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Almennt um likamlega areynslu

* Hreyfing er heilsusamleg;
er 6ll likamlega areynsla holl?

e Afhverju?
e Vellidunarahrif — ahrif endorfina og fleiri bodefna
 Oll hreyfing veldur einhvers konar nidurbroti og sliti

 Hun 6rvar endurnyjunar og viogerdarferla -
bjalfunarahrif

* Naeg hvild og naering forsenda pjalfunarahrifa
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Neikvaed ahrif likamlegrar areynslu

* Hefur likamleg areynsla neikvaed ahrif:
alagsmeidsl, ofpjalfun, ...?

* Er haegt a0 gera of mikid eda fara rangt ad?
* Ondg hvild eda neering.

* Einstaklingshad hvar morkin liggja, hao
battum eins og erfoum, likamlegu astandi,
neeringu, aldri, kyni,...
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Sjosund

* Eru sjésund holl?
e Sjosund er likamleg areynsla.

 Mikid hitastigsalag a likamann sem reynir
fyrst og fremst a hitastjornunarkerfi og
blodrasarkerfi likamans.

e Ahrifin eru baedi til skammstima og koma
strax, og svo langtima ahrif sem taka lengri
tima ad koma.
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Skammtima ahrif (acute)

e Sjokk ahrif (andkof, panikk): illa skilin og ad
mestu leyti salraens edlis; stafa adallega af
hitastigsareiti a hud.

e Ahrif & blddrasarkerfid: samdrattur i edum
| hud => haekkudum blédprystingi beint og
obeint vegna aukins adfalls.
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Kjarnhiti
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Langtima ahrif (chronic)

e Hitastjornunarkerfio reynir ad halda kjarnahitanum
innan edlilegra marka (36°-38°C):
- reynir ad draga ur hitatapi;
- eykur hitaframleidslu likamans.
i) aukin grunnbrennsla (langtima adlogun)
ii) skjalfti
[iii) bruni brdnnar fitu]
e begar hitastigid i kjarna er komid nidur fyrir 29°-
31°C heettir likaminn ad reyna ad stjorna honum.
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Hitastigssvio kjarna skilgreind

F +C
Temperature - 444 Upper limit
regulation I of survival?
seriously < 110 _44 Heatstroke
impaired 106-: ~-42 Brain lesions
reguiation | 102-(1= Febrile disease
efficient in 3 —ii—38 }\and hard exercise
febrile disease, L 97" 38 Usual range
health, and work 94-1"24  of normal
Temperature : -
regulation < 90_ _32
impaired 86-(|—30
- 8228
Temperature =
regulation < 78— =26 Lower limit
lost 74: 24 of survival?
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Skjalftamyndun

Skin temperature (20°)
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Internal head temperature (°C)
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Hudhitinn hefur ahrif a hversu fljott skjalfti byrjar. =%
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Haeg ofkaeling

e Kjarnhiti fellur haegt; reynt ad vidhalda
honum.

e Surefnisskortur i utlimum vegna litils
blodflzedis.

* Aukinn vatnsutskilnadur um nyru =>
blodrummal minnkar.
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Vessels that carry well-oxygenated
blood are red; those with less well-

S
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Hroo ofkeeling

e Kjarnhiti fellur hratt; uppgjof i hitastjornun.
e Skjalfti minnkar.

e Bloofledi minnkar enn frekar til margra
iffeera (nyru, parma,...).

 Reynt ad verja heilann og hjarta ad einhverju
evyti.

e Modtsagnakenndur afkleednadur og oedlilegt
atferli.

* Utanadkomandi hjalp parf til haekka hita.
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Upphitun

* pegar ofkzeldir einstaklingar eru hitadir verdur:
—fyrst fall i kjarnhita, allt ad 1,5°C;

—blédprystingsfall vegna minnkads
blodrummals;

—nidurbrotsefni (t.d. LpH, TK*) og bodefni
(adrenalin) streyma til hjarta og heila fra
utlimum.
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Lokaord

* Mikilvaegt ad hafa i huga a0 mannslikaminn er
ekki vel adlagadur ad kulda og ad bregdast vid
ofkaelingu.

* Viobrogd vio kulda, baedi skammtimavidbrogo
og langtima adlaganir eru mjog
einstaklingsbundnar (erfdir, preyta, nzering,...).

e Stundid fjolbreytta hreyfingu og hafid gaman
af henni.

RSIT,
Sg42,
S 7,
»
§ S I
s -
»
2 5
/OIS ® 3"\

HASKOLI iISLANDS



I
Takio ekki of mikla ahattu!

Verid vakandi fyrir ollum
einkennum!

Takk fyrir aheyrnina!
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Hormothermic Hypothermic

Af: http://lwww.princeton.edu/~oa/safety/hypocold.shtmi

Kjarnhiti
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Eiii 40°C = -40°F

i B0 0°C=32°F
5 5°C = 40°F
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Air Temperature, °F

Vindur hefur veruleg ahrif a kaelingu jafnheits lofts
Vatn og raki i lofti hefur lika mikil ahrif
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Viobrogd vid kulda

o Atferlisleg

e /daprengingar i hud byrja vid 35°C
mest og fyrst i utlimum
- kuldaframkollud aedasldokun til ad
verja utlimi gegn skemmdum

o Skjalfti
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Chronic or repeated
cold stress
A e P P A i

Feasiserisaatats g R

? Cold habituation

T

Body heat loss

1. Blunted shivering
Yes 2. Blunted cutaneous

Increased metabolic vasoconstriction
heat production sufficientto )
2.
Viss [ deend body temperatliw,, No
Metabolic Insulative
acclimatization/acclimation acclimatization/acclimation
1. Enhanced shivering 1. Enhance cutaneous
thermogenesis vasoconstriction
2. Enhanced nonshivering 2. Improved muscle blood flow
thermogenesis (?) redistributes body heat

toward subcutaneous shell

Adlogun ad kulda er ekki eins afgerandi og vid hita m.t.t. areynslu og afreksgetu
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Vidbrogd i kulda

e Ef kjarnhiti leekkar ekki hefur kuldi ekki
takmarkandi ahrif a afreksgetu

e Hijartslattur er laegri og slagmagn meira midad
vid sOmu surefnisupptoku

e Kuldavaldandi pvagmyndun og minnkud inntaka
veldur ofpornun sem reyndar minnkad i
areynslu

e preyta getur haft veruleg ahrif a viobrogo vid
kulda - dregid ur peim

e Kuldi eykur a bronchospama og areynsluastma
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Vasodilated
@ -
8 1 ’

Vasoconstricted

Heat conductance through skin
(times the vasoconstricted rate)

5 60 70 80 90 100 110 120
Environmental temperature (°F)
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Walls Evaporation (22%)
: o :‘-~:.’-$izw\ I =
Radiation (60%) WYy
heat waves oo

4-0- ’ - . -
Conduction to air (15%) ==
Air currents
(convection) Conduction to

objects (3%)
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- Heat production

80 ~ Evaporative heat loss

70 +
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Calories per second
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Head temperature (°C)
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Set-point
1054 suddenly |--~Setting of the thermostat
raised to | = Actual body temperature
104 - high value
=~ / Crisis
LRV R4 Eapp————
E ; .
1024 i Vasodilation
a : : Sweating
E1014 Chills: ; Set-point
e : 1. Vasoconstriction suddenly
01001 2. Piloerection ! reduced to
@ : 3. Epinephrine low value
99 - secretion !
o8 : 4, Shu:/enng : : :
0 1 2 3 4 5

Time in hours
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EXTERNAL HEAT INPUT + INTERNAL HEAT PRODUCTION = HEAT LOSS

Evaporation

Radiation Radiation
s +4———3 Conduction
Conduction Body heat
T Convection
Internal
heat
production ¢,
[ L (
| | \ l\
From From muscle \L\ L
metabolism/  contraction | ‘\
\J } L &
[ A ]
“Waste | ? Nonshivering Shivering “Waste
heat” |thermogenesis thermogenesis heat”
| \/ /
Regulated processes oRSITy
for temperature homeostasis S
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Change in Change in KEY
environmental core body .
temperature temperature s
- v Receptor
<> Integrating
Peripheral Central center
thermoreceptors thermoreceptors | Efferent
l ; | path
() Effector
Tissue
Hypothalamic - response
thermoregulatory :
cantar ) Systemic
response
Responses to increased Responses to decreased
temperature tempe|rature
V \ _, . - .
] Sympathetic Sympathetic 1 ( Somatic i

.cholinergic neurons

;_pdrenergic neurons

._motor neurons |

v

?in humans l

Sweat Cutaneous Cutaneous Brown Skeletal

glands blood vessels blood vessels fat muscles

Sweat (Vasodilatlon ) @asoconstrlctlon Nonshwenng Shivering
secretion thermogenesls thermogenesus

Heat lost

Heat lost Heat
through to
y conserved
evaporative environmen

coolin
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High environmental
temperature

Low environmental
temperature

Maximize heat loss
e Vasodilation of cutaneous
blood vessels
e Increased sweating
e Behavioral responses

* Use of fans to increase
convective heat loss

* Immersion in water to increase
conductive heat loss

* Staying out of sun to prevent
radiant heat gain

* Removing clothes

Minimize heat loss

e Vasoconstriction of cutaneous
blood vessels
e Lack of sweating

e Behavioral responses

* Adding layers of protective
clothing

* Curling up to minimize exposed
surface

* Standing near heat source to
enhance radiant heat gain

Minimize heat production
e Diminished food intake to
lessen obligatory heat production
e Behavioral responses
* Decreased physical activity

Maximize heat production

e Shivering thermogenesis

e Nonshivering thermogenesis
(unproven in humans)

e Behavioral responses

* Increased voluntary activity
(stamping feet, etc.)

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.
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Figure 22-21 — Overview (1se£3)
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