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Environmental factors that
affect body heat gain and loss

Air Temperature
Air Movement
Humidity
Radiant Heat
Altitude
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Homeotherms (Warm blooded animals)
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Environment: providing maximum protection from
direct solar radiation during the day: simple shade —
may be less effective with high humidity

Also: cooled shades, air cooling systems and
evaporative coolers (but may have high costs =
impractical)

nfedetagolodedede e o b

-

34



el ) 836l (e e sann (e Ol s Sy o
000 2 AY s aagls (atiill g (5 sall g cacanll
O saall Tadlay o) Y 30Uy 3 jeaV) o2 Jaxd iy,
:\AJJJBJ‘JAJ‘ 4AJJS ¢ P&Aﬂw\ uaﬁhaaj\ér-
Sl Al o) 3W¥ g PH sl (B g diia gas
mu G e (S5 Ll il uaumj\ oA m}



Slo Llall L o o 10 sema Jan ) gaad) ) GUY imy g o
il s2a & i gl of Cua ) Al atiy il

M\M\}\Q\Jﬁﬁwﬂ\&su\éﬁw

A412) Al mesnll Agmglall Gailadll le ddailadl

)32 gHomeostasis (5 Ll Gailaiy s (
o Bl g Ban oS ama) 3 gl anan Jasi Of o i
Bl el Ly (o Integration JelSiy (gl
O e




Ol gl A ol gaadl) ¢ YL A ABdle (4-4) JSi

L AN L) Sal e

= O gaad)

g‘.*‘d‘ Sl
Aaa Al 4l (el

) ety (A gaugd) e

POEN 8 gl caills g Jyaes

l

da)al dad) o ddadlaall

’ ’

duia gan A 0 sadl G )

adl Al g

Bl da e

37



Temperature Homeostasis in
Humans

A

Skin blood vessels dilate:
Capillaries fill with warm

//_) blood; heat radiates from '_\ ;
L, skin surface

- Body temperature
Thermostat in decr};aﬁesee
hypothalamus Thermostat shuts

activates cooling off cooling

menhﬂniﬁmﬁ \# - ;‘ mechaniSM$
\ Sweat glands —‘/

activated, increasing
evaporative cooling

Begin here 1ngh
STIMULUS: Increased
body temperature (e.g., HOMEOSTASIS: or Begin here
when exercising or in Body temperature STIMULUS: Decreased
hot surroundings) body temperature
Low {e.g., due to cold
@ surroundings)
Skin blood vessels constrict,
4 diverting blood from skin to
/" deeper tissues and reducing "\ .
Body temperature heat loss from skin surface 4
increases: Thermostat
Thermostat shuts in hypothalamus

off warming

, activates warming
mechanisms

mechanisms

activated; shivering
generates more heat



Puerto Rican Slick-Haired Holstein Cow S 55,5 (e asl di Cild ol oa 3 85
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Osmoregulation: freshwater fish

Osmotic water gain through gills
and other parts of body surface

Uptake of water
and some ions
in food

.......

Excretion of

Uptake of large amounts of
ﬁ?;ﬁ:ﬁ water in dilute

urine from kidneys

Copyright @ 2003 Pearson Education, Ine., publishing &= Benjamin Cummings.
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Critical Critical
Temperature Temperature
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THERMONEUTRAL

Cold Stress ZONE Heat Stress
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Low High
EFFECTIVE AMBIENT TEMPERATURE

Cool Warm

FIGURE 1. Schematic representation showing relationship of thermal zones and temperatures.

Source: NRC, 1981
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Muscular Heat production <Slaall 5 ) a-3
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Heat Transfer

Convection Radiation

Conduction
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Evaporation
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Heat Exchange Between an
Animal and i1ts Environment

Convection Radiation

Evaporation
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See Fig. 41.15
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Control of Conductance by
Regional Heterothermy

Cold-climate homeotherms can
allow their appendages to cool to
reduce heat loss.

Polar mammal

Air: -31°C

Countercurrent heat
exchange occurs between
warm out-flowing blood in
a central artery and cold in-
flowing blood in
surrounding veins.
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Adjustment to winter conditions = hormonal and
metabolic changes, also morphological changes (hair
coat), superficial tissues (insulation), appetite and
digestive functions
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Effect of Hair Type on Rectal and Skin

Temperatures at the Beef Research Unit

Rectal | Skin
Halir Temp., | Temp.,
Type Days |No. °C °C
Slick 24 8 38.99 |37.49
Normal 24 8 39.32 [38.03
Difference -0.33" |- 0.49°
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Integumentary System iIn
Thermoregulation

Arrector pili muscle
(raises hair)

Hair

Organs of thermoregulation in the skin: | \ \

-sweat glands N\ \ / pore.
:I:‘ aanm bRy ST b b }5' ‘.:

earrector pili muscle
evasodilation/vasoconstriction

Duct of
sweat
gland

Blood
vessels

Sweat
gland

Hair
follicle

S~ Nerve

Adipose tissue Connective tissue
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