Structural Organization in Animals

Epithelial Tissues
e An epithelium is a tissue composed of one or more layers of cells that cover the
body surface and lines its various cavities.
e [t serves for protection, secretion and excretion..
e Epithelial tissue evolved first in animal kingdom.
e It originates from all the three primary germ layers. e.g. Epidermis arises from
ectoderm, Coelomic epithelium from the mesoderm and epithelial lining of

alimentary canal from the endoderm.

o Types of Epithelium

Flattened cell
Squamous

Co!umnar :

Glands

e Multicellular exocrine glands are classified by structure, using the shape of
their ducts and the complexity (branching) of their ducts system as
distinguishing characteristics.

e Shape include tubular and alveolar (Sac like).

e Simple exocrine glands e.g. intestinal glands, mammalian sweat glands,
cutaneous glands of frog etc. have only one duct leading to surface.

e Compound exocrine glands have two or more ducts e.g. liver, salivary glands

etc.



Structural classification of exocrine glands:

Type

Example

Simple tubular

Intestinal glands, crypts of Lieberkuhn in ileum.

Simple coiled tubular

Sweat glands in man

Simple branched tubular

Gastric (stomach) gland, and Uterine gland.

Simple alveolar

Mucous gland in skin of frog, Poison gland of toad and seminal vesicle.

Simple branched

alveolar

Sebaceous glands

Compound tubular

Brunner’s gland, bulbourethral gland and liver.

Compound alveolar

Sublingual and submandibular parotid salivary gland

Compound tubulo

alveolar

Parotid salivary glands, Mammary gland and Pancreas.

Muscle Tissues

e Muscle cells are highly contractile (contracting to 1/3 or 1/2 the resting length).

e Muscle cells lose capacity to divide, multiply and regenerate to a great extent.

Study of muscle is called myology.

e About 40% to 50% of our body mass is of muscles.

e The muscle cells are always elongated, slender and spindle-shaped, fibre-like

cells, These are, therefore called muscle fibres.

e These possess large numbers of myofibrils formed of actin and myosin.

Muscle Tissues

I
Skeletal muscles

I
Smooth muscles

|
Cardiac muscles

Single unit smooth

muscle

Multi unit smooth
muscle



(f) Difference between three types muscle fibres

Connective Tissues

5.Ma. Feature Striated or Striped or Non-striated or Unstriped Cardiac muscle fibres
Skeletal or Voluntary or Smooth or Visceral or
muscle fibres Inwvaluntary muscle fibres
1 Shape Long eylindrical Fusiform (thick in middie Metwork of fibres
tapering at ends) (0.02 nm
te 0.2 fim bamg)
.. Stripes Dark A bands and light | Albaent Fresent
bends presant
3 Mueleus Many [syneytial) at Single at the centre of each | Many nuclel between suecesive end
periphery eell plates central position
4 Uit Sarcarneres, eylindrical Fusifarm calls with Obligue eross-connecting fibres make
lang myafibrils placed inconspicuaus barders this musele an intercannected bundle
end ta end farming ol myafibrils
cylindrical rrvafibrils
5. Attachment | Te bones Ta saft argans ar viscera Mot attached to other argans except
major bload vessels which are
isalated and eovered by pericardiurm
6. Sarcolemrma | Distinet Abaert Abaent
7. Sarcoplasmic | Well developed Legs extensive Paorly forrmed
Fetieulurm
B. Blood supply | Rich Faoor fich
9. Contraction | Ouick, fatigue fast Slow, swstained contraction | Rhythmic, cantrections originate in
heart [paoe maker rmmune o
fatigue)
10. Laeation Generally peripheral, Central, in hallow viseeral Only in heart
tongue, proximal part of | organs, iris of the eye,
oesophagus dermis af the skin
11. Intercalated | Absent Absent PFresent
discs
12, T-tubule well developed Lacking Wwell developed
ayatermn
13. Inmervated Muatar nerves fram Mervas fram autanamic Mervas frem cantral and autonasmic
T eentral nervaus wystem ErVEUE Syalerm mErVEUE Syatern [myogenic]
[neurogenic) [meurogenic
14, Fibres Unbranched Unbranched Filres join by short ablique bridges
15. Action Yoluntary Inveluntary Irvalurtany

e [t connects and supports all the other tissues, the intercellular element

predominating.

e The cellular element is usually scanty. In function this tissue may be

mechanical, nutritive and defensive.




[
substance) and living cells that connects
e Connective tissue was called mesenchym

e Types of connective tissues

It is a tissue made up of matrix (abundant intercellular substance or ground

and support different tissues.

e by Hertwig (1893).

CONNECTIVE TISSUES
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(1) On the basis of their texture:

The bones are divided into two categories spongy or cancellous or tubecular bones

and compact or periosteal bones

Bone Cartilage

1. Matrix is composed of a tough, inflexible material, | 1. Matrix is composed of a firm, but flexible material,
the ossein. the chondrin.

2. Matrix is always impregnated with calcium salts. 2. Matrix may be free or impregenated with calcium

salts.

3. Bone cells lie in lucunae singly. 3. Cartilage cells lie in lacunae singly or in groups of

two or four.

4. Osteocytes are irregular and give off branching 4. Chondroblasts are oval and devoid of processes.

processes in the developing bone.

5. Lacunae give off canaliculi. 5. Lacunae lack canaliculi.

6. There are outer and inner layers of special bone 6. There are no special cartilage-forming cells.
forming cells, the osteoblasts, that produce new Cartilage grows by division of all chondroblasts.
osteocytes, which secrete new lamellae of matrix.

7. Matrix occurs largely in concentric lamellae. 7. Matrix occurs in a homogenous mass.

8. Bone is highly vascular. 8. Cartilage in nonvascular.

9. Bone may have bone marrow at the centre. 9. No such tissue is present.




(6) Number of RBC: The number of RBCs is counted by instrument haemocytometer.

S.No. Organism Number of RBCs
1. Male 5 — 5.4 million / cubic mm of blood
2. Female 4.5 - 5 million / cubic mm of blood
3. Infants 65 — 70 lacs/ cubic mm of blood
4, Embryo 85 lacs/ cubic mm of blood
5. Rabbit 70 lacs / cubic mm of blood
6. Frog 4 lacs / cubic mm of blood

(7) Life span of RBC:

S.No. Organism Life span of RBCs

1. Mammals and Human 120 days or 4 months

2. Rabbit 80 days




