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Introduction
Human body is able to control body temperature to a constant state irrespective of 
the external environment.

Every process release heat which leads to increased body temperature.

Regional body temperature depends on the local activity/functioning of the organ or 
tissue.

The increased body temperature can be calmed down by the body by activating the 
cooling mechanism of the body.

Thus, the regulation of body temperature involves a precisely complex mechanism of 
temperature regulation.

Different animals have different body temperatures; some have constant body 
temperature, while the body temperature of some animals are fluctuating with their 
surrounding.



Types of animal on the basis of temp
On the basis  of body temperature, vertebrate animals may be two types;

Warm-blooded or homeothermic animals: The animal whose body temperature 
remains constant or do not change their body temperature according to their 
surrounding are called warm-blooded animals. Among the five classes of 
vertebrate animals, the Aves and mammals are warm-blooded animals.

Cold-blooded or poikilothermic or endothermic animals: The vertebrate animals 
whose body temperature changes from place to place or do not have constant 
body temperature are called cold-blood animals. These animals keep on changing 
their body temperature according to their surroundings. Among the five classes of 
vertebrate animals, the three classes namely Pisces, Amphibians, and Reptilia are 
the cold-blooded animals.

Humans are warm-blooded and need to regulate their body temperature to make it constant.



Why regulation of body temperature needed?
Precise regulation of body temperature is required because of;

 The enzymes of the bodywork in optimal temperature.

 The speed of chemical reactions varies with temperature.

 Either low or high-temperature results in an aberrated chemical reaction and 
thereby associated pathological condition.
─ Very low temperature may lead to cardiac fibrillation and failure (The lower lethal 

core temp is 26ºC or 78.8ºF).

─ Very high temperature may lead to heat stroke (The upper lethal core temperature 
is 43.5ºC or 109.4Fº).



Body temperature
Body temperature: 
 Core temperature measured in oral or rectal.

 Skin temperature measured on skin.

Normal body temperature:
 Oral:  98.6ºF (97.3 – 98.8ºF) or 37ºC (36.3-37.1ºC)

 Rectal: 0.5ºC more than oral

 Axilla: 0.5ºC less than oral

 Skin: depends upon the environment

 Exercise: 101ºF to 104ºF.

Rectal 0.5ºC > Oral 0.5ºC > Axilla

25ºC to 30ºC or 75ºF to 86ºF is called Thermo-Neutral Zone (TNZ)



Factors affecting body temperature
There are many factors that affect body temperature and therefore body temperature varies 
from person to person. These are:

1. Age: Old age has subnormal temp due to low BMR and decreased activities, while infants 
have up to 0.5ºC more than normal temp due to high BMR and increased activities.

2. Sex: Due to high BMR, the temperature of males is higher than that of females. However, 
temp decreases up to 0.5ºC during ovulation.

3. Diurnal variation – Lowest in the morning and highest in the evening; up to 1.5ºC.

4. Diseases – Temperature increased in hyperthyroidism, infection, and malignancy, and 
decreased in hypothyroidism.

5. Exercise – Can increase up to 40-41ºC (due to inability to handle that dissipated amount of 
amount). Heat production may vary from 70 kcal/hr to 600 kcal/hr during jogging.

6. Emotion – Can increase up to 2ºC due to unconscious tensing of the muscle.



Heat production in the body

Muscle contraction and heat release Pathway of heat generation in muscle cell

Nowack et. al. Frontiers Physiol; 2017; 8:889.Periasamy et al., Diabetes Metab 2017; 41:327-336



Heat production in the body

Heat production during Electron Transport System (ETS)

Mills et. al. J. Mol. Med. 2005; 82(12): 787-99.



Heat production in the body

Yang et. al. Scientific Reports 2019; 9(1)



Heat gain and loss from the body



Regulation of body temperature

Thermoregulation is a process that allows your body to maintain its core internal temperature. 

Thermal homeostasisHeat gain Heat loss



Regulation of body temperature
To maintain body temperature, the body develops both heat gain and heat loss 
mechanisms with the environment.

Heat gain mechanism: 

 Shivering

 Increase in metabolism by epinephrine, nor-
epinephrine and thyroxin.

 Cutaneous vasoconstriction.

Source: slideshare.com



Regulation of body temperature
Heat loss mechanism: 

 Evaporation of sweat or perspiration

 Radiation

 Conduction and convection

 Cutaneous vasodilation

 Decrease in metabolism

 Through respiration

Sweat gland

Source: slideshare.com



Regulation of body temperature
Role of hypothalamus in thermoregulation: 

The body senses heat through sensory receptors on the extremities, vascular system, 
deep tissues, and brain, and sends signals to the hypothalamus. 

Source: slideshare.com

Thermoreceptor
Preoptic and anterior 
hypothalamic nuclei Posterior hypothalamus

 Set point = 37ºC in hypothalamus. 
 ±0.1ºC cause the hypothalamus to activate the heat loss or heat gain mechanism. Response of hypothalamus



Regulation of body temperature
Temperature decreasing mechanism: 

Source: slideshare.com
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Regulation of body temperature
Temperature decreasing mechanism: 

Source: slideshare.com



Regulation of body temperature
Negative feedback mechanism: 

Source: slideshare.com



Regulation of body temperature
Temperature increasing mechanism: 

Source: slideshare.com
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Regulation of body temperature
Temperature increasing mechanism: 

Source: slideshare.com



Regulation of body temperature
Negative feedback mechanism: 

Source: slideshare.com



Abnormalities due to deregulated body 
temperature

Abnormalities due to deregulated body temp may be one of two kinds;

Hyperthermia: increase in body temp above the normal range.

Hypothermia: decrease in body temp below the normal range.

Source: slideshare.com



Abnormalities due to deregulated body temperature
Fever – Hyperthermia
 It is the condition whereby body temp is above normal.

 Rise in temp due to some pyrogen that stimulates the hypothalamus.
o Pyrogen is any substance that raises the set point of the hypothalamus, examples are;
─ Bacterial endotoxins, cell membrane proteins, and breakdown products

─ IL-1, IL-2, IL-6, etc.

─ Inflammatory mediators, such as kinin, bradykinin, prostaglandin E, etc.

 Characteristic of febrile condition:
─ Crisis

─ Fever

─ Crisis or flush

 Antipyretics
─ Aspirin – blocks PG-E

─ Paracetamol – inhibits PG synthesis, 

Source: slideshare.com



Abnormalities due to deregulated body temperature

Heat stroke ֍ A condition caused by 
the failure of the body to 
dissipate heat in an 
excessively 
hot environment or 
during physical 
exertion in a 
hot environment.

֍ The body 
temperature in heat 
stroke patients is 
dangerously high with 
red, 
hot skin accompanied 
by delusions.



Abnormalities due to deregulated body temperature

Tepid’s sponging



Abnormalities due to deregulated body temperature
Hypothermia
─ If body temp falls below 85ºF, the ability of the hypothalamus to 

regulate temperature is lost - a condition known as hypothermia. 

─ If a person is exposed to ice water for 20 to 30 min, due to hypothermia 
heart fibrillation occurs and the person dies due to heart fibrillation.

Risk of hypothermia
─ Increased chance of infection
─ Increased risk of bleeding
─ Risk of cooling too much

Signs of hypothermia
─ Uncontrollable shivering, pallid, cold skin.
─ Loss of consciousness, nausea, drowsiness, clumsiness, confusion, 

slurred speech, etc.



Abnormalities due to deregulated body temperature

Frostbite
─ A condition in which the tissue below the skin freezes.
─ Earliest stage of frostbite is called frostnip.
─ There is no permanent damage to the skin.

Signs and symptoms
─ At first, cold skin and a prickling feeling.
─ Secondly, numbness
─ Thirdly, skin that looks red, white, bluish-white,                                                         

brown, or ashen depending upon the severity                                                                    
of the condition.

─ Hard or waxy-looking skin
─ Clumsiness, and later swelling and blistering.
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