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Reproductive health is a state of complete physical, mental and
social well-being, in all matters relating to the reproductive
system and its functions and processes, not merely the absence of
disease or infirmity.

4th International Conference on Population and
Development, Cairo, 1994 [1]

Figure 14.1 |llustration of the
numerous factors contributing to
reproductive health.

Coward and Wells: Textbook of Clinical Embryology 2013
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L Bezpecné téhotenstvi

O Planovani rodiny

J Mit rodinu _

Adolescent birth rate in women aged 10-19 years, 2016
Number of livebirths per 1,000 women aged 10-19 years (defined as the adolescent fertility rate).
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Figure 14.2 Maternal deaths per 100 000 live births in 2008. Source: M. C. Hogan, et al, Maternal mortality for 181 countries, 1980-2008: a
systematic analysis of progress towards Millennium Development Goal 5. Lancet 375, no. 9726 (2010): 1609-23.



Chcete mit
v budoucnu

i kterych byst
O FAKTU, siricnovst

Kazda Zena se rodi s uritym poltem vajicek.
Zenski plodnost vyznamné kiesd po 35, roku

Zivota, Ve véku 37 let je 90 % vajitek ji2 vylerpéno.

| kdyZ muiské télo produkuje spermie od puberty
po caly 2ivot, jojich kvalita s vékom klesd.

Nejvhodnéjsl &as pro podeti ditéte nastdva 5 dnl
pfed ovulaci a konéi v den ovulace, Sexudinf
aktivita béhem téchto ,plodnych” dni zvyiuje
£anci na otéhotnénl.

Sexudiné prenasné nemoci (HIV, genitaini
tuberkuléza), pfivinice, nesestouplé variata,
syndrom polycystickych vajeéniki, endometridza,
nepravidelny menstruaéni cyklus a znedisténi
Zivotniho prostiedi, mohou negativné oviivnit
plodnost. Pokud méate jakékoll obavy,

promiuvte sl s odborniky.

Zatimco v kazdé davee ejakulatu se nachazi okolo
100 miliond spermii, 2enské télo uveliuje béhem
mésiéniho cykiu pouze jediné vajitko. To znamend,
e v pribéhu celého Zivota Zeny je ovulovano
prblizné 500 vajicek.

b4

Plodnost kiesd s vékem! Je lepsi zadit usiovat
o dité défve nez pozdéjl. Zeny mladii 30 let majl
kazdy mésic 20% Sancl na otéhotnéni, Vo véku
40 let tato dance klesa na pouhych 5 %. U 2en,
které maji partnera stariiho 45 let, navic roste
pravdépodobnost potratu a vyskytu nékterych
typl onemocnénl u potomki (napé. autismus).

8 If

Umélé oplodnéni, zndmé jako IVF, neumi zazraky.
Sance na viastni dité po jednom IVF cyklu jo
okolo 30 % pro 2eny miaddi 35 let, ale pouze 10 %
pro Zeny mezi 40 a 44 lety. Po 45, roku Zivota

s@ 3ance blidi nule,

Jak Zeny, tak muii by se méli zajimat o své zdravi,
dfive nez se zacnou snait zaloZit rodinu. Pokud
si budete udriovat zdravou télesnou hmotnost,
pravideing cvi¢it, nebudete koufit 3 omezite
konzumaci alkoholu a kofeinu, zvysite tak $anci
na poleti a diouhodobé zdravi svych déti,

Vétiiné pari se podal otéhotnét v pribéhu
jednoho roku. Pokud se snaZite podit vice jak
12 mésich bez uspéchu (6 mésich v pripadé Zen
starfich 35 let), je na ase promluvit si se svym
ofetfujicim lékafem o vagich potiich

a moZnostech, kterd méte,

O ¢x

Veasna diagnostika a Iééba mi2e pomoci
mnoha neplodnym pardm mit viastni dité.
Promiuvte sl se svym |ékafem a zjistéte,
jaké mate moznostl.

www.mojereprodukcnizdravi.cz
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NEJPLODNEJSI DNY MENSTRUACNIHO CYKLU
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Prevzato z www.fertilityed.uk a Colombo & Masarotto (2000). Daily fecundability: First results from a new database. Demographic Research.

www.mojereprodukcnizdravi.cz
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KOLIK LIDI POCNE DITE DO 1 ROKU?

@ P ) )

zdravych lidi s mirnou lidi s vaznou neplodnych lidi
a plodnych lidi poruchou plodnosti poruchou plodnosti

Prevzato z www.fertilityed.uk a Evers; J. L. H. (2002). Female sub fertility. Lancet, 360, 151-159.

www.mojereprodukcnizdravi.cz
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Neplodnost

WHO definice: \//‘/’,frl)"“{;, World Health
s zgf/ Organization

Neplodnost je onemocnéni muzského

nebo zZenskeho reprodukcniho systemu ‘? !5“3
definované neschopnosti otéhotnét po ﬁ .

V 4 v V 4 v d . / -~ - ‘
12 a vice mésicich pravidelného* +1afio

nechranéného pohlavniho styku.

* Dle odhadl zZije celosvétové s neplodnosti 48 milionl part
a 186 miliont jedincd.

* V Evropé ma problémy pocit pfirozené ~ 1 z 5-6 parti (15-20%),
tj. ~ 25 milionu lidi.

https://www.who.int/news-room/fact-sheets/detail/infertility

* 2-3x tydné!



https://www.who.int/news-room/fact-sheets/detail/infertility

Neplodnost

Sterility Infertility Subfertility

" Primarni neplodnost
-k téhotenstvi nikdy nedoslo

= Sekundarni neplodnost
- poceti se nedari, i kdyz v minulosti k tehotenstvi doslo




B Female factor
" Male factor

" Mixed cause

Infertility of
unknown origin

(=idiopathic)



Pri¢iny muzské neplodnosti

Geneticky problém

. . . Vs 7 %ﬁk\. _
Anatomicko-fyziologicky problém /}( ’
., , 8 :
Endokrinni problém I
Pre-testicular Testicular
causes causes

Infekce

Hypertermie

Imunitni problém

~ 7

On k0|0g|Cka d lagnoza Post-testicular Sperm-related

causes factors

Erektilni dysfunkce
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** Geneticky problém

- poruchy spermatogeneze
a/nebo spermiogeneze

- defect morfologie/funkce
gamet a/nebo podpurnych
bunék (Sertoliho buriky,
Leydigovy burky)

delivered to the oocyte

*Genetic Message

~< *Epigenetic Message

*Proteins

*miRNAs

\_:Other

Epidydimal maturation

Capacitation
Acrosome reaction
Fertilisation

Spermatozoa

@ @ m&a)rv spermatocyte

/. ]\ }secondmeiotic division
2 (N @ © Spermatids Spermatids

Vo

Vo
\2\{"””:0!“

Seminiferous tubule
(cross section)

Primordial
germ cell

Spermatogonium
@ (diploid)

Mitotic division

Primary spermatocyte (diploid)
(in prophase of meiosis I)

/ . )Firstmeiotic division

(haploid) (at two stages
of differentiation)
perm
)



Pri¢iny muzské neplodnosti

\/

** Geneticky problém

Undifferentiated spermatogonia Differentiated spermatogonia
- PAX7, POUSF1, c-Kit, PLAP, AP2y NANOS1, NANOS2, NANOS3 SOHLH1, SOHLH2, DMRT
55 /A PLIFISALLY N7 ey, N g, T e SO0 st S i
g S A A A A A B
o5 SSCs paired aligned 1 2 3 A
wn
Malosis 1 o Melesis —
Prophase I s '
Py e el f \ "\‘ /
~~_ MEIOB, SPATA _— | | ~—t
) 7ML " 22, RADSY, ‘“:*\ o B
o 7/ s DMCT, TEXA1, ROy L / ‘
> / TEX1S5, MM, ~__gi \_ Y
8 | s, S ) —— T —» @
£ 2 \ HSF2, HET10, ] / \
53 MSH4, MSHS \ y
= \ / \ il ‘ . L geas
= \, / ( }
S —— S — \___»- -__7_7,’ \»_A-‘ -‘//
Primary spermatocyte Secondary spermatocyte Spermatid
w
‘B Acrosome formation
2 s DNA packaging
a / \\ Flagella organization
= /  CCDC39, DNAAF1, DNAAF2, DNAHS, DNAHS,
g N /' SEPT12, DNAI1, DNAI2, DXY1CH, HEATR2,
S HYDIN, LRRC6, RSPH1, RSPH4A, RSPHY,
wn ZMYND10, BRDT, SUNS, AURKC, SPATA1S,
DPY10L2, TSGAL0, CFAP43, CFAP44, CFAPGY
Spermatid Spermatozoon

Cannarella et al., IJMS,2020




Pri¢iny muzské neplodnosti

¢ Geneticky problém
— dysgeneze pohlavnich organt (KlinefelterGv syndrom (XXY), XX male (androgenni
rezistence), XYY male, delece chromosomu Y, hermafrodismus, testikularni atrofie,...)

— dysgeneze vyvodnych cest = obstrukéni azospermie
cysticka fibroza - kongenitalni bilateralni absence vas deferens
- mutace CTFR genu (1.8000-1:10.000)

- spermaticky problém
- absence spermii (azospermie)
- snizené mnozstvi spermii (oligospermie)
- snizend/nulova motilita (asthenospermie)
- napf. Kartanger(v syndrom — cilidrni dyskinese Male Infertility

- abnormadlni morfologie (teratospermie)
Healthy Sperm Abnormal Sperm

Acrosomal
cap

Acrosomal
Middle cap Middle
piece =l piece =
- 4 v
L~ Malformed :
Tail tail
Nucleus Nucleus
Head Head

—




Spermiogram

Basic

Advanced

Sperm DNA fragmentation

-

SCD, TUNEL, SCSA, comet
assay

Reactive oxygen species

¥

Chemiluminescence
(luminometer) ORP
(MIOXSYS)

Mitochondrial function

v

2
Macroscopic Microscopic
Volume Concentration Motility
pH Morphology Agglutination
Appearance Round cells Viability

Mitochondrial membrane
potential

B

Viscosity

Sperm zona pellucida

binding
-

Hemizona assay

Acrosome reaction

-

FITC-PSA staining




SPERMIOGRAM

PARAMETR

Objem ejakulatu

pH

Celkovy pocet spermii
Celkova pohyblivost

Progresivni pohyblivost
pohyb spermii smérem dopredu

Vitalita
Zivotaschopnost

Morfologie (normalni hodnoty)
tvar spermii

Pocet leukocytu
bilé krvinky

REFERENCNi HODNOTY
1,5 ml

>7,2

39 000 000

40 %

32 %

58 %
4 %

<1

www.mojereprodukcnizdravi.cz
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Pri¢iny muzské neplodnosti

*** Anatomicko-fyziologicky problém

. Vrozené vyvojové vady penisu . Obstrukcni azospermie

£ - zanét (orchitis), cysta, hernie, torze,
S trauma, vasektomie..

1 (} ;“ ‘/
‘ 7 Blocked vas
n deferens or
epididymis
hypospadie epispadie
Varikokéla . Retrogradni ejakulace
— rozSiteni (varixy) cévni pletené Sourku —vyron semene do moci

- porucha funkce varlete
: IR s J\ BEZNA EJAKULACE

Varikokéla

(

RETROGRADNI
EJAKULACE

Varikokéla

Normalni
Varle




Pri¢iny muzské neplodnosti

¢ Endokrinni problém @ Hypothaiamus
* hypogonadotropni Pituitary
hypogonadismus N Profactin
(Kallman(v syndrom - nedostatek GnRH) Melatonin /‘; LH F FSH
° &0 Activin

nédory hypOf\I/Zy (MFSH,LH) Leptin T3

Follistatin
Estradiol, Inhibins

pituitarni deficit (Lrsm,n) —

* testosteronovy deficit (andropauza)

* nadprodukce ACTH (cushingiv syndrom)
* hyperprolaktinémie
 poruchy stitné zlazy

* hyperinzulienémie

e exogenni steroidy (anabolikat)




Pri¢iny muzské neplodnosti

VVYVYVYY

& sexualné prenosné choroby (Sexually Transmitted Diseases -STD)
& uropatogeny (E.coli, Enterococus, Klebsiela)

» Trichomonas vaginalis
» Toxoplasma gondii

» , , .
s Infekce - sSystémové infekce
- Infekce urogenitalniho traktu
Gonokoky > Pfiusnice (mumps)
Chlamydie > Spalnicky (morbili)
Mykoplasmata > HIV, HPV, HCV, C-19

Ureaplasmata

Streptokoky
@ if}

Promm@/

Urethriti

Bacteria V'ruses

U
r°°a
so-’

® -

Protozoa

= >
Negative Impact on Male Fertility
Vesiculitis ¥Mitochondrial 4 Agglutination
” )\ Potential |
AROS _-N
4PMN 4 Oxidative Stress || impaired
4 Granulocytes| 570D
Aooptosis)
l\ Epididymitis + Morphology + Motility
ot ¥ Concentration

4

horecka

- docasna porucha spermatogeneze
zanét

(orchitis, prostatitis, epididymitis)

-> riziko dlouhodobych zmén
(cysty, adheze, srusty, jizvy,...)

Vétsi problém nez
infekce muze byt
imunitni reakce!




Pri¢iny muzské neplodnosti

EFFECTS OF HEAT ON SPERM

H y p e rte r m I e 100 (WITH DAYTIME INCREASE OF 2°C PER DAY)

vé v

spermiogeneze vyzaduje templotu o 2-8°C nizsi nez
je teplota téla

80

SPERM COUNT ®

§ 60 MOTILE SPERM
varlata umisténa do Sourku mimo bfisni dutinu .
Kryptochorismus g 2
- nesestouplé varle .
. Vé . 4 8 12 16 20 24 28 32 36 40
- chronicka hypertermie - neplodnost TIME (WEEKS)

‘5-’ www.underdogfertility.com

hypetermie negativné ovliviuje spermatogenezi!*
- horeénatd onemocnéni (Covid-19, malarie, chfipka) Pravy Ektopicky

Prepenilni

- saunovani a horké koupele . Crldpenos)
risni pozice e

- tésné spodni pradlo Trsein ey

4 )4 7 7 oloha o iy

- sedavé zameéstnani ”
v s Supr'askroléllni -,
- vyhfivana sedadla e el

Perinealni

\ )
poloha

' cryptorchidism

- intenzivni cyklistika
- dlouhodobé laptop na kliné

*Akutni prehrati ma pouze docasny a zvratny efekt
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** Imunitni problém

* antispermatické protilatky (ASA)

ASA production mechanism ASA reaction mechanism

Aglutination -
inhibition of motility

/ Failure in conception ]
0 Block

Spermatids

Secondary spermatocytes

Primary spermatocytes

Blood testis barrier
Spermatogonia

sperm-ovum
fusion



Pri¢iny muzské neplodnosti

*¢* Onkologicka diagnoza

* Nadory varlat ﬁ L S,
- vzacné (1%) . O O s‘t m :

- 15-44 let Lump in Inflamed Fluid retention in Size change Heaviness in Painful Back Breast
sensitivity

the testicle testicle the scrotal area of the testicle  the scrotum genitals pain

* Protinadorova lécba o o0zafovani
o Léky inhibujici rist bunék

f\

Moznost kryoprezervace

spermii/testikularni tkané s ﬂ / 7wt »%} »]
(\ = o

‘ _ E—

zachovani plodnosti ° o f::*:"': e - @ é

= = Competent ART Healthy
;>,‘< > B — sperm offspring
(J
\
s

SSCT

In
permatogenesi
-
-
4 - o L
Sperm freezing

Trends in Biotechnology



Pri¢iny muzské neplodnosti

/

s Erektilni dysfunkce

o Organicka

- hypertenze, diabetes mellitus, poranéni michy,..

o Psychosomaticka

- Uzkost, deprese, fébie, partnerské problémy...

o Pornem-indukovana

YOUR BRAIN [N &y,
ON PORN Induced “@ &
ol sociviprriolll  Ercctile

Dysfunction -/

& e

PIED Unexpected Trends
1) A flood of younger guys

2) Young guys needed 2 - 5 times
as long as older guys

Gary Wilson

Flaccid penis Erect penis

Ay 7

r i
Cormpus _;" Corpus cavernosum
fills with blood

cavernosum

Trouble getting an erection Reduced sexual desire
Aging Diabetes mellitus Hypertension Cardiovascular Cigarette
diseases smoking
-
-
Stress Nerve or spinal Alcohol
cord damage levels

8 2 fr £ #§

Maintain a Healthy Quit smoking
Body Weight inkiny gAlooh ol

L imit Or Stop Increase
Physical Activity Management




Priciny zenské neplodnosti

Geneticky problém Anovulation Pelvic

Anatomicko-fyziologicky problém
Endometridza

Endokrinni problém

Infekce

Imunitni problém

Onkologicka diagnoza

Vyssi vek

\ / adhesions
/

2

Ovarian
factor

Uterine
factor

\

Tubal
factor

Cervical
factor
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» Geneticky problém
- poruchy oogeneze/folikulogeneze - anovulace (oligo-amenorhea)

PGCs Germ cell cyst

Gonadotropin-independent
Primordial Primary
Follicle Follicle
Meiotic
arrest

SF1*, w1~
BMP2 :2’:2“\:;:: BCL2 PI3K/AKT  PTEN/FOXO3* Tap2*
BMPEB ¢ BCLX NGF TSC/mTORC1 TAF4B*

BAX

ocTa* CASP2 SOHLH1*  AMH
NANOG * NOBOX* -» GDF9
otexs + " \> amp1s
BLIMP1*
PROM14*
:n'/um £ 4

ACTIVIN
INHIBIN

*
2 4

Early antral Follicle

LR 4

Preovulatory Follicle




¢ Geneticky problém
- poruchy chromosomdlni rekombinace a segregace - aneuplodie oocytu

Oocytdani (meiotickd) maturace

Meiotic Meiosis |

() = 98

i S Resumption Completion
Prophase | g\in utero) Prophase | (dictyate arrest) Metaphase | Metaphase ||
y & ,.“‘\‘_
Synapsis and Recombination Translation Cell cycle Spindle Chromosome  Cwtokinesis Cell cycle
cohesion regulation requlation formation segregation reguiation
SYCP2 NBN (NBS1) MEIOB v PATL2 v WEE2 v TUBB8 v AURKB POF1B? 7 WEE2?
v SYCP3 v DMC1  MSH4 NANOS3 v CEP120 v AURKC CDC20
7 SYCE1 7 PMSC3IP MSHS 7 TRIP137?
7 TRIP13 (PCH2) BRCA1 v MCM8
7 STAG3 BRCA2 v MCMO

HFM1 MLH3



Blockage
. Userine - Adhesions (scar tissue)

** Anatomicko-fyziologicky problém

e Tubalni faktor

- blokady, adheze, zanét

(¢-STD infekce, ektopické téhotenstvi, potrat,
cisafsky fez, chirurgie bficha)

e Uterinni faktor

- vrozené vyvojové vady, polypy, septa, fibroidy (myomy)

e Cervikdlni faktor

- stendzy, nadory, zanéty, abnormalni hustota
hlenu

Salpingitis %-—1 Hydrosalpinx
A W

@ @ @ @ Miillerian agenesis Unicornuate Bicornuate

De;/ﬁéonﬁ;?;f;tal Tumors Trauma Cervicitis Y
Didelphys Septate



HEALTHY v

ENDOMETRIOSIS X

o Endometriosis

* Endometrioza

)

Fallopian Tubeso

- patologicka lokace
endometria mimo dutinu Fimbriae o
délozni

>Endometriosis

- postihujici ~20% Zen v
reprodukénim véku

> Broad Ligament

> Endometrium

o Vagina

- centralni cyklickd panevni
bolest (dysmenorhea) a
bolest pri pohlavnim styku
(dyspareunia)

ENDOMETRIOSIS is a Condition in
Which Cells Similar to Those in the
ENDOMETRIUM, the Layer of Tissue
that Normally Covers the Inside of
the Uterus, Grow OUTSIDE of It

e ——————————
| JEOU R ——

4




Priciny zenské neplodnosti

Endokrinni problém

* hypergonadotropni hypogonadismus
- MFSH a LH, { estradiol - dysgeneze ovarii (Turner(v syndrom, 17-a.- hydroxylazovazovy deficit, nadory hypofyzy)

* hypogonadotropni hypergonadismus
- L FSH a LH, Mestradiol — estrogeny-sekretujici nadory, pituitarni deficit

¢ eStrOgenOVVI deficit (stres, (pfed€asné) ovaridlni selhdni, menopauza)
¢ nadprOdUkce ACTH (Cushinglv syndrom)
* hyperprolaktinémie

 poruchy stitné zlazy

Hypothalamus

* hyperinzulienémie

(/1\
N

* exogenni steroidy (anabolika!) Estrogen

" @H
Ovary S =

*— & _/ @ ovulation

Hypophysis




PFiciny Zenské neplodnosti

o Syndrom polycystickych ovarii (PCOS)

S5,

- endokrinni porucha postihujici ¥10% zen v

reprodukénim véku

- cysty na vajecnicich, oligomenorhea,
anovulace a snizena plodnost

- Hyperandrogenismus, hirsutismus,
metabolicky syndrom

PCOS SYMPTOMS:

EVELS

POLYCYSTIC OVARY SYNDROMS (PCOS)

:f <t >

y Normal Ovary

) Primary  Secondary
Primordial  follicle follicle
follicle hatwe

follicle

Corpus
luteum

Normal Ovary Polycystic Ovary

- abnormalni oocytarni vyvoj,
oocyty nedozravaji



\/

% |Infekce

- Infekce male panve
(=Pelvic Inflamatory Disease - PID) |
- permanentni zmény (jizveni, adheze, blokady) Scar Uik N
&sexualné prenosné choroby -
(Sexually Transmitted Diseases -STD)

Swollen fallopian tube

Infection ,

Neisseria gonorrhoea (NG) Mycoplasma genitalium (MG)

X role normalniho mikrobiomu

Chlamydia trachomatis (CT) Ureaplasma urealyticum (UU)

Trichomonas vaginalis (TV) Haemophilus ducreyi (HD)

Treponema pallidum (TP) Mycoplasma hominis (MH)

Herpes simplex 1 (HSV1) Herpes simplex 2 (HSV2)



PFiciny Zenské neplodnosti

/

** Imunitni problém

Antispermatické protilatky

- v cervikdlnim hlenu
- blok prichodu spermii

Antifosfolipidovy syndrom
(APS)

- autoimunitni onemocnéni

- tvorba organové nespecifickych protilatek

— hyperkolagulaéni stav = spontanni potraty,
preklampsie

Opakované implantacni selhani
- porucha imunologické tolerance embrya

Antispermatozoa

antibodies UterU\

Y W

\ 2/2*

gf; /]  U& T~ Cervix

-

Uterine [MA
wall
N
Placenta Thrombosis

Ol

Maternal-foetal interface

Tlymphocytes




PFiciny Zenské neplodnosti

A/

** Onkologicka diagndza

* Nadory vajecniku

- hormonané-dependentni

* Protinadorova lécba

o Ozarovani
o Léky inhibujici rGst bunék
Moznost kryoprezervace

vajicek/ovarialni tkané

\

zachovani plodnosti

SYMPTOMS

Persistent bloating

N e

Feeling full quickly o
& loss of appetite

Changes in bowel habits

—

Unexplained weight loss

Pelvic or

abdominal pain

Needing to wee
more urgently or

often than normal

Feeling very tired

IVF and Embryo L

Hormone Cryopreservation of s
Stimulation Embryos or Mature |
2-6 weeks ]

Oocytes

Ovarian Tissue
Cryopreservation; ™

Slow Freeze or

vitro Maturation,
and
Cryopreservation

Clinically approved

Pregnancy

Autotransplantation

Vitrification
Unstimulated \
Oocyte Retrieval,in Tissue or Follicle

Culture in vitro
and IVF

Experimental



PFiciny Zenské neplodnosti

From 35, fertility
clines.

’ Vvv/s v s
% Vyssi vek |z
- Zenska plodnost je ¢asové 20h =
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- s rostoucim materskym vékem roste riziko:
- deficitu ovulovatelnych vajicek
- aneuploidie vajicek
- genetické abnormality embrya
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- spontanni potraty
- téhotenské komplikace

Impact of Age on IVF Success Rates
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o Radiace

o Vyfukové plyny

o Endokrinni disruptory
o Mikroplasty

o Tezké kovy

o Pesticidy

o UV filtry

o PFAS

(polyfluorované alkyly, napf. teflon)

Biphenyls (PCB)



Zivotni styl jako pfi¢ina neplodnosti
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Socioeconomic factors

Improper eating habits and
nutritional insufficiency

lllicit and pharmaceutical drugs
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Smoking and drinking
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Lack of sleep



Vyzkum reprodukce

** Modelové organismy

morsky jezek hadatko obecné octomilka obecn3 drapatka vodni
(Echinoidea) (Caenorhabdities elegans) (Drosophila melanogaster) (Xenopus laevis)
=ang. sea urchin
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morce domaci mys kralik (mini)prase byk/krava(skot)
(Cavia porcellus) (Mus) (Leporidae) (Sus) (Sus)

= ang. guinea pig mouse rabbit pig/porcine bull/cow/cattle/bovine




Vyzkum reprodukce

** Modelové organismy

- pfi extrapolaci vysledkd vyzkumu na
modelovych organizmech smérem k clovéku
nutno zvazit rozdily v reprodukéni anatomii a
fyzilogii!

Homo sapiens sapiens

- dlouha délka doziti

- ,monogamni“ (malo promiskuitni) druh

- monoovulatorni druh (1 vajicko)

- pravidelna ovulace

- oplozeni vnitrni

- pareni nesezoénni, celoro¢ni

- obvykle jednocCetné téhotenstvi

- hemochoridlni diskoidni placenta

- nizka fekundita

- vysoka mira aneuploidie vajicek a embryi

- nesamostatnost novorozence, znacna
rodiCovska investice do potomstva




Vyzkum reprodukce

** Typy studii

o Experimentalni védecka studie
- zakladni vyzkum, cilem ziskat informace o zakladnich biologickych mechanismech
- zjistovani kauzality (priciny-dasledek)
- interven¢ni metodika (kontrola vs. treatment)
- na bunkach/tkanich/modelovych organismech v laboratornim podminkach
- pokud probiha na lidskych subjektech/tkanich/burikach nutné etické povoleni
a informovany souhlas ucastnik/darc( biologického materialu

DAMS OFFSPRING
X = measurement =
Saline supplemented dams y )
/G '}' Q p ’\j} | Standard Diet
/ ° ’ . : +
X intervention X &*”\‘(J i &5 £ e
Study / @ . =Sl
population \ &S E——
x x X Fish oil supplemented dams .
Aoyl A 7 |iStandard Diet
G “ [ » ,i; -_—) b (r\"q‘} N fCHFHS diet
| | = @‘"\" e By ;
: ~ ~ L {
intervention period = Y :
time Coupling Gestation Lactation . Postnatal growth !
) '
21 days (3




Vyzkum reprodukce

** Typy studii

o Experimentalni klinicka studie
o Randomizovana klinicka studie (RCT — Randomized Clinical Trial)
- aplikovany vyzkum v ,realném® klinickém prostredi
- prospektivni design
- |écebna intervence vs. placebo
- randomizace vzorku = prevence zaujatosti (double/triple blinded)
- striktni monitoring, vysoka nakladovost
- vysoka vypovidaci hodnota dat

Treatment A —®» Qutcomes

The computer
randomly assigns
patients to two
or more groups,
helping to
prevent bias

Population | Sample

. : Randomisation
of interest population

Treatment B —®» Qutcomes




Vyzkum reprodukce

** Typy studii

o ,Kvaziexperimentdlni“ klinickd studie

o Nerandomizovana klinicka studie (non-RCT)
- nedochazi k randomizaci

- vyzkumnik (pfip. i pacient) ma vliv na RCT non-RCT
aIOkaCi SUbjektU dO kontr0|n| Vs. Selection Predefined inclusion Minimal; real-world
inte rvenénl' Skupiny criteria and exclusion criteria patient population(s)

Real world
+ additional sources

- paralelni kontrola — matchovani napf.  pai coliection
veék, demografie, pohlavi

- before-and-after study - pozorovani Mooy
efektu pred a po intervenci ve srovnani

A o P f

Follow-up Usually shorter follow-up Longer follow-up, with
s para |e| n|' kOﬂtFOlOU and frequent visits few mandatory visits
- historicka kontrola — dfivéjsi Medication: '
Jisorieta rontrora — arvest adherence A2f)
individualni/skupinova pacietska data
. . x Usually include hard May be entirely subjective
- O pe n |a be |/SI ngle bl N dEd Outcomes [ l or objective outcomes; or patient reported;
few may be patient reported occasionally objective
Data quality and &
| Populatian | internal validity
__________ s , o
Mon-randomized seleclion Cost per patient &
by dernographic and
chrecal characlenslics

Traditionally of value to Of value to regulatory
regulatory authorities authorities, payers,
and clinicians and clinicians

Stakeholder
L audience

i

=1

Group Dne Group Two
FECEIvES T Bl e |
coelral frestment [




Vyzkum reprodukce

** Typy studii

o Observacni studie

CROSS SECTIONAL STUDY‘ Individuals examined at a

single time point

CASE CONTROL STUDY Individuals with a

Factors : O particular outcome

present Individuals without a

or absent ® particular outcome
COHORT STUDY

Individuals exposed to 8
particular factors

Particular
outcome

Individuals not exposed DFbESETEt or
to particular factors ? ~ absen

TIME




*» Typy studii

o Observacni studie

Korelacni studie (correlational study)

prlifezovy (cross-sectional) charakter
hodnoti zda a do jaké miry jsou dvé a vice soubézné se
vyskytujici proménné ve vzajemném vztahu

- prospektivni observace/sebehodnoceni (dotaznik)

- retrospektivni (zpétné hodnoceni dostupnych dat)

vaha studie zavisi na velikosti vzorku a pouziti
statistickych metod (vliv tzv. confounding factor)
korelace umoznuje predikci, ale neprokazuje kauzalitu!

Field Research

.

Secondary Research

Conducting Correlational Research

Survey Method

STRONG POSITIVE
CORRELATION

WEAK POSITIVE
CORRELATION

STRONG NEGATIVE
CORRELATION

WEAK NEGATIVE
CORRELATION

- r(relation)=-1az +1

MODERATE NEGATIVE  \n cORRELATION

CORRELATION



Vyzkum reprodukce

** Typy studii

o Observacni studie

» Studie pfipadi (case-control study)
- sleduje rizika (exposure) u nemocnych a srovndva s kontrolni skupinou zdravych
- z principu retrospektivni (porovnani historické pritomnosti rizikového faktoru)
- nejCastéjsi a nejlevnéjsi studie

e A '
) a
&uﬁr/n Exposed w A — ) 5 o o
Iﬁr/hn vypocet rizika onemocnéni
: b II OR - odds ratio
n Unexposed

Cases =(a/b)/(C/d)
i

iz
'

i
% Unexposed
L =2 Time

| | >
! | -
past onset of study

udava kolikrat vétsi je
sance onemochét

Tl

Controls

NSNS




Vyzkum reprodukce

** Typy studii
o Observacni studie

* Kohortova studie (Cohort study)

- typ longitudialni studie, kdy je vzorek populace (definovana skupina pacientu)
sledovan dlohodobé

informace o expozici rizikovému faktoru a vyvoji nemoci/jevu v ¢ase v dané populaci
- Casova narocCnost

Past

Present Future
Start Study
Prospective Cohort Study p v . ,
— vypocet relatlvnlho
Retrospective Cohort Study ("Look Ahead”) rizika
— . .

("Look back”) (RR —risk ratio)
[ Exposed Group J [ Unexposed Group ]

ﬁl—\!—‘ﬁ

[ Event l I No event [ Event I ‘ No event

Group Group




Vyzkum reprodukce

** Typy studii

o Hlaseni pripadti (case report)
- zprava o zajimavém, vzacném pripadu, pfip. vysledku experimentalni 1é¢by
- individudlni vs. skupinova (case series)
- mala vypovidaci hodnota o obecnych jevech a mechanismech

o Systematické review

- prehled problematiky s dlirazem na aktualni informace

' 4
o Metaanalyza s o moswe)  endom
- kombinace drive publlkova nYCh studii a Garry 1962 —“il— 175(058,524) 646
i ., ! o, Durost 1964 - 8.68(1.26,50.95)  2.65
statistické zhodnoceni vahy jednotlivych son, 1507 ! Zesl0m e L2
Vichaiya 1971 . 19.00 (1.16,311.96) 1.36
: ¢ ¢ ° Serafetinides 1972 R 8.40(0.50,142.27) 133
pUbIIkova nyCh VyStU pu Howard 1974 ;- 2.04 (0.67, 6.21) 6.33
v . Reschke 1974 — 379 (1.06,13.60) 5.0
- zaveryo dOStUpnyCh datech Selman 1976 L] 148(094,235) 1471
v . cpe 1z . Nishikawa 82 1982 + 3.00(0.14,65.90)  1.13
napr. benefit SpECIfICke Intervence Bechelli 1983 —— 6.21(1.52,25.35)  4.48
. , e vews . .. Nishikawa 84 1984 ————®—————  920(058,145.76) 1.39
- povazovana za nejsilnéjsi v hierarchii Borison 1992 ; 7.00(0.40,122.44) 130
o o s o Spencer 1992 —a— 11.00 (1.67, 72.40)  2.77
duveryhodnosﬂ dukazu Chouinard 1993 — 3.49 (1.11,1095)  6.10
Marder 1994 [ 1.36 (0.75, 2.47) 12.40
Beasley 1996 1.05 (0.73, 1.50) 16.46
Arvanitis 1997 1.42 (0.89, 2.25) 14.66
Random effects model ‘—<>— 2.09 (1.49, 2.92) 100.00
Estimated predictive interval : (0.85, 5.10)
Fixed effects model O 1.57 (1.28, 1.92) 100.00
I-squared=41.4%, p=0.038, tau-squared=0.147 :

tzv. forest pot (blobbogram) — — T

R & 3 o & 3 10 30 100
https://www.youtube.com/watch?v=Pxs0gl3hRKE Favors placebo Favors haloperidol




Vyzkum reprodukce

** Typy studii dle kvality dikazu

Non-Randomized Controlled Trials

Cohort Studies

J // Case Series or Studies



Vyzkum reprodukce

¢ Zdroje védeckych informaci

www.pubmed.qgov

National Library of Medicine

National Center for Biotechnology Information

PubMed.cov

Top védecké Zurnaly:

sci-hub.se

& sci-hub
=

[ enter your| reference

Oborové zurnaly:

Nature * Human Reproduction

Science *  Human Reproduction Update

The New England Journal of Medicine *  Fertility Sterility

Lancet * Molecular Human Reproduction

Cell * Reproductive Biomedicine Online
Molecular Cell * Reproductive Biology and Endocrinology
Cell reports * Biology of Reproduction

Nature Communications
Nature Cell Biology

Nature Biotechnology
Nature Methods

Nature Medicine

Science Translation Medicine
Science Advances

BMJ

elife,...

* Journal of Assisted Reproduction and Genetics
* Reproductive Medicine and Biology

* Reproductive Health

* Reproduction

* Journal of Reproductiove Imunology

* Placenta

* Andrology

* Journal of Reproduction and Infertlity

* Zygote,...




Plodnost

- v biologickém smyslu = schopnost se rozmnozit (fertility) nebo fyziologicky

potencial se rozmnozit (tzv. fecundity)

- vdemografickém smyslu je minén
primeérny pocet déti na jednu Zenu
(fertility rate)

- porodnost ovliviuji socioekonomické faktory

* nabozZenstvi a kultura

* socialni politika statu

* dostupnost zdravotni péce
* dostupnost antikoncepce
* dostupnost vzdélani

* moznost cestovat

e atd.

- neplodnost (nedobrovolna bezdétnost)
vs. dobrovolna bezdétnost

(napt. ndro¢nost kariéry, environmentalni
uzkost, nemoznost najit partnera,...)

The Global Gulf In Fertility

Total fertility rate in 2017*

Highest fertility rates worldwide

Niger o | 7.1
Chad I/ | 6.7
Somalia I | 6. 1
Mali [N | 6.0
Afghanistan I |, 6.0
South Sudan (= I 5.0
Burkina Faso [ |, 5.4
Burundi R4 | -3
Uganda == I, 5.2
DR Congo 25 I, 5.

Fertility rate in selected countries

GEY==0 A
Australia B NG 1 ©
France 1 I NN 1 5
United States 2= IINNEGEGNG 1 8 .
United Kingdom Si= I 1 CR 2020: 1.71
crina i W— 5 EU27 2018: 1.55
Germany ™= NN 1.4
Spain Z5 I 1 4
Japan | o | NN 1 3
Singapore ™= N 1.3

* Fertility rate is the average number of children a woman
would have if she lived through all her reproductive years.

@D

@statistaCharts  Source: The Lancet

statista %



,Epidemie” neplodnosti?

Saints to pray to when trying to conceive,
after miscarriage or during infertility

Fast Acting
Long Lasting




,Epidemie“ neplodnosti?

...ale diky moderni reprodukcni medicine
se mnoha neplodnym pdrtim plni sny o zaloZeni rodiny ©




