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Human Anatomy and Physiology

01.

IR aiereT 3R fafercaT yrearaett

Anatomical Definition and Medical Terminology

[I] Anatomical Definition

T 7

Anatomy/ IR ToAT Physiology/fasTT=
“QTifRe o9 (Anatomy) STa 53T &t 98 TIR@T @ S Sl | YRR fRar fome e, Heta & S § ud a5
Td 39 S T G BT AT B 21 SR — | eI o T F 7

ISR :— T F FRTOTA TR

Pathology/IT TerT=

Pathophysiology/I T hTteeht

1 fogm fafeen fagm & 9w @ ed dmRar &
7ere 3R FeM 'Y YA (afiea faftr) sm feet o
3T, i, INRS AT |

Ig Gl o @ A % HRU @ ael, 39%
TRUTHEEY B4 Attt a1 3uE 2 §F sTemaftyd wHifie
AT 1 A & rual el AW 91 9 9 O 2|

m Definition of various terms used in an anatomy—

m IR oA foamme & wegen fafirer oredi et ufteman—

1. TR Rafd Hafem v
2. RIS @ Fafem s
3 I TRl Heifed vss
4, TSI Geferd vTeg

1. Term Related to Anatomical Position

AT 9ET AT Tt w9

Midline
Ug 9% HICU(~Teh IET § Sl AT IR Rl aF sRre Wit o fawmera @t § -

Superior

Proximal % | #

4

—_—wAntcerior Poste

Medial

FROr —

Proximal Cawdal)

Symmetrical / Tafia Asymmetrical/3TqHTHT
TR % 3 30 S A S A WG A e § | TR % 3 3 St 9K & b Th o WIS @ € 3¢ srmi
3% TART S Fa ST 2 S o1@, &M, B W%ﬁ%@?ﬁ T YR & Ao &E AL G ST 8 S
) F% a1 S I ST 2|
Anterior/31™0 Posterior/ Q=1
YRR & "W F AR 3 HLEATI IR & 49 &t AR I S
THE IR AT fagm iR ok fomm= 3 YCT



Superior/gUR=R Inferior/3tex
TS ST SRR & I 99 S0 A 7 Heifer S & A A HE
T S SRR & O g S e @

Medial/3raa gt T Lateral /orsf
R & Hg AT T T@T A IR G IR W T W G E

Proximal /GHiOeer Distal /g€
IR & AT & I G R & 98 T | T

External/aTe&r Internal/ 3TAReR

IR &t §ag & U H el G IR &t FAg & SR AT AR H AR G

2. Term Related to Anatomical Plane

= Coronal / Frontal Plane/
BRITS/HG

®  Transverse / Horizontal Plane/
Zivaw/Eisies o

= Sagittal / Longitudinal
rafies /aifTefeTs

®  Median Plane/
Hifge o

Framinl

(9 Slodinn
gt il plans

e

plane ¥

rrrrrrrrrr

Coronal Frontal Plane
e
BTG @ TH FHE @ ¢ o TR seed
&Y § off o ? - B 9fiee F S
(FHHIT W) |
Ig GAAA TUUE & ®e (3) HawA R uvE 9 H
fawfo e 21

Sagittal / Longitudinal
e /ergeeH
¥ 7% UF SR 76 ¢ o R & wreaw 9
et ®Y § ToRAT 81 I8 TR H A¢ T IR
T G H faifor w3 71
% AR o 9% 7 ¥ 9% § - S YR # A
F i ToRar 2, 39 U e 7 fawfom e 2

Transverse/Horizontal Plane

I/ faT q%
IR TG T &foel 76 21 T8 o 3R BASG

Median Plane
iRt 90
Hieeh q0 Teh Hiodtieh @1 ¢ 9 afe Feafer fafy &

@ aFl & fou Saad 8, 3K SHT & TR 2|
T TR & Il (9%) Ts N FEe (3) T

e R § T a6 < set W # fawifia o fean e
T THET STET 9T A SN ST AT & S § HR IR

Head 8% Skull
LGkl

Face

kgl

F e e 21 Y SER W § fawife & S 2
FPRY TG H ZGUFTS q0 AR T 7% & &9 §
ff ST ST R
3. Term Related Regions/ Body Cavity/:—
MNeurocranium
Frontal (1) Parietal (2)

Sphenaid
1 T podal

2}

Ethmaoéd |

1
¢ &

4 Decipital
'ﬂ:'!-": M {1

e IR ToAT foaae iR o fagm=

YCT



Neck TEH
Backbone
{e

Cervieal (T)

Thoracie {12)

Lumbar (5)

i f‘-
Sacrum (5, Tused)
Coccyx |;-t fused )

Trunk
el
Thoraces
Abdomen
Pelvic
EiS)
I
Sifor

Cranial caviry
Vertehral gunsl

saperior medisséinum

Aateriar meilia i
Alindadie -rllil-ullnl:}‘
Fuvirman mrdleslioum

Peritmacal civity

Dhapsal by
eavily

IS g

—Meural cavity
Fericardiac cavity

Abdominal cavity
| }-tlulnmlnnwl\ir vty

Telvic cavity

Therncic cavity

Apama {pog jeaguE s

Limb 37ddd
Upper limb
Fd B
Lower limb

fraer o

4. Term Related Movement:—

Flexion /3o

3T IV A

gl sk F o & 9 wfmyw @ ged
- AR W TH e 96 § W goE|

Extension / fa@m®
gEdl a1 vR & 5t wm & = gem 1 g
T AT HIUT TG

- TR

extension

of shoulder joint

flexion

of knee joint

\,

cxtension

\ Extension
J Flexion

Al
wrist

of below joint

extension

e IR ToAT foaae iR o fagm=

YCT



Abduction/3TagIuT Adduction/3TRTad=
FS 7% § TR & 7857 W@ § QW TS o A ) FRASG 76 § TR F 3R TH 371 Fi 7|

#

of hip Jom{ ."

abductlon
adductlon ﬁ /

Protraction / WI¢avT= Retraction/#is g
T 3o e IS SR TH Ao

Protraction & retretion

Elevation/3cam Depression/3Tdd+
foredt smT @1 SR IS, A fRwm foredt s &1 e 3am, N e a1 e A 3R B S

¥ 9 % 1

Elev: Ll:un []:_|'I||._'-\.'~]{1I'I

Elevation and depression
of shoulders

THE IR AT fagm iR ok fomm= 6 YCT




Circumduction/ TRyaor
FAHR T FT Gaffd s 2
TR 3R WieAr a1 99 AT

Rotation /g1

TR % R 9 oo et gi % A’
3R HAT A1 FFHL S|

Circumduction

)ul’&hnu:ltr]um

Medial rotation
of shoulder joint

|

lateral rotation
of shoulder joint

Inversion of the foot
T T IHST BT
3BT B R F T@ T & fE W H doar 7
faem # e 21

Eversion of the foot
T & W=
& F A R ol feem § wfy & €,
o doar wd feen § & s 21

N’

~LI nversion of foot

S

eversion of foot

A
Pronation/J=¥T Supination/g=yT=
TG FT TV TG H HEA YA g, 39 a% 9 5 3TAETE Sl T I 3 FHEH 36 THR 0
T F IS 6D F R | F R B W Ty A AS wEA A
31 31 ST
=
Supination Pronation
of forearm of forearm
. A A
THE IR AT fagm iR ok fomm= 7 YCT



[2] Medical terminology:-
Origin of Medical term -

Hippocrates was a Greek physician and is known as the "father of medicine".
75% of medical term are based on either Greek or Latin words.

Basic element:-

Word Root

Combining form

A root is the foundation or basic meaning of a word
May appear with a prefix or suffix

Example:-

Cardi-root of heart

Hepat-root of liver

Neur-root of nerve

Usually an "O"

Correct pronunciation of medical word is important
The combination of a word root and a vowel is known
as a combining form

Example:-

Adeno-gland  Adreno-adrenal gland

Nephr-root of kidney Angio-vessels Artho-joint

Prefix Suffix

At the beginning of a word At the end of the word root

Example- Example-

Ab [Abnormal, abortion] Hepatopathy

Anti [Antibiotics, Anti-diuretics] Neuropathy

Dys [Dyspepsia, dysphasia]

Epi [ Epiglottis, epidermis ]

Term/ 3sg Definition/ afersT

Cytology/fﬁﬁﬁm fagm= Study of structure and function of cell
Histology/SIE I Study of tissue/3deh I LTI
Odontology/35| Sl Study of Teeth/afd &1 7T
Gastrology/qTsh T Study of Digestive system/dr= T I 3T&33
Pulmonology/qeaHIaS] Study of Respiratory system/4d o T &I
Haelmotology/dTaIZ oIS Study of Blood/ &1 &3
Cardiology/h ERICN Study of Heart/fee =1 314
Nephrology/TsiTst Study of Kidney/fohe-T I 31eaa
Gynecology/ggfaeme Study of Female repro system/H{geT SSIH- JUTST & 3T&3
Andrology/TgTets Study of Male repro system/J&% S5 JUTST & 3TETH
Neurology/dfeh-fagm Study of Nervous system/df3eT T T 3&FI

Dermatology/@=1 fasm

Study of Skin/cI=T bl 3TEIIF

Ophthalmolo gy/ﬁﬁ fa=

Study of Eye/31@ &1 37ea

Otology/uifam Study of Ear/&M &1 31&3=
Endocrinology/3ia=&aTfaeht Study of Endocrine gland/3id=&at Y 1 37eaa
Oseology/ﬁﬁl’aﬁ?ﬁfﬁ Study of Bone/ggl I 37eqd
Arthrology/aﬂﬁ?ﬁ?ﬁ Study of J oint/STEl T AT

Myology/‘-'llﬁ@fﬁ Study of Muscles /AUy 1 eeraT
Immunology/sﬂiﬁ?ﬁﬁf Study of Immunity/ﬂ"T foRIYe &7l T STEAT
Pathology/fasfd fa=m= Study of nature, causes and process of diseases

e IR ToAT foaae iR o fagm=

8 YCT



02.

HITITRT qAT Sideh
Cell And tissue

SRITITERT el TEIRUT/ Concept of Cell
attoTeRt/Cell:—

»  FHIH T SHfed I & WA (Structural) 3T Sieieh ST (Functional unit) )

= Eﬁémmmmﬁ,ﬁmﬁwmm%,ﬁWWWWW(Organ systems)
FA & 3R FE S yunfat et T Shfad sk (Living body) Tt g o gu=ag (Co-ordinate) STt d

| Cell | - | Tissue | - | Organ | —>| Organ System | - | Body |

SHITYTeRT a1 SfaeTd/History of cell:

»  fere gF (Robert Hooke) ¥ 1665 T HIfVH (Cell) 3t @IS 31| IR T GIe 1 'aRIPTHTE’ (Cells) T o=
fSreht BT (Latin) H 274 "Teh BIET HW’ (a small room) B

* T2 A7 isa9aleh (Anton Van Leeuwenhoek) 7 T8 U8 Ush Sfifad ¥ (Live cell) 1 3@m 3R 3qeH!
Fuiq foRam

= 1831 H, Tae o= (Robert Brown) 3 ag § AR (Nucleus) 3 T F

= e g (Cell theory) & Fl’ﬁﬂ? w7 9 AR JhT T (Matthias Jakob Schleiden) 3R PRIER 4=
(Theodor Schwann) ¥ 1839 H ¥&qq foam|

»  TEeE A (Rudolf Virchow) (1855) F Tod Uge THZAT 6 HIfvrhd A (Divide) Bt € 3R ¢ Hifymprd
TE-HIS[QT HIVTHIS (Pre-existing cells) ¥ FdT & |

» SRR (Nematocyst) Teh SISt (Cell) 21

cell membrane —
v B 2. centrosome
6. Peroxisomes g =

A [ 3. rough endoplasmic

8. Nucleud reticulum

MNucleolus

L smooth endoplasmic
reticulum

Muclear
membrane

7. mitochondna

»  FH AT H S R (Basic unit of life) 8, S TH ST H TS (Structural) 3 HEiHS SHE
(Functional unit) et 21

» TN a9 FRaTEH (Anton Van Leeuwenhoek) ¥ Tl T8 Sifad I3t &l 3@m S 391 90l foham|

TRHITITERT AT 3TRTY/Size of Cell:—

] %%Wé@ﬂﬁiﬁmﬁ?ﬁéﬁﬁmﬁﬁwwm%aﬁ@w(Microscope)%?\fq%wﬁa@

ST
= IR I AR (Micrometers) (um) H HTGT ST € RTE AEeRIA (Microns) (w) % &9 # 9t ST ST 21

THE IR AT fagm iR ok fomm= 9 YCT

4. Golgi body




" TEY DR UE AW aTE HIVH Uh HAIGHIBISHT Hif ! (Mycoplasma cell) 2 [@THT 0.1 eI AT (Micron

diameter) 1 T SR |

" IR HIRERT (Sperm cells) AFT TR & ToF It HIHE &1 F ST 5 um @ & Ao 9t fsfror
(Mobility) 3R &1l (Efficiency) & U &g & T g1
»  TaY el HIREHT dT BT (Nerve cell) 8 e @aE ST s Hiet 2l 81 RU® (Giraffe) § 3 dfye
(Vagus nerve) Tad ot U1 TE &, <1 3 Hiex § 21fersp 21
» g T HIER W F 3T (Egg of bird) FNT IME S &: IR 1 37T (Ostrich egg), 170x135 mm

SHRITITRTST AT 3THTShape of Cells:—

m TSR (Spherical), 3R (Oval), A€ (Spindle), THHR (Cuboidal), HUE e S (Flat plate like)

7S & Tl 2
RITYTERT & WeR/ Types of Cell
WehReEeh ShITYTehRT/ TehTTTTEeh ehITITRT/
Prokaryotic Cell Eukaryotic Cell
" THSG IR (Single cell) . W HIFTHT (Multicellular cell)
= I F AHR WA T BT Bl 8 (0.1-5.0 (% HIH BT AHR AW W ST Bl
um) | (5-100 pum) |

» FHEET FISE (Cell division): s e |m

(Binary fission)

HIFTHT T (Cell division): B IECAI SR (Mitosis)

» fedt-as FRM eURYd  (Membrane

bounded cell organelles absent)

» =3ff TR (Muramic acid) 2T 2|
" [EEMEM  (Ribosomes) W BIEHL  HILHT

foedl-ag  FIVHT 3URAT  (Membrane bounded cell

organelles present)

D{iﬁﬁﬁ e (Muramic acid) & RIGIE
FHITTHT Iufterd &, TAIE: (80 S)

FARY: (70 S) = fIe (Pilli) 3R ffS@T (Fimbriac) STURYT & Fohdt €|

» fuedt (Pilli) 3R ST (Fimbriac) Sufem &t
ehd €|

» 3N H 3MfHAT (Archaea), SHIRAT (Bacteria) |= 3a@W0N  H 9% (Plants), Fa% (Fungi), WSS
3N HrEASeARAT (Cyanobacteria) IS €1 (Protozoa) 3R SR (Animals) ¥fw £

Over View /of cell

SRITITRT T/ TRITITRT T/ HIETTSH/ HIITRAT/
Cell Wall Cell Membrane Protoplasm Cell Organelles
F9G Ul IR FS FAR | WA THR H FHvemeT | T2 GFES (1E. Purkinje) T[T (Ribosome)
(Fungi), SR (Cells) ® R, ¥, | 9% R
(Bacteria), 19155 (Algae) | STHad, Wielf, sifan o | (physiologist) 7 1839 #
g ﬁ\?f{l 7| SH (Protoplasm) 3T
gt R fea
g 1Y H g el 9 | 7€ SE HIFSTH (Animal MBS (Protoplasm) @@'{?ﬁ'ﬁ{ (Centrosome)
21 cell) 1 T STEd AERUT | HIVTHT (Cell) # diE SHfam
2l o gad  (Living  fluid
substance) 1 0T LT 2|
g U (Pectin), T8 T (it TRE-3T WSS et EToHT TS JeFo
FEfA (Chitin), 75 | (Lipid bi-layer) 8 3R (Composition of (Endoplasmic
(Lignin), IEEARICAE ] foamdta (Lipoproteins) protoplasm): reticulum)
(Glycoprotein), HeJ@N | 3R FEERIS 9 (Water) = 75%
(Cellulose) ¥ =T &IdT @1 | (Carbohydrates) ¥ ST FTElEEge (Carbohydrate) =
B 2 10-15%
W (Protein) = 2-10%
Fifver faf 0.1 et @ | Fifve Rt 7.5-10 T | 591 (Fat) = 1-10 Tfestl SUHTIT
2 foft et el 21 BICiR i @RS (Minerals) = 1% (Golgi apparatus)

e IR ToAT foaae iR o fagm=

10
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T UTH A R KSR | T@ Th UGS IR ANH | IR AfFos THE (Nucleic T
T @ fEe R | g 21 g | acid) I (Lysosomes)
fafyem g 21 EATIHATIR IHN TGS
é% fou @ i @t 8
|
U= ®9 9 AR U= ®9 9 9 9 T YRR & Bd g TferET
%\%[:ftabolically inactive) | (Metabolically active) @Il | B  (Cytoplasm) & (Peroxisomes)/
gl el | 31 FifE % SR fFFASSH (Nucleoplasm) AEHETE! (Microbody)
JrraReT (External AT (Protect Internal
environment) ¥ Sl environment of cells) &
Jl ST 3R T T 2
F i 30 K D, | Bt smes &0 8 | e Iehif~gaT
PR & Bl W[ & | TR (Selectively (Mitochondria)
U o T ¥ T Fft | permeable) B 8 3R T
2 B R S 2
FE | g e 2| FEH IR | e, T (Nucleus)
(Permeability) Hehd
(Signal), & I
(Sexual reproduction)
e )
HIITRIT/Cell Organelles
RITITRI kT aFfientur/Classification of the Cell Organelles:—
EER-T-ErE o2 Thes W ST/ e Are=E T/
Non-membranous Single membranous Double membranous
structure structure structure

1. TEEEM (Ribosome)
2. @gﬁ:ﬁq (Centrosome)

1. Gerefsas Fegen

3. SEHEH (Lysosomes)

GIEEIE S (microbody)

(Endoplasmic reticulum)
2. Tifestt 3YHTT [Golgi apparatus Nucleus]

4. JUfFTEM (Peroxisomes)/

1. TIgEIH 83T (Mitochondria)
2. A% (Nucleus)

Non-membranous structure:—

1. Tlsﬁﬁ'{fl'q/Ribosome

nuclear pore

cislernal space

chiternae

nuckear envelope

smoath endoplasmic retic ulum

rough endoplasmic reticulun

riliosomes

f&r@XuT/Description: EEEC
(George Palade) (1953) 3 3@aiA
HTSshIEhId (Electron Microscope) %
Ted Tgaam (Ribosomes) H T
FUT (Dense particles) % ®7 H
|

3 FREAT (RNA) 3R O
(Proteins) T o 2d § R T
f3re@ (membrane) ¥ BR & 2 71
@ /Function: TgaEE  HER
3RUAT  (Messenger RNA -
mRNA) 3TFH H Tedl § 3N
AART® HE (Genetic code)
s e (3w falme gwen
(Specific string) ¥ gRafdd s &,
St Fal gt § i gl @ o
L e

T IR AT foe 3R 3R fogm 11
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2. 'ﬁ'aj@ﬁ/ Centrosome

ﬁ'aTUT/Descrlptlon @Eﬁ@q
FIVHEA (Cytoplasm) § Rea aiw

&

7,

Mo -

Centrosome

Anaphase 1 (Meiosis)

Centrioles

@7 & i R W e T
A THIER TN (Cylindrical
structures) @l @1 3THGH
aﬂ@ﬁtﬁ?ﬂ (Amorphous
pericentriolar) T 3% w2
s Homm # I e
(Centrioles) T Eﬁi F waad
(Perpendicular) 84 & 3R S
FRHG-IH  FEE  (Cartwheel-
like organisation) et 21

& /Function: 3

(Microtubules) & 2ae & fmfor &
Wt @9 § S WRelwhoed
(Cytoskeleton) ERlER: I T i

Single membranous structure:—

1. TSreteh Aehad/

Endoplasmic Reticulum

W& (Types): S31 (ER) & ¥R & 8 ¢
Th @Wm W/Rough Endoplasmic
Reticulum: I8 FRHEHT F d8d GGU (Rough)
fe@ré 3 @ i sHd T W TR (Ribosomes)
AHE FUT S B B

Tg AR W 3T HIVHBA (Cells) § T AT 2
StouEE gvesm (Protein  synthesis) IR ==
(Secretion) & Hieha &7 ¥ Wi gl &1

I M B & W AH (Nucleus) F Il Rredht
(Outer membrane) % T fRE B & £
L CEREEIEaC W/Smooth Endoplasmic
Reticulum: 78 f3fUe T¥SWOT (Lipid synthesis) &l
s W% 2
S HITBI (Animal cells) H, THESR (SER) fofie-
EL] gﬁ?:r%w gMT (Steroidal hormones) T HYSHIT
EZGIRG

2. eIl SUShIuT/ Golgi Apparatus

Aparatio de Gl

i5 - P
‘ .-':-I.'|llll

Aparato de Golygi

ferauT/Description: oSt 9B (Golgi apparatus)
faredt-arg W (Membrane-bound vesicles) (?ﬂ:@
43 - Flattened sacs) dI Th FUTS! T faod o9 §
S TN TH T & gEHIR R (Cisterns) A
X (Stacks) H =afierd 2 &1

Tiestt e (Golgi cisternae) I F U gafaa
(Concentrically) ®9 ¥ =aftaq 8 €, o fafme
3% (Convex) fH9 (Cis) A1 316 L9 %9 (Concave
trans face) 814 B

& /Functions: 3E & Eﬁ?ﬂaﬁ (Vesicles) #
UG T (Storing), TN T (Modifying) 3R
9% ST (Packaging), A6 3= a1 @ HI¥EH & HiWw
(intracellularly) faRa foFar ST T a1 IR & a7
AT (secreted) AT ST W1

ORFEIT R ToRHfeiey & fmn § wgagt
qftyepT e 21

e IR ToAT foaae iR o fagm=
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3. Fﬂ's'{ﬁ?ﬁ'q/ Lysosomes

SITeaTet 4B /Suicide bags: 9 HIH eifeed @l

Shngle wall

EiGl é, 9 5 SR U= (Cellular metabolism)

Lysasancs gl €0 # @9 (Disruption) 89 T, A SFHEH ®E Tohd @
° iy e 3R TSEH (Enzymes) 391 & HIf¥TT &1 9= Tehd € |

i fofre % surT=> (Metabolism) 3R REIRCICR] S B
TfHE (Long-chain fatty acids) F =g (Catabolism) ¥

NIECACRS
4. Peroxisomes/ microbody Involved in the metabolism of lipids and catabolism of

' Lipid bi-layer long-chain fatty acids.
Enzymes

Crysialline core

Tramspor! protein

Double membranous structure:—

1. ATZSTeRIT=gAT/ Mitochondria

ATP synthesis particles

inler membrane space | \
Matrix |
| e |

- ing |
Rllmw:nclr': o
Cirnmules ;

% " Inmer membrane

Dater membrane
DA

feravut/Description: AESIHI~saT (Mitochondria) &1 HIRTH &
UIEEIST (Cell’s powerhouses) % &9 H ST ST 81 A2 IHi-gar &
qr faedt (Membranes) B § S 3% e €1 ARl Ried wwm
(Permeable) TR 8, SHfh AR e o0 ¥ G & (Deeply
folded) &rft 81

e fIcdt ©d @9 Tomdig 9=d (Dense homogeneous
substance) T of 2t @ R &@W (Matrix) & &9 H ST W@ R
3 (Organelle) &I fR& Hifid &9 (Limiting boundary) e
fEreest T g S 21
Td/Functions:  WESIHI-gaT  (Mitochondria) —UTUfeh &8
(Aerobic respiration) % WM g1 9 TSI TEHERS (Adenosine
Triphosphate - ATP) F ®9 H BT e (Cellular energy) 3=
F €, T BN B 3 HVH F TEESH (Powerhouses) &
&9 F ST S 2

39 I 3794 @ & TEEH (Ribosomes) 3 EITAT (DNA)
A | IRUTTEEY, WESIS-gal 304 Wd F $® WM (Proteins)
T IS HL Gobd & |

2. AR /Nucleus

Nuclear envelop
Nuclealus

Nucleoplasm

= Chromatin
material

fa@uT/Description: Tgd HHEEH (Chromosomes) 24 &, 3 3%
¥ AN H TEAT (Rod-shaped structures) &, S sHRTH %
A (split) BT IE 89 W BT & MHR H G & &9 §
fear & &)

ditAt  (DNA) @R SEH  (Protein) & &9 sHHEEH
;C{%r%mosomes) AERTS SR (Genetic information) Hehferd

|

Tg TH IBU-WA a5 AHF B (Double-layered nuclear
membrane)@mmémﬁmw%mﬁiwm
EEAOT (Material transfer) & f&T 8% (Pores) &1 &1
Td/Functions: I8 HIfhT I (Cellular reproduction) # T&H
Fd gfter o 2, 98 98 9T @ RS 50 e S
fafsra gt @ o & 7€ Hif¥reett (New cells) @1 fFafor st 81
Ig HIYRT & TEEfTE TR (Chemical activities) & a3
w7 off il s 2 75 FIe 39 fsfa @ @ o aRuwa
T W T T &Y I 2

e IR ToAT foaae iR o fagm=
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Note:—
RfererT/ Vacuole-
= RfvweT’ (Vacuole) I8 &1 34 @it T’ (Empty space) 2 |

* 3 HIR (Cell) F ST B & o ATavder WS (Food) T 31T Uibeh dedi (Nutrients) 1 GIEHd
(Store) T hd 2

» I (Tonoplast) 7% TS & el (Single membrane) ¥ 58 g1 &1
» I8 GSHETESIRTT (Endocytosis) R TeRATETEETEE (Exocytosis) I el S&H T 21
'Fl'lsa'@x_c")?_vr (Cytoskeleton) —

MEHIhoHeY, HEehoed & 91T, HIVH & FHR H IAC W § TF Feaqol 9w 9 &1 3 I
I (Structural support) T&M T & 3 SR 1 7 3R fF9SH (Division) H 7eg #id &1

SRITITERT =gk 3T RITITeRT fraTsT=/Cell Cycle & Cell Division

» IS H T R EF GR UH FIH 0 AW A ARF (Replicates) SR &, BITH F 37 Teohi
(Constituents) 1 Yy A ¢ AR 37 & H‘fﬁ EAINEIE (Daughter cells) ¥ fasfsm B 7, 3H HIRH TH

(Cell Cycle) &8 ST B
Cell Cycle

T HIEH & o = § & FHT-3TT =0T IS 8 o
(i) ST (Interphase) (- 2@ - Non-dividing period)
(i) WATESIEA (Mitosis) (FASH &t 3/ - Period of division)
(1) $STHBS (Interphase):

g0l IV 6 (Cell cycle) § a8 =0T 8 et faowar Sif¥ehr & 2R & 3 (Increased cell size) 3R
FHITTeR e 1 ol # Ly Sl (DNA replication) 6T 21
AT STHIT-3TST =R Rl PECIEIRSIGLE %/Three separate stages are recognized:—

gt T & (G1) FHITTHT 3R 3R A& (Volume) ¥ T 21 T8 MHAR T Fad Bal =0T
(First gap phase) (Longest phase) 3N oarE § gey gRedeie (Most variable) 2T 21 H4f-
Fft HIREBT HIFTHT 6 H S T Wt € afes Th AW T (Resting
phase) (Go) ¥ Ja91 &t &; BTl TH s =0T T Sl 7 |

aﬁwwm IR (Chromosomes) @I Sfd&fd (Replicate) gt g, e

(S %) (Synthesis of DNA (S (DNA) & & §aM fadi (Identical copies) sl &1

phase)) S phase H, FIRTH F o 92 HHET (Chromosomes) g & A @
FITRIA (Cells) F U qafed AT (DNA), 3R T2 (Mitosis) gRT
frafim 89 % R e TR Bt 2

T T B (G,) (Second gap | FIH A & 5T M (Growth) 3T TaM (Preparation) |
phase)

T IR Tt faae oik e g 14 YCT




(i) AR\ (Mitosis):

g (Mitosis) a8 Sfshar 2 s g w Hfve e s (Chromosomes) ! Sfd&fd (Replicates)
Flt & 3R R 3% e Fl @ (Segregates), Frad HIRME o &t dard # & guH AfUF (Identical

nuclei) EEnld

WeRTYT HTSEhIERIT T oI SToT-31eT ol fewarg 2@ €/Four distinet stages visible by light

microscopy:—

WS (Prophase) » T WO % &N EINC HAfeT (Replicated chromatin) h¥h W (Tightly coiled)
&1 ST @ 31N AIgshIEhT (Microscope) & d@d 3T 3EM & Sl 2 |

= 73 46 UM (Chromosomes) § ¥ T &I (3 0T # HWEE - Chromatid el

ST R))|

» 98 T SEH 46 HEEH (Chromosomes) @l LAl (Complimentary) SIS
(Microscope) % ded fe@rg &t %, 3 ket (Prophase) % &9 § S 02

(Metaphase)

UeThT = HWfCEH (Chromatids) f4E® (Spindle) & %5 W 210 HSIHT (Centromeres) N 3

gq Wad (align) e 2

@T‘%ﬁ (Anaphase) | = @'ﬁﬁ'ﬂ'{ (centromeres) 3T g W & 3 fae %ﬁf@@\q (sister chromatids) e
e # ¥ us (9 o R § %€M (chromosomes) gl ST 8) R5e® (spindle) &
&% R W =0T S 8 i Ageliesd RS (mitotic spindle) S I3 HEshicd

(microtubules) B & I &l

SIS (Telophase) | » AEaifes fAes (mitotic spindle) TTEE & ST g, smEy (chromosomes) T Sk

3R TTATY] AT (nuclear envelope) R @ o9 S %I

= 2B (Telophase) % €, WIZIHEARE (cytokinesis) &l 8, HZH® (cytosol),
S?I@W AT (intracellular organelles) 3N fed! (plasma membrane)
fafom g & gom el HIHEA (identical daughter cells) T fmfoT St €1

[II] deh/Tissue

Faeh (Tissue) HIRTHRT (cells) F TH FUE (group) BT & NS FEAT (structure) THH Bt & 3N S TH
THE (unit) F &9 § fost @ Tl &1 SRt & v F we (space between the cells) I T fosita gared

(non-living substance) g 32(@@@5( ﬁﬁjﬂ:{ (intercellular matrix) shgl STl %, 9Tl B

Sieehl o R/ Types of Tissue:—

Ty S/ TSt Saeh/ TrAUviT Seeh/ TTTeRT Sieieh/
Epithelial tissue Connective tissue Muscular tissue Nervous tissue
Origin Origin Origin Origin
Ectoderm, Endoderm Mesoderm Mesoderm Ectoderm
Mesoderm

YCT



Name Sub Type & &/
Main Functions
WS i. TS Ty QT , @9, I, SESH, IS
ufrafsas E&fﬁ"%’fqﬁ (Simple squamous) (reproduction) |
FdE e (Simple | ii. TS el @l ST 3R e ¥ = 2
(Epithelial Epithelial (Simple cuboidal) fafifed bl (underlying tissues) 3
tissue) Tissue) iii. T{? RIGHAATT i & ﬂ?ﬁﬁ ¥ oI @I &5 At
) (Simple columnar) (Regulation) 3i% faf¥3 (exchange)|
iv. (Pc\ (; ratified) WS @9 (Simple squamous) T B3
seudostratifie o
S m P Tt Eﬁm ;?%V%Tem epithelium) & &9
Eﬁ[m (Stratified epithelium)
Fdw » WRA @EUE (Stratified
(Compound squamous)
Epithelial » wid a{a?m (Stratified
Tissue) cuboidal)
= wWRd HIGHAN(Stratified
columnar)
(i) HeRuUTeRT  Tfudfean
(Transitional  epithelium -
Urothelium)
ARt Sk | Sfod @A | i (RN (Fen) TAST s
(Connective Sdh (Areolar - loose - connective TS (Attachment), FHIS (support),
tissue) (Proper tissue) H&T  (protection), HENU  (storage),
Connective il. 991 Hdh (Adipose tissue) 9Rae (transport) |
Tissue) (In newborr.as: brown fat) 3 m (cells) TN UieEe
iii. o Wﬁ‘_’ﬁ b (Dense (polysaccharides) &1 4l ®M@ (secrete)
connective tissue T E, S UF IRT wewew (Afre)
iv. ﬁ'ﬁq W ] S (ground substance - matrix) F ®7 H
i (Specialized connective tissue) FH FE ¥ s FRTEE (cells) 3y
hehles TATSHt | i, SUTIRer (Cartilage) it (fibers) ¥ &9 o e &
SR " RO SHRe (Hyaline Tl #1 (Defensive functions):
(Skeletal cartilage) LIEEIEAICICE | (a) SFIEF (Barrier)
Cf)nnectlve (Fibrocartilage) 33 .
Tissue) " BEER ERIES) (Elastic ®) Gﬂw (bacteria) T &l
cartilage) (Ph%SIS) bodi
. %F\‘ﬂ'%@ 3Ty (Calcified © (Antibodies)
cartilage)
ii. Tg (Bone)
WS HWAST | i T (Blood)
Fdeh  (Fluid | ii. S (Lymph)
Connective
Tissue)
WHUIHT Sk | henl® ot AIEUY (Skeletal muscle), 8T &l | 37 & 7 (Movement and motion of
(Muscular AU (Cardiac muscle), ot  wiausft parts)|
tissue) ( Smooth muscle) T@ARS  (chemical) SR A& amEl
(mechanical stresses) g I Je BT d
deRt  Sideh » T sma (nerve impulses) F T
(Nervous (conduction) N fF=EUT (Control) 3R
tissue) I (coordination)|

e IR ToAT foaae iR o fagm=
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