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Uloha sympatického nervového systému
v termoregulaci

Fyziologie Il seminar (VLFY0422s)

Tibor Stracina
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Homeotermni vs. poikilotermni
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Telesné jadro vs. obal

— Teplota telesneého jadra =

homeotermni

— udrzZovana v (uzkém) rozmezi

— Kozni teplota (obal) =

poikilotermni
— promeénliva (teplota jadra, okolni prostredi)
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Acidptéd from: K.S. Saladin, Anatomy & Phyé/b/ogy—The
Unity of Form and Function, 8th ed. (McGraw-Hill, 2018)
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Kozni teplota

Periferni
termoreceptory
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Eferentni drahy termoregulace:
V hlavni roli sympaticky nervovy systéem

— Kozni cirkulace (vasomotoricka aktivita)
— Potni zlazy (poceni)

— Hneda tukova tkan (netresova termogeneze)
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Kozni cirkulace: apikalni vs. neapikalni kuze

Apikalni ktize

A APICAL SKIN

B NONAPICAL SKIN

— a-v anastomozy

— Vasokonstrikce: SNS (NA: a1R)

— Vasodilatace: pasivni

Neapikalni kiize
— Vasokonstrikce: SNS (NA: a1R)

athetic vasodilator
. . Adopted from: activity (cholinergic)
— VaS O d | I atace . S N S (AC h - 7) https://studentconsult.inkling.com/read/

boron-medical-physiology-3e/
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Regulace potnich zlaz
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Adopted from: © =

https://studentconsult.inkling.com/read/ [ This cotransporter cycles three times. ]

boron-medical-physiology-3e/
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Aktivace hnedé tukové tkane

— SNS — NA: B3R
— UCP]_ Brown fat cell cytosol

Purine nucleotides such

as ATP and GTT _ ) i Fattyacids

Mitochondrion normally black UCP. Fatty acids relieve the block and |
intermembrane Channel remains closed, open the channel, The entering 2 “\-l }‘ .
space \ { H' short circusts the H gradient i | ;

H*-transporting \ \ Outor that 1s set up by the \

ATPase ’\.0. membrane electron-transport chain, e -, {

: resulting in the production of
(ATP synthase) \,' ulting in the production o o

% UCP heat in the matri
'\/, heat in m:’:r_q }
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Tukova tkan
hnédé,bﬂé
a bézova
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Brown Adipocyte

White Adipocyte

Brite (or Beige) Adipocyte

Mitochondria . Nucleus O Lipid droplet

White Brite/beige
UCP1 Expression Positive Negative Positive
Mitochondrial High L Medi
Density ig ow edium
LD Morphology Multi-locular Uni-locular Multi-locular
Primary Thermogenesis Energy storage Thermogenesis?
Function Endocrine Endocrine Endocrine?
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Warm environment | p~a

| Cold environment

GABA

Perception
Discrimination

©
Inhibited
efferent
outflows

exciatory
efferent

outflows

Skin vasodilation Warm In(s.;eased
for '192‘ loss afferent ] | Thalamus thermogenesis
Reduced .y .

thermogenesis

Environmental
warming

Warm
receptor

B Spinal cord
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@ _ Activated excitatory neuron
® : Activated inhibitory neuron
O : Inhibited / resting neuron

Skin vasoconstriction
for heat conservation

Environmental
cooling

Cool

Spinal cord

Perception
Discrimination

Cerebral

Cool
afferent
pathway
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Mereni telesneé teploty
Kde a jak?

— Pazni jamka
— Dutina ustni (sublingualné)

— Rektum

— Vnejsi zvukovod

— Kuze v temporalni oblasti (a. temporalis)

o wv w
— Kuze cela
Addb;céd from:_ K.S. Saladin, Anatomy &.-;C’hy;/ology—nThe
Unity of Form and Function, 8th ed. (McGraw-Hill, 2018)
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Rektalni vs. kozni teplota

Rectal temperature
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EXPERIMENT 1.
Vliv lokalni expozice chladu na kozni cirkulaci
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Temp.sensor 1

— Box with ice
Temp. sensor 2
Right arm
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Vysledek 1
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Vysledek 2
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Chladem indukovana vasokonstrikce
@ ) » eNOS
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Adopted from: doi.org/10.1113/EP087718

U
E

16 Fyziologie Il seminar (VLFY0422s)

=



Chladem indukovana vasokonstrikce vs.
hypoxia: ,,Hunting reaction* (Lewis, 1930)
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EXPERIMENT 2:
,2centralni“ vs. ,,periferni kozni teplota
behem fyzické aktivity
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Vysledek 1
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Vysledek 2
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Vymeny tepla
behem fyzicke aktivity

— Kondukce
— Konvekce

— Radiace

— Evaporace
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Adopted from:
https://studentconsult.inkling.com/read/
boron-medical-physiology-3e/
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Vymeny tepla
behem fyzickeé
aktivity
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1000
800

Energy flow 600
(kcal/hr) 400

200

Body core 38.0

temperature
(°C) 37.5

37.0

Mean skin ~ 31.0
temperature 30.0

(°C) 29.0

Adopted from:
E . https://studentconsult.inkling.com/read/
Xejl:ClSG boron-medical-physiology-3e/
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Metabolic heat production
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Kozni teplota pred, behem a po fyzickeé zatezi
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— Bezkontaktni termografie

Adopted from:
doi:10.1088/1742-6596/655/1/012062
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