Temperature Regulation

Know title picture


General



Poikilothermic
= cold-blooded



Temperature varies with circadian rhythm


Shell Temperature



Body temperature in superficial tissue


Core Temperature



Brain & Viscera



Can be measured accurately with an anal probe


Cold Environments



Surface Blood Vessels Constrict



Traps Heat


Warm Environments



Dilation of surface blood vessels to get rid of heat


Threshold Core Temperatures



Sweating/Vasodilatation

37˚C



Vasoconstriction


36.8˚C



Non-Shivering Thermogenesis

36˚C



Shivering



35.5˚C


Thermoneutral zone



Ambient Temperature Range over which metabolic rate kept at minimum



Evaporative Heat Loss, Metabolic Heat Production, and Non-evaporative heat loss are at equilibrium



Reason for Incubators:
Avoid Heat loss by metabolic heat production

Radiation, Convection, Conduction



Functions of Thermal gradient btw body and environment



Radiation
Exchange via infrared



Convection
Transfer through Liquid



Conduction
Only if two things are in contact


Heat Balance of Body should = metabolic heat production


If not in balance, then you need (S), which explains change in body temperature


Sensors of Temperature


Cold



Warm

good at this


Effectors that can alter body temperature

Apical Skin 

Contains arterio-venous anastomoses capable of large amount of blood flow, but has small area

Non-Apical Skin


Pain, Cold, Baroreceptors ( vasoconstriction

During Exercise


Increase in sympathetic (should vasoconstrict)


But, because of bradykinin and temperature regulation ( vasodilate

Heat Production


Common Sense Stuff

Specific Dynamic Action of Food (if you eat, you get hot {open to interpretation})

Brown Fat



High heat production in neonates because it has a lot of mitochondria

Shivering


Also produces heat

1st in Extensor Muscles and Proximal muscles of upper limb and trunk (NOT extremities)


Coordinated by Hypothalamus

Heat Loss


Sweating is major adaptation for heat survival


Hypothalamic controlled via cholinergic sympathetic nerves (NOT adrenergic)


Sweat is HYPOTonic


ACh causes increase in [Ca] ( activation of Cl channels ( drives Na and water secretion



Isotonic NaCl Solution


High Flow Rates



Becomes Hypotonic because sweat duct reabsorbs excess Na


Cystic Fibrosis ( Hypertonic

Proportional Control Model for Thermogenesis

Integrated Responses to Cold Stress


Response to Low Temperatures  (

Increased Heat Production


1. Behavior

a. Increase in Activity

b. Increased Feeding

2. Non-Shiveriing Thermogenesis

a. Epinephrine

b. Brown Fat

3. Shivering

a. Last Resort

Decrease Heat Loss

1. Behavior

a. Put Clothes On

2. Vasoconstriction

Adaptation and Acclimitization to COLD is poorly developed in man

Hypothermia


Core Body Temperature below 35˚C


Recover by Warming


Metabolic processes decrease with low temperatures


Re-warming decreases ischemic loss

Immersion Hypothermia


Presents additional problems because of high conductivity of water
Accidental Hypothermia


Most frequent in neonates and elderly

Due to loss of beta-3 receptors and brown fat


Can NOT sense cold so they fail to vasoconstrict

Acclimization to heat is WELL developed in man

Next sections are details to read

Heat Stroke Patients


Hot, Dry Skin


Failure to sweat and increase in temperature

Heat Syncope


Fainting


Acute Stress

Heat Exhaustion


Caused by hypovolemia ( tachycardia, nausea, sweating
Fever


Caused by increase in hypothalamic set point

