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DESCRIPTION
Homeostasis refers to the complex, self-regulating processes that 
organisms employ to maintain internal stability despite external 
environmental changes. Homeostasis is a fundamental principle 
in physiology that ensures the proper functioning of biological 
systems. This delicate balance underpins survival, growth, and 
adaptation across all living beings.

Homeostasis is the process by which an organism maintains a 
stable internal environment within a narrow range of 
conditions. Parameters such as body temperature, pH levels, 
glucose concentration, oxygen supply, and electrolyte balance 
must be regulated for optimal cellular function. For example, 
human body temperature is maintained around 37°C, and 
deviations from this range can impair enzymatic activities, 
leading to potentially life-threatening conditions.

Mechanisms of homeostasis

Homeostasis relies on feedback systems that involve three 
primary components:

Receptors: Detect changes in the internal or external 
environment (stimuli).

Control center: Processes the information and determines the 
appropriate response (e.g., the brain or endocrine glands).

Effectors: Carry out the response to restore balance, such as 
muscles or glands.

Negative feedback

The most common mechanism, negative feedback, counteracts 
deviations from a set point. For instance, when blood glucose 
levels rise after eating, the pancreas secretes insulin to lower 
glucose levels, restoring equilibrium.

Positive feedback

In contrast, positive feedback amplifies changes and is less 
common. It often occurs during specific physiological events,

such as blood clotting or childbirth, where the outcome benefits 
from a rapid and amplified response.

Examples of homeostasis in action

Thermoregulation: Humans maintain core body temperature 
through sweating when hot or shivering when cold.

Blood pressure regulation: Baroreceptors detect changes in 
blood pressure, signaling the nervous system to adjust heart rate 
and vessel dilation.

Osmoregulation: The kidneys regulate water and solute balance, 
ensuring proper hydration and ion concentrations.

Acid-base balance: The body maintains blood pH within a 
narrow range (7.35–7.45) through respiratory and renal 
adjustments.

Disruptions in homeostasis

Diseases often result from the failure of homeostatic 
mechanisms. Conditions such as diabetes, hypertension, and 
dehydration highlight the consequences of imbalances. For 
example, in diabetes, the inability to regulate blood glucose can 
lead to systemic complications. Chronic stress can also 
dysregulate the Hypothalamic-Pituitary-Adrenal (HPA) axis, 
leading to hormonal imbalances and metabolic disorders.

Evolutionary perspective

Homeostasis is a product of evolution, enabling organisms to 
adapt to diverse environments. Ectotherms, like reptiles, rely on 
external sources to regulate their body temperature, while 
endotherms, like mammals, have developed complex internal 
mechanisms for thermoregulation. These adaptations 
underscore the versatility and importance of homeostatic 
systems.

Advancements in technology are providing deeper insights into 
homeostatic processes at molecular and systemic levels. 
Understanding the mechanisms of homeostasis has implications 
for treating diseases, developing artificial organs, and optimizing
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and disruptions, we gain insights into health, disease, and the 
resilience of living systems. As science continues to unveil the 
intricacies of homeostasis.

Katherine I

human health. For instance, wearable devices can now monitor 
physiological parameters, allowing real-time adjustments to 
maintain balance.

Homeostasis is a cornerstone of life, facilitating the dynamic 
equilibrium necessary for survival. By studying its mechanisms
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