Adapfivo imanreakciju organizcija un vadba



Specifiskas imiinreakcijas se@gas norises

Im @inatbildes aferenta faze:

Im unatbildes eferenta faze:

antigena materiala sagistiSana un
procegsana;

APS migracija;
antigena prezengsana;

klonu selekcija = klonu progenitoru
aktivacija;

klonu prolifer acija

nobriedusSu T,, limfocitu loma
imanatbildes taktikas izvelg;

limfocttu migr acija;

humorala imanatbilde;

cellulara imanatbilde
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Endogenu antigenu proce€sana un prezenésana
salkne ar MHC | antig enu

1 — proteinu
transports
uz proteosomu;
2 — proteosom ala

Sekretor as degrad acija;

vezikulas 3 —antig éno
peptida fragmentu

proces éSana un

4 — pievienoSana MHCI

prote thiem;

5 — Ag-MHCI kompleksu
transports un
izb1diSana
membr ana.
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Ekzogeno antigenu proce€sana un prezenésana
salkne ar MHC Il antig enu

&9
1 — antig éna

Sekretor a materi aa endocitoze;
vezikula 2,3-—

endolizosomu veidosSana;

@x. 4 — MHCII prote Inu

S MHC Il veidoSana un transports;
5 — Ag-MHCII kompleksu

T proces €Sana un

MHC-II izb1diSana membr ana.

Lizosoma Endolizosoma




Imanreakcijas

lesalisito sanu
cirkul acija un
migracija
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Limfocitu diferenciacija

B klonu priekste €i T klonu priekste €i
T CD4" limfoc Tti T CD8+ limfoc tti
B limfoc Tti lTdz&tajs tnas (helperi) citotoksisk as Sunas
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plazmociti
\ L4513 \NF,, TNF /
Ig sekrécija sekrécija sekrécija

v




Nespecifiskas pretmikrobu
Imianreakcijas

T lidzetajSanu difereciacija
E:> Tolerance Naivo ThO diferencécijas virzienu
nosaka citolinu repertuars lokalaja

mikrovide, kur denditiska Sizna
prezeng antigenu ThO Sinai.

Treg ir patstaviga idzetajSunu populacija T CD4* CD25"' CD95" GITR+ Foxp3*
(1 - 3% no vieaim CD4* Th-Siinam; specifiskie maikeri ir:
CD25 - IL-2 receptors, CD95 - apoptisku sigalu receptors,
GITR - glikokortiko 1du inducéta TNF receptors,
Foxp3 —loti specifisks ka naturalo, ta adaptivi inducéto
Treg Sinu markeris.



"WNon-self” : activation
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"Self' : tolerance
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Videji augsta afinitate pret saviem
antigeniem izraisa regulatorisko
T &inu (Treg) veidoSanos

Zema antiggna
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A a}s\?f) ?Zf"' | sasftspeja;
< pozitva slekcija : apoptoze;
nu I | negaiva selekcija
skaits |
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T sanu afiniate pret saviem antégiem

Timusa Treg veidojas selekcijas rezuhita:
apoptiski iet bojaT Sanas, kuru TCR vaji identific € un recipe timusa epitelio@tu
prezentetos MHC antigenus (pozitiva selekcija), apoptiski iet boj ar1 T Siinas, kuram
ir augsta reaktivitate pret “saviem” antigeniem (negaiva selekcija).
T limfoctti, kuru afinit ate ir parak augsta lai izraigtu pozitivas selekcijas apoptozi,
bet parak zema, lai darbotos negavas selekcijas apoptoze, difererggas par Treg.
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DC diferenciacija par Antigéna prezenicija 11 diferenciacija Treq prolifer aciia
tolerogenam Siinam naiviem ThO par Treg gp |

Citokinu un vides faktoru noame toleroggno dendritisko Sinu (tDC) aktivacija

Robertson S et alActivating T regulatory cells for tolerance in early pregnancy
— the contribution of seminal fluid

J Reprodukt Immunol, 2009, 83, 1-2:109-116.






Miega/nomoda un cirkadianas periodikas ietekme
uz imanfunkcij am
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Stage 1

Stage 2

Stage 3

Stage 4
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Characteristic EEG activity of each of the four stages of NREM sleep. NOTE:
In stage 2, the arrow indicates a K-complex,

and the underlining shows two sleep spindles.



Miega/nomoda un cirkadianas periodikas vadbas
sisttmas hatiski ietekme imanfunkcijas

 Miega/nomoda un cirkaginas periodikas vathas sisgtmas itiski
leteknt iminfunkcijas

o Tulit pec iemigSanas pieaug nediferetcT-ainu skaits un iekaisumu
veicinoso citolknu koncenticijas, kandr efektoro intin&inu (piem.,
citotoksisko NK) skaits un pretiekaisuma citok koncenticijas
vislielakas ir nomod dienvida.

* Miegs stimué T sinu ekstravaaciju un @rdali starp limfmezgliem;
miegs stimut IL-12 [idzdaibu APS un ThidzetajSunu komunikicijas
« Uzskaiims eksperimeats fakts: mieg pec (prethepata A) vakciracijas ir

lielaks antignspecifisko Th &nu skaita un antivielu konceatijas
pieaugums, neknomod

« Sie efekti saisti g.k. ar Eno vilnu miegu, paaugstitu aug3anas
hormona un prolakta kmeni, relaivi zenas kortizola un
kateholarinu koncentcijam



Akitu infekciju pavada paga#its SWS
(NREMS) miegs un sainati REM-sleep periodi
Miegs s@cina intinaizsardnu:

— Infekcijas gafjuma paaugstiata miegaifba,

— miega defids Vajina iminaizsardiu

Miega, saidzinot ar nomodu, i@rojami pieaug
cellularo imnitati stimukjosa IL-2, ka ar IFNy
produkcija, bet monatu sekretto (iedzimto
Imunreakciju stimuwdjoso) IL-1, IL-6 un TNFe
produkcija nemaiis

Miegs stimué T sinu ekstravaaiju un pardali
starp limfmezgliem; miegs stimulL-12
lidzdaibu APS un Thibdzetajsunu komunikicijas



Citokinu daliba miega reguéhcija

Periférie audi Smadzenes
Patogeni
* Pretiekaisuma
Klejotajnervs citokini
~ > IL-4, IL-10, TNF |
l GHRH
Ipatno molekularo patternu receptori L
Citokini asinis; —
L —» Somnognie NO
citokini
I =PNREMS
lekaisumu [Ll4—pTNF —» AdenozZns

veicinosi citokini > K\‘ K’ I

. NFKB

L Citokini E I PG D,
l likvor a NGF

Stresa hormoni > > # | CRH/glikokortiko 1di

Mikrobu infekcija perif éros audos provoé€ iekaisumu un smadzenes sasniedz iekaisumu
veicinoSie citolni IL-1, TNF u.c., kuriem ir somnogéns efekts (pagarina NREMS);
vienlaikus paaugstiras stresa hormonu produkcija.

Somnog@no citokinu produkciju ierobezo smadzau producétie pretiekaisuma citokini IL-4, 10, TNF
un stresa hormoni.






Negativas atgriezenislas saites loma periodisku
fluktu aciju izcelsme




Many other genes are also regulated by
Clock and Bmall, and these genes cycle
in this way in many tissues in the body,
giving rise to daily patterns of activity.
These rhythmically expressed genes
contribute to many aspects of cellular
function, including glucose and lipid
metabolism, signal transduction, secretion,
oxidative metabolism, and many others,
suggesting the importance of the circadian

system in many central aspects of life.

Molecular mechanisms underlying the activity of the circadian clock.

NOTE: The activation and deactivation of Period and Cryptochrome protein production is the
basis of a negative-feedback loop that controls the ~24-hour cycle time of circadian clocks.
Thus, the ability of the Period and Cryptochrome proteins to modulate their own production

allows the system to self-regulate.

In mammals, two proteins, Clock and Bmall, bind together and move into the nucleus of the cell, where
they bind to specific sites in the DNA that activate specific genes ( ). Among the genes that
they activate are Period and Cryptochrome. The products of these genes also move back into the
nucleus, where they disrupt the binding of Clock and Bmall to the DNA, thus inhibiting their own
synthesis. This results in a rising and falling pattern of expression of the Period and Cryptochrome gene
products with a periodicity that is very close to 24 hours.
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Diennakts ritmu endocena i1zcelsme
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Melatonins —

-1
_CDI

seroton Tha metabolisma produkts; veidojas epif 1z

* vada hipotal ama SCN

® provoc & miegu

® mitohondri alas izcelsmes melaton 1ns ir sp écigs antioksidants:
2x efektivak ka E vitam ins sarg a membr anas no lip 1du peroksid acijas,
5x efektvak ka glutations neitraliz € hidroks T1la radik alu;

® stimul & dabisk as gal etajsanas, T-l1dzétajs Gnas, monoc Ttus,
kaveé timus invol dciju, novecojot
® kave véza sunu prolifer aciju un metastaz e€sanos
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FIGURE 1. Clock genes are thythmically expressed in LNs and show similar expression in inguinal and brachial LNs. A, LNs were taken from mice in
DD at the indicated CT. Rev-Erba and Per2 RNA levels were analyzed in samples from individual mice by quantitative PCR, relative to B-actin. n =4 mice
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Fortier et al., 2011 Circadian variation of the reponse of T Cells to antigen. J Immunol.
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FIG. 2 Serum cyviokine levels after LPS injection in vive, Wikd-tvpe (WT) and Per? ™'~ mice were injected Lp. with 25 mg'kg LP5. Five mice
were sacrificed at cach Bme podnt (1, 3, 6, and 12 h) afer LPS challenge, amd serum cytokine levels were mensared from 100 g serum by ELTSAC
AN A was used for multigroup comparisons, followed by Tukey’s mubtipde-comparsison Lest il ANOWA showed o significant difierence. T, lime
{in hours b

Jianguo Liu, INFiicreon AND Dusiurnary, Aog. X006, po 75047506
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Pulsatile and circadian variations of ACTH and amitin the same samples collected in 20-minute vatsrover a 24-
hour span in a clinically healthy young adult Angan woman. The episodic (pulsatile) secretion eemposed upon
and modulated by the circadian rhythm. Increasedt peight during late night and early morning hdaesls to
circadian variations in hormone concentrationskBédentified by the cluster program of Veldhuis aathnson,

are marked by an.. Not all ACTH pulses are followed by a comparaide in plasma cortisol indicating a circadian
susceptibility cycle to ACTH leading to the chamdtic “quiet period” of the adrenal in the evenaryd early night

hours.

12 p.m.
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ACTHY/Cortisol ratio in clinically healthy, diurnallgctive subjects of different ages (19-22 yeldrs 43; 51-70 years
N=74; 71-80 yearsy = 161; 81 + yeard\ = 90). ACTH and cortisol measured in the same sangukscted at 4 h
intervals. In young adults, the amount of ACTH kakto a unit of cortisol produced is high in thergmng and early
night hours at the daily low in adrenal responsgiigt period”). In the elderly, this circadian \ation is less or
disappears, the adrenal apparently respondingdhon the 24-h span to lower ACTH plasma concebptrat



