (5) Asaresultof ovarian cycle», at least one Oth S R o be
“ (6)  During oesterous cycle, the feinale sexual behaviour g _
fertilized. G
Duri jan ¢ ale : viour does not change.
(7)  During ovarian cycle, the female sexual beha st i spposilc partnes
(8)  During oesterous cycle some pheromones are releaselcll w1 ch af e D g
vari i : 1 icle to secon
(9) . The ovarian I S chdnge of ovarian fo i
then, finalljg Bt icle. /
1518

=
w
o
'—
-
w
o
= |
<
o
& | (10) The ovarian lated by- FSH and
g (12) The primary follicle cell contains primary Oog
= | (13) The second: s characterized by
— surrounds th t e graafial folliclefis
&
&
(=)
™N
=

cavity which Ts fifed"With fluid. 3,

Ilicle aduallrr increases i

gESSION 2023-2024
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_Oogenesis is a biological phenomenon in which the formation of ova from the
Ovary takes place. k A0 | |

The | ation of ova takes place by means of germs cells called Oogonia. LR

gonium divides by means of mitosis to produce large number of cells O 5%

nium gets enlarged in size to form primary Oocyte.

ry Oocyte gets divided by means of meiosis to

d small polar body. .

. d’()ocrzyte and polar body again divide to produce matﬁre ovum and
bodies.

OV »m_‘is ready to be fertilized whereas the three polar bodies get degenerated.
vun __:eleased from the ovary and enters the oviduct for possible fe;ilimtion.

WadY A X P B e N = gregm—

produce secondary

vHud [ $20e-
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9) "l‘hc Eraafigp follicle

(10) 'The ow € gets
Im copggi S changeq ; XII-Biolo
Number of ¢ lns 2: ”“'"h“r: IO another structure. (d”g‘('lChaptern 20 Page# 9 ]
which o lromosomes /\f[ of chromogomes and the - Sorpus lutepp. <
1D If the l.lu s 46 nun be er lh(, fusion ()fc 7o and s spcrm JISO contamg 23 3
\encr A : P'Lgn ne S
m S. ancy do not form the corpus luteum gradually -
. O
z
ES
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- il

Al pofar bodkes dopenocote -

The Uterin Menstrual Cycle:
| (1) The firglsi turlty of woman 1s

2023-2024 [ PRACTICAL

vCI10D e

he menstrual cycle gets C
ONE OVIEE

each menstrual cycle.

..........

gesterone follicle stimulating hormoNe
e menstrual cycle can be divided into the followmg four phases like

struation phase, folhcular phase or proliferative phase, ovulation phase, corpus

1hlg phase

( on Phase (Day 1- Day 5):8

5 mer struatlon phase is also known as M phase.

hase is composed of about 5 days of a month.

Comes out from the body on the first day and remains continuous up to

ed day first.
e, the inner lining of the uterus gets shaded off and the blood

the inner walls of the uterus, called endometrium.
dj

oz
NOISS3IS [ 3uiNaD Tvorovua @ veortENOISSIs o gy or o T vzoz-620z NOISS3S B

w contains dead cells of uterus, dead ova and mucus with bloo
started just after corpus Lutetium phase.

. the progesterone is ‘stopped and the body is aware that the

2 has not taken place and the pregnancy cannot occur.

y comes out from the body through the vagina.

: ||ferat|ve Phase (Day 6 — Day 12):

o}
Y
)
>
(9]
=
2
Iso known as F. phase. _ F
started just after the M phase. g
)
m
o8

g
N
(=
N
S
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The follicular phase gets started from day 6 and remains continuous upto day
menstrual cycle. .

(4) During this phase one or few follicle cells of the ovary get stimulated and start t0 develop ova-
(3) But. only one follicle cell remains alive to nour?sh the ova and the remaining cells
get degenerated. : '
(6)  During this phase, the anterior lobe of pituitary gland get started to release
hormone called FSH hormone, which affects the follicle cell to prepare 0va-
(7) The degenerative follicle cells start to secrete another hormone called 0€strogem

which affects the endometerium of uterus to increase blood vessels and flow of
blood. :

(8) The uterus become soft and spongy and prepares for possible implantation of embryo.

(9) Oestrogen also affects the development of mammary glands to produce milk.

(10) Oestrogen also controls the development of secondary sexual characters in W

(11) Oestrogen controls female sexual behaviour.

(12) As the level of oestrogem gets increased in the blood, the secretion of FSH hormones
gradually decreases and the LH hormone starts to be secréted by the pituitary gland.

(3)

omen.

as O phase. \ :

(2) Theov 1s the shortest
_phase gif m@S@@lcycle which is
"~ onlycomposcd ree days or

¢ less 1ve da
N {(3) ; t@rior lobe
i nother,

ﬁ&rmone called luteinizing hormone
(LH) which affects the matigs

- 10™™ BSbiniOuicIeaseev (10

. ovaryinto the oviduct. : el
@ ‘mature follicle cell is also
mas graafian follicle. _
fure ova come in the oviduct for po e
piy follicle cell gets changed into another structure, called corpus Luteum phase.

m Phase (Day 16 — Day 28):

L ¢
£
i1

—'{;‘sro follicle cell gets : e :
gture by the deposition of | 15+ &
other hormone, N

etrium of r

Ind increase the flow of blood.

P
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(13) The forgagon of gya by follicle cells occurs through a process of Oogenesis. :
adoﬂa(iﬂz 7 Day 15):(gsgel i AR
(1) The a 1888is also known Fr— e
.' oy - ._ "v - ’ :
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(6) In the endometrium of the uterus, some glands are dCVC;:)gioéogthh;ptern 20 Page# 11
‘ ed which secrete

nutrition for possible embryo.
(7) The progesterone also stops the next menstrual cycle in case of ‘
(8) The progesterone helps in the implantation of embryo in u: :J)t i
.(9) If fertilization does not take place, the corpus luteum graduall e(rlus. ’
production of progesterone gets stopped. I Sgees Sk

(10) As a result of low level of progesterone, the inner lining of uterus graduall
breaks which results in the release of blood from the walls of uterﬁs whicﬁ
indicates the end of this phase and start of the next phase again, that is the new

menstrual cycle gets started.

Fertilization and Pregnancy: ‘ ‘
(1) As a result of fertilization, the embryo undergoes development and migrates from

the oviduct towards the uterus. '
(2) The embryo gets. implanted in the walls of the uterus (endometrium) itself.

(3) The development of placenta take place by embryonic and mothers tissue.
(4) The placenta is the tissue connection between the mother and the developing child,

by which the exchange of gases and exchange of nutrients take place between the

mother a jge child. | |
(5) Theco hich is initially déveloped by the follicle cell, remains
one which is produff® € Cells O ;

persiste

chorion? adotropin hormone (HCG).

-£20Z NOISS3S [ 34INIO TWOILLOVHd E]J

(6) The plac ces oestrogen.and prage Bk ,

(7) The oestERZOQSH ogesterone have dualj newmewiingy | qp i ClC

 Jobe of pituitary gland for the developmef oinlip Vi’ e ' o
. o :

Tt ; ﬂ‘lmlimngoft ; S MOS0 8
Sibus ! 1R L L
reg % S Bation ceases tfogs -

3-2024 [
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nd Progesterone: ‘4 |

d progesterone play an important role in the
liye system. - ‘

‘ol the development of se

fops female reproductive

trols the development of mammary glands to produce milk.

s in the deposition of fat under the skin within sub-cutaneous
sue, it also expands the pelvic girdle in the female.

development of

condary sexual character.
organs, hair and distribution of fat.
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Disorder of Reproductive system: P
(1) A large number of disorders are found in the human reproductive system_whlc’h can
affect the functioning of both male and female reproductive systems which may
lead to infertility, sexual dysfunction and other health problems.

(2) The disorder may be due to genetic, environmental or lifestyle or the age of the person-

Infertility:

(1) Infertility is a condition in which the person cannot conceive a child after
regulagmatingigane year, It can affect both, male and female.

Causes ﬁ ility: '

(a) Ab ‘MProduction and theiff funchios

(1) The quantity, concentration and motility and ;
in the rm, the amount of sp

(2) Then rms (count) vary fro

million is regarded as low sperm count, §allqgli

G m ul Azoospermiafjn gn e it W
. :ﬂ l'lllause male infgrt
(b i [ fo

(1) Itis a common condition{ T Legdlh the s
Sl oL oL Qe Qysfyg®tion can |
| (c) Obstruction:

BSION 2023-2024 [m PRACTICAL CENTRE [ SESSION 2023-2024 & PRACTICAL CENTRE =

=] SE

, may be congenital. '
t1 (2) It may be due to any infection.
‘L (3) It may be due to surgeries which may prevent the transport of sperms.

& (d) Life style factor: . o

(1) The lifestyles can affect male infertility, like excessive use of alcohol, smoking,

. use of drugs, obesity, exposure to environmental toxin or prolonged exposure to
_ high temperature.

Ises of Female infertility:

Jvulation disorder:

I 5gular or absent ovulation prevents the release of egg which is necessary for fertilization,

Jain cause may be hormonal imbalance, polycystic ovary syndrome = .
), thyroid disorder or premature ovarian failure.

Blockage (fallopian: tube):

0f oviduct can stop the transport of egg and sperm due to which
jomes impossible.

8 pelvic inflammatory disease, endometriosis, or pel

Vic surgeries.

ICAL CENTRE
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(¢) Uterine o cerv

(1) The abnormatis. :

WY t:?ggll\a:;]lef N uterus or ceryjy ¢
polyps or cervie

(d) Endometrios;

(1) Itisa conditio

I<al problem: Xik-Biology Chapter# 20 Page# 13

Passage for sperm - an stop the implantation of fertilized egg or
Sperm. This may be due to uterine fibroids,

N ‘ IL thh C'ln ‘ \ ] i I ili y W
Ci n‘ 3] i

; n'in which the lini .
affects the iried el .lhc lining of uterus grows outside the uterus which
) i » lallopian tubes and other pelvic organs.
) l ¥ v N g { 4 y :
e 0s1s can cause imflammation, scaring and structural abnormalities which
cause infertility in women. il
(e) Age relaced factor:
(1) The quality. and quantity of eggs get declined with the age of women and it causes
problem in conception.
(2) The overage of mother is associated with high rate of infertility and pregnancy complication.
IVF in vitro fertilization:
(1) IVF is also known as test tube baby

conception. :
d ture egg is taken out
i:‘wman and got J
€S f the male in a test tulie.

(3) After ear lopment, the embryo is
j H’us of mother for fur

£z0Z NOISS3S [ JYINID TVOILOVHd [E

In Vitro Eertilization (IVF)

’ 7 tyaph o

(2)

2

Mis
W
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In this condition, the foetuggon
he pregnant tissues (embrygn

2028206 NOISSaS [ g4 N30 qyoLLOVHd B ¥20Z

SESSION !

area of placenta over the cervical opog no

v “uterus may extend as the embryo and placenta continue to grow.
The haemorrhage caused by a normal position of placenta can cause it to separate

from the uterine wall. v A -

& Jife of the mother'is in danger due to miscarriage.

flage v/s Abortion: | | *

carriage and abortion are totally different conditions.

sarriage occurs due to a number of causes, including uterus or placenta or

SSUCS.

-

er hand, abortion is the deliberate termination of pregnancy.
place due to a number of reasons like unintended pregnancy or
child’s health issues. '

ited diseases (STD): .

ted diseases are those which are transferred from one person to

[

z ' =
soz NOISSaS @ 3IHINID TYoILOVHd [

sexual contact. .
Lacquire disease from the infected person during sexual intercourse.

ied diseases are as follows:
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(1) Gonorrhea:

(a) Causative agent: .
Gonorrhea is a sexually transmitted disease which is caused by a buct.erlun_i il
called Neisseria gg]_\g]ﬂlgggg which affects both male and female genital tract an
reproductive system.

Transmission:

(1) Gonorrthea is transmitted by sexual contact or by oral contact with infected person.

(2) Bacteria can infect the genital tract mouth, throat, and rectum.

Symptoms of gonorrhea:

(1) The common symptoms of gonorrhea are: :

(1) Painful and burning sensation during and after urination.

(11) Increased amount of discharge in females through vagina.
(111) Pain and swelling in testicles of male.

(1v) Painful bowel movement and rectal itching.
(V) Sore throat and difficulty in swallowing.

Treatment ‘hoea: '
(1) Gonorrhe tﬁl]O"tcd by prolonged use of antibioti
(1) Syphil _
(a) Causative agent:

Syphilis tr.ansmitted disease}
called alladium, which aff
nervous s ' i i 3
ransmission: ‘ AW '

IE'II'"exualf co

B PRACTICAL CENTRE ([ SESSION 2023-2024 [ PRACTICAL CENTRE

il isyi

t
i
HEEN
15 proceeds through

1) The first stage is char

v2ILOVHd EIJ
qLIN30 TVOLLOVHd [l vZ02-€20Z NOISS3S [ IHINIO 1
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- (i1) In the second stage, rashes alongwit]
(iii) The third or latent stage is symptom fre@lb
(iv) If syphilis is left untreated, it can PEOCES S b s feniAry or TanTr ot
can cause severe complications which affect various organs like heart, b

v (v) The neurological and cardio-vascular issues develop in the last stage of syphilis.

Areatment of Syphilis: : | _

) Syphilis can be treated by prolonged use of antibiotics.
ahe use of antibiotics depends upon the state and severity

rain,and bones.

of infection.

usative agent: A
\IDs (Acduired immuno deficiency syndrome
(Human Immuno Deficiency Virus) which att
flymphocyte.

S3S [ 3ZJHIN3IO IVIILOVHd [[ veoz-

) is caused by a virus, called
acks the helper T cells, whichye—3

ps high impact on global scale; AlDs may become epidemic .and
gve been infected by HIV, AlDs may be due to health care,
8, the Africans have particularly been affected by majority of
prelated deaths, the AIDS may affect humans of 4] ages, gender
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