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Scope of Anatomy & Physiology, Definition

-

of Various Terminologies

YRR =T f YRR fopar &1 &7, fafi
SRk

1.1 Introduction

Anatomy and physiology are two important branches of science
that help us understand the structure and functions of the human
body.

Anatomy

Anatomy is the scientific study of body structures and the re-
lationships between them. In the past, anatomy was mainly
studied through dissection, which involves carefully cutting and
separating body parts to examine their structure. Today, modern
imaging techniques such as X-rays, CT scans, MRI and ultra-
sound are also used to study the internal structures of the body.

Physiology

Physiology is the scientific study of body functions. It explains
how different organs, tissues and cells work and how they coor-
dinate with one another to maintain life.

Relationship Between Anatomy and Physiology

Anatomy and physiology are closely related because the struc-
ture of a body part is designed according to its function. There-
fore, both subjects are generally studied together. For example,
the bones of the skull are tightly joined to form a strong and rigid
case that protects the brain. The bones of the fingers are joined
more loosely, allowing different types of movements. Similarly,
the walls of the air sacs in the lungs are very thin, which allows
oxygen to pass quickly from the lungs into the blood.
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Figure 1.1: Anatomy & Physiology of Human Body (Fe 1.1: AHd YRR &1 W= Td fosar fagm)
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Structure of cell

produce proteins used within the cytosol, while ribosomes at-
tached to the rough endoplasmic reticulum synthesize proteins
for secretion or insertion into cell membranes.

Ribosomes are the main sites of protein synthesis. They read
mRNA and join amino acids in the correct sequence to form
proteins. Free ribosomes produce proteins for use within the
cytosol, while ribosomes attached to the rough endoplasmic
reticulum produce proteins for secretion, cell membranes, and
lysosomes. They are essential for cell growth, repair, and main-
tenance.
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Figure 2.7: Structure of Ribosome and Process of Protein Synthesis

(Rr 2.7: TSEGH P W1 TG Ui GRAWUT B Ufghan)

Endoplasmic Reticulum

Ribosomes are the main sites of protein synthesis. They read
mRNA and join amino acids in the correct sequence to form
proteins. Free ribosomes produce proteins for use within the
cytosol, while ribosomes attached to the rough endoplasmic
reticulum produce proteins for secretion, cell membranes, and
lysosomes. They are essential for cell growth, repair, and main-
tenance.

Rough ER synthesizes proteins with the help of attached ribo-
somes. It helps in protein folding and modification, transports
proteins to the Golgi apparatus, and produces proteins for secre-
tion, cell membranes, and lysosomes.

Smooth ER synthesizes lipids, phospholipids, and steroid hor-
mones. It helps in drug detoxification, carbohydrate metabo-
lism, calcium storage, and the formation and maintenance of
cell membranes.
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Tissues of the Human Body

Smooth muscle normally maintains a certain degree of contrac-
tion known as muscle tone. Therefore, it remains completely re-
laxed only for short periods. Its contraction is generally slower
and more sustained than that of skeletal muscle.

Smooth muscle is mainly found in the walls of hollow organs.
Its important functions include:

* Regulating the diameter of blood vessels and parts of the

respiratory tract.

* Propelling substances through the ureters, glandular ducts

and alimentary tract.

» Expelling the contents of the urinary bladder and uterus.
Microscopically, smooth muscle cells are spindle-shaped and
contain a single centrally located nucleus. The fibres are ar-
ranged in bundles that form muscular sheets in the walls of hol-
low organs.

fomt U=t IMIG: e @1 Ue MY s/t s et 5, ol
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Smooth muscle cell

Central nucleus
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Figure 3.11: Smooth Muscle Tissue (fo 3.11: fas 0=l Sa®)

3. Cardiac Muscle

Cardiac muscle is found exclusively in the wall of the heart. It
is involuntary and is not under conscious control. However, it
shows cross-striations similar to those of skeletal muscle.

Each cardiac muscle fibre contains a nucleus and one or more
branches. The ends and branches of neighbouring cells are
joined closely through specialised structures called intercalat-
ed discs. Under a microscope, these discs appear as thick, dark
lines between adjacent cells.

Intercalated discs connect cardiac muscle cells both structural-
ly and functionally. They allow the impulse and wave of con-
traction to spread rapidly from one cell to another. As a result,
cardiac muscle behaves like a coordinated sheet of tissue rather
than a collection of separate fibres. Therefore, individual cardi-
ac muscle cells do not need to be stimulated separately.

The heart possesses an intrinsic pacemaker system that enables
it to contract rthythmically and in a coordinated manner without
external nerve stimulation. However, the heart rate can be influ-
enced by autonomic nerve impulses, hormones, local metabo-
lites and other substances.
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Osseous System

Axial Skeleton: The axial skeleton forms the central axis of the
body. The skull protects the brain and forms the framework of
the face. The vertebral column supports the trunk and protects
the spinal cord. The thoracic cage, formed by the ribs and ster-
num, surrounds the heart and lungs. The hyoid bone supports
the tongue, while the auditory ossicles transmit sound within
the middle ear.

Appendicular Skeleton: The appendicular skeleton consists of
the limbs and the girdles that connect them to the axial skele-
ton. Each pectoral girdle contains a clavicle and a scapula and
attaches an upper limb to the trunk. The upper limbs include the
bones of the arm, forearm, wrist, hand, and fingers. The pelvic
girdle is formed by the hip bones and connects the lower limbs
to the trunk. The lower limbs include the bones of the thigh, leg,
ankle, foot, and toes.

3efia Hora: 31efig bora IRR Bt Hei Y s 3 | WuS! AfKTSs
P& BT § 3R g DI AT I B | PRSP TH US DI TRT
ST 8 SIR BRI DI &M Il ¢ | THierd SR AR F &1 F&fi
fUSRT §<T 3R Bwe! BT R I8dl g1 HAINY SH BT BRI <4t 8,
Safas sfaur iRy Aeg ol F eafy g 5

IR HpTa: IUFNT HHId I 37T 3R I 316 Hahrad o Se+
greft FREdTd AT Bt 8 | Udd Y Pt Agal § U gua 3R Th
3D BidT 81 U8 BRI 3 BT S W wied! g1 U 3 H §ig,
SSTE, HaS, TTY 3R JTIferdt @t it =nfiya €1 #iifdr A oo
B! AR F T B 3R e 3Tl 1 o @ st B ey s &
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Figure 4.1: Divisions of the Adult Human Skeleton ( I 4.1: IO G HH1A B YT

4.1.3 Classification of Bones by Shape
Bones are classified according to their general shape.

4.1.3 TPR & ATYR TR AT BT FTH00
TR Y I THT 3MBR & 3MYR R qiffepd foham ST B

Table 4.2: Types of Bones
(ATRIPT 4.2: 3ITRGT & TPR)

Type of bone Characteriéﬁcs Examples
(3R BT UPTR) (e (STTERT)
Longer than they are wide; provide support and act as levers
Long bones for movement Femur, humerus, tibia
(eIt s (TSTS B ga | 31fe Telt Bchl ©; TBRT acll © SR T b Y | (SHfdept, WS, sicsite)
Idd BT BRI B B )
Approximately cube-shaped; provide stability and allow
Short bones limited movement Carpals, tarsals
@1 Rl mmmwa?ﬁ%‘;@mm%aﬂ?ﬁ%sﬁnﬁmnﬁaﬁ (TS 3R T/ B 3R
A TR B
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Osseous System

Functions of the Thoracic Cage

1. Protection: The thoracic cage surrounds and protects the
heart, lungs and large blood vessels within the thorax.

2. Connection with the upper limbs: The manubrium, the up-
per part of the sternum, articulates with the clavicles. These
sternoclavicular joints provide the only bony connection
between the upper limbs and the axial skeleton.

3. Attachment for respiratory muscles: The thoracic cage
provides attachment for muscles involved in breathing. The
intercostal muscles occupy the spaces between the ribs and
move the ribs when they contract.

4.3.2 Appendicular Skeleton

The appendicular skeleton consists of the bones of the upper
and lower limbs and the girdles that connect them to the trunk.
It includes the shoulder girdles and upper limbs, as well as the
pelvic girdle and lower limbs. These bones work with muscles
and joints to support movement and everyday activities.

1. Shoulder Girdles and Upper Limbs

Each shoulder girdle consists of a clavicle (collarbone) and a
scapula (shoulder blade). The girdle connects the upper limb to
the axial skeleton and provides attachment sites for muscles that
move the shoulder and arm. The shoulder joint allows the arm
to move in many directions.

Each upper limb contains a humerus in the arm; a radius and an
ulna in the forearm; eight carpal bones in the wrist; five meta-
carpal bones in the hand; and fourteen phalanges in the fingers.
Together, these bones allow the upper limb to reach, lift, hold
and manipulate objects. The arrangement of the wrist, hand and
finger bones makes both strong gripping and precise movements
possible.
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FHRY IRYT a1 Jniferdl ot digg AR it § 1 3 gfgal e
ST 3T B T3 qb UG, I IoM, TS 3R Bl I
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Clavicle (§9e)

Scapula

) (@ )

Carpals 8)

\ (Sa:als‘etﬁsr@m)

]?f( O—Metacarpals (5)

(5 gl & srfed)

Phalanges (14)

(14 Inferat 6 sifeyar)
Figure 4.6: Bones of the Shoulder Girdle and Upper Limb (= 4.6: 39 TRIAT 3R HUR 3T BT 1R
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Osseous System

over the distal ulna.

10. In PRICE, the letter “E” stands for

O 0 3 N

10.
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10. T Bt URFHP GHTA & Urd TRON | 3IfAH TROT IR HIT Dl
TG &I

1.80

3. Haematopoiesis (Yo PHIRBT ﬁ'ﬂfU'D

5. Periosteum (31’@4 EAKCIERIRE I CRU %k'_vﬁ)
7. Atlas (IUH a1 HRBHI)

9. Radius @%Dﬁ'@m

2. 126

4. Lacunae (?FQIIET\Q')

6. Trabeculae (3@4 GITI%@T‘QJ)
8. Adduction (3Afac)

10. Elevation (399)

One-Word Answer Questions

. What is the scientific study of joints called?
. What is the scientific study of human body movement

called?

. Which protein forms a major part of the organic bone

matrix?

. What is the unmineralized organic part of the bone matrix

called?

. What is the thin membrane lining internal bone surfaces

called?

. Which bone is commonly called the collarbone?

. Which bone is commonly called the shoulder blade?

. What is the upward movement of a body part called?

. What is inflammation of a tendon sheath and its tendon

called?
Which bacterial genus causes Lyme disease?
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Haemopoietic system

5.4.2 White Blood Cells (WBCs)

White blood cells (WBCs), also called leukocytes, are nucleated
blood cells that protect the body against infection and partici-
pate in immune responses. They contain cellular organelles but
do not contain hemoglobin.

WBC:s are classified into granulocytes neutrophils, eosinophils,
and basophils and agranulocytes lymphocytes and monocytes.

5

4.2 4 ¥ PIRTBIY

Ad Tad BB, 8 gprarse W Bl Sl 8, gbgad ad

PIRGIE §, S IR BT GpHr J st § 3R uferem ufafranstt o

gmﬁ%lﬁﬁaﬁﬁwsq@m@%%éﬁﬂmﬁqﬁm
|

AT X5 BB B BB HIRIGTSH YSIhd, FMAE

3R SGfhet qUT bR BB T 3R Thdbad Ad

T pifRrepraft & arfferd farar srar g1

Granulocytes (I=g@AT3C)

Neutrophil (:;@ﬁ?n Eosinophil (3'3“' ; "I PeT) Basophll/
p Bilobed nucl (@@ﬁ:ﬂ;ﬂﬁm Bilobed / S-shaped nucleus
Multilobed nucleus @E@%ﬁm tiobed nucleus (ﬁ_@%—d/ S Waﬂm
Fine granules m@qa;ﬁmm Coarse red-orange granules
(Tﬁ_c&?l'l?l wﬂm Coarse blue- purple granules
(A ref-Sreh BT

Agranulocytes @Wﬁm

Lymphocyte (RrwiaTse)
Round nucleus (M@ HTﬁ-@
No conspicuous granules (¥8 HT0IHTY TSI B B)

Monocyte (IﬁT-ﬁﬂEE)
Kidney-shaped nucleus (ﬂ'?f & SMHR BT ANHD) .
Fine azurophilic granules (Ilﬁ:f QRI@W Eh'ﬁlﬁﬁ)

Figure 5.4: Types of White Blood Cells (I 5.4: 4d Y& SIRIBI3M & UDHR)

1. Neutrophils

Characteristics

» Neutrophils contain a segmented nucleus, usually consisting
of 2-5 lobes connected by thin strands of nuclear material.

» Their cytoplasm contains fine, evenly distributed granules
that stain pale lilac.

* Because of their lobed nucleus, they are commonly called
polymorphonuclear leukocytes (PMNs).

Functions

» They are among the first cells to reach sites of acute bacterial
infection or tissue injury.

* They engulf and destroy microorganisms through phagocy-
tosis.

* They release enzymes, defensins, and reactive oxygen sub-
stances that help kill engulfed microorganisms.

CONTACT NO.-
6395596959/8006781759

WEBSITE:-
www.pharmacyindia.co.in

1

fawart
. ISIfthat # Wied Hgeb giar 8, g amrga: 2-5 urfedl gt 1

3 rferat Faeptg uerd b yaa dgell gRT I §dt B

- T PIRFEE H ge e Ia w0 § fakd gk §

ARG & §1G geb ST T ) s et B

. UIftrgad had & HRU I8 TG SgeUl HEhgad 4 Iad

FIRABTE BT ST gl

B
- I ditg oAy WehHUT A1 FHadh Tie & VI TR Y9 Ugd Uga- arat

SHIfrpTaf & 2fhe g1 3 |

o Y YEPHTUfHAT GRT Y&HoNd! BT FHTADR T8 FH 51
. A tTen, RS RA IR wRRraTeiier ifaefior ar gad &l 2 o

fTet T ggASal B 5 FHRA H Tgrd ad ¢ |

Download Pharmacy India Mobile app from Playstore

75




Haemopoietic system

(a) 25% (b) 45% (c) 75% (d) 55%
3. Which protein accounts for approximately 54% of total
plasma proteins?
(a) Albumin (b) Fibrinogen
(c) Globulin (d) Haemoglobin
4. In early embryonic life, blood-cell formation begins in
the:
(a) Spleen (b) Thymus
(c) Yolk sac (d) Bone marrow
5. The principal site of blood-cell formation after birth is
the:
(a) Yellow bone marrow (b) Red bone marrow
(c) Thymus (d) Lymph node
6. 6. Which cells arise from lymphoid progenitors?
(a) Erythrocytes and megakaryocytes
(b) Neutrophils and eosinophils
(c) Basophils and monocytes
(d) B lymphocytes, T lymphocytes and natural killer cells
7. Erythropoietin is produced mainly by the:
(a) Kidneys (b) Liver
(c) Spleen (d) Thymus
8. Mature human red blood cells normally have a:
(a) Spherical shape with a nucleus
(b) Irregular shape with projections
(¢) Biconcave shape without a nucleus
(d) Disc shape with a segmented nucleus
9. The approximate lifespan of a red blood cell is:
(a) 7-10 days (b) 120 days
(c) 30 days (d) 365 days
10. A single haemoglobin molecule can bind up to:
(a) One oxygen molecule (b) Two oxygen molecules
(c) Three oxygen molecules  (d) Four oxygen molecules
11. Which white blood cells are among the first to reach sites
of acute bacterial infection?

(a) Neutrophils (b) Basophils
(c) B lymphocytes (d) Eosinophils
12. Which white blood cells help defend the body against
certain parasitic worms?
(a) Monocytes (b) Neutrophils
(c) Eosinophils (d) Basophils
13. Which white blood cells contain granules with histamine
and heparin?
(a) Lymphocytes (b) Basophils
(c) Monocytes (d) Neutrophils
14. Which cells differentiate into antibody-producing plas-
ma cells?
(a) T lymphocytes (b) Natural killer cells
(c) Monocytes (d) B lymphocytes
15. Platelets are formed from:
(a) Megakaryocytes
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Lymphatic System

Structure

Each lymph node is surrounded by a fibrous capsule that ex-
tends into its substance, forming partitions called trabeculae.
The main substance of the node consists of reticular and lym-
phatic tissue containing numerous lymphocytes and macro-
phages. Reticular cells produce a network of fibres that provides
the internal supporting framework, while the lymphatic tissue
contains cells involved in immunity and defence.

Four or five afferent lymphatic vessels may carry lymph into a
node, whereas a single efferent lymphatic vessel carries lymph
away. Each node has a concave region called the hilum, through
which an artery enters and a vein and the efferent lymphatic
vessel leave.

Lymph nodes are distributed throughout the body in strategical-
ly positioned superficial and deep groups. Their principal drain-
age regions are described below.

Head and neck: Lymph from the head and neck passes through
superficial and deep cervical lymph nodes.

Upper limbs: Lymph from the upper limbs passes through
nodes in the elbow region before reaching the superficial and
deep axillary lymph nodes.

Thoracic cavity: Lymph from thoracic organs and tissues
drains through groups of nodes situated near the mediastinum,
large airways, oesophagus and chest wall.

Breast: Most lymph from the breast drains through the axillary
lymph nodes.

Abdominal and pelvic cavities: Lymph from these regions
passes through numerous lymph nodes before entering the cis-

Afferent lymph vessel

(St aTet erienT afepn)

Capsule (€92)

Trabeculae
(Seiepetl)
Reticular tissue

(STTTeTeRTTT Jcih)

Lymphatic tissue

(STEtehT™T Scieh)
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Lymphatic System

Macrophages

Lymphocytes
(refienTeg)

Figure 6.8: Microscopic Structure of Lymph Node Tissue
(R 6.8: TRA®T U & SHdd HI Y& AT

. Describe the components and major functions of the lym-
phatic system. Explain its role in tissue drainage, fat absorp-
tion and immunity.

. Define lymph. Describe its composition, formation and
functions in detail.

. Describe the structure of lymphatic capillaries and larg-
er lymphatic vessels. Explain the mechanisms that assist
lymph flow.

. Describe the location, structure and functions of the spleen,
including red pulp and white pulp.

. Describe the structure and distribution of lymph nodes. Ex-
plain their role in filtering, phagocytosis and lymphocyte
proliferation.

Long-Answer Questions

1. TfiepT @ & U] 3R T HAT BT quid ST Had &9 &
BT, T9T & Sa=ITor 3R UfeRem o ST YfAdT THEsy|

2. AT B URHING STl 39% Tueq, FAfor iR srf &1
faar § guiF S

3. gfiT BiRBref R FSt TipT afgdrelf @ TG @
qu HifoY| THIHT FaTe T TeTddl R aral fhararedy &
AT

4. gl &1 FUMY, TaAT 3IR HTaf BT qui BT T dTel Fl 3R
AT Tl B! JHATSTI

5. AT URET B T 3R faavur &1 guia wiforl Fedeq,
eBTUforT TR THTUL3H & TR0 H It YT qHesy |

Short-Answer Questions

. What is chyle, and why does it have a milky appearance?

. Differentiate between the thoracic duct and the right lym-
phatic duct with reference to their length, drainage regions
and openings.

. Explain how valves and skeletal muscle contractions assist
lymph circulation.

. Differentiate between afferent and efferent lymphatic
vessels of a lymph node.

. Explain the role of the spleen in the destruction of old eryth-
rocytes.

1. TUTAYIHT 3T § SR SUHT WY gfIaT i gl 82
2. g arfesit SR arfe-t ot arfe=t & S ofars, Ferg ast
3R G F R & YR W 3R T

3. HUC 3R ST TRUREl & Jgpa e IRER § HY
Tl IR 87

4. qfi@T U B farEt SR sruarel afienT arfgdmrelt H iR
Farsy|

5. QRIS X9 DITAD1H & 311 § whigT &t YfHdhT SH=su|

Multiple-Choice Questions

. Interstitial fluid becomes lymph when it enters:

1.mﬁuﬁmﬁmmﬁwmm%?

(a) Blood capillaries (b) Lymphatic capillaries (a) Xad W (b) TEHIPT HIRABIY
(c) Arteries (d) Portal vein (c) eHfar (d) FarfgeT RR1
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Cardiovascular System

of the electrical activity of the heart during each cardiac cycle. ST 3fieRe 8 | el IR AIY 1T fagdrdt gad o1 OfRrdl & fagaun
Electrodes placed on the skin detect small electrical currents pro- 3R Q?%IH’UT % R I geq fagd URTSHT BT Odl T & | SHiverRa
duced during depolarization and repolarization of cardiac mus- R dTel SUSBRY P! I gageid! Hgl el g |

cle. The recording instrument is called an electrocardiograph.

A standard clinical ECG uses limb and chest electrodes to pro-  HI® fafaia ﬁa_d geaaw | BTY-TRY 3R F&f TR Y T ﬁm
duce 12 leads, which view the electrical activity of the heart ¥ 12 s U 1 Il §, &l gad B faga wfafafe ! faftre fezmaft

from different directions. 9 gxifdt %|
QRS complex
(('QRS aﬂué)am

>

T wave
(T T8
S-T segment
1 (5T Te) l

e N

P-R interval

(P-R 3fcRTeT)

F'
v

Q-T interval

(Q-T S{cRTeN)
Figure 7.10: Normal ECG (for= 7.10: 9= fagd geae))

Electrical Sequence Shown on ECG (ECG TR W&hﬁ'@'ﬁﬁ):

Step 1 (ARUT 1) Step 2 (7ROT 2) Step 3 (TR 3)
The P wave represents atrial The impulse then passes through the AV node and The QRS complex represents
depolarization; atrial contraction conducting system. This conduction time is reflected ventricular depolarization;
follows this electrical event. mainly in the P-R interval. ventricular contraction follows.
(P T anifelel g ot gfdie; 59 (39 < ST AV S SiRaTe 7 dgia Tordl (QRS epet fHerat hfdggeor st grfarg;
fregerare & aresnfcial o dgarei 81) 2138 1o FHIHEI: P-R SIoRT HuRafard giar al) =% e et & TgEEaT 21)
Step 6 (TIRUT 6) Step 5 (TRUT5) Step 4 (TRUT 4)
The Q-T interval covers ventricular The T wave represents ventricular The S-T segment is the period when
depolarization and repolarization from the repolarization and electrical recovery most ventricular muscle remains
beginning of QRS to the end of T. before relaxation. depolarized.
(Q-T 7RI & QRS AT § T 47T 3 (T 1 Freral ehgrrgfaor sfRfIfe & (S-T W I8 Srafdig, o freriicht sifdieisr
T et ot Rigaurai qgtaT anfiergraT 21) TgifereLd Srere g chicarfdt 81) FrRETRYRT sren fked #)

Table 7.10: ECG Waves and Intervals (dTferepT 7.10: ECG a3l 3R 3icRTel)

ECG part Represents .
(ECG &1 T f %) Meaning (\3{?})
P wave Atrial depolarization Electrical activation of atria; atrial contraction follows.
(P TX) (3Mfeie faggaon (3ffeict @t faed Tfthadr: 399 a1e 3nfeie Ypa g 1)

P-R interval Atrial depolarization and AV | Time taken for the impulse to travel from atria through the AV conduction
(PR SigTIFD conduction time (3f1f¢iG fagaul | pathway before ventricular activation. (et ot Ffchadr ¥ Uge 3M1aT &l
IR 3frfeie-Fera are o1 gHa) snfefal ¥ sffeia-Fera are Jrl gRT S sg+ § o ara §Ha )

|
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Respiratory System

from a region of higher partial pressure to a region of lower
partial pressure.

External Respiration

External respiration is the exchange of gases between the alve-
oli and pulmonary capillary blood. Oxygen diffuses from alve-
olar air into the blood, while carbon dioxide diffuses from the
blood into the alveoli. Carbon dioxide is then removed during
expiration.

Internal Respiration

Internal respiration is the exchange of gases between system-
ic capillary blood and body tissues. Oxygen diffuses from the
blood into the tissues, while carbon dioxide produced during
cellular metabolism diffuses from the tissues into the blood.

3. Regulation of Respiration
Respiration is controlled mainly by neural and chemical mecha-
nisms. These mechanisms adjust the rate and depth of breathing
to meet metabolic demands and maintain appropriate blood gas
levels and acid—base balance.

Cerebral cortex:
Voluntary control
(TmfRTsh aepe:
e fag=om)

Pontine respiratory group

(GieTE 25 UHg)
Pons (39)

Medulla respiratory centres

(A o e &hg)

Vagus nerve

(e df3en)

Pulmonary
stretch receptors &
(Frgeia fgam £

e .

Diaphragm
(STAThIA) (

39 aTet &5 | Y 3ifd I a1 & P 3R S B

CIHE-LE]

T 49 B a1 3R UGt HiRiawrel % Yad & ot it
BT AEGH-USH BT 81 SfRieH aHIR® g ag ¥ ad o fauia
B B, STafds 1aH STS3HTaRss Yad ¥ agdIgarsi & faaid gict
gsﬂ%?awmﬁsﬁ%aﬂ?ﬂﬂ?asaﬁﬂﬁgwﬁwm

|

3a® a4

3R 487§ e BRIBT3H & o 3R TWR S Hdd! & oa 161
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PP IUTIY & SR IO Hla SBHRNZS SHad! ¥ ad o
foafa gt g1

3. 49 &1 s

4 Td: de R IR fharafia grr Ffa ear g1 3
fopenfaftral IuToalt SR TSt H URT FHRA a1 Xad § T B
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Central chemoreceptors (Sh&1d ITTITET)
Raised CO, — Increased H* in CSF (CO, &
af - AT g i H* ol 1 3f)

Peripheral chemoreceptors (aRefar Tammumgh)
Low arterial O,; Raised CO, / H* (¥-a Th & 0, &l
&Y €O, / H H3fS)

Carotid bodies (at
carotid bifurcations)
(ARifee It - Fafs
\ gf & e W)

Spinal cord

(o)

Aortic bodies (at
aortic arch)
(FTgTer STt -
TETEHT 91T R)

Intercostal nerves

Intercostal muscles

(oleasfem afe

Adjustment of breathing rate & depth
(4 hY &R IR TERTE hT GRS

Figure 8.5: Regulation of Respiration (fera 8.5: 48 &1 f4gw)

A. Neural Regulation

The respiratory centres are situated in the medulla oblongata
and pons. Networks of neurons in the medulla generate the basic
respiratory rhythm. The pre-Botzinger complex forms an im-
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Digestive system

e Protein metabolism: It processes amino acids and converts
toxic ammonia into urea.

e Lipid metabolism: It participates in fatty acid breakdown and
the synthesis of cholesterol, phospholipids and lipoproteins.

e Plasma protein synthesis: It produces albumin and most
blood-clotting factors.

e Storage: It stores glycogen, iron and certain vitamins, espe-
cially vitamins A and Bi..

e Detoxification: It chemically modifies drugs, alcohol and
other potentially harmful substances.

¢ Excretion: It eliminates bilirubin, excess cholesterol and
certain substances through bile.

* Defence: Kupffer cells help remove bacteria and foreign
particles from the blood.

c. Pancreas

The pancreas is an elongated gland situated behind the stomach.
It consists of four parts: the head, neck, body and tail.

The head lies within the C-shaped curve of the duodenum, while
the tail extends towards the spleen. The main pancreatic duct
passes through the gland and usually joins the common bile duct
before opening into the duodenum. The pancreas contains two
types of glandular tissue:
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. Ioel: U faefisfam, sifafed Hioeia aut o uardf & foa &
A1 ¥ STeR FpTadl g

. YT PURR HIRAGIE Iad I SIS Tl STt Bl Bl geq o
Tl HRal g

c. VTR

ST ST % Ui R T il I 81 3% IR YT 81 & 31,

fiaT, T U 3R U5 |

U@ MY T8N & C-AHMBR & 9% & iR U gl g, Tl §5

witeT BT SR T BT &1 T SRaTE AT U F Eih) ToRd! &

TIT FHAG: Tg0 § o ¥ Ued WM U Al ¥ s g

3T B &l GhR & Ud Sddb 8ld 3

Table 9:2: Structure of the Exocrine and Endocrine Portions of the Pancreas

(ATFRIPT 9:2: AT & Fi:HTAl U 3fd:HATdt I BT W=

Portion (HI) Structure (ST

Forms most of the gland. It contains pancreatic acini that produce digestive enzymes and ducts that secrete
Exocrine portion | bicarbonate-rich fluid.
@fardt urm | @8 U BT ISR YT ST ¢ | S SRt TR il €, S Urdd TSTsH S SRl o, Tl agfal gl @,
N TBTEE-THG Sa H1fad Fe 7 1)
En(;:tcil(‘)i:e Consists of scattered groups of cells called the islets of Langerhans, which release hormones directly into the blood.
it ammy | (T PIRITSN & Rk 5T Fogel & a1 e &, o e o efoy vt €1 & g i e & s vt 1)
Functions caui
Exocrine functions: The pancreas secretes pancreatic juice into afgardt S o= Ut § SRRl XY &1 WId IRl ¢l 39
the duodenum. This juice contains bicarbonate and digestive " CIEEE EIEEGRIRIEED TS H Eﬁ?[ %I

enzymes.

 Bicarbonate neutralises acidic chyme entering from the stom-
ach and provides a suitable environment for enzyme activity.

» Pancreatic amylase digests starch into smaller carbohydrates.

» Trypsin, chymotrypsin and carboxypeptidases digest proteins
and peptides.

 Pancreatic lipase digests fats.

* Nucleases digest DNA and RNA.

Protein-digesting enzymes are mainly released as inactive

precursors, which become activated in the small intestine.

Endocrine functions: The pancreatic islets produce hormones
that regulate metabolism.
* Insulin, secreted by beta cells, lowers blood glucose by
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Skeletal Muscles

trated near the active zones of the presynaptic membrane
and release their contents by exocytosis when stimulated.
e Synaptic Cleft: The synaptic cleft is the narrow extracellular
space separating the motor nerve terminal from the motor end
plate. The synaptic basal lamina contains acetylcholinester-
ase, an enzyme important for terminating chemical signalling.
e Motor End Plate:The motor end plate is a specialized re-
gion of the muscle cell membrane. It contains junctional folds
and a high concentration of nicotinic acetylcholine receptors.

e T gl € JuT I e R e uerd &1 Sk &
STER Had Bl 8

. Hefg sfavTa: ey SiaRTa IR diFeT & Sifad YET gyt o=y
Sifew ufget & sta fRyd Yiof arer SIfRe VI g1 81 39!
YR Hell H THCTRABIIA Tee ATHd UeleH JUfRYd I8l g,
S IS W= BT AT HRA & Tg@yul YAt U g

. TR® 3ifan ufget: IR sifqw ufg T Uxiig Sifke et & favy
HRTBIN 81 399 3 fYcelieR go auT RapifeHe Tdiergad e
TTET 3if¥e AT H IURUT 38 B

Sarcomere Nﬁﬁ&ﬂ?ﬁ)

1

M Line (M
|

H Zone (H \_rﬁT-l'J

Actin (Thin Filaments)
(‘Q‘@:{ _Uda a@
Titin (Elastic Filaments)
(ﬁﬁ:{ _ o a@
Myosin (Thick Filaments)

EARE - die dq)

LighterII Band

Darker'A Band

Lighterll Band

Actin-Binding Sites T._
(QfaeT 3 S AT RId)

ATP-Binding Site

Tail (f) T S AT

Myosin Molecule Flexible Hinge Region

TR 31 GEISIEISEE)

Myosin Light Chains

(@A B et YTaT)

(G=aics) (TET A §E) (@I [43)
Portion of a Thick Filament Portion of a Thin Filament
e g T HI) ( Tad g T HI)
1 1
Troponin Actin Tropomyosin |

i A

Actin Subunits

Binding Site for Myosin @?ﬁt{t@m@ﬁ
& I3

Figure 10.4: Sarcomere (1 10.4: ﬂﬁ&l’iﬁ)

10.3.1.2 Neuromuscular Transmission

The principal neurotransmitter at the skeletal neuromuscular
junction is acetylcholine. The receptors at the motor end plate
are ligand-gated cation channels. If the end-plate potential
reaches the required threshold, adjacent voltage-gated sodium
channels generate a muscle action potential. The nerve signal is
thereby converted into an electrical response in the muscle fibre.
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Nervous system

I - Olfactory Nerve
(sImoT dif3eAT)

III - Oculomotor Nerve

(37 IR difenT)

IV - Trochlear Nerve

II - Optic Nerve

(5f® B (eifeRmaR dfen)
VII - Facial Nerve
V - Trigeminal Nerve (g=~ 35hT)
(Framet df3enr) VIII - Vestibulocochlear Nerve
(SR geiifaRR dfie)
VI - Abducens Nerve IX - Glossopharyngeal Nerve
(Yese@ e (Rrgr-arerft e
X - Vagus Nerve
XII - Hypoglossal Nerve (@ dife)
SrenfigT dfer
( ) XI - Accessory Nerve
(GREEEIEC)]

Inferior View

(1l g2
Figure 11.13: Cranial Nerves: Inferior View of the Brain (frF 11.13: ®ulq dfeTE: TikTss o7 sreliewa)
Table 11.3: Cranial Nerves, Their Types and Functions (?rri%mr 11.3: DU ?iﬁﬁ)‘l'“li, 3T UPR QH H'Tl'if)

(Elgl(')i‘ﬂi) mlﬁl\g;; (;zg;_) Functions (PTd)
I Olfactory Sensory | Sense of smell.
(¥ITOT) GECUIEEIR CERGIED!
n Optic Sensory | Vision; carries visual information from the retina to the brain.
G @aeh | @ e & exy Heith Yo Aikss de ugard 21)
Controls most eye movements, raises the upper eyelid, constricts the pupil and helps
T Oculomotor Motor | focus on near obj ectg. ‘ '
GELTED) OR®) | (F Bt 3ifwT= i &) Fafd w8, SR Ude Sord B, Iaah &) ST Rl &
U1 FAiche B axgsit W =P Hiad B & Jergar sl 81)
Supplies the superior oblique muscle, helping move the eye downwards when turned
v Trochlear Motor | inwards. .
(CUESRD) OR®) | (S fordes U= 1 cifEbt Sl Seft © et +ficR &1 3R 4S §U T 1 it &1 3R gAM
H g R B)
Provides sensation from the face, cornea, nasal and oral cavities, and teeth; controls
v Trigeminal Mixed | muscles of mastication. ‘ .
ey ) | AR, BT, T Td T e qu 2 & Wae o & ger areht AR @
freifa w=elt 21
VI Abducens Motor | Supplies the lateral rectus muscle, moving the eye outwards.
(CLECED) OR®) | (1% B Ui b1 AT SMUfef SebR A= ) STER BT 3R YA B1)
Controls facial expressions; carries taste from the anterior two-thirds of the
. . tongue; stimulates tear production and secretion from the submandibular and
VII e e sublingual salivary glands.
(3TFFh (R | ey 3 vt @1 Pt ot ; ot ¥ o 2-Rers uT @ WIE ST A B oy

JaTe qUT 37eigd U4 SeNfoTgT aR 3t & Jra o1 S3ferd ol 81)
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Sense Organs

Main Taste Sensations WG Pt G-I HAGATE

* Sweet: Commonly associated with sugars. . et : IIE: RET S Yeid g g
e Salty: Produced by salts. . UG : FqUI F BRI ST SIT |

e Sour: Associated with acidic substances. . gl : Wi uardf § Hefd g g

« Bitter: Commonly associated with bitter-tasting substances. = ®Sdl : HY: Wa WG aTat yerf ¥ gafdd sﬁ?n %|

e Umami: A savoury taste associated with substances such as SHTHT : I U@ W@Ifey, TR ol WG &, Sl TS ERREUIR
glutamate. efd g g

Note: Taste receptors are distributed across different regions of Fre: e et Sty 3 faftra &=t o faafva gid & | aRufkes sity-arfes,

the tongue; the traditional tongue map showing exclusive taste  STFH Ui WIa Bl SiH & bae U [ARY & dep A @ Sirar

regions is not accurate. 8, IFe ¥U 4 ¥e! 1ol o

Disorders of the Tongue WY & fapR

e Aglossia: A rare congenital condition in which the tongue is ¢ AR : 98 UH 'g';?f'l-[ e fRufa g, o oty @ g
completely absent. GH'T@H Bt 81

* Hypoglossia: A congenital condition characterized by in- BIEUNAIRAl g U ST fRufa B, e ohty &1 faema SIERT
complete or underdevelopment of the tongue. Yedl % 7 SitH IR T HH fabRid Eﬁ?‘ﬁ %I

* Ankyloglossia (Tongue-tie): A congenital condition in which TpIgaNalar : g U srdod fufa g, fored 1%1"1316 aﬂ?ﬁ:{
the lingual frenulum is unusually short or tight, restricting Y & =i 1 el ST U 9 Biel a1 &l gl BT g,
tongue movement. o Sty &t wifay i &) ot 31

* Glossitis: Inflammation of the tongue, commonly associated ¢ TaraTses : 9% Sy 3t ol 3! Rufa B, oo Sfy oR afern,
with redness, swelling, soreness or a smooth tongue surface. qoid, & I A8 o1 b1 g1 oY defur foars < gahd g

° Macroglossia: An abnormal enlargement of the tongue that - Tep e : I8 T U RS 8 fores oty s =0 9 CEl

may interfere with speech, swallowing and breathing. B ST B 1 S dier, e a9 A & H3ATS 8 Tavel ol
12.6 Nose 12.6 T
12.6.1 Introduction 12.6.1 aR=g

The nose is the first part of the respiratory tract and is respon-  Teh I GEEARCRSIRAC % 3R gg ‘V'I‘Elﬁ Eal &HdI, ora gmor Wﬁ %
sible for the sense of smell, known as olfaction. It provides a & fore Saverdt %I T8 WR I A 3R @3[3%[ & fom ag arfuerm
passage for inhaled and exhaled air and helps filter, warm and ~ @xdl 81715 Bwsl db tIEV?lef I Ugd ag B BFA, T HA R 77
moisten the air before it reaches the lungs. It also contributes to S T FGRIAT Bl g1 gg amft & STAIG I DA AT Y F Bl
speech resonance and protects the respiratory tract from dust,  d, ﬁ&ﬂ\’:ﬁﬁ 3R 3T ST HUN A S B+t Tgrdt SR g

microorganisms and other foreign particles.

Frontal Sinus
(eretre arg faeR)
Cribriform Plate of Ethmoid Bone

(sTsiRanT ifey it e ufganm)
Olfactory Epithelium (HITOT 3UdhelT)

Nasal Bone

[GUECAREIR))

Superior Concha
(STt ATfyent <ifReAn)
Middle Concha Nasal Conchae
(T Tfenr <ifern) [ (A1feT <ifQenTd)
Tw Inferior Concha
| (Rrereht iR sife)
B Nasal Cavity (FTf¥enT 7[gT)

Lateral Nasal Cartilage

(s 1frent IuTfE)

Eustachian (Auditory) Tube Opening

External Naris (Nostril) gefAT sraot AAferent w1
CIREISEIRET) ( R
Nasopharynx
GIGIEEE]

Hard Palate Soft Palate .
(FSR Q) (I A1)
Figure 12.14: Structure of the Nasal Cavity (Sagittal Section) (for= 12.14: TfyeT 8T B TR @fed H1e))
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Urinary system

It promotes the insertion of water channels called aquaporins
into collecting duct cells. Water then moves from the tubular flu-
id into the concentrated medullary interstitial fluid and returns
to the circulation, producing a smaller volume of concentrated
urine.

When ADH levels are low, the collecting ducts are less perme-
able to water. Less water is reabsorbed, and a larger volume of
dilute urine is produced.

¢ 9T & | T8 TUE AfienT Bl HIfRTb13f B} f3echt H Tt v
S I & GHIANA B F¢IdT Sl 3| 3T §Ig od D g &
TSN & g SRTeNT 59 B Ugadl § iR aray Iad URE=Ro & die
ST 81 S & A1 H Aig I3 ST ¢ |

S§ ADH &1 &R & BIdl &, I8 U5 ATdId oid & o HH IR
Bl €1 URUTARARST STl b1 UH: a=IVUT H el ¢ 3R 3ifies 7
o a9 g a1 81

Interstitial Osmolality
(3R TRIERUIY Hign)
mOsm/kg H,0
300

Vasa Recta - Countercurrent Exchange Collecting Duct

Cortex B )
(qaP depc) l
Water- 600
T H,0 Reabsorption
2 - ADH-
Outer Medulla HZO*\\ (I?ECIO ) H,0 | dependent
(STel gab ) 2 (STt T G:
o CES o | S
Water Leaves 2 3
ADH W %R
o —— 900
Inner Medulla 1 b
(3TaRe b A =
1200

Loop of Henle

To Renal Pelvis [lustrative Values During

(%; T PI) (JFh shﬁTaﬁahQ) Maximal Antidiuresis
Water Movement NaCl Movement Fluid / Blood Flow (SrfRrepe TR S &
=P Gamrdee P QR aREe o1 ) P (5 / T ) SRTERVNEHD HT)

Figure 13.7: Countercurrent Mechanism in the Kidney (e 13.7: gdad o ufqur feanfafe)

13.3.5 Hormonal Regulation of Urine Formation 13.3.5 g7 faior 371 gri=rar fra=ror

Several hormones regulate water and electrolyte handling by the Fs A Jah! gRI oA 3R SadgIase & FuEd & Fafia ed
kidneys. gl

Table 13.1: Hormonal Regulation of Kidney Function /
(@rfereT 13.1: 9@ 1 BT

Main action (Y1 FT)

Increases water reabsorption in the collecting ducts, reducing urine volume and increasing urine

Hormone (€Tlﬁ=|)

Antidiuretic hormone—

ADH (Ufe'Aa gTHIFM— | concentration.
ADH) (U8 IferepTai H wiet BT GH: ARV SieTell ©, o 131 Y /I bW et © 3R 3 Bt Figall ded 21)
Aldosterone Increases sodium reabsorption and potassium secretion in the late distal tubule and collecting duct.

(TEERAIA) (XY AfeIeT & AT UIT 3R T AferesT § QST o7 G: A=y a1 TefRad &7 |avl serdl 7 1)

Promotes sodium reabsorption and stimulates aldosterone release, ADH release and thirst, helping
conserve sodium and water.

(@GITSTH P Y: A= D FGIAT &l & TUT LRSI 3R ADH & |19 Td W Pl Iiford el g,
o =R & ST iR STt T TRer B 1)

Promotes sodium and water excretion, helping reduce blood volume.

@I STH 3R STe B IGoi B! Feral ol 8, R T BT 3d B H B § Ferar fierdt 21)

Angiotensin IT

@R

Atrial natriuretic
peptide—ANP (arfedia
Afegefe® duIsS—ANP)
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Endocrine system

Hypothalamic Neurons in the Supraoptic Nuclei

@A T 3 R et )

Optic Chiasma @f@aﬁm%ﬁm@n +

Superior Hypophyseal Artery |

Hypophyseal Portal System (Elgmm uréa GE))
Primary Capillary Plexus ('ClT"’-lﬁﬁa Egbical SIS)]

Hypophyseal Portal Veins (tﬂqqth'éa 3R ﬁ)

Secondary Capillary Plexus (fgTa® i1 SITer)

Anterior Pituitary

(3 g %ifd)

ACTH, GH,
PRL

Hypothalamic Neurons in the Paraventricular Nuclei

(RTafeger vt # fRud el =)

Neurons in the Ventral Hypothalamus

(31e BTSN B fRyd =Ri-)

Infundibulum - Connecting Stalk
EFHIEan - e arar 3a)
Hypothalamic-Hypophyseal Tract

—URqy difiet uy)
Inferior Hypophyseal Artery

(et e

Neurohypophysis - Storage Area for
Hypothalamic Hormones

sﬁﬁmm_ﬁméﬂﬁ)

Posterior Pituitary

CEERCRIR)!

S —» Oxytocin (TR

ADH - Antidiuretic Hormone

(TEreTgRfea gl

Venule

(g Rrm)

Figure 14.5: Location and Structure of the Pituitary Gland (fra 14.5: Uiy UfY ((Uegedt U)o fRufd Td |

14.2.4 Hormones of the Anterior Pituitary

a. Growth Hormone (GH)

Growth hormone, also called somatotrophin, is the most abun-

dant hormone synthesised by the anterior pituitary. It promotes

the growth of many body tissues, particularly bones and skeletal

muscles.

During childhood and adolescence, growth hormone supports

an increase in body size. In adults, it helps maintain bone and

muscle mass and contributes to tissue repair.

Its principal actions include:

* Promoting growth and division of body cells.

¢ Increasing protein synthesis and tissue repair.

* Promoting the breakdown of stored fat for energy.

* Reducing glucose uptake by some tissues and increasing
blood glucose availability.

* Regulating metabolism in several organs.

Many growth-promoting effects occur through insulin-like

growth factor 1 (IGF-1), produced mainly by the liver and also

by other tissues in response to growth hormone.

Regulation of Secretion

Growth hormone secretion is stimulated by hypothalamic
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Endocrine system

Front View (319 €RY)

Thyroid Gland
(URRITS U

Trachea (%Imq?‘ﬂ) _

Back View (UY €RY)

Superior Parathyroid Glands

RIYRRITS A

Inferior Parathyroid Glands

S
\-—.jz:'r
=

Figure 14.12: Location of the Parathyroid Glands (ﬁﬁ 14.12: ﬁmrraﬁsts' i) ot @Iﬁl)

Microscopic Structure

The parathyroid glands contain two principal cell types:

e Chief cells: Synthesise and secrete parathyroid hormone.

e Oxyphil cells: Larger cells with strongly staining cytoplasm,
whose physiological role is less clearly defined.

14.4.2.1 Parathyroid Hormone

Parathyroid hormone (PTH), also called parathormone, is the
principal hormone secreted by the parathyroid glands. Its main
function is to increase blood calcium concentration and main-
tain calcium balance.

a. Regulation of Secretion

PTH secretion is regulated directly by the concentration of
ionised calcium in the blood.

When blood calcium concentration falls, the parathyroid glands
increase PTH secretion. As calcium concentration returns
towards normal, PTH secretion decreases through negative
feedback.

b. Functions of Parathyroid Hormone

PTH raises blood calcium through coordinated actions on the
kidneys, intestine and bones.

Action on the Kidneys

PTH increases calcium reabsorption by the renal tubules, reduc-
ing calcium loss in urine.

It also decreases phosphate reabsorption, increasing phosphate
excretion. In addition, it stimulates the kidneys to form calcitri-

CONTACT NO.-
6395596959/8006781759

WEBSITE:-
www.pharmacyindia.co.in

Y& AT _

RRRISS U <1 THE TR &1 HIRGN gl 6

. I HIRSTE: WINRRISS §THM BT TIAT0T 3R T Fl ¢ |

- ATIThe SIS tempd 9t BIR®GN Bl 8, foF®1
HIfRIPTEST TR SRS BT 1 37! ARING H{HPT HH WY
=7 q a8

14.4.2.1 RIYTRTSS g

WIYRRIES M (PTH), SR SRryta +ft g1 S1aT 8, TRIURRIZS
TR & Ffad B AT T BT § | 39T g w1 Jad § dhfexray
DI Tledl T 3R PR e S8 a1 8|

a. 919 &1 fFau=

PTH &1 9Ta A 3ad A Smafia Hiekrad Y digar gR1 Fifrd gar
gl

9 Yad § HfeR B FigdT ged! 8, af WIUrRISs Uyl PTH &
19 TeTdl 81 S-S HfRH B igal MR TR B 3R dedl 2,
FUNHD YA §RT PTH T U1 HH &1 oIl 2|

b. WTYTIRTSS T & Hrf

PTH ga!, 3fd SR SR TR Tufad foranaell gRT Yaa & wiekram &1
TR I8

gl R fopar

PTH gao1a AferabTail GRT HIeRTH PT TRAIVU FaTdT 8, P T3
o Ffexam 31 g1 HH 8 7

Ig Bihe &1 GRa=iyol off $H ol g, o withe &1 Io
TodIe 1 39 3ifaRad, T8 9o & fIerfF D & Iftha U hicreria

Download Pharmacy India Mobile app from Playstore

‘274




Reproductive system

Structure: Each testis is covered by a dense connective tissue

capsule called the tunica albuginea. Internally, it is divided into

lobules containing coiled seminiferous tubules.

The seminiferous tubules contain two important types of cells:

* Spermatogenic cells: These develop through successive
stages to form spermatozoa.

e Sertoli cells (sustentacular cells): These support and nour-
ish developing sperm cells, contribute to the blood—testis
barrier, and secrete inhibin.

Between the seminiferous tubules are interstitial or Leydig cells,

which secrete testosterone.

Functions:

1. Production of sperm in the seminiferous tubules.

2. Secretion of testosterone by Leydig cells.

3. Support of spermatogenesis by Sertoli cells.

4. Regulation of male reproductive development and sexual
function.

Efferent Ductules

(STgdTeh

Rete Testis

(guur

Seminiferous Tubules

(RIhoTTch

AT YD G U Fu FaIoN FHadh P MR I b1 8l 8,

R =g TesgfSifaT Fed €1 3% 3R BT U Fs Bic Wel o

T g B, R Feferd Yo At Juryd gt €1

YhoHE AfTBISN H & TR UhR B HIRIGTE TS STl §:

. IS HIRHTe: U fafis St sqwisit ¥ fasRid giex
IhTuLaTt & fmfor et g

. geldl SR (Uve SIR@E0): 3 Aefid 8 W
HIRBISN BT TGRT TG TN T IRl §, d-guul SRy &
fmfor & Weran st § qut 3Afefae g1 &1 9d wdl

b Afibel & i Rud SRy Fiven, e afsn

PIRNBTE HEd 8, ST G BT H1T Bl &1

®1d:

1. R[Ho® AT H HIUSH &1 Ao S|

2. ST PIRBTH GRT TR G BT AT AT

3. el BRSBTS GRT YHTU[E H FErIdl ST

4. T3 Yo 31T & fashr qur dfites sl ! Fafid o o T

PRAT

Body of Epididymis
( PHTW X)

o3

508

R

[

Y

Tail of Epididymis
( Edl

Figure 15.2: Internal Structure of the Testis and Epididymis (fr 15.2: VU1 Td SHTAGHU DT i Rep T

2. Epididymis

The epididymis is a long, highly coiled tube situated along the
posterior surface of each testis. It connects the efferent ductules
to the vas deferens.

Structure: It is divided into three parts:

e Head: Receives sperm from the efferent ductules.

* Body: The major region where sperm undergo maturation.

e Tail: Stores mature sperm and continues as the vas deferens.

Functions:
1. Sperm undergo functional maturation and acquire the ability

to move progressively.
2. It stores sperm temporarily until ejaculation.
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Reproductive system

Oogonium - 2n (46)

(STSSTTH P11 - FE7IfOr, 46)

l Mitosis (ﬂ'ﬂ?ﬁﬁﬁm
3 Primary Oocyte - 2n (46)
x (TITEe SETY] BRI - FEI, 46)

Meiosis |

Secondary Oocyte - n (23) First Polar Body - n (23)
(fciraes sieTy HifreT - x (T YT BHIRIHT -
3fOr, 23) 3MfOrd, 23)
Meiosis I1 l
Completed after Fertilization Meiosis i
ﬁ"a St (3R fauTs-11)
Ovum - n (23) Second Polar Body Polar Bodies -
(ST - 3AIOI, 23) - n (23) (faca n@23)
Functional Egg PIFRABT - (ﬂfﬁqm
(Frafe STy AT, 23) - 3, 23)
Figure 15.8: Stages of Oogenesis (I3 15.8: (ST B1 SawTY)
B. Growth Phase B. gf srawaT .
During the growth phase, oogonia develop into primary oo- gl AR ST DIRIBT WA ST HIfRIBI37 T [AHRIT
cytes, which increase considerably in size. Bl § qUT 37D SHR H FHIbT gfg gicht gl

* The primary oocyte accumulates cytoplasm, nutrients, RNA,
proteins, and cellular organelles required for early embryonic
development.

It begins the first meiotic division but becomes arrested in
prophase 1.

» Each primary oocyte is surrounded by a single layer of flat-
tened follicular cells, forming a primordial follicle.

* At puberty, some follicles are recruited during each ovarian
cycle and begin to develop further.

» The follicular cells become cuboidal granulosa cells as the
follicle develops.

Result: Primary oocytes are established within ovarian folli-

cles and remain arrested until they resume development during

reproductive life.

C. Maturation Phase
The maturation phase involves two successive meiotic divi-
sions: meiosis I and meiosis II. These divisions reduce the chro-
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