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Cast 1. Imunita & ANS




Zameéreni na “imunitu”

Imunita hraje velmi vyznamnou roli pro

- . ] COVID-19 cases based on pre-existing conditions
prekonani a v prevenci COVID-19.
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Co je “imunita”?

&J Imunita je chytry systém, ktery chrani nase
télo!
= Co je imunita?
Lidsky obranny systém, ktery chrani nase télo pred infekcemi a
nemocemi zpisobenymi patogennimi mikroorganismy, jako jsou
bakterie a viry.
Pokud se objevi skodlivé mikroorganismy, ptipadné abnormalné
deformované burky, imunitni systém je vyhleda a zni¢i.
= Typy imunity
Vrozena imunita [Pfirozena imunita] : Primarni obranny system, ktery
reaguje bez ohledu na specificky patogen vrozenou imunitni reakci, jenz
je v téle pritomna od narozeni.
Ziskana imunita: K ziskané imunité dochazi po prodélani infekce nebo po

ockovani.

Changes in the body with reduced immunity
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ANS je silny regulator “imunitniho systemu”

Diky testu funkce autonomniho nervového systému, mizeme

kontrolovat jak dobre funguje imunitni systém, ktery je fizen
homeostazou naseho téla, jenz nas chrani pred virem stresem.

J Funkce ANS
» Qvlada vSechny Zivotni pochody uvnitf naseho téla — Homeostaza

= Ridi veSkerou organickou aktivitu, jako je sekrece Zaludeé&ni Stavy a
stfevni peristaltiku

= Kli¢ k imunithnimu systému

VYVAZENOST

= Neurotransmiter, ktery urychluje nebo omezuje zZivotné dualezité aktivity,

Hormony ~ Endokrinni e, :
hormony, vnitfni sekreci.

Cytokiny



ANS a imunitni systém

Monocyty
[Makrofagy]

Granulocyty
[Neutrofily/Eosinofily/
Bazofily]

Bakterie

Lymfocyty
[NK buriky/T buriky/
B bunky]

Toxické latky



Stres, ANS a imunitni systém

ANS odrazi vas imunitni systém

& Pokud jste stresovani, tak dochazi k zaniku
imunitnich bunék a k nerovnovaze autonomniho ANS dysfunkce &
nervového systému nerovnovaha
- Vyvolava zanét a onemocnéni zplsobené snizenym

poctem imunitnich bunék.

JCo kdyz jsou vSechny vysledky testu v normé, ale Pokles
stale se citim dyskomfortné a unavené? ) imunity
- Snizena imunita diky nerovhovaze ANS '

Stres

- ANS nerovnovaha

-> Spatna autoimunitni funkce kviili
nadmérné sekreci kortizolu

& Pokracujici stres?
- Povede k autoimunitni dysfunkci, k poklesu
imunitniho systému a k riznym onemocnénim.



ProcC je test ‘stresu’ nezbytné ke kontrole imunitniho systému?

~r

&J Stres je hlavni pfiéinou snizené imunity!

Pro€ dochazi k oslabeni imunitniho systému, kdyz jsme stresovani?

Uvolnéni
Pokrac€ujici Reakce hormonu Pokles

stres ANS | kortizolu a imunity
¥ adrenalinu

KdyZz jsme stresovani, jsou stimulovany nadledviny, které reaguji na autonomni nervovy systém
stimulaci sekrece kortizolu. Pokud je uroven kortizolu vysoka, tak dochazi k potlaceni imunitniho

systému. To nasledné vede k rozvoji rGznych onemocnéni.

Sekrece kortizolu navic vede ke zvySeni sekrece zanétlivych cytokint z bunék.
Zanétlivé cytokiny narusuji sliznici strev, ktera je odpovédna za 70 % télesné imunity. Diky tomu se ve
sliznici tvofi otvory, ktera je primarni obranou imunitniho systému. Vysledkem je poté expozice

zanétlivym onemocnénim.



Onemochnéni zpusobené snizenou imunitou

RokudiVasiimunitnilsystéminepracujeispravner::

onemochnéni

* Herpes Zoster

» Atopicka

dermatitida

T

e Chronicka unava
» Stres

+ Letargie

N

+ Kardiovaskularni

onemochnéni

+ Rakovina

* Metabolicky
syndrom

 Diabetes

w

+ Bolest hlavy

* Poruchy spanku

* Ortostaticka

w




Cast 2. Nové paradigma pro test imunity
- Max Pulse -




Noveé paradigma pro ‘test imunity’

Max Pulse Analyza | Max Pulse
* Imunitni funkce

* Rekuperativni kapacita z COVID-19

* ANS funkce a vyvazenost (TP, VLF, LF, HF, LF/HF pomeér)

« Variabilita srdecCni frekvence, fyzicky & psychicky stres

« Zdravotni stav ceéev

Max Pulse méfi funkci autonomniho nervového systému prostiednictvim variability srdecni
frekvence, ktera vypovida o stavu imunitniho systému.

ANS hraje klicovou roli pfi kontrole leukocytu, které jsou zodpovédné za funkci imunitniho
systému.

Odolnost proti stresu, LF a TP jsou dulezité parametry, protoze jsou velmi Uzce spjaty s funkci
dynamického imunitniho systému. Nyni mizZete predchazet onemocnénim zplsobenym
shizenou imunitou, tim Ze budete sledovat a zlepSovat funkci ANS efektivhim testovanim na
pristroji Max Pulse.



Max Pulse - vysledky a imunita

Odolnost vuci stresu + LF + ANS aktivita + TP = Imunita

OBLAST FREKVENCNi ANALYZY:

TP: Total Power, kombinace 3 frekvenci

VLF: Velmi nizka frekvence (Very Low Frequency)
LF: Nizka frekvence (Low Frequency)

HF: Vysoka frekvence (High Frequency)

Zdrava imunita Snizena imunita
T VLF LF HF ™ VLF LF HF

Snizena TP: Snizena funkce ANS & imunity, snizeni i

1
1
1
| regulaénich kompetenci a snizeni schopnosti vyporadat |
| se se zménami okolniho prostiedi. !
L 1

Snizena VLF: Snizena schopnost téla regulovat télesnou teplotu a
sekreci hormon.
. Snizena LF: Snizeny pocet granulocytt (ztrata energie,
|unava, nedostatek spanku, letargie). i

Snizena HF: Chronicky stres, starnuti, snizena elektro-stabilita
srdce.

AUTONOMIC BALANCE & STRESS REPORT

HRV Tachogram

TP WVIF LF HF

Cogfifent

have now

Gender/Age

M/34

Date 05-19-2016 16:32

SNS PNS

activated, you cen feel unstable emoticnally, Try not to feel gloormy, iitated,

and take a sufficient sleep.

pray and

isease, cardiovaseular disease

Mean Heart Rate

Ectopic Beat

normal heart

mic nerve function and the metabolic modulation function are normal.

-aligue index has been in the middle level.

As sympathetic nerve has been
nd you need to proper

Vnw;*lyslmlshessleue} and siross resitance are i the e level However, as

you may temporarily feel gloomy. iitated and nervous. You need to release mental siress with proper rest,

th light exercise and

anel the risk factor of adult disease.

have a lot of mental stress,

Dietary supplements like Vitamin B8, Calcium, Magnesium, Giutamine arﬂ Folic acid will be helpful. For exercise
prescriptions, wmnyhahd Ipful if you deep bre

day. and do regular exercise

ANS Activity

i ANS aktivita: Ukazuje aktivitu funkce autonomniho E
nervového systému a imunity a jejich vzajemnou !
1
1

regulaci. e
Electro-Cardiac == |
Stability . -

Elektro-srdecni stabilita: Je snizena kvuli chronickému stresu. To
mUiZe predstavovat riziko srde¢nich poruch.

Stress Resilience |
Odolnost viéi stresu: Je ukazatelem, jak moc jsme
adaptabilni viéi stresu, nebo viru. Zdravi lidé budou mit
za stejnych podminek vysokou kapacitu odolnosti jak
viéi stresu, tak viru. Zatimco lidé se slab$im imunitnim

systémem budou mit i nizSi kapacitu odolnosti.



Pro¢ Max Pulse?

@ Vyspéla technologie
a Spolehlivost

+ Svétova trida technologie HRV/APG analyzy
» Postaveno na prvni svétové asijské referenci
* V Japonsku a Jizni Korey ziskal

patent HRV & APG analyzator

Medicore

@ Nové paradigma
Testu imunity

* Novy koncept Testu imunity pomoci analyzy ANS

(J Lékarské vyzkumy

* Pres 20 let vyzkum( v mezinarodnim méfitku

« K dispozici pro for analyzu stresového stavu, ktery je * Nasbirano vice jak 200,000 pfipadt

hlavnim faktorem oslabené imunity

» Jednoduchy, uzivatelsky pfivétivy a neinvazivni

(FDA tFidy 2) \ ' l
N V4

» Vyvoj na zakladé vice jak 200 klinickych studii v€etné

urovné SCI
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Cast 3. Protokol pro ‘obnoveni imunity*
za pouziti pristroje Max Pulse




Funkcni medicina pro obnoveni imunity

Funkéni medicina - obnoveni imunity

Functional Medicine

Depression Cancer

Obesity Irritable Bowel

Arthritis

Allergies e -
‘[’)lseas.es
R .% s e y 4TS Diabetes
Heart Disease ¥ “Health :

£ 3N I;SS u eS__‘ j Anxiety

High Blood Pressure
Auto-Immune Disease

“Root Causes:

‘Funkéni medicina urcuje, jak a pro¢ se onemocnéni vyskytuje a
navraci zdravi tim, ze reSi zakladni pri¢iny konkrétniho
onemocnhéni individualné u kazdého jednotlivce.

Funkéni IéCeni je individualizovany pfistup, soustfedény na
pacienta, zalozeny na védé, ktery umoznuje pacientim a
lékafrum spolupracovat pri reSeni zakladnich pfric€in
onemochéni a pfi podpofe optimalniho zdravi.

VyZzaduje podrobné porozuméni genetickych a biochemickych
faktor( a také zivotniho stylu. Tyto data jsou poté vyuzity k
pfimé individualizaci |é€ebného planu, ktery vede ke zlepSeni
pacientovych vysledkd.

Odbornici se zaméfenim na zakladni pfi€¢iny (korfeny), neléci
pfiznaky, ale spiSe se orientuji na identifikaci pavodu a
komplexnost onemocnéni. Mohou najit jeden stav, ktery maze
mit spoustu jinych pfi¢in a podobné mize mit jedna pfi¢ina za
nasledek spoustu riznych stavu. Vysledkem je, ze funké&ni
medicina IéCi cilené specifickou pfi¢inu onemocnéni kazdého
jednotlivce.



Jak pouzivat Max Pulse pro obnovu imunity

= L‘:—-_,;\"y
1. Zeptejte se 2. Test imunity 3. Dopliiky stravy a 4. Test imunity 5. Udrzujte si Vase
pacienta na jeho/jeji (Pred lé¢bou) Lékaiské osetreni (Po 1é¢bé) zdravi!
stav
* Vyhodnotte energii funkce nadledvin + Poskytovani objektivnich tdaju o ucinnosti funkéni mediciny
+ Analyzujte funkci ANS [imunitni systém] » Spravné lécebné metody pred/po vysetreni

+ Zvolte vhodnou lé¢ebnou metodu + Kumulativni trend zlepsovani imunity



Nutri¢ni terapie podle vysledkli Max Pulse

Parametr

Vysledek

Pfriznaky

Vhodné doplriky stravy

SNS PNS

|

Dominantni SNS

Uzkost, nadmérny stres,
Bolesti hlavy
(imunitné zprostredkovana zanétliva

Vitamin D/skup.B,
kyselina pantothenova, mineralni

onemochnéni) EIL
Vitamin C/E,
Dominantni PNS Deprese, letargie kyselina pantothenova, mineralni
latky

TP VLF LF HF
I
|
ANS Activity
Fatigue Index
Electro-Cardiac [ ———

Stability

Physical Stress
Mental Stress

Stress Resilience I

Snizeni TP
[Pod | zénou]

Snizena aktivita ANS
(ANS je pfimo zapojeno do
rozpoznavani antigenu a tvorby

Ostropestiec mariansky

protilatek)
Isoflavony,
Snizeni VLF Hormonalni porucha Co-Q10,
___________________________________________________ Vitaminy skup.B__ _ _ _ __
Snizeni LF TR0 Co-Q10, L-Theanin,

[Pod | z6nou]

(Ztrata energie, unava, nedostatek
spanku, letargie)

Vitamin D/skup.B

Snizeni HF a
elektro-srdecni stability

Chronicky stres,
Funkéni poruchy traveni

Rhodiola extrakt, Co-Q10,
Vitamin C/E

Snizena hodnota odolnosti
vuci stresu

Oslabeni celého imunitniho
systému

Extrakt ze zeleného caje,
rhodiola extrakt, Co-Q10,
Vitamin C/E




Cast 4. Klinické studie [ANS a imunita]




Klinicka studie

International Journal of Hyperthermia

ISSN: 0265-6736 (Print) 1464-5157 (Online) Journal homepage: https.//www.tandfonline.com/loifihyt20

@ Taylor &Francis
Toyhor &brancis Croup

An overview of the role of sympathetic regulation
of immune responses in infectious disease and
autoimmunity

Mark ). Bucsek, Thejaswini Giridharan, Cameron R. MacDonald, Bonnie L.
Hylander & Elizabeth A. Repasky

To cite this article: Mark J. Bucsek, Thejaswini Giridharan, Cameron R. MacDonald, Bonnie

L. Hylander & Elizabeth A. Repasky (2018) An overview of the role of sympathetic regulation of
immune responses in infectious disease and autoimmunity, International Journal of Hyperthermia,
34:2, 135-143, DOI: 10.1080/02656736.2017.1411621

To link to this article: https://doi.org/10.1080/02656736.2017.1411621

Role dalSi stresové odpovédi SNS je méné znama,
nicméné zacina byt jasné, ze katecholaminy maji také
silny regulacni ucinek na imunitni bunky.

V tomto kratkém prehledu predstavujeme vybrané
priklady toho, jak adrenergni stres ovliviiuje rozvoj
infekCnich a autoimunitnich onemocnéni.

Masivni imunitni odpoveéd je vyzadovana, aby odstranila
patogeny zodpovédné za bakterialni, virove, €i parazitni
infekCni onemocnéni.

Jak jiz bylo zminéno, stres zvySuje uvolfiovani
katecholaminll ze sympatickych nervovych zakonceni,
které potlacuji cytotoxické bunky CD8+ a dalSi
efektorové lymfocyty a tim usnadriuje pribéh infekénich
onemocneéni a reguluje autoimunitni onemocneéni.



Klinicka studie

1duosnuepy Joyiny

HHS Public Access

/g(_ Author manuscript

Compy Physiol. Author manuscript; available in PMC 2015 July 01.

Vysledky mnoha studii dokazuji kliCovou roli ANS pfi
zprostredkovani interakci mezi nervovym a imunitnim
systémem, pfiCemz tyto dulezité adaptivni systémy byly
puvodné povazovany za funkéné nezavislé.

Published n final edited form as:
Compr Physiol. 2014 July ; 4(3): 1177-1200. doi:10.1002/cphy.c 130051

Autonomic Nervous System and Immune System Interactions

MJ Kenney and CK Ganta
Department of Anatomy and Physiology, Kansas State University, Manhattan, KS

Dosavadni literatura poskytuje podporu pro tvrzeni, ze

Abstract

1duosnuepy loyiny

duosnuepy Joyiny

The present review assesses the current state of literature defining integrative autonomic-immune
phvsiological processing, focusing on studies that have employed electrophysiological,
pharmacological, molecular biological and central nervous system experimental approaches.
Central autonomic neural networks are informed of peripheral immune status via numerous
communicating pathways, including neural and non-neural. Cytokines and other immune factors
affect the level of activity and responsivity of discharges in sympathetic and parasympathetic
nerves mnervating diverse targets. Multiple levels of the neuraxis contribute to cytokine-induced
changes in efferent parasympathetic and sympathetic nerve outflows, leading to modulation of
peripheral immune responses. The functionality of local sympathoimmune interactions depends on
the microenvironment created by diverse signaling mechanisms involving integration between
sympathetic nervous system neurotransmitters and neuromodulators; specific adrenergic receptors;
and the presence or absence of immune cells, cytokines and bacteria. Functional mechanisms
contributing to the cholinergic anti-inflammatory pathway likely involve novel cholinergic-
adrenergic interactions at peripheral sites, including autonomie ganglion and lymphoid targets.
Immune cells express adrenergic and nicotinic receptors. Neurotransmitters released by
sympathetic and parasympathetic nerve endings bind to their respective receptors located on the
surface of immune cells and initiate immune-modulatory responses. Both sympathetic and
parasympathetic arms of the autonomic nervous system are instrumental in orchestrating
neuroimmune processes, although additional studies are required to understand dynamic and
complex adrenergie-cholinergie interactions. Further understanding of regulatory mechanisms
linking the sympathetic nervous, parasympathetic nervous, and immune systems 1s critical for
understanding relationships between chronic disease development and immune-associated changes
in autonomic nervous system function

R-R intervalova variabilita, interpretovana mnohymi
studiemi jako index srdecni vagalni modulace nepfimo
souvisi s IL-6 a dalSimi zanétlivymi markery, v€etné C-
reaktivniho proteinu, u zdravych subjektu, tak u pacientu
s kardiovaskularnim onemocnénim. Zanét a fyziologie
ANS a regulace u lidskych subjektl. Variabilita srdecni
frekvence odrazi PNS stejné jako SNS modulaci srdce a
interpretace korelaci mezi zanétlivymi markery a
autonomni funkci by méla vzit v uvahu obé vétve ANS.



Klinicka studie

3% NIH Public Access
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Author Manuseript
HE

Published in final edited form as:
Hypertension. 2012 Apnl ; 59(4): 755-762. doi: 10,116 /HYPERTENSIONAHA.111.186833.

Autonomic Neural Regulation of the Inmune System:
Implications for Hypertension and Cardiovascular Disease

Frangois M. Abboud, Sailesh C. Harwani, and Mark W. Chapleau
Cardiovascular Research Center, Departments of Internal Medicine, and Molecular Physiology
and Biophysics Carver College of Medicine, University of lowa

Veterans Affairs Medical Center, lowa City

Keywords
Autonomic control of circulation (83, Neurogenie hypertension, Neuro-immune axis; Nicotinie
receptors; Cell signaling (138); Innate and adaptive immune systems; Heart failure basic studies
(148)

The autonomic and the immune systems play major roles in the pathogenesis of
cardiovascular disease and hypertension. To date, those two systems have been studied
extensively but independently by cardiovascular biologists and by immunologsts. The
notion that the autonomic system can modulate the immune system and thereby influence
the pathogenesis of cardiovascular disease and hypertension and their chnical outcome 15
novel and enitical.

In this brief review we focus on that inferaction and an integrated understanding of the
neuro-immune axis. We also highlight recent progress and future research directions.

)
The main theme 15 that dysregulation of the autonomic system enhances the inﬂammalnlg} g |
response of the innate and adaptive immune systems leading to the initiation or aceeleration
of pathological processes and worsening of cardiovascular risks, The therapeutic potential of
restoring an optimal autonomic control of the immune system 15 very promising.

Hlavnim tématem je, Ze dysregulace autonomniho
systemu zvysuje zanetlivé reakce vrozeneho i
adaptivniho imunitniho systému, ktera vede k iniciaci
nebo urychleni patologickych procesu a zhorSeni
kardiovaskularniho rizika.

Terapeuticky potencial obnoveni optimalni autonomni
kontroly imunitniho systému je velmi nadéjny.
Chronické funk¢ni a strukturalni patologické procesy
jsou zprostredkovany interakci autonomniho a
imunitniho systému.



Klinicka studie

Wi Stress

Stress and Immune Function

IMAT 46(2): 50-54. 2003

Chiharu KUBO

Professor, Psychosomatic Medicine, Graduate School of Medical Sciences,
Kvushu University

Abstract: In the presence of internal and external siress, homeostasis of the
internal environment of the body is maintained through the regulatory functions
of the nervous, endocrine and immune systems. These three systems, sharing
an information transmitting mechanism, function as an integrated regulatory sys-
tem of the body. The information-transmitting factors include hormones, cytokines,
and neurotransmitters. Stress influences the immune system through two routes,
the hypothalamus-pituitary-adrenal axis and the autonomic nervous system. The
response to the immune system through these pathways differs according to stress
type, amount, and duration, and the condition of the body receiving the stress.
Clinical and basic research will be reviewed to show the influences of stress on the
immune system.

Key words: Stress; Immune function; Hormone; Neurotransmitter;
Homeostasis

Stres ovliviuje imunitni systém pomoci dvou cest, osy
hypotalamus-hypofyza-nadledviny a autonomniho
nervoveho systému. Reakce imunitniho systému
prostfednictvim téchto cest se liSi podle typu stresu,
jeho mnozstvi, doby trvani a stavu téla, které stres
prijima.

Jadro autonomniho nervoveého systému se nachazi v
hypotalamu a bylo dokazano, Ze jadro emoci je take v
hypotalamu a limbickém systému. Z toho vyplyva, ze
emoce takeé ovliviiuji imunitni funkci prostfednictvim
autonomnich nervud. Imunitni tkané, jako jsou brzlik,
kostni dreni, slezina a lymfatické uzliny jsou
kontrolovany sympatickymi i parasympatickymi nervy.
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The autonomic and the immunc systems play major roles in the pathogenesis of
lar disease and ‘0 date, those two systems have been studied
y but by biologists and by gists. The
notion that the autonomic system can modulate the immune system and thereby influence
the pathogenesis of cardiovascular disease and hypertension and their clinical outcome is
novel and eritical

In this brief review we focus on that and an e 2 of the
neuro-immune axis. We also highlight recent progress and future research directions.

5
The main theme is that dysregulation of the autonomic system enhances the inflamms =,
response of the innate and a:lapnwc immune systems leading to the initiation or acceleration
of of risks. The potential of
restoring an optimal autonomic control of the immune system is very promising.

Autonomni neuralni regulace imunitniho systému

Klinické studie

Klinické studie mlzete vyhledat na Google nebo na
Pubmed.com pod kli¢ovymi slovy: the Autonomic Nerve
and Immune System Function.
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Stress and Immune Function
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Abstract: In the presence of internal and external stress, homeostasis of the
internal environment of the body is maintained through the regulatory functions
of the nervous, endocrine and immune systems. These three systems, sharing
an information transmitting mechanism, function as an integrated regulatory sys-
tem of the body. The information-transmitting factors include hormones, cytokines,
and neurotransmitters. Stress influences the immune system through two routes,
the hypothalamus-pituitary-adrenal axis and the autonomic nervous system. The
response to the immune system through these pathways differs according to stress
type, amount, and duration, and the condition of the body receiving the stress.
Clinical and basic research will be reviewed to show the influences of stress on the
immune system.

Key words: Stress; Immune function; Hormone; Neurotransmitter;
Homeostasis
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Autonomic Nervous System and Immune System Interactions
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Abstract

The present review assesses the current state of literature defining integrative autonomic-immune
physiological processing, focusing on studies that have employed electrophysiological,
pharmacological, molecular biological and central nervous system experimental approaches.
Central autonomic neural networks are informed of peripheral immune status via numeraus
communicating pathways, including neural and non-neural. Cytokines and other immune factors
affect the level of activity and

pe of ges in and
nerves innervating diverse targets. Multiple levels of the neuraxis contribute to cytokine-induced
changes in efferent parasympathetic and sympathetic nerve outflows, leading to modulation of
peripheral immune responses. The fi ty of local sy depends on
the microenvironment created by diverse signaling mechanisms involving integration between
nervous system and specifi receptors;
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and the presence ar absence of immune cells, eytokines and bacteria. Funetional mechanisms

tothe ry pathway likely involve novel cholinergic-
adrenergic interactions at peripheral sites, including autonomic ganglion and lymphoid targets.
Immune cells express adrenergic and nicotinic receptors, Neurotransmitters released by
sympathetic and parasympathetic nerve endings bind o their respective receptors located on the
surface of immune cells and initiate immune-modulatory responses. Both sympathetic and
parasympathetic arms of the autonomic nervous system are instrumental in orchestrating
neuroimmune processes, although additional studies are required to understand dynamic and
complex rgi Further of regulatory
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linking the sympathetic nervous, parasympathetic nervous, and immune systems is critical for
understanding relationships between chronic disease development and immune-associated changes
in autonomic nervous system function

Autonomni nervovy systém a imunitni systém
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Abstract: Immune-Mediated ].nﬂammatury Diseases (IMIDs) is a des(‘ripti\'e term coined for an
eclectic group of diseases ar conditions that share common inflammatory pathways, and for which

there is no definitive etiology. IMIDs affect the elderly most severely, with many older in

dividuals

having two or more IMIDs. These diseases include, but are not limited to, type-1 diabetes, ubmlty
hypertension, chronic pulmonary disease, coronary heart disease, inflammatory bowel disease, and

y, such as arthritis (RA), Sjégren’s sy e, systemic lupus ery

psoriasis, psoriatic arthritis, and multiple sclerosis. These diseases are ostensibly unrelated

mechanistically, but increase in frequency with age and share chronic systemic inflammation,

implicating major roles for the spleen. Chronic systemic and regional inflammation underlies the

disease manifestations of IMIDs. Regional inflammation and immune dysfunction promote:

s targeted

end organ tissue damage, whereas systemic inflammation increases morbidity and mortality by

affecting multiple organ . Chronic i tion and skewed dysregulated cell-

immune responses drive many of these age-related medical disorders. IMIDs are c

mediated
ommonly

autoimmune-mediated or suspected to be autcimmune diseases. Another shared feature is

d ion of the

nervous system and hypothalamic pituitary adrenal (HPA) axis.

Hyperaktivita sympatického nervu ve sleziné
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