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Definition of Tissue
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Types of Tissues

* The structure of the cells vary according to their function. Therefore, the tissues are different and are
broadly classified intofountypes:

Type of Tissue/ Epithelial Tissue Connective Tissue Muscular Tissue Nervous Tissue
Features
Origin All : Ecto, | *Mesodenm Mesodexm | €ctodeyrmal

Meso,

€ndo
Functions and * Covexing * Suppont, link 8 * Locomotion * Nenvous contxol
special points * lining Connect othese Ccnange in location) 8 coondination

vissices *Movement
* Most abundant

tissue



Epithelial Tissue
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Types of Epithelial Tissues
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Simple Squamous Epithelium

o> Tesselated epitheltum
* The squamous epithelium is made of a single thin layer of flattened cells with irregular boundaries.
(hiewke)
(> Sauamous cell 4 g § %
| - ' Pavement
Flatenned nucleus Epithelium

Ulmaftltesm Associationt
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Endothelium
* They are found in the walls of blood vessels, air sacs of lungs and glomerulus and Bowman's capsule of

nephron and are involved in functions like forming)a diffusion boundary. N 1
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Simple Cuboidal Epithelium

sunface aseal
* The cuboidal epithelium is composed of a single layer of cube-like cells. / x|}
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Simple Columnar Epithelium

* The columnar epithelium is composed of a single layer of tall and slender cells.

Basal nucle)

¢ mucus CFooq

* They are found in the lining of stomach and intestine and help in secretion and absorption.
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Modification of Cuboidal and Columnar Epithelium

No modi¢ication in squamous

Ciliated Glandular

Cilia =GR WD IR Secwete vaxious substances
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Tall cell Unicellular Multicellular
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Glands
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Compound Epithelium

* Limited role in: secxetion £ absoxption

* Main role: Pxotection|]
° " Multi-layered
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Cell-Cell Junctions

Nearl @ animal tissues have specialised junctions that provide structural and functional links
between cells.

Tight Junction _— Adhering Junction ~_(GapJunctions
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Connective Tissues

Abundance: most abundant X widely distaibuted,

Main function: To \TnK. Suppoxt ¥ connect othex tissyes

(7 Except Blood 2 lymph Collagen : white §Tbexn
Cells of connective tissue forms|fibers (structural proteins): ranERanchey
X * Bundled
S : stnength
E: Elasticity €lastin: yellow §Tbea
F: Flexib) ﬁw * Bhanched_

Cells of connective tissue secretes modified polysaccharides also: e

Which i$ called matXi : Glycoproteins + Mucopolysacchaxdes

Sol}:d Wquid
Bone v

Blood

% blast: fonming
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Fibxoblast




Types of Connective Tissues
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Loose Connective Tissue
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Dense Connective Tissue
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Specialised Connective Tissue

Bone

Cartilage

* 0Steoblast: Foxming cell
osteoclast : eating cell
osteocyte: Bone cell

* Solid ¥4 non-pliable

Y i
q
C
a salts < cacos

* Chondxoblast : Foumingcells
Chondnoclast : eating cells
Chondxocyte : cells
* Matniz: chondxoitin So4?"
Hyaluronic acid Canimal cement)

e Solid £ pligble
« Most of the cantilage gets convented in bones in adults
e.g., Nosetip £ extennal ean joints

B/w verntebnae
\n imbs

o Funct: weignt beaxing funct: leg bones

Provide §xame
Makes blood cells in Bone maXiow



Specialised Connective Tissue

Cartilage
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Blood (Specialised Connective Tissue)

\
* Donot contain fibens
» Fluid connective ssue
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Muscular Tissue

f.B‘rqgesf
* Functions: Locomotion X Movement$ change in body postune Muscle

|

Muscle Bundles

* Structure of a typical muscle (skeletal):

(Fascicles)
Fibexs Froails Myofilament T
j / Fi bens
Fibrils
Muscle T T Thinnest

Myofilaments

Bundcles
(Fascicles)



Types of Muscles

eg-sHeant
Voluntany Tovolunt «—
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Neural Tissue

* Greatest control oven bod y

Axon * Neurons are special cells: ezc?tqble

G D: Detect signal

Cell R:Receive signal
body T: Tvansmit Signal
with * Neuroglial Cells: consisfspmﬁ o§ neuxaltissue
nucleus
Dendrite —tmme— * pxotect, nownish neurons
* Suppoat neunons
“neuroglea: * Neuron can transmit various signals: promotany

ff

inhib\toh.g



: : Face outside .
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necessawy funct- pesfoum diff- functions  ° lining of body cavities ,ducts, fubes « Pyotection (Skin)
* No-of these cells can be Found in duct of glands % PCT (micxovilli1)
. tousands 4o millions ( . Secuetion £ amnptum
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Modifications of Epithelial Tissves S CELUTUNCTIONS > Priovide sts- s funct - links bjw individual ceils

* Gome cuboidal 8 columnam cells are S l;;iese-l;i n all types of tissues
SP‘"M;’“ ﬁ” SECRETION Cell Junction Features
’ BEaT, S Tight Junction Stop substances from leaking across the tissve
4 iz ‘ Adhering Junction | Perform cementing and keep neighbouring cells together
icellul &5 &5
"ng(;;,,: o | /A LI A, B Gap Junction Cytoplasm of neighbouring cells connected for
w s communication (rapid transfer of ions, small molecules and
\ Y e sometimes big molecules)
Multicelluar SI: =S <
Pend T Connective Tissues
Goblet cels » Mucus Salivany gland

* Endocxine (ductiess): secxete Woxmones
* ExocHine (wave duct) : Mucus, Saliva, €axway,

. : . SKeletal .
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CONNEETIVE TISSUE? most abundant tissue;

Suppont £ link othex tissues|ovgans

* They Secuete fibexs of Stu- proteins named

elastin £ collagen- puovides simength +elasticity+ Flexibility
vo- I3 .

. Fal storage
area

Nucleus

A Plasma
Membrane

AXeolay tissue (Suppout epithelium)  Adipose fissue

Collagen fibre

Requlas
W ° Tenden: Boneto muscle
Ligament: Bone to Bone

. ;f%—— Tinegulan (Skin)
PAGSN

Beneath skin Beneath skin \_\\
Cartilage Bone
Solid and Pliable Solid and Non-Pliable (rich in calcium salts and collagen)

Cells: Chondrocytes

Cells: Osteocytes

Most cartilages in vertebrate embryos are replaced by bones in adults (tip of nose,
outer ear joints, adjacent bones of vertebral column, limbs and hands in adults)

Give frame to body:
locomotion and movement: produce blood cells (in long bones)

protect softer tissues and organs:

Lacunae present: lamellae absent

Both present




Shonien X lengthean to Types of Muscular Tissves

bsing about mMovement
Skeletal Smooth Cardiac
Closely attached to Internal walls of blood In heart (communication
oion|  Skeletal bones (bicep, vessels, stomach, intestine | junclions or intercalated
tricep) discs present)
Striated Non-striated, fusiform Striated
(Mu‘ng\ Voluntary Involuntary Involuntary

~Stnatons
Striations

Nucleus

Junction

between

adjacent
cells

i WNREEER - Nucheus
T \ vt -

Axon

* Grealest contsol ovex body
* Sts-»8 funct: unit:Neusions (excitable) ey

* Neunoglial cells : Suppost & protect neusons "
% rmakes >5o past of mexvous tissue

Nevrogden



QUESTION (NEET PYQ EXAM 2024) @

Which of the following statements is correct about the type of junction and their role in our body?

W e d

(1) Adhering junctions facilitate the cells to communicate with each other.)(

(2) Tight junctions help to stop substances from leaking across a tissue. /

(3) Tight junctions help to perform cementing to keep neighbouring cells together. )(
(4) Gap junctions help to create gap between the cells and tissues.}(

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) )

In which of the following connective tissues, the cells secrete fibres of collagen or elastin?

A. Cartilage

B. Bone

C. Adipose tissue
D. Blood

E. Areolar tissue

Choose the most appropriate answer from the options given below :
(1) ot D*and E only

(2) A, B, CandE only /

(3) B,Cand D)(only

(4) A, Cand D*only

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) )

Match List | with List Il :

List - | List -l
A. Squamous Epithelium l. Goblet cells of alimentary
) canal
B. Ciliated Epithelium Il. Inner lining of pancreatic

(' ducts Clange)
N
1. \ Walls of blood vessels

C. Glandular Epithelium\

.

D. Compound Epithelium \IV. Inner surface of Fallopian

\ tubes

Choose the correct answer from the options given below
(N A-ll, B-lll, C-I, D-IV 2) A-ll, B-lv, C-lll, D-I
(X) Al B-l, C-ll, D-IV 4r A-ll, B-V, C-l, D-li

— FOR NOTES & DPP CHECK DESCRIPTION ——




QUESTION (NEET PYQ EXAM 2024)

Three types of muscles are given as a, b and c. Identify the correct matching pair along with their location in Name of muscle/location
I S (1) (%) Smooth - Toes
(b) Skeletal — Legs
(c) Cardiac — Heart
Qf (a) Skeletal - Triceps
(b) Smooth — Stomach
(c) Cardiac — Heart
(3) (a) Skeletal - Biceps

(b) Involuntary - Intestine
(33 Smooth — Heart

(4) (3 Involuntary — Nose tip
(b) Skeletal — Bone
(c) Cardiac - Heart

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024) )

Match List | with List Il:

List | g List Il

A. Unicellular glandumm\-\& l. Salivary glands

B. Compound epithelium Il Pancreas

C. Multicellular glan:}l\ar @@‘}u))ﬂ Goblet cells of alimentary canal

D. Endocrine glandular epithelium \h_y Moist surface of buccal cavity
Choose the correct answer from the options given below:
0 A-ll, B-l, C-lil, D-IV (A A-Iv, B-lll, C-I, D-lI
@7 A-lll, B-IV, C-I, DIl pR)  A-ll, B-l, C-IV, D-lli

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Given below are two statements. (Manipur, 2023)

Statement-1: Goblet cells are unicellular glands.
Statement-11: Earwax 1s the secretion of exocrine gland. g
In the light of the above statements, choose the correct
answer from the options given below;

(1) Statement-I is true but Statement-11 1s false.

(2) Statement-I 1s false but Statement-II 1s true.

(3) Both Statement-I and Statement-I1I are true.

(4) Both Statement-I and Statement-I1 are false.

— FOR NOTES & DPP CHECK DESCRIPTION ——



" QUESTION (NEET PYQ EXAM 2023)

Match List-1 with List-I1. (Manipur, 2023)

A. | Columnar £pithelium | P. | Ducts of glands
B. | Cihiated ¢pithellum Q. | Inner lining of stomach
e | and intestine
3
C. | Squamous epithelium | R. | Inner lining of
bronchioles
D. | Cuboidal epithelium | S. | Endothelium

Choose the correct answer from the options given below.
(1) A-(R); B-(Q); €: D-(S)
(2) A-(R); B=tQ): C-(S): D-(P)
(3) A-(Q); B-(R); G=tP); D-(S)
(7 A-(Q): B-(R); C-(S); D-(P)

——— FOR NOTES & DPP CHECK DESCRIPTION ———



QUESTION (NEET PYQ EXAM 2023)

Match List-1 with List-11. (2023)

A. | Mast cells — _» P. | Cihated epithelium
B. | Inner surface\%-,(). Areolar connective tissue

bronchiole

C. | Blood | f\-*R. Cuboidal epithelium

D. | Tubular p of S. | Specialised connective
nephron tissue

Choose the correct answer from the options give below.
(1) A-(Q): B-(R); C«(P); D-5)
27 A-(Q): B-(P): C-(S): D-(R)
(3) A-(R); B-(S); C-(Q): Bt}
(4) A); B-(Q): C«(S): D«(R)

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

Given below are two statements. (2023)

Statement-I: Ligaments are dense irregular lissuc.}k
Statement-11: Cartilage is dense regular tissue. X

In the light of the above statements, choose the correct
answer from the options given below.

(1) Both Statement-I and Statement-II are false. '/
(2) Statement-I is true but Statement-11 1s false.

(3) Statement-I 1s false but Statement-II is true.

(4) Both Statement-I and Statement-11 are true.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Which of the following types of epithelium 1s present in the
bronchioles and fallopian tubes? (2022 11)
(1) Stratified squamous epithelium

(2) Simple squamous epithelium
(3) Simple columnar epithelium

(4) Cihated epithelium v

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Choose the correct statement about a muscular tissue.
(1) Smooth muscles are multip@clcatcd and involuntary.

(2) Skeletal muscle fibres are unin?élcatcd and found in
parallel bundles.

(3) Intercalated discs allow the cardiac muscle cells to
contract as a unit. v~

(4) The walls of blood vessels are made up of co>ﬁmar
epithelium.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Choose the correct statements. (2022 1)

(a) Bones support and protect softer tissues and organs. vd
(b) Weight bearing function is served by limb bones. /
(¢) Ligament is the site of production of blood. X

(d) Adipose tissue is specialised to store fats. v~

(¢) Tendons attach one bone to another. )(

Choose the most appropriate answer from the options given
below.

(1) (a), (b)and (e)only (2((3), (b) and (d) only

(3) (b),(c)and (e)only (4) (a),(c)and (d) only

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Which of the following is present between the adjacent bones

of the vertebral column? (2022)
(1) Smooth muscle (2) Intercalated discs
%11 Cartilage (4) Areolar tissue

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Which of the following 1s|not|a connective tissue?

(1) Ncurogliax (2) Blood
(3) Adipose tissue (4) Cartilage

——— FOR NOTES & DPP CHECK DESCRIPTION —



(NEET 2022)

Match List-1 with List-I1. (2022)
List-1 List-11
A. | Bronchioles P. | Dense regular connective
tissue
B. | Goblet f Q. | Loose connective tissue
5 Tcndorgs i R. | Glandular tissue
D. | Adipose tissue | S. | Ciliated epithelium

Choose the correct answer from the options given below.
(1) A-(Q): B-(P); C~(S): D~«(R)
(2) A-(R); B-(S); C-(Q); D~(P)
(@7 A~(S); B-(R); C-(P); D~(Q)
(4) A-(P): B-(Q): C~(R); D~(S)

——— FOR NOTES & DPP CHECK DESCRIPTION ———



QUESTION (NEET PYQ EXAM 2021) )

[dentify the types of cell junctions that help to stop the
leakage of the substances across a tissue and facilitation of

communication with neighbouring cells via rapid transfer
of 1ons and molecules; (2021)
Cel Tight junctions and gap junctions, respectively

(2) Adhering junctions and tight junctions, respectively
(3) Adhering junctions and gap junctions, respectively

(4) Gap junctions and adhering junctions, respectively

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2021) )

Which of the following statement|wrongly| represents the
nature of smooth muscle? (2021)

(1) They are involuntary muscles.v”

(2) Communication among the cells 1s performed by
intercalated discs. X

(3) These muscles are present in the wall of blood vessels. ./

(4) These muscle have no striations. /

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Cuboidal epithelium with brush border of microvilli 1s
found In; (2020)
(1) ducts of salivary glands.

(27 proximal convoluted tubule of nephron.
(3) eustachian tube.

(4) lining of intestine.

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Goblet cells of alimentary canal are modified from; (2020)
(1) Columnar epithehal cells v

(2) Chondrocytes X

(3) Compound epithelial cells X

(4) Squamous epithelial cclls)(

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Select the incorrectly matched pair from following;
(2020 Covid)

(1) Neurons-Nerve cells /

(2) Fibroblast-Areolar tissue /

(3) Osteocytes-Bone cells /

(4) Chondrocytes-Smooth muscle cells

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Which one of the following 1s the most abundant protein in

the animals? (2020)
(1) Haemoglobin Q{(’L}llalgcn
(3) Lectin (4) Insulin

——— FOR NOTES & DPP CHECK DESCRIPTION —



Frog

/\) 1 s N1 o ©,°
Kingdom: Animalia Multicellulan 5 Eukaryotic, Hetenothophic, HoloZolc m:de of nutartion
Finst ingest

Notochon Y
Phylum: Chordata R Dt mendigest
Subphylum: Vertebrata ” 9-digits
M'Q_a ventebxal coluran @nt 2- Foxelimbs —> 4hin s

Division: Gnathostomata 2- Hindlimbs _ditas

PP PP (" 5 d|3\+5

S Taw : Mouth
Superclass: Teitrapo\cia S wimmMming Thick, muscula 3 —

4 Y : ° webb -
Class: Amphibia o Watex ey 1' Sl
= --9~,-~M . duGI < o BUKKONQIng

Order: Anura "\ Texnesinial , Consurned a5 Q.
Family: Ranidae Toil-less Walking proiein Sounce

PO SPar ° \
Species: tigri;;" Indian Bul\§x0g

Body : Head +THuUNK
(neck & Ta\©nt)



Features of Frog

* Poikilotherms: cold blooded : theix body tempenatuste £luctuates acc: to exztesxnal environment

. *‘ei\ Summex

whn
Hibestmation o Aestivation
* Camouflage: pxohd"we colounation \I
\> MOIMTCR:‘

Respixe thwough skin@nly)

* Frog doesn’tdrink water: as it gets Ha0 through rolst sKin

* Bodyis divisible into: Head + THUNK (necK & Tail ©nt)

* Sexualdimorphism: @ ®

* vocalsacs development vocal sacs |

» Nuptial pad/copu\atowj pad  Qat
* Economic Importance: E\M(

 Coaxnivowe .. profects cwops
* A vital pastt of §ood chai



Morphology

Membxanous

boxsalbody is called lympanumcean) ~ uppen £ lowes eyelidl
olive gxeenin colows,

with da’lKi’(’(ealﬂd o B‘“gedeae - 3&‘ e%ell:o":‘lchfﬂhng menmb.
Spots r Nost sl i
SKkin s moists
raucilagenous “
* Gan show Mespination g Mouth Body: Head + TunK
l \’10 .

Fxog donot d’ﬂnl{ waten Bilobed +onque to

Captune food

N

Gamete Foxelimb

URine

ex-matten Commnon
< OpPening calied

b Hindlimb
C

vential body 1S
pale yellow in colouX



Digestive System

Includes: Alimentany canal + Digestive alands

4
“Smal! | 5tomach—~qa$imcjulce
- F%09q1s camnivoue Livex - make Bile . =
S —— Gall Bladden—> Stone Bile Juice | _

_ ) PancXCas — makes pancxeatic Juice
Alimentary canalis small:

\b fnoq IS cannivore — U eats nsects S ‘lhe?x lanva

. BREAK
ey . Canbs & proteins
digests pywoteInS e‘mu\:;i‘! (
. . \ ?:'_‘3'\ Panc: juice

Ends at: small \ntestine —_
Path of Food: & :

Ton‘g‘::i)du\l — Buccal cavity —> Pharyx —> oesophaqus > Stomach ——> Duodenum

Captuxe food, (ant tube) l

Cloacon < Recturh  &———Tleumn



Digestive System

Food Captuned by > Mouth ——> Buccal Cavity—> Showt 0esophagus
Bilobed Tongue l Stemach l U

Gell Bladden

r* Peps.mogen + Hcl

c ' ———> Livese

o~

Bile Pancxea

duct v —> Common bije duct
> puodonum (raickovilli])
Pancreagtic
duct
N Ileum
Rectum
-

(Bxoad)

/ — Cloaco



Respiration

Cutaneous

!

SKkin
J
* Hibexnation
Aestivation
Aguatic

Bucco-pharyngeal
Least
Nostsil
- @
Buccophﬂ’(l’“l

Lungs

Pulmonary

!

Most
S \;:Q Lungs

onland: alh 3 nesp'maﬁon can
wonK




Circulatory System

e welldeveloped / closeq

Blood Vascular
Lymphatic System
: System ymp y
o ° I- L /\ Blood minus
1- Heaxt > E'Chumbeneq = 2AMNa[aunicie o RBCs 2 lange
2- Blood vessels ( 1 ventnicle <. Lymph channels bxoteins
3. (Bloo +2 additional 3- Lymph nodes
Chambens
Platelet v donsal | RA | L4
Rec GORE 1- Sinus venosus
d Q- Conus axtesiosus

J
veniral




Circulatory System

Lun9s

)

MIXIN G
v

Body

owjgen:
2 9

,,deomf
La0 RA DS
=7
legt Right
abiven atHium




Circulatory System

Lungs ro!%en- deonty.
” La0 RA DY
SInuS y :f T
Venosus & legt Right

RA

MIXIN G

atMivn atriuc

Y
4
\ )
‘—* conus axtexiosus
a PADNNAA P

Body




Portal Systems

Hepatic Portal Renal Portal System

4( System ;{“

vex & Tntestine & ol Kidney A Pun?ffcai'?or\
Venous connection

prd

Lowen body
pants




Excretory System

* Nitrogenous waste: Usxea. - Useotelic

= o
Includes: Kidneys , useten, ux°mam1 bladdex £ Cioaco.

* Structural and Functional Unit is: Neph»on/ usinifexous Tubule



Fat body
Cstones Fa

Excretory System

I In Males

K

uximxg bladdek

*NV‘? Midney
Testis ? \
double

$old o§ pexitoneurn
Called mesoschium

CStoses unine)

epperentia
(10-12)

Buddex'’s
Cana)

uxgien /

uumogen‘nfa\

ract

L o o -

m ¢ Adxenal
( V gland

l— In Females




Control and Coordination

7o~

€ndocxrine contstol Neuxal Contol,

e Pituitony gland cenixﬁvous\ Pestiphenal nexvous System (PNS)

Thyxoid gland System (cns)
Adsengl 9land l .
Pancreas Blmin + Spina| cond
kit Foxebnain olfact
ovany [ oMy Iobe§
cexebtal hemiSphenes
pPiencephalon
Midbrain”" opticlobes
Hindbxain cexebellum
Medullo.

Foxamen magqnum

. 1/\
Cxanial nesve

(o pain Spinal nesxve
o paix



Sense Organs

« Sensory pagillae: for touch othess awe cellulast

agqqueqgation s axtound,

* Taste Buds: for Taste // newve endings

* Nasal epithelium: for Smell
2 Most well develop ed

» Eyes: for Vision — /

* Tympanum and Inner Ear: for Hearing and Balance (equilibrium)




Reproductive Systems

In Males I

spexr hi Path

Testis ——> 10-12 vasa. ——> Biddexs canal
eyerentio l

Uxinogenital tnact

!

CleaCo.

[ In Females l
ova 4 pPath:
ovany > 9enital tnact
Cloaco.

(2000-3000'0va'
Skexwns /\/' \ Release)

€xtennal festhlisation
(in watex)

!

Tadpole lasva,
| Metamonphosis

Adult f109)




* canlive on Land + FHESh H05 ... G Frog (Amphibian) Body = Head +THunK (necK £ Tajl ©nt)

Chondate ; Most common - Rana oo e
o : Bulged eyes (protected by nictitating
* PoiKilothestms § do camouflage ; NoShal membnm while 'mal'm)

Show aestivation & Hibesination Skin is smooth ¥ Slippeny (dueto mucus)

& TNN—— “FH0qg donot dHink Hao

Membsianous Tymphanum Cean) to S - -~;~ Darsal b:.a, 15 0live gween with
Heceive Sound signals s Su  daK ismequlas spots

Hindlimbs : moste musculaX ; 5-digits §

Foxehm®S5:Thin, have 4-digits webbed fost swimming

(1n & : copulatesty ) nuptial pads on
Finst digits) Closed type Cadvanced)

* Blood vasculay + Lamphatic system
S Heant + vesselss blood Lymph+

Channels+nodes
Circulation in Frog

HeaMt = 3 chambened (2A+4V)~ SuxHounded by pericasdium

ventwual side is pale yellow (unifonm)

Respiration in Frog

* Tn H20: SKin (cutaneous)- by diffusion

* Duning aestivation £ Hibexnation: Skin * Dowsalside nas txiangulasy sinus venoSus conn-to RA
* At land: SKin+1ungs + buccal cavih, . degz- blood = venq cava —» SinuS venosus — RA
¢ - buccopnaryngeal -« Ventnalside has Saclike conus antexiosus conn-to

P"‘Kdﬂllﬂe‘ Sacs In IIW #hova=z Veﬂ’”.'C'e S 0N b'od e ve"f’,“c'e_’cm “”*mb’usj

(mix) Body



. H :
Circulation in Frog
R SEEE S
LAD KAVO A

J 0K

,L Livex  Gall Bladdes
» Poxtal sYstem: special venous system | l
 Hepatic powtal: bjw intestine £ uvew :  Showt oesophagus fancuens
Renal poutal: bjw loweH body Pa’ﬁa : .lv A make Hel £
£ Kidney E Stomach 9asisic juice
o Blood contams Rec+WBC+ Platelets : J
Y nucleated ' Puodenum Common bile
- | 1’ \ duct
* Lymph: Blood minys RB( 8 some lange | S
o . Rectum Plgestion complete
P}(d{‘lﬂs | o -
: ! has micsovilli

Digestion in Frog

'* Aimentamy canal showt " CaQMNIVONeS
» Digestivesystem= Al canal + glands
 Bilobed tonque captunes food

Buccal cav;tg ¢ Mouth

Cloaca. -» Send out fCcalmathest,
usine 4 9ametes

Excretion in Frog

* Uneotelic: @xenetes unea.

* System : Kidneys(2) + unetens +
usinany bladdex + Cloaca

* Kidney: compact danif ned , bean
Ghaped ; Situated post-1e body cavity
on both sides of vext: column

* Unit: Nephmons| usinifexous tubules

* Usetew emexge fuom each
l\'o’dneg .

1 R

Cakny unine +

Spexms . uninogenital uxine

cqum’ onlg

* UxinaMy bladdex (+hin) is puesent
ventxnal to Mectum that opens
through cloaca



_Control in Frog Autonomic nesvous system: Sympathetic and PaMasympathetic
/ (Fignt,Flignt)  (C€at.sleep)

Chemical Cendocuine) Neumal = Pewiphenal newvous system: Cvanialnesves + Spinal nexves
* Pituitany, hystoid , pana- l . . (40 pains) (40 paints)
- thysoid, thymus, pineal body, Conboeal 08 .e""”fd e ":"""“
pancueatic islets, aduenal . - B sp'ndlf‘m
gonads efc ./l\. enclosed in vestebnal
FORE  MID Column
Cexebellum

olfactony lobes
cexepnal Hem°|srn¢ue5 ﬁ ‘ Medulia oblongaia
Pancepheln Pass th¥ough foxamen

opticlobes  magnum to continue into Spinalcond

Sense Organs in Frog Economic Importance

* Fos touch : Sensomy papilla * €at insects A& pwotect cHops
* Fosetaste : Taste buds Q“"';zm: anound * Paxt of food cycle
* Fox smell: oifactony epithelium * MusculaM 1€9s can be ealen - Feod

» Fox Neaxing £ balance: tymphanum with intemnal east Cext- ean @ nt)
* Fox vision : Simple eyes (Pmm in oxbit) ~)~) well developed



Reproduction in Frog

In males
Vasa

ellerentiaCl0=12)

@ \\)-é Q‘Q///’ Fa
Yellow, ’ ’ I)odlts
oval & A
Teslis
MeSosMchiam o

g
}
3

Biddey's 6]

2: | ‘II"‘l-
% , Urino

genital duct

Adrenal
gland

X,

@Rcvtum \ .

-

-

D Cloaca
Urinary ’y R acal @
bladder N s aperture

©)

Oviduct

—()\ ary
“~Ova

.

Ureter

: ('lmuu@

Urinary
bladder

— Cloacal aperture

D 7 No funct: conn: with

Kidneys
2500-3000 1

Ext- fc’ltilisaﬁon

Tadpole Lasva
J Metamospnosis

Adult



QUESTION (NEET PYQ EXAM 2017) )

Select the correct route for the passage of sperms in male

frogs:; (2017-Delhi)

(1) Testes — Bidder’s canal — Kidney — Vasa ct’fcrcntia}(
—> Urninogenital duct — Cloaca

(2) Testes — Vasa efferentia — Kidney — Semin@ Vesicle
— Urinogenital duct — Cloaca

(3) Testes — Vasa efferentia — Bidder’s canal — Urfter
— Cloaca

(4) Testes — Vasa efferentia — Kidney — Bidder’s canal/
— Urinogenital duct — Cloaca

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2017) )

Frog’s heart when taken out of the body continues to beat

for sometime. (2017)
Select the best option from the following statements.

(a) Frog is a poikilotherm. X

(b) Frog does not have any coronary circulation. X

(c) Heart is “myogenic” in nature: v

(d) Heart 1s autoexcitable. v

(1) (a)and (b) (2] (c) and (d)

(3) Only (c) (4) Only (d)

— FOR NOTES & DPP CHECK DESCRIPTION ——



Cockroach

* Kingdom: Animalia o Segmentation: Head
> Joint Vet Bi9gest phylum TnoMax
* Phylum: Arthropoda Abdomen
appendages
* Class:Insecta ~ 5 3.painof legs
(Bigeest class) * Chitinous exoskeletal

* Genus: Periplanata
* Species: americana

 Usual colour: donk brown to black
* Other colours: yellow.qveen 2 xed
* Usualsize: %-3” or 0.6-7.6cm
* Size of Adult Periplanata: 34ymm to 53mm
* Found inregions: Tuopical ,night ¢ Fast nunnex
* Usual features: gmivore,&ctumal, cursorial
' Herbi + camn
* Economic importance: no impontance



Morphology

W—c_—_a-

= Tsiangqulox head
is 1 to bodyaxis

sense X monitors env: £ ~ aAntennae

¥ ki Miangulan” Yyeqd, -

* Doxsql: Texga
\entHal: stenne
Latexal: Pleura

o Anthnodial ow oatticulaxt memb.
@nt inbjw plates to provide

fleatblity

Pitothonleg &
&’ /
Mesotho-leg < V4
7 / T
Metathor. < /
leg
r 4
W
b
a
0
¢
\ 4

Ana| Style
(only ind*)

J ox 1y

cormpound eye : vision

2]
Anal cexcl .
(¢ "‘) > Sound seceve

s?mpleege :eenselight

r \
S @ Puonotum
) Mesotowen

e Fonew?ng

Mesothoxacic wng/ tegminal
€lytna: covens Nindwing at
west

~ tough, leatheny

Hindwing / metathoacic
wing / mermbManous, thin
. nelps in §light



Morphology

* Head shape: Txtangulax & it s ®nt Penpem\?culanh body aS

—\% q0°

* Segmentation: Head + thesot +abdomen

7 20 Head | Thorax Abdomen
T

Segment number in 3 "

- - # . . T ———
Embryonic Stage

In ;"\fgiu;tkz i 3 0

\4



Mouth Parts

(‘ Biting £ Chewing type

Lignt sensit-

)

Ocellus () LLabrum
Compound eye

](J.Ulldi."&
Antenno, ] region
lnusmL
Compound eye Mandible région Mdnd
(vTonQue
w Maxilla Hypopharynx
Mandible
2000 hexagonal
units Kja om:I:hd!“- |.abrum
"Mosalc \isioN"”

( K - Maxilla [ abium Maxilla

e tsensihivity ' Palps Clowexn\ip) balps

J ResoluHon (Sensony



Digestive System

The alimentary canal present in the body cavity
is divided into three regions: foregut, midgut
and hindgut (Figure 7.16). The mouth opens
into a short tubular pharynx, leading to a
narrow tubular passage called oesophagus.
This in turn opens into a@ap like structure
called crop used for storing of food. The crop
is followed by gizzard or proventriculus. It has

an outer layer of thick circular muscles and
thick inner cuticle forming six highly chitinous
plate called teeth. Gizzard helps in grinding the
food particles. The entire foregut is lined by
cuticle. A ring of t_),l;gg tubules called
hepatic or gastric_caeca is present at the
junction of foregut and midgut, which secrete
digestjye juice. At the junction of midgut and
hindgut is present another ring of 100-150
yellow coloured thin filamentous Malpighian
tubules. They help in removal of excretory
products from haemolymph. The hindgut is
broader than midgut and is differentiated into

d lon and rectum. The rectum opens
out through anus.

C é-; Mouth

;9 Phamynx
oesophagqus
Giz207d [ provenisi - Covened b‘i
-culus > cROP ( Stoxe §ood)
Gosfuic/ \ AN = outex cixculas rousclelayere
hepatic c):aecqe ) 6 innex chitinous +ee*h\\
c-8 °
> Midqut ghied Jooa
33, € Colon

Malphigian
Tubujes

(100-1%0)

Tleumn
AnuS
Fectum




Circulatory System

|

Anterior aorta

Alary muscles
(\2-pain)

Heant @ nt m'?d-donsallxj

Chambers
of heart (13)

noalary
muscle

WV P 13-chambeaed

* Heantt
* blood / Haemolympn
(Colouniess)

\
Flows in haemocoel
0
Copen cinculation)




Respiratory System
I

10 pa'm of spiracies + Tracheo + Tracheoles

sphincten, /
Spinacle
Trachea

d?ﬂi usion

T™acheo|es



Excretory System

e m.l"\ o0
Excretion is performed by Malpighian tubules. Each tubule is lined Malparjian Tubute
by glandular and ciliated cells. They absorb nitrogenous waste products l
and convert them into@ric acidwhich is excreted out through the hindgut. Tleum 4
Therefore, this insect is called uricotelic. In addition, the fat body.* l .
ne%hrocgges and@ose glands also help in excretion. Colon Hindqut
nephion only In &” l
Rectum \




Nervous System

The nervous system of cockroach consists of a series ol fused,

segmentally arranged ganglia joined by'paired longitudinal connectives

on the ventral side. Three ganglia lie in the thorax, and six in the abdomen.
The nervous system of cockroach is spread throughout the body. The
head holds a bit of a nervous system while the rest is situated along the
ventral (belly-side) part of its body. So, now you understand that if the
head of a cockroach is cut off, it will still live for as long as one week. In
the head region, the brain is represented by supra-oesophageal lion
which supplies nerves to antennae and compound eyes.
Thoxodic gang \ta Abdomtnal gqnql?ﬂ—

SUP’(O\‘ 3
oesophageal N/ N
ganglia CBRAIN) Longtal Bellys\de

connectives (ventxal ST4€)
Cpained)



Sense Organs

+ Simple eyes: light

* Compound eyes: viSion

* Antennae: monitox envivonment

* Labial and Maxillary palps: food Tntake
* Anal Styles: touch

C48')
* AnalCerci: sound



P
Reproductive System > well devetoped| @

* Sexual Dimorphism: Male Female
e Anal styles/caudal * Absent
Femal
Mal Styles ®nt emale
- - : Fecol - Thi
éushxoom-'pmn * Wings extendsS - ngs axe small T &

l SN N Collatenaq | The ca.
Mushxoom/ abdomen gands /\
Uxnecose 4 . " Spemma-

9'0“4 o 8*‘ q 'O o 8"\ 9* 'th qnusopen -*hec‘ mecq‘
v : ) doxsally (stones %
* Phallic gland - Spenms)
* Phallomexe e g™ 9 " stenna Set1-oNgans opens
ventxall
Cd" gonapophysis) (Boo:smp«l) entually

Left /v\ Ventxal phall: 8"‘-‘1"‘ Stexna
f
phallomexe

Rignt phall: \ Gcn;10|z3xood pouch
—— Assgmeh«ic
Chitinous stX.



Spexm pbuoduction
/

Lobe of » Testis (pxesent on latenal sides)
Testis
Abdominal Segment=4,5,6
;;::qh- &——Phallic gland
-phone \ vas defexens
Mushkoom D s seminalvesicle (Stonage of Spenms)
gland ™ Lange Tubules
!
- duct
Chain of F\ccc'sqsgmj €jaculatory
S 'S e
mm' (ing™.7) buctof n
f""""‘ é?fg men? ﬂnlicghﬂ Spenmatophont weleased thwoug
Right  g™genital pore[gonopont
M Phall
Exfennal € prallomene
genitalin Tehi llatox
Pseudopen|s
open the (False) _
genitaj pouch S no nole \0 3"’"“*"."3&"

. connect d' with §



2-6“‘abdominalsegmen+

ovany ( pxesentlatexally)

Ovaxioles (g) Siaeof
ovany > Testis

Helps in Golletenal oviduct
foumation of é'_'(b""“

ocotheca manched) Painof common oviduct € vaqina)

4 Spenmatheca
* |4-)6ova inone cotheca (sruces Spenm) Genrtal chambex
,J"" o ent )
. ooiheca produced by 9 ” Y : x
" 'lhﬂ"\e ootheco 1 vestibulum \ ‘

i ( 4 Genital pouch

* Total in lifetine o i ove =
. b '3 FeutiliSed eqqs ane dropped at

2C-
donkwed brown MK g0y Ligce muough @-gonopon®



Reproductive System

e Development In CocKxoach iFauNome*a bolou 3|

o Fextilisation IS intexnal \
e Development 1S Dinect (no lanva)

No laxva but nympnal

€S ave @nt
> Shedding °f5lﬁn -
Total(3) moulhings axe
""“4 to maKe adult
SCETECIR IR R R ST I
Sox, —_— —lp — — —. —
f.(wmgs ent) Nezt 4o the l
Nymphal Stages ane lost nymphal
Similamto adult cockpoach Adult Stage- have wing
(wings®nt) Cocknoach bads

will have
wings
o Ty
/



Reproductive System

Testis

Phallic gland
Small tubules
Long tubules

Ovary

Oviduct
Spermatheca
ey X Common oviduct
Seminal vesicle %5
7 or vagina
Vas deferens

Ejaculatory duct

Collateral glands

Genital chamber

Right phallomere Genital
’\ r r > > . -
Ventral phallomere gonapophyses Vestibulum pouch

Anal cercus
Caudal style

Left phallomere Pscudopenis

Titillator



* Pexiplanata amexicana. - Cockroach (Arthropod) [* Provemeraa e Chitinous exoskeletal pxesent

Y llSuollg byown to black

Twopical negions: yellow, ed , gween « Show gueat mobility * Body = Head + Thonax + Abdomen

- Siae: 1/4-3" oX 0-6-F-6cm due to §lexible neck ‘i“" (3-seqm) (10 segm.)
* Adult mﬂplanata: 34-53mm * Neck is extention of prothoMax fonmed by fusion of 6-embuyonic
* They ane noctumnal omnivoNes segments 3 tuianqulas, lie

pmpmdiculcn to Img]fud- bod’
« Exoskeletal has hamd plates called sclesites
ventnal- Stesnite ; Dowsal- Temgite

Sensony.. monitod env
Filiform antennae
vis10n —Compound eye

. Sensony
l Pronotum

gituated  Mesothorax Tegmina
doMSally prothoracic leg (opagque/leatneny)
N Metathorax Hind wing
contain 2000 P Thanspasent, membsanous
" idia Mesothoracic leg (used in fli,llf)
i Metathoracic leg . Abdomen
'+ mosaic image foxmed Anal cerci
T sensitivity ;4 sesolution (inbeth '.g Q)-sensitive o = These plates ase conn-to each othex
In 0" jwings ext Sound by +hin, flezible gqxuticulan /authseod-
g ey, Anal style-only in & J '

beyond the tip of abdemen -ial membsane



Circulatory System

* Open type 3 haemolymph flow openly
m haemocoel ¥ Plasma+ haemocytes

Digestive System

* Alimentany canal : Fone ,mid, Hindqut
Salivary gland ~ Pharynx Cshont)

Mouth Parts

Twachea Twacheoles

' :
| :
: .
| I
E S, :
: Salivary : Ccolouniess)
: reservoir - N
: Oesophagus/ : Anterior Aorta
' Cnammow) :
: Crop —_ :
- (saclike) :
' Gilzzar :
' oo .
‘CQ’“}"‘ t ) ) : — Alary Muscles
| epatic < -
| caeca : (12-pains)
: ("" | E
| : Mescr:itron : Pxesent mid-doxsally
. ' or midgut - ' Cin thoMaex .8 abdomen)
(§oed captune | tubuleg — 7 . ~
. (leo50) 7~ & Rectum :
: Colon — - - Heart (18)
| |
| !

Sphinctex

92 by Cwop: stones food 3 Gizzamd/ proventuicalus,
difjasion ' Mas outem thick CiMculay muscle l[ayex and CE
innew chitinous teeth fox gMinding of food

d0 pain Spinacies open latenally



* Mainly by Malphigean Tubules

* They awe lined by ciliated € glandulan
cells that Convent N-waste +o unic
acid 8 9end it to mndqut
"% Usticotelic

Brain o Gupma-oesophageal ganglion
Ventral ‘g' % Send nenves 1o eyes .8 antenna

nervecord =~ '_
y ..1}.;_._ Paived longitudinal connectives

AN [ Dimorphism __
T)\&

” r :

//.‘Uk\\

e othey CMQ’N’I’ shuctunes Segmental g\ ‘ E ‘
i-Fat bodies ganglia ’ / [ Ys :
2- Nephwocytes I @ \ * Anal styles ®nt  * Absent
3- Mushwoom (usecose glands)-in &' | * Wings extend beyond | » wings small
o o obmen |
. ; Mushsoom- Phall R Fecol - Thick
* Consists of Sexies of fused, ¢ N Phalicgland o ¢ ]’ <
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QUESTION (NEET PYQ EXAM 2024) ) @

In both sexes of cockroach, a pair of jointed filamentous structures called anal cerci are present on

(1) 5" segment

(2) 10™ segment Y
(3) 8™ and 9" segment
(4) 11" segment

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2024)

Match List | with List |l related to digestive system of cockroach.
List | Listll

A. | The structures used for storing of food l. Gizzard

B. | Ring of 6-8 blind tubules at junction of foregut and midgut. Gastric Caeca

C. | Ring of 100-150 yellow coloured thin filaments at junction | lll. | Malpighian tubules
of midgut and hindgut. A
D. | The structures used for grinding the food. IV. | Crop

Choose the correct answer from the options given below:
@ A-IV, B-II, C-UlI, D-I

(2) A-l, B-ll, C-lil, D-IV )X

(3) A-lv, B-lli, C-ll, D-I

(4) A-lll, B-ll, C-lV, D-l

— FOR NOTES & DPP CHECK DESCRIPTION



QUESTION (NEET PYQ EXAM 2023) )

Given below are two statements. (Manipur 2023)

Statement-1: In cockroach, the forewings are transparent
and prothoracic 1n origin. )<
Statement-11: In cockroach, the hind wings are opaque,
leathery and mesothoracic in origin. )(

In the light of the above statements, choose the correct
answer from the options given below:

(1) Statement-I 1s correct but Statement-I1 1s incorrect.
(2) Statement-I 1s incorrect but Statement-11 1s correct.
(3) Both Statement-l and Statement-11 are correct.

(4) Both Statement-I and Statement-I1 are incorrect.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

The Cockroach 1s; (Manipur 2023)
(1) Ammonotelic only (¥ Uricotelic only

(3) Ureotelic only (4) Ureotelic and Uricotelic

——— FOR NOTES & DPP CHECK DESCRIPTION —



QUESTION (NEET PYQ EXAM 2023) )

Which of the following 1s characteristic feature of cockroach

regarding sexual dimorphism? (2023)
(1) Presence of anal cerci X

(2) Dark brown body colour and anal cerci )(

(3) Presence of anal styles v

(4) Presence of sclerites )&

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2023) )

In cockroach, excretion 1s brought about by; (2023)
A. Phallic gland X B. Urecose gland
C. Nephrocytes D. Fat body

E. Collatenal glands ¢
Choose the correct answer from the options given below.
(1) Band D only (2) Aand E only

(3) A,BandE only 4 B, Cand D only

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2022) )

Excretion 1n cockroach 1s performed by all, except;
(2022 11)
; “ e
rj4- Hepatic caeca (2) Urecose glands

(3) Malpighian tubules  (4) Fat body
v v

——— FOR NOTES & DPP CHECK DESCRIPTION —



QUESTION (NEET PYQ EXAM 2022) )

Tegmina 1n cockroach, arises from; (2022)

(1) Prothorax and mesothorax

(2) Prothorax
(\3{ Mesothorax
(4) Metathorax

——— FOR NOTES & DPP CHECK DESCRIPTION —



QUESTION (NEET PYQ EXAM 2021) )

Which of the following characteristics 1s incorrect with
~ SAOANANS A
respect to cockroach? (2021)

(1) Hypopharynx lies within the cavity enclosed by the
mouth parts.

(2) In females, 7"-9" sterna together form a genital pouch.

(3) 10™abdominal segment in both sexes, bears a pair of
anal cerci.

(4) Anng of gastric caeca is present at the junction of midgut
and hind gut.

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

[f the head of cockroach 1s removed, it may live for few days

because; (2020)

(1) The cockroach does not have nervous systcm.)(

(2) The head holds a small proportion of a nervous system /
while the rest 1s situated along the ventral part of its
body.

(3) The head holds a 1/3™ of a nervous system while the )<
rest 1s situated along the dorsal part of its body.

(4) The supra-oesophageal ganglia of the cockroach are
situated 1n ventral part of abdomen. 7&

— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

In cockroach, identify the parts of the foregut in correct
sequence; (2020 Covid)

(1) Mouth — Crop — Pharynx — Oesophagus — Gizzard

(2) Mouth — Gizzard — Crop — Pharynx — Oesophagus

(3) Mouth — Pharynx — Oesophagus — Crop — Gizzard /

(4) Mouth — Oesophagus — Pharynx — Crop — Gizzard

—— FOR NOTES & DPP CHECK DESCRIPTION ——



QUESTION (NEET PYQ EXAM 2020) )

Match the following list with reference to cockroach and
select the correct option. (2020 Covid)

A. |Grinding of the food particles ’ P. |Hepatic caecae |

Q. 10" segment

B. |Secrete gastric juice

X . |
"~ R. |Proventriculus |

\% S. |Spiracles J

C. |10 pairs

D. | Anal cerci

A B C D
(1) (S) (R) (P) (Q)
2) (P) (S) (R) (Q)
3) Q) (R) (P) (S)
@ R) P) (S) (Q)

——— FOR NOTES & DPP CHECK DESCRIPTION ———



Homework

* Revise this Chapter from NCERT or[Mindmap

* Participate in|DPP Battleground

* Write| Tararara or Tunik Tunik|in comment section once done!!!!!!

* You can give feedbacks in comments and discuss doubts too!

——— FOR NOTES & DPP CHECK DESCRIPTION —
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