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Vyuzitie menstruacnej krvi v reprodukcnej
iImunologii
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Research OutSmarts Endometriosis

>3,000 participants: ENDO, SYMPTO, and CTRL

-scRNA-Seq
-CellDive @

“ Isolate uNK cells

Online consent and

Menstrual Effluent Analysis: questionnaires
Emerging Insights into

Using at ‘at-home’
kit, subjects collect

Endometriosis Diagnosis and Treatment i o e
2nd day of the
menstrual cycle

Functional assays

2024 ESRI Conference: Leiden
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ME* sample is ME is processed and endometrial stromal
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Prevention of recurrent pregnancy loss

Collection of biological samples

Menstrual blood closely resembles the
uterine immune micro-environment
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Is prednisolone possibly the answer to
more successful pregnancies?

St on My 16, 201 resrsoed on Octsber 4. 201, ccrpand on Ocsber 9, 2013

PREM I e
J immune cell COMPosbon in the endometrium at the tme of mplantaton for sccen. Depte
- : o Pttt sl ol st e L om0
Yentl Béquet, MD, PhD candidate Syt o Hew
s iU W S a5

Gynecology and Obstetrics
LEIDEN UNIVERSITY MEDICAL CENTER

‘Samping took
with 12 h intervals, Penpheral blood sampies. taken before and after each mensuuaton, were obtaned for comparate anslyss.
PARTICIPANTS/MATERIALS, SETTING, METHODS: MMC and PEMC samples were characterzed for the dfferent hymphocyte
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Is prednisolone the key to a higher LBR in uRPL?



wgiex  Co vlastne menstruaéna krv  siieomexcrove
predstavuje?

Endometrial Tissue

Systemic Blood

Vaginal Fluid

REPRODUCTIVE SYSTEM SAMPLE TYPE MENSTRUAL BLOOD

Menstrual Blood Research | Qvin



https://qvin.com/science/
https://qvin.com/science/
https://qvin.com/science/
https://qvin.com/science/
https://qvin.com/science/
https://qvin.com/science/
https://qvin.com/science/

warx  Co vlastne mendtruatna krv  iiieomexarovr
predstavuje?

Nie je to ,len krv“ — obsahuje:

» odltéené funkéné endometrium

> stromalne a epitelové bunky

» imunitné bunky (UNK, makrofagy, T bunky)

stromal fibroblasts

> cytokiny, chemokiny

, . decidualized
> eXt race I u I arne vezl ku Iy (EVS) luminal epithelial cells @ stromal cells

» bunkové fragmenty a RNA

" Q‘»’ MENSTRUAL FLUID macrophages
h Soluble mediators @
Degradative enbyrmes
A . Cytokines
2 : Chemokines )
d o Growah factors neutrophils
: # _.-!mtlb:-:m-i:-h. _
| bi0|0giCky ide (@) . / 'I%! Facilitators of repair
Vs ° ° ° " 5 F&Ibh
tekutu biopsiu endometria dlondrogmenss @3y Q K calls
&}
S eosinophils

Frontiers | Menstrual Fluid Factors Mediate Endometrial Repair



https://www.frontiersin.org/journals/reproductive-health/articles/10.3389/frph.2021.779979/full

WEREx Hlavné oblasti vyufZitia +HiEDIREX GROUP
menstruacnej krvi

Poruchy reprodukcie:

v Imunologicku diagnostiku neplodnosti (UNK) (van der Molen 2014,...)
v Poruchy implantacie a RPL

v" Endometriézu

v Zapalové ochorenia endometria

v" Molekulérne biomarkery (miRNA, proteomika)

* van der Molen et al., Human Reproduction, 2014

* Feyaerts et al., Mucosal Immunology, 2016

* Vomstein et al., Reproductive BioMedicine Online, 2023
* Male & Moffett, Annual Review of Immunology, 2023

Menstrual blood as a diagnostic tool - Aneknowledge.com



https://aneknowledge.com/menstrual-blood-as-a-diagnostic-tool/

WEREx Hlavné oblasti vyuZitia +HiEDIREX GROUP
menstruacnej krvi

v" Detekcia HPV (Hin-Fung Tsang, 2024) 33

% ll\\ I J."'

v Monitorovanie hladin vitaminov (Amy L Whitbread, 2024)
v Monitorovanie diabetes - HbA1c (sara Naseri, 2022)
v Hormonalna dysbalancia, endokrinné ochorenia,
chlamydiové infekcie

skimané pri:
* regeneracii endometria
* Ashermanovom syndrome

* poruchach hojenia

(Zheng 2018, de Pedro 2023, Vaiciuleviciute 2025,...)
https: i.org/10.5812/jjcmb-1


https://doi.org/10.5812/jjcmb-136652
https://pubmed.ncbi.nlm.nih.gov/?term=Whitbread+AL&cauthor_id=39685671
https://pubmed.ncbi.nlm.nih.gov/?term=Whitbread+AL&cauthor_id=39685671
https://pubmed.ncbi.nlm.nih.gov/?term=Whitbread+AL&cauthor_id=39685671
https://pubmed.ncbi.nlm.nih.gov/?term=Naseri+S&cauthor_id=34759003
https://pubmed.ncbi.nlm.nih.gov/?term=Naseri+S&cauthor_id=34759003
https://pubmed.ncbi.nlm.nih.gov/?term=Naseri+S&cauthor_id=34759003

WERTEX Hlavné oblasti vyuZitia HAEDIREX GROUP
menstruacnej krvi

Diabetes Mellitus

Menst blood can indicate the three-month

Cervical Cancer

Menstrual blood can be used to detect and
moniter HPY infection and cervical abnormalities

by collecting vaginal fluid via menstrual pads.

Endometriosis

Menstrual blood can indicate biomarkers like
CXCLS and LIFRN to monitor disease progression
and treatment response

Chlamydia

Estimating Lipid Levels

Menstrual blood may be

ed to estimate the

Zaheer et al. Annals of Medicine & Surgery (2024)



M#X Uterinné NK bunky .1:MEDIREX GROUP

vselke pre vase 3dravie

uNK bunky = dominantna leukocytova populacia endometria
v sekreCnej faze a v ranom tehotenstve

v’ Tvoria a7 60-70 % endometrialnych leukocytov
£ Hlavné funkcie:
* regulacia implantacie embrya
* remodelacia Spiralovych artérii
* kontrola trofoblastovej invazie
* imunologicka tolerancia
E4 Dysregulacia spojena s:
v’ RPL (opakované tehotenské straty)
v' RIF (opakované zlyhanie implantacie)
v’ niektoré formy nevysvetlenej neplodnosti
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LI vselks pre vase ydravie

Biopsia endometria

X invazivna

X bolestiva —
X nevhodna na opakované
sledovanie e _
x etické a logistické obmedzenia Endometrial biopsy Sample analysis

Endometrial Biopsy Under Sedation at Michael Strickland blog

Potreba neinvazivheho , obrazu“ endometrialneho prostredia

Menstruacna krv


https://guideofgreece.com/

MEDIREX

Detekcia uNK

e

Studia Porovnanie

Menstruacna krv vs.
periférna krv (s vdzbou na
endometrialny profil)

van der Molen et al. (2014)

Menstruacna krv ©

Vomstein et al. (2023) endometrialna biopsia

m dlen
« = MEDIREX GROUP

vselks pre vase ydravie

Hlavné zavery

Dominancia CD56++/CD16-
NK buniek v menstruacnej
krvi = profil blizsi
endometriu nez PB -
Potvrdzuje endometrialny
povod NK buniek v MB

Imunitny profil
menstruacnej krvi (uUNK
bunky) - velmi podobny
endometrialnej biopsii



WED X Vyhody ¢ nevyhody MB X e e
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Advantages Disadvantages

Non-Invasive Limited sample volume
Menstrual blood collection B aiarns in volume can affect
avoids invasive procedures like biomarker analysis quality
venipuncture or tissue biopsy. '

Easily Assessible Hormonal fluctuations
Menstrual blood, readily Hormonal changes during menstrual
available during menstruation, cycle cause biomarker level

Self-collection Contamination risk TR
Easily collectible by women, & Samples may face contamination
bypassing healthcare professionals * from vaginal secretions or external
reducing costs, and inconvenience. sources, impacting diagnostic test

accuracy.

Home-based testing Interference from menstrual
Enables individuals to monitor products ,

their health status without Menstrual products can interfere
visiting a healthcare facility. with sample collection and

analysis, compromising reliability.

Menstrual disorders

Elimination of discomfort : e
! o : . Menstrual disorders or conditions
Unlike traditional diagnostic methods % (a? can change menstrual blood
such as pelvic exams or blood draws, it composition, complicating diagnostig
offers a less uncomfortable alternative. _interpretations.

Zaheer et al. Annals of Medicine & Surgery (2024)




M#X Odber MB na detekciu uNK  -:imepirexcrous

vselks pre vase zdravie

Odber menstruacnej krvi

> menstruacény kalisok

> prvych 24-48 hodin od zaciatku menstruacie - maximalna pritomnost
endometriadlnych buniek a imunitnych buniek (uNK)

> preliatie do skimavky s antikoagulaénym médiom (napr. heparinizované
RPMI + Atb)

> spracovanie do 2-6 h

Diva cup
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Laboratorne spracovanie:
v Izolacia mononuklearnych buniek

Odber MB na detekciu uNK

.= MEDIREX GROUP

vselks pre vase zdravie

v’ Stanovenie uNK, pripadne inych buniek - prietokova cytometria

B 2. Layer
sample
\ a
; "l'\--'
g ( l" plasma
©
“l @Xgy MCs(lymphocytes @ _
i Yy vcstymoneones Bl e
, °
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RBCs & granulocytes
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vselks pre vase zdravie

M#x Nage Skljsenos'ﬁ .::MEDIREX GROUP

» Zakladny problém - dobrovolnicky, nacasovanie

» menstruacny kalisok - najskor problém s dobrovolnickami

» po dohode s gynekoldgiou = aspiracia pipelou priamo do EDTA
skimavky

» odber - v prvy def menstruacie

» material cca 2 ml - vysoka viskozita - nebolo mozné spracovat
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WERREX Nase , skusenosti® +#iMEDIREXGROUP
po REPROMED-e

> 2 dobrovolnicky - odber menstruaény kalisok

> odber - v prvy def menstruacie - preliatie do 10 ml pripravena
skimavka s pridavkom LiHep

> Izolacia na gradiente - ina hustota - mononukleary nezizolované

> Spracovanie prietokovou cytometriou - priamo bez izolacie
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vselks pre vase ydravie

» Nastavenie - ako pri uNK z biopsie
v' 6F - CD45/CD3/CD4/CD8/CD19/CD56
v’ CD3/CD16/CD56 - na rozlitenie 4 subpopulacii NK buniek
v" ako uNK biopsia : CD3-CD56+CD16+
CD3-CD56++CD16+
CD3-CD56+CD16-
CD3-CD56++CD16-

> 2 opakované odbery - jednej dobrovolnicky (februar - jil 2026)
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vselks pre vase zdravie

Biopsia
endometria
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vselks pre vase zdravie
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vselks pre vase ydravie

e

Menstruacna krv je:
& zdroj uNK buniek
. zdroj molekularnych biomarkerov
eﬁ potencialny nastroj pre:
* diagnostiku viacerych patologickych zmien endometria

* personalizovanu reprodukénd medicinu

_I predstavuje koncept tekutej biopsie endometria

Hlavné limity vyuzitia menstruacnej krvi
I variabilita cyklu
I Standardizacia odberu
I zatial chybaju velké validacné studie
I nutnost definovat referencné hodnoty
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Menstruacna krv:

neinvazivne okno do
endometrialnej imunologie a
patologie

Menstrual blood can revolutionize the
future of women's health.
It’s a biological superpower!

Menstrual Blood Research | Qvin

NextGen Jane - There’s power in the menstrualome
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