


TERMOREGULACE

Schopnost organismu udrzovat optimalni télesnou teplotu

Teplota slupky: v axile 35,8 - 37 C (kolisa, zavisla na okoli)
Teplota jadra: v jatrech 39 - 40 C (stabilni)

Ovlivnéni teploty

- aktivita organismu

- hormony ( zvySeni teploty - progesteron, tyroxin, ristovy hormon, testosteron, adrenalin a
noradrenalin

Vyména tepla mezi slupkou a jadrem
podkoZni vazivo a tukova vrstva - tepelny izolator
krev - vazokonstrikce cév v klzi v chladu, vazodilatace v horku
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Termoregulace

CENTRALN|i RECEPTORY PERIFERNI RECEPTORY
(CNS) (k(ize)
HYPOTALAMUS

Autonomni nervovy Somatomotoricky Endokrinni
system (sympatikus) syTém systéem
Vazomotoricky  Hnéda Potni Kosterni Regulace
systém tukova zlazy svalstvo metabolizmu
J tkan l
regulace netresova poceni tfesova volni
vydeje termogeneze termogeneze ucelove

tepla chovani



VYDEJ TEPLA

- prostfednictvim KUZE a SLIZNICE
* transport jadro povrch tela
krevni obéh
- protiproudova vymeéna tepla mezi tepnami a zilami

- Zilni plexus a arteriovendzni anastomozy
(1-100 ml/100g kaze/min)

zilni plexus

3. Prmtprnudoua vymeéna (tepla)
v klicce

tepna



Termoregulace

RADIACE (salani) — vyzarovani infracervenych
vin (5-20 um)

KONDUKCE (vedeni) — odevzdani tepla primym
kontaktem s predmétem

KONVEKCE (proudéni) — styk téla se
vzduchem nebo vodou — vrstvicka vzduchu
se ohreje a vymeni za chladny

EVAPORACE (odparovani) — odevzdani tepla
odparovanim tekutiny z povrchu tepla
(poceni)




REGULACE

» Nuclei of the Hypothalamus

Paraventricular nucleus Lateral Doasal

(Water Balance / Stress) hypothalamic hypothalamic
area

Medial Peroptic

{Blood Pressure) Posterior

hypothalamic
aréa (shivering)

Anterior Hypothalamic
area (Body Temperature)

—— Dorsomedial
nucleus (G| Tract)

Ventromedial
nucleus {Sﬂﬁﬂt}f}

Supra-optic
nucleus

(Water Balance)

Suprachiasmatic
{Biological Clock) Mammillary

v f,-*" / _
Optic nerve / J ( \ body (Feeding)

Optic chiasm Ppn@erinr .,f'f
pituitary
| /

o /

Anterior
pituitary \‘*-n.

\
'y
% _'_'__.-"'

=



PERIFERNI TERMOSENSORY
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Free Nerve Endings
Are the branching tips of sensory
neurons; are unprotected and

nonspecific; can respond to tactile,
pain, and temperature stimuli

Free nerve
endings

surface; adapt rapidly

Hair shaft

Root hair =

plexus

Tactile discs: fine touch and pressure
receptors; are extremely sensitive
tonic receptors with very small
receptive fields, Merkel cells:
unusually large epithelial cells

in the stratum basale of

the skin

@ 2011 Pearson Education, Inc.

The types of receptors in the skin

Provide sensations of fine touch and
sl T et

;iso called llnlmr;orpléelas

Are sensitive to deep pressure,

T pulsing or high-freq

g stimuli; are fast:

Are
distortion of the deep dermis




nenirenni TR M OSENSORY
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Receptory na chlad\: Ab vlakna — lokalizovany v epidermis nebo tésné pod ni
Receptory na teplo — C vlakna — hluboko v dermis

Receptory reaguji hlavné na zmény, rychla adaptace na stabilni teplotu



AFERENTNI CESTY

Discriminative sensation Homeostatic control

Central nervous system

Cortex Insula o Insula

Thalamus (B vMpo () VMb

Hypothalamus POA
Brainstem O PBN (B ?
Spinal cord Lamina I L.&mma I

Peripheral nervous system DRG })

Thermosensory endings

DRG — dorsal root ganglia POA — preoptic anterior area
PBN — parabrachil nucleus VM vntromedial nucleus



EFERENTNI CESTY

Skin vasomotor tone  Nonshivering thermogenesis Shivering
Central nervous sysiem

PO DMH PV OA DMH
Hy pothalamus ﬂ{ﬁ
Midbrain and pons %ﬂ \/(:) PAG (:):,\P.ﬁ:: ‘p ﬂ}ﬂ (? RF
Medulla Q RPA ('[) RPA

Spinal cord CIPIMI C?IHL YH
Peripheral nervous system G%) SG C-fj“:) 8G
Skin blood vessel Brown adipose tissue Skeletal muscle
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Fig. 3. Efferent neuronal pathways for con-
trol of skin vasomotor tong, nonshivering
thermogenesis in brown adipose tissue, and
shivering in the rat. The concept was taken
from Magashima et al. (78); the figure was
substantially modified and published in Ro-
manovsky (93) by permission from Elsevier.
The Romanovsky (93) version is reproduced
here with a minor modification and by per-
mission from both Elsevier and Blackwell
Publishing. DMH, dorsomedial hypothala-
mus; IML, intermediolateral column; PAG,
periaqueductal gray matter; cPAG, caudal
PAG: iPAG, rostral PAG; PH, posterior hy-
pothalamus; PYM, paraventricular nucleus;
RF. reticular formation; RPA, raphé/peripy-
ramidal area; RRF, retrorubral field; SG,
sympathetic ganglia; VH. wventral horn;
VMH, ventromedial hypothalamus; VTA,
ventral tegmental area.
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TERMOREGULACNI CHOVANI

A ML S - vyhFivani na slunci (pfijem tepla radiaci)

4 Sdileni télesného
 tepla:
kleptotermie

b8 Ak (prijem tepla
A “ 5 kondukci)




TERMOREULACNI CHOVANI

N "y hibernace

NajeZeni, naepyreni — zvétseni izolacni
vrstvy

Stani na jedné noze, zobak v peri, ocas pod
télem — minimalizace plochy pro ztratu tepla
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TERMOREGULACNI CHOVANI

PONDELI

beze srazek

mirny jizni vitr 2-5S m/s 31/34/38°C *

jasno aZ polojasno, extrémné teplo 30°C &




PREOPTICKY HYPOTALAMUS

60% na teplo necitlivych neuront
Pod 10% citlivych na chlad
30% neuronu citlivych na teplo
- centralné integruje informace o teploté
- aktivita je uréena vlastni teplotou neuronu a
aferentnimi informacemi z klize a vnitfnich organu
- pacemakry ? — neurony spontanneé aktivni
- I aktivita = aktivace mechanism( pro ztraty tepla
- J aktivita—> aktivace mechnismU pro zachovan
tepla

Struktura spojovana s autonomnim fizenim
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PREOPTICKY HYPOTALAMUS

Ochlazeni koznich receptoru, pfimé ochlazeni — sympaticka termogeneze aktivaci hnédého
tuku nebo tfesovou termogenezi

Inhibice stfedni preoptické oblasti, ale ne medianni PO - M teplota télesného jadra, aktivitu
svall (zimnice), srdecni frekvenci a metabolismus

Léze stfedni preoptické oblasti — hypertermie diky aktivaci tfesové termogeneze a
mechanismU zachovani tepla

e aprsinmmaliia

4 ’ . 7 Ve . ’ o Vv
Medianni preopticka oblast — prijem informaci z klize, v chladu tyto

interneurony inhibuji na teplo citlivé neurony ve stredni preoptické

oblasti — zni¢eni povede k blokadé tresové termogeneze a aktivace

hnédého tuku




ELEKTRODERMALNI AKTIVITA
(EDA)

Viastnost lidského téla,
ktera zpusobuje kolisani elektrickych charakteristik ktize

Corneum
|
SR |
|

Epidermis
IﬂJ
0 Z
Py
onl

Dermis

Fig. 1. A simplified equivalent circuit describing the electrodermal sys-
tem. Components are identified in the fext (Fowles, 1984)



HISTORIE

Emil du Bois-Reymond — otec elektrofyziologie,
poprvé popsal elektrickou aktivitu ktize (1849)

Hermann and Luchsinger - vztah mezi elektrodermalni " R Y
aktivitou a potnimi zlazami (1878) i i

Vigourox — prvni pouziti v psychologickém vyzkumu
(1879)

Ivane Tarkhnishvili — pozoroval zmeény
elektrodermalni aktivity, vyvinul pfistroj pro sledovani
v Case

C. G. Jung — prvni vyuziti pro stanoveni emocionalni
senzitivity




HISTORIE

Cévni teorie — Vigourox — vztah mezi zménami kozniho odporu a se
zmeénami krevniho toku

Sekrecni teorie — Tarkhnishvili — vztah mezi zménami kozniho
odporu a aktivitou potnich zlaz; Darrow simultannim mérenim
potvrdil zavislost zmény vodivosti na sekreci potnich zlaz



KOZNI ADNEXA
POTNI ZLAZY
Ekkrinni zlazy (malé potni zlazy) - |cholinergni sympatikus

evyskytuji se prakticky na celém povrchu téla

eobsah sekretu - potu - NaCl, urea, aminokyseliny, vapnik, kyselina
mravenci, maselna

eprodukuje se pri zvysené teplote, namaze a emocnich podnétech
enejvyraznejsi produkce: na obliceji, dlanich a ploskach nohou av
axile (cil studia psychofyziolog()

Apokrinni zlazy (velké potni zlazy) — adrenergni sympatikus
evétSinou vazané na vlasovy folikul

esekret je belavy, bohaty na bilkoviny, po rozkladu koznimi bakteriemi
dava charakteristicky zapach

eulozeny: v axile, v zevnim zvukovodu, v nosu, na okraji vicka, v
puboanalni oblasti, v prsni bradavce

esekrecCni aktivita pomala, ale nepretrzita, reaguji na psychicke
(sexudlni) podnéty



REGULACE

F'ure\
- 1 NERVOVA AKTIVACE
§ anterior hypothalamus-preoptic area — elelktricka
& stimulace nebo horko — aktivace sympatiku - !
— . . Py . , vy s
t~ cholinergni cast | — aktivace potnich zlaz
Duct
Absorption, mainly ——- HORMONALNI AKTIVACE
sodium and chloride ions
Cirkulujici adrenalin a noradrenalin v krvi — simulace
potnich zlaz (napr. béhem zatéze)
> £
3
Gland
-
Primqrj.r
secretion,
mainky )
protein-
fr Vé . ’ o v Ve
ftrate Slaba stimulace — pomaly priuchod sekretu — vétsina
— | vody, Na* a Cl" se resorbuje — pot koncentrovany
Sympathetic — (mocovina, kys. mlécna)

nense

Silnd stimulace — rychly priichod — koncentrace latek
blizka plazmé



Dlouhé ¢asti potnich zlaz se pripodobnuji
rezistorum zapojenych paralelné.

Sloupec potu se v potnich duktech zvysuje v
ridzném mnozstvi a v rozdilném poctu zlaz — v
zavislosti na aktivaci sympatickymi nervy.

Kdyz pot naplni dukty — TMvodivost skrz
relativné rezistentni korneum. Cim vyse pot
dostoupa, tim je nizsi odpor v rezistorech.
Zmény v hladiné potu v duktech méni
hodnoty rezistor(l — pozorovatelné zmény EDA



Ci = Cingulate gyrus
Fo = Fornix

Hy = Hypothalamus

Zvireci studie
Premotor

cortex (Area 6)

Prvni draha:

Kontralateralni kortex a bazalni ganglia
A~ 1 8 .

Limbic System /'f
A = Anterior thalamus f‘/ Q

B 1 Gangli
Ca:aﬂau:::e Lhus Brodmanova area 6 —

o fﬁ:ﬂ.’i sartortne  Pyramidalini trakt —
L = Lateral } pallidum ovlivnéni informacemi z

;; frontdlniho laloku

Hi = Hippocampus |

Druhy vliv:

Ipsilateralni vliv hypotalamu a limbického systému

RF = Reticular (excitace z amygdaly a inhibice z hippocampu)

formation

Sympathetic
anterolateral

. Treti cesta:
pa

Spinal cord

Retikularni formace mozkového kmene

Figure 7.2. Central nervous system determiners of EDA in humans ( From Boucsein, 1992),



Studie na lidech

| F-value

Fig. 5. Braim sctivity meflecting tansient don conductanese nesjeases.
Enhanced activity associaied with rapid irangent changes o skin
conducmnee highlighting regions: sssocisted with generation and mepresen
tation of SCRa. This activity was identiflied wing an Ftest of the derivative
of mexsured skin conductance, identifying SCR-related activity within
siriale and extadriaste comices, aneror cingulaie, thabimmis, nsula and
laleral regiom of prefront] cores. Activity & theesholded at P < 0001,
cormecied o permil diserimimtion of different regions.

Aktivace ¢asti mozku zahrnuté v
hodnoceni vyznamu stimulu
(ventromedialni prefrontalni
kortex, prava dolni parietalni
oblast, predni cingulum) — aktivace
,Skin conductance response” (SCR)

Emocni vyznam — k predchozim
strukturam se pridava amygdala a
orbitofrontalni kortex



EDA

Ohmuv zakon:

R= Y
|

Napéti mezi elektrodami

Proud prochdzejici kGzi

#3



Tablel. Abbreviations used to distinguish the type of electrodermal

t ’ , o o
MR pen Elektrodermalni aktivita (EDA)
ABBREVIATION SIGNIFICANCE
EDA Electrodermal activity
EDL Electrodermal level - -
EDR Electrodermal response Tonicka Fazicka
SCL Skin conductance level EDA SCR
SCR Skin conductance response
SRL Skin resistance level
SRR Skin resistance response > >
- - ( . —
SPL Skin potential level > - 6 GC-’ 2
SPR Skin potential response - UV n © O
N & N —
3 \q) Nqo] O
© c a = o i
—y =
£ Q O Qe
@) + (D)
a v Q
(%)
Q
=
Table 7.1. Electrodermal measures, definitions, and typical values
Measura Definitdon Typlcal values
Skin conductance lewel (SCL) Tonic level of electrical conductivity of skin 2-20 uSs
Change in SCL Gradual changes in SCL measured at two or more points in time 1-3 us
Frequency of MS-5CRs Mumber of SCRs in absence of identifiable eliciting stimulus 1-3 per min
SCR amplitude Phasic increase in conductance shortly following stimulus onset 0.1-1.0 us
SCR latency Temporal interval between stimulus onset and SCR initiation 1-3s
SCR rise time Temporal interval between SCR initiation and SCR peak 1-3s
SCR half recovery time Temporal interval between SCR peak and peint of 50% recovery of 2-10s
SCR amplitude
SCR habitation (trials to MNumber of stimulus presentations before two or three trials with no  2-8 stimulus
habituation) response presentations
SCR habituation (slope) Rate of change of ER-5CR amplitude 0.01-0.5 p5 per trial
Key: SCL, skin conductance level; 3R, skin conductance response; N5-5CR, nonspecific skin conductance response.
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Skin conductance level (SCL)
— tonicka komponenta s frekvenci 0 — 0.05 Hz
— vSeobecna psychicka aktivita
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Skin Conductance Response (SCR) — fazicka komponenta 0.05 - 1.5 Hz
- odpovéd na specificky stimulus

-
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Figure 7.5. Graphical representation of principal EDA compo-

nents.
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Figure 1: Ideal Skin Conductance Response (SCR) with
typically computed features.



Do polygraphs detect lies?

Polygraph or “lie detector” exams continue to be used by law enforcement and government
agencies for various screenings even though most eriminal courts ban polygraph evidence.

How reliable?

Supporters claim
an 85-95 percent
accuracy rate

Critics say there is
not enough scientific
evidence to say
whether it detects
lies or not

What a polygraph
measures

= Body movements

» Breathing (diaphragm)
= Breathing (chest)
» Perspiration
= Pulse,

blood
pressure

How it works

Sensors measure body changes as
subject answers yes-no questions;
i data recorded on computer

€@ Blood pressure cuff records
pulse, blood pressure

N @ Rubber tubes placed
over chest and
abdomen record
breathing

attached to
fingers
record
sensors sweating
attached
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