Lecture 9
Glandular epithelia. Types of secretion.
Introduction
Glandular epithelia are specialized epithelial tissues that form glands and are responsible for producing and releasing secretions. These secretions play vital roles in various physiological processes such as digestion, lubrication, protection, and regulation of metabolic functions. Glands can be classified based on their structure, the mode of secretion, and the type of secretion they produce.
In this lecture, we will explore the structure and types of glandular epithelia, as well as the different types of secretions.

1. Glandular Epithelia: Overview
Glandular epithelia consist of cells that are specialized for producing and secreting substances. These substances can be hormones, enzymes, mucus, sweat, or other biologically active molecules. Based on how they release their secretions, glands are classified into two main types:
· Exocrine Glands: Glands that secrete their products into ducts that lead to external surfaces or into body cavities. Examples include sweat glands, salivary glands, and glands in the digestive tract.
· Endocrine Glands: Glands that secrete hormones directly into the bloodstream. These hormones regulate various body functions. Examples include the thyroid gland, adrenal glands, and the pituitary gland.

2. Types of Exocrine Secretion
Exocrine glands release their secretions through different mechanisms. Based on the mode of secretion, exocrine glands are categorized into three types:
· Merocrine Secretion:
· In merocrine glands, the secretory products are released by exocytosis without damaging the cell. The cell remains intact and continues functioning after secretion.
· Example: Sweat glands, salivary glands, and the pancreas secrete their products through merocrine secretion.
· Apocrine Secretion:
· In apocrine glands, a portion of the cell membrane containing the secretion pinches off. The apical part of the cell is shed, but the remaining part of the cell is able to regenerate.
· Example: Mammary glands, which produce milk, and some sweat glands release their secretions via apocrine secretion.
· Holocrine Secretion:
· In holocrine glands, the entire cell disintegrates to release its contents. This type of secretion involves the complete destruction of the cell, which is then replaced by new cells through mitosis.
· Example: Sebaceous glands in the skin, which produce oil (sebum), utilize holocrine secretion.

3. Types of Secretions Based on Composition
The type of secretion produced by glands depends on the nature of the secreted substance. There are three primary types of secretions based on their composition:
· Serous Secretion:
· Serous glands produce a watery, protein-rich fluid that typically contains enzymes. These secretions play an essential role in digestion and lubrication.
· Example: Salivary glands, such as the parotid gland, secrete serous fluid rich in enzymes like amylase, which helps break down carbohydrates.
· Mucous Secretion:
· Mucous glands produce a thick, viscous secretion called mucus. Mucus serves as a protective and lubricating barrier on epithelial surfaces.
· Example: Goblet cells in the respiratory and digestive tracts secrete mucus to trap pathogens and particles and lubricate the passage of food.
· Mixed (Seromucous) Secretion:
· Mixed glands produce both serous and mucous secretions. These glands contain a combination of serous cells and mucous cells, and their secretion is a mixture of water, enzymes, and mucus.
· Example: Submandibular glands in the mouth produce both serous and mucous secretions to help moisten and digest food.

4. Types of Endocrine Secretion
Endocrine glands secrete hormones directly into the bloodstream, and these hormones regulate various physiological processes such as growth, metabolism, and reproduction. Hormones can be classified into three main types:
· Peptide Hormones:
· These hormones are composed of amino acids and are water-soluble. They act on cell surface receptors and initiate signaling pathways inside the cell.
· Example: Insulin, secreted by the pancreas, regulates blood sugar levels.
· Steroid Hormones:
· Derived from cholesterol, steroid hormones are lipid-soluble and can cross the cell membrane to interact with intracellular receptors. They typically regulate gene expression.
· Example: Cortisol, secreted by the adrenal glands, helps regulate metabolism and the immune response.
· Amine Hormones:
· Derived from amino acids, amine hormones can act either on cell surface receptors or intracellular receptors, depending on their structure.
· Example: Thyroid hormones (T3 and T4), produced by the thyroid gland, regulate metabolic rate and energy usage.

5. Glandular Epithelia in the Body
Different glands in the human body serve specific functions depending on the type of secretion they produce:
· Digestive Glands: Glands in the stomach (gastric glands) and pancreas produce enzymes and acids that aid in digestion.
· Respiratory Glands: Mucous glands in the respiratory tract secrete mucus that traps dust and pathogens, protecting the airways.
· Sweat and Sebaceous Glands: Found in the skin, these glands produce sweat for thermoregulation and sebum for lubricating and protecting the skin.

Conclusion
Glandular epithelia are essential for producing and releasing a wide variety of secretions that are crucial for the body's function and homeostasis. Exocrine glands utilize different modes of secretion—merocrine, apocrine, and holocrine—while endocrine glands secrete hormones directly into the bloodstream. Understanding the types of secretion and the specific roles of various glands provides valuable insights into maintaining the body's physiological balance.

