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Tolerance plodu IS matky

e P. B. Medawar

e plod - semialogenni transplantat

* placenta - mechanicka bariera i
* matka - funkcni suprese lymfocytl v gravidité @ , =

| Th2 ]
* Th1/Th2 paradigma l l |

* Th1/Th2/Th17/Treg paradigma
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Vliv hormonu na produkci cytokinu

* Progesteron, HCG, estrogeny, kortisol
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Cytokiny Th2

10 (CSIV — faktor inhibujici syntézu cytokin()

* Hlavni zdroj—Th2, Treg, Mo, aktivované MF, B Ly, DC

* Funkce — protizanétlivy, embryoprotektivni

* Inhibice produkce prozanétlivych cytokint (TNF, IL-1, IL-6),

e Snizeni funkce MF

* Snizeni exprese MHC Il. tridy a exprese kostimulacnich molekul na APC
» ZvySeni proliferace B ly. a produkce nékterych Ab

e Hlavni zdroj —Th2, NK, zirné bunky, bazofily, eozinofily
* Funkce — protizanétlivy, embryoprotektivni
» Zakladni ristovy a diferenciaéni faktor B ly. (presmyk IgM na I1gG1 a IgE)
* Diferenciace z ThO na Th2
* Regulace exprese MHC II. tfidy na B ly.
* Snizeni produkce IFNy u T ly., inhibice sekrece IL-12 z aktivovanych MF

Effector functions of T2 Cells

Helminths or .
protein antigens S

Proliferation and
differentiation / )
(4, e
. N

B | __~ IL~13‘

Th2 cells Alternative
IaE macrophage activation
o |gG4 human [ (enhanced fibrosis/
4‘ 19G1 mouseg . tissue repair)

Antlbod IILL 1“3 .
( productlon v IL5 Eosinophil

'+ * Helminth

Mast cell :
degranulation Intestinal mucus
secretion and

peristalsis

Eosinophil
activation

http://slideplayer.com/slide/10532621/

 Vliv na proliferaci, diferenciaci a apoptdzu endotelovych, svalovych i nervovych bunék

* Nadprodukce IL-4 = alergie, astma
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* TNF alfa (kachektin)

e Hlavni zdroj —T lymfocyty, NK, aktivované MF, Ne, Mo, fibroblasty

Cytokiny Thl

* Funkce — pleiotropni, prozanétlivy, embryotoxicky cytokin
Indukce prozanétlivych protein (chemokiny, cytokiny, adhezivni molekuly, rGstové faktory,...)

IFN gama

Podil na postupné kachektizaci

Endothelial cells _|.| [N **5,\@ mmmmmmmm
, C‘ AN ool
Ioceaasd anglogenssls Myoage ia
Myocardial dysfunction and Modification of
cardiac m yocyte death synaptic trasmission
TRENDS in Pharmacologieal Sciances

Vliv na termoregulaci, lipidovy metabolismus, krevni pritok, koagulaci, inzulinovou rezistenci
Embryotoxicky ucinek (negativni vliv na proliferaci embryonalnich bunék, pro-apoptoticky signal
Nadprodukce - infekce, RA, IBD, celiakie, psoriaza

e Hlavni zdroj — Th1, NK, NKT, Tc, MF, DC
* Funkce — prozanétlivy, embryotoxicky cytokin

Antiproliferativni a antivirové ucinky
Zvyseni exprese MHC 1. i Il. tridy

Aktivator MF a dalSich monocytdrnich fagocytl

Blokace Th2 imunitni odpovédi
Stimulace aktivity NK bunék a Ne

V Casné gravidité vyznam pfi remodelaci endometrialnich cév a angiogenezi

JE ndBthelifl ol

, P 14 ’- Activation
IFN gamma| YO
" | secretion | - \ ;

Activation

Increase in NK

" _Macrophage EwLasbe.
Activation "¢ / 2]
& %
5 ‘ -J ‘ V : ,
Woak antiviral activity Induction of class | or l
Stops cell division Differentiation MHC

Hematopoiesis stops T cell activation Stops cell division

http://www.pharmagen.su/en/development/49/
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Stress proteins

. &
Cyto kl ny Th 17 g ffi\

* [L-17
e Hlavni zdroj—Th17, y6 T, NK, NKT,MF, DC, Ne
* Funkce — prozanétlivy cytokin L

,,,,,,,,,,,,,,,,,,,,,

http://www.clinsci.org/content/122/11/487

» Stimulace produkce chemokinl - migrace MO, NE do mista zanétu
* Indukce cytokinu (IL-6, G-CSF, GM-CSF, IL-1B, TNFa, TGFB)
e Obrana proti bakteriim a houbam

* Role v mnoha imunopatologickych déjich (autoimunitni reakce, transplantacni reakce,
astma, protinadorova imunita)
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Stanoveni intraceluldrnich cytokint v IML GENNET
Postup

* Material — periferni krev

* Naredit krev 1+1 kultivaCnim médiem X-VIVO
 Stimulace PMA (0,23ug/ml) +10 ( 4,6 ug/ml) + brefeldin (0,35ug/ml)
* Inkubace 4 hodiny pri 37°C a 5% CO,

* Povrchoveé a intracelularni barveni dle protokolu f. Biolegend
(povrchové znaceni CD3 - fixace > permeabilizace - intracelularni znaceni IL4, IL-10, TNF-alfa, IFN-gama)

e Akvizice na prutokovém cytometru NAVIOS
* \\vhodnoceni pomoci softwaru Kaluza
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cytokiny 2 IL4_IL10_THF_INF - Report Sheet 1
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[Data Set 5]...

[Data Set 6]...
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cytokiny 2 IL4_IL10_TMF_INF - Report Sheet 1
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Modifikovany postup

e Zména stimulace: PMA (0,023ug/ml) +10 ( 4,5 ug/ml) + brefeldin (4,5ug/ml)
e /ména v priprave vzorku pro FC: protokol dle Beckman Coulter (PerFix-nc)

* Snizeni poCtu promyvani

e Soucasné znaceni povrchovych a intracelularnich znakd

* Nové identifikace TH17 —IL-17
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Intracelularni cytokiny - studie

* Sledované obdobi 1.9.2016 —31.8.2017
* PoCet provedenych vysetreni: 316
e PocCet vysSetrenych zen: 295 (17x 2 odbéry, 2x 3 odbéry)

e Do studie zarazeno 142 7en

e DUvody vylouceni ze studie
* NedostateCné informace
e Odbér v dobe hormonalni stimulace nebo jina medikace
* Muzsky faktor infertility (OAT, vysoka fragmentace DNA, vysoka apoptdza)
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Soubor pacientek

| potet | vék(roky) | ET/KET | __SAB _
1,7 0,7

54 34,5 (25,7-46,2)
spontanni gravidita 10 33,6 (27,9 -41,0) 0,8 0,7
gravidni po IVF 44 34,8 (25,7 - 46,2) 1,9 0,7
> 2 SAB bez gravidity 30 37,1 (25,6 - 45,5) 1,8 3,1
> 4 ET/KET bez gravidity 23 39,0 (31,0 -48,2) 5,7 0,7

onemocnéni SZ 57 36,4 (28,4 - 48,2) 2 0,9

endometridza 16 33,9 (25,6-39,4) 1,3 0,9

=GENNET=
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Vysledky — jednotlivé cytokiny

I 110 TNF-aifa  ngama

prdmér SD P-value primér SD P-value primér SD P-value prameér SD  P-value
gravidni 4,9 3,27 8,0 246 35,3 8,18 32,1 8,14

59 4,43 NS 78 2,62 NS 330 4,89 NS 29,1 658 NS
47 2,96 NS 81 2,46 NS 358 873 NS 32,8 837 NS

2,3 1,18 <0,001 67 2,64 003 424 11,09 0004 354 10,88 NS
2,3 1,17 <0,001 7,1 2,49 NS 36,9 11,87 NS 332 977 NS

4,4 4,10 NS 75 3,01 NS 357 9,99 NS 322 840 NS
2,6 1,78 0,009 55 1,55 <0,000 33,1 10,3 NS 304 855 NS
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Vysledky — T1/T2
~ TNFalfa/Il10  TNFalfa/ll-4  IFN-gama/Il-10  IFN-gama/IL4

prdmér SD P-value primér SD P-value primér SD P-value primér SD  P-value

gravidni 9,8 5,94 4,7 1,57 9,0 5,74 4,3 1,27
spontanni gravidita 7,2 2,55 NS 4,7 1,73 NS 6,7 3,59 NS 4,1 1,89 NS
gravidni po IVF 10,4 6,35 NS 4,7 1,55 NS 9,5 6,04 NS 4,3 1,57 NS

> 2 SAB bez gravidity 24,0 16,16 <0,001 6,9 1,85 <0,001 19,8 14,36 <0,001 5,7 1,81 <0,001

> 4 ET/KET bez grav. 20,5 12,75 <0,001 55 1,40 0,06 18,5 11,66 0,001 5,0 1,42 0,04

onemocnéni SZ 15,4 13,84 0,04 55 2,37 0,04 13,9 12,05 0,008 51 2,54 0,04

endometri6za 18,1 13,64 0,03 6,4 2,92 0,04 16,7 12,46 0,03 5,8 2,23 0,02

9,0

6,9 camm |67 e =
47087 5,5|5,5 43 lnalg > |50/51 58

6,3 75 647067618
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Zaver
» Tézko standardizovatelna metoda (mnoho faktoru)

e Kazda laborator musi stanovit vlastni normy

 SpiSe nez zastoupeni jednotlivych subpopulaci lymfocytl produkujicich
dany cytokin je vhodné uvadét na vysledkovych listech pomér Th1/Th2
(TNFa/IL-10)

* Signifikantni rozdily v Th1/Th2 mezi kontrolni skupinou (gravidni Zeny) a
pacientkami s opakovanymi aborty Ci s opakovanymi neuspesnymi IVF cykly

e Prevazujici Thl imunitni odpoved u zen s thyreopatiemi. Dostatecna
substituce?

* Prevazujici Thl imunitni odpoved u zen s endometriozou

GENNET

Clen skupiny

FutureLife




Déekuji Vam za pozornost.

5 1Ny

of
— gL I|| ,.w
A= Jl I"“H" :

nlmlmlg nu-im -l

ek I mlif""mm

."l'll .u

Podekovani
= MUDr. Jan Diblik, PhD. - Ambulance lékarské genetiky, GENNET s.r.o. Praha
= RNDr. Zuzana Kratka, PhD.- Imunologicka laborator, GENNET s.r.o. Praha
= Kolektiv imunologické laboratore GENNET s.r.0. Praha

= Bc. Petra Hanova - IPO IVF, GENNET s.r.o. Praha

www.gennet.cz

Stepanka.luxova@gennet.cz EGENNETE
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Publikace

Human Reproduction Vol.18, No.d pp.767-773, 2003 DOI: 10.1093/humrep/deg] 56

Increased T helper 1 cytokine responses by circulating T
cells are present in women with recurrent pregnancy losses
and in infertile women with multiple implantation failures

REVIEW ARTICLE

Immunological Modes of Pregnancy Loss: Inflammation,

after IVF

J.Y.H.Kwak-Kim"??, H.S.Chung-Bang’, S.C.Ngz, E.LNtrivalas®, C.P.Mangubat',
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'Reproductive Medicine, Department of Obstetrics and Gynecology and *Department of Microbiology and Immunology, Finch
University of Health Sciences/The Chicago Medical School, 3333 Green Bay Road, N. Chicago, IL 60064, USA

*To whom should be add
BACKGROUND: We aimed to stud
blood lymphocytes of women with re
failures after IVF cycles. METHOD
IVF failures (14 with no history of sj
two study groups. Twenty-one non-p
lymphocytes containing IFN-y, TN}
TNF-o/IL-4 and TNF-o/IL-10 in C
measured by 4-colour flow cytometry
IFN-yIL-4 (P < 0.01), TNF-o/IL-4 a
controls. The proportion of TNF-0, p
(P < 0.05) and TNF-o/IL-10 (P < 0.0(
failures without SAB as compared

immune responses in peripheral bloo
or multiple implantation failures in I

Key words: implantation failures/IVF failur

d. E-mail: Kwakj@fi s.edu

REVIEW ARTICLE

Th1/Th2/Th17 and Regulatory T-Cell Paradigm in Pregnancy
Shigeru Saito, Akitoshi Nakashima, Tomoko Shima, Mika Ito

Department of Obstetrics and Gynecology, University of Toyara, Toyama, Japan

Keywords
Abortion, cytokine network, implantation,
preterm labor, reproduction

T-helper (Th) cells play a central role in modulating immune responses.
The Th1/Th2 paradigm has now developed into the new Th1/Th2/Th17
paradigm. In addition to effector cells, Th cells are regulated by regula-
tory T (Treg) cells. Their capacity to produce cytokines is suppressed by
immunoregulatory cytokines such as transforming growth factor (TGF)-
B and interleukin (IL)-10 or by cell-to-cell interaction. Here, we will
review the immunological environment in normal pregnancy and com-
plicated pregnancy, such as implantation failure, abortion, preterm
labor, and preeclampsia from the viewpoint of the new Th1/Th2/Th17
and Treg paradigms.
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Immune Effectors, and Stress
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Table I Th1/Th2/Th17 and Treg Cells in Normal Pregnancy and Abortion
Citation

imunol 2014

Saito 5, Nakashima A, Shima T, Ito M.
Th1/Th2/Th17 and regulatory T-cell paradigm -
in pregnancy. Am J Reprod Immunol 2010; 63: Peripheral blood Uterus

Normal pregnancy Abortion

Peripheral blood Uterus

Depletion of Th1, Th2,Th17 or Treg cells

601-610 Thi cells ~ L = T

Th2 cells ” T = L — Ticonflict data)

Abortion is not cbserved.

Abortion is not cbserved.
doi:10.1111/j.1600-0897.2010.00852.x

Thi7 cells - N > — — (missed abortion) There is no data, but IL-17 null mice are fertile.
T (inevitable abortion)
T (recurrent abortion:
inevitable abortion)

Treg cels T T - - Abortion and implantation failure

are observed in allogeneic pregnancy.

— : no change, ~: slightly elevate, T elevate, T1: markedly elevate, ~: slightly decrease, L: decrease.

Inflammatory immune response plays a key role in reproductive failures
such as multiple implantation failures (MIF), early pregnancy loss, and
recurrent pregnancy losses (RPL). Cellular immune responses particu-
larly mediated by natural killer (NK), and T cells are often dysregulated
in these conditions. Excessive or inappropriate recruitment of peripheral
blood NK cells to the uterus may lead to cytotoxic environment in ufero,
in which proliferation and differentiation of trophoblast is hampered. In
addition, inadequate angiogenesis by uterine NK cells often leads to
abnormal wvascular development and blood flow patterns, which, in
turn, leads to increased oxidative stress or ischemic changes in the
invading trophoblast. T-cell abnormalities wi creased Thl and Thl7
immunity, and decreased Th2 and T regulatory immune responses may
play important roles in RPL and MIF. A possible role of stress in inflam-
matory immune response is also reviewed.
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W > 4 ET/KET bez gravidity (23) ® onemocnéni SZ (57) snaha o graviditu > 4 roky (45) ® endometridza (16)
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Data Set 6: P CYT HL 00029386 006
[CD3CD4 Ly B] IFN-g PE / IL-4 APC
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Modifikovany postup

Data Set 2: P CYT HL 00029382 002
[CD3+] IL-10 PE / IL-17 PE-Cy7

-
METRTE TIL17IL10 : 0,42%
10,76%
10° 5
1'|:|"—E
TIL10 : 1,03%

=GENNET=

o 0 e
IL-10 PE

¢len skupiny

FutureLife



