Bi8120 Aplikovana bunécna biologie — 24.3.2014

Lékarsky asistovana reprodukce

doc. RNDr. Renata Veselska, Ph.D., M.Sc.
Ustav experimentalni biologie
Prirodovedecka fakulta MU

" B a® INVESTICE DO ROZVOJE VZDELAVAN:I
e I\\/ .'. : s,
: : f I\\/‘ I— . , M ’ Tato prezentace je spolufinancovana
it ‘ e - %,
vl grofl=nlgile ol beaniall

Evropskym socialnim fondem
EVROPSKA UNIE

pro konkurenceschopnos a statnim rozpo&tem Ceské republiky



Assisted Repr ‘Q@LHWE
Technﬂlg b

Bi8120 Aplikovana bunécna biologie / 06 / 24.3.2014




Program prednasky:
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e neplodnost a jeji priciny

o |ékarsky asistovana reprodukce
historicky vyvoj
zakladni rozdéleni a prehled metod
IVF a jeji modifikace

e in vitro fertilizace
historicky vyvoj
standardni prtiibéh a modifikace IVF
e klonovani Clovéka
klonovani pro vyzkumné ucely / terapeutické klonovani
reprodukcni klonovani

e priprava umelych gamet




NEPLODNOST A JEJI PRICINY




NEPLODNOST.

e snizena nebo Cthe]ICI schopnost zplodit potomka

(NE
e po U

completni neschopnost mit déti, NE sterilita)

vlynuti 1 roku pri nechranéném pravidelném

styku nedoslo k otéhotnéni
e celosvetove statistiky WHO:

5 -15 % parQ:
neschopnost pocit dité

25 % pard:
neschopnost pocit druhe nebo dalsi dite
(tzv. sekundarni infertilita)
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Kategorie neplodnosti dle WHO

Primarni neplodnost
= naprosta absence poceti i pres pravidelny
nechranény pohlavni styk po dobu jednoho roku

Sekundarni neplodnost
= | pres pravidelny nechranény pohlavni styk po dobu
jednoho roku nedoslo k zadnému novému poceti pote,
co v minulosti k oplodnéni doslo

Pravidelné spontanni potraty / kojenecka umrtnost
= umrtnost zive narozenych deti pred dosazenim
pateho roku zivota

"Neobjasnéna neplodnost
= absence I’)Q(‘Ptl 7nuqnh9na faktgrv 1akn laktace,

- N W W B B W - Sy W S e R

ant|koncepce snizena sexualni aktivita nebo

NI\

z neznamych pricin




PriCiny neplodnosti:

bal
atriosis

of couples ; problem i1s

ot couples: anomalies

ed in both partners.
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Priciny neplodnosti:

e zenska neplodnost

poskozeni vejcovodl, hormonalni poruchy (=
produkce oocytll), vrozené vyvojové vady delohy,
endometridza, genetické ¢i imunologické faktory
neplodnosti (rejekce spermatu), problémy s nidaci

e muzska neplodnost

nizka kvalita spermatu, autoimunitni problémy,
aktualni zdravotni stav, urogenitalni infekce,
poskozeni chamovodd, koitalni problémy

« dalsi priciny neplodnosti

vysSi vék pri poceti, stres, uzivani drog a Iékd,
kuractvi, alkoholismus, vliv zivotniho prostredi




Posun vekovych kategorii u zen (1983-2003):

5233 AGE-SPECIFIC FERTILITY RATES

15-19 20-24 2524 20-34 3534
A0o gmoup ears)
1ay Birthe par 1,0 women.
Sourcer Bitfe Austraia (3301000




Pravdépodobnost
poceti a neplodnosti
u zen dle vekovych
kategorii:

|
20-24  25-28 30-34 35-39 40-44 45-40
—8— Likaliheod of getling pragnant
= | akahhood of irlail I:,-

Per momnth chance of conception

3003 32 33 34 35 56 3T 38 30 40 41 42 43 44 45 468 AT 48

Age in years
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Zakladni vysetreni pri neplodnosti:

e Zakladni gynekologické vysetreni

rodinna, osobni a gynekologicka anamnéza, krivka
bazalnich teplot, mikroabrase endometria,
mikrobialni obraz posevni, onkologicka cytologie,

kolpos

e Specia

Kopie, pripadne rentgenove vysetreni delohy

izované vysetreni

laboratorni hormonalni screening, vaginalni
ultrazvuk, vysetreni spermiogramu, pripadné
komplexni diagnosticka laparoskopie a
hysteroskopie, geneticke, imunologickeé Ci
urologické vysetreni
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How the gentlemen died out
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LEKARSKY ASISTOVANA
REPRODUKCE
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ASISTOVANA REPRODUKCE

= jakykoli medicinsky zasah, ktery napomaha
lidskému rozmnozovani

e chirurgicke zakroky
o farmakoteparie (napr. hormonalni |eécba)

o umelé oplodnéni (artificial insemination, AI)
oplodnéni v organismu zeny

e oplodnéni ve zkumavce (/n vitro fertilization, IVF)
oplodnéni mimo organismus zeny
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Asistovana reprodukce (AR)

zahrnujici manipulace s gametami, prip. s embryi:

o umelé oplodnéni (artificial insemination, Al)
IUI, GIFT

e oplodnéni ve zkumavce (in vitro fertilization, IVF)
IVF-ET , IVF-KET , ZIFT
AH

MESA , TESE g '
PZD, SUZI  f r;,u?__x T

ICS|, ROSNI




AR homologni, heterologni:

e intrauterinni inseminace (IUI)

e intrafallopianni transfer gamet (GIFT)

e /n vitro fertilizace (IVF)

> chirurgicky odbér spermii z nadvarlete (MESA)

nebo varlete (TESE)
> subzonalni inzerce spermii (SUZI)

> parcialni disekce zony pellucidy (PZD)

> injekce kulatého jadra spermatidy

(ROSNI)

> intracytoplazmaticka injekce spermii (ICSI)
> prenos embryi po rozmrazeni (KET)

> intrafallopianni transfer zygoty (ZI
> asistovany hatching (AH)

_|)
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Die intrauterine Insemination (IUl)
r > I
f &, E

Intrauterinni inseminace (IUI)




GIFT PROCEDURE

Intrafallopianni transfer gamet (GIFT)
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s o

God I'm getting

tired! How long

'til we reach the | ;

fallopian tubes? | i
o

[ Still a long way §
| to go.. We've |
only passed
the tonsils.
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Historicky vyvoj metod umelého oplodnéni - IUI:

 experimenty probihaly prevazneé v utajeni (zasahy do
reprodukce byly povazovany za ostudné a neprirozené)

e 1790 — Londyn (1866 — New York):
prvni provedeni homologni IUI

e 1884 — Philadelphia:
prvni provedeni heterologni IUI (zverejnéno 1909)
« 1953:

prvni uspésna IUI s vyuzitim kryokonzervovaného
spermatu
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IN VITRO FERTILIZACE (IVF)
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Historicky vyvoj metod IVF:

e 1944 — prvni provedeni IVF s lidskymi gametami

e 1978 — narozeni prvniho ditéte pocateho metodou IVF
e 1982 — prvni dvojcata po IVF

e 1983 — narozeno prvni dit€ po zamrazeni embrya

e 1985 — prvni pripad nahradniho materstvi

e 1988 — poprve provedena preimplantacni geneticka
diagnostika

e 1990 — poprve pouzita metoda ICSI
e 1997 — prvni dité ze zamrazeneho oocytu
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1978 - Louise Brown (Velka Britanie)

Ceskoslovensko: 1982 - GIFT
1983 - IVF
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2010 — Nobelova cena za fyziologii a I€karstvi:

e Sir Robert G. Edwards

"for the development of /n vitro fertilization"
=

_ B .
-
£ .
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Nardst vykont IVF v letech 1985-1998:

Annual number of IVF cycles in UK and N.America
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Sperm

sample
Hormone
iniei:ted ‘_5 6

Fertilization
of eggs

Pregnant
mother

Insertion of embryo
into uterus

= -—Suction @
oy - device

Blastocyst

chue; eggs . Nutrient solution

Zakladni schéma IVF




Die Stimulation der Eierstdcke, kurzes Protokoll

_ Ultraschall

~ Punktion Schwangerschaftstest
” / Transfer
A4RE

Priklad protokolu hormonalni stimulace
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Die ovarielle Punktion

Odbér oocytt po hyperovulaci
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IVF / ICSI

ET

Prodlouzena kultivace embryi
(5 dni)
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Asistovany hatching (AH)

e metody naruseni ZP (>15um):
» mechanicky (mikrojehla)
» chemicky (enzymy)
> laser

EMPTY ZOMA
FPELLULCIDA
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Assisted Hatching

Asistovany hatching (AH)
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Indikace k AH:

e vek pacientky nad 35 let

e opakované nedosazeni teéhotenstvi po transferu
kvalitnich embryi

e zvySena hodnota FSH u pacientky
o Zjisténi siln€jsiho obalu embrya
e na zadost pacientky




toplazmaticka injekce s
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Indikace k ICSI:

e selhani oplozeni vajicek v predchozich cyklech
e nizka koncentrace a pohyblivost spermii

e ziskani spermii chirurgickym odbérem z varlete nebo
nadvarlete (= MESA/TESE)

e potreba provedeni preimplantacni geneticke
diagnostiky (PGD)

e na zadost pacientky
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Metody pro leécbu poruch pohyblivosti spermii

mikromanipulacni metody
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Der Embryonentransfer

*",)"Rr- 7 i
L e
L - %- 2
- r
ft“‘_..; =~y

Transfer embryi = ET (prip. KET)




37

Preimplantacni geneticka diagnostika
(PGD, PID)

Metody:
e biopsie .
(blastomer, blastocysty, polarniho teliska)
e genetické testy
e eliminace embryi se specifikovanou vadou

PID se provadi obvykle v kombinaci s ICSI




38

Biopsie polocytu pro ucely PID
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Indikace k PID:

e vrozena chromozomalni aberace u nékterého z rodict
e vysSSi vék zeny, nebo obou rodict

e porod ditéte s vrozenou vyvojovou vadou v rodiné

e opakované spontanni potraty nejasné etiologie

e opakovana zastava vyvoje embryi na prodlouzené
kultivaci

« cytogenetika: 13, 18, 21, X, Y
« molekularni genetika: dle indikace / diagndzy
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Rizika spojena s IVF:

Pro zenu:

e ovarialni hyperstimulacni syndrom (OHSS), viceCetné
gravidity

e torze vajecnikt, mimodélozni gravidita, preeklampsie,
SC, psychické problémy

e dlouhodobe riziko nadorovych onemocnéni ???

Pro dité:
« predcasny porod — (extrémné) nizka porodni vaha
» riziko nadorovych onemocneéni ???




Macenta 29 {2008) 5135-5140

Contents lists available at ScienceDirect

Placenta

journal homepage: www.elsevier.com/locate/placenta

Follow-up of Children Born after ART

E. Basatemur, A. Sutcliffe”

Adolescent and General Paediatric Unit, Institute of Child Health, University College London, 250 Euston Road, Gth Floor, London NW1 2P0, UK

ARTICLE INFO ABSTRACT

Article history: Assisted reproductive therapies (ART), namely in vitro fertilisation (IVF) and intracytoplasmic sperm
Accepted 13 August 2008 injection (ICSI), have become widely used in the treatment of human infertility. Children conceived using
ART represent a substantial proportion of the population. Follow-up of these children is necessary in order
Keywords: to evaluate the risks of infertility treatment upon subsequently conceived offspring. In recent years there
Follow-up ) ) has been considerable work in this field. This review summarises current evidence regarding the health of
Assisted reprodutive therapies children conceived following ART, encompassing neonatal outcomes, the risk of congenital malforma-
JI{:FIitro fertilisation tions, neurodevelopmental outcome, physical health, psychosocial well being, and the risk of cancer. The
IVE main risks for the future well being of ART children remain multiple pregnancies and low birth weight.
Intracytoplasmic sperm injection Evidence regarding the outcome of singletons bom at term following ART is generally reassuring. It is
IC51 essential that follow-up of ART children continues as they progress through adolescence into adulthood.

@ 2008 Elsevier Ltd. All rights reserved.




Best Practice & Research Clinical Obstetrics and Gynaecology
Vol. 21, No. |, pp. 67—81, 2007 BEST
doi:10.1016/j.bpobgyn.2006.08.004 PR
available online at http://www.sciencedirect.com PRACTICE
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Outcomes of IVF conceptions: are they
different?

Jane Halliday™ Bsc(Hons), PhD
Associate Professor

Public Health Genetics, Murdoch Childrens Research Institute, Parkville, 3052 Victoria, Australia

Perinatal outcomes, such as preterm delivery, low birth weight and some obstetric complica-
tions, are increased si
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KLONOVANI CLOVEKA
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Klonovani cloveka

Reprodukcni klonovani (Reproductive Cloning):

e prenos embrya, vznikleho metodou SCNT, do
deélohy zeny, nasledné téhotenstvi a narozeni
ditéte

Terapeuticke klonovani (Research Cloning):

e embryo, vzniklé metodou SCNT, udrzovano v
podminkach /n vitro

e vyzkum (geneticka kontrola diferenciace)

e izolace ESCs a indukovana diferenciace (bunécna
terapie bez problémi s imunokompatibilitou)

UVVII

Tvorba cybridl
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2001:
Cibelli et al. (Advanced Cell Technology)
e 19 rekonstruovanych embryi metodou SCNT:

3 embrya schopna bunécného déleni (max. 6
bunek)

e 22 oocytl aktivovano partenogeneticky:
6 embryi se delilo az do stadia blastocysty
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Hwang WS et al.:

Evidence of a pluripotent human embryonic stem
cell line derived from a cloned blastocyst.

Science 303, 1669-1674, 2004

e ES morfologie, normalni karyotyp
e embryonalni markery

e schopnost diferenciace /n vitro

e 70 pasazi in vitro

Hwang WS et al.:

Patient-specific embryonic stem cells derived
from human SCNT blastocyst.

Science 308, 1/777-1783, 2005
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2005 - terapeuticke klonovani cloveka povoleno
ve Velké Britanii (pro vyzkumné ucely)

2006 - prvni uspesné provedeni SCNT na lidskych
bunkach (UK)

2008 - "hybridni" embryo (cybrid): enukleovany oocyt
zivocisSného plvodu, jadro lidské somatické
bunky)

2003: Cina
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2006 - Zavos and Illmense:

e 3 "rekonstruovana" lidska embrya (SCNT), z toho
1 se vyvijelo do 4bunécneho stadia

e nasledna implantace do délohy prijemkyni —
gravidita se nepotvrdila

Archives af Andralom, -""’"'*~I‘w— ~I 2000
Copvnight 1«0 Ta I "\.. Fr | L1
ISSN: (L 48-5016 print,/ 1 ln nline
DO 10 10080,/ 48 mn WS 030G

http://www.zavos.org/library/UAAN_A 150346.pdf

POSSIBLE THERAPY OF MALE INFERTILITY BY REPRODUCTIVE
CLONING: ONE CLONED HUMAN 4-CELL EMBRYO

P. M. Zavos and K. Illmensee & Reprogen Lid., Limassol 3106, Cyprus, and
Andrology Institute of America Lexi . Kentucky . USA
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"Holy great mother of God, I've been cloned!"
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PRIPRAVA UMELYCH GAMET
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2007 - Universities of Gottingen and Munster

Medical School of Hannover

e "umeéla spermie": spermatogonium pripravené
transdiferenciaci bunék kostni drené nasledna
diferenciace do fenotypu spermii

MAKIMNG SPERM CELLS FROM BONE MARROW TISSUE
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2009 - Karim Nayernia
e "uméla spermie"

e neplodny muz — jadro somatické bunky —
SCNT — blastocysta — odbér hESCs —
diferenciace do fenotypu spermii
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HOW THE TECHNIQUE COULD WORK

2 They are then cultivated in
a chemical soup that turns

them into female' spermi cells.

80 | STEM CELLS: Blank cells with the
1 power to turn into other cell types,
8 =] creating a ‘repair kit' for the body.

| Pioneer: R e 3 | The sperm cells could then
: EE?-IfrEnmr A CE O e J be used to fertilise eggs
Nayeraia ; e, Aot N using IVF techniques.
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How babies will be born in future
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