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A cell is the Basic component of the body. A group of cells together
form a tissue, where as a group of tissues form an organ and a group
of organs into an organism. As there are different organisms with
different organs, the tissues that form these organs also differ. There
are many types of tissues but the below review article describes briefly
about the tissues that are present in the animal. It includes structure
of the cells that forms the tissues, different types of animal tissues
and their functions.
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INTRODUCTION
In latin the word tissue means 'weave'. A group of cells along with intercellular substances combine to form a
tissue which performs a specific work in multicellular organism. The study of tissues is known as histology. Four major
types of tissues are found in animals [1,2].





Epithelial tissue
Connective tissue
Muscular tissue and
Nervous tissue

In animals multiple tissues combine to form an organ and body structure. This combination may differ from
organ to organ and organism to organism. The origin of the cells that forms the cells will differ in development stage
in different classification of organisms or animals.

ANIMAL TISSUES AND THEIR FUNCTIONS
Type of Animal Tissues
In animals the tissues are majorly divided into four different types. These tissues differ in their structure
features and functions. These tissues are combined to form a functional organ.





Epithelial tissue
Connective tissue
Muscular tissue and
Nervous tissue

Epithelial tissue
Epithelial tissue is mainly found as lining or covering of external or internal body organs. For example epithelial
tissue forms an outer layer of the skin and it also forms an inner lining for blood vessels and digestive system [3-10].
The epithelial cells are packed tightly on the basement layer and the intercellular place is freely exposed to air
or filled with intercellular fluid. The epithelial cells do not contain blood vessels. Based upon the shape and the
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arrangement of cells into one or more layers epithelial tissue is divided into different types. The cells of epithelium
exists majorly in three forms,


squamous (flattened)



cuboidal



columnar

If the epithelium is made of single layer of cells t is known as simple epithelium. If the epithelium is made of
two or more layer of cells then it is known as stratified epithelium. The combination of number of cell layers and
shape of the cells are used to classify the different types of epithelial tissues.
Simple squamous epithelium: A single layer of flat cells attached to basal lamella of basement membrane is
known as simple squamous epithelium. Simple squamous epithelium is permeable to small molecules and also
facilitates the process of diffusion and filtration [11-20]. This type of tissue is found more in the places where diffusion
and filtration occurs like blood capillaries, alveoli, glomeruli, and other tissues where rapid diffusion is required. The
cells of theses tissues are flat with round or flat nucleus. This type of epithelium is also known as pavement epithelium
due to its tile like appearance.

Figure 1. Simple squamous epithelium.

Simple cuboidal epithelium: A single layer of cuboidal cells forms a simple cuboidal epithelium. The cells of this
epithelium are cubic and contains large spherical nucleus which is centralised. The cells of this epithelium mainly
involves in secretion and production activity and located in the regions of the lining of nephrons [21-30], surface of
ovaries, parts of the eye, the walls of the renal tubules and thyroid glands. They mainly involve in secretion and
absorption.

Figure 2. Simple cuboidal epithelium.

Simple columnar epithelium: Simple columnar epithelium contains a single layer of cells resting on the basement
layer. The cells are greater in height when compared to width. The nuclei of all the cells will be located almost in the
RRJZS | Special Issue-S2 | December, 2016

102

Research and Reviews Journal of Zoological Sciences
same position of each cell and close to each other
different types:

[31-40].

e-ISSN: 2321-6190
p-ISSN: 2347-2294

Simple columnar epithelium is majorly divided into two

1. Simple secretory columnar epithelium
2. Simple striated columnar epithelium
Simple secretory columnar epithelium: Simple secretory columnar epithelium mainly involves in secretion of mucins
by merocrine secretory process. In merocrine type of secretory processes the secretory material which was freshly
synthesised will be stored in large secretory granules in the apical part of cytoplasm. They will be released into
extracellular space through diffusion of secretory vesicles [41-45]. After forming the mucin immediately get hydrated
and swells to form mucous on epithelial surface. It is present majorly in two places; they are lining the stomach and
lining the cervical canal.

Figure 3. Simple secretory columnar epithelium.

Simple striated columnar epithelium: It is very rare form of epithelium and contains undetectable basement
membrane on which the single layer of epithelial cells of column shape are laid [46-50]. It majorly performs the function
of protection and secretion.
It is majorly found in conjunctiva, Uterus, anus, pharynx etc., They also involves in the absorption procedures.
It is also present as lining of the gall bladder and intestine.

Figure 4. Simple striated columnar epithelium.

Connective tissue
It is a type of tissue which is present in almost all the parts of body. It majorly involves in anchoring, supporting
and connecting the various tissues of the body. Connective tissue is majorly divided into two different types they are:
Connective Tissue proper [51-55].
Specialized Connective tissue
Connective tissue proper: It is a binding tissue and is also known as loose connective tissue which contain a
homogenous and soft matrix. It contains adipose tissue, dense regular tissue and areolar tissue. Areolar tissue
performs various functions it fills the gap between the organs and attaches the skin with the different under laying
tissues. Adipose tissues serves as a storage site of lipids and forms as insulating layer to regulate the temperature
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of the body [56-60]. Dense regular tissue majorly contain the collagen fibres and also known as collagenous
connective tissue and creates the fibres for tissues.
Specialized connective tissue: Specialized connective tissue majorly contains bones, blood and cartilage. Bones
and cartilage together forms the skeletal system of the body and blood serves as a transporting system for the
tissues.
Nervous tissue
The nervous tissue is majorly made up of nerve cells which are also known as neurons. Neurons majorly
contains dendrites, axone and nucleus [61-63]. Central nervous system and peripheral system is majorly made up of
nervous tissue. Nerve cells will receive the impulses and carries them. They play major role in controlling and
regulating the body functions and activities.

Figure 5. Nervous tissue.

REFERENCES
1. Gezgin I, et al. Sleeve gastrectomy ameliorates mRNA expression of matrix metalloprotease i, iii, v, il-1a and il-6
genes in substantia nigra tissues of obese rats. J Obes Weight Loss Ther. 2016;6:294.
2. Mansfield SA, et al. Systemic inflammatory response and fat necrosis of perineal soft tissues: a rare
complication of bladder-drained transplanted pancreas leak. Pancreat Disord Ther. 2016;6:169.
3. Mahfoudh M, et al. Effects of adding different proportions of sunflower seeds on fatty acid composition of
chicken tissues. J Food Process Technol. 2016;7:569.
4. Tomita H, et al. Double-staining immunohistochemistry of stem cell markers in human liver cancer tissues. Adv
Tech Biol Med. 2016;4:173.
5. Shelke V, et al. Immunohistochemical and molecular detection of ph1n1 in necropsied pulmonary tissues of
fatal cases with indeterminate conventional testing. J Foren Path. 2016;1:101.
6. Zeng G, et al. Therapeutical comparison of mesenchymal stem cells from different tissues of human placenta
in the treatment of mice with acute hepatic failure. J Stem Cell Res Ther. 2015;5:316.

RRJZS | Special Issue-S2 | December, 2016

104

Research and Reviews Journal of Zoological Sciences

e-ISSN: 2321-6190
p-ISSN: 2347-2294

7. Ali S, et al. Differential expression of microRNAs in tissues and plasma co-exists as a biomarker for pancreatic
cancer. J Cancer Sci Ther. 2015;7:336-346.
8. Abaffy T. Human olfactory receptors expression and their role in non-olfactory tissues – a mini-review. J
Pharmacogenomics Pharmacoproteomics. 2015;6:152.
9. Navathej A, et al. Effect of aloe vera whole leaf extract on fluoride induced pathomorphological changes in soft
tissues in growing rats. J Veterinar Sci Technol. 2015;S13:003.
10. Ibegbulem CO, et al. Functional assessments and histopathology of hepatic and renal tissues of wistar rats fed
with cocoa containing diets. J Nutr Food Sci. 2015;S11:002.
11. Ibrahim ATA. Effects of mercury chloride on oxidative stress biomarkers of some tissues of the african catfish
clarias gariepinus (burchell, 1822). J Veterinar Sci Technol. 2015;6: 242.
12. Duntsch C, et al. Isolation and characterization of adult spinal disc stem cells from healthy human spinal disc
tissues. J Stem Cell Res Ther. 2014;4:246.
13. Chongthama R, et al. Histopathological changes in multiple fetal tissues exposed in-utero to zidovudine. J AIDS
Clin Res. 2014;5: 373.
14. Li S. Histological Studies of the effects of aeromonas salmonicida on the tissues in brachymystax lenok. J Cytol
Histol. 2014;5:i107.
15. Panicker NK, et al. Ossifying fibromyxoid tumour of soft tissues: a rare case report. J Cancer Sci Ther.
2014;6:322-323.
16. Johnston T, et al. In Vitro culture conditions for reproductive endocrine tissues of fathead minnow (pimephales
promelas). Cell Dev Biol. 2014;3:146.
17. El-Serafi I, et al. Quantitative method for the determination of posaconazole in mouse tissues using liquid
chromatography-mass spectrometry. J Anal Bioanal Tech. 2014;5:193.
18. Cristofano CD, et al. Ghrelin plasma levels and gastric tissues expression in patients submitted to laparoscopic
sleeve gastrectomy as primary or revisional weightloss procedure. J Obes Weight Loss. 2014;4:215.
19. Shostak S. Symbiogeny and the evolution of tissues: the hypothesis. Biol syst Open Access. 2015;4:127
20. Schanz S, et al. Genetically-Defined dna repair capacity determines the extent of dna damage accumulation in
healthy mouse tissues after very low doses of ionizing radiation. J Carcinog Mutagen. 2014;5:196.
21. Mishra V, et al. Argemone oil and butter yellow induced toxicity in hepatic and extra hepatic tissues.
Bioenergetics. 2014;3:111.
22. Heng WL, et al. The importance of histopathological examination for safety in heart valve transplantation–
evaluation of histopathological findings in heart tissues from valve donors. J Cytol Histol. 2014;S4:003.
23. Olsen TR and Alexis F. Bioprocessing of tissues using cellular spheroids. J Bioproces Biotechniq. 2014;4:e112.
24. Zhang Q, et al. Comparison of different methods for isolation of bacterial dna from retail oyster tissues. J
Microb Biochem Technol. 2014;6:212-215.
25. Chimela W, et al. Aspartate transaminase (AST) activity in selected tissues & organs of clarias gariepinus
exposed to different levels of paraquat. J Environ Anal Toxicol. 2014;4:214.
26. Wijesinghe RS. Detection of magnetic fields created by biological tissues. J Electr Electron Syst. 2014;3:120.
27. Xie Y, et al. Expression characteristics of surface markers of memory t cells, cd45ro, ccr7 and cd62l, in tumorinfiltrating lymphocytes in liver cancer tissues of patients with hepatocellular carcinomas. J Clin Cell Immunol.
2013;4:181.
28. Nasr AY. Effect of misoprostol on ultrastructural changes of renal tissues in cisplatin-treated adult rats. J Cytol
Histol. 2013;4:175.
29. Bulgin D. Prospective technologies in dental tissues regeneration. Oral Hyg Health. 2013;1:e102.
30. Yuan Z. Model-Based quantification of blood flow rate and oxygen consumption rate of biological tissues using
image-guided near infrared light spectroscopy. J Biosens Bioelectron. 2013;4:135.
31. Khargharia S, et al. Disposition kinetic of amoxicillin in healthy and nephropathic goats with immunological and
residual level in blood and tissues. J Drug Metab Toxicol. 2012;S5:003.
32. Mitsiadis TA. Development, pathology and regeneration of dental and orofacial tissues: a molecular approach.
Mol Biol. 2013;2:e107
33. Shintani H. HPLC analysis of extracted coenzyme q (coq) homologues from animal tissues. Pharmaceut Anal
Acta. 2013;4:219.

RRJZS | Special Issue-S2 | December, 2016

105

Research and Reviews Journal of Zoological Sciences

e-ISSN: 2321-6190
p-ISSN: 2347-2294

34. Akinloye OA, et al. Dose-Dependent effects of paraquat on c-reactive protein, some lipid profile parameters and
histology of tissues in male albino rats. Biochem Physiol. 2013;2:106.
35. Szabó A. Extension of the “Membranes as Metabolic Pacemakers” theory to fowl species and their
metabolically active tissues. Poult Fish Wildl Sci. 2013;1:e104
36. Jiang Y, et al. IGF-1 Mediates exercise-induced phospholipid alteration in the murine skin tissues. J Nutr Food
Sci. 2013;S2:003.
37. Nahalka J. Remarkable indications-how the glycomics is coded in cells and tissues. J Glycomics Lipidomics.
2012;2:e107.
38. Grizzle WE. A critical need for increased understanding of the use of human tissues in biomedical research. J
Cancer Sci Ther. 2012;4: xvi-xvii.
39. Karri S and Vanithakumari G. Impact of methotrexate and leucovorin on hormonal regulated enzymes of
carbohydrate metabolism in accessory reproductive tissues of ovariectomized rats. Transl Med. 2012;2:106.
40. Ceccarelli G, et al. Mononucleated cells to regenerate skeletal muscle syncytial tissues. J Stem Cell Res Ther.
2012;S11:002.
41. Martin F, et al. Differentiation capacity of chondrocytes in microtissues depends on tgf-ß subtype. J Biochip
Tissue chip. 2012;S2:002.
42. Gry M, et al. Tissue-Specific protein expression in human cells, tissues and organs. J Proteomics Bioinform.
2012;3:286- 293.
43. Kim JB, et al. Cryopreservation of human adipose tissues using human plasma. J Biotechnol Biomaterial.
2011;1:107.
44. Omer SA, et al. Effects of repetitive static magnetic field exposure on serum electrolytes and histology of certain
tissues of swiss albino rats. OMICS J Radiology. 2012;1:104
45. Takeuchi T and Kuriaki H. Histochemical detection of phosphorylase in animal tissues. Journal of
Histochemistry & Cytochemistry. 1955;3:153-160.
46. Schneider WC and Potter VR. The assay of animal tissues for respiratory enzymes II. Succinic dehydrogenase
and cytochrome oxidase. Journal of Biological Chemistry. 1943;149:217-227.
47. Sibley JA and Lehninger AL. Determination of aldolase in animal tissues. Journal of Biological Chemistry.
1949;177:859-872.
48. Glock GE and McLean P. Levels of oxidized and reduced diphosphopyridine nucleotide and triphosphopyridine
nucleotide in animal tissues. Biochemical Journal. 1955;61:388.
49. Davies PW and Brink JrF. Microelectrodes for measuring local oxygen tension in animal tissues. Review of
Scientific Instruments. 1953;13:524-533.
50. Rall TW and Lehninger AL. Glutathione reductase of animal tissues. Journal of Biological Chemistry.
1953;194:119-130.
51. Mazur A. An enzyme in animal tissues capable of hydrolyzing the phosphorus-fluorine bond of alkyl
fluorophosphates. Journal of Biological Chemistry. 1946;164:271-289.
52. LeGoff L and Lecuit T. Mechanical forces and growth in animal tissues. Cold Spring Harbor perspectives in
biology. 2016;8:a019232.
53. Le T, et al. Dual-label quantum dot-based immunoassay for simultaneous determination of Carbadox and
Olaquindox metabolites in animal tissues. Food chemistry. 2016;199:70-74.
54. Eshel-Green T, et al. PEGDA hydrogels as a replacement for animal tissues in mucoadhesion testing.
International journal of pharmaceutics. 2016;506:25-34.
55. Onyango AN. Endogenous Generation of Singlet Oxygen and Ozone in Human and Animal Tissues: Mechanisms,
Biological Significance, and Influence of Dietary Components. Oxidative medicine and cellular longevity.
2016;3:10-18.
56. Jagtap R and Maher W. Determination of selenium species in biota with an emphasis on animal tissues by
HPLC–ICP-MS. Microchemical Journal. 2016;124:422-529.
57. Kawaki H, et al. Immunohistochemical analysis of ccn proteins in calcified tissues. CCN Proteins: Methods and
Protocols. 2016;pp:53-62.
58. Gaugain M, et al. Comprehensive validation of a liquid chromatography–tandem mass spectrometry method for
the confirmation of chloramphenicol in urine including stability of the glucuronide conjugate and efficiency of
deconjugation. Journal of Chromatography B. 2016;1011:145-150.

RRJZS | Special Issue-S2 | December, 2016

106

Research and Reviews Journal of Zoological Sciences

e-ISSN: 2321-6190
p-ISSN: 2347-2294

59. Saghbini MG. US Patent No. 20,160,017,316. Washington, DC: U.S. Patent and Trademark Office, USA.
60. Fournier C, et al. Study on the solubility of radon in tissues. StrahlenschutzPraxis (Koeln). 2016;22:16-19.
61. Dewangan G, et al. A simple RP-HPLC method for determining imidacloprid residues in goat tissues. Biomedical
Research. 2016;27.
62. Smith DC. Autotrophic endosymbions of invertebrates. Perspectives in Experimental Biology. 2016;2:199-206.
63. Wu J and Belmonte JCI. Interspecies chimeric complementation for the generation of functional human tissues
and organs in large animal hosts. Transgenic research. 2016;pp:1-10.

RRJZS | Special Issue-S2 | December, 2016

107

