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STRUCTURAL ORGANISATION  IN ANIMALS 

ANIMAL TISSUES  

• Tissue is a group of similar cells that perform a common function 

Animal tissues -4 types.  

1.Epithelial Tissue   It covers the free surface of other tissue.  

2.Connective Tissue It joints, supports and holds other tissues together.  

3.Muscle Tissue  

4.Neural Tissue (Nerve tissue)  

Epithelial tissue 

� It is a sheet of cells that cover a body surface or cavity 

� compactly packed  

� very little intercellular matters  

Classes of Epithelia 

• 1.Simple epithelium:  just one layer ,Function in absorption and filtration 

• 2. Compound Epithelium-Two or more layers, protective in function. 

SIMPLE EPITHELIUM 

• Single layer of cell.       Function in absorption and filtration 

4 types 

• 1.Squamous   2. Cuboidal   3.Columnar      4.Ciliated  

1.SQUAMOUS EPITHELIUM 

• Single layer of Flat cells.  

• Irregular boundaries 
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Function-      diffusion 

Location- 

In the walls of blood vessels  

Air sacs of lungs 

2.CUBOIDAL EPITHELIUM 

• Simple Cuboidal cells  

•  Formed of a single layer of CUBE LIKE cells 

• Location:-  In the ducts of the glands and the kidney tubules 

Function   Secretion and absorption 

3.COLUMNAR EPITHELIUM 

• Single layer of Tall and slender cells 

• Nuclei located at the base 

Function:-  absorption and secretion 

Location:-tissue that line the digestive tract 

4.CILIATED  EPITHELIUM 

• Columnar or cuboidal cell with cilia on their free surface 

Function 

• Move particles or mucus in a specific direction 

Location: tissue found in Branchioles, Oviducts etc 

GLANDULAR EPITHELIUM 

Columnar or cuboidal cells that specialized for secretion 

2 types of glandular Epithelium 

1. UNICELLULAR- 
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isolated single cell 

eg:-Goblet cell of alimentary canal 

2.MULTICELLULAR- 

Cluster of cells 

Eg:-Salivary gland 

Endocrine glands (Ductless gland) 

◦ Produce hormones  

◦ Do not have ducts  

◦ Their products are secreted directly in to the blood.  

Exocrine glands   

◦ Secrete mucus Saliva, ear wax, oil, milk, digestive enzymes, etc.  

◦ Products are released through ducts and tubes.  

COMPOUND EPITHELIUM 

• Contain two or more cells layers 

• The major function is protection 

Eg:- Covering of skin 

Surface of buccal cavity, Pharynx. 

CELL JUNCTIONS.  

� In nearly all animal tissues, specialized junctions provide both structural 

and functional links between its individual cells.  

� Three types of Junctions are found in the epithelium and other tissues.  

� a)Tight junction. :- Help to stop substance from leaking across a 

tissue 

� b) Adhering Junction :- Perform cementing to keep neighboring cells.  
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� c) Gap Junctions :- by connecting the cytoplasm of adjoining cells ,let 

the small molecules pass between cells.  

FUNCTIONS OF EPITHELIUM. 

� Protection -Epithelial lining of the body surface protects the under 

lying tissues from drying injury and infection.  

� Transport-Ciliated epithelium helps in the transport of materials.  

� Lubrication-The mucous secreted by glands serves as lubricant.  

� Secretion -Glandular epithelium produces enzymes, hormones etc.  

� Absorption-The epithelium lining of the lungs, intestine etc have 

absorptive function. Pulmonary epithelium absorbs O2. Intestinal 

epithelium absorbs nutrients. Renal epithelium absorb glucose.  

CONNECTIVE TISSUE. 

� Connective tissue is a tissue that joints, supports and hold the other 

tissues together.  

Contains Cells- Includes different types of cells 

� Fibers-Fibres are made of Collagen or Elastin. Provides strength, 

elasticity, and flexibility  

�    Ground substance (Matrix) -Jelly-like material made of sugar-

protein molecules (proteoglycans) 

CELLS 

� 1.FIBROBLAST :-Secretes fibres  

� 2. MAST CELLS:- Large and irregularly ovoid shape.  Secrete matrix, 

histamine, heparin and serotonin.  

� 3. MACROPHAGES:- Specialized to engulf and destroy microbes, 

foreign particles and damaged cells.  
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CONNECTIVE TISSUE 

 

LOOSE CONNECTIVE TISSUE   DENSE CONNECTIVE TISSUE 

 

DENSE REGULAR    DENSE 

IRREGULAR  

1.LOOSECONNECTIVE TISSUE 

� Fibers  and cells are loosely arranged in a semi fluid Ground 

substance. Includes, 

1.Areolar tissue  

� Present beneath the skin 

� Serves as a support framework for epithelium 

� It contains fibroblasts, macrophages and mast cells 

2.Adipose tissue  

� located mainly beneath the skin. 

� Specialised to store fats. The excess of nutrients are converted into 

fats and are stored in this tissue.  

2. Dense Connective Tissue: 

�  Fibres and fibroblasts are compactly packed.  

� Two types 

A.Dense regular  
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� Orientation of fibres show a regular pattern. 

� the collagen fibres are present in rows between many parallel 

bundles of fibres 

� Eg:- Tendon- attach skeletal muscles to bones 

� Ligament- which attach one bone to another bone  

B.Dense irregular- 

� Fibres are not in a regular pattern. 

� Present in skin 

3. Specialised Connective Tissue: 

 Cartilage, bones and blood are various types of specialized connective tissues. 

Cartilage: 

� solid and pliable ground substance.  

� Cells of this tissue is chondrocytes 

� cells are enclosed in small cavities within the matrix secreted by 

them.  

� Location:- tip of nose, outer ear joints, between adjacent bones of 

the vertebral column, limbs and hands in adults. 

Bones:  

� Hard and non-pliable ground substance rich in calcium salts and 

collagen fibres which give strength. 

� The bone cells are osteocytes Cells are present in the spaces called 

lacunae. 

� Function:- provides structural frame to the body and give support 

and protection 
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�  The bone marrow in some bones is the site of production of blood 

cells.  

� Interact with skeletal muscles attached to them to bring about 

movements. .  

Blood: Blood is a fluid connective tissue 

 contains plasma, red blood cells (RBC), white blood cells (WBC) and platelets. It 

is the main circulating fluid that helps in the transport of various substances.  

Muscle Tissue-Muscle: Each muscle is made of many long, cylindrical fibres 

arranged in parallel arrays.  

Composed of numerous fine fibrils, called myofibrils. 

 Muscle fibres contract (shorten) in response to stimulation, then relax 

(lengthen) and return to their uncontracted state in a coordinated fashion 

Muscles are of three types:  

� 1. Skeletal,  
� 2. Smooth, and  
� 3. Cardiac (more details inChapter  locomotion and movement)  
� Neural Tissue 
� Neurons, the unit of neural system are excitable cells.  

The neuroglial cell which constitute the rest of the neural system protect and 
support neurons. Neuroglia make up more than onehalf the volume of neural 
tissue in our body.  

COCKROACH 

Most Common species is American Cockroach -Periplaneta americana 

 Introduced to the United States from Africa as early as 1625 

� Morphology 

– Chitinous exoskeleton 

� Body has hardened plates called sclerites Dorsal =tergites Ventral-ternites.  

Body divisible into –Head, Thorax and Abdomen 
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� Head is triangular, formed by the fusion of six segments.  

� Neck flexible  

� The head bears compound eye  

� A pair of thread likes antennae. They have sensory receptors that help in monitoring 

the environment. 

� Mouth Parts-      Head bears  biting and chewing type of mouth parts. 

� Labrum- Upper lip 

� Mandible-For cutting food 

� Maxillae-For holding food 

� Labium- Lower lip 

� Hypopharynx-Act as a tongue 

Thorax consists of three parts – prothorax, mesothorax and metathorax. 

� Each thoracic segment bears a pair of walking legs. 

� The first pair of wings arises from mesothorax-called tegmina-(Dark and leathery) and 

are used in flight. 

�  The second pair from metathorax. (transparent) 

� Abdomen consists of 10 segments  

� Both sexes have a pair of finger-like anal cerci, at the tips of abdomens . 

Difference between male and female cockroach 

� Males have a pair of anal style on their abdomens. In females anal style is absent. 

� In male is abdomen is narrow but in female abdomen is broad. 

� In females, the 7th sternum is boat shaped and together with the 8
th

 and 9
th

 sterna 

forms a brood  pouch. 

� In males, genital pouch  lies at the hind end of abdomen bounded dorsally by 9th and 

10th terga and ventrally by the 9th sternum.  

Digestive System  
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� 3 main parts    1. Foregut      2. midgut,     3.hind gut.  

� Mouth 

� Pharynx 

� Oesophagus               

� Crop-(for storing food) 

� Gizzard-(with 6 chitinous teeth like structures for grinding food) 

� 6-8 tube like Hepatic caecae-(secrete digestive juice) 

� Midgut  

� Malpighin tubule 

� Ileum,  

� colon                             Hind gut 

� rectum- 

� Anus 

Circulatory system 

� Open type 

� Open blood filled spaces called haemocoel -Haemolymph( blood) and haemocytes 

(blood cells) 

� Respiratory pigment (haemoglobin)  is absent so blood is colourless  

� Heart is elongated tube in the mid dorsal wall. 

Funnel shaped 13 chambers with ostia on either side. 

Blood enter into heart through ostia and pumped anteriorly. 

RESPIRATORY SYSTEM 

� Trachea- Consists of a network tubes -trachea,  

� Spiracles=Trachea open through 10 pairs of small holes called spiracles present on 

the lateral side of the body.  

� Tracheols-tracheal tubes subdivided into tracheoles  

� Air enters the tracheal tubes through spiracles.Then enters into Tracheal tubes, 

tracheoles to carry oxygen to all tissues.Exchange of gases through diffusion. 

� speracles-trachea-tracheoles-tissues 

EXCRETORY SYSTEM   

� Excretory organ-Malpighian tubules.  

Fore gut 
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� Uricotelic -Absorb nitrogenous waste products and convert them into uric acid which 

is excreted out through the hindgut  

NERVOUS SYSTEM 

� It consists of double nerve cord and segmental ganglia 

� In head brain is represented by supra-oesophageal ganglion-supply nerves to 

antennae and compound eye  

� A cockroach can live without its head for up to a week because only a bit of nervous 

system is present in the head,  

Compound eye 

� Each eye consists of about 2000 simple eyes called ommatidia.  

� And forms several images of an object. 

� Mosaic vision-The type of vision in which image is formed by hundreds of ommatidia  

� Compound eye is more sensitive but with less resolution.  

� Reproductive system of cockroach 

Male reproductive system 

� Testes - abdominal segments 4, 5 and 6. 

� Vas deferens 

� Seminal vesicles-(store sperms ) 

� Ejaculatory duct 

� Male gonopore  

� All sperms of a seminal vesicle are glued together into a large bundle called 

spermatophore. 

� Female reproductive system 

� A pair of ovaries ( A group o 8 ovarian tubules) 

� oviduct 

� , single median oviduct (vagina) 

� , genital chamber, 

�  spermathecae opens int genitalchamber  

� , The Ootheca (egg case) 

� The fertilized eggs are encased in  capsules called ootheca  

� Each contain 14-16 eggs 

� They are deposited in suitable place near a food source. 

Economic importance-household pest insects 

�  They feed on human  food, and can leave an offensive odor
 
 

�  They can also passively transport microbes those that are potentially dangerous to 

humans,
] 
 

�  Also cause  allergic reactions in humans 
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Model Questions 

1. Give Reason  

a. Oviducts are provided with ciliated epithelium 

b) Cockroach does not possess respiratory pigment 

d) Simple epithelium functions as lining for the body cavities, ducts, tubes etc where as 

compound epithelium is protective in function 

2. Identify the following tissues and write down their location. 

a. Tissue which store fat 

b. Flexible connective tissue 

3. There is some physiological similarities between typhlosole and villi. 

a. Substantiate your answer.   

b. Where it is seen?  

.  4. While viewing the fallopian tube through CT scan we can find tissue with cilia 

   (a) Identify the issue present in the fallopian tube 

 (b) Mention the function of cilia                                         

5. Cell junctions are said to be the integral part of animal tissue, Justify? 

b) Name the various cell junctions in animal tissue                          (Score : 2 1/2) 

6. Frogs maintain ecological balance. As a biological student do you agree with this 

statement? 

Why? 

7.‘An earth worm respires through skin and excretes through nephridia’ Rewrite the above 

sentence beginning with ‘A cockroach....’ making appropriate changes.           (Score ½ x 2 = 

1) 

8.Complete the series: 

a) Prostrate gland: Earthworm, Phallic gland:.............................. 

b) Cartilage: Chondrocyte, Bone :........................      (Score ½ + 2 =1) 

7. Compare the excretory System in Cockroach and Frog.    (1/2×4=2) 
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8. How will you distinguish the following externally?     2 marks 

a.A male and female cockroach 

9. Circulating fluid of cockroach is colourless.   (2 score) 

(a). Name the circulating fluid. 

(b). Name the cell concerned in it. 

10.“Adipose tissue forms a very prominent component of skin in mammals living in polar 

regions” 

a) Is this statement true or false. 

b) Justify your answer        (2) 

11. Earthworms are called farmers friends. Why?     (1 1/2) 

12. Blood cells of earth worm lack hemoglobin, But blood of earth worm is red color. 

How do you account for it? 

13. Note the relationship between the first two words and suggest a suitable for fourth 
place. 

(a) Bone : Osteocytes ::   Cartilage : ____________ 
(b) Earthworm : Pheretima ::  Cockroach : ____________ 

(c). Human beings :  Villi ,   Earth worm  
(b). Adipose tissue : Store fat ,  Areolar tissue :   (2 Score) 

14.The Earthworm clitellum is seen in the segments:- 
(a) 18th -20th (b) 5th -9th (c) 14th – 16th (d) 15th -25th    (Score – 1) 

15,Ratheesh mounted the mouth parts of cockroach in the following manner. If there is any error, correct it. 

 

16.Give reason         score-6 
a.Cockroach can live for a week even if its head is removed. 
b.Earthworms are called friend of farmers. 
 
 


